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Meronnueckue ykazaHus i npakthuueckux 3aHsatuid no IIM.O1 CocraBinenue u
odopMIIeHHE TPOCKTHOW MOKyMEHTAIMu oO0BeKTa KamuTanabHOro crpoutenbctBa MK 01.02
ApPXUTEKTYpa 3JaHUI PEKOMEH/IOBAHbI JUIS CTYJACHTOB OYHOM (pOpMbI 00yueHHUs.

B Meroanueckux ykazaHUSX A MPaKTHUECKUX padOT coiepxarcs Meld U 3aladyd
NPAaKTUYECKUX 3aHATHH, (OPMYIMpPOBKA 33JaHUs, OCHOBHOE COIEp)KAaHUE IO MPOBEACHUIO
paboThl, peKOMeHyeMasi JTuTepaTypa.



IMosicuuTeILHAS 3aIMCKA

[Ipodeccuonanpupiii.  Moayiab IIM 01. CocraBieHue u odOpPMIICHHE MPOCKTHOMN
JOKYMEHTaIun o0BeKTa KamutajabHOro crpoutensctea MJIK 01.02 Apxwurektypa 31aHHMA
SBJISICTCS 4acCThIO OCHOBHOW mpodeccHoHaIbHOM mporpammbl 1o crneruanbHocTr 08.02.01
«CTpOUTENbCTBO U SKCILTyaTalluu 3JaHUI U COOPYKEHHIT.

OcoOeHHOCTBIO OOyueHUsl SIBISETCS HEpa3pblBHAS CBSI3b TEOPHUH U MPAKTHUKU 10
MPUBUTHIO CTY/ICHTaM HaBBIKOB B pacyeTe KOHCTPYKTUBHBIX CUCTEM 3JIEMEHTOB 3/IaHUM.

Ocoboe 3HaueHWe sl YCBOCHHUS COJACPXKAHUA MOAYNSA W MPHUBHUTUS NPAKTUYECKHUX
HABBIKOB MMEET NpaBHJIbHAs W 4YETKas OpraHu3alusi MPOBEICHHS U BBHINOJIHEHUS CTYIEHTaMU
NPaKTUYECKUX paboT (M3MEPUTENIBHBIX, PACUETHBIX, TpapUUecKX) ¢ TpeOyeMOl TOYHOCTBIO MO
KOHTPOJIEM IIpenoaBaTes.

Ilepen HavaaOM BBIMOJHEHHS KaXA0H pabOTHI CTYJEHTHI JOJKHBI O3HAKOMHUTHCS C €€
OCHOBHBIMH TIOJIO’KEHUSIMHU, TIOJTOTOBKOH OOpa3lOB K HCIBITAHUIO, MOPSIKOM BBIIOJHEHUS
pabotel. Ilocie BBINONHEHUS] NPAKTHUYECKOH pabOThl HEOOXOAMMO IPOU3BECTH OOpabOTKY
pE3yabTATOB MCIIBITAHUH U C/I€TAaTh HEOOXOIUMBIC BHIBOJIBL.

PesynbraThl ucbITaHUH, MX 00pabOTKa M BBIBOJBI 3aHOCATCS B KYPHAJ MPAKTUYECKUX
paboT, KOTOPBIN BEAETCA KaXKIbIM CTYJEHTOM CaMOCTOSITENILHO.

[To xa)xaoi mpakTUYeCKO padoTe mpeaycMaTpUBaeTCs WHAMBHUAYAIbHBINM OTUET Mepen
MpenoaaBaTesMu.

Lenv uzyuenus.

[IporpaMMa npenycMaTpuBaeT U3ydy€HUE BaXKHEMIINX pa3/eNoB U TEM, HEOOXOIUMBIX B
MOJFOTOBKE TEXHUKOB — CTPOUTENICH MO JAHHOM CIIEIUATHM3AINHI U OTPaXKAIOIINX COBPEMEHHbIE
TEHJCHIIMU B CTPOUTENBCTBE IPAXKAAHCKUX U MPOMBIIICHHBIX 3MaHUH U COOPYKEHHIA.

B pesynprate  ocBOeHMS = y4yeOHOW  AMCLUMIUIMHBI  OOyYaroIMics  JOJIKEH
UMETh

NPAKTHYECKUH ONBIT B:

— MOJATOTOBKE CTPOUTENILHOM IIOMIAIKH, Y4aCTKOB IPOU3BOJCTB CTPOUTEIBHBIX paboOT U
paboynx MecT B COOTBETCTBHH C TPeOOBAaHUSAMHU TEXHOJIOIMUYECKOTO IMpOLecca, OXPaHbl TPyAa,
MOXKapHOW GE€30MaCHOCTH U OXpaHbl OKPYXKAroIleH Cpe/ibl;

— OIpeJiesIeHus TepeyuHs paboT 1o odecneueHno 0e30MacCHOCTH CTPOUTENNBHOM TUIOIAKY;
— OpraHM3al¥ M BBINOJIHEHUS NPOU3BOACTBA CTPOUTEIBHO-MOHTAXKHBIX, B TOM 4YHCIIE
OTJEJIOYHBIX paboT, padoT MO TEIJIO- U 3BYKOM3O0JIALIMH, OTHE3aIIUTE U aHTUBaHJAIbHON 3aluTe
Ha 00BEKTE KaUTAJIbHOTO CTPOUTEIIHCTBA;

— orpezeseHusl HOTPEOHOCTH MPOU3BOJICTBA CTPOUTEIBHO-MOHTAXHBIX paboOT, B TOM YHCIIE
OTJEJIOYHBIX paboT, HA OOBEKTE KaMMTAIbHOTO CTPOMTEILCTBA B MaTepPHAIbHO- TEXHHUUECKUX
pecypcax;

— oopmileHHs 3asBKH, NPUEMKH, paclpeneieHus, yuyéTa W XpaHEeHHs MaTepuaibHO-
TEXHUUYECKHUX PECypPCOB JIJIsl IPOU3BOACTBA CTPOUTEIBHBIX padoT;

— KOHTpPOJISI KayecTBa M 0o0beMa KOJMYECTBA MaTepUalbHO- TEXHHUYECKUX PECYpCOB IJIs
MIPOM3BOJICTBA CTPOUTEIBHBIX PadoT;

— pa3paboTKH, TIIAHUPOBAHUS U KOHTPOJISI BHIIIOJHEHUS OTIEPATUBHBIX Mep, HAaIIPABICHHBIX
Ha UCIIpaBJIeHHE 1e(PEKTOB pe3yabTaTOB OJHOTHITHBIX CTPOUTENIBHBIX paboT;

— COCTaBJIEHMUS KaJbKYJISLMH CMETHBIX 3aTpaT Ha HCIOJIb3yeMble MaTepHUaJIbHO-
TEXHUUYECKHE PECYPCHI;

— COCTaBJICHHUSI TMEPBUYHOM YYETHON JOKYMEHTAallMd [0 BBIIOJHEHHBIM CTPOMUTEIHHO-
MOHTQKHBIM, B TOM 4YHCJIE€ OTJIEJIOYHBIM paboTaM B TMOJpPa3/EICHUH CTPOUTEIbHON
OpraHu3aIuy;

— MIPECTABICHUS JUIsl NPOBEPKU M CONPOBOKIACHUM IIPU IPOBEPKE M COIJIACOBAaHUS
MEPBUYHOIN y4eTHOW JOKYMEHTALIUU MO BBIOJHEHHBIM CTPOUTEIbHO-MOHTAXHBIM, B TOM YHUCIIE
OTJEJIOYHBIM paboTam;



— KOHTPOJISI BBIMOJHEHHUS] MEPONPUSTUA MO OOECIEUEeHUI0 COOTBETCTBUS PE3YyJIbTaTOB
CTPOUTENBHBIX PAa0OT TpeOOBaHUSAM HOPMATHBHBIX TEXHHYECKHUX JIOKYMEHTOB U YCIOBHUSM
JIOTOBOPa CTPOUTENIBHOTO MOJAPSAA;
— IUIAHUPOBAHUS U KOHTPOJISI BBIIOJIHEHUS] MEp, HAINPABICHHBIX Ha NPENYyNpPEXJIECHUE U
YCTpaHEHHE MPUYMH BO3HUKHOBEHMS OTKIOHEHHU pEe3yJbTaTOB BBINOJHEHHBIX CTPOUTEIbHBIX
paboTr oOT TpeOOBaHMII HOPMATUBHOM TEXHUYECKOW, TEXHOJIOTHUYECKOM U MPOCKTHON
JIOKYMEHTALUU;
— pemieHust MPOo(UIBHBIX 3a7ad Ha STare BBIMOJIHEHUS TEXHOJIOTMYECKHX IPOILIECCOB Ha
00BEKTE KalUTAJIbHOTO CTPOMUTENBCTBA (M3BICKAHUS, MPOEKTUPOBAHUSA, CTPOUTEIHCTBA,
JKCIUTyaTalusl, PEKOHCTPYKLUS, KalUTalbHBIH PEMOHT, CHOC) HAa OCHOBE JIAaHHBIX
MH(OPMALIMOHHBIX MOJETIEH;
— (dbopMHUpOBaHUs BUIOB MPEICTABICHNUS JaHHBIX WH(POPMAIIMOHHON MOAEIH MPH PEIICHUH
npoQUIbHBIX 3a/Jay Ha dTale BBINOJHEHUS TEXHOJOTHUYECKUX IMPOLECCOB Ha OOBEKTe
KaIUTaJIbHOI'O CTPOUTENIbCTBA;
— odopMmIIeHHs BUIOB MPEACTABICHUS TaHHBIX UH(OOPMALIMOHHONW MOJIENIA B COOTBETCTBUU
CO CTaHAapTOM IMPHUMEHEHHsS TEXHOJOTHH HWH(POPMAIMOHHOTO MOJCIUPOBAaHUS Ha JTare
BBIMIOJTHEHHUS] TEXHOJOTHYECKHX TIPOIECCOB Ha OOBEKTE KAMUTAIBHOTO CTPOUTENhCTBA B
OpraHu3aluy;
— dbopMUpOBaHUST U KOMIIOHOBKM TEXHHUYECKOH JOKYMEHTAllUM Ha OCHOBE JIaHHBIX
CTPYKTYPHBIX 3JIEMEHTOB MH(MOPMALMOHHON MOJEIM Ha 3Tale BbIIOIHEHUS] TEXHOJIOIMUECKUX
MPOLIECCOB Ha 00BEKTE KAUTATBHOIO CTPOUTENILCTBA;
— COXpaHEHHS W Tepelayd TEXHHYECKOHW TOKYMEHTAalud B TPeOyeMOM DSJIEKTPOHHOM
dbopmare;
- Ie4YaTh TEXHUYECKOM TOKyMEHTallUH.

yMeTh:
- BBITIOJIHATH TUTAHUPOBKY M Pa3METKy Y4acTKa MPOU3BOJCTBA CTPOMUTENBHBIX padoT Ha
00BEKTE KalUTaIbHOTO CTPOUTENILCTBA;
- OCYILIECTBIIATH IJIAHUPOBKY U Pa3METKy y4acTKa IMPOU3BOJCTBA CTPOUTEIbHBIX pabOT Ha
00BEKTE KalUTAIbHOTO CTPOUTENIbCTBA;
- OCYILECTBIATh IPOU3BOJICTBO CTPOUTEIBHO-MOHTAXHBIX, B TOM YHCII€ OTAEIOYHBIX
paboT B COOTBETCTBUM C TpeOOBaHUSAMHM HOPMATUBHO-TEXHHYECKOH JOKYMEHTAaIUH,
TpeOOBaHUSAMU J1I0TOBOPA, PA0OUNMU YEPTEKAMU U IPOEKTOM IPOU3BOICTBA PadoT;
- OCYILLIECTBIATh JOKYMEHTAJIbHOE COMPOBOXKJIEHHE MPOM3BOJICTBA CTPOMUTENBbHBIX pPabOT
(>KypHaJsbl IPOU3BOJCTBA pabOT, aKThl BHIIOJHEHHBIX padoT);
- OCYLIECTBIATh BU3YaJbHBIH M HMHCTPYMEHTAIbHbIM (TeoJe3udeckuii) KOHTPOJIb
MOJIO’)KEHUN AJIEMEHTOB, KOHCTPYKIIMM, YacTeld U 3JIEMEHTOB OTIEJIKHM OOBEKTa KallHuTalbHOI'O
CTPOUTENBCTBA (CTPOCHUS, COOPYKEHHSI), MHKEHEPHBIX CETEH;
- o0ecrieynBaTh MPUEMKY U XpaHEHHE MaTepHalioB, W3JEIUI, KOHCTPYKUUN B
COOTBETCTBUM C HOPMATUBHO-TEXHUYECKON JOKYMEHTAIUEH;
- dbopMupoBaTh M MOANEPKUBATH CHUCTEMY YYETHO-OTYETHOM JOKYMEHTAlMH IO
JBUKEHUIO (PUXOAY, PacX0y) MaTepUalbHO-TEXHUUECKUX PECYPCOB Ha CKIIAC;
- pacnpeenaTh MalluHbl U CPEACTBAa MaJloil MEXaHMU3alMU 10 TUIIaM, Ha3HAYEeHHUI0, BUIaM
BBINOJIHSIEMBIX paloT;
- MIPOBOAUTH 0OMEpHBIE PabOTHI;
- OIpeNeNIATh OOBEMBI BBIMOJHAEMBIX CTPOUTEIbHO-MOHT@)XHBIX, B TOM YHCIE U
OTJIETIOYHBIX padoT;
- OCYILLIECTBIATh TOKyMEHTaJIbHOE OQOPMIICHHE 3asBKH, IPHUEMKH, PACIpeeNeHHs, yueTa
U XpaHEHUS MaTepUalbHO-TEXHUYECKUX DPECYpCOB (3asiBKM, BEIOMOCTH pacxojia M CIHCaHUs
MaTepUaIbHBIX LIEHHOCTEN);
- pacrno3HaBaTh pa3iUyHble BUABI J1€(EKTOB OTAEIOYHBIX, W3O0JSLHUOHHBIX M 3alIUTHBIX
MOKPBITUH 10 pe3ynbTaTaM U3MEPUTEIBHOIO U MHCTPYMEHTAIBHOIO KOHTPOJIS;



- OTIpEICTIATh TepeYeHbh PaboT MO OOecTIeueHn0 Oe30MacHOCTH yYacTKa IMPOU3BOJICTBA
CTPOUTEIBHBIX padoT;
- BECTU ONEPALMOHHBIN KOHTPOJIb TEXHOJOTUYECKON MOCIIEI0BATENIbHOCTH IIPOU3BOICTBA
CTPOUTENIbHO-MOHTAXXHbBIX, B TOM YHCJIE OTIEIOYHBIX paboT, yCTpaHssi HAPYIIEHUS TEXHOJIOTUU
U o0ecrieynBasi KaueCTBO CTPOMTEIBHBIX pabOT B COOTBETCTBHHM C HOPMATHBHO-TEXHHUYECKOU
JIOKYMEHTAIUECH;
- OCYILECTBIATh  JOKYMEHTAJIbHOE  CONPOBOXKIEHUE  PE3Yy/lbTATOB  ONEPALMOHHOIO
KOHTPOJISI KauecTBa paboT (KypHaj ONepallMOHHOTO KOHTPOJIS KauecTBa paboT, aKThl CKPBITHIX
paboT, aKThl MPOMEKYTOYHON MPUEMKH OTBETCTBEHHBIX KOHCTPYKIIUA);
- KaJIbKYJIUPOBaTh CMETHYIO, IUIAHOBYIO, (PAKTHYECKYIO Ce0ECTOMMOCTh CTPOUTENbHBIX
paboT Ha OCHOBE YTBEPKIACHHON JOKYMEHTALIUH;
- OTpEENATh BEIIMYMHY MPSMBIX M KOCBEHHBIX 3aTpaT B COCTaBe CMETHOM, MJIAHOBOH,
(akTHUecKoi ce0ECTOMMOCTH CTPOUTENBHBIX pa00T HAa OCHOBE YTBEPKACHHOW JOKYMEHTAIIUH;
- oQOpMIIATh MEPUOJUYECKYI0O OTUETHYIO JOKYMEHTALUIO MO KOHTPOJIIO HCIIOJIb30BAHUS
CMETHBIX JINMUTOB;
- UCIOJIb30BaTh UGPOBOM BUA UCXOTHONW MH(MOpMALUU i CO3AaHMs UH(OOPMALIMOHHON
MOJIEJIM Ha JTale BBIIOJHEHUS TEXHOJIOIMUECKHUX IPOIECCOB Ha OOBEKTE KalUTaJIbHOIO
CTPOUTEINBCTBA;
- ¢dbopmupoBaTh HMHM)OPMAIIMOHHYIO MOJENbh HA 3Tale BBITOJHEHHUS TEXHOJIOTHMYECKUX
MIPOLIECCOB Ha OOBEKTE KAMUTAIHLHOTO CTPOUTEIHCTBA HA OCHOBE YepTexeil, TaOIMYHbIX opM U
TEKCTOBBIX JOKYMEHTOB;
- MpOCMaTpUBATh M U3BJIEKATh JaHHbIC, BEHIOUPATh HEOOXOJUMbIE KOMIIOHEHTHI, 3aIIOJIHATh
aTpuOyTHBHBIC JaHHBIC OJIIEMEHTOB HWH(POPMALMOHHBIX MOJENIEH Ha JTane BBITOJHEHHS
TEXHOJIOTHYECKHX MPOIIECCOB HA OOBEKTE KATUTAIILHOTO CTPOUTEIHCTBA;
- HCIOJIb30BaTh  HEOOXOAMMBIE IPOrpaMMHBIE  CpEICTBAa s  MH(POPMALMOHHOIO
MOJICTIMPOBAHUS M pelIeHus NpOoQUIbHBIX 3a/ad Ha JTale BBIMOJTHEHUS TEXHOJIOTMUYECKUX
MIPOLIECCOB Ha 00BEKTE KAUTATBHOTO CTPOUTENILCTBA;
- O0OCHOBBIBaTb NPHUHATOE pelIeHHe TIPH CO3AAHUU  CTPYKTYPHBIX  3JIEMEHTOB
MH(OPMALlMOHHON MOJIENIM Ha JTalre BBINOJIHEHUS TEXHOJOIMYECKUX IPOLIECCOB Ha OOBEKTE
KallUTaJIbHOT'O CTPOUTEIIBCTBA,
- pemars 3aJaud B COOTBETCTBMM C MpoduieM paboTbl Ha J3Tare BHIIOJHEHUS
TEXHOJIOTHYECKUX MPOLECCOB Ha 00BEKTE KAITUTAILHOTO CTPOUTENbCTBA;
- HCIO0JIb30BaTh TEXHOJIOIMH MH(OPMAIIMOHHOTO MOJEIUPOBAHUS IIPU PEIICHUU 3a]a4 Ha
ATare BHITOJHEHUS TEXHOJIOTMUECKUX MPOIIECCOB Ha 00BEKTE KaTUTAILHOIO CTPOUTENILCTBA,
- olleHHMBaTh 3()(PEKTUBHOCTH MPOrPAMMHOIO OOECHeueHus JUIsl pelIeHHs] MPOQPUIbHBIX
3a/ay;
- COTJIACOBBIBATh PEIICHHUS B MTPOLIECCE KOJIJIEKTUBHOM paboThl ¢ MHpopMarueit
- ¢dopmupoBaTth TpeOOBaHHS K TEXHHUYECKOMY, HMH()OPMAIMOHHOMY M NPOTrPaMMHOMY
00ecrevyeHn0 MpoueccoB HMHGOPMAIMOHHOTO MOJEIUPOBAaHUS Ha JTale BBINOJHEHUS
TEXHOJIOTHYECKUX MPOIECCOB Ha 00BEKTE KAUTAILHOTO CTPOUTENbCTBA;
- oToOpaxkaTb  JaHHblE  HMH(MOPMAIMOHHOW  MOJENM  HA  OdTale  BBIIOJHEHUS
TEXHOJIOTHYECKUX MPOLIECCOB HAa O0OBEKTE KalUTAIBHOTO CTPOUTENIBCTBA B IpaUiyeckoM U
TaOIUYHOM BUJIE;
- ¢dopmupoBaTh TpeOOBaHUS K TEXHUYECKOMY W MPOrpaMMHOMY OOECHEeUeHHIO s
BBIITYCKa TEXHUUYECKOM TOKYyMEHTAaLUH.

3HATh:
- TpeOOBaHUS HOPMATHUBHBIX TEXHUYECKUX JOKYMEHTOB, OIPEAEISIONMX COCTaB H
HOPSI0K 0O0YCTPOICTBA CTPOUTEIHHOM IJIOIIA/IKY;
- TpeOOBaHUSI HOPMATHUBHBIX TEXHUYECKHX JOKYMEHTOB K IPOU3BOJCTBY CTPOUTENHLHO-
MOHTQ)XHBIX, B TOM YHCJI€ OTJICJIOUHBIX paOOT Ha 00BEKTE KAaTUTAJIHLHOIO CTPOUTENILCTBA,
- TEXHOJIOTUU TPOU3BOJCTBA CTPOUTEIHLHO-MOHTAKHBIX pabOT; B TOM YHCJIE OTIAEIOYHBIX
paboT, paboT MO TEII0- U 3BYKOU3OJISIIIMU, OTHE3AIIUTE U aHTUBAHIAIBHOM 3a1uTe;



- TEXHOJIOTHH, BUABI U CIOCOOBI yCTPOHCTBA CUCTEM DIIEKTPOXUMHUYECKO 3alUThI;

- TEXHOJIOTUH KaTOJAHOM 3alIUThl OOBEKTOB;

- 3Tamnbl BBINOJIHEHUSI COJEpPKAHWE M OCHOBHBIE ATAllbl T'eOJE3MYECKUX pPa3OMBOYHBIX
pabor;

- METOABl BHU3YaJbHOTO M HMHCTPYMEHTAJIBHOTO KOHTPOJIA KadyecTBa M 0OBEMOB
(KOJMuecTBa) MOCTABIAEMBIX MaTEPUAIBHO-TEXHUYECKUX PECYPCOB;

- IpaBWwjia TPaHCIOPTUPOBKH, CKJIAJAMPOBaHMS M XPAHEHMs] Ppa3IMYHbIX BHUJOB
MaTEepUaIbHO-TEXHUYECKUX PECYPCOB;

- TpeOOBaHUS HOPMATHBHON TEXHWYECKOH M TPOEKTHOM IOKYMEHTAIlMM K COCTaBy H
Ka4yeCTBY ITPOM3BO/ICTBA CTPOUTENILHBIX pabOT Ha 0OBEKTE KAlUTaIbHOIO CTPOUTEILCTBA;

- METOABl ONpEIeNeHUs] BHUIOB, CIIO)KHOCTH M OOBEMOB CTPOUTENIBHBIX paboT u
IIPOU3BOJCTBEHHBIX 3a/1aHUN;

- TpeOOBaHUS HOPMATUBHON TEXHUUYECKOW M TEXHOJIOTUYECKOH TOKYMEHTALMU K COCTAaBY H
COJICPKAHUIO ONEPALMOHHOTO KOHTPOJIS CTPOUTENBHBIX IPOLIECCOB U (MIIM) MPOU3BOJACTBEHHBIX
oTiepanuii Mpu MPOU3BOACTBE CTPOUTEIBHO-MOHTAXHBIX, B TOM YHCIIE OTACIOYHBIX padoT;

- TpeboBaHus 3akoHoJarenbcTBa Poccuiickoit @enepanuu K NOpsaKy Hpuéma-nepenadu
3aKOHUYEHHBIX O0BEKTOB KallUTAJIbHOTO CTPOUTEILCTBA U ATANIOB KOMIIJIEKCOB padoT;

- TpeOOBaHUS HOPMATUBHBIX TEXHUYECKHX JIOKYMEHTOB K IOPSAKY MPUEMKH CKPBITHIX
paboT U CTPOUTENbHBIX KOHCTPYKLHUMH, BIMSIOIIMX Ha OE30MAaCHOCTh OOBEKTa KallUTalbHOI'O
CTPOUTEIIBCTBA;

- METO/JIbl U CPEJICTBA MHCTPYMEHTAIBHOI'O KOHTPOJISI KAUe€CTBA PE3YJIbTaTOB MIPOU3BOACTBA
CTPOUTEIBHO-"MOHTAXKHBIX, B TOM YHUCJIE OTAEIOYHBIX PaldoT;

- TEXHUYECKHE yCIOBUS M HAITMOHAIBHBIE CTAHIAPTHI HA IPHHUMAEMbIE paboTHI;

- 0COOEHHOCTH IIPOM3BOJICTBA CTPOUTENIbHBIX Pa0OT HAa ONACHBIX, TEXHUYECKU CIOKHBIX U
YHHUKAJIbHBIX 00bEKTAX KAlIUTAIBHOIO CTPOUTEIILCTBA;

- HOpPMBI IO 3alllUTE OT KOPPO3UHM OMACHBIX INPOU3BOJCTBEHHBIX OOBEKTOB, a TaKKe
MEXXTOCYJJapCTBEHHBIE U OTPACIIEBbIE CTAHIAPTHI;

- IpaBWwIa W TOPSAOK HaJlaJkKu M PETYJUPOBAHMUS  KOHTPOJIbHO-U3MEPUTENBHBIX
MHCTPYMEHTOB, 000pYI0BaHUS AIEKTPOXUMUYECKON 3allIUTHI;

- NopsAA0K 0(OpMIIEHUS 3as8BOK HA CTPOMTENbHbIE MaTe€pHaibl, U3ETUS U KOHCTPYKIIUH,
00opynoBaHue (MHCTPYMEHThI, UHBEHTapHbIE MPUCTIOCOOJICHUS), CTPOUTENBHYIO TEXHUKY
(MalIUHBI 1 MEXaHU3MBI);

- CXEMBbI ONEpPAMOHHOIO KOHTPOJS KauecTBa CTPOUTEIbHO-MOHTAXKHBIX, B TOM 4YHUCIIE
OTJIEJIOYHBIX pabdoT;

- paloHaIbHOE NPUMEHEHNE CTPOUTENBHBIX MAIlIMH U CPEJCTB MaJION MEXaHU3aluu;

- IIpaBUJIa COJIEPXKAHMS U SKCILTyaTallui TEXHUKU U 000py10BaHNUS;

- COBPEMEHHYI0O METOAMYECKYI0 U CMETHO-HOPMAaTHBHYIO 0a3y II€eHOOOpa3oBaHUs B
CTPOUTEIIBCTBE;

- MpaBWia BEACHMSI HCIIOJHUTENBHOM M YYETHOM JOKYMEHTAlMH TIpU TPOU3BOJICTBE
CTPOUTENBHBIX paboT;

- MOPSAZIOK COCTaBJICHHS] BHYTPEHHEW OTYETHOCTH IO KOHTPOJIO KayecTBa CTPOMUTEIHHO-
MOHTQ)XHBIX, B TOM YHCJI€ OTJICJIOUYHBIX padoT;

- METOJIbl U CpE/ICTBAa yCTpaHEHHs /Ae(PEKTOB pPe3yslbTaTOB MPOM3BOACTBA CTPOUTEIbHBIX
pabor;

- METO/]IbI MPOPUIAKTUKH 1e(PEKTOB CUCTEM 3alIUTHBIX MOKPBITHIA;

- MIEPCIIEKTUBHBIE OPTraHU3AallMOHHBIE, TEXHOJOTMYECKHE M TEXHUYECKHE pELICHHS B
00JacTu MPOU3BOJICTBA CTPOUTENBHBIX PaldoT;

- OCHOBAHHUS U TIOPSJIOK MPUHATHS PEIIeHHH O KOHCEpBAallUW HE3aBEPLICHHOTO OOBEKTa
KalUTaJIbHOI'O CTPOUTENIbCTBA;

- cocTaB pabOT MO KOHCEPBAIMM HE3aBEPIIEHHOT0 00BEKTa KAlUTAILHOIO CTPOUTENIHCTBA
U MOPSJIOK UX TOKYMEHTAJIbHOTIO 0(hOPMIIEHUS;



- 3alady B COOTBETCTBUU C TMpoduiieM pabOThl, METOIBI, PEUICHHS, LEIH, 3aJa4d H
NPUHIUIBL THPOPMAIMOHHOTO MOJICIMPOBAHUSI HA OJTale BBIMOJHEHHUS TEXHOJIOTHYECKHX
IPOIIECCOB HAa 00BEKTE KATUTAIBLHOTO CTPOUTEIILCTBA;

- CTaHJApThl M CBOJBI TpPaBWI pPa3padOTKW HHOOPMAIMOHHBIX MOJIENIed Ha JTare
BBITIOJTHEHUS TEXHOJIOTUIECKHX MPOIECCOB Ha 00BEKTE KATUTATBHOT'O CTPOUTEIIbCTBA;

- YPOBHH TIPOPAOOTKH DIIEMEHTOB WH(MOPMAIMOHHBIX MOJEJICH Ha dTare BBIIOJHCHHUS
TEXHOJIOTHYECKHUX MPOIECCOB HA OOBEKTE KATUTAIILHOTO CTPOUTEILCTRA;

- KJ1acCU(PUKATOPhl KOMIIOHECHTOB HMH()OPMAIMOHHBIX MOJEJICH Ha 3Tane BBITIOJIHCHUS
TEXHOJIOTUYECKHX MPOIECCOB HA O0OBEKTE KAMUTAIBHOTO CTPOUTEIHCTBA;

- dbyHKIMH TPOGUIBLHOTO IPOrPAMMHOTO 00ECTICUCHUS;

- METOJIbl KOJUIGKTHBHOW pa0OThl HaJ eIuHOW WH(OPMAIMOHHONW MOJENBbI0 Ha JTare
BBINOJIHEHHS TEXHOJIOTUYECKUX MPOIECCOB HA 00BEKTE KAUTAILHOTO CTPOUTEIBCTBA;

- Ha3HAYCHUE MEXKIUCIUIUIMHAPHOW KOOPIMHAIMN MH(GOPMAIMOHHBIX MOJENEH Ha dTare
BBITOJIHEHHS TEXHOJIOTUYIECKUX MPOIECCOB HA 00BEKTE KAUTAIILHOTO CTPOUTEIbCTBA;

- Ha3HAUYEHHUE, COCTaB M CTPYKTypa IUIaHA peaju3ali MpoeKTa HH(GOPMAIMOHHOTO
MOJICIIMPOBAHMS HA JTAlle BBIMOJIHEHUS TEXHOJIOTHYECKUX MPOIIECCOB HAa 00BEKTE KAUTAILHOTO
CTPOUTENIbCTBA;

- OCHOBHBIC TpEeOOBAaHUS K COCTaBY M OQGOPMIICHHIO TEXHUYECKOW JIOKYMEHTAIIWH,
HA3HA4YCHHE, COCTAB U CTPYKTypa CTaHJapTa MPUMECHEHHS TEXHOJIOTHH HH()OPMAIIMOHHOTO

- MOJICJIMPOBAaHUSI HA JTAlle BBINOJHEHHUS TEXHOJIOTHYECKUX TIPOLECCOB Ha OOBEKTE
KaIATaJIbHOTO CTPOUTEIIHCTBA B OpTraHU3aIUH.



IIpakTHyeckas padora Ne 1
Tema: TemiorexHUYeCKM PACYET OrPAKIAIOMIAX KOHCTPYKIM M
Heapr padoThl: HAy4YUTh CTYJCHTOB BBIMIOJHATH TEIUIOTEXHUYECKUM pacyeT
Orpa)KJAOIINX KOHCTPYKIIHIA.
Xoa padoTbi

1. KiuMaT MeCTHOCTH M1 MUKPOKJIMMAT MOMELIEeHUS.
Parion ctpoutensctBa: r. Huxxauin Hosropo.
Ha3naueHue 31aHus: )KUJOE.

PacueTHass OTHOCWTENbHAsI BIAXHOCTh BHYTPEHHETO BO3AyXa W3 YCIOBHS HE
BEITIQZICHUST KOHJIEHCATa Ha BHYTPEHHUX IMOBEPXHOCTSAX HAPYKHBIX OTPaKICHUI
paBHa - 55% (CHull 23-02-2003 1n.4.3. Tabu.1 agsg HOpMaIbLHOTO BJIAXXHOCTHOTO
pexXnMa).

OnTuMmanpHas Temmeparypa BO31yXa B JKWIOH KOMHAaT€ B XOJIOJHBIM IEpUOA
roja tin= 20°C (I'OCT 30494-96 Tabxn.1).

PacyeTHas TemnepaTypa Hapy»KHOTO BO3/yXa f.y, ONpEAesiemMas Mo TeMrepaType
HauOoJsiee XOJOAHOW MATUIHEBKU obecrieueHHocThio 0,92 = -31°C (CHull 23-01-
99 tabx. 1 cronber 5);

[IpoaOmKUTENBPHOCT,  OTOMUTENIBHOTO  MEPUOJA CO  CPEIHEHM  CYTOYHOMU
TeMIiepaTypoil HapyxkHoro Boznyxa 8°C paBHa zp =215 cyt (CHull 23-01-99
tabi. 1 cronber 11);

Cpennsisi Temmeparypa Hapy»XHOTO BO3IyXa 3a OTONMUTEIBHBIA TEPHOL th= -
4,1°C (CHulI 23-01-99 Tabs. 1 cronberr 12).

2. KOHCTPYKIMSI CTEHBI.

A A 1

CreHa COCTOMT U3 CACAYIOIIMX CJIOCB:

« Kupnuu nexopatusHslii (6eccep) TonmuHoM 90 MM;



o yTEIJIUTENb (MHUHEpANOBaTHAs TUINTA), HA PUCYHKE €ro TOJIIIMHA 0003HauYeHa
3HakoM "X", Tak Kak oHa Oy/eT HalJieHa B MPOIECCE pacuera;

e CHJIMKATHBIM KUPIHUY TOJHUHON 250 MM;

e INTyKaTypKa (CIIOXKHBIM PacTBOp), JOMOJHUTEIBHBIN CIIONW IS TOJTYyYCHHS
0oJiee 00BEKTUBHOM KapTHHBI, TaK KaK €r0 BIUSHUE MUHUMAJIBHO, HO €CTh.

3. Teiogusuveckne XapakTepucTHKH MaTepHAJIOB.

3HadyeHUs XAPAKTCPHUCTHUK MATCPUATIOB CBCIACHLI B Ta6JIHHy.

KozddmumeHT [3]
g _ Tenno- Maponpo-
= m 5 é e NpoBOAHOCTH HM LA EMOCTH
5= .
N SI|z 2 o - T8
cnon Marepuan cron es |55 5| BU/meC) | mr/(muna)
2E|5 = & (taBn. O1 (taBn. O1
= cTonBew, 9 cronbew 12
[31) [31)
KMprKMy OeKOPaTHEHBIRA
1 (Beccep) Ha LEMEHTHO- - a0 2300 0,96 0,1
MEeCYaHOM pacTeope
¥TenawTens
2 43 X 250* 0,085* 0,41%*
(MWHEpanoBaTHaA nAKuTa)
CHMAMHATHBIA KMPIWMUY HAE
3 LeMEHTHO-NecYaHom 209 250 1200 0,87 0,11
pacTeope
LUTyHaTypKa [CNOMHBIA
4 TyKarypa( 228 | 20 | 1700 0,87 0,098
pacTeop)

IIpumeuanune (¥): [laHHbIE XapaKTEPUCTUKHU
MIPOU3BOJIUTEIIEH TETUIOU3OJSALIMOHHBIX MAaTEpUAJIOB.

MOXHO TaKXe€ HaUTU Yy

Pacuer

4. OnpenesieHne TOJIIMHBI yTEIJIATE .

Jlis pacdera TONIIMHBI TEMIOM3OJSIIIMOHHOTO CIIOST HEOOXOAMMO ONPEIETUTh
COMPOTHUBJICHUE TEIUIONEPEaaud OTPaXIAIoONell KOHCTPYKIIMU HUCXOIs U3
TpeOOBaHMI CAHUTAPHBIX HOPM M SHEPTOCOEPEIKECHHUS.

4.1. OnpenesieHne HOPMbI TEIVIOBO 3alIIUTHI 110 YCJIOBHUIO
JHeprocoepeKeHusl.

Onpenenenue rpaayco-CyToK oTonmuTenbHOro nepuona mo mn.5.3 CHull 23-02-
2003:

Da = (tmi - tw)zwe = (20 + 4,1)215 = 5182°Cxcyt

IIpumevanue: Takxe rpajyco-cyTku uMeroT obo3nayenue - 'COIL.



HopmatuBHOE 3HaueHUE MPUBEICHHOTO CONMPOTHUBIICHUS TEIUIONEpPEaaye ClielyeT
MIPUHAMATh HE MEHEE HOPMHUPYEMBIX 3HaueHUi, onpenensembix mo CHUIT 23-02-
2003 (Ta6i1.4) B 3aBUCHMOCTH OT I'PayCO-CyTOK paiioHa CTPOUTEIIbCTRA!

Rieq= axDg + b =0,00035 x 5182 + 1,4 = 3,214m*x°C/Br,
rae: Dd - rpagyco-cyTku oronutenbHoro nepuoaa B Huwxkuem Hosropoge,

a u b - ko3hHUIMEeHTHI, TPUHUMAaeMbIe TI0 TaduIe 4 [1] AJIS CTeH XUIIOTO 3MaHUS
(cTomberr 3).

4.2. Ol'[peIleJIeHI/Ie HOPMBI TeNJIOBOM 3alUThI 110 YCJI0BHUI0 CAHUTAPUH.

B Hamem crnydyae paccmaTpuBaeTCs B KauyecTBE MpUMEpa, TaK KakK JIaHHBIN
MOKa3aTellb PaCCUMTHIBACTCS JIJISI TPOM3BOJICTBEHHBIX 3/IaHUI ¢ U30BITKAMU SIBHOU
TeruoTel  Oonee 23 Br/M’ M 31aHUWi, TNpeNHa3sHAYEHHBIX IS CE30HHOM
AKCIUTyaTaluu (OCEHBIO WIIM BECHOM), a TAKXKe 3IaHUHN ¢ pacueTHON TeMrepaTypoi
BHyTpeHHero Bo3ayxa 12 °C u HWKE TPUBEACHHOE COINPOTUBIICHUE
Terionepeaaye OTPaXKIAIOIINX KOHCTPYKIIUI (3a HUCKJIIOYECHUEM
CBETOIPO3PAYHBIX).

OnpeneneHne HOPMATHUBHOTO (MaKCHUMaJIbHO JIOMYCTUMOIO) COINPOTUBIICHUS
TerIonepeaaye 1mno ycinoButo canutapuu (hopmyna 3 CHull 23-02-2003):

_ Dtige —tew) _ 1(20 +31)

req —

n == = 1,466 m* - °C/Br, .
tn " Qint -8.7 rae: n =1 - ko3QpPuIUeHT, TPUHATHIN 0

tabmutie 6 [1] 11 Hapy>KHOU CTCHBI;
tine= 20°C - 3HaUeHUE U3 UCXOIHBIX JaHHBIX;
text= -31°C - 3HaUeHHE N3 UCXOIHBIX JTAHHBIX;

At,= 4°C - HOpMHUpYEMBII TEMIIEpaTypHBI Nepenag MexXAy TemIepaTypoun
BHYTPEHHEI0 BO3JyXa U TEMIIEPATYPOU BHYTPEHHEN MOBEPXHOCTHU OrPaKIArOLIECH
KOHCTPYKIIMH, IPUHUMAETCs o Tabymie 5 [1] B maHHOM ciydae JyIsl HapyKHBIX
CTCH JKWJIBIX 3JaHUM;

o= 8,7 Br/(M*x°C) - k023G PUILMENT TEIIONepenayn BHYTPEHHEN ITOBEPXHOCTH
OTpaXKJaroIIe KOHCTPYKIIUM, MPpUHUMAaeTcs mo Tabiuie 7 [1] s Hapy>KHBIX
CTEH.

4.3. Hopma TenJioBoii 3a1MThlI.

W3 mnpuBeNeHHBIX BBHINIE BBIYUCICHUN 3a TpedyemMoe CONMPOTHUBIICHUE
TeIuionepeaaun BoIOupaeM Rqi3 ycrnoBus sHeprocoepexxeHuss 1 0003Ha4aeM €ro
Tenepb R.y=3,214M*x°C/Br.
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IIpakTHyeckas padora Ne 2
Tema: TemsorexHUYeCKHd PACYET MHOTOCJOMHOM Orpaskaarouien
KOHCTPYKIIUU
eab padoThl: HAYYUTH CTYJACHTOB BBIMOJHATh TEIJIOTEXHUUYECKUM pacyeT
MHOTOCJIOMHOM OTPAXKIAKOIIEN KOHCTPYKIIHH.

Xoa pabéoThi:
OnpenesieHue TOJUHBI YTENJIUTEISA

JInst Kaxaoro cios 3aJlaHHOM CTEHbl HEOOXOIMMO pacCyuTaTh TEPMHUYECKOE
COIIPOTHUBIIEHHUE 10 hopMyIIe:

re: 0l- TOJIIMHA CJIOS, MM;

Ai - pacueTHbIN KO3(DPUIIUEHT TETIONPOBOJHOCTH MaTepuana ciost Bt/(m x °C).
1 cnoit (nexoparusHeli kuprud): Ry = 0,09/0,96 = 0,094 m>*x°C/Br,

3 cioii (cuiMkaTHbIA Kupruy): Rs = 0,25/0,87 = 0,287 m*x°C/Br,

4 cnoit (mrykarypka): Ry = 0,02/0,87 = 0,023 m?*x°C/Br,

OnpeneneHne  MUHUMAIBHO  JIOMYCTUMOTO  (TpeOyeMoro)  TEPMHYECKOTO
COMPOTHUBJICHUS TETUIOU3OJISIIMOHHOTO MaTepuarna;

- 1 1 .
R}? = Rypp — (Rine + Resr + Z R;) = 3,214 — (ﬁ +57+0.094+0,287 + n,nza] = 2,652 M% - °C/Br,

rae: Rin= 1/oin= 1/8,7 - compoTuBieHue TemaIo0OMEHy Ha BHYTpPEHHEU
MIOBEPXHOCTH;

Rext = 1/0ext = 1/23 - compoTuBieHue TemiooOMEHY Ha HapyKHOW MOBEPXHOCTH,
Olext IPUHUMAETCS 0 Tabsuie 14 [5] 11t Hapy>KHBIX CTEH;

2Ri= 0,094 + 0,287 + 0,023 - cyMmMa TepMHYECKHX CONPOTUBJICHUM BCEX CJIOEB
CTeHbl 0€3 CJI0f YTEIUIMTENs, OIpPEACICHHbIX C Yy4eToM Kod(h(uimeHTon
TEIJIOMPOBOHOCTH MaTEPUATIOB, MPUHATHIX 0 Tpade A wmm b (cTonbiwr 8 u 9
tabmuuel /{1 CII 23-101-2004) B COOTBETCTBUU C BIAKHOCTHBIMH YCIOBUSMU
SKCIUTyaTaluu cTedbl, M*-°C/Br

Tommuna yrermutens paBHa (popmyna 5,7 [5]):
87F =, - RIE = 0,085 - 2,652 = 0,225M = 225mwm,
rae: Ay - K03 (GUIUEHT TEMIONPOBOAHOCTU MaTepuaina yremaurens, Br/(m-°C).

OmnpeneneHue TepMUYECKOTO COMPOTUBIICHUS cTeHbI (hopmyna 5.8 [5]):

1 1 0.25 ]
Ry = Rint + Re + Z Rej =g +53 +0.094 + 0+ 0,287 +0,023 = 3,503 »” - °C/Br,
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rae: XR;; - cyMMa TEPMUYECKUX CONPOTUBIICHUM BCEX CIOEB OIPAXKICHUSA, B TOM
YKCIIE U CJIO0SI YTEIUIUTENS, IPUHATON KOHCTPYKTHBHOM TOIIMHBI, M>-°C/BT.

W3 nostydeHHOro pe3yabTata MOKHO CAeIaTh BBIBOI, YTO

Ro=3,503m?x°C/Br>  Rypo=3,214M>x°C/BT —  CIeNOBaTeNbHO,  TOJIIMHA
yTEIIUTENS 110100paHa NPABUJILHO.

BiiusiHue BO3AYIIHOM MPOCJIOUKHI

B cnywae, korma B TpEXCIOWHOW KJIaJAKE B KauyeCTBE YTEIUIUTENS
MIPUMEHSIIOTCSI MUHEpaJIbHASL BAaTa, CTEKJIOBAaTa WM IPYrOd IUIMTHBIN YTEIIUTENb,
HEOOXOJMMO YCTPOMCTBO BO3IYIIHOW BEHTHWJIMPYEMOM MPOCIOUKH MEXKIY
HAPYKHOW KJIAQAKOWM MW yTeIuresneM. TOJIMHA O3TOW MPOCIOWKH JIOJKHA
coctaBiITh HE MeHee 10 MM, a sxenatensHO 20-40 mM. OHa HeoOXoaMMAa IS TOTO,
YTOOBI OCYIIATh YTEIUIUTEIb, KOTOPHIA HAMOKAET OT KOHAEHCATA.

I[aHHaH BO3ayIlIHaA HpOCHOﬁKa ABJICTCA HC 3aMKHYTBIM IIPOCTPAHCTBOM,

MOATOMY B CJydae €€ HaJlMuhs B pacyeTe HEOOXOJUMO YYHUTHIBATh TpeOOBaHUS
m1.9.1.2 CII 23-101-2004, a uMeHHO:

a) CJIOM KOHCTPYKLHH, PACIOJIOKEHHBIE MEXIYy BO3AYIIHOW MPOCIOUKOW H
Hapy)XHOW TOBEPXHOCTHIO (B HAIllEeM Cllydae - 3TO JEKOPATUBHBINA KHUPIHY
(Oeccep)), B TEIIIOTEXHUYECKOM PacueTe He YUUTHIBAIOTCS;

0) Ha MOBEPXHOCTH KOHCTPYKIMHU, OOpAIIEHHON B CTOPOHY BEHTHJIMPYEMOMU
Hapy>KHbIM  BO3AYXOM TMpPOCIOHKH, CJleAyeT NpUHUMATb KO3(PPUUIUEHT
TEIUIOOTAYH Oyt = 10,8 BT/(M°C).

IIpumeyanue: BIUMSHUE BO3AYLIHOW IMPOCIOMKH YUYHUTBIBAECTCS, HAIPUMED,
IIPY TEIUIOTEXHUYECKOM PacyeTe IUIACTUKOBBIX CTEKJIONAKETOB.

BrIBOIBI:

INPAKTHYECKASA PABOTA Ne 3
Tema: KoHCTpYKTHMBHBIE CHCTEMbI 3AHUH
Leap padoThl: HAYYUTH CTYJECHTOB Pa3inyaTh KOHCTPYKTUBHBIE CUCTEMBI 30aHUN
B IJIaHE U B pa3pese
Xoxa padoTbl

K OCHOBHBIM KOHCTPYKTHBHBIM 3JIEMEHTaM 37aHuii (puc.l) oTHOCSTCS:
(byHIaMEeHTBI, CTEHBI, IEPEKPBITHS, TIEPETOPOJIKH, KPBIIIA, JIECTHULIA, OKHA, ABEPH.
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Puc.1. KoHCTpyKTHBHAs cXeMa MHOTOATAKHOTO 3/1aHUS

1 - ¢ynmament, 2 - moi mojBajia;, 3 - MEPEKPBITHUE Haja mMojaBajIoM; 4 -
TUJPOU3OJIALMSA;, S5 - HAPYKHBIE CTEHBI, 6 - MEXIYyITaXXKHbIC MNEPEKPBITUS; 7 -
BHYTPEHHHE CTEHBI; 8 - IEPETOPOJKH;9 - ueprauHoe nepekpoitue; 10 - yepnak; 11 -
Kpbliia; 12 - nectauna; 13 - mapamnet; 14 - okHa; 15 - oTMOCTKA.

Puc.2. KoHCTpyKTUBHBIE CXEMBI O€CKapKACHBIX 3[JaHUM C HECYIIIUMH CTCHAMHU

a - MPOJIOJIBHBIMH, O - TIOTIEPEYHBIMHU.

INPAKTHYECKAS PABOTA Ne 4
Tema: KoHCTPpYKTHBHBIE CHCTEMBbI 3JaHUI: JIECTHUIA, OKHA, IBePH
Heab paboThl: HAYYUTH CTYJICHTOB Pa3inyaTh KOHCTPYKTUBHBIE CUCTEMbI 3JaHUN

B IJIAHE U B pa3pese
Xoa pa6oTbI
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Puc.3. KoHcTpykTHBHAS cxemMa KPyIMHOOJIOYHOIO 3aHUs C TTONEPEYHBIMU U
MPOIOJIBLHBIMU HECYIIIUMH CTEHAMU

1 - yrinoBo# 0710K; 2 - MPOCTEHOYHBIH; 3 - MOJJOKOHHBIN; 4 - IEPEMBIYCUHBIN; S -
0JIOK BHYTPEHHEHN CTEHBIL; 6 - MAHENIU EPEKPBITHSL.

Puc.4. KoHCTpyKTHBHAs cXeMa KPyIHONAHEIbHOIO JIOMa C HECYIIUMH CTEHAMH-
eperopoaKamMu

1 - Hapy»XHBIE CTCHOBBIE TTAHENH; 2 - CAHUTAPHO-TEXHUUECKNE KAaOUHBI; 3 -
HECYILHE MEePErOpPOJIKH; 4 - BHYTPEHHHE HECYIIME MONEPEYHbIE CTEHBI
(meperopoaku); 5 - maHE N NEPEKPHITUS; 6 - HIOKOJIbHBIC MaHeNu; 7 - OJIOKH
GbyHIaMEHTOB.
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KapkacHble 31aHu

Puc.5. KoHCcTpyKTHBHAS CXEMBI 30aHUI

a - C MOJIHBIM KapKacoM; O - ¢ HEMOJIHBIM KapKacoM; | - KOJOHHBIL; 2 - purenu; 3 -
IIAHEJIN NIEPEKPBITHI; 4 - HECYIIIME HAPY>KHBIE CTCHBI.

Puc.6. DnemenTsl, 00ecreynBaroIfe MPOCTPAHCTBEHHYIO JKECTKOCTh KapKac
31aHUI

l - CTEHKM KECTKOCTH; 2 - pUrenu; 3 - MaHeIu-pacnopku; 4 - KOJOHHBI.
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Puc.7. KoHcTpykTHBHAs cxema aoMa U3 OJI0KOB- KOMHAT

IIpou3BoaCTBEHHbIE 3IAHUSA

Puc.8. Cxembl KapKacoB OJJHOATAKHBIX MPOMBIILICHHBIX 3aHHI

a - ¢ IJIOCKOM KpoBJIeH; O - cO CKaTHOM KpoBiel u poHapsamu; 1 -
dbyHmamMeHTanbHbIe 0aKy; 2 - GyHIaAMEHTHI; 3 - KOJIOHHBI KpaifHeTo psfa; 4 -
KOJIOHHBI CPETHETO PAa; 5 - MOAKPAHOBBIC OAKH; 6 - OANKU IOKPHITUS, 7 -
MaHEeJIX MOKPBITUS; 8 - BOPOHKA BOJIOCTOKA; 9 - yTeruTenb U Kposis; 10 -
naparet; 11 - maHenu cTeHsl; 12 - OKOHHBIE TIeperieTsl; 13 - moir; 14 - ¢ponaps; 15
- CTpONMIIbHBIE (DEPMBI.

13350:10)115
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IIpakTnueckas padora Ne 5

Tema: KoncrpykruBHoe pemienue GyHaaMeHTOB
Leapb padoThi: HAYYUTH CTYACHTOB PACCUUTHIBATH (D)yHIaMEHTHI.
Xox padoTsl

Ilenbto pacdyera OCHOBAHMN MO HECYHIEH CIIOCOOHOCTU SIBJISIETCSl OLIEHKA
IPOYHOCTH M YCTOWYMBOCTHU I'PYHTA-OCHOBAHHMS IOJ MOAOIIBOM (hyHIaMEHTa OT
BO3/ICICTBUS 3KCILTyaTallUOHHBIX HATPY30K.

Bocnpusitue Harpy3ku (QyHIaMEHTOM COIMPOBOXKAAETCS €ro OCaJKOH,
KOTOpasg oOycJOBJ€HAa YIUIOTHEHHWEM TIpyHTAa M IOTEpeH €ro yCTOMYHMBOCTH,
XapakTepu3zyemMon neopManMOHHBIMH CIABHraMu cioeB. Benwumna ocagku (0)
3aBHCHUT HE TOJBKO OT MPOYHOCTHBIX XapaKTEPUCTUK TPYHTA, HO M OT 3HAUYCHUS
npuiaraemoro ycunus (F) (puc. 3), kak y NpyKUHBI, BETUYUHA CKATHSI KOTOPOUH
3aBUCHUT OT €€ KECTKOCTH U OT IPHUIJIOKEHHOU CHJIBI.

paduk
3aBMCUMOCTUM OCaaKun pyHAaMeEHTa OT Harpy3ku

0 F

Puc. 3

Ha rpajduke MOXHO BBIICTUTH TUIHWYHBIE YYACTKH, XapaKTEPU3YIOIIUE
neopMalOHHO-HANPSDKEHHBIE  TIPOIECChI, TPOXOJAIMEe B OCHOBAaHUU U
COMPOBOXKIAIOIIMECS MEPEMEILIEHUEM U YIUIOTHEHHWEM IpyHTa (puc. 4):
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OA - daza ynpyrux nedopmaruii (puc. 4, a);

ABb - ¢aza yrmoTHeHHs] 1 MECTHBIX CABUTOB (puc. 4, 0);

bB - da3a cauros n Hauajgo OOKOBOTO YIUIOTHEHHMS (puc. 4, B);
BI" - daza Brimiopa (puc. 4, 1);

I'J1 - da3za npeobitanaromiero 60KOBOro yrioTHeHus (puc. 4, 1).

Cxema passutusa gecdopmanmm
W NnepemMeLLeHnn rpyHTa

A‘ 1 3 5 ‘ 2 4 B ‘
............ /.,
L
> Saea T : R -
| 'y - . . v
$ . » X v
¥ L » . .
. . .-
v < » - o/ ~ . G . &
y v o~ .
v ’ «
v v
AT T ‘ ’
v

A - chasa ynpyrux aecopmauuii; b - haza ynnoTHeHUs ¥ MECTHbIX CABWUIOB;
B - cpasa pazsutua cABUros 1 Havano HBOKOBOro yNNOTHEHUS,
I" - dhaza swinopa; [] - dhaza npeobnanatowero GOKOBOro yNNOTHEHUA.

1 - Harpyaka; 2 - (pyHaamenT; 3 - 30Ha ynpyrux aedopmauum,
4 - 30Ha caBuUrosbIX Aedopmauuii; 5 - BbINOP rpyHTa;
6 - AAPO YNNOTHEHHOrO rPYHTA; 7 - 30Ha GOKOBOro YNNOTHEHUA.

Puc. 4

Haunbonee BoctpeboBanHbIe (ha3bl pabOTHI OCHOBAHUS, KOTOPHIE MCIOJIB3YIOTCS B
ycioBusix crpoutenbctBa - OA, Ab u HavanpHas yacth ¢a3el bB, rae
npeo0IaalonIuMu SIBISIIOTCA yrpyrue nedopmanuu ocHoBanus. Kaxnomy tumy
dbyHIaMEHTa COOTBETCTBYET CBOS (haza nedopmariuid:
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OA - nns hbyHIamMeHTa B BUJE TUTHT, T/I€ JaBJICHUE HA TPYHT HEBEJIHKO;
ADb - IeHTOUYHBIN MeJIKO3arTyOJIeHHbIN (YHIaMEHT;
ABb (xonen) u BB - cTonOuaterit pyHIaMeHT.

Ocranbhbie (a3el padoThl ocHoBanus (I'/]) peanusyroTcst B OCHOBHOM MpU CO3/1a-
HUM CBalHBIX (DyHAAMEHTOB, NMPUMEHSIEMBIX B WHIYCTPHAIHLHOM CTPOHUTEIHCTBE
(3a0uBHBIC CBaM).

[Ipn BoO3BemeHUU CTOJOYATO-IEHTOUHOTO ¢yHAaMeHTa mo TexHojoruu THUCO
YPOBEHb HANPSIKEHW B OCHOBAHUM JOCTATOYHO BBICOK: 3aJIEMCTBYIOTCS BTOpasd
nosioBuHa (a3el Ab, daza BB u maxe BI'. Pabora ocHOBaHWS B IIHPOKOM
Jyarna3zoHe ynpyrux aedopmainuii odecrieunBaet "Msarkoe" BOCHPUATHE HArpy3KH
OT BECA BO3BEJECHHOI'O CTPOCHHSI.

Pacuetr ocHoBanmii mo Hecymiedt cnocodHoctu (s ¢az OA, Ab, nawano bB)
BBINIOJIHAIOT Y€pe3 OIpeAesieHne TpeOyeMol IIoAau NOJ0MBhl (PyHIaMEHTa 110
cienymouei popmyie:

S >vn F/y. Ro , rie
S - mIoma e noAomBsl GyHAaMeHTa (CM);

F - pacuernas Harpy3ka Ha OCHOBaHHME (OOIIMII BeC J0Ma, B TOM YHCIE
dbyHIaMeHT, Mojie3Has Harpy3Ka, CHETOBOM TTOKPOB...) (KT);

Yn = 1,2 - K09QdUIMeHT HaAEH)KHOCTH;
Ye - KOOPGHUIMEHT YCIOBHHM pabOThI UMEET CIACAYIOIINE BEIUUNHBI:
1,0 - ruHa mIacTUYHAs, COOPYKEHUE KECTKONH KOHCTPYKITUU (KAMEHHble CINEeHbl),

1,1 - TiMHA TIIACTUYHAS, COOPYKEHHS HEXKECTKOW KOHCTPYKITUU (OepessiiHble Ul
KapKAcHble cmeHbl) N )KECTKOW KOHCTPYKIIUH JITTHHHBIC, C COOTHOIICHUEM JITTHHBI K
BBICOTE OOJIbIIE 4;

1,2 - rnuHa cnaboruiacTUYHas, TECKW IbUIEBAThIE MAaJIOBJIAXHBIC, CTPOCHUS
HEXKECTKHUE U KECTKUE KOPOTKHUE C COOTHOIIEHUEM JIMHBI K BHICOTE MEHbIIIE 1,5;

1,2 - KpynHBII NECOK, CTPOCHUS KECTKUE JJIMHHBIE;
1,3 - mecku Menkue, COOpyKeHus J1I000i KEeCTKOCTH;
1,4 - KpyIIHBII IECOK, COOPYKEHUS HEKECTKHUE U KECTKHUE JUTMHHBIE;

Ry - ycnoBHOE pacyeTHOE COMPOTUBJICHUE TPYHTA OCHOBaHUS i (GyHIAMEHTOB C
riyounoit 3anoxenus 1,5...2 M (onpenensercs no Tadanuam 1...5).
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Tabnuya 1. Pacuemnvie conpomusnenusi Ry kpynnoooiomounvix epynmos

llfppy};{nTrIIfoﬁIOMqume Ry (kr/en?)
Tanvka unu webenv ¢
3anoJHUMeNeM:

MMeCYaHbIM 6,0
MBUIEBATO-TJIMHUCTHIM 4.5
I'pasuii ¢ 3anonnumenem:

TIECYaHbIM 5,0
MBIJIEBATO-TJIMHUCTHIM 4,0

Tabnuya 2. Pacuemnvle conpomusnenusi Ry necuanwvix epynmos

Ro (kr/cm2)
Ileckn

IIJIOTHBIC TIECKU CpeaHel MIIOTHOCTH
Kpynneie 4,5 3,5
Cpennent kpynHoctu | 3,5 2,5
Menkue 3 2
ManoBnaxxHbie

2,5 1,5
BII&JKHBIC
ITe1meBaThIC: 2,5 2
MaJIOBJIQXKHBIS

2,0 1,5
BIIAKHBIC

Tabauya 3. Pacuemuvie conpomuenenusi Ry Henpocadounvix enuHUCmslx 2pyHmos

IIs1EeBaTO-
TJINHUCTBIE
TPYHTHI

€

Koad.mopucroctn

Ry (kr/cm?)

Cyxo#l IpYHT | BnaskHblit
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TPYHT
Cyniecu 0,3 4 3,5
0,5 3 2,5
0,7 2,5 2
CyrnuHku 0,3 4 3,5
0,5 3 2,5
0,7 2,5 1,8
1 2 1
['munbI 0,3 9 6
0,5 6 4
0,6...0,8 5... 3..2
1,1 2,5 |

PacduetHoe CONpOTHBIEHWE TJIMHUCTBIX TPYHTOB M €ro  BIIAXKHOCTH
CYLECTBEHHO 3aBUCAT OT IMOPHUCTOCTU TIpPYHTA € (OTHOIIEHHE OO0BEMa IMOpP K
o0beMy TBepAbIX vacTul). JlJisi HOBMYKAa B CTPOUTEIBCTBE 3TOT IOKA3aTENb
OLICHUTH B PEABHBIX YCIOBHUAX JOCTATOYHO CIIOXKHO, T.K. U3BJICUCHHBIM T'PYHT B
CBOOOJTHOM COCTOSIHMU YK€ HE 00JIaJaeT TEMU MOKa3aTelsiMU, KaKue OH MMEJ Ha
riyOrHe, HAXOASICh MOl AaBICHUEM.

JIto60i1 TpyHT mpU YBJIAKHEHUM TPOCENaeT M YIUIOTHsAETca. B mporiecce
CBOETO CYIIECTBOBAHUS IYYMHHCTBI TPYHT, PAaCHOJIOKEHHBIH HIXKE TIITyOUHBI
MpOMEP3aHUsl, YIJIOTHSETCS J0 COCTOsiHUA '"nanpiie Hekyna'. Huuto He MmeHsier
9TO COCTOSIHUE B TEUEHHE MHOTMX U MHOTHX JIECATKOB U COTEH JIeT. B TO ke Bpems
IPYHT, HaxOJSIIMICA BbIIIE TIYyOMHBI MPOMEP3aHUsi, MOCTOSHHO HACHIIAETCS
BJAroil M mpH CE30HHOM NPOMOpaXMBaHUM yBeJIWYMBaeTcsi B oObeMe. Brara,
HaXOJIAIIAsACA B Mopax, yBenuduBaeT o0bem 3tux mop Ha 10%. Takum oGpazom,
I'PYHT, HAXOJSAIIMKCS BBIIIE TPAHULIBI TPOMEP3AHUS, €KETOJTHO "BCTPSIXUBAETCA',
CTAaHOBSICb TOPUCTBIM. [ JIMHUCTBIM TPYHT, HAXOIAUIMICS HUXKE TITyOUHBI
npoMep3anusi, o0JagaeT MUHUMaIbHOU (€= 0,3) MOPUCTOCTHIO U MAaKCUMAaJIbHOU
IIPOYHOCTHIO.

[IpocagouHble TJIMHUCTBIE TPYHTBI B CYXOM  COCTOSSHUM  HMMEIOT
MOBBIIICHHYIO TIOPUCTOCTh U BMECTE€ C TE€M O0JaJar0T BBICOKOM MEXaHWYECKOM
IPOYHOCTHIO, 00YCIIOBJIEHHOM CUIIbHBIMU CTPYKTYPHBIMH CBSI3IMU (Ta0J1. 4).
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Tabnuya 4. Pacuemmnvie conpomuénenus Ry npocaooynvlx 2IUHUCMBIX 2PYHMO8
NPUPOOHO20 CONHCEHUS

Ry (kr/cm?)

[LnoTHOCTH
[Ipocanounsie

ITpyHTa B CyXOM .
TPYHTHI coctossaud (Kr/n) | Cyxoi rpyHT BrakHeri

yXou 1py IPYHT

Cynecu 1,35 3,0 1,5

1,55 3,5 1,8
CyriauHku 1,35 3.5 1,8

1,55 4,0 2,0

Tabnuya 5. Pacuemnvle conpomuenenusi Ry nacvinnvlx epynmos

K, (xr/cm?)
HacelnHble rpyHTBI .
. MTOBBIIIIEHHOM
c1a00H BIAXKHOCTH
BJIQ)KHOCTH

Hacwimmu, Bo3BeAeHHBIC
IJIAHOMEPHO H  C

vep 2,5..1,8 2,0...1,5
ITOCJIOMHBIM
YIUIOTHEHUEM
OTBaJIbBl TPYHTOB H
OTXO0JI0B
IIPOU3BO/ICTBA:
-C YILUIOTHEHHEM 2,5...1,8 2,0...1,5
-0€e3 yIJIOTHeHHSI 1,8...1,2 1,5...1,0
CBaJika TpyHTOB WU
OTXO0JI0B
IIPOU3BO/JICTBA:
-C YILUIOTHEHHEM 1,5...1,2 1,2...1,0
-0€e3 yIJIOTHeHHSI 1,2...1,0 1,0...0,8
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[Tocne MexaHWYECKOro YIJIOTHEHHUS MPOCAJOYHBIX TPYHTOB MHPHUPOIHOTO
cloxeHusl (TpaMOOBaHKE) MPOUCXOAUT PAa3PyILICHUE KECTKOrO KapkKaca U MoTeps
MPOYHOCTH:

IPOYHOCTE CyX0Ml cymecH - 2,0...2,5 kr/cm?;
IPOYHOCTB CyXOTo CYIJIMHKA - 2,5 ...3,0 kr/cm?.

bosplreMy 3HaY€HHIO PACYETHOTO CONPOTUBIICHHSI HACBIIHBIX TPYHTOB
COOTBETCTBYIOT KPYIHBIE, CPETHUE U MEJIKUE MTECKHU, NUIAKHU. ..

MeHbl1eMy 3HAYEHUIO - NECKU IbLIEBATHIC, CYNECH, CYIVIMHKH, IJIUHBI U
30J1Bl.

IIpumep pacuema ¢hynoamenma no necyujeii CHocOOHOCMU ePYHMA

Kunoul kamenHwvlti Oom 7x8 M 6 08a smadica umeem OOHY GHYMPEHHIOI HECYUL)I0
cmeny. Bec ooma ¢ yuemom cHe208020 NOKpo8a u nojesHol Hazpysku - okono 180
m. @ynoamenm - 3aenyOneHHviti. I pynm - CY2IUHOK Y6IadCHEeHHbll (Hecywjas
cnocobrnocmu 3,5 ke/cm?)

[Tnomanes noxomBel pyHIaMEHTa onpeaensieTcs no Gopmyle:
S > va F/yc Ro, 20e
Yn=1,2
F= 180000 2
v.=1,0
Ry = 3,5 xe/em?
$>1,2-180000/1,0 3,5 = 61800 cm* = 6,18 M*

[Tpu oOmeit anvue pyHmameHnTta - okosio 35 M MIMpUHA TOJOIIBH (PyHIaMEHTa
JOJDKHA OBITH HE MeHee 6,18 /35 =0,18 m.

Biusinue ceiiCMMYHOCTH HA HECYIIYIO CIIOCOOHOCTH IPYHTA

3agaBasch TOM WIM MHOM BETMYMHON PACYETHOTO CONPOTHUBJIEHUS TPYHTA, CIECIYET
YYUTBIBaTh, YTO NPU OJHOBPEMEHHOM BO3JACHCTBUM CTATUYECKOW HATPY3KU U
BUOpalMii MPOYHOCTh TPyHTA CHUXKAeTcA. I'pyHT, Kak TOBOPAT CIELHATHUCTHI,
npuoOpeTaeT CBOMCTBA MCEBAOKHUIKOTO COCTOSHUSI.

NunuBuyaibHble 3aCTPOUIIMKY, PEIIMBIINE BO3BOJUTH CEHCMOCTOMKUUN (yHa-
MEHT CBOMMH CHJIaMH, JOJKHBI YUUTHIBATh YMEHBIIEHUE HECYIIEH CIOCOOHOCTH
IpyHTa NpU ceicMuYecKuX BUOpanuax. OpHUEHTHUPOBOYHO TAOIMUYHYIO BETUUHHY
pacueTHOro CONPOTHUBIICHUS TpyHTa HEOOXOAMMO yMeHbIIUTh B 1,5 pasza, T.e
YBEJIWYUTH IUIOMIA b MOJOIIBEI PyHIaMeHTa Toxke B 1,5 pasa.
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IIpakTuyeckas padbora Ne 6

Tema: KoncrpykruBHoe pemienue GyHaaMeHTOB
Heab padoThl: HAYYUTH CTYJICHTOB PACCUUTHIBATH (DYH/IAMEHTHI.
Xoxa padoTbl

PacuyeTHO€ cCONpOTHB/IEHHE TPYHTA HA PA3HOM IIyOMHe

BennuuHbl pacuyeTHOro conpoTuBIIeHUs TPYHTOB (Ry), mpuBeaeHHbIE B TaOIMIIAX
4..8 nanel U1 TIyOMHBI 3a70KeHus pyHaamenTa 1,5..2 m.

Ecmm rnyOuna 3anoxkeHus ¢dyHAaMeHTa MeEHbIle 4YeM 1,5 M. TO pacdyeTHoe
conpoTturieHue rpynrta (Rh) onpenensercs mo hopmyie:

Rh = 0,005R0(100 +h/3), roe
h - rnyOuHa 3anoxeHus: GyHIaMEeHTa B CM.
Ilpumep 1.

Tnunucmoii 2pynm na 2nybune 0,5 m npu Ro=4 ka/cm’ 6ydem umems pacuemmoe
conpomuenenue 2pynma Rh = 2,33 xe/cm?.

Eciu rnyOuna 3anoskeHus QyHnameHta Oojbiie yeM 2 M. TO pacyeTHOE
conpotupieHue rpynta (Rh) onpenensiercs no dhopmyie:

Rh = Ry + kg(h - 200), rae
h - rmyOuna 3anoxeHus pyHaamMeHTa B CM,

g - BeC cT0JI0a IpyHTAa, PACIIOJIOAKEHHOTO BhIILIE MIYyOMHBI 3JI0KEHUS (yHAaMEHTa
(xr/cm?);

K - K03 unmeHT rpyHTa (s necka - 0,25; nus cynecu u cyriuHka - 0,20; nis
ruHeI - 0,15).

Ipumep 2.

Tnunucmoiii 2pynm na 2nybune 3 m npu Ry=4 xe/cm? 6ydem umems pacuemmoe
conpomuénenue Rh = 10,3 xe/cm’. Yoenvuwiii 6ec enunvt - 1,4 ke/cm?, a 6ec cmonba
enunwt bicomoti 300 cm - 0,42 ka/cm?.

MakcuMaJibHbl€ BeJIMYUUHbBI PACYE€THOI0 CONMPOTHBJICHUA (l)yHTOB

s Toro 4ToOBI TIyOXe MOHATH pabOTy OCHOBAaHWH, MOJIE3HO ObUIO Obl y3HATh
MaKCHMaJbHble BEJIMYUHBI PACYETHOTO COMPOTUBIEHUS TPYHTOB, KOTOpHIE
BCTPEUAIOTCS B peaJbHOM >KM3HU. Takue SKCTpeMallbHble MapaMeTpbl TpyHTa
MOTYT BO3HHMKHYTH TOJIbKO MPU MAaKCHUMaJIbHOM €r0 YIUIOTHEHHH, HallpUMep, MO
HIDKHUM KOHIIOM 3a0MBHBIX CBaid.
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3HA4YEHHsI PACUETHOI'O CONPOTHUBIICHHS CUIBHO YIUIOTHEHHBIX IPYHTOB Ry (mecku
IPABEIUCTHIE, KPYNHbBIE, CPEAHUE, MEIKHE W MbUIEBATHIC, NbUICBATO-TJIMHUCTHIC
IPYHTBI) 3aBUCST OT MIYOUHBI MOTPY>KEHUSI HUKHETO KOHIa cBai [3]:

Ha r1yOuHe 3 M yBenudenue - B 10 pas;
Ha rryouHe 20 M yBenudeHue - B 15 pas;
Ha r1youHe 35 M yBenudeHue - B 20 pas.

Takoe BHYIIMTENBHOE YBEIMUEHUE HECYIIEH CIIOCOOHOCTM TPYHTa CBS3aHO C
VIULIOTHEHHE TPYHTAa HE TOJIBKO HEMOCPEICTBEHHO TIOJ CBael, HO W BOKPYT
Heé (puc. 4, n).

IIpakTnyeckasi padora Ne 7
Tema: CxeMa NOKPHITHS MPOMBIILIEHHOTO 31aAHUS
Hear padoTbl: HAyuyuTh CTYJACHTOB BBIYEPUMBATH CXEMbl  MOKPBITHUS
MPOMBIILICHHBIX 3/TaHUM
Xoxa padoThl

B mOpoMBIIIIIGHHOM CTPOWTENBCTBE dYalle BCEro B KAdeCTBE HECYIIHMX
KOHCTPYKITUH TTOKPBITHS HCTOJB3YIOT CTAJBHBIC, KEIe300€TOHHBIC (BepMBbl WU
0anmky, a B KaUueCTBE HECYIEro HacThiIa COOPHBIE YKEIe300€TOHHBIE TUTUTHI WIIH
CTaJIbHBbIC OIMHKOBAHHBIC MpOQMINpOBaHHbIE JUCTH. Hawmbonee wyacto B
KaueCcTBE HECYIIUX OHJIEMEHTOB TOKPBHITUNA TMPUMEHSIIOT MPEABAPUTEIHHO
HaIpsHKECHHBIC KeIe300€TOHHBIE PEOPUCTHIE TUIUTHI (CM. CXEMY HUXKE) pa3MepoM
1500x6000 u 3000x6000 mm, pexe 1500x12000 u 3000x12000 mm. ILnutsr
YKJIaJbIBAIOT Ha (PepMbl UM OaJKU TOKPBITHS U CKPEIUISIOT C HUMH IyTEM
CBapKHU CTaJbHBIX 3aKJIAJIHBIX JIeTajeil B tumTax u ¢pepmax (6ankax). [LIBer Mexay
IJIMTAMHU 3aI0JIHSIOT LIEMEHTHBIM PacTBOPOM Mapku He Hibke M 200.

25



I I N N
LI A R I I
ST | :ul l Il T Tl | |

l Il W i |

2960

\j |J.-::::_'_.l ——JIIJ—;_—_[__:‘_':"@-_——‘_U.Q———AI
s 5970 | =
o 3-3 | 4-4 S 1
———r 5
¥ 2960 N

7Kene300eToOHHBbIE IUNIUTHI MOKPBITHIA

B yTremieHHbIX MOKPHITUAX MO MIMNTAM MOKPBITUS YCTPAUBAIOT BHIPABHUBAOIIUN
CJION (CTSKKY) M3 IIEMEHTHOTO PacTBOpA, 3aT€M MapOU3OJISAINI0, 3AITUIIAOIIYIO
YTEIUTUTENDb OT YBJIAXKHEHUS BOJASHBIMU NapaMu, a TAKK€ KOHJICHCAIlUU 10 BEPXY
KeIe300€TOHHBIX TUIUT MOKPBITUS. [Tapon30IIsIIuio ycTpauBarOT MyTeM HaKJICHKH
cios pyoeponia WM TIepraMuHa WU MPOMa3Kd MOBEPXHOCTH TUIUT OUTYMHOM
mactukor. [lo mapowmzonsiuMu  yKIagpIBarOT yTEIUIMTENb. B kadecTse
TETUIOU30JIAIIMOHHOTO MaTepualia MPUMEHSIOT KepaM3UT, IEHOOETOH, [IEMEHTHBIN
budposuT, KEepamM3UTOOCTOHHBIE U MHUHEpaJoBaTHbIe IUIMTHL. [lo Bepxy
YTEIUTUTENSl  yCTPAWBalOT BBIPABHUBAIOIIUM  CJIOW W3 I[IEMEHTHOTO  WJIU
acanbTOBOrO pactBopa TojuHoM 15 ... 30 MM u HakieuBarOT koBep. MHorma
(Ipy  HETOCTATOYHOM KECTKOCTH  YTCIUIUTENS]) CTSKKY — BBIOJHSIOT U3
LEMEHTHOTO pacTBopa C apMUPOBaHUEM CTaJbHOMN CETKOM.

B kauectBe wMmarepwana i yCTPOMCTBA KPOBJIM MCIOJB3YIOT pyOepowu,
TUJIPOU30JL, TOJIb, pexe acOeCTOIIEMEHTHBIE JIACTBL.

butymHBIC PYJIOHHBIE MaTepUabl, T.e. MaTepuajbl, NOJyYeHHBIC Ha OCHOBE
outyma (pyOepoua, TUAPOU30J) KPEmsIT K OCHOBAHHWIO OWTYMHOW MAaCTHUKOM,

nerteBbie (TOJIb) - AerteBod. KommdecTBO CI0€B B KPOBISIX OOBIYHO 3-4.
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KapHu3Hble CBecbl OTKJIEMBAIOT JOINOJHUTENIBHBIMUA  CIIOSIMA  PYJIOHHOT'O
MaTepuaga ¥ OO0JENbIBAIOT OLMHKOBAHHOM KpOBENBHOW cTajbio. Mecrta
IPUMBIKaHUs KOBpa K Iapareram (CM. cXeMy HIKe), OopTam (oHapel, a Takke K
TEMIEPATYPHBIM IlIBaM OKJIEMBAIOT Ha BBICOTY He MeHee 250 MM OTAEIbHBIMU
NOJIOTHUIAMHU JJIMHOM He Oojee 2 M C CONPSOKEHHMEM MX CO CJIOSMHU
IPUMBIKAOIEr0 KOBPa BHAXJIECTKY.

( remstroyinfo.ru )

JleTanb cONpsKEHUs YTENJICHHOI0 OKPbITUSA

1 - 3amuTHBIA CJIOW; 2 - BOJOHU3OJISIIIMOHHBIA KOBEp; 3 - CTsKKa, 4 -
TETJION30JISAIINS, 5 - MapOU30JISIINS; 6 - IJIMTa  TOKPBITHS.

BepxHue KOHIIbI KOBpa B MECTE MPUMBIKAHUS K BEPTUKAJIBHON CTEHKE 3aKPhIBAIOT
(bapTyKoM U3 OIIMHKOBAHHOM CTaJiv, a Iieau Haja (apTyKoOM B CTEHE 3aJ€JIbIBAIOT
LEMEHTHBIM pacTBOpoM. [1o BepXxHEMyY €100 KpPOBEJb, KaK IPABUIIO, YCTPAUBAIOT
3aIMTHBIA CIIOM W3 MEJKOro TpaBHsi, BTOIUIEHHOTO B OUTYMHYIO MAaCTHUKY.

[ToxpeiTHs IO CTambHBIM MPOGUIMPOBAHHBIM HACTHJIaM. B HacTosimee Bpems B
MOKPBITUSX MPOMBILUICHHBIX 3JaHUA BCE MIUPE MPUMEHSIOT CTaJbHOU
OIIMHKOBAHHBIN TMPOQPWIMPOBAHHBIN HACTWJ. TakoW HACTUJI YKJIQJABIBAIOT IO
CTaJIbHBIM MPOTOHAM U3 MPOKATHOTO MPOQUIIsi, KOTOPBIE OMUPAIOTCS HAa CTAbHbBIE
dbepmbl okpeITUs. [1o HACTHITY YKIIAABIBAIOT YTEIUTUTENb U YyCTPAUBAIOT KPOBIIIO.
[TokpeiTHsI CO CTaJdbHBIM OIMHKOBAaHHBIM TMPOGUIMPOBAHHBIM HACTUIIOM TI0
CPaBHEHUIO C TOKPBITUSMH C HACTHJIOM M3 COOPHBIX KEJIe300€TOHHBIX TILUIUT
HauOoJiee COBEPIUIEHHBI U WHAYCTPUAJIbHBI, MMEIOT 3HAYUTEIbHO MEHBIIYIO
Mmaccy, MEHEE TPYAOEMKH 151 ooJsee SKOHOMUYHBI.

KOHCTpYKHI/II/I IMOKPBLITUA U3 aC6eCTOHCMCHTHBIX JINCTOB. KpOBJ'II/I nus3
aC6CCTOHCMCHTHBIX MaTCpUaJIOB IIPUMCHAIOT B CKATHBIX KaK HCYTCIIJICHHBIX, TaK
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U YTCIUICHHBIX TOKPBITUAX MPOMBIIUICHHBIX 30aHWW W COOpYyXeHuu. B
HEYTEIUICHHBIX MOKPBITUSAX (CM. CXeMy HHXKE) OOBIYHO HCIIOJIb3YIOT BOJIHUCTHIC
JUCTHI ycriieHHoro mpoduias pazmepoM 2800x1200x8 mMm. MX ykiIaasIBarOT MO
CTJIbHBIM WJIM JKEJIE300€TOHHBIM IPOTrOHaM, MO JBYXMPOJETHOW CXeMme, T.€.
KOKIbIA JIMCT OMNMPAETCAd Ha TpU HOporoHa. JIMCTBI pacronararoT psgaMu
napajjieIbHO KOHBbKY U COEIUHSIOT MEXIy coO0M BHaxJecTKy. B KOHbKOBOW U
KApHU3HOW YaCTSAX MOKPBITUS TPUMEHSIOT JUCTHI CIIEHUATBLHOTO TPOdUIIS.

(remstroyinfo.ru)

IIpakTnueckas padora Ne 8

Tema: KoHCTPYKIIMH He YTENJICHHOTO MOKPBHITHS M3 acC0eCTOLEeMEHTHBIX
BOJIHMCTBIX JIMCTOB

Heap padoTbl: HAyYUTh CTYJCHTOB BBIYEPUMBATH CXEMbl  MOKPBITHUS
MPOMBIILICHHBIX 3/TaHUI
Xoxa padoTbi

1 - acOecTOllEMEHTHBIN JIUCT, 2 - MPOrOH; 3 - KJISAMMEpHI; 4 - BEPXHHH IOSC
bepmbI Oanku

AcOecToreMeHTHBIC JINCTHI YKIIABIBAIOT C YKIIOHOM HE MeHee 25 % K mpOoroHaM.
WX 3aKkpersioT MpY>KMHHBIMH KISMMEpaMH W aHKEPHBIMH KperuleHusMH. B
MOKPBITUSX U3 aCOECTOLIEMEHTHBIX JTUCTOB YCHIIEHHOTO Tpoduist uepe3 6 ... 12 m
yCTpauBalOT KOMIICHCAIIMOHHBIE IIBBI. WX BBIMONHAIOT BHAXJIECTKY TaKHM
oOpa3oMm, 4TOOBI JIUCTHI MOTJIM cMeliaTbes cBoOoaHO Ha 35 .. .40 mm. [ns
3alMUTBl  OT  3aTEKaHWsT  BOABI  IIOB  TOKPBIBAIOT  CHCIHMAIbHBIMU
acOeCTOIIEMEHTHBIMH JIOTKaMH, KOTOPBIE KPETSIT METAIUTMUECKUMHU ckoOamu. Jlis
PEMOHTA KPBIIII YCTPAauBaIOT pabodre XOIbl, IO CKaTy M KOHBKY. [Ipu ycTpoiicTBe
YTEIJIEHHBIX MOKPBITHI MPUMEHSIOT acOECTOLIEMEHTHBIE TMOJbIE yTEIJICHHbIE U
JOTKOBbIE TIUTHI, acOectoueMmeHnTHbie KoHCTpykuuu (ITAK 1500x6000 wu
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15003000 Mm) ¢ BO3AyIIHOW MPOCIONKOM (CM. CXEMY HUXKE):

(remstroyinfo.ru)

KoHcTpykuuu conpsizkeHusl NOKPbITHS M3 acOecToueMeHTHBIX IIUT ITAK

a - (parMeHT CONpPSDKEHHs KpOBJIM CO CTEHOW; O - TO JKe, KOHbKA.

[Tonpie TMIATBI COCTOSAT U3 JBYX (DACOHHBIX aCOECTOIEMEHTHBIX JIMCTOB,
COEMHEHHBIX MEXy COO0N aIFOMUHUEBBIMU 3aKJICTIKAMU, U CJIOS MUHEPaJIbHOTO
BOMJIOKA MEXIYy HUMH, HAKJICEHHOTO Ha HUXHUU JucT OutymoM. KoHIIbI maketa
3aKPBIBAIOT IUIOCKUMU 3arjiyliKaMd W3 JIMCTOBOro acOectorieMeHTa. CMEXHbIE
IJIATHl COTPSITAIOT MO JJIMHHOW CTOPOHE BHAXJIECTKY, MO KOPOTKOM - BIIPUTHIK

Haj omnopamu. C mporoHamu, (epMamMu M MEXKAY COOOM IUIUTHI CKPEIUISIOT
CIIeMAIBHBIMU KIIIMMEPaMHU.

(remstroyinfo.ru )
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IIpakTuyeckas padbora Ne 9
Tema: KoHCTPYKTHBHOE pellleHHe OKOHHBIX POEMOB
Heab padoThl: HAaydyuTh CTYJCHTOB BBIMOJHATH KOHCTPYKTHBHOE pEIICHHE
OKOHHBIX ITPOEMOB JIFOOBIX (hOpM Ha YepTeKax

Xoa paéoThi:

B 3aBucuMoctn oT 0Omed IUTOMIAAKKA OKOH IOJAOMPAOT HMX pa3Mep H
KOJIM4eCTBO. Pa3mMep mpocTeHka OT OKHA JI0 MEPErOPOJIKH UM CTEHBI HE JTOJKEH
npeBbimaTh 1,5M. Beicota okoH (BMecTe ¢ KOpOOKOM) ISl KMITBIX MOMEIICHUN

npunumaercs 138.5 wimm 188.5cm; mmpuna — mo 'OCT 11214 — 65 (tabxa.1).
Pa3smepst okon o 'OCT 11214-65

Tabmuma 1
OKHO PaIMep OI3HO . 8’ A
n h | Vs
1320
-~ 3 \{ » "/ r"r
-",‘ - oA
» ' ] ’.' ~ »r
4 "4
- o7y s I - /'
gy fix e 4
| z E -
P o 3 " -
l ez’ flr( A A | 254 ! ‘»
(a1 / :.-.‘:. by 3. '. M
* - - YA LD
5 T 1 [ | ™ | sa
| HEEN  |ravo) f3da] B 2l s or s | 2543
e L VT B diip |42
! R = | 77N ot e} a1
. ) | - ‘ .' 3! ot
il roes ) e | STNT o0 224
1 ')
dnegl!  |5% R |
KoHCcTpyKkiuss BUTpaka COCTOMT M3 HECYLIETO Kapkaca W MEPEIIETOB C

KPYITHOMEPHBIM CTeKJIOM (110 3,5x4,5 M) TonumuHoil 8 MM. BUTpUHBI U BUTpaxu
MPOEKTUPYIOT MPOXOJHBIMHA C PACCTOSHUEM MKy cTekiamu oT 450 MM n0 1,2
M U HEMPOXOJHBIMHU, Pa3MEIIAEMbIMA B TOJIIE HAPYKHBIX CTEH C PACCTOSHUEM
MEXAY HApYKHbIM M BHYTPEHHUM OCTekJieHHueM 10 350 mm. g pasmMenieHus
Hapy)>XHOTO  psA/la OCTEKJIEHUS TNPOXOJHBIX BUTPUH MPEayCMaTPUBAIOT

KOHCOJIbHBIC TOPU30HTAJBbHBIC BBIHOCHI H3 IINIOCKOCTH IOKOJA H HaPY)KHOﬁ
CTCHBI.

30



Pparyza

h‘apaﬁnaJ it

Bepxuas 06073%0 __ Popmoyna

borobas aﬁﬁmn\‘ .

Topbunex ||

Huxenas oblsana ]

Pucynok 1. Snemenmol okou: a- oowuil 6u0 0KOHHO20 b0Ka, 6- hacad 08yx-, u
Mpexcmeopuamo20 OKHA, 6 — paspe3 OKOHHOU KOPOOKU C  OBOUHBIM
ocmexneneHuem, - nepeniem,; 2 — okoHHAsl KOpoOKa, 3 — cmekio.

IIpakTnueckas padora Ne 10
Tema: KoncTpykTHBHOE pellieHUe IBEPHBIX MPOEMOB
Leab padoThl: HAayuyuTh CTYACHTOB BBIMOJHATH KOHCTPYKTHBHOE pEIlICHUE
JIBEPHBIX TPOEMOB JIFOOBIX (HOPM Ha uepTekKax
Xox padoThi:

[Bepu

JIBepHbIEe OJIOKH KWJIBIX W OOIIECTBEHHBIX 3JIaHUM OJHO- U JABYIOJIHHBIC,
COCTOAIME W3 TMOJOTEH, HABEIIEHHBIX Ha METIM B JIBEPHBIX KOPOOKaXx,
M3TOTOBIIIOT Ha 3aBoje. [lo HazHaueHWIO ABEpPU NMOAPABAEISIOT HA HAPYKHBIE
BXOJIHbIE M BHYTpPEHHHE. BXOIHBIE ABEpU TPOEKTUPYIOT IS KWJIBIX 3JaHUN
MPEUMYIIECTBEHHO JIEPEBSIHHBIMU, OCTEKJIEHHBIMU, OJHO- U JBYIOJILHBIMU (pHUC.
2). Tumbl JOBEpHBIX TOJIOTEH PACHpPOCTPAHEHBI IIUTOBBIE, OOBS30YHBIC U
peLIeTYaTON KOHCTPYKLIHH.

Tabmumal Tabnwura 2

JIBepu IepeBSHHBIX IS KUJIBIX U Y CJIOBHBIE 0003HAYCHUS IBEPHBIX
oOmectBeHHbIX 3aanuil mo [OCT 6629-64
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Harasrolitiien K R

i
NG A RIS R ) Ot |

f ¢ W 4 Reno sy ) S N1 -
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N CInEomea e 2 s |
f'y/;y'-c_ﬂ-:.-.ll;,)q .TL F ,.,;"' 'f'“‘-
| (LA g~ 1}
1
Er—, ¥ |

JlBepu TpUMEHSAIOT IMUTOBBIE M (uneHdatsie. [lluToBBIE ABEepH MIMPOKO
pacnpocTpaHEeHbl B MAacCOBOM CTPOHUTENIBCTBE, BBINOJHSIIOTCS W3, OpYCKOB
CKJIa/AbIBAlOTCA (DaHEepHBIM IIMOHOM WM IUIACTUKOM. @uileHYaTble ABEpU
BKJIIOUAIOT OOBSI3KY, CPEJHUKU U (UICHKH (OAHO- M ABYXCIOIHBIE). J[BepHBIE
MIOJIOTHA YCTaHABJIMBAIOTCS B KOPOOKU JBEpeil B YETBEPTH JBEPHBIX MPOEMOB
OrpakIarOIIMX CTEH.

Pacnonoxxenne naBepeil B 34aHMM, pa3Mepbl HX M XapakTep YKpbIBaHUSA
ONPENENAIOTCA YCIOBUSMH 3BaKyalluu JIOACH U3 31aHUN.

a) o) B) r) a)

LN §
W =

Pucynox 2. [lonomna oepessannvix 0epeli: a- wjumogoe 2uyxoe; 0- oCmekieHHoe,
6- unenuamoe; 2 — Qhunenuamoe nNOBbIUEHHOU 36YKOUZONAYUU, O- NIOMHUYHbBLE
06epu Ha NIaHKax u wnoukax, 1 —enyxue; 2 — ocmexnenHvle, 3 — ¢
Ka4arnouwumucs NOJOMHAMU.
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BriBOIBI:

IIpakTnueckas padora Ne 11
Tema: KoncTpynpoBanue nepeKpbITHil B IPAKIAHCKUX 3aHUAX
eab padoThl: HAYYUTH CTYACHTOB PACCUUTHIBATH IJTUTHI HEPEKPHITHI
Xoxa padoTbl

IHox0op apmaTypsl Npy pABHOMEPHOI HAIpy3Ke
1. B mmTax, onepThIX 1Mo KOHTYpy (puc.l), ¢ oTHOIIEHnEM
npoJieToB A = [,/ [ < 3 mpu paBHOMEPHO pacIpeieICHHON MO IIONaAu Harpy3Ke
q HeoOxouMas IIomaas padboueit apmatypsl onpenensercs no (1), (2):
GV FE,

! 24(A+m) Ry gy (1)
_ [3’% _1)‘mq' ¥a .313.K5F .

B 24(A+m) Ry by (2)

" -1
B C
\'““_'/ 5 B.C
hl ‘\®/ | 3
Y F
2| ol @ ‘:2.
L
AE _ E
- Q
45 \ X
----- M—‘: AJ‘l —
AI. I | A m,_fﬁ!‘

Puc. 1. PacyeTHasi cxemMa IUIUThI, CBOOOJAHO ONEPTOi 110 KOHTYPY;
—— - JINHUHU u3J10Ma; 1-4 - TUCKU; —"— OCH OMOp;
fun- mporud Touyexk E u F B npeae1bHOM COCTOSAHMH
IZie: ¢ - OJHas pacyeTHas Harpy3ka Ha €IMHMILY IUIOMA VU TUIUTHI;
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As1 1 Ag>- cyMMapHbI€ TUIOIIAM apMaTyphbl, niepecekaroiiein ceyenus 1-1 u 2-2
COOTBETCTBEHHO B KOPOTKOM U JNIMHHOM HaIlpaBJICHUSIX;

Rs1 1 R> - pacyeTHbIE COPOTUBIICHUS apMaTypbl COOTBETCTBEHHO A 1 U A 52 ;

h o1 ¥ h o - pabourie BRICOTHI apMaTypbl A1 U A7 ;

A=1,/1, - OTHOIIIEHUE IJTUHHOTO [/, ¥ KOPOTKOTO / | paCUETHBIX MPOJICTOR;

m - ko3 puIMeHT, onpeaensieMbli 1Mo rpagukam Ha puc. 2;

K- KOOPOUIMEHT, YyYUTHIBAIOUIMI BIMSHUE HPOCTPAHCTBEHHOW pabOThl U
KOHIICHTpAIIUU apMaTyphl B IIEHTPE TUIAT, OTIPEIEIAEMBbIN 10 TpadrkaM Ha puc. 3;
2. B muwmrax, omepTeix mo Tpem ctopoHaMm ( puc. 4), npu paBHOMEPHO
pacmpeneeHHON Harpy3ke ( HeoOXxoawmas IUIONaab pabodeld apMarypsl
onpenensercs no (3) - (6):

EA-VAg v, 5K
_;";151 = :
224 +m) R,k 3)

_(6A-Timg y 1 K,
242+ m) Ry By, ’(4)

me 2
1,0
g
0.8 _I_m'ﬁ Q'.;J
0.6 N 3
PN SN
0 \ ~N
NS
—_ 2 \\ l s
02 P e =
"'N\"_\ .
\\“."\u—_
0 )\=.%.
1 2 3 !
(0,5) (D (1,5)

Puc. 2. 3aBucumocT# m oT A B ILIUTAX, CBOOOTHO ONEPTHIX:
1 - M0 KOHTYPY; 2 - 10 TPEM CTOPOHAM: TeOpeTHYEeCKHe NPHU padore B yNpyrou
craium (miMmz- MaKCHUMAJbHble eIMHUYHbIE MOMEHTbI);--- HHKHHUE
JAOIYCTHMBbIE MpeeJbl M sl MoAO0Opa apMaTypbl; A B CKOOKax - JJsl IUINT,
ONEPTHIX MO0 TpPeM CTopoHaM; NpPUA< 05— m=4, a XI9 HHKHUX
npenesioB m = A/2
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0,7
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0’8 —
07 A
1 2 3

Puc. 3. 3aBucumoctu ko3ppuunenrta Ksp 0T 4 1 B ILTUTAX, ONEPTHIX MO

KOHTYPY,;

a - IPU PABHOMEPHOM apPMHMPOBAHUM; O - ¢ KOHLIEHTPAUeil apMaTypbl A 5 'y
LHEeHTPa ¢ KOOPPUUHEHTOM ¢c =asii/as12=25A=12/115y=11/h

2—2

B,CF

AJ
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Puc. 4. PacueTHble cxeMbl IUIUT, ONEPTHIX 10 TpeMm cTtopoHam (BC -
CBOOOJHBIN Kpaii):
a-npui=0,5;0-npui<0,5; ocragbHbie 0003HAYEHHUS - 110 pHUC. 1
mpu A <0,5
B-2q)¥q ¥, K,
8 12(14m) Ry by (5)
G-2)Amg y, 5K,

E

8 1201+ ) Ry g (6)
rae As1 1 Ag2 - CyMMapHBbI€ IJIOMAAU apMaTypbl, HAIIPABICHHONW COOTBETCTBEHHO
napajuiebHO U MEPIEHANKYIISIPHO K CBOOOTHOMY Kparlo;
A=1y/1)- OTHOWIEHWE PACUCTHHIX TPOJETOB: MEPHEHAUKYISIPHOTO /7 1
napajuiesIbHOTO / | K CBOOOTHOMY Kparo;
K- ko3@duuueHt, yduThiBaroUMil 3(QQPEKT KOHUEHTpaluu apMatypbl 4y
CBOOOJHOTO Kpasi, B 3aBUCUMOCTH OT KO3 (UIUEHTAa KOHLEHTPALUH (.
Koaddunuent ¢, npu BapraHnTax apMUpOBaHUS 110 puc. 21 , B WM T onpeaensercs
COOTBETCTBEHHO:

Oc— l+2Aedsl/ unsl;

Q. :Aexsl/Aimsl, (7)
rac
Aed sl = CCUCHHUC apMaTyphl, paCHOJIO)KeHHOI?'I HCTIOCPCACTBCHHO Y CBO6OI[HOFO
Kpasd,

A" g - cedeHne apMaTyphbl, pacipeieICHHOW paBHOMEPHO IO BCEHl TUIUTE;
A% g - cyMMapHOE CEUeHHE apMaTyphbl Ha TIOJIOBUHE TITUTHI, OJIMKHEN K HApyKHOM
CTEHE;
A ™ - TO 3Ke, HA OCTATHLHOMN MOJOBHHE.
B kauectBe rpaHuYHbBIX 3HaYeHUH K B QYHKUIUU OT . IPUHUMAIOTCS:
| pu Q¢ = 2;

Ket 1,1+0,1(A-0,5) i =1; (8)

) ) ) P @ 5
MIPOMEXYTOUHBbIE 3HaueHUs K. B wuHTepBasle | <@, < 2 onpeaenstorcs Mo
JIMHENHOW UHTEPIOJISALINH.
OctanbHbie 0003HaueHus B ( 3) - ( 6) Te xxe, ytou B ( 1), ( 2).
[lpu 4> 1,5 mnonbop apmatypsl mnojockl y kpas BC (cm. puc. 4, a)
mupuHO 6 =/, - 1,5 /| npousBoauTCS Kak OajJo4yHONW TIUIUTHI MposieToMm [ |4,
ocTaibHOM 4acth TwuThl - 1o ( 2.3), ( 2.4), KaK IUIMTHI, ONEPTON MO TPeEM
ctopoHaMm. IIpu 3TOM apmaTypy CyMMapHOW ILIOMIAAbIO 4 ¢ pEKOMEHYETCS
pacrosarath corjlacHo puc. 21.
3. Apmarypa IUIMT, OMEPTHIX MO JABYM CTOpoHaM (0ajo4yHBIX), MOAOUpacTCs
coriacHo [4|.
IIpoBepka NPOYHOCTH NMPU PABHOMEPHON HArpy3Ke
4. TIpoyHOCTH OMNEPTHIX IO KOHTYPY MPSIMOYTOJBHBIX IUIUT C OTHOIICHUEM
nposieToB A < 3 Mpu paBHOMEPHO pacHpelesieHHONM MO IUIOMIaAd Harpys3ke ¢
CUMTAETCSI 00ECTICYUEHHOM, ECIIH
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24(11? 1 F M 2) — g

B3 L-1) - 9)

rae - MpeAEIbHBIN MOMEHT YCUJIMK B apMarype, nepecekaronien ceuenue EF
(cMm. puc. 1), OTHOCHTENBHO NPUBEACHHOIO IIEHTpPA TSHKECTU CXKATOW 3OHBI,
OTIPEJICTICHHOTO C YYE€TOM YBEJIMUCHHUS TLJI€Y CHJI 32 CUET MPOruda MinThi;

My . MpeACIbHBIN 00OOIIEHHBIT MOMEHT YCHJIMH B apMarype, IMepeceKaroIieH
ceuenust AE, BF , CF u JIE:

gV, &

M,

. M= Ro1Aa1 Zs; (10)

My = RondsinZin + RodoZs
rae Rs11; As11 - COOTBETCTBEHHO PaCYETHBIC COPOTUBIICHUS U TIJIOIMIAAU CEUCHUS
apMaTypbl B HanpaBjieHuu [ | Ha yuactke EF ;
Rsi2;As12- TO  XKe, Ha OCTalbHOM 4YacTh cedeHus 1-1; nmpu
SToM A1 =As11 T As12;
R, ; Ao - TO XKe, B cCUeHUH 2-2;
Z | - IJIeYd BHYTPEHHUX CHII:
Z1 = hot + fu— d;

212:h01+0,5fu]t—d; (11)

Zr=ho+ 0,5 fuc—d,
rAe fui - IPpOTUd B MPEIEIbHOM COCTOSIHUM;
d - paccTosiHuE OT Bepxa HeJlePOPMHUPOBAHHOM TIIUTHI 0 LIEHTPA TAKECTH CIKATOU
30HBI 1€(OPMUPOBAHHOM ITUTHI, onpenensiemoe o ( 19).
[Ipy paBHOMEpHOM apmupoBaHMM B oOoux HampasieHusx B (10)
BMECTO Rs11 - As11 M Rg11 * A 11 TOACTABISAIOTCS COOTBETCTBEHHO BEITUUYHHBI

Ri1 “Asii = Ra A1 (1-1/2); Ra2°As12 = Rg1-As1/A. (12)
2.5. IIporud f it B mpeIeIbHOM COCTOSIHUM paBeH
ae = 0,141(1/ryy) 1%, (13)
9IS
1 _ 2R, (|, Llua)
T g ot (14)
B (2.14):
0a=E¢1/Ey; (15)
P RN
2000 By Ay (16)

Eu=0,1+0,5uRa/Ry;

0. s 12 - TIoMAaAL apMarypel Ha 1 M cedenus 1-1, 3a uckimouenuem vyactu EF ; npu
PaBHOMEPHOM apMHUPOBAHUU Ol s 12 = g ;

O 52 - TO XKe, ceueHus 2-2.

[Tonyuennoe 1o (13) 3HaveHuUe fy HE JIODKHO TIPEBBINIATH MPEACIbHBIX

3HAYEHUH fy; '™ , OTPAHMYUBAEMBIX YCIOBHEM

Sue < fud™= 21071, (18)
rae y =1/ / h - oTHOcUTEIbHAS THOKOCTb.
3nauenue d B (11)
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d = (fux +x)/3, (19)
rIe

x=> NJR 1) Y (2.20)

ZNJi = Rslﬂjl + Rsﬂ"'ﬂsﬂ' (221)
2.6. I[OHYCKaeTCH IMPOBCPATH IIPOYHOCTDH CBO6OI[H0 OIICPTHIX 110 KOHTYPY IIMUT IIO
(2.22)

2 M, + M
-51 [332 - ‘EI)K.:_E (2.22)
rne ¥y M MpENECIbHBIE MOMEHTHl YCWJIMHA B apMaTrype, IepeCceKarolleu

COOTBETCTBEHHO ceueHus 1-1 u 2-2 (cMm. puc. 1):
M, = Rslﬂﬂ( 1 _Dijl);'ﬂ_{:; = Rszﬂﬂ[ 2~ 00 ) (23)
IJI€ X | Y X2 - BBICOTBI CXKAThIX 30H B ceueHusax 1-1 u 2-2:
_ £4, Sy = R i, _
Rely R (24)
OcranbHble 0003HaueHus T€ ke, uTo B ( 1), ( 2).
7. 1Ipo4HOCTHh TUIMT, CBOOOJHO OMEPTHIX MO TPEM CTOPOHAM, MPU PABHOMEPHO

pacnpeneNieHHON Harpy3ke ( CuUMhTaeTcd OOECIEeYEHHOM, €CIIM BBIOIHIIOTCA
YCIIOBHSL:

Es)

pu A > 0,5
24@_{1 +M2)
¥ =g,
312[5-'*'12 _fl)Kc ¢ (25)
npu A < 0,5
12(M, + A, )
9V Spr o = e
""112 [3""11 -, )Kc ‘ (26)
rae My oy My onpenenstorces mno ( 23).

OcranbHble 0003HaYeHUs T€ ke, 4To B ( 3)-( 6).

8. IIpoyHOCTH IIUT, OMEPTHIX MO JIBYM CTOpoHaM (OaIOUHBIX), MPOBEPSETCS
corjyiacHo |3,4|.

Oco0eHHOCTH pacyeTa NPOYHOCTH NIPH HEPABHOMEPHOM HArpy3Ke

9. JIns mauT, ONepThIX MO KOHTYPY U TPEM CTOPOHAM, MPU HAIUYUU HECKOJIBKHUX

JIOKaJIbHBIX Harpy30K pa3IMIHON MHTCHCUBHOCTU ¢ 1 , ¢ 2 , ...qiHa
mromansax A, ,A4,, A4, JIMHEHMHBIX Harpy3ok P, P, ,
... Pimpotspkennocteto [, [ ... [in cocpemnoToueHHbIX HArpy3ok P, P,, ... Pi(

puc. 5; 6) OT caHy3JI0OB, BEHTOJOKOB, TSDKEJBIX MEPETOPOJOK U JIp. B CIydasx,
KOI'Jla MOKHO IpeHeOpeub acuMMeTpuel JIMHUW U3J0Ma, T.e. IUId OOJBIIMHCTBA
NEPEKPBITHA JKUIBIX W OOIIECTBEHHBIX 3JaHWN, HArpy3Kd NPUBOAITCS, KpOMeE
ocoObix ciayyaeB (cM. m.a. 2.11; 2.12) K SKBUBAJEHTHOM pPaBHOMEPHO
pacIpeneseHHOM 110 TUIOIAAN

4% = Z[‘%‘K tp At sz':'
’ v (27)
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rne Vi; Ai,wi- o0OBbeMBI, TJIOMATU W OPAWHATHI (PUTYP, 0Opa3yIOMMUXCA MO
COOTBETCTBYIOIIMMH Harpy3kamu IpH BEpTUKAIbLHOM IepemMerieHuu Touek E u F
Ha 0e3pa3MepHyI0 eUHUILY (CM. puC. 5; 6; MpuiIoxK. 1);

V - o0bem Tena, oOpasyromierocs moj BCel IIUTON MPU TOM Ke MepeMeIleHUN
Touek Eu F :

JUTSI TUTAT, OTIEPTHIX 110 KOHTYPY

V=1,31,—1,)6; (28)
23

T
—

T
Q
|

B g .

/2

| u/2 4

9@
q

[ 7
2 v'———“—l‘

=T B -

'hnf/z oy

[T s ] o
EEEEHITTTIIITI e
Puc. 5. Cxema onpeneieHrsi IKBUBAJICHTHON HArPy3KHU B IUIMTAX, ONEPTHIX 110
KOHTYPY: JIOKAJIbHbIE HATPY3KHU: ¢ i - pacnpeleseHHbIe 10 IUIOIAAAM; P -

JIMHelHbIe; Pj - cocpenorouennubie; Vi, Ai, wi- 00beMbl, IVIOMIAAH U
nepeMeleHus oA HATPY3KaMU ¢ i, Pi, Pi
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Puc. 6. Cxema onpeneieHlsi JKBUBAJIEHTHOI HArPy3KH B IUINTAX, ONEPTHIX 110
TPeM CTOPOHAM, NIPH JIOKAJbHBIX HATPY3KaX, YIaJeHHbIX 0T CBOOOIHOTO Kpasi

BC: 0003HaueHNsI JIOKAJIBbHBIX HATPY30K 110 PUC. 5
JUISL TUTUT, OTIEPTHIX IO TPEM CTOPOHAM:

npu A > 0,5

V=011(061,-1,)12; (29)
npu A < 0,5

V=1,311-1,)/6; (30)
Harpyska ¢ , ' cymMupyeTcs ¢ Harpy3Koi g

4>=q+q," (31)

Ora pe3ynbTUpPYIOIIas 3KBUBAJICHTHAs HAarpy3ka IOJCTaBIIETCS BMECTO ¢ IPU
noadope apMatypsl B ipaByro 9acTh ( 2.1) - ( 2.6), a mpu mpoBepKe MPOYHOCTH - B
neByto 4actsb ( 9), (22), (25), ( 26).

10. JlokanbHas Harpy3Ka OT CaHKaOMHBI 00bEMHO-0I0YHON KOHCTPYKIUHU JTOJKHA
nepeaBaThCsl B €€ yriaXx B BHUAE COCPEAOTOYCHHBIX CHJI, BEIMYMHBI KOTOPBIX
JOMyCKaeTcsl MpuHUMaTh paBHbIMU 1/4 Beca kabunbl. Ecin kaOuHa pacrnonaraercs
B ONEPTOM YTy IUIMTHI (CM. puc. 5; 6, T. A) ¥ U3BECTHO MOJIOKEHUE €€ LIeHTpa

nyn

TSKECTH, PEKOMEH]TyEeTCs Tepe/laBaTh HAarpy3Ky OT Beca KaOuHbI B Toukax "B" u "
d ", oTCTOSAIMX OT pacYETHBIX OCEHl ONUpPaHUs IUIUTHI HA CTEHBI Ha PACCTOSHUSIX:
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Ay + "'Eé'c;'y:: + \Eé"c’ (32)

TAE X; U Y. - PAcCTOSIHUST ~ OT  yKa3aHHBIX OCel /0 MeCT mepeaadu

PaBHOJICUCTBYIOIIMX Beca KaOWHBI Ha TIUTY, T.€. 10 Touek "B" u " d ";

€ ¢ - PacCCTOsIHUE OT IIEHTpPa TAKECTH KaOMHBI 10 OCH

B - d (IIpu pacrojoKeHUH IIEHTpa TSHKECTH Ha OCH B - d , a Takke MEXIy TOU

OCBIO U OTEPTHIM YoM IUIUTHI "A" mpuHuMaeTcsie, = 0).

NHTeHCUBHOCTh pabOThl BHEIIHUX CHJ, T.€. JBYX PaBHOICHCTBYIOIIUX,
nn

MPUJIOKEHHBIX B Toukax "B" u "n", mpu eAMHUYHBIX nepeMenieHusx Touek E u F
COCTaBIISIET

W, —op RtV

¢ 7 :
! (33)

rjae P. - pacueTHbIN Bec KaOUHBI.

Benuuuny W, cnegyer noACTaBIATh B YMCIUTENb NpaBoi yactu ( 27), cyMMupys

€€ C APYTrUMH YICHAMHU.

11. YV nmT, omepreix IO TPEM CTOPOHAM, IPU PABHOMEPHO PaCIpPEIEIECHHBIX

JIOKaIBHBIX HArpy3Kax GONbIIEH HHTEHCMBHOCTHY ; °° y cBoGoaHOrO Kpas BC, uem

Ha OCTAJIbHOM YaCTH IJIUTHI ( pHC. 7 ), IPH YCIOBUU

B i,max loc < 12 - 095 lla (34)
a TaKKe COCPENOTOUEHHBIX HArpy3Kax P ;1 npu ycinoun
yilocsl2_095 lla (35)

Harpy3ku CJICAYCT IPUBOIUTL K 3KBUBAJICHTHBIM PABHOMCPHO PACIIPCACICHHBIM

0 IUIOWIAAU Pa3lelbHO: Ha y4acTKE IMMPUHOU 61 = 6 max * Y CBOOOIHOIO Kpas
no (2.31),

loc _ Ioc 42
g =8> ML, (36)
M- Ganounblii MOMEHT |6| OT /- IOKaIbHOM HArpy3KH; Ha Y4YacTKe
MUPUHON 6, = [, — 61 y kpast AJl - o ( 2.27) - (2.33).
[TonGop apmaTypsl MU HPOBEPKY MPOYHOCTH HA YYacTKE LIMPUHOM B ClEqyeT
MPOU3BOAMTH 1O |3,4| Kak JJi AT ¢ OATIOYHBIM OMMPAHUEM, & Ha YYacTKe B; - 1O

(3), (4 m(25).
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Puc. 7. Cxema onpenejieHHs] IKBUBAJICHTHON HArPy3KHU B IUIMTAX, ONEPTHIX 110
TPeM CTOPOHAM, IIPH JIOKAJbHBIX HArpy3Kax B0u3u cB0o00oaHOrO Kpas BC:
0003HaYeHMs JTOKAJIBHBIX HATPY30K - 0 pHUC. 5

IIpakTnueckas padora Ne 12
Tema: CkaTHbIe KPbIIIX
eab padoThI: HAYYUTH CTYJAECHTOB PACCUUTHIBATH CKATHBIE KPBIIIIH
Xoxa padoTbi

Kpbimm 0OBIYHO BBITIOJNHSIOT B BHUJAC HAKJIOHHBIX IIJIOCKOCTEH - CKAaTOB,
MOKPBITHIX KPOBJIEH M3 BOJOHETPOHHUIIAEMBIX MaTEpPHAIOB. B uepaadHbIX KphIlax
oOpa3zyeMoe MEXIy HEeCyllell U Orpa’kJarollel 4acTbhio MOKPBITHS MOMEIIECHUE
(uepaaxk) WMCHOJB3YIOT I Pa3MEIICHUS Pa3IMYHBIX YCTPONCTB HHIKEHEPHOTO
obopynoBanusi (TpyO IEHTPAIBHOTO OTOIUICHUS BEHTUIISIMOHHBIX KOPOOOB U
1aXT, MAIIMHHOTO OT/ACJICHUS JTU(DTOB).
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Puc. 1. Ocnosuvie munvt hopm uepOauHbIX CKAMHBIX KPblul: 4 — 0OHOCKAmMHAs, 06
— 08YCKAMHAA, 8 — KpPbllUd C MAHCAPOOU, 2 — Wamposas, 0, € — 00wull U0 u
nIaH Kpulu 00Ma, HC — NpumMep NOCMPOEeHUs CcKama Kpuluu, U, K —
NCY8ATLMOHBIC MOPYblI O8YCKAMHOU KPbllilY, 1 — O — CXeMbl NPOBEeMPUBAHUSL
4epoOaKkos8 U B030VUWIHLIX NPOCIOEK Kpblil, 51 — cxema 00pa3o8anusi Haieou Ha
KapHuse, p — cxema Clyxo8020 OKHA, ¢ — 0003HaAYeHUs YKIOH08 Kpbluil, 1 — cHec
Kpbluiu, 2 — CIyX onoe okHo, 3 — mumnan ppoumona, 4 — poumon, 5 — Komex,
6 — cxam, 7 — wuney, 8§ — enoosa, 9 — naxocHoe pebpo, 10 — sanvma, 11 —
noaysanema, 12 — npumounoe eeHmuisAyuoHHoe omeepcmue, 13 — @vimsodicHoe
omeepcmue, 14 — cuee u naneov na kapuuze, 15 — pewemxa sHcanrozu

ORI
2 Y

b

Puc. 2. Kpviwuu uz nacneonvix cmponun: 1 — uepoaunoe nepekpvimue, 2 —
mayspaam, 3 - cmponuibhas Ho2a, 4 — kobwviika, 5 — obpeuemka, 6 — nooxoc, 7
— cmotika, 8§ — npo2on, 9 — nedxceHsb

Puc. 3. Koncmpykmmussivie cxemvbi Kpblh U3 OePeBSHHbIX HACIOHHBIX CHPONUL
(pasmepwl Oanvl 8 M): a—0 - 0I5l 0OHOCKAMHBIX KPbilld, € — 3 — OJi1 08YCKAMHbBIX
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Kpolut, 1 — cmponunvHas noza, 2 — mayaspaam, 3 — HOOKOC, 4 — cmouka, 5 —
BEPXHULL NPO2OH, 6 — J1edicenb, 7 - pacnopka, 8 — pueens

Puc. 4. Jlemanu y3106 oepessanHvix Opycuamuvlx HACIOHHBIX CMPONUTL (0003HAUEHUS.
v3108 A-J] cm. Ha puc. 9.3); 1 — cmponunvuas noea, 2 — mayspiaam, 3 — moiv, 4
— NPOBONOUHASL CKPYMKA, 5 — KOocmblib, 6 — Kobwlika ID oocku 40 mm, 7 —

bonm unu Haceav, 8§ — npocor, 9 — cmoiixka, 10 — nooxoc, 11 - cmanvHas ckooa,
12 - neorcenw, 13 — cxeamxa

(B s
}‘ I .j_' "

]
| 2

S — e % ),
== CHW

Puc. 5. Jlepcnanuvie cmponuna unoycmpuanvioco muna: I — KupnuuHsie uiu
OemoHHble CMONOUKU, 2 — HO2U CMPONUTLHO20 WUmMd, 3 — KOHbKO8ble (hepMOoUKU,

4 — cxeamxa, 5 — onopnubie (pepmbi, 6 — maysparam, 7 — NPOBOJIOYHASL CKPYMIKA,
8 — epwu, 9 — 0sa cnost mons

Puc. 6. Coopuasa owcenezobemonnas Kpvluia u3 peOpUcmuvix nauenen. a - ¢
KapHU3HbIMU O10Kamu, 6 — Oe3 KapHuzHvlx 610Kx08, 1 — pebpucmas nanenv, 2 —
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npoeon, 3 — uepoauHoe nepexpvimue, 4 — peOpuUcmas nawerb ¢ KAPHUZHBIM
ceecom, 5 - OpoHuposanmwvill pybepouo

Puc.7. Coopuas scenezobemonnas cKamuas Kpolidad u3 80JHUCMBIX NAHeNel. d —
npoghunv naneau, 6 — cmulk nanenetl, 8 — o00WUL 8UO NAHEIU, 2 — CMbIK NaHeell
8 KOHbKe, 0 — 8APUAHM YeMEeHMHbLL NaHeIu ¢ omeepcmuem OJisi 6eHMUIAYUOHHOU
waxmol, e — 006wt 8u0 Kpvlwu, 1 — oumym, 2 — nemau, 3 — pacmeop

Puc. 8. Coopnas osicenezobemonnas cxamuas Kpvilia U3 CKIa04amvlx nauenell
mpaneyeuodaibHo2o npoduis. 1 — yemeHmuuwlil pacmeop

Puc.9. CxeMbl IepciassHHBIX U METAJUIOACPEBIHHBIX (DepM (BUCSUUX CTPOIMUI) U
JIeTaNu y3710B: | — cTponmmiibHas HOTa, 2 — pUTeNb, 3 — 3aTsKka, 4 — 6adka, 5
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— MoaKoc, 6 — HAapOXKHUK, 7 - May?dpiarT, 8 ckoba, 9 — xomyt, 10 — moaBecka B
METaJUIOJCPEBIHHBIX (hepMax

Puc. 10. Memann o depesannasn gpepma ¢ nodBecHbIM 4epOAUHbIM NEPEKPLIMUEM.
1 — HudicHull nosic gpepmul, 2 — cmanvuas cmotika gepmol, 3 — packoc, 4 —
8epxXHUll nosc ¢hepmvl, 5 — HakIAOKa cmvlka 6epxHezo nosca, 6 — npoeon noo
HACIOHHbIE CMPONUTIbHBIE HO2U, 7/ —CMponuibhble Ho2u uepes 1,2... 1,5 m, 8 -
Kpoens no obpewemxe, 9 - npocon noogecrozo nokpvimus, 10 — barku c
uyepennvimu opyckamu, 11 — 606vliuuxa, 12 — HaAx1a0Ka cmvlka HUNCHe20 Nosca,
13 — yeonox, 14 — wnax, 15 — munepanvuviu 6ounok, 16 — napousonayus, 17 -
nHaxam, 18 — 6onmet, 19 — cmanev nonocosas, 20— uepennoti Opycox npocoHa

Puc. 11. Tpeyeonvnas cmanvnas epma: 1 — nudicHuil nosc, 2 — cmoiika, 3 —
packocwl, 4 — eepxHuti nosc, 5 — dcene300emonHas no0yuika, 6 — KOCbIHKU, 7 —
npoxnaoku, 8 — onopuas niuma ¢epmol, 9 — cmanvuas onopa, 10 —
neckobemonnvie naumol, 11 — neekuu ymenaumens, 12 — napousoniyus, 13 —
NPO2OH, NPUBAPEHHDIN K 8bINYWEHHOU (hacoHKe
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Puc. 12. Kposnu ckamuvix Kpvlul: @ — U3 KpO8eaibHOU cmanu, 06, 8 — 10 NIOCKOlU
acboecmoyemenmeol naumKu, & — PYIOHHAs, O — YePenudHas, e — U3 60JHUCHIbIX
acbecma yemeHmHulx aucmos, I — mayspram, 2 — 8000cmouHas 60poHKa, 3 —
JHcenod, 4 — xocmwlnu, 5 — KprokK, 6 — HacmenHvle dxceauba, 7 — cmosduil ganvy,
8 — neacauuii panvn, 9 — obpewemka, 10 — cmponunvuvle noau, 11 — 0sotinol
cmosayul ¢ganvy, 12 — odunapuwviti cmosuull garvy, 13 — acbecmoyemenmuvie
aucmel, 14 — kpenedcunas demanv, 15 — pybepouo, 16 — nepeamux, 17 —
yepenuya, 18 — nucmor acbecmoyemenma

al

Puc. 13. Koncmpykyuu 6000CMOUYHbIX BOPOHOK, A — NPU OP2AHU30BAHHOM
HAPYHCHOM 80000m800e, O — Mo Jice, Uepe3 NapanemHyto CmeHKy, 8 — KpenieHue
8000CMOYHOU MPYObL

PACYET IAPAMETPOB I-IETI)IPE\?(CKATHOI‘/JI KPbIIIN
PACHYET 4-X CKATHOU KPbIIIN

Jlnst pacueta motpedyercs 3HATh JUIMHY M IMIUPUHY OCHOBAHUSA U yrOJl HAKJIOHA
CKaToB (IIPEAIOoaraeTcs, 4To yroj HakJoHa BceX 4-X CKaTOB OJJMHAKOB).

Jlmmaa ocHoBanus (a): 10

[[upuna ocHoBanus (b): 8

VYroin HaksI0OHa cKaToB (rpaaychl): 40

Tounoctb BeruuciaeHus: 0.12345678901234567890
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PE3VIJIBTAT:

Jnvna ctponui: 5.22

JInvHa BalbMOBBIX CTpOnui: 6.58
Bricora (h): 3.36

[Tmomanp noBepxHocTu kpoBiu: 104.43
Jnuna xonbka (C): 2.00

74

Mpl  Oymem  paccmarpuBaTh 2 TUma 4-X  CKaTHOM  KpBILIU:
1) matpoBas Kpblllla — OCHOBaHUE KBaApaT, OOKOBbIE T'PaHU — OJIMHAKOBBIE, HIIN
KaK CKa3aJu Obl MAaTEeMAaTHUKU KOHIPYIHTHbIE PAaBHOOEIPEHHBIE TPEYTrOJIbHUKH (Ha

MepBOM PHUCYHKE).
2) BanbMOBasi KpbIllla — OCHOBAaHWE MPSAMOYTOJIbHUK, IBE OOKOBBIE T'paHU —
paBHOOEAPEHHBIE TPEYTOJIBHHUKH, APYTHE NIBE TpaHU — Tpamenuu (Ha BTOPOM
PUCYHKE).

OTtHouieHue BbICOTHI KpbIin (h) 1 paccTOSIHUS OT LIEHTPAJIbHON TOYKA OCHOBAHMS
1o Omkaiiiiero kpast Kpbiu (b/2) COOTBETCTBYET TAHT€HCY yrila HAKJIOHA cKaTa.

b btan c

Otcroa, 3Hast yroy HaKJIOHa, MOKHO BBIPA3UTh BBICOTY KPBIIIH: 2

AHanoruyHeIM 00pa3oM Yepe3 KOCHMHYC YIVIa HAKJIOHA MOKHO BBIPa3uTh JJIMHY

e=——
OOKOBBIX CTPOIHUI (e): 2cosa

JlnuHy auaroHanbHBIX (BadbMOBBIX) cTporui (d) MOXKHO TOCUMTATH JBAXKIBI
UCIIOJIB3Yysl Teopemy mnudaropa CICIYIOIMM 00pa3oM

2]

| (b, b, - [ . b2
d= ,\'hf—’ + (1L§1h -Héj*) = 1‘ h2 4+ %

N nHakoHen miom@aas KPOBIM Mbl HallieM Kak cymMmy [omanaend 4-x
TPEYTOJbHUKOB [IJI1 IIATPOBOM KpBIIIKM IUIIOC IUJIOIIQJb BCTAaBOK H3 2-X
MPSAMOYTOJIBHUKOB ISl JUIMHHBIX TPANCUUEBUIHBIX CKaTOB B CIIy4ae

(=
S=4—+4+2{a—ble=2e(b+a— b)=2en
HEpaBHBIX CTOPOH OCHOBAHUSA 2 ' '
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BriBonrr:

IIpakTnueckas padora Ne 13
Tema: KoncTpykTHBHOE penieHue COOPHOM KeJj1e300eTOHHOM JIeCTHU LI
Leab padoThl: HAYYUTH CTYJEHTOB BIUEPUUBATH JIECTHUYHBIE ITPOJIETHI
Xoa pab6oThi:

ITo cnocoby ycCTpoHCTBa JECTHHLBI MOTYT OBITb COOpHbBIE U MOHONUMHDIE.
COopHbple ~ OBIBAlOT M3  MEIKO- W KPYHNHOpPa3MEpHBIX  3JIEMEHTOB.
JlecTHULIBI M3 MEJIKOPAa3MEPHBIX AJIEMEHTOB (pHUC.3) COCTOAT U3 OTAEIBHO
YCTaHABIMBAEMbIX KeJIE300€TOHHBIX COOPHBIX IJIOLIAAOYHBIX OajaoK, COOpPHBIX
KEJIE300€TOHHBIX KOCOYpOB, CTYIEHEH, >XeNe300€TOHHBIX IUIMT IUIOMAJA0K |
OTpaXJICHUW C MOPY4YHSIMH. [[ns compskeHHs KOCOYpOB C IUIOIIAJOYHBIMU
OankaMy B MOCIEAHMX HPETyCMOTPEHBI THE3/la, B KOTOPHIE 3aBOJSTCS KOHIIbI
KocoypoB. CBsI3p MEXIy DJJEMEHTAMM JIECTHHULl JOCTUIAeTCs, Kak IpaBuUio,
CBAapKOM 3aKknaAHbIX aetanieid. CTyleHN YKIAAbIBAlOT 10 KOCOypaM Ha HEMEHTHOM
pacTBope.

Puc. 3. Jlecmnuya u3 cOOpHbIX MeENKOPAIMEPHBIX IJIEMEHMO8
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Puc 4. Konuempyxyuu JeCmHUY:
a — coopHas u3 oHcene300emoHHbIX MENKOPA3ZMEPHBIX JlleMeHmos, 6 — no
CMAbHLIM KOCOYPAM, € — MOHOJUMHAS JHceNe300emMOoHHAs, 2 —3A0eNKa CMOoeK U
KpenjieHue 0epessiHH020 NOPYUHs, 0. e — KpenieHue NIacmmaccosvix nopyuwe, |
— cmynenu, 2 — niowaodoynas oaika, 3 — 2He300 0as KoHya Kocoypa, 4 —
KOCOyp cOOpHbllL dicenie300eMOHHbIL, 5 — nauma AeCmHU4HOU NIowaoxku, 6 —
CMANbHOU KOCOYp, 7 — WMYKAmMypKa no CMAibHOU cemke, 8 — CMAIbHAA
niowaoounas oarka, 9 — ¢puzosas cmynemws, 10 — cmotika nepun, 11 —
cmanvHas nonoca, 12 — wypynol, 13 — nopyuens

Puc 5. /lepesannas necmnuya (nonepeynsiii paspes)
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Puc, 6. Jlecmnuya us KPYNHOCOOPHbBIX IIEMEHMO8
1 — necmunuunvie naowaoku, 2 — JjgecmuHuyHvle mapwiu, 3 — @pacmenm
02padicoenust

& . J
é < ! Eg
9| |25

Puc, 7. Jlemano JleCMHUYbL us KDYNHOPA3MEPHBIX — DJIEMEHMO8.
1 — ¢puzosas cmynenv 6epxuss, 2 — cmouka ocpaxcoenus, 3 — NeCMHUYHAS
naowaoKa

Puc. 9. Inowaoxku neped éxodom 6 30anue. a — ¢ OOKOBbIMU CMeEHKAMU, 6 —
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mpexcmopouHuss, 1 — 6emonnas noocomoska, 2 — dcenezobemonuasn nauma, 3 —
non, 4 — cmynenu, 5 — 60K08as cmenKad, 6 — Necok

Puc.10. Yemporticmeo HAPYIHCHO20 6x00a 8 nooean:
1 - bemonnas noozomoexka, 2 — YNIOMHEHHAs necuyanas nooywika, 3 -
orcenesobemonnas nauma, 4 — cmonbel Hageca, 5 — Opyc, 6 - KupnuyHoe

oepadxcoenue, 7 — NoOnopHas cmewnka, 8 - cmynenu, 9 - nepexpvimue noogaa.

IIpakTnuyeckas padora Ne 14
Tema: KoHCTpyKTHBHOE pelieHHe Keae300eTOHHOM JIeCTHUIIbI
eab padoThI: HAYYUTH CTYJICHTOB BIUEPUYNUBATH JIECTHUYHBIC MTPOJIECTHI
Xoa padoThI:

Jlnst rpaduyeckoro MOCTPOEHUsSI JIECTHHUIIBI HEOOXOJAMMO 3HATh BBICOTY JTaxa,
WMPUHY Maplla, KOJIMYECTBO MaplIEC B 3Ta)Xe U pa3Mephl CTYIICHEN WM YKIIOH
Mapmia. K BbIUEpUYMBAHUIO JIECTHULBI MPUCTYNAOT IOCJIE  BBINOJIHEHUS
HECJIOKHBIX PACue€TOB IO ONPEACIEHUI0 Pa3MEpPOB OTHCIBHBIX 3JEMEHTOB
JIECTHULIBI Y Pa3PE30B JIECTHUYHOW KIICTKHU.

IIpumep. TpedyeTcs MNOCTPOUTH JBYX MapIIEBYIO JIECTHUILY MPHU BBICOTE dTa)a
H=3000 mm, mmpuna mapma a = 1050 MM m ykione mapma 1:2. IIpuanmaem
CTaHJAPTHBIE CTYNEHU C NOACTYIIeHKOM 7 =150 MM u npoctynbto e = 300 mm.

upuna necTHUYHON KieTKU A OyAeT paBHa yABOCHHOM IIMPUHE Mapliia IUIH0C
MPOMEXKYTOK MEXIy Mapiiamu, paBHbii 100MM, KOTOpBI HEOOXOaUM ISt
IpOIycKa MOXKapHOTo MITaHra U IS yA00CTBa MOJIb30BaHUS JIECTHUIICH

A=2a+100=2.1050+100=2200MMm
BricoTa ogHoro Mapiia 0yet paBHa
H/2=3000/2=1500mM™m
OmnpenensieM YUCIIO MOACTYIIEHKOB B OJTHOM Mapiie
n=1500/150=10 nmoxcTyneHkoB

Tak kak BepxHAsS MNpocTynb ((ppu30Bas CTYNEHb) COBMAIACT C JIECTHUYHOMN
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TUTOMIA/IKOM, YMCIIO TIPOCTYTIEH B OTHOM Mapiie OyIeT Ha €IUHUILy MEHBIIIe
n-1=10-1=9 npocrynei
PaccunTtbiBaeM AIMHY FOPU30HTAIBHOM MpoeKuu Mapiua /1 (3aoxeHue mapiia)
J1=300(n-1)=300*9=2700mMm

upuHa KaXI0W JECTHHYHOW IJIOMIAJAKH TOJDKHA OBITh HE MEHBIIE ITUPHUHEI
MapIia, OJHOBPEMEHHO MIMPUHA JIECTHUYHOW TIIOMIAIKK JIOJDKHA OBITh HE MEHEe
1200mM(BMecTe ¢ (pU3OBOI CTYTICHBIO)

[IpuyauMaeM MMUPUHY NPOMEKYTOUHOM H OTAXKHOW IUIOMIAJOK PaBHBIM
C=C,=1200MmM,TOr1a AJIMHA JECTHUYHOM KJICTKH COCTABUT

L=]1+C+C,=2700+1200+1200+5100m™m

Jlnst BeIUEpUHMBAHUS JICCTHHIIBI B pa3pe3e BBICOTY dTa)xa JdEIAT Ha OTPE3KH,
paBHBIC BENMYMHE TIOJACTYNEHKA, dYepe3 TMOJyYeHHbIE TOYKA IPOBOIST
TOPU30HTAIbHBIE JUHUU. ['OPU30HTAIBHYIO MPOCKIHUIO0 Mapiia (€ro 3aJI0kKEHUE)
pa30MBarOT HA OTPE3KH, PABHBIC BETUYMHE IPOCTYIH, U Yepe3 MOITyICHHBIC TOUKU
MIPOBOJISAT BEPTUKAIILHBIE TIPSIMbIE.

BrIBOIBI:

IIpakTnueckas padora Ne 15
Tema: KoHcTpyKTHBHOE pelieHHe 00JIbIIENPOJIeTHBIX KOHCTPYKIUIA
eab padoThl: HAYYUTH CTYJICHTOB pa3IndaTh OOJBIICTIPOIETHBIE KOHCTPYKIIUH
Xoxa padoTbl
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IIpakTnueckas padora Ne 16
Tema: KoncTpyKkTHBHOE pereHHe 00JIbIIEeNPOJIeTHBIX KOHCTPYKIUMA HA
NPAMOYI0JILHOM IIaHe
Leab padoThl: HAYYNUTH CTYJECHTOB Pa3INyaTh OOJIBIIETIPOJIETHBIE KOHCTPYKIIUH
Xox padoTsl
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Bucauen nOMpHITHE HA OPAMCYIONBHOM NAGHE

NoHPHTHE ¢ manedoleTon: DYTEMER C WNDEMENBHBIMK
Wothist OF TR aMM [PADBMC & CorMaiT R
HoacHonpens / BUCRUSE NOKDBITHE HE KPYTACM NAAHE
— —_—
wBWeOSpatHOE BORPUIHE 2 BAYMARSIKWA NOKPWTME THNE _BENOCUMNEAKOE XOneco”
pvon B MocKse/ Ilaopeu cropra H6u.
rervne 0 Newnnepags/

Nncrosce nomperse
VHURSDCANGHOrQ CNOP-
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IIpakTnueckas padora Ne 17
Tema: Pazpa0doTka apXMTEeKTYPHO-CTPOUTEIbHBIX YePTexKe.
Hesab: HAy4YuTh CTYIEHTOB pa3padaThIBaTh IJIAH TPOMBIIIUIEHHOTO 3/1aHUS
Xoa padoTbi:

COTACCRATG.
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BriBoabI:

IIpakTuueckasi padbora Ne 18
Tema: Iliian NpOMBINIJIEHHOT O 31aAHUS
Heab paGoThl: HAYYUTH CTYACHTOB BBIMOIHATH YEPTEKU NPOMBIIICHHBIX 3IaHUM
Xon padoThI:
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Pucynok 2.22 — Ilpumep BBINOJHEHHS pa3pe3a MHOTO3TAXXKHOTO OOLIECTBEHHOTO

3JaHusA
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BriBosr:

IIpakTuyeckas pabora Ne 19

Tema: Pa3pe3 0qHOITAKHOIO 31aHMUA
Heab padoThl: HAYYUTH CTYJECHTOB BBINOJIHATH Pa3pe3bl 3/IaHUI
Xoa padoTbl

[Ipu BbIIONHEHUU pa3pe3a 37aHUA (COOPYXKEHHUS) MOJOKEHUE MHUMOM
BEPTUKAJILHON IUIOCKOCTU pa3pe3a MPUHUMAIOT C TaKUM pacyeToM, 4YTOObI B
M300pakeHHE MOMa Al IPOEeMbl OKOH, HApYKHBIX BOpOT U ABepeit. 1o yuyactkam,
OCOOCHHOCTH KOTOPBIX HE BBISIBIICHBI B OCHOBHBIX pa3pe3ax, MPUBOSITCS MECTHBIC
(dactTuunbie) pazpe3bl. JIMHUKM KOHTYPOB 3JIEMEHTOB KOHCTPYKIMUA B paspese
U300paKAIOT CIUIOUIHOM TOJICTOM OCHOBHOM JMHHUEH, BUJIUMBIE JTUHUU KOHTYPOB,
HE MONaJarNIMe Ha INIOCKOCTh CEYEHUS — CIUIOIIHON TOHKOW JINHUEH.

N3 BUOUMBIX 53JIEMEHTOB Ha pa3pe3ax H300pa)KaloT TOJBKO SJIEMEHTHI
KOHCTPYKIUH 3/1aHus (COOpPY>KEHHS), MOJBEMHO-TPAHCIIOPTHOE O0O0PYI0OBaHHUE,
OTKPBITBIEC JIECTHUIBI M IUIOMIAJIKH, HAXOIAIIMECS HEMOCPEICTBEHHO 32 MHUMOM
IIJIOCKOCTBIO paspesa.

Ha paspeszax 3manust (coopyxkeHusi) 0e3 mojaBajia TPYHT U DIEMEHTHI
KOHCTPYKIIUH, pacIoyioKEHHbIE HIDKE (YHIAMEHTHBIX OalOK W BEpPXHEW YacTh
JICHTOYHBIX (YHIAMEHTOB, HE U300paxkaroT. TOHHEIHN MOKa3bIBAIOT CXEMATUYECKU
TOHKOM IITPUXOBOU JIMHUEU.

ITon Ha rpyHTEe M300pa)karoT OJHOW CIUIONTHON TOJICTOM JIMHHEH, IOJ Ha
NEPEKPBITUM M KPOBJIIO HM300pa)kar0T OJHOM CIUIOIIHOM TOHKOM JUHUEH
HE3aBUCHUMO OT YHCJIA CJIIOEB B X KOHCTPYKIIUHU.

CocTaB ¥ TOJIHUHY CIOEB MOKPBITHUS YKa3bIBAIOT B BBIHOCHOM 3amucu. Eciu
B HECKOJIBKUX pa3pe3ax U300pa)keHbl MOKPHITUS, HE OTJIMYAIONIUECS 0 COCTaBY,
BBIHOCHAs HAANUCh NPUBOJUTCS TOJIBKO HA OJHOM H3 pPa3pe3oB, B APYTHUX
IIPUBOJAT CCBUIKY Ha pa3pes, COAEPKALIMN ITOJIHY0 BBIHOCHYIO HA/IIUCh.

Ha pa3pe3ax BBIHOCAT U YKa3bIBAKOT

¢ KOOPAMHALIMOHHBIE OCH 3JaHUs (COOPYKEHHUS) U PACCTOSIHUE MEXAY HUMU U
KpallHUMHU OCSIMU, OCH Y 1€(pOPMALIMOHHBIX LIBOB;

e OTMETKH YPOBHS 3€MJIM, YACTOTO M0JIa U TUIOLIAJOK;

e OTMETKM HHU3a HECYIIUX KOHCTPYKUUWA MOKPBITUS OJHOAITAKHBIX 3/IaHUN
(coopyxkeHui) U HH3a IUIMT MOKPBITHS BEPXHETO ATaKa MHOTO3TaXKHBIX
31aHU# (COOPYKEHUN);

e OTMETKY HHM3a OINOPHOM 4YacTu 3aJelbIBAEMBIX B CTEHBl JJIEMEHTOB
KOHCTPYKIIUH;

e OTMETKH Be€pXa CTEH, KApHU30B, YCTYNOB CTEH, FOJIOBOK PEIbCOB KPAHOBBIX
IyTEH;
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e pa3Mepbl W MPUBS3KY (IO BBICOTE) MPOEMOB, OTBEPCTHM, HUII W THE3] B
CTEHAX W MEePETOPOAKaX, H300pakacMbIX B CCUCHHH,

e pa3Mepsl IS TpoeMa ¢ YeTBEPTSAMHU YKa3bIBAIOT IO HAMMEHbINCH BEIMYMHE
nmpoema;

e TOJIIMHY CTEH M WX NPUBI3KY K KOOPIWHAIIMOHHBIM OCSM 3JIaHUS WIH
coopykeHus (MpHU HEOOXOIUMOCTH);

e MapKH JIEMEHTOB 37[aHus (COOPYKEHHsI), HE 3aMapKUPOBAHHBIX Ha IUIaHAX
u (dacanax;

e CCBUIKM Ha Y3JIbl, @ TaK)K€ Ha YEPTEKU DJIEMEHTOB 37aHus (COOpPYKEHUSA),
3aMapKHUpPOBaHHbIC HA pa3pe3ax.
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Pucynok 1 — IIpumep BBINOJHEHUS pa3pe3a OJJHOITAKHOTO 3aHUs
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IIpakTnuyeckas padora Ne 20
Tema: Pa3zpe3 3panus
Ienb padoThI: HAYYUTH CTYACHTOB BBIIOIHATH PAa3pe3bl 3AaHUM
Xoa padoTbl

[Ipu BhIMOTHEHUU paspe3a 3AaHus (COOPYKEHHS) TMOJIOKEHUE MHUMOM
BEPTUKAJIbHOM IUIOCKOCTH pa3pe3a MPUHUMAIOT C TaKUM pacyeToM, 4YTOObI B
M300pakeHHE MOMa Al IPOEMbl OKOH, HApYKHBIX BOpPOT U aABepei. [lo yuyacTkam,
0COOEHHOCTH KOTOPBIX HE BBISIBJIEHBI B OCHOBHBIX pa3pe3ax, MPUBOASITCS MECTHBIE
(yactuuHblie) paspesbl. JIMHMM KOHTYpOB 3JEMEHTOB KOHCTPYKIMH B paspese
M300paKAIOT CIUIONTHOM TOJICTOM OCHOBHOM JIMHUEH, BUIUMBIC JIMHUH KOHTYPOB,
HE MONaJaroIIMe Ha INIOCKOCTh CEYEHUSI — CIUIOIIHOM TOHKOU JIMHUEH.

W3 BuUAMMBIX SJIEMEHTOB Ha paspe3ax H300pPaKAIOT TOJBKO DJIEMEHTHI
KOHCTPYKIIUN 3/aHus (COOpPYKEHHS), TMOIBEMHO-TPAHCIIOPTHOE O000pYIOBaHUE,
OTKPBITBIEC JIECTHULBI U IUIOLIAJAKHA, HAXOASAIIMECS HETNOCPEICTBEHHO 32 MHUMOM
IIJIOCKOCTBIO pa3pesa.

Ha paspeszax 3manust (coopyxkeHusi) 0e3 moaBajia TPYHT U DJIEMEHTHI
KOHCTPYKIUHM, pacroyioXKEHHblEe HIKE (yHIAMEHTHBIX OAalOK M BEpPXHEW YacTh
JICHTOYHBIX (YHIAMEHTOB, HE U300paxaroT. TOHHEIHN MOKa3bIBAIOT CXEMATUUYECKU
TOHKOM LUTPUXOBOU JIMHUEH.

[Ton Ha rpyHTe M300pa)karOT OJHOW CIUIONIHOM TOJICTOM JMHUEH, MOJ Ha
NEPEKPBITUM M KPOBJIIO HM300pa)kar0T OJHOM CIUIOIIHOM TOHKOM JUHUEH
HE3aBUCHMO OT YHUCJIa CJIOEB B UX KOHCTPYKLIHH.

CocTaB ¥ TOJIIMHY CJIOEB NOKPBITUS YKa3bIBAalOT B BBIHOCHOM 3amuch. Eciu
B HECKOJIBKUX pa3pe3ax M300pa)keHbl MOKPHITUS, HE OTIMYAIOIINECS MO COCTaBY,
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BBIHOCHAsl HAANMCh IPUBOAUTCA TOJBKO Ha OAHOM M3 pa3pe3oB, B IPYIUX
IIPUBOJAT CCBUIKY Ha pa3pes, COAEPkKALIUHN ITOJHYI0 BBIHOCHYIO HAIIIKCh.

Ha pa3zpesax BBIHOCAT M yKa3bIBAIOT

e KOOPJWHAIIMOHHBIE OCH 37aHUs (COOPYKEHHUS) U PACCTOSTHUE MEXITy HUMHU U
KpallHUMH OCSIMU, OCH Y Ae(OPMAIIMOHHBIX II1BOB;

e OTMETKH YPOBHS 3€MJIH, YACTOTO M0JIa U TUIOLIAIOK;

e OTMETKM HHU3a HECYIIUX KOHCTPYKUUWA MOKPBITUS OJHOAITAKHBIX 3JIaHUN
(coopyxeHui) U HHM3a IUTUT TMOKPBITUS BEPXHETO ATakKa MHOTOATAKHBIX
31aHuM (COOpYyKEeHUN);

e OTMETKY HH3a OINOPHOM 4YacTH 3aJCNIbIBAEMbIX B CTEHBI JJIEMEHTOB
KOHCTPYKLINH;

e OTMETKHU BE€pxXa CTEH, KAPHU3OB, YCTYMOB CTEH, I'OJIOBOK PEJIbCOB KPAHOBBIX
IyTEH;

e pa3Mepbl W MPUBSA3KY (IO BBICOTE) MPOEMOB, OTBEPCTHHA, HWII W THE3] B
CTEHAaxX U MEePEropojakKax, n300paxaeMbIX B CEUCHUU;

e pasMephl IS MpoeMa ¢ YETBEPTIMH YKa3bIBAIOT 110 HAWMEHBIIECH BEITMYNHE
IpoeMa;

e TONIIWHY CTE€H W WX NPHUBA3KY K KOOPJWHAIMOHHBIM OCSM 3[IaHUS WA
COOpY>KeHHUs (ITpu HEOOXOIMMOCTH);

e MAapKH DJIEMEHTOB 3/IaHUs (COOPYKEHHMS), HE 3aMapKUPOBAHHBIX Ha TUIaHAX
u (dacamax;

e CCBUIKM Ha y3JIbl, & TaK)K€ Ha YEPTEKU AJIEMEHTOB 3/IaHUS (COOPYKEHUS),
3aMapKUPOBAHHBIE HA pa3pe3ax.
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BriBonsr:
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YYEBHO-METO/IMYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE
TACIATLITAHBI

Pexomenayemasi iureparypa

OcHoBHas IMTEpaTypa:

1. IlmemuBueB A.A. KoMmo3uimoHHbBIE NPHUEMBI B apXUTEKType (HCTOpHS, TEOpHS,
NPaKTUKyM) [DIeKTpOoHHBIH pecypc] : yuebHoe mocobue / A.A. IlnemmuBreB. — DIEKTPOH.
TekcToBbIe naHHbIe. — CapaToB: By3oBckoe o6pazoBanue, 2017. — 293 c. — 978-5-4487-0035-
4. — Pexum poctyna: http://www.iprbookshop.ru/66624.html

2. 3abanyeBa, T. P. BceoOmas ucropusi apXuTEeKTYphl U CTPOUTEIIBHONW TEXHUKH. YacTh
1. Hcropus apXUTEKTypsl M CTPOMTEIbHOM TEXHUKHU JIpeBHEro M aHTUYHOIO MHpa
[DnexkTponHbIit pecypc] : yueOnuk / T. P. 3abamyeBa. — 2-¢ u3a. — DJIEKTPOH. TEKCTOBBIE
JnaHHble. — M. : MOCKOBCKHI rocyaapcTBEHHBIN cTpouTenbHblil yHuBepcurer, 96C ACB, 2017.
— 192 ¢. — 978-5-7264-1608-3. — Pexum gocryna: http:// www.iprbookshop.ru/72582.html

3. IlnemmBueB A.A. KoMIO3UMIIMOHHBIE NPUEMBI B apXUTEKType (UCTOpHS, TEOpHUs,
MPAKTUKYM) [ DIeKTpoHHBIN pecypc] : yuebHoe nocobue / A.A. (22 wmyku)

JlonosiHUTeILHAS JIUTEpaTypa:

1. CnaBun A.M. OcHOBHBIE 3JIEMEHTHl MPOEKTa MPOU3BOJCTBA PadOT [DIEKTPOHHBIN
pecypc] : METOAMYECKHE YKa3aHUS K BBIIOJHEHUIO KYpCOBOI'O IPOEKTa M0 JUCLUIUIMHE
«Opranuzanus, JIaHUPOBAHKUE U YIpaBlieHue B cTpoutenscTse» / A.M. CnaBun, B.A. VBaHoB,
B.M. Mapronus. — DneKkTpoH. TekcToBble JaHHble. — CaparoB: Al [1lu Op Menua, 2017. — 44
c. — 978-5-4486-0011-1. — Pexwum nocryna: http://www.iprbookshop.ru/74220.html

HNuTepHeT-pecypcesl:
e http://www.businesslearning.ru/- 3nekTpoHHasi OMOIMOTEKA IO APXUTEKTYpe
o «Bukunemus» - aneKTpoHHAs OMOTMOTEKA CTATEH
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