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wiatopMy, KOTOpasi B COCTOSTHUU 3arpy3Ky TPaHCIIOPTHOW TEJIEKKU MO3BOJISIET 3aXBaThIBATh IITYYHBIH
Tpy3 ¥ OPHEHTHPOBAHa BAOJb IPOosbHOM ocu (L), n cucremy peMHEH, BBIOTHEHHYIO C BO3MOKHOCTBIO
3aKpeIUIeHNs] MITYYHOTO Tpy3a Ha TPy30BOH IDIaTgopMe M COICpiKallyl0 MO0 MEHBIIEH Mepe OnuH
HarsaruBaeMslil aneMeHT (10), KOTOpBIN MOCPEACTBOM COOTBETCTBYIOIIETO YCTPOMCTBA MOJAUU MOXKHO
HalpaBJIATh, 110 MEHBUIEH Mepe, YaCTUYHO BOKPYT IITyYHOTO Ipy3a, YIOKEHHOTO Ha TIPY30BYIO
targopmy, 4TOOBI NPUTSHYTh YIOKEHHBIH INTYYHBIH Tpy3 K TPy30BOW IuiarhopMe, MPHUEM KOHIIBI
TOPLIEBOH CTOPOHBI I'PY30BOH ILTaT(GOpPMBI OrpaHHYEHbl MONEPEYHBIMH OOKOBBIMH 3neMeHTamu (1),
COZIEPXKALIMMHU YCTPOMCTBO IOJAa4M CHCTEMbI peMHeHd. ComIacHO IepBOMY AaCHEKTy H300peTEeHUs
10 MEHbIIEH Mepe OonuH HarsAruBaeMmblii anmemeHT (10) 3akpemyieH Ha TPaHCIIOPTHOW TENEXKKE C
BO3MOXXHOCTBIO CMEIEHUSI OTHOCUTEIBHO TPYy30BOH IIaT(OpMBl B HalpaBieHUH nponoibHoi ocu (L).
CornacHO BTOpOMY acIieKTy U300peTEeHHS MOTIepEeIHbIEe OOKOBBIE 37IEMEHTHI (1) BHIMTOIHEHBI, IO MEHBIIICH
Mepe, JACTHYHO TEJICCKONMMYECKUMH M COAEpIKaT 10 MEHbBILIEH Mepe OIHO NPHBOIHOE YCTPOIHCTBO IS
HepeMeIIeHHs] OTHOCUTEIBHO TPpy30BOH I1aT(opMbl B HarpasieHuH (Z), NepleHAnKYIIPHOM I'Py30BOii
mwiaropme.
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TPAHCIOPTHASA TENEXKA ANA LUTYYHbIX TPY30B

ObnacTb TEXHUKU, K KOTOPOW OTHOCUTCH M30OpeTeHune

N306peTeHne OTHOCUTCA K TPAHCMOPTHOW TEenexke Ans LUTYYHbIX rPy30B C
NpU3HaKkamy OrpaHUYUTENBHON YacTu nyHkTa 1 hopmynbl N30OPETEHUS, NPUYEM TaKue
TPAHCMOPTHbIE TEMNEXKM MOXHO WCMOMb30BaTb HEe TOMbKO ANS LUTYYHbIX [PYy30B
CEenbCKOXO3ANCTBEHHbIX KYNbTYpP, B YaCTHOCTU B BUAE NPECCOBaHHbIX TEOKOB KPYrioro unm
KBaApaTHOro CeYeHusl, HO U AN NPeCcCOBaHHbIX BYMaXKHbIX OTXOA0B, TIOKOB NMONMMEPHbIX
mMartepuarnoB Unu ApYrvx NPeccoBaHHbIX MaTepuarnos, 3arpy>keHHbIX NoA0HOB, SLMKOB U

T.M., @ TaKke Ans 6peBeH U 4pyrux NoA0GHbIX LUTYYHbIX rPY30B.

[MpeneCcTBYIOLNA YPOBEHD TEXHUKN

Mo TPaHCMOPTHOW TEMEXKOW MOHUMAIOT NHOOble TUMbl TPAHCMOPTHLIX CPEACTB,
BKNIOYas rpy30Bble M MHble NOAODOHbIE TPAHCMOPTHbIE CPEACTBA, a TakkKe nmpuuenbl U

npuLenHble CUCTEMbI AN TaKMX TPaHCMOPTHLIX CPEACTB.

B u13BECTHbIX TPaHCMOPTHbLIX CPeAcTBAX LUTYYHbIE rpy3bl OObIYHO 3arpyarT Ha
rpysoByto nnatopmy, nocne 4ero UKCUPYIOT pemHamn. [lpy aTom  06bI4HO
NPEeAYCMOTPEHO HECKONMbKO PEMHEN C OAWHAKOBbIMW MPOMEXYTKAMU MEXZY HUMWU,
OXBaTbIBAKOLLMX MPY30BYIO NNATOPMY U LUTYYHbIW IPy3 U NPUTArMBAIOLLMX LUTYYHbIA rpy3
K rpysoBov nnatrgopme. Tem He MeHee, Npu NPakTUY4ECKOM MPUMEHEHUN OBHapyXeH
HEeLOCTaTOK, 3aKMYaWMnCca B HEOOX0AUMOCTU PUKCaUMM U HATArMBaHUSA OTAENbHbIX
PEMHEN NO OTAENbHOCTN, YTO AE€NaeT NPOLECC NOrpy3kn Tpyaoemkmm. Kpome Toro, yacro
TpebyeTca npmBnekaTtb NOMOLYHUKA AN TOro, YTobbl NPONOXUTE U HATAHYTb OTAENbHbIE

PEMHW BOKPYT rpysa.

[ns peweHns aton npobnembl Obina npeanoXxeHa U3BEeCTHas U3 YPOBHSA TEXHMKU
TpaHCNopTHas Tenexka ANA LTYYHbIX rPy30B, B KOTOPOW BMECTO CUCTEMblI PEMHEN ANSA
KPENEHUS LUTYYHOrO rpysa, pacrnonoXXeHHOro Ha rpy3oBon nnatopme, NpesyCcMOTPEHbI
NOABWXHbIE OOKOBblE CTEHKW, (PUKCUMPYIOLLME LUTYYHbIW rpy3. Hampumep, B HEMELKOM
onncaHum nonesHon mogenu DE 20 2007 019 318 U1 packpbiTa TpaHCNOPTHAA TENEXKA,
NPOAOnbHblE GOKOBBIE CTEHKM UMM NO MEHbLUEW Mepe OfHa U3 MPOAOrbHbIX BOKOBbIX
CTEHOK KOTOPOW WMEKT  OMOPHOE  YCTPOWUCTBO, MO3BOMSOLEe nepemewjatb
COOTBETCTBYIOLLYIO MNPOAOSIbHYIO OOKOBYIO CTEHKY W3 OTKPbITOrO MNONOXEHUs BONM3U
3eMnn B 3aKpbITOE MOMOXEHWE, B KOTOPOM OHa 3axBaTbiBaeT U ukcupyetr B HOKOBOM

HanpaBneHUN MO MEHbLUEW Mepe OAWH BEPXHMW CrOW YMOXEHHOrO LUTYYHOro rpysa.
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HecmoTpsi Ha 6e3ycrnoBHble NpaKTUYECKNe NPEUMYLLECTBA, Takoe peLleHne MOXET UMETb
N HeAOCTaTKW, Hanpumep, Takas cuctema O6yaet pabotaTb TONMbKO B TOM Cryvae, ecrnu
HKHME CMOW TIOKOB (T.€. CMOW TIOKOB, YNOXEHHbIX MpSAMO Ha nnatdopmy) He OyayT

3Ha4YUTEeNbHO WMpe BEPXHUX CIOEB THOKOB.

Takum obpasom, cuctema, U3BECTHasi M3 YPOBHA TEXHUKKW, OoOnagaeT MeHbLUeN
MMOKOCTbIO MO OTHOLLEHWUIO K 3arpyXeHHOMY LUTYYHOMY Fpy3y, YEM PacKpbITbiA Bbille

M3BECTHbIN Cnocod 0OBA3KM LLUTYYHOrO rpysa.

[pyroe pelleHne, M3BECTHOE U3 YPOBHS TEXHUKW, PACKPbITO B BbINOXEHHOW
sasske DE 10 2011 010 379 A1. B pgaHHOM AOKYMEHTE MPEeANOXKEHO YCTPOWCTBO AnNS
YNPOLLEHMS KpeNneHns wrabenen rpy3oB C NOMOLLBIO KPeneXKHbIX PEMHEN, cogepkaLlee
MO MEHbLUEN MEPE 4BE HaNpPaBnAoLMe, PacrnonOXEHHbIE Haj 3aKpennsaemMbIM rpy3oMm, no
MEHbLUEN Mepe [ABE YCTaHOBOYHbIE HanpaBnsAwLME, HaxXOAAWMECHS B YCTAaHOBOYHOM
MOMOXEHMUN, U NO MEHbLLEN Mepe ABE NnepefaToyHble HanpasnsioWme, BbINOMHEHHbIE C
BO3MOXHOCTbIO MEPEMELLEHNA W3 MNEepPBOro MOMOXEHWUS, B KOTOPOM MNepeaaTouvHble
HanpaBnAwLMe COOCHbl YCTAHOBOYHLIM HAaMNpaBrfAOLWMM, BO BTOPOE MOMOXEHME, B
KOTOPOM nepefaToyHble HanpasnsloWwmne COOCHbl HaNPasnsoOWMM, U C BO3MOXHOCTbIO
nepemMeLLeHns B HanpasnsaowWwmux 4Na yaepKaHusa no MEHbLUEN Mepe O4HOro KPenexHoro
pemMHsi. KpenexxHble peMHM pacnonoXeHbl Hag rpy3om Takmm obpasom, 4Tobbl cBoBOaHbIE
KOHL{bl KPENeXHbIX PeMHEW cBucanu BHU3 COOKY pSAAOM C rpy3om, npudem csobofHble
KOHLbl KpEenexHblX pemMHen QuKCUpyroT Ha nony nnatgopmbl, ocsoboxgas ux oOT

YAEPXKMBAIOLLErO YCTPOUCTBA W, TEM CaMbIM, OT CBSA3AHHbIX C HUM HanpaBnsoLLyX.

Takas CpaBHUTENbHO CROXHas CUCTEMAa HanpasBnsWMX MOXeT ObiTb
pacrnonoXeHa, Hanpumep, B CKNaaCKOM MOMELLUEHUN, MpUYeM 3akpennsiemMbld rpys
nepemeLLaloT noj CUCTEMY HanpaBnsoWMX B Lensx dukcauumnm pemHsmn. Hegocrtatok
TaKoro peLUeHnst 3aKknoyaeTcs B TOM, YTO CUCTEMA HaNPaBRSIOWMX HE SABNSIETCA YaCTbio
TPaHCMOPTHON TEMEXKA N MO3TOMY He MOXET ObITb Mcrnonb3oBaHa B NoBOM MecTe

(Hanpumep, B None npu UCNonbL30BaHUN B CENMbCKOM XO3SIACTBE).

Kpome TOro, B ypOBHE TEXHUKA OTKPbITbIE CBEPXY MpuUenbl Py30BbIX
aBTOMOOMMNEN 3akpbiBalOT OpPEe3eHTOM ANs  3awWuTbl  TPAHCMOPTUPYEMOro  rpysa,
Hanpumep, OT Bnarm n Betpa (cm. Tawke US 8,226,150 B1). [Opyroe pelwieHue ans
3alnTbl HAXOAALWEroca Ha Norpy3ovyHON nnartdopme rpysa, Hanpumep, TIOKOB CeHa, oT
BMnaru ¢ nomoLbio 6peseHTa packpbITo, Hanpumep, B US 7,189,042 B1. B atom BapmnaHTe
3alWMTHOE MOMOTHO packaTtbiBaldT BOOK HA OMOPHOW pame, OKPYXKalLEN TPy30OBYHO
nnarcopmy. Kpome Toro, BOKpYr rpysa MOXHO MPONyCTUTb PEMHU ANA KPENMEeHUa rpysa.

py3oBas nnatdopma orpaHuyeHa ¢ 60KOB TOMNbKO BEPTMKaNbHbIMW CTOMKaMU pambl.
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HakoHey, B naTeHTHon 3asBke EP 14 703 844.2 packpbiTa TpaHCnopTHas
Tenexka, B KOTOpoW ObicTpas hukcaymsi 3arpy>KEeHHOro LUTYYHOro rpy3a MoXeT ObITb
AOCTUIHYTa C MOMOLUbIO CUCTEMbI PEMHENA C MNPUBOLOM. 3TO pPELLUEHWE XOPOLLIO
3apekomeHaoBano ceba n obecnevmBaeT HaZEXHYIO M MPOCTYIO duKkcaumo, 0CobeHHO
Npy paBHOMEPHOWN 3arpyske NOBEPXHOCTU ANSA YKNAAKM rpy30B. TeM HE MeHee, nNpakTuka
NPUMEHEHUS BbisiIBUNA NOTPEOHOCTb B PeLUeHUM, NO3BONSIOWEM (PUKCUPOBATL LUTYYHbIN
rpy3 Aae B TOM Criydae, Korga NOBEPXHOCTb ANS YKNaAKW Fpy30B 3arpyeHa nuilb
yactuyHo. Kpome TOro, »xenarenbHa BO3MOXHOCTb WCMONb30BaHUS TENeXKku Ans
TPaHCMOPTUPOBKM CaMbIX PasHOOOpa3HbIX LUTYYHbLIX FPY30B C CamMon pasHooOpasHOW

BbICOTOW 3arpy3Ku.

[1Ns NONHOTbI U3NOXEHUS ONUCaHME TakkKe CCbINaeTcs Ha naTteHTHble 3asskn DE
20 2015 005 847 U1, US 2016/0167 563 A1 n WO 2018/053 582 A1, n3BecCcTHble B

YPOBHE TEXHUKM.

CyliHocTb Mn3obpeTteHus

Takum ofpasom, 3ajaya HacToAwero U30OpeTeHus  3aknovaeTca B
UCNOMb30BaHUM MPEUMYLLECTB MOKUX PEMHEN AN KPENMeHWs LUTYYHbIX TPY30B U

YCTPaHEHUN NPUCYLLNX UM HEAO0CTaTKOB, U3BECTHbLIX U3 NMPaKTUKM.

MNocTtaBneHHas 3agavya peleHa TPaHCNOPTHOW TEMEXKOW COrnacHo nepBoMy
acnekTy nsobpeTeHns C npusHakamm nyHkta 1 opmynbl M30OPETEHUsA, UNU CornacHo
BTOPOMY acnekTy nsobpeteHus ¢ npusHakamu nyHkta 13 dpopmynbl. Mpoune BbirogHble
BapuaHTbl OCYLLECTBEHUS BbITEKAIOT U3 NOCNEYIOLEro ONMCaHna N 3aBUCUMbIX NMYHKTOB
2-12 n 14-15 chopmynbi.

CornacHo nepBomMmy acnekTty M3obpeTeHus npeanokeHa TPaHCMOpPTHasa Tenexka
ANS  LWUTYYHbIX TPYy30B, Coaepxawas rpysoByld nnatdopMy, BbINOMHEHHYI C
BO3MOHOCTbIO YKNaAKM LUTYYHOrO rpy3a B COCTOSIHMM 3arpy3ky TPaHCMOPTHOW TENEXKMU,
N CUCTEMY PEMHEN, MO3BONSAIOLLYIO 3aKPEnUTb LITYYHbIA rPy3 Ha rpy3oBON nnartgopme u
COAEepXKallyld MO MEHbLUEW MEPEe OAWH HAaTArMBAEMbIA 3MNEMEHT, BbINOJSTHEHHbIA C
BO3MOHOCTbIO MO MEHbLUEN MEpe YaCTUYHOro OXBaTa LUTYYHOrO rpy3a, YNOMXEHHOrO Ha
rpy3oByl0 nnatgopmMy, C NMOMOLUbK yCTpoucTBa nogadn. B uactHoctn, msobpeTeHue
CRYXWT ANS NPUTSATMBAHNS YNOXEHHOTO LUTYYHOro rpysa K rpysosoun nnatgopme. Kpome
TOrO, KOHLbl TOPLEBOW CTOPOHbI TPY30BOW NNaTtdOpMbl OrpaHUYEHbl MOMEPEYHbIMU
BOOKOBbIMW 3NEMEHTAMN, COAEPXALLMMUN YCTPONCTBO NOga4vn CUCTEMbI peMHEN. [pn 3TOM

BO3MOXEH BapWaHT, B KOTOPOM YCTPOWCTBO Mojadnm CUCTEMbl pemHen Oyaet
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npeagycMoTpeHO TOJIbKO Ha OAHOM U3 ABYX nonepeyHblX OOKOBbIX 3MIEMEHTOB MMM Ha

060mMx nonepeyHbIX BOKOBbIX 3rEMEHTaX.

CornacHo nepBoMy acrnekTy n3obpeTeHnsa no MeHbLIEN Mepe OAWH HaTArMBaemMblv
3NEMEHT TMPUKPENNeH K TPaHCMOPTHOM TEneXke C BO3MOXHOCTBbIO CMELLEHUS
OTHOCUTENBLHO rPY30BON NNaTdopmMbl B HanpaBneHun NpoaonbHON ocu. Takum obpasom,
MO MEHbLUE Mepe OAUH HaTArMBaembld 3NeMeHT MOXeT OblTb CMeLleH B CTOPOHY
3arpy>k€HHOW 30Hbl, B YaCTHOCTW, MpPW YaCTUYMHOW 3arpy3ke rpy3oBoM nnaTtgopmsbl.
Hesarpy>eHHble yyacTku rpy3oBor nnartchopmbl HE TpebyloT obsasaTtenbHon ukcaymm
HaTarMBaemMblM 3NEeMEHTOM. B crnyyae HEecKONnbKMX HaTArMBaeMblX 3MEMEHTOB Takke
BO3MOXHO NEpPEMELLEHNE OTAEMbHBIX HaTArMBaEMbIX 3/1EMEHTOB MO OTAENbHOCTU ANS
OoNTUManbHOM ajganTaumn k pakTuyeckon sarpyske rpysoson nnartgopmbl. B yacTtHocTy,
PacCTOSIHUS MEXAY HaTArMBaeMbIMM 3MEMEHTAMW B HanpaBnEeHUM NPOLONbHOM OCK
MOXHO MW3MEHSITb, 4TOObl HE BbIMOMHATL (PUKCAUUIO Ha HEe3arpyXeHHbIX YydacTkax

rpy3oBon NnaTgopmbl.

B kauecTBe anbTepHaTMBbl UMK AOMNONHEHUS MOXHO NPeAYyCMOTPETb YCTPOMCTBO
nojayn CUCTEMbl PEMHEN Ha OAHOM WnM OBOUX NPOAOMbHbIX OGOKOBbIX 3JNeMeHTax

TENEXKN.

B kauecTBe HaTArMBaemoro sfnemMeHTa MOXHO UCMONb30BaTb, HaNpUMep, CTSXKHOW
pemMeHb. B anbTepHaTMBHOM BapuvaHTe HaTArMBaemble 3remMeHTbl MoryT ObiTb
BbINOJIHEHbI B BUAE CETYATOWN CTPYKTYPbI UMM HATSXKHOrO MOMNOTHA, YTO MOXET OKasaTbCs
BbIFOAHbIM B 32aBUCUMOCTW OT 3arpyKEHHbIX LUTYYHbIX rPy30B. HaTskHOe NONOTHO MOXeET
UMETb AOMOMHUTENBHYIO (DYHKLUMIO 3alUTbl OOTAHYTOrO LUTYYHOrO rpy3a OT BHELUHUX

¢hakTopoB, B YACTHOCTU, BNaru.

Ha npakTuke okasanocb pasyMHbIM WUCMOMNb3OBaHWE B KAYeCTBE HaTArMBaeMblxX
3MeMEHTOB HECKOINbKMX CTSKHbIX PEMHEW, Tak Kak 3TO MO3BONSET WUCMONb30BaTb YXKe
M3BECTHbIE CTSDKHblIE pPEeMHW, npu4YeM OCOBEHHOCTb HacTosero UusobpeTeHus
3aKNOYaETCA B TOM, YTO 3TU CTSDKHbIE PEMHU MOXHO MO MEHbLUEN Mepe YacTUYHO
HanpaBnATb W HaTSArMBaTb BOKPYr LUTYYHbIX FPY3OB C MOMOLLbI0 OOLLero ycTpoinctsa

nojauu.

Takum oOpasom, nNpu MUCNONb3OBaHUM HACTOSLLEro M300pEeTeHnss Nonb3oBaTento
OonbLUe HE HYXHO OTAENbHO OOMaTbiBaTb U 3aTArMBaTb KaXKAbIM M3 CTSKHBIX PEMHEN
BOKPYr LUTYYHOro rpysa. BmecTto 3Toro npegycmoTpeHo obujee YCTPOUCTBO Mnojauu,
Bnarogaps Yemy gaxe o4uH Nonb3oBartenb, 63 NpuBneYeHnss MOMOLLHNKA, MOXET Nerko

N BbICTPO 3aKPENUTL YINOXEHHbIW LUTYYHbIW MPY3 Ha TPaHCNOPTHOM TEMEXKE.
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MNpenmMyLiecTBO NPEANOXEHHbIX BbIWE HaTArMBaeMblX 3MEMEHTOB nepeq
peLieTyaTbiMN KOHCTPYKUUAMMN, U3BECTHBIMU U3 YPOBHA TexHuKK (cp. DE 20 2007 019 318
U1), 3akniovaeTca B UX CPABHUTENBHOW NErkoCTU N BO3MOXHOCTU U3MEHEHMSA POpMbI, a
Takke, npy HeobXxoAMMOCTW, BO3MOXHOCTW MPOCTOM M HEAOPOron 3ameHbl B cryyae

noBpeXaeHn4.

Kpome TOro, BO3MOXEH BapuaHT, B KOTOPOM MO MEHbLUEN Mepe OfUH
HaTArMBaeMbi 3NEMEHT CUCTEMbl PEMHEWN PacnonoXeH BAOMb OAHOW U3 MPOAONbHbIX
CTOPOH rpy30BON NNatdopMbl M BbINOMHEH C BO3MOXHOCTbIO OXBaTta LUTYYHOro rpysa,
YINOXEHHOro Ha rpy3oByl0 nnargopmy, C NOMOLUbKD YCTPOWCTBA MOAAYN NO MEHbLUEN
Mepe 4YaCTMYHO B HanpaBfEHUW, MNEPNEHAUKYNAPHOM MPOAOSNbHOM OCUM TPAHCMOPTHOW
Tenexkn. Kak Oyaet 6Gonee nogpobHO OMMCAHO HWXKE, NpU 3TOM He 00si3aTenbHO
HanpaBnATb MO MEHbLUEW Mepe OAMH HaTArMBaeMbli 3NEMEHT MOMHOCTbIO BOKPYr
LUTYYHOro rpysa, yroXXeHHOro Ha rpy3osylo nnargopmy. B kadecTtse anbTepHaTMBbl Unu
AOMOMHEeHNa ANa UKCaUnn LUTYYHbIX FPY30B MOXET OKa3aTbCs AOCTaTOYHbIM OXBAT AYIN,
Hanpumep, nopsaka 120°. Pewatowlee 3HadeHne MmeeT pUKCauus LUTYYHOro rpysa Ha

rpy3oBoW nNnatopme NnocpesCcTBOM HaTSKEHNS.

Ons obecneyeHnss BO3MOXHOCTM CMELLUEHUS MO MEHbLUEN Mepe OFHOro
HaTArMBaemoro 3fieMeHTa OTHOCUTENbHO T[py30BOM Nnatdopmbl B  Hanpa.reHUM
NPOAOSIbHOW OCK FPYy30BOM NNaTOPMbl MO MEHbLUEN MEPE OA4UH HaTArMBaAEMbINA 3ANTEMEHT
MOXET ObITb YCT@HOBMEH C BO3MOXHOCTbIO CMELLEHUS Ha Hanpaensoen UM MHOM
NoaoBHOM 3remMeHTe, OPWEHTUPOBAHHOM, MO CYLWEeCTBY, BAOMb MNPOAOMLHOMN OCK
rpy3oBon nnatgopmbl. B 3aBUCMMOCTM OT BapuaHTa OCYLUECTBNEHUS M3obpeTeHus B
Ka4yecTBe HanpaBnsoLen MOXHO MCMONb30BaTh CYLLECTBYIOLME 3NIEMEHTbI KOHCTPYKLMK,

NPOXoASALUME, NO CYLLECTBY, BAOMb NPOAONBHOM OCK rpy30BON NnaTdopMbl.

B cnegytolwem BapuaHTe OCyLLECTBNEHMS N30OPETEHNS NO MEHbLLEN MEpe OAWUH
HaTArMBaeMbll 3NEMEHT MOXeT ObiTb BbINOMHEH C BO3MOXHOCTBIO MNEPEMEHHOro
COEAMHEHNs C YCTPOWCTBOM MNOJayn W OTCOEAWHEHWst OT Hero. B 3Tom BapuaHTte
OCYLLIECTBINEHMNS HEHYXHbIE HATAMMBaEMbIE 3NTEMEHTbI MOXHO HEe TOMbKO nepemeLyaTb 13
30HbI, B KOTOPOW rpy3oBasi nnatdopma He 3arpykeHa u, cregoBaTenbHo, dukcayms He
TpebyeTcs, B APYryto 30HY, HO U NPU HEOOXOAUMOCTU NPOCTO OTCOEAUHATL OT YCTPOUCTBA
nogaun. Takum obpa3om, HaTArMBaemble 3NEMEHTbl B OTCOEAUHEHHOM COCTOSIHUM He
HanpaBnsATCS BOKPYr rPy30BOM NAaTtdopMbl UNN YOXKEHHOTO HA HEE LUTYYHOrO rpy3a, a

OCTaKTCA B HEAKTUBHOM MONOXXEeHUN, HanpumMmep, B CBEPHYTOM COCTOAHUN.

I'IepemeHHoe coeguHeHne n oTcoeaunHeHne TakkKe no3BonAeT CHOoBa COeAUHATb

HaTArMBaemMble 3MEMEHTbI, CMEeLLEeHHble OTHOCUTENbHO FPy30BOM NNatgopMbl, C TakKkKe
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CMELLEHHbIM YCTPOUCTBOM MOAAYM B COOTBETCTBYHOLUEN TOYKe, 4TOObI PacnonoXuTb
HaTarMBaemble 3MEMEHTbl, MO BO3MOXHOCTW, MEPNEHAMKYNAPHO K MNPOAONbHON OCK
rpysoson nnatgopmbl. [ns 3TOr0 yCTPOMCTBO MOJAYM MOXET COAEpPKaTb HECKOMbKO
TOYEK KpenmneHus, pacrnpeaeneHHblX BAOMb MNPOAONBHON OCU U  BbINOSMIHEHHbIX C
BO3MOXHOCTbIO MOMEPEMEHHOrO MPUCOEAMHEHNA U OTCOEAMHEHMS, MO MEHbLUEN Mepe,
OfHOro HaTarMBaemoro anemeHta. Mpu HanM4YUM HECKOMNbKUX HATAMMBAEMbIX 31EMEHTOB
Takke MOXET OKasaTbCA BbIFOAHbIM MPELYCMOTPETb TOYKA KPEMNNEeHUs B KONMUYECTBE,

npesbilUAOLLEM KONMNYECTBO HATArMBaemMblX 3NeMeHTOB.

Mpn 3TOM Kaxkgas U3 TOYEK KPenneHust YCTPOWCTBA Mojaqn MOXKET CoaepKaTb
NOAMNPY>XMHEHHbLIM  KPEMNEXHbIA  3MEMEHT, BbIMOMHEHHBIA  C  BO3MOXHOCTLHO
B3aUMOAENCTBUS C COOTBETCTBYIOLMM YrryGneHMeM Ha HaTarmBaeMoM 3MEMEHTE Anis
KpenneHus HaTArmBaeMbIX 3NEMEHTOB. Takasi cuctema MOXeT ObITb MOXOoxa, Hanpumep,
Ha KOHCTPYKUMIO pemHen 6e30nacHOCTM BOAMUTENST B TPaHCMOPTHbIX CpeacTBax.
PasymeeTcsi, BO3MOXHa W oOpaTHasi KOHCTPYKLUMS, B KOTOPOM Ha HaTArmBaemom
3NeMeHTE NPeayCMOTPEH NMOANPYXUHEHHBLIA KPEMEXKHDBIN 3MNEMEHT, B3aMMOLENCTBYOLLNIA
C COOTBETCTBYIOLUMM YrnybrneHnem B MecTe KpenneHus. KpenexHbi 3neMeHT MOXeT
npeactaensaTb cobon GONT, KPOK UM MHOW NOAOBHbLIN 3NEMEHT. DTOT 3NEMEHT MOXET
OblTb BCTPOEH B COOTBETCTBYIOLUA 3anMparoluii MEXaHU3M, B KOTOPbIM MOXET ObiTb

BCTaBIEHO 3arOpHOE CPeACTBO C COOTBETCTBYIOLLMM YriyOneHnem.

PasymeeTcsi, BO3MOXHbl WU anbTepHaTMBHbIE BapuaHTbl, B KOTOPbIX, Hanpumep,

KPENEeXHbI 3NIEMEHT HE NOAMPYXKMHEH.

Cuctema pemMHEen MOXET AOMOMHUTENbHO COAEpXKaTb HaTsSXKHOE YCTPOUCTBO,
npeaHasHa4YeHHOe AN HATSKEHMS NO MEHbLUE Mepe OAHOro HaTArMBaeMoro 3remMeHTa.
Ecnn HatarMBaembix 3NEMEHTOB HECKOMNbKO, MX MOXHO HaTArMBaTb C MOMOLLbIO OLHOro
HaTsXKHOrO YCTpOMCTBa. B anbTepHaTMBHOM BapuaHTe OAHO HaTSXKHOE YCTPOWCTBO
COEAMHSAIIOT C OAHMM HaTArMBaeMblM 3NEMEHTOM WM OrPaHUYEHHbIM KONUMYECTBOM
HaTArMBaeMbIX 3NEMEHTOB, HanNpuUMep, ABYMS, TPEMS UNMN YETbIPbMS HaTArMBaEMbIMM

AnemMeHTamMmn.

Kpome Toro, HaTskHOe YCTPOMCTBO MOXET COAEepKaTb BpaLlaloLUACs BOKPYr €ro
NPOAONBHON OCU HAaTSKHOW Bar, Ha KOTOPbLIA MOMXHO MO MEHbLUEA MEpPEe YacTUYHO
HamaTbiBaTb M C KOTOPOr0 MOXHO MO MEHbLUEN Mepe 4acTUYHO pasmarbiBaTb MO
MEHbLLUEN MEPE OAUH MPUCOEAUNHEHHbIN HATArMBAEMbIN 3NEeMEHT. Hanpumep, HaTs>KHOW
Barn MOXET COAEpKaTb MO MEHbLLUEN MEPe OAHO LUENEBUAHOE OTBEPCTUE, YEPES KOTOPOE
MOXET MPOXOAUTb MO MEHbLUEN Mepe OAWH HaTarmBaembld anemeHT. B kauectse

anbTepHaTuBbl LUENEBUAHOMY OTBEPCTUIO HAaTSXKHOE YCTPOWCTBO MOXET COoAepXaTb



10

15

20

25

30

35

7

HaTSXKHON KPOHLUTEWH ANS HaMaTtblBaHUS MO MEHbLUEW Mepe O4HOro HaTArmBaemoro
anemeHTa. OTO pelleHne OoTnu4aeTca OCODEHHOW NPOCTOTOW  U3rOTOBMEHUA U
peanu3ayMn TPaHCMOPTHOW Tenexkn. HatarMBaembld 3NEMEHT HamaTtbiBalT Ha

HaTSXKHOW Bar C MOMOLLbIO HATSXKHOTO KPOHLUTENHA.

B kayecTBe anbTepHaTUBbI WMW [OMOMHEHUS HAaTSXKHOE YCTPOMCTBO MOXET
cofepxaTtb Ban ANs HATSXKEHUA HaTArMBaeMblX 311EMEHTOB, NMPUYeM MO MeHbLUen Mepe
OAVH HaTArMBaeMbl 3NeMEHT MOXHO HamaTbIBaTb Ha Ban U pasmMaTbiBaTb C Bana nytem
BPaLLEHMS OCU BOKPYr €ro npoaornbHoM ocu. Takum o6pasom, Ban BbINOMHAET OYHKLMIO
HaTSXKeHUS WNW, B BapuaHTe C [AOMNOMHUTENbHbIM HaTsHKHbIM - Barnom, YHKUUIO

npeaBapuUTenbHOro HaTAXXeHus.

B kauectBe anbTepHaTMBbI UMW AOMOMHEHUSI HATSHKHOE YCTPOWCTBO MOXET
cojepxartb MOnbl Ban M pacrnonoXEHHYO B HEM OCb, MPUYEM MO MEHbLUEN MEPE OAUH
HaTArMBaeMbI 3MEMEHT MOXHO HamaTbiBaTb W pasmartbiBaTb MYTEM BpaLEHMSI OCK
OTHOCUTENBHO MOMoro Bana. B 3Tom BapmaHTe OCYLLECTBNEHWS OCb C MOMbiM Barom
cnyxaT Ans HaTSBKEHWMS UMW, B BapuaHTe C AOMNOMHUTENbHBbIM HAaTSPKHbIM Barom,
npeABapuUTENbHOrO HaTsXKEeHUS HaTArMBaemMblX  3NEMEHTOB. Monbin Ban,
NPEeANOUYTUTENBHO, COAEPXKUT MO MEHbLUEW MEPE OAHO LUENEBUAHOE OTBEPCTME, Yepes
KoTopoe cBOOOAHDBIN KOHEL MO MEHbLUEA Mepe O4HOro HaTArMBaAEMOro 3rieMeHTa MOXET

BbICTYNaTb HapYXy.

Bo Bcex BapumaHTax OCYLECTBNEHMS HaTSXKHOE YCTPOWCTBO CRYXUT ANS
HaTSXKEHWS NO MEHbLUEW Mepe OAHOro HaTArMBaeMOro 3reMeHTa, Kak TONbKo OHO ByaeT
06BeEHO BOKPYr YNOXEHHOIO LUTYYHOrO rpy3a nojg Hy»XHbIM yriom oxsara. Hanpumep, B
BapuaHTe OCYLLECTBMNEHUSA C MOMbIM BanoM M PacronoXeHHOMW B HEM OCbiO MO MeHbLUEW
Mepe OAMH HaTArMBaeMbIi ANEMEHT MOXHO HamaTbiBaTb Ha MOMbIN Ban nNyTem BpaLleHus
OC/ OTHOCUTENbHO OKpYXKatloLlero ee norforo Bana. Ha npakTuke ocb pPaBHOMEPHO
BpaLLatoT, 1 HaTArMBaeMbli 3NeMeHT HaMaTbIBaloT Ha OCb, B TO BPEMS Kak MOnbIA Ban He
coBepLUaeT BpalyaTenbHbiX ABUWXKEHUA. B HaMOTaHHOM COCTOSIHUM MO MEeHbLUEA Mepe
OfVH HaTArMBaeMblA ANEMEHT MPaKTUYECKN NOMHOCTbIO HAXOAUTCS BHYTPWU NOMOro Bana,
3a UCKnoYeHMem cBoero CcBoOOAHOrO KOHLA, BbICTYMNAlOWEro Hapyxy u4epes
COOTBETCTBYIOLLIEE OTBEPCTUE B MONMOM Bary. 3TO MO3BONSET OCODEHHO nerko wu
fe3onacHO XpaHUTb HaTArMBaemMble 3MeMEHTbl CUCTEMbl pemHeR. 1o cyllecTBy, Takke
BO3MOXEH BapuaHT, B KOTOPOM MONblA Bar COBEpPLUAET BpallaTenbHOe ABUXKEHUE UNnn

HaTArMBaEeMbIA 3NIEMEHT HaMaTbIBaeTCH Ha paCI'IOJ'IO)KeHHbIIZ CHapy>xu nonbin Ban.

Mo MEeHbEeNn Mepe OAWMH KOHLUEBOM Y4acTOK MO MEHbLUEW Mepe OfHOro

HaTArMBaEMOro 3fieMeHTa MOXeT ObITb COeAMHEH C KOMMOHEHTOM HaTSXKHOrO yCTpOl‘/'ICTBa
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6e3 BO3MOXXHOCTM BpaLLeHWsi, NpUYeM BpalleHne Bana, OC1 Uiy Nnonoro Bana NpuBoguT K
HamaTblBaHWIO MO MEHbLUEN Mepe OAHOro HaTarMBaemoro ariemMeHTa W, Haobopor,
pasmaTtbiBaHME MO MEHbLUE Mepe OAHOro HaTArMBaemoro 3feMeHTa npuBOAUT K

BpaLleHuo Bana, oCu Ui nonoro sana.

B BapuaHTe OCYLLECTBMNEHMS, CogepXaLlemM TOMbKO HATSXKHOW Ban Ansa dukcauyum
HaTArMBAEMOro 3NIEMEHTa, HaTArMBaeMble 3MeMEHTbl MOXHO HamaTbiBaTb Ha HATSXKHOW

Ban Unun pasmMartbiBaTb C HEro NyTem BpaLleHna 3Toro sana.

Kpome TOro, HaTskHOE YCTPOWCTBO MOXET YBEMMYMBATb TPEHWE CLENnneHns
MeXAY AaHHbIM KOMMOHEHTOM HaTSXKHOIO YCTPOWCTBA U HaTArMBaeMbiM 3NEMEHTOM B
obnactn, B KOTOPOW MO MEHbLUEN Mepe OAWH HaTArMBaeMblA 3NEMEHT MOXHO
HamaTbiBaTb Ha KOMMOHEHT HAaTSKHOrO YCTPOMCTBA M pasmatbiBaTb C HaTSHKHOrO

yCTponcTBa.

HaTsykHoe YCTPOWCTBO MOXET [AOMONMHUTENbHO COoAep)KaTb MO MEeHbLUen mepe
OfHO NPMBOAHOE YCTPOWCTBO, CNy)Kallee ANs NPYBOAA BpallatoLLencsl YacTu HaTsKHOro
YCTPOWCTBA, Hanpumep, ocy, Bana Urnm HaTsXKHOro Bana, pacronoXeHHOro B NMofom Bany,
M BbI3blBAIOWMIA OTHOCUTENbHOE BpallaTenbHoe ABWXKeHWe. [lpu 3TOM npuBOAHOE
YCTPOMUCTBO 3aMEHSIET PY4YHOW NPUBOA MNOMb3OBaTEnNs, Hanpumep, KPVBOLUMM MUIK
aHanorM4yHoe yCTPOWCTBO, M TEM CaMbliM MOBbIWAET yA00CTBO 3KCnnyaTauuvM CUCTEMbI

peEMHEN.

Mpy HanMMYMU HECKOMNbKUX HaTAMMBAEMbIX 3MIEMEHTOB U HECKOMbKUX MPUBOAHbIX
HaTSDKHbIX YCTPOUCTB MOXET ObiTb NPeaycMOTpeH Onok ynpasBneHus, NO3BONSOWMUA Mo

Mepe HeoBX0ANUMOCTU PerynmpoBaTth OTAENbHbIE HATSXKHbIE YCTPONCTBA.

MonbI Ban MOXeT UMETb €AUHCTBEHHOE LLENEBULHOE OTBEPCTME, YEPE3 KOTOPOoe
BbIXOAAT BCe CBOOOAHbLIE KOHUbI (MPY HanMM4YMM HECKONbKMX HaTArMBaeMbIX 311€MEHTOB),
UMK NO OAHOMY OTBEPCTUIO Ha KaXKA bl HAaTArMBaeMbliA 3eMeHT. TO e caMmoe OTHOCUTCS
K MO MEHbLUEN Mepe OLHOMY LUeneBUAHOMY OTBEPCTUIO HaTSKHOTO Bana, NnocpescTBOM

KOTOpPOro HaTArMBaEMbIA 3NTEMEHT MOXET npoxoanTb 4epes HaTS>KHOW Ban.

Kpome TOro, HaTs)XHOE€ YCTPOWUCTBO MOXET WMETb 3aWuTy OT MNEPErpysku,
MO3BONAOLLYIO HaTArMBaTb WNU HamarbiBarb MO MEHbLUEW MEepe OAVH HaTsarMBaembiv
3MEMEHT TONMbKO A0 3a4aHHOro NOpPOroBOro 3HadeHusi. B cnyyae npeBbIlLEHUS 3TOro
NMOPOroBOro 3HayeHus (Hanpumep, 3HadYeHus pacTtarvBarowlero ycmnua okono 25 H),
3awmta oT neperpyskn npefoTBpallaeT nepepady KpyTAwero MOMEHTA, BBEAEHHOro
NPVBOAHBLIM YCTPOUCTBOM WX BPY4YHYIO MOMb30OBaTefnieM Ha Mo MEHbLUen Mepe OAMH

HaTArMBaeMbli 3NeMeHT. 3alyuta oT neperpysku MoxeT ObiTb BbINOMHEHa, Hanpumep, B
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BUAE XpanoBOW MydTbl, OrpaHVWYMTENS KPYTSLLEro MOMEHTa WNM WMHOro nozobHOro
YCTPOMCTBA W rapaHTUMpyeT, YTO HaTsarMBaemble 3nemMeHTbl He OyayT noaBepraTbes
HEeAOMYCTUMO BbICOKOMY pacTsirMBatoLleMy YCUnuio. OTO MO3BONSET YBENMWYUTb CPOK

CJ'Iy)K6bI HaTArmBaemMbIX 3NIEMEHTOB.

B nepsom BapuwaHTe 3awmra OT neperpy3km MoxeT ObiTb NpeaycMoTpeHa,
Hanpumep, B MeCTe COeAUHEHUS NPUBOAHOMO YCTPOWCTBA U BpaLLaloLLErocsi KOMNOHEHTa
HaTsKHOro YCTPOMCTBA, HanpuMep, Bana unvm ocu, U MOXeT NpepbiBaTh nepegavy ycunms
OT MPMBOAHOIO YCTPOWCTBA K Bamy WM OCW, KOrga Banm WM OCb OKasblBaETCs
HEenoOABMKHOW B pe3ynbTaTe pacTAarMBalolnX YCUNUW, AEWACTBYIOWNX Ha HaTSArMBaeMbIN
3NEMEHT UMM 3NeMEeHTbl. B 3ToM crnyyae npu HanuMuMM HECKOMbKUX HaTArMBaeMmbiX
3MEMEHTOB MOXET CMyYUTbCS TaK, YTO HU OAUH N3 HaTArMBaEMbIX 3TEMEHTOB HE yacTCs

noATAHYTb.

Tem He MeHee, BMECTO 3aLyMTbl OT NEPErpy3kM B MECTE COEAMHEHNS NPUBOAHOMO
YyCTPOMCTBA M Bana unmM OCU MOXHO NPefyCMOTPETb 3aluTy OT MEeperpyskm B MecTe
COEAVHEHNS KaXKAOro HaTArMBaemoro J3fieMeHTa C Bpawarowmumcs  KOMMOHEHTOM
HaTSPKHOro yCTponcTBa. Takum obpasom, OTAerNbHbIE HAaTArMBaeMble 3N1IEMEHTbI CUCTEMBI
PEMHEN MOXHO HaTArMBaTb HE3aBMCMMO ApPYyr OT gpyra A0 3a4aHHOr0 MakCUMAarbHOro
pacTarvBaroLLero ycunus, 4to OCODEHHO BbLIFOAHO B TOM Criyyae, ecrnv rpysoBas
nnaropmMa 3arpykeHa LWTYYHbIMX rpy3aMn HepaBHOMEPHO. B OAHOM U3 BO3MOXHbIX
BapWaHTOB OCYLLUECTBMEHUA NPEAYCMOTPEHbI, HanpuMmep, HaTarMBaemble 3MNeMEeHTbl B
dopme pemHen, BbIMNOMHEHHbIE C BO3MOXHOCTbIO HaMarbiBaHWS Ha PONUKN PEMHEN,
NpUYEM KaXabl PONUK PEMHSI COEAMHEH C BaNOM UMK OCbIO Yepes 3aLuTy OT Neperpyskm
(xpanosyto mydTy). EcCnum pacrarmsBaiowiee ycunve, LEeNcTBYIOLLEEe Ha pPeMeHb,
NpPeBbILLAET OMNpeAeneHHOe MoporoBoe 3HayeHune, xpanosas MydTa npockanb3biBaeT,
BCNEACTBME 4Yero BpaljatenbHOe ABWXKEHME Bamna unu ocu bonee He nepejaetcsa Ha

COOTBETCTBYIOLLUIA PONMK PEMHS.

Pasymeercsi, BO3MOXHbl W anbTepHaTUBHble BapuaHTbl  OCYLLECTBIEHMWS

NpeLCTaBnNeHHbIX CUCTEM 3aLLUUTbI OT Neperpysku.

B ocobeHHO npepnoyvTUTENbHOM BapuaHTe OCYLLECTBIEHMS MO MEeHbLUed Mepe
OLVMH KOMMOHEHT HaTsKHOrO YCTPOWCTBA ANS NPEeABapUTENbHOrO HaTsXKeHUst no
MEHbLUE Mepe OfHOro HaTArMBaeMoro dNieMeHTa, B YaCTHOCTM HaTSXKHOrO Bana, Cry»XuT
Ana bukcaumm no MeHbLUen Mepe O4HOro NpeABapuUTernbHO HaTSAHYTOrO HaTArMBaeMoro
anemeHTa. 3TO NO3BONSET, kKak OOBACHANOCH Bbille, 3aUTUTL HaTSKHOE YCTPOMCTBO OT
neperpysku NocpeAcTBOM 3aLMTbl OT NEePErpyskn BCrnencTBne BpallaTenbHOro ABMmKeHUs

AnA HamMatbliBaHUA WU pasMaTtbiBaHUA HaTArMBaeMblX 3NE€MEeHTOB. Takum 06p830M, B
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crnyqyae HenpejHaMepeHHOro OMnpPOKUAbIBAHUS TPaHCMOPTHOW TEMEXKW 3awmta  oT
neperpyskun cpabotaet nog ASUCTBMEM MACChl TAKKE OMPOKUHYBLUMXCS LUTYYHbIX MPY30B,
N Trpy3, COOTBETCTBEHHO, Gonee He Oyaer 3akpenneH. VIMEHHO Ha TakouW criyyau
)KenaTtenbHO [ONOMHUTENbHOE KpenneHue rpysa. [ns 3Toro HaTsbkHOW Ban MOXHO

MCNONb30BaTb KaKk AOMNOMHUTENbHbLIA KOMMOHEHT HATS>KHOMO yCTpOIZCTBa.

Mocne yCcnewwHoro HaTshkeHUst NOCPEeACTBOM Barna, OCU U Nonoro Bana unm apyrux
KOMMOHEHTOB C 3alUTOM OT MNEeperpysku, KOTOpble MOryT MPUMEHATLCA B KayecTse
YCTPOWCTB NPEABaPUTENBHOMO HAaTSKEHUsI, HaTSKHOW Ban TakkKe NOBOPaYMBalOT Ha
3agaHHbIA yron, Hanpumep, Ha 180° BOKpyr CBOEW NpPoAONbHON OcK. 10 MEeHbLUEN Mepe
OfAWH HaTArMBaeMbI 3NIEMEHT MNPOBOAAT Yepes LEeNeBMAHOE OTBEPCTUE HATSKHOIO Bana
N NyTEM BpaLlEHUS BBOAAT B HEMOCPEACTBEHHbLIN KOHTAKT C HapYXHOW MOBEPXHOCTLIO
HaTskHoro Bana. Kak Obino pacKkpbiTO Bbile, 3TO MOXET OblTb peanus3oBaHo, Mo
MEHbLLEN MEpPe YaCTUYHO, MOKPLITUEM, CTPYKTYPOWN NMOBEPXHOCTU UNN AOMOMHUTEMNBbHBIMM
3NeMeHTamMn (Hampumep, WwunaMu Wnv Pe3MHOBLIMW 3MEMEHTAMM), MOBbILIAKOLLMMM
TPEHVE CUENNEHNe MpUnerarwLwero HaTarmBaemoro anemeHTta. Takum obpasom, no
MEHbLLEN MEPEe OAWH HaTArMBAEMbINA 3NEMEHT PUKCUPYETCS B HATSHYTOM COCTOSTHUM 3a

CYET TpeHnAa cuenneHna Ha HataXXHOM Bany.

Cam HaTspkHOW Ban MOXET ObITb MEXaHUYeCKkM 3adPUKCUPOBAH B 3TOM MOMOXEHUM,
Hanpumep, CTONOPHbIM BONTOM, KOTOPbIN BXOAUT B 3alenfieHne Kak C HaTsPKHbIM Banom,
Tak U C HEMOABWXKHOW YacTblO TPAHCMOPTHOW Tenexku. B anbTepHaTtMBHOM BapuaHte
dukcaums moxeT ObiTb OCyL|eCTBNEHa MPUBOAOM HATSXKHOrO Bana. Hanpumep,
BO3MOXEH TMApaBNYECKNA NPUBOA HaTSXKHOrO Bana, Npuyem 3anopHbi KnamaH 3Toro
NPUBOAA YAEPXKMBAET HATSXKHOW Ban B NOMOXEHWUU drkcaymn. B kauecTBe anbTepHaTUBbI
WNn BMECTe C TUAPaBNUYECKMM MPMBOAOM MOXHO WCMONb30BaTh 3ybuaTylo penky,
KOTOpasi, B CBOK OYeEpeAb, MeXaHW4eckn UKCUPYETCS B MOMNOXEHUW, B KOTOPOM

HaTSXKHOW Ban HAXOA4UTCS B CBOEM MOMOXEHUN C*)I/IKcaLlI/II/I.

HeszaBncumo oT Tvna cdukcayum, B criydae HEeCKONbKMX HaTArMBaeMbIX 3NIEMEHTOB
N HECKONbKUX HAaTSKHbIX YCTPOWCTB MOXET ObiTb [JOMOMHUTENbHO NPeaycMOoTpeHa
cucTema ynpasreHus, No3Bonsiowas pasnuyHbiM 06pa3om akTUBM3NPOBaTb OTAErNbHbIE
HaTskHble YCTPOWCTBa Ans dukcaumm no mepe HeobxogumocTu. [axe B cryyae
MexXaHM4Yeckon uKcaymn, Hanpumep, CTOMOPHbIM OONTOM, K KaXKaoMy HaTsKHOMY
YCTPOWUCTBY WM K KaaoOMy HaTArMBaemMomy 3MeMeHTY MOXeT ObiTb NpUCOeLUHEHO

cobCTBEHHOE CTOMOPHOE YCTPOMCTBO.

Kpome TOro, BO3MOXEH BapuwaHT, B KOTOPOM YCTPOWCTBO MOAAYM COAEPXKMT MO

MEHbLUE Mepe OAWH HanpaBRsitoWUA TPOC W/UNN HaNPaBnSIOWYHO LUTAHTy, C KOTOPbIM
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U C KOTOPOW NO MEHbLLEN MEPE OAWNH HATSArMBaeMbI 3NEMEHT MOXET ObiTb COeaMHEH
Takum obpasom, 4ToObl €ro ¢ NOMOLLLID HanpasnsLWEro Tpoca WNn HanpasnsoLen
LUTaHrN MOXHO ObINO HanNpaBnsTb, MO MEHbLUEN MEePe YaCTUYHO, BOKPYF LUTYYHOrO rpyaa,

YIIOXXEHHOrO Ha rpy30BYto NraTgopmy.

B aTtom BapuaHTe ocCyLlecTBneHusi, Hanpumep, cBOOOAHbIN KOHEL MO MEHbLUEN
MEpe OAHOro HaTArMBaAEMOro 3nemMeHTa MOXET ObiTb COeAUHEH C HanpaBRsoLLMM
TPOCOM MNK HanpaBnsioOLWen WTaHron. Ecnn npegyCMOTPEHO HECKONbKO HaTsarMBaeMbIxX
3MEMEHTOB, TO NIOrMYHO, YTO NPU CMELLEHUM HanpaBnsoLWero Tpoca Unv HanpasnsoLen
LUTAHIM BCE COEAUHEHHBbIE C HAMW HaTSArMBaeMble 3NEMEHTbI TaKKe MOryT ObIiTb CMELLEHbI
COOTBETCTBYKOLWMM  oOOpasom, Onarogaps 4Y4emy  4OCTUraeTcss  OnuCbiBaeMbln
n3obpeTeHnem 3pdeKT, COrnMacHO KOTOPOMY OTAENbHbIE HaTArMBaeMble 3MEMEHTbI He

HY>XHO HaNpaBnSTb BOKPYT LUTYYHOrO rpy3a no OTAeNbHOCTY.

B BapuaHTe ¢ HanpaBnsiolen LTaHroM HanpabBnsaowas LuTaHra BbIrogHbIM
00pa3oM MOXET cofepKaTb HaTsKHOe YCTPOWCTBO MM €ro KOMMOHEHTbI ANS HaTSHXKeHWs
Unu UKcaumMm Nno MeHbLUEN Mepe OAHOro HaTArMBaemoro 3nemMeHTa. 3TO no3BonseT
peanunsoBaTb (OYHKLMOHANbHYIO YHUMUKALMIO HanpaBnsiowen LTaHrM U HaTSrmBaemMoro
3rnemMeHTa, TO €CTb YMNPOCTUTb W YAELUEBUTb U3roTOBIEHWE CUCTEMbl PEMHEN 3a CYeT

YMEeHbLUeHNA Konu4yecTtea OTAelbHbIX aetanen.

YCTPOUCTBO Nojaym MOXET AOMOSTHUTENBHO CoAepXaTb NO MEHbLUEN Mepe OAVH,
NPeANOYTUTENBHO, ABa YAEPXMBAOLWUX pbldara ANS HanpaBneHuWs W YAepXKaHus
HanpaensALWEro Tpoca UNM HanpasnSIoOWEN LWTaHM, NPUYEM MO MEHbLUEN Mepe OAVH
YAEPXKMBAIOLMA pblHar pacnonoXeH Ha O4HOM M3 nonepeyHbix GOKOBbIX 3neMeHToB. B
YaCTHOCTW, MO MEHbLUEN MEPE OAUH YAEPXMUBAOLMIA pbldar MOXeET OblTb COEAUHEH C
NMPUBOAHBLIM  YCTPOWCTBOM, C TMOMOLLBbIO KOTOPOrO MO MEHbLUEA Mepe OfuH
YAEPXKUBAIOLMIA pbldar MOXHO Mnepemellatb OTHOCUTENbHO rpy3oBOM MnaTtdopmbl Ans
HanpaBneHVs N YAep)KaHUsa HanpaBnsoWero Tpoca Unn HanpaBnsoLWen WTaHrn. Takum
o6pasom, No MEHbLUEN MEpPE OAMH YAEPXKUBAIOLWMIA pblHar CNyXUT Kak AN nepegayn
CMELLALWEro ABWKEHUSI HA HaNpaBfsiiOWMN TPOC UMW HaMNpPaBRSOWYKO LUTAHTY, Tak U
ANS  yAEpXKaHWsi  HanpasnsloLWeEero Tpoca UMW  HanpaBnslWeEW  LWTaHrm B

COOTBETCTBYHOLLEM NONOXEeHUN.

Tem He MeHee, B KayecTBe arbTepHaTVBbl YyAepXuBaloLemy pblyary Ans
HanpaBneHVs 1 yaepXaHus HanpaBnsiowero Tpoca Ui Hanpaensowen LWTaHM MOXeT
ObITb NPeLYCMOTPEHA MO MEHbLUEN Mepe OAHa, NPEAMNOYTUTENBHO, ABE YAepXKMBaloLme
pamMbl, NPMYEM MO MEHbLUEN Mepe ofHa yAepXuBatoLas pama pacrnonioxeHa Ha Of4HOM

M3 nonepeyHbliX OoKkOBbIX 3nMemMeHToB. B oTnnume oOT no MeHbLuen mMmepe o04HOoro
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YAEPXKUBAIOLErO pbl4ara MO MEHbLUEW Mepe OfHa yaepkuBawwlas pama MOXeT
AOMNONHUTENBHO COAEPXKaTb NO MEHbLUEN MEPE O4HY HaNPaBnSIoOLWYO, B KOTOPYIO MOXET
BXOAMWTb YYaCTOK HanNpasnsoLWEero Tpoca Unmn Hanpasnsowen WTaHM ¢ BO3MOXHOCTbIO
NPSIMOro UM OMOCPELOBAHHOrO BeAeHUS. Hanpumep, BO3MOXEH BapuaHT, B KOTOPOM K
Kaxxgomy m3 CBOOOAHbIX KOHLOB HanpasBnsloLWero Tpoca npukpenneH 6onT mnm MHOW
NoaoOHbIN  3MEMEHT, KOTOPbIK, B CBOK O4Yepeab, MOXET HanpasnATbCA MO
HanpaBnALWUM ABYX YAEPXKMBAOWMX paMm, YCTAHOBMEHHbIX Ha nonepeyHbix GOKOBbIX
anemMeHTax TpaHCcrnopTHoW Tenexkn. Ha OGonte moxeT ObiTb AOMNONMHUTENBHO
NPeayCMOTPEHO UKCUPYIOLLEE YCTPOWCTBO (Hanpumep, HaTsKHOW BWMHT UMW MHOW
NoAOGHbIN 3MEMEHT), KOTOPOE MOXET nNpu HeobxoanmocTn GUKCMpPOBaTb Y4acToK
HanpaBnsALWEro Tpoca OTHOCUTENbHO Hanpasnsowen. Kpome Toro, mexgy 6Gontom,
cny)kaLum HanpasnsoLWMM 3NIEMEHTOM, U COOTBETCTBYIOLLMM Y4aCTKOM HanpasnsioLero
TpOCa MOXET HAXOAUTBLCS COEAMHUTENbHANA AeTarb, HaNpUMeEpP, B BUAE XKECTKOW LUTaHIW,
ANSt JOMNONMHUTENBHOrO YBENUYEHUsI paguyca oOBA3KM OTHOCUTENBHO YAEpXKMBatoLLEN
pambl. TOT e npuMHUMN YHKUMOHUPOBAHUS, PasyMeeTCsl, MOXHO MPUMEHUTb U K

HanpaBnALLEN LUTaHre.

HakoHel, no MeHblUen Mepe OAWH YAEPXUBAOLWMA pblyar WUnu, B KayecTBe
anbTepHaTuBbl, MO MEHbLLEA Mepe OfHa YAepKuBatoLasi pama MoXeT ObITb CoeMHeHa ¢
NPUBOAHLIM  YCTPOMCTBOM, C MOMOLLbID KOTOPOrO MO MEHbLUEA Mepe OAWH
YASPXKMBAIOLLMIA pblHar Uy y4acTok HanpaBnsitoLero Tpoca Uiy HanpasnsioLen LUTaHru,
pasMELLEHHbI B HanpasnsloWen, MOXHO nepemellatb OTHOCUTENbHO Py30BOU
nnartgopmbl. [MpnBOAHOE YCTPOMCTBO MOXET MPeacTaBnsATb COOOM MexXaHW4YecKui nnm
3NEeKTPUYECKUA W/WNWU TUAPaBRAUYECKMA NpuBoA. B O4HOM U3 BO3MOXHbLIX BapuaHTOB
npesycMoTpeHa NpUBOAHas LieMb, KOTOPYD MOXHO HanpaBnsiTe BHYTPU YAEPXKUBaOLLEN

pambl.

CnepoBarenbHO, ONUCaHHOW BbiLUEe TPaHCNOPTHOW TENEXKOW CO CBOEW CUCTEMOW
PEMHEN MOXET BPYYHYIO YMpaBnsTb OAMH MOMb30BaTENb, KOTOPbIA, Hanpumep,
NEPEBOAUT  YAEPXKMBAKOLWMA  pbl4ar WM y4acTKW  Hanpaensowero Tpoca Wu
HanpaBnsLWEN LUTaHIN, HaxXOASALWMECH B HanpaBnsilOWEN, B HY)KHOE MONOXeHue Ans
KpenneHusl YrNOXEHHOro LUTYYHOrO rpy3a U PUKCUPYET UX B 3TOM MOMOXEHUN. Tem He
MEHEE, B anbTEPHaTMBHOM BapuaHTE BO3MOXHa W Aae BbIrOAHA KOHCTPYKUMS C
MPUBOAHBLIM  YCTPOWCTBOM, €CMU  HY)XHO MakCMMarnbHO YNPOCTUTb  yrpaBneHue

TPaHCMNOPTHOW TEMNEXKOWN AN LUTYYHbIX FPY30B.

CooTBeTCTBYIOLLEE  MNPMBOAHOE  YCTPOWCTBO  MOXET WMEeTb,  Hanpumep,

3NEKTPUYECKUA, TUAPaBMUYECKAN WUNN MHEBMAaTMYECKMA npuBoA. MoxeT okasaTbes
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BbIrOAHbIM BapuaHT, B KOTOPOM MPUBOAHOE YCTPOWUCTBO BbIMOMHEHO C BO3MOXHOCTHHIO
YAEPXKAHUA YAEPXKUBAIOLLErO pblyara UN COOTBETCTBYIOLLErO yyacTka HanpasBnstoLlero
TpOCa WNM HanpaBnSAOLLEN LUTaHrM B HY)KHOM MOMOXEHWN Ana UKCauuy LUTYYHOro
rpysa. Tem He MeHee, B KayecTBe anbTepHaTWBbl UMM AOMOMHEHUs MOXeET ObiTb
NpeaycMoTpeHa cuctema uKkcaumm, Hanpumep, YCTPOWCTBO ANS 3auenneHvs unm

mKcaLumn HanpaBNSAOLLEN LUTaHM UM HanpPaBnAoLLEro TPOCa B HYXXHOM MOMOMXEHUN.

CornacHo BTOpOMYy acnekty usobpeteHust no nyHkTy 13 no MeHblen mepe
y4acTKu nonepeyHbix OOKOBbIX 3NEMEHTOB, COAepKalyme YCTPOMCTBO MOy CUCTEMbI
PEMHEN, BbIMOMHEHbI C BO3MOXHOCTbBIO CMELLEHNSI OTHOCUTENBHO rPy30BOM NnaTdopmbl B
HanpaBneHun, MNEpPneHANKYNSPHOM rpy30BOM nnatopme. 3TO pelleHne no3BonseT
HagEeXHO MPWXKUMATb LUTYYHbIE TPY3bl PasNMYHOMA MNOrPy304YHOW BbLICOTblI K FPY30BOM
nnatgopme. Kpome TOro, HeT HeobXogMMOCTM B ajantayumum YCTPOWCTBA MoAauM.
Hanpumep, ecnn yCTpOMCTBO NOZAYN COLEPKUT MPUBOAHYIO LiEMb, TO HE HY>KHO MEHSITb
ANVHY MPUBOAHOW LIEMMW; BMECTO 3TOrO BCE YCTPOWCTBO MOAaYM CMELLAeTCs BBEPX UMK
BHM3 BMECTE€ C COOTBETCTBYIOLYMM Y4YaCTKOM MOMepeyYyHoro OOKOBOro arnemeHTa

OTHOCUTENBHO rPY30BOW NNaTgopPMbI.

B uvacTtHocTW, nonepeuvHble OOKOBblE€ 3MEMEHTbl MOryT ObiTb BbINOSHEHDI
TENECKONUYECKNMN N COAEPXKaTb MO MEHbLUEN MEpe OAHO MPUBOLHOE YCTPOWCTBO ANS
nepemeLLeHNs OTHOCUTENBHO rPy30BON NnaTgopMbl B HANpasreHnn, NepneHanKynspHOM
rpysoson  nnarcopme. [lpuBogHOE  YyCTPOMCTBO  MOXET  ObiTb,  Hanpuwmep,
rMApaBnMYECcKMM, HO BO3MOXHbI W anbTePHaTMBHbIE BapwaHTbl, Hanpumep, C

anekTpoasuratenem u sybuarbiMm penkamm.

Kpome TOro, mexgy nonepeyHbiMu OOKOBbIMW 3NemMeHTamMu MOXeT ObliTb
npeayCMOTPEeH MO MeHbLUe Mepe OAWH OMOPHbIA  KPOHLUTEWMH AN NOAAEPKKU
ycTponctea nogayn. B uvacTtHocTn, B cnyyae rpys3oBon nnatopmbl ANUHOM (B
HanpaBneHnn NpogonbHon ocn) 6onee 10 METPOB OMOPHbLIA KPOHLUTEWH CRYXUT ANS
AONONHUTENBHON NOAAEPXKKN MO MEHbLUEN MEPE OAHOMO HanpaBnsoLEro Tpoca umnm no
MEHbLUEN MEpe OAHOW HanpasnsAoowWen LTaHrnm yctponctesa nogaydn. COOTBETCTBEHHO,
OMOPHbIN KPOHLLUTEWH, B YaCTHOCTU, MOXET ObITb YCTAHOBMNEH C BO3MOXXHOCTBIO CMELLEHNS]
B HanpaBneHMn npPOAONbHOM OCKM Tpy30BOM nNnatdopmbl  ANsS  ONTUMANbHOrO
BblpaBHMBAHUSA €ro MONMOXEHUS B 3aBUCMMOCTM OT YPOBHSA 3arpy3ku. [ns aToro,
Hanpumep, MOXHO NMPEAYCMOTPETb MO MEHbLUEA MEPE MO OZHOMY PONUKY Ha KaKAOW U3
MPOAONbHbIX CTOPOH TPy30BOW MNNatdopMbl WM Ha 3NEMEHTax, NPOXOASLMX BAOMb

NPOLONbHbIX CTOPOH rPY30BOK MNaTdopMbil.
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Take MOXeT OblTb BbIFOAHLIM BapuaHT, B KOTOPOM MO MEHbLUEN Mepe OAUH
OMOPHbIA  KPOHLUTENH COAEPXKUT NPUBOAHOE YCTPOWUCTBO YCTpOMUCTBa nogauyn. B
YACTHOCTW, MPU HanMMuMM NoJarollen WTaHrm COOCTBEHHbLIA BEC MOAaloLWEen LTaHrm
COOTBETCTBYIOLLUEN ANUHbI MOXET noTpeboBarb WCMOMHEHWS OMOPHOrO KPOHLUTENHA
Taknm obpasom, 4ToObl OH CnocobCTBOBAN €€ HanpaBneHWd BOKPYr LUTYYHOro rpyaa,
KOTOPbIA AOMKEH ObITb 3aKpenneH Ha norpysoyHon nnaTtdpopme, BMECTe C OAHUM UNu
ABYMSI YCTPOWCTBAMM MOAAYM Ha MOMEPEYHbIX CTOPOHaxX TPaHCMOPTHOW TEMNEXKM.
MopobHO npMBOAHOMY YCTPOWMCTBY WNKU  YCTPOMCTBAM Ha nonepeyvHbix OOKOBbIX
3NeMeHTax, B KadyecTBe MNPUBOLHONO YCTPOMCTBA MOXET OblTb NpeaycMoTpeHa

yAepXuBaroLlas pama ¢ NpMBOAHON LIEMbIO NN MHOE Nog00HOe YyCTPOMCTBO.

Kpome TOro, OMOPHbIA KPOHLUTEWH, PasyMeeTCHd, MOXET ObiTb BbIMNOMHEH C
BO3MOXHOCTbIO  MEPEMELLEHUS B HanpaBneHWW, NEPNEHAUKYNSIPHOM  Fpy30BOM
nnargopme, T.€. MO OCU CBOEWN BbICOTbI. pU 3TOM BO3MOXEH BapWaHT, B KOTOPOM MO
MEHbLLUEN MEPE YacCTb OMOPHOrO0 KPOHLUTEWHA BbIMNOMNHEHA TENECKONMUYECKON, Hanpumep,
y4acTKU OMOPHOrO KPOHLUTENHA, NPOXOASLME B HanpaBreHUW, NEePneHAUKYNSPHOM

rpysosown nnatgopme.

B cnegyowiem BO3MOXHOM BapuaHTE OCYLLECTBMNEHNSI HACTOSLLEro n3obpeTeHuns
MOXET ObITb MPEeyCMOTPEHO OTKMOHSOWEE YCTPONUCTBO ANS1 OTKIIOHEHUS MO MEHbLUEN
Mepe OAHOro HaTArMBaeMoro 3NeMeHTa, NPUYEM No MEHbLLEN MEPE OAWH HaTArMBaeMbIn
3NEMEHT HanpaensAlT C MOMOLLbIO OTKMOHSIOWEro YCTPOWCTBA, MO MEHbLUEN Mepe
4YacTUYHO B HarnpasneHuu, NO CyLEeCcTBY napannenbHOM MpPOAOSIbHOW OCU FPy30BOM

nnaropmbl.

Ha npaktuke OBGHapy»Xunocb, YTO, Hampumep, HaTArMBaeMbi dNEMEHT WK Mo
MeHbLLen mepe Bonblias YyacTb €ro KOMMOHEHTOB MOXET ObiTb OCOGEHHO KOMMAKTHO U
HageXHO pasmelleHa B obnacty gHuWLA TPaHCMOPTHOW TENEeXKU MMM MpUKpenneHa K
Hemy. TeM He MeHee, B TakOM BapuaHTe OCYLLECTBMNEHMS MaKkCUMarbHOE BblABMKEHWE
KOMMOHEHTOB HaTArMBaeMoro 3feMeHTa B MPOAONbHOM HanpasreHun (napannenbHo
NPOAONBHON OCU TPYy30BOM MNaTtdOpPMbl) OrPaHUYEHO KOMECHBbIMU OCAMM TPaHCMOPTHOW
TENexkn. TeM He MeHee, NOCKOMbKy 06nacTb rpy3oBoOn NNaTtdopMbl, PACMNONOXKEHHAs Hag
KONECHbIMM OCSIMM TPAHCMOPTHOWN TEMEXKN, TaKKe LOIMKHa MCNONb30BaThCA ANA YKNaLKM
N uKkcaymm LITYYHbIX FPy30B, HEOOXOAUMO OTKMOHWUTb MO MEHbLUEN MEepe OAWH
HaTArMBaEMbIN 3MEMEHT MO MEHbLUEW Mepe 4acTU4HO U3 obnacTv MeXAy KONECHbIMM
ocsMKn (B KOTOPOW MOXET ObITb YCTAHOBMNEH HATArMBaeMmbld 3NemMeHT) B obnactb Hapg

KONEeCHbIMU OCSIMU. [INs 3TOro CNyXXWUT OTKMOHSIIOLLee YCTPOMUCTBO.
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Takoe yCTPOWUCTBO MOXET MNpeacTaBnsTb COOOM MO MeHbLUEW Mepe OAHY napy
OTKITOHSIIOLLMX POSIUKOB, KOTOPbIE COEANHEHBI C HAaTArMBAEMbIM 3IEMEHTOM U BbIMOMHEHbI
C BO3MOXHOCTbIO COOTBETCTBYIOLLEINO OTKIMOHEHUSI MPUCOEANHEHHOIO HaTsArMBaemoro
anemeHTa. [lna 3TOro HaTarMBaeMbl 3NEMEHT, HaNPUMeEpP, HaTSXKHON PEMEHb, MOXHO B
NepBbIN pa3 OTBECTU NEPBbIM OTKMOHSAIOLMM POMMKOM U, TEM CaMblM, OTKMOHUTb Ha 90°,
NpuU4YeM OpPUEHTaUUs HaTArMBaeMoOro anemeHTa B pe3ynbTare Takoro OTBeAeHUS
N3MEHUTCS C MO CYLLEeCTBY NePrneHANKYNSPHON NPOAONbHOM OCKU rpy30BOI NnaTtdopmbl Ha
napannenbHyto. C NMOMOLLbIO BTOPOro OTKMOHSAIOWEro ponuka MOXHO eLle pas OTBECTU
HaTArMBaeMbl 3NEMEHT U OLHOBPEMEHHO OTKMOHUTbL Ha 90°, MpUYEM HaTArMBaeMbin
3NEMEHT B pesynbTaTe AONOMHUTENbHOrO OTBeAEHUS ByaeT NPOXOAUTb MO CYLLECTBY He
napannenbHO NPOAONIbHON OCK FPy30BOW NNaTdopMbl, @ CHOBA NEPNEHAUKYNAPHO. JTO
no3sonsieT 06BA3bIBaTb M MPWKUMATL LUTYYHbIE TPY3bl, PaCMONOXKEHHbIE Ha FPy30BOM

nnaropme Haz KONeCHbIMU OCSMMU.

OnucaHHble Bblle acnekTbl M306peTeHns MOryT cnocobCTBoBaTb PELUEHUIO
MOCTaBMEHHOW 3a4a4M Kak Mo OTAENMbHOCTU, Tak U B COMETaHWMM Apyr ¢ gpyrom. bonee
TOrO, MPU3HaKN 3aBMCUMbIX MYHKTOB 2-12 MOryT ObiTb TakMm ke obpa3om 0ObeaMHEHbI
KaKk C TPaHCMOPTHOW TEMNEXKOW COrnacHO BTOPOMY acnekTy nsobpeteHus (6e3 npnsHakos
nepBoro acnekra nsobpeTeHns), Tak U C TPAHCMOPTHON TEMEXKOW COrmacHO nepsomMy

acnekTy n3obpeTeHns unm ¢ kombrHaymMen acnekTos n3obpeTeHus.

[lepeyeHb DUryp YepTexen

Hacrtosiee unsobperteHne 6Gonee nogpobHO pPackpbITO HUMXKE CO CCbINMKOM Ha
COMPOBOAUTENbHBIE YEPTEXKM, Ha KOTOPbIX M30OpaXkeHbl NPeanoYTUTENbHbIE BapUaHThbl
OCYLLIECTBNEHUSA U300pPETEHUsI, B KOTOPbIX KOMOWHMPYIOTCA OTAEMbHbIE MPU3HAKU
nsobpeteHnss. OpHako cneymanuct, pasyMeeTcsi, MOXeT paccmatpuBatb MX Mo
OTAENbHOCTU WUNN oO6beAUHATb ANS NOMyYEeHUs NonesHbiXx komOuHauui. Ha durypax

CXEeMaTUYHO N300padKeEHO:
durypa 1a:  Bua cOOKY TPAHCMOPTHOWN TEMNEXKKN COTNAacHO YPOBHIO TEXHUKN.
durypa 1b:  Bug c3agm TPAHCNOPTHOM TEMNEXKN cornacHo dur. 1a.

durypa 2a: Bug CcOOKY TPaHCMOPTHOM TEMEXKA COrMacHO W300pEeTEHNO B

NepBOM BapuaHTe OCYLLECTBMNEHMS.
durypa 2b:  Bug c3aam TPAHCNOPTHOM TEMNEXKN COornacHo dur. 2a.

durypa 3a:  Bug cOOKY TPaHCMOPTHOM TEMEXKN COrnacHO M300peTEHMIO BO

BTOPOM BapuaHTe OCYLLECTBMNEHNS.
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Qurypa 3b:  Bug c3agn  TPAHCNOPTHOW TENEXKKM COrMacHo Un3obpeTeHuto,

n3obpaxkeHHoOW Ha cour. 3a.

durypa 3c.  BUL C334M TPAHCMOPTHOW TEMEXKW COrmacHo W300peTeHuo B

anbTepHaTUBHOM TPETLEM BapUaHTE OCYLLECTBMNEHUS.

durypa 3d:  BuA C3a4M TPaAHCNOPTHOM TEMEXKKM COrMacHO M30OpETEHMIO B

anbTepHaTUBHOM YETBEPTOM BapuaHTe OCYLLECTBMNEHUS.

durypada: BUL B YACTUYHOM paspese TPaHCMNOPTHOM TENEXKM COrnacHo

N306peTeHNto B anbTePHATUBHOM NATOM BapUaHTe OCYLLECTBMNEHUS.

durypa 4b:  Bug c3agM TPaAHCMOPTHOW TENEXKU COrnacHo M300peTeHnio B

COOTBETCTBUM C BapUaHTOM OCYLLECTBIEHUS, M300pakeHHOM Ha cur. 4a.

durypa 4c: BUL C334M TPAHCMOPTHOM TEMEXKW COrnacHo W300peTeHuo B

anbTepHaTUBHOM LLUECTOM BapuaHTe OCYLLEeCTBIEHUS.

durypa 5: JeTarnbHbI BUI HaTSrmBaeMoro arieMeHTa TPaHCMOPTHOW TeNeXKM

COrnacHo U30BpeTEHMIO.

durypa 6: AeTanbHbIA  BWUA HaTArMBaeMoro 3femMeHTa W KPEenexHoro

YCTPONCTBA TPAHCMOPTHOWN TENMEXKN COrfacHoO n3obpeTeHunto.
durypel 7a, 7b: BapWMaHT C AONONHUTENbHbIM OpPE3EHTOBbIM NOSTIOTHOM.

CeefeHus, NnoaTBEPXKAAOLLNE BO3SMOXHOCTb OCYLLIECTBNEHUS N306peTeHns

Ha cdur. 1a n 1b B yenom msobparkeHa TpaHCNOPTHaA Tenexka, M3BEeCTHas u3
YPOBHSI TexHMKU. OHa coaepxuT pamy 9 TENexKn, O4HOBPEMEHHO CRyXaLLyt rpy30BOU
nnatopmMon Anst TPAHCNOPTUPYEMOrO LUTYYHOrO rpysa. ['pysoBasi nnatdopma npoxoamT
BAOMb CBOEWN MPOAONbHOM OCK L 1 orpaHnyeHa Ha KOHLax CBOEW TOPLIEBOW CTOPOHbI (Ha
dur. 1a cnesa 1 cnpasa UnNu cnepean u ¢3aaun) nonepeyHbiMmM 6OKOBbIMK 3nemMeHTamm 1.
Pama 9 Tenexku onMpaeTcs Ha LIAacCu U KOMECHbIe OCU BblE Konec 8 TpaHCMOPTHOW

TENEXKN.

Ha dur. 2a u 2b nsobpakeH nepBbii BAPUAHT TPAHCMOPTHOW TEMEXKKM COrMacHo
ns3obpeteHunio B Buge cOOKy 1 C3a3aM COOTBETCTBEHHO, a Ha cur. 3a, 3b — BTopon BapmaHT
TPaHCMOPTHOWN TEMNEXKN COrNMacHO M300peTeHnto B Buae cOOKy M €3aan COOTBETCTBEHHO.
Ha dour. 3¢ n 3d nsobpakeHbl gBa APYrUx BapuaHTa TPAHCNOPTHOW TEMEXKN COrmnacHo
nsobpeteHnio B Buae c3agn. Ha dur. 4a-4c wmnsobpaxkeHbl Apyrve BapuaHThbl
TPaHCNOPTHOM TENEXKMN COrnacHo U3obpeTeHUIo B BUAE C3a4M NN B BUAE C YACTUYHbIM
paspesom (cur. 4a), a Ha cur. 5 6onee nogpobHO PaCKPLITO HATSKHOE YCTPOWCTBO

TPaHCMOPTHON TENEXKNU CcornacHo u3obpeTteHuto. HakoHey, Ha dur. 6 nokasaHbl
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AOMOMHUTENbHbIE  AETanu  HaTSXKHOrO  YCTPOUCTBA M KPEMEeXHOro  yCTPOUCTBA
TPaHCMOPTHON TEMNEXKN COrnacHo unsobpeTeHnto, a Ha cwur. 7a u 7b — BapuaHT C
AornonHuTeneHbiM  BpeseHToBbiM  nonoTHom  70. CoBnagatrowne npusHakm UMeroT

OAWHAKOBbIE CCbINOYHbIE 0603HAUYEHUS.

B nepBom BapuaHTe TPAHCMOPTHOW TEMNEXKN COrnacHO NM30BPETEHUIO Ha KaXaom
nonepeyHom OOKOBOM 3nemeHTe 1 TPaHCNOPTHOW TENeXKN COrnacHo W300peTeHunto
NPeAyCMOTPEHO YCTPOWCTBO MOAaYW, CoAepKallee yaepxuBawowmn pbiHdar 5. Mexay
YAEPXKUBAOLWMMM pbldaramMm 5 no BCEW ANWHE TPaHCMNOPTHOW TEMNEXKN MPOXOAUT
HanpaensawLwas wWraHra 3, coBepLiatowas Kpyrosoe nepemeljeHne K npu spaiyeHum

yaepxusaroLmx poidaros 5 sokpyr ocu D BpawleHmsa (cm. cur. 2b).

Kak ykasaHo ctpenkammn Z Ha chur. 2a n bonee OT4ETNMBO BUAHO Ha cdur. 2b,
nonepeyHble BOKOBblE 3NeMeHTbl 1 cogepaTt YyCTPOWCTBO, MO3BONALLEE nepemeLlarb
UX BBEPX M BHW3 OTHOCUTEMLHO T[PY30BOM nNNatdopmbl, T.€. B HanpasneHun Z,
nepnenankynapHoM rpysoson nnatdpopme. [na 3Toro, Hanpumep, MOXeT ObITb
npeaycCMOTPEHO Teneckonmyeckoe yctpoucteo 30, nepeas 4vactb 30a KoTOpOro
HEMNOABWMKHO COEQMHEHA C pamon 9 TpPaHCMOPTHOrO cCpeacrtea, a BTopas 4actb 30b,
BbINOMIHEHHAA C BO3MOXHOCTbIO  TENECKOMUYECKOrO  BbIABWKEHUS, HEMOABWKHO

coefMHeHa C COOTBETCTBYIOLLUM MOMNepeyHbIM GOKOBbIM 3N1EMEHTOM 1.

MockonbKy B 3TOM BapuaHTE OCYLIECTBNEHUS U30OPETEHUs BECb MOMNEpPEeYHbIN
OOKOBOW 3NEMEHT MOXHO nepemeLjatb OTHOCUTENbHO rpy3oBOM nnaTtdopmbl, HET
HEeOBXOANMOCTN BHOCUTb U3MEHEHWUSI B YCTPONCTBO MOAAYN TPAHCMOPTHOW TENEXKN, YTO
aBnsaeTcs 6onblUMM NPeMMyLLeCTBOM. B anbTepHaTMBHbIX BapmaHTax OCyLLEeCTBNEHUS
N300pETEHNS TOMbKO YacTb NonepeYHblix HOKOBLIX 3NEMEHTOB MOXET ObITb BbINOMHEHA C
BO3MOXHOCTbIO MEpPeMELLEHNss OTHOCUTENbHO [py30BOM nnatdopmbl. BbirogHbIM
o6pasom, 3Ta YacTb npeacraBnseT cobon y4acToKk, Ha KOTOPOM YCTaHOBMEHO YCTPOUCTBO

noAayun TPaHCNOPTHOWN TEMNEXKN.

C NomoLLblo perynupyemMblx Mo BbICOTE NONepeYHbiX GOKOBbIX 3NIEMEHTOB MOXHO
AOMONMHUTENBbHO afanTMpoBaTb TPaHCMOPTHYIO TENeEXKY W, B YaCTHOCTW, HaTsHKHOe

YCTPOWCTBO K PasnmnyHbIM YCIOBUSIM 3arpy3Kku.

MNepemelyeHre MOXeT OCYLLEeCTBMATLCA C MOMOLLbIO MpuBOAA, Hanpumep, ¢

NOMOLLbIO aneKkTpoasurarens, ruapasnmn4eCckoro unn nHesmMaTn4eCckoro npmueoja.

CB060OAHbIE KOHL|bl HECKOSbKUX HaTArMBaeMbIX 3NIEMEHTOB, BbINOMHEHHbIX B BUAE
PEMHEN, npukpenneHbl K Hanpasndawowen wraHre 3. OHM nepemeLyaloTca BMECTe C

HanpaBnsaLWen WTaHron 3 Npu ee nepemMelyeHun. HatsarmBaemble anemMeHTbl B BUAE
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PEMHEN, B CBOIO O4epeab, HaMaTbIBalOTCA Ha PONUKM 2 PEeMHEN 1 MOTyT pasmMaTbiBaTbCs
C PONMUKOB 2 pPeMHel B pesynbTaTe KPyroBoro rnepemeLleHuss HanpaBnsioLwen LUTaHru.

[ns aToro ponukn 2 peMHen yCTaHOBIEHbI C BO3MOXHOCTbIO BpaLLeHMsi BOKPYT ocu 2a.

[lBa nonepeyHbix OOKOBbIX 3nemeHTa 1 nogAepXuBalOT HE  TONbKO
yAEpXKMBaLMe pbldarm 5 ycTponctBa nojayn, HO W NPeAyCMOTPEHHOE AN HUX
NPUBOLHOE YCTPOWCTBO, KOTOPOE B JAaHHOM MPUMEPE COAEPXUT UAPaABINYECKUIA
UMMUHAP 6 1 3ybuyaTylo NPUBOAHYIO PErky 7 W Bbi3blBAET MNOBOPOTHOE [ABUXKEHUE
yaepxuBatoLLero pbivara 5 Bokpyr ocv D BpalleHus nocpeacTBOM nepejaqn yecunvs B

Touke 4 NPUNOXXeHUA CUNbI.

Tem He mMeHee, pasymeeTcs, BO3MOXHa anbTepHaTMBHas cuctema Ans npueoga
YAEPXKMBaIOLWMX pbl4aroB 5 BMECTO MOKasaHHOro NPUBOAHOMO YCTPOWCTBA, Hanpumep,

3NEeKTpoABUraTenb, rMaPaBIUYEeCKUA U MHEBMaTUYECKUIA NPUBOA,.

Kak nokasaHo panee Ha dwur. 2a, B [JAaHHOM BapuaHTE OCYLLECTBNEHUS
n3obpeTteHna HaTtarnBaemble anemeHTbl 10 B BUAE PEMHEN, HAMOTaHHbIE Ha POSUKA 2
PEMHEN, TakkKe MOryT ObiTb CMELLEHbI B HANpaBneHUn NpoaonbHON OCn L OTHOCUTENBHO
rpysoson nnatpopmbl. [ns 3TOr0 pPoOnuKM pemMHen MOoryT ObiTb YCTaHOBIEHbI C
BO3MOXHOCTbIO CBOOOAHOIO NepemMeLleHns Ha OTAENMbHOM Barly UInu Ha 3NeMeHTe pambl

9 Tenexku, NPoXoasALLeEM B NPOAOSIbHOM HanpasneHun L.

CBoboaHble KOHUbI Hatarmeaemblx anemeHToB 10 MoryT ObiTb OTCO€AMHEHbI OT
HanpasnsAwLWen WwraHrn 3 (Mnn, B BapuaHTe ocyLecTBneHusa cornacHo cur. 3a u 3b, oT
HanpaBnAwLWEro Tpoca) WU BHOBb NPUCOEAMHEHbI K HEW (MMM K Hemy) B HOBOM
OTHOCUTENBHOM MONOXeHUU. [na 3TOro, Kak nokasaHo Ha ¢ur. 2a, Ha HanpasBnswLwen
wraHre 3 moryT ObiTb NPEAYCMOTPEHbI ONpeAeneHHbIe TOUKM 3a KpenneHus (aHanornyHo
- TOukM 13a KkpenneHuss Ha Hanpasnswowem Tpoce 13), koTOpble MOryT ObiTb
NPeAyCMOTPEHbI Ha pPaBHOM pPacCTOsSHUM Apyr OT Apyra WM pacnpegeneHbl
HepaBHOMEPHO. Takum 06pa3om, BO3MOXKEH BapUaHT, B KOTOPOM B 30HAX MOrpysku, Kyaa
OBLIMHO yKnagbiBalOT Oonee TsKenble rpysbl, Hanpuumep, B MNepegHen 30He Mo
HanpaBneHIO ABWXEHUS, MNPEefyCMOTPEHO Oorblle TOYEK KPEnneHUs Ha MEHbLUEM
paccToaHUM ApYyr OT Apyra, YeM B 30Hax NOrpysku, kyga obbl4HO yKNaablBalOT MEHee
Tskenble rpysbl. Mmeer cmbicn npeaycmoTpeTb 6Gonblue Touyek 3a KpensneHus, Yem
HaTarMBaemblX 23nemMeHToB 2, u4ToObl obecneunTb BO3MOXHOCTb MEPECTaHOBKM
HaTarmBaembiX 3nemeHToB 2. KonmuyecTBO TOYEK KpenneHus MOoXeT ObiTb KpaTHO
KONMMYECTBY HaTArMBaeMbIX 3MIEMEHTOB 2, HanNpuMep, MOXET B ABa, TPW, YeTbipe n bonee

pa3 npeBbiwaTh KONMYECTBO To4EK 3a KpenneHus.
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Ha dour. 6 nokasaH npymep UCNONHEHUS TOYKM 3a KPenmeHns Ha HanpasnsaLwen
wraHre 3; Apyrme ToUKM KpenmneHus onyweHbl ANs ynpoLweHnst n3obpaxeHus Ha cwur. 6. B
NMoKasaHHOM BapuaHTe OCYLLECTBMNEHUS Touka 3 KpenneHus B paspes3e COAEPXUT
KpenexHbin 6ont 31 B yrnybneHun 32, nOANPYKMHEHHbIM C MOMOLUBID NPYXUHbI F
(cnupanbHOM NPYXWHbI, NAACTUHYaATOM NPYXXUHLI UMW APYroro YMNpyroro 3nemeHTa) u
ynpyro npwxartbii K Hanpasnsawwen wradre 3. Ha ycuneHHom ydyactke 34 ¢cBoOOAHOro
KOHUa HaTtarmBaemoro anemeHta 10 B NpeaCTaBfEeHHOM BapuaHTe OCYLLECTBMEHMS
CTSDKHOrO PEMHSI NPeayCcMOTpeHo yrnybneHne 33, B KOTOPOE MOXET BXOAUTb KPENEXHbIN
6onT 31 B 3apmkcMpoBaHHOM COCTOsIHUKN. CnejoBaTenbHO, CBOOOAHbBIN KOHEL, HaTSXKHOro
yctponctea 10 B Touke 3a KpenneHus BXOAUT B MPOCTPAHCTBO 35 Mexay KpeneXKHbIM
dontom 31 M HanpaBnsawOWeEN WTaHron 3 U BbITECHAET NOAMPYXUHEHHbIW GonT 31,
KOTOpbIA 3aTteM BxoauT B yrnybneHne 33 m Takmm o6pasoMm (PUKCUPYET HaTSKHOE
yctponcteo 10. Ansa ynydweHus hmkcauum Ha HanpaBnsoWen LTaHre 3 Takke MOXET
ObITb NPELYCMOTPEHO AOMNONHUTENBHOE Pukcupytoee yrnybneHmne 36, B KOTOPOE MOXHO
NPOABUraTb KpenexHbin 60NT (BPYYHYIO UNu B pesynbTare ynpyroro npeiBapuTenbHOro
HaTspkeHns), 4Tobbl NPEAOTBPaTUTL HEXenaTenbHoe OoTcoeauHeHne. B 3aBncumocTtu ot
BapuaHta  OCyL|eCTBMNEHUs  MOXeT  ObiTb  NpeayCMOTPEeH  AOMONHUTENbHbIN
WUCMOMNHUTENbHBIA  3MEMEHT, C MNOMOLLBIO KOTOporo ©OONnT MOXHO BO3BpawaTb B
He3anKCUPOBaHHOE MOMOXEHNE, B KOTOPOM HaTtsrmBaembin anemeHt 10 moxeT ObiTb

OTCOE/VHEH.

PasymeeTcsi, BO3MOXHbl W [pyrMe BapuaHTbl Pa3bEMHOr0 COEAUHEHUSA
HaTarmBaembix anemeHtoB 10 ¢ Hanpasnswowen wradron 3. B BapuaHte ¢
HanpasnALLWMM TPOCOM 13 TakkKe BO3MOXHbl APYrue peLUueHus, Hanpumep, kapabuHbl
WUNN MHblE YCTPONCTBA Ha CBOBOAHbIX KOHLaxX HaTarmBaemMblx 3fieMeHToB 10 U NpoyLUMHbI
Ans 3auenneHns B KadectBe Toudek 13a kpenneHms Ha Hanpasnswowem Tpoce 13.
Bo3amoxHbl 1 obpaTtHble BapuaHTbl, ONUCAaHHbIE W MOKas3aHHble Ha npumepe, TO eCTb
yrnybneHne Ha HanpasnswWen LUTaHre 3, B KOTOPOE MOMXHO 3alenKHYTb KPEMneXHbIN
3MEeMEHT Ha Hartarmeaemom anemeHTe 10, UNM KPKOKU Ha Hanpasnsiowem Tpoce B
KayecTBE TOYEK KPEenneHusi, KOTopble MOryT BXOAUTb C dukcauymen B yrnybneHus Ha

HaTarmesaemom anemeHTte 10.

Bo BTOpOM BapuaHTe ocywlecTBrneHns n3obpeterHns, naobpaxeHHom Ha cur. 3a n
3b, B obnactn nonepeyHbix GOKOBbIX 3NEMEHTOB 1 OTCYTCTBYIOT yAEpXKUBaKOLWME pblyaru
5, nepemewjarowmeca Bokpyr ocu D BpaweHusi. BMecTo 3TOro Kakabid MOMEpPeyYHbIn
BOOKOBOW 3MEMEHT COAEPXKNUT YAEPKUBAIOLLYIO pamy 15, B COCTaB KOTOPOWN MOXET BXOAUTb

OfHa NN HECKONbKO Hanpasnsawwmx 14 (cm. dour. 3b). B oTnuumne ot NepBoro BapuaHTa
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OCyLLeCTBMNEHNS, Kak ObIno ykasaHo Bblle, MexXay ABYMS yaepXusaowpmmm pamamu 15
HaTsHyTa He HanpaBnALiaa LUTaHra, a HanpasnsawWuUn Tpoc 13, KOHUEBbIE Yy4acTKu
KOTOPOro COe€AWHEHbl C HanpaBnAKWMMU anemMeHTamu 12. Hanpasnawowme snemeHTbl
12, Hanpumep, B Buae OOMNTOB WMNN WHbIX NOAOOHLIX 3NMEMEHTOB, B CBOK O4vepenb,
pacrnonoXeHbl B Hanpaensowmx 14 yaepxusaowmx pam 15 ¢ BO3MOXHOCTbIO CMELLEHMNS
N HanpasneHus. CMmelleHne HanpaBnsalwmux vacten 12 B nepegHen u  3agHen
yaepxuvsatowen pamve 15 BbidbiBaeT CMeELLeHWe Hanpasnswowero Tpoca 13 aHanornyHo
NMepBOMY BapuaHTy OCYLLECTBNEHUs, npuiem cBOOOAHbIE KOHLbl COEAUHEHHbLIX C HUM
HaTarmeaembix anemeHtToB 10 B BUAE PEMHEN TakkKe CMELLaTCA COOTBETCTBYHOLLUM

obpasom.

Hanpaensiowme anemeHTbl 12, pasymeeTcd, Takke MOryT ObiTb BbIMOMHEHbI C
BO3MOXHOCTbIO hMKcauum B Hanpasnawowmx 14, Hanpumep, NocpeacTBOM CTOMOPHOro

MexaHn3mMa B Buge yCtaHoBO4YHOro BuHTa Unm MHOro nogobHOro snemeHTa.

B aTom BapuaHTe HaTtarmBaemble anemeHTbl 10 B BUAE pEMHEN Takke HaMOTaHbI

Ha PONVKKN 2 PEMHEN U MOTYT BbITb pasmoTaHbl C HUX.

B ocobeHHO yaoBGHOM BapuaHTe OCYLUECTBMEHUS PONMKM 2 pPeEMHEN B 0BO0MX
BapmaHTax Hactosiero n3obpeTeHnss MoryT ObiTb YaCTbIO HATSXHOrO yCTPOWCTBA ANS
HaTSXKEHUS HAaTSArMBaeMoro 3rneMeHTa B BMAE PEMHS. Takoe HaTsKHOEe YCTPOWCTBO
MOXET CoAepXaTb, HanpUmep, NomMbi Ban U PacnonoXEHHYI0 B HEM OCb, Ha KOTOPYIO
MO>HO HamaTblBaTb U C KOTOPOW MOXHO pa3maTbiBaTh MO MEHbLUEN MEPE OAHO HaTSXKHOE
YCTPOWCTBO MyTEM BpaLEHMS OCW OTHOCUTENbHO mnonoro Bana. BpawarensHoe

ABVXKEHNE OCU MOXHO OCYLLIECTBNATE C NMOMOLLbIO MPUBOLHOMO ABUraTens UNn BPYUHYH.

B kauectBe anbTepHaTMBbl 3TOMY BapuaHTy HaTSXKHOrO YCTPOWUCTBa CneayroLuin
BapuaHT OCYLLECTBMNEHNs nokasaH Ha cour. 5. Bmecto ocn 2a nsobpakeHHOe HaTshKHOEe
YCTPOWUCTBO COAEPXWUT NPMBOAHOW Ban 27 ANS HamaTtblBaHWs W pasmaTtbiBaHUS
HaTarmBaemblx anemeHToB 10 B Buae pemHen. Kak m B gpyrux BapuaHTax
OCYLLECTBNEHNS, HaTArmBaemble anemeHTbl 10 B BUAE pemMHen MoryT ObiTb HAMOTaHbl Ha
POMNUKN PEMHEN, COEAVHEHHbIE C Banom 27 6e3 BO3MOXHOCTU BpalleHWs, UM MOryT
OblTb COEAMHEHbI C Banom 27 OAHUMM M3 CBOMX CBOBOAHBLIX KOHUOB. Ban 27 MOXeT,
Hanpumep, NPUBOAUTBCS B ABWKEHWE TUAPABNNYECKM MOCPELCTBOM MApPaBNYECKOro
npueoga 28, cCXxemMaTU4HO U30BpaKeHHOro Ha durype. B mecTte coegnHeHnsa mexay
Banom 27 n HatarmsaembiMn 3nemeHTamm 10 moryT ObITe NPEAYCMOTPEHBI OrPaHNHYUTENN
26 KpyTALero MOMeHTa, Hanpumep, xpanosas mydTa, npockanb3biBarowas mydra nnu
nHoe noaobHoe YCTPOWCTBO, cryXalme Ans 3awmtbl Bana 27 U COeAUHEHHOro C HUM

npusoga 28 oT neperpysku.
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B pononHeHne k Bany 27 npesycMOTPEH Tak HasblBaeMbI HaTskHOM Ban 17,
cnyxawmn Ana aBTOMAarMYecKoro HaTsXKeHUs W, B YACTHOCTW, PUKCAUUM HATSAHYTbIX
HaTarmeaemblx anemeHtoB 10 B BUAE pemHen. [nsa aToro HatskHOM Ban 17 coaeput
OLHO MMM HECKOMNbKO LIENeBUAHbIX OTBEPCTUM 17a, 4yepes KOTOpble HaTArMBaeMbiv
anemeHT 10 B BMAE PEMHA MOXET NPOXoauTb Yepes Ban 27. B ncxogHoMm nonoxeHum

HaTarnBaemble anemeHTbl 10 B BUAE peMHEN NPOXOAAT NPSMO Yepes HaTskHou Ban 17.

Tem He MeHee, ecnv HaTskHOM Ban 17 OyaeT MCnonb3oBaTbCsa AN NOATAMMBaHUS
UNW, B YacTHOCTU, PUKCaLUn HaTArMBaeMbix anemeHToB 10 B BUAE PEMHEN, HATSXKHOW
Ban 17 noBopauyMBalOT Ha 3ajaHHbI Yron BOKPYr €ero MpOoAOSfIbHOW OCU, MpUYeMm
HaTarmBaemble anemeHTbl 10 B BUAE PEMHEN, NPOXOoAdalme 4Yepes Mo MEHbLUEN Mepe
O4HO LUEeNneBMAHOE OTBEPCTUE 17a, npunerarwT K HAPY>KHOW MOBEPXHOCTU HAaTSKHOMO

Bana 17.

Hanpumep, kak nokasaHo Ha ¢ur. 5, MOXHO MCNONb30BaTb AOMONMHUTENbLHbLIN
npvBoA ANS BPAaLEHUS HaTsHKHOro Bana 17, KOTOPbIA B JAHHOM BapuaHTe COAEPXKUT
3ybuatyto penky 20, BbLINOMHEHHYKD C BO3MOXHOCTBbI JIMHEWHOIO MNEPEMELLEHNST C
NoOMOLbID ruapoumnuHgpa 21. B pesynbtate uHUMUMMpPYETCA BpawleHne 3ybuyartoro
koneca 17b, HaxoasLWerocsi B 3aUenneHnn ¢ Hel U COeANHEHHOrO C HaTsKHbIM Banom 17

nnn BCTPOEHHOro B HEro.

B HY>XHOM MOMNOXeHUW HaTsKHOro Bana 17, B KOTOPOM HaTArMBaeMble 3MEMEHTbI
10 B BUAE PEMHEN HATSHYTbI U NpUMeratT K HAPY>XKHOWN NOBEPXHOCTU HaTsXKHOro Bana 17,
cam HaTskHoM Ban 17 unu NPUBOLHOW KOMMOHEHT HaTshkHOro sana 17 moxeT ObITb
3apukcpoBaH B 3aHATOM UM MonoxeHun. [lpu  3TOM, Hanpumep, BO3MOXHA
MexaHunyeckass dukcayma 3ybuatonm penkm 20, koTOpas, Hanpumep, MoxeT ObiTb
3aduMKcMpoBaHa Ha pame 9 Tenexku OonToOM unuM ApyruMm nogobHbIM 3nemeHTom. B
anbTEpPHaAaTUBHOM BapuaHTE MOXHO TakkKe NpefyCcMOTPETb COOTBETCTBYIOLMIA 3aNOPHbLIN
KnanaH Ha rMapaBnMYecKkOM MPUBOAE, HAZEXHO yaepxmBatowmn 3ybuatyo penky 20 B

HY>KHOM NonoXxeHun. PasymeeTcs, BO3MOXHbI U ApYyrve anbTepHaTBHbIE KOHCTPYKLMM.

[pyron BbIrOAHLIM BapuaHT (M30BpaXkeHHbIA Ha ¢ur. 6) npegycmaTpuBaeT, YTo
HaTArMBaeMbl€ 3MEMEHTbI, B YAaCTHOCTU, CTSXKHbIE peMHU 10, moryT ObiTb pasmeLleHbl B
PYNOHHOM kopobe, T.e. CMOTaHbl B PYNOH. Takon Kopob MOXET cogepaTb MPYyXuHy 41,
HaxoAsLyoca B ocrnabneHHOM COCTOSIHUN, Koraa HatarmeaemMbln anemeHT 10 NOnHOCTbIo
CBEPHYT, N B HATSAHYTOM COCTOSIHUW, KOTAa OH pasmartbiBaeTcd. Takum obpasom, NpyxvHa
41 cnyxuT ANg aBTOMaTUYECKOro HaTsKeHus Hatarusaemoro anemeHta 10. B kayecTtBe
anbTepHaTUBbl UMW AOMNOMHEHUS HaTSKEHME MOXHO TaKkkKe OCYLECTBMATb C NOMOLLBIO

AONONHUTENbHOroO npueoAaa, rMnpuUyYemM KaXXaoMy HaTArmBaemMoMy J3NeMeHTY MOXeT
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COOTBETCTBOBATb COBCTBEHHLIN PErynupyembii Npusog. Takown 4OMNONHUTENBHbIV NPUBOSA

MOXET TakKe BbINOMHATb PYHKLMIO PUKCALMM HATSHYTOro HaTArMBaeMoro afiemMeHTa.

Ona pononHutenbHoW dukcaymm HaTtarmsaemoro anemeHta 10 B HYXXHOM
MOMNOXEHUN WU HaTSKEHUS B CrefylolemM BapuaHTe ocyljecTBrneHusa (cm. dwur. 6) Ha
HaTs>KHOM Bany 17 BMECTO LWEneBUAHOro OTBEPCTUS 17a nNpeaycMOTPEHbl HaTSKHble
KPOHLUTEWHbI 42, 4Yepe3 KOTopble MOryT MpPOXOAWTb HaTarmBaemble 3nemeHtbl 10. B
NCXOAHOM MOMOXEHUN HaTsarmBaemble anemeHTbl 10 B BUAE PEMHEN MPOXOAST MPSIMO
yepes COOTBETCTBYIOLUME HATSKHble KPOHLWTEWHbI 42 HaTtspkHoro Bama 17. Ecnm
HaTarneaemble 3nemeHTbl 10 HyXXHO HaTsHYTb U 3adMkcupoBaTb (TPEHME CLENNEHUs),
HaTsPKkHOW Ban 17 CHOBa MOBOPAYMBAOT C NOMOLLBLIO NPMBOAA Ha 3a4aHHbIN Yron BOKPYr
CBOEM MNPOAOMBHOM OCK, NPUYEM HaTsarmpaemble 3nemMeHTbl 10 B BUAE PEMHEN,
NPOXOAALME Yepe3 HaTAXKHbIE KPOHLUTEWHbI 42, NpUMEralT K HaPY>KHOW MOBEPXHOCTU

HaTs»Horo sana 17.

YT106bl 06ecneunTb HaAEeXHbIN KOHTaKT HaTarmpaemoro anemeHTta 10 ¢ Hapy>KHOW
NOBEPXHOCTLIO HaTsXHOro Bana 17 ¢ uenbio ukcayumn Hartarmpaemoro anemeHTta 10,
3TOT 3MNEMEHT MOXET ynydlaTb TPEHWE CUENMeHns Mo MEHbLUen mepe B obnacTsx, B
KOTOPbIX MOXET npuneratb HatarvBaemble anemeHTbl 10 B BUAE peMHen. OTO MOXET
OblTb 06ecneyeHo COOTBETCTBYIOLLEN CTPYKTYPOW MOBEPXHOCTU COOCTBEHHO HAaTSXKHOrO
Bana wnu AOMNOMHUTENbHBIMA 3MNEMEHTAMW, KOTOpble MOryT ObiTb NPUKPENneHbl K
HaTsKHOMY Bany. Hanpumep, Hapy)kHas OKpy>KHasi MOBEPXHOCTb HAaTSXXHOrO Bana MOXeT
ObITb LLUEPOXOBATOW, HaTSKHOW Bamn MOXET WMETb MOKPbITUE (Hanpumep, pPe3rMHOBOE
MOKPbITUE) UMK K HaTsXKHOMY Bany 17 MoryT ObiTb NpUKpPEenneHbl PE3NHOBbIE 3MIEMEHTbI B
BMAE 000MOYKM, 3NEMEHTbI C LUMNAMW UMK MHbIE NOAO0HbIE 3NeMeEHTbI. [JononHUTENbHbIE
3NEMEHTbI, Hanpumep, pPe3NHOBbIE 3NeMeHTbl B Buae o0onouykn, MoryT ObiTb
MPUKPENneHbl K HaTskHOMY Bany 17, Hanpumep, NyTeM NPUBUHYMBaHUS, NPUKIENBAHNS

Unn MHOW NogoBHOM onepaymu.

B yacTtHocTn, B BapmaHTax OCyLLUECTBMNEHUS, B KOTOPbIX TakoW AOMOSNHUTENbHbIN
HaTspkHon Ban 17 pgomkeH ObiTb NpeayCcMOTPeH Ans  duKCauum HaTarmBaemblX
anemeHtoB 10 B BMAE PEMHEN, PACMNONOXKEHWE HAaTSPKHOrO YCTPOWCTBA Ha JHULLE
TPaHCMOPTHON TENEXKN OKa3biBaeTCsl O0CO0eHHO yao0HbIM M KOMMAKTHbIM. Takoe
pacrnonoXeHne nokasaHo, Hanpumep, Ha dur. 4b. Kpome Toro, Hatarmeaemble 3NEMEHTHI
MoryT ObiTb B Nno6oe BpemMs HaTAHYTbl C MOMOLLbIO AOMNOMHUTENBHOIO HATSHXKHOro Bana
17, npuyem gna aToro He noTpebyeTca ocnabndatb KpenneHue HaTarmBaeMbixX

ANEeMEHTOB.
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OpHako, kak nokasaHo Ha dur. 4a, npegcrasnsiowen cobon paspes dur. 4b
BAOMb NMHUMM A-A, BO3HMKaeT ewe opHa TexHudeckada npobnema. Tak, npw
COOTBETCTBYHIOLLEM PACMONOXEHUN MaKCUMarbHOE BbIABMKEHNE KOMMOHEHTOB HATSKHbIX
YCTPOWCTB B MPOAOSNIbHOM HanpasneHuun (T.€. napannenbHO MPOAOSNbHOM OCU rPYy30BOU
nnatgopMbl) OrpaHUYEHO OCAMWU KOMnec 8 TPaHCMOPTHOM Tenexkn. Tem He MeHee,
MOCKONbKY 30Ha Trpy30BOM Nnatopmbl, pacnonoXeHHas Hag ocaMum  konec 8
TPaAHCMOPTHON TEMEXKW, TakKe AOIMKHA WCNONnb3oBaTbCA ANSA YKNagkm U dukcaymm
LUTYYHbIX MPY30B, HEOOXOAMMO OTKMOHWUTb MO MEHbLUEN Mepe OAUH U3 HaTArnmBaeMmbixX
anemeHToB 10 B BUAE pPEMHEN, NO MEHbLUEN MEpPEe YacTM4HO, M3 obnactn mexay
KOnecHbIMM ocsiMM B obnacTb Haj KomnecHbiMu ocsmun. CornacHo mnsobpeTeHunto, Ans

3TOr0 MOXET ObITb NPEAYCMOTPEHO OTKITOHSIOLLEE YCTPOUCTBO.

B npeacraBneHHOM BapuaHTe OCYLECTBNEHUSA Takoe YCTPOWCTBO COAEPXKUT ANSA
KaXXp,0ro OTKMOHAEMOro Hatarmsaemoro anementa 10 B BUAE pemMHSA napy OTKIOHSIOLMX
POMUKOB, CRNyXawux AN OTKMNOHEHUA W MW3MEHEHWSA HanpaBneHUs HaTarmBaembixX
anemeHToB 10 B BMae pemHen. Takum obpasom, HaTarmeaembln anemeHT 10 B BMae
PEMHSI, NMPOXOASALLMA, MO CYLECTBY, NEPREHAUKYNSPHO NPOAONLHOW OCUM TPaHCMOPTHOW
Tenexkn u3 obnactm mMexgy KOMeCHbIMA OCSMW, OTBOAUTCHA MEPBbIM OTKMOHSHOLUM
pormkom 10a u oTknoHaerca Ha 90°, TO eCTb NpPOXOoAWUT pJanee, no CylwlecTsy,
napannenbHO MPOAONbHOM OCU TPAHCMOPTHOW TENEXKN W, TeM CcaMbiM, TPy30BOU
nnatopmbl (Bnepes wnu Hasag). Broponm oTknoHswowmn ponvk 10b moxeT CHosa
OTBOAWTb HaTarmBaembln 3nemeHT 10 C OAHOBPEMEHHbIM OTKMNOHEHMeM Ha 90°,
BCMNeACTBME Yero HatarmBaembli anemeHT 10 Tenepb CHOBA OPMEHTMPOBAH MOMNEPEYHO,
T.€. NpubnuauTensHo nog yrnom 90° kK NPOAONLHON OcK rpy3oBon nnatdopmbl. Mexoas
M3 3TOro, OTKMOHEHHbIA HaTArMBaembli anemeHT 10 MOXET Takke WCnonb3oBaTbCs,
Hanpumep, B o6nactn Hajg KONeCHbIMM OCAMW, T.e. Hah konecamu 8, ANA HaTsKeHus

COOTBETCTBYIOLLMX LUTYYHbIX FPY30B.

BmecTo aBYyX Hanpasnswwmx 14, nokasaHHbIX Ha dur. 3b 1 cogepKaLlmx y4acTok,
BbICTYNAIOLWWA B 3arpy304HOE MPOCTPAHCTBO TPAHCMOPTHOW Tenexkn (y4actok 14a Ha
dur. 3b), moxeT ObiTb MPeayCMOTPEHa OfHAa HanpaBnsawwas no NepumeTpy unm no
CYLLECTBY MO NepuUMETPY, Kak nokasaHo, Hanpumep, Ha cur. 3c. Kpome TOro, Kak takke
NnokasaHO B BapuwaHTe OCYLLECTBMNEHWUS COrnacHo dur. 3¢, Mexay COOTBETCTBYIOLLEN
HanpasBnAwLWeEN YacTblo 12 1 HanpasnawwmM Tpocom 13 MoxeT ObiTb NPeayCMOTPEH
COEAVHUTENbHBIN 3neMeHT 12a, yBenuuusBawLwMi paguyc OOBS3KM HaTArMBaeMbIX
3NEeMEHTOB B BUAE pemHen (cp. dur. 3¢). Takon COeaUHNTENbHBIA 3MNEMEHT 12a MOXeET

OblTb BbIMOMHEH, HanpumMmep, B Buae KECTKOW LUTAHMN U COEAMHEH OAHUM KOHLOM C
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HanpaBnsaLWen YacTblo 12, B TO BpeMsi Kak ApYror KOHel npejHasHaveH Ans 3axsara

yyacTka HanpasngatoLlero Tpoca 13.

B BapuaHTax ocyuwlectsneHus, nsobpakeHHbiX Ha cur. 4b n 4c¢, BuagHoO, uTO
BMECTO OJHOW HanpasnsiloWeEen B KadecTBe Hanpasnswowen 14 npeayCMOTpeHbl Mo
MEHbLLUEN Mepe ABe Unu gaxke Tpu Hanpasnswowme 14a, 14b n 14c, NponoXXeHHbIe APYr
psagom c apyrom. [JononHutenbHble Hanpasnsawwme 14b cnyxar gna HanpasneHus
OAHOMo MMM HECKONMbKUX ypaBHOBELLUMBAOLWNX Ponukos 12b (aByx Ha dur. 4¢), KOTopble
npeaHasHa4vyeHbl Ans NPefoTBpalleHMst HaknoHa COeAUHUTENbHOW 4Yactn 12a n, Tem
cambiM, NMPOBMCaHUA HanpasnawoLero Tpoca. [nsa aToro Yepes HUX Ha NPUCOELUHEHHYIO
COEAVHUTENBHYIO YacTb 12a BO3AEWCTBYET yaepXuBaroLlas cuna, npoTMBo4encTsyoLlas
HaknoHy. KOHCTpyKuMs B BuAE PONUKOB OCOOEHHO BbIrOAHA MOTOMY, YTO OHWU MOTYT
ABUratbCs NO Hanpasnswowen 14b ¢ MUHUManNbHBIM TPEHNEM, KOTAA HY)XHO NEPEMECTUTL
Hanpasnawwmin  Tpoc 13, Tlpu 3toM  MOXeT OblTb NPeayCMOTPEH  OAVH
ypasHOBeLMBaLWmMA ponuk 12b (chur. 4b) nnu HECKONbKO YpaBHOBELUMBAKOLMX POSIMKOB
12b (cdour. 4c¢). AHanormyHbim 06pas3oM, CaM HanpasnALWMA 3MEMEHT 12 MOXeT

npescTaBnaTb COOOM PONMK UMW PONUKU ASi CHKEHWS TPEHUS B HanpaBnsioLwen 14a.

Kak nokasaHo Ha ¢ur. 4¢, TpeTbs HanpasnawLwas 14¢ MoxeT ObITb UCNONb3oBaHa
ANA Nnpuema 1 HanpasreHUa NPUBOAHOrO 3MEMEHTa, B AaHHOM Criyyae npuBOLHOW LEenu
22. B 30Hax OTKMOHEHUs, B KOTOPbLIX Hanpasnawowas 14a umeeT paguyc, B KayecTse
anbTepHaTMBbl UMW  AOMNOMHEHUS K NPeAyCMOTPEHHOMY pajguycy MoryT ObITb
NpPeAYyCMOTPEHbI OTKNOHSIIOLME ponukm 23 aons npusogHon yenu 22. MNMpueogHas uenb 22
MOXET MPMBOAUTLCS MO MEHbLUEN Mepe OLHUM BEAYLLUMM KONecoM 24, Kak nokasaHo Ha
durype. OTKNOHSOWME ponukm 23 1 N0 MEHbLLEN Mepe O4HO BeayLee Koneco 24 moryT
TakKke cogepxartb BHewHue 3ybbs ana obecrneyvyeHus OnpeaeneHHoro 3auenneHus ¢
NMPMBOAHON Lenbto 22 1 nepeaaymn MowHocTn 6e3 notepb. Cob6CTBEHHO NpUBOAHAS Lenb
22 B CBOK o4epeab COEAUHEHa C COeAUHUTENbHLIM 3NeMeHTOM 12a, HanpasnsaoLen
yacTtblo 12 u/wunu ypasHoBewmBawWwmmn ponukamm 12b. B 0cobeHHO BbIrogHOM Ans
NPeAOTBPALLEHNSA NEepeKaLUMBaHNA HaNpPasnAoLWLMX BapuaHTe, NokasaHHOM Ha dwur. 4c,
ABWXKYLLYIO Cuny npunararoT Mexgy Hanpasnsiowumu yactamm 12 B BUAE POMMKOB U

ypaBHoOBeLUMBaoLWMMKN pornnkamm 12b.

Ewe ogHa petanb BapuaHTa OCYLLUECTBREHUA, nokasaHHOro Ha dur. 4b un 4c,
3aknoyaeTcs B n3rmbe Hanpasnswowen 14 B obnactn nepexoga k rpy3oson nnatgopme.
OH cnyxuT Anga uKcauumn Hanpasnsiowero yCTPOUCTBa, B YaCTHOCTU COEAMHUTENBHON
yactn 12a, KoTopasi B UCXOAHOM MOMOXEeHUN (Korga rpys He 3akpenneH) n B pabouem

NonoXeHun (Korga rpya 3akpennieH, a Hanpasnaowun Tpoc 13 nnu npuKpenneHHble K
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HemMy HatarmBaemble anemeHTbl 10 3aduKCUMpoBaHbl) HEe BbLICTYNAET 3HAYUTENbHO 3a
npeaenbl OOKOBbIX pasMepoB rpy3oBon nnardopmbl U, Takum obpasom, s3awmuieHa oT

Cry4anHoro oTpbiBaHUS UNn gecdopmarmu.

KpenneHwe Hanpasnswowero tpoca 13 n/unu Hatarmeaemoro anemeHta 10 moxer
ObITb BbLINOMHEHO CaMbiMW pPasfMYHBIMKU - Cnocobamn, Hanpumep, MEeXaHU4ecku C
NoMOLLbIO B6onTa MnM MHOro NogobHOro anemeHTa (0603HAYEHO KpenexHbiM y3nom 12c¢)
WNM C MOMOLLBIO YCTPOMCTBA MNojadn, KOTOPOE, B CBOK o4yepeab, MOXET ObiTb
3aPMKCUPOBAHO B HYXXHOM TMOMOXEHUM, Kak Oblno OnucaHo Bbile B CBA3N C

HaTArMBaeMbIM YCTPOUCTBOM, U306 paxkeHHOM Ha dour. 5.

Kpome TOro, kak Obino ykasaHo BbILUE, MOXET OKasaTbCsl A40CTaTOYHbIM, YTODbI
Hanpasnawwas 14 npoxoguna oT OA4HOW NPOAONbHON CTOPOHbLI TPAHCMOPTHON TENMEXKKM
40 NPOTUBOMONOXHOW NPOAONBHOW CTOPOHBLI TakMM 06pasom, 4ToObl rpy3 Obin 3akpenneH

MNW HanpasnaLWKUA TPoc Bbin LOCTYNEH CTOSALEMY Ha 3eMne onepaTopy.

B apyrom BapuaHTe OCyLLUECTBMEHWUS, kak nokasaHo Ha dur. 3d, Ha ogHOM un3
NPOAOMbHbIX CTOPOH MOXeT OblTb npeaycMmoTpeHa xectkad OokoBas cTeHka 16,
orpaHmumMBaroLlas rpy3oByo nnatgopmy pambel 9 TEMNEXKM C OAHOW M3 €e NPOAONbHbIX
CTOPOH. JTa xecTkaa 6okoBas CTEHKa MOXET OXBaTblBaTb HaTArMBaeMble 3rIEMEHTbI MO
MEHbLUEN Mepe HacCTONbKO, YTOObI rpy3 Obin 3adhUKCUMPOBaH, UNU HanpasnsALWMA TPOC
Obin  AgocTyneH crodAwemMy Ha 3emne onepaTtopy. CornacHo usobpeteHuio, Ans
YaCTUYHOrO UMM MOMHOro  OBTArMBaHUA  YMNOXEHHOro  LUTYYHOro rpysa MOXHO
MCNONb30BaTb Kak YCTPOWCTBO MOAAYM C MO MEHbLUEW Mepe OAHUM YAEPKUBAIOLLMM
pblqarom (cp. cur. 2a, 2b), Tak M YCTPOUCTBO MOAAYN C MO MEHbLUEN MEpEe OAHOW

yaepxuvsatoLlen pamon (cp. cur. 3a - 3¢).

B kaxaom un3 ONMCaHHbIX Bble BapuMaHTOB OCYLLECTBNEHUA dukcaymns
HaTArMBaeMbIX 3MIEMEHTOB B HY)XHOM MOMOXEHUN MOXET OCYLLECTBNSATLCA C MOMOLLbIO
CamMoro yCTpouCTBa NoAaun, YAEPXKMBAOLLErO NX B HY>KHOM MONMOXEHUUN, U C NOMOLLbIO
AOMOMHUTENBHOrO duKeupytoLlero yctponcrtea. llocnegHee MoxeT ObiTb BbINOMHEHO, B
YaCTHOCTW, B BUAE MEXaHMYECKOro ukcupytowero yctponctea 12¢ (cp. cwur. 4a, 4b),

KOTOPOE MOXET NPEeACTaBNsATb COO0M OONT, KPKOK UMM MHOW NOA00HbBIA 3NTEMEHT.

PasymeeTcd, BMECTO HanpaBnsilOLWEN LUTAHMM B NEPBOM BapuaHTe (cMm. dur. 23,
2b) TaKke MOXET OblTb UCMOMBb30BaH HaNPaBnSOWNN TPOC. AHaNOrMyHbiM 06pasom, BO
BTOPOM BapuaHTe (cMm. cour. 3a-3d) MOXKET UMETb CMbICIT NCNOMb30BaHME HaNPaBnsOLEN

LUTaHr BMECTO HanpaBnsioLLero Tpoca.
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HakoHey, Ha chur. 3 nokasaHa eLje ogHa 0COBEHHOCTb HacCToSALEro n3obpeTeHus.
B yactHocTy, B criyyae TpaHCNOPTHbIX TEMNEXeK, AN1Ha rpy3oBoN nnaTtdopmMbl KOTOPbLIX B
HanpasneHun npoaonbHon ocu coctaeBngeT 10 meTpos mnu 6onee, MOXET OKa3aTbCs
LenecoobpasHOM NoagAepKKa HanpaBnAwLen WTaHr 3 nu Hanpasnsawwero Tpoca 13 ¢
MOMOLLbIO  AOMNOMHUTENBHOrO OMOPHOrO  KPOHWTEenHa 50, pacnonoXXeHHOro Mexay
nonepeyvHbiMn 60koBbIMM ariemeHTamu. OH MOXET ObiTb 3aKpenneH Ha TPaHCMNOPTHOW
Tenexke B CTAUMOHaPHOM MOMOXEHUM WM C  BO3MOXHOCTbIO NEepemeLleHuns
OTHOCUTENBHO FPY30BON NNatgopMbl B HaNpasfEHUN NPOAONBHON OCK L, 4TO nokasaHo
ABOVHOW cTpenkon Ha cur. 3a. CooTBETCTBYIOLEE NEpPEMELLEHNE OMOPHOrO KPOHLLTENHA
50 MOXET OCyL|eCTBNATLCS C MOMOLLLID Yrpasnsaemoro npmeoga (He MnokKasaHHOro Ha
durype) nnmn Bpy4Hyro nonb3oBatenem. Kpome TOro, ONMOPHbIN KPOHLUTENH MOXET ObITb
3apukcpoBaH B HY)XHOM MOSMOXEHWMW, Hanpumep, C MNOMOLbIO MpuMBOoAa UMK
AOMOMHUTENBHOW (PMKCaLUM B BUAE KPENEXHbIX CPEACTB, B YaCTHOCTM BOMTOB UMW UHbIX
NogOBHbIX 3MEMEHTOB, CMOCOBHbBIX (DUKCUPOBATL OMOPHLIN KPOHLUTENH HA pamMe TENEXKU

B 3a4aHHbIX MONTOXKEeHUNAX.

MogobHO nonepeyvHbiM GOKOBBIM 3NIEMEHTAaM, OMOPHbLIM KPOHWTENH 50 MOXeT
cogepkaTb YCTPOWCTBO NOAa4uM C MO MEHbLUEW MEPE OAHOWN yaepXKMBaroLen pamon (cp.
dur. 3a-3¢) ¢ HanpasnsawLWen 4YacTblo 12, 4TO NO3BONSET COOTBETCTBYIOLWMM 0b6pasom
nepemMeLyaTtb HanpaBnALYO LUTaHry UM HanpasnswoWU TPoC (YKa3aHOo CTPEenkon Ha
dur. 3a). Kpome TOro, ero MOXHO perynupoBatb aHanormdyHo nonepedHbiM GOKOBbIM
3NeMeHTaMm B HanpasneHun Z, NnepneHiukynsapHOM rpy3oBon nnardopme, B YacTHOCTY,
KaKk nokasaHo Ha urype, CTOMKM OMOPHOro KpoHwTenHa 50, OpPUEHTUPOBAaHHbIE B
HanpasneHmm Z, MOryT ObiTb BbINOMHEHblI TENeckonM4YeckuMmn. 3OTO NO3BONSET

OCYLLECTBNSATL PABHOMEPHYIO aaanTauuto K pasfnyHbIM YCIOBUSIM 3arpy3Ku.

BbirogHeim  obpasom  HacTosiee un3o0peTeHMe no3BonseTr  obecneynTb
OLHOBPEMEHHOE HaTsPKEHME OAHMM MOMb30BATENEM HECKONMbKUX  HaTArMBaeMbixX
3NEMEHTOB B BUAE PEMHEN BOKPYr LUTYYHbIX FPY30B, YIOXEHHbIX Ha TIpPy30BYHO
nnardopmy, 4na nx gukcaymm. 310 No3BoNAeT n3bexaTb N3BECTHOrO U3 YPOBHS TEXHUKM
HepocTaTka, CBSA3aHHOro ¢ 6onbLMMM Tpygo3aTpaTtamMu Ha PUKCaUmIo LUTYYHbIX TPY30B, U
B TO >X& BPEMS YIyuYLLAET YHUBEPCANbHOCTb W3BECTHbIX HATSArMBaeMbIX 3M1EMEHTOB,

NO3BONSIA KPENUTb Camble PasnunyHble rpys3bl.

[Ons LONOMHUTENbHOW 3alUTbl YNOXEHHOTO U 3aKPENMEHHOro LUTYYHOrO rpysa ot
aTMOC(EPHbIX BO3AEWCTBMW, B 4YaCTHOCTM OT A0XASA, MOXET ObiTb NPegyCMOTPEHO
aBToMarmyeckoe 6pe3eHTOBOE MOMOTHO, U3BECTHOE, HANPUMEP, N3 YPOBHS TEXHUKN (CM.,
Hanpumep, US 8,226,150 B1 unn US 7,189,042 B1).
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B 04HOM 13 BO3MOXHbIX BapNaHTOB OCYLLECTBNEHNSI Takoe Bpe3eHToBOE NOMOTHO
MOXET ObITb COEAMHEHO C CUCTEMOWN pPEeMHEN Ans  OAHOBPEMEHHOM hukcauum
YNOXEHHOrO LUTYYHOrO rpy3a C MNOMOLLbID HaTAMMBaeMbiX 3MEMEHTOB W 3alvTbl
YNOXEHHOro LUTYYHOro rpysa oT Aoxas. Hanpumep, (gononHuTenbHoe) GpeseHToBoe
MONMOTHO MOXHO 3axBaTblBaTb YCTPOMUCTBOM MOAAYN CUCTEMblI PEMHEN aHanorm4yHo
HaTarMBaeMbIM 3rI€MEHTaM C NPOAONbHOW CTOPOHbI MPY30BOM NNaTdOpPMbl U MO MEHbLUEN

Mepe YacTMYHO HanpaBnsATb BOKPYr YNOXEHHOMO LUTYYHOro rpyaa.

B kauectBe npumepa Ha cur. 7a u 7b nsobpaxeH ewe oamMH anbTePHATUBHbLIN
BapuaHT ocyLlecTeneHns 6pe3eHToBoro nonotHa 70. B 3TOM BapmaHTe K MOMEPEYHbIM
OokoBbIM 3nemMeHTam 1 NpUKPenneHbl TENeckonuyeckne pbldarn 71, K Kaxgomy u3s
KOTOPbIX NPUKPENNEH yaepxmparowmn yronok 72. Oba yaepxusaroLwmux yronka 72 B CBO
oyepeab COEAMHEHbI C MONEPEYHbIMW WTaHramu 73 4NA YKNaaku Unm KpenneHnsa nosepx
OpeseHTa 74. B 1300pakeHHOM BapuaHTE OCYLLECTBIEHMS MOMNepeyvHblie wWwTaHrm 73
BbINOSIHEHbI TENECKOMUYECKMMU U MOTYT YANUHATLCA UMN YKOPaYMBaTbCS B MONEPEYHOM
HanpaBneHun, B YaCTHOCTW, MEepneHAUKYNSpHO npogonbHon ocu L. [Ona  atoro
nornepeyHble WTaHrM 73 copaepxaT MO MEHbLUEN Mepe ABe 4acTW, BbIMOSMHEHHbIE C
BO3MOXHOCTbIO MNEPEMELLEHUS APYr OTHOCUTENbHO JApyra, NpUYeM OfHa W3 4acTeu
MOMepeYHoun LUTaHrM, No MEHbLUEN Mepe BO BTAHYTOM COCTOSIHUM, YaCTUYHO BXOAUT B
APYIY0 4acTb nonepevyHon wraHrn. BepxHun 6peseHT 74 mMOXeT ObiTb BBLIMOMHEH C
BO3MOXHOCTbIO pasBepTbiBaHUS W, COOTBETCTBEHHO, pa3BOpayuMBaHWa Unn obparHoro

cBopaymBaHu4.

B aTom BapmaHTe OCyLleCTBNEeHUs, YANMHEHHOM NEPNEHAMNKYISAPHO NPOAONbHON
ocn L, MOXHO MCKMIOYATL MOMEXU HATSXKEHMIO HaTAMMBaeMbIX 3MEMEHTOB CUCTEMbI
PEMHEN CO CTOPOHbI YCTPOMUCTBA nogadun. Mpu 3TOM BEPXHUN Bpe3eHT 74 MOXET ObiTb
packataH C Bana, PacronoOXeHHOro Ha OAHOM W3 yaepxusarowmnx yronkos 72. B
anbTEPHAaTUBHOM BapuaHTe BEPXHUN OpeseHT 74 MOXHO packatbiBaTb C Bana,
PacrnonOXeHHOro Mo LEHTPY MeXAY YAEPKMBAOLWMMU yronkamu 72 (M NpoXoAsdLlero B
NPOAONbHOM HanpaeneHun L) oceCuMMeTpnYHO NpoAONbHON OcK L, 1 CHOBa 3akaTbiBaTb

Ha 3aToT Ban (cMm. dwr. 7a).

B kauecTBe anbTepHaTnBbl BEPXHEMY BPE3EHTY, BbINOMHEHHOMY C BO3MOXHOCTbIO
CBOpauYMBaHUs 1 pasBopaqnBaHus, Ope3eHT MOXET ObITb TaKkKe BbINOMHEH C HAXIECTOM
(nopobHO rodpe), pasmepbl KOTOPOro BbiOpaHbl TakMm 0bpasom, YTOObI BEPXHUN Ope3eHT
3axBaTbIBaNCs MOMHOCTBIO BblABUHYTLIMW YacTSAMWN NMOMEPEYHOMN LUTAHIN U HaTArmearncs B
Hanpa.neHn, NOMEPEYHOM, B YACTHOCTU, MEPNEHAMKYNSPHOM NPOAonbHOM ocu L. Bo

BTSSHYTOM COCTOSIHUM OOpasyeTca Haxnect, T.e. 6pe3eHT mmeeT obnactb, B KOTOPOW
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yactn OpeseHTa HaknagbliBalTCA Apyr Ha gpyra. B uactHocTn, Haxnect mMoxeT ObiTb
cchopmmposaH B obnacTti, B KOTOPOM OfHa 4acTb MONEPEYHOWN LUTaHIM BXOAUT B APYrYHO
4yacTb NonepeyHon WraHrn. Mpu 3TOM OAHAa YacTb MONEPEYHOWN LUTAHMW, BbINOMHEHHAs C
BO3MOXHOCTbIO NepEeMELLEHNST OTHOCUTENBbHO APYrov YacTW MOMEPEYHOMN LUTAHI, MOXET
3axBaTbliBaTb OPE3EHT NpU BTArMBaHUN B APYrytO0 YacTb NONEPEYHON LUTAHIN, TEM CaMbIM
obpasys Haxnecrt. BepxHum Ope3eHT MOXeT ObiTb TaKKe BbIMNOMHEH B BUAE KECTKON
YacTu KpbllKM W AOMOMHUTENBHO CcoaepXaTb rnbkue yvactkm Ans OPMUPOBaHUS

HaxnecTa, kak Obifo ONMCaHO BbILLE.

PasymeeTrcsi, BO3MOXHbl U ApYrMe anbTepHaTMBHbIE PELUEHUs, Hanpumep, ¢

3MacTUYHbIM BEPXHUM BPE3EHTOM MUK 3NaCTUYHBIMK y4acTkamu bpeseHTa.

B 3aBMCUMMOCTM OT BapuaHTa UCMOMHEHUA BEpPXHEro bpeseHta 74 n mexaHuama
PErynupoBKN €ro LUMPWUHbLI B HaNpaBneHun, NepneHanKynsapHOM nNpogonsHon ocu L, oba
BoKoBbIX kKOHLa BpeseHTa MoryT ObITb CTALUOHAPHO NPUKPENSIEHbl K COOTBETCTBYIOLLEMY
yAEPXKMBaOLEMY Yronky 72, oanH ¢cBOOOAHbIN KOHEL BepxHero 6peseHTta 74 MOXeET ObITb
MPVIKPENEH K APYroMy YAEPKMBAIOLLEMY YrONKY 72 C BO3MOXHOCTbIO OTCOEAUHEHWS, UMK
o6a CUMMETPUYHO PacnonoXeHHbIX CBODOAHLIX KOHLAa BEpXHEro 6peseHTa 74 mMoryT ObiTb
NPVKPEnneHbl K ABYM COOTBETCTBYIOLMM YAESPXKUBAOLWUM Yronkam 72 ¢ BO3MOXHOCTbIO

OoTCOeANHEHNA.

BokoBble anemeHTbl 75 6peseHTa 70 MOXXHO HamaTbiBaTb Ha Ban 1 pasmaTbiBaTth C
Bana, pacnonoXeHHOro Ha yAaepXXMBatoLMX Yronkax 72 unn B yAEPXUBAKOLMX Yrorkax
72, Hanpymep, C NOMOLLbIO CnyXaLlero NpuBoLOM anekTpoasuraTens. Ha HuxHemM KoHue
BOKOBbIX 3rIEMEHTOM 75 MOXET ObITb 40MNONMHUTENBHO MPEeAYyCMOTPEHa yaepKmBatoLlas
wraHra 76, ofbecneuyvBarowjas ONpeAeneHHOEe TMONMOXEHNEe W HaTskeHne OOKOBbIX
anemMeHToB 75. B pasBepHYTOM COCTOSIHUM CBOOOAHbLIE KOHLbI OOKOBbLIX 3MEMEHTOB 75
MOXHO KpenuTb Ha rpy3oBol nnartdopme unm B cocegHem ¢ Henw obnactm c

BO3MOXHOCTbIO pa3bejUHEeHUA.

MogobHO cBOBOAHOMY KOHLY WNM KOHUam BepxHero OpeseHta 74, cBoOOAHblE
KOHLbI 6OKOBLIX 3MTEMEHTOB 75 MOXHO KPEMUTb, HAaNpPUMeEpP, C NOMOLLbIO KPHOKOB 77 UNu

WHbIX NOAOBHbBIX 3NTEMEHTOB C BO3MOXHOCTBIO pasveanHeHna.

BepxHun OpeseHT 74 un OOKOBbl€ 3NEMEHTbl 75 MOXHO cCBOpauvBatb U
passopaymMBatb C MOMOLUbIO MNPUBOAA, Hanpumep, 3NeKTpoABUraTtenss WM WHOro
noaobHoro ycrponcrea. Takke BO3MOXHO PY4YHOE CBOpadvMBaHWe W pa3BopaynmBaHue.
Kpome TOro, B COOTBETCTBYIOLIMX Banax, Ha KOTOpble HamartbiBalTCsa vactn 74, 75

BpeseHTa 70, MOXeT ObiTb NPeAyCMOTPEHa MPYXMHHasA cucTeMa Ans aBTOMaTU4ecKkoro
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HamaTblBaHNSA pasMoTaHHOM 4YacTu OpeseHTa (BO3BpaTHas MpyXXMHa), kak Obino onucaHo

BbiLLe, HANpuUmMep, B CBA3N C HAaTArmeaeMbIM 3NeMeHTaMn B BUAe peMHeVI.

Kpome Toro, Ha nonepe4yHbix 60KoBbIX 3arnemeHTax 1 moryT ObiTb NPeayCMOTPEHbI
Hanpasnawwme 79, B KOTOpPbl€ BXOAAT KOHUbl YAEPXMBAOLWMX LWTaHr 76 wu/unu
anbTepHaTUBHbIE Yy4acTkM OOKOBbIX 3nemMeHToB 75. TO e camoe OTHOCUTCS K

HanpaBneHnto BepxHero 6peseHTa 74.
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®OPMYIIA N3OBPETEHUA

1. TpaHcnopTHaa Tenexka [Ana LWTYYHbIX [Py30B, COAEepXalwasa rpy3oByro
nnartgopmMy, Ha KOTOPYHO B COCTOSIHAM 3arpy3kn TPaHCMOPTHOM TENEXKKN YITOXKEH LUTYYHbIN
rpys, npuyem rpysosasi nnatdopma OpueHTUpoBaHa BAONb MNPOAONbHOM ocu (L), w
CUCTEMY PEMHEWN, BbINOMHEHHYIO C BO3MOXHOCTbK 3aKPEneHUs LITYYHOro rpysa Ha
rpy3oBon nnatgopmMe 1 cogepallyto no MEHbLUEN Mepe OAMH HATArMBaeMbl 3NEMEHT
(10), kOTOpPLIA NOCPEACTBOM COOTBETCTBYHOLLEIO YCTPOMCTBA NOAAYN MOXHO HanpaBnsATb
MO MEHbLUEW Mepe YacTMYHO BOKPYr LUTYYHOrO rpy3a, YMOXEHHOrO0 Ha rpy30BYHO
nnatcpopmy, 4TOObl MPUTSHYTH YIMOXEHHBIA LUTYYHBLIW TPY3 K Tpy3oBoM nnaTtdopme,
NMpUYeM KOHLbl TOPLEBOW CTOPOHbI FPy30BOW MNatdopMbl OrpaHUYEHbl MOMEPEYHbIMU
fbokoBbIMK 3nemeHTamn (1), cogepalnumnm YCTPOWUCTBO MOZA4YM CUCTEMbI PEMHEWN,
npUYeM MO MEHbLUEA Mepe OAWH HaTarmBaembln asnemeHT (10) npukpenneH K
TPaHCNOPTHOMW TENEXKE C BO3MOXHOCTbIO CMELUEHUA OTHOCUTENBHO PY30BOW

nnatopmMbl B HaNpaBneHUn NpoaonsHon ocu (L).

2. TpaHcnopTHaa Tenexka no n. 1, B KOTOPOA MO MEHbLUEW MeEpe OAWH
HaTarmeaembln 3nemeHT (10) cuUCTEMbl pPEeMHEn pacrnonoXeH BAOMb OAHOW U3
NPOAOSbHbIX CTOPOH rpy30BOM Nnatopmbl U MOXET ObiTb HanpasneH NOoCpPeaCcTBOM
YyCTPOWCTBA MOojayn, MO MEHbLUEN Mepe YacTUYHO, B HamnpasBreHUn, NepneHAnKynspHOM
NMPOAONBHON OCU TPAHCMOPTHOW TEMNEXKW, BOKPYr LUTYYHOrO rpy3a, YMOXEHHOro Ha

rpy3oByto nnargopmy.

3. TpaHcnopTHasa Tenexka no n.n. 1 unm 2, B KOTOPOW MO MEHbLLUEN Mepe OAWUH
HaTarmBaembln anemeHT (10) MOXHO NonepeMeHHO COeAUHATL C YCTPONCTBOM MOauun U

OTCOEAUNHATb OT Hero.

4. TpaHcnopTHasa Tenexka no n.n. 1, 2 unn 3, B KOTOPOWN YCTPOWUCTBO MOAAYM
COLAEPXKUT HECKOMNbKO Toudek (3a, 13a) KpenneHus, pacnpeseneHHbiX BAOMNb NPOLONbHON
ocn (L), B KOTOPbLIX MO MEHbLUEW Mepe OAWH HaTarmBaembln anemeHT (10) MOXHO

NnonepemMeHHO NPUCOEAUHNATL K YCTPOWCTBY MNOAAYN U OTCOELUHSITb OT HEro.

5. TpaHcnopTHasa Tenexka no n. 4, B KOTOpPOW kaxgas m3 Todek (3a, 13a)
KpPENneHns yCTPOMCTBa Nojayvn COAEPKUT MOAMPYXKUHEHHBIA KPENEXHbIN anemeHT (31),
BbINOSIHEHHbIN C BO3MOXHOCTbIO B3aMMOLEWUCTBMA C COOTBETCTBYHOLUUM yrnybneHuem

(33) Ha HaTarmBaemom anemeHTe (10) gna kpenneHna HaTarmeaemoro anementa (10).



10

15

20

25

30

2

6. TpaHcnopTHass Tenexka no nbomMy M3 MNpeablaywmx MYHKTOB, B KOTOPOW
CUCTEMA PEMHEN COAEPXWUT MO MEHbLUEW Mepe OfHO HaTSXKHOEe YCTPOUCTBO ANS

HaTSXKEHNS MO MEHbLUEN Mepe O4HOro Hatarmsaemoro anemeHTa (10).

7. TpaHcnopTHasa Tenexka no n. 6, B KOTOPOW HATSXKHOE YCTPOWCTBO COAEPXKUT
HaTspkHOW Ban (17), KOTOPbIN BbIMNOMHEH C BO3MOXHOCTbIO BpaLlEeHUsi BOKPYr CBOEW
NPOAOMBLHON OCU, U HA KOTOPbLIA MOXHO NO MEHbLUEN Mepe 4YacTUYHO HamaTbiBaTb U C
KOTOPOro MOXHO MO MEHbLUEN MEepe 4YacTU4YHO pasmaTbiBaTb MO MEHbLUEW Mepe OAWH

HaTarnBaembl anemeHT (10) nyTem BpalleHuns HaTspkHoro sana (17).

8. TpaHcnopTHas Tenexka no n.n. 6 unu 7, B KOTOPON HaTSXKHOE YCTPOUCTBO B
obnactTu HamaTbiBaHMS MO MEHbLUEN Mepe OAHOro Hartarmsaemoro snementa (10) Ha
KOMMOHEHT HaTS)XHOro YCTPOUCTBA U pasMarbiBaHUs C Hero obecneymBaeT yBenmyYeHHoe
TPEHUE CUenneHns Mexay 3TUM KOMMOHEHTOM HaTsKHOrO YCTPOUCTBA M HaTArMBaembIM

anemeHnTom (10).

9. TpaHcnopTHasa Tenexka no O4HOMY W3 MYHKTOB 6-8, B KOTOPOW HaTSKHOE
YCTPONCTBO COAEPXKUT MPUBOLHOE YCTPOMCTBO (28) ANS NPUBEAEHUS BO BpaLUEHME W,

ONUMOHarbHO, 3aLMTy OT NeperpysKu.

10. TpaHcnopTHas Tenexka no O4HOMY M3 MYHKTOB 6-9, B KOTOPOW HaTSHKHOE
YCTPONCTBO COAEPKUT HaTSPKHOW KPOHLWITEWH (42) ANS HaTSPKEHMSI MO MEHbLUEN Mepe

OAHOro Hatarmsaemoro anemenTa (10).

11. TpaHcnopTHas Tenexka no OAHOMY W3 NpeablayLMx MYHKTOB, B KOTOPOW
YCTPOWCTBO MOAAYN COAEPXKUT NO MEHbLUEN Mepe OAWH Hanpasnsowmn Tpoc (13) n/mnm
HanpaBnawowyo wraHry (3), C KOTOPbIM WNM KOTOPOW MO MEHbLUeN Mepe OAauH
HaTarnBaembln anemeHT (10) MOXeT ObITb coeaMHEH Takum obpasom, YTOObl ero MOXHO
ObIn0 06BECTM C NOMOLLBIO Hanpaenstowero Tpoca (13) n/nnu HanpasnsawoLwen wradrm (3)
MO MEHbLUEN Mepe YacTMYHO BOKPYr LUTYYHOrO rpysa, YMOXEHHOrO0 Ha rpy30BYHO

nnarcopmy.

12. TpaHcnopTHas Tenexka no OAHOMY W3 MNpeablayLiMx MYyHKTOB, B KOTOPOW
YyacTn nonepeyHbix 6OKOBbIX aNeMeHToB (1), cogepKalymx YCTPOUCTBO Nojayn CUCTEMbI
PEMHEN, BbINOMHEHbI C BO3MOXHOCTbIO CMELLEHUS OTHOCUTENbHO rpy30BOM NNaTgopmbl B

HanpasneHun (Z), NnepneHanKynsipHOM rpy3oBon nnatgopme.

13. TpaHcnopTHaa Tenexka Ana LWTYYHbIX [Py30B, cojepxawlasi rpysoByio
nnartgopmMy, Ha KOTOPYIO B COCTOSIHUN 3arpy3kn TPaHCMNOPTHOW TENMEXKKN YITOXKEH LUTYYHbIN
rpys, npudem rpysosasi nnatdopma OpuUeHTUpOBaHa BAOMNb MNPOAONbHOM ocu (L), w

CUCTEMY PEMHEN, BbIMONHEHHYIO C BO3MOXHOCTbIO 3aKpEenmneHus LUTYYHOro rpysa Ha
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rpy3oBon nnatgopme 1 cogepallyto no MEHbLUEN Mepe OAVH HaTSArMBaeMbl 3NEMEHT
(10), kKOTOpPLIA NOCPEACTBOM COOTBETCTBYHOLLEIO YCTPOMUCTBA NOAAYN MOXHO HanpasBnsATb
MO MEHbLUEN Mepe YacTMYHO BOKPYr LUTYYHOrO rpy3a, YMOXEHHOro Ha rpy30BYIO
nnartgopmy, 4ToObl MPUTAHYTb YMNOXEHHbIW LUTYYHbIA TPYy3 K rpy3oBoM nnatgopme,
NPUYEeM KOHL|bl TOPLEBOW CTOPOHbI PYy30BOW MNaTtdOpMbl OrpPaHUYEHbl NonepeyHbIMM
OokoBbIMK 3nemeHTamn (1), cogep)kalumn YCTPOWCTBO MNOAAYM CUCTEMbI PEMHEN,
npuvyem nonepeyHble 6OKoBbIe 3NeMeHTbI (1) BbIMOMHEHbI NO MEHbLUEA MEpPEe YaCTUYHO
TENEeCKONMUYECKUMN 1N cogepaT No MEHbLUEN Mepe OAHO MPUBOAHOE YCTPOWUCTBO AN
nepemMeLleHnss  OTHOCUTENbHO  TPy30BOM  nnatdopmbl B HanpasneHuwn  (2),

nepneHAMKyNnspHOM rpy3oBoi nnardgopme.

14. TpaHcnopTHas Tenexka no O4HOMY W3 MpPeablayLUX MYHKTOB, B KOTOPOW
MeXAy nonepeyHbiMn 60KOBbIMU 3nemeHTamm (1) NpeayCMOTPEH NO MEHbLUEA MEPE OAWVH

ONOPHbIN KpoHLWTEWH (50) AN NOALEPKKN YCTPOUCTBA NOLauMn.

15. TpaHcnopTHas Tenexka no n. 14, B KOTOPOM MO MEHbLUEN MeEpe OAVH

OMOPHBbIN KPOHLWTENH (50) copepUT NPUBOLHOE YCTPOMUCTBO YCTPOWCTBA NOSaun.
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