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Wzobperenne OTHOCUTCA K CTPOUTENBCTBY, B UYAaCTHOCTH K KOHCTPYKLMSM JISCTHHUIl XXHJIBIX |
OOILECTBEHHBIX 3[aHUH, W MOXET OBITh HCIIONB30BAHO KaK yHHBEpCaJbHAasl JECTHHLA B 3IaHUAX
M TIOMEUICHUSX C pa3iMyHOM BBICOTOIM osTaxka. [lpemnoXkeHbl BapHaHTHI JICCTHUYHOTO Mapiia C
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BKJIFOYasl CTYTEHHU (2), MO0 BEPTHKAIBEHO OPUEHTHPOBAHHBIX, JTMOO M TOPU30HTAIBHO, M BEPTHKAIBHO
OPHEHTHPOBAHHBIX AJIEMEHTOB JIECTHUYHOTO Mapiuna. Bee npoponbubie (5, 6, 7) anemeHTHl TeTuBHI (1)
CBsI3aHBI MEXAY COOOW MOCPEACTBOM CIIENUAIBHBIX y3710B (hukcauuu. Bo BropoM BapuaHTe NepBbId -
BHemHUH (16) u BTOpoil - BHyTpeHHMH (17) mapajuienbHBIE NMPOAOIBHBIE EMEHTHI TeTHBHI (13)
PacHoioKEeHbl B OJHOM HAKIOHHOW IUIOCKOCTH, PAaCIOJIOKEHHOM MOA YIIIOM 0 K TOPU30HTalIH B
IIPOJOIEHOM HaIpaBlIeHWH, ¥ TeTuBa (13) MONOJHUTENBEHO COAEPKUT CPEAHUI MPOAOIBHBIA 3JIEMEHT
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(17) mponmonsHBIX 3memMeHToB. IIpomonbHble 3meMeHTH (16, 17, 18) BBINOIHEHBI C BO3MOXKHOCTBIO
KpeIICHUs Ha HAX JTUOO0 TOPU30HTAIFHO OPHEHTHPOBAHHBIX, BKIIOUas cTyneHH (14), mnbo BepTHKAIBEHO
OPHEHTHPOBAHHBIX, TMOO ¥ TOPU30HTAIBHO, U BEPTUKAILHO OPHEHTHPOBAHHBIX 3JIEMCHTOB JIECTHUYHOTO
mapma. [Ipomonmsable smemenThl (16, 17, 18), BBITOTHEHHBIE C BO3MOXHOCTBIO KpPEIUICHUS Ha
HUX TOPU3OHTAJIBHO OPHEHTHPOBAHHBIX, BKJIIO4as cTyneHu (14), ¥ TOpH30HTAIbHO, U BEPTHKAILHO
OPHEHTHPOBAHHBIX JIEMEHTOB JIECCTHUYHOTO Mapllla, CBSI3aHbl MEXK/y COOOH ITOCPENICTBOM CIIEIIMAIBEHBIX
y350B (ukcanuu. Taike NpeAoKeHa JIECTHUIA C PEryJupyeMbIM YIJIOM HaKJIOHA, COJepiKallas
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EO04F 11/09, E04F 11/025
JlecTHHYHBII MapII ¢ peryJIHMpyeMbIM YIJIOM HAKJ/IOHA (BAPHAHTHI) H COJIEPKAIMAN €ro
MHOroMapIieBas JIECTHHIA

N306peTeHne OTHOCHTCS K CTPOUTENLCTBY, B YACTHOCTH K KOHCTPYKIMSAM JIECTHHI(
KANBIX W OOLIECTBEHHBIX 3JaHUM, COy)XalUX I COOOIIEHHS MEXAY 3TaXaMH WM
OTHECNBHBIMH BHYTPEHHHMMH WM Hapy)XHBIMH IUIOMIAZKaMH, HaXOMANMMHUCH Ha pasHbIX
YPOBHAX M MOXET OBITh HCINOJB30BAaHO KaK YyHHBEpCAIbHAs JIECTHHIA B 30aHHUAX H
MOMEUIEHUAX C pa3IYHON BBICOTOM 3Taxa.

JlecTHuna mpeacTaBiIseT COO0H KOHCTPYKLHMIO, MCIOJIB3YIOIIYIOCS [UIS IEpeXoia ¢
sTaka Ha J3Tax. Kpome O3TOH OCHOBHO# BBIIONHAEMOH JECTHHLEH GQYHKIUM 3Ty
KOHCTPYKIHMIO CUMTAIOT TaKXKe HEOThEMJIEMOM uacThio apxuTekTypsl. Hambonee uacto B
apXMTEKTYpHBIX MPOEKTaX HCIOIB3YIOTCS MapIIeBbIC JICCTHUIIB, KOTOPhIE COCTOSAT H3
IVIOIMAJA0K H  JIECTHHYHBIX Mapiied  (HAKJIOHHBIX  KOHCTPYKIHH, COCIMHSIOIIMX
rOPHU30HTAJIBHEIE TUTOMAIKHA Ha pasHbIX YpOBH:AX). 10 KOHCTpYKLMH MapIIEBBIE JIECTHHIIBI
OBIBAIOT OJHOMAPIIEBEIMA U MHOTOMApIIIEBEIMH, B TOM YHCJIE IByXMaplueBbIMH. KonnuecTBo
Mapiei 3aBHCHT OT IUIAaHUPOBKM M KOJMYECTBA M BBICOTHI 3TAXEH B JOME, a TaKxKe
Ha3HAUEHMs ToMelleHui. B paMkax HacTOSIIEro ONMHUCaHHA JUIS YIPOILNCHHS «JIECTHHYHBIN
Mapin» OyIeT paccMaTpUBaThCA KaK «OJHOMAapIIEBas JIECTHHIIAY.

O6BIMHO pa3Mepsl Mapineif / 0JHOMapIIEeBhIX JIECTHHI W HEOOXOAMMEIE Pa3MEphI
IPOCTPAHCTBA IS HX pa3sMEUICHHS BBHICYHTHIBAIOT CIAECAYIOMHM 006pa3oM: H3MEPSIOT BBICOTY
CTEeHbI, Te OyAeT pacmonaraTbCs JIECTHHIA, U [UTMHY TOJa. 3aTEM PHCYIOT IPSIMOYTOJIbHBIH
TPEYroJIbHHUK, Ie KaTeTaMy OyIyT CTeHa H II0JI, a THIOTeHY30H — ecTHUNA. ONTHMANTBHEIM
yrJIOM HakjIOHa JIECTHHLBI cYHTaeTcs 45°, HO B JCHCTBHTEIBHOCTH Yrojl ONpeae/AeTCs
KOHKPETHEIMH pa3sMepaMu IIOMEINEHH IS YCTaHOBKH JIECTHHIIBI (BBICOTA, JIMHA, TUIOWIA/B),
H He Bcerga ynaércs o0ECleunTh ero OnTHManbHoe 3HadeHue. Kpome Ttoro, ucxons us3

3HAYCHUs YTJIa HaKJIOHA, B KaXXJIOM KOHKPETHOM Ciy4dac pacCUHTBIBACTCA IIHHA TCTUBBI
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pacCTOSHHE MEXAY CTYNEHbKAaMH M Jpyrue mapaMmMeTphl JecTHHLbL. B pesynbrarte,
IIPOM3BOJICTBO JIECTHUI] NPEACTABIACT COO0H, B OCHOBHOM, €IMHUYHOE MPOM3BOICTBO, TIE
UL KaXAOTO IOMEIICHHS MPOU3BOAATCS HHIMBHIYalbHBIE PacdéThl H POCKTHPOBaHHUE.
«AIANTHBHOCTE» KOHCTPYKHMHM JIECTHHYHBIX Mapmiel M IUIOIAXOK IOJ Pa3IHYHBIC YTIIBI
HaKJIOHA Moryia OBl MOMOYb HATaIWTh MacCOBOE MPOU3BOJICTBO PETYIHPYEMBIX JIECTHHIL H
KOMIUIEKTYIOIIMX K HHM, TEM CaMbIM IOBBICHTH 3KOHOMHMYECKYIO 3((EKTHBHOCTD, TaK Kak
JIECTHHUITY / IECTHUYHBIN MapIl OAHOrO THIIOpa3Mepa MOXHO OyZAeT ycTaHaBIMBaTh B 3AaHHAX
C BBICOTOM 3TaXka B ONpeICIEHHOM JHana3oHe 3HaYeHHH.

CymecTByer MapmeBas JIeCTHHIA ¢ IepeMeHHbIM HakioHoM OPTIMA ¢
OJHOCTOPOHHMM NOABEMOM M ¢ OONBIIMMH CTyneHbkaMu [1], xoTopas ajgantupyercs K
pa3InYHOM BBICOTE BHIXOJAa Ha CTPOMILIOMAAKaX, TEXHHYECKHX YCTAaHOBKAaX M INATPOBBIX
nokpeITuaX. OHa M3rOTOBIEHa W3 IIPECCOBAHHOTO apMHPOBAaHHOTO AMIOMHUHHSA C
CaMOHHBEJMPYIOIIMMHUCA CTyneHbKaMH. bnarogaps peryaupyeMbiM Hoxkam u3 [IBX,
obiamaeT OTVIMYHOM YCTONYHMBOCTBIO KaKk Ha MOJIy WIH TPyHTE, TaKk M B TOYKE BBHIXOJa.
OG6opynoBaHa JIEeBbIM H NPaBbIM MOPYYHEM, a TAKXKE OTPaXKAECHHEM /A 3aIIUTHI ONepaTopa
IIpH TOObEME H CIYCKe, KOTOpble IpH HAKJIIOHE MeHee 45° MOryT ocymecTBiaAThes Oe3
IIOMOIIA PYK M JIHIOM K JIECTHHIIE. B COOTBETCTBHM C BHICOTOM TOUKH BBIXOJA, YTOJI paMITBI
U3MEHAETCA, NPAYEM CTYMEHBKH BCETAa COXPAHAIOTCS B TOPH30HTAILHOM IIOJIOKCHHH,
HwxH#e yacTd ONMUPAIOTCA Ha IOJ WM IPYHT, 06a YPOBHS HMEIOT OTBEPCTHSA, T03BOJISAIOIIHNE
MOJIB30BATENIO 3aKPeIUIATh JIECTHHILY, 4YTOOBI IpPENOTBPAaTHTh €€ CIy4daiHble HBMIKCHHA.
JlecTHHIa MpeaHa3Ha4YeHa TAKXKE U1 WCIOIB30BAaHHs B KaueCTBE CTPEMSHKM Ha KpbIMax ¥
HAKJIOHHBIX HaBecax, U1 JOCTyNa B TPAHCIOPTHBIE CPEACTBa M TPEHJIEPHl, HA 3CTaKaabl U
3aKpBUIKH (€CJTH OCHAIIEHBI TMOIXOMAIIMMH KpIoKaMH). MuHMManbHas BBICOTa NOOBEMA
cocrasisger 1200 MM, a mocieayromme BEICOTH H3MEHSIOTCS ¢ marom 300 mm.

N3BecTHAa KOHCTPYKLHSA OJHOMApPIIEBOH JIECTHHILIBI C PEryTHPYEMOH BBICOTOH IS

caMoCTOsITENBHOM cOopku [2], comepxkamas mapaiielbHbIE NpPaByl0 H JIEBYIO TETHBHI,
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MHOJKECTBO CTYIICHEH, YyCTAaHOBJIEHHBIX MEXIY TETHBAMH M INIAPHHPHO CBA3aHHBIX C HHMH
6onramu. Kaxnas TeTuBa COAEPKHUT CBA3aHHBIE MEXIY c000H ¢ BOZMOKHOCTBIO U3MEHEHHUS
1 XECTKOM (pHKcalMK B3aMMHOTO YTJIOBOTO PacHONOXEHHS [Ba MapaUIeNbHBIX MPOAOIbHBIX
aneMeHTa. KOHCTpyKIMS JICCTHANB! OTIMYAETCH IIaBHOW PEryIHMpOBKOHM yriia B QHAIla3oOHE
35-40°, 4TO MO3BOJISET BBHITOJIHHUTH MHIAMBHAYANbHYIO HACTPOHKY BBICOTBEI K MOTPEOHOCTIM
3aKa3unka. Vi3MeHeHue Hak/IOHa JIECTHHLBI OCHOBAaHO Ha ocnabjeHMH BceX 6onToB B
IIapHHPAX, KOPPEKTUPOBKU BCEH KOHCTPYKUHMH N0 3afaHHOTO YPOBHS IEPEKPBITHA U €€
aHkepoBke. [locne mocTHXEHHS HEOOXOAMMOIrO Yria HaKJIOHA JICCTHHIBI BBITOJIHSIOT
AHKEPOBKY HOXXKH JIECTHHIIBI K OCHOBAaHHIO W 3aTATHBAIOT paHee OciabieHHbIE OOJTHL
BeimeynoMsHyTas peryIupoBKa ypOBHS JIECTHHIBI COXPaHAET KaXIbIH pa3 FOPH30HTAIBHYIO
IUIOCKOCTB CTyIeHH. CTyNeHH H3TOTOBJIECHBI HA OCHOBE PEIIETYAThIX HACTUIOB. B xommiekT
MOTYT BXOJHUTh COCAUHSIONUINE IIOIANKH, BETOTHAIOMHUE QYHKIHMIO JECTHHYHON IIIOMIAIKH.
JlonoiHeHHeM K YKa3aHHBIM BBILIE JIECTHALIAM SBJIAIOTCA NEpHIIa U3 TpYObI ¢ 06€rX CTOPOH.

Jlns ymOMSIHYTHIX BBIIE PEryIHPYEMBIX JIECTHUYHBIX Mapiuei / oJHOMapIIEBhIX
JIECTHHII OCHOBHBIM HEIOCTATKOM SBJISETCA CIIOKHOCTb M3MEHEHHS Yrila HAakKJIOHa IpH
COXpaHeHHH TpeOyeMOoro MoJIOXKEHUS B IMPOCTPAHCTBE (B TOM YHCJIE B3aHMHOIO) 3JIEMEHTOB
JIECTHUYHOTO Mapiua / JIECTHHIBI, @ TaKXKe CJIOXHOCTh M TPYAOEMKOCTh MOCIENyIOIIEH
¢uKcalMi B3aUMHOTO MOJIOKEHHS BCEX KOHCTPYKTHMBHBIX 3/IEMEHTOB JIECTHHIBL. MoOHTax
TaKMX JIECTHHYHBIX Mapiieif / JIECTHHII JOCTAaTOYHO CIIOXKEH H TPyNo&MOK H Tpebyert
CYIIECTBEHHBIX 3aTpaT BpeMeHH Ha ocjallieHHe H (QUKcalMIO KaXzaoro 6GoaroBoro
(LIapHUPHOro) COEAVHEHHS.

ITo coBOKyMHOCTH OOIIMX TEXHHYECKHUX MPU3HAKOB B Ka4yeCTBE MPOTOTHIA UIA
3a4BJIIEMOrO JIECTHHYHOTO Mapiia ¢ PeryJIHpPyeMBIM YIJIOM HakjJIoHa B OOOMX BapHaHTaX
BBIIIOJIHEHHs BBIOpaHa YNOMSHYTas BBINE OJHOMAapUIEBas JIECTHHIA C pEryIupyeMoi

BBICOTOM I caMocTosTeIbHOM c6opku [2]. IIpu 3ToM 11 faHHON KOHCTPYKIHH OCTAIOTCA
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CIpaBeUIUBBIMH BCE YIOMAHYThIE BBIIE HENOCTaTKH. IIpoToTHn mIs  3asBigEMOi
MHOTOMapIIeBO# JIECTHHLBI HE BHIOpaH.

Taxum obpasom, 3anaueii n306peTeHns SBNsgETCS pazpaboTKa pa3TMYHBIX BapHaHTOB
BBIMOJIHEHHUSA JIECTHHYHOTO Mapmia ¢ peryJupyeMbIM YITIOM HaKJIOHa, a TakKxke
MHOIOMapIIeBOH JIECTHHLBI C JIECTHUYHBIMH MapllaMH C PeryJHpYyEeMbIM YTJIOM HakKJIOHa,
KOHCTPYKIHUS KOTOPBIX HCKIIOYAaeT HEAOCTaTKH AHAJIOTHYHBIX JICCTHUYHBIX Mapied H
JECTHHL W3 YPOBHA TEXHHKH. TEXHHYECKUM pe3yJbTaToOM, Ha JOCTHXKEHHE KOTOPOTO
HaIpaBJICHO H300pETEHNE, ABIAETCA TO, YTO MPH H3MEHEHHH YTJIOB HAaKJIOHA JIECTHHLIBI OyaeT
ofecneynBaThCs BEPTUKATBHOE W TOPU3OHTANBHOE (TapajieIbHOE ONMOPHOH IOBEPXHOCTH)
HOJIOXKEHHE JUIS BEPTHKAJIBHBIX H TOPH30HTAIBHBIX 3JIEMEHTOB COOTBETCTBEHHO IIpH
MHHHMAQJIBHBIX 3aTpaTaX BpEMEHH Ha MOHTaX W YIpPOINIEHWH MoOHTaxa. Kpome Toro,
KOHCTPYKIMS JIECCTHUYHOTO Mapina B 000MX BapHaHTaX BBIIOJIHEHHS, & TAKXKE KOHCTPYKIIHA
MapIIeBo# JIECTHHIBI JOJDKHBI 00eCeunBaTh BO3MOXXHOCTh ONTHMHU3AIMH (MHUHAMH3AIHH)
IIomaad H o0béMa, 3aHHMAEMOro JIECTHHLEH IIPH COXPaHEHHH BCEX TEXHHYECKHX
TpeGOBaHMi, IPEABABIAEMBIX K JIECTHHIIAM.

[TocraBneHHas 3ama4a pemIaeTcs, W TEXHHYECKHE pe3yNbTaThl IOCTHIralOTCS C
TIOMOIIBIO 3aABJIAEMOr0 JIECTHUYHOTO Mapina, KOTOPBIH CONEPXKUT NapalUlebHble NPaByIo H
JIEBYI0 TETHBBI, MHOXECTBO CTYIEHEH, YCTAaHOBJICHHBIX MEXXy TETHBaMH M ILIAPHUPHO
CBS3aHHBIX C HUMH, @ TaKXXe€ CBS3aHHbIE C TETUBAMH M C HHXXHHM M BEPXHHM OIOPHBIMHU
KOHCTPYKTUBHBIMH 3JIEMECHTAMH 3[aHHSA C TOPH3OHTAJIBHBIMH W/WIH BEPTHKAIbHBIMH
OMOPHBIMH ITOBEPXHOCTAMH HIDKHHM W BepXHHH onopHele 3nemeHTsl. [Ipm 3TOM Kakaas
TETHBA COJNCPXHT CBA3aHHbIE MeXIy co00# C BO3MOXHOCTBIO H3MEHEHMS H XKECTKOH
¢uKcaMK B3aUMHOTO YIJIOBOTO pAacHOJIOKEHHS TMEPBBIH W BTOPOH MapajllelnbHBIE
npodosibHbIe 3MeMeHTH. [locTaBneHHas 3ajada pemaeTcsd, H TEXHHYECKHE PE3yNbTaThl B
IIEPBOM BapHWaHTE BHIOJHEHUS JIECTHHYHOIO Mapia JOCTHIaloTCs 3a CY4€T TOro, 4ro, Io

MEHBINEH Mepe, OJHA TETHBA JOMOJHHUTENBHO COJACPXKHT CPEIHHH NPOMOJBLHBIA JJIEMEHT,
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PacCIoIOXKEHHBIA B OAHOM BEPTHKATbHON IUIOCKOCTH C NMEPBBHIM — HIKHHM H BTOPBIM —
BEPXHHUM IIPOAOJBHBIMH 3NE€MEHTaMH, MapalUIeIbHO UM H MEXAY HHUMH, NMPUYEM OIMH H3
IPOJOJIBHBIX 3JEMEHTOB BBIIONHEH C BO3MOXHOCTBIO KpeIIeHHS Ha HEM TOPH3OHTAIBHO
OPHEHTHPOBAHHBIX JJIEMEHTOB JIECTHHYHOTO Mapiua, BKJIOYas CTYNEHH, BTOpPO#M u3
IPONONBHBIX 3JIEMEHTOB BBHINIOJHEH C BO3MOXKHOCTBIO KpEIUIEHHS Ha HEM BEPTHKAIBHO
OPHMEHTHPOBAHHBIX JNIEMEHTOB JIECTHHYHOIO Mapila, a TPETHH M3 TPOROJBHBIX 3JIEMEHTOB
BBINOJIHEH C BO3MOXHOCTBIO KpEIUIEHHS Ha HEM W TOPHU3OHTAIBHO, W BEPTHKANBHO
OPHEHTHPOBAHHBIX JJIEMEHTOB JIECTHUYHOro Mapma. [Ipu 3TOM BCE MpPOIOJBHBIE 3IEMEHTHI
TETUBBI JOMOJHUTENBHO CBA3aHBI MEXAY cO00i MOCPEACTBOM, MO MEHBINEH Mepe, OXHOTO
y371a ¢G¥Kcaluny, BBITOJTHEHHOTO C BO3MOXHOCTBIO XKECTKOM (pUKCAMH B3aHMHOTO YTJIOBOTO
PacroJIOKEHHSA BCEX KOHCTPYKTHBHBIX JJIEMEHTOB JIECCTHHYHOTO Mapmia NMpH NOCTHXXCHHH
3aJaHHOTO YTJIOBOTO TIOJIOXNKEHHS NPOJONBHBIX 3JEMEHTOB COOTBETCTBYIOUIEH TETHBBI
OTHOCHTENIbHO HHXXHEr0 M BEPXHEr0 OMOPHBIX KOHCTPYKTHBHEIX 3JIEMEHTOB 3[aHHSA M IPH
COXpaHEHHH BEPTHUKAIBHOTO IOJIOKEHHS BEPTHKAIBHBIX 3JIEMEHTOB KOHCTPYKIUHMH H
TOPH30HTAJIBHOTO MOJNIOXKEHUSA CTYTICHEH.

B 3asBnseMOi KOHCTPYKIMH HAJIHYHE AOMOIHHUTEIBHOTO MPOXOJBHOTO 3JIEMEHTA
TETHBBI, a TaKXKe y3Jia GUKCAIIMH COOTBETCTBYIOLIEH KOHCTPYKIHH U ONPeAeIEHHBIM 00pa3oM
YCTaHOBJICHHBIE CBS3H MEXIY KOHCTPYKTHBHBIMH 3JIEMEHTaMH JIECTHHYHOTO Mapmia o
IPOJOJBHBIMH 3JIEMEHTAMH TETHBBI O3BOJIIOT MPOCTHIM 00pa3oM ¢ MOMOMIBIO J]aXe OTHOTO
y3la CBS3M O0OeCmeunBaTh HAIEXHYIO (UKCAIMIO 3aJaHHOTO B3aHMHOTO YIJIOBOTO
NOJIOXKEHUS JIECTHHYHOTO Mapiia B COOTBETCTBHH C BBICOTOM 3Taka M YTJIOM HakKJIOHa
JIECTHUYHOTO Mapiia W C COXPaHEHHEM BEPTHKATEHOCTH W TOPHU30HTAIBLHOCTH TOJIOKEHHUS
COOTBETCTBYIOIINX KOHCTPYKTHBHEIX 3JIEMEHTOB JIECTHUYHOTO Mapina.

B mpeamouruTensHBIX ¢opMax peaM3alUH 3asABISEMOro JIECTHHYHOTO Mapiia B
IIEpBOM BapHaHTe BBIIOJHEHUS CPEIHUM MPOXOJBLHBIN AJIEMEHT BHIIOIHEH C BO3MOXHOCTBIO

KpCIICHASL Ha HEM TOPH3OHTAJIBHO OPHCHTHPOBAHHBIX 3JIECMCHTOB JICCTHHYHOTO Mapina,
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BKJIFOYAsi CTYIICHH, BEPXHUH NPOJOJIbHBIA 3JIEMEHT BBHIIOJIIHEH C BO3MOXHOCTBIO KpEIJICHUA
Ha HEM BEPTHKAIBHO OPHUEHTHPOBAHHBIX 3JIEMEHTOB JIECTHHYHOrO Mapila, a HIKHHHA
IIPOZIOJIBHBIN 3JIEMEHT BBINIOJIHEH ¢ BO3MOXXHOCTBIO KPEIUICHUS HAa HEM M TOPHU30HTANLHO, H
BEPTUKATBHO OPHEHTHPOBAHHBIX JJIEMEHTOB JIECTHHYHOro Mapina. Takue (OpMBI
pealn3alii ONpPEAEIAIOT BO3MOXKHOCTh HCIONB30BaHUA y3/la (HKCAMM MaKCHMAallbHO
IpOCTON KOHCTPYKIIHH IIPH MHHHMH3ALMH KOJTMYECTBA TAKHUX y3JI0B (HUKCAIIHH.

B ofmeM ciy4ae, JNECTHHYHBI Mapiml MOXET OBITh BBINONHEH 6e3 Kakoro-nuoo
orpaxkaeHus. B To ke BpeMs, B NpEANOYTHUTENBHBIX (OpMax pealn3alMi 3asBIsSEMbIA
JIECTHHYHBIA Mapill B IEPBOM BapHaHTE BBITIOJIHEHHS AONOIHUTEIBHO CONEPIKUT OrpaXkacHHE
JIECTHUYHOTO Maplila, YCTaHOBJIEHHOE, [0 MEHBIIEH Mepe, ¢ OAHOH CTOPOHBI JIECTHHYHOIO
Mapilia ¥ COJepHKallee MHOXKECTBO CBA3aHHBIX C COOTBETCTBYIOMIEH TETHBOH CTOEK, a TAKIKE
CBA3aHHBIN CO CTOMKamH, IO MEHbIUEH Mepe, OAWH IMOPY4YeHb, IIPH 3TOM Kaxjaas CTONKa
OrpaxIcHUA JISCTHHYHOI'O Maplla IMapHUPHO CBS3aHa C HHXKHHUM M BEPXHHM IPOAOIEHBIMH
9JIEMEHTaMH COOTBETCTBYIOINEH TETHUBBI, a, IO MEHbIIEH Mepe, OfHA CTOWKAa OrpaKACHHS
CBfA3aHa ¢ HHKHUM W BEPXHHM IPOAOJIHBIMH BJIEMEHTaMH H JONOJHUTENHHO CO CPEIHHM
TIPOJIOIEHBIM 3JIEMEHTOM [IOCPEACTBOM y3Jia PUKCALHH ¢ BO3MOXKHOCTBIO XKECTKOH puKcanuu
3aJaHHOTO B3aHMHOTO YTJIOBOTO pAcIlOJIOKEHHUS BCEX CTOEK H IMPOAOJBHBIX 3JIEMEHTOB
COOTBETCTBYIOIIEH TETUBHI U IPH COXPaHEHHUH BEPTHKAJIBHOTO MOJIOKEHHUS BCEX CTOEK. Takue
¢GopMBI peanm3anuu 00ECIEYMBAIOT IIPEHMYIIECTBA, NOMSHYTBIE B CBS3H C OIMCaHHEM
Npeaplaylneif MpeAnOYTHTENbHONH (opMBl peanu3anuy, H, KpPOME TOro, TOBBIIAOT
6e30macHOCTh KOHCTPYKIMH B LIENOM, Ipeaynpexias NaicHus, U obyerdaroT moabéM H
CITyCK, 0COOEHHO NPH yrJie HaKJIOHA JIECTHHYHOro Mapmma Gossie 45°.

B npeanourHTensHbIX ¢opMax peanmsanMd Juid OpuAaHus  emé  GosbmeH
YCTONYHBOCTH KOHCTPYKLIMM B LIEJIOM 3asBJISEMBIH JIECCTHHYHBIA Mapill B IIEPBOM BapHaHTe
BBINIOJIHEHHMST MOXET JONONHUTENIBHO COJEpXKaTh, 110 MEHBIIEH Mepe, OJMH BEPTHKAJILHBIH

OTIOPHEINA CTOJIO, CBA3AHHBIN, MO MEHBIIEH Mepe, C OJHHM H3 IMPOJOJIBHBIX 3JIEMEHTOB
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COOTBETCTBYIOINIEH TETMBBI M C HIDKHUM H/WIH BEPXHHM OIOPHBIM KOHCTPYKTHBHBIM
3JIEMEHTOM 3JaHusl.

B KoHTekcTe 3adBKM B MNPEANOYTHTENBHBIX (JopMax peaTH3alliy 3asBjiISEMOro
JIECTHHYHOTO Maplia B IE€PBOM BapHaHTE BBIMOJHEHHS BEPTUKAIBHO OPHEHTHPOBAHHEIC
SJIEMEHTHI JICCTHMYHOIO Mapiia MOryT OBITh BBIOpaHBI W3 TIpYNIBI, BKJIIOYANOUIEH, IO
MEHBIIEH MEPE, BEPTHKAIBHBIE CTOMKM OTpaXXI€HHUS U ONOPHBIE CTOJIOBI

B obmem ciayuae, MaTepuan, 13 KOTOPOTO BBINOJHEHEI Pa3InYHbIE KOHCTPYKTHBHEIE
9JIEMEHTHI 3afBIIIEMOrO JIESCTHHYHOIO Mapiia B IEpBOH (hopMme peamu3amuu, MOXeET OBITh
caMBIM pa3HoOOpa3sHbIM. B TO ke BpeMs, B IpEANOYTHTENBHBIX (hopMax peanM3alnuu
BEpXHHH, HHXXHHHA W CpEIHHH IPOJOJBHBIE 3JIEMEHTHl TETHBBI, CTOHKH H TOPYYHH
OrpakICHHH M CTYTIEHH MOTYT OBITH BHINIOJIHEHBI U3 MaTepHaia, HE3aBHCHMO BBIOPAHHOTO U3
TPYNIEI, BKIIOYAIOIIEH, 10 MEHBIIEH Mepe, METall, AEPEBO, KOMIO3HUTHBIN MaTepual, MpH
3TOM BEPXHHH, HIKHUH W CPEIHUN MPONOJIBHBIE DJIEMEHTH! TETHBBI H CTOMKH OTrpaXIEHHH
NPEANIOYTHTEIBHO MOTYT OBITH BHINOTHEHEI B BUJIE MTOJION TPYOEI.

B npeanmoutuTenbHBIX (opMax pealM3alMH 3adBIAEMOrO JIECTHHYHOrO Mapiua B
NIEPBOM BapHAHTE BBLINOJHEHHUS y3ell (PUKCAlMH MMEET MaKCUMAJIBHO MPOCTYIO H YIOOHYIO
KOHCTPYKIHIO H BBINOJHEH B BHIE METaUIM4YecKoro npoduis B ¢popme yronka, B yriIOBBIX
30HaX KOTOPOro pacIoJI0XKEHBI CPEICTBA IPHCOSANHEHUS K HIDKHEMY, CPETHEMY H BEPXHEMY
IIPOJOJIBHOMY 3JIEMEHTaM TETHBBI, IPEANIOYTHTENLHO BBHITIOJIHEHHBIE B BUAE OTBEPCTHH MOJ
KpenéxHele cpeAcTBa. [Ipm 3TOM CpeAcTBO NPUCOEAMHEHHS K IPOXOJIBHOMY JJIEMEHTY,
BBIITOJIHECHHOMY € BO3MOXHOCTBIO KpEIUIEHHS Ha HEM M TOPHU30OHTAIIBHO, M BEPTHKAIBHO
OPHEHTHPOBAHHBIX 3JIEMEHTOB JIECTHUYHOI'O Mapilia, paclioIOKEHO B 30HE MPAMOro yria.
Takass reomerpuueckas gopma y3na puxcanuu — HaIMYHE OPSIMOTO Yria, obecneduBacT
KECTKYI0 (QHUKCALMIO B3aUMHOTO MEPINEHIUKYIAPHOTO TMOJIOXKECHHS BEPTHKAILHO H

TOPHU3OHTAJIbBHO OPUEHTHPOBAHHBIX KOHCTPYKTHBHBIX 3JICMEHTOB JICCTHUYHOT'O Mapiia.
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Bo BTOpOoM BapHaHTE BBINOJIHEHHS JICCTHUYHOIO Mapila IOCTaBJICHHas 3axada
pelnaeTcss ¥ TEXHHYECKHUE PE3YJIbTAThl JOCTHTalOTCA 3a CYET TOrO, YTO IEPBHIM — BHEIMHUHA U
BTOpPOH — BHYTPEHHHH NapajulelbHBIE NPOAOIBLHEIE 3JIEMEHTHI, M0 MEHbIIEH Mepe, OOHON
TETHBBI PAcIOJIOXKEHBl B OJHOH HAKIOHHOM IUIOCKOCTH, PacIlOIOKEHHOW NOA YIJIOM O K
TOPHU30HTAIH B IPOAOJBHOM HampasineHud, rae 0°<a<90°, mpm 3TOM yka3aHHas TETHBA
JIOIIOJTHUTENBHO COJEPXKHT CPEOHUH NPONOJIBHBI 3/IEMEHT, PaclOJIOKECHHBIH MapaUieIbHO
BHEIIHEMY M BHYTPEHHEMY IIPOMOJBHBIM 3JIEMEHTaM M MEXAYy HHMHM B IUIOCKOCTH
napayIeIbHONH HAKJIOHHOH IIJIOCKOCTH BHEHIHETO M BHYTPEHHETO MPOAOJBHBIX 3JIEMEHTOB,
Ipu4Y€M OAMH M3 MPOIONBHBIX 3JIEMEHTOB BBINIOJHEH C BO3MOXXHOCTBIO KPEILICHHS Ha HEM
TOPHU30HTAILHO OPHEHTHPOBAHHBIX 3JIEMEHTOB JIECTHUYHOTO Mapila, BKJIIOYas CTYIEHH,
BTOPOH M3 MpPOAOJBHBIX 3JIEMEHTOB BBINIOJHEH C BO3MOXHOCTBIO KpEIUICHHS Ha HEM
BEPTHKAILHO OPHEHTHPOBAHHBIX 3JIEMEHTOB JECTHHYHOIO Mapiia, a TPEeTHH IpOXOJIbHBIH
3JIEMEHT BBIMOJIHEH C BO3MOXXHOCTBIO KpEIUICHUSA HAa HEM U TOPU3OHTAIBHO, M BEPTHKAIHHO
OPHEHTHPOBAHHBIX JJIEMEHTOB JIECTHUYHOIO Mapina, IpU STOM MNPOJNOJIBHBIA JJIEMEHT,
BBINIOJIHCHHEIH C BO3MOXXHOCTBIO KpEIJICHHS Ha HEM TOPH3OHTAJBHO OPHCHTHPOBAHHBIX
3JIEMEHTOB JIECTHHYHOI'O Maplna, BKIII04as CTYIIEHH, U ITPOAOJIBHBIH 37IEMEHT, BHINOTHEHHbBIH
C BO3MOXXHOCTBIO KpEIUICHHS Ha HEM M FOPU3OHTAJILHO, U BEPTHKAIBHO OPHEHTHPOBAHHBIX
9JIEMEHTOB JIECCTHHYHOTO MapIia, JOMOJHHUTENBHO CBS3aHbI MeXAy coboit mocpeacTBOM, IO
MEHbIIeH Mepe, OINHOro Yy3na (PUKCallMH, BHIIONHEHHOTO C BO3MOXKHOCTBIO IKECTKOH
¢HuKcanuy B3aMMHOTO YTJIOBOTO PAacroNIOKEHHS BCEX 3JIEMEHTOB JIECCTHUYHOIO Mapiia MpH
JOCTHKCHHMH 33JaHHOTO YIJIOBOTO IOJIOKEHHUS NPOAOJIBHBIX 3JIEMEHTOB COOTBETCTBYIOIIEH
TETHUBBI OTHOCHTEIHLHO HU)KHETO U BEPXHETO OMOPHBIX KOHCTPYKTHBHBIX 3JIEMEHTOB 3JJaHHUS U
[P COXPAHEHUH BEPTHUKANBHOTO NOJOXEHHS BEPTHKAIBHBIX JJIEMEHTOB KOHCTPYKIMH H
TOPHU3OHTAIBHOT'O MOJNI0XKEHHUS CTYTICHEH.

B npeanmoutuTenbHBIX (opMax pealH3aluH 3asBIAEMOro JECTHHYHOIO Mapiia BO

BTOPOM BapHaHTC BBIIIOJTHEHHA CpCIIHIfIﬁ HpOIlOJIBHHﬁ 3JIEMCHT BBIIMOJIHEH C BO3MOXXHOCTBIO
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KpEIUleHHs Ha HEM TOpPU3OHTAIPHO OPHEHTHPOBAHHBIX 3JIEMEHTOB JIECTHHYHOTO Mapia,
BKJIIOYas CTYIEHH, BHEIIHHH NMPOXOJBHBIH 3JIEMEHT BBINOJIHEH C BO3MOXKHOCTBIO KPEIUICHHA
Ha HEM BEPTUKAJIBHO OPHEHTHPOBAaHHBIX 3JIEMEHTOB JIECCTHHYHOTO Mapila, a BHYTPEHHHMH
IPOIONBHBIN 3T€MEHT BHINOTHEH C BO3MOXHOCTBIO KpENJIeHHs Ha HEM U FOPHU3OHTAIBHO, H
BEPTHKAILHO OPHEHTHPOBAHHBIX 3JIEMEHTOB JIECTHHYHOrO Mapia. Kak ¥ B nepBoM BapHaHTe
BBIMIOJIHEHNA, Takue (OpPMBI pean3allii OINpPEAEISIOT BO3MOXHOCTh HCIOJBb30OBaHMA y3Ja
¢uKcanuy MaKCUMaJIbHO MPOCTOM KOHCTPYKIHY ITPH MUHHMHM3AIMH KOJINYECTBA TAKUX y3JI0B
¢bukcanyy.

o aHanoruy ¢ NepBbIM BapHAHTOM BBHITIOTHEHHUS A1 MOBBIMIECHHS YCTOHYHBOCTH M
HaJEXHOCTH KOHCTPYKIMH B IIEJIOM B IMPEATNIOYTUTENBHBIX GOpMaxX pealnu3aliy 3asB/IIEMOT0
JIECTHAYHOIO Mapina BO BTOPOM BapHaHTE BBHINOJIHEHHA BEPTHKAIBHO OPHEHTHPOBAHHEIE
3JIEMEHTBHI JICCTHHYHOTO MapIia MOTYT OBITh BBINOJIHEHHBI B BUJE, 10 MEHBIIEH MEpE, OHOrO
BEPTHKAJIBHOTO OTMOPHOTO CT0j10a, CBA3aHHOTO, IO MEHBINCH MEpe, C OMHUM U3 IIPOIOJIBHBIX
JJIEMEHTOB COOTBETCTBYIOLIEH TETHBBI M C HIDKHUM HW/WIM BEPXHHM ONOPHBIM
KOHCTPYKTHBHBIM 3JIEMEHTOM 3JIaHHUS.

Takxe kak ¥ B NEpBOM BapHaHTE BHINIOJIHEHUA, B OOIMEM cCiydae, MaTepHal, M3
KOTOPOTO BBIIOJHSIOT pa3/MYHble KOHCTPYKTHBHBIE 3JIEMEHTHI JIECCTHUYHOTO Mapila, MOXeET
ObITh BBIOpaH HOOBIM moaxoaamuM. [Ipu 3ToM B NpeanodTHTENBHBIX (OpMax peau3aluu
BHEIIHMM, BHYTPEHHUHN U CPEIHHUH IPONOIBHBIE JIEMEHTEI TETUBEI M CTYIIEHH BBIIIOJHEHB! H3
MarepHaia, He3aBUCHMO BEIOPAaHHOTO M3 IPYIITBI, BKIIIOYAIOIIEH, 10 MEHBLIEH Mepe, MeTalll,
JepeBo, KOMIIO3UTHBIN MaTepHall, IPH 3TOM BHELIHHUH, BHYTPEHHHUH M CPEIHHUH MPOIOJIbHEIE
37€MEHTHI TETUBbI NPEANIOYTATENHHO BHITIOIHEHEI B BUJE IOJI0H TPYOHI.

B npeamouruTensHex GopMax peaM3allMH 3aABISIEMOro JIECTHUYHOrO Mapina BO
BTOpPOM BapHaHTE BHIIOJIHEHHS y3eN GUKCALMH BHITONHEH B BUIE METAUTHYECKOTO MPOGHIIS.
Ha ero BepTHKIbHBIX MOJIKAaX PACHOJOKEHBI CPEJCTBA IPHCOCHMHEHHS K BHYTPEHHEMY H

CpeIHEMY MPOAOCJBHBIM JJICMCHTAM TCTHBBI, NpEeANOYTUTEILHO BBEINOJHEHHBIC B BHIC
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OTBEPCTUH N0J KpenéxHele u3fenud. IIpu 3ToM cpencTBa nMpUCOEIHHEHHS PAcIOIOKEHEI C
(GopMHpOBaHHEM NPAMOrO yriia B INPOSKUWH Ha BEPTHKAIBHYIO IIOJIKY, a CPEACTBO
IIPHCOEAMHEHHS K CPEAHEMY IIPOAOIBHOMY 3JIEMEHTY PaclOJIOKEHO B 30HE MPAMOTO YIia.

[ToctraBnenHas 3ajaya pemacTcs, 1 TEXHUYECKHUE Pe3yJIbTaThl JOCTHTAIOTCSA TAKKeE C
IIOMOINbBIO 3asABIAEMON MHOIOMAapIlIEBOH JIECTHMLBI, COAEpXKalleH, M0 MEHbLICH Mepe, aBa
JECTHUYHBIX MapIileH, 10 MEHBIIEH Mepe, OAMH M3 KOTOPHIX BBIIOJIHEH B BUAE 3aSBJIAEMOTO
JECTHHYHOr0 Mapina ¢ pEryJIMpyeMbIM YIJIOM HAakKJIOHa B NEPBOM HJIM BTOPOM BapHaHTE
BbINoJIHEHHA. [Ipn 3TOM KaXkIas mapa CMeXHBIX JIECCTHHYHBIX Mapineif cBsi3aHa MexIy co0oii
IJIOIIAAKON C pPEryaupyeMo# BBICOTOM €€ pacIoIOXKEHHS OTHOCHUTEIBHO TOPH3OHTAIBbHOM
OIOPHOM MOBEPXHOCTH HHIKHETO ONIOPHOTO KOHCTPYKTHBHOTO 3JIEMEHTA 3aHUS.

JlecTHula TakoW KOHCTPYKIMH CTaHJAPTHOTO HCIIOJIHEHHS MOXET OBITh
yCTaHOBJICHAa JAaXe Ha HeOONBINOM Iomagu W aJONTHPOBaHA K BBICOTE J3TaXa B
OnpeAcIEHHOM ,unanaéone 3HaYeHHH Oe3 Kakux-TuO0 H0pabOTOK Ha MECT€ MOHTaXa,
TIOCKOJIBKY BCE 3JIEMEHTHI JIECTHHULBI JIETKO U YAOOHO DPErylupyloTCs 10 BBICOTE M YIJIY
HaKJIOHa C MPOCTOM (UKcanuei uX 3aJaHHOTO B3aUMHOTO ITOJIOXKEHHS.

B npeamoutuTeNnbHBIX (opMax pealH3alldiM 3asBISEMOH JIECTHHIBI IUIOIIAAKA
CBfi3aHA C HIDKHUM OIOPHBIM KOHCTPYKTHBHBIM 3JIEMEHTOM 3JIaHHUA IOCPEACTBOM, IIO
MEHbIIEH Mepe, ABYX ONOpP, HMEIOIHX PETYJIHPYEMYIO BBICOTY, IPH 3TOM TETHBBI KaXJIOTO
MIPUMBIKAKOLIETO K IIIOIAAKE JIECTHUYHOrO Maplla IMapHUPHO CBS3aHEI C ABYMS OIIOPaMH C
BO3MOXXHOCTBIO (PMKCAIIMH 3aJJaHHOT'O B3aMMHOTO YTJIOBOTO pacroyioXkeHus. B takux ¢popmax
peanu3alyy IUIoIaaKa, NPEANOYTHTEIbHO, BBINOJHEHA COCTaBHOW, 10 MEHBILICH Mepe, U3
JByX 3JIEMEHTOB, CBS3aHHBIX C OIOPaMH H PACIIOJIOXKEHHBIX HA Pa3jMYHBIX BEPTHUKAJIBHBIX
YPOBHSAX, IPHA 3TOM 3JIEMEHTHI IUIOMAAKH DPACIOJIOKEHB! MO OTHOLICHHIO APYr K APYry €
JUHEHHBIM H/MJM YTJIOBHIM CMEIICHHEM B TOPH3OHTAIBHOM NpPOEKUHMH. DTO IO3BOJISET
ONTHMH3NPOBaTh TraGapWTHl JIECTHUIBI, KaKk MO IUIOLIagd, TaK M IO BbICOTe, cobmonas

COOTBCTCTBHEC TCXHHYCCKUM TpCGOBaHI/ISIM, MIPEOABSABIIEMBIM K JICCTHHUIIAM.
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B npeanouTHTeNbHBIX opMax peau3aluy 3asBIAEMO# JTECTHHIBI KXIBIH JIEMEHT
TUIOIIAIKH CBSI3aH C HIDKHEH OIIOPHOHM MOBEPXHOCTHIO OCPEACTBOM, 110 MEHBIIEH Mepe, IBYX
OTHAEIBHBIX OINOp, HUMEIOIIHX DETYINPYEMYIO BBICOTY. JTO obecrednBaeT BO3MOXHOCTB
BBIOOpa ONTHMAIBHOTO MOJNIOKEHHUSA KaXIOTO M3 3JIEMEHTOB IUIOINANKH B 3aBHCHMOCTH OT
KOHCTPYKIIMH JIECTHHYHBIX Maplieif, yIriioB UX HAKJIOHA M IPYTHX XapaKTEPHCTHK JIECTHHIIBI.

B Takux (opMax peanu3anuM, NPeANOYTHTEIHHO, OTHEIBHBIE OTMOPHI OTAENBHBIX
9JIEMEHTOB IUIOIIANKH CBA3aHbl C HIDKHEH ONOpPHOM IOBEPXHOCTBIO C BO3MOMKHOCTBIO
M3MEHEHHS WX B3aUMHOrO MOJIOXKEHHSA. OTO MO3BOJIET HE3aBHCHMMO Jpyr OT Jpyra
HepeMeniaTh OTHENBHBIE OMOPHl OTHEIBHBIX J3JIEMEHTOB IUIOMNAAKK Ui JOCTHIKEHHS
MPOEKTHOM NIPOCTPAHCTBEHHOM OPMBI JIECTHHIIBL, ONITHMU3HPOBAHHOH MO ILTOIA/IH.

B npeamouytuTensHBIX (opMax peaM3alMM 3asBISEMOH JECTHHLBI CMEXHBIE
JIECTHHYHbIE MapIli pPAaclONIOKEHbl 1O OTHOIIEHHIO ApPYT K JpYry IO YIJIOM O B
rOpM30HTAIBHON mpoekiuH, rae 0<a<180° u mox yrinom B BEpTHKaILHOW MPOEKLHUH, IIE
0<B<90°. D10 obecmeunBaeT BO3MOXHOCTh pa3MECTHTh JIECTHHIy Ha MHHHMAJbHO
BO3MOXKHOM IUIOIIAAH B MOMEIUEHHH TO0OW IUIAHMPOBKH ¢ JIO0OHM BBICOTOM 3Taxa TIpH
COGJTIOIEHAH BCEX TEXHUUECKHX TpeOOBaHMUH, IPeIbABIAEMbIX K JIECTHHIIAM.

Hacrosiiee u306peTeHne aaee MOSCHAETCS HEKOTOPBIMH NIPEANIOYTHTENIEHEIMHA, HO
HE OrpaHHYMBAIOIIAMH 00BEM NPHUTA3AHUN MPUMepaMyl pean3aliy 3asBISEMBIX BapHAHTOB
BBINOJIHEHHS JICCTHHYHBIX Mapleil ¢ peryJupyeMbIM YTJIOM HaKIOHAa W COAEpXameH HX
MHOTOMAapIIeBO# JIECTHHIIBI CO CCBUIKaMH Ha MO3UIMH QUIYp depTexeH, KOTOphle HAITISAIHO
JIEMOHCTPHUPYIOT BO3MOXHOCTb JOCTIDKEHHMS TpeOyeMoro TEXHHYecKoro pesymnpTata. Ha
gepTeikax CXeMaTHYHO NPeICTaBICHBI:

¢ur. 1 — Bux c6OKy JIECTHUYHOTO MapIla B TIEPBOM BapHaHTE BBIMOIHEHHSA B ONHOM

U3 [IPEeUIOYTUTENEHBIX GOPM peau3anuy;
¢ur. 2 — ¢pparMeHT JeCTHUYHOro Mapia 1o ¢ur. 1 ¢ BHyTpeHHEH CTOPOHBI TETHBEI,

¢wr. 3 — y3en ¢puKkcanuu I JECTHHYHOTO Mapia 1o ¢ur. 1 B Buze crepen;
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¢ur. 4 — yzen ¢ukcanuu It JECTHAYHOTO Mapina mo ¢ur. 1 B Buae cOOKy;
¢ur. 5 — oOmmit BUX JECTHHYHOIO Mapllia BO BTOPOM BapHaHTE BBHITOJHEHHS B
OIIHOM W3 MPEANIOYTHTEIBHBIX (OPM peaH3aliu;

¢ur. 6 — obmuit BUA y3na GUKcaMy UTA JECTHHYHOrO Mapina no ¢ur. 4;

¢wur. 7 — obmwmit BHI JBYXMapIIEBO# JIECTHUIIBI,
¢ur. 8 - o6mmit BuA ¢(parMeHTa MHOTOMAapIIEBO JIECTHHUBI B 30HE IUIOLIAIKH,
BEITNIOJTHEHHOM COCTaBHOM.

Ha ¢ur. 1 cxematnyno npejcraBieH BHUA COOKY JECTHHYHOTO Mapiua B IIE€PBOM
BapvaHTE BBINOJHEHHS B OJHOM M3 IpPEANOYTHTENbHBIX (GopM peamusauuu. JleCTHHUHBIM
Mapill COOEPXKHUT NapajlIeNbHbIE MIPaBYIO U JIEBYIO TETHUBBI 1, MHOXKECTBO CTYTIEHEH 2 MEXAY
HMMH, HIOKHHUH 3 U BepXHUI 4 OMOpHBIE KOHCTPYKTHBHEIE 3JIEMEHTHI 3aHUsl, IPHYEM KaxKaas
TeTHBa | COAEPXKHUT CBA3AaHHBIE MEXIY COOOH C BO3MOXXHOCTBIO H3MEHEHHS W KECTKOM
¢uKcauuy B3aUMHOTO YTJIOBOTO pPACIOJIONKEHHS HIKHHA 6, cpelHMd 5 W BepxHuit 7
NPOJOJILHBIE 3JIEMEHTHI.

B npexacrasnenHo# Ha ¢ur. 1 ¢opMme peanusaunu CpeAHHH S5 MPOXONBLHBIA TEMEHT
pacmoJIoXKEH B OJHOW BEPTHKATLHON IVIOCKOCTH ¢ HHXKHHM 6 H BEPXHUM 7 MPOHOJIbHBIMH
3JIEMEHTaMH, NapajuleIbHO UM H Mexay HuMH. Ha cpenHeM NpoOAONbHOM JliEMEHTEe 5
KPETATCS TOPH3OHTAILBHO OPUEHTHPOBAHHBIE JIEMEHTBI IECTHUYHOIO Mapiia — CTYIIEHH 2, Ha
BEPXHEM IPOAOJILHOM DJJIEMEHTE 7 KPENATCS BEPTUKAIBHO OPHEHTHPOBAHHBIE 3JIEMEHTHI
JIECTHUYHOTO Mapina — BEPTHKAIBHbIE CTOMKM §, a Ha HIDKHEM IIPOAOJILHOM 3JIEMEHTE 6
KpemATCS M TOPH3OHTAIBHO OpPHEHTHPOBAHHBIE JJIEMEHTHI (CTYNEHH 2), U BEPTHKAIBHO
OPHEHTHPOBAHHBIE 3JIEMEHTHI (CTOHKH 8) IECTHUYHOTO Mapina.

B nmpexncrasieHHOH Ha dyepTexe GopMe pealn3aliy JIECTHHYHOrO Mapiia OH COJACPXKHT

TaK)Ke OrpaXkKACHHE, KOTOPOE BIJIIOYAET B ce0s BEpTHKAIbHBIE CTOHKHU 8 B BHE MOIoN TPYyOHI
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U cBs3aHHbI# ¢ HuUMH mnopydeHb 9. Ilosmumedt 10 Ha dweprexxe o6o03HadeH ¢QparMeHT
BEPTUKATIBLHOTO OMOPHOTO CTOJIA.

Ha ¢ur. 2 cxemaTMyHO NpenacTaBieH ()parMEHT JIECTHHYHOrO Mapma mo ¢wur. 1 ¢
BHYTPEHHEH CTOpDOHBI TETHBHI 1, Tle MOKa3aHO, YTO BCE MPOAOJIBHBIE 3JIEMEHTH 5, 6, 7
TETUBBl | cBs3aHbl MexAy coboit mocpencTBOM y3i0B ¢ukcanuu 11, xotopele Oolee
opoOHO OyIyT pacCMOTpPEHBI HHXE CO CChUIKON Ha ¢ur. 3, ¢ur. 4. [Ipu atoM coxpansercs
BEPTHKAJILHOE MOJIOKEHHE CTOEK 8 i rOPH3OHTAIBHOE MOJIOKECHHE CTYTICHEH 2.

Ha ¢ur. 3 u Ha ¢ur. 4 cxemaruyHo mnpencTaBieH y3el (HUKCAlMH B OJHOH U3
BO3MOXHBIX (OpPM pealu3allMi Ul JIECTHUYHOrO Mapina no ¢ur. 1 B BUe criepenn U BUIC
cOOKy cooTBeTCTBEHHO. B mpexncraBneHHON Ha ueprexax ¢opme peanusanuu ysen 11
¢uKcanuy BHIIONHEH B (OpMe yroJyika ¢ nepeMbIukoi (mo3unueii He 0603HaYeHa), B YTJIOBBIX
30HaxX KOTOPOTO pacloIOXKEHbI OTBEPCTUA 12 MoJ KpenéxHbIe CPEeACTBa I TPUCOCTHHEHHS
K HIDKHeMY 6, cperHeMy S M BepxHeMY 7 MPOAOJIbHBIM 371eMeHTaM TeTuBhl 1. OTBepcTHe 12
O] KpeNEIKHEBIE CPECTBA Ul IPUCOCIUHEHUS K MIPOAOIEHOMY 3JIEMEHTY, BHITOJTHEHHOMY C
BO3MOXHOCTBIO KpEIUIEHMS Ha HEM W TOPU3OHTAIBHO, M BEPTHKAJbHO OPHUEHTHPOBAHHBIX
3JIEMEHTOB JIECTHHYHOTO Mapmia (B MpeACTAaBJICHHONH ¢opMe peamu3ali 3TO HIKHHIM
HPOJIOJIBHBIN 3JIEMEHT 6), pacloIOKEHO B 30HE NPSMOTO0 yIJia.

Ha ¢wur. 5 cxeMaTH4HO mpeacTaBiieH OOIMH BHJ JIECTHHYHOTO Mapina BO BTOPOM
BapHaHTC BLUIOJHEHUSA B ONHOM W3 NpeAnodTHUTENbHBIX ¢GopM pearmmsanuu. [laHHBLH
JISCTHUYHBIH MapIl CONEPKHT NapaUle/IbHbIe MPaBYIO M JIEBYIO TETHUBBI 13, MHOXECTBO
ctyneneit 14 mMexny HuMu. Ha ¢ur. 5 u3obpakén Takxe HHXKHHH ONOpPHBIA 371€MEHT 15.
Kaxnmas tetwBa 13 comepuT CBs3aHHbIE MeXIY Co00il ¢ BO3MOXHOCTBIO M3MEHEHHS H
KECTKOM (pUKCAIMM B3aHMHOTO YIJIOBOTO PACIIOJIOKECHUS BHEIHHH 16, BHyTpeHHMH 17 M
cpenumii 18 mapatensHbIe MPOJOJBHBIE IEMEHTH. B npencrasieHHoi Ha depTexe gopme
peanu3ani BHEIIHWHA 16 ¥ BHyTpeHHHH 17 mapaienbHble NPOJOIBLHBIE 3JIEMEHTH! TETHBbI

13 pacnonoxeHbl B OJHOM HaKJIOHHOM IIIOCKOCTH, pPAaclOJIOXKEHHOH MOoA YrioM a K
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TOPH30HTAJIM B NPOJOJIBHOM HampasieHuH, rae 0°<a<90°. CpenHuit MpomONBHBIA 371€MEHT
18 pacnonoxeH napajyuienbHO BHeIIHEMY 16 W BHyTpeHHeMY 17 mpomoJbHBIM 3JIEMEHTAM H
MEXIy HHMHM B IUIOCKOCTH NapayiebHOH HAKIIOHHOW IUTOCKOCTH BHemHero 18 wu
BHYTpPEHHETO 17 IPOAONBHBIX 3JIEMEHTOB.

B npencrasnenHoi popMe peanus3aluu CpeaHUM NPOXOITBHBIN JJIeMeHT 18 BBIOJHEH C
BO3MOXHOCTBIO KpEIUIEHHS Ha HEM TOPHU3OHTATHHO OPHEHTHPOBAHHBIX 3JIEMEHTOB
JECTHUYHOro Mapma (ctyneHu 14), BHEIIHHWIA NPOMONBHBIA 16 3JEMEHT BBIMOJHEH C
BO3MOXKHOCTBIO KPEIUIEHUS Ha HEM BEPTHKAILHO OPUEHTHPOBAHHBIX 3JIEMEHTOB JIECCTHUYHOTO
Mapiua (BEepTHKAJIbHBIA omnopHb cTon6 19), a BHYTpeHHHN NPOXOJBHBIA 31MeMeHT 17
BBIIOJIHEH C BO3MOXXHOCTBIO KpEIUICHHS Ha HEM W TOPH3OHTANBHO (cTyneHm 14), u
BEPTHKAILHO (BEPTHKAIBHBIA ONOPHBIH cT0j6 19) OpHEHTHPOBAHHBIX 3JIEMEHTOB
JIECTHUYHOTO Maplia.

Bce npononbHbie aneMenTsl 16, 17, 18 TetuBsl 13 cBA3aHB MeXAy coboit mocpencTBoM
y310B ¢ukcamuu 20, IpH 3TOM COXpPaHSETCS BEPTHKAIBHOE MOJIOKEHHE BEPTHKAIBHBIX
OIOPHBIX CTOJ60B 19 ¥ rOpU30OHTAILHOE MOJIOXKEHHE CTYIEeHeH 14,

Ha ¢ur. 6 cxemaruuHo mpexacrasieH oOmmuit Bun y3na 20 ¢uKcanud B ONHOM H3
BO3MOXHBIX ()OpM peanu3aluy IS JIECTHUYHOro Mapira mo ¢ur. 5. B mpeacraBneHHOH Ha
yeptexxke ¢(opme peammsanuu y3ea 20 ¢HKCaUMH BHINONHEH B BHAE METAUTHYECKOTO
npodmis, Ha BEPTHKAIBHOM mONKe 21 KOTOPOro pacloIOKEHBI OTBEPCTHS 22 TMOX
Kpené&xXHbIe CpeAcTBa 23, pacloyIoKeHHbIe ¢ (OPMHUPOBaHHEM MPAMOTO YIJia B MPOEKIHH Ha
BEPTHKAIBHYIO NOJIKY 21, 118 npucoeAMHEHHS K BHEITHeMY 16, BHyTpeHHeMY 17 u cpeqHeMy
18 nponoNbHEIM 31EMEHTaM TETUBHI 13.

Ha ¢wur. 7 cxemarnyHo mpeACTaBlIeH OOmMMA BHA OBYXMaplIeBON JIECTHHMIBL,
COCTOSAIIEH U3 IBYX JIECCTHHYHBIX Mapiuei 24, 25, cBsa3aHHBIX MeXIy cobo# miomankoi 26 ¢
peryJINpyeMoif BBICOTOM €& pacHoIOKEHHA OTHOCHTENIBHO TOPH3OHTAJIBHOH OIOpHOM

HOBEPXHOCTH 27 HH)KHETO OMOPHOTO KOHCTPYKTHBHOTO 3ieMeHTa 3manus. Ilmomanka 26
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CBf3aHa C HMJKHMM OIIOPHBIM KOHCTPYKTHBHBIM 3JIEMEHTOM 3JaHHS B IIPEACTaBICHHOM
(dbopMe pea3anuy MOCPEACTBOM TPEX Omop 28, UMEIOIUX PErYIUPYEMYIO BBICOTY, C ABYMS
U3 KOTOPHIX WIAPHUPHO CBS3aHbl TETHBH 29 NpPHUMBIKAIOMIEro K IUToIaake 26 BEpXHETO
JIECTHHYHOrO Mapma 25 ¢ BO3MOXHOCTBIO (HKCAllMM 3aqaHHOTO B3aHMHOTO YTJIOBOTO
pacnionoxeHus. CMeXHBIE JIECTHUYHbIE MapIii 24, 25 pacroyokKEHbI 10 OTHOLIEHHIO IPYT K
Jpyry TOX YIJIOM @ B TOpH3OHTaIbHOH mnpoekuuu, rae 0<a<180° m mox yrmom f B
BEpTHKAIBHOM Ipoekuy, rae 0<p<90°.

Ha ¢wur. 8 cxematuuno mnpexacraBneH obmuil BUX ¢parMeHTa MHOrOMapIIeBOH
JecTHUNB! M0 ¢ur. 7 B 30HE IUIOMAAKHA 26, BHIIOJIHEHHON COCTaBHOW B IPEACTABIICHHOM
dopMe peannzanud U3 TpEX 31eMeHTOB 30, CBA3AHHBIX C ONOpPaMHU 28 U pacHoJIOKEHHBIX Ha
pa3sINYHBIX BEPTHKAIBHBIX YPOBHAX. [Ipu aTOM 3neMenTs! 30 rutomanky 26 pacmoyiokeHsl 1Mo
OTHOMIEHHIO JPyr K ApPYTy C JIMHEHHBIM H/WIH YTJIOBHIM CMEUIEHHEM B TOPU3OHTAIBHOM
npoekuun. Kaxasni anemenTt 30 muomanku 26 cBs3aH ¢ HUXKHEH ONOPHO# MOBEPXHOCTHIO 27
TaKXe IOCPECTBOM OTIENBHBIX OOp 31, MIMEIOIIMUX PETYIHPYEMYIO BBICOTY.

3asBIAEMBIH JICCTHUYHBIA Maplll C PeryJMpyeMbIM YIJIOM HaKJIOHA B 060MX BapHaHTax
BBIITOJIHEHHS B COCTABE 3asABIIAEMOM JIECTHHLIB! PYHKIIMOHUPYET CIEAYIOINM 00pa3oM.

MoHTax 3as1BJIsIeMO MHOTOMAapIIeBO# JIeCTHULEI 110 Gur. 7, cogepixalieit 3aspiaseMble
JIECTHHYHBIE MapIOM C pEryJHPYeMbIM YIJIOM HakioHa mo ¢ur. 1 u mo ¢ur. S
OCYINECTBJIAETCA B CIEAYIOIEH IOCaeI0oBaTeNbHOCTH. JlecTHHuHBle Mapmu 24, 25 B
IPeABAPUTEIHLHO CMOHTHPOBAaHHOM COCTOSTHHH, a TAKXKe pEryMpyemas o BBICOTE COCTaBHAs
womaaka 26 MOHTHPYIOTCS Ha MECTe YCTaHOBKH B COOTBETCTBHH C IIPOEKTOM. B
JIECTHHYHBIX Mapmax 24, 25 tetuBsl 1, 13, 29 3a cuér HanW4us IWAPHUPHBIX COCOUHEHUH
Mexay (GOPMHPYIOLUIMMH MX KOHCTPYKTHBHBIMH 3JIEMEHTaMH, B TOM 4HCIE, MPOJAOTBHBIMU
aneMeHTaMu 5, 6 u 7; 16, 17 u 18 W CBA3BIBAIOIMMH WX TNONEpeYNHAMHU (Ha dYepTeXkax
NO3MIUAMH He 0003Ha4YeHbl) (OPMHUPYIOT «IapajuleliorpaMM», B KOTOPOM YIJIbI MOTYT

MEHATH 3HAYCHHE [IPH COXPAaHEHHH MapaLIeIbHOCTH NPOAOIIBHBIX 3JIEMEHTOB 5, 6 u 7; 16, 17
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n 18. Hmxunii necTHUUHBIN Mapin 24 3aKkperiseTcs K IOBEPXHOCTH HIXKHETO 27 OMOPHOTO
KOHCTPYKTHBHOTO 3JIEMEHTa 3[aHWs (B YaCTHOCTH, K TMOJy) M IO OTHOUICHHIO K
KOHCTPYKTHBHBIM  3JIEMEHTaM IUIOIMagkd 26. Bepxuuit necTHH4HbIi Mapm 25
YCTaHABIIUBACTCA M 3aKPEIUISETCS 110 OTHOIICHHIO K KOHCTPYKTUBHEIM 3JIEMEHTaM IUIOIIAIKA
26 u K BepXHEMY OMOPHOMY KOHCTPYKTHBHOMY JJIEMEHTY 34aHUA (B YaCTHOCTH, K TOPLEBOM
IIOBEPXHOCTH MEXITAXKHOIO NIEPEKPBITHS). 3aTEM JIECCTHUYHBIE Mapinu 24, 25 u momaaka 26
PErYIHMpPYIOTCS 10 YIJIOBOMY TIIOJIOXKEHHIO IYyTEM pEryJHpOBKH BHICOTHI omop 28, 31
anemenToB 30 rutomanku 26 ¥ U3MEHEHHS YITIOB B TETHBaxX-«mapauienorpammax» 29. Ilpu
3TOM B 3aBHCHUMOCTH OT IUIOINAAM, B KOTOPYIO IODKHA OBITH BIIMCAHA JECTHHLA H €€
IIPOCKTHOM KOHCTPYKIHH OTIENbHBIE onops! 31 snemenToB 30 miuomanku 26 mpyu MOHTaxe
IEepEMEINAOT HE3aBHCHMO APYT OT Apyra B HeoOxommmoM HampabieHud. [lepememneHueM
otaenbHBIX omop 31 anemeHToB 30 miuomanku 26 MOXHO pPeryJHpOBaTh, B YaCTHOCTH,
3HaYeHHe yria o  (Yrol MexXAy CMeXHBIMH JIECTHUYHBIMH Mapmamu 24, 25 B
TOPU3OHTANBHOM MpoeKLuH). 3a CUET PEryIMPOBKH BHICOTHI OTAENBHBIX onop 31, u omop 28
MOXHO PpETyJIHpOBaTh TaKXKe 3HaueHHe yria [ (Yrol Mexay CMEXHBIMH JEeCTHAYHBIMH
Mapmamu 24, 25 B BepTHKanbHOH mpoekuuu). [Ipu mocTwkeHmn (o0 pe3ybTaTaM
KOPPEKTHPOBKH) 3alaHHOTO B3aMMHOI'O YTJIOBOTO IOJIOKEHHS MEXIY KOHCTPYKTHBHBIMH
3IEMEHTaMH JIECTHHYHBIX Mapiueit 24, 25, miomanku 26 (3neMentamu 30 miomanku 26) u
OMOPHBIX KOHCTPYKTUBHBIX JJIEMEHTOB 3[aHUA Ha TeTHBax 1, 13, 29 ¢ BHyTpeHHEH CTOPOHBI
ycTaHaBIMBalOT y3uel ¢(ukcanmmm 11, 20 u ¢uKCHpPYIOT HX MYyTEM YCTaHOBKH B
COOTBETCTBYIOIIMX OTBEpCTHAX 12, 22 kpenéxHbIX cpeactB 23 (Hampumep, OONTOB C
raiikamu). Ilpm 3TOM COOTBETCTBYIOIIME KpENMEKHBIE CPEACTBA 23 YCTAaHABIMBAIOT B
otBepcTHax 12, 22 y3noB ¢ukcamuu 11, 20 U OOHOBPEMEHHO B OTBEPCTHAX
COOTBETCTBYIOIIHX NPOAOJBHBIX JIeMEeHTOB S, 6, 7, 16, 17, 18 tetuBr 1, 13, 29. Tax, B
dopme peammzauuun no ¢ur. 1 oTrBepcTHs 12, pacmosIOXKEHHBIE B YIVIOBEIX 30HaX

MCTaAJNIHYCCKOI'O l'IpO(beU[ﬂ B Q)opMe yrojka, TNp€AHasHA4Y€Hbl [UIL IIPHCOCOVUHCHHSA K
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HIDKHEMY 6, cpemHeMy 5 W BepxHeMy 7 IpOAOJBHOMY 3JIEMEHTaM TETHBHI 1, MpHUEM
KpenéXHOe CpEeACTBO [UIS MPUCOEAVHEHHS K HIDKHEMY NpPOJOJIBHOMY OJJIEMEHTY 6,
BBINIOJTHEHHOMY C BO3MOXHOCTBIO KDPEIUICHHS Ha HEM W TOPHU3OHTAJIBHO, U BEPTHKAIBHO
OPHEHTHPOBAHHBIX 3JIEMEHTOB JIECTHUYHOIO Mapllia, paclojioKEeHO B 30HE MPAMOro yria. 3a
cuéT (uKcau¥ B3aUMHOrO IOJIOKEHHS IPOMOJBHBIX 3JIEMEHTOB 5, 6, 7 B Tp&X TOUYKax,
JeKalluX B OJHOM IJIOCKOCTH, HMCKJIIOYAeTCS BO3MOXHOCTh HX B3aUMHOTO CIBHra B
NPOJOJLHOM HANpPaBJICHHH, & PacloNoXeHUe ToueK pukcanuu ¢ GopMupoBaHueM yria 90°
obecnieunBaeT  (PUKCAIMIO TMEPHEHAUKYIAPHOCTH TOPH3OHTATBHO M BEPTHKAIBHO
OPHEHTHPOBAHHBIX KOHCTPYKTHBHBIX OJJIEMEHTOB JIECTHHYHOro Mapma. Ilpm sTom Her
HEOOXOMMMOCTH YCTaHABIMBaTh Y3/Ibl (PUKcalliM B 30HE Kaxaod U3 CTyneHedt 2, u
JDOCTaTOYHO OJHOTO-/ABYX y3JI0B ukcanuu 11 s nomydeHns KECTKONH KOHCTPYKIHH.

AHanoru4HsIH NPUHLIHUN QUKCAIMH B3AHMHOTO MPOJOJIBHOTO MOJNOXKEHHUS MPOXOIBHbIX
anemeHToB 16, 17, 18 TetuBnl 13 ucnons30Bad U B popMe peanu3aluy JECTHUYHOTO Mapia
no ¢ur. 5. Hammune Tpéx orBepctuit 22 (TpEX TOYEK, JIEKAIMHX B OJHOM IUIOCKOCTH)
IpeaynpexaacT B3aUMHBIA CIBUT B MPOJOJIHHOM HaIpaBJIEHUH MPOAOJBHBIX AJIEMEHTOB 16,
17, 18 TeruBs! 13, a 3a cuér GOpMHPOBAHUA OTBEPCTHUAMH 22 Ha BEPTHKAIBHOMU moJyke 21
y3na ¢uxcammu 20 yriaa 90° obecneunBaeTcs MePrIEeHARKYIIPHOCTE MEXIY TOPH3OHTAIBHO H
BEPTHUKAIBHO OPUEHTUPOBaHHBIMH KOHCTPYKTHBHBIMH 3JIEMEHTaMH JICCTHUYHOTO Mapina.

[Ipg 5TOM B NPHBEOEHHOM BBINE ONHCAHWMHM (YHKIHOHHPOBAHHS 3asBIISEMbIX
BapUaHTOB BHINOJIHEHHS JIECTHUYHOTO Mapila B COCTaBe 3asBIAEMOHN JIECTHHIBI IOJ
TOPU30HTAIHHO OpPHUEHTHPOBAHHBIMH 3JIEMEHTaMH MOTYT OBITH YIOMSAHYTBI, HalpHUMEp,
ctynend 2, 14, a B KauecTBe BEPTHKAIBHO OPHEHTHPOBAHHBIX, HAlpUMeEp, CTOHkH 8§,
BEpTHKAIbHBIE ONOpHEIE cTONOH! 10, 19.

Takum 06pa3om, 3a CUET HATMYMSA B KOHCTPYKIMH JIECTHUYHBIX Mapiueit o ¢ur. 1 u

o ¢wr. 5 cpennero S u 18, COOTBETCTBEHHO, IPOAOJIFHOTO 31eMEHTa TeTHBHI 1 1 13, a Takxke

yana ¢uxcamun 11 u 20 CcOOTBETCTBYIOmEH KOHCTPYKIIMH H OINpPEeAeNEHHBIM 00pa3oM



18

YCTaHOBJICHHBIX CBs3EH MCXKAY KOHCTPYKTHBHBIMH OJJIEMCHTAMH JICCTHUYHOrO Mapiia H
OPOJOJBHBIMH 3JICMCHTAMH, TCTHBBI IIO3BOJIIIOT C MOMOINBIO JaXEe OIOHOTO Y3/1a CBSI3H
obecrneunBaTh Ha,I[e)KHYIO q)m(caumo 3aJaHHOI'0 B3aWUMHOr0 YTJIOBOTO ITOJIOXKCHHS
JICCTHUYHOI'O Mapiia B COOTBETCTBHH C BBICOTOM 3Taxa H YriioM HakJIOHA JICCTHHYHOI'O
Mapma H C COXpPaHCHHEM  BEPTHKAJIBHOCTH M TOPHU3OHTAJIIBHOCTH  ITOJIOXKEHUSA
COOTBETCTBYIOIIUX KOHCTPYKTHBHEBIX 3JICMCHTOB JICCTHHYHOI'O Mapiua.

Hcrounnku nadpopmanmmu.

1. Mapmesas ecTHHIA ¢ nepeMeHHBIM HaksioHOM OPTIMA. CaifT koMIanuu
Fedemark. [OnextponHusii pecypc] — 22 okta6ps 2018. - Pexum gocryna:
https://fedemark.ee/ru/%D0%BF%D1%80%D0%BE%D0%B4%D1%83%D0%BA %
D1%82%D1%8B/%D0%BB%D0%B5%D1%81%D1%82%D0%BD%D0%B8%D1%
86%D1%8B-
%D1%81%D0%BF%D0%B5%D1%86%D0%B8%D0%B0%D0%BB%D1%8C%D0
%BD%D1%8B%D0%B5-%D0%B8-%D0%BD%D0%B0-
%D0%B7%D0%B0%D0%BA%D0%B0%D0%B7/%D0%BC%D0%B0%D1%80%D
1%88%D0%B5%D0%B2%D0%B0%D1%8F-
%D0%BB%D0%B5%D1%81%D1%82%D0%BD%D0%B8%D1%86%D0%B0-
%D1%81-
%D0%BF%D0%B5%D1%80%D0%B5%D0%BC%D0%B5%D0%BD%D0%BD%D
1%8B%D0%BC-%D0%BD%D0%B0%D0%BA%D0%BB%D0%BE/

2. Perymupyemsie nectaunsl. Caift komnanun «Mocroctans Cemibiie» [DIeKTPOHHBIH
pecypc] — 22 okrabps 2018. - Pexxum nocrymna:
https://www.mostostal.siedlce.pl/ru/p%D0%B5%D1%88%D0%B5%D1%82%D1%87
%D0%B0%D1%82%D1%8B%D0%B9-
%D0%BD%D0%B0%D1%81%D1%82%D0%B8%D0%BB/%D0%BF%D1%80%D0
%B5%D0%B4%D0%BB%D0%BE%D0%B6%D0%B5%D0%BD%D0%B8%D0%B
5/%D0%BB%D0%B5%D1%81%D1%82%D0%BD%D0%B8%D1%86%D1%8B/p%
D0%B5%D0%B3%D1%83%D0%BB%D0%B8%D1%80%D1%83%D0%B5%D0%
BC%D1%8B%D0%BS5-
%D0%BB%D0%B5%D1%81%D1%82%D0%BD%D0%B8%D1%86%D1%8B/

EBpasuiickuii maTeHTHBINA NOBEPEHHBIH,
per. Ne 96 S E.H.Bensesa




®opmya n3o0peTreHns

1. JlecTHHYHBI Mapl ¢ PeryJUpyeMBIM YTJIOM HaKJIOHA, COAEPXKALMH Iapaule/IbHbIE
TIpaByIO U JIEBYIO TeTHBHI (1), MHOXKECTBO cTyneHel (2), yCTAaHOBJIEHHBIX MEXIY TeTHBaMH (1) u
IMIApPHUPHO CBA3aHHBIX C HUMH, a TAK)KE CBA3aHHBIE C TeTUBaMH (1) M ¢ HHXKHUM (3) ¥ BEpXHHAM
(4) omOpHBIMM KOHCTPYKTHBHBIMH O3JIEMEHTaMH 3[aHHs C TOpPH30HTAIBHBIMH H/HIHM
BEPTHKAJIBHBIMU ONIOPHBIMH [TOBEPXHOCTSAMH HIDKHMI M BEpXHHH OMOPHBIE IEMEHTEI, MPHIEM
Kaknas TeTuBa (1) COIEpKHUT CBA3AHHBIE MEXIY COOO0H ¢ BO3MOXHOCTBIO H3MEHEHHS H KECTKOM
¢uKCcanuM B3aMMHOTO YTJIOBOTO PaclojIOKEHHs MEPBBIH U BTOPOH NapauleNIbHBIE IPOIOIbHEIE
3JIEMEHTHI, OTIMYAIOMMiCA TeM, 4TO, [0 MEHbIIel Mepe, oqHa TeTuBa (1) DOMONHHUTEILHO
COIEPXXHUT cpenHuit (5) NMPORONBHBIM 3JIEMEHT, DPAaclONOXKEHHBIM B OIHOM BEPTHKAIBHOM
IUTOCKOCTH C TNEPBBIM — HHXKHHM (6) U BTOpHIM — BepXHUM (7) NMPOMONBHBEIMH JJIEMEHTaMH,
napajielbHO M H MEXAY HUMH, IPAYEM OUH U3 MPOJONIBHBIX JJIEMEHTOB (5, 6, 7) BHINOIHEH €
BO3MOXHOCTBIO KpEIJICHHAS Ha HEM FOPU30HTAIBHO OPUEHTHPOBAHHBIX 3JIEMEHTOB JIECTHHYHOTO
Mapina, BKJIIo4Yas CTyneHd (2), BTOpod M3 MpOXOJBHBIX (5, 6, 7) 3/I€MEHTOB BBLINOIHEH C
BO3MOJKHOCTBIO KpEIUICHHS Ha HEM BEPTHKAJIHHO OPHEHTHPOBAaHHBIX YIEMEHTOB JIECTHHYHOIO
Mapima, a TPeTH# U3 MPOAONBHBIX (5, 6, 7) 3TEMEHTOB BBHINOJIHEH C BO3MOXHOCTBIO KPEILICHHS
Ha HEM ¥ IOPH3OHTAIBHO, H BEPTHKAILHO OPHEHTHPOBAHHBIX JJIEMEHTOB JIECTHHYHOI'O Mapiia,
IpH 3TOM BCe HpopoibHbEe (5, 6, 7) 3nmeMeHTH TeTHBBI (1) JOMOIHHUTENBHO CBA3@HBI MEXIY
coboif MOCpEnCTBOM, MO MEHBIIEH Mepe, OMHOro Yy3na (PHKCAllMH, BBIIOJHEHHOIO C
BO3MOKHOCTBIO XKECTKOM (PHKCALUH B3aMMHOTO YIJIOBOTO PAacIOIOKEHHSA BCEX KOHCTPYKTHBHBIX
3JIEMEHTOB JIECTHHYHOTO Maplia IpH IOCTHKEHHH 33aJaHHOTO YIJIOBOTO  IIOJIOXEHHS
IIPOONBHEIX (5, 6, 7) 3IEMEHTOB COOTBETCTBYIOIIEH TeTHBHI (1) OTHOCHTENBHO HIKHErO (4) U
BepXHero (3) OMOPHBIX KOHCTPYKTHBHBIX JJIEMEHTOB 3[1aHHA M IIPX COXPAHCHUH BEPTUKAIBHOTO

IOJIOXKEHUS BEPTHKAIBHBIX JJICMCHTOB KOHCTPYKIIMHA M TOPH30HTAIBHOTO ITOJTOKCHUA CTYHCHCﬁ

2.
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2. JlecTHHYHBIM Mapim rmo 1. 1, oTaMYamuNca TeM, 9TO0 cpeaHHH (5) IPOAONBHLIH
3JIEMEHT BBHIIOJIHEH C BO3MOXXHOCTBIO KPEIUIEHHS HAa HEM TOPH3OHTAIBHO OPHEHTHPOBAHHBIX
3JIEMEHTOB JIECCTHAYHOTO Mapina, BKIOYas CTyNeHHW (2), BepXHHMH (7) MPOMOJBHBIN 3JIEMEHT
BBINTOJIHEH C BO3MOXXHOCTBIO KPEIUIEHHS Ha HEM BEPTUKAIBHO OPHUEHTHPOBAHHBIX JNIEMEHTOB
JIECTHUYHOTO Mapima, a HIKHHHA (6) IpOJOJBHBIA 3JIEMEHT BBIOJHEH C BO3MOXHOCTBIO
KpeIUleHNss Ha HEM M TOPHU3OHTAIbHO, M BEPTUKAIPHO OPHEHTHPOBAHHBIX 3IE€MEHTOB
JIECTHUYHOTO Maplia.

3. JlectHuuHBIM Mapm mo m. 1, OTIMYAIOMMICA TeM, YTO JONOIHHTEIBHO COMEPKHUT
OrpakieHHe JIECTHUYHOrO Mapilia, YCTAHOBJIIEHHOE, II0 MEHBIICH Mepe, ¢ OIHOM CTOPOHBI
JIECTHHYHOTO Mapllia ¥ COAEpIKallee MHOXKECTBO CBA3aHHBIX C COOTBETCTBYyIomeH TeTHBOH (1)
croex (8), a TakKe CBA3AaHHBIA co croiikamu (8), mo MeHbInel Mepe, onuH nopy4eHs (9), npu
3TOM Kakaas cToika (8) orpaxaeHus JJECTHHYHOrO Maplila IMapHUPHO CBsS3aHa C HIKHUM (6) H
BepXHUM (7) MPOJOJBHBIMH DJIEMEHTAaMH COOTBETCTBYIOIIEH TeTHBHI (1), a, MO MeHbINEH Mepe,
oxHa croiika (8) orpaxaeHus CBs3aHa C HIXKHHM U (6) BepXHUM (7) NPOAOITLHEIMU 3IEMEHTAMH
¥ JOMOJHHUTEILHO €O CpeaHHM (5) MPOHOJBHEIM 3JIEMEHTOM IOCPEICTBOM Yy3Na (HKCAIMH C
BO3MOXHOCTBIO XECTKOM (pHUKCALMK 3aJaHHOTO B3aHMHOTO YTJIOBOT'O PAaCIOIOKEHHS BCEX CTOEK
(8) m npomonbHBIX (S, 6, 7) 3NMEMEHTOB COOTBETCTBYIOIEH TEeTHBHI (1) M NpH COXpaHEHHH
BEPTHKAJIBHOTO IT0JIONKEHHS BceX cToek (8).

4. JlecTHHYHBIN Mapul 110 M. 1, oTIMYAOMMICA TEM, YTO JOMOJHUTENLHO COAEPIKHT, MO
MEHBIIEH Mepe, OJUH BepTHKAIbHBN onopHb (10) cTon®, cBA3aHHBIA, MO MEHBIIEH Mepe, C
OIHMM M3 NpOAONBHEIX (5, 6, 7) 3JIeMEHTOB COOTBETCTBYIOMEH TeTHBHI (1) M ¢ HIXHUM (4)
U/ BEPXHAM (3) OTIOPHBIM KOHCTPYKTUBHBIM 3JIEMEHTOM 31aHHA.

5. JlecTHHYHBIA Mapin To moGoMy M3 mn. 1 — 4, oTAHYAIOMMIACH TEM, YTO BEPTHKAIBHO
OPHEHTHPOBAHHBIE JJIEMEHTH! JICCTHHYHOrO Mapma BhIOpaHBI M3 IPYMIIbI, BKIIIOYAIOMEH, MO

MEHBIIEH Mepe, BepTHKaIbHEIE CTOMKH (8) orpaxaenus u onopHeie ctonbw (10).
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6. JlecTHMYHBIH Mapin mo mo0omy U3 i 1 — 4, oTiuyalomuiica TeM, 9To Bepxaui (6),
HwxkHu# (7) u cpexannii (5) mpomoiibHBIE 3eMeHTHI TeTHBH (1), crofiku (8) W mopyunm (9)
OrpaXKIeHH# W CTymeHH! (2) BBHINOIHEHB! M3 MaTephaia, HE3aBHCHMO BHIODAHHOTO M3 IPYIIIE,
BKJIIOYAIOIIEH, 10 MEHBINEH Mepe, METaJLI, IepeBO, KOMIO3UTHBIH MaTepHall, IIPH 3TOM BEPXHHMI
(6), nuxuui (7) U cpemHuit (5) MPOIONBHBIEC 371€MEHTH TeTHBBI (1) ¥ cTOMKH (8) orpaxaeHHH
IpeIIOYTHTEIEHO BBINOJIHEHBI B BUJE NOJIOA TPYyOHI.

7. JlecTHHUHBIA Mapil 1o Jo0oMy M3 nm. 1 Wik 2, oTiHYalomuics TeM, 4To y3en (11)
¢uKcanuy BBIIONHEH B BHIE MeTaiHdeckoro mpoduins B GopMe yrojka, B YIJIOBBIX 30HaX
KOTOPOTO PacIlOIOKEHbI CPEICTBA NPHCOSAMHEHHS K HIDKHeMY (6), cpenHeMy (5) U BepXHEMY
(7) npomonsHOMY 3NeMeHTaM TeTHBHI (1), MPEANOYTUTENLHO BHINOJHEHHBIE B BUAE OTBEPCTHIH
(12) moxm kpenéxHble CpEACTBAa, MPHUYEM KpPEMEXKHOE CPEACTBO IS IPUCOCHHMHEHHS K
IPOAOJIBHOMY 3JIeMeHTy (5, 6, 7), BBIIOJIHEHHOMY C BO3MOXXHOCTBIO KDPEIUICHHS Ha HEM H
TOPH3OHTAJIHHO, W BEPTHUKAIbHO OPHEHTHPOBAHHBIX 3JIEMEHTOB JICCTHMYHOTO Mapina,
PAacCIIOJIOKEHO B 30HE IIPAMOTO yIia.

8. JlecTHMYHBIH Mapml C peryaHpyeMbIM YTJIOM HaKJIOHA, COAEPXalllMi mapasie/bHbIC
npaByio  JieByio TetuBbl (13), MHOXecTBO cTyneHe# (14), yCTaHOBICHHBIX MEXIY TETHBAMH
(13) ¥ IIapHUPHO CBS3aHHBIX C HYMH, a TaK)XXe CBS3aHHBIE C TeTMBaMHd (13) U ¢ HIKHHUM H
BEPXHHM ONOPHBIMH KOHCTPYKTHBHBIMH JJIEMEHTAMH 3JaHHA C TOPH3OHTAIBHBIMH M/MIIH
BEPTHKAIBGHBIMH OIOPHBIMH TOBEPXHOCTAMH HIKHHHA (15) ¥ BEepXHM OMOpPHBIC 3JIEMEHTH,
npuyéM Kakaas TeTusa (13) COmepUT CBA3aHHBIE MEXIY COO0H C BO3MOXKHOCTHIO H3MECHEHHUS H
KECTKOM (HKCAIIMH B3aUMHOTO YTJIOBOTO DAcIOJIOXKEHHS NEPBBI M BTOPOW NapasieibHbIe
IIPOJIONIGHBIE JJIEMEHTHI, OTJIMYalomuiica TeM, 4To NepBblii — BHemHMH (16) m BTOpOH —
BHyTpeHHuii (17) mapajienbHble NPOIOJIBHBIE 3NEMEHTEHI, 110 MEHBINEH Mepe, OJHOH TETHBBI
(13) pacrnonoxeHsl B OXHOW HAKJIOHHOH IUTOCKOCTH, PAaclOJIOKEHHOH MOX YIJIOM o K
TOPH30HTATH B IIPOJONBHOM HampasieHuH, rae 0°<o<90°, mpu 3ToM ykasaHHas TeTuBa (13)

JOTOJIHATENBHO COAEPKUT CPEHUM NPOJOJbHbIH 31eMeHT (18), pacronoXeHHBIH apajuleIbHO
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BHemHeMy (16) u BHyTpeHHeMy (17) MpOIONBHBEIM 3JIEMEHTaM U MEXAY HMMH B ILIOCKOCTH
napayiebHON HAKJIOHHOK MIockocTH BHemHero (18) um BHyTpeHHero (17) mpORONBHBIX
3JIEMEHTOB, IPHYEM OUH U3 MPOJIONIBHEIX 31eMEHTOB (16, 17, 18) BBINOJHEH C BO3MOXKHOCTHIO
KpeIUleHHss Ha HEM TOPH3OHTAIBHO OPHEHTHPOBAHHBIX JJIEMEHTOB JICCTHHYHOIO Mapila,
Bkmovas crynenm (14), BTopo#t M3 mpomoNbHBIX 31eMeHTOB (16, 17, 18) BBIIONHEH C
BO3MOXKHOCTBIO KPEIUICHHsS. Ha HEM BEPTHKAJIbHO OPHCHTHPOBAHHBIX JJIEMEHTOB JICCTHHYHOTO
Mapiia, a TpeTH# MpoaoNIbHbIN 31eMeHT (16, 17, 18) BHIMOIHEH ¢ BO3MOXKHOCTBIO KPEIUICHHS Ha
HEM ¥ TOPH30HTANIBHO, H BEPTHKATBHO OPHEHTHPOBAHHAIX 3JIEMEHTOB JIECCTHUYHOTO MapIna, npu
3TOM TIPOJOJBHBIHA 31eMeHT (16, 17, 18), BBINOIHEHHBIH ¢ BO3MOXHOCTBIO KPEIIEHHS Ha HEM
TOPH3OHTAILHO OPMEHTHPOBAHHBIX 3JIEMEHTOB JISCTHHYHOTO Mapina, BKJo4as cTynenu (14), u
npoaossHeli 31eMeHT (16, 17, 18), BHIMONHEHHBIH ¢ BO3MOXHOCTBIO KPEIUICHHS Ha HEM H
TOPM30HTAIBHO, M BEPTHKAILHO OPHEHTHPOBAaHHBIX JJIEMEHTOB JIECCTHUYHOIO Maplua,
JIOTIOJIHUTENBHO CBS3aHBI MEXAy co0oif MOCpencTBOM, IO MEHBINEH Mepe, OXHOro ysna
¢uKcalyy, BHIOJHEHHOTO C BO3MOXHOCTBIO JKECTKOH (HKCAalHMM B3aMMHOIO YIJIOBOTO
PacIIOIOKEHHS BCEX SJIEMEHTOB JIECTHUYHOIO Mapiia IpH JOCTHXXEHHH 3aJaHHOTO YTJIOBOTO
TIOJIOKEHH S MPOJOJBHEIX aneMeHToB (16, 17, 18) cooTBercTByrome# TeTHBHI (13) OTHOCHTENEHO
HIDKHETO M BEPXHEr0 ONMOPHBIX KOHCTPYKTHBHBIX 3JIEMEHTOB 3/aHHMs H TP COXpPaHCHHH
BEPTHKAILHOTO MOJIOKEHHA BEPTHKAIBHBIX 3JIEMEHTOB KOHCTPYKLIMH H TOPH3OHTAIBHOTO
nojoxeHus crynenei (14).

9. JIecTHUYHBIH MapIl 110 11. 8, OTIHYAIIMHHCH TeM, YTO CPEAHHH ITPONOIBHBIA JIEMEHT
(18) BBHIIOJHEH C BO3MOXXHOCTBIO KPEIUICHHS HAa HEM TOPH30HTAIBHO OPHEHTHPOBAHHBIX
3JIEMEHTOB JIECTHHYHOTO Mapina, BKmouas cryneHd (14), BHeNHUM NpoJobHEH (16) aneMeHT
BBIIOJTHEH C BO3MOKHOCTBIO KpeIUIeHHs Ha HEM BEPTHKAJIbHO OPHEHTHPOBAHHBIX 3JIEMEHTOB
NECTHHYHOTO Maplla, a BHYTPEHHHH NpPOAOJIBHBI 37eMEHT (17) BEIIONHEH C BO3MOXKHOCTEIO
KpEMJIEHHS HAa HEM M TOPH3OHTANBbHO, M BEPTHKAIBHO OPHEHTHPOBAHHBIX JJIEMCHTOB

JISCTHUYHOTO MapIiia.



10. JlecTHuuHbf Mapm mo 1. 8§, OTIHYAIOIHICHA TeM, YTO BEPTHKAIBHO
OPHEHTHPOBAHHBIC JJIEMEHTHI JIECCTHHYHOTO Mapila BBIIOJHEHBI B BHIE, 110 MEHBINEH Mepe,
OHOTO BEPTHKAIBHOrO omopHoro cronba (19), cBsA3aHHOro, M0 MEHBUIEH Mepe, ¢ OXHMM H3
npononbHeX 3ementoB (16, 17, 18) coorBercTByromeit TetuBhl (13) M ¢ HHXKHHM H/WH
BEPXHUM OIOPHEIM KOHCTPYKTHBHBIM JJIEMEHTOM 3JaHH.

11. JlecTHHUHBIH Mapin 1o Jro6oMy U3 mil. 8 WM 9, OTIAHYAIIMHHCH TeM, YTO BHEIIHHM,
BHYTPEHHHH W CpemHu# mpononbHble 3neMeHTH! (16, 17, 18) termBer (13) u ctymenn (14)
BBIMOJTHEHE! M3 MaTe€pHalia, He3aBHCHMO BBIOPaHHOTO M3 IPYMIBI, BKIIOYAOMIEH, 110 MEHBIIEH
Mepe, METaLI, AEPeBO, KOMIO3UTHBIH MaTepHall, [IPH 3TOM BHCINHHH, BHYTPEHHHH M CPEIHHUIM
npoxosbHbIe dneMeHTs! (16, 17, 18) Tetuss! (13) npeAnOYTUTENILHO BBIIOIHEHB! B BHE MOJIOH
TPYyOBL

12. JlecTHHYHBIA Map 1o jro0oMy U3 1. 8 wm 9, oriHvalomuiics Tem, 9ro y3en (20)
duKcanuM BBHIIONHEH B BUAE METAUIHYECKOr0 NPOGMIA, HAa BEPTHKAIBHBIX TNojkax (21)
KOTOPOr0 paclojIoXKeHbl CPEeACTBa NMPUCOEAWHEHHA K BHyTpeHHeMy (17) m cpemmemy (18)
NPOJIOILHEIM 3j1eMeHTaM TeTHBEI (13), IPEeANOYTHTENBHO BBITIONTHEHHBIE B BUJE OTBEpCTHH (22)
noa Kpeméxusle cpencrBa (23), npuyéM KpenéxHble CPEACTBa (23) pACMOIOXKEHBI C
dbopMHpOBaHHEM IPAMOTO YIIa B IPOEKIUH Ha BEPTHKAIBHYIO MONKY (21), IpH 3TOM CpeaCcTBO
TIPACOETUHEHHS K CPEHEMY IPOAOTBEHOMY 31eMeHTY (18) pacnonoxeHo B 30HE IPAMOro yria.

13. JlecTHHua C peryJHpyeMbIM YIJIOM HakjIOHA, COAEpKailas, M0 MEHBINEH Mepe, aBa
JecTHHYHBIX Mapma (24, 25), mo MeHbIIeH Mepe, OOMH H3 KOTOPBIX BBHIIOJIHEH B BHUJE
JIECTHUYHOTO Mapilia ¢ PeryJMpyeMbIM YIJIOM HakiIoHa Mo mobomy u3 mm. 1 — 12, npu 3ToM
Kaas [apa CMEXHBIX JIECTHHYHBIX Mapieit (24, 25) cBsa3aHa Mexty coboit mromanko# (26) ¢
peEryaupyeMoil  BBICOTOH €& pacloNOXEHHS OTHOCHTENEHO TOPH3OHTAIBHOW —OIMOPHOH
IIOBEPXHOCTH (27) HHXKHETO ONMOPHOTO KOHCTPYKTHBHOTO 3JIEMEHTA 3JaHHAL.

14. JlectHuna mo 1. 13, oranyaomascs TeM, 4To Iwomanaka (26) cBA3aHa ¢ HHKHHM

ONOPHBIM KOHCTPYKTHBHBIM 3JICMCHTOM 3JaHHs IIOCPCACTBOM, IO MCHBIIEH MCp€, IBYX OIIOp
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(28), UMeOMUX PEryJHPYEMYIO BBICOTY, IIPH 3TOM TETHBHI (29) KaKAOTO NPHUMBIKAIOMIEro K
IUIOLIagKe JIeCTHHYHOro Mapma (24, 25) mapHHpHO CBs3aHBI C JBYyMs omopamu (28) ¢
BO3MOXXHOCTBIO (PUKCAIIMH 3aJaHHOTO B3aUMHOT'O YTJIOBOTO PacHOJIOXKEHHS. _

15. Jlectunna no 1. 13, oT/IHYAOIIASICS TEM, YTO IIOMaKa (26) BEIIOIHEHA COCTABHOM,
10 MeHbIIeH Mepe, U3 IBYX aeMeHToB (30), CBA3aHHBIX ¢ onopaMH (28) U pacnonoXXeHHbIX Ha
Pa3IMIHbIX BEPTHKAIBHBIX YPOBHAX, TP 3TOM 31eMeHTHI (30) miomanxu (26) pacroiokKeHs! 110
OTHOIICHHIO APYT K APYry C JMHEHHBIM W/WIH yrnobeM CMEILICHUEM B TOPHU30HTAIBHON
TIPOEKIIHH.

16. Jlectauna mo 1. 15, oT/iH4Yaomascs TeM, 9T0 Kaxabii sneMenT (30) miomanku (26)
CBS3aH C HHXKHEH OMOpHOW IOBEPXHOCTHIO (27) MOCPEACTBOM, MO MEHbIIEH Mepe, OBYX
oTHensHBIX onop (31), IMEIOIUX PEryIupyeMYyIO BBICOTY.

17. Jlectauna 1o 1. 16, oTIHYAI0MAsICH TeM, UTO OTAeNbHbIE onops! (31) anemeHToB (30)
mwromanxky (26) CBA3aHBI ¢ HHXKHEH ONOPHON MOBEPXHOCTHIO (27) ¢ BO3MOXHOCTBIO H3MEHEHHS
MX B3aHMHOT'O ITOJIOKEHHU.

18. Jlecthuna mo moboMy u3 mm. 13 — 17, oTM4Yaromasics TeM, YTO CMEXHBIC
JecTHHYHBIE Mapmd (24, 25) pacmojIoxKEHBI M0 OTHOIICHHIO JAPYr K APYry IOX YIJIOM O B
TOPH3OHTATIBHOH npoekuny, rae 0<a<180°.

19. JlectHuma mo mobGoMy u3 mm. 13 — 17, oran4aromasics TeM, 9YTO CMEXHBIE
JeCTHHYHBIE Mapiid (24, 25) pacmoioXeHbl O OTHOIIEHHIO APYr K JAPYTy Mo yrioMm f B

BEPTHKAJIBHOM mpoexuuy, rae 0<B<90°.

EBpasuiickuii naTeHTHBIA IIOBEPEHHEIH,

per. Ne 96 T E.H.bensiesa
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