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BCTYIHTEJILHOI0 3K3aMeHa B aCIIUPAHTYPy
no HanpasJjieHUI0 08.06.01 «TexHuKka U TEXHOJOTHH CTPOUTENLCTBA»

Pasnen Nel
«IIpoekTHpPOBaHME U CTPOUTEIHLCTBO JOPOT, METPOIIOJIUTEHOB,
a3poAPOMOB, MOCTOB U TPAHCIOPTHBIX TOHHeJIei»

1 BBoaublii pazaen

OCHOBHBIE OHSITHSI, TEPMUHBI M ONPEE/IEHUs B TPAHCIIOPTHOM CTPOUTENbCTBE. CBeNeHUs 00 UCTOPUU
pa3BUTHUS TPAHCIIOPTA U TPAHCIIOPTHOTO CTPOUTENIHCTBA.

2 MarepuaJjioBeeHue

TunuuHble NPOYHOCTHBIE XapaKTEPUCTUKHU JOPOKHBIX U CTPOUTENIBHBIX MaTepHaioB. [Ipubops! ans omn-
peleneHns MPOYHOCTH CTPOUTENBHBIX MaTepHalloB. EQUHUIIBI H3MEPEHUS INIOTHOCTH MaTepHalioB. Bos-
JYIIHble MUHEpaJIbHBIE BSOKYIIME BeulecTBa. [ uapasnnyeckue Bshkyiue Bemectsa. [lonumepHsie mogudu-
uupyroue 106aBku. LleMeHToOeTOHBI, UX BUIbI. PU3HKO-MEXaHHUECKHE CBOUCTBA IIeMeHToOeToHOB. [1pu-
OOpBI 7151 ONIpEEIEHHs CBOMCTB LieMeHT00eToOHa. butymel, ux cBoiicTBa. [Ipubops! 1i1st onpenenenns
CBOMCTB OpraHM4ecKux BKyIMX. CtapeHue 6uryma. Bunel, Tunsl, Mapku achanbroderona. CocTaBbl ac-
¢danbro6eToHOB. DU3NKO-MEXaHUYECKHE CBOUCTBA ac(halbTOOETOHOB.

3 IIpoekTHpOBaHUE aBTOMOOH/ILHBIX IOPOT H a3POIPOMOB

Oranel npoekTpoBaHus. OpraHuzanys padoT MO M3bICKAHUAM. DTallbl M3bICKATEIECKUX padoT. Buapl u3bI-
CKaTENbCKUX paboT. Buibl 5KOHOMUYECKNX M3bICKAHUH. DJIEMEHTHI TPAacChl, 3aKperuisieMble Ha MeCTHOCTH. MH-
TEHCUBHOCTH JIBMXXEHUS, METOJIbI OITPEICIICHUS. HpOIIOJ'DKI/ITeHLHOCTL TIEPCIIEKTUBHOTI'O INEpUoIa IMpu Ha3HAUEHUU
KaTEeropHu JIOPOIy, IIPHU NPOEKTUPOBAHUHU 3JIEMEHTOB IUIaHa, IPOAOJIBHOIO U MomnepevHoro mpodueil. Pacuetnas
CKopocTh JBHuKeHMs. [IpoektupoBanue mnana Tpaccel. Kilaccudukaimu aBToMOOWIBHBIX opor. Kputepmii Ha-
3HaueHus Kareropuu noporu. [IpoexrrpoBanue npononsHoro nmpoduis. Ionoca orBona. IlpoexkTupoBanue more-
peunoro npodws. [IpoexTupoBanue nepeceuenuii. KoH(IMKTHBIE TOUKH Ha TIepeceYeHNsIX aBTOMOOMITBHBIX JI0-
por. KanammsupoBaHue TpaHCIOPTHBIX MOTOKOB. Kitaccudukauuu 10poskHbIX ofeka. [IpuHImIB! mpoeKTupoBa-
HUS IOPOJKHBIX O1eKA. KOHCTpyHpoBaHue JOPOKHBIX Ofek . Pacuér xKECTKUX TOpokHBIX oaex1. [LIBEI B MOHO-
JIMTHBIX MOKPBITUAX JKECTKUX JOPOKHBIX OAEXKI. Pacd€r HEKECTKUX MOpOKHBIX 01exka. OCHOBHBIE BOJIOIPOITY-
CKHBIE CoOpykeHHs. BonocOopHsblii 6acceiiH. OCHOBHBIE TapaMeTphbl BOJOMPOIYCKHBIX TPYO, ONpeesieMble TpU
MX NPOEKTUPOBAaHUU. PeKMBI IIPOTEKaHUs BOABI B TpyOax. OCHOBHBIE MTapaMeTphl MATBIX MOCTOB, PACCUMThIBAC-
MBIE [IPH UX MPOEKTHpoBaHUU. Kitaccudukay Bo3IyIIHBIX CYA0B. A3POMOPTEI, a3pOAPOMBI 1 BEpTOAPOMEL. Oc-
HOBHBIE 4aCTU a3pozipomMa. OCHOBHBIE IEMEHTSHI JIETHOH 10J10chl. OCHOBHBIE YacTH JIeTHOro mojist. KoHcTpykims
a’poIpOMHOro NokpeITHi. IIpoekTrpoBaHye B 30HE BEUHOMEP3JIBIX MPYHTOB. [1epBhIii PUHIUIT [IPOEKTHPOBAHUS
JIOPO’KHOM KOHCTPYKIMHU B paliOHaX paclpOCTpaHEHHUs BEYHOMEP3IIBIX TPYHTOB. BTOpOI MpHHIMIT MpOoeKTUpOBa-
HH JJOPOKHOM KOHCTPYKLMH B paliOHaX paclpOCTPaHEHHsT BEYHOMEP3JIBIX MPYHTOB. [IpU3HAKK CTPOUTEIBHOM
xiaccudukanuu 6onot. [IpoextupoBanue Ha Gomorax. OCHOBHBIE BUIBI TPYHTOB, 3alOJHSIONMX 00y0Ta. THIIEI
©0JI0T 10 YCJIOBUSIM IPOUCXOXKIEHUS. BHpl nedopMarmii BOZHUKAIOMNX B TOpGstHOM rpyHTe. [IprMeHeHue reo-
CHHTCTHYCCKUX MATCPHajIOB B JOPOJKHBIX KOHCTPYKUMAX. [IpoekTpoBaHue B NEPECEUYEHHON U TOPHOU MECTHO-
cru. [IpoexTupoBanue B 30HE MyCTHIHB. [IpOEeKTHPOBaHKE PEKOHCTPYKIMH H0por. [IpOeKTHpOBaHHE KaIllUTAIBHOTO
pemMoHnTa fopor. PazpaboTka IMpoeKTOB OpraHU3alMi CTPOUTENBCTBA. Pa3paboTKa MPOEKTOB SKCIUTyaTAIIMH TPAHC-
IIOPTHBIX COOPYKEHUH. DKOJIOTHYECKas OLIEHKA IIPOSKTHBIX PEIICHHUH.



4 CTpouTeIbLCTBO U IKCIIyaTallisi aBTOMOOHJIBHBIX IOPOT ¥ 2a3POAPOMOB

[IpoM3BOICTBO MOATOTOBUTEIBHBIX paboT. ['eone3ndeckoe obecredeHHe CTPOUTENBLCTBA. CTPOUTETBCTBO
BOJIOINPOIYCKHBIX TpyO. OpraHu3anus U TeXHOJIOTUSI CTPOUTENLCTBA HACKIIEN 3EMIITHOTO MOJIOTHA COBPEMEH-
HBEIMH CpEJCTBAaMHM MeXaHW3alUHu. BeIOOp BelylMX M BCIIOMOIaTENbHBIX MAlIMH, KOMIUIEKTOBAaHUE OTPS/IOB.
Buisl 1 crioco0bl yKJIaKK TPYHTOB B HACHITb. TeXHHYECKash MeNUopauus rpyHToB. ONTHMaibHas BIaKHOCTb 1
MaKCHMaJIbHasl IUIOTHOCTE TPYHTOB, CIIOCOOBI U MIPHOOPEI OMpe/iesieH . YIUIOTHeHHE rpyHTOB. Opranusanus u
TEXHOJIOTHS COOPY)KEHUS BBIEMOK. BBIMOHEHHE TUTAHUPOBOYHBIX paboT. YKpENUTEIbHEIE PA0OTHI Ha 3€MIITHOM
noj10THe. CTPOUTENBCTBO TIECYAHBIX OCHOBAHHIA JIOPOXKHBIX U a3POAPOMHBIX 071eK 1. CTPOMTENILCTBO OCHOBAHMH
W TOKPBITHI JIOPOKHBIX M a3POJPOMHBIX OHEXK[ M3 IIeOEHOYHBIX MaTepHaoB. CTPOUTENLCTBO OCHOBAHUH M
TIOKPBITHH JOPOXKHBIX U a3POJAPOMHBIX OJIEK/ U3 TPYHTOB M KAMEHHBIX MaTe€pHalIOB, YKPEIUIEHHBIX MUHEPaIb-
HBIMH BSDKYIIUMH. CTPOUTEIECTBO OCHOBAHUH U MOKPBITHH JOPOKHBIX M a3POAPOMHBIX OJIEK/ U3 TPYHTOB U
KaMEHHBIX MaTEPUAsIOB, YKPEIUIEHHBIX OPraHHYeCKHMMH BKYIIUMH. CTpOHTENBCTBO ac(albTOOETOHHBIX I10-
KPBITHIA U OCHOBAHHUH JOPOXKHBIX U a3POAPOMHBIX 01exk 1. CTPOUTEILCTBO IOKPHITHH M OCHOBAHMI JOPOXKHBIX
U a3POJIPOMHBIX OJSK U3 lieMeHToOeToHa. CTPOUTENECTBO COOPHBIX OCHOBAHUM M TIOKPBITHH JIOPOXKHBIX U a3-
POJPOMHBIX OZEKI. Y CTPOHCTBO JehopMalMOHHBIX IIBOB. [IpodumpoBanie acanbTOOETOHHBIX HOKPHITHH.
[ToBTOpHOE KCIIOJIb30BAHHUS MATEPUAIIOB TIPU Pa300pKe CIIOEB TOPOKHBIX 0k 1. CHEro3alUTHBIE COOPYIKEHHUS.
Bopw6a ¢ 3uMHell ckoib3KoCcThI0. YacTHble K0 duueHTs! aBapuitHocTH. OnpeneneHre Ko3hGUIneHTa cuen-
nexus. M3MepeHue mporuOOB JOPOKHON OEXKIbl. TpaHCIOPTHO-3KCILIYyaTaAlMOHHBIE IOKA3aTEIN IIPH KOM-
TUIEKCHOM OLIEHKE KayeCTBa U COCTOSIHUSA TOPOTH.

S YnpagsiieHue 10pOKHBIM X03HCTBOM

Oyukimu 3acrpoinmka u [Toapsaunka. Pazpadotka u yreepskaaet [IOC. [1oTo4HBI METOJ CTPOUTENBLCTBA.
Tekymuii 3amac MaTepuaioB, METOIbI YIIPABICHUS 3allacaMi. YTpaBJIEHHE MPOM3BOACTBEHHOM NMPOrpaMMOH
npennpustus. [IpeanpuHumarensckas aesatebHoCcTh. OOBEKT npeanpuHuMaTenscTBa. CyObekT npenpHHuMa-
TenbCcTBa. baHkpoTcTBO Npeanpustus. OpraHu3aluoOHHO-IIPABOBBIE (POPMBI NPEANPUHUMATENLCTBA, HE Hale-
JIEHHBIE TIpaBoM coOcTBeHHOCTH. Koaddumment Goungootnaun. AMoptuzairoHHseiit doua. Koadduuuent odo-
pPavrBaEMOCTH OOOPOTHBIX CPECTB. AKTUBHAS YaCTh OCHOBHBIX IIPOMU3BOJICTBEHHBIX (DOH/IOB.

Paznea Ne2 “CrpouTe/ibHble KOHCTPYKIMH, 31aHUS U COOPYXKEHHH ~

1 O01mue NOHATHUSA 0 3AAHUAX U COOPYKEHUAX

Knaccuduxarms 3qanuit 1 coopykeHuid. OCHOBHBIE KOHCTPYKTHUBHBIE JJIEMEHTHI 3[JaHHIA U COOPYKCHHH.
KoHCTpyKTHBHBIE CXEMBI TPaXKIaHCKUX U MPOMBIIUIEHHBIX 31aHuN. COOpYy>KEHHUS CIelUaTbHOro Ha3Have-
Hus. CTpouTenbHbIE MaTEPUAIIbl U UX XapakTepucTHKa. [IpoexTupoBaHue 31aHUN U coopyxeHHH. Tunusza-
LU U CTaHIapTH3alus B cTpouTenscTBe. HopmarusHas 6aza.

2 OcHOBHBIC IPHHIUIIBI PACYeTa CTPOUTEJIbHBIX KOHCTPYKIMIA

ITousitue o pacuernoit cxeme. Kitaccudurarius pacueTHBIX cXeM. DIIEMEHTRI paCUeTHRIX cxeM. Harpysku
u BosgeictBua. HopmatupHas 6a3a mpu OIpeneseHHMH HArpy30K U BO3JCHCTBHHA. BHIBI HaNpsHKEHHO-
Z1e(OPMUPOBAHHOTO COCTOSIHUSI 2JIEMEHTOB KOHCTPYKIMHA. PacueTHbIe XapaKTepUCTUKUA MaTepHaIOB. Bims-

HHUE YCJIOBHH 3KCIUIyaTallUM Ha pabOTy KOHCTPYKIUHH. MeTObl Onpe/ieseHnus BHYTPEHHUX YCHJIHK B pas-
JIMYHBIX PACYETHBIX CXEMaX.

3 Kene3o0eToOHHbIE KOHCTPYKIHH

Du3MKO-MEXaHUYECKUE XapaKTEPUCTUKU OeToHa 1 apmaTypbl. CoBMecTHast paboTa apMaTypsl H OETOHA.
HanpsoxeHHO-1e(OpMUPOBAHHOE COCTOSTHUE JKEIe300€TOHHBIX JIEMEHTOB IPH PA3JIMYHBIX BUJAX Harpyxe-
nus. [IpensapurensHoe HanpskeHune. PacyeT MpouYHOCTH CeueHUH kKelle300€TOHHBIX 3NIeMEeHTOB. JKenezobe-
TOHHBIE 3JIEMEHTHI 3JaHUH U COOPYKEHHHU: IUINTHI, Oanku, (hepMbl, IPOCTPAHCTBEHHbIE MOKPHITUS, (yHIA-
MeHTBl. KOHCTpYKTHBHBIE CXEMBI COOPHBIX KOHCTPYKLMH H3 )Kele300eTOHHBIX 3yieMeHToB. ObecrnieueHue
IPOCTPAHCTBEHHOH KeCTKOCTH. JKe1e300€TOHHBIE KOHCTPYKIIMH COOPY)KEHHH CIEIHANIbHOTO HAa3HAYCHMUSL.
JlOJIrOBEYHOCTh M M3HOC XKEJIE300€TOHHBIX COOPYKEHUH. 3aIuTa jKene300€TOHHBIX KOHCTPYKIHHA OT BIIHS-
HUS BHELIHEN Cpelibl. Y CHIICHHUE JKeJe300€TOHHBIX KOHCTPYKIHUH.

4 KameHHbIe H apMOKAMEHHbIe KOHCTPYKIMHU

OcobeHHoCcTH pabOTH! KAMEHHOM KIJIA/IKU MO/ Harpy3Koi. Pacuer kaMeHHBIX KOHCTPYKIMH. APMHPOBaHHUE.

S Mera/uinyecKkre KOHCTPYKIUM

PH3HKO-MEXAHUYIECKHE XapaKTEPUCTUKH H padoTa CTalM M aJIIOMHHHEBBIX CIUIABOB 10 Harpy3koit. Kirac-
cuduKanys ¥ BRIOOp CTaH JUIS KOHCTPYKLMIL. OCHOBHBIE IPUHIMITEI PACYETA DJIEMEHTOB METAUIMYECKHMX KOH-
CTPYKIMH IIPU Pa3IMYHBIX BUAAX HAINPSHKEHHO-Ie()OPMHPOBAHHOTO COCTOSHUS. CIIOCOOB! COEAMHEHHS dIEMEH-
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TOB METAUTMYECKUX KOHCTPYKIHH M UX XapaKTepucTHUKA. OCHOBHBIE 3JIEMEHTHI METAUTMYECKUX KOHCTPYKIUH
3J[aHUI U COOPYKEHHIA: OAJTKH, KOJIOHHBI, ()eépMbI ¥ IPHHIMIIBI X TPOEKTHpoBaHKs. OOecieyeHre poCcTpaHCT-
BEHHOM JKECTKOCTH METALTMUECKMX KapKacoB. [lonkpaHoBble KOHCTpYKIMU. MeTauinyeckue KOHCTPYKIMU I10-
KPBITUI OOJIBIIMX MPOJIETOB, UX XapaKTEPUCTHKA U OCOOEHHOCTH pacueTa. TOHKOCTEHHBIE ITPOCTPAHCTBEHHBIE
KOHCTPYKIUH. BEICOTHBIE METAJUTMUECKHE COOpYKeHMs. PaboTa METaluIMUECKUX KOHCTPYKLMH B arpeCcCUBHBIX
cpenax. 3aluTa METAUTHUYECKUX KOHCTPYKLMH OT BIMSHUS BHEIIHEH cpeipl. Jl0JIroBEYHOCT U U3HOC METaJLIN-
YEeCKUX KOHCTPYKLUHA. Y CHIIEHHE METAJUIMYECKUX KOHCTPYKIIHIA.

6 KoncTpykuuu M3 iepeBa M mjiacTmMace

DuU3NKO-MeXaHHUUECKHe CBOWCTBA U paboTa 1o Harpy3KoH JpeBECHHBI 1 KOHCTPYKIIMOHHBIX I1JJaCTMACC.
Pacder 371eMEHTOB KOHCTPYKIMH W3 JPEBECHHBI NP PA3HYHBIX BHIAX HANPSDKEHHO-1e()OPMHUPOBAHHOTO
COCTOSIHMSL. Buapl coenquHeHui 31eMeHToB U UxX pacueT. CocTaBHBIE JIEMEHTHI U UX pacdeT. KoHCTpykuuu
3JIEMEHTOB 3[JaHUH U COOpYKEHHMH U3 JepeBa U IuiacTMacc. PaboTa KOHCTpYKUMH U3 JIepeBa U MJIACTMAacC B
Ipolecce IKCIUTyaTallil U KOHTPOJIb UX COCTOSIHUSA. 3all[iTa OT BIUSHHS BHEIIHEH cpebl. [JJoaroBeyHoCTh
U U3HOC KOHCTPYKUUH. Y CHIIEHUE NEPEBIHHBIX KOHCTPYKIUH.

7 UccnenoBanue COCTOATHUSA CTPOUTENbHBIX KOHCTPYKIHI

[enu u 3amaum oOcienoBaHUs 3MaHUN U COOpYKeHHH. MeTo/Ibl OLIEHKH MPOYHOCTHBIX CBOMCTB Mare-
PHAJIOB KOHCTPYKLMH JKCILUTyaTUPYEMBIX 3[JaHUM M coopykeHui. Metoasl oOHapykeHus AeeKTOB B 3Je-
MEHTaX KOHCTPYKUUH U UX coeluHEHUSX. CrocoObl UCHBITAHUH COOPYKEHUH 3IEMEHTOB KOHCTPYKIIMH.
IIpu6opsl 1 060pyAOBaHUE /IS OLEHKH HAIIPSHKEHHO-1€()OPMHPOBAHHOTO COCTOSHHS KOHCTPYKIIHH.

8 IlpoexTHpOBaHNE CTPOMTEIbHBIX KOHCTPYKIMI

NudopmarionHas 6a3a mpoeKTHpoBaHus. Tunmzanus U yHUGHUKAIMA KOHCTPYKIH. CHCTEMBI aBTOMATH3H-
POBAHHOIO NMpoeKTUpoBaHusl. COBpEMEHHBIE METO/Ibl pacyeTa KOHCTPYKIMNA. ONTUMU3AIMS IPU IPOEKTUPOBAHUH.
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