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KOHCTPYKTUBHOE MOAOENNTMPOBAHUE
OAEXObI

1. IpoekTupoBaHMe U3nenum c pykaBamu
CITOXXHbIX MOKPOEB

2. [lpoekTnpoBaHne HOBLIX Moaeneun
odexabl C UCNOSIb30BaAHNEM DA30BbIX
OCHOB

3. Buabl 1 Mmetoabl TEXHUYECKOIro
MOOENMPOBaHUSA



Tema 1. [lpoekTnpoBaHune n3genun
C pyKkaBamMu CIOXHbIX NOKPOEB

* 1.1 PaspaboTka KOHCTPYKUMN U3aoenun c
pyKaBoM pyballeyHOoro nokposi

» 1.2 PazpaboTka KOHCTPYKLUUN C
LleNbHOBbIKPOEHHLIM PYyKaBOM

* 1.3 Pa3paboTka KOHCTPYKLUUN C PyKaBOM
NOKPOS pernaH



1.1 MocTpoeHne KOHCTPYKLUMIA C
pyKaBoM pyballeyHOro nokpos

 OcobeHHOCTU BHELUHEro Bnaa

* OCOBEHHOCTN KOHCTPYKTUBHOIO peLLUEeHUst
* KOHCTpYKUna nnuda

* KOHCTpyKUMSA pyKaBa



OcobeHHOCTM BHEeLWHero suaa

* YnnouweHHaa popma nudpa

* bonbWwnK No cpaBHEHMUIO C
BTa4YHbIM NOKPOEM 00BLEM

* Hanuune gnHammnyecknx 3anomos
B obnacTtu nponmsbl

* YrnybneHHas nporvma

 HeHanonHeHHbIW OKaT
(MMHMManbHasa Unu
oTpuuartenbHasa BennynHa
npnbaBku

*  YONUHEHHbIN NNIEYEeBON CPE3




OcoBeHHOCTN KOHCTPYKTUBHOIO
peLleHns

 YBenuyeHue npubaBku No rpyau 1 ee pacrnpenenenust Ha
y4acTKM nepeaa v CrHKM

« CokpalleHne pacTBOpOB MNinevyeBon 1 HarpygHom
BblTa4yek

* YONMHEHWE nneyeBbiX CPpes3oB

* [lepeBof nne4veBbiX CPE30B Ha nepen
* YrnybreHne nponmbl

* YMeHblUEeHNe BbICOThI OKaTa pykaBa

e YBenuyeHme WNpUHbI pyKkasa



[ToCcTpOoeHne KOHCTPYKUUKN Nndoa

[Mpnbaeky No rpyan yBennumBatoT Ha
3...5cm

PaclumpeHmne CnHKK 1 nepeaa MoxeTt
ObITb - A0 WenesnaHomn opMbl
NPONMbI

3. PacTtBop HarpyaHoun BbITavyku
YMEHbLUAKT NyTEM YaCTUYHOIo
nepesoaa B NPonMy, Nre4YeByto
BbITa4Ky NepeBoasaT B NoCadky Unnu He
NPOEKTMPYIOT COBCEM

4. T[lne4yeBown cpes yasIMHAKT Ha 0...6 CM

5. [lne4yeBon cpes nepeBoOAT Ha nepen
Ha 1,5...2 cm

6. YrnybneHne nponMbl MOXET ObITb OT 3
CM 1 40 NIMHUMK Tanuu




[loCcTpOeHMe KOHCTPYKUUKU pyKaBa

BbicoTa okata 3aBUCUT OT
yrryoneHus NponMebl: Npu
yrnyoneHun nponmel o 4 cm
BbICOTaA OKaTa paBHa MnosioBuHe
rMyOunHbI NPONMBI, T.€.
O1OZ=I'I2I'1’ /2

LLlnpuHa pykaBa
onpenenseTcd 3acedkamu ayr
02P1 n Ozpz’ BENMYMHa
KOTOPbIX paBHa MOJIOBMHE
OnnHe NPoUMBI

JlnHna okata odopmnsaeTcd
N1aBHOWN KPUBOMN.




1.2 [loCcTpoEeHne KOHCTPYKUUN C
LEeNbHOBbLIKPOEHHbLIM PYKaBOM

« OCODEHHOCTU BHELWHero snaa

* BbIOOp ncxogHbIX AaHHbIX ONA pyKaBa
MATKOU oOpMbl

* OCODEHHOCTN KOHCTPYKTUBHOIO peLUEeHUs
pykaBa MArkou qoopmbl

* BbIDOp ncxoaHbIX AaHHbIX AN pyKaBa
OTBECHOW POPMbI

* OCOBEHHOCTN KOHCTPYKTUBHOIO peLLIEeHUst
pykaBa OTBECHOMN (pOpMbl



OcobeHHOCTU BHeLHero Buaa

 OpgHOBpEMEHHOE
NPOEKTUPOBAHUE MOSTOYKU U
CMWUHKN C pyKaBOM

 dopma c HeEHaNOJSTHEHHbIM
oKaToM

* OTBECHOCTb onpegensieTcs
YrIIOM HakfoHa BEPXHEro
cpe3a OTHOCUTENLHO
nrie4eBoro cpesa

 Markas doopma Ha
NPOLOSTKEHNN MNEYEBOro

« OTtBecHas dpopma nog yrnom K
nrneyeBomy




IcxoaoHble QaHHble ANd
NOCTPOEHUA pyKaBa MArkon doopmbl

* [@abapuTHLIE NPMOaBKM COOTBETCTBYIOT
npnbdaBkam Ons BTa4HOro pykasa marnou

doopmbl

e [1 =2...3c™m
cnp

+MN, =08...0,7 o1 N

LInp

e[1 =1cm
OTC



OcobEHHOCTN KOHCTPYKTUBHOIO

pelleHna pykaBsa MArkon qopmbol

. [Nogbem nne4yeBoro
cpes3a CUHKU U |
nonoyku M 1M /= | -
. BepxHu cpeava = \ L
NPOJOMKEHNN (A .,
nne4yeBoro \ \ .
. Mewkosatocte "7 ° L
Moaenu



IcxoaoHble QaHHble ANd
NOCTPOEHNA pyKaBa OTBECHOW

doopMbl
* [1_yBenununeaeTcs Ha 1,5...2,0 c™m
) I_ILIJI'=O
. I'Iumsz,8 [

» [InnHa pykaBa cokpallaeTcd Ha 2 CM



OcobEHHOCTN KOHCTPYKTUBHOIO

pelleHns pykasa oTBeCHON oopMbl

1. Ilogbem nneyeBoro
cpesa cnuHkn 1,11, =

2. BepxHuii cpes pykaBa BEEE e
pacrnonoeH nog ’ Ml A
yrNOM K nre4YeBoMy oo B

3. Touka nogpesa [ K Ha ¥ oeix N
cnuHke n IM,K. Ha a2
nepege |




1.3 KOHCTpynpoBaHue nsgenum c
PyKaBOM MOKpO4A pernaH

1. OcobeHHOCTN BHELLHEero Bnaa
2. BbIbop ncxogHbix AaHHbIX
3. OCcOBEHHOCTN KOHCTPYKTUBHOIO peLLIEHUS



OcobeHHOCTU BHeLHero Buaa

* PykaB Ha4ynHaeTcqa oT
rOPJfIOBUHbLI U
COOEPXUT YacCTb
nepena v CrmnHKu

« dopma pykaBa
3aBUCUT OT yrna
HaKNoOHa BepXHero
cpe3a OTHOCUTESBHO
nne4yeBoro




Bbib0Op ncxoaHbIX AaHHbIX

* [1_yBenuumearoT Ha 1...2 c™m

* [1__ yBenuyneatoT Ha 1...2 cm
np

M =011

- N =0,3...0,35[N



OcobEHHOCTN KOHCTPYKTUBHOIO
peLleHns

1. Ilogbem nnevyeBoro
cpesa CrNUHKMN:
|_|1|_|1/=1CM

2. Toyka pernaHa: [T =
4cm

3. JInHna CC.
3epKaribHoe
oToOpakeHue
MHUMI, M/




2. NNpoekTpoBaHue HOBbLIX MoAernen
ogexabl C UCNONb30BaHUEM

0a30BbIX OCHOB
 AHann3 moaenu

* Bbibop 6a3oBOM OCHOBBI
* YTOYHEeHne 06a30BOM OCHOBbI

e /IameHeHne 6a3o0BON OCHOBBI C
MCMONb30BaHNEM METOOOB TEXHUYECKOIro
MOOENMPOBaHUS



OCHOBHBbIE NOHATUA U ONPEOENIEHUA

MOAOEJIMPOBAHUE - TBOpYeckmnn npouecc co3gaHnus HOBOW
MOOENN C YYETOM e€e HasHayeHus, crocoba peLleHuns
XyOoXXeCcTBeHHOro obpasa mogernm, CBOMCTB MaTepuana

KOHCTPYKTUBHOE MOLOEJNMUPOBAHUE - wuHXeHepHbIN
npouecc pas3paboTkn 4vepTexen Wunu nekan wusgenumsa no
nepBuUYHOMY obpasLy HOBOW Moaenn nnn no ee rpagmyeckomy
N300paxxeHnto NOCpeacTBOM rpeodbpasoBaHns ©HasoBoun
OCHOBBbI

OBbKT PA3SPABOTKW B mogennpoBaHuu

- dbopmMa
- CUNyaT n3genusd
- MOKPOWU



U3YHEHUE N AHATIN3 MOLEJIU

NCXOOHAA NHOPOPMALIUA

rotToBbIN 0bpaseL
9CKN3

dooTorpadpuma moagenm



F[OTOBbIV OBPA3ELL

OMPEOENAIOT:

- BuUA ogexabl

- CuUnyaTt

- MOKpOW

- pEeKoMeHOyeMble pa3Mepo - pocT

- BMA martepuana

- OCHOBHbIE CUNY3THbLIE NAapaMETPHbI

- crnocob dopmoobpa3oBaHus

- NU3YyYEHUE KOHCTPYKTUBHO-OEKOPATMUBHbIX 3IEMEHTOB



ICKU3 TN O TOTI PAOUNA MOLEJIN

- ONPEQENAIOT:

- MacwTab
- TOPU30HTanNbHbIN
- BEPTUKANbHbIN

M =L,
P

)2
P _-pasmep B HaTypanbHy BENNYNHY

Pp— pa3mMmep Ha pUCyHkKe






BbIEOP BA30BOU OCHOBbI

KPUTEPUU

BblOOpa 6a30BbIX OCHOB

1. Bug vsgenusa, cunyar, NOKPoWu, BeayLuimne
pasMepHble NMPU3HaKu, pacnpeneneHue
KOMMO3ULIMOHHbIX NMpnbaBoOK

2. Cpeacrtea popmoobpasoBaHuS
3. MabapuTbl n3genus



[Tpnmepbl BbIOOpa 6a30BOM OCHOBBI
B COOTBETCTBUMN C SCKNIOM



Ackns moaenum 1




ba3oBaga ocHoBa moaenu 1




JCKNU3 moaenm 2




ba3oBada ocHoBa moaenm 2
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ACcKn3 moaenu 3
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YTOYHEHUWE UJIU UBSMEHEHUE
OCHOBbI U MEPEHOC MOJEJIbHbIX
OCOBEHHOCTEW

YUYUUTbIBAKOTCA:
-CUNYaT
- MOKPOM

YTOYHAIOTCA:

- LWKPUHa NoJy1o4Kn n CrnnmMHKn B CaMOM Y3KOM MeECTE
- MIPUNETAHUE HA KOHCTPYKTUBHbBIX YHACTKAX

- ANMNHA U3OENUA

- MECTO PACNONOXEHNA NMUHUN YNTEHEHUSA

- TABAPUTHbLIE PASMEPDbI PYKABA



JCKN3 MOOENn XXEHCKOrro XakeTta




MogenbHasi KOHCTPYKLMS XXEHCKOrO XakeTa
a) Aetanb CNNHKU
6) netanb nepega
B) AeTanb pyKaBa
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BUObl " METObI
TEXHUHECKOI'O
MOOEJIMPOBAHUA

BKITFOYAIOT TP BUOA
MOLOEJIMPOBAHUA



TexHn4yeckKoe mogenupoBaHue 1 Buga
BKJ1lOUYaeT Metoabl:

 [lpocTON NepeBo BbITAYKK
e [lononHUTenbHOE YnNeHeHne aetaneu
* [lpoeKkTnpoBaHMe cKnagok

* [locTpoeHne moaenbHbIX OCOOEHHOCTEN
KOHCTPYKTUBHO-OEKOPATUBHLIX 3NIEMEHTOB
C UCMonb30oBaHUEM KOOMULIMEHTA
nepexoaa



[lpocTON nepeBO BbITa4YKu
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[TepeBo BbITA4YKM METOAOM LLAONOHOB
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NMepeBop BbITa4ku rpachn4ecKkmm cnocooom
a), 0) nepneHANKYNAPOB
B) 3aceyek

36




lMpeobpa3zoBaHue BbITa4yek
a) AByX N3 ogHoOuU
0) oaHoOM N3 OBYX




[MpoekTupoBaHMe BbiTa4kn OT noapesa

YOWWDL \PAC. L./ ... £.7).

L1s mocTpoeHust GUTYpHOM JIOMAHOU BBITAYKU — BBI-
‘M OT rope3a (CM. puc. 2.7) — JeKao pa3pe3aercs 1o
AHOW JIMHUM — OT KOHTYypa JETaJIy I10 JUHUN HaMe-
HOro Iojpe3a, 3aTeM — I10 HOBOMY HallpaBJIEHHUIO
A4K¥ [0 LieHTpa pacTtBopa. OTpe3aHHast yacThb JIeKaa,
\HUUEHHAA JIMHUEN WICHEHUS] U CTOPOHAMU HOBOU U

"\




[TpoekTupoBaHMe BbiTa4ek U3 TKaHU B
MOMOCKY
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[NononHUTenbHOE YNeHeHue aeTaneun

(penbedbl)

Puc. 2.16. Penbedbl, CMeLLleHHbIE OTHOCU-

MEHSIIOUIer KOPOTKYIO BbITAY4Ky; B — C Bbi-
PaBHEHHLIMUW ONUHAMU Cpe30B.




JononHuTenbHoOe YneHeHne getaneu
(KokeTKa)




[MpoeKkTnpoBaHMe KOKETKN Ha YPOBHE
fionartok




[MpoekTnpoBaHne KOKETKM BbILLE YPOBHS
rpyamv
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[IpoekTnpoBaHue cknagok
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[MpoekTpoBaHMe CKNaadokK Ha BCTaBKe




[MocTpoeHne moaenbHbIX 0CODEHHOCTEN

(one

(onepauyn 1...°

EXXKKU1 MY>KCKOro
roOpJ/IOBUHbI

Knsa moaenu; 6 — n

Puc. 2.3. lNocTpoeHue 3acT




TexHn4YecKoe mogenupoBaHue 2 Buga
BKJ1lOUYaeT Metoabl:

« KOHM4ecKkoe paclLumpeHue
 [TapannenbHoe paclunpeHune
* [IpannpoBKK

* [Togpesbl



KoHun4yeckoe pacwumpeHue getaneu




KoHun4yeckoe paclumpeHme 1obku

BEJICHHE TT0JIOC Ha OMPEJILNICHHBIH yroJ 6e3 U3MEeHEeHUsT JUTMHBI Cpe3a, OT KOTOPOre
HayMHaeTCst paciumpenue (cM. puc. 2.24, a), a napauieIbHO-KOHUYECKOE — C YBENH-
YEHHEM JUTMHBI (CM. pHC. 2.24, 6). B ietanu ¢ BHITaYKaMH ee yCJIOBHOE pacceyeHue Ui
PACIIMPEHHS BBITIOJIHSCTCSI YePe3 KOHLbI BBITAYEK; TIOCTIe Pa3Be/IEHHsI TI0JIOC BbITau-
KW 9aCTUYHO WJIY TTOJTHOCTBIO 3aKphIBaloTCs (pHUc. 2.25). JUist Toro YTo6bl LB COEU-
HEHUS TIOJNYYEHHBIX eTaJlel B U3NEMH He MePeKalNBaTNCh, IMHUH 1IBOB J0JKHBI
MMETb OIIMHAKOBBIA HaKJIOH. Hanpumep, eciiv 1py KOHMYECKOM pasBeJIeHUH Tps-
MOIA 100KH pacTBOpbI MEpeNHel U 3a[Hel BHITAYeK MONHOCTHIO TIEPEBOLSTCS B JIH-
HHUIO HU3a, JINHMK GOKOBOTO ILBA TIONYYAKOTCS C Pa3HBIM HAKJIOHOM. DTO BBI3BAHO
TEM, YTO PACTBOP 3alHed BBITAYKM Gonblie pacTBopa mepeHei. s noayyeHus
OIMHAKOBOI'O HAaKJIOHA JIMHUI GOKOBOTO 1LIBa MPH TPOEKTUPOBAHNM PACIIMPEHHBIX
1060K Ha OCHOBE TIPAMOIt (CM. puc. 2.25, @) BO3MOXHBI TPU BapHaHTa.

"

Puc. 2.25. TIpoeKTUPOBAHKE paciIMPeHHBIX 060K Ha OCHOBE MPSIMOit



KoHun4yeckoe paClLNPEHNE PYKaBa




PykaB c pas3nnyHbiM 006 bEMOM BEPXHEN
4acTu
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PykaBa, paclUMpeHHbie KHU3Y
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PykaB paHTasnmHom oopmbl

8




PykaB paHTasnmMHom popmMbl C BEPXHUM
LLIBOM




PyKaB B TOTUHECKOM CTUTIE
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PykaB «poHapuK»




MapannenbHoe paclinpeHue aetanemn

I OHU TP YK VLIS IO IVEU N I B CUTE N (T 2ANS

Zielz
Ziz
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Puc. 2.18. lMapannensHoe pacwwupeHue aetanevi c



IpanunpoBKa
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AccUMeTpUYHasa apannpoBka 13 nrneyeBoro




AccUMEeTpUYHasa ApannpoBKa OT KOKETKU




AccuMeTpuYHas gpanupoBka oT OOKOBOro
LLIBA

Puc. 2.36. AcHMMeTpHYHas panupoBKa
ot BOKOBOIO 11Ba




[lpannpoBKa oT NMMHUKN cepeanHbl Nepena

| *.




OpanupoBKa




TexHU4Yeckoe moaenumpoBaHue 3 BuAa
BKIlOYaeT MeToAbl:

* [TpoekTnpoBaHmne pyballe4yHoro pykasa n3
BTA4YHOro

 [lpoekTnpoBaHue LUEeNbHOBLIKPOEHHOIO
pykaBa 13 BTa4HOIo

° npOeKTI/IpOBaHI/Ie PYKaBa periiaH U3
BTA4YHOIO



[TIpoekTnpoBaHune pybalue4yHoro pykasa
(Mogudonkaumsa NpomnMbl U pykasa npu
HEe3Ha4YUTENbHOM YrnybrneHnn Nponmebl)

TH




[TlpoekTupoBaHue pybalueyHoro pykaea
(Moandurkaunsa nmudga B KOHCTPYKLUN C

yrrnyobneHHom nponmon)

.




[TocTpoeHue pyballieyHoro pykasa npwu
3aJaHHOW BbICOTE OKaTa




[TocTpoeHme pyballe4yHoro pykasa
3aJaHHOW LLUNPUHDI




KOHCTpyKUKna pyballe4yHoro pykasa C
LeneBnagHon NpoMoWn

_/\/\




KOHCTpyKUKna pyballe4yHoro pykasa C
KBaapaTHOM NPOUMOW
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[MpoekTMpoBaHMe pykaBa pernan

34'f

T34




[TpoekTMpoBaHMe pykaBa pernaH 6e3
BEPXHEro LiBa 1 6e3 BblTauyku




[MpoekTupoBaHme LierbHOBbLIKPOEHHOIO
pykaBa
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1. OCOBEHHOCTN KOHCTPYMPOBAHUA 1 MOAENMPOBAHUSA
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(n3gaHua MIHCTUTyTa MoaennpoBaHus ogexabl).

2. XXypHarnbl Mo pasfnmnyHbIX N3gaHuu.

3. Maty3oBa E.M., Cokonosa P.U., 'oH4apyk H.C.

Pa3paboTka KOHCTPYKLUN XKEHCKMX LWIBEWHbIX N3O0ennn no
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XEJIAIO YCIIEXA!



