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Meronunyeckue ykaszaHus Uil OpakTHueckux 3aHsatud no [IM.01  VYwyactue B
npoeKkTUpoBaHuu 31aHui U coopyxkeHuid MJIK 01.03. ApxuTekTypa 3JaHUN PEKOMEHI0BaHbI
JUISL CTYZAGHTOB OYHOM (hOpMBI 00OyUeHHS.

B Meroanueckux ykazaHUSX A IMPaKTHUYECKHX paboOT coaepkaTcs LeNMd U 33Ja4u
NPAaKTUYECKUX 3aHATHH, (OPMYIMPOBKA 33JaHUs, OCHOBHOE COIEp)KAHUE IO MPOBEACHUIO
paboThl, peKOMeHyeMasi JIUTepaTypa.



IMosicuuTeILHAS 3aIMCKA

[Ipodeccuonanpupiii.  Momynbs IIM  01. VYdyactue B NPOCKTUPOBAHUHM 3JaHHA U
coopyxkernnit MJIK 01.03. Apxwurtektypa 34aHUl SIBJIIETCSI  YaCThKO  OCHOBHOW
npodeccuoHaibHON mporpaMMel 1o crienuaibHocTH 08.02.01 «CTpouTenbCTBO U AKCIUTYaTaIllun
31aHUN U COOPYKECHUIN».

OcoOeHHOCTBIO OOyueHUsl SIBISETCS HEpa3pbhlBHAS CBSI3b TEOPHUH U MPAKTHUKU 10
MPUBUTHIO CTY/ICHTaM HaBBIKOB B pacyeTe KOHCTPYKTUBHBIX CUCTEM 3JIEMEHTOB 3/IaHUM.

Ocoboe 3HaueHWe sl YCBOCHHUS COJACPXKAHHUA MOAYJISA W MPHUBUTUS NPAKTUYECKUX
HABBIKOB MMEET MpaBHJIbHAs W 4YETKas OpraHu3alvs MPOBEICHUS U BBIIOJHEHHUS CTYyACHTaMU
NPaKTUYECKUX paboT (M3MEPUTENIbHBIX, PACUETHBIX, TpapHUUEcKX) ¢ TpeOyeMOl TOYHOCTBIO MO
KOHTPOJIEM IIpenoaBaTes.

Ilepen HavagOM BBIMOJHEHHS K10 pabOTHI CTYJEHTHI JOJKHBI O3HAKOMHUTHCS C €€
OCHOBHBIMH TIOJIO’KEHUSIMU, TOJTOTOBKOM 00pa3loB K HCIBITAHHUIO, MOPSAKOM BBITOJIHEHUS
pabotel. Ilocie BBIMOTHEHHS MPAaKTUUYECKOM paboThl HEOOXOAMMO IPOU3BECTH OOpabOTKY
Pe3yJIbTaTOB UCIBITAHUH U CeNIaTh HEOOXOAUMbIE BBIBO/IBI.

PesynbraThl ucnbITaHui, X 00pabOTKa M BBIBOJBI 3aHOCATCS B KYPHAJ MPAKTUYECKUX
paboT, KOTOPBIN BEAETCA KaXKIbIM CTYJEHTOM CaMOCTOSITENIbHO.

[To xaxxgol mpakTUYecKO paboTe mpeaycMaTpUBaeTCs MHAMBHUAYAIbHBIN OTUET Mepen
IpenoaaBaTesMu.

Lenv uzyuenus.

[IporpaMMa mpenycMmaTrpuBaeT U3yuyeHUE BaXXKHEMIINX pa3/ielioB U TEM, HEOOXOIUMBIX B
MOJTOTOBKE TEXHUKOB — CTPOUTENICH MO JAHHOM CIIEHUANTHU3AINHI U OTPaXKAIOIINX COBPEMEHHbBIE
TEHCHIIUU B CTPOUTENIBCTBE IPAXKTAHCKUX U MPOMBIIICHHBIX 3JaHUN U COOPYKEHHIA.

B pesynprate  OoCcBOEHMS ~ yuyeOHOW  AMCLUMIUIMHBI  OOyYarolMiics  JOJIKEH
UMETh

NPAKTHYECKHUI ONBIT B:

— MOJATOTOBKE CTPOUTENILHOM IIOMIAJKH, Y4aCTKOB IPOU3BOJCTB CTPOUTEIBHBIX pabOT U
pabo4ynx MecT B COOTBETCTBHH C TPeOOBAaHUSAMHU TEXHOJIOIMUYECKOTO IMpOLecca, OXPaHbl TPYAa,
MOXKapHOW 6E€30MaCHOCTH U OXpaHbl OKPYXKaroIlel Cpe/ibl;

— OIpeJiesIeHus epeyHs paboT 1o odecneueHno 0€30MacHOCTH CTPOUTENBHOM TIIOIIAIKY;
- OpraHM3allil ¥ BBIMOJIHEHUS TPOM3BOJACTBA CTPOUTEIHHO-MOHTAXKHBIX, B TOM 4YHCIIE
OTJEJIOYHBIX paboT, padoT MO TEMJIO- ¥ 3BYKOU3O0JIALIMH, OTHE3AIUTE U aHTUBaHJAJIbHON 3aluTe
Ha 00BEKTE KaUTaJIbHOTO CTPOUTEIIHCTBA;

— orpeziesieHus] HOTPEOHOCTH MPOU3BOICTBA CTPOUTEIBHO-MOHTAXHBIX padoOT, B TOM YHCIIE
OTJICJIOYHBIX pabOT, Ha OOBEKTE KAMHUTAIbHOTO CTPOUTENHCTBA B MaTE€PHAIBbHO- TEXHHUYECKHX
pecypcax;

— oopmileHHs 3as8BKH, NPUEMKH, paclpeneieHus, y4yéTa W XpaHEHHs MaTepuaibHO-
TEXHUUYECKUX PECYpPCOB JIJIsl IPOU3BOACTBA CTPOUTEIBHBIX padoT;

— KOHTpPOJISI KayecTBa M 00beMa KOJMYECTBA MaTepUalbHO- TEXHUUYECKHUX PECYpCOB IUIs
IIPOM3BOJICTBA CTPOUTEIBHBIX PadoT;

- pa3paboTKu, TUTAHUPOBAHUS U KOHTPOJIS BHITIOJHEHUSI ONIEPATUBHBIX MEp, HAPABICHHBIX
Ha HcTpaBieHue Ne(eKTOB pe3yIbTaTOB OJTHOTHITHBIX CTPOUTEIBHBIX padoT;

- COCTaBJICHHS KAIBKYJSIMH CMETHBIX 3aTpaT Ha HCHOJIb3yeMble MaTepuaIbHO-
TEXHUUYECKHE PECYPCHI;

— COCTaBJICHHS] TMEPBUYHOM YYETHOM JOKYMEHTAalMU I10 BBIIOJHEHHBIM CTPOUTEIHHO-
MOHTQKHBIM, B TOM 4YHCJIE€ OTJAEJIOYHbIM paboTaM B MOJpPA3/EICHUH CTPOUTEIbHON
OpraHu3aIny;

- NPEJCTaBICHUS s MPOBEPKH U COMPOBOXKICHUM IPH MPOBEPKE M COIVIACOBAHUS
NEPBUYHOHN YYETHOH JOKYMEHTAIIMH TI0 BHITIOJIHEHHBIM CTPOUTEIHHO-MOHTaKHBIM, B TOM YHCIIE
OTJEJIOYHBIM paboTam;



— KOHTPOJISI BBIMIOJHEHHUS] MEPONPUSTUA MO OOECIEeUeHUI0 COOTBETCTBUS PE3YyJIbTaTOB
CTPOUTENBHBIX PAa0OT TpeOOBaHUSAM HOPMATHBHBIX TEXHHYECKHUX JIOKYMEHTOB M YCIOBHUSM
JIOTOBOPA CTPOUTENIBHOTO MOJAPSAA;
— IUIAHUPOBAHUS M KOHTPOJISI BBIIOJIHEHMS] MEp, HAINPABICHHBIX Ha NPENYyNpEXJIECHUE U
YCTpaHEHHE MPUYMH BO3HUKHOBEHMS OTKIOHEHHH pEe3yJbTaTOB BBINOJHEHHBIX CTPOUTEIbHBIX
paboTr oOT TpeOOBaHMII HOPMATHUBHOM TEXHUYECKOW, TEXHOJIOTHUYECKOM U MPOCKTHON
JOKYMEHTAIUU;
— pemieHust MPOo(UIBHBIX 3a7ad Ha STare BBIMOJIHEHUS TEXHOJIOTMYECKHX IPOILIECCOB Ha
00BEKTE KalUTAJIbHOTO CTPOMUTENBCTBA (M3BICKAHUS, MPOEKTUPOBAHUSA, CTPOUTEIHCTBA,
IKCIUTyaTalusl, PEKOHCTPYKLMS, KalUTaJIbHBII PEMOHT , CHOC) HAa OCHOBE JIaHHBIX
MH(OPMALIMOHHBIX MOJETEH;
— (dbopMHUpOBaHUs BUOB MPEICTABICHNUS JaHHBIX WH(POPMAIIMOHHON MOAEIH MPH PEIICHUH
npoUIbHBIX 3a/Jay Ha JTale BBINOJHEHUS TEXHOJOTUYECKUX IMIPOLECCOB Ha OOBEKTe
KaIUTaJIbHOI'O CTPOUTENIbCTBA;
— odopMmIIeHHs BUAOB MPEACTABICHUS TaHHBIX UH()OPMALIMOHHONW MOJIENIM B COOTBETCTBUU
CO CTaHAapTOM MPHUMEHEHHsS TEXHOJOTHH HWH(POPMAIMOHHOTO MOJCITUPOBAHUS Ha JTare
BBIMIOJTHEHHUS] TEXHOJOTHYECKHX TMPOIECCOB Ha OOBEKTE KAMUTAIBHOTO CTPOUTEIhCTBA B
OpraHu3aluy;
— dbopMUpOBaHUS U KOMIIOHOBKM TEXHHYECKOM JOKYMEHTAllMM Ha OCHOBE JIaHHBIX
CTPYKTYPHBIX 3JIEMEHTOB MH(MOPMAIIMOHHON MOJEIM Ha 3Tale BbIIOIHEHUS] TEXHOJIOIMUYECKUX
MPOLIECCOB Ha 00BEKTE KAUTATBHOI'O CTPOUTENILCTBA;
— COXpaHEHHMS W Tepelayd TEXHUYECKOH ITOKYMEHTAalud B TpPeOyeMOM DJIEKTPOHHOM
dbopmare;
- Ie4YaT TEXHUYECKOM TOKyMEHTallUH.

yMeTh:
- BBIIIOJHATH IUIAHUPOBKY M Pa3METKy y4yacTKa IIPOU3BOJICTBA CTPOUTENBHBIX pabOT Ha
00BEKTE KAIUTAILHOTO CTPOUTENBCTBA,;
- OCYILIECTBIIATH IJIAHUPOBKY U Pa3METKY y4acTKa IMPOU3BOJCTBA CTPOUTEIbHBIX pabOT Ha
00BEKTE KaIUTAIbHOTO CTPOUTENIbCTBA;
- OCYILIECTBIATh IPOU3BOJICTBO CTPOUTEIBHO-MOHTAXHBIX, B TOM YHCII€ OTAEIOYHBIX
paboT B COOTBETCTBUM C TpeOOBaHUSAMM HOPMATUBHO-TEXHHYECKOH JOKYMEHTaIUH,
TpeOOBaHUSAMU JI0rOBOPA, PA0OUNMU YEPTEKAMU U IPOEKTOM MPOU3BOICTBA PadoT;
- OCYILECTBIATh JOKYMEHTAJIbHOE COMPOBOXKIEHUE MPOM3BOJCTBA CTPOMTEIBHBIX PabOT
(>KypHaJbl IPOU3BOJCTBA padOT, aKThl BHIIOJHEHHBIX padboT);
- OCYLIECTBIATh BHU3YaJIbHBIH M HMHCTPYMEHTAlbHbIM (reoje3udeckuii) KOHTPOJIb
MOJIO)KEHUN 3JIEMEHTOB, KOHCTPYKIIMM, YacTel W AJIEMEHTOB OTIEJIKM O0bEKTa KalHuTalbHOI'O
CTPOMTENBCTBA (CTPOCHUS, COOPYKEHHSI), UHKEHEPHBIX CETEH;
- o0ecrieunBaTh MPUEMKY U XpaHEHHE MaTepHalioB, W3JEIUI, KOHCTPYKUUN B
COOTBETCTBUH C HOPMATUBHO-TEXHUYECKON JOKYMEHTAIUEH;
- dbopMupoBaTh W MOAJEPKUBATH CHUCTEMY YYETHO-OTUETHOM JOKYMEHTAIMH IO
JBUKEHUIO (MPUXOAY, PacX0y) MaTepUalbHO-TEXHUUECKUX PECYPCOB Ha CKIIAC;
- pacnpeenaTh MalluHbl U CPEACTBAa MaJIOi MEXaHMU3alMU 110 TUIIaM, Ha3HAYEeHUIO, BUIaM
BBINOJIHSIEMBIX paloT;
- MIPOBOAUTH OOMEpHBIE PabOTHI;
- OIpeNeNIATh OOBEMBI BBIMOJHAEMBIX CTPOUTEIbHO-MOHT)XHBIX, B TOM YHCIE U
OTJIEJIOYHBIX padoT;
- OCYILECTBIATH TIOKyMEHTaJIbHOE OQOpPMIICHHE 3asBKH, IPHUEMKH, PACIpeeNeH s, yueTa
U XpaHEHUS MaTepUalbHO-TEXHUYECKUX DPECYpCOB (3asiBKH, BEIOMOCTH pacxojia M CIHCaHUs
MaTepUaIbHBIX LIEHHOCTEN);
- pacrno3HaBaTh pa3lUyHble BUABI J1€()EKTOB OTAENOUYHBIX, M3OJSLUOHHBIX M 3alIUTHBIX
MOKPBITUH 110 pe3ybTaTaM U3MEPUTEIBHOIO U HHCTPYMEHTAIBHOIO KOHTPOJIS;



- OTIpEeICTISATh TepedeHbh PaboT Mo oOecrmeueHnto Oe30MacHOCTH y4acTKa IMPOU3BOJICTBA
CTPOUTENIbHBIX PaboT;
- BECTU ONEPALMOHHBIN KOHTPOJIb TEXHOJOTMYECKON MOCIIEI0BATENILHOCTH IPOU3BOACTBA
CTPOUTEIIbHO-MOHTAXXHbBIX, B TOM YHCJE OTIEIOYHBIX paboT, yCTpaHssi HAPYIICHUS TEXHOJIOTUU
U o0ecrieynBasi KaueCTBO CTPOMTEIBHBIX pabOT B COOTBETCTBHHM C HOPMATHBHO-TEXHUYECKOU
JIOKYMEHTAIUECH;
- OCYILECTBIATh  JOKYMEHTAJIbHOE  CONPOBOXKICHUE  pE3YyIbTATOB  ONEPALUOHHOIO
KOHTPOJISI KauecTBa paboT (KypHaj ONepallMOHHOTO KOHTPOJIS KauecTBa paboT, aKThl CKPBITHIX
paboT, aKThl MPOMEXYTOYHON MPUEMKH OTBETCTBEHHBIX KOHCTPYKIIUA);
- KaJIbKYJIUPOBAaTh CMETHYIO, IUIAHOBYIO, (PAKTHYECKYIO CE€0ECTOMMOCTh CTPOUTENbHBIX
paboT Ha OCHOBE YTBEPKIACHHON JOKYMEHTALIUH;
- OTpeENATh BEIIMYMHY MPSMBIX M KOCBEHHBIX 3aTpaT B COCTaBe CMETHOM, MJIAHOBOH,
(akTHUecKoil ce0eCTOMMOCTH CTPOUTENBHBIX pa00T HAa OCHOBE YTBEPKICHHOW JOKYMEHTAIIUH;
- oQOpMIIATH MEPUOUYECKYIO OTYETHYIO NOKYMEHTALUIO MO KOHTPOJIIO HCIIOJIb30BAHUS
CMETHBIX JINMUTOB;
- UCIOJIb30BaTh UGPOBOIM BUA UCXOTHONW MH(MOpMALUU I CO3AaHMs UHDOPMALIMOHHON
MOJIEJIM Ha JTale BBINOJHEHUS TEXHOJIOIMUYECKHUX IPOIECCOB Ha OOBEKTE KalUTaJIbHOIO
CTPOUTENBCTBA;
- ¢dbopmupoBaTh HMH()OPMAIMOHHYIO MOJENbh HA J3Tale BBITOJHEHHS TEXHOJIOTHMYECKUX
MIPOLIECCOB Ha OOBEKTE KAMUTAIHLHOTO CTPOUTEIHCTBA HA OCHOBE YepTexeill, TaOIMYHbIX OopM U
TEKCTOBBIX JOKYMEHTOB;
- MpOCMaTpUBaTh M U3BJIEKATh JaHHbIE, BEHIOUpPATh HEOOXOIUMbIE KOMIIOHEHTHI, 3aIIOJIHATh
aTpuOYTHBHBIC JaHHBIC OJIIEMEHTOB HWH(POPMALMOHHBIX MOJENEH Ha JTane BBITOJHEHHS
TEXHOJIOTHYECKHX MPOIIECCOB HA OOBEKTE KATUTAIILHOTO CTPOUTEIHCTBA;
- HCIOJIb30BaTh  HEOOXOAMMBIE IPOrpaMMHBIE CpEJICTBAa s  MH(POPMALMOHHOIO
MOJICJIMPOBAHUS M pelIeHUs NpOoQUIbHBIX 3a/lad Ha JTale BBIMOJTHEHUS TEXHOJIOTMYECKUX
IPOIIECCOB HAa 00BEKTE KAUTAIBLHOTO CTPOUTEIILCTBA,
- O0OCHOBBIBaTb NPHUHATOE pelIeHHe TMpPH CO3AAHUU  CTPYKTYPHBIX  3JIEMEHTOB
MH(OPMALlMOHHON MOJIENIM Ha JTare BBINOJIHEHUS TEXHOJIOIMYECKUX IPOLIECCOB Ha OOBEKTE
KallUTaJIbHOT'O CTPOUTEIILCTBA,
- pemars 3aJaud B COOTBETCTBMM C MpoduieM paboTbl Ha J3Tane BbINOJIHEHUS
TEXHOJIOTHYECKUX MPOLECCOB Ha 00BEKTE KAIUTAILHOTO CTPOUTENbCTBA;
- HCI0JIb30BaTh TEXHOJIOIMHM MH(OPMALIMOHHOTO MOJEIUPOBAHUS NIPHU PEIICHUU 33]a4 Ha
ATare BHIOJHEHUS TEXHOJIOTMUECKUX MPOIIECCOB Ha 00BEKTE KATUTAILHOIO CTPOUTENILCTBA,
- olleHMBaTh 3()(PEKTUBHOCTh MPOTrPAMMHOIO OOeCnedeHus ISl pelieHHs] MPOQPHIbHBIX
3a/1ay;
- COTJIACOBBIBATh PEIICHUS B MTPOLIECCE KOJIJIEKTUBHOM paboThl ¢ MHPopMarueit
- ¢dopmupoBaTh TpeOOBaHHS K TEXHHUYECKOMY, HH()OPMAIMOHHOMY M TNPOTrPaMMHOMY
00ecrevyeHn0 MIpoLeccoB HMH(POPMAIMOHHOTO MOJEIUPOBAaHUS Ha d3Tale BBINOJIHEHUS
TEXHOJIOTUYECKUX MPOIECCOB Ha 00BEKTE KAUTAILHOTO CTPOUTENBCTBA,;
- oToOpakaTb  JaHHblE  HMH()OPMAIIMOHHOW  MOJENM  HA  OdTale  BBIIOJHEHUS
TEXHOJIOTUYECKUX TMPOLIECCOB HAa OOBEKTE KalUTAIBHOTO CTPOUTENIBCTBA B IpaUiyeckoM U
TaOIUYHOM BUJIE;
- ¢dopmupoBaTh TpeOOBaHUS K TEXHUYECKOMY U MPOrpaMMHOMY OOECHEeUeHHIO s
BBIIYCKa TEXHUUYECKOM TOKYyMEHTALIUH.

3HATh:
- TpeOOBaHUS HOPMATUBHBIX TEXHUYECKUX JOKYMEHTOB, OIPEAEISIOUMX COCTaB H
HOPSI0K 0O0YCTPOICTBA CTPOUTENHHOM IIIOIIAIKY;
- TpeOOBaHUS HOPMATHUBHBIX TEXHUYECKHX JOKYMEHTOB K IIPOU3BOJCTBY CTPOHUTENIHHO-
MOHTQ)XHBIX, B TOM YHCJI€ OTJIEJIOUYHBIX paObOT Ha 00BbEKTE KAaTUTAJIHLHOIO CTPOUTENBCTBA,
- TEXHOJIOTUU TPOU3BOJCTBA CTPOUTEIHLHO-MOHTAXKHBIX pabOT; B TOM YHCJIE OTIAEIOYHBIX
paboT, paboT MO TEII0- U 3BYKOU3OJISALINHI, OTHE3AIUTE U aHTUBAaHJAIbHON 3aIlNTe;



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

- TEXHOJIOTUH KaTOJAHOM 3alUThl 0OBEKTOB;

- 3Tamnbl BBIOJIHEHUSI COJEpPKAHWE M OCHOBHBIE ATallbl T'eOJE3MYECKUX pPa3OMBOYHBIX
pabor;

- METOABl BU3YaJbHOTO M HMHCTPYMEHTAJIBHOTO KOHTPOJIA KayecTBa W O0OBEMOB
(KOJMueCTBa) MOCTABIAEMBIX MaTEPUAIBHO-TEXHUYECKUX PECYPCOB;

- IpaBWwIa TPaHCIOPTUPOBKH, CKJIAJAMPOBAHMSI M XPAHEHMs] Ppa3IMYHbIX BHUJIOB
MaTEepUaIbHO-TEXHUYECKUX PECYPCOB;

- TpeOOBaHUS HOPMATHBHON TEXHWYECKOH M TPOEKTHOM IOKYMEHTAIlMM K COCTaBy H
Ka4yeCTBY ITPOM3BOICTBA CTPOUTENIbHBIX pabOT HAa 0OBEKTE KAaIIUTAaIbHOI'O CTPOUTEILCTBA;

- METOABl ONpPEIENCHUs] BHJOB, CIIO)KHOCTH H OOBEMOB CTPOUTEIBHBIX paboT u
IIPOU3BOJCTBEHHBIX 3a/1aHUN;

- TpeOOBaHUS HOPMATUBHON TEXHUUYECKON M TEXHOJIOTUYECKOH TOKyMEHTALMU K COCTAaBY H
COJICPKAHUIO ONEPALMOHHOTO KOHTPOJISI CTPOUTENIBHBIX POLIECCOB U (WJIM) IPOU3BOJICTBEHHBIX
oTepanuii Mpu MPOU3BOACTBE CTPOUTEIBHO-MOHTAXHBIX, B TOM YHCIIE OTACIOYHBIX PadoT;

- TpeOoBaHus 3akoHOJarenbcTBa Poccuiickoit @enepanuu K NOpsaKy Hpuéma-nepenadu
3aKOHUYEHHBIX O0OBEKTOB KallUTAJILHOTO CTPOUTEILCTBA U ATANIOB KOMILJIEKCOB padoT;

- TpeOOBaHUS HOPMATUBHBIX TEXHUYECKHX JIOKYMEHTOB K MOPSAAKY MPUEMKH CKPBITHIX
paboT U CTPOUTENbHBIX KOHCTPYKLHUMH, BIMSAIOIIMX Ha OE30MAaCHOCTb OOBEKTa KallUTalbHOI'O
CTPOUTEIIBCTBA;

- METO/JIbl U CPE/ICTBA HHCTPYMEHTAIBHOIO KOHTPOJISI KAaUE€CTBA PE3YJIbTaTOB IPOU3BOACTBA
CTPOUTEIBHO-"MOHTAXKHBIX, B TOM YHUCJIE OTAEIOYHBIX PaldoT;

- TEXHUYECKHE yCIOBUS M HAIMOHAIBHBIE CTAHIAPTHI HA IPHHUMAEMbIe paboTHI;

- 0COOEHHOCTH IIPOM3BOJICTBA CTPOUTENIbHBIX Pa0OT HAa ONACHBIX, TEXHUYECKU CIOKHBIX U
YHHUKQJIbHBIX 00BEKTAaX KallUTAIbHOIO CTPOUTEIBCTBA;

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

- IpaBWwa W TOPSAOK HajlaJKu M  PETYJUPOBAHMUS KOHTPOJIbHO-U3MEPUTENBHBIX
MHCTPYMEHTOB, 000pYI0BaHUS AJIEKTPOXUMHUYECKON 3alllUTHI;

- nopsAA0K 0(OpMIIEHUS 3a8BOK Ha CTPOMTENIbHbIE MaTe€pHaibl, U3ETUSI U KOHCTPYKIIUH,
00opynoBaHue (MHCTPYMEHThI, UHBEHTapHbIE MPUCTIOCOOJICHUS), CTPOUTENBHYIO TEXHUKY
(MalIUHBI 1 MEXaHU3MBI);

- CXEMbI ONEpPAlMOHHOIO KOHTPOJIS KauecTBa CTPOUTEIbHO-MOHTAKHBIX, B TOM YHCIIE
OTJEJIOYHBIX paboT;

- paloHaIbHOE NPUMEHEHNE CTPOUTENBHBIX MAIlIMH U CPEJCTB MaJIO MEXaHU3alUu;

- IIpaBUJIa COJIEPXKAHMS U SKCILTyaTallui TEXHUKU U 000pyI0BaHNUS;

- COBPEMEHHYI0O METOJMYECKYI0 U CMETHO-HOPMaTHBHYIO 0a3y II€eHOOOpa3oBaHUS B
CTPOUTEIIBCTBE;

- MpaBWia BEACHMS HCIIOJHUTENbHOM M YYETHOM JOKYMEHTAlMu IpU TPOU3BOJICTBE
CTPOUTENBHBIX paboT;

- MOPSAZIOK COCTaBJICHHUS] BHYTPEHHEH OTYETHOCTH IO KOHTPOJIIO KauecTBa CTPOMTENBHO-
MOHTQ)XHBIX, B TOM YHCJI€ OT/ICJIOUHBIX padoT;

- METOJIbl U CpE/ICTBAa yCTpaHEHHS /Ae(PEKTOB Pe3yJbTaTOB MPOM3BOICTBA CTPOUTEIHHBIX
pabor;

- METO/]IbI MPOPUIAKTUKH 1€(EKTOB CUCTEM 3alIUTHBIX MOKPBITHIA;

- MIEPCIIEKTUBHBIE OPTraHU3AllMOHHBIE, TEXHOJIOTMYECKHME M TEXHUYECKHUE pELICHHS B
00JacTu MPOU3BOJICTBA CTPOUTENBHBIX PaldoT;

- OCHOBAHHUSI U TOPSJIOK MPUHATHS PEIICHHH O KOHCEPBALMU HE3aBEPUICHHOTO O0BEKTa
KalUTaJIbHOI'O CTPOUTENIbCTBA;

- cocTaB pabOT MO KOHCEPBAIMM HE3aBEPIIEHHOT0 00BEKTa KalUTAIbHOTO CTPOUTENIHCTBA
U TIOPSZOK UX IOKYMEHTAJIBLHOTO 0(hOpMIICHUS;



- 3alady B COOTBETCTBUU C MpoduiieM padOThl, METOIbI, PEUICHHS, LETH, 3aJadd U
NPUHIUIB UHPOPMAIMOHHOTO MOJCTHPOBAHUS HA JTalle BBIMOJHEHHUS TEXHOJIOTHYECKUX
IPOIIECCOB HAa 00BEKTE KAUTAIBLHOTO CTPOUTEINILCTBA;

- CTaHIApThl M CBOJBI TpPaBWI pPa3padOTKM HHOOPMAIMOHHBIX MOJIENed Ha JTare
BBITIOJTHEHHS TEXHOJIOTUYECKHX MPOIECCOB HA O0BEKTE KATUTAIIBHOTO CTPOUTEILCTBA;

- YPOBHH TPOPAOOTKH DIIEMEHTOB WH(MOPMAIMOHHBIX MOJEJICH Ha dTare BBIIOJHCHHUS
TEXHOJIOTHYECKHX MPOIIECCOB HA OOBEKTE KATUTAIILHOTO CTPOUTEIBCTRA;

- KJ1acCU(DUKATOPBI KOMIIOHEHTOB HH()OPMAIMOHHBIX MOJEJICH Ha 3Tane BBITIOJIHCHUS
TEXHOJIOTUYECKHX MPOIECCOB HA OOBEKTE KATUTATBHOTO CTPOUTEIILCTBA;

- byHKIMH TPOGUIBLHOTO IPOrPAMMHOTO 00ECTICUCHUS;

- METOJIbI KOJUIGKTHBHOW pa0OThl HaJ eIuHOW WH(GOPMAIMOHHOW MOJENBbI0 Ha JTare
BBIMOJIHEHHS TEXHOJIOTUYECKUX MPOIECCOB HA 00BEKTE KAUTAIILHOTO CTPOUTEIbCTBA;

- Ha3HAYCHUE MEXKTUCIUIUIMHAPHONW KOOPIWHAIMN WH(GOPMAIMOHHBIX MOJCNICH Ha dTare
BBIMOJIHEHHS TEXHOJIOTUYECKUX MPOIECCOB HA 00BEKTE KAMTAIILHOTO CTPOUTEIbCTBA;

- Ha3HAYEHHUE, COCTaB M CTPYKTypa IUIaHA pealu3ali MpoeKTa HH(GOPMAIMOHHOTO
MO/JICIIMPOBAHMSI HA JTAlle BBIMOJIHEHUS TEXHOJIOTHYECKUX MPOIIECCOB HA 00BEKTE KAUTAILHOTO
CTPOUTENIbCTBA;

- OCHOBHBIC TPEOOBAaHUS K COCTaBY M OQGOPMIICHHIO TEXHMYECKOW JIOKYMEHTAIIWH,
HA3HA4YCHHE, COCTAB U CTPYKTypa CTaHIapTa MPUMECHECHHS TEXHOJIOTHH HH()OPMAIIMOHHOTO

- MOJICJIMPOBAHUSI HA JTalle BBINOJHEHHUS TEXHOJIOTHYECKUX TIPOLECCOB Ha OOBEKTEe
KaIATaJIbHOTO CTPOUTEIIHCTBA B OPTaHU3AIUH.



IIpakTHyeckas padora Ne 1
Tema: TemorexHUYeCKMH PACYET OrPAKIAIOMIAX KOHCTPYKIM M
Heap paldoThl: HAy4yUTh CTYJCHTOB BBIMIOJHATH TEIUIOTEXHUYECKUM pacyer
Orpa)KJAOIINX KOHCTPYKIIUIA.
Xoa padoTbl

1. KiiuMaT MeCTHOCTH M1 MUKPOKJIMMAT MOMeIIeHNs].
Parion cTtpoutensctBa: r. Huxxauin Hosropos.
Ha3naueHue 31aHus: )KUJIOE.

PacdyeTHass OTHOCHTENBbHAs BJIAKHOCTh BHYTPCHHETO BO3AyXa M3 YCIOBUS HE
BBITIQJICHUST KOHJCHCATa Ha BHYTPCHHHUX IOBEPXHOCTSAX HAPYKHBIX OTPakICHUH
paBHa - 55% (CHwulI 23-02-2003 m.4.3. Tabn.1 mist HOpMaIBHOTO BIIAKHOCTHOTO
pexuma).

OnTuMmanpHas Temmeparypa BO31yXa B JKWIOH KOMHAT€ B XOJIOJHBIM IEPUOA
roga tin= 20°C (I'OCT 30494-96 Tabxn.1).

Pacuernas Temmeparypa Hapy>XKHOrO Bo3ayxa tex, ompenaensemas o TemMmnepaTrype
HanOoJsiee XOJOAHOW MATUIHEBKH oOecrieueHHocThio 0,92 = -31°C (CHull 23-01-
99 tabx. 1 cronber 5);

[IpoaOmKUTENBHOCT,  OTOMMUTEIBHOTO  MEPUOJA CO  CPEIHEHM  CYTOYHOMU
TeMrnepatypoil HapyxHoro Bo3ayxa 8°C paBHa Zn =215 cyr (CHull 23-01-99
Tabi. 1 cronber 11);

CpenHss TemrepaTypa Hapy»KHOTO BO3JyXa 3a OTONUTENBbHBIM mepuon th= -
4,1°C (CHuII 23-01-99 Tabm. 1 cronberr 12).

2. KoHCTpYKIMS CTEHBI.

A A 1

CreHa COCTOMT U3 CACAYIOLIMX CIIOCB:

o Kupnuu nexopatusnsiii (6eccep) Tommunoi 90 mMm;



o yTEIJIUTENb (MHUHEpATIOBaTHAs IUINTA), HA PUCYHKE €r0 TOJIIMHA 0003HAUYEHA
3HakoM "X", Tak Kak OHa Oy/eT HalJieHa B MPOIECCe pacuera;

e CHJIMKATHBIM KUPIHUY TOJIIHUHON 250 MM;

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

3. Teiogusuvyeckne XapakTepucTHKN MaTepHAJIOB.

3HadyeHus XAPAKTCPHUCTHUK MATCPUATIOB CBCIACHLI B Ta6JIHHy.

KozddmumeHT [3]
E Tenno- MNaponpo-
%_E g émE NpoBOAHOCTH HM LA EMOCTH
No M s<|es|e3 A, M,
cnon arepuan cnos es |55 5| BU/meC) | mr/(muna)
2E|5 = & (taBn. O1 (taBn. O1
= cTonBew, 9 cronbew 12
[31) [31)
KMpMWY geKopaTUEHbIF
1 (Beccep) Ha LEMEHTHO- - a0 2300 0,96 0,1
MecyaHom pacTeope
o | YTenAuTens a3 | x| 250° 0,085* 0,41*
(MWHEpanoBaTHaA nAKuTa)
CHMAMHATHBIA KMpIKY Ha
3 LeMEHTHO-NecYaHom 209 250 1200 0,87 0,11
pacTeope
g | WTYKATYPKE (CnOMKHBIA 228 | 20 | 1700 0,87 0,098
pacTeop)

IIpumeuanue (*): [laHHbIE XapaKTEPUCTUKU MOXKHO TaKXKe HaUTH Yy

MPOU3BOJUTEIICH TEIIOU30JAIMOHHBIX MaTEPUATIOB.
Pacuer

4. OnpeaesieHne TOJIIMHBI yTEIJIATEs.

s pacdera TONIIMHBI TEMJIOM3OJISIIIHOHHOTO CIIOST HEOOXOAMMO OMPEIECIUTh
COMPOTHUBJICHUE TEIUIONEpPEAaud OTrpaXJaromell KOHCTPYKIIMU HUCXOIsi U3
TpeOOBAHMI CAHUTAPHBIX HOPM U SHEPTOCOEPEIKECHHUS.

4.1. OnpenesieHne HOPMbI TEIVIOBO 3alIIUTHI 10 YCJIOBHUIO
JHeprocoepeKeHusl.

Omnpenenenue Tpagyco-CyTOK otonmuTenabHoro mepuoma mo m.5.3 CHull 23-02-
2003:

Dy = (tint - tht)th = (20 + 4,1)215 = 5182°CXCYT

IIpumevanue: Takxe rpajyco-cyTku uMeroT odo3nauenue - 'COIL.



HopmatuBHOE 3HaueHHE MPUBEICHHOTO CONMPOTHUBIICHUS TEIUIONEpPEaadye CleayeT
NpUHUMATh HE MEHEee HOPMUPYEMBIX 3HaueHul, ornpeaensemsix no CHUII 23-02-
2003 (Tab6i1.4) B 3aBUCHMOCTH OT TPaIyCO-CyTOK paiioHa CTPOUTEIIbCTBRA!

Rreq= axDg + b = 0,00035 x 5182 + 1,4 = 3,214m?x°C/Br,
rae: Dd - rpagyco-cytku oronutenbHoro nepuoaa B Huxkuem Hosropoge,

au b - koahdunreHTs, IpuHUMaeMble 1o Tabmure 4 [1] 11t CTEH KUIOTO 3TaHUS
(cTomberr 3).

4.2. Ol'[peI[eJIeHI/Ie HOPMBI TeNnJI0BOM 3allIMTHI MO YCJIOBUIO CAHUTAPUMA.

B Hamem crnydae paccmaTpuBaeTCs B KauyecTBE MpPUMEpa, TaK KakK JTaHHBIN
MOKa3aTellb PaCCUMTHIBACTCS JJISI POU3BOJICTBEHHBIX 3/IaHUI ¢ M30BITKAMU SIBHOM
TerioTel Oonee 23 Br/MPuW  37aHMii, TpeaHAa3sHAYEHHBIX M CE30HHOM
AKCIUTyaTaluu (OCEHBIO WIIM BECHOM), a TaAKXKe 3IaHUHN ¢ pacueTHON TeMrepaTypoi
BHyTpeHHero Bo3ayxa 12 °C W HWKE TPUBEACHHOE COINPOTUBIICHUE
Terionepeaaye OTPaXKIAIOIINX KOHCTPYKIIUI (3a HUCKJIIOUYEHHEM
CBETOIPO3PAYHBIX).

OnpeneneHne HOPMATHUBHOTO (MaKCHUMaJIbHO JIOMYCTUMOIO) COIMPOTUBIICHUS
TEeIuIonepeade mo ycaoButo canutapuu (popmysa 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 10

tabmutie 6 [1] 11 Hapy>KHOU CTCHBI;
tint= 20°C - 3HaueHUE U3 UCXOIHBIX JaHHBIX;
text = -31°C - 3HaueHHE U3 UCXOIHBIX JTAHHBIX;

Atya= 4°C - HOpMHUpYEMBII TEMIIEpaTypHBI mepenag MexAay TemIepaTypoun
BHYTPEHHEI0 BO3JyXa U TEMIIEPATYPOU BHYTPEHHEN MOBEPXHOCTHU OTPaKIArOLIECH
KOHCTPYKIIMH, TIPUHUMAETCS o Tabymie 5 [1] B 1aHHOM ciydae Il Hapy>KHBIX
CTCH JKWJIBIX 3JaHUM;

tint= 8,7 BT/(M*x°C) - xo>()pUIHEHT Teronepenayn BHYTPEHHEN MOBEPXHOCTH
OTpaXKJaIoIIe KOHCTPYKIIUM, MPUHUMAaeTcs mo Tabnuie 7 [1] s Hapy>KHBIX
CTEH.

4.3. HopMma TenJioBoii 3a1MThl.

W3 mnpuBeneHHBIX BBINIC BBIYUCICHUM 3a TpeOyeMoe COMpPOTUBIICHUE
TeIuIonepeauu BoIOUpaeM Rieql3 yCIOBHUS dHEprocOepekeHuss 1 0003Ha4aeM €ro
Tenepb Rypo=3,214M*x°C/Br,
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IIpakTnueckas padora Ne 2
Tema: TemsorexHUYeCKHd PACYET MHOTOCJIOMHOM Orpaskaarouien
KOHCTPYKIIUU
eap padoOTBI: HAYYUTH CTYJACHTOB BBINOJHATh TEIUIOTEXHUYECKUNA pacyeT
MHOTOCJIOMHOW OTPXKIAFOIIEN KOHCTPYKIIHH.

Xoa padoThI:
OnpenesieHue TOJUHBI YTENJIUTEISA

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

re: 0l- TOJIIMHA CJIOS, MM;

Ai - pacueTHbIN KOA(DPUIUEHT TEIONPOBOAHOCTH MaTepuaia ciost Bt/(m x °C).
1 croii (nexopatusHbIi kuprud): Ry = 0,09/0,96 = 0,094 M?x°C/Br.

3 cnoit (cunmukaTHbIM Kupnuy): Rs = 0,25/0,87 = 0,287 M?>x°C/Br.

4 cnoii (mrykarypka): Ry = 0,02/0,87 = 0,023 m?x°C/BT.

OnpeneneHue  MHHUMAJIBHO  JONMYCTUMOTO  (TpeOyeMoro)  TEepMHUUYECKOTO
COIIPOTHUBIICHUS TETJIOU3OJISAIIMOHHOIO MaTepraa;

- 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/oinn= 1/8,7 - compoTuBieHHE TEIIOOOMEHY Ha BHYTpPEHHEU
MOBEPXHOCTH;

Rext = 1/0ext = 1/23 - compoTtuBieHHe TEII000MEHY Ha Hapy>KHOW MOBEPXHOCTH,
Olext IPUHUMAETCS 10 Tabnuue 14 [5] ayist HapyXHBIX CTEH;

2Ri= 0,094 + 0,287 + 0,023 - cymMa TepMHUYECKHX CONMPOTHBJICHUN BCEX CIIOCB
CTeHbl 0€3 CJI0f YTEIUIMTENs, OIPEACICHHbIX C Yy4eToM Kod(h(UuIimeHTon
TEIJIOMPOBOJHOCTH MaTePUANIOB, MPUHATHIX 0 Tpade A wmm b (cTonbmsr 8 u 9
tabmuuel /{1 CIT 23-101-2004) B cOOTBETCTBUU C BIAKHOCTHBIMHU YCJIOBHSIMH
SKCIUTyaTanuu cTesl, M2-°C/BT

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

OmnpeneneHne 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,

11



rae: XR;; - cyMMa TEPMUYECKUX CONPOTUBIIEHUM BCEX CIIOEB OIPAXKICHUSA, B TOM
YKCIIE M CIIOS YTEIUIUTEIS, TIPUHATOM KOHCTPYKTHBHON TOMMUHBI, M2 °C/BT.

N3 nostydeHHOrO pe3yabTara MOKHO CJeIaTh BBIBOJI, YTO

Ro=3,503M?x°C/BT >  Ryy=3,214M?x°C/BT —  CIEIOBaTENbHO,  TOJIIUHA
YTEIINTENs M0100paHa NPABHJILHO.

BiiusiHue BO3AYIIHOM MPOCIOUKHI

B cnywae, korma B TpEXCIOWHOW KJIaJAKE B KauyeCTBE YTEIUIUTENS
MIPUMEHSIIOTCSI MUHEPaJIbHAsL BAaTa, CTEKJIOBAaTa WIM JPYrod IUIMTHBIN YTEIIUTENb,
HEOOXOJAMMO YCTPOMCTBO BO3AYIIHOW BEHTWJIMPYEMOM MPOCIOUKH MEXKIY
HAPY)KHOW KJIQAKOM U yTeIuuTesneM. TONIMHA 3TOW NPOCIOWKHA JIOJDKHA
coctaBiITh HE MeHee 10 MM, a sxenatensHO 20-40 mM. OHa HeoOXoaMMAa IS TOTO,
YTOOBI OCYIIATh YTEIUIUTEIb, KOTOPHIA HAMOKAET OT KOHAEHCATA.

I[aHHaSI BO3ayIIHaA HpOCHOﬁKa ABIACTCA HC 3aMKHYTBIM IIPOCTPAHCTBOM,

MOATOMY B CJydae €€ HaJluuus B pacyeTe HEOOXOJUMO YYHUTHIBaTh TPeOOBaHUS
m1.9.1.2 CII 23-101-2004, a umeHHO:

a) CJIOM KOHCTPYKUHH, PACIOJIOKEHHBIE MEXIYy BO3AYIIHOW MPOCIOUKOW H
Hapy>KHOW TOBEPXHOCTHIO (B HAIlEeM Cllydae - 3TO JEKOPATUBHBIA KHUPIHY
(beccep)), B TEIIIOTEXHUYECKOM pacuyeTe HEe YUUTHIBAIOTCS;

0) Ha MOBEPXHOCTH KOHCTPYKIMH, OOpAIIEHHON B CTOPOHY BEHTHJIMPYEMOMU
Hapy>KHbIM  BO3AYXOM TMpPOCIOHKH, CJleAyeT MNpUHUMATb KO3(PPUIUEHT
TEIUIO0TAAYHN Oext = 10,8 BT/(M°C).

IIpumeyanue: BIUSHUE BO3AYLIHOW IPOCIONMKH YUYUTHIBACTCS, HAIIPUMED,
IIPY TEIUIOTEXHUYECKOM PACUETEe MIACTUKOBBIX CTEKJIONAKETOB.

BriBOIBI:

MNPAKTUYECKAS PABOTA Ne 3
Tema: KoHCTpYKTHBHBIE CHCTEMBbI 3AHUH
Leab padoThl: HAYYUTh CTYJECHTOB Pa3inyaTh KOHCTPYKTUBHBIE CUCTEMBI 30aHUN
B IIJIaHE U B pa3pese
Xoxa padoTbl

K OCHOBHBIM KOHCTPYKTHBHBIM »3JIEMEHTaM 3AaHuil (puc.l) oTHOcATCA:
(GbyHIaMEHTBI, CTEHBI, IEPEKPBITHS, IEPETOPOJIKH, KPBIIIA, JIECTHULIA, OKHA, ABEPH.
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Puc.1. KoHCTpyKTHBHaAs cXeMa MHOTOATAKHOTO 3/1aHUS

1 - dyumamenT, 2 - moa mojaBaia; 3 - TEPEKpPhITHE HaAN ToaBajiom; 4 -
TUJPOU3OJIALMSA;, S5 - HAPYKHBIE CTEHBI, 6 - MEXIyITaXXKHbIC MNEPEKPBITUS; 7 -
BHYTPEHHHE CTEHBI; 8 - MEPETOPOIKH;9 - ueprauyHoe nepekpoitue; 10 - yepnak; 11 -
Kpblia; 12 - nectauna; 13 - nmapamnet; 14 - okHa; 15 - oTMOCTKA.

Puc.2. KoHCTpyKTHUBHBIE CXeMbI O€CKapKACHBIX 3[JaHUHN C HECYIIIUMU CTEHAMU

a - MPOJIOJIBHBIMH, O - TIOTIEPEYHBIMHU.

ITPAKTHYECKAS PABOTA Ne 4
Tema: KoHCTPpYKTHBHBIE CHCTEMBbI 3JaHUI: JIECTHULA, OKHA, IBEePH
Leab paboThl: HAYYUTH CTYJICHTOB Pa3inyaTh KOHCTPYKTUBHBIE CUCTEMbI 3JaHUIN

B IJIAHE U B pa3pese
Xoxa paboTbl
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Puc.3. KoHcTpykTHBHASI cXxema KpyIMHOOJIOYHOTO 3/1aHUS C TTONEPEYHBIMU U
MPOIOJBLHBIMU HECYIIIUMH CTEHAMU

1 - yrioBoii 6J10K; 2 - MPOCTEHOYHBIN; 3 - TOJOKOHHBI; 4 - MepeMbIUCUHBI; 5 -
0JIOK BHYTPEHHEHN CTEHBI; 6 - MAHENIU IEPEKPBITHS.

Puc.4. KoHCTpyKTHBHAs cXeMa KPyIHONAHEIbHOIO JIOMa C HECYIIUMH CTEHAMU-
IIEPEropoaKamMu

1 - Hapy>XKHBIE CTEHOBBIC MMAHEIH; 2 - CAHUTAPHO-TEXHUYECKHE KaOUHBI; 3 -
HECYILNE MEePErOpPOoJIKH; 4 - BHYTPEHHHE HECYIIIME MONEPEYHbIE CTEHBI
(meperopoaku); 5 - maHE N NEPEKPHITUS; 6 - IOKOIbHBIC MaHeNu; 7 - OJIOKH
byHIaMEHTOB.
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KapkacHble 31aHus

Puc.5. KoHCTpyKTHBHAS CXEMBI 30aHUI

a - C MOJIHBIM KapKacoM; O - ¢ HEMOJIHBIM KapKacoM; | - KOJOHHBI; 2 - pureny; 3 -
ITAHEJIN MIEPEKPBITHI; 4 - HECYIIIME HAPY>KHBIE CTCHBI.

Puc.6. DnemenTsl, 00ecreynBarofe MPOCTPAHCTBEHHYIO JKECTKOCTh KapKac
3IaHUI

1 - CTEHKH KECTKOCTH; 2 - pUrenu; 3 - maHeIu-pacnopku; 4 - KOJIOHHBI.
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Puc.7. KoHcTpykTuBHAs cxema aoMa 13 OJI0KOB- KOMHAT

IIpou3BoaCTBEHHbIE 3IAHUA

Puc.8. Cxembl KapKacoOB OJJHOATAKHBIX MPOMBIILICHHBIX 3JaHHI

a - ¢ IJIOCKOM KpoBJIeH; O - cO CKaTHOM KpoBiei u poHapsamu; 1 -
dbyHmamMeHTaNbHbIe 0aNKK; 2 - GyHAAMEHTHI; 3 - KOJIOHHBI KpaifHeTo psna; 4 -
KOJIOHHBI CPEJTHETO PAJIA; 5 - MOAKPAHOBBIC OaIKK; 6 - OaTKW MOKPBITUS;, 7 -
MaHEeJIX MOKPBITUS; 8 - BOPOHKA BOJIOCTOKA; 9 - yTeruTenb U Kposis; 10 -
napanet; 11 - manenu ctensl; 12 - okoHHBIE nieperieTsl; 13 - mom; 14 - ponaps; 15
- CTpONMIIbHBIE (DEPMBI.

BriBOIBI:
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IIpakTuyeckas pabora Ne 5
Tema: KoncrpykruBHoe pemenue GyHaaMeHTOB
Ieab padoThbl: HAYYUTH CTYJACHTOB PACCUUTHIBATH (DYHIAMEHTHI.
Xoxa paboTbl

[lenbto pacyera OCHOBAHUM MO HECYLIEH CIIOCOOHOCTH SIBISIETCS OLICHKA
IPOYHOCTU M YCTOWYMBOCTH I'PYHTA-OCHOBAHMS IOJ MOJAOIIBOM ()yHIaMEHTa OT
BO3/ICICTBUS 3KCILTyaTallUOHHBIX HATPY30K.

Bocnpusitue Harpy3ku (QyHIaMEHTOM COIMPOBOXKIAETCS €ro OCaJKOH,
KOTOpasg oOycJOBJ€HAa YIJIOTHEHHWEM TIpyHTa M IOTEped €ro yCTOMYHMBOCTH,
XapakTepuzyemMon AepOopMallMOHHBIMU CIBUTaMu clioeB. Bemnumna ocaaxu (9)
3aBHCHUT HE TOJBKO OT MPOYHOCTHBIX XapPaKTEPUCTUK TPYHTA, HO M OT 3HAUYCHUS
npwiaraemoro ycunus (F) (puc. 3), kak y NpyKUHBI, BETUYUHA CKATHSI KOTOPOUH
3aBUCHUT OT €€ )KECTKOCTH 1 OT MPHIJIOKEHHOW CHUJIBI.

paduk
3aBMCUMOCTUM OCaaKun pyHAaMeEHTa OT Harpy3ku

0 F

Puc. 3

Ha rpajduke MOXXHO BBIICIWUTH TUIHUYHBIE YYACTKH, XapaKTEePU3YIOIIUE
neopMalOHHO-HANPSDKEHHBIE  TIPOIECChI, TMPOXOJAIIMEe B OCHOBAaHUU U
COITPOBOKIAIOIITUECS MTEPEMEIICHUEM U YIJIOTHEHUEM IpyHTa (puc. 4):
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OA - daza ynpyrux nedopmaruii (puc. 4, a);
ABb - ¢aza yrmmoTHeHHs] 1 MECTHBIX CABUTOB (puc. 4, 0);
bB - da3a cauros 1 Hauajgo OOKOBOTO yIUIOTHEHHMS (puc. 4, B);

BT - ¢a3za Beinopa (puc. 4, r);

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

Cxema passutusa gecdopmanmm
W NnepemMeLLeHnn rpyHTa

..............

,,,,,,,,

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

Haubonee BoctpeboBanHbIe (ha3bl pabOThI OCHOBAHUS, KOTOPHIE UCTOJB3YIOTCS B
ycioBusix crpoutenbctBa - OA, Ab wu HavanpHas yacth ¢a3el bB, e
npeobIalaloIMMU SIBJISIIOTCS yrpyrue nedopmanuu ocHoBaHus. Kaxaomy Tuiy
dbyHIaMEHTa COOTBETCTBYET CBOS (haza nedopmaruid:
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OA - nns dyHmamMeHTa B BUJE TUTAT, T/I€ JABJICHUE HA TPYHT HEBEIIHUKO;
AD - IeHTOYHBIN MeNIKO3arTyOJIeHHbIN (YHIaMEeHT;,
ABb (xonen) u BB - cTonOuateit pyHIaMEHT.

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

[Ipu Bo3BenmeHUU CTOJIOYATO-IEHTOUHOTO (GyHAamMeHTa 1o TexHosorun TUCDH
YPOBEHb HANPSIKEHW B OCHOBAHUM JOCTATOYHO BBICOK: 3aJICMCTBYIOTCS BTOpas
noysioBuHa (a3el Ab, daza BB u maxe BI'. Pabora ocHOBaHuWs B MIHPOKOM
Jvarna3oHe ynpyrux aedopmanuii odecrieunBaet "Msiarkoe" BOCHPUSTHE HArpy3Ku
OT BECA BO3BEJCHHOI'O CTPOCHHSI.

Pacuer ocHoBanmii mo Hecymieit crnocobHoctu (st ¢az OA, Ab, nawano bB)
BBINIOJIHAIOT Y€pe3 OIpeAesieHne TpeOyeMol oA au NOJ0MBhl (PyHIaMEHTa 110
cienymouei popmyie:

S>vynFlyc RO, rae
S - oAk NoA0IBk GyHIaMeHTa (cM?);

F - pacuetHas Harpy3ka Ha oOcHOBaHue (0OIIMi Bec JOMa, B TOM YHCIE
dbyHIaMEeHT, Mojie3Has Harpy3Ka, CHETOBOM TTOKPOB...) (KT);

vn = 1,2 - KO3pULIHEHT HAACKHOCTH;
Yc - KOOPGHUIHEHT YCIOBHM pabOThI UMEET CIACAYIOIINE BEIUUHHBI:
1,0 - riMHA TIIaCTUYHAS, COOPYKEHUE )KECTKOW KOHCTPYKIIUH (KAMEHHble CeHbl),

1,1 - rvHA TIACTUYHAS, COOPYKEHUSI HEXKECTKON KOHCTPYKIUU (OepessitHble Ul
KapKacHvle cmerbsl) U KEeCTKON KOHCTPYKIMH JJIMHHBIC, C COOTHOIICHUEM JTMHBI K
BBICOTE OOJbIIE 4;

1,2 - rinuHa ciabornaacTuyHas, MECKU MbUICBaThie MAaJIOBIAXKHBIC, CTPOCHUS
HEKECTKHUE U KECTKUE KOPOTKUE C COOTHOIIIEHUEM JIJTUHBI K BBICOTE MEHbIIIE 1,5;

1,2 - KpynHBIN MECOK, CTPOEHUS KECTKHUE JITMHHBIE;
1,3 - mecku MeNKue, COOPY>KEHHS JIF0OON KECTKOCTH;
1,4 - KpyHIHBIN MIECOK, COOPYKEHHSI HEKECTKUE U JKECTKUE IJTMHHBIE;

Ro - ycioBHOE pacdyeTHOE CONPOTHUBIICHUE TPYHTAa OCHOBAaHMS TSl (DYHIAMEHTOB C
riyouHo 3anoxenus 1,5...2 M (onpeaensercs mo Tadauuam 1...5).
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Tabnuya 1. Pacuemnvie conpomusnenusi Ry kpynnoooiomounvix epynmos

KpynHoo6i1oMouHbIE
TPYHTBI

Ro (xr/cm?)

lanbka unu webenv ¢

3anOAHUMENEM.
IIECYaHbIM 6,0
MBbUIEBATO-TJIMHUCTHIM 4,5
I'pasuii ¢ 3anonnumenem.

IIeCYaHBIM 5,0
MBIIEBATO-TJIMHUCTHIM 4,0

Tabnuya 2. Pacuemnvle conpomusnenus Ry necuanvix epynmos

Ro (kr/cm2)
Ilecku

IUIOTHBIE IECKHA CpeaHel IIOTHOCTH
Kpynubie 45 3,5
Cpenneit kpynaocta | 3,5 2,5
Menkue 3 2
MajioBiiaXHbIE 25 15
BJIQYKHBIE
[Ie1neBatele: 2,5 2
MaJIOBJIAKHBIE 20 15
BJIQYKHBIE

Tabauya 3. Pacuemuvie conpomuenenusi Ry Henpocadounvix enuHuCmsix epyHmos

IIs1EeBaTO-
TJIMHUCTHBIE
TPYHTBI

€

Koad.mopucroctn

Ro (kr/cm?)

Cyxoii rpyHT Baaxubrit
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TPYHT
Cyniecu 0,3 4 3,5
0,5 3 2,5
0,7 2,5 2
CyrnuHKH 0,3 4 3,5
0,5 3 2,5
0,7 2,5 1,8
1 2 1
['muabl 0,3 9 6
0,5 6 4
0,6...0,8 5..3 3.2
1,1 2,5 1

PacuetHoe CONpOTHBIEHWE TJIMHUCTBIX TPYHTOB M €ro BIIAXKHOCTH
CYLIECTBEHHO 3aBUCAT OT MOPHUCTOCTU TpPyHTA € (OTHOIIEHHE O0BEMA IMOp K
o0beMy TBepAbIX vacTull). s HOBMYKA B CTPOUTEIBCTBE 3TOT IOKA3aTENb
OLICHUTH B PEABHBIX YCIOBHUAX JOCTATOYHO CIIOXKHO, T.K. U3BJICUCHHBIM T'PYHT B
CBOOOJTHOM COCTOSIHMHM YK€ HE 00JIaJJaeT TEMU MOKa3aTelsiMU, KaKue OH MMEJ Ha
rJyOrHe, HAXOASICh MO/l 1aBICHUEM.

JIto60i1 TpyHT MpU YBJIAKHEHUM TPOCENaeT M YIUIOTHsAeTca. B mporecce
CBOETO CYILECTBOBAHUS IMYYMHHMCTBI T'PYHT, PAacHOJOKEHHBIH HMXKE TITyOUHBI
MpOMEP3aHUsl, YIJIOTHSETCS J0 CcOCTOsiHUA '"nanpiie Hekyna'. Huuto He meHsier
9TO COCTOSIHUE B TEUEHHE MHOTMX U MHOTHUX JECATKOB U COTEH JIEeT. B TO ke Bpems
IPYHT, HaxOJSIIMICA BbIIIE TIyOMHBI MPOMEP3aHUsi, MOCTOSHHO HACBIIACTCS
BJAroil M MpH CE30HHOM NPOMOpa)XMBaHUM yBeJIWYMBaeTcsi B oObeMe. Brara,
HaXOJIAIIAsACA B Mopax, yBenuduBaeT o0bem 3tux mop Ha 10%. Takum obGpazom,
I'PYHT, HAXOJSAIIMKCS BBILIE TPAHULIBI IPOMEP3AHUS, €KETONHO "BCTPSIXUBAETCH',
CTAaHOBSICb TOPUCTBIM. [JIMHUCTBIM TPYHT, HAXOIAUIMICS HUXKE TITyOUHBI
npoMep3anusi, o0aagaeT MUHUMaIbHOU (€= 0,3) MOPUCTOCTHIO U MAaKCUMAaJIbHOU
IIPOYHOCTHIO.

[IpocagouHble TJIMHUCTBIE TPYHTBI B CYXOM COCTOSIHUM  HUMEIOT
MOBBIIICHHYIO TOPUCTOCTh U BMECTE C TEM OO0JaJar0T BBICOKOM MEXaHUYECKOU
POYHOCTHIO, 00YCIOBIIEHHOM CUIIbHBIMU CTPYKTYPHBIMH CBSI3IMU (Ta0J1. 4).
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Tabnuya 4. Pacuemmnvie conpomuénenus Ry npocadounvix enuHucmeix 2pyHmos
NPUPOOHO20 CONHCEHUS

Ro (kr/cm?)

[LinoTHOCTB
[Ipocanounsie

ITPyHTa B CyXOM .
TPYHTH coctosinuH (Kkr/m) | Cyxo# rpyHT Brasibri

TPYHT

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

Tabauya 5. Pacuemnvie conpomuenenusi Ry nacvinnvix epynmos

K, (xr/cm?)
HacelnHble rpyHTBI .
. MTOBBIIIICHHOM
c1a00l BIIaXKHOCTHU
BJIAJKHOCTU

Hacpinu, Bo3BeICHHBIC
IJJaHOMEPHO U C

Ve 25..18 2,0..15
ITOCIIOMHBIM
YIUIOTHEHUEM
OTBaJIbBl TPYHTOB H
OTXOJIOB
IIPOU3BO/ICTBA:
-C YILUIOTHEHHEM 2,5...1,8 2,0...15
-0€e3 YIJIOTHeHHSI 1,8..1,2 15..1,0
CBaJika TpyHTOB WU
OTXOJIOB
IIPOU3BO/ICTBA:
-C YILUIOTHEHHEM 15..1,2 1,2..1,0
-0€e3 YIJIOTHeHHUSI 1,2..1,0 1,0...0,8

22



[Tocne mMexaHWYECKOro YIJIOTHEHHUS MPOCAJOYHBIX TPYHTOB MHPUPOTHOTO
cloXeHus1 (TpaMOOBaHKE) MPOUCXOAUT Pa3PyLICHUE KECTKOrO KapkKaca U MoTeps
MPOYHOCTH:

IPOYHOCTH CyXoii cynecu - 2,0...2,5 kr/cm?;
IPOYHOCTH CYXOI'0 CYIJIMHKA - 2,5 ...3,0 Kr/cM?,

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

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

Ilpumep pacuema ¢hynoamenma no necywjeii CnocobHocmu epyHma

Kunou kamenHwlti Oom 7x8 M 6 08a smadica umeem OOHY GHYMPEHHIOI HECYUL)I0
cmeny. Bec ooma ¢ yuemom cHe206020 NOKpo8a u nojesHol Hazpysku - okono 180
m. @ynoamenm - 3aenyOnenHviti. I pynm - CY2IUHOK Y6IaXdCHEeHHbll (Hecywjas
cnocobrocmn 3,5 ke/cm?)

[Tnomaas moxomBe GyHIaMEHTa onpeaessieTcs mo GopmyIe:
S > vn Flyc RO, 20e
vn=1,2
F= 180000 xe
%=10
Ro = 3,5 xelem?
$>1,2-180000/1,0 3,5 = 61800 cm? = 6,18 m?

[Tpu oOmeit anmue QyHaameHTta - okoyio 35 M HIMPHHA MOJOMIBBI (DyHIaMEHTa
JOJDKHA OBITH HE MeHee 6,18 /35 =0,18 m.

BiausiHne ceiiCMUYHOCTH HA HECYIIYI0 CIIOCOOHOCTH IPYHTA

3agaBasch TOM WIM MHOM BETMYMHON PACUETHOTO CONPOTHUBIIEHUS TPYHTA, CIEIYET
YYUTBIBaTh, YTO NPU OJHOBPEMEHHOM BO3IACHCTBUM CTATUYECKOM HArpy3Kd HU
BUOpalMii MPOYHOCTh TPyHTA CHUXAETCs. ['pyHT, Kak TOBOPST CHEIHAJIUCTHI,
npuoOpeTaeT CBOMCTBA MCEBAOKHUIKOTO COCTOSHUSI.

NunuBuyabHble 3aCTPOUINIMKY, PEIIMBIINE BO3BOJUTH CEHCMOCTOMKUHN (yHa-
MEHT CBOMMH CHJIAMH, JOJIKHBI YUYUTHIBATH YMEHBIIIEHNE HECYIIEH CIOCOOHOCTH
IpyHTa MpU cericMuueckux BUOparusx. OpUEeHTUPOBOYHO TAOIUYHYIO BEIHYUHY
pPacyYeTHOTO CONMPOTUBIIEHUS TPYHTa HEOOXOAWMO YMEHBIIUTH B 1,5 pasa, T.e
YBEIMYUTH IUTONIA/Ib MTOAOMBH (hyHAaMeHTa Toxe B 1,5 pasa.
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IIpakTnyeckas padora Ne 6

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

PacuyeTHO€ CONpOTHB/IEHHE ITPYHTA HA PA3HOM IIyOMHe

BennuuHbl pacuyeTHOro conpoTuBiieHUs TPYHTOB (Ro), mpuBeaeHHbIE B TaOIHIIAX
4..8 naHel 11 TIyOMHBI 3a70KeHus pyHaamenTa 1,5..2 m.

Ecmm rnyOwna 3anokeHus ¢dyHIaMeHTa MeEHbIle 4eM 1,5 M. TO pacdyeTHoe
conpoturieHue rpynra (Rh) onpenensercs mo dhopmyie:

Rh =0,005R0(100 +h/3), rae
h - ryOuHa 3an0xeHns GyHIaMEHTa B CM.
Ilpumep 1.

Tunucmoni 2pynm na anyéumne 0,5 m npu Ro=4 ka/cm? 6yoem umems pacuemmnoe
conpomusnenue 2pynma Rh = 2,33 xa/cm?.

Eciu rnyOGuna 3anokeHus QyHnameHnta Oojblie 4yeM 2 M. TO pPacyeTHOe
conpotupiieHue rpynta (Rh) onpexnensiercs nmo hopmyie:

Rh = Ro + kg(h - 200), rae
h - rny6una 3amokenust pyHIaMEHTa B CM,

g - Bec cToJi0a rpyHTa, PACIIOJIO0KEHHOTO BhIIIE TITyOUHBI 3alI0KeHUs (PyH1aMeHTa
(xr/cm?);

K - Koo unmeHT rpyHTa (st necka - 0,25; nus cynecu u cyriuHka - 0,20; nis
riuns - 0,15).

Ilpumep 2.

Tnunucmoni 2pyum na anyoune 3 m npu Ro=4 xe/cm? 6yoem umemsv pacuemmoe
conpomusnenue Rh = 10,3 xe/cm?. Yoenvuwiii sec enunvl - 1,4 ke/cm?, a sec cmonba
enunvt gbicomoti 300 cm - 0,42 ka/cm?.

MakcuMaJibHbl€ BeJIMUUHbI PACYE€THOIO CONMPOTHBJICHUA (l)yHTOB

s Toro 4ToOBI TIyOXe MOHATH pabOTy OCHOBAaHWH, MOJIE3HO ObUIO Obl y3HATh
MaKCHMaJbHble BEJIWYUHBI PACYETHOTO COMPOTUBJICHHUS TPYHTOB, KOTOpPbHIE
BCTPEUAIOTCS B peaJbHOM >KM3HU. Takue SKCTpeMallbHble MapaMeTpbl TpyHTa
MOTYT BO3HHMKHYTbH TOJIbKO IMIPU MAaKCHUMaJIbHOM €r0 YIUIOTHEHHH, HallpuMep, Mo
HIOKHUM KOHIIOM 3a0MBHBIX CBail.
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3Ha4YEHHsI PACUETHOI'O CONPOTHUBIICHHS CUIIBHO YIUIOTHEHHBIX I'PYHTOB Ry (mecku
IPABEIUCTHIE, KPYMHbBIE, CPEIHUE, MEIKHE W MbLICBATHIC, MbUIEBATO-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 rryouHe 35 M yBenudeHue - B 20 pas.

Takoe BHYIIMTENBHOE YBEIMUEHHE HECYIIEH CIOCOOHOCTH TPYHTA CBSI3aHO C
VIULIOTHEHHE TPYHTAa HE TOJBKO HEMOCPEICTBEHHO TIOJ CBael, HO W BOKPYT
Heé (puc. 4, n).

IIpakTuyeckas padora Ne 7
Tema: CxeMa NOKPBITHS MPOMBIIIJIEHHOTO 3aHUSA
Ilear paboThl: HAYYUTHh CTYACHTOB BBIUCPYMBATH CXEMBI  TOKPBITHS
MIPOMBITIUICHHBIX 3TaHHUH
Xoxa padoTbl

B mOpoMBIIIIIGHHOM CTPOWTENBCTBE dYalle BCEro B  KAdeCTBE HECYIIHMX
KOHCTPYKITUH TTOKPBITHS HCTOJB3YIOT CTABHBIE, KEIe300€TOHHBIC (epMBbl WU
0anmky, a B KaU4eCTBE HECYIEro HacTuiIa COOpHBIE Kelle300€TOHHBIC TUTUTHI WU
CTaJIbHBIC OIMHKOBAaHHBIC MPOQWINpOBaHHbIE JUCTH. Hawmbonee wyacto B
KaueCTBE HECYIIUX OHJIEMEHTOB TOKPBHITUNA MPUMEHSIIOT MPEABAPUTEIBHO
HaIpsHKEHHBIC KeIe300€TOHHBIE PEOPUCTHIE TUIUTHI (CM. CXEMY HUXKE) pa3MepoM
1500x6000 u 3000x6000 mm, pexe 1500x12000 m 3000x12000 mwm. Ilnuter
YKJIaJbIBAIOT Ha (PepMbl WU OalKWd TMOKPHITHUS U CKPEIUIAIOT C HUMU MyTEeM
CBapKHU CTaJbHBIX 3aKJIAJIHBIX JIeTajeil B tumTax u ¢pepmax (6ankax). [LIBer Mmexmy
IJIMTAMHU 3aI0JIHSIOT LIEMEHTHBIM PAcCTBOPOM Mapku He Hibke M 200.
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7Kene300eToOHHBbIE IUNIUTHI MOKPBITHIA

B yTemieHHbIX MOKPHITUAX MO MUIMTAM MOKPBITHS YCTPAaUBAKOT BHIPABHUBAIOIIIHIA
CJIoH (CTSKKY) M3 LIEMEHTHOTO PacTBOpA, 3aT€M MapOU30JIAIMIO, 3AIMIIAOLIYIO
YTEIUTUTENb OT YBJIAXKHEHUS BOJASHBIMU NapaMu, a TAK)K€ KOHJICHCAIlMU 10 BEPXY
KEJIe300€TOHHBIX JIUT NOKPBITHA. [[apon30s1IMI0 YCTpauBatOT IyTeM HaKJIEHKU
ciosi pyoeponia WM NEepraMUHAa WKW MPOMA3KHU MOBEPXHOCTU ILTUT OUTYMHOM
mactukor. [lo mapowmsonsuMu  yKIagpIBAKOT yTEIUIMTENb. B KadecTse
TEIMJIOU30JIALIMOHHOTO MaTepuasa IPUMEHSIOT KEpaM3UT, IEHOOETOH, LIEMEHTHBIN
GubpOIUT, KEepaM3UTOOETOHHBIE M MHUHEpalioBaTHble TIUIMTHL. [lo  Bepxy
VTEIUIUTENSl yCTPAWBAIOT BBIPABHUBAIOIIMKA CJIOW U3 1LEMEHTHOIO WIH
acanbTOBOrO pactpopa tojuHou 15 ... 30 MM u HakieuBarOT koBep. MHorma
(mp¥  HEINOCTATOYHOM KECTKOCTH YTEIUIMTENs1) CTSKKY BBINOJHSIOT U3
LIEMEHTHOT'O pactBopa c apMHUpPOBaHUEM CTaJIbHOU CETKOM.

B kauecTtBe wmarepwania Jis  yCTPOMCTBA KPOBJIM MCIOJB3YIOT pyOepowu,
TUJIPOU30IL, TOJIb, pexe acOeCTOIIEMEHTHBIE JIACTBL.

butrymMHble pyJOHHBIE MaTepuaibl, T.€. MaTEPHAIbl, TOJYyYCHHbIE HAa OCHOBE
outyma (pyOepous, TUAPOU30J) KPEemsST K OCHOBAHHIO OWTYMHOW MAaCTHUKOM,

nerrteBble (Tonb) - ngerreBoi. KommdecTBO cioeB B KpOBISX OOBIYHO 3-4.

26



KapHu3Hble CBecbl OTKJIEMBAIOT JOINOJHUTEIBHBIMUA  CIIOSIMA  PYJIOHHOT'O
MaTepuaga ¥ OO0JENbIBAIOT OLMHKOBAHHOM KpOBENBHOW cTajbio. Mecrta
IpUMBIKaHUs KOBpa K Mapareram (CM. cXeMy HHXKe), OopTaMm (oHapeil, a Takxke K
TEMIEPATYPHBIM IIIBAM OKJIEMBAIOT Ha BBICOTY HE MeHee 250 MM OTAeNbHBIMU
NOJIOTHUIAMHU JJIMHOM He Oojee 2 M C CONPSOKEHHMEM MX CO CJOSMHU
IPUMBIKAOIIEr0 KOBPa BHAXJIECTKY.

( remstroyinfo.ru )

JleTanb cONpsiKeHUs YTENJICHHOI0 OKPbITUSA

1 - 3amuTHBIN cloM; 2 - BOJOM3OJSAIMOHHBIA KOBep; 3 - CTsKKa; 4 -
TETJION30JISAIINS, 5 - MapOU30JIAIHUS, 6 - IJIATa  TOKPBITHS.

BepxHue KOHIIbI KOBpa B MECTE MPUMBIKAHUS K BEPTUKAJIBHON CTEHKE 3aKPbIBAIOT
(GbapTyKoM U3 OIIMHKOBAHHOM CTaJv, a Iieau Haja (apTyKoM B CTEHE 3aJEJIbIBAIOT
LEMEHTHBIM pacTBOpoM. [1o BepxHEMy CJI0I0 KpOBEJb, KaK MPaBHUIIO, YCTPAUBAIOT
3aIMTHBIA CIOM W3 MEJKOro TpaBHsi, BTOIUJIEHHOTO B OWTYMHYIO MAaCTHKY.

[ToxpeiTHs TIO CTaTbHBIM MPOGUIMPOBAHHBIM HAacTHIIaM. B HacTosiiiee Bpemsi B
MOKPBITUSAX MPOMBILUICHHBIX 3JaHUA BCE IMIAPE MPUMEHSIOT CTaJbHOU
OIIMHKOBAHHBIN MPOQPMIMPOBAHHBIN HAcTU. TakoW HACTWJI YKJIAJbIBAIOT IIO
CTaJIbHBIM MPOTOHAM U3 MPOKATHOTO MPOGUIIs, KOTOPHIE OMUPAIOTCS HAa CTAIBHBIE
dbepmbl okpbITUs. [10 HACTHITY YKIIAABIBAIOT YTEIUTUTENb U YyCTPAUBAIOT KPOBIIIO.
[TokpeiTHsI CO CTaJdbHBIM OIMHKOBAaHHBIM TMPOGUIMPOBAHHBIM HACTUIIOM TI0
CPaBHEHUIO C TOKPBITUSAMH C HACTHJIOM W3 COOPHBIX JKEJIE300€TOHHBIX IIITUT
HauOoJiee COBEPIICHHbl U WHAYCTPUAIIbHBI, MMEIOT 3HAYUTEIbHO MEHBIIYIO
Mmaccy, MEHEE TPYAOEMKH 151 OoJsee SKOHOMUYHBI.

KoHcTpykimn  MOKphITHST M3 acOecTOoleMeHTHhIX JiucToB. KpoBmu w3
acOECTOLIEMEHTHBIX MaTepUaioB NIPUMEHSIOT B CKaTHBIX KaK HEYTEIUIEHHbIX, TaK
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U YTCIUICHHBIX TOKPBITUSAX MPOMBIIUICHHBIX 30aHUM W COOpYyXeHuu. B
HEYTEIUICHHBIX MOKPBITUSAX (CM. CXeMy HHXKE) OOBIYHO HCIIOJIb3YIOT BOJIHUCTHIC
JUCTHI ycriieHHoro mpoduias pazmepoM 2800x1200x8 mMm. MX ykiaaasIBarOT MO
CTJIbHBIM HWJIM >KEJIE300€TOHHBIM IPOTrOHAM, MO JBYXMPOJETHOH CXeMme, T.€.
KOKIbIA JIMCT ONMPAETCS HA TpU NporoHa. JIMCTBI pacronararoT psgaMu
napajyieIbHO KOHbKY U COEIUHSIOT MEXIy coO0M BHaxJeCTKy. B KOHbKOBOW U
KApHU3HOW YacCTSAX MOKPBITUS TPUMEHSIOT JUCTHI CIIEHUATBLHOTO TPOdUIIAL.

(remstroyinfo.ru)

IIpakTuyeckas pad6ora Ne 8

Tema: KoHCTPYKIIMH He YTENJICHHOTO MOKPBITHS M3 aC0eCTOLEeMEHTHBIX
BOJIHMCTBIX JIMCTOB

Heap padoTbl: HAyYUTh CTYJACHTOB BBIYEPUMBATH CXEMbl  MOKPBITHUS
MPOMBIILICHHBIX 3/TaHUM
Xoxa padoTbl

1 - acOGecTOoneMEeHTHBIM JUCT; 2 - MPOTroH; 3 - KISAMMEpPHI; 4 - BEpXHUU IOSIC
bepmbl Oanku

AcOecTorieMeHTHBIC JINCTHI YKIAABIBAIOT C YKIIOHOM HE MeHee 25 % K mporoHam.
WX 3akperisioT NpY>KMHHBIMH KISMMEpaMH W aHKEPHBIMH KperuleHusMH. B
MOKPBITUSX U3 aCOECTOLIEMEHTHBIX JTUCTOB YCHIIEHHOTO Tipoduist uepe3 6 ... 12 m
yCTpauBalOT KOMIICHCAIIMOHHBIE IIBBI. X BBIMONHAIOT BHAXJIECTKY TaKHM
oOpazoMm, 4TOOBI JIUCTHI MOTJIM CMeliaTbes cBoOoaHO Ha 35 .. .40 mm. [ns
3alUTBl  OT  3aTEKaHWss  BOABI  IIOB  TOKPBIBAIOT  CHCIHAIBHBIMU
acOeCTOIIEMEHTHBIMH JIOTKaMH, KOTOPBIE KPETSIT METAIUTMUECKUMU ckoOamu. Jlis
PEMOHTA KPHIII yCTpanBatoT pabodre XObl, IO CKaTy M KOHBKY. [Ipu ycTpoiicTBe
YTEIJIEHHBIX MOKPBITHUI MPUMEHSIOT acOECTOLIEMEHTHBIE TMOJble yTEIJICHHbIE U
JOTKOBbIE TIUTHI, acOectoueMmeHnTHoie KoHCTpykuuu (ITAK 1500x6000 wu
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15003000 MM) ¢ BO3AyIIHOM MPOCIOUKOM (CM. CXEMY HUXKE):

(remstroyinfo.ru)

KoHcTpykuuu conpsizkeHus NOKPbITHS U3 acOecToueMeHTHBIX KT ITAK

a - (parMeHT CONpPsDKEHHs KpOBJIM CO CTEHOM; O - TO ke, KOHbKA.

[Tonpie TIMTBI COCTOST U3 JBYX (DACOHHBIX aCOECTOIEMEHTHBIX JIMCTOB,
COEMHEHHBIX MEXy COOO0N aIFOMUHUEBBIMU 3aKJICTIKAMU, U CJIOS MUHEPaIbHOTO
BOMJIOKA MEXIy HUMH, HAKJICEHHOTO Ha HUXHUU JucT OutymoM. KoHIbl maketa
3aKPBIBAIOT IUIOCKUMU 3arjiyliKaMUd W3 JIMCTOBOro acOectorieMeHTa. CMEKHbIE
IJIATBl COTPSITAIOT MO JJIMHHOW CTOPOHE BHAXJIECTKY, MO KOPOTKOM - BIIPUTHIK
Haj omnopamu. C mporoHamu, ¢gepMamMud M MEXKIY COOOW IUIMTBI CKPEIUISIOT
CIICIIUAIIBHBIMU KIISIMMEPaMHU.

(remstroyinfo.ru )
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IIpakTnyeckas padora Ne 9
Tema: KoHCTpyKTHBHOE pelieHre OKOHHBIX POeMOB
IHeap pabGoThI: HAYYUTh CTYACHTOB BBINOJHATH KOHCTPYKTUBHOE pELICHUE
OKOHHBIX IPOEMOB JIF00BIX (hOPM Ha YepTeKax

Xoa pab6oThbi:

B 3aBucuMoctn oT oOmed IUTOMIAAKKA OKOH IOJAOMPAOT HMX pa3Mep H
KOJIM4ECTBO. Pa3mMep mpocTeHKa OT OKHA 10 MEPErOPOJKH WM CTEHBI HE TOJKEH
npeBbimaTh 1,5M. Beicota okoH (BMecTe ¢ KOpOOKOM) ISl KMITBIX MOMEIICHUN

npunumaercs 138.5 wmu 188.5cm; mmpura — o F'OCT 11214 — 65 (tabm.l).
Pa3smepst okon mo 'OCT 11214-65

Tabmuma 1
OKHO PaIMep OI3HO . 8’ A
n h | Vs
13203
- ; ¥ . N7/ ree
-",‘ - L S
» r ’.' » s
4 "4
- 4 s ol - /'
5 we o & » - = J
&
| z E -
P o % ” o
l ez’ flr( A A | 254 Ny ! ‘»
sexe | (830 ik .
* - - YARM. LS
f “'q.. "Al 1 ./) ‘..§l.| _.:"*
» v 14 3 41, ¥ I o i
| HEEN  |ravo) f3da] B 2l il PV i
i VR Sdiadisy |47
G o] il i "'f",g{
St I (0% K274 Raien! i Velad BCCE
1 ')
i) %) {ad lemd it |

KoHCTpyKIusi BUTpaxka COCTOUT U3 HECYIIEro KapkKaca M IMEpeIieTOB C
KPYITHOMEPHBIM CTeKJIOM (110 3,5x4,5 M) TonuumHoil 8 MM. BUTpuHBI U BUTpaxu
MPOEKTUPYIOT MPOXOJIHBIMHU C PACCTOSHUEM MEXIy cTekiamu oT 450 MM f10 1,2
M U HEMPOXOJHBIMHU, pa3MEIIAEMbIMU B TOJIIE HAPYKHBIX CTEH C PACCTOSHUEM
MEXAY HApY>KHbIM M BHYTPEHHUM OcCTekJieHHueM 10 350 mMm. g paszmMernieHus
Hapy)>XHOTO  psA/la OCTEKJIEHUS TNPOXOJHBIX BUTPUH MPEayCMaTPUBAIOT

KOHCOJIBHBIC TOPHU30HTAJIbHBIC BBIHOCHI M3 IIJIOCKOCTH IMOKOJIA M HaPY)KHOﬁ
CTCHBI.
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Pparyza

h‘apaﬁnaJ i

Bepxuas 06073%0 __ Popmoyna

Bonobas offama_ ||

Topbunex |

Huneunn oblsana ]

Pucynok 1. Onemenmol okon: a- oowuil 6u0 0KoHHO20 b0KaA;, 6- hacad 08yx-, u
Mpexcmeopuamo20 OKHA, 6 — paspe3 OKOHHOU KOPOOKU C  OBOUHBIM
ocmexneneHuem, 1- nepeniem,; 2 — oKOHHAsl KOpoOKa, 3 — cmekio.

IIpakTuyeckas padora Ne 10
Tema: KoncTpykTHBHOE pellieHUE IBEPHBIX MPOEMOB
Leas paGoThl: HAay4YuTh CTYACHTOB BBIMOJHATh KOHCTPYKTUBHOE DEIICHUE
JIBEPHBIX MTPOEMOB JIFOOBIX (HOPM Ha uepTeKax
Xoa pab6oThi:

[ABepu

JIBepHbIEe OJIOKH KWJIBIX W OOIIECTBEHHBIX 3/IaHUM OJHO- U ABYIOJIbHBIC,
COCTOAIME W3 TMOJOTEH, HABEUIEHHBIX Ha METIM B JIBEPHBIX KOPOOKaXx,
M3TOTOBIIIOT Ha 3aBoje. [lo HazHaueHWIO ABEpPU NMOAPA3AEIAIOT HAa HAPYKHbBIC
BXOJIHbIE M BHYTpPEHHHE. BXOIHBIE ABEpU MPOEKTUPYIOT MJIS KWJIBIX 3JaHUN
MPEUMYIIECTBEHHO JIEPEBIHHBIMU, OCTEKJIEHHBIMU, OJHO- U JBYIOJILHBIMU (pHUC.
2). Tumbl JOBEpHBIX TOJIOTEH PACHPOCTPAHECHBI IIUTOBBIE, OOBS30YHBIC U
peLIeTYaTON KOHCTPYKLIHH.

Tabmuual TaOmuma 2

JIBepu IepeBIHHBIX IS JKUJIBIX U Y CJIOBHBIE 0003HAYCHUS IBEPHBIX
oOmrectBeHHbIX 3anuii mo [OCT 6629-64
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Harasrolitiien K IR
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JlBepu TpUMEHSAIOT IMUTOBBIE M (uneHdatsie. [lluTOBBIE ABEepH MMIMPOKO
pacnpocTpaHEeHbl B MAacCOBOM CTPOHUTENILCTBE, BBINOJHSIIOTCS M3, OpYCKOB
CKJa/bIBAIOTCA (DaHEepHBIM ILIMOHOM WM IIaCTUKOM. uiieHYaTsle ABEpU
BKJIIOUAIOT OOBSI3KY, CPEJHUKU U (UICHKH (OAHO- M ABYXCIOIHBIE). J[BepHBIE
[IOJIOTHA YCTaHABJIMBAIOTCS B KOPOOKHU JBEpEi B YETBEPTH JBEPHBIX MPOEMOB
OrpakIArOIIMX CTEH.

Pacnonoxxenne naBepeil B 34aHMM, pa3Mepbl HUX M XapakTep YKpPbIBaHUSA
ONPENEIAIOTCS YCIOBUIMH 3BaKyallud JHOAEH U3 3/1aHUH.

a) o) B) r) a)

LN §
W =

Pucynox 2. [lonomna oepessannvix 0gepeli: a- wyjumogoe 2uyxoe; 0- 0CmekieHHoe,
6- unenuamoe; 2 — Qhunenuamoe nNOGbIUEHHOU 36YKOUZONAYUY, O- NIOMHUYHbLE
06epu Ha NIaHKax u wnoukax, 1 —enyxue; 2 — ocmexnenHvle, 3 — ¢
Ka4arowumucs noJ10mHamu.
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BriBOIBI:

IIpakTuyeckas padora Ne 11
Tema: KoncTpynpoBanue nepeKpbITHil B IPAKIAHCKUX 3aHUAX
eab padoThl: HAYYUTH CTYACHTOB PACCUUTHIBATH IITUTHI HEPEKPHITHI
Xoxa padoThl

IHox0op apmaTypsl NpH pABHOMEPHOI HAIpy3Ke
1. B nmiuTax, onepThIX 1Mo KOHTYpy (puc.l), ¢ oTHOIIEHnEM
nposietoB A =1,/ 11 < 3 mpu paBHOMEpHO pacrpeneecHHON 1O TUTOIIAId Harpy3Ke
q HeoOxouMas IIomaas padboueit apmartypsl onpenensercs no (1), (2):
G R K,

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

A :
244+ 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. PacueTHas cxema IJINThI, CBOOOJHO ONEPTOii 0 KOHTYPY;
—— - JIMHUHU u3J0Ma; 1-4 - TUCKU; — — OCH OMOP;
fuH - mporu6 Touek E u F B npeneabHOM cocTosTHUM
r7e: - mojHasl pacyeTHasl Harpys3ka Ha €JMHULY TUIOIIAIN TJTUTHI;

33



As1u Asy - cyMMapHBIe TUIOMAMU apMaTyphl, Tepecekatomei ceuenus 1-1 u 2-2
COOTBETCTBEHHO B KOPOTKOM H JITTAHHOM HAIpPaBJICHHUSIX;
Rs1 1 Rs2 - pacueTHbie COMPOTURIICHUS apMaTyPhl COOTBETCTBEHHO As1 M Ay ;
h o1 1 h 2 - pabourie BeicOTHI apMaTyphl Asy U Ay ;
A=1,/1; - orHommenue amuuHOrO | 2 ¥ KOpOTKOTO | 1 pacUeTHBIX IPOJIETOB,;
m - ko3 uImeHT, onpeaesieMplil o rpadukaM Ha puc. 2;
Ksp - kK03Qpuument, yduThIBarOIMi BIUSHUE IPOCTPAHCTBEHHOM pabOThl U
KOHIICHTpAIIUU apMaTyphl B IIEHTPE TUIAT, OTIPEIEIAEMBIN 10 TpadrkaM Ha puc. 3;
2. B mmrax, omepTeix mo Tpem cropoHaMm ( puc. 4), NpU PaBHOMEPHO
pacnpeneseHHON Harpy3ke ( HeoOXxoawmas IUIONmaab pabodeld apMarypsl
onpenensiercs 1o (3) - (6):
(62— 3, I K,
2A(2A+m) R hy 3)

_(6A-Tmg i K,
242+ m) Ry By, ’(4)

_;";151 =

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 =
"'N\"_\ .
\\“."\u—_
0 )\=.%.
1 2 3 !
(0,5) (D (1,5)

Puc. 2. 3apucuMocTu M 0T 4 B JIMTAX, CBOOOHO ONEPTHIX:
1 - Mo KOHTYPY; 2 - 10 TPEM CTOPOHAM: TeOpeTHYECKHE NMPHU padoTe B yNpyrou
crazud (M1M M2 - MaKCHMaJIbHble €IWHUYHbIE MOMEHTBI);--- HHJKHHUE
JAOIYCTHMBIE Mpeaeabl M s moadGopa apMaTypbl; A B CKOOKax - JJsl IUINT,
ONEePTHIX MO0 TpeM CcTopoHaM; NpUA< 05> M=4, a xId HHKHUX
npeaesioB m = A/2
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Puc. 3. 3aBucumoctu ko3pdunuenta Ksp 0T 4 4 y B IJINTAX, ONEPTHIX N0

KOHTYPY;

a - IPH PABHOMEPHOM apMHPOBAHMH; § - ¢ KOHI[EHTpaIueil apMaTypsl Ay
HeHTpa ¢ KOIPpPUuIMeHTOM @c = as11/as12=2;A=12/11;y=11/h

2—2

B,CF

AJ
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Puc. 4. PacueTHble cXeMbl IUIUT, ONEPTHIX N0 TPpeMm cTopoHam (BC -
CBOOOJHBIN Kpaii):
a-npui=>0,5;0-npui<0,5; ocrajbHble 0003HaAYEHNS] - IO puc. 1
mpu A <0,5
L B2 K,
8 12(14m) Ry by (5)
G-2)Amg y, 5K,

E

8 1201+ ) Ry g (6)
rae As1 1 Ago - cyMMapHBbI€ IJIOMAAU apMaTypbl, HAIPABIEHHONW COOTBETCTBEHHO
napajuiebHO U MEPIEHANKYIISIPHO K CBOOOTHOMY Kparto;
A=1l2/11- oOTHOmIEHWE  pacYETHBIX TMPOJETOB: NEPHEHIUKYISPHOTO |2 1
napautenbHoro | 1 K cBoO0OAHOMY Kpalo;
K¢- ko3pduuuent, yuutbiBarommii 3pQPext KoHUueHTpanuu apMatypbl Asqy
CBOOOJHOTO Kpasi, B 3aBUCUMOCTH OT KO3 ()UIIMEHTA KOHLIEHTPALUHU (.
Koaddunuent ¢, npu BapruanTax apMUpOBaHUSA 10 puc. 21 , B WJIM T onpeaesnsercs
COOTBETCTBEHHO:

Qc= I"'Z'A\GdSI/'A\unsl;

Qc= Aest/Aimsl, (7)
rae
Aed sl - CEUCHHME apMaTyphbl, PACIOJIOKECHHON HEMOCPEACTBEHHO Y CBOOOTHOTO
Kpasd,

A'" - ceueHue apMatyphbl, pacrpeaeeHHOW PaBHOMEPHO O BCEH IUTUTE;
A® - cyMmmapHOe ceueHue apMaTyphl Ha MOJOBUHE TUTUTHI, OJIMKHEN K HApyKHOU
CTEHE;
A" - TO e, Ha OCTaJIBHOM MTOJOBHHE.
B kauecTBe rpaHuYHbBIX 3HaYeHUH K B QYHKUIUU OT o IPUHUMAIOTCS:
K. { 1 pH @ = 2; (8)

‘Yt 1,1+0,1(A-0)5) npu ¢ . = 1;
MIPOMEXYTOUHbIE 3HaueHUs K. B wuHTepBale | <@, < 2 onpeaenstorcs Mo
JIMHENHOW UHTEPIOJISALIHNH.
Ocranbubie 0003HaueHUs B ( 3) - (6) Te ke, uro u B ( 1), ( 2).
[lpu 4> 1,5 mnonbop apmatypsl mnojocel y kpas BC (cm. puc. 4, a)
mmpuHoit 6 = |, - 1,5 |1 mpousBoguTes kak OamoyHOW TUIMTHI TIpoJieToM | |4,
ocTaibHOM 4acth TwuThl - 1o ( 2.3), ( 2.4), KaK IUIMTHI, ONEPTON MO TPeEM
ctopoHam. Ilpu 3TOoM apmarypy cymMapHOW IIOIIAABIO A1 pEKOMEHIYyEeTCs
pacrosarath CorjlacHo puc. 21.
3. Apmarypa IUIMT, OMEPTHIX MO JABYM CTOpoHaM (0ajo4yHBIX), MOAOUpacTCs
coriacHo [4|.
IIpoBepka NPOYHOCTH NPU PABHOMEPHON HArpy3Ke
4. TIpo4yHOCTHh OMEPTHIX MO KOHTYPY MPAMOYTOJBHBIX IUIUT C OTHOLIEHUEM
nposieToB A < 3 Npu paBHOMEPHO pacHpelesieHHONM MO IUIOMIa[Ad Harpys3ke ¢
CUHMTAETCS 00eCIIeUeHHOM, eCIn
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24(11? M 2)
g, & 30 -1 =

1[ 2 1) (9)
rne M1 - MpENEIbHBIN MOMEHT YCWIMKA B apMarType, nepecekaromen ceuenue EF
(cMm. puc. 1), OTHOCHTENBHO NPUBEACHHOIO IIEHTpPA TSHKECTU CXKATOW 3OHBI,

OIIPCACICHHOI'O C YYCTOM YBCIIMYUCHUA IIJICY CHUJI 3a CUCT npom6a IIJIUTBI,

My . MpeACIbHBIN 000OIEHHBII MOMEHT YCHJIMH B apMarype, IMepeceKaromieH
ceuenust AE, BF , CF u JIE:

HE Rs11As11Z1;

M3 = RaoAsi2Ziz + RoAsZs
rae Rs11; As11 - COOTBETCTBEHHO pacu€THBIE COMPOTUBIICHUS U IJIOMIAIN CEUEHUs
apMaTypbl B HaripaByieHuH | 1 Ha ygactke EF ;

Rs12;Asi2- TO Ke, Ha OCTaJIbHOM dYactu ceueHus 1-1; 1pu
5ToM As1 = Asit + Asaz
Rs2; As2 - TO Ke, B ceYeHHUHU 2-2,;
Z 1 - e BHYTPEHHUX CHIT:
Z1=ho + fur —d;

Z1p= h01 + 0,5 fult — d; (11)

Z,=hp +0,5 fy—d,
re f i - Iporud B peaeIbHOM COCTOSIHHH,
d - paccrostHEe OT Bepxa HeJAe(hOPMUPOBAHHOM IUTUTHI JI0 IIEHTPA TSHKECTH CHKATOM
30HBI Je(OPMUPOBAHHON ILTUTHI, onpeaeasemoe o ( 19).
[lpu  paBHOMEpHOM apmupoBanuu B o00omx  HampasieHusx B (10)
BMeCTO Rs11 - As11 1 Rs11 - As11 TOACTABIAIOTCS COOTBETCTBEHHO BEJIMUMHBI

(10)

Rs11 Asi1 = Rs1 Ast (1-1//1); Rs12-As12 = Rs1-Asi/A. (12)
2.5. IIporu® f it B IpeaeIbHOM COCTOSIHUH PaBeH
fU|t = 01141(1/rU|t) |121 (13)
rie

1 2R [, Llsa)

o A it (14)
B (2.14):
a:EsllEB; (15)

P [QJ . h];
2000 Ay g (16)

Eur=0,1+0,5uRau/Rs;
0512 - TIomaAs apMarypel Ha 1 M cedenus 1-1, 3a uckimouenuem vyactu EF ; npu
PaBHOMEPHOM apMHUPOBAHUU Ois12 = g1 |
O s2 - TO JKe, ceueHus 2-2.
[Tonyuennoe mo (13) 3Hauyenue fy¢HE MTODKHO TPEBHIIATH MPEACIBHBIX
sHauenuii f y'™ | OrpaHUUMBAEMBIX YCIOBUEM
fultffun“m = 2‘10_5‘]/2"1, (18)
rae y =11/ h - oTHOCHTENBbHAS THOKOCTD.
3nauenue d B (11)
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d = (fu + X)/3, (19)

TrAc
x=> NJR 1) Y (2.20)

ZNJi = Rslﬂjl + Rsﬂ"'ﬂsﬂ' (221)
2.6. I[OHYCKaeTCH IMPOBCPATL MPOYHOCTD CBO6OI[H0 OIICPTHIX IO KOHTYPY IIJIUT IIO
(2.22)

2 M, + M
-51 [332 - ‘EI)K.:_E (2_22)
rne ¥y M MPEACIbHBIE MOMEHTHl YCWJIMH B apMaTrype, IepeCcEeKaroleu

COOTBETCTBEHHO ceueHus 1-1 u 2-2 (cMm. puc. 1):
M, = Rslﬂﬂ( 1 _Dijl);'ﬂ_{:; = Rszﬂﬂ[ 2~ 00 ) (23)
IJI€ X1 M X2 - BBICOTBI CXKaThIX 30H B ceueHusix 1-1 u 2-2:
_ £4, Sy = R i, _
Rely R (24)
OcTanbHbie 0003HaYeHHS T ke, 94T0 B ( 1), ( 2).
7. 1Ipo4HOCTHh TUIMT, CBOOOJHO OMEPTHIX MO TPEM CTOPOHAM, MPU PABHOMEPHO

pacnpeneNeHHON Harpy3ke ( CcuMTaercd OOECIEeYEeHHOM, €CIIM BBIIOIHIIOTCS
YCIJIOBHSL:

ES]

pu A > 0,5
24(3, + IF,)
@V & = s
312[5-'*'12 _fl)Kc ¢ (25)
npu A < 0,5
12(M, + A, )
':?:Vx E# L
""112 [3""11 -, )Kc ‘ (26)
rIe Myoy My onpexaenstores mo ( 23).

OcTanpHbie 0003HaYeHUs Te XKe, 9To B ( 3)-( 6).

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

Oco0eHHOCTH pacyeTa NPOYHOCTH NIPH HEPABHOMEPHOM HArpy3Ke

9. lng miuT, onepThIX MO KOHTYPY U TPEM CTOPOHaM, NMPU HATMYUHM HECKOJIBKUX

JIOKaJIbHBIX Harpy3oK pa3InyHON WHTEHCUBHOCTH (1, (2, ... QiHa
miomanax A1, Az, Ai, JIMHEWHBIX Harpy3ok P1, P2,
.. Pimpotsixennocteio |1, |2 ... i cocpenoToyennsix Harpy3ok P1, P2, ... Pi(

puc. 5; 6) OT caHy3JI0OB, BEHTOJOKOB, TSDKEJBIX MEPETOPOJOK U JIp. B CIydasx,
KOI'Jla MOKHO TpeHeOpeub acuMMeTpuel JIMHUW U3J0Ma, T.e. JUId OOJBIIMHCTBA
NEPEKPBITHA JKUIBIX W OOIIECTBEHHBIX 3JIaHWN, HArpy3KH MPUBOAITCI, 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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rae Vi; Ai, W;i- o0BbeMBbI, TJIOMATU W OPAWHATHI (PUTYP, 0Opa3yIOIMUXCA MO
COOTBETCTBYIOIIUMH HArpy3KamH MpU BEPTUKAIBHOM IepemMenieHuu Touek E u F
Ha 0e3pa3MepHyI0 eIUHUILY (CM. pucC. 5; 6; mpuiiox. 1);

V - 00beMm Tena, 00pa3yromierocs: Mol BCed IUIMTON MpU TOM K€ MepeMelleHUn
Touek En F :

JUTSI TUTAT, OTIEPTHIX [0 KOHTYPY

V=1,31,-1.)/6: (28)
23

T
—

T
Q
|

B g .

/2

| u/2 4

9@
q

[ 7
2 v'———“—l‘

=T -

'hnf/z oy

AU Cr ] o
REEEE T e
Puc. 5. Cxema onpenesieHusi IKBUBAJIEHTHOH HATPY3KH B IUINTAX, ONEPTHIX 1O
KOHTYPY: JIOKaJIbHbIe HATPY3KH: (i - pacnpeae/JieHHbIe 10 IIOAAAM; P -

JuHeliHble; Pi - cocpenoroyennnie; Vi, Ai, Wi - 00beMbl, IJIOMIAAN U
nepeMeieHus noja Harpy3skamm Ji, Pi, Pi
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-

{

L/2 /2
T g L ay ]‘
CE T e
Puc. 6. Cxema onpeaesieHnsi JKBUBAJIEHTHOM HATPY3KH B ILUIMTAX, OIEPTHIX 110
TPEM CTOPOHAM, IIPH JOKAJILHBIX HATPY3KAX, YAAJEHHBIX OT CBOOOIHOI0 Kpast

BC: 0003HaueHus JIOKAJIbHBIX HATPY30K 10 PHC. 5
JUISL TUTUT, OTIEPTHIX IO TPEM CTOPOHAM:

npu A > 0,5

V=11(61s-11)12; (29)
npu A < 0,5

V=1,31:-1,)/6: (30)
Harpyska (,'°° cymmupyeTcsi ¢ HarpysKkoii (|

0,=0+0,"" (31)

OTa pe3ynbTUpPYIOIIas 3KBUBAJICHTHAs HAarpy3ka IOJCTaBIIETCS BMECTO ( IIPU
no00pe apMarypsl B npaByro dacth ( 2.1) - ( 2.6), a mpu npoBepKe MPOYHOCTH - B
aeByto acth ( 9), (22), (25), ( 26).

10. JlokanbHast Harpy3Ka OT CaHKaOMHBI 00bEMHO-0I0YHON KOHCTPYKIUHU JTOJKHA
MEpeaBaTbCs B €€ yIilaX B BHJIE€ COCPEIOTOYEHHBIX CHJI, BEJIMYMHBI KOTOPBIX
JOMyCKaeTcsl MpuHUMaTh paBHbIMU 1/4 Beca kabunbl. Ecin kaOuHa pacrnosaraercs
B ONEPTOM YTy IUIMTHI (CM. puc. 5; 6, T. A) U U3BECTHO MOJIOKEHUE €€ LIeHTpa
TSKECTH, PEKOMEH]TyEeTCs TepejaBaTh Harpy3Ky OT Beca KaOuHbI B Toukax "B" u "
d ", oTCTOSAIMX OT pacYETHBIX OCEHl ONUpPaHUs IUIUTHI HA CTEHBI HA PACCTOSHUSIX:
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&g + ""Eeﬂ;l-y:: + "‘-EEW (32)

TA€ X; U Y. - PAcCTOSIHUS ~ OT  YKa3aHHBIX OCel /0 MeCT mepeaadu

PaBHOJICUCTBYIOIIKMX Beca KaOWHBI HA TIUTY, T.€. 10 Touek "B" u " d ";

€ ¢ - PacCTOsIHUE OT IIEHTpPA TAKECTH KAaOMHBI 10 OCH

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

OCBIO M OTIEPTHIM yIIoM ILIUTHI "A" npunumactcse, = 0).

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

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

W, —op RtV

¢ 7 :
1 (33)

rjae P, - pacueTHbIN Bec KaOUHBI.

Benuuuny W ¢ crieryeT mojcTaBisiTh B YUCIUTEIb MpaBoi yacT ( 27), CyMMHUpYs

€€ C APYIrUMH YICHAMHU.

11. V nauT, onmepTeiXx MO TPEM CTOPOHAM, MPU PABHOMEPHO paclpeeeHHbIX

JNIOKaJIBHBIX HAarpy3kax Gonblieil HHTeHcuBHOCTU( j ' y cBoGogHOrO Kpast BC, uem

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

B i,max loc < |2 - 0,5 Il, (34)
a TaKke COCPeOTOUEHHBIX Harpy3kax P ' mpu ycnosun
yi'*°<l-051, (35)

Harpy3ku CJICAYCT IPHUBOIUTL K 3KBUBAJICHTHBIM PABHOMCPHO PaCIIPCACICHHBIM

10 TUIOIIAJM Pa3/ebHO: HA y4acTKE IIUPHHON 61 = i max'°Cy CBOOOIHOTO Kpas
mo ( 2.31),

loc _ Ioc 42
g =8> ML, (36)
M;'° - Gamounblii MOMEHT |6] OTi-i IOKambHOM HArpy3Kd; Ha Y4YacTKe
mpuHo# 62 = 12 — 61 y kpast A/l - mo (2.27) - (2.33).
[TonGop apmaTypsl M TPOBEPKY MPOYHOCTH HA YYacTKE LIMPUHOM Bp ClEQyeT
MPOU3BOAMTH 1O |3,4| KaK JJid IIIAT ¢ OAJTIOYHBIM OMMpPAHUEM, & Ha YYacTKe By - 11O

(3), (4)u (25).

41



\

ake | c:
T
q
/ N
v \\
AL Uy R T" A I
Ly
1=, , 2:2
we |PF L
e ?(1 TS
ERERRERUSRACANNANRARNEIL O"TH U
ol X

x*

Puc. 7. Cxema onpeneieHlsi JIKBUBAJIEHTHOI HArPy3KH B IUIMTAX, ONEPTHIX 10
TPeM CTOPOHAM, IIPH JIOKAJbHBIX HArpy3Kax BOu3H cB000aHOTO Kpas BC:
0003HaYeHNs JTOKAJIBHBIX HATPY30K - O pHC. 5

IIpakTuyeckas padora Ne 12
Tema: CkaTHbIe KPbIIIX
eab padoThI: HAYYUTH CTYJAECHTOB PACCUUTHIBATH CKATHBIE KPBIIIH
Xoxa padoTbl

Kpbimm 0OBIYHO BBITIONHSIOT B BHJAC HAKJIOHHBIX IIJIOCKOCTEH - CKAaTOB,
MOKPBITHIX KPOBJIEH M3 BOJOHETPOHHUIIAEMBIX MaTEpPHAJIOB. B uepaadHbIX KphIlIax
oOpa3zyeMoe MEXIy HEeCyllell W OrpakJaroliel 4acTbio MOKPBITHS MOMEIIECHHUE
(uepaaxk) WMCHOJB3YIOT MJIs Pa3MEIICHUS Pa3IMYHBIX YCTPONCTB HHIKEHEPHOTO
oOopynoBanusi (TpyO IEHTPAIBHOTO OTOIUICHUS BEHTUISIMOHHBIX KOPOOOB U
1aXT, MAIIMHHOTO OT/ACJICHUS JTU(PTOB).
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Puc. 1. Ocnosnvie munvt hopm yepOauHbIX CKAMHBIX KPblul: 4 — 0OHOCKAMHAs, 0
— 08YCKAMHA, 8 — KpPbllUd C MAHCAPOOU, 2 — Wamposas, 0, € — 00wl 6uo u
naaH Kpulu 00Ma, HC — NpumMep NOCMPOEeHUs CcKama Kpuluu, U, K —
NCY8ATLMOHBIC MOPYblL O8YCKAMHOU KpbllilY, 1 — O — CXeMbl NPOBEeMPUBAHUSL
4epoaKkos8 U B030VUWIHLIX NPOCIOEK Kpblil, 51 — cxema 00pa3o8anusi Haneou Ha
KapHuse, p — cxema Clyxo8020 OKHA, ¢ — 0003HAYeHUs YKIOH08 Kpbluil, 1 — cHec
Kpbluiu, 2 — CIyX onoe okHo, 3 — mumnan poumona, 4 — poumon, 5 — KoHex,
6 — cxam, 7 — wuney, 8§ — endosa, 9 — naxochoe pedpo, 10 — sarvma, 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 nacieonvix cmponun: 1 — uepoaunoe nepekpvimue, 2 —
mayspaam, 3 - cmponuibHas Ho2a, 4 — kobwviika, 5 — obpeuemka, 6 — nooxoc, 7
— cmotika, 8§ — npo2on, 9 — nedxcens

Puc. 3. Koncmpyxkmuesivie cxemvl Kpbiud U3 OEPEBIHHbIX HACIOHHBIX CHPONUL
(pasmepvl Oanvl 8 M): a—0 - 0I5 OOHOCKAMHBIX KPbilld, € — 3 — OJi1 08YCKAMHbBIX
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Kpvlut, 1 — cmponunvHas noea, 2 — mayspiaam, 3 — nHOOKOC, 4 — cmouka, 5 —
BEPXHULL NPO2OH, 6 — Jledicenb, 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 — mayspaam, 3 — moib, 4
— MPOBONOUHASL CKPYMKA, 5 — Kocmblib, 6 — KoOwvLika ID docku 40 mm, 7 —

bonm unu Haceav, 8§ — npozor, 9 — cmoiixa, 10 — nooxoc, 11 - cmanvHas ckooa,
12 - neoxcensw, 13 — cxeamxa

(B s
}‘ I .j_' "

]
| 2

S — e % ),
== CHW

Puc. 5. /Jepcnannvie cmponuna unoycmpuaivrHoeo muna: 1 — KupnuyHvle uiu
bemonHvle CMoNOUKY, 2 — HO2U CIMPONUTBHO20 WUmMa, 3 — KOHbKOBble hepMOUKU,

4 — cxeamka, 5 — onopHule ghepmol, 6 — mayspaam, 1 — NPOBOIOYHASL CKDYMKA,
8 — epwu, 9 — 06a cnost moas

Puc. 6. Coopuasa owcenezobemonnas Kpvluia u3 peOpucmvix nauenen. a - ¢
KapHU3HblMU O10Kamu, 6 — Oe3 KapHu3Hvlx 610K08, 1 — pebpucmas nanenv, 2 —
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npoeon, 3 — uepoauHoe nepexpvimue, 4 — peOpuUcmas nawerb ¢ KAPHUZHBIM
ceecom, 5 - OpoHuposanmwvill pybepouo

Puc.7. Coopnas scenezobemonnas ckamuasn Kpvluia u3 OJIHUCMBIX NAHENEl. d —
npoghunv nanenu, 6 — cmulk nanenetl, 8 — o00WUL 8UO0 NaxellU, 2 — CMbIK NaHeell
8 KOHbKe, 0 — 8APUAHM YeMeHMHbIU NAHeNU ¢ omeepcmuem OJisl 6eHMUIAYUOHHOU
waxmol, e — 06wl 8u0 Kpvlwuu, 1 — oumym, 2 — nemau, 3 — pacmeop

Puc. 8. Coopnas osicenezobemonnas ckamuas Kpvllua U3 CKIA04amvlx nauenell
mpaneyeudaibHo2o npoduis. 1 — yemeHmuuwlil pacmeop

Puc.9. CxeMbl IepCissHHBIX U METAJUIOACPEBSIHHBIX (DepM (BUCSUMX CTPOINUI) U
JeTanu y3710B: | — cTponmuibHas HOTa, 2 — puUreNb, 3 — 3aTskka, 4 — 6adka, 5
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— MOJKOC, 6 — HApOXKHUK, 7 - May?dpiaT, 8 ckoba, 9 — xomyt, 10 — moaBecka B
METaJUIOJCPEBIHHBIX (hepMax

Puc. 10. Memann o depessannasn ghepma ¢ no0BecHbIM 4epOAUHbIM NEPEKPLIMUEM.
1 — nuorcnust nosic gpepmol, 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 — 606vluuxa, 12 — HaAx1aoKa cmvlka HUMNCHe20 Nosca,
13 — yeonox, 14 — wnax, 15 — munepanvuwlil 6ounok, 16 — napouszonayus, 17 -
Haxam, 18 — 6onmet, 19 — cmane nonocosas, 20— uepennoti Opycox npocoHa

Puc. 11. Tpeyzonvnas cmanvuasn pepma: 1 — nudxcuuil nosc, 2 — cmouxa, 3 —
packocwl, 4 — eepxHuti nosc, 5 — dcene300emonHas no0yuika, 6 — KOCbIHKU, 7 —
npoxnaoku, 8 — onopHas niuma ¢epmol, 9 — cmanvuas onopa, 10 —
neckobemonnvie naumol, 11 — neekuu ymenaumens, 12 — napousoniyus, 13 —
NPO2OH, NPUBAPEHHDIN K 8bINYWEHHOU (haconKe
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Puc. 12. Kposnu ckamuvix Kpvlul: @ — U3 KpOBeaibHOU cmanu, 6, 8 — 10 NIOCKOU
acbecmoyemenmeoll NAUmKU, 2 — PYIOHHAs, 0 — YePenudHas, e — U3 GOTHUCTbIX
acbecma yemeHmuwlx aucmos, 1 — mayspiam, 2 — 8000CMOYHASL BOPOHKA, 3 —
acenod, 4 — xocmolau, 5 — Kprok, 6 — HacmeHuble Jnceauda, 7 — cmosuuil ghavy,
8 — nearcauuii panvn, 9 — obpewemka, 10 — cmponunvuvle noau, 11 — 06otinol
cmosayul ¢ganvy, 12 — odunapuwviti cmosuull garvy, 13 — acbecmoyemenmuvie
aucmel, 14 — kpenedcunas oemanv, 15 — pybepouo, 16 — nepeamux, 17 —
yepenuya, 18 — aucmor acbecmoyemenma

al

Puc. 13. Koncmpykyuu 6000CMOUYHbIX BOPOHOK, a4 — NPU OP2AHU30BAHHOM
HAPYHCHOM 80000m800e, O — Mo Jice, Uepe3 napanemHylo CmeHKy, 8 — KpenieHue
8000CMOYHOU MPYObL

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

Jlnst pacuera motpedyercs 3HATh JUIMHY M IIUPUHY OCHOBAHUSA U yTOJ HAKJIOHA
CKaToB (MpEeANnoaaraeTcs, YTO Yroyl HaKJoHa BceX 4-X CKaTOB OJIMHAKOB).

Jlmnaa ocHoBanus (a): 10

[[upuna ocHoBanus (b): 8

VYron HakioHa ckaTtoB (rpagycsl): 40

Tounocts Berancnenus: 0.12345678901234567890
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PE3VIJIbTAT:

JmuHa ctponui: 5.22

JlmuHa BaJIbMOBBIX CTpOnuiI: 6.58
Bricora (h): 3.36

[Tnomaas noBepxHoctu kporiu: 104.43
Jlnnaa xonwka (C): 2.00

74

Mpl  Oymem  paccmarpuBaTh 2 TUma  4-X  CKaTHOM  KpBILIU:
1) matpoBas Kpblllla — OCHOBaHUE KBaApaT, OOKOBbIE I'PaHU — OJIMHAKOBBIC, HIIN
KaK CKa3aJu Obl MAaTEeMaTHUKU KOHIPYIHTHbIE PAaBHOOEIPEHHBIE TPEYTrOJIbHUKH (Ha

MepBOM PHUCYHKE).
2) BanbMOBasi KpbIlla — OCHOBAaHWE MPAMOYTOJIbHUK, IBE OOKOBBIE T'paHU —
paBHOOEAPEHHBIE TPEYTOJIBHUKHU, APYTHE JIBE TPaHU — Tpamnenuu (Ha BTOPOM
PUCYHKE).

OTtHoueHue BbICOTHI KpbIin (h) U paccTOSIHUS OT LIEHTPAIbHON TOYKU OCHOBAHMS
10 Omkaiiiiero kpast Kpsiu (b/2) COOTBETCTBYET TAHI€HCY yIila HAKJIOHA CcKaTa.

b btan c

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

AHanoruyHeIM 00pa3oM Yepe3 KOCHMHYC YIVIa HAaKJIOHA MOKHO BBIPA3UTh JJIMHY

e=——
OOKOBBIX CTPOIHUI (e): 2cosa

JlnuHy auaroHanbHBIX (BadbMOBBIX) cTporui (d) MOKHO TOCUMTATH JBAXKIBI
UCIIOJIB3Ysl Teopemy mnudaropa CICIYIOIMM 00pa3oM

2]

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

N nHakoHen miom@aaes KpPOBIM Mbl HallieM Kak cymMmy [uomanaend 4-x
TPEYTOJbHUKOB [IJI1 IIATPOBOM KpBIIIM IUIIOC IUJIOIIQJb BCTAaBOK H3 2-X
MPSAMOYTOJIbHUKOB ISl JUIMHHBIX TPANCUUEBUIHBIX CKAaTOB B CIIy4ae

(=
S =4— 4+ 2Ha—-—Dbhe=2elbLa—b)=2ea
HEpaBHBIX CTOPOH OCHOBAHUS 2 ' '
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BriBonrr:

IIpakTuyeckas padora Ne 13
Tema: KoncTpykTHBHOE penieHue cOOPHOM Kej1e300eTOHHOM JIeCTHU LI
Leab padoThl: HAYYUTH CTYJEHTOB BIUEPUUBATH JIECTHUYHBIE ITPOJIETHI
Xoa pab6oThi:

ITo cnocoby yCTpoHCTBa JECTHHLBI MOTYT OBITb COOpHbBIE U MOHOTUMHDIE.
COopHbple  OBIBAIOT M3  MEIKO- W KPYHNHOpPa3MEpHBIX  3JIEMEHTOB.
JlecTHULIBI M3 MEJIKOPAa3MEPHBIX AJIEMEHTOB (pHUC.3) COCTOAT U3 OTAEIBHO
YCTaHABIMBAEMbIX KEJIE300€TOHHBIX COOPHBIX IJIOIAAOYHBIX O0ajaoK, COOpPHBIX
KEJIE300€TOHHBIX KOCOYpOB, CTYIEHEH, >Xele300€TOHHBIX IUIMT IUIOMAJA0K U
OTpaXXICHUW C MOPY4YHSMH. [[1s compsskeHHs KOCOYpOB C IUIOIIAJOYHBIMU
OankaMy B MOCIEAHMX IPETyCMOTPEHBbI THE3/la, B KOTOPHIE 3aBOJSATCS KOHIIbI
KocOoypoB. CBsI3p MEXIy DJJIEMEHTAMM JIECTHHULl JOCTUIAETCs, Kak IpaBuUIIo,
CBApKOM 3aKknaAHbIX aetaned. CTyNeHn YKIaAbIBalOT 10 KOCOypaM Ha HEMEHTHOM
pacTtBope.

Puc. 3. Jlecmnuya u3 cOOpHbIX MeENKOPAIMEPHBIX IJIEMEHMO8
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Puc 4. Konuempyxyuu JeCmHUY:
a — coopHas u3 JHcene300emoHHbIX MENKOPA3ZMEPHBIX dlleMeHmos, 6 — no
CMAbHLIM KOCOYPAM, € — MOHOIUMHAS Hcene300emMOoHHAs, 2 —3A0elKa CMOoeK U
KpenjieHue 0epessiHH020 NOPYUHsl, 0. e — KpenieHue N1acmmaccosvix nopyuwne, |
— cmynenu, 2 — niowaooynas oaika, 3 — 2He300 0as KoHya Kocoypa, 4 —
KOCOyp cOOpHbllL dicenie300emMOHHbIL, 5 — nauma AeCmHU4HOU NIowaoxu, 6 —
CMANbHOU KOCOYp, 7 — WMYKAmMypKa no CMAaibHOU 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 — necmnuumvie nnowaoku, 2 — jpecmuuyHvle mapwiu, 3 — @pacmenm
02padicoenust

& . J
é < ! Eg
9| |25

Puc, 7. Jlemano JleCMHUYbL us KDYNHOPA3MEPHBIX — DJIEMEHMO8.
1 — ¢hpuzosas cmynenv 6epxusis, 2 — cmouka oepaxcoenus, 3 — NeCMHUYHAS
naowaoxa

Puc. 9. Inowaoxku neped 6xodom 6 30anue. a — ¢ OOKOBbIMU CMEHKAMU, 6 —

51


javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)

mpexcmopounuss, 1 — bemonnas noocomoska, 2 — dxcene3obemonnas niuma, 3 —
non, 4 — cmynenu, 5 — 60K08as cmenKka, 6 — necok

Puc.10. Yempoticmeo HAPYHCHO2O 6x00a 8 nooean:
1 - 6emomnnas noocomoexka, 2 — YniomueHHas necuamas nooywika, 3 -
ocenezobemonnas niuma, 4 — cmonbwvl Haseca, 5 — opyc, 6 - KupnuuHoe

ozpadxicoenue, 7 — noOnopHas cmewnka, 8 - cmynenu, 9 - nepexpvimue noogaua.

IIpakTuyeckas padora Ne 14
Tema: KoHCTpyKTHBHOE pellieHHe Kea1e300eTOHHOM JIeCTHUIIBI
eab padoThI: HAYYUTH CTYJICHTOB BIUEPUYUBATH JIECTHUYHBIC POJIECTHI
Xoa padoThi:

Jlnst rpaduyeckoro MOCTPOEHUsSI JIECTHHIIBI HEOOXOJAMMO 3HATh BBICOTY JTaxa,
WMpPUHY Maplia, KOJIMYECTBO MaplIe B 3Ta)Xe U pa3Mephl CTYIICHEN WM YKIOH
Mapmia. K BBIUEpUYMBAHUIO JIECTHULBI MPUCTYNAOT IOCJIE  BBINOJIHEHUS
HECJIO)KHBIX PACue€TOB IO ONPEACIEHUI0 Pa3MEpPOB OTHCIBHBIX 3JEMEHTOB
JIECTHULIBI Y Pa3PE30B JIECTHUYHOU KIICTKHU.

IIpumep. TpedyeTcs MNOCTPOUTH ABYX MAapIIEBYIO JIECTHUILY MPHU BBICOTE dTa)a
H=3000 mm, mmpuna mapma a = 1050 MM u ykione mapma 1:2. IIpuanmaem
CTaHJAPTHBIE CTYNEHU C noAcTynneHKoM N =150 mm u npoctyneto e = 300 Mmm.

[[Iupuna necTHUYHOM KIeTKH A OyneT paBHA YJIBOSHHOUW HIMPHUHE Maplia TUTIOC
MPOMEXKYTOK MEXIy Mapiiamu, paBHbii 100MM, KOTOpBIH HEOOXOaUM ISt
MPOITYCKa MOXKAPHOTO MUTAHTa U I YA0OCTBA MOIH30BAHUS JICCTHUIIEH

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 nmoacTyneHkoB

Tak kak BepxHsisi OpocTymb ((pu3oBas CTYNEHb) COBIANAET C JICCTHUYHOM
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TUTOIIA/IKOM, YU CIIO TIPOCTYTICH B OTHOM Mapiiie OyIeT Ha €IUHUILy MEHBIIIe
n-1=10-1=9 npoctymneii
PaccunThiBaeM IJIMHY TOPU30HTAIBHOM NpoeKkuuu Mapiia J{ (3anoxeHue Mapiia)
J1=300(n-1)=300*9=2700Mm

upuHa KaXI0W JECTHHYHOW IIOMIAJAKH OJDKHA OBITh HE MEHBIIE ITUPHUHEI
MapIia, OJHOBPEMEHHO MIMPUHA JIECTHUYHOW TIIOMIAIKK JTOJDKHA OBITh HE MEHEE
1200mM(BMecTe ¢ (DpU30BOI CTYTICHBIO)

[IpyHrMaeM MHAPHHY TNPOMEKYTOYHOM M OTAXKHOM IUIOMIAJOK PaBHBIM
C.:=C,=1200MM,TOr1a JJIMHA JECTHUYHOMN KICTKH COCTABUT

L=/1+C1+C,=2700+1200+1200+5100M™m

Jlnsi BeIUEpUHMBAHUS JICCTHHIIBI B pa3pe3e BBICOTY JdTaxa JdENIAT Ha OTPE3KH,
paBHBIC BENIMYMHE TIOJACTYNEHKA, dYepe3 TMOJyYeHHbIE TOYKA IPOBOIAT
TOPU30HTAJIbHBIE JUHUU. ['OPU30HTANIBHYIO MPOCKIUI0 Mapiia (€ro 3aJI0kKEHUE)
pa30MBarOT HA OTPE3KH, PABHBIC BETUYMHE IPOCTYIH, U Yepe3 MOITYICHHBIC TOUKN
MIPOBOJISAT BEPTUKAIILHBIE TIPSIMbIC.

BriBOIBI:

IIpakTuyeckas padora Ne 15
Tema: KoHcTpyKTHBHOE penieHHe 00JIbIIENPOJIeTHBIX KOHCTPYKIUIA
eab padoThl: HAYYUTH CTYJICHTOB pa3IudaTh OOJIBIICTIPOIETHBIE KOHCTPYKIIUH
Xoxa padoTbi
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IIpakTuyeckas padora Ne 16
Tema: KoHcTpyKTHBHOE penieHHe 00JIbIIENPOJIeTHBIX KOHCTPYKIUMA HA
NPSAMOYT0JIbHOM IJIAHE
Leab padoThl: HAYYNUTH CTYJEHTOB Pa3IlyaTh OOJIBIIETIPOJIETHBIE KOHCTPYKIUH
Xoa paboTbi
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IIpakTuyeckas padora Ne 17
Tema: Pazpa0doTka apXMTEKTYPHO-CTPOUTEIbHBIX YePTexKe.
Hesab: HAy4YUTh CTYIEHTOB pa3padaThIBaTh IJIAH TPOMBIIIUIEHHOTO 3/1aHUS
Xoa padoTbi:

COTACCRATG.

OPATMEHT PASBEPTK/A KAB/HETA

PA3PE3 1-1 PA3PE3 2-2 K=
7 ; P
T
Tl = e
iy g |EP
{
P LP
g L]
g dg q 3 4
34,100 e 3 I
R K
| | CEYEHME A-A
A
| | E
| E=n
% TN WO N 0 %) b
| 240 0 00
s AT 3 a0 \eo
PA3PE3 4-4
TSI
m 0 T
Fl
p 2
100

56



A— i A | Y
Dt 1 [t |
=1 Mroujndua ! Sioi Tannens ! %
@_ Z000 8coo 27-3-AM2 !LJ’ 427-3 '.KMZ ! /"L
p——— 4 i|' HI {7 I | | toaaa ] n
y. <4
@ ¥ % B3 | f1
8r— {3200 R 427-3-KM7 —_——
g F RO 8 Tus) I i i R
—_ - T - —=
@éb-—- — e be 5
@i — 4 Gk g eafTT] | Jd | el
: [ ] 8 e ~S | peccaloii wox Nz
* < 8 ! - 5 } | $27-3-KMZ]
@ ] YN Aaunrtax - 8 @ 1 Dirouadko 2ua omesy, 000 G
() 00 [ lisoen | yzy-3nmz|i] T1 5 [IERLT] {
@_______ . A al flagyadnt noradowgn) 1 : It
! J_[ _ ﬂ :_/\I p27-3-AMZ |
@- . F- e ——. . G Sl
O~ 8 at / I-?
3&2£?m;!?ﬁuml?ﬂb}fbllj yex |M7I3AM2Y | 4
._4 244 . fl 1 | i 9
® S g JS 8cy Uco_pasveoBozn mymy
® N ] #27-3-KMZ / 8
‘ -

8 i i & Q) :  S— T
@ i
Adrumvcmpamuluo-| {4 s00 ta0n hars i & |so0 500 | 5(15)

Buimalat KOBC so0 | 8000 ¥ . i i i Bomeren Tmsana (5) | | ' i i
12000 1 ! !
Oca adrunsucmpamulpg- { l [ lfe » 12000 = 192000 ' l
®

A ] l

DO

s@@@éé@@@@@é@év

57



/
i [ l--—— 8
( __Jaeog @ 420 @ 1008 Q

Meema dnn gfg{m/_qlw‘]

@ S novmolo augunod |
5 il
< D
S & 120 ol
= B o
o) 69 oy
g g (4 41._ eql
nl s 4 9
(8] vy 49
e ﬂ"e i — _§ §
= b4 ‘ ) E.‘J
E 39,00 5%9- 2240 Il 1570 s
63,17 3 120 & a]
@ - — = e T N
26 3305 8
52,68 1250 = :'
o (<Y S| o
o S
32| 3 N
E
® 3
e ™
@
*
S
BriBoabI:

IIpakTuyeckasi padora Ne 18
Tema: Iliian NpOMBINIJIEHHOT O 31aAHUS
Leab paboThl: HAYYUTH CTYACHTOB BBIMOIHATH YEPTEKU MPOMBIIUICHHBIX 3IaHUM
Xon padoThI:
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BriBosr:

IpakTueckasi padora Ne 19

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

[Ipu BbIIONHEHUH pa3pe3a 37aHUA (COOPYNKEHHUS) MOJOKEHUE MHUMOM
BEPTUKAJILHON IUIOCKOCTU pa3pe3a MPUHUMAIOT C TaKUM pacyeToM, 4YTOObI B
M300pakeHHe MOMa Al IPOEeMbl OKOH, HApYKHBIX BOpOT U ABepeit. 1o yuactkam,
OCOOEHHOCTH KOTOPBIX HE BBISIBJICHBI B OCHOBHBIX pa3pe3ax, MPUBOASITCS MECTHBIC
(dactTuunbie) pazpe3bl. JIMHUKM KOHTYpPOB 3JIEMEHTOB KOHCTPYKIMWA B paspese
U300paKAIOT CIUIOUIHOM TOJICTOM OCHOBHOM JIMHHUEH, BUJIUMbIE JTUHUU KOHTYPOB,
HE MONaJAarNIMe HA INIOCKOCTh CEYEHUS — CIUIOIIHON TOHKOW JIMHUEH.

N3 BUOUMBIX 53JIEMEHTOB Ha pa3pe3ax H300pa)KaloT TOJBKO SJIEMEHTHI
KOHCTPYKIMH 3/1aHus (COOpPY>KEHHS), MOJBEMHO-TPAHCIIOPTHOE O00O0PY/I0OBaHHUE,
OTKPBITBIE JIECTHUIBI M IUIOIIAJIKH, HAXOIAIIMECS HEMOCPEICTBEHHO 32 MHUMOM
IIJIOCKOCTBIO paspesa.

Ha paspeszax 3manust (coopyxkeHusi)) 0e3 mojaBajia TPYHT U DIEMEHTHI
KOHCTPYKIUH, pacIoioKEHHbIE HIDKE (DYHIAMEHTHBIX OalOK W BEpPXHEW YacTH
JICHTOYHBIX (YHIAMEHTOB, HE U300paxaroT. TOHHEIHN MOKa3bIBAIOT CXEMATUUYECKU
TOHKOM IITPUXOBOU JIMHUEH.

ITox Ha rpyHTEe M300pa)karoT OJHOW CIUIONTHON TOJICTOM JIMHHEH, IOJ Ha
NEPEKPBITUM M KPOBJIIO HM300pa)ar0T OJHOM CIUIOIIHOM TOHKOW JUHUEH
HE3aBUCHUMO OT YHCJIA CJIIOEB B X KOHCTPYKIIUHU.

CocTaB U TOJIIHUHY CI0EB MOKPBITHUS YKa3bIBAIOT B BRBIHOCHOM 3amucu. Eciu
B HECKOJIbKUX pa3pe3ax MU300pa)KeHbl MOKPHITUS, HE OTJIMYAIOIIUECS IO COCTaBY,
BBIHOCHAs HAANUCh NPUBOJUTCS TOJIBKO HA OJHOM H3 pPa3pe3oB, B APYTHUX
IIPUBOJAT CCBUIKY Ha pa3pes, COAEPKALIMU IMOJIHY0 BBIHOCHYIO HAIIUCh.

Ha pa3pesax BBIHOCST M yKa3bIBAIOT

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

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

e OTMETKM HHU3a HECYIIUX KOHCTPYKUMWA MOKPBITUS OJHOAITAKHBIX 3JIaHUN
(coopyxkeHui) U HH3a IUIMT NOKPBITHS BEPXHETO ATaKa MHOTO3TaXKHBIX
31aHUH (COOPYKEHUN);

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

e OTMETKH BepXa CTEH, KApHU30B, YCTYNOB CTEH, F'OJIOBOK PEJILCOB KPAHOBBIX
IyTEH;
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e pa3Mepbl W MPUBSA3KY (IO BBICOTE) MPOEMOB, OTBEPCTHI, HUII W THE3] B
CTEHAX W MMEePETOPOAKaX, N300pakacMbIX B CCUCHHH,

e pa3Mepsl ISl TpoeMa ¢ YeTBEPTAMHU YKa3bIBAIOT 110 HAMMEHbINICH BEIINYMHE
nmpoema;

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

¢ MapKH{ JIEMEHTOB 371aHus (COOPY)KEHHs), HE 3aMapKUPOBAHHBIX Ha IUIaHAX
u dacanax;

e CCBUIKM Ha Y3JIbl, @ TaKXK€ Ha YEPTEKU DJIEMEHTOB 37aHus (COOpPYKEHUSA),
3aMapKUpOBaHHbIC HA pa3pe3ax.

Pazpes 1-1

- tmm emw

e

REaieatainst

- 0,45

Mpoekr 3214 htt utdom.ru

Pucynok 1 — [Ipumep BoIMOTHEHHS pa3pe3a 0HOITAKHOTO 3/IaHHS
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IIpakTuyeckas padora Ne 20
Tema: Pa3pe3 3panust
Leab padoThi: HAYYUTH CTYICHTOB BBINOJHSITH pa3pe3bl 31aHUui
Xoxa padoTbl

[Ipu BhIMOTHEHWU paspe3a 3AaHus (COOPYKEHHS) TMOJIOKEHUE MHUMOM
BEPTUKAJIbHOM IUIOCKOCTH pa3pe3a MNPUHHUMAIOT C TakKUM pacyeToM, 4YTOObI B
M300pakeHHE MOMa Al IPOEeMbl OKOH, HApYKHBIX BOpOT U aABepei. 1o yuacTkam,
0COOEHHOCTH KOTOPBIX HE BBISIBJIEHBI B OCHOBHBIX pa3pe3ax, MPUBOASITCS MECTHBIE
(yactuyHblie) paspesbl. JIMHMM KOHTYpOB 3JEMEHTOB KOHCTPYKIMH B paspese
M300paKAIOT CIUIONTHOM TOJICTOM OCHOBHOM JIMHHUEH, BUIUMBIC JIMHUH KOHTYPOB,
HE MONaJar0IIUe Ha INIOCKOCTh CEYEHUSI — CIUIOIIIHOM TOHKOU JIMHUEH.

N3 BuUAMMBIX SJIEMEHTOB Ha pa3pe3ax H300pPaKAIOT TOJBKO DIEMEHTHI
KOHCTPYKIIMN 3/1aHus (COOpPYKEHHSsI), MOIBEMHO-TPAHCIIOPTHOE O000pYI0OBaHUE,
OTKPBITBIE JIECTHULBI M IUIOMIAJIKH, HAXOJAIIMECS HEMOCPEACTBEHHO 32 MHUMOM
IIJIOCKOCTBIO paspesa.

Ha paspeszax 3manust (coopyxkeHusi) 0e3 ToaBajia TPYHT U DJIEMEHTHI
KOHCTPYKIIMH, PacToJIOKEHHbIE HUXKE (DYHIaMEHTHBIX OajoK W BEepXHEW YacTu
JICHTOYHBIX (YHIAMEHTOB, HE U300paxaroT. TOHHEIHN MOKa3bIBAIOT CXEMATUUYECKU
TOHKOM LUTPUXOBOU JIMHUEH.

[Ton Ha rpyHTe M300pa)xkarOT OJHOW CIUIOIIHOM TOJICTOM JMHUEH, MOJI Ha
NEPEKPBITUM M  KPOBJIIO HM300pa)ar0T OJHON CIUIOIIHON TOHKON JUHUEH
HE3aBUCHMO OT YHUCJIa CJIOEB B UX KOHCTPYKLIHH.

CocTaB U TOJIIMHY CIIOEB MOKPHITUS YKa3bIBAIOT B BBIHOCHOM 3anucu. Eciaun
B HECKOJIBKUX pa3pe3ax M300paKe€Hbl MOKPHITUS, HE OTIMYAIOIIMECS MO COCTaBY,
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BBIHOCHAsl HAANMCh IPUBOAUTCA TOJIBKO Ha OZHOM M3 pPa3pe3oB, B IPYIUxX
IIPUBOJAT CCBUIKY Ha pa3pes, COAEPk AU ITOJHYI0 BBIHOCHYIO HAIIIKCh.

Ha pa3pesax BBIHOCAT M yKa3bIBAIOT

e KOOPJWHAIIMOHHBIE OCH 37aHUs (COOPYKEHHUS) U PACCTOSTHUE MEXITy HUMHU U
KpalHUMH OCSIMU, OCH Y 1e(hOPMAIIMOHHBIX II1BOB;

e OTMETKH YPOBHS 3€MJIH, UACTOTO M0JIa U TUIOLIAOK;

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

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

e OTMETKH BepXa CTEH, KapHU30B, YCTYIOB CTEH, TOJIOBOK PEIIbCOB KPAHOBBIX
IyTEM;

e pa3Mepbl W MPUBSA3KY (IO BBICOTE) MPOEMOB, OTBEPCTHHA, HWII W THE3] B
CTEHaX U MEePETOPOIKaxX, H300paKaeMbIX B CCUCHUU;

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

e TONIIWHY CTE€H W WX NPHUBA3KY K KOOPJWHAIMOHHBIM OCSM 3[aHUS WA
COOpy>KeHus (ITPU HEOOXOTUMOCTH);

e MAapKH DJIEMEHTOB 3/IaHUA (COOPYKEHHMsI), HE 3aMapKUPOBAHHBIX Ha TUIAHAX
u dacamax;

e CCBUIKM Ha y3JIbl, & TaK)K€ Ha YEPTEKU DIEMEHTOB 3/aHUS (COOPYKEHUS),
3aMapKUPOBAHHBIE HA pa3pe3ax.
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BrisBonsr:

65



YYEBHO-METO/IMYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE
TACIATLITAHBI

Pexomenayemasi iureparypa

OcHoBHasi IuTEepaTypa:

1. IInemmBreB A.A. KOMIIO3WIIMOHHBIE TPHEMBI B apXHUTEKType (UCTOpHUS, TEOpHsl,
NPaKTUKyM) [DIeKTpOoHHBIN pecypc] : yuebHoe mocobue / A.A. IlnemmuBreB. — DIEKTPOH.
TekcToBbIe qaHHbIe. — CapaToB: By3oBckoe o6pazoBanue, 2017. — 293 ¢. — 978-5-4487-0035-
4. — Pexxum noctyna: http://www.iprbookshop.ru/66624.html

2. 3abanyesa, T. P. BceoOmias uctopust apXuTeKTypbl U CTPOUTEILHON TEXHHUKHU. YacTh
1. Hcropus apXUTEKTypsl M CTPOMTEIbHOM TEXHUKHU JIpeBHEro M aHTUYHOIO MHpa
[DnexkTponHnbiit pecypc] : yue6nuk / T. P. 3abamyeBa. — 2-e u3a. — DJIEKTPOH. TEKCTOBBIE
naHHble. — M. : MOCKOBCKHI rocyaapcTBEHHBIN cTpouTenbHblil yHuBepcurer, ObC ACB, 2017.
— 192 ¢. — 978-5-7264-1608-3. — Pexxum mocryma: http://www.iprbookshop.ru/72582.html

3. IlnemmBueB A.A. KoMmMIo3WIIMOHHBIE TPUEMBI B apXUTEKType (MCTOpHS, TEopus,
MPAKTUKYM) [ D1eKTpoHHBIN pecypce] : yuebHoe nocodbue / A.A. (22 wmyku)

JlonoiHUTeILHAS JIUTEpaTypa:

1. CnaBun A.M. OcHOBHBIE 3JIEMEHTBl 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. Maproaus. — DneKkTpoH. TekcToBble JaHHble. — CapartoB: Al [lu Op Menua, 2017. — 44
c.— 978-5-4486-0011-1. — Pexxum nmocryma: http://www.iprbookshop.ru/74220.html

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