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3TOM TPAHCHOPTUPOBOYHBIHN KpIOK (1) cOmEpKUT phIUaKHBIA y4acTOK (2) ¢ COEAMHUTEIBHBIM 2JIEMEHTOM
(4), mocpencTBOM KOTOPOTO TPAHCIIOPTUPOBOYHEIH KPIOK (1) MOXeT OBITh COEMHEH C TPy30II0IbEMHBIM
MEXaHU3MOM, M CONIEpXHT cTBOJI (3) KpIOKa, KOTOPBIH MOXET ObITh 3ameruieH 3a oreepctue (102)
rpy3a (101) mns mogpema u mepememienusi rpysza (101). CtBon (3) kproka COeIWHEH MOCPEICTBOM
ymoBoit cektmu (14) ¢ pelYakHBIM ydacTKoM (2) TakuM oOpazoM, 4To yroi (o) MeXIy JIHHUEH,
MPOXOASIIECH OT COeMUHHUTENBHOTO AieMeHTa (4) k Bepmmuae (SP) ymioBoit cexmun (14), u nwHUEH,
npoxozsuiel Broib cTBoia (3) Kproka, MeHblle yeM 90°. Kprok MoXKeT HCIONb30BaThCs IJIS 3aXBara
rpy3a 3a oOpalieHHOe BBEpX HEOOIIBIIOE OTBEPCTHE U HAAEKHOTO MOABEMA Ipy3a. TpaHCTIOPTHPOBOUHBIH
KPIOK MOJKET OBITh 00ecnedeH pa3InIHbIMK 3aIOPHBIMH JIEMEHTaMHU, KOTOPbIE HaJIeKHO IPETSTCTBYIOT
ClIy4aifHOMY BBICBOOOKACHUIO TPAHCIIOPTUPOBOYHOTO KPIOKA.

IV 0SST6CC0C



TPAHCIMOPTUPOBOYHbIN KPHOK

Hactosiuiee n3obpeTteHne OTHOCUTCA K TPAHCMOPTUPOBOYHOMY KPIOKY
ANS NoAbEMA U NEpPEeMELLEHNUS TPy3a, TaKOro KakK 3JIEMEHTbI Nona, KOTopble

pa3MmeleHbl 611M3KO APYT K APYrY U AOCTYMHbI TOJIbKO CBEPXY.

B orpaHnyeHHOM npoOCTpaHCTBE TPYAHO NOAHUMATbL U nepeMewaTb
KOHTENHEepbl, KapkKacbl, FOTOBble 4acCTW, 4YacCTM MOAYNbHbIX KOHCTPYKLMN
nnn papyrve o6bekTbl, Takne KakK MaluHbl, KOTOpble YCTAHOBJIEHbl WK
OOJKHbI ObITb YCTAaHOBAEHbl TaknM o06pa3oM, UYTO OHM He MOoryT ObiTb
NOAHATbI COOKY MAW CHU3Y. B paHHOM cnyyae MoOXeT 6bITb obecneyeHo
NPeuMyLLecTBo, €eCANn KOHTEWHepbl W T.MN. MOryT ObITb COEAUHEHbl C
rpy3onogbeMHbIM MEeXaHU3MOM MpPOCTO, HO HAAEXHO C MNOBEPXHOCTH,

o6bpaweHHON K rpy30n0AbEMHOMY MEXAHU3MY.

N3 US 2008/0292397 A1l wu3BeCTHa OMOpHasA KOHCTPYKUMSA
HanoOJIbHOrO MOKPbITUA, COAEPXALLaa MHOXECTBO NPOA0JSIbHO BbIPOBHEHHbIX
naHesnen, KOTopble NpukpenneHbl Apyr K apyry. OnopHas KOHCTPYKUMSA
HanoOJIbHOrO MOKPbLITUA COAEPXUT NO MEHbLUEeNn Mepe ABa COeAUHUTENbHbIX
YOJIMHEHHbIX OTBEpPCTMA, PACNONIOXKEHHbIX MapanfenbHo ApYyr APYry Ha
3a0aHHOM pacCToAHUM ApYyr OT Apyra. ANbTepHATUBHO [ABOWHOW KpPIOK
MoXeT ObiTb 3auenseH B NOMNEPeYHOM HanpaBAE€HUW 33 OMNOPHYIO
KOHCTPYKLUMIO MOKPbITUA nosa. [ABOMHON KPKOK MOXeT 6biTb 3auenneH 3a
BHYTPEHHIOK 4acCTb OMOPHOW KOHCTPYKLUMW TMOKpbLITUA Nona uepes
OTBEPCTUA, U [BOWNHOW KPKOK MOXET ObiTb COeAMHEH C Tpy30MNOoAbEMHbIM

MEXaHU3MOM.

B US 9,741,847 B2 packpbiT NPOMbIWIEHHbIA MaT, COAepXalliui
OMOPHYK  KOHCTpyKUMIO UM aBa  oTtBepctuda. OTBepctna  MOryT

MCNoNb30BaTbCA AN NEpPeHoca NPOMbIWIEHHOro MaTa. [lpyrne un3BecTHble



MHCTPYMEHTbl ANS MNoAbEMA 3JIEMEHTOB, wuMewwux GopMy naHenu,
BKJIIOYAKOT B Ceb6S1 KaHasibHble€ KPIOKWU UAU MHCTPYMEHTbl B popMe wunuos

ANA 3axBaTa 3JIEMEHTOB, MMerwmnx MGopMy NaHenn, C BHEWHEW CTOPOHbI.

B US 845,724 packpbIT aneMeHT B popMe wtudTa, NpUKpEnIeHHbIn K
OCHOBaHWIO 4519 BCTAaBKU B MPOCBEpP/IEHHOE OTBEpPCTME B KaMeHHOM 6noke.
OpUKUMOHHOE 3auenjeHne B MPOCBEpPSIEHHOM OTBEPCTUM MNO3BOASET
NOAHATb KaMeHHbln 6n0K. OcHoBaHuMe npoxoauT CH6OKy Hap WTUEPTOM U
onuMpaeTca Ha MNOBEPXHOCTb KaMeHHOoro 6noka. B pe3ynbTate co3gaeTtca

3aKlnMHnBaHNe.

B DE 10 2016 222 787 Al onucaH TPaHCNOPTUPOBOYHbLIN KPIOK,
KOTOpbI MOXHO BCTaBNATb Yepe3 OTBEPCTUE U 3alle/lIKuBaTb €ro 3a 3TUM
oTBepCcTMeM B KpaeBoW o6nactu C nNOMOLWbBLID NPeaOXPAHUTENbHOIO

yCTpPOMCTBaA.

B US 1,373,438 packpbiTO CaMO3aXXUMHOE MNOABLEMHOE YCTPOWCTBO
ANA noabeMa KaMeHHbIX 6nokoB. OHO COAEPXWUT KOHCTpyKuuto B dopme
wtndrta, K KOTOPOM NoA NpSAMbIM YI/IOM TMpPUKpPENnaeH AepXaTeb.
3aXUMHOWN pblyar WapHUPHO NpUKpenaeH K aepxartento. Ha oaHOM KoHue
3a)XMMHOr0  pbl4ara npeaycMoTpeH COoeAUHUTENbHbIN 3NeMeHT Ans
KpenneHnsa Tpoca. [pyrom KOHel 3aXWMHOro pblyara coaepXWUT KPOMKY,
KOTOpas MNpUXMUMAETCa K TMOBEPXHOCTWM KaMeHHoro 6noka, Koraa
WwTNndToo6pa3HbIM y4aCTOK BCTAaBASETCA B COOTBETCTBYKLLEE OTBEPCTME B

KaMeHHOM 6noke.

3apava HACTOALLEro N306peTeHns  COCTOMT B  CO3AaHUU
TPAHCMOPTUPOBOYHOIO KPOKA M NOABLEMHOW CUCTEMBI, C MOMOLLBIO KOTOPbIX

rPy3 MOXET 6blTb HAAEXHO 3auenieH, NoAHAT U 6e30nacHO NepeMelleH B



npocTpaHcTee. [lonosiHUTeNnbHaa 3ajadya COCTOUT B CO34AaHUM MPUrogHoOro

A9 NCnonb30BaHMsa cnocoba.

DTN 3ajayn peweHbl 0bbekTaMu He3aBUCUMbIX MNYHKTOB (POpPMYybl
n3obpeteHuna. Obecneuusawlme MNpPeuMMyLWECTBO BapuaHTbl peanunsauumu

onpeneneHbl B 3aBUCUMbIX NMyHKTax popMynbl n3ob6peTeHuns.

MepBbI acnekT OTHOCUTCA K TPaHCMNOPTUPOBOYHOMY KPKOKY AN
nogbemMa u nepeMeweHnsa rpysa ¢ uMewwen GopMy naacTuHbl CeKumen, B
KOTOpon o6pa3oBaHO OTBEpCTUE, MpU 3TOM TPAHCNOPTUPOBOUHLIA KPIOK
COOEPXUT  PblY4AXHbIN  y4aCTOK C  CO€AUHUTENIbHbIM  3JIEMEHTOM,
NOCpPeACTBOM KOTOPOro TPAHCMOPTUPOBOYHbIA KPKOK MOXET ObiTb COeanHEH
C rpy30onoAbeMHbIM MEeXaHU3MOM, U CTBOJ1 KPKOKA, COEAUHEHHbIN YrNOBOW
ceKkuMnen C pblyaxKHbIM y4aCTKOM TakuM 06pasoM, UYTO Yron Mexay JNIMHUEN,
KOTOpas NpoXoAuUT OT COEAUHUTENbHOrO 3JIEMEHTA K BEpLUMHE YrioBOWM
CeKLUN, pacnosioXXEHHONW Ha BHYTPEHHEW NMOBEPXHOCTU YIrN0BOW CEKLUN, U
NIMHUEN, npoxoaswen BAONb CTBOJA KplKa, MeHblwe 4yeMm 90° n
npeanovYTUTENbHO MeHble 4yeM 85°. CTBON KpKa W yrnoeas cekuus
06pa3yloT HenpepbiBHOE 3BEHO NpUGAU3UTENBbHO OAHOPOAHON TOJILLMUHbI
TaknMm 06bpasoM, UYTO Npu NoAbEME U NepeMeLlleHUn rpysa CTBOJ KPHoKa U
yrnoeas cekumsa MOryT ObiTb 3auenseHbl 3a OTBepCTMe rpysa, a CTBOA

KploKa MoXeT 6bITb 3aLenieH 3a Kpal 0TBEpCTUS.

MOCKONbKY YKasaHHbIA yroa MeHble yeMm 90°, KpHK TakKXe MOXHO
TAHYTb B HarpasJIeHNUU, KOTOPOE HABAAETCA HaKJIOHHbIM OTHOCUTENIbHO
NOBEPXHOCTU rpysa, U, TEM HE MEHEee, rapaHTUpyeTCsa 3auensieHne CTeona
KpOKa 3a 3a4HIOI0 CTOPOHY rpy3a TakuM 06pa3oM, UYTO KPKOK HE MOXeET

BbICBOOOAUTBLCA NpU NPUNOXEHNN HATAXEHUA.



MpoekTMpoBaHMe KpKKa B BUAE 3BeHa NpuUbAN3NTENbHO OA4HOPOLHOWN
TONWMHbBI B 06nacTn CTBOMA KpKKa W YrnoBOW cekumn obecneumsaet
BO3MOXHOCTb BCTaBKMW CTBOJIa KPIOKa M MO MEHbLIEW Mepe 4yacTu YrioBown
cekuun B OTBEpPCTME TakuM o06pas3oM, YTO CTBOJ1 KpHOKA 3auenseH 3a Kpawu

OTBEPCTUSA.

MpeanovyTUTENnbHO cTBON KploKa nMmeet NpubNN3NTENBHO
NPAMONNHENHYIO dopMmy. "TpubnnantenbHO NPAMOANHENHBLIN" O3HavaeT
NPAMONINHENHYIO KOHCTPYKLUMUIO WANW W3O0THYTYIO KOHCTPYKUMIKO CTBOJA
KploKa, KOTOpas OAHAKO WUCKPUBJIEHA MO CyLLEeCTBY B MEHbLUEW CTEeNeHM,
yeM yrnosasa cekuus. Pagnyc us3rnba Takoro M30rHyToro CTBOJMa KplOKa
COCTaB/AAE€T NO MEeHbLUeln Mepe NMONOBUHY AJIMHbI PbIYAXHOro yyacTka u, B
4YaCTHOCTU, MO MEHbLUEW Mepe paBeH BCeW ANNHE PbIYAXHOMo Yy4yacTKa.
Bnarogaps npubnusantenbHo NMHenHon ¢dopme CTBONA KpHOKA, CaM CTBOA
KploKa npu Heo6bXoanMoCTU MOXET ObiTb BbIMOJSIHEH TakuM o06pa3om, 4ToObbI
obecneunBaTb HaAeXHOe 3aUenneHne 3a Kpan gaxe 60nblNX OTBEPCTUN U
B TO XXe& BPEeMS HaAEeXHYK BCTaBKy B OTBEpPCTUE NAACTUHbI C NMPUMEPHO
NJIOCKOW MNOBEPXHOCTbK, KOTOpas NpoxXoauT MO BCEW AJIMHE BOKPYr
OTBEPCTUA, NO KpalHen Mepe, Ha pacCToOssHWEe, paBHOE AJIMHE PblYAXHOro
yyactka. B ciayyae CMABbHO COMHYTOrO pPbl4aXHOro y4yacTka MOXeT
BO3HUKHYTb nNpobaeMa, 3aknyawwasaca B TOM, YTO M3-3a KPUBMU3HbI U
NPOTSAXEHHOCTU PbIYaXHOro yyacTka OTBEpCTUE B NaacTUHE AOJXKHO ObiTb
oyeHb 6onbwuM, 4YTObBbl MOXHO ©ObINO BCTaBAATb CTBOA KpHOKaA, B
pe3ynbTaTe 4Yero He AO0CTUraeTCa HaAEeXHbIn 3axBaT, WK yrnoBas cekums
HEe CMOXET NPOXOAUTb Yepe3 OTBepCTUE U3-3a ee KpUBU3HbLI. B 3TON CBA3M
cnepyetr NPUHATbL BO BHWMMaHWe TO, YTO B Cay4dyae naactuH € 60abLUoK
NOBEPXHOCTbI, B KOTOPbIX OTBEpPCTUE AJA 3auenneHns He MOXeT 6biTb
pacnosioXXeHO Ha Kpar, PblYaXKHbIX Yy4acCTOK MOXET ObiTb OpUEHTUPOBaH
NpUGAN3NTENBHO NapanienbHO UAM TOAbKO C HEOOAbLUMM YrIOM HAKJIOHA

OTHOCUTENBHO MOBEPXHOCTM MMewwen GOopMy NNaCTUHbI cekuun. Kprok



COrNacHO HacTosAweMy W306peTeHU TaKXe MOXET WUCMNoNAb30BaTbCA A4
HaAeXHOoro noabeMa O6BLEKTOB C UMewwen ¢opMy nNAaCTUHbI CeKUuUeHn,
uMewwen 6Gonbwyw nNaowWaab MOBEPXHOCTU, B pe3ynbTaTte 4ero
COOTBETCTBYOWEE OTBEpPCTME A[OJIKHO ©OblTb NAMWb HeMHOro 6onblue

nnowaan nonepevyHoro ceyeHnsda CrteoJsia KproKa nnau er'IOBOVI cekuumn.

Yron moxeT 6bITb MeHblwe 4yeM 80° n, B 4aCTHOCTU, MOXET JiexaTb B
AnanasoHe okono 75°. OaHako OH He AoXeH O6biTb MeHbwe 4yem 60°,
npeanoYTUTENbHO MeHblwune 4YeMm 70°, uMHaye TOJLWMHA rpy3a, KOTOPbIN

HEeo6Xxo0AMMO NepeHecTu, 6yAeT OUEHb OrpaHUYEHa.

BTopoi acnekT OTHOCUTCA K TPAHCNOPTUPOBOYHOMY KPIOKY ANA
noabeMa M nepemMeweHns rpysa, coaepxaweMmy pPblYaXHbI y4yacTOK C
COeAUHUNTENbHbIM 3/1EMEHTOM, nocpeacTBoM KOTOpOro
TPAaHCMOPTUPOBOYHBLIN KPOK MOXET O6blTb coeguHEH C Trpy30noAbEeMHbIM
MEXAHU3MOM, W CTBOJ1 KpIOKA, KOTOpPbIM MOXeT ObiTb nponyweH u4epes
oTBEpCTUE rpysa, npum 3TOM MO MEHbLUEN Mepe CTBOJ KPKKa npeacraBnser
cobon No MeHbWeW Mepe YaCTUYHO KPYIbldi KOMMOHEHT MO CYLECTBY C

KPYriblM MOMNEPEYHbLIM CEYEHUEM,

Kpyrnbiii KOMNOHEHT, UMEWMA NO0 CYWecTBY Kpyrioe nonepeyHoe
ceyeHue, obpa3oBaH TakK, YTO MO CYLLECTBY HE MMEET KPOMOK, TaK YTO OH

MOXET Bpaw,aTtbCa CBO60OAHO BOKPYr ocu oTBepcTtusa 6e3 nepekoca.

TakuMm 06pa3oM, NOCKONbKY CTBOJI Kploka o6pa3oBaH B Buae
KPYrnoro KOMNOHEHTa, NEepeKoC He MOXET MPOU30WMTM, AaXe KOoraa Kprk
BpallaeTcs B OTBEPCTUU TIpy3a BOKPYr OCU, KOTOpas MNpUBAU3UTENBHO
neprneHanKynsipHa LUEHTPY CKBO3HOrO OTBEpCTUs. B pesynbTate KploK

MOXET OblTb pPacnofioXeH TakK, Kak TpebyeTcs, Korga OH BCTaBASETCA B



OTBEpPCTME TrIpy3a, W aBTOMATMYECKW BbIPOBHEH TMPU  MPUNOXEHUM

pactarnBavOWEro HanpdaXxeHna ana noagbeMa rpy3a.

Mo CywecTBy Kpyrsioe nonepeyHoe CeyeHue Kpyraoro KOMMOHEHTa
MOXET O6biTb OBajibHbIM MOMEPEYHbIM CEYEHWEM U, B 4YaACTHOCTU, TOYHO
KPYr/bIM MOMNEPEYHbIM CEYEHUEM. ITO 03HAYAET, UYTO KPYriblii KOMMOHEHT
HE COAEpXWUT KpaeB, KOTOPble MOr/AM Bbi3BaTb MNEPEKOC B HEKPYMAbIX

OTBEPCTUSAX B rpyse.

COeANHUTENbHbIA  3NEMEHT MOXET O6biTb BbINOJHEH B BUAE
COEAMHUTENBHOIO OTBEPCTUSA HA PbIYAXHOM y4aCTKe, B YaCTHOCTU, B KOHLE
PbIY@XHOM0 Yy4yacTka, AafibHEr0o OTHOCUTENIbHO CTBOMA KplOKa, M MOXET
CNYXWUTb AN COEAUHEHUS CO CPEACTBOM HaTAXEHUS, TaKUM KaK TPoC WK
uenb, 3@ KOTOpble KPOK MOXHO TSAHYTb, Hanpumep, NOCPEACTBOM
rpy30NoABLEMHOIO0 MExXaHW3Ma, TaKoro KakK KpaH, ANS nogbeMa rpysa.
BMeCTO 3TOro COeauHUTENBHOIO OTBEPCTUSA TaKXE MOXET 6biTb 06€CcneyeHo
nwboe Apyroe CoeanHUTENbHOE CpPeAcCTBO AJIS COEAUHEHUS KploKa MpsAMO

Mnn KOCBEHHO CO CpeACTBOM HaATAXEHUA rpy3onogbeEMHOroO MexaHm3ma.

CoeAnHUTENBbHOE OTBEPCTUE WAW APYrO€ COEAMHUTENbHOE CPeacTBO
NPeaAnoyYTUTENbHO  BCTaBJIEHbl B BEPXHIOW  MOBEPXHOCTb  rpy3a,

06palleHHYI0 K rpy30N0ABbEMHOMY MEXaHU3MY, UK COEANHEHbI C HEN.

OTBepcTne B rpy3e MOXeT ObiTb, HanpuMep, KPYriblM UAKM OBafbHbIM.
B uacTtHOCTM, OTBepCTMe MOXeT ObiTb MO CYLeCTBY KPYr/blM CKBO3HbIM
OTBEPCTUEM, KOTOPOE MOXET 6bITb 6€3 yCuanin BbINOJIHEHO B Fpy3e AaXe B
bonee nosgHee BpeMs, HanpuMmep, C MOMOLWbLK pyyHOW d¢pe3bl. py30M
MOXeT ObITb, Hanpumep, HacTUA ANA NanaTkn ANA MEpPONnpUATUA, NpPUYEM
HacTUN nNpeanovYTUTENbHO W3roTaBAMBAETCA U3 AepeBa WAM NnacTuka,

NoAbIN KOpMycC, paMa WAW APYroW rpy3, TakKOM KakK MallnHaA, B BEpXHEWn



yacTu KOTOpoW, obpaweHHOW K rpy30onoAbeMHOMY MexXaHU3My, UMeeTCsH
oTBepcTMe WIM B  KOTOpPOM BnocneacTsum  6yaetr  npoAenaHo

cooTBETCTBYIOLWEE OTBEPCTHE.

vameTp oTBepcTua 3aBUCUT OT Beca rpy3a. B OCHOBHOM, 4eM
6onbwe rpy3, Tem 6onblie A[uaMeTp TPAHCNOPTUPOBOYHOrO KpHOKa,
NOCKOJIbKY pa3Mepbl TPAHCNOPTUPOBOYHOIO KpHOKa TaKxXe onpenensTcs
BECOM rpy3a, KOTOpbii HE06XO0AUMO MOAHATL U NepeHecTn. 3TO OTHOCUTCS
K TOMY, 4TO 4eM MEeHbLUe rpy3, TeM MeHblle  pasMmepbl
TPAHCNOPTUPOBOYHOIrO KpKOKa UM OTBEpPCTUS, KOTopble Heobxoaumo
CNpOEeKTUupoBaTb. IJTO O3HA4yaeT, 4YTO AuaMeTp OTBEepCTus B rpy3e U
TONWMHA MaTepuana n/mam mMatepman TPaHCNOPTUPOBOYHOINO KpHOKa MOryT

6bITb COrnacoBaHbl U Bbl6paHbI B cCooTBETCTBMM C BECOM NOAHMMAEMOro

rpysa.

HeoxuaaHHO Obl10  BbIACHEHO, 4YTO OTHOCUTENbHO Hebonblne
OTBEPCTUSA C MAKCMMaNbHbIM AMAMETPOM He 60onblle YeM 2 CM, B YAaCTHOCTH,
He O6onbwe 4yem 1,8 cM wuaum He 6onbwe yem 1,5 cm gaBnsawTCS
AOCTATOUYHbIMW AN  NEepeHoca TaxXenbiXx rpy3oB. IT10 obecneunsaetr
BO3MOXHOCTb BbIMOJIHEHMUS OTBEPCTUN B NOKPbLITUSAX NEPEHOCHbLIX NOJIOB, HE

C03paBad ONaCHOCTUN CNOTKHYTbLCA.

CtBon  KploKa  NpeanoyTUTENbHO  BbINOJIHEH NO  CyWeECTBY
NpsAMOAMHENHbIM. CTBOA  KpHOKa COEAMHEH C  NpeanoyYTUTENbHO
NPUOGNN3NTENBHO MPAMOJIMHENHbLIM pPblY@XHbIM Y4YacTKOM MOCPEACTBOM

N30rHYTON YrIOBON CEKLUMN.

MpeanoyTUTENbHO CTBOJI KPHOKA, YrioBas CeKuusa M pacnosioXeHHas

psAoOM 06nacTb 3auenfieHnsl pbiYaxKHOro y4yacTKka WMEeKT Mo CywecTBy



0AMHaKOBYIO POPMY NOMEPEYHOr0 CEYEHUS AN NMPOXOXKAEHUS B OTBEPCTUE

rpy3a u yepe3 Hero.

CornacHo OAHOMY BapuaHTy peanu3auuMu CTBOJT KpKOKa MOXET
BKNOYaTb B ceba yAJsIMHEHHbIN CBOOOAHLIN NMpeaoXpaHUTENbHbIA KOHeL,
npoxoaswmMm oOT 3auennswwen cekuun nog  yrnom. CBob6OAHbIN
NpenoxXpaHUTEsIbHbIN KOHEL, MPOXOAMT B HanpaBA€HUM OT PbIYAXHOIo
ydyacTka W, TakuMm 06pa3oM MOXET yBenuMuumBaTb MNOJIHYK AJIMHY pblyara
TPAaHCMOPTMPOBOYHOINO0 KplKa. 3auennsamwas cekuma wu  cBobOAHbIN
npeaoxXpaHuUTeNbHbIn KOHel 06pa3ylT CcBoero poga ABOWHOW nepeaHuin
Kpan, KOTOpblM NpenaTCTBYET BbiNafeHuio euwe cBob6oAHOr0 OT Harpyskwu
TPaHCMOPTUPOBOYHOIrO KpKKa W3 OTBEPCTUA rpy3a WIN BbITAaCKUBAHUIO
rpy3onoAbeMHbIM MexaHu3aMoM. CBO6OAHbIN NpeaoXpaHUTENbHbIN KOHel,
NpeanouYTUTENIbHO COEAMHEH C 3auennawen cekunen TakuM obpasom, 4To

OTHOCUTENbHOE nepeMeweHne Mmexagy 3sTuMmnm ABymMa 4aCtaMn HEBO3MOXHO.

B 3TOM cnydyae CTBON KpKKa CO CBOOOAHbLIM NpeaoxXpaHUTENbHbIM
KOHLUOM unn 6e3 Hero, B 4aCTHOCTU, MOXET 6biTb 06pa3oBaH KakK eauHoe
uenoe, T.e. OH He COCTOUT M3 HECKONIbKUX 4YacTeh, KOTOpble COeAUHEHDI
BMeCTe, HanpuMmep, CKJeeHbl WAU CKpenneHbl CBapkon. To xe camoe
OTHOCUTCS W K PbIYAXHOMY Yy4yacCTKy. 3aTeM CTBOJ1 KPKKa M pPblY4aXHbIN
y4acToK MOryT 6bITb CO€AWHEHbI APYr C APYrOM CUAaMuU MOJIEKYNSAPHOIO
cuenjieHns, reoMeTpMyeckuMm 3ambiKaHnem un/mnu cnocoboMm 3anpeccoBKU
ana  obpa3oBaHMsA  TPaHCNOPTUPOBOYHOrO Kpkka. [lpeanoyTuTenbHO
TPAHCNOPTUPOBOYHbLIN KPIOK COCTOMT W3 pPbIYAXHOr0 y4yacTtka U CTBONA
Kptoka, 06pa3oBaHHbIX KaK eanHoe uenoe Uan usHadasabHo O0T(OpPMOBaHbI

KaK LUeNbHbIl KOMMNOHEHT.

Cnocobbl M3roToBsIeHUS OCHOBHbLIX dopMoobpasylwmnx yacten

BKAKOYAKT, HaNnpuMmep, nntbe W3 MEeTasJla UM MnNaacCtukKka, nopoLlKoBoe



npeccoBaHne C NOCAeAylWmMM CnekaHnem unun 6e3 Hero, MexaHu4yeckyro
06paboTKy 3aroToBOK M3 TBEPAOro MaTepumana, TakKyl KakK pacnuioBka u
dpe3epoBaHue, AN KOBKA M3 COOTBETCTBYOWEro nonydabpukara. Jliobas
N3 3TUX TEXHOJZIOMTMA MOXET UCMNOJIb30BaTbCA OTAENbHO ANS U3roTOBAEHUSA
TPAHCNOPTHOro Kpkwka. OgHako ABa MAW Tpu M3 3TUX CNocoboB Takxke
MOryT MCNONb30BaTbCA AJ19 3aBEpPLIEHUS TPaHCMOPTUPOBOUYHOIO KpHKa,
Hanpumep, rpybas 3aroToBKa TPaHCMOPTUPOBOYHOrO KpHOKA MOXET O6biTb
Bblpe3aHa u3 JIMCTOBOro Matepuasna C UCNOJIb30OBaHWEM nla3epa Uiau Apyrum
cnocoboM, nocse 4yero CTBOJ KproKa MoXeT 6bITb 06paboTaH KoBKOW. MNMocne
TOr0, Kak TPaHCMOPTUPOBOYHbIA KPIOK ByAeT N3roToBaeH No MeHbLUeNn Mepe
OAHUM 13 cnocoboB, MOryT OblTb BbINOJIHEHbI OMNepauun nocneayoLwen
06paboTkM, Hanpumep, ypaneHue OCTpbIX KPOMOK, 3aKanka, wnudoBka
WAn, NO MEHbluel Mepe, NOKPbITUE MNOBEPXHOCTU, MO MEHbLUEW Mepe,
YyacTuyHo. B kauecTtBe MaTepuana MOryt O6biTb MCNONbL30BaHbl MeTaanbl,
Takne Kak CTalb WIU Xene3o, WIM apMUPOBaAHHbIN NNACTUK, KOTOPbIN
obnapaer TaKoOW Ke Ynpyrocrbld, KakK CTalb wuam xeneso. [Ansa
CneunanbHbIX CNy4YaeB MPUMEHEHUS, B KOTOPbIX He TpebyeTcs noabLEM U
TpaHCNopTMPOBKA 60NbLUNX IPy30B, B Ka4yeCTBE MaTepuana TakKXe MOXHO

NCNONb30BaTb IEFKUN MEeTann Unn nerkoMmeTanimyeckun cnnas.

Pbl4aXHbIX y4YaCTOK TPAHCMOPTUPOBOYHOIO KpPHOKA MOXET MMEeTb No
cywecTtsy (opMy nnacTuHbl. PblYaXKHbili y4aCTOK MOXET WMETb AOJINHY,
KOTOpas B KpaTHOE 4ucno pa3 6onblwe, 4YeM LWUpuHa WM TOJNWMHA
PbIYAXHOro Yy4yacTka. [NMHA, WWUpMHA WU TONWMHA PbIYAXHOro y4dacTka
MOryT ObiTb BbiGpaHbl CNneuManucTtoMm B COOTBETCTBMM C MNOCTABAEHHOM

3apauen.

CsB0604HbIN KOHEL, CTBOMAa KPKOKA MOXET ObITb 3aKpyrsieH No KpasMm
WAn NOBCIOAY M, B YAaCTHOCTWU, MOXET 6biTb NO Cyw,ecTBy MOAYKPYI/bIM MO

ceoenn ¢dopme. llonepedyHoe ceyeHue nNpeanoyYTUTENbHO SABASAETCA nNo



CYWECTBY KpPYr/biIM, HO TaKXe MOXEeT OblTb OBaJibHbIM WMAN MOXET MMETb
3aKpYrNE€HHbIe Yrbl N0 CYLWeCTBY C NPAMbIMKU NPOMEXYTOUYHbIMKU 0bnacTtamu
MeXAy 3aKpyrieHHbIMM yrnamMu. TO Xe camMoe OTHOCUTCa - C
HeObXO0ANUMbIMW  U3MEHEHUSAMU - K  AONOJIHUTENbHOMY CBOHOAHOMY
NpeaAoXpaHUTENbHOMY  KOHLY, KOTOPbIM MOXET WMeTb KOHWYEeCKYIo
KOHCTPYKUUID C ANAaMEeTPOM, CyXawlWuMca B HanpaBieHUMU, B KOTOPOM
NpoxoaAuT CBOOGOAHBLIM NpeaAoXpaHUTENbHbIN KOHEL, Ha4dYuHaWKUNCa B

3auenndamuem 3JIEMEHTE.

MepudepninHaga popma CTBONA KPHOKaA UAN COEAUHUTENbHON CEeKLUHU,
n/Mnu yrnoBon cekuuun, n/vnu 3auennsaowen Cekunmn npeanovyTUTeNbHO He
NMeeT OCTPbIX KPOMOK M obecneymBaeT NpoCcToe 3auenjieHne B OTBEpCTUn
nnn 4yepes oteepctne. Kpyrnoe nonepeyHoe ceveHue ¢ obecneyeHuem
npeMmyLllecTsa npeaoTBpalaeT MNOBpeXAeHue KpaeB OTBEpCTUMi, Koraa

TPAHCNOPTUPOBOYHbIN KPIOK MPMXaT K KpasiM 0TBEPCTUS.

OunameTtp obnacrtu 3auenneHns u/mnn yrnoBon cekuumu, n/mnmn cTteona
KploKa, u/mnn AONONHUTENBHOINO CBOOGOAHOI0O MpPeaoOXpPaHUTENbHOIMO KOHLA
CTBOMIA KpHOKa MO CyWecTBY MOXeT ObiTb COOTBETCTBOBATb TOJLIMHE
nMewwero ¢opMy nAacTUHbl pPbIMAXHOIO y4yacTtka. B 3aBucmumoctu ot
3a4a4n U rpysa, nognexalwero NepeHoCKe, YKasaHHbIM guaMeTp TakKxe

MOXET ObiTb MEHbLUUM UK 6OJ'IbLIJl/IM, 4eM TOJIWMHA PbIYa>XHOIro y4yacrKa.

LLUnprMHa pblYa@XHOro y4yacTka B CBO60OAHOM MNpeaoXpaHUTENIbHOM
KOHLE, OTAANEHHOM OT CTBOJIa KPKOKa, MOXET 6biTb 60/blUe, YEM LUMPUHA
PbIYAXHOro0 Yy4yacTKa, pacrnoslioXXEHHOro psaAaoM C 06nacTblo 3auensieHus.
Hanpumep, pbl4axHbIii y4aCTOK MOXET 6biTb B 1,5 pa3a uau B 2 pasa wupe

B CBOBOAHOM KOHLE, YeM B 06/1aCTn 3auenieHus.
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Ha KoHue, 0b6palleHHOM K CTBOMY KPIOKA, PblYaXHbIN Yy4aCTOK MOXET
UMETb nepexoaHyw obnactb, B KOTOpOW, noaobHO CTBONY KpHOKaA, OH
ABNAETCA KPYr/biIM U WMEeT AuaMeTp, N0 CyLeCTBY COOTBETCTBYHOLLUN
AvaMmeTpy CTBOJ1a Kploka. YTobbl npefoTBpatMTb NonagaHue CTBOMa KploKa
B OTBEpCTUE rpysa 3a npeaenaMmm 3Ton nepexonHon obnactun, pblHaXKHbIN
Y4aCTOK MOXET UMETb KPbl/ibs, BbICTYNawwWme B NONEepe4yHOM Hanpas/ieHUn
M3 PbIYAXHOIO0 y4yacTka TakuMm 06pa3oM, 4YTO PbIYAXKHbLIN Yy4aCTOK WMeeT
WWMPUHY B 0bnactn KpblibeB, KOTOpas Oonblie, YyeM CpegHun auameTp
PblYAXHOrO yyacTka, HanpuMep, COCTaBNSAET ABOMHON ANAMETP PbI4aXHOro

ydyacTtka B 3Ton obnacrtu.

Kptok MOXeT coaepxaTb ABa Kpblla NPeanoyTUTEeNbHO O4WHAKOBOWN
¢dopMbl, KOTOpblE COEAUHEHbI C pbl4aroM Ha MPOTUBOMOJIOXHbLIX CTOPOHAaX
PblYAXHOr0 yuyacTka, cnepoBaTenbHo, 06bpa3ys npaBoe Kpbio U JeBoe
Kpbino. B 3TOM cnyyae KpbilbS COEAUHEHbl C pPblYaXHbIM YYaCTKOM,
HanpuMmep, CBapKOW, KNEeM UAN WUHbIM NPeanoYTUTENbHO BbINOJIHEHHbIM C
BO3MOXHOCTbI pa3beaunHeHns cnocobom, B YAaCTHOCTU, HA HUXHEN CTOPOHE
PbIYAXHOr0 y4yacTka, OOpalleHHON K CTBOAY KplKa. ANbTEepHAaTUBHO
Kpbinbs MOryT 6biTb 06pa3oBaHbl Kak eguHOe uenoe B BUAE KPblb4aToOro
3NeMeHTa, KOTOPbIN COeANHEH C PblYa)XXHbIM y4yacTKOM, HanpuMmep, cunamu

MONEKyndapHoOro cuenneHmnda mnnnm CoeanHeHneM 3anpeccosl<0|7|.

KpbinbyaTbli  3N1E€MEHT, COOTBETCTBEHHO, BEPXHSAS MNOBEPXHOCTb
KpblbYATOr0 3JIEMEHTA, Ob6palleHHass B HanpaB/ieHUUM OT pPblYAXHOIO
yyacTka, MOXET npoxoAuTb 3a MNpeaenbl OKpYXalWeW Hapy>XHOM’
MOBEPXHOCTU PbIYAXHOI0 yyacTka WM B COEAUMHEHHOM COCTOSSHUM MOXET
nexaTb B O4HOW MNOCKOCTM C NMOBEPXHOCTbK KPHKa, YTO O3HA4YaeT, uTo
KPblbYaTbI 3/IEMEHT HE BbIXOAUT UX PbIY4@XHOr0 yyacTKa, HO pacnoJsioXeH
B NPUEMHOM rHe3de, 00pa30BaHHOM  pbl4aXHbIM  y4yaCTKOM  Ans

KPbl1IbYATOr0 3/IEMEHTA, BPOBEHb C OKPYXAKLWMUM PblYAXHbIM YYaCTKOM.
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HakoHel, pbl4aXHbI y4acTOK MOXET MMEeTb YAJIMHEHHOE OTBEpCTME ANS
NpUeMa Kpblb4aTOro 3/1EMEHTA, B KOTOPOE KPbl/bYaThl 3/IEMEHT BCTaBNEH
n 3addMKCMPOBAH TaM, HanpuMep, NPUKJIEEH UAWU NMPUKPENNAEH BUHTOM. TO
e caMmoe - C Heo6X0AMMbIMU U3MEHEHUAMU - OTHOCUTCA KaK K MpaBOMY,

Tak U K 1eBOMY Kpbly.

Kpbiibs nnu KpblibMaTblIl  3/1EMEHT  UMEKT  MPOAOJIbHYIO
NPOTAXEHHOCTb MM pa3Max B MNOMEPEYHOM Hanpas/iEHUN OTHOCUTENBHO
LEeHTpasbHOW MPOAOSILHOMW OCM pblyara, BblbpaHHble TakuMm 06paszoMm, 4To
COOTBETCTBYIOT, Hanpumep, nNpuban3uTenbHO ABOWHOMY  AWAMETPY
PblYAXHOr0 y4yacTtka B 06/1aCTU KpbIIbEB WAW KPbIIbYATOrO 3/1€MEHTA.
NMonepeyHoe CeyeHue KpblUIbEB WAWN KPbINbYATOrO 3/1eMeHTa MOXET ObiTb
NMPOU3BOJIbHbIM, CO CKpPYIM1E€HHbIMM KpasMmu, 4Tobbl nNpepoTBpaTUTh
noppexaeHne oTeepcTua. peanodyTUTeNbHO KpblibA WMAM  KPblb4YaTbii
3N1eMEeHT MMEKT nNoO CyweCcTBy Kpyrablii, Hanpumep, OBafbHbIN,
KanneBuaHbln UM SAAUNTUYECKUMN p[uameTp, N0 MeHblielh Mepe, B
obnacrax, BbICTYNawWMX M3 PbIYAXKHOMO yvyacTtka. [unameTrp MOXeT ObiTb
NOCTOSAHHbLIM MO AJIMHE Kpblla WAW KPbIIbYaTOr0 3/EeMEeHTa WAN MOXET
W3MEHATLCA HEMNpPepbIBHO WAW  CTYNeH4YaTo B  MNPOAOJIbLHOM  u/nnm
nonepevyHoM HanpaBJIEHUAX Kpblla UAKN Kpbl1bY4aTOro anemMeHTa. lNepeaHui
KOHEL KpbIJIbEB WAM KpbIIbYATOr0 37€eMeHTa, OoOpaleHHbIn K CTBOJY
KpOKa, MOXET MpOXOAMUTb U3 PblYAXHOIN0 y4dyacTka WAW MOBEPXHOCTU
PbIYaXHOro ydyactka, COOTBETCTBEHHO, Nnoj yrnoM B auanasoHe oT 90° ao
110°. Echun cMOTpETb CBEPXY, KPblZIbS MOTYT UMETb nNepudepunnHyo popmy,
KOTOpasa ABAgeTCA NOo CYLWeCTBY YETbIPEXYroNIbHOW WUAWN TPEYroabHOW, Uan
KpblNb4aTblil  3NEMEHT uMelT nepudepuinnyo ¢GopMmy, KoTopas no
cywectsy nofobHa CeKTopy Kpyra WAW TpeyrosibHUKY. PacctosaHue oT
nepeaHero KOHUa KpblbeB WM KPbl1bYATOrO 3JIEMEHTA A0 KacaTesibHOW B
NpOAOJIBHOM HanpaBJIEHUN KpPKOKa B NepeaHeM KOHLEe KprKa MoXeT 6biTb

npnbnuantenbHo BABOE OoOnblWe AMaMeTpa CTBONA KpKa B obnactu
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3auennsawWen Cekunn. 3TO pacCTosHUe Takxke MoxXeT 6biTb 6onbWwnM nnu

MEHbLUNM.

Pbl4aXHbIX Yy4aCTOK TPAHCMOPTUPOBOYHOIO KpPKOKa NpeanovYTUTENbHO
B KpaTHOE 4YMCA0 pa3 AJIMHHEE, YeM CTBOJ1 KpoKa. B 4aCTHOCTU, pblYaXHbIN
y4yacTOK No MeHbwen Mepe B 2,5 pa3a, B HaCTHOCTU, NO MeHblUuen Mepe B 3
pasa un npegnouTUTENIbHO MO MeHbWweWn Mepe B 4 pasa ANIMHHEee CTBOoNa
Kploka. YeM ANIMHHee pbl4a)XXHblM y4yacCcTOK, TeM HajeXHee 3auenseHune

KplOKa B OTBEPCTUMN.

OnvHa HSL cTBONa Kproka NpeanoyTUTENbHO COCTAaBASET MO MEeHbLUEN
Mepe 2 CM, B YAaCTHOCTU, NO MeHbllen Mepe 3 CM U NpeanoyYTUTENIbHO NOo

MEeHbLUEen mepe 4 CM.

Csob60oaHbIN KOHEL  pbl4aXXHOro  y4yacTtka, obpaleHHbIN B
HanpasBieHUN OT CTBOJI@a KplOKA, MNPeanoyTUTENbHO BbINOJHEH C
BO3MOXHOCTbIO CO€AUMHEHUA C rpy30NOABbEMHbLIM MEXaHW3MOM, HanpuMmep,
KpaHOM. Ans 3TOW uenun cBoboaHbIN KOHeU MOXET 6biTb 06pa3oBaH B BuAe
NPOYLIWHbI, WAW MO MEHblUen Mepe O[AHO CoeauHUTENbHOEe OTBepcTue
MOXeT ObiTb BbINOJHEHO B MOBEPXHOCTU PbIYAXHOINO0 Yy4yacTka, u4epes
KOTOpOe, HanpuMmep, MoxXxeT 6biTb NponyLweHbl TPOC uan uenb. CBO6OAHBIN
KOHEeL TakKXe MOXET 6biTb BbINOJHEH B BuAE KapabuHa C NpyXUHOW WUan
nboro apyroro M3BeCTHOro COeAUHUTENIbHOIO 3N1eMeHTa, NPUrogHoro Ans
NCNONb30BaHNA C LENbl coeauHeHUs CO CBOOOAHLIM KOHLOM PbIYaXHOro

y4acCTKa Uian npncoeanHeHnsa K HEMY.

TpaHCNOPTUPOBOYHbLIN KPIOK MOXET [OMOJHUTENbHO coAepXaTb
3anopHbIN 3/1€eMEHT, KOTOPbIN (PUKCUMPYET CTBON KPKOKA B OTBEpPCTUMMU, MO
MEHbLIEN Mepe KOrAa TPaHCNOPTUPOBOYHbLIA KPKK HE HarpyXeH BeCOM

rpy3a. Hanpumep, 3anopHblii 3/IEMEHT MOXET OblTb OTKUAHbLIM YMOPOM,
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KOTOprVI CcoeanHeH LWapHUpHbIM cCcoeanHeHnem COo CTBOJIOM KPIOKa,
HanpuMep, B 3auenngawwen cekuun wnum yrnoson cekuumun. OH
NpeanovYTUTENbHO MOXEeT ©OblTb Yynpyro npegHanps>XeH B 3an0pHOM
nonoxeHmn, B KOTOPOM OH NpoXoAUT OT CTBOJIa KpPKOKa noa yraomM, uinm B
NMNONOXEHUN BbICBO60)KLI,eHVIF|, B KOTOpPOM 3anopru7| NIEMEHT 4ABNAETCA
6e3ﬂ,el7ICTBy}OLLI,VIM, T.€. NpeanoyvYTuTeENbHO ONMUPAETCA Ha CTBOM KpPHOKa
reoMeTpuyecKkn 3amblKatlowmM Cnocobom. Ynpyroe npegHanpsaXxXxeHne MoxeT
BbipabaTbiBaTbCA, HanpuMmep, ynpyruMm 3/€MEeHTOM, TaKUM KaK MPYXUHa,
paboTalowan Ha cKaTue Uaun pactsxeHune. Ecnm 3anopHbIi 31€MEHT NAOTHO
npuneraer K CTBOJIY KpKOKa, MOBEPXHOCTb 3anoOpHOro 3/1EMeHTa,
obpalwieHHaa B  HanpaB/l€HMM OT  KOHCTPYKUMM CTBOJIa  KpHKa,
npeanouTuTEeNbHO 06pasyeT MOBEPXHOCTb CTBOJIA KPKKa. DTO O3HadaerT,
YTO 3aMOPHbIA 3N1EMEHT, HAXOAAWMNCA B KOHTAKTe CO CTBOJIOM KpHOKa, He
NpoOXoAuT OT CTBOJMIA KpPIOKA, HO PpacnosioXXeH B MNPUEMHOM TrHe3je,
obpa3oBaHHOM B CTBOJ€ KplOKa AN 3TOr0 3amnoOpHOro 3/eMeHTa, MU

HaXoaANTCA BpPOBE€Hb C OKpPYyXalwnM CTBOJIOM KPHOKa.

Mepea TeM, Kak NponyCcTuTb CTBOA KpKOKA WAM NO MEHbLEN Mepe
3auenawWyd  CeKuuMKw  4Yepe3  OTBEpCTUe,  3anopHbIA  J1EMEHT,
npeaHanps>XeHHbIn B 3aMNOPHOM MOJIOXXEHUNU, MOXET OblTb NPUHYXAEH K
nepexony B NONOXEHUE BbICBOOOXAEHMUA NPOTUB AEUCTBUSA YNPYrom Cuibl,
HanpuMep, HaxaTnem 60abLIOro NajsbLa PYKU, NOKa 3anOPHbIA d1€MEHT He
byneTt BBeAEeH B OTBepCTME NnepeaHUM KOHUOM, obpaleHHbIM K OTBEPCTUID.
3aTteM 60nbWION Naney pyKU MOXET BbICBOOOAUTb 3aMOPHbLIN 3/IEMEHT,
KOTOPbI B [AHHbIN MOMEHT YyAEepXWBAETCA B OTBEPCTUM B MNOJIOXKEHUMU
BbICBOOOXAEHNA MAN MNPOMEXYTOYHOM MOMOXEHUM MEXAY MNONOXEHUEM
BbICBOOOXAEHNA M 3anOpHbLIM NoAoOXeHueM. lNMocne Toro, Kak CTBOM KploKa
nporMaeT B AOCTAaTOYHOW CTENEeHW Janeko B OTBEpCTUEe, YNpyruin snemeHT
MOXET BbITOJIKHYTb 3@aNOPHbIA 31IEMEHT NOJIHOCTLIO B 3aNOPHOE MNOJIOXKEHMUE,

B KOTOPOM OH YAEpXUBAETCA TArOBOW CUNON, AEUCTBYOLWEN HA 3aNOPHbIN
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9/1eMEHT 4epe3 pblY4aXHbIM Yy4yacToOK, Korga rpy3 nogHumawT. [Ana
BbICBOOOXAEHNA NpefoXPAaHUTENIbHOIO0 YCTPOWCTBA 3aMNOpPHbIA 3NEeMEeHT
HeobXo0aNMMO BEPHYTb B NONOXEHUE BbICBOOOXAEHNA N yAEPXUBATb €ro Tam
AO Tex nop, MNoKa TPaHCMNOPTUPOBOYHbLIM KPIKOK, U3BAEKAEMbIM U3
OTBEPCTUA, HE OKaXeTCqd B OTBEPCTUM HACTONbKO, UYTO KpaWn OTBEpCTUSH,
KOTOPbIN nepeMeLwaeTca CKOJIbXEHUEM MoBepX 3anopHOro 3JIEMEHT no
Mepe TOro, Kak TPaHCMOPTUMPOBOYHbLIN KPKK BbITATMBAKT U3 OTBEPCTUS,

YAEPXUBAET 3aN0OPHbIN 3/IEMEHT B MOJIOXEHUN BbICBOOOXAEHUS.

JONONHUTENbHbLIN acCnekT HacToAWero uM306peTeHns OTHOCUTCA K
TPAHCNOPTUPOBOYHOMY KPKOKY pAAa nogbeMa U NepeMelleHns rpysa,
copepXXaweMmy pblH4aXKHbIl  y4aCTOK C COeAUHUTENbHbIM 3/1€MEHTOM,
nocpeacTBOM KOTOPOro TPAHCNOPTUPOBOYHbIN KPIOK MOXET 6blTb COeAMHEH
C Trpy30noAbEMHbIM MEXAaHU3MOM, M CTBOJM1 KpIOKA, KOTOPbIN MOXET
NpoxXoauTb 4yepe3 OTBepCTue rpysa, Npu 3TOM CTBOJ KpPKOKa COEAMHEH C
PbIYAXHbIM Yy4aCTKOM nocpeacTBoOM YrnoBOMN cekumn. 3T0T
TPAHCNOPTUPOBOYHbIN KPHOK oTnnyaercs TEeM, yTo nMeert
npenoxpaHuTenbHoe YCTPOWCTBO, coepXxawee 3anopHYyKw 4acTb, C
BO3MOXHOCTbI MepeMeweHns pacnosiOXXEHHYK Ha TPaHCNOPTUPOBOYHOM
Kploke TakuMm o6pa3oM, 4TO OHa MOXeT ob6bpa30oBbiBaTb BbICTYN Ha CTBOJIE
Kpioka TakuM o06pa3oM, 4UYTO CTBON KpKKa, KOTOPbIA npowen yepes

oTBepcTue, 60nblUe HE MOXET BbINTU U3 OTBEPCTUS.

Takum 06pa3oM, BbICTYrn, 06pa30BaHHbLIA 3anoOpPHOW 4acTbk, Npu
MCNONb30BaHNUM MOXET ObITb pPACMONIOXEH C APYron CTOPOHbI y4yacTka
NPUAOXEHUA HArpy3ku, co34aBaeMOn COEANHUTENbHbIM 3/1IEMEHTOM KPIOKa,
3a KOTOpbIM MOXeT 6biTb 3auenseH rpy3onoAbeMHbIA ME€XaHU3M, TaK 4To
M3-3a YKa3aHHOro BbICTyna CTBOJI KPKOKa HEe NpoXoAuUT yepe3 OTBepcTue u

HE MOXET O6bITb BbITAHYT. OObIYHO 3TOT BbICTYN PacMofiOXEH Ha 3aAaHeW
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CTOpPOHE uMelwein popMy NAACTUHLI CEKLUN FPpy3a, B KOTOPO 06pa30BaHo

oTBEpCTHUE.

OaHakKo npu UCNONb30BAaHMM 3anopHas 4YacTb TakKXe MOoXeT ObiTb
pacnoJjioXXeHa Ha TOW Xe CaMOW CTOPOHE y4yacTKa MPUIOXEHUSA Harpy3Kku,
YTO W COeAUHUTENbHbIA 3NeMeHT Kploka. Takas 3anopHas 4acTb
pacnojioXXeHa Ha Ppbl4aXHOM Yy4yacTke U MoxeT o06pa3oBblBaTb Ha HeMu
BbICTYN, KOTOPbIM MPOXOAWT OT Pbl4AXHOro y4yacTka B TOM Xe CaMOM
HanpaBAeHUKN, YTO U CTBON KpPKOKa. IDTO YAEPXWBAET CTOPOHY PblYaXHOro
ydyactka, obpalleHHY K CTBONY KpHKa, Ha PacCTOSHUW OT MOBEPXHOCTU
rpysa. B pesynbTaTe, CTBOJ1 KpOKa 3auenysaeTcs 3a KpanW OTBepCTud, U

TPAHCNOPTUPOBOUHbLI KPIOK HE MOXET 6bITb U3BNEUYEH U3 OTBEPCTUS.

3anopHasa 4acTb nNpeanoyYTUTENbHO  HarpyXeHa nocpeacTBoM
NPY>XWHbl TaK, 4YTO OHa MoOXeT ObiITb nepeMmeweHa npoTUB AOENCTBUS
NPY>XWHbl TAKUM 06pa3oM, UTO OHA He obpa3yeT BbICTYN Ha CTBOJIE KPHOKA,

n ero MOXHo u3Bneyvb U3 OTBEPCTUA.

3anopHas 4acTb NpeanoyYTUTENIbHO COAEPXUT 3amnOpHbIN CTEPXEHD,
KOTOpPbI YCTAHOBNEH HA TPAHCMOPTMPOBOYHOM KpHOKE TakKuUM 06pa3oM, UTo

OH MOXeET 6bITb nepeMeweH, B HaCtHoCTHU, B NpPOAOJIbHOM HanpaBJIEHUN.

PblyaXXHbI1 Y4aCTOK TPAHCMNOPTUPOBOUYHOIO KPIOKAa MOXET CoAepXaTb
YAEPXUBAWOLWYO MNNAaHKy, KOTOpas WCMNOAb3YeTca AN  NOALEPXKKM

npeaoXpaHUTENbHOMO YCTPOCTBa.

YaepxuBalLas njaHka MOXET 6biTb BbIMOJIHEHA 3@ OAHO LENOE UNIU
o6pas3oBaH B BUAE €AUHOW AETanu C TPAaHCNOPTUPOBOYHLIM KPHOKOM U, B
YACTHOCTU, Ha PbIYAXHOM y4yacCTKe, Mpu 3TOM 3HaYeHWe TEpMUHA "eanHas

petanb" yxe O0O6BbACHANOCH Bblle B OTHOWEHWW TPAHCNOPTUPOBOYHOIO
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KploKa. YaepxuBawwasa naaHka MoXeT ObiTb OTAENbHON 4acTblo, KOTOopas
MOXET ObITb COeAMHEHA C pPblY4aXHbIM YYAaCTKOM, HanpuMmep, XeCTKUM
COeAUHEHNEM, 3anpecCoBKON WU/MAM CUNaMU MONEKYNIAPHOro CcuensieHus

MaTepuana.

NpenoxpaHUTeNbHOE YCTPOWCTBO MOXET COAEPXaTb YCTAHOBOYUHYIO
NAacTUHY, C MNOMOLWbI KOTOPOW OHO MOXET ObiTb NPUKPENIEHO K
yAEpXUBatoLWen naaHke. 3anopHas  4acCTb, YCTAHOBJIEHHas C
BO3MOXHOCTbIO MEpEMELLEHNSI, COCTOUT M3 3aMOPHOro CTEPXHS U APYrux
yacten, KOTOPbIMM OH TMOAMNPYXWHEH B yAepXuBawlwen nnaHke. B
YaCTHOCTM, 3TM YaCTU COAEPXKAT PYKOSATKY, KOTOpPAs MOXET UCMNO0JIb30BaTbCS

ynpasaeHus 3anopHON 4acTbio.

YaepxuBawuwaa njaaHka Takxke MOoXeT uMmeTb (opMy NNacTuHbI, C
NPOXOAHbIM  OTBEPCTMEM  ANSA  3anOpPHOr0  CTEPXHSA, nNpu  3TOM
yOepXuBawLwasa nnaHka obpasyer ynop ANS YCTAHOBOYHOW NAACTUHBI
NpenoXpaHUTENbHOrO  YCTPOUCTBA. [IPYXWHHBIN  3NIEMEHT, KOTOPbIN
npeanovYTUTENbHO  NpeaBapuUTENbHO  HANpsaraetr  npeaoxXpaHuTenbHoe
YCTPOMCTBO B 3aMOPHOM MOJIOXXEHUN WAN MNOJSIOXKEHUUN BbICBOOOXAEHMUA,
yNupaeTca O4HUM KOHLOM B HapYyXHYK CTOPOHY YAEPXWBAKLLEN MNAAHKMU,
obpaweHHYl0 B HanpaBile€HMU OT YCTAaHOBOYHOW NAACTUHLI, @ APYrUM
KOHLOM YMNWPAEeTCs B KOHEL PYKOATKWU, O6paweHHbIn K yaepXuatowen
nnaHke. DTO O3Ha4yaeT, UYTO MNPYXWHHbIA 3NEMEHT, HanpuMmep, Npy>XWHa
COKaTUa  WAM  NPYXWHA pacTaXeHusa, cBob60AHO [OCTYNEH CHapyXwu
yaepxusawLwien naaHkn. MNMpyXUHHbIR 31eMeHT MoXeT ObiTb 3awuuieH oT

3arpsa3HeHuna 371aCTUYHON CKMMAEMOW WU pacTArMBaeMon BTYJIKOW.
TpaHCNOPTUPOBOYHBLIN KPKOK MOXET WMMEeTb CKBO3HOE OTBEepCTue B

obnactm  yrnoBom cekuuu, KOTOpoe obpasyer HanpasaswLWwylo,

NpeanoYTUTENbHO JIMHEWHYK HaMNpaBAsWY ANsS 3anopHOM 4yacTu, B
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YACTHOCTW, 3aNOpPHOro CTEPXHA. 3TO O3HayaeT, 4YTO 3anopHas 4acTb
NpOXoAUT OT YCTAaHOBOYHOW MJAACTUHbI B CKBO3HOE OTBEepCTue B
TPAHCNOPTUPOBOYHOM KpKe B 06nactm yrnoBom CeKuuMMu, MOXEeT
NpoOXoAUTb 4Yepe3 CKBO3HOE OTBepCcTMe U  BbIXOAUTb U3 CKBO3HOIO
0TBEPCTUA TakuM 06pa3oM, UTO OHA NPOXOAUT U3 CTBOJIA KpoKa n obpasyeTt
KpenexHbld BbICTyn. ECAn 3anopHbIA CTEpXEeHb PpacrnosioXdXeH BHYTPHU
CKBO3HOro OTBEpPCTUA, OH 3aHUMaAEeT noJIoXeHMe BbICBOOOXAEHUA, B
KOTOPOM TPaHCMOPTUPOBOYHBLIN KPKOK MOXET OblTb BbICBOOOXAEH OT rpysa
WINn COEAMHEH C Trpy30M; €CAu Xe 3anopHblA CTEPXEHb BbLIXOAUT U3
CKBO3HOro OTBEepCTUA B KOHUe, obpalweHHOM B HanpasBA€HUU OT
yAepXnBawLen nNaaHkM, OH 3aHUMAET 3anopHOe NoJI0XKEHNE, B KOTOPOM OH

(bukKcupyeT TpaHCNOPTUPOBOUYHbIA KPIOK B OTBEPCTUMN.

Ana nepemeweHna M3  3aMOpHOro nMOJIOXKEHUSA B MONOXEHUE
BbICBOOOXAEHMA 3anOpHAs 4acCTb MOXET COAepXaTb PYKOATKY, C MOMOLLbIO
KOTOPON OHa MOXET ObITb nepeMelieHa BPY4UHYK MPOTUB AENCTBUA CUIbI
ynpyroro 3neMeHTa WAN MNpPYXWHbl A0 TakKOW CTeneHu, 4To CBO6OAHbLIN
KOHEeL 3anopHOro CTEPXHSA, OTAANEHHOr0 OT YCTAHOBOYHOW MNJIACTUHBI,
NIEXUT BHYTPU CKBO3HOIO OTBEPCTUSA TPAHCNOPTUPOBOUYHOIO Kproka. B aTom
NOJIOXEHUN  BbICBOOOXAEHUS  3anOpHbIA  CTEpXeHb  MoXeT  ObITb
3apuKCcnpoBaH, HanpuMmep, NOCpPeACTBOM 3anuparLlero MexaHusma Takum
obpa3oM, 4TO 3anopHbli CTepXeHb C obecneyeHnem npenmyuecTsa
3aWMWEeH OT MOBpPEeXAEeHWsA, HanpuMep, B YCTPONCTBE AN XpaHEHUSA
TPAHCNOPTMPOBOYHOINO KpKKa WANW BO BpPeMA TPaHCNOPTUPOBKUM B
MEeCTOMNONIOXEHUE, A€ OH AOJXKEH OblTb MCNO/b30BaH. DTOT 3anuparoLunin
MEXaHU3M MOXeT OblTb aKTUBWMPOBAH, HanpuMmep, BpaleHWEeM 3anopHOWM
YyacTu BOKPYr ee TnpoAOJ/IbHOW OCUM C UCNOJIb30BAHWEM PYKOATKMW.
3anuMparwmnin MexaHM3M Takxe MoXeT 6biTb BbINOJIHEH TaKUM 06pa3oM, UTo

PYKOSITKA WAW ApYyroe CpPeACTBO TakKXe MOryT ObiTb MCNONb30BaHbl ANS
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(bmnkcaummn 3anopHOIt YacTu B 3anNOPHOM MOJIOXEHUUN, TaK YTO OHA HE MOXET

HenpeaHaMEPEHHO BEPHYTLCS B MNOM0OXEHUE BbICBOOOXAEHUS.

Ona ynpoweHnsa BbINOJIHEHMSA CKBO3HOro oTBepctna B obnactm
YrnoBOW CEeKUMM KPKOK MOXET coaepxXaTb BbICTYN, KOTOpbin B obnactu
obpa3oBaHUsA CKBO3HOMo0 OTBEPCTUA MPOXOAUT U3 HAPY>XHOW MOBEPXHOCTU
Kptoka Hanozobue cnyxoBoro OKHa. BbICTyn MMeeT NAOCKYH MOBEPXHOCTD,
obpaweHHy K yaepXuBawwen naaHke, KoTopas Mo CywecTBy
napannenbHa YyAepXuBawwWen naaHke. 3TO YNpowaeT CBepieHune
CKBO3HOro OTBEPCTUSA, MNOCKOJIbKY CBEPSIO MOXET ObiTb pa3MeLlLeHo Ha

NJIOCKOW NOBEPXHOCTMU.

BbiCTyn MOXeT ObiTb OTAENbHOW 4acCTblo, KOTOpas COeAMHEHa C
KPIOKOM  NpeanovTuTenbHO  (UKCUPOBAHHBIM  CNOCOO6OM  wMAnm  MeHee
npeanoYTUTENbHO cnocobom, obecneunBaoWnM BO3MOXHOCTb
oTcoegnHeHusa. BbicTyn MoxeT 6biTb 06pa3oBaH BMeCTe C KPHOKOM Kak
eANHOe uenoe C TeM Xe 3HayeHueM, KoTopoe yxe 6bino 06bACHEHO ANns
Kptoka. BbicTyn ¢ obecneuyeHueMm npeuMmywectsa MNpoXoaAuUT MO AJIMHE
CKBO3HOIM0 OTBEpPCTUSA, TaK UTO 3anopHbIN CTEepXeHb HanpaBaseTca B
CKBO3HOM OTBEpPCTMM Ha 60ablYIO ANUHY W, TakuM 06pa3oM, 3aliuweH oT

noBpexaneHusa Ha 6onblUen AgNnNHE.

BbICTYn MOXEeT MMeTb NOBEPXHOCTb, OOpaLWEHHYI0 K yaepXuBatowen
nnaHke, ¢opMa wn pa3Mepbl KOTOPOM MO3BOAAKT NpPenoTBpaTUTL
HenpegHaMepeHHoe npueeneHune B  AeNcTeBue PYKOSATKMU. Mo
HenpeagHaMepeHHbIM NpuBeAEHNEM B AEeNCTBME NMOHUMAETCH, B YACTHOCTH,
HenpegHaMepeHHoe BbICBOOOXAEHME 3anopHOW 4YacTu, BbiI3BAHHOE CUJI0M,
AENCTBYOWEN Ha CTOPOHY PYKOATKM, OOpalleHHYK B HanpasieHuu OT

yOEPXNBAKLWEN NIAaHKN.
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BbICTyn MOXeT copepaTb MJOCKYK MOBEPXHOCTb, OPUEHTUPOBAHHYIO
Nno CywWecCcTBY napanfenbHO UEHTPaabHOW NPOAOABHON OCU PbIYAXHOIO
ydyacTka M obpalleHHY B HarnpasjeHUW OT PblYaxXHOro yyactka. BbicTyn
MOXET coAepXaTb YAJMHEHUE, BbICTynawwee B BEpPXHEM Hanpas/ieHUU
npeanovYTUTENbHO NOA YrlIOM U3 MJIOCKOW NMOBEPXHOCTUM M BbINOJIHEHHOE C
BO3MOXHOCTbIO YBEIMYEHUSA CTOPOHbI BbICTyna, 06palleHHON K PYKOATKe, C
BbIMOJIHEHHbIM B HEW OTBEepCTUEeM. BbiCTynawuwas noBepXHOCTb BbICTYNa,
obpalleHHOro K PpyKoATKe, N0 MEeHbWeWn Mepe paBHa naowaau
BbICTYNAKWeENn MNOBEPXHOCTN PYKOATKM, Ob6paweHHOWn K  BbICTyny.
YKa3zaHHasa BbICTynawwasa noBEepPXHOCTb BbICTyNa 3aKpbiBAE€T BbICTYNAKOLWY O
NOBEPXHOCTb PYKOATKM MO MEHbLUEN Mepe Mno CyWweCcTBY NpeanoyYTUTENbHO

NONTHOCTbIO.

3anopHasa 4yacTb TaKXe MOXET UCNOJSb30BaTbCA AN BO3AEUCTBUA HA
3anOpHbIN 3N1EMEHT, ONUCAHHbIN BbilLe, AN NOBOPOTa 3anMopHOro 3/eMeHTa
B 3anopHoe nosoxeHue. B 3TOM cnyyae 3anopHbi 371€MEeHT YNpyro
npegHanpsi>XeH B NOMOXEHUM NOKOS U MOXET ObiTb NepeMeLll,eH B 3anopHoe
NOJSIOXKEHME NpPOTUB  AENCTBUS  CuUAbl  YNPYroro npeaHanpsaxeHus
NOCpencTBOM TENEeCKONMUYECKOro 3amnopHOro CTEPXHSA M NpeanouYTUTENbHO
yAepXaH B 3anopHOM MNOAOXEeHWU. 3anopHas 4acTb MOXeT ©ObITb
npegHanpsi>xeHa B BbIABMHYTOM MOJMIOXKEHUWN, KAK OMUCAHO Bblle, TaKuUM
0bpa3oM, 4TO TPAHCNOPTUPOBOUHLIN KPKOK ABaxAabl (QUKCUPYeETCaS B
oTBepctun. Ecnm  3anopHasa 4acTb nNepeMeweHa B  MOJIOXKeHue
BbICBOOOXAEHMA U NPeanoyTUTeNbHO 3aduKCMpoBaHa B  MOJIOXKEHUN
BbICBOOOXAEHNSA, 3anoOpHbIA 3NEeMEeHT YNpyro nepeMelaeTca Hasag B
NoOSIOXEeHUe BbICBOBOXAEHNA TakuM 06pa3oM, UYTO TPAHCMOPTUMPOBOYHLIN
KPIOK CHOBA MOXET ObITb M3BAEeYeH n3 oTBepcTusa. Het Heob6xoamMmocTn B
N3BNEYEHNN TPaAHCMOPTUPOBOYHOINO KpKOKa U3 OTBEPCTUA NOA HarpysKowm
BpYy4YHYto. ECcnmn 3anopHasa yacTtb 3auKCMpoBaHa B 3anNOPHOM MOSOXEHUMU,

ynpyras cuna cbpoca 3anopHOro 3NEMEHTa TaKXe MOXET MEPEMECTUTb
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HasaZ 3anopHblIA CTepXeHb B 3aMNOpHOE MON0XEeHuWe nocae Toro, Kak
3anopHbIn 3neMeHT 6yaeT BbICBOOOXAEH. B 3TOM cnyyae 3anopHbIn

CTepXeHb (PUKCUPYETCH 3aNOPHbIM 3/IEMEHTOM B 3aMOPHOM MONOXEHUN.

Ecnun rpy3 HaxoguTCA noh HaTAXEHMEeM Ha TPaHCNOPTUPOBOYHOM
KPIOKe, TPaHCMOPTUPOBOYHbLIN KPKOK CaMobnoKupyeTca B OTBEPCTMM, T.e.
YNOMSAHYTbI€ BblWE MNpeAOXpaHUTEeNbHbie YCTPOMCTBA B  OCHOBHOM
NPenATCTBYOT TOMY, YTOObI TPAHCNOPTUPOBOYHBLIN KPKOK OblN N3BNEYEH U3
OTBEPCTUA rpy3a nepen nogbeMOM rpy3a M BO BpeMsa Hero. PasymeeTtcs,
OHU TaKXe (PUKCUPYIOT TPaHCNOPTUPOBOYHbLIA KPIOK BO BpeMsa noabeMa
rpysa, HO B 3TOM C/ly4dyae TPaHCNOPTUPOBOYHbLIM KPIOK COOTBETCTBEHHO
bukcupyetca cam no cebe 3agHen 4acTbl CTBOMA KPKOKa, 3auensieHHON 3a
Kpanh OTBEepCTUA, a TaKXe 3a CYET TOro, YTO TPaHCNOPTUPOBOUHLIN KPHOK

3aUKCUPOBAH Ha MECTe OTBEPCTMEM rpy3a.

pyron acnekT HacToAWero M3obpeTreHns OTHOCUTCA K MNOABEMHOWN
cucremMe ang nogbeMa U nepeMmeweHus rpysa. llogbeMHas cucrema
COOEPXUT OAUH UAN NO MEHbLUEeNn Mepe ABa TPAaHCNOPTUPOBOUHLIX KpHOKa,
copepXawmx pbl4aXKHbIM Y4Y4aCTOK W CTBOJI KpHOKA, U Trpy30noAbEeMHbIN
MEXAaHU3M, KOTOPbIl CO€AMHEH WANW MOXeT ©OblTb CcoeauHeH ¢
TPAaHCNOPTUPOBOYHLIMK KPOKaMu. MNpeanovyTuTenbHO, KOrga UCnonab3yTcs
NoO MEHbLIEN Mepe ABa TPAHCMNOPTUPOBOYHLIX KPKOKA, TPAHCNOPTUPOBOUYHbIE

KPIOKU UMEKT UAEHTUUYHYIO KOHDUIYypayuio.

TpaHCNOPTUPOBOYHLIN KpPOK (KPWOKKW), B 4YACTHOCTU, MOryT ObiTb
TPAaHCMOPTUPOBOYHLIMMU KPKOKaMKU, pPacCMOTPEHHbIMU Bblwe. Kaxabli wn3
TPAaHCMOPTUPOBOYHBLIX KPHOKOB MPeAnoYTUTENbHO COeAMHEH C TPOCOM Wn
Lenbd B PbIYAXHOM y4yacTKe. TpoCbl WAM LEenu pacnofioXeHbl B KOHLUE,

obpalleHHOM B HanpaBAeHUW OT TPAHCMNOPTUPOBOYHOrO KpHOKA TakuMm
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o6pa30M, YTO OHWU MOTIYyT 6bITb CO€ANHEHbI C COEANHUTENbHLIM 31IEMEHTOM

NN 3axBaTHbIM YCTPOMWCTBOM rpy30N0A4BLEMHOIO0 MEXaHMU3Ma.

Kaxablil M3 TPAHCMOPTUPOBOUYHbLIX KPIOKOB MOXET MPOXOAUTb 4yepe3
OTBEpPCTME Ipy3a CTBOJIOM KpHOKa U (PMKCMPOBATLCS B OTBEPCTUUN 3aXKaTUEM,
KaK TOJIbKO TIpy30MNOABLEMHbLIN MeXaHW3M MNpUIOXUT TATOBYK CUAY K
TPAHCNOPTUPOBOYHbLIM KploKaMm, noaAHUMas rpys. Kaxabii n3
TPAHCMOPTUPOBOYUYHbIX KPHOKOB MOXET COAEpXaTb 3aMOPHbIN 31EMEHT U/ nnu
npeaoXpaHuUTeNbHOEe YCTPOWCTBO, KOTOpPble AOMNOJHUTENBHO (MUKCUPYIOT
TPAHCMNOPTUPOBOYHbLIN KPOK B OTBEPCTUM. 3anopHbIA 3JEMEHT Wun
npefoxXpaHuTeNnbHOe  YCTPOMCTBO  MNPEeANnOYTUTENIbHO  OTHOCATCS K

npeaoxXpaHUTenbHbIM YCTpOﬁCTBaM, ONMCaHHbIM BblLUE.

MNoabeMHas cuctema MOXET copepxaTtb TOJIbKO O4WH
TPaHCNOPTUPOBOUHbLIN KPIOK, KOTOPbIN 3aUennseTca 3a OTBEPCTUE B rpyse.
B cnyyae 60nblWKNX, HaAnpuMmep, MNAOCKUX WAW MNOJIbIX KOMMOHEHTOB,
obecneuymBaeTcs NPeuMMyLEecTBO, €C/N NOAbEMHAS CUCTEMA COAEPXMUT no
MEHbLUEW Mepe TpU, YeTbipe Uamn 6onee TPaHCNOPTUPOBOUHLIX KPOKOB AN
npeaoTBpaleHnss OMNpOKUAbIBAHMA W/UAN  BpalleHUs Trpy3a BO BpeMs

onyckKaHuna, noabeMa U TpaHCNOPTUPOBKMN.

JONONHUTENbHbIA acCneKkT HacToAwero u3obpeTeHnsa OTHOCUTCA K
cnocobamM noabeMa M NepeMeLLeHns rpysa, HanpuMmep, UMEKLWEro noayto
KOHCTPYKUMIO nnan Tpybuatyo ¢GopMy, coaepiKaliero no MeHbluen mepe
OAHO Kpyrnoe OTBEepCTMe B BEpXHEW MOBEPXHOCTU KOHCTPYKUUKN, C
NCNONb30BaHNEM OAHOIM0 MAN HECKOJNIbKUX TPAHCNOPTUPOBOUYHbLIX KPIOKOB, B
YACTHOCTW, TPaAHCMOPTUPOBOYHBLIX KPKOKOB, PACCMOTPEHHbIX BblWe, AU C

NCNONb30BAaHMEM NOABEMHOMN CUCTEMBbI, KaK NMOKa3aHO Ha 4YepTeXe Bbllle.
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TpaHCNOPTUPOBOYHbI KPIOK COLAEPXUT CTBON KpPHOKa WU PblYaXHbIN
y4acToK. OTBepcTMeM B rpyse SIBNAETCS NpeanoYTUTENIbHO
NPpMGAU3UTENBHO KpPYrj0€ CKBO3HOE OTBEPCTUE, KOTOpPOE TaKXe MOXET

6bITb BbINOJIHEHO B rpy3e No3AHEE.

Ona noparotoBKM K NOABEMY CTBOJI TPAHCMNOPTUPOBOYHOrO KprOKa
MOXeT O6bITb 4YaCTMYHO BCTaB/IEH 4epe3 OTBepCTue Bpy4dHyH. Moxer
BO3HUKHYTb HEO06X0AMMOCTb BpPYYHYIO NepeMecTuTb WAN MNpPOTONIKHYTb
3anoOpHYK 4YacTb W/MAKM 3aNOPHbIN 3NEMEHT, KOTOpble COE€AUHEHbI CO
CTBOJIOM KPIOKA LWAPHUPHbLIM COEAMHEHMEM U YNPYro npeaHanpsXeHbl B
3anoOpHOM MOJIOXKEHUN, B NONOXEHWe BbICBOOOXAEHUS, B KOTOPOM
3anopHbIN 3JIEMEHT He BbICTYNaeT Ha CTBOJIE KpHKa, TaK 4YTO 3anopHas
4yacTb W/WAN 3anNOpHbLIA 3NEMEHT MOryT O6biTb BCTaBJieHbl B OTBEpPCTUE
BMecCTe CO CTBOJIOM KpHOKa Ha NepBOM 3Tane v nojaHbl yepes oTBepcTue.
Ha BTOpOM 3Tane TPaHCNOPTUPOBOYHbLIA KPIOK HArpy»XakwT TAroBonW CUIOMN,
BEKTOPp KOTOpPOW OpPMEHTUPOBAH NO CywecTBy B  HamnpaB/ieHUH,
NPOTMBOMONOXHOM HanpaBlEHUIO BCTAaBKWU TPAHCMOPTUPOBOYHOIO KplKa B
OTBEpPCTME, TaK 4YTO CTBON  KpKlOKa 3axuMaetrca B  OTBepCTuw,

npeanoyTnTesIbHO OBAaJIbHOM NN KPYIJIOM OTBEPCTUMN.

Kaxablii K13 acnekToB, pacCMOTPEHHbIX Bblle, MOXET ObITb
MCNONb30BaH HE3aBUCMMO OT APYrMX acneKkToB, WKW, KaK MNOoKa3aHo B

npuMepax peanusaumun, B COMETAHUU C APYTUMU aCNEKTaMM.

Huxe HacTosawee wnsobpetreHne paccMoTpeHo 6onee nogpobHO co
CCbIIKON COMPOBOAMUTENbHbIE yepTexu. Ha uyepTtexax nokasaHbl nNpuMepsl
peanu3aunm  TPAHCNOPTUPOBOYHOIO  KpKKa, HUKOMM o6pa3oM  He
orpaHuymBas 06bEM OXpaHbl HACTOSALLEr0O M306peTeEHMSA 3TUMU NPUMEpPaAMMU

peanu3auuu.
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Ha yepTtexax nogpobHo:

Ha OWUI. 1: nokasaH Bua COOKY TPaHCNOPTUPOBOYHOINO KprKa C

npeaoXpaHUTENIbHbIM YCTPONCTBOM;

Ha OWUI. 2: nokasaH BWA4 B NEepCneKTuBe TPaHCNOPTUPOBOUHOIO

Kptoka no ®UIl. 1 6e3 npeaoxpaHUTENbHOro YCTPOUCTBA;

Ha OUI. 3: nokasaH BUA CBEPXY TPAHCMOPTUPOBOYHOIrO KpKOKa Mo
our. 2;

Ha ®UI. 4: nokasaHbl BuAbl CO6OKY ¥ Bug B paspe3e BAOJb

LEeHTPaNbHOMW NPOAOJABLHON OCU TPAHCMOPTMPOBOYHOIO Kpoka no ®Ur. 2;

Ha OWUI. 5: nokazaH TPaHCNOPTUPOBOYHLIA KPIOK C 3anOpHbIM

271EMEHTOM, npeaHanpsaXeHHbIM B 3alNOPHOM NMONOXEHUN,

Ha OUI. 6: nokazaH TPaHCNOPTUPOBOYHLIM KPIOK C 3anoOpHbIM
3/1€MEHTOM, KOTOPbIA NpUBEAEH B 3aN0OpPHOE MOJIOXEHUE U YAEPXUBAETCA B

HEM NOCPEeaCcTBOM NPeAOXPaHUTENBHOIO YCTPOICTBA;

Ha OUI. 7: nokasaHbl YepTexu MNOAbEMHOW CUCTEMbl C ABYMSA WM

TpeMSA TPAHCMOPTUPOBOYHbLIMU KPHOKaMU;
Ha OUI. 8: nokasaHbl 4yepTexu, npepcraBagawuiMe 3Tanbl cnocoba

3axBaTa U noabeMa rpy3 ¢ UCNoJib30BAaHUEM TPAHCMNOPTUPOBOYHOIO KPHOKA;

n
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Ha ®UI. 9a, 9b nokazaH TPaHCNOPTUPOBOYUHLIN KPKK C APYrUM
3aMoOpHbIM 3JIEMEHTOM B TMOJIOXXKEHUM BbICBOOOXAEHMA UM 3aMOPHOM

NMOJIOXEHUN;

Ha O®WUI. 10a, 10b, 10c nokasaH TPaHCMNOPTUPOBOYHbLIA KPIOK C

npefoXpaHUTENIbHbIM YCTPONCTBOM, COAEPXKALLUM KPblJibSt U BbICTY.

Ha ®UI'. 1 nokasaH TPaHCMNOPTUPOBOYHBLIA KPKOK 1, KOTOPbIM MOXET
6bITb  noaHAT rpy3 101, Hanpwumep 23aeMeHT nojsa nanaTtku Ans

MEPONPUATUN.

TpaHCNOPTUPOBOUHbLIA KpPOK 1 COAEPXWUT pblY4aXHbIA y4yacTok 2,
CTBOMI 3 KpHOKa W YAEpPXWUBAKLWY MJaHKy 6, COEAUHEHHYK C
npefoXpaHUTEeNbHbIM YCTPOWCTBOM 7, KOTOpas MOXET (puUKCUpoBaTb
TPaHCNOPTUPOBOYUHbINA KPIOK 1 B 3aUenIEHUN C YaCTUUYHbLIM MPOX0A0M Yepes

otBepctue 102 B rpy3e 101 n B yKazaHHOM OTBEPCTUMN.

PbluaXXHbI y4acToK 2 nmeeT CBO6OAHLIN KOHEL 2a U COeAUHUTENbHOE
oTBepcTne 4, AENCTBYKLWEe B KayeCTBe COEAMHWUTENbHOrO 3JIEMEHTA,
pAAOM CO CBOBOAHBIM KOHLUOM 2a B fajibHEW 4acTu CTBOJA 3 Kploka. Paaom
CO CTBOJIOM 3 KpKKa pacnofsioXxeHa yrnosas cekuusa 14, coeguHsawowas
CTBOJ1 KpPHOKA W pblYaXHblIM y4yacToK 2. YraoBas CeKuus COrHyTa TaKuM

06pa3oM, UTO PbIYAXHbIN Y4aCTOK 2 U CTBOJA 3 KploKa pacnosioXeHbl noj

yrnom Apyr K Apyry.

PbluaxHbIh  y4yacTok 2 uMeeT obnactb 15 3auenneHus,
pPacnoJylIoXXEHHYI0 paaoM C YrnoBOW cekuuen 14, nmewwyro no CywecTtsy u
Ty Xe camyl (popMy NOMNEpeyHOro CeyeHus, UYTo U yrnoeas cekuunsa 14 wu
CTBON 3 KpKOKa, ANA 3auenneHua 3a oreepctue 102 rpysa 101 B HEKOTOPbIX

CUTyauundax, Kak paCCMOTPEHO HUXKeE.
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B HacToAweM npuMmepe peanusauun obnacte 15 3auenneHus,
yrnopas cekuusa 14 v ctBON 3 KpHOKa MMEKT Npuban3nTenbHO Kpyrinoe
nonepeyHoe ceyeHue, KOTOpPOe WMEeT HEMHOro YynaoweHHble 60KOBble
NOBEPXHOCTM 16. [lNpeanoyTuTenbHO NOMNepeyHoe CEeYEeHUe KprKa uUMeeT
Takyo (OopMy, KOTOpas No CylwecCTBY He WMMEeeT KPOMOK, TaK 4YTO KpHK
MOXeT cB0Ob60AHO BpawaTbca B oTBepcTumn 102 Bokpyr ocu 105 oTBepcTus,
npoxoadalwen ueHTpaabHO 4yepe3 oTeepctne 102 wn nepneHAuKYyNsapHO
nMewwen mnmewwyr ¢GopMmy naactuHel GOpMYy 4YacTu rpys3a, B KOTOpPOWM
BbIMNONIHEHO oTBepcTue 102. Mo cywecTBy, BbipaxeHue "He nMmeetr KpoMok"
O3Ha4yaeT, 4YTO Ha Kpaax (OopMbl yKa3zaHHOro ceyeHus obpazoBaH TONbKO
Tynou yron, Hanpumep, 6onbwe yem 100° n, B yacTtHOCTU, Bonblie yeMm
150°. C TakmMm KpassMuM pUCK 3aefaHus 3a BbICTynbl, 06pa3oBaHHbie Ha
KPpOMKe OTBEpCTUA, HABNAETCA HU3KUM. TakuMm o6pa3oM, B npumepe
peanusaunn, nokKazaHHOM Ha OUI. 1, Kaxagaa U3  YMIOLWEHHbIX
NnoOBepXHOCTEn 16 C nNpubAM3NTeNbHO KPYrAbiIMU MOBEPXHOCTAMU B
nonepeyHomMm cedyeHunn, obpasyetr KpoMKM 17, KOTOpble 3aMbiKalT TaKoMu

TYNOW yrosa, npn KOTOPOM HET HUKAKON ONACHOCTM 3aeAaHMuA.

CrBon 3 Kkpioka obpa3oBaH K13 3auennamwuien cekuumn 3a w
cBo6oaHOro koHua 3b, AanbHero OTHOCUTENbLHO YIr/1I0BOW CEKLUU, KOTOPbIN

nMmeeT Tyny ¢opMy, HanpuMmep B BUAE LLAPOBOro CErMeHTa.

B AaHHOM npuMmepe peanusaumum TPaHCNOPTUPOBOYHLIA KpOK 1
obpasoBaH KakK eaunHoe Lenoe Uaun BbIMNOJIHEH U3 UeEefIbHOW 3aroTOBKU. DTO
O3HayaeT, Hanpumep, 4YTO TPAHCNOPTUPOBOYHLIA KpPKOK 1 Bblpe3aH u3
NIMCTOBOr0 MaTepuasa, M3roTOBAEHHOr0 B Mpouecce NuTbd, WU3roToBJIEH

npeccoBaHMEM M3 NMOpoLKa WaKn BbiIKOBaH U3 nonydabpukara.
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MpeaoxpaHuTenbHOe  YCTPONCTBO 7  COAEPXUT  YCTAHOBOYHYIO
nAacTMHY 7a W 3anopHYK 4acCTb, KOTOpas B HacTosAwem npuMepe
peanusaunn obpasoBaHa U3 NOAOro umavHapa 7b n 3anopHoOro crepxHsa 7c¢
COo cBO6OAHBLIM KOHUOM 7d. 3anopHas 4acTb AOMOJIHUTENBbHO COAEPXMUT
PYKOATKY 9, KOTOpas cCcoeguHeHa C 3arnopHbIM CTepxHeM 7cC. [llonbin
umnuHpop 7b wnMeeT BHYTPEHHIOW pe3bby, a 3aAHAa 4acTb 3anopHOro
CTEPXHA 7C MMEET HapyXHyK pe3bdby, KOTOopble B3auMOAENCTBYIOT APYr C
apyrom. C OAHOM CTOPOHbI, AUCKOBWUAHAA pPYKOATKa 9 npukpenseHa K
3anopHON 4aCTW KOHTpramkom 7e, a C APYroMm CTOPOHbI, MNOJIOXKEHMUE
3aMOpHOro CTepXHA 7C B OTHOWEHWUM K MoaAoMy uunumHapy 7b moxet
perynmpoBaTbCa. DTO MO3BOASAET perysnmpoBaTb AJIMHY 3aNOPHOW 4acTu u
aganTupoBaTb ee K pa3mepy oTtBepctna 102 rpy3a 101, KOTOpbIN

Heo6XoANMO NOAHSATL TPAHCNOPTUPOBOUYHbLIM KPHOKOM 1.

Monbin umnnHap 7b ycraHoBneH € BO3MOXHOCTbIO CABUra B CKBO3HOM
oTBepctun 10 ypepxusawwen nnaHkn 6. B ckBo3HoOM otBepctunm 10
yCTaHOB/IeHa nMpyXuHa cxaTtma (He nokasaHa), KOoTopas YynupaeTca B
YCTAHOBOYHYIO NAACTMHY 7@ U NpUKNaAbiBaeT CUMAY K 3anOpHOU 4yactm 7b,
7¢, 7€, TeM CaMblM OTXMMas 3anoOpHYK 4YacTb B HanpaBA€HUM OT

yOEPXNBAKOLWEN NNaHKu 6.

3anopHbIN CTEepXeHb 7C YCTaHOBAEH C BO3MOXHOCTbK CABUra B
CKBO3HOM OTBEpCTUM 8, KOTOpOe NpOXoAWUT 4yepe3 YraoBYHK cekuutio 14 u
3aKaHUMBAETCA Ha CTOPOHe CTBONA 3 KpKKa, AajJibHEW OTHOCUTENbHO
yaepxueawLwien naaHkn 6, Takum o06pa3oMm, 4UYTO 3anoOpHbIN CTEpPXEeHb
BbICTyNnaeT CBOUM CBOOOAHBLIM KOHUOM 7d n3 CTBOMIA 3 KpPKOKa B 3anOpHOM

noaoxeHun (OUl. 1).
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CkBo3Hble oTBepctua 8, 10 BbIpOBHEHbI Apyr C ApyroM, T.e.
ueHTpanbHaa ocb A10 oTBepctua 10 coBnagaeT C UEHTpPanbHOW OCbio A8

oTBepcTna 8.

B HacTosweM npuMepe peanusauumum pykKosTKa 9 Takxke CAyXuT
orpaHuyunTENEM ANS OrpaHUYEHUS NepeMeLLeHns 3anopHbixX Yyacten 7b, 7c,

7e Mexay 3anopHbIM MOJIOXXEHUEM U NOJIOXKEHNEM BbICBOOOXAEHUSA.

B 3anopHOM NONOXEHWM 3anopHbIA CTEPXEHb 7C MPOXOAUT CBOUM
CBO6OAHBLIM KOHUOM 7d B CTBON 3 KpIOKa, a pyKoAaTka 9 ynupaeTca B
pblYaXHbIN y4yacTok 2 B obnactm 15 3auenneHua. B nonoxeHuu
BbICBO6OXAEHNA CBOHOAHbLIN KOHel, 7d 3anopHOro CTepXHs 7C NOAHOCTbIO
BTAHYT B CKBO3HO€ OTBepcTue 8 TpaHCNOpPTUPOBOYHOrOo Kproka 1, a
pYKOSiITKa 9 ynupaeTcs B YAEpXUBAWOWY naaHky 6. TakuMm o6pasom,
3anopHas 4acTb MOXET COOTBETCTBYWWMUM 06pa3oM BbiABUrATLCA U

BTArMBATbCA OTHOCUTENIbHO CKBO3HOI0 OTBEPCTUA 10.

B 3TOM nonoxeHnun BbICBOOOXKAEHUA 3aMOpPHbIN CTEpXEeHb npwu
HeobxoanMoCcTn MoXeT ObiTb 3aKpenneH nocpeacTBOM 3anupatouero
MexaHu3Ma (He nokasaH) TakuMm 06pa3oM, UYTO 3anoOpHbIN CTEPXEHb C
obecneyeHneM npeunMyLw,ecTBa 3alMWEH OT NOBPEXAEHUS, HanpuMmep, BO
BpeMSA XpPaHEHUSA WAN TPAHCNOPTUPOBKU TPAHCMOPTUPOBOYHOIO KplOKa B
MeCTOMNONOXEHNEe, rAe npeanonaraerca ero  WUCnoab3oBaTtb. IJTOT
3anuparwmin MexaHm3M MOXeET ObiTb aKTUBMPOBAH, Hanpumep, BpaLleHNneM
3anopHON 4acTu BOKPYr €e npoAOJIbHOW OCU, WUCMONb3yS PYKOATKY 9.
3anuMparwmnin MexXaHM3M Takxe MoXeT 6biTb BbINOJIHEH TaKUM 06pa3oM, UTo
PYKOATKA 9 Mnam apyroe cCpeacTBO TaKXe MOXET OblTb MCnonb3oBaHa AN
dukcaumm 3anopHON YacTu B 3aNOPHOM MOJIOXEHUU, 4YTOOblI OHA HEe MOorna

HenpeagHaMepeHHO BEPHYTLCA B MOJIOXKEHUE BbICBOOOXAEHNS.
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YCTaHOBOYHAsa niaacTuHa 7a MOXET NMETb CKBO3HOE OTBEPCTUE, yepes
KOTOpOEe 3arnopHas 4acCTb NMPOXOAMUT Ha3az yepe3 YCTAHOBOYHYI MNAACTUHY
7a B NONOXeHMU BbiCBOOOXAEeHUA. TakuMm o06pa3oM, 3TO CKBO3HOE
oTBepcTne obpasyeT AONOJHUTENIbHYIO JIMHENHYIO HaNpaBASAOWYyw ANS
3anopHon 4actn. B HacTosdweM npuMepe peanusaumum YCTaHOBOYHasd
nnactTmHa 7a BbiNosHEHA 6e3 CKBO3HOro oTBepctusa. B kaudecTtsBe
aNbTEpPHATUBbLI PYKOATKE 9, YCTAHOBOYHAA MJiaCcTMHA MOXET NnpencraBidaTb
cobon orpaHuunTenb ANa 3anopHOM 4yactu, 4Tobbl OrpaHuyuBaTb ee

nepeMeleHne B noJioXKeHne BbICBOGOXAEHNS.

Yrnosasa cekumna 14 coeguHaet obnactb 15 3auenneHnsa co CTBOJIOM 3
KpoKa noa YyraoM, nNpu 3TOM YKa3aHHbIl yron B JAAHHOM npuMmepe
peanusaunmM MeHbwe 4yem 90°. B papyrmx BapuaHtax peanusaunm
TPAHCNOPTMPOBOYHOIrO0 KpKOKa Yroal MOXET COCTaBnATb NpuUbAN3UTENBHO
90° unm TouHO 90°. CoeguHuTenbHas NNHUA V NpPOXOAMUT Yepe3 TOUKy
cuenkun n BepwunHy SP yrnoson cekunn 14. TOUKON CLENKU ABNASETCA TOUKaA
COeAUHEeHNsa, C KOTOPOW, HanpuMmep, B3aMMOAEWCTBYET Irpy30NOAbEMHbIN
MexXaHn3M, 4Tobbl NOAHATbL TPAHCMOPTUPOBOYHLIA KpOK 1. B HactoaweM
npumepe peanusaunmu TOUKOM cuenku ABNAETCH LEeHTp 4A
COEeANHUTENBHOIO OTBEpPCTUA 4, Yepe3 KOTOpoe TPaHCMOPTUPOBOUYHbBIN KPIOK
1 MOXeT 6bITb CoeauHEH C rpy3onoabeMHbIM MexaHndmom 200. BepwwnHa
SP pacnono)xeHa Ha BHYTPEHHEeN NOBEPXHOCTU YrnoBOW cekuuun. JinHna HL
KpOKa nNpoxXoaAuT BAOJIb BHYTPEHHEN MNOBEPXHOCTUM CTBOMA 3 KploKa.
CoeauHutenbHaa nuHna V u nuHua HL Kproka nepecekalwTcs nojg yrsiom a,
KOTOpbI MeHblwe 4yem 90°, npegnoyTuTeNbHO MeHblwe 4yeM 85° u, B

YaCTHOCTN, MeHble YyeM 80° nnun MeHble Yyem 75°,
YeM MeHble yron 4, TeM CuibHee CTBOM 3 KpKKa 3auenneH 3a

nmewwy GopMy NAACTUHBLI YacTb rpy3a, B OTBEPCTUE KOTOPOW BCTaB/EH

TPAHCNOPTUPOBOYHbIN  KpOK 1, U TEM MeHblle HeobX0AUMOCTb
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pPaCroNOXEHNUS PbIYAXHOr0 Yy4yacTka 2 NEepneHAUKYNIIPHO K UMelLen

¢dopMy nmnacTuUHbI YacTu rpysa.

CTBON 3 KpKOKA MOXET MMEeTb YaCTU4YHYK 060/104KY WAM MOKpPbITUE
13, KoTOpoe, HanpuMmep, MWMEeT HEeCKONb3SAWYK MNOBEPXHOCTb W/MUnn
BbIMOJIHEHO M3  3AaCTUYHOrO0  MaTtepmana AN CMArYEHUs UM

npeaoTBpaLLEHNS MOBPEXAEHNUS KpAaeB OTBEPCTUMN.

Ha ®Ul'. 2 noka3aH BUA B NepCneKTuBe TPAHCNOPTUPOBOYHOIO KpoKa
1 no ®UI. 1 6e3 npefoxpaHUTenbHOro ycrponcrea 7. Ha ®Ul. 2 nokasaHo
CKBO3HOe oTBepcTtue 10 B NpuUEeMHOM rHesge 6a onga npeaoxXpaHuTenbHOro
YCTpONCTBa 7 N TOYKKN KpenneHna 11, B KOTOPbIX YCTAHOBOYHAA naacTuMHa
7a MOXeT 6biTb COeAMHEHA C TPAHCMOPTUPOBOYHBLIM KPOKOM 1, Hanpumep
NPpMBMHYEHA WM XECTKO NpUKpenseHa nocpeacTBOM COOTBETCTBYHOLWMNX
COeAUHUTENIbHbIX 3JIEMEHTOB, KOTOPbI€ He noka3aHbl. Kpome TOoro, Ha OUT.

2 NOKa3aHO CKBO3HOEe oTBepcTMe 8 ANA 3anopHOro CTepXHsa 7cC.

B paHHOM npuMmepe peanu3aumu pblyaXKHbIM y4acTOK 2 BbIMNOJIHEH B
BMAE MNOCKOW KOHCTPYKUMU, T.€. OH MMEET ABE MNNOCKUX BOKOBbLIX CTEHKMU
12, KoTOpble NpOXOAAT MO CYWeCTBY napannenbHo Apyr apyry. bokosbie
CTEHKM 12 Takxe MOryT MpoxXoAuTb NOA4 YrAOM ApYyr K APYry TaKuMm
obpasoM, uto ToawmHa H (OUl'. 3) u/mnu wuprHa B pblyaxHOro yyacrtka 2

U3MeHAeTCca BAOJIb AJINHbI L nnn 4actn ANNHBbI pPbl4aXXHOro y4yacTka.

PbluaXKHbIh y4aCTOK 2 MMEEeT NepByl WUpUHY Bl HenocpeacCTBEHHO
paaoM Cc ero obnactbto 15 3auenneHuss n BTOPYH WUPUHY B2 psaaom co
CBOGOAHBLIM KOHLOM 2a, KoTOopas npubnnsntenbHo BaBoe 60/blUe LWMPUHbLI
B1. B naHHOM npuMmepe peanmsauun nepexon OT nepson wWupuHbl Bl K
BTOpOM wWnpuHe B2 gaBngeTca CTyneH4yaTbiM, HO pacClUMpEHUE pPbIYaXXHOro

y4acCTKa 2 BAONb €ro AJINHbI TaKXe MOXET ObiTb HenpepbIBHbIM.
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YKaszaHHOe paclwmpeHne BbINOJIHEHO TakKUM CnocoboM, UYTO OHO
Hanpas/leHO B Ty Xe CTOpPOHY, 4TO W cTBON 3 Kproka. LeHTp
COeAUHNTENbHOro OTBepCcTMa 4 MOXeT ObiTb CMeweH OT UEeHTpajbHOMU
npoaosnbHON ocn MLA (OUI. 4a) OCTanbHOM YaCTU pblYAXHOro yyactka 2. B
HacToAWweM npumepe peanusaunu cMeleHune NpubAN3NTENBHO
COOTBETCTBYET pagunycy coeauHuntenbHoro oteepctua 4. [l0CKONbKY
CMeWeHne OTHOCUTENIbHO LEHTPaAbHOW NpoAOAbHON ocn MLA HanpasneHo
B CTOpPOHY, Ha KOTOpPOM pacnojioXXeH CTBOA 3 KplKa, yroa a Mmexay
coeanHuTenbHon nuHunen V un nuHnen HL Kprooka, OMUMCAHHOW Bblwe,
MeHblWe, yeM 6e3 CMeweHnsa, B pesysibTaTe Yero yrsioBoe OTK/IOHEHUE NN

3apHee 3auenneHne CTeona 3 Kploka aBnsieTcs 6onee BblpaXeHHbIM.

Ha ®WI. 3 noka3aH BuA CBEpXy TPAHCMOPTUPOBOYHOrO KproKa 1 no
OUl'. 2. TpaHCNOPTUPOBOYHbLIN KPKOK 1 COrnacHo JAaHHOMY npuMepy
peanu3aunm MMeeT No CywecTByY O4HOPOAHYI TOAWMHY H BOOAbL BCEW ero
ANuHbl L. 9T0 o3HauaeT, guameTtp D no cywecTBy Kpyrnoro nnn abConoTHO
KpYyrnoro crteosia 3 KplKa COOTBETCTBYET TOJILWMHE NAOCKOIO PbI4YaXHOro
y4yacTtka 2. TonwmHa H Takxke MOXET U3MEHATbLCA, HanpuMmep, MOXeT bbiTb
MeHbWwe B CBOHGOAHOM KOHLE 2a, YeM psaaoOM C COeAUHUTENbHOW ceKuunen
3c.

TpaHCNOPTMPOBOYHbLIN KPIOK 1 uMMeeT 3epKajibHYK KOHCTPYKLUUIO
OTHOCUTENIbHO LEeHTpanbHOW NpoAonabHON nnockoctn MLE (nnockoctb MLE
nepneHanKynspHa nJOCKOCTU yepTexa Ha OUI. 3). 3To o3HauyaeT, u4To
TPaHCMOPTUPOBOYHBLIN KPIOK 1 MOXET COCTOATb U3 ABYX JINTbIX MU OTAUTLIX
B ¢popMe yacTen, KOoTopble COeAMHEHbI BMECTe, HanpuMmep, CBapKou. I3TO
obecneuynBaeT BO3MOXHOCTb 0O6pa3oBaHUA CKBO3HbIX oTBepctun 8 u 10 B
COOTBETCTBYHOLLMX MOJSIOBMHAX, TakKMM 06pa3oM ycCTpaHAasd HeobXoauMOCTb

nocneaywuwen o6paboTkm TpaHCNOPTUPOBOYHOIO Kptoka 1.
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Ha Buae ceepxy Ha ®UI. 3 nokasaHo, Kak n Ha OUl. 2, ckBO3HOE
oTBepcTne 8 AnA 3an0pHOro CTEPXHA 7C NpefoXpaHUTENIbHOro yCTponcTea

7, CKBO3HOe oTtBepcTne 10 n Toukmn 11 KpenneHus.

OUI. 4 copepxuT Gurypbl: a) nokasbiBawwyw Bug cbokKy
TPaHCMOPTMPOBOYHOIrO Kprka 1; b) nokasbiBawwyl ewe oAWH BapuaHT
peanu3aunn TPAHCNOPTUPOBOYHOINO Kprka 1 co CcBOOOAHLIM 3aMNOPHbLIM
KOHUOM 3e Ha CTBOJIe 3 KplKa; C) NOoKasbiBawlyl BUL B paspese
TPAHCNOPTUPOBOYHOro Kpwka 1 no OUI. 4a BAONAb ULEHTPanbHOM
NpoAOsIbHOW nAaoCKoCcTM MLE, u napannenbHon 60KOBbIM CTeHKaM 12.
TpaHCNOPTUPOBOYHbLIN KpWK no OUI. 4C copepXuT AONONAHUTENbHbIN
MarHut 19, B 4YaCTHOCTW, MOCTOSHHbIA MaArHWT, KOTOPbIM AOMOJIHUTENLHO
dukcnpyeT TpaHCNOPTUPOBOYHLIN KpOK 1 B oTBepcTtun 102, ecnn rpy3 101
BbIMOJIHEH W3 MArHWUTHOrO MeTanna WAM COAEPXUT METans, KOTOPbIN

NpUTArMBaeTCcs MarHMTom 19.

Ha ®UI. 4a nokasaH no CyLWeCTBY TOT Xe caMbli BuUA, YTO U BUA
TPAHCNOPTUPOBOYHOIO KploKa 1 no our. 1, TOJNIbKO 6e3
NnpenoxXpaHuTenbHOro ycrponcresa 7. T[103TOMy Jenaetca CCbllKa Ha

onucaHne oA, 1.

Ha O®WUI. 4b nokaszaH anbTepHaTUBHbIN BapuaHT peanun3aunu
TPAHCNOPTUPOBOYHOIrO KprkKa 1. DTOT TPaHCNOPTUPOBOYHBLIN KpOK 1
COAEPXUT 3aMOK B Buae CBOBOAHOrO0 3amnopHOro KoHUA 3€e, KOTOpbIN
coeauMHeH co 3auennsawowen cekumen 3¢. CBo6OAHbIN 3anNOpHbIN KOHel, 3e
NpOXOAUT U3 3auennswwen cekuunm 3C B HAMNpaBAEHUW OT PbIYAXKHOIO
yyacTka 2 B NpPOAOJIbHOM HanpaB/ieHUW TPaHCMOPTUPOBOYHOrO Kproka 1.
TakuMm o6pa3om, cBOO6OAHLIN 3anOpHbIA KOHEL 3e U 3auennawlas cekums

3¢ 06pa3yoT CBOEro poaa ABOWHON BbICTYN, KOTOPbIA HaaexHo dukcupyer
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TPaHCNOPTMPOBOYHBLIN KpoK 1 B otBepctum 102 rpysa 101, koraa
TPaHCMOPTMPOBOYHBLIN KPOK 1 He noABepraeTca Uan ele He NoABepraeTcs

AENCTBUIO TATOBOW CUAbl TPAHCMOPTHOrO YCTPONCTBA.

Ha ®UI. 4c noka3saH BUA B pa3pe3e TPAaHCNOPTUPOBOYHOIO Kpioka 1
no ®Ul'. 4a 6e3 npenoxpaHUTENbHOro ycrpoucrea 7. Ha 3TOM uepTexe
BNepBble MoKa3aHbl MPOXoAbl CKBO3HbIX oTBepctui 8 m 10 B cTBONE 3
KpHOKa U yaepxuBawwen njaHke 6 COoOTBETCTBEHHO. QueBuMAHO, 4TO
ueHTpanbHaa ocb A10 ckBo3HOro oreepctua 10 u ueHTpanbHasa ocb A8
CKBO3HOro O0TBEpCTUA 8 HaxXo4ATCA HAa OAHOW JINHUN, T.€. ABE LEeHTPasbHbIX
ocn A8 n A10 cosnagakwT. 2T0 obecneynBaeT BO3MOXHOCTb BbINOJHEHUS
CKBO3HbIX oTBepcTMin 10 n 8 B ABYX onepauuax ¢ O4HOW CTOPOHbI, HAaYMHas
CO CkBO3HOro oteepctusa 10. TakXXe BO3MOXHO CBEpPJSIEHWE CKBO3HOIMO
otBepctma 10 M CKBO3HOro oTBepctuas 8 OAHOBPEMEHHO [BYMS

WHCTPYMEHTAMU C NPOTUBOMOJIOXHbIX CTOPOH.

Kpome Toro, K TpaHCNOPTUPOBOYHOMY KPIKOKY 1 NpUCOEANHEH MarHuTt
14, Hanpumep, npuUKNEeH WAuM TMPUKpPernJeH npeccoBaHuem u/umnu
reoMeTpuyeckuM 3ambikaHneMm. MarHut 14 obecneunBaeT AONOJHUTENBHYIO
3awmuTy, ecnm rpy3 101, koTopbii HEOH6XOAMMO MOAHATb, BbIMNOJHEH W3
MarHUTHOro MaTepuana WAN COAEPXWUT MArHUTHbIA MaTepuan, HanpuMep,
MeTannyeckue 4actuubl B apMUpPOBaAHHOM naactuke. MarHut 14
NpeanovYTUTENbHO ABASETCA MOCTOSAHHbIM MArHUTOM, KOTOPbIN (uKcupyeTt
TPAaHCNOPTMPOBOYHbLIN KpPK 1 Ha rpy3e 101, n KOTOpbIA npu nogbeme
rpy3a 101 nerko oTpbiBaeTtca oT rpy3a 101 npu npeanoyTuTenbHO

3a0aHHON Cune TAaXecCTu.
Ha ®UI. 5 nokasaH TpaHCNOPTHbLIN pbldar 1 6e3 ypepxusatoLwen

NNaHKu 6 AN CoeAMHEHUs C NpeaoXpaHUTENbHbIM YCTPOWCTBOM 7. [ns

dukcaunm TpaHCNOpTUPOBOYHOIro Kprka 1 B oTBepctum 102 rpysa 101
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TPAHCNOPTUPOBOYHbLIN KPIOK 1 COAEpXUT 3anopHbii aneMeHT 5 B obnactu
CTBONIA 3 KpPIOKA, KOTOPbIN COEAMHEH LWAPHUPHLIM COoeAuHEeHneM S ¢
3auennawwen cekuumenm 3C. 3anopHblM 3neMeHT 5 npepHanpsixeH B
NOKA3aHHOM 3anOpPHOM MOJIOXEHUU U MOXET ObITb NpUXAT MPOTUB CUJIbI
Hanps>XeHns, HanpuMep, BPYYHYH, K CTBONY 3 KpKKa AN ero BCTaBKu B
oTBepcTmne 102 rpysa 101 BMecTe CO CTBOJIOM 3 KplOKa MAKN 3auennsiolen
cekumen 3c. Ecnu 3anopHbIn 3n1eMeHT 5 NOMHOCTb MNpoxXoauT 4epes
oTBepctne 102, OH aBTOMATUYECKW nNepeMewaeTca ynpyrom Cuaon B
noKasaHHOEe  3anopHOe  NOoNOoXeHue, TakuMm  obpas3om  pukcupys

TPaHCNOPTMPOBOYHLIN KpOK 1 B oTBepcTun 102 rpysa 101.

Ha ®UI. 6 nokasaH TPaHCNOPTHbIM pbldar 1 C NpeaoxXpaHUTeNIbHbIM
YCTPONCTBOM 7 1 3aMOpPHbLIM 31IEMEHTOM 5, KOTOPbIA B 3TOM C/yvyae ynpyro
npeaHanpsXXeH B MNOJNIOXEHWN BbICBOOOXAEHUA, B KOTOPOM JNIEXUT Ha
cTBONIE 3 KploKa. M3 3TOro nonoXeHus OH MOXeT ObiTb nepemeleH
npenoxpaHuTeNbHbIM YCTPOUCTBOM 7 NMPOTUB YNPYron Cuabl B NOKa3aHHOE
3anopHoe nonoxeHune. [na 3TOW  Uuennm 3anopHbIn  CTEPXEHb 7C
HanasnMBaeT CBOH6OAHBLIM KOHUOM 7d Ha 3anopHbIiA 3neMeHT 5, nepemewaer
€ro B [MOKa3aHHOe 3anopHOe nMoJoXeHne u @QPUKCMpyeTr ero B 3TOM

MONOXEHUMN.

UTobbl YCTAHOBUTb 3aMNOPHbLIM 3N1E€MeHT 5 B 3anopHoe nonoxeHue,
3anopHbIN  CTepXeHb 7C MOXeT ObiTb 3aduKCupoBaH B MNOKA3aHHOM
NOJSIOXEHUN, Hanpumep, NOCPEeACTBOM 3anupawowero mexaHusma (He
NnoKasaH) C MOMOLWbID PYKOATKM 9, HanpuMmep, PYKOATKY 9 Ha 3anopHOM
CTepXHe 7C MOXHO BpawaTb, 4Tobbl (uKCMpoBaTb €ro B BbIABUHYTOM
NONOXEHUN. [na wn3BNevYeHUA TPAHCNOPTUPOBOYHOINO Kpwka 1 u3
oTBepctna 102 rpy3a 101 HeobxoanMO TONbLKO BbICBOO6OAUTb 3amnoOpHbIN
CTEpPXEHb 7C PYKOATKOM 9. 3aTeM ynpyrasa cuna oTaadn, AeUCTByoWasa Ha

3anopHbIi 3/1IEMEHT 5, MOXET BbITOJIKHYTb 3aMOpHbIN 3/71eMeHT 5 Ha3aa B
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MONOXEHUE BbICBOOOXAEHUSA, BCNEACTBUE YEro 3anopHbIA CTEPXEHb 7C
OLHOBPEMEHHO MNEpPEMELWAETCs Ha3aj B CKBO3HOe oTBepcTve 8, Koraa
ynpyras cuna 3anopHoOro 3siemMeHTa 5 6onblie, 4yem ynpyras cuna,

NPUNOXEHHAS K 3aMOPHOMY CTEPXKHIO 7C.

Echn npeaycMoTpeH 3anupanolinMin  MexaHusMm, (PUKCUpyownim
3aMoOpPHYI0 4acCTb B 3aNOPHOM MOJIOXEHUU U B MNOJSIOXKEHUN BbICBOOOXAEHUSA,
Npy>XuHa ANnS BO3AEUCTBUS HA 3amnopHyK 4Yactb 7b, 7¢, 7e MOXeT ObITb
yCTpaHeHa. 3TO OTHOCUTCA KO BCEM pacCCMOTPEHHbIM BapuaHTam
peanu3aunn, nMOCKONbKY GUKCUpywwasa 4acTb 3aTeM YyAepXUBaeTcs
onpeneneHHbIM 06pa3oM B 3anOPHOM MOJIOXEHUU, A TaK Xe B MONOXEHUU
BbiIcBOOOXAEHMA  6e3  npyXuHbl. OAHaKO, MNPUMEHEHuEe MNpPYXMUHbI
obecneunBaeT npeMmMmyLLecTBO, MNOCKOAbKY 3anopHasa 4acTb BCerpa
aBTOMATMYeCKU MNPUHUMAET onpeaeseHHoe nosaoxeHue. [lpyXuHa Takxke
MOXeT ObITb pacnonoxeHa TakuMm o06pa3oM, 4TO 3anopHas 4acTb
BbITaJIKNBAETCA B MOJIOXEHME BbICBOOOXAEHMA. B 3TOM cnydae, oAHako,
AONKEH ObITb NpeaycMOTPEH 3anuMparlwMin MexXaHu3M, KOTOPbIN MOXET

(hbmnkcnpoBaTb 3aNOPHYIO YaCTb B 3aMOPHOM MOJIOXEHUWN.

TpaHCNOPTUPOBOYHBLIN KPIOK 1 COrnacHoO AONOAHUTENbHOMY BapuaHTy
peanu3aunn BbINOJHEH C NOABUXHbLIM NpeaoXpaHUTENbHbIM pbiyaromM 20 Ha
pbl4aXXHOM Yy4yactke 2 (®Ul. 9a, 9b). lMpepoxpaHuTenbHbii pbivar 20
LWAPHUPHO YCTAHOBAEH NOCPEACTBOM LIAPHUPHOIO coeauHeHunsa 21 papom C
COeANHUTENIbHbIM OTBEPCTMEM Ha BOKOBOM YaCTU PbIYAXHOrO yyacTtka 2, oT
KOTOPOro TakXe OTXO0AUT CTBOA 3 Kploka. lNpepoxpaHutenbHbin peidar 20
MOXeT 6bITb 0OTBEAEH OT CTBOJIA 3 KPKKa Ha Hebonblwoe paccTosaHne, noka
NpefoxXpaHUTENbHbIN pbldar He YNpeTca B CTBOJ KpKKa CTOMOPHbIM
3N1eMeHTOM 22, W p[ganbHenwee MnoBOPOTHOE nNepeMelieHne He b6yapert

3abnoknposaHo (OUl. 9b).
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B nonoxeHun BbICBOGOXAeHUa (PUI. 9a) npenoxpaHUTENbHbIN
pbldar 20 HenocpeaACTBEHHO COEAMHEH C PblYaXHbIM y4yacTKOM 2. Takum
0bpa3oM, TPAHCMOPTUPOBOYHBLIN KPOK 1 MOXET 6bITb BCTaB/€H B OTBEpPCTUE
102 rpy3a 101 co CTBOJIOM 3 KpHOKa M WU3BJEYEH CHOBA, MpuW 3TOM
PblYAXHbIN Y4aCTOK 2 ANnA 3TOW UuUenuM pacrnonoXxeH npubansntenbHo

napanienbHO NOBEPXHOCTU rpy3a 101.

B 3ab6noknpoBaHHOM MOAOXEHUN NpenoxpaHuTenbHbin pbldar 20
NPOXOAUT OT PbIY4AXHOro0 yyacTtka 2 K TOW Xe CTOpPOHe, 4YTOo M CTBOA 3
Kptoka (OUl. 9b). 5T0 No3BONAET CTBOJY KplOKa 3auennaTbCsa 3a Kpaw
otBepctna 102 rpy3a 101. PblyaxXKHbIA Yy4acTOK 2 He MoxXeT O6bITb
nepeMeweH B HanNpasJleHUn K noBepxHocTn rpy3a 101, noatomy

TPAHCNOPTUPOBOUHbLIN KPIOK 1 HE MOXET 6bITb U3BNEUYEH U3 oTBepcTusa 102.

TakuMm  obpa3oMm, npeaoxpaHuTenbHbin  pblvar 20 obpa3syert
NOABUXHYIO 3aMOPHYK 4aCTb Ha TPAHCNOPTMPOBOYHOM KploKe 1, KoTopas
MOXET MCNOoNb30BaTbCA AN (uUKcaunm TPaHCNOPTUPOBOYHOIO KpKKa B

oTeepcTtmun 102.

MpenoxpaHuTenbHbIN pbldar MOXeT ObITb 3adMKCUpoBaH B ero
KOHEYHbIX MOMOXEHUAX COOTBETCTBYKLWNM (PUKCUPYIOLWMUM YCTPONCTBOM.
310 dukcupyrowee ycTponctso (He nMokKas3aHO) MOXeT coaepxaTb,
HanpuMmep, NPYXWHY, KOTOpasa pacnosioXXeHa Mexay pPblYaxHbIM y4YaCTKOM 2
N npefoxpaHuTenbHbiM pbidaroM 20, M KOTOpas TOJIKaeT UX B pasHble
CTOPOHbI. DUKCUpyLLEEe KONbLO MOXET 6biTb 06EpPHYTO BOKPY Pbl4aXXHOro
y4yacTka 2 M NepeMeLlLeHo BAOb PbIYAXHOro yyactka TakuMm obpasoM, 4To
OHO TaKXXe OXBaTblBAET NpefoXpaHuTenbHbiM pbidar 20, onuparwwWwmnca Ha
PblYAXHbIN Y4acTOK 2 W (PUKCUPYET ero B MOJOXEHWUM ONUpaHUSa Ha
pblYaXKHbIN y4yacTok 2 (PUl. 9a). lNyTeM nepeMeLlLeHns CTONOPHOro Kobla

B HanpaBieHWW K CTBONY 3 KpKKa npeaoxpaHuTenbHbli pblyar 20 MoxeT
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6bITb BbICBOOOXAEH. BMECTO npyXWHbl MAW B AOMNOAHEHUE K HEW TakKxke
MOXeT ObiTb obecneyeHo 3anupawuwee CpeacTso, KoTopoe duKcupyert
NnpeaoOXPaHUTENbHbIN pbl4ar B €r0 KOHEYHbIX MOJOXEHNAX, KaK MoKa3aHo
Ha O®UI. 9a wn/uan 9b. BMeCcTo BbINOJHEHHOr0O C BO3MOXHOCTbIO
LUAPHUPHOrO0 MOBOPOTa MPEeAOXPaHUTENbHOrO pbldara Takxe MOXeT 6biTb
obecneyeHa apyrasa NoABUMXHAA 3anopHas 4acTb, KOTOpas He obecneyeHa
BO3MOXHOCTbIO LUAPHMPHOrO MOBOPOTA, HO KOTOpas MoOxeT obpa3oBbiBaTb

BbICTYN, U3MEHSIEMbIN PblYaXHbIM YY4acTKOM 2.

Ha ®UI. 7 nokasaH yepTex a) npuMepa nepeBon NOAbLEMHON CUCTEMDbI
100, nopaepxuBawwen wuMewwmn dopmy nnactuHel rpy3 101 unun
KOHCTPYKUUIO C uMmewwen hopMmy nnactuHbl cekuymen. Mpys 101 coaepxuT
TPY NO CyLLEeCTBY KpyrabiX oTBepctna 102 ¢ AMamMeTpoMm, KOTOPbI HEMHOIO
6onbwe, yem anametp D cTtBONa 3 kpwka (PUl. 3) TpaHCNOPTUPOBOYHbLIX
KpOKOB 1, KOTOpble npoxoasaTt d4epe3 oteBepctua 102 rpysa 101.
TpaHCNOPTUPOBOYHbIE KPHOKM 1 MOryT ObITb CO€AUHEHbl TPOCaMU WK
uenamm 103 c rpy3onoabeMHbIM MexaHu3moMm 200, KOTOpbIA MOKa3aH Ha
yeprtexe a) cTpenkon-ykasatenem. Tpocbl 103 MOryr 6biTb COEAWHEHbI
HEeNnoOCpeaACTBEHHO WAM  4yepe3 coeauHuTenbHbil  3neMeHT 104 C

rpy3onogbeMHbIM MexaHu3amMom 200, HanpuMep, KpaHoM.

Ha ueptexe b) nokasaHa BTOpas noabeMHas cucrema 100,
noasepxueawowasa mmerwmnin dopmy nnactuHbl rpy3 101 mamM KOHCTPYKLUIO
C uMmewwen ¢opMy nnactuHbl cekuunen. KoHcTpykuma 101 copepxut
yeTblpe MO CYLeCTBY KpyrabiX otBepctua 102 C aAnMaMeTpoM, KOTOpbIA
HeMHoro 6onbwe, uyem pguametp D ctBona 3 kpwka (OUT. 3)
TPaHCMOPTMPOBOYHBLIX KPOKOB 1, KOTOpblE NpOoXoaaT vepe3 otsepctua 102
rpy3a 101. TpaHCnNOpPTUPOBOYHbIE KPWKM 1 MOryt ObiTb COE€AUHEHDI
Tpocamu mnn uenammn 103 ¢ rpy3onoabeEMHbIM MeXaHu3MoM 200, KOTOpbIN

nokasaH Ha 4yepTexe b) cTpenkon-ykasartenem. Tpocbl 103 Moryt 6biTb
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coeAuHEHbl HEMOCPEACTBEHHO WU YEPE3 COEAUHUTENbHbIA 3neMeHT 104 c

rpy3onogbeMHbIM MexaHu3amMom 200, HanpuMmep, KpaHOM.

Ha uepTexe C) nokasaHa noabeMHaa cuctema 100 ¢ rpy3om 101 B
BUAE AWMKa UAK NOAOW KOHCTpyKuun. B BepxHen nosepxHocTn 101 rpysa
101, koTopasa obpasyetr nMmewwyr GOpMy NAACTUHbLI CEKLMUIO, BbIMOJIHEHDI
ABa oteepctna 102, 3a KOTOpbIe 3auensieHbl TPAHCMOPTUPOBOYHBbIE KPHOKMU
1. TpaHCnoOpTUPOBOYHbLIE KPWKUW 1 CoeauHEeHbl C TPYy30NOABLEMHbIM
mMexaHu3MoMm 200 nocpeactsoMm TpocoB 103, Kak NoKasaHO Ha 4yepTexax a)
nb)Ha OUT. 7.

Ha ®Ul. 8 npeactaBneHbl YeTbIpe yYepTexa, NMoKasblBalWmMX 3Tanbl
npouecca, HeobxoauMble nNpu  UCNONB30BaHUM OAHOro unum 6onee
TPaHCMOPTUPOBOYHBLIX KPOKOB 1 Ang 3axBata u nogbema rpysa 101 ¢ no

CYLLEeCTBY KpyrnbiM oTBepcTueM 102 B umetoLlen dopMy naacTUHbl CEKLUMN.

Ha uepTexe a) nokasaH TPAHCNOPTUPOBOUYHbIA KPKOK 1 C pblYaXHbIM
Y4aCTKOM 2 UM CTBOJIOM 3 KpOKa, KOraa ero npubamxawT K Kpyriomy
oTBepctuto 102 rpysa 101, HanpuMep, Bpy4YHy. Ha uyepTtexe b) cteon 3
KploKa BXOAMUT yepe3 kpyrnoe oteepctne 102 rpysa 101 M npoxXoAuT BHU3
n3 wnmewwero ¢opMmy nnactuHbl rpy3a 101. PblyaxKHbIi y4yacTtok 2
TPAHCMOPTUPOBOYHOIO KpOKa 1 AEXUT N0 CyLeCTBY MJOCKO Ha BepXHeWn

nosepxHocTtn 101a rpysa 101.

Ha uepTexe C) TpaHCNOPTUPOBOYHLIN KpPWOK 1 coeauHeH u4epes
coeanHuTenbHoe oTBepctue 4 C rpysonogbeMHbiM MexaHusmom 200,
NOKa3aHHbIM CTpEeNKoM-yKasaTe/sleM Ha 4yepTexe C), HanpuMep, KpaHoMm, u
TAroBas cCuna npuaoXeHa K TPAHCNOPTUPOBOYHOMY KpKOKy 1. 370
NPUHYXAAaeT TPAaHCNOPTUPOBOUYHbLIA KPOK 1 noBOpaynBaTbCAa B OTBEpPCTUMU

102 rpy3a 101 BOKpYr HWXXHEro Kpas BHYTpPeHHeW nepndepunHon CTeHKu
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104, a cTBON 3 KpHOKA BbIHYXAEH MOBOpPAYMBaTbLCA B Harpasl€HUU K
3agHen ctopoHe 101b rpy3a 101. TpaHCNOPTUPOBOYHLIN KpHOK 1
NPUHMUMAET MNOJIOXKEHUE, MNOKA3aHHOE Ha u4epTexe C) KaK KOHeyHoe
nonoxeHue, koraa rpy3s 101 nogHAT OoAHOW M3 noabeMHbIX cuctem 100,
noKasaHHbIX Ha OUI. 7, copepxawux HeCKonbko otBepctun 102 wu
HECKOJIbKO TPAHCMOPTUPOBOYHBLIX KPOKOB 1. TakxXe nokasaHa Ha 4yepTexe
C) npaAMas NnHUA V, COeAUHAILWAa TOYKY MPUNOXEHUS rPy30NOABEMHOIO
MexaHnsama 200 K pbl4aXXHOMY Y4yacCTKy C BepwunHOW SP yrnoBou cekuum
14. Yron a mMexay npsamMon ninHuen V 1 BTOPON NPAMON IMHNEN HA BEPXHEN

NOBEPXHOCTU CTBOJIA KPOKa MeHble yeM 90°.

Ha uJeptexe d) OAWHOYHLIA TPAHCNOPTUMPOBOYHbLIN KpPOK 1
nepeMeweH rpy3onogbeMHbiM MexaHnaMoMm 200, noKa3aHHbIM CTPENKOu-
ykasateneM Ha ueptexe d), B KOHEYHOEe TMOJIOXEeHWe, B KOTOpPOM
TPaHCNOPTMPOBOYHBLIN KpOK 1 HeceT Bec rpy3a 101. 'py3 101 HaknoOHeH B
HUXXHEM HanpaBA€HUW MO CyWeCTBY BepTUKaANbHO OTHOCUTENBHO

TPAHCMOPTMPOBOYHOIO KPHOKa.

CornacHo npuMepy peanum3auumu, nokKasaHHOMYy Ha OUI. 8a-8d,
nMewwasa ¢opMmy nnactuHbl cekuunsa rpy3a 101, coaepxxawass OTBepCTUS
102, aBnsaeTcs TOHKOW NO CpaBHEHWUKD CO CTBONAOM 3 Kplka. B cnyyae
TOHKOro rpysa 101, 4TO O3HAyaeT, YTO OH SABASAETCA TOHKMM B obnactm
oTBepctna 102 NO CpaBHEHMUIO C TOJNLWMHOWN CTBONA 3 KPHOKA, AOCTATOYHO,
ecnu oteepctne 102 ToNbKO HEMHOro 60nblue, YeM NAoWAAb NONEPeYHoro

CeYEeHUs NN MaKCuManbHbIl gnameTtp D cTtBona 3 Kproka.

OpHako, 6onee TONCTble Trpy3bl TakxXe MOrytT ObiTb MNOAHATHI
TPAHCNOPTUPOBOYHLIM KplOkoM 1. Yem Tonwe rpy3 101 B obnactu
oTBepctna 102, Tem 6onbwe [o0MXHO ©O6bITb oTBepctue 102 ans

obecneyeHnsa BO3MOXHOCTW BCTaBKW CTBOJIA 3 KPKOKa U YrnoBou cekuun 14
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B oTBepcTne 102. DTO TakXe 3aBUCUT OT TOro, HACKOJIbKO CTBOJ 3 KploKa 3

COrHYT OTHOCUTENbHO PbIYAa>XHOIo y4yacCTtKa 2.

McnbiTaHMa nokasanu, 4YTO MaKCUMalbHbIN AuaMeTp OTBepCcTus
NpeanoYTUTENbHO He A0aXeH ObiTb 6onblue, 4yeM ABOMHOW MaKCUMManbHbIN
anameTtp D cTtBONa 3 KplKa, B YAaCTHOCTU, MakcuMmyMm B 1,8 pasa 6onbuwe
MaKCuManbHOro gunametpa D cTtBona 3 KpwKa uam Makcumym B 1,5 pasa
6onbwe MakcuManbHOro gunametpa D cTtBona 3 Kproka, unm makcumym B 1,3
pasa 6onbwe MakcuManbHOro awmametpa D cTtBona 3 KprKa, Tak 4uTo, C
OAHOW CTOPOHbI, CTBOJ1 KPKOKa U yrnoBas CeKuusa MOryTt ObiTb BCTaBJ/IE€Hbl B
oTBepctne, W, C [pyrom CTOpPOHbl, OHM HE MOryT BbiNnacTb, Korga
TPAHCMOPTMPOBOYHBLIN KPKOK HAXoAUTCA NOA HANpsi)XeHUWeMm BO BpeMs

nogbeMa.

TonwmuHa rpy3a B obnactu ortBepctna 102 npepnoyvyTUTENbHO He
6onble yeMm B 2 pasa 6bonblue MaKCMManbHOro gMameTtpa D cTtBona 3 Kptoka
3, B 4YacTHoCTM, He 6onbwe yem B 1,5 pasa 6onblwe MaKCUManbHOro
AnameTtpa D ctBona 3 kpwoka unum He 6onbwe 4yem B 1,3 pasa 6onbuwe

MakcuMManbHoro anametpa D cTtBona 3 kproka.

Ana npenoTBpalleHus CNy4anHOro BbICBOOOXAEHUS MaKCUMasbHbIN
AnaMeTp oTBepCTMa AoJ1XKeH 6biTb MeHblle, yeM annHa HSL cTBona Kproka
(OUl'. 3a), KoTopasa ABNAETCA pacCTOSHMEM MexXAy CBOOOAHbLIM KOHLOM 3b
CTBOJ1IA KPKOKa MU CTOPOHOWM PblYaXHOro yyactka 2, AasibHEW OTHOCUTENbHO
CTBONA 3 Kploka. MakCUManbHbIi AuaMeTp OTBEepCTUa NpeanovYTUTENbHO
MeHbwe yeM B 0,8 pasa MeHbwe anuHbl HSL CTBONA KpHOKa, B YaCTHOCTH,
MeHblwe 4yem B 0,7 pasa MeHbwe ANuHbl HSL CcTBOMA KprOKa MW MEHblle
yem B 0,5 pa3za MeHble anuHbl HSL cTBONa Kproka, uan MeHbwe yem B 0,3
pa3a MeHbwe pganHel HSL cTtBONa KpoKa. 3TO  OrpaHuymBaet

MaKCMManbHY TOJALWMHY rpy3a B 061acTu oTBEpPCTUS.
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OTtBepctne 102 npepnoyTUTENbHO ABASAETCA KpyribiM. OHO Takxe
MOXET OTKNOHATLCA OT Kpyraon ¢opmbl, Npu 3TOM uenecoobpasHo, 4ToObI
HauMeHbLWUN AnuaMeTp OTBEPCTUA OTKIOHANCA OT Hambonbllero guamerpa
oTBepcTna He 6onee uem Ha 50%, npegnouTuTenbHO He 6onee yeM Ha 25%

N, B YaCTHOCTU, He bonee yeM Ha 10%.

Ha ®UIl. 10a-10c nokasaH TPaHCNOPTMPOBOYHbLIN KPOK 1 no ®UIlN. 1 B
W3MEHEHHOM BuAae. TpPaHCNOPTUPOBOYHbLIN KPIOK 1 COAEPXUT PblYAXKHBIN
y4acCcToK 2 C COeAMHUTENbHbIM OTBEPCTUEM 4 M CTBON 3 KpHOKaA, KOTOPbIN
MOXeT 6bITb 3auenneH 3a oreepctne 102 rpy3za 101 (oba He noKasaHbl),
yTo6bl NOAHUMATL M TpaHcnopTuposaTb rpy3 101 nocpencTBOM NOABLEMHOM
cuctembl 100 (He nokasaHa). TpaHCNOPTUPOBOYHBLIA KPKOK 1 coaepxuTt
npeaoxpaHuTenbHoe YCTPONCTBO, NMOCPEeACTBOM KOTOPOrO0 OH MOXET O6bITb
3adpukcupoBad B oTBepctum 102 wunm  3aduKCUpoOBaH, Korga Ha
TPAHCNOPTUPOBOYHbLIN KpPOK 1 AEACTBYEeT TAroBas cuaa NOABEMHOMN
cucrembl 100, TakuM 06pasoM, YTO TPAHCNOPTUPOBOUHbLIN KPIOK 1 HE MOXeT
O6bITb  HEYMbILWIEHHO nepeMeLleH n3  oTBepcTusA 102, Korpa

npeaoXpaHUTEeNbHOE YCTPONCTBO aKTUBUPOBAHO.

Ona npepoTBpaweHns TPaHCMOPTUPOBOUYHOINO KpKa 1 OT BCTaBKM
camwkoMm rayboko B oTBepctne 102, TPaHCNOPTUMPOBOYHBLIN KpoOK 1
COOEPXUT Kpblab4yaTblil 3neMeHT 18, KOTOpbIM MOXeT coAepxaTb JABa
oTAenbHbIX Kpbila 18.1 u 18.2. Kpbinb4yaTbli 3neMeHT 18 coeguHeH C
TPAHCNOPTUPOBOYHBIM KPIOKOM 1 Ha 3aaHen CTOpOHE 2b
TPAHCNOPTUPOBOYHOro Kptoka 1, obpaweHHoOn K CTBOAY 3 KpHOKa,
NpeanovYTUTENbHO XECTKMM COeAMHEHMEM C TMOMOLWbK aaresvu, Ccun
MOJIEKYNIAPHOIO CUEeneHna WAKn CcoeguHEHUEM 3anpeccoBKOW, W T.n.
Kpbinba 18.1, 18.2 BbICTYnawT B MNOMNEPEYHOM HanpaBi€HUU U3

TPAHCMOPTMPOBOYHOrO KploKa 1, Kak MnoKasaHO Ha BUAE CBeEpXy
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TPaHCMOPTMPOBOYHOIro Kptoka 1 Ha ®UI. 10a. TpaHCNOPTUPOBOYHbIA KPIOK
1 nmeet anameTtp D B 0o6nactu, B KOTOPOW KpblibyaTbli 31€MEHT 18 unu
Kpbiiba 18.1, 18.2 coeauvHeHbl C TPAaHCNOPTUPOBOYHbLIM KpPOKOM 1 (CM.
OUl. 2). Hanpumep, pacctosaHue AFF Mexay HapyXHbIMM KoHuamu 18.1a,
18.2a, OpPWEHTUPOBAHHLIMM B HaNpaBA€HMU OT TPAHCAOPTUPOBOYHOIO
Kptoka 1, MoOxXeT, TakuMm o06pa3oM, COOTBETCTBOBATb MNPUBAN3UTENBHO
ABONHOMY AnaMeTpy D TpaHCNOPTMPOBOYHOro Kptoka 1 B 3TOW obnactu.
OpHako pacctoaHue AFF Takxke MoxeT ObiTb 60/bWLIMM MAN MEHBLUUM.
PacctoaHue AFF Takxe MOXEeT YynOMWHATbCA KakK LWUPUHA pa3Maxa

Kpblnb4yaToro asemMeHTa 18.

KpbiibuaTbln anemMeHT 18, Korga CoOeAuHEH C TPaHCNOPTUPOBOYHLIM
KPIOKOM 1, KakK MOKa3aHO Ha 4yepTexe, MOXET MPOXOAUTb HUXE HUXHEN
NOBEPXHOCTU 2b pblY@XHOro yyactka 2 uaum TPaHCNOPTUPOBOYHOIO KPHOKa
1 paaom ¢ o6nacTblo coeanHEeHUs C Kpblib4aTbIM 3/1eMEHTOM 18 nnm MoxXeT
OblTb pacrnosioXXeH B BbleMKE, SIBHO He MokKa3aHHOW, TakuMm 06pa3oM, 4UTo
KpblnbyaTbil 3neMeHT 18 He npoxXoAuMT Bbllle 3aAHEN  CTOPOHBI
TPAHCNOPTUPOBOYHOIr0 Kpkoka 1, HO nNpeanouTUTENbHO NEXWUT B OAHOMN

MAOCKOCTU C OKPYXAIOLLEN NOBEPXHOCTbIO TPAHCMOPTUPOBOYHOIO Kptoka 1.

TpaHCNOPTUPOBOYHLIN KPIOK 1 AOMNOAHUTENBHO COAEPXUT BbICTYN 23,
0bpa3oBaHHbI Ha BEpPXHEW MOBEPXHOCTU TPAHCMOPTUPOBOUYHOrO Kptoka 1.
B nokasaHHOM npuMepe peanusaumum BbICTYyn 23 npoxogut B dopme
C/lyXOBOrO0 OKHa M3 BEpXHeW MOBEpPXHOCTU 2C U obpalleH B HanpaBA€HUMU
OT CTBOJIA 3 KploKa. BbICTyn 23 copaep>XuUT NAOCKY NepeaHIo naHens 23a,
obpaweHHy K yAepXuBawlien nnaHke 6, KOTopas a MNOKa3aHHOM
npuMepe peanusaunmu no CywecTBy napasnjesibHa Hapy>XHOW MOBEPXHOCTH

6b ypepxusatwen nnaHku 6, obpaweHHon K BbiCTyny 23.
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BoicTyn 23 coeauMHeH C TPaHCNOPTUMPOBOYHBLIM KPHOKOM 1 B obnactu
CKBO3HOro OoTBepcTua 8, KoTopoe obpasyeT OTBEPCTUE W HaAMpPaBASKOLLYHO
ONA 3anOpHOro CTEepXHSA 7C B yrnoBown cekuuun 14. BeicTyn 23 yanunHsaeT
CKBO3HOE oTBepcTue 23, a nepeaHas naHenb 23a ¢ obecnevyeHnem
npeuvmyliecTsa obpasyeT NAOCKYH MOCaf0YHY NMOBEPXHOCTb ANA CBepra
ANA  COo34aHMa CKBO3HOro oteBepctma 8 B yrnoBom cekuumn 14
TPAaHCMOPTMPOBOYHOIrO Kptoka 1. B TO Xe BpeMsa YyKas3aHHbIA BbICTYN
YOJIMHAET Hanpasasawwyw obnactb ANg 3anopHOro CTepXHa 7¢, w
3aMoOpHbIN  CTepXeHb 7C Jydwe 3awuweH B YAJMHEHHOM CKBO3HOM

oTBepcTumn 8.

BepxHAa NOBEpXHOCTb BbICTYMNa 23 MOXET NpoXoAUTb NapanienbHo
LEHTpPasbHOMW NPOAOJIBHOM OCKM 3anopHOro CTepXHA 7C, KOTOpPbIA He
nokasaH. Bbicota HN BbiCTyna 23 B obnactm nepegHen naHenun 23a,
nepneHanKynsapHoOn LEeHTPaAbHON OCU 3aNOPHOIr0 CTEPXHSA 7C, MOXeET 6bITb
BblbpaHa TakuMm o06pa3oM, 4uToO6bl BbLICTYN 23 nMONHOCTbIO 3akKpbiBan
PYKOATKY 9, eCcnn CMOTpeTb cnepeaun BAOJb TPAHCMOPTUPOBOUYHOIO KpHoKa
1. OTO npenoTBpaLLaeT PYKOATKY 9 OT HEYMbILWAEHHOI0 BbICBOOOXAEHUSA U3
NOKa3aHHOro 3anopHOro NOMIOXEHUS, Koraa NOAHUMAIOT nnu
TPaHCNOPTMPYIOT rpy3. TaknuMm o6pa3om, NocCnegHnin ONNUCAaHHbIN BbICTYN 23
HaAeXHO npeaoTBpawaeT, HanpuMmep, HEyMblIWEeHHOEe nepeMeleHune
PYKOSATKN TPOCOM nogbeMHOM cuctembl 100 nnun HepoBHOCTbIO rpy3a 101, B

cny4yae KoToporo 6e30nacHOCTb TPAHCMOPTUPOBKU He 06ecrneynBaeTcs.

BoicTyn 23 B CcBOEM KOHUe, obpalweHHOM K yrnoBou cekuuun 14,
MOXET UMeTb paccTtosaHne NT ao KacatenbHon T, nexawen Ha NOBEPXHOCTH
nepeaHero KoHua TPaHCANOPTUPOBOYHOINO KprKa 1, KOTOpoe 3aBUCUT OT
AnameTtpa D ctBona 3 kpwoka wn/mnm yrnoson cekumm 14. PacctosaHue NT

npeanoYTUTENbHO MOXET OblTb NpubAuM3nTenbHO paBHO OBOWHOMY
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anametpy D. OpgHako pacctosHue NT Takxke MOXeT OblTb MeHble Wau

6onblue, YeM yKa3aHHbIN ABOMHON AnameTp.

Kak nokaszaHo Ha ®WUI. 10b, Bbicota HN nepegHen naHenu 23a
MOXeT ObiITb onpeaeneHa yAJIMHAKOWEN 4YacTblo 24, KOTOpas SBASETCA
4YacTblo BbICTyna 23 n obpa3oBaHa BMeCTe C BbICTYNOM 23 uaun obpasoBaHa
OTAENBHO OT BbICTYNna 23 v BNOCAEACTBUU COE€AMHEHA C BbICTYNOM 23. B
nocrnegHeM ciayvyae yanuHsawuwasa 4yactb 24 MoXeT 6biTb obpa3oBaHa U3
MaTepuasna, OTJMYaKwLEeroca OT MaTepuana BbICTyna 23, HanpuMmep,

nnacTnka u MoxeT 6bITb 3aMeHeHa B cny4dya€ U3HOCa Win noBpexaeHus.

BbICTyn 23 Tak)e MOXeT coaepXaTb 3anOpHbI 3/1eMEHT, C NOMOLLbIO
KOTOPOro 3anopHbI CTepXXeHb 7C MOXeT 6biTb 3adMKCUPOBAH B 3aMOpPHOM
NOMIOXEHUN U  NpPeanoOvYTUTENIbHO TaKXe B  UCXOAHOM  MOJIOXEHUM.
Hanpumep, 3TOT 3anoOpHbIA 31€MEeHT MOXEeT ObiTb MON3YHKOM, KOTOPbIMN
3auensieH 3a BbIEMKU UK 3aleNKMBAETCA B BbleMKaX B 3alMOpPHOM CTEpXHe
7c. B 0oAHOM pelweHun 3anopHbii 3NneMeHT MoxeT 6biTb obpa3oBaH
yONUHAKOWEN 4YacTblo 24. [Ilpyrue M3BeCTHble MeXaHW3Mbl Ana dukcauum
3aMoOpHOro CTEepXHSA 7C B (PUKCUPOBAHHBLIX MOJIOXKEHUAX OTHOCUTENbHO
CKBO3HOro oTBepcTna 8 BKJOUYEHbI B HacTosuwee usobpeteHue. C Takum
peleHneM yaepxusawwasa naaHka 6 MoXeT ObITb YCTPAaHEHA B LENOM, 4YTO
obecneunBaeT 3KOHOMUIKD MaTepuana U CHuxaeT 3aTtpaTtbl. Ha ®UI. 10b
nokasaH npumep peanu3auun, B KOTOPOM pyKoAaTKa 9 obpasyeT KoHey,

3an0pHOro CTepXHsa 7cC.

[laxe ecnu 310 ABHO He nokas3aHo Ha OUI. 10b, yaepxusarwuwas
nnaHka 6 MoxeT 6bITb BbiMOJIHEHA MMewWwen HGOopMy NAACTUHBLI C TOJILLMHOMN
B NPOAOJIbHOM HanpaB/ieHUW TPAHCMNOPTUPOBOYHOro KprKa 1, KOoTopasa no
CYW,eCcTBY MeHblUe, YeM TOJILMHA, NoKa3aHHasa Ha OUl. 10b, Hanpumep, B

BMAE CTalbHOW NAACTUHbI ToAwWMHOM 3 MM uam 0,5 cm, unn 1 cM, nnu
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HEeKOTOpPOro Apyroro pasmepa. B 3TOM ciayyae nNpyXWHHbIA 3neMeHT (He
NnoKasaH), KOTOpbl CMewaeT 3anopHbii CTEpPXEeHb 7C B 3anopHoe Wnau
NCXOAHOE MOJTOXKEHUSA, MOXET ObITb PACNONIOXEH CHAPYXWN yAepXuBatowen
nAaHkKM 6 WM MOXET OonuMpaTbCad OAHWUM KOHUOM Ha HapYXHYI CTOPOHY
YAEPXUBAWOLWEN T[JIAHKWU, a [APYrMM KOHLOM Ha PpykoAaTKy. [IpyxXuHa
NpeanovYTUTENbHO  ABASETCA  UWIAMHAPWUYECKOW  MNPYXWHOW, KOTOopas
OXBaTbIBAE€T 3anoOpHbLIN CTEpPXeHb 7C. B 3TOM BapuaHTe peanusauuu
OTCYTCTBYIOT Kakune-nnbo TpeboBaHMA K YCTAHOBOYHOM nnactuHe 7a,
npenycMOTpEeHHble [Na BapuWaHTOB peanu3auun, OnMUCaHHbIX BblWe.
MPpy>XXWUHHbIA 371EMEHT MOXET ObITb 3aWULEH OT 3arpA3HEHUs 31aCTUYHOWN

BTYJ/IKOW.

CMMCOK 2JIEMEHTOB:

1 - TpaHCNOPTUPOBOYHbBIA KPIOK
2 - Pbl4aXHbI y4acToOK

2a - CBob60oaHbIN KOHeL,

2b - 3aaHA9 cTOpOHa

2C - [oBEPXHOCTb

3 - CtBON KplOKa

3a - 3auennswowas cekuns

3b - CBoboaHbIN KOHeL,

3¢ - CoegnHUTENbHbIN Y4aCTOK
4 - CoeanHuTenbHoe oTBEpCTUE
4A - LleHTp naacTuHbI

5 - 3anopHbin anemMeHT

6 - YaepxuBawwasa rniaHka

6a - lNpueMHoe rHesno

6b - HapyxHasa noBepxHOCTb

7 - NpepoxpaHuTenbHOEe YCTPONCTBO

7a - YCTAHOBOYHAA NAacTUHa
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7b - Monbl uUMAMHAP

7C - 3anopHbIN CTEPXEHb

7d - CBoboaHbIN KOHeEL,

7e - KoHTpravka

8 - CKkBO3HOE oTBepcCTune

9 - PykosTKa

10 - CkBO3HOE oTBEpcTHe

11 - Touka KpenneHunsa

12 - CreHka oTBEpCTUA

13 - MNokpbITHE

14 - Yrnoeas cekuus

15 - Obnactb 3auennexHus

16 - YnnoweHHaa noBepXHOCTb
17 - Kpomka

18 - KpblnbyaTbil 3N1eMEHT
18.1a - HapyXHbli KOHel Kpbina
18.2 - Kpbino

18.2a - HapyXHbli KOHel Kpblna
19 - MarHut

20 - MNpenoxpaHUTeNbHbIN pblyar
21 - lWapHupHoe coeanHeHune
22 - CTONOpPHbINA 3N1EMEHT

23 - BbicTyn

23a - lNepegHaa naHenb

23b - BepxHAa noBepxXHOCTb BbICTyNa
24 - YannHawuwasa 4acTb

100 - MNoabemHaa cucrtema

101 - 'py3, KOHCTpPYKUMUSA

101a - BepxHaa NOBEpPXHOCTb rpy3a

101b - 3agHasa cTopoHa rpysa
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102 - OTBepcTHue rpysa

103 - Tpoc, uenb

104 - BHyTpeHHAS nepudepniiHasa cTeHKa
105 - Ocb oTBEpPCTUSA

200 - 'py3onoagbeMHbIN MEXaHU3M
a-yron

A - Touyka noaaepxKu

AFF - PaccTtogaHue

B1 - lNepBasa wupuHa

B2 - Bropasa wupuHa

D - AnameTp

H - TonwuHa

HL - JInHna kptoka

HN - BbicoTa

NT - PacctosaHue

L - AnnHa

S - llapHupHOe coeauHeHune

SP - BeplwunHa

T - KacatenbHas

V - CoepnHnTENnbHAA NNHUSA

MLE - LeHTpanbHaa npoaosibHasa niaoCcKoCTb
A8 - LleHTpanbHaga oCb

A10 - UeHTpanbHasa ocCb

a - yron
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®OPMYJIA N3OBPETEHUWA

1. TpaHCNOPTUMPOBOYHBLIN KPIOK AN NOABEMA U MEPEMELLEHUS Tpy3a,
cogepxawero nMerwyto ¢gopMy naacTuHbl CEKLUIO, B KOTOPON 0bpa3oBaHo
oTBepcTtue (102),

npu 3TOM TPAHCNOPTUPOBOYHBLIN KPOK (1) COAEpPXUT pPblYAXHbIN
yyactok (2) € coeguHuUTenbHbIM 3n1eMeHTOM (4), KOTOopbIM obecneyeHa
BO3MOXHOCTb  CO€AMHEHUS  TPAHCNOPTUPOBOYHOIO KploKa (1) c
rpy30noAbeMHbIM MEXAHU3MOM, U

COAEPXKNT NO CyLLEeCcTBY NpUBAN3NTENBHO NPAMOJIMHENHBLIN CTBOAN (3)
KpHoKa,

npuyem ctBoa (3) KplKa COeAMHEH NOoCpeacCTBOM Yri0BOW CeKunun
(14) c pblMaxHbIM yyacTkoM (2) Takmm obpasom, uyto yron (a) obpasoBaH
MeXay JIMHWEW, NpoOXOoAAlWENn OT COoeauHUTENbHOro 3snemeHta (4) K
BepwuHe (SP), pacnonoXeHHOW Ha BHYTPEHHEW NOBEPXHOCTU YIr0BOWM
cekuun (14), n nuHuen, npoxoasawen Baonb creona (3) KprKa, KOTOPbIN
MeHbwe 4yeMm 90°, npu 3ToM cTtBON (3) Kpoka u yrnoeas cekuusa (14)
06pa3yloT HenpepbiBHOE 3BEHO NPUOBAN3UTENBHO OAHOPOAHOW TOJIWMHBI,
Tak 4To ANg nogbeMa u nepemeweHus rpysa (101) crteBon (3) Kproka wm
yrnosaa cekuma (14) BbINOJIHEHbI C BO3MOXHOCTbIO 3auenseHusa 3a
otBepctne (102) rpysa, a CTBON KpHKa BbIMNOJHEH C BO3MOXHOCTbIO

3auenieHnsa 3a kpaesyto obnactb otBepctua (102).

2. TpaHCNOPTUPOBOUYHbIA KPKOK A9 nNogbeMa M NepeMeLlleHns rpysa,
B YyacTtHoctun, no n. 1,

Npu 3TOM TPAHCNOPTUPOBOUHLIN KPOK (1) cOAEepXUT pPblYAXHbIN
yyacTtok (2) c coeguHuTenbHbIM 3neMeHTOM (4), NoCcpeacTBOM KOTOPOro
obecneyeHa BO3MOXHOCTb COEAUHEHUSA TPAHCMOPTUPOBOYHOro Kprka (1) ¢

rpy30NoAbEMHbIM MEXAHU3MOM, U
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coaepxut ctBon (3) KpHKa, KOTOPbIA BbIMNOJHEH C BO3MOXHOCTbIO
3auennenuns 3a oteepctue (102) rpysa (101) ana nogbeMa U NepeMeLLeHuns
rpysa (101),

npu 3TOM NO MeHblen Mepe CTBoN (3) KplKa ABAAETCA Kpyraou

KOHCTPYKUMEN, UMEIOLWLEN MO CYLLECTBY KPYrsoe nonepeyHoe cevyeHue.

3. TpaHCnOpPTUMPOBOYHBLIN KPWK MO nN. 1 wam n. 2, B KOTOPOM
COoeAUHUTEeNbHbIN 31eMEeHT obpa3oBaH B BUAE COEAUHUTENbHOI0 OTBEPCTUS
(4) B pbl4axXHOM vyyactke (2), u/maum coegnHUTENbHOE CpeacTBo
pacnosioXXeHo Ha CcBo6OAHOM KoHuUe (2a) pbl4axHoOro y4vactka (2),

obpaweHHOM B HanpasaeHun oT cTeBona (3) Kproka.

4. TpaHCNOPTMPOBOYHbIA YYacTOK MO OAHOMY M3 MpPeALecTBYHOLWNX
NMYHKTOB, NpUYeM TPaHCNOPTUPOBOYHbLIA KpOK (1) obpa3oBaH Kak eauHoe
uenoe, HanpuMmep, BbIMNOJIHEH JIMTbEM, TMPeCcCOBaAaHUEM U3 MNOPOLUKa,

N3roToBJIEH U3 TBEPAOIr0 MaTepuana Wi BbIKOBaH U3 nonydabpukara.

5. TpaHCNOPTUPOBOYHbLIA KPKOK MO OAHOMY U3 MNpeaLecTBYLWMX
NYHKTOB, B KOTOPOM pbl4aXKHbln yyacTtok (2) nMmeeT ¢GopMy naacCTuUHbl U
nmeet anuHy (L), kKoTopasa B KpaTHOoe 4yucno pas bonbwe, yem wnpuHa (B)

nnu TonwmnHa (H) pbelyaxHoro yyacrka (2).

6. TpaHCNOPTUPOBOYHLIN KPKOK MO OAHOMY W3 NpeaLecTBYLWnNX
NYHKTOB, B KOTOPOM CTBOJ (3) KpHOKa CO€AMHEH C pblYaXHbIM y4acTKoM (2)
nocpeacTBoM yrnosomn cekuun (14), npu 3TOM pAAOM C Yr10BOW CeKuuen
nMmeetrca obnactb (15) 3auenneHunsa, npuuyem kaxpoe u3 obnactm (15)
3auennenunsa, yrnoson cekuumun (14) n crteona (3) Kpwka obpazoBaHbl B
BUAE KPYM/IOW KOHCTPYKUMM C MO CYWEeCTBY KPyriblM MNOMNepeyvyHbIM

cevyeHunem.
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7. TpaHCNOPTMPOBOYHLIN KpPWOK no n. 6, B kKotopoM auametp (D)
obnactn (15) 3auenneHusa, yrnoson cekumu (14) mn crteona (3) Kproka no
CyW,ecTBy paBeH, a B YACTHOCTU COOTBETCTBYeT, TonwuHe (H) umewowero

dbopMy naacTUHbI pblYaXxHoOro yyactka (2).

8. TpaHCNOPTUPOBOYHLIN KPKOK MO OAHOMY W3 MNpeaLlwecTBYLWnNX
NMYHKTOB, B KOTOPOM wwupuHa (B) pblyaxHoro yyactka (2) B ¢cB0o60AHOM
KoHue (2a), obpalieHHOM B HanpasneHun OT cTBona (3) Kprka, 6onblle,

yeM wupuHa (B) pbluaxHoro yyactka (2) pagom co ctsonom (3) Kproka.

9. TpaHCNOPTUPOBOYHLIN KPKOK MO OAHOMY W3 NpeaLecTBYWNX
NYHKTOB, B KOTOPOM pbl4aXHbIX y4dyacTtok (2) B KpaTHOE€ 4ucao pas

ANNHHee, YyeM 3auennswwas cekyma (3c) cteona (3) Kproka.

10. TpaHCNOPTUPOBOYHbLIN KPIOK AN NOABEMA N NMEpPEMELLEHNS Tpy3a,
B 4YACTHOCTW, MO OAHOMY W3 MNpPeALWecTBYKLWNX MNYHKTOB, COAEpXallnin
pbl4aXHbIN y4yacToK (2) C COeAMHUTENbHbIM 3n1eMeHTOM (4), NnocpencTBOM
KoTOoporo obecneyeHa BO3MOXHOCTb CO€AMHEHUSA TPAHCNOPTUPOBOYHOIO
Kptoka (1) ¢ rpy3onoagbeMHbIM MeXaHu3MoM, U cTBon (3) KpHKa,
BbIMOJIHEHHbLIM C BO3MOXHOCTbK MNPOXOXaeHusa uyepe3d oteBepctne (102)
rpy3a (101), npu 3TOM CcTBOA (3) KpHOKa coeaunHeH yrnoson cekuuen (14) c
pbl4aXKHbIM y4yacTkoM (2), npuyeM obecneyeHOo npeaoxXpaHUTeNbHoe
YCTPOMCTBO, KOTOpOE COoAepXUT 3anopHyw 4acte (7b, 7c¢, 7e),
PaCnoiOXEHHY Ha TPaHCNOPTUPOBOYHOM Kproke (1) ¢ BO3MOXHOCTbIO
nepeMeweHns TakuM o06pa3oM, 4YTO OHa BbINOJIHEHA C BO3MOXHOCTbIO
obpa3zoBbiBaTb BbICTYNn Ha cTtBose (3) Kpwka, Tak uto ctBon (3) Kproka
npoweawmnin yepes oreepcrmne (102), 6onbie He MOXeET 6bITb U3BNIEYEH U3

oTBepcTtua (102).

11. TpaHCNOPTUPOBOYHbLIN KptoK no n. 10,
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OTNINYALWMNNCSA TEM,

4yTO 3anopHasa yactb (7b, 7c, 7e) HarpyxeHa nocpeacTBOM MPYXUHbI
Taknm o06pa3oM, 4YTO OHa BbINOJIHEHA C BO3MOXHOCTbK NepeMeLlleHuns
NPOTUB YNPYron CWbl MPYXWHbl TakK, 4TO OHa He obpa3yeT BbICTYN Ha

ctBone (3) KptoKa, KOTopbIN MOXET 6bITb n3BneyeH us oreepcrua (102).

12. TpaHCNOPTUPOBOYHbLIN Kptok no n. 10 unm 11,

OT/INYAKLWNNCA TEM, UTO

3anopHas 4actb (7b, 7c¢, 7e) coaep>XuT 3anopHbIn CcTepxXeHb (7¢),
YCTAQHOBJIEHHbIN C BO3MOXHOCTbIO CABUIra Ha TPAHCNOPTUPOBOYHOM KpHOKE
pas3nnyHbiMM cnocobamMu, B YACTHOCTUM, C BO3MOXHOCTbK CABUra B

npoaAoOJZIbHOM HanpaBAE€HUN.

13. TpaHCnOpTUPOBOYHbLIN KpPKWOK N0 oaHoMy w3 nn. 10-12,
OT/INYAKLWNANCA  TeM, 4YTO  pPblYaXHbIM  yyacTok (2) COAEPXMUT
YAEPXMBAKWOLWYK  nnaHky (6), BbINONIHEHHYK  ANA  yAEpXWUBaHUSA

npeaoxpaHuTenbHOro ycrponcrea (7).

14. TpaHCNOPTUPOBOYHbIN KPKOK NO 0g4HOMY u3 nn. 10-13,
OTNNYALWMUNCA TEM,
yTo yrnosasa cekumsa (14) nmeer CkBO3HOe oTBepcTue (8), KoTopoe

obpa3yeTr HanpasnawwWwyo ana 3anopHon yactm (7b, 7c, 7e).

15. TpaHCNOPTUPOBOYHbLIN KPHOK NO 0A4HOMY U3 nn. 10-14,

OTNNYALWMNNCSA TEM,

yTo 3anopHaa 4actb (7b, 7c¢, 7e) copepxut pykoaTky (9) pns
aKTuBauum 3anopHon yactu (7b, 7c, 7e), npu 3TOM pykoaTka (9) Takxe
MOXeT ObITb BbIMNOJIHEHA B BUAE OrpaHuyuTensa aAna pukcaumm O4HOro Uan

060MX KOHEYHbIX MONOXEHNI NOABUXHOW 3anopHon vyactu (7b, 7c, 7e).

51



16. TpaHCNOPTUPOBOYHLIN KPKOK MO OAHOMY U3 nn. 14-19,

OTNNYALWMNNCSA TEM,

yTo obecneyeH 3anuparwWMA MEXaHU3M ANA pa3beEMHON (PUKcauuu
noaBuXHON 3anopHon 4actu (7b, 7c, 7€) B OQHOM M3 €€ KOHEeYHbIX

MONTOXEHUMN.

17. TpaHCNOPTUPOBOYHbLIN KPKOK MO OAHOMY U3 MPeALecTBYLWMX
MYHKTOB, Npuyem

TPAHCNOPTUPOBOUYHbLIN KPOK (1) coaepxuT 3anopHbin anemeHT (5),
KOTOPbIN (PUKCUPYET TPAHCNOPTUPOBOYHBLIN KpoK (1) B oTBepctumn (102)
rpy3a (101).

18. TpaHCNOpPTUPOBOYHLIN KpPOK MO n. 17, B KOTOPOM 3anoOpHbIA
anemeHT (5) coegnHeH co cTBosIOM (3) KpHOKa WapHUPHbIM coeguHeHun (S)
U NpPeanouYTUTENbHO YMpPYyro npeaHanpsi)XeH B 3anopHOM MOJIOXKEHUU, B
KOTOPOM OH NMpoXoAuT oT cTBosa (3) KploKa, WK B NOJIOXEHUN, B KOTOPOM

OH onupaeTca Ha cTBon (3) KploKa.

19. TpaHCNOpPTUMPOBOYHLIM KPWK no n. 17 wunum 18, B KOTOPOM
3anopHbin 3nemMeHT (5) BbLINOMIHEH C BO3MOXHOCTbK CKAaAbiBaHUA Ha
NOBEPXHOCTU CTBONa (3) Kploka, Koraa 3auenngawwas cekumsa (3¢)
npoxoaut yepes oteepctue (102) rpy3za (101) v ynpyro noBopaynBaeTcs B

3anopHoOe NoNoXeHne nocse NpoxoxaeHunsa yepes oreepctue (102).

20. MopgbeMHaa cucreMa ansa nogbeMa u nepemeweHusa rpysa (101),
copepXawero OAHO WAM NO MEeHbluerl Mepe ABa N0 CYLWEeCTBY KpYribiX
otBepctna (102) B BepxHen noeepxHoctn (101a) rpysa (101),
copepxawas:

OAWH wnun pasa, unu 6onee TPAHCNOPTUPOBOYHLIX Kpwkos (1), B

YyaCTHOCTK, NO o4HOMY M3 nn. 1-19,
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Npu 3TOM KaXAbld M3 TPAHCNOPTUPOBOUYHLIX KpOKOB (1) coeanHeH C
TpocoM (103) unun uenbto, npuyem Tpockl (103) nam uenu pacnonoxeHbl B
KOHUe, ob6paleHHOM OT TpaHCNOpPTUPOBOYHOro Kpwka (1), Tak u4To
obecneyeHa BO3MOXHOCTb WUX COEAMHEHWA C 3axBaTHbIM YCTPOWUCTBOM

rpyszonogbemMHoro MexaHumsma (200).

21. Cnocob6 nogbeMa M nepeMeleHns KOHCTPYKUMMU, B YaACTHOCTHU
KOHCTpYKumun (101), copepxawein no MeHblien Mepe oaHO oTeepcTue (102)
B nuMewwen popmMy nnacTuHbl cekunn sepxHen nosepxHoctn (101a) rpysa
(101), no MeHblwen Mepe OAHUM TPaHCMOPTUPOBOYHBLIM KpOKOM (1),
coaepxawmm ctBon (3) Kproka, yrnoByw cekuunto (14) n  pblY4aXHbIN
y4yacTok (2), n, B YaCTHOCTU, TPAHCNOPTUPOBOUYHbLIM KPIOKOM (1) no ogHOMY
n3 nn. 1-19,

npn 3ToM cTBON (3) TPAHCNOPTUPOBOYHOro Kpkka (1) BCTaBnAwT B
npeanoYTUTENbHO Kpyrnoe oteepctue (102),

KOHeLl, pbl4aXHOro yvyactka (2), panbHuU OTHOCUMTenbHO cTtBona (3)
KploKa, coeanHAT C rpPy30N04bEMHbBIM MEeXaHU3MOM (200),
NPpUKNaabiBalOWMM TATOBYKD CUAY, BEKTOp KOTOpPOW HanpasnieH oT
oTBepctua (102),

B pe3ynbTaTe yero cTeon (3) KpoKa UAn yrioByk CEKLUIO BCTaABASAOT
B Kpyrnoe oteepctne (102) n 3auennatoT 3a KpaeByw obnactb oTBEpCTUSA

(102) ana nogbeMa KOHCTPYKLUN.

22. Cnoco6 no n. 21,
OTNNYALWMNNCSA TEM,
yTo AnameTp Kpyrnoro oteepctua (102) COOTBETCTBYET MO MEHbLUEMN

Mepe ToJWmMHe uMerLwen gopmy naacTuHbl CEKUUN.

23. Cnocob6 no n. 21 nnn 22,

OTNNYAKLWNNCA TEM, UTO
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- rpy3 (101) B obnactu otBepctua (102) uMeeT TOALWMHY, KOTOpas
MeHbLlEe, YeM ABOMHON MaKCUManbHbIN AnaMeTp cTBona (3) Kproka, u/mnu

- MaKCUMManbHbIN AnameTp oTBepcTua He 6onee yem B ABa pa3sa
npesbiWaeT MakcuMmanbHbli anameTp (D) cteona (3) Kproka, n/mnu

- MaKCUMMasbHbIM AMAMETp OTBEPCTUA MeHblle, YeM ANinHa CTBOoJia
Kptoka (HSL), n/wnun

- OTBEpCTUE ABNSAETCA OBaJibHbIM, @ B YACTHOCTU, NPUBAN3UTENBHO

KPYrAbIM.
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