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Meroauueckue ykazaHus g npaktuyeckux 3aHatuii mo [IM.01 CocraBienune u
oopmIIeHHE MPOCKTHOW JOKYMEHTAllMH OOBEKTa KamuTajabHoro crtpourtenscTtBa MJIK 01.01
PazpaboTka 00BEMHO-TUIAHMPOBOYHBIX W KOHCTPYKTHBHBIX PEIICHHH Pa3JIMYHBIX OOBEKTOB
KalMUTaIbHOTO CTPOUTEIBCTBA PEKOMEH IOBAHBI JUISI CTYIEHTOB OYHON (hOPMBI O0yUICHHUSI.

B MeTtomuueckux yKazaHUSAX JUISI TPAKTHYCCKUX paboOT cojepkarcs Meld W 3aJaqd
MPAKTUYECKUX 3aHATHN, (OPMYIMPOBKA 3aJaHMsi, OCHOBHOE COJICpPKaHHE 110 TPOBEICHUIO
paboThI, peKOMEHIyeMas IuTepaTypa.



IHosicHUTEALHAA 3aIIHCKA

[Tpodeccuonanspupiii  Mogyns IIM. 01 CocraBienne u ohopMiIeHHE TPOCKTHOMH
JOKyMEHTaIuu o0bekTa KamuTaiabHoro crpoutenbctBa MJIK 01.01 «Pa3spaborka oO0BeMHO-
IUIAHUPOBOYHBIX W KOHCTPYKTHBHBIX  PEIICHWH  Pa3IUYHBIX OOBEKTOB  KalUTAIBHOTO
CTPOMUTENILCTBAY SIBJISIETCS] YaCThI0O OCHOBHOM MPOo(ecCHOHAbHOM MPOrpaMMBl 10 CIIeHUaTbHOCTH
08.02.01 «CtpouTenbCTBO U IKCIUTYaTAllMM 3/1aHUN U COOPYKEHUI».

B cootBetrcTBrM ¢ @I'OC CIIO CTYyneHThI 10KHBI yMeTh.

- YUTATh MPOCKTHO-TEXHOJIOTUYECKYIO JIOKYMEHTAIIHIO;

- TOJIb30BAThCSI KOMITBPIOTEPOM C NPUMEHEHUEM CIEeHHATU3UPOBAHHOIO MPOrPaMMHOTO
obecreucHus;

- OIPENENATh NIYOUHY 3a10KeHHs PyHIaMEHTa;

- BBITIOJTHSATH TETUIOTEXHUYECKHUM pacueT OrpayKIaroINX KOHCTPYKITUI;

- OAOUpPATh CTPOUTENBbHBIE KOHCTPYKIMH JUIsl pa3pabOTKU apXUTEKTYPHO-CTPOUTEIBHBIX
YepTEKEH;

- BBITIOJIHATH PACUYEThl HArPY30K, NEHCTBYIOMINX HA KOHCTPYKIIUU;

- CTPOUTH PACYETHYIO CXEMY KOHCTPYKIIUH 110 KOHCTPYKTHBHOM CXEME;

- BBITIOJTHATH CTATUYECKUIN pacyer;

- POBEPSATH HECYIIYIO CIIOCOOHOCTh KOHCTPYKITUH;

- IoA0UpAaTh CEYCHHE IEMEHTa OT MPHUIIOKEHHBIX HATPYy30K;

- BBITIOJTHSATH PACUYCThl COCTUHEHHI SJICMEHTOB KOHCTPYKITUH;

- OIpeneNsITh HOMEHKIATYpy U OCYLIECTBIATh pacueT 00beMOB (KOTUYECTBA) U rpaduka
MMOCTABKU CTPOUTENBHBIX MATePUAIIOB, KOHCTPYKIIMMA, H3ACIUH, 000pYIOBaHUS U APYTUX BUIOB
MaTepUaIbHO-TEXHUYECKUX PECypCOB B COOTBETCTBHHM C IPOU3BOJCTBEHHBIMU 3a/laHUSIMU U
KaJICHAAPHBIMA TUTAHAMH TIPOM3BOJICTBA CTPOUTEIBHBIX pPabOT HA OOBEKTE KAMUTAILHOTO
CTPOUTENBCTBA;

- pa3pabarbeiBaTh TpaUKH IKCILTyaTAIluU (JIBH)KEHUS) CTPOUTEIHLHOW TEXHHUKH, MAITUH U
MEXaHH3MOB B COOTBETCTBHHM C MPOHM3BOJCTBEHHBIMH 33JaHUSIMHM U KaJCHAAPHBIMH ILIaHAMHU
MIPOU3BOJICTBA CTPOUTEILHBIX pa0OT HAa O0BEKTE KATUTAILHOTO CTPOUTEIIHCTRA,;

- OMNpEAENATh COCTaB U pacueT MOKa3aTelell MCMONb30BaHUS TPYIOBBIX U MaTepUAIBHO-
TEXHUYECKHUX PECypPCOB;

- 3amoNHATh YHUPUIMPOBaHHBIE (OPMBI TUIAHOBON [TOKYMEHTALMU pacHpeeIeHUs
PECYPCOB IIPH MPOU3BOACTBE CTPOUTEIBHBIX PadOT;

- ONpeneNsTh TIepeueHb HeoOXOIUMOro olecreueHuss pPaOOTHUKOB OBITOBBIMH H
CaHUTAPHO-TUTUCHUICCKUMH TTOMEIIICHUSIMH.

B pe3ynbraTe ocBOCHHs yUeOHOUW TUCIUTUIMHBI O0YYArOIIHIACS TOMKEH UMETh

NPAKTHYECKUH OMBIT B:

— TIOJTOTOBKE CTPOUTEIIHHOM IIJIOMIAJIKH, YYaCTKOB MPOU3BOJCTB CTPOUTEIBHBIX PabOT 1
pabovrx MECT B COOTBETCTBHH C TPEOOBAaHUSMH TEXHOJOTHYECKOTO IMPOIlecca, OXPaHbI TPY/a,
MOKapHOW OE30MaCHOCTH U OXPaHbl OKPYKAIOIIEH CPeIbI;

— ompejeneHuss TmepedHs paboT mo obecredeHH0 O€30MacHOCTH  CTPOUTEIBHON
TIOMIA/IKH;

— OpraHW3aIlii ¥ BBHITIOJHEHHS TPOU3BOJCTBA CTPOUTEIHLHO-MOHTAXKHBIX, B TOM YHCIIE
OTJICIIOYHBIX PabOT, paboOT MO TEIUIO- ¥ 3BYKOW3OJISIIIMK, OTHE3AINTE M aHTUBAHIATLHON 3alTUTe
Ha 00BEKTE KAaUTAILHOTO CTPOUTEIHCTRA,;

— ompejeNneHuss MOTPEeOHOCTH MPOU3BOJCTBA CTPOUTEIHLHO-MOHTAKHBIX pPabdOT, B TOM
qHClie OTICIIOYHBIX pPaboT, Ha OOBEKTE KAIHMTAJILHOTO CTPOUTEIBCTBA B MaTepPHAIBHO-
TEXHUUYECKUX pecypcax;

— odopMiIeHHs 3aABKH, MPHUEMKH, paclpeaeneHus, yu€Ta W XpaHEHUsS MaTepUaTbHO-
TEXHUUYECKUX PECYPCOB ISl MPOU3BOICTBA CTPOUTENBHBIX PaboT;

— KOHTpOJIS KadecTBa M 00beMa KOJMYECTBA MaTEPHAIBLHO- TEXHUYECKHX PECYPCOB IS
MIPOU3BOJICTBA CTPOUTENBHBIX padoT;



— pa3paboOTKH, IUIAHUPOBAHUS M  KOHTPOJIA  BBIIOJHEHHUS  ONEPATHBHBIX  MeEp,
HaIpaBJIEHHBIX Ha UCIIPaBJICHUE AE(PEKTOB PE3yIbTaTOB OJHOTUITHBIX CTPOUTENbHBIX PaldoT;

— COCTaBJEHUS KaJIbKYyJSILIMM CMETHBIX 3aTpaT Ha HCIOJIb3yEMbIE MaTepUaIbHO-
TEXHUYECKUE PECYPCHI;

— COCTaBJICHUsl NEPBUYHOW YYETHOM JOKYMEHTAlMU I10 BBIIOJIHEHHBIM CTPOUTEIBHO-
MOHT)XHBIM, B TOM YHUCJIE€ OTACIOYHBIM paboTaM B MOAPA3ICIICHUN CTPOUTEIHHON OpraHU3allu;

— IPEJICTaBICHMS Ul IPOBEPKU M CONPOBOKICHUU IPU IPOBEPKE U COIVIACOBAHUS
IIEPBUYHON yYETHON JOKYMEHTAllMU IO BBIIIOJHEHHBIM CTPOUTEIbHO-MOHTAKHBIM, B TOM YHCIIE
OTJIEIIOYHBIM paboTaM;

— KOHTPOJISI BBIMOJIHEHUS MEPOINPUSTUI MO OOECIeYeHUI0 COOTBETCTBUS PE3YJbTAaTOB
CTPOUTENBHBIX pabOT TPeOOBAHUSAM HOPMATHUBHBIX TEXHUYECKHX JIOKYMEHTOB M YCIOBHUSIM
JIOTOBOPA CTPOUTEIIBHOTO MOAPSIIA;

— IUIAHUPOBAHUSA M KOHTPOJIS BBIIIOJIHEHMSI MEp, HAIPABJICHHBIX Ha IPENyNpEeXICHUE U
YCTpPaHEHHE MPUYMH BO3HUKHOBEHMS OTKJIOHEHUW pEe3yJIbTAaTOB BBIINOJHEHHBIX CTPOUTEIbHBIX
paboTr oT TpeOOBaHWIA HOPMATHBHOW TEXHUYECKOW, TEXHOJOTHMYECKOW H  TMPOCKTHOU
JOKYMEHTAIUU;

— pemeHust TpoUIBHBIX 3324 Ha 3Tale BBHIIOJHEHUS TEXHOJIOTHYECKUX IMPOILECCOB Ha
00BEKTE KalUTAIbHOTO CTPOUTENbCTBA (M3bICKAHUS, MPOCKTUPOBAHUS, CTPOUTEIHCTBA,
9KCIUTyaTalusi, pEKOHCTPYKLUS, KamUTaJIbHBII pPEMOHT, CHOC) Ha OCHOBE JIaHHBIX
MH(OPMALIMOHHBIX MOJIENEH;

— (opmupoBaHUS BUAOB TNPEACTABICHUS IaHHBIX WH(GOPMALMOHHON MOAETH TIpU
peuieHny NpodUIbHBIX 3a7a4 Ha STare BHIIOTHEHHS TEXHOJIOTMYECKHX IMPOIIECCOB Ha 00BEKTe
KaluTaJbHOTO CTPOUTENIHCTBA;

— odopmieHuss BHUIOB TPEICTABICHUS JaHHBIX HH(OPMALMOHHOW MOJENU B
COOTBETCTBUH CO CTaHJAPTOM MPHUMEHEHHS TEXHOJIOTUH MH(POPMALMOHHOTO MOJEIHPOBAHUS Ha
JTare BBIMOJHEHUS TEXHOJOTMUYECKUX IMPOLECCOB Ha OOBEKTE KalHUTAJIbHOTO CTPOUTEILCTBA B
OpraHu3aluiy;

— (opMupOBaHUS W KOMIIOHOBKHM TEXHMYECKOW JIOKYMEHTAllUW HAa OCHOBE JaHHBIX
CTPYKTYPHBIX 3JIEMEHTOB HWH(OPMALIMOHHOW MOJENM Ha 3Tale BBINOJIHEHUS TEXHOJIOTHYECKHX
IIPOIIECCOB Ha 0OBEKTE KaTUTAIbHOI'O CTPOUTEIILCTBA,

— COXpaHEHHUsl U Tepefauyd TEXHUYECKOW JTOKyMEHTalUd B TpeOyeMOM 3JIEKTPOHHOM
¢bopmare;

- Ie4aTh TeXHUYECKOHN TOKyMEHTAaLUH.

yMeTb:

— BBINOJIHAThH IUIAHUPOBKY U Pa3METKY ydacTKa MPOU3BOJCTBA CTPOUTENBHBIX pabOT Ha
00BEKTE KaIUTAIbHOTO CTPOUTENBCTBA;

— OCYILIECTBJISITh IUIAHUPOBKY M Pa3METKy y4acTKa IPOM3BOJCTBA CTPOUTENBHBIX padoT
Ha 00BEKTEe KalUTaIbHOTO CTPOUTEILCTBA;

— OCYILIECTBIJISITh MPOM3BOACTBO CTPOUTEIHHO-MOHTAXHBIX, B TOM YHCJIE OTIEIOYHBIX
paboT B  COOTBETCTBMM C TpeOOBAaHMSAMHM HOPMATUBHO-TEXHUYECKOH  JOKYMEHTallUH,
TpeOOBaHUSAMU JI0TOBOPA, PA0OUNMH YEPTEKaMU U IIPOEKTOM IPOU3BOJICTBA PadOT;

— OCYILECTBJIATh JJOKYMEHTAJIbHOE COMPOBOKICHHUE MPOM3BOJICTBA CTPOUTENBHBIX PadoT
(>KypHaJbl IPOU3BOJCTBA padOT, aKThl BHITOJHEHHBIX padoT);

— OCYILECTBJIATh BU3YaJbHBIK W HHCTPYMEHTAIbHBIM (I€0Je3MYeCKHil) KOHTPOJIb
MOJIO)KEHUH 3JIEMEHTOB, KOHCTPYKLUH, YacTel W 3JIEMEHTOB OTAEIKU OOBEKTa KamUTaJIbHOTO
CTPOMTEINBCTBA (CTPOECHHUS, COOPYKEHMS ), UHKEHEPHBIX CETEM;

— obecrieyuBaTh MNPUEMKY U XpaHEHUE MAaTEepUAIOB, MW3AENIUN, KOHCTPYKUUHA B
COOTBETCTBUM C HOPMAaTUBHO-TEXHUYECKON JOKYMEHTAIUEN;

— QopmupoBaTh U MOAJEPKUBATH CUCTEMY YYETHO-OTYETHOM JOKYMEHTAllMU IO
JBUKEHMIO (IPUXOAY, pacXoy) MaTepualbHO-TEXHUUECKUX PECYPCOB Ha CKIIAJC;

— pachpenensaTb MallMHbl U CPEACTBA MaJIOM MEXAaHM3alUU MO THUIAM, HAa3HAYEHHIO,
BUJIAM BBITIOJIHAEMBIX paboT;

— TPOBOIUTH OOMEpHBIE pabOTHI,



— omnpeaesTb 00BbEMbI BBINOIHIEMBIX CTPOUTEIBHO-MOHTQ)XXHBIX, B TOM YHCIE U
OTIENOYHBIX PadoT;

— OCYILECTBJIATh JJOKYMEHTaJIbHOE OPOPMIICHHE 3asBKU, IPUEMKH, paclpe/le/IeHus], yueTa
U XPaHEHUs MaTepHAIbHO-TEXHUYECKUX PECYPCOB (3asBKH, BEJOMOCTH pPACX0Ja U CIUCAHUS
MaTepHaIbHbIX LIEHHOCTEN);

— pacrio3HaBaTh Pa3IMYHbIC BUIBI JEPEKTOB OTAEIOYHBIX, W3OJIALIUOHHBIX U 3aIIUTHBIX
MOKPBITUH MO pe3yJbTaTaM U3MEPUTEIIEHOTO U MHCTPYMEHTAIBHOTO KOHTPOJIS;

— OMNpeaessITh nepedyeHb paboT mo olecrneyeHnto OEe30MaCHOCTH y4acTKa MPOM3BOJICTBA
CTPOUTENBHBIX pPaboT;

— BECTH  OIEpPAllMOHHBIA  KOHTPOJb  TEXHOJIOIMYECKOM  IOCIIEN0BATEIbHOCTU
IIPOM3BO/ICTBA CTPOUTEIILHO-MOHTAXHBIX, B TOM YHCJIE OTAEIOYHBIX paboT, yCTpaHss HapyLIEHUs
TEXHOJIOTUM W o0ecrevynBas KayecTBO CTPOUTEIbHBIX pPabOT B COOTBETCTBHH C HOPMAaTHBHO-
TEXHUYECKON TOKYMEHTALUEH;

— OCYILIECTBJIATh JIOKYMEHTAJIbHOE COINPOBOXACHHUE PpE3YyNbTaTOB  ONEPALUOHHOIO
KOHTpOJISl KayecTBa paboT (3KypHaJl ONEPALMOHHOIO KOHTPOJI KauecTBa padoT, aKThl CKPBITHIX
paboT, aKThl MPOMEKYTOYHON PUEMKH OTBETCTBEHHBIX KOHCTPYKIIHNA);

— KaJbKYJIUPOBAaTh CMETHYIO, IUIAHOBYIO, (PaKTHUECKYIO CE0ECTOMMOCTb CTPOUTENIBHBIX
paboT Ha OCHOBE YTBEPKACHHOW JOKYMEHTAIIHH;

— OMNpeAessATh BEIUYMHY IMPSMBIX U KOCBEHHBIX 3aTpaT B COCTaBE CMETHOM, IIAHOBOH,
(akTHIECKOH ceOeCTOMMOCTH CTPOUTENFHBIX pabOT HAa OCHOBE YTBEPKACHHOM JOKYMEHTAIIHH;

— 0(pOpMIIATh MEPHUOAMUYECKYIO OTYETHYIO JIOKYMEHTAIMIO [0 KOHTPOJIIO UCIIOJIb30BaHUS
CMETHBIX JINMHUTOB;

— HUCHOJb30BaTh  IMU(PPOBOM  BHJI  HUCXOAHOW  HMHPOpPMALUU  JUIL  CO3/aHUS
MH(POPMAIIMOHHON MOJENH Ha 3Tale BBIIOJHEHUS TEXHOJIOTMYECKHUX IPOLECCOB Ha OOBEKTE
KaIlluTaJIbHOT'O CTPOUTEJIbCTBA;

— QopmupoBaTh MH(GOPMALMOHHYIO MOJEIb Ha ASTale BBINOJIHEHHUS TEXHOJOTHYECKHUX
IIPOIIECCOB HAa OOBEKTE KAMUTAIBLHOIO CTPOUTENILCTBA HA OCHOBE YepTeKel, TaOMUYHbBIX (GOpPM U
TEKCTOBBIX JOKYMEHTOB;

— IpocMaTpuBaTb M W3BJIEKaTh JaHHbIE, BbIOMPATh HEOOXOAWMBIE KOMIIOHEHTHI,
3aMoHATh aTpUOYTUBHBIE JAHHbBIE 3JIEMEHTOB NH()OPMAIIMOHHBIX MOJIEJIEH Ha ATare BBIIOJTHEHUS
TEXHOJIOTHYECKHX MPOLECCOB Ha 00BEKTE KAUTAIBHOTO CTPOUTEIBCTBA;

— MHCIOJIb30BaTh HEOOXOAMMBIE MPOTrPAMMHBIE CpEJICTBAa JUIsl MH(GOPMALMOHHOIO
MOJICIMPOBAaHUsT U pelleHus Npo(UIbHBIX 3a/ad Ha JTale BBIIOJHEHUS TEXHOJIOTHYECKUX
MIPOLIECCOB Ha 00BEKTE KAUTAIbHOTO CTPOUTENBCTBA;

— OOOCHOBBIBATh TNPHUHATOE pEIIeHHEe MpPU CO3JAaHUU CTPYKTYPHBIX DJIEMEHTOB
MH(OPMALIMOHHONW MOJENM Ha STale BBINOJIHEHUS] TEXHOJIOTHMYECKUX IPOIIECCOB Ha OOBEKTE
KaIllUTaJIbHOTO CTPOUTEINIbCTBA;

— pemiath 3aJaud B COOTBETCTBUU C MpoduieM padoTbl Ha dTane BBINOJIHEHUS
TEXHOJIOTUYECKUX MPOIIECCOB Ha 0OBEKTE KATUTAIBHOTO CTPOUTENIbCTBA,;

— HCIIOJIb30BaTh TEXHOJIOTMH MH(POPMAIIMIOHHOTO MOJEIMPOBAHUS [IPU PELIEHUH 3a]1a4 Ha
JTare BBITOJHEHHS TEXHOJOTHUECKUX MPOIIECCOB Ha 00BEKTE KAIUTALHOTO CTPOUTENBCTBA;

— OueHuBaTh 3PPEKTUBHOCTH MPOrPAMMHOI0 OOecreueHusl Al peuieHus] NpoQUIbHBIX
3ajau;

— COIJIaCOBBIBAThH PEILIEHUS B MPOIECCEe KOJUIEKTUBHON pabOTHI ¢ MH(OpMaIien

— (opMupoBaTh TpeOOBaHUS K TEXHUYECKOMY, MH(POPMALMOHHOMY M NPOTPAMMHOMY
00eCreueHn0 MPOIECCOB HMHPOPMAIIMOHHOTO MOJIEIMPOBAHUS HA JTale  BBINOJIHEHUS
TEXHOJIOTUYECKUX MPOIIECCOB Ha 0OBEKTE KATUTAILHOTO CTPOUTENIbCTBA,;

— oroOpakaTh  JlaHHble HMH(QOPMAIMOHHOM  MOJENM Ha  JTale  BBINOJHEHUS
TEXHOJIOTHYECKUX TPOLECCOB Ha OOBEKTE KAalUTAIbHOTO CTPOMTEIbCTBA B IpaUuecKoM H
TaOJIMYHOM BUJIE;

- ¢dbopmupoBaTh TpeOOBaHUSA K TEXHUYECKOMY U MPOrpPaMMHOMY OOECHEUEHUIO IS
BBIITYCKa TEXHUYECKOH TOKYMEHTAILIUH.

3HATH:



— TpeOOBaHUS HOPMATHUBHBIX TEXHHUYECKUX JOKYMEHTOB, OIpPEICNAIOUIMX COCTaB U
MOPAI0K 00yCTPOHCTBA CTPOUTENIBHOM IIIOIAIKHY;

— TpeOOBaHUS HOPMATHBHBIX TEXHHUYECKUX JOKYMEHTOB K IPOU3BOJCTBY CTPOMTEIHHO-
MOHT)XHBIX, B TOM YHCJIE OT/IEIOYHBIX Pa0OT Ha 00BEKTE KAUTAILHOTO CTPOUTENIBCTBA;

— TEXHOJIOTUH MPOU3BOJCTBA CTPOUTEIBHO-MOHTAXKHBIX paOOT; B TOM UUCIIE OTJIEIOUYHBIX
pabot, paboT MO TEII0- U 3BYKOU3OJISIIUY, OTHE3ALIUTE U AaHTUBAHIAIBHOM 3aIUTE;

— TEXHOJIOTUH, BUJBI U CIOCOOBI yCTPOHCTBA CUCTEM AIIEKTPOXUMHUYECKOMN 3aIUTHI;

— TEXHOJIOTUH KaTOJHOM 3alIUThI 0OBEKTOB;

— JTanbl BBIIOJHEHUS COJEPKAHWE M OCHOBHBIE ATaIlbl I'€OJE3MYECKUX Pa3OMBOYHBIX
pabor;

— METOAbl BU3YaJbHOIO M MHCTPYMEHTAJIbHOTO KOHTpPOJII KayecTBa U OOBEMOB
(KoM4ecTBa) NOCTABIAEMbIX MAaTEPUATIbHO-TEXHUUECKUX PECYPCOB;

— IpaBUJa TPAHCHOPTUPOBKM, CKIAJUPOBAHUA M XPAaHEHMsS DPA3JIUYHBIX BHJIOB
MaTepUaIbHO-TEXHUYECKUX PECYPCOB;

— TpeOOBaHUS HOPMATUBHOM TEXHUYECKOW M IMPOEKTHOW JOKYMEHTAllUH K COCTaBy M
Ka4yeCTBY MMPOU3BOCTBA CTPOUTEIBHBIX paOdOT Ha 00BEKTE KATUTAILHOTO CTPOUTENIBCTBA;

— METOJbl OIpENeJIEHUs] BHJIOB, CIOXXHOCTU M OOBEMOB CTPOUTEIBHBIX paboT u
MIPOU3BO/ICTBEHHBIX 3a[aHUN;

— TpeOOBaHUS HOPMATUBHOW TEXHUYECKOHN M TEXHOJIOTMYECKOM TOKyMEHTALUU K COCTaBY
U COJIEP’KaHUIO ONEPALMOHHOIO KOHTPOJISI CTPOUTEIBHBIX MTPOLIECCOB U (UJIM) MPOU3BOICTBEHHBIX
orepaLui Mpy MPOU3BOACTBE CTPOUTEIILHO-MOHTAXHBIX, B TOM YHUCIIE OTAEIOYHBIX PaboT;

— TpeboBaHus 3akoHOAaTeNbCTBA Poccuiickoit denepanuu Kk MOpsIKy mMpuéMa-niepeaan
3aKOHYEHHBIX 0OBEKTOB KaIUTAJILHOTO CTPOUTENIBCTBA U ITAIIOB KOMILJIEKCOB PadoT;

— TpeOOBaHUS HOPMATHUBHBIX TEXHUYECKHX JTOKYMEHTOB K TOPSAKY NMPHUEMKH CKPBITBIX
pabOT M CTPOUTENIbHBIX KOHCTPYKLHMH, BIMSIONIMX Ha O€30MacHOCTh OOBEKTa KalUTaJIbHOI'O
CTPOUTEINIbCTBA;

— MeTOABbl M CpEeACTBa HMHCTPYMEHTAJIbHOIO KOHTPOJIA KadecTBa pe3yJIbTaToB
IIPOU3BOJICTBA CTPOUTEIbHO-"MOHTa)XXHbIX, B TOM YHCJIE€ OTJEJIOYHBIX padoT;

— TEXHUYECKHE YCIIOBUS M HAIlMOHAJIbHBIE CTaHAAPTHl HA IPUHUMAaEeMble PadoOThI;

— 0COOEHHOCTH MPOU3BOJICTBA CTPOUTEIBHBIX PAOOT HA OMACHBIX, TEXHUYECKU CIIOKHBIX
U YHUKQJIBHBIX 00bEKTaX KalUTaJIbHOTO CTPOUTENbCTBA;

— HOpPMBI TIO 3aIIUTE€ OT KOPPO3UHM OMACHBIX MPOHM3BOJCTBEHHBIX OOBEKTOB, a TaKKe
MEXTIOCYIapCTBEHHBIE U OTpaciIeBble CTAHAAPTHI;

— TpaBWJa W TOPSAOK HaJaIKd H PEryJIUPOBAaHUS KOHTPOJIBHO-U3MEPHUTEIBHBIX
MHCTPYMEHTOB, 000PYA0BaHUS 3JIEKTPOXUMUYECKON 3aIUTHI;

— TopsAAOK 0(hOPMIICHHS 3asiBOK Ha CTPOUTEIbHBIC MAaTEPUAIbl, U3ACTUS U KOHCTPYKIINH,
o0opynoBaHue (MHCTPYMEHTHI, MHBEHTapHbIE NPUCIIOCOOJICHUS), CTPOUTEIBHYIO TEXHUKY
(MalIMHBI 1 MEXaHU3MBI);

— CXEMbI ONEpPAIMOHHOTO KOHTPOJII KauecTBa CTPOUTEIHbHO-MOHTA)XHBIX, B TOM 4YHCIIE
OTJIEJIOYHBIX paboT;

— palMOHaJIbHOE MPUMEHEHUE CTPOUTEIBHBIX MAIIMH M CPEJCTB MAION MEXaHU3AllUY;

— TIpaBHJIA COJIEPKAHMS U DKCIUTyaTallil TEXHUKU M 000pyIOBAHNUS;

— COBPEMEHHYI0 METOJMYECKYI0 M CMETHO-HOPMATHBHYIO 0a3y ILeHOOOpa3oBaHMsS B
CTPOUTENIbCTBE;

— MpaBuUja BEACHUS MCIOJHUTEIBHON W YYETHOW JOKyMEHTAllUHM TPH IPOU3BOJCTBE
CTPOMUTENBHBIX PaloT;

— TMOPSAAOK COCTaBJICHUS BHYTPEHHEH OTUETHOCTHU MO KOHTPOJIO KAauecTBa CTPOUTEIHHO-
MOHTQ)XHBIX, B TOM YHCJIE OT/IEIIOYHBIX padoT;

— METOJBl M CPEJCTBA yCTpaHEHUs e(EeKTOB Pe3yabTaTOB IMPOU3BOACTBA CTPOUTEIBHBIX
pabor;

— METObI NPOPHUIAKTHKH e(PEKTOB CUCTEM 3AIIUTHBIX MTOKPHITHIA;

— MEepPCHEKTUBHBbIE OPraHU3AlMOHHBIC, TEXHOJOIMUYECKHME M TEXHMYECKHE pEIleHUs B
00JIaCTH MPOU3BOICTBA CTPOUTENILHBIX paboT;



— OCHOBaHMS W MOPSIOK MPUHATHS PEHICHUH O KOHCEpPBALlMM HE3aBEPLICHHOTO 00BEKTa
KaIllUTaJIbHOTO CTPOUTENIbCTBA;

— cocraB paboOT 1O KOHCEPBALMM HE3aBEPIICHHOTO O0BEKTAa  KalWTaJIbHOTO
CTPOUTENIBCTBA U MOPSAAOK UX JOKYMEHTAIBHOTO OOPMIICHHS;

— 33724l B COOTBETCTBHM C MpOQHIeM pPaOOTHI, METOABI, PEIICHHs, IEIH, 3aJa4d H
NPUHIUIB UHPOPMALMOHHOTO MOJEIHPOBAHMUSA HA JTale BbIMOJIHEHUS TEXHOJOTHYECKUX
IIPOIIECCOB HAa O0BEKTE KAUTAIBHOTO CTPOUTEIIHCTRA,;

— CTaHIApThl W CBOABI MpaBWJ pa3pabOTKM HHGOPMAIMOHHBIX MOJENeH Ha J3Tamne
BBITTOJTHEHUS TEXHOJIOTUYECKUX MPOLIECCOB HA 0OBEKTE KAITMTAIEHOTO CTPOUTEIILCTBA;

— YpPOBHH NpOpabOTKH >JIEMEHTOB MH(POPMALMOHHBIX MOJENEH Ha 3Tare BBIIOJTHEHUS
TEXHOJIOTMYECKUX MPOLIECCOB HA 0OBEKTE KAUTAIBHOTO CTPOUTEIBCTBA;

— KJaccu(UKATOphl KOMIIOHEHTOB HMH()OPMAIIMOHHBIX MOJENICH Ha 3Tale BbIOJIHEHUS
TEXHOJIOTMYECKUX MPOLIECCOB HA 0OBEKTE KAUTAIBHOTO CTPOUTEIbCTBA;

— (yHKIIH TPOPUIBHOTO TPOTPAMMHOTO 00eCTIeUeHUS;

— METOIbl KOJUICKTMBHOW pa®OTHl HaJ eAMHOW HMH(OPMALMOHHONH MOJENBbIO Ha JTame
BBITTOJIHEHUS TEXHOJIOTUYECKUX MPOLIECCOB HA OOBEKTE KAMMTAIBHOTO CTPOUTEIHCTBA;

— Ha3Ha4YeHUE MEXIUCUUILTMHAPHONW KOOPAMHAIIMY HH()OPMALIMOHHBIX MOJIeIel Ha JTare
BBITTOJIHEHUS TEXHOJIOTUYECKUX MPOLIECCOB HA OOBEKTE KAMMMTAIBHOTO CTPOUTEIHCTBA;

— Ha3Ha4YeHWE, COCTaB M CTPYKTypa IUIaHa peaju3aldy IMPOeKTa HH(OPMALUOHHOTO
MO/JICIIMPOBAHMS Ha 3TaIle BHITIOJIHEHUS! TEXHOJIOTMYECKHUX IPOILECCOB HA OOBEKTE KAIMTAIBHOTO
CTPOUTENbCTBA,;

— OCHOBHBIE TpeOOBaHHMA K COCTaBy M OQOPMIICHHIO TEXHUYECKOH JIOKyMEHTAIWH,
Ha3Ha4YeHHUE, COCTAB U CTPYKTypa CTaHJapTa MPUMEHEHHS TEXHOJIOTUI HHPOPMAIIMOHHOTO

— MOJICNIMPOBAHUSl HA JTare BBHIMOJHEHHUS TEXHOJIOTHYECKUX TIPOIECCOB Ha OOBEKTe
KaIMTaIbHOTO CTPOUTENIBCTBA B OPraHU3ALUH.



Tema 3. OcHOBHBIE CBOIICTBA CTPOUTEIbHBIX MATEPHAJIOB.

IIpakTnueckoe 3ansaTueNe 1
1. Ompenenenue UCTUHHOM, CpeTHEN U HACBIMHON MJIOTHOCTHU PA3IMYHbIX
MaTepuayioB. PacueT mopucTocTH.

Heap 3anaTus: M3ydnts METONMKY ONPEACIICHUS UCTUHHOM W HACHIITHOU
IJIOTHOCTH MaTEpPHaOB. YMETh ONPENEIATh CPEIHIOK IIOTHOCTh. PaccumThiBaTh
IOPUCTOCTh MaTepHaIa.

Xoxa pab6oThi:

OCHOBHBIE CBOWCTBA, MPUCYIINE BCEM CTPOUTEIBHBIM MaTepHaiaM, MOXKHO
pa3IeauTh Ha CIECIYIOUIUE TPYIIIIBL.
1.®usnyeckue CBOMCTBA, XapaKTEPUIYIOIIUE:

- HapaMmeTpbl  COCTOSHMS:  WCTUHHAs  IUIOTHOCTb,  CpEeIHssA
IUIOTHOCTbB, HACBIITHAS IIJIOTHOCTh, OTHOCUTEIbHAS IIJIOTHOCTD, [IOPUCTOCTS;

- OTHOIIEHWE  Marepuasia K  Boae  (TUuapodU3UYECKUE):
BOJOIIOTJIOIICHUE, KaNWUIAPHOE BCAChIBAHUE, TMIPOCKONMYHOCTB, BIIAXXHOCTB,
BOJIOHETIPOHUIIAEMOCTh,  THUAPO(YOOHOCTh,  TUAPOPUIBLHOCTh,  BJIAKHOCTHBIC
nedopmariv, MOpO30CTOMKOCTh, BOJOCTOMKOCTb;

- OTHOIIEHHWE Marepuaja K TEIUly M BBICOKMM TeMIeparypam
(Teriou3nyecKue):  TEIJIONPOBOAHOCTh,  TEIUIOEMKOCTb,  OTHEYIOPHOCTb,
OTHECTOUKOCTb.

2.MexaHnuecKHe CBOMCTBA, XapaKTepU3YIOLIUe CIOCOOHOCTh MaTepHana
CONPOTHUBIATHCA  BO3JECUCTBHIO BHEHIHUX CHWJI: YOPYroCThb, IUJIACTUYHOCTb,
XPYIKOCTb, IPOYHOCTh, TBEPAOCTh, HCTUPAEMOCTh, H3HOC, PEIaKCALU.

3.XUMHYECKHE CBOMCTBA, XapaKTEPU3YIOIINE CTOMKOCTh MaTepuaia Inpu
JIEHCTBUM Pa3IMYHBIX XUMHUYECKHX Cpel: aTMOC(hepoCcTONKOCTb, COJIECTOMKOCTD,
KHCIIOTOCTOMKOCTB, I1€JI0YECTORKOCTb.

4.JIONrOBEYHOCTh,  HAJEKHOCTH - CBOWCTBA, XapPaKTEPU3YIOLIHE
CIIOCOOHOCTh MaTepUalioB MPOSBIATH CBOM (PU3MKO-MEXaHUYECKHUE CBOICTBa B
poLecce IKCILTyaTaliH.

Bce cBolicTBa Marepuana ONPEAEINSIOTCS €ro COCTABOM U CTPOCHHUEM,
OCOOCHHO BEJIMYMHOM M XapakTepoMm mnopuctoctd. B Tabn. 1.1. mpuBeneHsl
OCHOBHBIE€ CBOMCTBA HEKOTOPHIX CTPOUTEIBHBIX MAaTEPUAIIOB.

1.Onpenenenne MCTUHHOM INIOTHOCTH
NcTuHHOW TUIOTHOCTBIO MaTepuasia Ha3bIBalOT (DU3WYECKYH0 BEJIMYHHY,
PaBHYIO OTHOIIICHHIO MacChl Marepuaisa K ero oobemy B aOCOJIOTHO IJIOTHOM
cocTosiHuU. ICTUHHYIO TJIOTHOCTH MaTepuasa p, KI/m3, onpeaensior no Gopmyiie:
p=m/V,
rJie m - Macca MaTepuana, Kr; V - 00beM Matepuana, M3.



Jnsg  ompeneneHWss MCTHUHHOM IUIOTHOCTM KAMEHHOIO Marepuana U3
O0TOOpaHHOM U TIIATEILHO NIepeMelIaHHON cpeHel mpoosl oTBemuBaT 200-220r.
Kycouku oToOpanHO poObl; MaTepHalia Cyliatr B CyIIMJIBHOM IIKady npu
1104£5°C 10 NOCTOSIHHOM MacCChl; 3aTEM UX MEJIKO U3MENBYAIOT B araTOBOW WUIIN
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Pucynok 1. Kon6a Jle lllatense Kaaso

dapdopoBoit crynke. IlomydeHHBI MOPOUIOK MPOCEUMBAIOT YEpPE3 CHUTO C
cetkoi Ne 02 (pa3mep saueliku B cBety 0,2x0,2 mm). OTBecuB B ¢papdhopoBoOi yaIike
HaBeCKy Okoyio 180 © mIpOCESHHOrO MOpOIlKa, €ro CHOBA BBICYLIMBAIOT IPHU
110+£5°C, a 3arem oxnaXmarOT JO KOMHATHOM TEMIIEpATypbl B JKCHUKATOpE, TIE
MNOPOILIOK ~ XPaHAT JI0 IPOBEACHUS UCTIBITAHMUS.

W CcTUHHYIO TJIOTHOCTh TBEPJAOTO MaTepuaia OIpPEeAeNaioT MHpHU TMOMOIIH
obbemomepa Jle Ilatenve. OObeMOMep MpeaCTaBISIET COOON CTEKISHHYIO KOJIOY
oobeMoM 120 - 150 cM3 ¢ y3Koii MIEHKON, HECKOJIBKO PACIIMPAIONICHCS B cpeaHei
yacTu. Ha mielike xoi0bI BbIIIE W HUXKE MIAPOBUIHOTO YIIMPEHUS HAHECEHBI JBE
4epThl, 00beM Mexay KotopeiMu paBeH 20 cm3. Illeiika rpamyupoBana, IieHa
nenenust 0,1 cm3.

O0bemMoMep HAIMOJHSIOT J10 HWIKHEH, HYJIEBOM YEpThI >KUIKOCTHIO,
WHEPTHOW IO OTHOIIEHHUIO K MOPOIIKY MaTepHalia: BoJ0i, O€3BOAHBIM KEPOCHHOM
WIK CIUPTOM. 3areM 00beMOMEp IOMEIIAI0T B CTEKISHHBIA COCYA C BOJIOM,
umetoieit remneparypy 20°C.

B Bozme oObemMomep ocTaeTcsi Bce BpeMmsi, MOkKa WAET HchbiTaHue. UToObI
o0beMOMEpP B 3TOM MOJIO)KEHUHM HE BCIUIBIBAJ, €0 3aKPEIUISIOT Ha IITATHBE TaK,
4YTOOBI BCS TP yMpOBaHHAs YaCTh IIEMKN HAXOUIach B BOJIE.

OT MoAroTOBICHHOW MPOOBI, HAXOMASILIENUCS B SKCUKATOPE, OTBEIIUBAIOT
¢ TouHocThio 10 0,01 r Ha wacoBoM crtekiie 80 r Marepuana W BBICHIIAIOT €O
JIO’)KEYKOW 4Yepe3 BOPOHKY B MPUOOP HEOOJBIIMMHU MOPIUSMHU 10 TEX TOp, MOKa
YPOBEHb KUIKOCTH B HEM HE MOJHMMETCA 10 4epThl B mpeaenax 20 cM3 uiam 110
4epThl B Mpejeax BEepXHEW TpagyupoBaHHON yacTu mpubopa. PazHocTes mMexmy
KOHEUYHBIM W Ha4YaJIbHBIM YPOBHSMH JKHJIKOCTA B 00bEMOMEpE MOKa3bIBACT 00BEM
MOpOIlIKa, BChIMaHHOTO B mpubop. OcTarok mopomika B3BemMBaIOT. Macca
MOPOIIIKA, BCHIIAHHOTO B 00beMoMep, Oy/IeT paBHA PAa3HOCTH MEXKIY pe3yidbTaTaMu



NEPBOr0 M BTOPOro B3BelIMBaHUA. VICTHHHYIO IUIOTHOCTH p, KI/M3, Marepuaia
BBIYHCIIAIOT O popmyie:
p=(r—ml)/V,

rJie M - HaBeCKa MaTepuasa /1o ONbITa, KT; T} - OCTATOK OT HABECKH KT

V - 00BeM KUIKOCTH, BRITECCHEHHOW HaBECKON MaTepraia (00beM MopoIka B
obbemomepe), M3.

HcTHHHYIO TUIOTHOCTh MaTepuaja BBIYUCISIOT ¢ TOYHOCTHIO 10 0,01 kr/cm3,
KakK cpeqHee apupMeTHIecKoe ABYX ONpeAeNeHUH, pacX0xkKIeHUE MEXTy KOTOPHIMU
He J0JDKHO mpeBbimaTh 0,02 r/cm3.

2. Onpenenenue cpeaHel MIOTHOCTH

Cpenneld IOTHOCTHIO HA3bIBAIOT OTHOUIEHWE MACChl Marepuaia B e€c-
TECTBEHHOM COCTOSIHMH, T.€. BMECTE€ C TOpaMH W TyCTOTaMH, K €ro 00heMmy.
CpeaHIOI0 IIIOTHOCTD Po, KI/M>, BBIYUCIISIOT 110 (hOpMYyJIE:

P, :m/V1

rJie m - Macca Marepuaia B CyXOM COCTOSIHUH, KT; V1, - 00beM MaTepuaia B
€CTECTBEHHOM COCTOSIHMU, M3.

BOJBIIMHCTBO CTPOUTENBHBIX MATEPHATIOB MMEET IMOPHI, YeM HX OOJIbIIE B
eAUHUIE 00beMa MaTepHraa, TEM MEHbIIIE €r0 CPEIHss IIIOTHOCTD. JlJis JKuakocTen
¥ MaTEpHAJIOB, MOJYyYaeMbIX W3 PACIUIABJICHHBIX Macc (CTEKJI0, METAaJI), CPEIHSS
IUIOTHOCTh TI0  3HAYCHWIO TPAKTUYECKH paBHA HWCTUHHOH  TUIOTHOCTH.

OT cpenHell IJIOTHOCTH MaTepuajga B 3HAYUTEIBHOM MeEpe 3aBUCAT €ro
(U3UKO-MEXaHUUECKHE CBOWCTBA, HANpPHUMEp, MPOYHOCTh M TEIUIOMPOBOIHOCTb.
3HaueHWE CpeAHCH IUIOTHOCTH MaTepuaia WCIOJB3YIOT TMPU OMPEACIICHUH €ro
MMOPHUCTOCTH, MAacChl M pa3Mepa CTPOUTEIBHBIX KOHCTPYKIIMH, MPH pacdyeTax
TpPaHCTIIOPTa U MOILEMHO-TPAHCIIOPTHOTO 000PYI0BAHUS.

[Ipu ompeneneHun cpeaHEW IUIOTHOCTH MaTepHaia MOKHO HCIOJIb30BaTh
oOpasibl Kak TPaBWIBHOW, TaK M HEMPABUWJIBHOM TeoMeTpudeckoil (opmbl. OT
dopMbl 00pasiia 3aBUCUT METOJ OMpECICHUS CpeAHell IJIOTHOCTH MaTepuarna.
Jlist  ompeneneHusi cpeaHed IUIOTHOCTA OOpaslbl  Marepuajga MOTYT OBbITh
U3TOTOBIICHHI B (hopMe KyOa, mapaijiesienunea Ui IUIMHIPa.

[Tpu momMomM MTAHTEHIUPKYIS U3MEPSIOT pasMep 00pas3ioB U BBIUUCISIOT
ero o0beM, Mocje 4ero oOpasell B3BEIIMBAIOT Ha TEXHUYECKHX Becax. O0beM
obpaznia V, M3, umeromero Buj Ky0a WIM Mapajjieienurena, BBIYUCISIOT 10
bopmyie

V=a*b*h, rue a, b, h - 3HaueHuUs pazmepoB rpane oopasia, M.

O06BeM obpasiia V, M3, IUIUHAPUIECKON (DOPMBI BEIYUCIISIOT 1O (popmyrie:

v =nrh

rae © = 3,14; T - quaMeTp NMIMHJIpPA, M; h - BRICOTA MIJIMHAPA, M.

3Has 00beM 1 Maccy oOpasiia, o MPUBEACHHON paHee HopMysie OTIPENeTsIOT
€ro CPeJHIOI0 IIIOTHOCT.

Onpeoenenue cpeoueu NIOMHOCMU Mamepuana 8 obpazye HenpasuibHOU
2eomempuieckoll opmui.
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s ompenenenus odbema oOpaslla NMPUMEHSIIOT METOJl, OCHOBAaHHBIM Ha
BBITECHEHUU 00pa3IOM U3 COCYIa )KUJKOCTH, B KOTOPYIO €ro MOTPYXKAIOT, JIJISl YETro
HCIOJIB3YIOT 00BEMOMEP HIIM THAPOCTATHUECKHUE BECHI.

Omnpenenenre cpeaHeil MIOTHOCTH MPH MOMOIIU 00beMoMepa. ITOT MPUOOp
Mpe/ICTaBIsIeT cO00M MEeTAIUIMYECKUN IMIIMHAP ¢ BHYTPEHHUM auameTpoMm 150 mm
u BbicoTo 320 mMm. Ha Beicore 250 MM B Hero BhasHa JIaTyHHas TpyOka
nuametpoM 8-10 MM, MMmeroiasi 3arHyThlii BHU3 KoHell. OObeMOMEp HaNOJIHSIOT
BOJIOM HECKOJIBKO BBINIE TPYOKH W KIAYT, MOKAa M30BITOK BOJBI CTEYET, 3aT€M O]
TpyOKYy TMOJCTaBISAIOT B3BEUICHHBIM cTakaH. Kaxapiii o0paser] BBICYIIMBAIOT,
B3BEIIMBAIOT, a 3aT€M TMOKPHIBAIOT (MIPU TOMOIIM KHCTH) TOHKHUM CIIOEM
pacruiaBieHdHoro mnapaduna. Ilocme Toro kak mnapaduH 3acThIHET, oOpasel
OCMaTpUBAIOT, OOHAPYKEHHBIE TIPU OCMOTpPe Ha MapadUHOBOM MIEHKE My3bIPHKU
WIM TPEUIMHBI YAANISIOT, 3arjlakKuBasi HarpeTol METaJUIMYECKON MPOBOJIOKOW WIU
wiactuakoi. [locne nmapadunupoBan™ oOpaszelr NepeBs3bIBAIOT MPOYHON HUTHIO U
BTOPUYHO B3BEIINBAIOT.

[Ipu morpyx’eHun UCHBITYeEMOro oOpa3la B 00beMOMEp BBITECHsEMas BOJA
Oyner BbITEKaTh U3 TPyOku B crakad. llocie Toro kak majeHue Karelb
MIPEKPaTUTCS, CTaKaH C BOJOW B3BELIMBAIOT M ONPENENSAIOT MacCy BOJBI,
BBITECHEHHOU 00pa3iioMm.

CpeaHio MIOTHOCTh 00pa3la BBIUKCISIOT cieayomuM oOpazoM. CHavana
onpenenstor o0beM mnapaduHa Vn, M3 3aTpadu€HHOrO Ha IMOKPBITHE OOpa3ua Io
dbopmyie:

Vn - (m-ml)/pn,

Ir7le m - Macca cyxoro oopasua, Kr;

m1, - macca oOpas3lia, MOKPHITOTO MapaduHOM, KT; pIi- CPEIHSs IJIOTHOCTh
napaduna, paBHas 930 kr/m3. Ilociae 3TOro BBIUHUCISIOT CPEAHIOI TJIOTHOCTH
obpasmna po, kr/m3, o popmyre:

po=m/(V1-Vn),

rie m - Macca cyxoro obpasna, kr ; VI, - oobem obOpaszua ¢ napaduHoMm
(4MCIEHHO paBHBIM Macce BOJABI, BBITECHEHHOW oOpasiom), M3; Vn - oObeMm
napaduna, M3.

Onpeoenenue cpeoHeii NJIOMHOCIU mMamepuana Memooom
2UOPOCMamu4ecKo2o 636eUU8aHUsL.

Cyxoii oOpa3zell HempaBWJIbHONM TreoMeTpuueckoil (OopMbl B3BEIIMBAIOT HA
TEXHUYECKUX BECax, 3aTeM MmapaUHUPYIOT U CHOBA B3BEIIMBAIOT

[locne »TOro ero NOABEHMIMBAIOT HA TOHKOM HHUTH K  KPIOUYKY-
MIPUCTIOCOOJICHM S, 3aKPEIJICHHOTO Ha JIECBOM KOHIIE KOPOMBICTA THIPOCTATUYECKHIX
BecoB. Maccy o0Opasiia ypaBHOBEIIMBAIOT TUPSIMU, YCTaHABIWBas WX Ha TMPaBYIO
gamky. [locme sToro obpasen morpyxarwT B CTakaH C BOJOW Tak, 4TOOBI OH HE
Kacajcsi CTCHOK U JIHa (IpH 3TOM PaBHOBECHE BECOB HapyliaeTcsi). Beckl cHOBa
YpaBHOBEIIMBAIOT, CHAB C IMpPaBOil YalllKu YacThb THPb, U OINPEACISIIOT Maccy
obpasna B Boge. CpeqHIo MIOTHOCTh 00pasiia B napaduHe po, KI/M3 BBIYHCIISIIOT
o ¢opmyire:

po=m/(ml —-m2(ml-m)/po

11



rme m - macca cyxoro oOpasma, kr; ml - macca o0pasia, MOKPHITOTO
napadguHOM, KI; m2 - Macca oOpasla, MOKPHITOro napaduHoM B BOJE, KI; PO -
CpedHsisi TUIOTHOCTh mapaduua, paBHas 930 kr/m3; (ml,-m)/pn) -3HaudeHue,
COOTBETCTBYMOIIEE 00BeMy 00pa3iia, MOKPHITOTO MapapuHOM, M3.

TABJIHMIA PE3VYJIBTATOB Ne 1

. Macca O6beM | CpesHsis MIOTHOCTD, P,
n/m Haumenosanue Martepuanon o0pasua, oﬁpaajua, ; :
r oM r/cM KI/M
1 |O6pazen npaBuALHOH hopMBI 5 10,5 0,5 500
O0pasen npaBuibHONi (HopMbI 57 34,4 1,65 1650
3 |O6pazen, HenpaBMIbHOH
dopMBel 10 20 0.5 500
4 [Ofpazeu HenpaBUIbHOU
dopmbl 64 20 3.2 3200
TABJUIIA CPABHEHHA Ne 2
byt Marepuas fhromocts, e
1 | I'pauur 2000-2900 2600-2700
2 | UssecTHAK NIOTHBIM 2400-2600 2100-2400
3 | Kripouy raMHsHEIR 2600-2800 1600-1800
4 | JdpeBecuHa COCHBI [550-1000 500-600
5 |llecok 2600-2700 1400-1600
6 [ [lloponnacr 1300-1400 20-50
7 {Cranb 7800-7850 7800-7850

O6neMmomMep

1. MeTtannuueckuil UIuHIP
2. JlaryHnHas TpyOka

3. Crakan

4. UcnpiTyembiii oOpasert

12



B3BemmBanue oo6pasia Ha

TUAPOCTATUYECKUX BECaxX

CpenHIo0 TIOTHOCTH INTIOTHOTO MaTeprajia BEIYUCISIOT M0 (opMyJIe:

p=m 'V ( r/CM3;Kr/M3) (1)

CpeaHIo10 MIOTHOCTh BBIYUCISIOT KaK Cpe/iHee apuhMEeTUIECKOE TPEX -TISATU
00pasIoB.

3. OnpeneneHre HaChIIMTHOM MIOTHOCTH

Jis  chimy4ynx MaTepuanoB (LIEMEHT, IECOK, Ie0eHb, TpaBuUil H [Ip.)
OTIPE/ICTISIIOT HACBIIHYIO IUIOTHOCTh. B 00beMe Takux MaTepraioB HE TOIb-KO MOPHI
B CAMOM MaTepHaJie, HO U MyCTOThI MEXAY 3€pHaAMH WM KyCKa-MH MaTepuana. ITo
OTIpE/ICJICHUE BBINOJHAIOT C MOMOIIBI0 MpUOOpa, KOTOPBIM MpencTaBiIsieT coOon
CTaHAAPTHYIO BOPOHKY B BHJI€ YCEUEHHOIO KOHYyca. BHH3y KOHYC INEpEeXOIUT B
TpyOKy auamerpoMm 20 MM ¢ 3aaBHXK-KOH. [lox TpyOkoil ycTaHaBIMBAIOT 3apaHee
B3BEIICHHBIM MepHBIM HU-TUHAP o0beMoMm 1 11 (1000 cm3). Paccrosinue mexmy
BEPXHUM O00PE30M LIWIMH/IPA U 3a/IBUKKOM JTOIKHO ObITh 50 MM.

B BOpPOHKY HAachIIalOT CyXOH MCCIIEIyEMBI MaTepuai, 3aTeM OTKPBIBAIOT
3QIBIDKKY M 3aIOJIHSIOT UWIMHAP C U30BITKOM, 3aKpbIBAIOT 3aJBIXKKY U
METaJUIMYECKOW MJIM IEPEBSIHHOM JIMHEUKOM CPE3aroT OT CEepeuHbl B 00€ CTOPOHBI
M3JIMIIEK MaTepHualia BPOBEHb C KpasMu UUIuHApa. [Ipu sTOM nHMHEHKy nepkar
HAaKJIOHHO, IIJIOTHO NPY>KUMas K KpasM LHAJIUHAPA

g 7
=

CranpapTHas BOpOHKa

505

z 20 1. Kopmyc
N 4 2. TpybOxka
51 3. 3agBWKKa
] |

4. MepHbIi HUITUHIP

Heo6xonumo, 9yToObl MUIWHIAP ObLT HEMOABUXKHBIM, TaK KaK MPH TOJ-9Kax
CBINTyYHU MaTeprall MOXKET YIUIOTHUTHCS, YTO YBEIUYHUT €T0 CPE/I-HIOK TJIOTHOCT.
3aTeM MWIMHAP C MaTepPUaJOM B3BEIIMBAIOT C TOYHOC-ThIO 10 1 r. Mcmbitanue
MOBTOPSIIOT TSATh pa3 U CPEAHIO IUIOTHOCTh Ma-Te€puajia B PHIXJIOHACKIITHOM
COCTOSIHUM PH, Kr/M3. BBIYMCISIOT Kak cpel-Hee apudmeThyeckoe MsuTH
onpeaeneHu, Monb3ysach HOpMyIIoit
pa = (m1, - m2)/V,
rie ml, - Macca OWIMHIpAa C MaTepuajioM, Kr; m2 - macca IWIMHApa O0e3
Marepuana, kr; V - o0beM IUInHApa, M3.

4. PacyeT mopucTOCTH
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[TopucTocTh MaTepuaia XapaKTepU3yeTcs CTEIICHBIO 3aII0JHEHUS ero o0bema
HIOpPaMH.

[TopucToCTh BEIYHCIAIOT HO (hopmyIe:

IT=[1-(Po/P) "100(%), rae I - mopucTocTs MaTepuaioB, %;

Po - cpennsis miI0THOCTH MaTepuaia, Kr/M3;

p - UCTUHHAS IUIOTHOCTh MaTepuaia, Kr/m3.

3HaYCHUsI TOPUCTOCTH CTPOUTEIBHBIX MATEPUATIOB PA3JIMYHBI, HAITPUBBIMED
JUISL CTEKJIa U MeTajllla MOpUCTOCTh cocTaBisier 0%, kupnuda -25-35%, 0ObIYHOTO
Tspkesoro OeroHa - 5-10%, razoberona - 55-85%, mopomacta - 90-95%.
[ToprcTOCTh B 3HAYUTEIBHOW CTEIICHHM OINPEACISICT 3KCIUTyaTallHOHHBIC CBOMCTBA
MaTepuaoB,  BOJOMIOTJIOIICHHE,  BOJONPO-HUIIAEMOCTh,  MOPO30CTONKOCTb,
MIPOYHOCTh, TETUIOTPOBOAHOCTD U JP.

3agaua

Omnpenenuth CpeAHIO IJIOTHOCTh KaMEHHOro oOpas3la HempaBUIbHOM
dbopMbI, €clii TIpU B3BEIIMBAHUU €TI0 HA BO3JyXe Macca okazaidack mc = 100 r, a B
Boje mw = 55 r. Jlo B3BemuBaHuUs B BOJie oOpazeln napaduHUpOBaIM, Macca
napapunupoBaHHoro ooOpaszua mmno=101,1 r. [lnorHocts ma-paduna pn= 0,93
r/cMm3.

Pemenue

1. Onpenensiem Maccy napaduHa

mn = mmr-mc=101.1-100=1,1r

2. Onpenensiem o0beM napadpuHa

Vn=mn/pn = 1,1/0,93 =1,18 cm3.

3. Onpenensem o0beM nmapaguHupoBaHHOTO oOpasia. [1o 3akony Apxumena paBeH
MOTEPE €ro MACCHl IPH B3BEIIMBAHUH B BOJIE, T. €. IPU TJIOTHOCTH BOMBI pn- 1
r/cMm3.

Vno=mno- mw)/ ps= (101,1-55) / 1=46,1 cm3

4. Onpenensiem o0beM oOpasia 6e3 napaduna

Vo =v no-Vn=46,1-1,18=44,82 cm3

5. OnpenenseM CpeIHIO MIOTHOCTh MaTtepuaia: p0 =mc /vo = 100 / 44,82= 2,23
r/cMm3.

OtBet: CpenHss IUIOTHOCTh MaTepuana: po = 2,23 r/cM3.

3agaua

Hapy>xHast cTeHOBas maHesb U3 razo0erona umeet pasmepsl 3,1 x 2,9 x 0,3 m
1 Maccy mn = 2160 kr. Onpeaenuts NOPUCTOCTh Ta300€TOHA, TPU-HUMAas 3HAUYCHUE
UCTUHHOW mioTHOCTH p=2,81 1/cM3.

Pemenune

1. Onpenensiem 00bEM MAHEIIH:
Vi=3,1 x2,9x0,3=2,7 M3.
2. OnpenernsieM CpeAHION TIIOTHOCTh ra300€TOHA.
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Po = nln/vn=2160/2,7= 800 xr/m3.

3.

OHpCI{GHHCM IMOPUCTOCTDH razo0eToHa

IT=(1-p0/p)100 = (1-800/2810)100=71,5%
Ortgert: Ilopuctocts razoberona I1=71,5%
OO6opynoBaHKe U MaTepUAIIBI:

NogabkowdE

9.

R S

. O6bemomep Jle llaTennbe.

[IITaHreHIUpPKYIb.
Oo6BeMomep.
Memn3ypka.

. I'mapocratnueckne BeCHI.

CranpapTHasi BOPOHKA.
OOpa31pl MPaBUIIbHON U HEMPABUIIBHON (DOPMBI.

KoHTposbHBIE BONPOCHI

Yro Takoe cpenHss mioTHocTh? Hanmummre popMyily U pa3MEepHOCTb.
HctrHHasg mnoTHOCTh Matepuana. @opmyra ajis onpeeaeHusl.

UYT0 Takoe MOPUCTOCTh U KaK OHA BBIPAKAECTCS?

CBolicTBa CTPOUTENIBHBIX MATEPUATIOB 3aBUCIINX OT IOPUCTOCTH.
Mopo30CTOMKOCTh MaTepraia, ClioCOObl €€ ONpeICTCHUS.

BnusgHre mopucToCTH U XapakTepa Mop Ha MOPO30CTOMKOCTb.

UTto Takoe TemionpoBoHOCTh Matepuasia? Hanuimure hopmyiy st
OnpeaeeHus TEMIONPOBOJHOCTH.

Kaxkoe BnMsiHUE Ha TEIUIONPOBOJHOCTh OKA3BIBAET CTPYKTYpA IO U
TeMIeparypa.

JaiiTe onpeaesieHne NPOYHOCTH MaTEPHUATIA.

10.®akTopsl, BAUSIONINE HA TPOYHOCTH MaTepHala.

Tema 3. OcHOBHBIE CBOIICTBA CTPOMTEILHBIX MATEPHAJIOB.
IIpakTnueckoe 3ansaTue Ne 2
2. Onpenenenue npeneia NpOYHOCTH U BOJOCTOMKOCTH MaTepuaia.

He.]'ll) 3aHaATHA: O3HAKOMUTE C 9KCIICPUMCHTAJIbHBIM METOJ0OM OIIPCACIICHUA

npenena MPOYHOCTUM Marepuaiga Npu CXKaTUM W HAYYUTh OLEHUBATH €ro
BOJOCTOMKOCTB 1O KO3(PPUIIMEHTY pa3MsATUeHUS.

OO01mue cBeaeHus

[IpoyHOCTH - CBOMCTBO Marepuana CONPOTUBISITECS PA3PYLIEHUIO I10]1

I[GI\/'ICTBI/ICM BHYTPCHHUX HaHpH)KeHHﬁ, BO3HUKAOIMX OT BHCHIHUX HAI'PY30K.

[IpouHOCTE MaTEpHAIa XapaKTEPU3YETCsl MPEAETIOM IMPOYHOCTH.
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[Ipenenom nmpoYHOCTH HA3BIBAKOT HAIPSKEHHE, COOTBETCTBYIOLIEE HArpy3Ke,
Ipy KOTOPOM MPOUCXOAUT paspylieHue oOpasiia marepuana. [Ipemen mpouHocTu
Marepualia Mpy C>KaTUM BBIUUCIISIETCS IO hOopMyJie:

Rex= [P/S- (xr/cm2; MIla),

rae Rex - mpeaen mpoyHOCTH MU CKATHH, KT/CM2;

P - paspymaromas Harpy3ka, Kr;

S - mIomank ceueHus, cmM2.

[Ipenen mpoYHOCTH MaTepralia ONMPEAEIISIIOT ONBITHBIM ITyTEM, UCIIBITHIBAS B
nabopatopun Ha ruapasiuueckoM npecce [ICY-50. ®dopma u pasmep o0OpasiioB
JOJKHBI CTPOTO COOTBETCTBOBaThH TpeOoBaHusAM ['OCTa uin TeXHUYECKUX yCIOBUN
Ha KaXIbld BHUJA MaTepuana. YBJIaKHEHWE MHOTHMX MAaTEpUajOB CHUKAET HX
npo4HOCTh. CTENEeHb MOHWKEHHSI MPOYHOCTH MaTepuaia, HACBIIIEHHOTO BOJOW,
XapakTepuszyercs KodQPUIUEHTOM pa3MATrdeHuUs:

Kp = Ruac/Rcyx

rae RHac - MpoYHOCTh Marepualia B HACBIIIEHHOM BOJIOM coctosinnu, MIIa.
RcyX - mpouHOCTh MaTepuaia B cyxoM cocrosinuu, Mlla.

Xoxa padoThi:

1. T'uncoBbie 00pa3ubI-KyObl HYMEpPYIOT (HOMEpP CTaBAT Ha IMOBEPXHOCTH,
KOoTOpasi Obl1a OOKOBOM Mpu (POPMOBAHKN), U3MEPSIOT IUIOIIAb 3aHYMEPOBAHHOM
MTOBEPXHOCTU U 3aHOCAT IMOJIy4eHHbIE 3HaUeHHs B TaOu. 1. OOpasubl AT Ha 1BE
rpynmbsl: Ne 1, 2, 3 - oOpasiisl epBoid TPyMIbl UCTIBITHIBAIOT cyxumu, Ne 4, 5, 6 -
00pasIipl BTOPOU IPYMIIbI - MOMEIIAIOT B BoAY Nepes ucnbitanuem Ha 10...15 MuH. B
3aBUCUMOCTH OT pa3MepoB oOpasua.

CxemMa ruapaB/IM4ECKOro npecca ANf HCObITAWHA HA O6pa3zen Kyba mocne HCnLI-
exatne: 1 - cTanHHa; 2 - BHHTOBOE NpHCNOCOOIeHHe TaHHUd WA CKATHE HA THApPAB-
LA 3a3KuMa 00pasna; 3 - BepXHAL ONOPHAS TAMTAS JIMYECKOM mpecce

4 - venmTyeMslii oGpasen; 5 - HIDKHASA ONOPHAS TIAHTA
¢ wapoeoli NoBepxHOCTHIO; 6 - mopiiens -

Cyxue M BIaXxHble 00pa3lpl MOMEUIAIOT Ha HWKHIO IUIMTY Mpecca
3aHyMEpOBaHHOU (OOKOBOM) MOBEPXHOCTHIO BBEpX. OMyCKAalOT BEPXHIOW IUIUTY
mpecca JI0 MOBEPXHOCTH o0Opasiia, He noxonas Ha 10 MM u HarpyxaroT. MoMmeHT
pa3pyllieHus] ONpPEAENSIOT MO0 OCTaHOBKE WJIM Haudaly OOpaTHOro XojAa CTPEJKU
cuion3MepuTenss (MaHOMETPA) U BU3YaJbHO 10 MOSIBJICHUIO TPEIIMH Ha oOpasLe.
Paszpymatomee ycunue P pa3 (mnm mokazanne MaHOMETpA) 3aHOCAT B TaOm. 1.
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1. [Ipu ucnonb30BaHUU MPECCOB ¢ MAHOMETpPAMU pa3pyllIalollee YCUIe
PacCUYUTHIBAIOT O popmyIie:

Ppa3z=pSy (1)
r7ie p - IOKa3aHue MAaHOMETpPa B MOMEHT pa3pylieHus oopasua, klla; S, - miomans
IOPLIHS TIpecca, M2,

[Ipenen mpounocTu npu cxatuu (MlIla) paccuntsiBaroT o Gopmyie:
Rex PIS(xr/cm*;MIla), (2)
7€ Rex- TIPEIen IPOYHOCTH TPU CIKATUM, KT/CM?: Py, - paspyIinaronias Harpyska, T;
S - mIomaabL CEeYEHUS, CM?
Rep"™ = Rs+ Rs+ Rs /3 =4,08 +5,88 + 7,75 = 5,86 xr/cm
Rcp=R 1+R; +R3/3= 33,75 + 4,82 + 5,95 = 4,8 xr/cm

Tabmuna 1.
Paszpymaro-
IInomane |mrag Ha- IIpenen
Ne (HammeHOBaHUeE
Pazmepnr cedyeHwus, S [rpy3ka, MPOYHOCTH MPHU
1/ |00opyIOBaHUS ’
(c™m?) COKATHH
Ppa3z O™)
JUIMHA, |mupuHa, R R
cM cM kr/em?  |Mma
1 Obpaszern cyxoii 7 7 49 200 4,08 0,4
2 |OG6pazer cyxoit 7 7 49 288 5,88 0,58
3 Obpaszern cyxoii 7 7 49 380 7,75 0,77
4 OGpasen 7 7 49 184 3,75 0,37
BOJIOHACKIIIICHHEIN
5 O6pa3zen 7 7 49 236 4,82 0,48
BOJIOHACKIIIICHHEIN
6 |O6pazen 7 7 49 292 5,95 0,59
BOJIOHACKIIIICHHEIN

2. BogocToMKOCTh UCIIBITYEMOTO MaTepualia OIEHUBAIOT 1O KO3(PHUIIMEHTY
pa3MsAr4eHUs:
K pa3M=RHac/Rcyx
rae Ryac - Mpeen npoYyHOCTH B BOJOHACHIIEHHOM cocTtosiHuU, MIIa; Reyy - mpenen
IIPOYHOCTH B cyxoM coctosinnn, MIla. Ecin Kpasy > 0,75, TO MaTepualt - BOZOCTOEK,
ecnu Kpasw < 0,75, TO MaTepuai He BOJOCTOECK.

I1o nomyyeHHOMY 3Ha4eHUIO Kpqsy, 1€TTAFOT BBIBOJ O BOJOCTOMKOCTH
TUIICOBOT'O KaMHSI.

K =184/200=0,92 K =236/288 = 0,8 K =202/380= 0,768

BrBog: 1, 2, 3 BogocToikue.
Marepuaisl 1 000py/I0BaHHE:

1. T'umncoBbie 00pa3Ilbl — KyOBI.
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IMuapasnumaeckuii npecc [ICY-50.
N3mepurenpHas TUHENKA.
EMKocTh ¢ BOZOM.
[IITaHreHIUPKYJIb.

gk wn

KOHTpOJIBHLIe BOIIPOCHI

UTO Takoe TUrPOCKOMUYHOCTb.

Bogonornomienue u cnocoObl €ro onpenencHusl.

BivsiHue BIaXHOCTH HAa CBOMCTBA MaTepHaa.
Bononenponunaemocts. Kak ona onpenensiercs?

Yro Takoe KodhPUIIMEHT pa3MsITUYeHUS U KaK OH BBIPAXKaETCs?
TBepmocTs Marepuana, €€ OnpeaeICHue

ook wnE

Tema 4. IIpupoanbie KaMeHHbIE MATePHAJIbI.
IIpakTnuyeckas padora Ne 3
O3HaKOMJIEHHE C OCHOBHBIMU MUHEPAJIaAMUA U TOPHBIMU MOPOAAMU, TPUMEHIEMBIMU
B CTPOUTEIBCTBE.

Leapb padoThI: HAYYUTH CTYAEHTOB ONIPEACIISITh U PACCUUTHIBATH ITPUPOIHBIE
KAMEHHBIE MaTEpUAIbI.

Xoxa padoTbl

[IpupoaHBIM KaMEHHBIM MAaTEPUaJIOM WM TOPHOM MOPOJOM HAa3bIBAKOT
MUHEPATbHYIO MAacCy, COCTOSIIIYIO U3 OJHOTO (MOHOMUHEPAJIbHAS ) UITU HECKOJIBKHUX
(momuMuHEpanbHasi) MHUHEpATOB. MUHEpaTOM HAa3bIBAIOT MPUPOJIHOE  TEJO
OJTHOPOJHOE: TI0 XHMHYECKOMY COCTaBy W (PU3MKO-MEXaHUYECKHM CBONCTBaM,
oOpa3yromuMes B pe3yabTaTe GU3NKO-XUMHUECKHUX MPOIECCOB, COBEPIIAIOIINXCS B
3€MHOU KOpE.

B 3aBucHMOCTH OT ycioBUi 00pa3oBaHHWs TOPHBIE TIOPOJIBI TOAPA3ACIISIOTCS
HAa TPU BHUAA: TECPBUYHBIC WM MarMaTHYECKHE;, BTOPUYHBIC WM OCAI0YHBIC,
BUJIOM3MCHEHHBIC WM METaMOP(hUUIECKHUE.

[lepBuuHble WM MarMaTHYeCKHE TOPOABI OOpPa30BAMCH M3 MarMel,
W3IIMBIICHCS W3 TUIyOMHBI 3€MJIM W 3aTBEpJIEBIICH. DTH TOPOABI  JEJSITCS Ha
rIyOuHHBIE  (MHTpY3uBHBIC) u  u3nuBmuecs (d(dys3uBnbie). [nmyOuHHBIC
oOpa3oBaJiuCh B pe3yJbTaTe OCTHIBAHUS MarMbl Ha OOJNBIION TIyOWHE OT
MMOBEPXHOCTU 3EMJIM B YCJIOBHSX BBICOKOW TEMIEPAaTyphl M BBICOKOTO JABJICHUS.
W3nuBmmecss mopoasl 00pa3oBalnCh B pe3yJdbTaTe€ OCTHIBAaHUS MarMbl Ha
ITOBEPXHOCTH 3eMJIH (HOBEHIIHE) YIH OJIU3KO K IIOBEPXHOCTH (ApEBHUE).

Bropuunsie wim  ocagouHbie TOPOABI  00pa3oBaIMCh B pe3yibTare
BBIBETPUBAHUA APYTUX paHee 00pa3oBaBIIMXCA MOPO (00JIOMOUYHBIE), OT OCTATKOB
OpraHu3MoOB (OpraHOTE€HHBIE) U OT OCAXACHHUS COJEH M3 BOJHBIX PAaCTBOPOB
(XuMUYeCKHe).
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Bunousmenénnpie win  MeTtamopduueckue Mopoasl  o0pa3oBalUCh B
pe3ynbTate TiIyOOKUX M3MEHEHHH (MepeKpucTauiM3alii) MarMaTHuyeckKux u
OCaJIOYHBIX TIOPOJI TTO/] BO3ACHCTBHEM BBHICOKHX TEMIIEPATYpP U OOJIBIINX TaBJICHUM.

1. I3ydyeHue cBOMCTB MOPO000Pa3YIONINX MUHEPAJIOB

CTpOI/ITCJII)Hl)Ie CBOMCTBA IFOPHBIX IIOPOJA OIPCACIIAOTCA XUMHYCCKHUM

COCTaBOM  MOPOJO0OpPa3yIOIIMX MHUHEPAIOB M HUX OCHOBHBIMH  (DU3UKO-
MEXaHUYECKMMHU CBOWCTBaMH. B ycioBusix yueOHOM J1abopatopuu  BHI
NOopoA00Opa3yIOIIer0  MHHEpalla  MOXKHO OIpPENeNuTh, MPUMEHSAS MOJIOTOK,

CTAJIbHYIO UIJy, JyIly, METAJUIMYECKYI0 H3MEpPUTENbHYIO JHHENKY,10% -HbIi
pPacTBOp COJISTHOW KUCIIOTHI, a TaKkKe Ha0Op MUHEPAJIOB-3TaJIOHOB.

[Ipu npoBeieHNN MPAKTHYECKUX PadOT BBIJAIOT HA0Op MUHEPATIOB-ITAIIOHOB,
CBOMCTBAa KOTOPBIX OHU M3YYalOT, MOJIb3YACHh YYCOHHKOM, KOJIICKIIMEH MUHEPAIOB.
[Ipexxne Bcero HEOOXOAMMO CpPaBHUTh BHEIIHHWE MpPHU3HAKU OoOpaslia ¢ 3TajJOHOM
(uBet, Oneck, CTPYKTYpy) M OPHEHTHUPOBOYHO JalOT HA3BAaHUE HCCIEAYyEMOMY
MUHEpaly. 3aTeM /i TPOBEPKH MPEABAPUTEIBHBIX BBIBOJOB OMPEACIISIOT
TBEpJOCTh MHUHEpala MNpU MOMOUIM IIKajdbl TBEpAOCTH Mooca (Tabdn. 1.) wu
HE0OXO0IUMO 3aMOJHUTh MycThie Tpadbl Tabm.2.2.

Tabnuua 1

[ITkana TBEpAOCTH MUHEPAIIOB

[lokazatens | HamMmeHoBaHMe MuHEpana XapakTeprUCTUKU MUHEPAIIOB

TBEPAOCTH

1 2 3

1 Tanbk Jlerko yepTuTCa HOrTEM

2 I'unc Horrewm ocrasisier yepry

3 Kanbuur Jlerko 4epTUTCs CTaIbHBIM HOXKOM

4 [InaBUKOBBIN AT Ueptutcs CTaIbHBIM HOKOM I10]1
HEOOJIBIINM JaBlIEHHEM

5 Anarur UYeptutcs CTalbHBIM HOKOM IIPU
CUJIIBHOM Ha)XMM€, CTEKJIO HE
YEPTUT

6 Optokna3s (ToneBoit mmar) Crerka naparaer CTeKJo,
CTaJIbHOM HOX YEpThI HE
OCTAaBJISIET

7 KBapn JIerko 4epTUT CTEKIIO0, CTaIbHON
HOX Y€PThI HE OCTaBISAET

8 Tomnas To xe

9 Kopynn To xe
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10 Anmas To xe

2. I3y4eHue CBOMCTB rOPHBIX MTOPOJI

Hcnonb3yst KOJJIEKLIHMIO TOPHBIX MOPOJ, MUHEPAIOB, YYEOHOW JIUTEpaTyphl,
KOHCIIEKTOB JIEKIIMM, W3YyYUTh CBOMCTBA OCHOBHBIX TOPHBIX MOPOA U ONPENEITUTH
00J1acTh UX MPUMEHEHHUS B CTpouTenbcTBE. [10 comepkaHnio MUHEPAIOB, UX I[BETY
U CTPYKTYPE MOKHO YCTAaHOBUTH BUJ] TOPHOM MOPOJBI, a 3aTEM OPUEHTUPOBOYHO €€
cBoricTBa. Heobxoammo 3anomHuTh mycThie Tpadsl Tabi.2.

Tabmuma 2
OcHoOBHBIE TOPO1000pa3yIONIE MUHEPAJIBI.
Teep-
Ne Haumenosanue Xumu- ITnot- ﬁgCTB XapaxkrepHble
n/n | MUHEpaIoB qyeckast HOCTZB, mkane | Lper 0COOEHHOCTH
dopmymna | r/cm Mooca

1 2 3 4 5 6 7
I'pynia kBapua
1 Kpemuesem 2,65 7
2. Oman 2,30 2
['pynna anroMOCHIIMKAaTOB
3. Kopynn 3,80 9
4. Juacnop 3,40 4
5. [ToneBble mmaTh:

a) OpTOKJIa3

0) anpouT 2,55 6

2,76 6

6. Crronpr:

a) MYCKOBHUT 2,30 2-3

0) omotuT 2,30 2-3

B) BEpMUKYIUT 2,30 2-3
7. Kaomuaur 2,28- 1

2,59

['pymnma »xene3ncTo- MarHe3uallbHbIX CUITHKATOB
8. ABrur 3,2-3,6 |55-7,5
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9. Porosast oOmanka 3,1-35 |55-7,5
10. Xpuzotui-acoect 3,2-3,6 | 55-75
I'pynma xap6oTaHoB
11. Kansuur 2,7 3,0
12. Ma3suesur 25-29 |35
13. Jonomut 2,1-28 | 4,0
['pynna cynsdaron
14. T'unc 2,3 2,0
15. AHTUIPUT 29 3,0-3,5
Tabmuma 3
OcHOBHBIC T'OPHBIC ITIOPOJbI
:/_ HaI/IMeHOiSaH faKOMy TH’Be Crpoe ﬁﬁ,{ v gﬁgfﬁ:;h lr?;):l)qHOCTL S6HaCT
I e P [
csl K cocTaB e/ Mila e
112 3 4 5 6 7 8 9
1. | I'panur 2600-2700 100-190
2. | I'neiice 2400-2800 150-200
3. | [lecuannuku 2000-2800 80-200
4. | Jlmatromut 400-900
5. | U3BecTHAKH 1000-2600 0,4-100
6. | [naba3 2700-2900 100-300
Kaonunosas 2100-2300
! I'nmnuaa
8. | Tpaxur 2200-2600 60-70
9. | bazanbeT 1900-3800 300-500
10.| JIaGpomoput 2600-2900 100-250
11.| Tpenen 350-950
12.| Iem3a 400-600 2-3
13.| TTop¢upsr 2400-2600 130-180
14.| I'munucThIC 2000-2400 100-240
CITQHIIBI
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KOHTpOJIBHLIe BOIIPOCHI

1. YUto Takoe ropHas nopoxaa?

2. Yto Takoe MuHepan?

3. IlpuBenure kiaccuPUKALUIO TOPHBIX TMOPOJA B 3aBHCHUMOCTH OT YCIOBUH HX
o0pa3oBaHus.

4. HazoBuTe OCHOBHBIE TOPOAOOPA3YIONTUE MUHEPAIIBI.

5. KakoBbI CBOICTBA U IJIe IPUMEHSIOT CIEAYIOIINE U3BEPKEHHbIE TOPHBIE MOPOIbI:
TPaHUT, TUOPUT, TabOpo, 6a3aabT, BYJIKAHUYECKUN TY(,CUCHUT.

6. KakoBbl ycioBus oOpa3oBaHus U CBOMCTBA, a TakyKe 00JaCTh MPUMEHEHUSI BCEX
0CaJIOYHBIX TIOPOJI: MECOK, TUIIC, U3BECTHSK, MEJI, TPEMe, TUATOMUT?

7. HazoBuTe OCHOBHBIE ME€TaMOP(PUUYECKUE TOPHBIE MOPOAbI, OXapaKTEepPe3yhuTe HX
CBOMCTBA M YKQXKHUTE JJIs1 KAKUX LIEJIEN UX TPUMEHSIOT.

8. HazoBuTe ropHble MOPOJbI, MPUMEHSIONMIUECS MJi1 TOIYYCHHs: BSDKYIIUX, B
KAaueCTBE JIETKOTO 3aMOIHUTEINS U ISl OOIUIIOBKHU.

9. Kakumu criocobamMu 3alUIISIOT U3EIUS U3 TOPHBIX MOPOJ OT BHIBETPUBAHUS?

Tema 5. Bsikyniue matepuaJsbl.
IIpakTuuyeckoe 3ansaTue Ne 4
1. Onpenenenue cpoka cXBaTbIBAHUS TUIICA.

Heab 3ansaTus: Hayunutscs onpenensTe CPOK CXBATHIBAHUSA TUIICA, 3aMEPUTH
€ro Mpu 3aTBOPEHUU TUIICA BOJIOM C OJTHOM M3 J00ABOK U OMPENEIUTh TUM JOOABKH.

HNHCcTpyMEHTBI, NPUCIIOCOOJIEHUSI U MaTepUaIbL:
1. ®apdoposas yarmia
2. Kpyrnas nomarka
3. Cekynagomep
4. TlpuGop Buxka
5. T'unc, Bona u paznuuHble JOOABKU

Xoa padoThi:
1. [IpUroToBUTH THUIICOBOE TECTO CTAaHAAPTHOM KOHCUCTEHIMH (AHaMETP

pacruibiBanus jgenemku 180+5 MM). BkitounTh ceKyHIOMEP B MOMEHT 3aTBOPEHHUS
TUIICA BOJOM.

2. Uepes 1MuH. nocie 3aTBOPEHUs BOJIOM, TUIICOBOE TECTO BBUIMBAIOT B KOJIBLO
npubopa Buka

3. [TomMecTuTh KOIBIO ¢ TECTOM MO UTiy mpudopa Buka

4, 3akpenuTh UIJly Ha YpOBHE MOBEPXHOCTU TECTA

S. OTnycTUTh CTONOPHBINA BUHT

6. CrepKeHb ¢ UIION MOAHATH, 3aKpenuTh U yepe3 30 cex. OmycTuTh B TECTO (B

JIPYrOM MECTE)

22



7. Tak moctynats (¢ uaTepBaioM 30 c¢.) 10 TeX MOP MOKa Urjia BIEPBbIE HE
NOMAET N0 MJIACTUHKYU Ha -2 MM — 3TO Hayajao CXBaThIBaHUS — 3aIIMIINTE BPEMSI B
MUHYTaX OT MOMEHTA 3aTBOPEHMSI BOJIOM 10 3TOr0 MOMEHTA.

8. [Tpo10KUTH OMyCKaTh UTITy J10 TEX MOP IMOKA UIJla HE CTAHET MOTPYKAThCS B
TUIICOBOE TECTO MEHEE YeM Ha | MM — 3TO OKOHYAHUS CXBAThIBAaHUS — 3aIIUIIUTE
BpeMs B MUHYTaxX OT MOMEHTA 3aTBOPEHUS BOJIOM A0 3TOr0O MOMEHTA.

Tabnuua pe3ynbTaToB

I'unc, 3aTBOPEHHBIN BOJOM: Bpewms cxBarbiBaHMs, MUH

bes nobasku

C noGaBko#

TECT
OmnpeneneHne CPOKOB CXBATHIBAHUS TUIICA

1.HazoBuTre 3aMeyInTEIN CXBATHIBAHMS T'HIICA:

1. N3BecThb
2. KBacmpsl
3. [ToBapenHas coJib

4, JICT (nmurHocynb(hoHaThI)

2.Ha3oBuTe yCKOpUTENU CXBAaThIBAaHUS THIICA:
N3BecTh

KBacupl

CynbdaT HaATpUs U KaJHsl

[ToBapeHHas conb

el NS

3.Ha3zoBuTte Tpu rpynmsl rurnca no cpokaM CXBaThbIBaHUS:

1 CBEpX OBICTPO CXBATBIBAIOIINECS

2 MEJJIEHHO CXBaThIBAIOLIUECS

3 OBICTPO CXBATHIBAIOIIIAECS

4 CBEPX MEJIJIEHHO CXBaThIBAIOIIHECS

S. HOPMAJIbHO CXBaTbIBAIOIINECS

4.Cpok Hauasio CXBaThIBAHUSI TUIICA TPYNIIBI A HE paHbLIE ...
1. 2 MuH
2. 5 MuH
3. 10 Mmun

5.Cpok KOHell cXBaThIBaHUs TUIica rpynnsl b He mo3nHee ...

1. 20 muH
2. 30 MmuH
3. 40 muH
4 60 MuH

KoHTpoJibHBIE BONIPOCHI
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1. Yto sBII€TCA NCXOMHBIM CHIPEM ISl TIOJYYEHHUSI TUIICOBBIX BSIKYILUX
MartepuanoB? Ha3Bate popmyiy.

2.Kakwue ctaauu MpoOXOJUT MPOLIECC TBEPAEHUS CTPOUTEIBHBIN rurc?

3. [louemy runcoBpl€ BSHKYLIUME TPUMEHSIOT JUIsl OTAEIOYHBIX pPa0OT TOJIBKO B
CYXUX MOMEILIECHUAX ?

4 .Ha3oBuTE HEAOCTATKU TMIICOBBIX BSDKYLIUX.

Tema 5. Bsikyuiue maTepuaJsbl.
IIpakTuyeckoe 3anarue Ne 5
2. Onpenenenyie pa3inyHbIX BUJOB BKYIIUX IO BHEIIHUM IPU3HAKAM.

Heab 3ansTusi: HayduThes onpeaensaTh pa3IuyHble BUJIBI BOKYITUX 110
BHEIITHUM TTPU3HAKaM.
HNHCTpyMEHTBI, TPUCIIOCOOJICHUS U MaTepHaIb:
1. Yamxku
2. H3BecTh, TUIIC, IIEMEHT
3. Bona
4. TlmacTtmaccoBas Jionarka

Xoxa padoThi:

1. OcmoTpeTh 00pa3iibl KOJUICKIIMN, TPOYUTATh HAJAMUCH Ha ITHKETKAX U TI0
BO3MOYXHOCTH 3aIIOMHHUTH BEIIECTBO 110 BHEITHEMY BHU/TY, IIBETY U COCTOSHHUIO.

2. [TomectuTh 00pa3ipl B damikd. M3ydnth oOpasmbl THIICA, WU3BECTH W
[[EMEHTA.

3. Ilyrem cpaBHEHUsI MaTEepUaIoOB ¢ oOpa3laMy KOJIJIEKIIMUA OMPEACTUTh BU/T
¥ HAUMEHOBAHHWE BSDKYIIETO, 3alIOMHUThH BHEIITHUE TIPH3HAKH.

4. W3yunth 00pa3ipl MaTepuajgoB IO BHEIIHUM Mpu3HaKaMm (, oOpaTuB
BHUMAaHHE Ha IIBET, COCTOsIHKE ( TBEPAOE, ChITyuee, KHUIKOE), TOHKOCTh IoMoJia (Ha
OIIYTIh), 3aIaX U Mpouee.

4. OT KaXJI0T0 BSKYILET0, IMOJUIEKAILEr0 UCCIEI0BAHUIO B3SITh 0KOJ0 20 T.,
MMOMECTUTH B YAIlIKy U 3aJUTh BOJIOM okojio 30mu. [locie BCKUMMaHUs ONPEAe/UTh,
KaKO# M3 MaTEPHAJIOB TACUTCS BOJIOH.

5.Pe3ynbTaThl HAOMIOEHUN 3aNTMCcaTh B TAOJIUILY.

Tabauna pe3yjabTaToB.

Howmep Bremnne npusHaku B3anmopeiicTeue ¢ Bogou
obpasna
pasil IIer | 3amax | CocrosiHue Tonkocte | 'acutcs mnm | Bpems 3amycreBanus
IoMOJIa HE TacuTCs WU TIOTEpU
(Ha MJIACTUYHOCTHU
OILYTIb)
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Tect:

1. T'unc oTHOCHUTCS K:

1 MuHepaabHbIM BSKYILIUM

2. OpraHu4ecKuM BSHKYIIIUM

3 CUHTETUYECKUM BSIKYIITUM

2.Mapky nopTiIaHAIEeMEHTa ONPEEIISIIOT MO0 MPeIeTy MPOYHOCTH Ha ...
H3ru6

Cxxatue

Pactsoxenne

Kpyuenne

Casur

3.Ha3zoBure BsiKyIIME, CIOCOOHBIE MOTJIONIATH BJIary U3 BO3AyXa.
1. I'minaa

agbrwnE

2. [TopTnananeMeHT
3. H3BecThb
4. I'unc

4.Kakoe BsOKYIIUE BEIIECTBO MPH TBEPACHUHU YBEINIUBACTCS B 00beMe?
1. ['munHa

2. [TopTinanaineMenT

3. N3BecTh

4, ['unc

5.Ha3zoBure BsKyIIME BELIECTBA, KOTOPHIE MOXKHO MPUMEHATH 0€3 3a0JHUTENA?
1. ['muna

2. [TopTnanguemMeHT

3. N3BecTh

4, ['unc

KoHTpoJibHBIE BONIPOCHI

1.HazoBUTE HEAOCTATKU TUIICOBBIX BIKYIIUX.

2.Ha kakue BUABI OJpa3/IeNaeTCs HeraleHas u3BeCTh B 3aBUCUMOCTH OT BPEMEHU
e€ rameHus?

3. HazoBuTe OCHOBHBIE BUIBI IEMEHTOB IO X MMPOYHOCTH TMPU TBEPJCHUH.
YKaXute MapKu 3TUX LIEMEHTOB.

4. Kak uzmeHsieTcst 00beM MopTIaHAIIEMEHTa MPU BO3AYIIHOM TBEPACHUU?
5.ITouemMy U3BECTh HA3bIBAKOT T'UIPABIMYECKOM ?
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Tema 6. CTpourtesibHbIE PACTBOPHI.
IIpakTuyeckoe 3ansaTue Ne 6
1. Onpenenenrie NOJBUXHOCTH PAaCTBOPHOU CMECH.

Heuab 3ansaTus: HayuuTecs onpenensaTs MOABUKHOCTD PACTBOPHOM CMECH C

IMIOMOIIBIO CTAHAAPTHOT'O KOHYCA.

NHcTpyMeHTBI, TPUCTIOCOOJICHUS U MaTepUAIIbL:

CoNoa~LNE

CUTO C OTBEPCTHEM 2,5 MM

cuto ¢ cetkor Ne(9

CTaHJAPTHBIN KOHYC

KOHYCHBIN COCYZ U1l pacTBOpa

MeTaJinyeckas yamia chepudecko Gopmbl JjIsl TPUTOTOBIICHUS pacTBOpa
JonaTka

BECHI

Yachl

mThikOBKa 10-12mMMm

10.x016a ¢ BomoOIt
11.1eMeHT, IECOK

ok w

~

9.

Xoa padoThi:

IIpuroToBUTH LEMEHTHO-IIECUAHYIO PACTBOPHYIO CMECH 33JJaHHOTO COCTaBa,
Harnpumep, 1:4 no macce
PactBopHyIO cMech MOMECTUTh B cOCYy.l (KOHYCHBI), 25 pa3 MpOIITHIKOBATH
CTaJIbHBIM CTEP>KHEM , 5-6 pa3 BCTPAXHYTH JIETKUM ITOCTYKUBAHUEM O CTOJI
Cocyn noctaBUTh IO KOHYC Tak, 4YTOObI KOHYC Kacajcsi pacCTBOPHOM cMecH.
HyneBoe nenenue mocTaBUTh MPOTUB CTPEJIKU MPUOOpa
HaxaTp mnpyXUHHYIO KHOIKY, 4YTOOBl KOHYC CBOOOJHO TMOTpyXajics B
PacTBOPHYIO CMECh
Yepes 10 cex. OrmycTuTh 3y0OuyaTyr0 IITaHTy A0 COMNPUKOCHOBEHHUS CO
CTEPKHEM KOHYCa U IMPOU3BECTU OTCYET C TOYHOCTHIO A0 0,2cMm
IToBTOpPUTE € HOBOYM MOPUMEN PACTBOPA TOTO KE COCTaBa
Boluucnuth mokazarenb MOJBMKHOCTH PACTBOPHOM CMeCH KakK CpellHee
apu(meTryecKoe U3 pe3ysbTaToOB JIBYX UCIIBITAHUN
CrenaTh BBIBOJ O MOJBUKHOCTH pacTBOpa

Tabnuia pe3ynpraToB

CoctaB
pacTBopa | OJIMH 3aMec pacTBop pacTBOpHOMU
10 Macce cMecHu

KonnuectBo marepuanos Ha | ['myOuHa norpyxenus konyca B | [lonBuxHOCTD

ementa,| Ilecka,| Boasr,| 1-oe 2-0€e Cpennee
KT KT JI HUCIIBITAHHUEC | UCIIBITAHUC

1:4

1 4 1

1:3
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TecT:

1.ITonBMKHOCTE PACTBOPHOM CMECH OIPEAENAT IPU OMOILIHN:
1. YceuenHoro koHyca
2. CtaHgapTHOTO KOHYycCa
3. Ilpubopa Buxa

2.B Kakux eIMHUIIAX U3MEPAETCS MOJABUKHOCTh pacTBOpa’?
M3

KT

Kr/M3

CM

~wn e

3.IlmacTUUHOCTH PACTBOPHON CMECHU XapaKTEpU3yeTCs
1. TlonBHKHOCTBIO
2. Bopoynep>kuBarorieil CmocoOHOCThIO

4.J1ns1 oOphI3ra MPUMEHSIOT PacTBOP C MOJBUKHOCTBIO:
1. 10-12 cm
2. 7-9 cm
3. 8-12cMm

5.Macca cTaHgapTHOTO KOHyca paBHa:
1. 300r
2. 500r
3. 1kr

KonTpoJsbHbIe BONPOCHI

1. Kak BiauseTr Ha MOABMAKHOCTb PACTBOPHOM CMECH YBEIIMYEHHUE COJICpP KAHUS
BSDKYILIETO MaTepralia U BOABI?

2. Ot kakux (akTOpOB 3aBUCHUT YA000YKIIIbIBAEMOCTh PACTBOPHOM cMecHu?

3. [Ipu moMOIIM Yero MOXXHO YMEHBIIUTh YCAJIKy PacTBOpA.

4. C noMouIpl0 KakuX CTPOMUTENbHBIX MAaTE€pPUATIOB MOKHO HM3MEHUTh MPOYHOCTH
pactBopa ?

5. OT 4ero 3aBUCHUT BOJIOYIEPKUBAIOIIASI CTIOCOOHOCTH PaCTBOPHOM cMecH?

Tema 6. CTpourtesibHbIE PACTBOPHI.
IIpakTuyeckoe 3ansaTue Ne 7
2. OnpeneneHue Mo BHEIIHEMY BUY U ONTUCAHUE 3aMOTHUTENECH.
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Heab 3ansaTus: HayuuTecs onpeaensaTs pa3InyHble BUIBI 3aII0JHUTEIIEH 110
BHEIIHEMY BUJY C OIIMCaHUEM.

HNHCTpyMEHTBI, IPUCIIOCOOJIEHNS U MaTEPUAIIBL:

1. Yamku
2. OOpa3sIibl KOJUICKIIUU: TIECOK PEYHOM, MOPCKOM, 11e0eHb, KEPaM3HT,
MpaMOpHasi KpoIIKa.

Xoxa padoThI:

1. OcMoTpeTh 00pa3Lbl KOJJIEKIIMH, TPOYNTATh HAJAIUCU HA 3TUKETKAX U 10
BO3MO’KHOCTH 3a[IOMHUTH BELIECTBO MO BHEIIHEMY BUY, IBETY U COCTOSIHUIO.

2. [lomectutp 00Opa3upl B yamku. M3yunTs 00pas3ipl necka peqyHoro, mieoHs,
KepaM3uTa, MpaMOPHOU KPOIIKH, OTIHJIKH.

3. Ilyrem cpaBHEHUs] MaTEpUaAIOB ¢ 00pa3laMy KOJUICKIIUK OMPEACIUTh BUT
3aI0JHUTENS U 1aTh €ro ONMCaHUeE.

4. Pe3ynbTarsl HAOMIOAEHUM 3anKcaTh B TAOIUILY.

Tabnuia pe3ynbpraToB

Hazpanwue 3anonuutens | @opma [Ber [Ipumenenne

IIECOK PEYHOU

IIECOK MOPCKOM

meO0eHb

KECpaM3UT

MpaMOpHasi KpoIlKa

KounTpoJsbHbIe BONPOCHI

Ha xakue rpynmsl noapa3aeisiioT 3a0JIHUTENN 10 MPOUCXOKICHUIO?

Kaknmu kauecTBEHHBIMH MTOKA3aTEISIMU JIOJDKHBI 00J71a1aTh 3aIIOTHUTEIN ?
Ilepeuncnure BUABI 3aI10JIHUTENEH.

Kak omnpenensiercss Hanuume B MECKE MNBUICBUIHBIX, TJIIMHUCTBIX W WJIMCTBIX
yacTuu?

el N

Tema 7. MaTepuaibl 1l Kej1e300eTOHHBIX M META/UIHYECKUX KOHCTPYKIHIA.
IIpakTnueckoe 3ansaTue Ne 8
1.VcribITanne KpyImHOTO 3amOHUTENS it OeToHa. OnpeeneHne mIOTHOCTH,
3€pHOBOI0 COCTaBa, COACPKAHUS BPEAHBIX TPUMECEU.
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Heuab 3ansaTusa: HayduTs CTYZEHTOB ONIPEAENATh 36PHOBOM COCTAB KPYITHOI'O
3a0JHUTENST W JIeJaTh BBIBOJ O IPUTOJHOCTH KPYIIHOTO 3alOJIHATENS U
NpUroToBiIeHUs: OeToHa. OmpenenuTh MPOYHOCTH OETOHA B PA3IMYHBIX MeECTax
KEJIe300€TOHHBIX U3/ENINN 0€3 UX pa3pyLICHHUS .

Oo0mue cBeaeHus

beToHOM Ha3bIBaIOT MCKYCCTBEHHBIM KaMEHHBINM MaTepHall, MOJyYeHHBIH B
pe3ynbTaTe TBEPJACHUS PAllMOHAIBHOW IO COCTaBY, THIATENBHO IMEpEeMENIaHHOW U
YIUIOTHEHHON CMECH M3 BSIKYILETO BEIIecTBa, BOJALI U 3amojHuTeneil. Takxke B
cocTaB OETOHOB BBOJAT J00ABKH, YIJIY4IIAIOIIME CBOMCTBA KaK CMeceil, Tak u
3aTBEPJIEBIIUX KOHTJIOMEPATOB.

CMech KOMIIOHEHTOB O€TOHa [0 Hayaja €€ 3aTBEp/ACBaHUsl Ha3bIBAIOT
OETOHHOU CMECHIO.

Tsokenbiii  (OOBIUHBINA)  OETOH  CONEPXKUT  IUIOTHBIE — 3alOJTHUTETU
(kBapieBbIN TE€COK, IIEOCHb WM TpaBUM U3 TUIOTHBIX KAMEHHBIX MOPOJ) U
MIPUMEHSIETCS B KAYECTBE KOHCTPYKIIMOHHOTO MaTepHaa.

[TopuctocTs TsxENBIX 0€TOHOB HE MpeBbIIaeT 7 %.

BaxnelmuM mnokazareieM KadecTBa OETOHA SIBISETCS €ro MPOYHOCTb,
BbIpaXarolascs KiaccoM uiau mapkoil. Kiacc 6eToHa mo mpoyHOCTH Ha CXKaTue -
ATO TrapaHTHUPOBAaHHAs TMPOYHOCTh €ro Ha oxkarhue ¢ obecnedeHHocThio 0,95.
CooTHollleHue MeXy KiaccaMyd OETOHA U €ro MapKamH 10 MPOYHOCTH Ha CKATUE
npy HOPMAaTUBHOM Kod(duilneHTe Bapuanuu, paBHOM 13,5 %, npencraBieHo B
Tabu. 1.

Tabnuna 1
CooTHoIIeHHEe MEXKTy KJIacCaMHU M MapKaMH TsKEJIoro OeToHa

Knacc 6erona|Cpennss Mapxka Kiacc 6erona |Cpennsist Mapka
o MIPOYHOCTH OeroHa o |10 MIPOYHOCTH OeToHa 1o
MIPOYHOCTH MPOYHOCTU  |IPOYHOCTH  |0eTOHA, Reye, IPOYHOCTHU

oeroHna, Reae, 2

5 Krc/cMm

Krce/cm
B 3,5 45,8 M50 B 21,5 294,5 M300
B5 65,5 M75 B 25 327,4 M350
B7,5 98,2 M100 B 26,5 359,9 M350
B 10 131,0 M150 B 30 392,9 M400
B 12,5 163,7 M150 B35 458,4 M450
B 15 196,5 M200 B 45 589,4 M600
B 20 2619 M250 B 50 654,8 M700

HpOCKTI/IpOBaHI/Ie cocTaBa OETOHA 3aKJIIOYAcTCS B OIIPCACIICHHUU pacxoa

MCXOJIHBIX MaTEpPHAJIOB (BSDKYLLETrO, BOJIbI, MEJIKOIO M KPYIHOT'O 3al0JHUTENEN) Ha
1 M3 ynnmotHenHo# GeToHHON cMecH. OT NMPaBUILHOCTU NPOEKTHPOBAHHUS COCTABA
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OeToHa  3aBUCUT €r0  MPOYHOCTb, IJIOTHOCTh,  BOJOHENPOHUIIAEMOCTb,
TETUIONPOBOJAHOCTh U MOPO30CTOMKOCTh. PaloHalbHBIM CYHTAETCSl TOT COCTaB
0eToHa, B KOTOpPOM pacxoja BSKYLIETO MHUHUMAJbHBINA, a 3arojJHUTENeH -
MaKCUMaJbHBIA, TpPU YCIOBUM TIOJY4YEHHUS IUJIOTHOTO OETOHa C 3apaHee
HA3HAYEHHBIMU CTPOUTEIIbHO-TEXHUUECKIUMH CBoMicTBaMU. CocTaB OETOHHOM cMecH
BBIP2XKAIOT B BUJE BECOBOTO COOTHOIICHHS MEXKIY LEMEHTOM, IMECKOM H IIeOHEM
(rpaBueM) ¢ 00s13aTENIbHBIM YKa3aHUEM BOJIOIIEMEHTHOTO OTHOIICHUS U aKTUBHOCTH
uementa (1:X:Y no macce npu B/L] = n) wim B BHAe pacxoaa MaTepuanos Ha 1 M3
YJI0’)KEHHOH U YIIOTHEHHON OETOHHOM CMecH, Harnpumep:

IIEMEHTA 280 kr
IeckKa 700 kr
1eOHs 1250 kr
BOJIbI 170 xr

Hroro: 2400 kr

Pa3znnuaroT HOMUHANBHBIN (JJa00paTOPHBIN) cocTaB 0€TOHA, YCTaHOBJICHHBIN
ULl CyXUX MaTepHalioB, W IMPOM3BOACTBEHHBIN (MOJEBOM) - AJII MaTepUaoB B
€CTECTBEHHO-BJIAXKHOM COCTOSIHUM. JIabopaTOpHBIA COCTaB ONPENESAIOT paCYETHO-
AKCIIEPUMEHTAJIbHBIM ~ cocOoOOM.  [IpOM3BOACTBEHHBIN  COCTaB  yTOYHSETCA
HEIMOCPEJICTBEHHO B YCJOBHUSIX IPOM3BOACTBA IIyTEM KOPPEKTHPOBKH pacxoja
3arnoJHUTENe OeTOHA Ha BIIa’KHOCTD.

[IpoekTupoBaHue cocTaBa OETOHA BKIIOYAET CICTYIOIINE 3TAIbI:

1. BpiOop wmatepuanoB nansi OeToHa HCXOAsd U3 TpPeOOBAaHUH K HEMY,
OOyCJIOBJIIEHHBIX ~OCOOEHHOCTSMU  CIIy’)KObl M  HM3TOTOBJIEHHSI KOHCTPYKLIMH.
OnpeneneHne CBOMCTB ChIPbEBBIX MaTEPUATIOB.

2. OnpeneneHue MpeaBapuTENIbHOIO COCTaBa OETOHA PACUETHO-IKCIIEPUMEH-
TaJbHBIM CIIOCOOOM.

3. KoppektupoBka cocTaBa OeTOHa MPH MOJIYYECHUU TPEOYEeMbIX 3HAUCHUU
yA000YKIJIaIbIBAEMOCTH CMECHM M Kiacca (Mapku) OeToHa IyTeM IPOBEICHUS
MPOOHBIX TaOOPATOPHBIX 3aMECOB.

4. IlpoBeneHne OKOHYATENIBHOW  KOPPEKTUPOBKH COCTaBA B YCIOBHSX
MPOU3BOJACTBA C YYETOM KOJIeOaHWW B CBOMCTBAX 3arllOJHUTENEH WM APYTHX
(bakTOpoB.

Xoxa pa6oThi:

ChIpbeBbIC MaTepUAIbI IS TSHKEIIOTO OETOHA

Jlnst ompeneneHuss coctaBa OeTOHAa  MPEABAPUTEIBHO  OMPEACISIOT
CenyIole JaHHBIC: KJIACC U TJIOTHOCTh OCETOHA, TPaHYJIOMETPUYECKUN COCTaB
3aMoJHUTENCH, 00bEeM  MEX3EPHOBBIX MYCTOT B 3aMOJIHUTENAX, MPOYHOCTD,
BJIQXKHOCTh, CPEIHIO0 U HUCTUHHYIO TUIOTHOCTH 3allOJIHUTENCH, BUI U MapKy
[EMEHTa, €ro  CPEJHIOI0 MU HUCTUHHYIO IUIOTHOCTb,  YAOOOYKJIA/IbIBAEMOCTh
OETOHHOM cMecH, crtocod (opMOBaHUS U3JIETUN U3 MPOSKTUPYEMOT0 OETOHA.

J{ns mpUTOTOBJICHUS TSHKENOro OETOHA B KAayeCTBE BSIKYIIMX MaTepUAJIOB
cienyer IIPUMEHSITh NOPTJIAHILIEMEHT u NUTAKONOPTJIAHALIEMEHT,
Ccylb(paTOCTOMKUI U  IYIIIOJIaHOBBIN neMeHTbl. MapKy uneMeHTa Cleayer
Ha3HA4aTh B 3aBHCUMOCTH OT TpeOyeMoil MPOYHOCTH (MapKu Wi Kjacca) OeToHa
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COIJIACHO JAHHBIM TabJ. 2. MUHHMasbHBIA pacxo/ LIEMEHTA JJI1 HEapMUPOBAaHHBIX
(GETOHHBIX) KOHCTPYKIHUH JOJKEH COCTaBIATh He MeHee 200 kr Ha 1 M GeToHa, a
JUTSL 5KEJIe300€TOHHBIX KOHCTPYKLMM - He MeHee 220 kr . MakcuMamnbHBIi pacxo.
LIEMEHTA B OETOHE HE NOJDKeH npeBbimaTh 600 kr Ha 1 M°,

Tabmuma 2
MapKa IHEMCHTA B 3aBUCHUMOCTH OT 3adHHOI'O KJjIacCa 6eTOHa
Kiacce (mapka) B7,5 B10 B15 B25 B30 B40 B45
Ocrora (100) | (150) |(200) | (300) | (400) | (500) (600)
Mapka nemenra 300 400 400 400 500 600 600

[Tpu BeIOOpE mIeOHs (TpaBusi) IS TSKEJIOro OETOHA CIENyeT UMETh B BUILY,
YTO MPOYHOCTH MICOHS (B HACHIIIIEHHOM BOJOW COCTOSIHUU) JIOJDKHA TPEBBIIIATH
IPOYHOCTH OeTOoHA B 2 pasa, eciiu ero mapka 300 u 6ozee, u B 1,5 pasza ajis 6eTOHOB
MEHBIIUX MapoK. MakcuMajabHO JAOMyCTHUMAasi KPYMHOCTh II€OHS 3aBUCUT OT
pa3Mepa OeTOHHpYeMOHl  KOHCTpYKIuu. JlJis  JOCTHKEHUS  HEe0OXOAUMOU
ya00OyKIIabIBAEMOCTH  HEJIb3 MNPUMEHATHh 1Ie0eHb KpymHee Y4 4acTu
MHUHUMAJBLHOTO pa3Mepa CEYEHUS KOHCTPYKIIMU U OOJIbIlIE MHHUMAJIbLHOIO
PACCTOSIHUSL MEXAY CTEPXKHSAMHU apMmaTypbl. [Ipy M3roTOBICHUU TUIMT MOKPBITUMA
MIPUMEHSIOT 1IE0CHh C MaKCHUMaJIbHON KPYIHOCTBIO 3€PEH, COCTABIAIONIEH 10 Y2
TOJIIHUHBI IIUTHI. KpymHOCTH 3anoaHuTeneil B 0ETOHHBIX CMECSX, MO/IaBa€MbIX 10
TpyOompoBoAaMm,  JOJKHA ObITh He Oonee !5 ux pmamerpa. IlnoTHOCTh
3aIMOJTHATEIICH JUTS TSHKEJIOTo OeToHa MoJpkHA cocTaBaaTh  2000...2800 xr/me.

B xadyecTBe MEIKOro 3amoJHUTENS I TSHKETIOT0 OETOHA CleayeT MPUMEHSTh
NPUPOAHBIA TIECOK W TECOK W3 OTCEBOB JPOOJICHHS  HCTHHHOW TUIOTHOCTHIO
2000...2800 xr/m®. Ina 6eTona Hauboee NPUroAeH KPYIHBIIA U CPEIHUM TIECOK T10
Moaymo kpynHocTa (M, = 2...3,5). Ilecok miist 6eToHoB Mapok 200 u BBIIIE JOJIKEH
MMETh HACBIIHYIO IUIOTHOCTh HE HIKe 1550 Kr/M® , B OCTAlBHBIX CIydYasx - He
amxe 1400 kr/m3,

Bona gns mpuroroBiieHusi OETOHHBIX CMECEeM  JIOJDKHA — COJIepXkKaThb
OTPAaHUYECHHOE  KOJIMYECTBO  OPraHMYECKUX  BEIIECTB, HE  COJIEPkKaTh
OKpAaIIUBAIOIIUX TIpUMECcel, HePTEPOyKTOB, Mace, >KUPOB.

Pacdet opreHTHPOBOYHOTO cocTaBa OeToOHA
Jlis ompeneneHusi COCTaBa TsDKENOro OeTOHa CYIIECTBYET Psil PacueTHO-
HKCIIEPUMEHTAJIbHBIX MeTo/10B. Hambompiiee pacrpocTpaHeHHE MOIYYHII METOJ
aOCOIOTHBIX O0BEMOB, COTJIACHO KOTOPOMY, BO-TIEPBBIX, CYMMa OOBEMOB BCEX
KoMmoHeHTOB B 1 M2 6eToHHOIT cMecH coctaBisier 1 M, T.e.

H+ H+M+B:1
,014 g, 'OW | (1)

rne I, B, II, II] - pacxombl LeMeHTa, BOJbI, mNecka M meOHs Ha 1 m3
OCTOHHOM CMECH, KT;
Py » Py Puy - ACTUHHBIE INIOTHOCTH LIEMEHTA, TIECKA U IIEOHs, KI/M° .
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W, BO-BTOPBIX, IIEMEHTHO-TIECUAHBI PAaCcTBOP PaCcXOIyeTCs Ha 3allOJIHEHUE
o0BeMa MEXK3EPHOBBIX ITyCTOT KPYIMHOTO 3aIOJHUTENS] C HEKOTOPOU Pa3IBUKKOM
€ro 3epeH. JTO YCIOBHE XapaKTepU3YeT CIEAyIolIee YpaBHEHUE:

£L+ll+B:J£_%[Rb
Py, Py P | 2

TI€ puy - HACHIHAS INIOTHOCTH MIEOHS, KI/M° |
V, - 00beM MEK3epHOBBIX IyCTOT MEOHS (B TOJAX CTUHUIIBI);
K, - KO3(POUIUMEHT pa3gBUKKUA 3€PEeH KPYIHOTO  3arlOIHHUTENS
(xoaddunmeHT n30bITKa PacTBOPA).
Kpowme Toro, B pacuete uicionb3yercs (hopmysia 3aKoHa MPOYHOCTH OETOHA:
Rss= A" R, (LJ/B - 0,5) , (3)
rze Rszs - pouHOCTE GETOHA NPH CKATUH, KIC/CM?;
R, - aKTUBHOCTH (MJIM MapKa) EMEHTa, KI'c/cM?;
A - kodpdunueHt, 3aBUCAIUMHA OT KadyecTBa  3allOJIHUTENEH,
IPUHUMAEMBIi 1o TabI. 3.

Tabmuua 3
3HayeHue ko3P uUleHTa KauecTBa 3anojHuTeNe 0eToHa
KauecTtBo 3anonHurenei A
Bricokoe 0,65
PsimoBoe (cpennee) 0,60
[TonmxeHHOTO KavecTBa (TpaBUil BMECTO IIEOHS, MENIKHI MECOK) 0,55

Pacuer cocraBa 6eToHa O METOAY aOCOIIOTHBIX 00BEMOB MPOW3BOJUTCS B
CJIeIYIOLIEN MOCIIEeI0BATEIbHOCTH:

1. OnpenensitoT BojolleMeHTHOe oTHomienue (B/L]), ucxons u3 Tpedyemoii
npouHoctu OetoHa (Rszs), mo popmyre
AR

BII] = . S
Rs+0,94R
¥ (4)
2. B 3aBUCUMOCTH OT MPUHATON MOABUKHOCTH (MJIM KECTKOCTH) OETOHHOMU
cMecH, HauOOoJbIIEero pa3Mepa 3€peH KpPYIMHOro 3aloJIHUTENs M €ro BUaa
OTIPEIEIISTIOT OPUSHTUPOBOUHBIH PacXo] BObI (Ta0I. 4).

Tabanma 4
OpUEHTHPOBOYHBIHA pacxo BoALI Ha 1 M3 OeTOHHOM cMecH
Vno6oyknagsBaeMoc | Pacxo BOJbL, JI/M>, IPK KPYITHOCTH, MM
Th OETOHHOM cMecH
rpaBust eOHs
ocaJka KECTKOCT
b, C
Komyca, 10 20 40 10 20 40
CM
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0 150...200 | 145 130 120 155 145 130
0 90..120 | 150 135 125 160 150 135
0 60...80 160 145 130 170 160 145
0 30...50 165 150 135 175 165 150
0 20...30 175 160 140 185 175 155
0 15...20 180 165 145 195 180 160
2..2,5 - 185 170 150 200 185 165
3.4 - 190 175 155 205 190 170
5 - 195 180 160 210 195 175
7 - 200 185 170 215 200 180
8 - 210 195 175 220 205 185
10...12 - 220 205 185 230 215 195

3. BeIUHCHIAIOT pacxo/] IieMeHTa Ha 1 M° 6eToHHO# cMecH 1o (opmylie
1= B
"Bl
bk, (5)
rae B - pacxox Boxsl Ha 1 M3 GeToHHOM cMecH, TI;

B/I] - BomoLIeMEHTHOE OTHOIIICHUE, JIOJIH.
4. Pacxon mebHs (rpaBusi) ¥ necka B KT Ha 1 M3 GeTOHHOM cMeCH BBIYUCISIOT 10

dbopmynam
ll[ =

w yH- K (6)
7= 1—(p£+p£+pﬂ) P,
y 6 W , KT, (7)
rae 1], B, 1], IT - pacxoj 1leMeHTa, BOJIbI, eOHs 1 recka Ha 1 M° GeToHHOM cMecH,
KT;
V,, - 00beM MeX3epHOBBIX MyCTOT MIEOHS (B A0JSAX €IMHULIBI);
K, - k03(ppuumeHT pa3aBUKKY 3€pEH KPYITHOTO 3aII0JHUTENS;
Pu; » Pn - ACTUHHAS TUIOTHOCTH IEOHS M TIECKa, KI/M® |
Pun - HACBIITHAS TUIOTHOCTE IEOHS, KI/M° .
3HaueHue KOdPGUIMEHTa Pa3JIBHKKU 3€pEH ISl YMEPEHHO MKECTKUX OCTOHHBIX
cmeceit npuaumaercs 1,15...1,2, a nns sxectkux 6eToHHBIX cMeceit - 1,0...1,1. Jlns
NOJBWXKHBIX OETOHHBIX CMECEH 3HAueHUs  3aBUCAT OT pacxoja IeMeHTa |
MPUHUMAIOTCS COTJIACHO JaHHBIM TalII. 5.
Ta0muna 5
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3nauenne koduirenTa pa3ABIKKH 3epEH 3aMOJTHUTEINS [T MOJABHKHBIX CMEcei

Pacxoy mieMenTa Ha 1 M° 6ETOHHO cMecH, KT 3nauenus K,
beron Ha rpaBumn Beron Ha mebne
250 1,34 1,30
300 1,42 1,36
350 1,48 1,42
400 1,52 1,47

5. 3anmuchIBalOT cocTaB OETOHA B YACTSX 0 MAacce MyTEM JIEJIEHUS pacxoja
KaXJI0TO KOMIIOHEHTa CMECH Ha pacxo]l IEMEHTA:

o n
T =——.—
o w a ua n (8)

rac ll, ,ZZ, I - COOTBETCTBEHHO pacxoabl ICMCHTA, IICCKA U IHG6HH B OCTOHE.

[TonGop ymoGoykiaapiBaeMOCTH OCTOHHOM CMECH M MapKh OeTOHa ¢ TOMOIIBIO
OTIBITHBIX 3aMECOB

Jns mpous3BojcTBa pabOT M OOECreueHUsi BBICOKOTO KauecTBa OETOHa B
KOHCTPYKIIMM WJIA U3JIETUSAX HE0O0XOauMO, 4TOObl O€TOHHasi CMeCh uMesa
yI00OYKIIaIbIBAEMOCTh  (KOHCHCTEHIIMIO), COOTBETCTBYIONIYIO YCIOBUSAM €€
yKIaAKU. Y 1000yKIaJpIBaeMOCTh OETOHHOM CMECH OIICHUBAIOT TIOKa3aTelieM
MOJBI)KHOCTH ~ WJIM JKeCTKOCTH. llpu  mpoexkTtupoBaHMM  cocTtaBa OeTOHa
yI00OYKIIaIbIBAEMOCTh CMECH Ha3HA4YalOT B 3aBUCHUMOCTH OT BHJAa U Crocoda
cbopMoBaHUs U3/ICTUS COTVIACHO JIAaHHBIM Ta0JI. 6.

Tabmuma 6

VY no0oyknanpiBaeMoCTh OETOHHOM CMECH B 3aBUCMMOCTH OT criocoda (hopMoBaHUs

Buj KOHCTPYKIIMM U CIOCO0 YIIIOTHEHUS [oxBwxHoCTh, |/KecTkocTs, C
cM

MaccuBHbIE apMUPOBAaHHBIE KOHCTPYKIMHU, TUIUTHI, Oanku, |3...6 -
KOJIOHHBI, U3TOTaBIMBAEMbIE C HAPYKHBIM UM BHYTPEHHUM

BUOPHPOBAHUEM
MOoHOIUTHBIE, T'YyCTOAPMUPOBAHHBIE JK€1€300€TOHHbBIE 10...18 -
KOHCTPYKIIUU TP CJIOXKHBIX YCIOBUAX BUOPHPOBAHUS
u Gonee
[lepexpbITHs U CTEHOBBIE TaHEH, (hOpMyeMbIe Ha
BUOPOILIONIA/IKE; TOArOTOBKA MO/ (PyHIaMEHTBHI, ITOJIBI U |3 510

OCHOBAHUS JOPOT HApY>KHBIM BUOPHUPOBaAHUEM

[Tocne BhIMONHEHUsI pacyeTa TOTOBUTCS MPOOHBIN 3amec oObemom 10 1 u3
COOTBETCTBYIOIIETO KOJIMYECTBA KOMIOHEHTOB. CMECh TIIATENHHO MEPEMEIINBAIOT
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CHadajga B CyXOM COCTOSIHMHM, a 3aTeéM BMECTE C
pacYeTHBIM KOJTMYECTBOM BOJIBI B TCUCHUE 5 MUH.
3areM ompeAensoT  ya000yKIIaapBaeMOCTh
CMECH.
[TogBuKHBIE CMECH OCENAlOT TOj CHCTBHEM
Onpenenchue COOCTBEHHOW MACCHI.

- - [ToaBMKHOCTH CMECH OMPENETSIOT C TTOMOIIBIO
cTaHJapTHOTO KoHyca (puc. 30) 1Mo BeIUYMHE OCAJKU
konyca (OK) cienytouuM  obpaszom. Konyc
3allOJIHAIOT ~ OCTOHHOW CMeChl0 B TpPH  CJIOS
OJTMHAKOBOM BBICOTHI C 25 IMITBIKOBAHUSAMH KaXKIIOTO
cnos. Ilocrne 3amojHEHWs CTAJIBHOTO KOHYycCa €ro
BEPTUKAJIILHO CHUMAIOT U CTaBAT PSJIOM C OCTOHHBIM
KOHYCOM, KOTOpBIM ocemaer u pacruibiBercs. C
MOMOINBIO JIBYX JIMHEEK OIPEACISAIOT BEIHYUHY

Puc. 31. OCaJKM KOHYCa B CaHTUMETpPaxX, KOTOpas U SBISACTCS
Onpenencuue XapaKTEPUCTUKOU MOJABUKHOCTH CMECH.

KECTKOCTH  GEeTOHHOM Kectkue OETOHHBIE CMECU MPU CHATUS KOHYyCa

CMecH: He ocenatoT. [loaToMy mJig UX YIUIOTHEHUS TpeOyeTcs

a - 10 RUONATIUU: o
3HAUYUTCIBHOC MECXAaHHNYCCKOC BO3ICHUCTBUC —

BUOpaIus, NpeccoBaHnEe, BHOPOIIPECCOBAHUE.

JKecTKoCcTh CMECH TOXKE ONPENESAIOT C MOMOINBIO CTaHAAPTHOIO KOHYCA
(puc. 31) mo BpeMeHH BHOPOYIUIOTHEHHMSI CMecH cleayronmM obpasoMm. Konyc
MOMEIIAIT B CTAJIbHOW IWJIMHIP, YCTAHOBJICHHBIA Ha BUOPOCTOJE, 3aIllOIHSIOT
OCTOHHON CMEChIO M YIUIOTHSAIOT TakK kK€, KaK MPU OMNPEeACIICHUH TOJBUKHOCTH
CMecH. 3aTeM CHHUMAIOT CTajbHOM KOHYC (puc. 31a) BKIIOYAOT BUOpALMIO U
OJIHOBPEMEHHO cekyHaoMep. Korpa cmecs mepepacrpenennTcs U YIUIOTHUTCS B
uunubape (puc. 316) cexynaomep BbIkIOUaroT. [lonyueHHOe Bpemsi B ceKyHAaX U
ABJISIETCS IOKA3aTEJIEM )KECTKOCTH CMECH.

Ecnu  ynoGoykiansiBaeMOCTh (IMMOABMKHOCTh WJIM  KECTKOCTh) CMECH
OKaXXETCS HE PABHOM 3aJJaHHOI, TO B CMECh HEOOJbUIUMU MOPLUAMHU TOOABISIIOT
MPOMOPIMOHAIBHO JTUOO IIEMEHT M BOJAY, JUOO0 HIEOEHb M MECOK U MOBTOPSIOT
OMBIT A0 MOJy4YeHUs TpeOyemMoil y1000yKIaIbIBa€MOCTH.

[Tony4unB GETOHHYIO CMECh 3aJJaHHOW MOJBUXKHOCTH, U3 HEE M3rOTaBIMBAIOT
oOpasupl-kyosl (3 mT.) ¢ pasmepamu 15 x 15 X 15 cM, KOTOpbIE TOKHBI
HaXOAUThCA B KaMmepe HOpMalbHOro TBepaeHus npu Ttemieparype 20 °C u
OTHOCUTEIBHOW BiakHOCTH Bo3ayxa 95...100 %.. B Bospacte 28 cyTt oOpasiib
WCIIBITHIBAIOT HA CXXaThe W 1o Tabn. 41 ycTaHaBIMBAIOT KJIacC M MapKy OeToHa.
Ecnu ny>xHas Mapka He JOCTUTHYTA, TO JAEJIAETCS KOPPEKTUPOBKA COCTABA.

[Tocne onpeneneHus: PakTUUECKOTO pacxoia KOMIOHEHTOB OETOHHON CMECH
paccuuThiBalOT KO3 (UIMEHT BbIxoaa OeToHa (/ff), paBHBIE 00BEMY OETOHHOI
cvect (1 M®) B YIUIOTHEHHOM COCTOSHMH, JICJICHHOMY Ha CyMMY OOBEMOB CyXHX
COCTaBIISIOIINX, 3aTPAUYCHHBIX HAa €€ IPUTOTOBJICHHE, IO PopMyJIE:
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1000

L=
VL! +Vn +VW

: 9)
rne V, V, V, - o00beMbl cocTaBisomux (IIEMEHTa, Iecka MeOHs),

3aTPpAaUCHHBIX Ha IIPHUI'OTOBJICHUC 1 M3 OeTOHHOH CMCCH, Mg, OIIPCACIICMBIC I10

dbopmynam
v, _ Vv, = /e V., _

(10)

rae L], I1, I1] - pacxon cyxux MaTepuanoB Ha 1 M° GETOHHON CMECH, KT;

Puyn + Pun » Pun - HACBIMHAS IUVIOTHOCTh CyXHMX (LIEMEHTa, MecKa W IIeOH:),
Kr/me.

3HaueHHE BEJIMYUHBI KO3(PPUIMEHTa BbIXOJa O€TOHA OOBIYHO HAXOJIUTCS B
npeaenax 0,55...0,75. KoapduuueHt BbIxoJa OETOHA XapaKTEPU3YET CTENEHb
YMEHBbLIEHUSI O0BbEMa IOJIYYEHHON OETOHHOW CMECH IO CPAaBHEHHUIO C CYMMOM
00BeMoB Beex coctaBisiomux ee. KoadduureHnt Brixona 0eToHa UCHOIB3YIOT MPH
OIIpe/IeNIEHUH pacxoja COCTaBIISIIOIINX O€TOHA Ha OJIUH 3aMeC OETOHOCMECUTEIS.

KoppekTupoBka coctaBa O€TOHa B 3aBOJICKMX YCIOBHSIX

[Ipy  ucnonb30BaHMM B  MPOU3BOJACTBEHHBIX  YCJIOBUSX  BIAXHBIX
3aMOJHUTENE MNPOU3BOJIAT  IEpecyeT cocTaBa OeToHa ¢ J1abOpaTOPHOTO Ha
noJieBoM (TIPOM3BOICTBEHHBIN) IO POopMyIIam:

11, = I14(1+0,01W,) , (11)
ui,,= qu(l"'O’Ole) , (12)
B,,= By—0,01(I1y, W, + LL;» W,,) , (13)

rae Iy, g, By - paxkTuyeckuii pacxon cyxux (mecka, meOHs) U pacXxos BOAbI Ha
npuroTosjieHue 1 M®> GETOHHOM CMeCH, KT;

W, , W,, - BnaxxHOCTb necka u 1meoHs, %.

KoHTpoJibHBIE BONIPOCHI

Yro Takoe 6eToH?

Yem OeToHHAsi cMeCh OTJIMYaeTCs OT OeToHa?

Yro siBNsieTca BaXKHEHIIEH XapaKTepUCTUKON OeToHa?

Kakoii coctaB 6eToHa cuntaercs palioHaIbHbIM?

Yem paznuyarorcs J1abOpaTOPHBIA W TPOU3BOJCTBEHHBIN COCTABBI
oetoHa?

W3 kakux 3TanoB COCTOUT MPOEKTUPOBAHKE COCTaBa OeToHa?

7. Kakue ycnoBus clleyeT BBIITOJIHUTH IPU PACUETE COCTaBa TSKEIOTO
0eToHa 10 METOy a0COFOTHBIX 00HEMOB?

Kak ompenemnstoT noaBuKHOCTh OETOHHOW cMecHu?

W3no0xuTe METOANKY ONpPEIEICHUS KECTKOCTU OETOHHOM CMeCH.

o0 E

o

©w oo
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10. U3noxwure MMoCJaCaAOBATCIIbBHOCTL OIIPCACIICHUA MAapKU OeToHa.

Tema 7. MaTepuaJibl 1Jisl 5KeJ1€300€TOHHBIX U METAIMYECKUX KOHCTPYKIIM.
IIpakTuyeckoe 3ansaTue Ne 9
2. TexHOJIIOTUYECKHE UCTIBITAHUS apMaTyphl 171l O€TOHA

Heab 3aHATHS: UMETh IPEACTABICHUE O TEXHOJIOTMYECKOM MTPOU3BOJICTBE
apMaTyphbl, 03HaAKOMJICHHUE C BUJIAaMU apMaTyp.

Xoxa paboTbl

Jns  ucmplTaHMs CTajdd Ha pPacTsHKEHHE JI0  pas3pblBa  HMCIOJIB3YIOT
AJTHHIPUICCKUE W IUIOCKHE O0pasilbl, M3TOTOBJICHHBIC ITyTEM COOTBETCTBYIOIICH
MEXaHUYeCKOM 00pabOTKH.

OO6pa3upl TUIHHAPUICCKON (POPMBI JOJDKHBI HMETh COOTBETCTBYIOIIIHE

pa3mepsl (puc.l).

320 : 450 ,
220 G 330 5 j
P 200 ¥ ¥ 280 }ED
— 1 ] [ = Z
I—‘L’" d=20 20
1 350 i =
L L 330 i
] 7 ] P 220 i
¥ e o § =3 Z
[ mrerys 20

Puc 1. O6pa3ipl cTanu 71 UCIIBITAHKS Ha PACTSKEHUE.

OOpasupl [JIs1 WCTIBITAHUS BHITAUMBAIOT HAa METAUIOPEXKYIIMX CTaHKAaX C
auameTpoM paboueid yactd B 20MM C TOJIOBKOM, pa3Mep KOTOPOW 3aBUCUT OT
dbopMbI 3axBaTOB pa3pbIBHOM MamuHbl. [lepexon or paboueld wactu obpasia K
rojoBkaM, ¢opMa KOTOPBIX 3aBHCHT OT KOHCTPYKIIMU TPHUMEHSEMBIX 3aXBaTOB,
JIOKeH OBbITh TUIaBHBIM. HoOpMalbHBIMH Ha3bIBalOT 0O0Opas3ibl, y KOTOPBIX
nuametp do paboueit yactu paBeHn 20 MM, a JyirHA padoueit yactv lo B 10 wm 5 pas
oonpme guamerpa dop . OTKIOHEHHsS] pa3MepoB O0Opa3lOB OT CTAHIAPTHBIX HE
JIOJKHBI TIPEBHITIATH 3HAYCHUH, PUBEICHHBIX B Ta0. 1.

Tabmura 1.

Jonyckaemble OTKIOHEHHS pa3MepoB o0pasuoB cTaMM

Hwamerp Passepnt paGoueit wacTi, M Pasnoers nauGonnuiers u rau-
/ obpasuon, : MCHLIICTO JITAMCTP 10 JUTHiie
.MM no AHamMerpy 1o JLnlie padoucii yacTH o0pasila, MM
Ho 10 10,1 +0,1 P +0,02
10 u Bonece +0.2 10,2 | +0,05
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Ilepen ucnblTaHuEM IMIMHAPUYECKUE OOpas3Lbl TUIATEIBHO U3MEPSIOT NPHU
IOMOIIM IITAHTEHUUPKYJISI WM MUKPOMETpa C TOYHOCTHIO 10 0,5 MM ciietyronum
obpazom:  gumamerp Oo U3MEPSIFOT B ABYX  B3aUMHO  IEPHCHIUKYJISPHBIX
HaIlpaBJIEHUAX B TPEX MECTaxX I0 JJIMHE paboveil yacTu.

[Ipu ucnpiTaHuM CTEpKHEN TUAMETPOM 110 36 MM U MPU HATMYUHU PA3pPbIBHOM
MallyHbl 00JBIION MOITHOCTH MOYKHO IOJIb30BAaThCSl HENMPABUIBHBIMU 00pa3LiaMH.
Eciu ’xe mnpuxomuTcss BbITauMBaTh OOpaszel, TO HEOOXOAMMO MPEAOXPaHAThH
MOCJIETHAE OT IeperpeBa W Hakiena. JlJis M3roTOBIEHHS] HATYPAJIbHBIX O0pa3LoB
OTIMJIMBAIOT OT CTEPHKHEN 00pa3iibl COOTBETCTBYIOLIEH JJTUHBI.

3areM BBIYMCIAIOT IUIOIIAJb IIONEPEYHOTro CcedyeHus olpasua Sg 1o
HAaMMEHBIIMM U3 IOJIy4EHHBIX pa3mMepoB ¢ TOYHOCTBIO A0 0,5%. Kpome toro, Ha
IOBEPXHOCTH

oOpa3la HaHOCAT KEPHOM PHUCKU U HU3MEPSIOT PACCTOSIHUE MEXKIYy HUMH -
pacyetHyto umHY oOpasua lp- ¢ Tounocteio g0 0,1 mm. Ha obeux romoBkax
KaXJoro ooOpasiia HaOuBaroT kiekima (HoMep oOpasma). CTaib Ha pacTsSKEHHE
MCIIBITHIBAIOT HA PAa3pbIBHBIX MAIIMHAX pa3au4Horo tuma. Ha puc.2 noka3an o0mui
BU/JI YHUBEPCAIbHOMN HCTIBITaTeNbHON MauHb Trma Y MM-50.

Pucynok 2. O61muit Bua yHuBepcanbHOM ucnblTaTenbHON MamHsl Y MM - 50.

[Tognexamuii McnbpITAaHUIO O0pa3el] MOMENIAOT B 3aXBaThl MAIIWHBI U
LUEHTpUpYIOT ero. [Jlns 3amuMcu auarpamMmbl — pacTsDKeHUss Ha  OapaOaHe
aBTOMATUYECKOTO CAMOIUIIYIIETO MpUOopa 3aKpeIuIsIIoT MIJTIMETPOBYIO Oymary
U YCTaHABIUBAIOT MacuITaObl HArpy3o0kK u Aedopmanmii. [lociie ycTaHOBKHM CTpeNKu
IIKadbl CWJIOW3MEPHUTEN MAIlMHbl Ha HYJb, BKIIOYAIOT €€ JBHUTaTelb U
MCIBITHIBAIOT 00pasell Ha pacTsLKEHUE 10 MOJIHOTO paspyuieHus. [Ipu atoM crienst
3a HapacTaHUEM Harpy3Kd IO JBWKCHUIO CTPEIKH CUJIOM3MEPHUTENS U 3a
nepopmareit obpasna mno auarpamme Aedopmarnuu. Hapactanuwe Harpys3ku
JIOJKHO OBITh TUTABHBIM.

Pesynprarhl MCHBITAaHUS CTATFHOTO O0pas3la Ha pacTsHKEHHE IOJyYaloT B
BU/JIC 3aBUCUMOCTH MEXy Harpy3koi u aedopmarnueit (puc. 3).

[Tpsimo¥i ydacTOK AWarpamMMbl pacTsoKeHUs (0T Havaja KOOPAMHAT 10 TOYKHU
1) mokaspiBacT, uYTO yaauHeHHe (Aedopmarus) obOpasma A | Bospacraer
IPOMOPIIMOHANIFHO TMPWIOKEHHOW Harpyske p. Ecnu  obpasenr moaBeprHyTh
PacCTSDKEHUIO HArpy3KOW, paBHOM WJIM MEHBIIEH pp, @ 3aTEM CHATbH 3Ty HArpysKky, TO
oOpazell NMpPUMET MEPBOHAYAIbHYIO NJUHY, T. €. B HEM OYIyT OTCYTCTBOBAaTh
octarounblie nedopmannu. Touka 1 Ha KPUBOW PACTSHKEHUS COOTBETCTBYET npeoeny
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NPONOPYUOHATLHOCMU, T. €. TOMY HauOOJbIIEMY HANPSIKCHHUIO, MPH KOTOPOM
pacTsHKeHHe MeTajula MPSMO TMPOMOPIUOHATIBHO HArpy3ke. JTO HaANpsHKEHHE o,
Mlla, BeraucisroT mo popmyie:

4
b 5 P,
o, ==L,
2 3 g
2 f (1)
¥l
% r7ie pp — Harpy3Ka IpH mpejelie mpomnop-
§ IIMOHAJILHOCTH, H;
So — mepBOHAYATBHAS IUIOIIA/b ITOTIE-PEUHOTO
ceuenus obpasua, M2,

Yonmenue, 42

Pucynok 3. /lnarpamma nedopmanuii mpu pacTsHKeHUH
o0pasia u3 MaJoyriIepoIUCTOH CTaIH

[Tpu yBennueHuu Harpy3Kku (CBBILLIE p,) UCTIBITHIBAEMBII 00pa3el] yAJIuHAETCS
ObIcTpee, 4YeM Bo3pacTaeT Harpy3ka. Takum o00pa3oM, NpPONOPIHOHATBHOCTh
HapyIIaeTCs.

Ha pumarpamme 31O moka3zaHO KpuBOW 1-2, KOTOpas 3aTeM NEPEXOIUT B
TOPU30HTANBHYIO 2-3. Hanuume rOprU30HTAIBHOIO y4acTKa YKas3bIBa€T Ha TO, YTO
o0Opazel] CcaMONPOM3BOJBHO BBITATUBAETCA (TE€UET), XOTS Harpy3ka ocTaercs
ITOCTOSTHHOM.

Hampsokenue, mpu  KOTOPOM TOSIBISIETCS TEKYy4eCTh CTalld, Ha3bIBAIOT
opeaenoM TeKydecTu. PaznuuaroT mnpeden TekydecTd (U3MUECKMH U TNpeaen
TEKYy4E€CTH YCJIOBHBIM.

1. Ilpeden mekyuecmu ¢usuyeckuii - HaUMEHBIIEE HANPSHKEHUE, MPH
KOTOpOM oOpaszer] jaehopMupyercss 0e3 BHUIUMOIO yBeIWuYeHHs Harpysku. [lpu
UCHBITAHUM 00pa3la CTalu CIASAAT 3a MOKAa3aHUSIMU CTpENKHU cuiouzMeputens. Kak
TOJIKO CTaJIb JOCTUTHET Ipe/iesia TEKyUeCTH, CTpeliKa Mpudopa OcTaHaBIMBAETC, a
3aTeéM BHOBb HAaYMHAET JBUTAaThCS. 3HAYEHHsI HArpy3KH ps B MOMEHT OCTaHOBKHU
CTpEJIKK (PUKCHUPYIOT U TPUHUMAIOT 332 HArpy3Ky, COOTBETCTBYIOIIYIO MpEAEITy
TekydecTuss Mlla, (puznueckoMy), KOTOPBINA BEIYUCIISIOT MO (popmyIie:

! )
TJIe ps — Harpy3Ka Ipu npejene TeKkydectu, H;
So — mepBOHAYANbHAS IIOMIAb IONEPEYHOTO CEYEHUs 00pasia, M2,
2. Ilpeden mexyuecmu ycloeHwill g2 - HAMPSHKEHUE, TP KOTOPOM 00Opaserl
MOJIy4YaeT OCTaTOYHOE YyJJIuHeHue, cocrapisitoiee 0,2 % nepBOHAYaIbHOM JJIMHBI.
Ero ompemenstor B Tex chydasx, KOTJa TIPH pACTSHKEHUU oOpasia He
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O0OHapyXMBAIOT PE3KO BBIPAKEHHOI'O SIBJICHUS TEKYyYECTH, W Ipenea TEKy4ecTH
(u3nyecKuil He MOXKET OBITh ONPEAENIEH YKa3aHHBIMHU BBIIIE CIIOCOOaMH.

3. Ilpedenrom mnpounocmu npu pacmsadcenuy - Ha3bIBAIOT HAIPSDKEHUE,
KOTOpPO€ COOTBETCTBYET MaKCUMAJILHOM Harpyske, MpeaeCTBYIOMEN pa3pyLEeHUIO
obpa3ua. MakcuMmanbHasi Harpy3ka MOXKeT OBIThb JIETKO OIpelielieHa B Ipoliecce
MCIBITaHUSl CTAILHOTO 00pasiia, Tak Kak Ha IudepOaaTax UCTIBITATEIbHBIX MAIIUH
MMEETCsl BTOpasi KOHTPOJbHAs CTPENIKa, KOTOpas YBJIEKAeTCsl padoyeil CTpeskon
MAIIMHBI A0 KpaHEero MoJI0KeHus U (UKCUPYeT HauboJbllee OTKIOHEHHE pabouei
CTpPEJIKH.

Ha nuarpamme (cMm. puc. 3) Toukoil 4 3adukcupoBaHa MaKCHMajbHas
Harpy3ka, KOTOpylo BblAepxkHUBaeT oOpazen. Haunnas ¢ 3Tol Touku, Aepopmarius
KOHIICHTPUPYETCSI B KaKOM-IMOO OJHOM MECTe, KOTOpOE€ HadMHAEeT OBICTPO
pacTArMBaThCA U YMEHBIIATh IUIOLIA/b [TONEPEYHOro ceueHus. [Ipu aTom Harpyska
najaer A0 TOYKHU S5, I/ie IPOUCXOJUT pa3pbiB 00Opasia.

[Ipenen npoyHocTH Npu pacTspkeHuu °p MIla, Beraucistor no gopmyiie:

Py

Sl g
! 3)

r7e pp — HauOoJIbIlIasi HArpy3Ka, MpeAIIecTBYIOIIas pa3pbiBy ooOpasia, H;

So— NepBOHAYAIbHAS IJIOMIAb IONEPEYHOrO CeUYeHUs 00pasia, M2,

4.  OmHocumenvubiM  YOIUHeHUeM HA3bIBAIOT OTHOIICHUE MPUPAIICHUS
pacyeTHOW JJIMHBI OOpaslla IMOcjie pa3pbiBa K €€ MepBOHAYAIbHOW JjyuHe. Jlis
onpe/eseH!s] OTHOCUTEIBHOTO Y/UTMHEHUS! UCIIBITAHHOTO CTAJIBHOTO oOpasiia obe
€ro 4YacTd TUIOTHO TPUKJIAABIBAIOT OAHY K JIPYroil W M3MEpSIOT JJIMHY 00pasia
nocie paspsiba |y (puc. 4).

3HaueHHE OTHOCUTEIILHOTO yAJMHEHHUS, &, %, BEIYUCIISIOT 10 (popmyIie:

01- 1.0
& =—— x100,
1 L
rie |; — nmuHa oOpasia rmociie pa3pbeiBa, MM;
lo — pacueTHas (HayasibHas) JJIMHA 00pa3Iia, MM.

-
—

LI

Puc 4. Onpenenenne OTHOCUTENHHOTO YIUTMHEHHS 00pasiia.

OTHOCHTENbHOE Y/UIMHCHHE BBIYHCIAIOT KaK cpefaHee apudMeThuuecKkoe M3
PE3yJIbTATOB BCEX OIMPEICICHUM.
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PCSYHBT&TI)I WUCIIbITAHUN CTalud Ha pacCTs>KECHHUEC 3aHOCAT B OTUYCT II0
J'Ia60paT0pHI)IM pa60TaM U II0 IIOJYYCHHBIM pPC3YJIbTAaTaM, d TAKXKC II0 HAaHHBIM,

MIPUBEICHHBIM B Ta0J1. 2, ONPEIEIIAIOT MapKy UCCIETyEMOM CTau.

Mexanuyeckue CBOICTBA YriepOMUCTBIX CTaAeil
0OBIKHOBEHHOI'0 KayecTBa

-MEI DICal CTaIIH l_[ JCTIICIT TCKYYICC I—IDEJICJI I'[DO‘IIIOCTH >
v A | Ml e venee | PR pacTmRem, || GTeaenoe

Ct0 - He menee 310 20-23
Ctl cm, nic — 320 - 420 31 - 34
Cr2 cm, nic 200 — 230 340 — 440 29-32
Ct3 cm, nic 210 -250 380 — 490 2326
Cr4 ¢cn, nic 240 — 270 420 — 540 - 21 -24
Cr5len 260 — 290 460 - 600 17 - 20
CT6 ¢, nc 300 - 320 He mertee 800 12-15

[Tpumeuvanne. JlONOAHTENLHBIC HHACKCH! «CM» — CMOKOHHAS CTAIDb, «f1Ch —
NONYCMOKOUHASA CTab; B cTanu Mapku CTST rc noBelILEHHOE conep:Kalue Mapramua.

Tabmura 2.

O0opynoBanue U MaTepuabl: MPECC, JIMHEWKa, 00pa3Lbl apMaTyphl,
IITAHT€HIUPKYJIb.

Tema 8. KameHHbIe MmaTepuabl.
IIpakTnueckoe 3ansaTue Ne 10
1. ColicTBa M MPUHIMUIIBI TIPOU3BOJICTBA KEPAMUKHU

Heanb 3aHATHA: OLIEHKAa COOTBETCTBUA Kupnuya Tpedoanusim 'OCTos
O0CMOTpPOM 1 06MepoMm. OripesesieHre BOJOTOTIOMEHUS 1 MapKU KUPIIUYa.

Xoa padoThi:

KepamuyeckmMu  Ha3bIBalOT HCKYCCTBEHHBIC KaMEHHBIC  MaTepHUalbl,
MoJIydyaeMble W3 TJUHAHBIX Macc MyTeM (OpMOBaHMS, CYIIKH U TOCJIEAYIOIIETO
oOxwura. Ilocne o0xura kepamMuueckre mMaTepualibl MPUOOPETAIOT 3HAYUTEIBHYIO
MIPOYHOCTh, BOAOCTOMKOCTb, MOPO30CTOMKOCTb WU Psifi APYTUX ILIEHHBIX CBOWCTB.
Cpenn KepaMHUYEeCKHX MaTepuajoB HaWOONbIIEE pPaCHpPOCTPAHECHUE HMEIOT
KepaMHUUYECKHil OOBIKHOBEHHBIM W IYyCTOTENbI Kupnuuu (puc.l.), mycToTenbie
KepaMHuueckre kKaMHu (puc.6.2.), 0OJUIOBOYHBIE TUIMTKH, KEpaMHUeCKash Yepenuiia
1 KEPAM3HT.

a) 0)
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Puc. 2. IlycroTenbie kepamudeckue kamMmHu a) ¢ 7, 0) ¢ 18 mycTtoramu

Kepamuyecknii Kupnuy M3rOTaBIMBAIOT M3 JIETKOIUIABKUX TIJIMH C
OTONIAIONUMU J0OaBKaMU WK 0€3 HUX, TUTACTHUYECKUM WM MOTYCYXHM CIIocoO0amMu
MIPECCOBAHMS U C MOCIEAYIONIEH CYIIKOW U 00KUTOM.

[Ipu mnactuueckoMm criocoOe, IIIMHY U3MENIbUal0T CHavaja B BaJibllaxX, a 3aTeM
B TJIMHOMSUIKE, T€ €€ YBIAXHAIOT A0 18-25% wn mepeMemmBarOT A0 MOJy4YEHUS
OJHOpOAHOW Macchl. [loAroToBIeHHYIO Maccy TMOJAlOT Ha MPECCOBAHHUE B
MIPUEMHYIO JICHTOYHOrO mnpecca. l[lunumHapudeckuil MIHEK mpecca ¢ JIOMacTsIMU
MPOTAJIKMBAET MAacCy uepe3 MYHIITYK. Macca yIUJIOTHSETCS U BBIXOAUT U3
MYHIITYKa B BUJE YETHIPEXYroJbHOTO Opyca. 3aTeM MOIy4yaloT KUPIUY - ChIPeIl
3aJIaHHOW TOJIIHMHBI, pa3pe3ast IBIKYIIMICS Opyc mornepek, TOHKUMHU CTaIbHBIMU
MPOBOJIOKAMHU PE3ATEIIBHOTO YCTPOMCTBA.

[Ipu momycyxoMm crmoco0e, MOJCYIICHHYI0O W MEIKOMU3MEIbYCHHYIO TIHHY
THIATEIBbHO MEPEMENIMBAIOT U YBIAKHAIOT 10 8-12%. IIpeccytoT kupnud-ceipen Ha
PEBOJIBBEPHBIX Tpeccax moj AaBiieHueM 0 15 MIla.

Cymka Kupnuya-ChIplia OCYIIECTBISACTCS B CYyIIMIKaX, a OOXHI - B
TYHHEJIbHOM II€YH HEMPEPHIBHOTO JEHUCTBUA.

Cornacio I'OCT 530-95, kepamuyeckwil KUPIUY BBITYCKAIOT OJWHAPHBIA C
pazmepamu 250x120x65 Mm 1 MoaynbHbIA — 250x120x88 mMM.
1. OnpenesieHue KaUeCcTBA KUPNUYA 110 BHEHIHEMY OCMOTPY

IIpubopwi: MepHast TMHEWKa WM IITaHT€HIUPKYJIb, YTOJbHHUK.
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Ot kaxao0i napTuu (pa3mepbl €€ YCTaHABIMBAIOTCA B KOJUYECTBE CYTOYHOM
BBIPAOOTKU TpeAnpusiTrs) oroupatorcsa oOpasibl B konuyectse 0,5%, HO HEe MeHee
yeM 100 mTyk.

W3 uncna oroOpaHHBIX 00pa3moB, 10 mMTyK WUCMONB3YIOT I ONpPEHeICHUs
MIPOYHOCTH NP CXKATHM, 5 IITyK — Mpeaena IPOYHOCTH NpPH M3ruode, 5 ITyK —
MOPO30CTOMKOCTH, 5 IITYK — BOJOMIOTJIOIIECHUSA U CPEAHEN ITIOTHOCTH, 5 IITYK — HA
HaJM4HE U3BECTKOBBIX BKIFOUEHUN.

Kupnu4, oToOpaHHbIi B TepeyBIaXKHEHHOM COCTOSIHUH, TIEPE]] UCTIBITAHUEM
BBIJICP)KMBAIOT B TOMEIICHUH J1a00OpaTOpUU HE MEHee 3-X CYTOK WJIM B CYIIMJIBHOM
mxady npu remueparype +105°C B Teuenne 4-X CyTOK.

Jns  omnpenenenust cooTBercTBUs Kupnuda TpeboBanusiM ['OCTa ero
OCMaTPUBAIOT U MPOBEPSIOT 110 YKA3aHHBIM JJaJIe€ ITOKA3ATEISIM:

a) JUHEHHbIE pa3Mepbl MO JJIMHE, IIWPUHE, TOJIIMHE B MM H3MEPSIOT C
NOTPEIIHOCTRI0 10 | MM METajuIMYecKOW JIMHEWKOM WM CHEelUaJIbHBIMU
mabJioHaMu B TPEX MeECTax — MO pedpaM M CepellMHE I'PaHU. 3a OKOHYATEJIbHBIN
pe3ynbTaT MPUHUMAIOT CpeIHEE apU(PMETUUECKOE TPEX U3MEPEHUI;

0) He NpPSIMOJUHEHHOCTh TpaHU M pedep B MM IO TOCTEIU U JIOKKY
YCTaHABJIMBAIOT C TOYHOCTHIO /10 | MM, U3Mepsisi IPH 3TOM BEJIMYHHY HauOOJIBILIETO
MIPOCBETA MEXKY YIJIOM KUpIHYa M yrojdbHUKaA (pHc.6.3.) U 3alKUChIBAIOT B KypHAJ
BCE PE3YJIbTATHI;

e

T |

1 1\

Puc.6.4. Kupriny kepaMU4eCKUid MOJTHOTEbINA
1 — mocTenp, 2 — TOKOK, 3 — THIY0K
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B)  ONpENENsOT HAJMYUEe TPEIIMH Ha JIOKKOBBIX M THIYKOBBIX TI'paHsX.
TpeurHbl, HaYMHASCh HA OJHOW TMOCTENH, MEPECEKAIOT JIOKOK WM THIYOK U
MepexXosIT Ha JPYyrylo MocTenb. HanOonblryio MIMHY H3MEPSIOT C IMOMOIIBIO
JIMHEMKU W YTOJIbHUKA MO OJAHOM W3 NOCTENEH, MEPNEHAUKYJAPHO JOXKKY WU
TBIYKY. 3alUCHIBAIOT B ’KYpPHAJI JUIMHY BCEX TPEILIHH.

[TOoMOBHSIKOM CUMTAIOT WU3JENHUSI, COCTOSIIIME W3 MAapHBIX IMOJOBUHOK WIIU
MMEIOIIHNE TPEIIHUHBI, TPOTSHIKEHHOCTBIO MO MOCTEIN MOJHOTEIOr0 KUpmuya 0ojiee
30 MM, mycTOTENBIX — 0OJiee YeM JI0 MEepPBOro psia MyCTOT Ha BCHO TOJIIHUHY
KUPIINYa;

I') OTOMTOCTH W MPUTYIJICHHOCTH YTJIOB M pedep onpenestoT (1o pedpy) ¢
MOMOIIBIO YTOJbHUKA U JIUHEHKH ¢ TOYHOCTHIO 10 1 MMm. (puc 3.3.) Hambomblieh
JUIMHBl OTOUTOCTH WJIM TPUTYIUIEHHOCTH. B ’KypHan 3amuchIBalOT Pe3yJIbTaThl
OTOUTOCTH BCEX YIJIOB IO HamOOJbIIEMy 3HauYeHMIO, Hampumep, Li>L,, mostomy
3amuChIBalOT L1= ... MM;

J)  HaJu4yue «HEJO0XKOra» M «IEepekora» OMPEACINSIIOT MO LBETY U 3BYKY,
CpaBHMBAsi HCCIEAyeMblid oOpasen] ¢ 3TajoHOM. bojee CBETIbIA KUPIUY, YeM
ATaJIOH, W TIYyXOW 3BYK MpHU yAape MOJIOTKa — MpHU3HaKu «Heaoxkoray. IloctaBka
MOTPEOUTENIO KUPIUYA «HEHOXKOTa» M «IEepekora» He JOMYyCKaeTcs, TaKk KaK OH
SIBJISIETCS OPaKOM.

€) JUIs OIPEACIICHUS] HAlIMYUsl U3BECTKOBBIX BKIIOUEHUM KUPIHUY MOMEIIAI0T
Ha pEelIeTKY COCy/ia C BOJOU U KUIATST B TEUECHHUE Yaca.

M3BecTkoBBIE BKIIOYEHHUS] B mporiecce kumsiueHust racsatea (CaO + HpxO =
Ca(OH);), yBenmuumBasch B 00bEME W TPHUBOAAT K TMIOSBJICHHUIO TPEIIMH Ha
MOBEPXHOCTH KHUPIIUYA, OTOMUTOCTEH ¥ BBIKOJIOB. [3BECTKOBBIE BKIIOYCHUS
IPOCMATPUBAIOTCS B BUJIE OEIbIX 3¢PEeH Ha TOBEPXHOCTH KUPIUYA.

[lony4yeHHbIE pE3yJAbTAaThl MO BHELMIHEMY OCMOTPY CJIEAYET CpPaBHUTH C
tpeboBanusimu ['OCTa, npuBeneHHbiMu B Tabm.3.1. U caenaTh 3aKIIOYEHHE O
Ka4yeCTBE KUpMUYa TaHHOU MapTHUH.

2. Onpenesienre BOAONOIJIONIEHUSI KHPIIMYA

Ilpubopwi: cymunbHbIN 1IKad, BECHI C pa3HOBECAMHU, EMKOCTh C JICPEBSIHHOM
PELIETKON U BOAOM.

HcnpiTanue kupnuya Ha BOJOTOTIIONICHUE MPOU3BOJST HACHIIICHUEM MSTH
00pasuoB B Boje ¢ Temneparypoil +20°C uiu B Kunseli Bojie B TedeHue 4 9acos.

[TepBbiii crioco6. BeICyIIEHHBIHN 10 MOCTOSHHOM MacChl KUPIUY B3BELINBAIOT
¢ TouyHOCThIO 710 0,1 T ¥ yCTaHABIMBAIOT HAa PEIIETKY C BOAOW Tak, YTOOBI YPOBEHB
BOJIbI B cOCyJie ObLT BhIIIE 00pa3iia He MeHee 4yeM Ha 2 cM. OOpasell BhIIepKUBAIOT
B BojAe 48 4, moclie 4ero BBIHUMAIOT, OOTHPAIOT BIAXKHOW MSTKOM TKaHBIO W
B3BEIIMBAIOT. Macca BOjbI, BbITEKarolled M3 Top oOpaslia Ha Yallky BECOB,
BKJIFOUAeTCs B Maccy oOpasna. Bojgomnornoienue nmo Macce Bmac omnpeaensioT mo

bopmyre
B mac=(m;—m/m) 100% ,

rae B mac - Bogomoriomenue no Macce, %;
m; - Macca oOpasia HaChIIIIEHHOTO BOJIOM, T;
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m - Macca 06pa3ua BBICYIIICHHOI'O JO MOCTOSIHHOM MacCChI, I .

OcHoBHBIE TpeOOBaHUS K KAUECTBY KUpIHYa

Tao0muna 1

Jlonyckaemble OTKJIOHEHUA,
OTKJIOHEHHMS JIJIsI YCTaHOBJICHHbBIE TIPU
KHpIuya 0CMOTpE 00pa3IoB
[TapameTtps! kauecTBa IJIACTUYECKOTO U
MOJIyCYXOT0
IIPECCOBaHMUsA, MM 1 2 3
1 2 3 4 5
Jmuna 250 Mm +5
Mupuna 125 m +4
Tommuaa 65 MM +3
HenpsimonuuelHoCTh TpaHeit u
pebep, He Ooree, MM
IO MOCTENN
+3
IO JIOKK
Y +3
+4
OTtburoctu (rpanei)
yrios 10-15 mwm, . 2
OTOUTOCTH U MIPUTYILIIE-
HHOCTH pebep, He 10XO0-
JSIIMe J10 MyCTOoT, TIyou-
HOU OoJiee 5 MM, JNIMHOM 1O
pedpy ot 10 10 15 MM, mT.
2
TpemuHbI TPOTHKEH-HOCTHIO
IO TOCTEJIN MOJIHOTENOT0
kupnnya 10 30 MM, IyCTOTEIBIX
u3Jienuil He 6osee yeM 10
MIEPBOTO psifa MyCTOT, IIT.
Ha JIO’)KKOBBIX TPaHSIX
Ha THIYKOBBIX TPAHSIX
1
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Crernenp 00xura Oranou

M3BecTkoBBIC BKIIOUCHUS T10
HanOOJIbIIEMY U3MEPEHHUIO OT 5
10 10 MM He gomycKarTCs
Oosiee, IIT.

3

Pe3ynbTarsl ncnbITaHM 3aHOCAT B TabI. 2.
Tabnuua 2

OHpGIICJIGHI/IG BOOOIIOI'IOIIICHU A

Ne | Macca cyxoro Macca BOJOHACKIIIIEHHOT O Bono-
KUpIIHYa, KUpIINYa,
MOTJIOIIEHHE,
r r
%
1 2 3 4

Bropoii crioco0. B3pemnieHnsii oOpasel yKiIaablBalOT B COCYNl C BOJIOM Ha
PEIETKY M KUIATAT B TedeHwe 4 4acoB, Iocjiae 4ero oxmaxparor go +20°C
HEIPEPHIBHBIM JOJIUBAHUEM B COCY/l XOJIOAHOUN BOJBI, & 3aTEM

B3BCIIIMBAIOT 00pa3ell, HACBHIIMICHHBIM BOJIONM. MeTouKa mojicuera Takas ke
Kak ¥ y IepBOTO crocoba.
Bononornonienre noiHOTENOro kupnuya Mapku 150 u Bbllie JOJIKHO
ObITh HE MeHee 6%, a KupIu4a OCTalbHBIX MAapOK He MeHee 8%.

Tema 8. KameHHbIe MaTepHabl.
IIpakTnueckoe 3ansaTue Ne 11
2. OnpeneneHue MapKku Kupnuya

Lenanb 3aHsATHA: OLIEHKA COOTBETCTBUs Kuprnuya TpedoBanHusiMm ['OCTos
0CMOTpPOM 1 0oMepoMm. OrpeneneHrne MapKki KUpIUya.

OO01mue cBeaeHus

Mapka kupnuya onpeaensieTcs no CpeaJHeEMY U MUHUMAJIbHOMY PE3yJbTaTy
3HAYCHUH TIpeiea MPOYHOCTH IIPH CKATUU 1 U3THOE.

Ilpubopwi: chepudeckas dalka, IIMaTeNIb, CTCKISHHBIC TJIACTUHBI, JIMCTOBAS
OyMmara, COBOK, METAUTMYECKHE JIMHEWKH, €MKOCTh C BOJIOW, MEPHBIA ITUIUMHJP,
TEXHUYECKHUE BEChl U TUAPABINUYECKUN MpeccC.

Mamepuanwvr: noptiananeMeHT Mapku He Hike 300.
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a) ornpejesieHne MPOYHOCTH MPU CHKATUU

W3 mnopTiaHalieMeHTa MPUTOTaBIMBAIOT B  CTaJIbHOM dYalllke TecCTo,
BOJIOIIEMEHTHBIM OTHoIIeHneM B nipezenax 0,24-0,30.

OtoOpaHHble IJI1 UCTBITAHUS KUPIHYMA PACIUIMBAIOT JTHCKOBOM MWJION Ha
PacCIMIOYHOM CTAHKE Ha JIBE PABHbBIC YACTH.

[lepen n3roroBneHreM 00pa3LOB, KUPIHUY MOTPYKAIOT B BOJAY HE MEHEE YeM
Ha 5 MUHYT.

Ha nuct U3 cTekna KiaaayT CMOYEHHBIM B BOJE JINCT OyMaru, Ha KOTOPBIM
HAHOCST I[EMEHTHOE TECTO TOJIIUHON OKOJIO 4 MM U YKJIAIbIBAIOT IOJOBHHKY
kuprnya. Ha BepXHIOI MOBEPXHOCTh 3TOM IMOJOBHUHKM KUPIHYA TAKXKE HAHOCST
CJIOM IIEMEHTHOTO TeCTa M CBEpPXY YKIAJbIBAIOT BTOPYIO MOJIOBUHKY KHPIIHYa,
U3JIMIIKY IEMEHTHOTO TeCcTa Ha OyMare U IIBe cpe3atoT HOXKOM. J1Jisi BBIpaBHUBaHUS
BEpXHEH MOBEPXHOCTU 00pa3lia BHOBb OEpyT JIUCT CTEKJIa ¢ OymMaroi u TECTOM H,
IEepeBEpHYB 00pasell, YKIaAplBalOT €ro Ha 3TO TecTo. ToiluHa IIBa U
BBIPAaBHUBAIOIIMX CJIOEB Ha BEPXHEW M HUKHEW MOBEPXHOCTSAX 00pa3lOB JOHKHBI
OobiTh OT 3 g0 5 wmwm. IloaroroBieHHble OOpasibl MOMKHBI HUMETh B3aUMHO
napajuieibHble MOBEPXHOCTU U NEPHEHAUKYJIPHBIE K OOKOBBIM I'paHsM (puc.3.).

JlomyckaeTcsi UCIIBITBIBATh 00pa3iibl, CKJIEEHHBIE U3 LIEJIOr0 KUpIUYa.

N3roToBneHHble 00pa3lbl BbIICPKUBAIOT B KAMEPE HOPMAJIbHOIO TBEPJICHUS
He MeHee Tpex cyTok npu Temmeparype 20+3°C u otHOCHTENBHON BlaxkHoCTH 90-
95%. W3MepsAOT NUMHEWKOW IMMPUHY U JJIMHY KaXI0W mocrenu olpasia ¢
TOYHOCTBIO /70 | MM U BBIUHCISIOT IUIOHIA/b KakK CpelHee apu(pMeTHUecKoe
pe3yJbTaTOB U3MEPEHHH JIByX MoBepxHOcTeil. OOpa3lpl yCTaHABIMBAIOT B LIEHTPE
ONOPHOM TIJIUTHI Tpecca. Harpy3ka mnpu HCOBITAHUM JOJDKHA BO3pacTaTh
HenpepbIBHO co ckopocThio 0,15 MIla/c.

[Ipemen NMPOYHOCTH HPH CXKATHU Ry, Kre/cm?, o6pasina BBMUCIAIOT 110

bopmyie
Rex= P IF,
rne P - mamOombinasi Harpyska, YCTaHOBJIEHHAs TIPU MCIBITAaHUU 0Opasiia,

KIC;

F - mjomanbk momnepeyHoro cedeHusi oOpasiia, BbIUUCTsAEMas Kak
cpeaHee apudmeTHyecKoe 3HAUCHHME IUIONMIAJICM BepXHEH M HUXKHEH ero

IOBEPXHOCTEH, CM2.

Pucynox 4. Ky0 u3 kupnuda J1j1s1 UCTIBITAaHUS HA CKaTHE
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Cpeanuii mpegen NOPOYHOCTH TIPU  CXKATUM  OOpPA3IOB  BBIYUCISIIOT C
TOYHOCTBIO | Krc/cM?, Kak cpemHee apu(METHUECKOE 3HAYEHHE MO IIPeeiy
IIPOYHOCTH MPHU CKATUU. Pe3ynbTaThl UCIIBITAHUI 3aMIMCHIBAIOT B Ta0I. 6.

Ta0mnuma 6

OHpGILCJICHHe IMIPOYHOCTH IIPH CKATHUU

Pazmepsbl [Lnomans [Tokazanus Pazpymaro- [IpoynocTh
No | CEICHHL, cm? CEUeHU, MaHOMeETpa mas U CXKATHH,
o
cM? npecca HarpysKa, Kre/ cm?
a B
KI'C
1 2 3 4 5 6 7

0) ompeaeneHre MPOYHOCTU P U3rude

Ilpubopwel u Mamepuanvl T€ €, YTO U MIPU OMPEICTICHUH TIpeielia MPOYHOCTH
MIPU CXKATUU KUpIUYa.

B Tedyenne 5 MMHYT KHpIIMY HACBIIIAIOT BOJOM, ITOCJIE YETO HA BEPXHEU
MOCTEM, B MECTE Tepeaul Harpy3Ku, U Ha HUXKHEWU, B MECTE ONUpaHUs KUpIHUYa
Ha ONOpPbI, HAHOCAT W3 LEMEHTHOIO TECTa IMOJIOCKM MIHUPUHOW 2-3 CcM u
TOJIIMHON OKOJIO0 3-5 MM. Ilonockm nemaroT ¢ mMOMOIIBI0 METAUIMYECKUX JIMHEEK
uiau mabJioHOB. B mycTroTenom kupnuue MyCcTOTHI, KOTOPhIEC MOMAJal0T HAa OMOPHI,
nepesl HAHECEHWEM Ha HHUX TOJIOCOK 3alOJjHAIT ILEMEHTHBIM pPacCTBOPOM.
JlommyckaeTcsi BMECTO MOJIOCOK MOBEPXHOCTh 00pa3iia Mo IBEprHyTh NUTH(OBAHUIO.

Jlo ucnpiTanust oOpasibl BBIICPKUBAIOT B TIOMEIICHUU HE MEHEe 3-X CYyTOK
npu temneparype +20 °C.

OnpenenstoT BBICOTY o0Opasiia, Kak cpeaHee apudMeThyeckoe ABYX
U3MEpeHUl OOKOBBIX TrpaHel (MCKIoYas TOJNIIMHY BBIPABHUBAIOIIETO CJIOSI) U
MIUPUHY — KakK cpefHee apuPMETHYeCKOe 3HAYCHHUE JBYX M3MEPEHUN BEpXHEH U
HYDKHEH rpaHeit. Kupnuu ykiaabIBalOT Ha JIBE HUJIWHIPUYECKUE OTIOPHI JUAMETPOM
10-15 MM ¢ paccTostHueM MexAy LeHTpaMu 20 cM U Harpy>karoT COCPEeI0TOYECHHBIM
rpy3oM B cepenune mnposeta (puc.3.). Ilpu ucnbITaHUM MYCTOTENBIA KUPIUY
YKJIQJBIBAIOT MyCTOTAMHU BHU3.

[Ipenen mpouHocTH npu u3rude Ry, Krc/cm?, o0pasiua BBIYMCISIOT I10
bopmyie

Rusr=3P Iy /2b h? |

rae P — wambOombias Harpyska, yCTaHOBJICHHAsI TP UCIBITAHWHM 00pasiia,
KIC;

l; — paccrostHEE MEXKIY OCSAMHU OIOP, CM;

b — mupuna obpasua, cm;

h — BeIcoTa 00Opasima mo CepenuHe MposieTa 0€3 BhIPABHUBAIOILIETO CJIOS,
=N

- 200 k3




CM.
Pucynok 4. Cxema UCIIBITaHHS KUPIIUYa HA U3THO

[Ipenen mnpouyHoctn npu wu3ruOe oOpa3LoB B MNapTUA BBIYHCISIOT C
TOYHOCTBIO 10 0,5 Krc/cM? Kak cpeaHee apu(pMETHUECKOE 3HAUYEHHE PE3yIIbTATOB
UCIBITAHUI YCTaHOBJIEHHOT'O YUCIIa 00pa3LoB.

[Tpu BbIYMCIIEHUM TIpejeNa MPOYHOCTH MpPHU U3rMOe 0OpasllioB B MApTUU HE
YUUTBIBAIOT OOpaslbl, Npelea IMPOYHOCTH KOTOPHIX HMEIOT OTKJIOHEHHE OT
CpEIHEro 3Ha4YeHUs Mpefesa MPOYHOCTU Becex oOpas3uoB Oonee yem Ha 50 % u He
0oJjiee yem 1o OJHOMY 00pasily B Kaxayto cTOpoHy. [lo ycpenHeHHOMY 3HAUEHMIO
npejena MpoYHOCTU MpU U3rude ompezensercs Mmapka. Pe3ynbTaTbl MCHBITaHUI
3aMUCHIBAIOT B Ta0II. 4.

Tabauia 4
Omnpenenenue mpeaena IPOYHOCTH MPHU U3THOe
Paccros-nue | Hlupuna Tonumna ITokaza- Pazpyma- IIpou-

N MEXIY KUPIIAYa, KUpIHYa, HUS MaHO- | tollas HOCTb IIPU

o

"~ | onmopamu, cM cM MeTpa Harpyska, CKaTHH,

cM
KI'c Kre/ cm?

12 3 4 5 6 7

OO6muit BbIBOJ O Mapke kupnuya (Tabn. 6.5.) HeoOXoaumo clenath Mo
pe3yibTaTaM HCHBITAHWA Ha CXKaTWe€ W U3rM0, MPUHUMAs TO CpeAHeMYy U
MUHUMAJILHOMY TOKa3aTeI0 MapKHU.

Tabnuna 5

Tpe6osanus TOCT 530-95 no npounocty npu cxaTuu U usruoe, MIla (krc/ cm?)

IIpu cxxatun ITpu u3rude
MIOJIHOTEJIOTO KUPIHUYa | KUPIHYa MOTYyCyXOTo
. MIPECCOBAHUS
BCEX BUJOB H3JICIIHI IJIACTHYECKOTO
(dhopMoBaHus U MyCTOTEJIOTO
KHpIAya
Mapka — — —
CpPeIHMM | HAUMEHb- | CPEOHUU | HAUMEHb- | CPEAHUH | HAMMEHb-
u3eIus | Ui . I MW 11 s AN 11
1000507 @I E:
OTIEIb- OT/ACIb-
5 OTIENb- 5 obpa3s- 5
HOTO HOTO
HOT'O 110B
o0pa3IoB obpa3sia o0pasnos | obpasua
obpasma

KonTposbHBIE BONPOCHI
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1. KakoBel TpeOOBaHMS K KEpaMUUECKOMY KUPIUYY 10 pa3MepaM W BHEIITHUM
pU3HaKaM?

2. Kak onpenenuts cpeHIO MIOTHOCTh KUpIHya?

3. UT0 Takoe «HEZOXKOr» KUpIUYa, KaK BIUACT HAJTUYHNE «HEJO0KOTa» Ha
MEXaHUYECKUE CBOMCTBA KHpIUya?

4, Kak BIMAIOT Ha KayecTBO KUPOMYA M3BECTKOBBIE BKIIIOUEHUS, Kak
ONPEJEIUTh HAINYUE U3BECTKOBBIX BKJIFOYEHUI B KUpIIU4e?

5. KakoBbl ~ OCHOBHBIE TpeOOBaHMA K KHUPHOUYY IO MEXaHUYECKUM
XapaKTEepUCTHKaM?

Mapxku kuprnirya. MeTopl OnpeesIeHus MEXaHUYECKUX CBOMCTB KHpIIUYa.

6. CpenHsisi IJIOTHOCTb, BOJONOIJIOUIEHHME M MOPO30CTOMKOCTh KEPaMHUYECKOTO
OOBIKHOBEHHOI'O KHUPIIHYA.

7. Temno¢usnueckue XapakKTepUCTUKA KEPaMUUYECKOI0 OOBIKHOBEHHOI'O KHpIu4a
(TemIonpoOBOHOCTh, OTHEYIIOPHOCTh, OTHECTOMKOCTB ).

8. Bwuzpl caHUTapHO-TEXHUYECKON KEPAMUKH.

9. Bwumsl yepenuIipl.

10. Bunbl nerkux MOPUCTHIX 3aMIOTHUTENEH, MTOTYYSHHBIX 00KUTOM.

Tema 9. MaTepuabl 1isl JepPeBAHHBIX U CTEKOJIbHBIX PadoT.
IpakTnueckoe 3ansTue Ne 12
Onpenenenue GU3NKO-MEXaHUYECKUX CBOMCTB JPEBECUHBI.

HCJII) 3AHATHUA: U3YUUTDb CTPOCHUC JPCBCCUHBI, OBHAKOMUTLCA C IIOPOKaMHU
APCBCCHUHBI U C MCTOAAaMH 3allIUThI APCBCCHUHBI OT THUCHHA U BO3TOPAHHA.

Oo0mue cBeIeHUus

KauecTtBo mnpumeHsieMoli B CTpPOUTENBCTBE JIPEBECHHBI OIPEAEIAETCS
OpoJI0i IepeBa, ero (PM3MYECKUM COCTOSTHUEM, CBOMCTBAMHU, HAIMYUEM ITOPOKOB.

[TonoxuTenpbHBIC CBOMCTBA JAPEBECUHBI: CPABHUTEIHHO BBICOKASI MTPOYHOCTH,
HeOOoJbIIas MIOTHOCTh, HU3KAas TEIUIONPOBOAHOCTh, BBICOKAs MOPO30CTOMKOCTB,
JIETKOCTh MEXaHUYECKOH 00pabOTKH.

K  orpumarenpHbIM  CBOHCTBAM  JPEBECHHBI  CIIEAyeT  OTHOCHUTH:
HEOJHOPOIHOCTh CTPOSHUST ¥  OOYCIOBJICHHass OSTUM pasHUNAa (U3HKO-
MEXaHUYECKUX IMOKazaTejel BIOJb W TIOMEPEK BOJOKOH, THTPOCKOMUYHOCTH H
CBA3aHHbIE C HeW jaedopMauuu U KOPOOJEHHUS, TOPHOYECTb U CIOCOOHOCTH
3arHUBATh B HEOJATOMPHUATHBIX YCIOBHSIX.

Bce npeBecHbie TOpOIBI KIACCH(PUIIMPYIOTCS Ha XBOWHBIE W JIMCTBEHHBIC.
Haubonbiiee pacnpocTpaHeHUe B CTPOUTEILCTBE UMEIOT XBOWHBIE Mopoabl. K HUM
OTHOCAT COCHY, €lib, MHUXTY, JIUCTBEHHUIly W Keap. B mocrnemnue necsatumeTus
OoJblllee MPUMEHEHUE HAXOMAT M JUMCTBEHHBbIE TOPOJbI, Takue Kak 1y0, Oyk,
Oepesa, ocuHa, Jnmna, rpad, oJbxa, B3 U JIp.
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JlpeBecuHy TPUMEHSIOT [Jii M3TOTOBJICHUS HECYUIMX M OTpa¥Aaroliux
KOHCTPYKIIMN 3/IaHUA W COOPY>KEHHM, CTOJSPHBIX W3JEIUM, OnamyOKu, IImai,
daHepsl, JIPEBECHOBOJIOKHUCTBHIX W JPEBECHOCTPYKEUHBIX IUIHT, YCTPOUCTBA
MOJIMOCTEH, U JP.

CpelHIOI0 TUIOTHOCTh JIPEBECUHBI B COCTOSIHMM €CTECTBEHHOM BIIAKHOCTHU
OTIPEIENISIOT KaK B JJa0OpaToOpuy, TaK M 3a e¢ IpeeaamMu (B TOJIEBBIX YCIOBHSIX).

Xoxa padoThI:
Onpenesienue cpeHeil MJIOTHOCTH JAPeBeCHHbBI

A MsrorapnuBatror  obpazenr (3 mr) B dopme
npsMOYTOJbHON mpu3Mbl (puc. 9) ceuennem 20%x20 MM
U JUIMHOW BIOJb BOJOKOH 30 MM. OOMEpsIOT €ro mo
OCSIM CUMMETPHUU U BBIYHCIIAIOT 00BeM. 3aTeM olpasell
B3BEILIUBAIOT.

!
CpenHio IUIOTHOCTh — JPEBECHHBI IPH  BIAKHOCTH
(W, % ) paccuntpiBaroT o opmyie:
PV = My
Puc.9. Onpenenenue m oy 5
W, r/cm (1)
CPEIHEHU INIOTHOCTH  re V,, - 06beM 00pasia, cM° U BIaKHOCTH W

My - macca oOpasua , T npu
BJIAXKHOCTH W
CpenHsii  TUIOTHOCTh  JAPEBECHMHBI TPU  JIFOOOM  BJIAXHOCTH  00S3aTEJIHLHO
MePECUYNTHIBACTCS HA CTAaHAAPTHYIO BIaXXHOCTH (12 %) 1o dopmyie:

Pz, = LU 1+0,01(1-K ) 12-W) ] o 2
rae K, - koapduunent oobeMHoil ycymku (cm. 1. 3). Takke MOKeT ObITh MPUHSAT
utst 6epesbl, Oyka, TUCTBEHHHUIIBI - 0,6, a 11 mpounx nopox - 0,5.

W - BJIQXHOCTH IpEeBECUHBI, Yo

Pesynbrate! onpeaenenust ohopmiIsioT B Ta0uI. 1.
Ta0muma 1

Pe3ynbTaThl onpeneneHus cpeiHel MIOTHOCTH JPEBECUHbI

Pa3mepn1 o6pasia Macca o6pasua My |[170THOCTB IpeBeCUHBI,
, T Ipu r/em®
(hakTuyecKoi

Tonmu |[upuna, |dnuna, I, cm pm" Pm12%
Ha,a, |b, cMm

cM

Binaxxaoct, W |

Howmep o6pa3siia

Ilopona
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OnpeneneHue cpeaHei MIOTHOCTH PeBeCHHBI B

1 ~d L 1 M0JIEBBIX YCI0OBHAX
\ 4
2 T WsroraBnmuBaior  oOpaszenr  KBaApaTHOTO  WIIU
\ Kpyrjoro mnomnepeyHoro cedeHuss u jumHor 30...40 cwm.
¥ N3amepsioT mMHy obOpasma. 3ateMm obpaser; 1 morpyskarT
BEPTUKAJIBHO B WHJIMHAP 2 ¢ Bogoi (puc.10) u uzmepsior,

Puc.10. Onpeznenenue BBICTYNAIONIYIO HaJ BOJOM 4acTh 0Opasia.

CpeHe II0THOCTH CpenHIo MIOTHOCTh JAPEBECHUHBI MIPHU BIAKHOCTH
JIPEBECUHBI B (W, % ) paccuntbiBaioT mo Qopmyie:
MOJIEBBIX YCIOBHIX w_ (H=0)Poon
m H
L
r/em® (3)

rae H - nnuna obpasna, cwm;
h - nmuHa HaxBOJHOW YacTh oOpasla, CM;
Promr - INIOTHOCTB BOJBI, 1 r/em 2,

OnpeueneHne BJIAKHOCTH JIPE€BECHHDBI

WsroraBnuBaror oOpasen (3 mT) B ¢QopMe NPSMOYTOJbHON MPU3MBI
ceyeHueMm 20%x20 MM © JIUHON BIIOJb BOJOKOH 30 MM. 3aTeM €ro moMemarT B
MPEABAPUTENLHO B3BEIICHHYIO ( M1 ) BMECTE C KPBIIIKOH METaUIMYECKYI0 OIOKCY,
B3BCIIIMBAIOT ( m2 ) ¥ MOMEIIAIOT B CYIIWJIBHBIN IIKad, TA€ MpU TeMIepaType
103 *2 °C BpICymHMBAIOT 10 MOCTOSHHOM  Macchl. llociie  OXJIaxKaeHHs
B3BEIIMBAIOT OIOKCY C 00pa3suoM ( m3 ) M BBIYMCIISIIOT BJIAKHOCTh JIPEBECHUHBI 110

dbopmye:

m, —m,
W=—100%
I (4)
Pe3ynbpTaThl HcibITaHUNA OPOPMIISIOTCS B BUAE TaO. 2.
Tabmuma 2

Pesynprarsl onpeneneHus BIaXHOCTH IPEBECUHBI

[Topona Howmep 6rokchr Macca, r. BrnaxxHocTh qpeBeCHHBI,

JIPEBECUHBI W, %
ma ma ms

OmnpenesieHne paBHOBECHOM BJIAKHOCTH JPeBeCHHbI

[Ipy IMTENTPHOM XpAaHEHHHM JIPEBECHHBI B  YCIOBUSAX HEU3MEHHOU
TEMIIepaTypbl M OTHOCHUTEIIbHOM BJIAXKHOCTHM BO3[yXa OHa MpUOOpeTaer
PABHOBECHYIO BJIAKHOCTb.
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c — [Ipu Hactune mosoB, OGOPMIICHHH CTEH H3
JIPEBECUHBI C IIEJIbI0 MCKIIOUEHHUS €€ JajbHEeHIIero
KOpOOJIeHUs U YCYIIKU HEO0X0 MO
npeaBapuTeIbHOE  JOBEACHHE  JPEBECHHBI  JI0
PAaBHOBECHOM BJIAXKHOCTU. PaBHOBECHYIO BIaXXKHOCTH
MOXHO onpenenuts o auarpamme H.H.Uynuukoro
(puc.11)c nmomorpio icuxpometpa (puc.12).

1
1
1
1
I
IR

\ 4

Pucynok 11. JIluarpamma
CHavana 1O TMCHXPOMETPY  ONPEIEISAIOT

Temneparypy cyxoro tepmomerpa 1 ( teyx ), BIaXKHOro tepMomerpa 2 ( ty; ) U
PACCUUTHIBAIOT TICHXPOMETPHUECKYIO PasHUIY (At = toyx — toy ). 3aTeM 0 At H teyx
0 TICUXpOMETpHUUECKOi Tabiuile 3 HaXOAST OTHOCUTEIBHYIO BIAXKHOCTh BO3AyXa
(p, % ). N HakoHenm mo ¢ u tyx no muarpamme H.H.Uymwuikoro Haxomst

PaBHOBECHYIO BIQXXHOCTb ——/—"“—  apeBecunnl W, %.

7

Hanpumep, eciu ¢ : IIOMOIIBKD  IICUXPOMETPA  YAaJOCh

YCTAHOBUTH, 4TO ] pPaBHOBECHAs BIIAXKHOCTh BO3/IyXa
coctabwia 75 %, a ero temriepatypa — 26 °C, TO 10O
auarpamme Uynuukoro Y (puc.11)  BIaXHOCTh  JAPEBECHHBI
oKa3ajack paBHOH 14 %. '

Pucvnok 12.

OnpenesieHue yCylmKku JpeBeCHHbBI

Yceymka - 3TO UBMEHEHHE JMHEHHBIX pa3MepoB U 00beMa JAPEBECHHBI NPH
BBICBIXaHUU. Y CYIIKa JPEBECUHBI B paJdaibHOM, TaHTCHIIMAILHOM HaIpaBIECHUIX
Y BJI0JIb BOJIOKOH pa3jinyHa. Y CyLIKa IPEBECUHBI BBI3BIBAET €€ KOPOOJICHNUE.

NzroraBnuBaror o6Opazen (3 wmrT)B  opme
npsIMOYTOJIbHOM Tpu3Mbl ceyeHuem 2020 MM u
JUTMHOM BI0JIb BOJIOKOH 30 MM, Takum oOpasom,
9YTOOBI OJTHA U3 CTOPOH CE€UYeHUs OblIa B paguabHOM
HampaBJIeHUH, a Jpyras — B TaHreHiuaibHoMm. Ha

)
W

< a |
v CTOpOHaxX 00pasila HAHOCSTCS OTPE3KHU: pazmepom "a'"
B TaHTEHIIMAJILHOM HaIpaBieHUH, paszmepom "b" -
Pucynox 13. Onpenenenne 1t p " in p p
paguansHOM M pasMepoM M "!" - B IpojoabHOM
YCYUIKH IpEBECHHDI (puc.13). Otu OTpE3KHU U3MEPSAIOTCS

IITAaHTEHIUPKYJIEM ¢ TOYHOCThIO 10 0,1 mMm. 3atem
oOpazer KJIaayT B OIOKCY, KOTOPYIO MOMEIIAIOT B CYIIWJIbHBIA mikad, TAe NpH
temneparype 103 *2 °C BplcymmMBarOT 10 IIOCTOSHHOM  Maccel. Ilocine
OXJIKIEHUS IPOM3BOJIAT 3aMephl Tex ke oTpeskos ("ar", "br", "11").

JIunelinple 1 00bEMHYIO YCYIIKH BBIYUCIISIIOT 110 (bopMynaM.

\ zﬂ.loo%

a) B TAHTCHIIMAJIHHOM HaITPaBJICHUH G (5)

A% :ﬂ-loO%

r b
0) B painajabHOM HaIpaBICHUN 1 (6)
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l—¢

y,=—-1-100%
B) BJIOJIb BOJIOKOH €1 (7)
V. = abl—ab ¢, 100%
r') 00bEMHYIO YCYIIKY b, 04 (8)

BcenenctBue HEOAHOPOJHOCTH CTPOEHHUSI JPEBECHHA YCHIXaeT BJIOJb OCH
cTtBosia (Bmosib BosiokoH) Ha 0,1...0,3 % (1...3 mm Ha 1 M), B paauasbHOM
HarnpaBieHuu Ha 3...6 % (3 - 6 cM Ha 1 M), B TaHreHUMAILHOM HaIpaBiICHUU Ha
6...12 % (6...12 cm Ha 1 Mm). OObeMHas ycylika cocTaBisgeT npumepHo 12...15 %.

CreneHp yCYHNIKH JPEBECUHBI XapaKkTepusyercs Kod(pPuimeHToM 00beMHOU
ycymku ( K, ), KOoTopslit onpenensercs mo gopmysie:

Kk =Yo
cow (9)
Pe3ynbraThl onpeeacHus yCyImKy 3aHOCAT B Ta01. 3
Ta6nuna 3
Pe3ynbTaThl onpenencHus yCyIKy IPEBECHHBI
ITopona W, | Pazmepsl obpasiia, MM VYeymika, % Ky
0
JAPECBCCHH % a b L dj b1 L | Ye [V 1Y) | Y

bI

[To BenmnunHe 0OBEMHOM YCYIIKH APEBECHBIC TOPOABI TOJIPA3NICSIOT HA TPU
rPYNIbL: MAJIOYCBIXAlOUIME, CPEIHEYCBhIXAIIUEe U CUIbHOYChIXaromue. Ha
MPAKTUKE MOKA3aTENIM YCYIIKA APEBECUHBI YUUTHIBAIOTCA MPU PACHUIOBKE CHIPBIX
OpeBeH ¢ TeM, 4YTOOBI TOCJI€ BBICHIXaHUS MUJIOMAaTepUaIbl M 3arOTOBKH HMENU
3aIaHHBIE Pa3MEPHI.

Onpenenenue coaep:kaHust MO3AHEH APeBeCHHBI B TOAUYHOM CJI0€

[lo3nusisi npeBecrHa 0OoJiee TUIOTHAsl, TEMHAsh W MPOYHAsT 4YacThb TOJOBOTO
cinosi. YeM cuiibHee pa3BHUTa B TOJIOBBIX CJIOSIX MO3AHSS JIpPEBECHHA, TEM JIydlle
MaTepHall.

Ha TopuieBom cpese npeBecunnl (puc.14) B

 paauanbHOM HaIpaBJICHUN (TTeprIeHIUKYISIPHO
T - TOJIOBBIM CJIOSIM) HAHOCAT OTpe3ok { amunoi  10-20
01 02 02 04 05 Or 07 MM. C momompo u3MepurenbHor symbel  JIM-3

ompenenstor TohmmHy (  Oj ) TO3aHEH dacTu
JIPEBECUHBI Ka)XKJ0TO TOJAOBOrO CJIOSA Ha ydacTtke { C
touHocthto 110 0,1 mM. CopepkaHue  MO3JHEH
JPEBECUHBI ( M ) BBIYUCIISIOT TIO popMyIie:

20,
m :/.100%

Puc.14. Onpenenenne
COENKaHud MO3THEN

(10)
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rae

20

I - cymMMa TOJIIIUH MO3HEH APEBECUHBI, MM Ha 0a30BOM OTpPE3KE;
{ - nmmHA 62a30BOTO OTPE3KA, MM.
HcnpITanre IpoBOIAT Ha TpeX oOpasmax. Pe3ynbTaTsl onpeesieHri 3aHOCST B

Tabm. 4.
Ta0muna 4
Pe3y.TII>TaTI>I OIIPCACIICHUA HOB,Z[Heﬁ APCBCCHUHBI
Obmas  |baza Copepxanue (PacdeTHble oka3aTenu Npu BIaKHOCTH
IIMPUHA  |M3MEPEH |[TO3HEH 12%
JPEBECUH |Uf, JPEeBECHHBI, M,
[Ipounocts ([Ipounocts |Cpennsis
bI, %
= L, MM IIPU CXKATUH, |IPU U3rubde, |MIOTHOCTH,
T
< Rex, R 3
% E % § Zai,MM CK usr, pm,F/CM
=2 | &8 MITa MITa
O o
T o |E K

[To BennumHe NMO3HEN APEBECUHBI MOXKHO C JOCTATOYHOM TOYHOCTBIO
BBIYUCIIUTh €€ OCHOBHBIE (DU3UKO-MEXaHUYECKUE CBONCTBA B 3aBUCUMOCTH OT
MOPOJbI IPEBECUHBI, HAITPUMED:

CpenHsisg IOTHOCTh JPEBECUHBI:

Pm12% = 0,012 m +0,276, r/cM® - 11 COCHBIL (11)
Pm12%6 = 0,007 m +0,335, r/cm® - s ny6a. (12)
I[Ipenen NpOYHOCTH IIPH CKATHU B0 BOJIOKOH:

Reoxc 129 = 1,39 m + 20,7 , MIla - gs COCHBL (13)

Rex 12% = 1,01 m+ 6,37, Mlla - qns my6a. (14)

IIpuGopsbl, HHCTPYMEHThI, MaTepUaJbl: U3MEpHUTENbHAs Tymna Tumna JIN-3;
U3MepUTEeIbHAs JIMHEWKa ¢ 1ieHou nenenus 0,5 mMm; oOpasibl npeBecunbl 30 x 30 x
10 mm; 20 x 20 x 30 MM; Tabnuua ¢ mokasarensiMu (U3UKO-MEXaHUYECKHUX
CBOWCTB APEBECUHBI PA3JIMYHBIX MTOPOJ; BECHI C MOIPEIIHOCTHIO B3BELIMBAHUS HE
6osee 0,01 r, TexHuyeckue; CymUIbHBINA MIKad, 0OeCeunBarOIUil BEICYITUBAHUE
npesecunsl npu Temmneparype 103 £ 2°C; Glokcbl ¢ NPUTEPTHIMU KPBILIKAMHY;
Homorpamma H.H.Uynuukoro; ncuxpomerp; INTaHIeHUUPKYJb C HOTPEIIHOCTHIO
uzMmepenus He 6osee 0,1 mMm; Baromep 9B-2K.

KonTpoJsbHbIE BONIPOCHI

1. Ha3oBuTe NONM0KUTENBHBIE U OTPUILIATENILHBIE CBOMCTBA APEBECUHBI.
2. B xakoMm BHJie APEBECHHA UCTIOIb3YETCS B CTPOUTENBCTBE?
3. Kak onpenenuts aOCOMOTHYIO BIAXXHOCTh APEBECHUHBI?

55




4. Kak onpenensercst CoiepKaHue MO3AHEN APEBECUHBI B TOIUYHOM CIIOE
JIPEBECHHBI?

5. Yro Takoe paBHOBECHAs BIAXKHOCTh U KAK MOKHO €€ OINPEIEIIUTh?

6. Kak onpenenuts cpeHIO MIOTHOCTh APEBECHUHBI?

7. Kak nepecunThIBaeTCs MIIOTHOCTh JPEBECUHBI MPH JII000H BIIaXXHOCTH Ha
CTaHAAPTHYIO BJIAXKHOCTh?

8. UTo Takoe ycyIIKa IPEeBECUHBI U KaK OHA OIpeaensieTcs?

Tema 10. Teniou30IIHOHHbIE MATEPHAJIBI.
IIpakTnueckoe 3ansaTue Ne 13
OnpeneneHrue MapKy U BUJIa TEIJIOU30JIAIIMOHHBIX MAaTEPHUATIOB.

Hear 3ansaTusi: O3HakomyieHHWE ¢ oOpa3laMd  OpraHUYecKuX U
HEOPraHUYECKUX TEIJIOM3O0JISIIUOHHBIX MaTepuasioB. M3ydeHHe HOMEHKIATYPY
COBPEMEHHBIX  TCIUIOM3OJSIIMOHHBIX  MAaTEpUajoB HAa  OCHOBE  CTEKJIO-,
MHUHEPATBLHOTO BOJIOKHA; PAa3HOBUIHOCTEM MEHOMOJMCTUPOJIOB. OmnpeaenecHue
3 PEKTUBHOCTH TMPUMEHEHUS PA3TUYHBIX TEIUIOU3O0JISIIIUOHHBIX MaTEpHAJIOB B
CTPOUTEJIbCTBE.

Xoxa padoThI:

1. U3yunth 00pa3iibl TEMIOM30SLMOHHBIX U aKYCTUYECKUX MaTEpUaJIOB;
2. O3HaKOMHUTCSL C COIyTCTBYIOLIEH HH(popManuel (peKiIamMHbIE MPOCHEKTHI,

TEXHUYECKasl XapaKTepUCTUKAa MaTePHaJIOB, UHTEPHET U T.1.);

3. BHecTtu manHbIe B TAOIHITY.

TennousonsayuonuviMy HA3bIBAIOT CTPOUTEIbHBIE MaTepHalla W U3JEus,
MpeAHa3HAYEHHbIE JUIsI M30JIALMH TEIJOBBIX MOTOKOB, KOHCTPYKIMM 30aHUN U
COOPY’KEHHUM, anmnaparypsbl, TpyOOIpOBOJOB, XOJIOANIbHUKOB.

[To TOCT 16381-77, Teniaou3o0sLUOHHBIE MAaTepUajbl KIACCUPUIUPYIOTCS
M0 CJEAYIOIIMM OCHOBHBIM MpU3HaKaM: (popMa M BHEIIHMM BHI; CTPYKTYpa; BUJ
UCXOJIHOTO  CBIPbS; CPEOHSASA IUIOTHOCTh; JKECTKOCTb,  TEIUIONPOBOIHOCTH;
roptoyectb. [lo ¢dopme u BHemHeMy BUIY TEIJIOU3OJSALMOHHBIE MaTepUabl
NOJPa3JeNA0T Ha: INTyYHbIe M3AENUS (IUIUTHI, OJOKH, KUPIHUYH, LHUIUHIAPHI,
MOJIYUMJIMHAPBI, CKOPJTYTIbl, CETMEHTHI); PHIXJIBIE U CBHIITY4HE (BaTa, IEPIUT, IECOK);
PYJIOHHBIE U IIHYPOBBIE (MATHI, LIHYPBI, )KTYTHI).

Mapka TEeIIOM30JAIMOHHOTO MaTepuana OTPaXaeT BEIUYHMHY CpEIHEH
IUIOTHOCTH, KOTOpas BhIpaxkaerca B Kr/M° (pp). CoriacHo 3TOMY MNOKa3aTeo,
TEIUIOU30JISILIMOHHBIE MaTepuaibl HMMEIOT CJIEAYIOUIMe MapKuh: 0co00 HHU3KOH
miotHoctu (OHIN) 15, 25, 35, 50, 75, vuskoit mmotHocTtu (HIT) 100, 125, 150,175,
cpeaneit motHoctu (CII) 200, 250, 300, 350, miotusie (I1JT) 400, 450, 500.

Mapka TerIon30/IsIIMOHHOI0 MaTepraia 0003HAaYaeT BEPXHUM Mpenes ero
cpenneil totHocTd. Hampumep, uznenus mapku 100 moryt umets po=/5-100
Kr/MC,

[To cTpykType Matepuasbl ObIBAIOT: BOJOKHUCTHIE, 36PHUCTHIE, STUEUCTHIE.
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[Io BUAYy HCXOAHOrO CBIPbsi MaTepUalbl OTHOCAT K JBYM TIpymnmnam:
Heopranuueckue u opranHuyeckue.

[Io JKEeCTKOCTH TEIUIOM3OJALMOHHBIE MAaTepUallbl  MOAPA3ACISIIOT  Ha
cieaywomme BuAbl: Mirkue (M) — cxumaemocts > 30% (mpu yJIenbHONW Harpyske
0.002 MlIla), nomyxectkue (I1) — cxumaemocts < 30%(Tipu ynenbHOU Harpyske
0.002 MIIa), xectkue (2K) — cxumaeMocts A0 6%(ripu ynenpHoi Harpyske 0.002
MIlIa), nosbimienHon xkectkoctu (ITK) — cxxumaemocts no 10%(mipu ynenbHOM
Harpyske 0.004 MIlIa), nossitiennoi tBepaoctu (T) — cxxumaemocts 10 10% (mpu
yaenbHOU Harpyske 0.1 MIla).

[lo  BO3ropaemMocTH  TEIUIOM3OJSALMOHHBIE  MarTepuayibl  OBIBAIOT:
HECropaeMsle, TPYITHOCTOpaeMbIe, CrOpaeMbIE.

[Io TemIonpoBOAHOCTH MATEpHAIBl M HW3JEIHS OTHOCAT K KiaccaM: A —
HU3KOM TEIUIONPOBOJHOCTH , b — cpeaHen TeronpoBoIHOCTH, B — MOBBIIIEHHON
TEIIONPOBOIHOCTH.

1. Opeanuueckue meniouzonayuonHvlie Mamepuabi.

Opranunyeckne TEIUIOU30JIIIMOHHBIE MaTepuaabl HM3TOTABIMBAIOT B BHUJIE
IUTUT, OOBIYHO KPYITHOPa3MepHbIX. OCHOBHBIM CBHIPHE JUISl UX U3TOTOBJICHUS CITYKUT
JpeBECMHAa B BHJIE OTXOAOB (ONMWJIKU, CTPYXkKa, TOpObUIb, peika) U Apyroe
pacTUTeNbHOE ChIpbE BOJIOKHHCTOTO CTpPOCHUS (xampI1II, coJioMa,
MaJIopa3JIOKUBLIMICS BEPXHHUM TOP(P, KOCTpA JIbHA U KOHOILIN).

JI7IsT  TIOBBIIIGHHMS OTHECTOMKOCTH, OHMOCTOMKOCTH M BOJOCTOMKOCTH B
TEIJIOU3OJSLMOHHBIX MaTepuajiax Ha OCHOBE OpPraHUKH BBOJAST AHTUIUPEHBI,
AQHTUCENTUKUA U TUIPOPOOU3ATOPHI.

MaTtepuaabl Ha OCHOBE IPEBECHOT0 ChIPbS

llpesecno-sonoxnucmoie naumot JIBI1 (I'OCT 4598-86) m3roraBiauBarT U3
HEJCJIOBOM  JPEBECHHBI, OTXOJOB JIECONMUIBHON U JepeBooOpadaThIBaroIIeH
OPOMBIIUICHHOCTH, OyMa)XHOM MakynaTtypbl, cTe0siell COJOMBI, KYKYpPY3bl,
XJIOMYaTHUKA U HEKOTOPBIX IPYTUX PACTEHUN.

Jnst ynydiieHus OTAENbHBIX CBOWCTB IUIMT JPEBECHOBOJIOKHHUCTas macca
OPONUTHIBAECTCA PA3IUYHBIMU XMMHUKATaMH, CIOCOOCTBYIOIIMMHU YMEHBIICHUIO
BOJIOTIOTJIOIICHMS, TIOBBIIIEHUIO OMOCTOMKOCTH U OTHECTOMKOCTH.

[IauThl  OPEBECHOBOJIOKHHCTBHIE B 3aBUCUMOCTH  OT  HA3HAYCHUS
U3TOTABIMBAIOTCS CJEAYIOIIMX BHUAOB: CBEPXTBEpAbIC, TBEPJbIC, MOJyTBEPAbIE,
U30JISIIUOHHO-OT/ICJIOUHbIE Y U30JISILIMOHHBIE.

pesecno-cmpyoceunvie naumer JICII. DTOT Marepuanbl NOJIy4aeTcsl MyTEM
IIPECCOBAaHUSl JIPEBECHOM CTPYXKKH C J00aBKOM CHHTETHUECKHX CMOJ. HX
BBIyCKarOT oAHO- 1 MHOrociaoHbIMU. JICIT umerot mimny 2500-2600 MM, mmpuHy
1200-1800 mm, a Tommuay oT 13 10 ...... MM.

Qubporum u apborum — MaTepuanbl U3 APEBECHOU CTPYXKKHU (huUOponauT) u
OTHJIOK U TIENbI (apOOIUT) HA IIEMEHTHOM BSDKYIIIEM.

IHonumMepHbIe TENJIOU30JAMOHHBIE MATEPHUAJIBI
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[leHommacTel — TUCTOBBIE U (PACOHHBIC W3JENHS — MOMYYalOT BCIIEHUBAHHUEM
pa3IMYHBIX  MOJMMEPOB: TOJHCTUPOJA, TOJTMBUHIIXIOPUIA, TOJIHITUIICHA,
(heHOBHBIX TIOJUMEPOB U JIP. UCIOJIb3YETCS MPECCOBBIN M OECIIPECCOBBIN METO/IBI
M3TOTOBJICHHSI TICHOTIJIACTOB.

Ilenononucmupon — HanOoiee N3BECTHBIM BUJT CTPOUTENLHBIX IEHOIJIACTOB.

becnpecconeiit nenonomuctupoa (IICH) cocTout U3 ckienBarOmMUXCs APYT €
JIPYTOM BCIEHEHHBIX TPaHyN MOJUCTHpoia. becnpeccoBhlii TEHOMOIUCTUPOT B
BH/IC JIUCTOB U IUTUT MPUMEHSETCS JJIS TeTJIOBOU M30JISIIUN CTEH.

[TpeccoBaHHBIi (PKCTPY3HMOHHBIN) MEHOMOIUCTAPOT UMEET IUIOTHBIE KOPKH
Ha 00X MOBEPXHOCTAX IUTUT H MOJHOCTHIO 3aMKHYTYIO IIOPUCTOCTb.

Ilenononusunuixiopud — mMatepuall B BUAC TUTHT, TI0O METOJY TMOTyYEHUS U
CTPYKTYpE aHaJIOTUYEH TMPECCOBOMY IMeHomoymcTupoiy. [lpumenstor s
TETJIOU30JIAIIUU CIIOEB KPOBEJIBHBIX KOHCTPYKIIHIA.

Ilenononusmunen — wmaTepuall TOJydaeMbld Ha OCHOBE TMOJUAITHICHA U
razoo0pa3yromux 100aBOK.

2. Heopeanuueckue meniouzonsyuoHHble Mamepuaivl

Heoprannuyeckne marepuanbsl HM3TOTAaBIMBAIOT W3 MHMHEPAJIBHOTO CBIPbS
(TOpHBIX MOpPOA, LUIAKOB, CTEKJA, BXKYIIMX BEIIECTB, acOecTa W T.N.) K 3TUM
MaTepuaJlaM OTHOCAT M3JEIUsl U3 MHMHEPAJIbHOM BaThl, IEHOCTEKIIO, SYEUCTHIC
0eTOoHBI, acOeCTOCOIepKAIINE 3aCHIIIKKM U MACTUYHBIE COCTABbI, a TAK)KE MOPHUCTHIE
3aMOJHUTENH, HCIOJIb3yeMble KAaK TEIUIOM3OJISIIUOHHBIE 3aChIIKU  (KEepaM3HT,
MEPJIUT, BEPMUKYJIIUT).

Mumnepanosammuvie uzdenus noay4ar0T HA OCHOBE KOPOTKUX U OUYE€Hb TOHKUX
MUHEpaJIbHBIX BOJIOKOH (MUHEPAIBbHOW BAThI), CKPEIUIAEMBIX B U3JEIHS C TOMOIIBIO
CBA3YIOIIET0 WIH IPYTUMHU CIIOCOOAMHU.

Munepanvras eama B 3aBUCUMOCTH OT INIOTHOCTH MOAPA3AEIIAECTCS HA MAapKU
75, 100, 125, 150. oHa orHecToiika, HE THHUET, MAJIOTUTPOCKONMMYHAS U HUMEET
HU3KYI0 TeruonpoBoaHocTh — 0,04 — 0,05 B1/(m-C).

MuHepanbHas Bata Xpylnka, U NpU €€ YKJIaake oOpa3yeTcs MHOTO MbLIH.
IToaTOMYy BaTy rpaHyJupyroT, T.€. IPEBPALIAIOT B PBIXJIbIE KOMOUYKH-TpaHyJsl. X
UCIIOJIB3YIOT B KaueCTBE TEIJIOM3OJALMOHHOM 3aChIIKA IYCTOTENBIX CTEH U
nepekpeiTiii. CamMa MHUHEpalibHAs BaTa SBJISETCS Kak Obl mosrydabpukaTtom, U3
KOTOPOTO BBINOJIHAIOT Pa3sHOOOpPa3HbIe TEIUIOM3OJISIIIUOHHBIE MUHEPaJIOBATHHIE
U3JIETIHS.

Munepanvruvle mamsi — TPEACTABISIOT COOON JHMCTOBOM WM PYJIOHHBIN
Marepua, COCTOSAIINN U3 MUHEPAIBHOMN BaThl, IOKPHITON C OJHOW WIIA IBYX CTOPOH
OMTYMHUHHM3UPOBAHHOW OyMarou, MpOIIUTHIA MPOYHBIMA HUTKaMU. PazMepsl MaTOB:
nmuHa 3000-5000, mmpuna 500 wau 1000 M.

Martbl  Bbimyckator Mapku 100 (o  BeJMYMHE — IUIOTHOCTH), HX
terionpoBoaHocTs  0,04B1/(M-C). MaTel NOpuUMEHSIOT [ TEIUIOM3OJISIAN
OTPAXJAIOIIMX  KOHCTPYKUMM ~ XKUJIBIX M NPOMBIIUICHHBIX  3JIaHH,
TEXHOJIOTMYECKOT0 000pyI0BaHUS U TPYOOIPOBOIOB.

[Imutel W3 MHHEpPaJbHOW BaTbl HAa CHUHTETHYECKOM  CBA3YIOLIEM
n3rotaBiauBaoT JiuHOW 900-1800, mupunoi 500-1000 n Tomumuoi 40-100 MM.
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[To mimoTHOCTM TIWTHI ToApaznendoT Ha mapku S50, 75, 125, 175, 200, 300.
Temnonposonnocts ux 0,044 — 0,058 Bt/(m:C).

[1nuThl UCHOJB3YIOT AJI TEIJIOBON HM3O0JISIIIUU CTPOUTEIbHBIX KOHCTPYKIUM,
MIPOMBIIICHHOTO 000PY/I0BaHUS U TPYOOIIPOBOJIOB.

[[muTel W3 MUHEpPAJIbHOW BaThl HAa OWUTYMHOM CBSI3YIOIIEM ITOJTYYaroT
CMEUIMBAaHUEM BOJIOKOH MUHEPAJIBHON BaThl ¢ OUTYMHOMN 3MYyJIbCUEN WIIA TACTOM C
nocneAyomuM  popmMoBaHueM H  Cymkod  (opmoBouHbIX TUIAT. [nnHa
muaepanoBatHbIX T 1000-1500 u 2000, mupuaa 500 n 1000, Tommuua 40-100
MM. [To mmoTHOcTH TUTHL AensaT HAa Mapku 200 u 250. TenaonpoBOAHOCTH ILIUAT
3aBHUCHUT OT Mapku M Haxoautes B mpeaenax 0,06 — 0,076Bt1/(m-C).

MuHepanoBaTHbIe TUIUTHI HA OUTYMHOM CBSI3YIOLIEM CIIYXaT JJisl yTETUICHUS
OecuepavyHbIX TOKPBHITUNA U YePIAYHBIX IEPEKPBITUIMA, TETUTON3OJISIIIUN CTEH KUIBIX
Y IPOMBIIUIEHHBIX 31aHUH, a TAKXKE JJIS1 U30JISUUNA TOBEPXHOCTH MPOMBIIUIEHHOTO
000py10BaHUS.

Jns u3ossiiuu TpyOONPOBOJIOB IMIMPOKO MPUMEHSIOT MHUHEPAIOBATHBIC
M3ACNUS - MONYUWIMHAPHI U [MWIMHAPHI, 00JaJaoue TaKUMU K€ MOKa3aTeasIMU
(U3UKO-MEXaHUYECKUX CBOMCTB, UTO U MUHEPAJIOBATHBIC IJIUTHI.

B nacrosiiee Bpemsi pa3pab0TaHO MHOKECTBO HOBEHIIIMX U3/CJIUM HA OCHOBE
MHHEPAJIBbHON BaThl. BOT HECKOJIBKO MPUMEPOB:

[Tponykuus "PokByn" (ROCKWOOL) — wmuH.BaTa Ha KaMEHHOM
(ByJIKAHHMYECKOM ) TIOpOJIE. OTnnunTeILHBIE CBOMCTBA: 30,
OTHEYCTONYMBOCTh, 3BYKOHEIIPOHUIIAEMOCTh, BOJOOTTAJIKMBAEMOCTb, CTOMKOCTh K
nedopMarum.

Munepanbnas Bata "PAROC". C nomombto uzpenuii "PAROC" moxHO
YTEIUIUTh BCE YacTu 3AaHusl. OueHb BaXXHO JJIsl MOTPEOUTENS U TO, UTO MpHU paboTe
9TU MaTepHUAIIbl HE TPEOYIOT CIICIIHAIBHBIX CTPOUTEIHHO-MOHTAKHBIX HABBIKOB.

Cmeknannas eama —  MUHEpaN, COCTOSIIMM U3  OECTOpsSI0YHO
PaCIIOJIOKEHHBIX CTEKJISTHHBIX BOJIOKOH.

Matbl ¥ TOJIOCHI M3TOTOBJISIIOT M3 HEMPEPHIBHOTO CTEKJISHHOTO BOJIOKHA,
CKPEIUJIEHHOTO MPOIIMBKOM CTEKJIOHUTHIO. [IOTHOCTH 3THX M3aenuii He 6osee 175
kr/mM3, TeronposoaHocTs He Gonee 0,04-0,05 B1/(M/C). Matsl BBITYCKAIOT JUIMHOM
100-3000, mapunoit 200-700, TommmaON 10-50 MM.

B Hacrosiee BpeMs pa3pabOoTaHO MHOIO HOBBIX MaTepHajoB Ha OCHOBE
CTEKJISTHHOTO BOJIOKHA.

Tennouzonsmuonusie usnenuss "URSA" mnpeacraBisitor co0oit koBep u3
TOHYAWIIINX CTEKJISHHBIX BOJIOKOH, 0OpaOOTaHHBIX CBSI3BIBAIOIIMM COCTAaBOM, YTO
o0ecreunBaeT TJIaBHOE JOCTOMHCTBO - BBHICOKYIO M3OJISIITMOHHYIO CITOCOOHOCTH MpHU
HHU3KOM IIJIOTHOCTH.

Bara "ISOVER" - cTeknsHHas BaTa BBICIIETO KA4eCTBA, M3TOTABJIMBACTCS B
OCHOBHOM M3 BTOPUYHO HCIMOJB3yeMOr0 CTEKJa, MecCKa, COAbl W WU3BECTHSKA.
OtrmnuntensHble  cBoiictBa Batbl  "'ISOVER" - BpIcOkasgs  U30IALIMOHHASA
CITOCOOHOCTh; OTHOCHUTCS K TPYIIIE HECTOPAEMBIX CTPOMMATEPUAIOB; AIaCTUYHOCTh;
XUMHYECKasi CTOMKOCTb.
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Ne| HanmenoBan | Mapk | Pasme | Ton | [TmotHoc | Temmon | I'oprouec | OGmacts
ue ac pHI, IMH | Th, KI/M° | POBOJH | Th
PUMCHEHHSI
I | Marepuaia pacm | MM a MM OCTb,
/ uppo Br/MK
I BKOM
1 | Bepmuxynur | 100 100 0,055 HI' Bepmukynur
BCITYYE€HHBIN 150 150 0,060 IIPUMEHSIOT B
KayecTBe
200 200 0,065 TEILJIOU30JISIO
HHOM 3aChIIIKH
npu
TemIeparype
M30JIUPYEMBIX
MOBEPXHOCTEH
oT MuHYC 260
1o wiroc 1100
°C (10 900 °C -
TIPU U3OJISIHH
BUOPUPYIOIIUX
MMOBEPXHOCTEH),
ISt
W3TOTOBIICHHSI
TETUION30JISIHO
HHBIX U3JIEIHMH,
a TaKkXKe B
Ka4yecTBe
3aIOJTHUTEIIS
TS JIETKUX
OETOHOB U IS
MIPUTOTOBIICHHS
IITYKaTYPHBIX
pPacTBOpOB.
KoHTpoJibHBIE BONIPOCHI
1. Kakue maTepuanbl OTHOCATCA K TEIIOU3OJISIIIUOHHBIM?
2. YUto [maeT  HCHOJB30BAaHHE  TEIUIOM3OJSIIUOHHBIX  MaTepuajioB B
CTPOUTENBCTBE?
3. Kakoil moka3zareyib MCHOJB3YyEeTCd B KA4€CTBE MApPKHU TEIIOM3OJISIIUOHHBIX
marepuainoB? [Touemy?
4, Kakue Tunbl CTpyKTyp XapakTepHbI JI TEMIOU3O0JSIIMOHHBIX MATEPUATIOB?
5. [IpuBeauTE HOMEHKJIATYPY TEIUION3OJISIIUOHHBIX MATEPHUAIIOB.
6. IloHaTHE MOHTAXHOHN TEIJIOU3OISIIIUN.
7. Hepqu/ICHI/ITC CBOMCTBA TCIIOU3O0JIINMOHHBIX MaTCPpUAJIOB.
8. Kakoii TEIUIOU30JISIIIUNOHHBIN Marepuanl NUMEET HauOoJIbIIIEE

pacrnpocTtpaHeHre? ONUIIUTE €ro CBOMCTRA.
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Tema 11. KpoBesbHble, THAPOU30JISIIIUOHHBIEC U TEPMETUHPYIOLIIHE
MaTepHAaJIbl.
IIpakTH4yeckoe 3ansitue Ne 14
OnpeneneHne MapKy U BUJa KPOBEIBHBIX U THIPOU3OJIMPYIOIMINX MATEPUATIOB.

Heap 3aHATHA: O3HAKOMIICHME C Pa3sHOBUIHOCTSMH COBPEMEHHBIX
KpPOBEJBHBIX U THIPOU30JUPYIOMIMX MAaT€pUAIOB, UX COCTaB, CBOWCTBA U 00JIaCTH
IIPUMEHEHUSI THUIPO-, Mapo-, BETPO3ALIUTHBIX MOKPBITUAX  OTIPAKIAIOIINX
KOHCTPYKIMH; ITPABWJIA UX IPUMEHEHUS.

Marepuajbi: 00pa3ibl KPOBEIbHBIX U THAPOU30JUPYIOLUIUX MAaTEPUATIOB.

Xoxa padoThi:

1. N3yunTh 00pa3ibl KPOBENbHBIX U THAPOU30ISALUOHHBIX MAaTEPUAIIOB;

2. O3HAaKOMHUTCSI C COMYTCTBYIOIIEW WH(poOpManuel (peKjaMHbIE MPOCHEKTHI,
TEXHUYECKasl XapaKTepUCTUKA MAaTEPUATIOB, HHTEPHET U T.J.);

3. BnecTtu nanHbie B Ta0auILy.

1. KpoBenbHble MaTEpHraIbI

KpoBenbHble MaTepuanbl MpeIHa3HAYEHBbI ISl 3alUThl OT aTMOC(EpPHBIX
0CaJIKOB (JI0XIb, CHEr, Trpaja), T.e. OT KPAaTKOBPEMEHHOro (MEepUOJAMYECKOTrO)
BO3JEUCTBUS OCAaKOB.

KpoBenbHbIe MaTepraiibl OAPA3ACIAIOTCS:

- 10 BHUJIy MUCXOJHOTO CBIPbS — Ha METaJUIMYECKHe (M3 CTaJId, aJIOMHUHUS,
MEI W APYIHMX METaJUIOB, a TaKkKe WX CIUIABOB), KEPaMHUYECKHE, MOTydaeMbIe
00XKUTOM TJIMHSHOTO CBIPbS (uepenuia), IIEMEHTHO-BOJIOKHUCTHIE
(acOecTOlIEMEHTHBIE, CTEKJIOIEMEHTHBIC), IIACTMACCOBBIC (CTEKJIOBOJOKHHMCTBIN
MJACTUK, OPraHUYECKOE CTEKJIO0), IEMEHTHO-TiecYaHHbIe (OETOHHBIC) YEpEemullbl,
OuTyMHBIE (Ha OCHOBE OMTYyMa, JIETTS, TOJIMMEPOB U UX CMECcei);

- 110 KOH(UTYpalluy — Ha MJIOCKKUE, BOJTHUCTBIE, Ta30IpeOHEBbIE, TPEOHEBBIE;

- o opme Ha

o PYJIOHHBIE — TOJOTHMINA MUPUHON OKoJIo 1 M U gmuHON 7...20 M,
MIOCTaBJISIEMbIE HA CTPOUTEIIBHYIO TUIOIIAJIKY B PYJIOHAX;

° JUCTOBBIE W IITYYHbIE — MEJIKOPAa3MEpPHbIE TIOJIOCHI M  JIUCTHI
(mnomaabio Menee 1 u 2 M2 COOTBETCTBEHHO);

° MacTUYHbIE —  BS3KHME JKHUJIKOCTH, OOpa3yrlue  CIUIONIHYIO
BOJIOHEITPOHUIIAEMYIO TUICHKY TTOCJIE HAHECEHUs Ha U30JUPYEMYI0 KOHCTPYKIIHIO;

) MeMOpaHHbIe — OoJblIepa3MepHbie mojoTHUIA (oniaaso 100...500

M),
BBI160p TOTO WITH HHOTO THITA MaTepHaa 3aBUCUT OT MHOTHX (DaKTOPOB:
® KOHCTPYKTHBHBIX (YTOJ HAKJIOHA KPBIIIN, MATEPUAI OCHOBAHUSI);
® TEXHOJOTHYECKHX (IPOCTOTA YCTPOMCTBA MTOKPBITHS);
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® APXUTEKTYPHO-IEKOPATUBHBIX (KeTaeMblidl LIBET U (PakTypa MOBEPXHOCTU
KpPOBJIN);

® HYKOHOMHUYECKHUX (CTOUMOCTH U IOJTOBEYHOCTD).

PynonHble MaTepuanbl OTHOCSTCS K TpyINe «Msrkas Kpois»y. OHH
MPECTaBIAIOT COOOW MOJOTHUINA, CKATAHHBIE B PYJIOHBI (OTCIOZ]a OHU U TOTYUYUITU
cBoe Ha3zBaHue). [lomoTHUIIA BeITycKatOTCs MUpUHOM okosio 1000 MM U JIMHON OT
7 no 20 M, JUTMHA MOJIOTHUILIA OTIPEIEISETCS TONIUHON MaTepHala, COCTaBISIOMEH
00b14HO 1,0-6,0 MM.

PynonHble Marepuanbl MOTYT OOecneuuBaTh BOJOHENPOHUIIAEMOCTh
Jake TpU HYJIEBBIX YKJIOHAaX, a BEPXHUU TNpeles PEKOMEHIYEeMbIX YKJIOHOB
cocraBisier 45-50 °C. KpoBenbHbII KOBEp M3 COBPEMEHHBIX PYJOHHBIX
MAaTepUagoB, KakK MpPaBWIO, sABISETCS ABYXCIOMHbIM. [loaTomMy paznuyaror
MaTepUaibl 751 HUKHETO U JUIsl BepXHero cios. Bec 1 kB./M KpoBenbHOTO KOBpa, B
3aBHCHMOCTH OT BHJIa MaTepuaja 1 KOJIMYECTBa CIIOEB COCTABISIET, MPUMEPHO, 5-12
KT.

B mHacrosmee BpeMs Ha pBIHKE TNPHUCYTCTBYIOT PYJIOHHBIE MaTepHaIbl
HECKOJIBKUX TIOKOJICHUM, JUIsI MPOM3BOJICTBA KOTOPBIX TNMPUMEHSIOTCS DPa3IUYHbIC
KOMITOHEHTHI, KaK JJi1 OCHOBBI, TaK U JIJIsl TOKPOBHBIX CIIOEB.

K mepBoMy MOKOJICHHIO PYJIOHHBIX MaTepHUaOB OTHOCATCS OUTYMHBIE Ha
KapTOHHOW ocHOBe (pyOepoun, pydbemact u T.m.). OHM MO-TIPEKHEMY IIMPOKO
MPUMEHSIOTCSI, XOTS YK€ U HE OTBEUYAIOT COBPEMEHHBIM TPEOOBAHUSIM.

BaxxHpIM 1maroM B pPa3BUTUU PYJIOHHBIX MAaTE€pUajOB CTaja 3aMEHa
OMOJIOTUYECKHU HEJOJTOBEYHON KapTOHHOW OCHOBBI HE THUIOIIUMH MaTepUalaMu:
CTEKJIOXOJICTAMH, CTEKJIOTKAHSIMHM U T.M. (OMTYMHBIE MaTepUaibl Ha HE THUIOIINX
ocHoBax). Ilpm »93ToM KpoMme OHOJOTHYECKOW OJTOBEYHOCTH MaTepuasa
YBEJIMYHIJIACh U €T0 MPOYHOCTh, B TO BPEMs KaK OCTAJbHBIC MUHYCHI, MPUCYIIHAC
OUTYMHBIM MaTe€pualiaM OCTaINUCh. JTO, B IEPBYIO OYEPEIb, MPOOIEMBI, CBI3aHHBIE
CO «CTapeHuem» OuTyma.

[ToricTrHE PEBONIOIMOHHBIM CTAJO MPUMEHEHHE B PYJIOHHBIX MaTepHaiax
MOJIMMEPOB, Kak B KauecTBe MOAU(PUKATOPOB OuTymMa (OUTYMHO-TIOJUMEPHBIC
MaTepHalibl), TaK U JJI1 CO3/aHMsI YHCTO MOJUMEPHBIX KPOBEIBHBIX MaTEpHUATIOB
(momuMepHbIe MEMOpPaHBI).

K mpeumymiecTBam BceX PYJOHHBIX MaTEPHAIIOB MOXHO OTHECTH TO, YTO
OHHM, BHE 3aBHUCUMOCTH OT YCJIOBHA TMPOU3BOJCTBA pPabOT U COCTOSTHUS
MMOBEPXHOCTH, CO3/AIOT HM3OJIAIMOHHBIN CIION C HEOOXOAMMOW TrapaHTHPOBAHHOMN
TOJIIIIMHOM.

K HemoctaTkam pyTOHHBIX KPOBEIBHBIX MaTEPHUATIOB OTHOCHUTCS OOJBIIOE
KOJIMYECTBO IITBOB (HaxJIecToRB) npu W3TOTOBJICHUH KOBpa.
Jlis  ycTpoiicTBa  pyJIOHHOTO  BOJOM3OJSIIMOHHOTO KOBpa PEKOMEHIYETCS
NPUMEHATh OWTYMHBIC W OWTYMHO-TIOJIMMEPHBIC MaTepuajbl HAa HETHUIOMICH
CTEKJISIHHOM, CHUHTETUYECKOW WM KAPTOHHOM OCHOBE WIIM DJIAaCTOMEPHBIE
BYJIKAHM30BAHHBIC TUICHOYHBIE MaTepuaibl, a TakKe€ MAaCTHYHBIE MaTEpHaIIbI.
AHanornyHble  MaTepHaIbl  PEKOMEHIYeTCS MPUMEHATh IS yCTPOMCTBA
napou3oyiauu. PyloHHBIE MaTepuanbl Ha KApTOHHOW OCHOBE C OWTYMHBIM
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BSDKYILIMM JOITYCKAETCsl IPUMEHSATh JUIsl yCTPOMCTBA BOJOU3OJIALIMOHHOIO KOBpA B
KPOBJISIX BPEMEHHBIX 3[JaHUI U COOPYKEHUI CO CPOKOM CITy>KOBI 10 5 JIeT.

2. I'mapon301sIiMOHHBIE MaTEPUATIBI

['Mapon30IAMOHHBIE MaTepUaabl NPEAHA3HAYEHBI JUIA INPEIOXPAHEHUS
CTPOMUTENBHBIX KOHCTPYKLIMHA OT KOHTAKTa C BOJOM, MOTJIOIIEHUS BOJBI WIM OT
¢unbTpan BOABI uyepe3 HUX. B 3aBUCHMOCTH OT (M3MYECKOTO COCTOSHUS H
COOTBETCTBEHHO TEXHOJOTHH HX IPUMEHEHHUS THAPOU3OJSLMOHHBIE MAaTEPHUAIIBI
MOXKHO pa3JieIuTh Ha JKUIKHE, MacTooOpa3Hble IUIACTUYHO-BSI3KHUE, TBEP/bIC

yIPYTOIJIACTUYHBIE.
Kuakue ruipon30JsilHOHHbIE MATEPHAJIBI MOTYT OBITh MPOMUTOYHBIE U
IJIEHKOOOpa3ylomue.
[IponuTouHble MaTepHalbl — JKUAKOCTH, MPOHUKAKOIIUE B  IOPHI

IOBEPXHOCTHBIX CJIOEB MaTepuaia, co3faBas BOJOHENPOHHUIIAEMbIH Oapbep, a10o
ruipopoOu3upyrolMe MOBEPXHOCTh MOp (OUTyMBI M JE€rTH, MPOINUTKA
MOJIMMEPaMU, KPEMHUMOPTaHUYECKHE KUJIKOCTH).

NHbeKIMOHHBIE MAaTEpPHUAIIbl — HATHETAIOT B MOPBI U30JMPYEMOI0 Marepuaia
MOJ1 TaBJIEHUEM (MIOKCUAHBIE CMOJIBI, TOJIMMEPHBIE TUCIIEPCUN ).

[1nenkooOpa3yrone Marepuanbl — BSI3KOKUJKHE COCTaBbl, KOTOPBIE IMOCIE
HAaHECEHHUsS Ha T[OBEPXHOCTh H30JMPYEMOM KOHCTPYKUHMH OO0pa3yloT Ha HeH
BOJOHEIPOHUIIAEMYIO IUICHKY (pa3KWKEHHbIE OUTYMbl, OUTYMHBIE 3MYJbCUU,
JIaKH, SMAJIH ).

IIacTooOpa3Hble TIMAPOU30JSAMOHHbIE MATEPHAJIBI
00Ma304HbIE U MPUKIICUBAIOLIHE.

OOMa3ouHble MaTepuajbl, MOCIE HAHECEHHs OO0pa3yloT Ha HU30JIUPYEeMOM
MOBEPXHOCTH JIOCTATOYHO TOJICTHIA TUAPOU3OISIIUMOHHBINA CJIOM (MACTUKH, MTACTHI).

Yupyromiactu4Hble T'HAPOU30JIALMOHHBIC MAaTEPHAJIbI IIPEICTABIICHBI

HCIIOJIB3YIOT KakK

PYJOHHBIMH ~ MaTepuaiaMu (O€30CHOBHBIMA W HA PA3IMYHBIX  OCHOBAX),
AHAJIOTUYHBIC KPOBCJIbHBIM.
Noyy/ | HauMenoBa Mapka c Octopamy | T | Tubkoc | Obaacts Pexomenayemoe
B Hue pacuudposk | o na 1 Th HA NpPUMEHEHH | KOJHYeCTBO
maTepuana | . ciost opyce 51 cJ10eB
PyJi0HHbIE KPOBeJIbHbIE MAaTePHAJIbI
K-c ITonuscrep npumensierca | bukpocr
KPYITHO3EPHHC JUIst HAHOCHUTCS B
TOW MOCBIIKOM Crexnotka YCTpOHCTBa OJIUH CJIOH IpH
C JIMLEBOI Hb BEPXHETO BOCCTaHOBHTEJIb
CTOPOHBI U Crexioxon crtost HOM PEMOHTe
HoHMEpHOH or RSy | POBETBHOTO | CTApOTO
IUIEHKOI ¢ KOBpa MOKPHITHS, U B
1 buxpoct HIDKHEI , 0°C, ne J1Ba i
CTOPOHBI BBILIC OpraHu3aiiu
TOJIOTHA HOBOTO
KPOBEJILHOTO
IM-c [onuscrep MPHMEHACTCA | opoa G0 mpn
MfHKO3epHI/IST CrexioTxa ALt 5 KaIlUTaaIbHOM
off mockmeofi | - yCTpoiicTBa | noyoure.
Wik HIKHHX
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TTOJIMMEPHO T CTeKItoxout CJI0eB
IUIEHKOH ¢ cT KPOBEIBHOTO
JIMLEBOU KOBpa U
CTOpPOHBI U TUIPOU30JIALL
NIOJINMEPHOU 505

IUIEHKOH ¢ CTPOUTENIbH
HUKHEHN BIX

CTOPOHBI KOHCTPYKIIH
II0JIOTHA UJIA .
MEJIKO3EPHUCT

Ol OCBINIKOM C

00enx CTOpOH

N10JIOTHA

KoHTposbHbBIE BONIPOCHI

1. Kakue TepMOIIaCTUYHBIE U TEPMOPEAKTUBHBIE MOTUMEPHI IPUMEHSIOT B
CTPOUTENBCTBE?

[IpuBenuTE HOMEHKIATYPY MAaT€pUAIOB HA OCHOBE OMTyMa.

Kaxkue o0nactu mpuMeHeHUs] MaTEpUAJIOB HA OCHOBE OMTyMa BbI 3HaeTe?
Kaxk npoucxoauna monudukarus pyoepouaa?

KakuM yclioBHSIM TOJKEH YAOBIETBOPATH THAPOU3OJISILIMOHHBIA MaTepran?
Kakas pazauna Mexay OUTYMHBIMUA MaCTUKaMU 3MYJIbCHSIMH U MTacTaMu?
OCHOBHBIE repMETU3HPYIOLIUX MaTepranoB. KakuM yciaoBUsAM OHM JTOJKHBI
COOTBETCTBOBAThH?

Noabkowd

Tema 12. MaTepuaJbl /Il OTAEJIOYHBIX PadoT.
IIpakTnueckoe 3ansaTue Ne 15
1. CocraBnenue Tabnuilpl TexHuueckux xapakrepuctuk ['KJI u I'BJIL.

Heanb 3ausarusa: Hayuutscs onpenenars Buasl ['KJI, 3HaTh X TexHUUYecKue
XapaKTEPUCTHUKH.

O6opynoBaHKe U MaTEPUATIBI:

1. Anpbom pabouux ueptexeil "Kommiektabie cucteMel KHAY®";
2. B.A. bynanos, B.B. [lonnaBckuii, TexHOIOTHS MOHTaXKa KapKacHO-
OOILIMBHBIX KOHCTpYKUUM, yueOHuk 1is HI1O;

Xoa padoThi:

1. U3yunts anpboMm pabouux ueptexeit "Kommnektaoie cuctembl KHAY D",
2. IloBTOpuTh TEMY "I HIICOKAPTOHHBIE JTUCTHI"
3. 3anoJHUTH TAOJHIIBL:

1. Texnuueckue xapakrepuctuku I'KJI u I'BJI;

2. BHJIBI KPOMOK;

3. pasmepsl ['KJI
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Tabnuna pe3ynbTaToB

HanmenoBanme TUIICOKAPTOHHOI'O JIUCTA

LIBeT xapToHa

L{BeT MapKuUpOBKHU

OO6brunsrii (I'KJI)

Bnarocrotikuii (I'KJIB)

Oruecroiikuii (I'KJIO) ¢ noBsieHHON

COIMPOTUBJIACMOCTBIO BOS[[GI?ICTBI/IIO OTKPBITOI'O

I1aMCHU

Bnaroctoiikue (I'KJIBO) ¢ noBsiieHHON
COIIPOTHUBIIIEMOCTHIO BO3/IEHCTBUIO OTKPBITOTO

Tabnuia pe3ynbTaToB

HaunmenoBaunue

Tommunaa, MM

[[uprna, MM

Jnuua, Mmm

I'KJI

I'KJIB

I'KJIO

I'KJIBO

Tabnuia pe3ynbTaToB

Buaer kpomoxk

VYcnoBHBIE 0003HAUEHUS
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Tecrt:

1.I'KJI oGnu1ioBaHbI ¢ IBYX CTOPOH:
1. Tuncom
2. Kapronom
3. CTeKJIOBOJIOKHOM
4. Marepuanom

2.006b1ynbIe ['KJT nmeroT 1BeT kapToHa:

1. 3eleHbIi
2. ["omy6oi
3. Ceppiii

4, Kpachsrii

3.I'KJI #3roTaBIMBarOT U3 CTPOUTEIBLHOTO TUIICA MAPKU HE HUXKE:
1. I'-2
2. I'-3
3. I'-4
4. T'-5

4. I'BJIB npuMeHsItoTCs 1151 OOJIMIIOBKY TTOMETIICHUIA:
1. Cyxux
2. C MOBBIIIIEHHOW BIa)KHOCTHIO
3. C Bo3aeiicTBHEM OTHS

5. B 3aBuCcHMOCTH OT TOYHOCTH U3rotosyieHus ['BJI ObIBaIOT clieyromuX rpyIi:
1. B,I'
2. Ab
3. A
4. C,J

KoHTpoJibHBIE BONIPOCHI
1. Yto mpencTaBistoT OO0 TUIICOKAPTOHHBIC JTUCTHI?.
2. Ha xakue BHIbI IOPA3AEISAIOTCA JUCTHI B 3aBUCHUMOCTH OT CBOWCTB?
3. Kak mapxupyrorcs nmuctst ['KJI?

4. Kaxossl pazmeps! 1'KJI?
5. Kakue nuctsl 6osee TBepabie ['KJI nnu ['BJI?

Tema 12. MaTepuaJibl 1 OTAEJT0YHBIX padoT.
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IIpakTuueckoe 3ansaTue Ne 16
2. OnpeneneHne KauecTBa KEPaMUUECKUX TUTUTOK.

I.[e.m; 3AHATHUA: HAYYHUTHCS 110 BHCIIHUM IIPU3HAKaM U Ha OCHOBaHWH
HECJ0KHBIX MCIBITAHUM OIIPCACIIATE KAYCCTBO KEPAMUYICCKHX IIJIMTOK,

MPUMEHSEMBIX JUIsl BHYTPEHHEH OOJIHMIIOBKH CTEH.

HNHCTpyMEHTBI, MPUCTIOCOOICHUS 1 MATEPHAIIBI:

1. [IITaHTEHUUPKYJIb
2. MeTamm4ecKuid yroJbHUK
3. JIuneiika

Xona pab6oThbi:

OnpenenuTs OJHOTOHHOCTD LIBETA JINLIEBBIX OBEPXHOCTEN IUIUTOK.

Jns 3TOro yCTaHaBIMBAIOT BEPTHUKAJIBHO HAa OTKPBITOM MECTE IIHT
100 1 M2 U yKIaAbIBaIOT HA HETO TUIMTKHU BIUIOTHYIO APYT K APYTY.

OcMarpuBarOT IBET MOBEPXHOCTH IUIMTOK HA PACCTOSHUM 3 M, OH JOJDKEH
OBITh OJTHOT'O TOHA M COOTBETCTBOBATH YTBEPKICHHOMY 3TAJIOHY.

e OnpenenuTh Hanuuue Ae(EeKTOB (TPEIIHH, TOCEYEK, [IEKOB, IepOuH,

3a3yOpuH U T.1.).

e  Hajnuue HEBUIMMBIX  TPEIIMH ONPEACIAOT  HA  CIOyX, IyTeM
IIPOCTYKMBAHUS JIEPEBSIHHBIM WM METALIMYECKUM MOJOTOYKOM Mmaccor 0,25 kr.
[1muTKH, MEIoIIKEe TPEIIMHBI, IPU MPOCTYKUBAHUU U3JIAIOT IpeOe3Kallnil 3ByK.

e (C 1mOMOWIBIO MWTAHTEHUUPKYJId € ToyHOCThto g0 0,2-0,3 wMm
U3MEPUTH Pa3Mephl IUINTOK U ONPEAEIIAIOT OTKIOHEHNS OT HOMUHAJIBHBIX Pa3MEpPOB
0 JIMHE, IIUPUHE U TOJIIIUHE.

e MeTalIMYecKUM YTrOJAbHUKOM MPOBEPUTH MPABUIBHOCTH MPSIMBIX YIJIOB
TUTUTOK (KOCOYTOJIBHOCTD).

JInst 3TOro yroJIbHMK IOCIEA0BATENBHO IPUKIAABIBAIOT KO BCEM YIUIaM
IUINTKU TaK, YTOOBl OJHA €ro CTOPOHA IJIOTHO MpuWieraiga K TpaH IUIUTKU, U
U3MEPSAIOT HauWOOJBIIUK 3a30p MEXAY JPYyroil CTOPOHON YTOJIbHUKA M TPAHBIO
TUTUTKH.

e OnpenensoT KpUBU3HY JIMLEBOW MOBEPXHOCTHU IIJIUTOK.

Jlst 3TOro JMHEWKY MOCTAaBUT PeOpOM MO AMArOHAIM TUIMTKU U U3MEPUTH
IpYrol JIMHEUKOW HamOOJbLIMN 3a30p MEXKAY MOBEPXHOCTHIO IJIUTKU U PeOpOM
JIMHEUKU.

Tabnuna pe3ynbraToB

HanmenoBanue minTok

dopma IUTUTOK

HomunanbsHble pa3zMepbl, MM

Ne n/m HanmeHnoBanue nokazarens Pesynbrar
onpezaeneHs

1 OIHOTOHHOCTH LIBETA JIUIIEBOM MTOBEPXHOCTHU
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2 CocrosiHue JTUIEBOI TOBEPXHOCTH (HATMUNE
ne(heKTOR)
3 Hannune HeBUAMMBIX TPEILIUH
4 OTKJIOHEHUE OT JIMHEWHBIX Pa3MEPOB, MM:
a
b
h
S) KocoyronbHoCTh, MM
6 KpuBu3Ha IUIIEBON IOBEPXHOCTH, MM

ITo pe3yiibTaTaM OIIPCACIICHUA JaTb 3aKJIIOYCHUC O KaUCCTBC KCPAMHUUYCCKUX
IININTOK IJIA BHYTpeHHGﬁ 06JIHIIOBKI/I CTCH.

KOHTpOJIbHLIe BOIIPOCHI

1. ITo xakuM MOKa3aTeNIsIM OIPEIEIISIETCA KAYeCTBO KEPAMUUECKUX TIIIUTOK?

2. Kakne nedekTsl TUIIeBOM MOBEPXHOCTH KEPAMUUYECKHUX IUNIUTOK BhI 3HaeTe?

3. Kak onpenensgeTcsi TepMrUYecKas CTOMKOCTh KEPAMUYECKUX TIITUTOK?

4. Kakum 1mokasaTesieM OlIEHUBAETCA TBEPAOCTD JUIIEBOM MOBEPXHOCTH TIJIUTOK?

5. Kakum BopomoriomnienneM no I'OCT 6141B91 nomxHbl 0071a4aTh IUIATKH
KepaMHU4YECKHE JIJIs1 BHYTPEHHEW OOJIMIIOBKU CTEH?

4 CEMECTP

Tema 13. HopmaTuBHAs ¥ IPOEKTHO-TEXHUYECKASA JOKYMEHTALUS.
IpakTnueckoe 3ansaTue Ne 17
N3ydeHnne HOpMaTUBHO-TEXHUYECKUX TOKYMEHTOB B cTpouTenscTBe: CHull,
CIIAC, ECK/, CII, EHuP u np.
Hean 3anstusi: O3HaKOMIJIGHHE C HOPMATUBHO-TEXHUYECKOM  0a3oi B

CTPOUTEIIbCTBE. N3yuenue HOPMATUBHO-TEXHUYECKUX JIOKYMEHTOB B
crpoutenbctBe: CHull, CITJIC, ECK/, CII, EHuP u ap.

OO0wmmue cBegeHus

OcHoBoii CucTeMbl HOPMAaTUBHBIX JOKYMEHTOB B CTPOUTEIBCTBE SIBIISFOTCS
I'panoctpoutenshsbiil kKogeke PO u 3akoH «O TEXHUYECKOM PETYJIUPOBAHUNY.

B He€ BKIIIOYEHBI BCE HOPMATUBHO-TEXHUYECKUE JOKYMEHTBI: PErVIAMEHTHI,
HAllMOHAJIbHBIE CTAHJAPTHI, COOPHUKH TEXHHUYECKMX HOPM IO CTPOUTEILCTBY M
Ipyrue.

HopMaTuBHO-TEXHUYECKHUE TOKYMEHTBI B CTPOUTEIILCTBE:

- HOPMATHUBHO-TIPABOBbIE  JOKYMEHTBI, HCIOJb3yeMble TIpu pa3paboTke
MPOEKTHOM JOKYMEHTALIUU
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- HOPMAaTUBHO-TIPABOBBIE  JTOKYMEHTBI, HCIIOJb3yEMbIE IIPU  BO3BEACHUU
00BEKTOB CTPOUTENILCTBA

- HOPMAaTUBHO-TIPaBOBBIE JOKYMEHTHI B 00JIaCTH dHEProcOepekeHus

- HOPMAaTUBHO-TIPABOBBIE  JTOKYMEHTBI,  HMCIIOJB3yE€MbIE B  IpoLecce
AKCIUTyaTal 00bEKTOB

Crpoutenbubie HOpMbl W TpaBuiia (CHull) — COBOKYNMHOCTh MPUHSITHIX
OpraHaMHM HWCHIOJIHUTEJIIBHOW BJIACTM HOPMATHBHBIX AKTOB  TEXHUYECKOTO,
SKOHOMMYECKOTO M IPABOBOT'0 XapaKTeEPa, PETJIAMEHTUPYIOIIUX ITPOEKTUPOBAHUE U
CTPOUTENBCTBO.

Cucrema mnpoekTHOM JokymeHTanuu st ctpoutensctBa (CILIC) -
KOMILIEKC HOPMAaTUBHBIX OpraHMU3alMOHHO-METOANYECKHUX JTOKYMEHTOB,
YCTaHaBIUBAIOIIUX  OOIIETEXHUYECKHE  TpeOOBaHUS,  HEOOXOIUMBIE IS
pa3pabOTKu, yuyeTa, XpaHEHUS U TMPUMEHEHHs] NPOEKTHOM JOKyMEHTAalMM AJist
CTPOMUTENBCTBA OOBEKTOB PA3IMYHOIO HA3HAUCHHUS.

Enunas cuctema koHcTpykTOopckod aokymentanuu (ECK/[) — kommuiekc
rOCYJapCTBEHHBIX CTAaHIAPTOB, YCTAaHABIMBAIOIIUX B3aUMOCBSI3aHHBIE IIPAaBUIIA,
TpeOOBaHUS U HOPMBI o pa3palboTke, 0 OopMIIEHUIO U
00pallleHHI0 KOHCTPYKTOPCKOM TIOKYMEHTAIlMU, pa3padaTbiBaeMON U MPUMEHSEMON
Ha BCEX CTaJAMSIX KU3HEHHOIrO LIMKJIA U3Aeius (Ipu NpOEKTUPOBAHUU, pa3paboTKe,
M3rOTOBJICHUH, KOHTPOJIE, TPUEMKE, IKCILTYyaTallMi, PEMOHTE, YTUIU3ALUN ).

CBoJibI ITpaBUJI 1O NPOEKTHUPOBaHUIO U cTpouTenbCcTBY (CII) ycranaBiauBaroT
PEKOMEH/IyeMble TMOJIOXKEHHUST B pa3BUTHE U OOecledeHHe 00s13aTeNbHbIX
TpeOOBaHUI CTPOUTENBHBIX HOPM, NpPaBWJI M OOLIETEXHUYECKUX CTaHIapToB B
KaXX/I0OM MPOEKTe 0OOCHOBBIBAIOTCS HanOoJiee pallOHATIbHbIE METOAbl BO3BEICHUS
3JaHUN U COOPYKEHHH, CPOKA HUX CTPOUTENBLCTBA. [IpOEKTHBIE pelieHrsT HAXOUT
OTPAKEHUE B CMETHOM NOKYMEHTALMH, ONPEACIISIOIEH CTOUMOCTh CTPOUTENLCTBA
NPEANPUATUAN, 3[aHUN U COOPY>KEHU (KamUTaIbHbIE BJIOKEHUS).

EHuP (enuHpie HOpPMBI M pacleHKHM) — D3TO CBOJ JOKYMEHTOB,
pPErIaMEHTUPYIOIUNA €AUHBIE HOPMBI U PACLIEHKH Ha CTPOUTEIbHBIC, MOHTAXHBIE,
PEMOHTHO-CTPOUTENIbHBIE PA0OTHI U MOJCOOHBIE PAOOTHI B PA3IUYHBIX YCIOBUSIX (B
T.4. TOABOJIHBIE, TOPHOIIPOXOAYECKHE, IIAXTOBbIE PAOOTHI).

Kpome Toro, B crpourensctBe ectb ['OCThI, ycTranaBnuBaromue
TEXHUYECKUE  XapaKTEPUCTUKH  CTPOUTENBHBIX  MATEpPUAIOB, H3IAEIUN H
KOHCTpYKIMI. OHM SBISIOTCA OJTAJIOHOM, MO KOTOPOMY CBEPAIOT KayeCTBO
MPOAYKIMH U3TOTOBUTEIH, TOTPEOUTETU U MOCTABIIUKH.

[Tpu pa3paboTke MPOEKTOB YUUTHIBAIOTCS MOCJIEAHUE JTOCTHXKEHUS HAYKU U
TEXHUKH, YTOOBl K OKOHYAHUIO TMPOCKTHUPOBAHUS M CTPOUTEIHCTBA 3JaHHUE HE
0Ka3aJ10Ch MOPAJIBHO YCTaPEBILINM.

KoHTpoJibHBIE BONIPOCHI:
1. Kakue HOpMAaTUBHO-TEXHUYECKHUE JOKYMEHTHI BbI 3HAaETE?
2. Kakwue paznensl Bxonar B coctaB CHull?

3. Uewm ompeaenseTcss Ka4eCTBO M SKOHOMUYHOCTh CTPOUTEIIHCTBA?
4. Yo takoe EHuP?
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5. B uewm 3akmouaetcs HazHadeHue cranaaptoB CITIC?

Tema 15. OcHoBBI cTpOUTENLHON PUHKH.
IIpakTn4yeckoe 3ansitue Ne 18
1. TemnoTexHUYECKUH pacueT OrpakIAr0IINX KOHCTPYKIUI

He.]'[b 3aHATHA: I/ICXOI[H N3 JaHHBIX MATCpUAJIOB, COCTABJIAIOIIUX
KOHCTPYKIHUIO OrpaXAaromunux J3JICMCHTOB HW HX XdpPaKTCPUCTUK OIIPCACIUTD
TOJIIHUHY CJI0A YTCIIINTCIIA. BBINOJIHUTE TEINIOTEXHUYECKUM pacucT orpaxcz[afomeﬁ
KOHCTPYKIHU CTCHBI 3JaHUA, HCXOAA H3 PAaIUMOHAJIBHOI'O HOI[60pa MaTCpUualIoB
orpaxaaromux KOHCTpYKI_[I/Iﬁ 00BeKTa C Y4€TOM COBPCMCHHBIX TpG6OBaHHﬁ K
MHUKPOKIIMMATyY BHYTPH  IIOMCIICHHA: YMCHBIHICHUA  MACCbl MW TOJIIHWHBI
KOHCTPYKIHUHU 3a CUCT UCIIOJIb30BAHUA COBPCMCHHBIX CTPOUTCIIBHBIX MATCPHUAJIOB.

Oo0mue cBeaeHus

CTpouTensCTBO 3JaHUM JOJDKHO OCYIIECTBIATBCA B COOTBETCTBUM C
TpeOOBAaHUSIMU K TEIJIOBOM 3alIUTE 3IaHUU N1 00€CTieYeHUsl YCTaHOBJICHHOTO JIJIst
NPOXKWBAHUSI M JICATEIBHOCTH  JIIOJIEM  MHUKPOKJIMMAara B  IMOMEUICHUSX.
JIOJITOBEYHOCTh OTPAXKAAIONINX KOHCTPYKIUN CleAyeT 00eCleuuTh MPUMEHEHUEM
MaTepuasios, MMEIOLINX HAJUJIC)KALLY IO CTOMKOCTH (B1aroCToMKOCTb,
MOPO30CTOMKOCTh, OMOCTOMKOCTD U TIP.)

CtpouTeNnbHBIMH HOPMaMH M TpaBUJIAMHU YCTAaHABIMBAIOT TPEOOBAHUS K
IIPUBEAECHHOMY COINPOTHUBIICHUIO TEIUIONEPENAYE OTPAXKAAIOIINX KOHCTPYKIMU
3[aHUs, OIPAaHUYCHUIO TEMIEpPaTypbl  TEIUIOYCTOWYMBOCTA  OTPAXKAAOLIMX
KOHCTPYKLIMHM B TEIUIbIM IEPUOJ I'0oJa U MOMEIICHUN 31aHUNA B XOJIOJHBIA ITEPUOT
roja.

BnaXHOCTHBIA pEXUM TOMEIICHUNA 3JaHUM B XOJIOJHBIM MNEPUOA TOJa B
3aBUCUMOCTH OT OTHOCUTEJIBHOM BIIAXKHOCTU M TEMIIEPATYPHl BHYTPEHHETO BO3AyXa
yCTaHaBJIMBAETCsl MO  Tabnuie. YCIOBHUS — OKCIUTyaTalldd  OTPa)KJarolIux
KOHCTpYKIUH (A win B) onpeaensroT B 3aBUCMMOCTH OT BJIQXHOCTHOT'O PEXHMa
MIOMEIIICHUM U 30H BJIIAJKHOCTH paliOHA CTPOUTEIHCTBA.

Xoxa padoThi:
1. BHUMAaTEIbHO O3HAKOMUTHCS C 3aIaHUEM.
2. I[IpaBuiibHO BBIOpATh PACUETHYIO CXEMY.
3. BBINONMHUTH TETTIOTEXHUYECKHUM pacyeT CTEHbI U KPBIILIU, UCTIOJIb3YSI
METOIMYECKHE YKa3aHHUS [0 BHITIOJHEHHUIO TEIJIOTEXHUYECKOTO pacyeTa.
4. Opopmuts pacuetsl Ha popmare A4 B iporpamme « WORD».

IIpumep BbINOJHEHUS TEIIOTEXHUYECKOr0 PacyeTa HaApyKHOM
KUPIUAYHOM CJOMCTOM CTEHBI JKUJIOT0 I0MA.
HcxoaHble JaHHBbIE:
1. Panon ctpourensctBa — r. Kazans;
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2. PacuetHas TeMrepaTypa BHyTpeHHEro Bo3ayxa - tinn=+20°C (cipaBouyHas
TabIuIa);

3. Bna)XHOCTHBIN pEXUM IMOMEIIEHUHN - HOPMAJIBHBIN;

4. 30Ha BIaXXHOCTH — HOpMautbHas (110 ipritoskenuto 6* Caull 23-02-2003);

5. YcaoBus 3KCIUTyaTaluy OTpaKaalonuX KOHCTpyKiuii— «by (Tadmuma 2,
Cuull 23-02-2003).

PacueTrnas cxema:
3agaemMcs TONIMMHON KUPIUYHBIX CTEHOK U YTEIUIUTENS MEXIy HUMU. Pacuer
IPOU3BOIMM METOJIOM MOCIEA0BATEIILHOTO MPUOIMKEHHUS:
Marepuait CTeH U yTEIUIUTENS IPUHUMAETCS COTJIACHO 3aJaHusl.
1. CunukatHeIi kupnuy, p,=1800 Kr/M3;
2. Bo3znyuiHas npocioiika
3. YTennuTens — IeHONOIUCTUPOI, pe=40 Kkr/m®
4. Iapousossiuus
5. llITyKkaTypKa U3 LIEMEHTHO — IIECYAHOTO PACcTBOPa, Po=1800 Kr/m>

0,12
0,01
Pacuer:
1. Onpenensiem rpayco — CyTKH OTOIHUTEIBHOTO EPUOIA

Da=(tint-tht) *Znt (1)
D4=(20+5,2)*215=5418°C, cyr
the= -5,2 °C ; Zn=215 cyt. (o tabmume 1 CHull 23-01-99%)

2. OmnpeniensieM HOPMUPYEMOE COTIPOTHBIICHHE TEIUIONepeauu mno Gopmysie:
Rreg=a*Dg+b (2)
a=0,00035
(o Tabsmue 4 Cuull 23-02-2003)
b=1,4
Rreg=0,00035%5418+1,4=3,3 (M**°C/Br)

3. OnpegensieM TePMUYECKHUE COMTPOTUBIICHUS OTACIIbHBIX CIOEB
OrpakIaroliel KOHCTPYKIUHU 110 hopMyIie
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R=0c/A 3)
R1=0,12+0,38/0,87=0,574, M**°C/BT
R2=Ra+1=0.15 (npunoxenue 4, CHull 11-3-79),
R1=0,12/0,050=2,4, M**°C/BT
R4=0,005/0,17=0,029, M**°C/Bt
Rs=0,02/0,93=0,21, M**°C/Bt
R=R1+R2>+R3+R4+Rs
R=0,574+0,15+2,4+0,029+0,021=3,17 (M**°C/Br)

4. OnpenensieM MPUBEICHHOE COMPOTUBIICHUE TEILIONEpe1aun
Ro=R:itRktRs=0,11+3,17+0,043
Rsi=1/8,7=0,11
Rs=1/23=0,043
R,=3,32, M**°C/BT
5. CpaBauBaeM 3HaueHU Ro 1 Ryeg
Ro=3,32>Reg=3,3

VYcnoBue cobnronaercs, TOAMKUHA CTEH U YTEIIUTENS 3alIPOCKTUPOBaHa
BEPHO.

Tema 15. OcHoOBBI cTpONTENBHON PU3NKH.
IIpakTnueckoe 3ansaTue Ne 19
2. OrmpeneneHne TOJIIUHBI CIIOS YTETUTUTENS HAPYKHOW CTEHBI 37IaHUS T10

3aJJaHHOMY BapUaHTy KJIMMaTUYECKUX YCIOBUM.

Hear 3anaTus: UMcxoad w3 [OaHHBIX MaTEpPUANOB, COCTABISIOIIMX
KOHCTPYKIMIO OTlPAKIAIOINIMX DJIEMEHTOB M HX XapaKTEPUCTHUK OIPEIEIUTh
TOJIIIMHY CJIOS YTETUIMTEINS. BBIMOIHUTD TENIOTEXHUYECKUN PACUET OTrpaXKaarolIen
KOHCTPYKIMU CTEHbl 3JaHUS, MCXOJAS W3 PAlMOHAIBHOIO MOJA00pa MaTepHalioB
OrpakIA0IMINX KOHCTPYKUHUA OOBEKTa C YYETOM COBPEMEHHBIX TpeOOBaHUW K
MUKPOKJIUMATy BHYTPHM T[IOMELIEHUS: YMEHBIIEHHS MacChl U  TOJIIMHBI
KOHCTPYKLMH 32 CYET UCIOJIB30BAHNSI COBPEMEHHBIX CTPOUTENIBHBIX MaTEPUAJIOB.

[Tpu BeIMOTHEHUU PAOOTHI UCTIONH30BATH JAHHBIE CTPOUTEIBHBIX HOPM U

MpaBuI:
1. CHulI 23-01-99* CtpoutenpHas KIMMaTOIOTHS

2. CHull 23-02-2003 «TemmoBas 3amnmra 31aHAN»

3. CII 23-101-2004 «IIpoekTupoBaHue TEIJIOBOM 3aIUTHI 3TaHUI

BapuanTtsl 3a1aHuii

Bapuant Nel BapuanTt Ne2
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1.Paiion crpoutensctBa-T. Kazanp
2.31aHue - )KUION J0M

3.Marepuan HapyKHBIX CT€H — KUPIIUY
cuuKatHbIi p=1800 kr/m

4.Vremmrens — neHononuctupon p=100 kr/m

3

5.KoanuectBo citoes- 3

Bapuant Ne3
1. Paiion crpourensctBa-r. CaparoB

2. 31aHue — JETCKUH cal
3. Marepuan Hapy HbIX CTE€H —
KepaM3uTobeToHHbIe 610KH p=1200 Kr/m°

1. Paiion crpourenscTBa-r. Kupos

2. 3mauue - Mara3su
3. Marepuan Hapy»XHBIX CTCH — KUPITAY

cuuKatHbIi p=1800 kr/m>

4.V TennmTens — HeHOnonuypetad p=80 Kr/m>

5.KomnuecTBo citoes- 2

Bapuant Ne5

1. Paiion crpourenscTBa-T. [lepmb

2. 3manne — o0IIEKUTHE

3. Marepuan Hapy»XHBIX CTCH — KUPITHY
rHSHBIA p=1700 xr/M3

4.YTermTenh — MUHEPAJIOBATHBIE TUTUTHI
p=75 kr/m3

5. KonmnaecTBo ciioes- 3

Bapuant Ne7

1.  Paiion ctpourenscrBa-T. Ilensa

2. 31aHMe — TOPTOBBIN LIEHTP

3. Marepuan HapyXHbIX CT€H — KUPIHY
cunukaTtHbii p=1800 kr/m3

4.  VYremmurenb — URSA p=60 kr/m3

5. 5. KonmuectBo cioes- 2

BapunanT Ne9

1.  Paiion cTtpourenscTBa-T. MkeBCcK

2. 3naHne — IeTCKUH caj

1.

Marepuain HapyKHbBIX CTEH — KUPIHY

ruHAHBIN p=1600 kr/mM3

2.

Yrenmnurens — TMCHOIIOJIUCTUPOJT

«ITenommkcey p=45 kr/m3
5. KonmunuecTBo cioes- 2

BapuanTt Nell

1.  Paiion ctpoutenbcTBa-r. MockBa
2. 3anue - KWIOH oM

3. Marepuan Hapy>KHBIX CTCH —

razoberonnsie 6oku p=1000 kr/m3

4.

Yrennurens — MHHCEPAJIOBATHBIC IIJIUTHI
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2. Yremnurens — neHonoauctupoda p=150
Kr/m®

5. KonnuectBo cioes- 2

Bapuant Ne4
1. Paiion ctpoutenbcTBa-r. Camapa

2. 3naHue - )XUiIou A0M

3.Marepuain HapyKHbIX CTEH —

KepaM3uToOeToHHbIe 6110KH p=1000 Kr/Mm>

4.Yrennurens — neHononuyperad p=60
Kr/M°

5. KonnuecTBo ciioes- 2

Bapuant Ne6

1. Paiion crpoutenscTBa-r. KncioBoack

2. 3p1aHue - Mara3uH

3. Marepuan HapyXHBIX CTE€H — KHPITUY
riHsAHb p=1800 kr/m>

4. VremmmTellb — MUHEPAIOBATHBIC
mmuTs p=100 /™3

5. 5. KoanuecTBo citoes- 2

Bapuant Ne8

1.  Paiion ctpourenscTBa-T. [IckoB

2. 3manue - JKWIOH oM

3. Marepuan Hapy>KHBIX CT€H — KHUPIHY

cuuKatHbI p=1800 kr/m>
4.  Yrenmurtens — URSA p=75 xr/m°
5. 5. KommuectBo cioes- 3

Bapwnant NelO

1. Paiion crpourenscrBa-r. Tyna

2. 3nanue — OGaHsg-TIpadedHast
3.Matepuain HapyKHBIX CTEH — KUPIIHY
rHsAHBH p=1800 Kr/Mm°
4.Yrennurens — NEHONOIUCTUPOT
«ITenommke» p=35 xr/m>

5. KonuuecTBo cioes- 2

Bapuant Nel2

1. Paiion ctpoutenscTBa-r. Maragan

2. 31aHue - CIOPTKOMILIEKC

3. Marepuan Hapy>XHBIX CTEH —
razo6eTonHsle 610ku p=1200 kr/m>

4. YTtennurenab — MUHEPAJIOBATHBIE IITUTHI



p=125 xr/m3
5. KommuectBo cioes- 2

BapuanTt Nel3

1.  Paiion crpoutensctBa-r. KpacHomap

2.  3maHue — rOCTUHUIA

3. Marepuan Hapy>KHBIX CTEH — KUPIHY
cunukatHbii p=1800 xr/m3

4.  Vremnmurens — neHonoauyperan p=40
Kr/mM3

5. KomuuecTBo cioes- 2

Bapuant Nel5

1.  Paiion ctpoutenbcTBa-I. XabapoBCK

2.  3paHue — npoQHIAKTOPHA

3. Marepuan Hapy>KHBIX CTEH — KUPIHY

KepamMuyeckuii myctoTHerid p=1600 kr/m3

4,  VTemmmrelb — IEHOMOIUCTHPOI p=150
Kr/M3

5. KoaunuectBo cnoes- 3

Bapuant Nel7

1.  Paiion crpoutenbcTBa-r. TroMeHb

2.  3nmaHue — JeTCKUH caj

3. Marepuan Hapy>KHBIX CTEH — KUPIHY

cunukatHeii p=1800 xr/m3

4.  Yremnurens — URSA p=45 kr/m3

5. KommuectBo cnoes- 2

Bapuant Nel9

1.  Paiion ctpoutensctBa-T. ¥Yda

2. 3paHue — TOProBbIil LEHTP

3. Marepuan Hapy>XKHBIX CTE€H — TTAHEJH U3

nem3o0eToHa p=1600 kr/m3
4.  YTeIMTellh — MUHEPAIOBATHBIC TUTUTHI
p=140 xr/m3

5. KonmuectBo cnoes- 2

Bapuant Ne21

1.  Paiion ctpoutensctBa-T. Huxuuit
Hosropon

2.  3paHuWe — MHTEPHAT JJIs IPeCcTapesbIX

3. Marepuan Hapy>XHBIX CT€H — KUPITHY

riHAHbI p=1800 kr/m3
4.  YTemnurenb — MNEHOMOIUCTUPOT
p=25xr/mM3

5. KommuectBo cnoes- 2

Bapuant Ne23

1.  PaiioH ctpoutenbcTBa-T. YIbsSHOBCK
2. 31aHne — KHHOTeATp

3. Marepuan HapyKHBIX CTEH —
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p=175 xr/m®
5.KoimuectBo ciioeB- 3

Bapuant Nel4

1. Paiton ctpoutenscTBa-r. KemepoBo

2. 3nanue - O0IEKUTHE

3. Matepuai Hapy>KHBIX CTEH — KUPIHY
cunmkatHbiid p=1800 xr/m3

4. YTemnurenab — NEHOMOINYpPETaH
p=80 kr/m3

5. KonuuectBo cnoes- 3

Bapuant Nel6

1. Paiion cTpourensctBa-r. CTaBponosb

2. 3/1aHue - KWIOH 10M

3. Marepuain HapyXHbIX CTEH — KUpIIHY
Kepamuieckuii myctoTHelid p=1400 kr/m3

4. VYTenaurenb — NeHONOJIUCTHPOI
p=40 kr/m3

5. KonnuecTBo cioes- 2

Bapuant Nel8

1. Paiton ctpoutenncTBa-r. TomMck
2. 31anue - KWIOH I0M

3. Marepuan Hapy>XHbIX CTEH — —

Kupnud cuiaukatHbii p=1800 kr/m3
4. Yrenmurens — URSA p=60 xr/m3
5. KomngectBo cnoes- 3

Bapuant Ne20

1. Paiion ctpourenscTBa-r. PocToB-Ha-
Tomy

2. 3manue - OuOIHOTEKA

3. Marepuain HapyKHbIX CTE€H —
kepnam3uToderoHHble 010k p=1400 kr/m3

4. YTemmrenas — MUHEPAJIOBATHBIE
wnThHl p=125 kr/m3

5. KonmuecTBo croes- 2

Bapuant Ne22

1. Paiion cTpourtenbcTBa-T.
HoBocubupck

2. 3maHue - OOIIEKUTHE

3. Marepuain HapyXHbBIX CTEH — KUPIIHY
ruHAHbI p=1600 kr/mM3

4. VYTennaurens — MeHONOJIUCTHPOI
p=40 xr/m3

Konunyectso cnoes- 3

Bapuant Ne24

1. PaiioH ctpourenscTBa-r. BopoHex
2. 31aHue — pa3BIICKATEIbHBINA LIEHTP
3. Martepuan HapyKHBIX CTEH —



razoberonnsie 01oku p=1000 kr/m3
4.  Vrtemnmwmrens — neHonoauyperan p=80

Kr/m3

5. KommuectBo cinoes- 3

4.

razoberonnslie 6oku p=800 kr/m3

YrennuTenb — MeHONOJIMYPETaH

p=40 kr/m3
5. KonmnuecTBoO citoeB- 2

Ta0Omuma 3
HOpMI/IpyeMBIe SHAYCHUS COIIPOTHUBIICHUA TCIUIONICPCAAYC OTPAKAAIOIINX
KOHCTPYKIIHMN
HopMupyeMble 3Ha4eHHs] CONPOTUBIIEHHS TEILIONEpeade
Tpaycocyrs OTPaXIAIOMINX KOHCTPYKIIHH ,M -°C/Br,
3nanus u nomermenus, | oo .
I[NepexphITHii OKOH U
nepuozna IToxpeiTuii u
K03 PHUIIUEHTHI yepIauHbIX, HaJ OaJIKOHHBIX
I'COI1, MEepPEKPBITUI ®oHapeii ¢
Cren HEOTalIMBAEMBIMU JBEpei, BEPTUKAIBHEIM
Haj OCTCKJICHUEM
°C-cyr
HOANONIBAMH U BHTPUH H
Hpoe3IaMu
HoJBaTaMU BHUTpaxeil B 5
1 p g 1 7Y
1 XKunsle, neueGHO- 2000 2,1 3,2 2,8 0,3 0,3
IpO()HIAKTHIECKHE U 4000 2,8 42 3,7 0,45 0,35
neTckue yupexaenus, 6000 3,5 52 4.6 0,6 0,4
LIKOJIBI, MHTEPHATEL, 8000 4.2 6,2 55 0,7 0,45
FOCTHMHULBI U 10000 4.9 1,2 6,4 0,75 0,5
12000 5,6 8,2 7,3 0,8 0,55
OOIIEIKUTHS
0,00034 0,0005 0,00045 0,000025
- 1,4 2,2 1,9 - 0,25
2 OOuie¢yBeHHBIC, KPOME 2000 1,8 2,4 2,0 0,3 0,3
yKasaHHpIX BbILLE, 4000 2,4 3,2 2,7 0,4 0,35
A IMUHMCTPATHBHEIE M 6000 3,0 40 34 0,5 0,4
OBITOBBIE, 8000 3,6 4,8 41 0,6 0,45
[POU3BOACTBEHHBIE U 10000 42 5,6 4,8 0,7 0,5
npyrue 3nanus u
[TOMEIIEHUS C BIAKHBIM 12000 4.8 6,4 55 0,8 0,55
UM MOKPBIM PEXHMOM
a 0,0003| 0,0004 0,00035 0,00005 0,000025
b - 1,2 1,6 1,3 0,2 0,25
3 IIpOM3BOICTBEHHBIE C 2000 1,4 2,0 14 0,25 0,2
CYXMM U HOPMAJIbHBIM 4000 1,8 2,5 1,8 0,3 0,25
[pexxnMamu 6000 2,2 3,0 2,2 0,35 0,3
8000 2,6 3,5 2,6 0,4 0,35
10000 3,0 4,0 3,0 0,45 0,4
12000 3,4 4,5 3,4 0,5 0,45
a - 0,0002( 0,00025 0,0002 0,000025 0,000025
b 1,0 1,5 1,0 0,2 0,15
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AJITOPUTM BBINIOJIHEHUS PadOThI

1. 3agaemMcsi KOHCTPYKIIMEH CTEHBI: MAaTEPUATIOM U TOJIIUHON HECYLIEro CJOs
CTEHBI, MaTEPHUAJIOM TEIJIOM3OJISILIMOHHOTO CJIOSl CTEHbl, MaTepuajioM U
TOJILIMHOM CJIOSl HAPYKHOUM OTIENKH (MPU HATTUYHH).

2. OnpezienisieM pacyeTHYIO TEMIEPATypy BHYTPEHHETO BO3yXa.

3. OnpenensieM CpeIHIO TEMIIEPATypy U KOJIMYECTBO CYTOK OTOMUTEIBHOIO
nepuo/a.

4. OnpepnensieM BIQKHOCTHBIM PEXUM MOMEIIECHUS, 30HY BIIAKHOCTH paiioHa
CTPOUTENBCTBA U YCIOBUSA SKCILTyaTalluy OTPakIar0IIeid KOHCTPYKIUU.

5. OmpenenseM KO3()PHUIMEHTH TEIUIOOTIAYH BHYTPEHHEH U HapyKHON
MTOBEPXHOCTHU OTPaKJICHHUS.

6. OnpenernsgeM rpagycoCcyTKi OTONUTENBHOTO IEPUOAA.

7. OmnpenensieM TpeOyemMoe CONPOTHUBIIEHUE TEIJIONEPEAaUe Orpa)kaaromien
KOHCTPYKLIMU CTEHBI.

8. HaxoauM pUBEAEHHOE COITPOTUBIICHHUE TEILIONEPEIaye.

9. YTouHsIeM TEIUIOTEXHUIECKUE XapaKTePUCTUKU MAaTEPUAIIOB CTEHHI (P, A ,0).
10. PaccuutbiBaeM TpeOyeMylO0 TOJIIUHY TEMJIOU3OISUOHHOTO CJIOS U
OKOHYATEJIbHO IPUHUMAEM €€ C YYETOM CTaHJApTHBIX pa3MEPOB MAaTEpPUAIIOB.
11. Omnpenensiem QakThUuecKoe COMPOTUBIICHUE TEIUJIONEpeIadye CTEHbl C
Y4ETOM MPUHATOTO YTEIUIUTENS U BBIIOJIHSIEM ITPOBEPKY.

12. Onpenensem NONMHYIO TOMIIUHY KOHCTPYKIIUUA CTEHBI.

KonTpoJsbHbBIE BONIPOCHI:

N3 kakux MaTtepuayioB U3rOTABIMBACTCS OJIHOCIIOWHAS CTEHOBAS MAHEIIb?
N3 xakux MaTepyualioB M3rOTABIMBACTCSA JIBYXCJIOMHAsI CTEHOBAs MaHEeb?
N3 xakux MaTepuaioB U3rOTABIMBACTCA TPEXCIOWHAs CTEHOBAS MaHEb?
Kako# TONIMHBI U3roTaBJINBAIOTCI CTEHOBLIE ITAHEIN?

Yro nokasbiBaeT KO3(PPUIUEHT TEMIOMPOBOIHOCTH?

o0k wWwNE

B 4yeM cMBICI TEMIOTEXHUYECKOTO pacuyeTa CTEHbI?

Tema 16. OCHOBHbIE KOHCTPYKTHBHBIE 3JIEMEHTBI KMJIBIX U
001IeCTBEeHHBIX 31aHUI
IIpakTnueckoe 3ansaTue Ne 20
1. IIpoexTpoBaHNE KOHCTPYKTHBHOM CXEMBI 3JaHUS C HECYIIUMU CTEHAMHU.

Heab 3anaTHsA: HayduTbcs NPOEKTUPOBATH KOHCTPYKTUBHYIO CXEMY 31aHUs
C HecymMuMHM CTeHamMM. Ha OCHOBaHMM HCXOIHBIX JAHHBIX BBIYEPTUTH

KOHCTPYKTHBHYIO CXEMy 31aHus ¢ Hecymumu creHamu O, =640mm, 8, =380mMm,

MI1:100 (cm. npunoxenue A).
Xon padoThI:
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KoopauHanuonHass och — YCIIOBHasl JIMHUSL B IUIaHE, OMpEIeIsioniast
MECTOIIOJIOKEHNE BEPTUKAIBHBIX 3JeMEHTOB. KoopauHaIlMOHHBIE OCH HAHOCSIT Ha
M300paxXeHne 3JaHusl, COOPYXEHHUS TOHKUMHU INTPUXIMYHKTUPHBIMU JIMHUSMH,
0003Ha4aIOT apabcKkuMH UPpaMu U MPOMUCHBIMU OYKBaMH PYCCKOTO ajidaBuTa B
Kpyxkkax 6-12 MM (B coorBeTcTBUM ¢ pucyHkom 1). IlocienoBatrenbHOCTD
0003HAYECHUN KOOPAMHALMOHHBIX OCEW MPUHMMAIOT MO TUIaHy CJIeBa HAIpaBO H
CHHU3Y BBEPX.

6
Pucynok 1. [IpaBuna opopMieHust KOOpAMHALMOHHBIX OCEH

IIpasuna onpedenenus npusa30K KanumMaibHvlX CMeH
IIpuBsizka — 3TO pacCTOSsHUE OT KOOPAMHALMOHHOM OCH 10 BHYTPEHHEU
rpanu creHbl. [IpuBsi3ka JOmKHA oOecrneuynBaTh MUHHUMAJIbHOE ONUPAHUE IJIUTHI
IIEPEKPBITHUS.
[IpuBs3Ka HapyKHBIX HECYLIUX CTEH:
BHyTpeHHSs1 rpaHb CTEHBI CMEIIAETCS ¢ KOOPAUHAIIMOHHOM ocu Ha 120 MM (B
COOTBETCTBUH C PUCYHKOM 2).

. © 520 ﬁ 120
S
O ; v ® ‘ ©
%g 3 %‘ 640
| @ (V)

Pucynok 2 IlpuBsizka HapyHBIX HECYIIUX CTEH
[IpuBs3Ka Hapy>KHBIX CAMOHECYIIUX CTEH:
BHyTpeHHsIsl TpaHb CTEHBI COBHAAAET C KOOPAMHAIMOHHON OChIO («HYJIEBas
MIPUBSI3Ka») (B COOTBETCTBUU C PUCYHKOM 3).

|

640

e Lt
@
Pucynok 3. IlpuBsizka HapyKHBIX CAMOHECYIIUX CTEH
[IpuBsizka BHYyTPEHHUX CTEH:
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KOOp,Z[I/IHaHI/IOHHaSI OChb COBIaAacT C FGOMCTpI’I‘ICCKOﬁ OCBIO (((OCGBa}I

IPUBSI3Ka») (B COOTBETCTBUU C PUCYHKOM 4).
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Pucynok 4. [IpuBs3ka BHyTpEHHUX CTE€H

[To oxoHYaHuU pabOTHI C/IEIaTh BHIBO/I;

1. Kakast KOHCTpYKTUBHAsI cXe€Ma 3/1aHus MpopadoTaHa.

2. CKOJIBKO COCTaBJIsieT TpeOyemasi HOMUHAJIbHAS JJIMHA TUINT.

(V)

3. 3anucarh XapakTep paOOThl CTEH MO HECYIEW CIOCOOHOCTH MO KaxKIoH
KOOPIMHAIIMOHHOM OCH.

[Ipumep BoIOTHEHUS paOOTHI
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Tema 16. OcHOBHBIC KOHCTPYKTHBHBIE 3JIEMEHTBI KUJIBIX M 00111eCTBEHHbIX
3MaHUM.
IIpakTnueckoe 3ansaTue Ne 21
2. KapkacHasi KOHCTPYKTUBHAsI CXeMa.

Heas 3anaTusa: HayuuThcs NpPOEKTUPOBATH KAPKACHYIO KOHCTPYKTHUBHYIO
cxemy 3naHud. [IpopaboTaTh KapkacHyH0 KOHCTPYKTUBHYIO CXEMY 3AaHUS, €CIU
npoJieT L=..M, IIar KOJOHH a—. .. KOJWYECTBO IIATOB ... IIT, CEYEHUE KOJIOHH
bxa, M 1: 200 (cm. mpunoxkenue b).MHnuBuayanbHble 3adaHus JaHbl B
MPUIIOKEHUH A.

Xoa pab6oThbi:
1. TOHKUMU IITPUXIMYHKTUPHBIMU JUHUSAMH HAHECTU BCE KOOPJMHAIIMOHHBIE OCH
3/1aHUSI B COOTBETCTBUU C 3a/IaHUEM.
2. Ha nmepecedyeHnn OCEll HAHECTH KOJIOHHBI 3aJIaHHOTO CEUYEHHs C LIEHTPAIbHOU
MPUBSI3KOM, T.€. KOOPJMHAIIMOHHAS OCh COBMAJACT C T€OMETPUUECKUM IIEHTPOM
KOJIOHHBI (B COOTBETCTBUM C PUCYHKOM 3).

h/2

<
G [N

b/2 b/2 N

h

Pucynok 5 - [IpuBsi3ka KOJOHH 31aHUS
3. Beiueptuth packiaaxy Oaok.
4. IlocraButh Ha uepTexxke HaumeHoBaHue koyioHH (K1), 6anok (b1).

Ilo okonuanuu padbomasl coenrams 6v1600:

1. KoHCTpyKTHBHAS cXe€Ma ¢ KaKUM PacToJIOKEHHUE puresiel mpopadboTaHa.
2. CKOJIBKO COCTaBIISIET TpeOyeMasi HOMUHAJIbHAS JIJIMHA TUIUT.

3. CKOJIBKO COCTaBIISAIOT ra0apuTHBIC Pa3MEPhI 3IaHMS.

KoHTpoJsibHBIE BOIPOCHI.

1. HazoBHTE OCHOBHBIE KOHCTPYKTUBHBIE CXEMbI IPAKJAHCKHUX 3/IaHUN.
2. JlaiiTe onpeneneHne mara u mpoJieTa.
3. Yto Takoe NpuBA3KA HECYIIUX KOHCTPYKIIMN K KOOPANHALMOHHBIM OCAM?
4. HazoBuTe BUIBI IPUBA30K CTEH.
[Tpunoxenue A
3aanue 1 NpakTUYECKO paboThl

Koi-Bo
Ne Ipouer L, bxh
P IITar a, M | mIaros, Ceu. ko,

Bap. M
p T MM

1 24,0 6,0 4 300x300
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2 18,0 6,0 4 300x300
3 12,0 6,0 4 300x300
4 18,0 6,0 6 300x400
5 24,0 6,0 6 300x400
6 12,0 12,0 3 300x400
7 18,0 12,0 3 400x400
8 12,0 12,0 4 400x400
9 18,0 12,0 4 400x400
10 24,0 12,0 3 500x500
11 12,0 6,0 6 500x500
12 24,0 6,0 5 500x500
13 12,0 6,0 5 400x500
14 18,0 6,0 5 400x500
15 24,0 6,0 5 400x500
16 24,0 12,0 3 300x300
17 18,0 12,0 3 300x300
18 12,0 12,0 3 300x300
19 18,0 12,0 3 300x400
20 24,0 12,0 4 300x400
21 12,0 6,0 6 400x400
22 18,0 6,0 6 400x400
23 12,0 6,0 5 400x400
24 18,0 6,0 5 300x400
25 24,0 6,0 6 300x400
26 12,0 12,0 4 500x500
27 24,0 12,0 4 400x400
28 12,0 12,0 3 500x500
29 18,0 12,0 4 300x300
30 24,0 12,0 4 400x500
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[Tpumep BoImoOIHEHUS paOOTHI
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1. KoHcmpykmubBHas cxema 3daHus - € NONEPEYHbIM pPACNONOXEHUEM puzesiel

2. Tpedyemas HOMUHA/bHAS OnuHa naum - 6000 MM

3. ladapumusie pasmeps 3darHus 18x36 M

BsiBod:

00081

(o) =)

3adanve: [popadomams kapkacHyw koHcmpykmuBHYw cxemy 3danus. Yepmex BsinoHums 8 macmade 1:200

Tema: KapkacHas koHcmpykmuBHas cxema

Tema 16. OcHOBHbIE KOHCTPYKTHBHbBIE 3JI€MEHTbI KIJIBIX H 0011eCTBEHHBIX
3MaHUH
IIpakTnueckoe 3ansitue Ne 22
3. BreruepunBanne KOHCTPYKTUBHOM CXEMBI 3aHUS C 0003HAYCHUEM BCEX
KOHCTPYKTUBHBIX 3JIEMEHTOB IO 33JJTaHHOMY BapHUAHTY.

Ieanr 3anHsTHsi: B COOTBETCTBMM C BBIIAHHBIM 33JJaHUEM HAYECPTUTh HaA
nucte popmara A3 (297x420) KOHCTPYKTUBHYIO CUCTEMY 37aHUs ¢ 0003HAYEHHUEM
BCEX KOHCTPYKTHBHBIX JIEMEHTOB, 00pa3yIOIINX HECYIIMA OCTOB 3JJaHUS.

ITpu BeruepunBanum ueprexen coomoaats TpedoBanust I'OCT ECK/I u CITIC.
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Xoxa padoThI:
1. BHuUMAaTeNnbHO O3HAKOMUTBCS C 3aJaHUEM.
2. IlpaBunbHO BBIOpaTh CXEMY 3/1aHHUS.
3. Ha wdeprexHoit Oymare ¢dopmara A3 HauepTUTh KOOPAWHAIIMOHHBIC OCH.
Macmra6 1:100, 1:200.
Ha ueprex nHanectu:
- pa3Mepbl MEX1y KOOPAUHAMOHHBIMH OCSIMU;
- 0003HAYUTh OCH;
- HAYEPTUTh OCHOBHBIE KOHCTPYKTUBHBIE 3JIEMEHTHI 31aHUS, IPUBSI3ATh K OCSIM;
4. 3anoJIHUTh OCHOBHYIO HAANMUCH (yriioBoM mrtamn). Hamucats HoMep BapuaHTa.
5. [Ipu BeINOIHEHUH paOOTHI UCIOIB30BATh CIEAYIOIINE HOPMATUBHO-TEXHUYECKUE
JOKYMEHTBI:
1. TOCT 21.101-97 CIIJC. OcHoBHble TpeOOBaHUs K IMPOCKTHON u paboueit
JOKyMEHTAUU
2. TOCT P. 21.501-93 CIIAC. IlpaBuima BBIIOJHEHUS APXUTEKTYPHO-
CTPOUTEIBHBIX PA0OUYNX YEPTEKEN.
3. TOCT 21.205-93 CIAC VYcnoBHble 0003HAYEHUS 3JIEMEHTOB CaHUTAPHO-
TEXHUYECKUX CHCTEM.
4. T'OCT 21.002-81 CIIIC HopMOKOHTPOJIb NPOEKTHO-CMETHON JOKYMEHTALINH.
5.TOCT 2.001-70 ECKJI O6mmue TpeOboBaHuUs.
6. TOCT 2.105-95 ECK ]I O6miue TpeOboBaHUs K TEKCTOBBIM JIOKYMEHTaM.
7.TOCT 2.111-68* ECKJI HopMOKOHTpOIb.

KoHTpoJibHBIE BONIPOCHI:

1. Kakue koHCTpYyKIIMU 00pa3yloT HECYIIU OCTOB Kapkaca?

2. KOHCTpYKTHBHBIE TUIIBI 30aHUN?

3. Kakue KOHCTpYKTHBHBIE CXEMBI Y 3TaHUM C HECYIIIUMU CTEHAMMU?
4. Kakye KOHCTPYKTUBHBIE CXEMBI KAPKACHBIX 31aHUMN?

5. Kakue KOHCTpYKTUBHBIE CXEMBI Y 3/IaHUI C HETIOJIHBIM KapKacom?

BapuanTtsl 3axanuii

Bapuant Nel 3manue 2-x nponetHoe ¢ pazmepamu B ocax 18x30 M., ¢ monepeyHbIMU HECYITUMU
cTeHaMmH, mar — 6 M. HapyxHsle cTensl ToamuHoi 640 MM, BHyTpeHHHE CTEHBI TOMIMHON 380
MM

Bapuant No2 3nanue 2-x mposieTHOE ¢ pa3MepaMu B ocsiX 18X36 M., ¢ TIOJIHBIM 5Kel1e300€TOHHBIM
Kapkacowm, mar koJIoHH—12 M. HapyskHbie cTeHbl TONmUHON 350 MM, KOJIOHHBI CEUEHHEM
400x400 mm

Bapuant Ne3 3nanue 2-x nponetHoe ¢ pazmepaMu B ocsix 12x24 M., ¢ IpOAOIbHBIMU HECYIIUMHU
creHamu. HapysxHbie cTeHsl TommuHON 510 MM, BHyTpEHHHE CTEHBI TOMIMHON 380 MM

Bapuant Ne4 3nanue ogHonposieTHoe ¢ pazmepamu B ocsX 12x30 M., ¢ monepeyHbIMUA HECYILIUMU
cTeHaMmH, mar— 6 M. HapyxHsele cTeHsl TonmuHon 770 MM, BHyTpEHHHUE CTE€HBI TOJIMHON 380 MM

BapuanT Ne5 3nanue 3-x nmposeTHoe ¢ pa3MepaMu B ocsix 18x36 M., ¢ TOJTHBIM KeJ1e300€ TOHHBIM

82



KapKacoMm, mar kKojaoHH—6 M. Hapysxnblie crenbl TommuHoi 510 MM, koiaoHHbI cedernreM 300x300
MM

Bapuant Ne6 3nanue 2-x nposietHoe ¢ pazmepamu B ocax 18x30 M., BHyTpeHHHUE HECYIIUE
KOHCTPYKIIUHU - KUpHU4dHbIe cTOIOBI 510x510 MM, mar-6,0 M. Hapysxabie cTeHbl TommuHOn 640
MM.

Bapuant Ne7 3nanue 2-x nposetHoe ¢ pazmepaMu B ocsiX 12x27 M., ¢ IONEepeUyHbIMU HECYILIUMU
cTeHamu, 1mar — 9 m. Hapyxuasie ctensl TomuHo 600 MM, BHYTpEHHHUE CTEHBI TOJUHON 400
MM

Bapuant Ne§ 3manue 2-x nposneTHoe ¢ pa3mepamu B ocax 12x18 M., ¢ TpoA0IbHBIMU HECYIIIMMU
creHamMu. HapyxHble cTeHbl ToNKUHON 640 MM, BHYTpEHHHE CTEHBI TOMIIMHON 380 MM

Bapuant Ne9 3nanue 2-x nposieTHoe ¢ pazmepaMu B ocsix 18x36 M., ¢ IOTHBIM Kelle300e TOHHBIM
KapKacoM, mar kKojJoHH—9 M. Hapyxnsie ctenbl Tosmuaon 300 MM, koJoHHBI cedeHueM 350x350
MM

Bapuant Nel0 3nanue 2-X nponeTHoOe ¢ pa3MepamMu B ocax 24x42 M., C OJHBIM Ke1e300€TOHHBIM
KapKacoMm, 1mar KojaoHH—6 M. Hapy>xHble crenbl TonuHon 350 MM, koioHHbI ceuenreM 400x400
MM

Bapuant Nell 3ganue 2-x nposieTHoe ¢ pa3mMepaMu B ocsix 18x24 M., ¢ IpoA0IbHBIMU HECYLIUMU
creHamu. Hapy»xHble cTeHbl ToNmuHON 770 MM, BHYTpEHHHE CTEHBI TOMIMHON 380 MM

Bapuant Nel2 3nanue 4-x nponeTHoe ¢ pa3MepamMu B ocax 24x36 M., C TOJHBIM Ke1e300€TOHHBIM
KapkacoMm, mar kKojaoHH—9 M. Hapy:xuble crenbl TonuHoi 350 MM, koiaoHHbI cedernreM 400x400
MM

Bapuant Nel3 3nanue 2-x nponeTHoe ¢ pazMepamu B ocsix 18x27 M., BHyTpEHHUE HECYILIHE
KOHCTPYKLUU - KUpIHUYHbIE CTOI0bI 640x640 MM, m1ar-9,0 M. HapyxHble cTeHsl ToamuHoi 640
MM.

Bapuant Nel4 3nanue 2-x nponeTHoe ¢ pazmepamu B ocsx 12x30 M., ¢ monepeyHbIMU HECYILIUMHU
cTeHaMmH, mar — 6 M. HapyxHsle cTens! ToamuHoi 640 MM, BHyTpeHHHE CTEHBI TOMIMHON 380
MM

Bapuant Nel5 3nanue 3-x nponeTHoe ¢ pazmepamu B ocsix 18x30 M., ¢ MPOI0TBHBIMHU HECYIITUMU
creHamMu. HapyxHsle cTensl TonmuHoi 600 MM, BHYTpeHHHE CTEHBI TOMMHON 300 MM

Bapuant Nel6 3ganue ogHonposaeTHOE ¢ pa3MepaMu B ocsix 12x36 M., ¢ monepeyHbpIMU
HECYIIMMH CTeHamH, mar— 6 M. HapykHble cTeHbl TOMUHON 510 MM, BHYyTpEHHHE CTEHbI
tonmuaon 380 MM

Bapuant Nel7 3ganue 2-x mposeTHoe ¢ pazmMepaMu B ocsix 18x36 M., ¢ MOJTHBIM KeJIe300€ TOHHBIM
KapKkacoMm, mar kojaoHH—6 M. Hapysxnbie crensl TomuuHoi 300 MM, koioHHBI cedeHreM 300x300
MM

Bapuant Nel8 3nanne 2-x nposieTHoe ¢ pazMepaMu B ocsix 18x30 M., ¢ IpO0IbHBIMA HECYITUMU
creHamMu. HapyxHble cTeHsl ToamuHoN 770 MM, BHYTpEHHHE CTEHBI TOMMHON 380 MM

Bapuant Nel9 3nanne 3-x nponetHoe ¢ pazmepamu B ocsx 18x30 M., ¢ monepeyHbIMU HECYITUMHU
cTeHaMmH, mar— 6 M. HapyxHsele cTeHsl TonmuHon 640 MM, BHyTpEeHHHUE CTE€HBI TOIMHON 380 MM

Bapuant Ne20 3ganue 2-x mposeTHoe ¢ pazMepaMu B ocsix 18x36 M., ¢ MOJTHBIM KeIe300€ TOHHBIM
KapKacoMm, mar KojaoHH—6 M. Hapysknblie creHbl TommuHon 510 MM, koiaoHHBI ceuernreM 400x400
MM

Bapuant Ne21 3nanue 2-x nponeTHoe ¢ pa3Mepamu B ocsxX 18x42 M., BHyTpEHHHE HECYIIUE
KOHCTPYKITUU - KupnudHbie cTo0b1 380x380 MM, mar-6,0 M. Hapyxabie cTensl TommmHon 770
MM.

Bapuant Ne22 3nanue 4-x nposeTHoe ¢ pa3Mepamu B 0csixX 24x36 M., ¢ TONEPEYHBIMU HECYLLIUMHU
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cTeHaMmH, mar — 9 M. Hapyxnsie ctens! ToamuHoi 400 MM

Bapuant Ne23 3nanue 3-x nposieTHOE ¢ pazMepaMu B ocsix 18x24 M., ¢ Ipo10IbHBIMUA HECYLIUMU
creHamMu. HapyxHble cTeHbl ToNKHON 640 MM, BHYTpEHHHE CTEHBI TOMIMHON 380 MM

Bapuant Ne24 3nanue 2-X mposieTHOE ¢ pa3Mepamu B ocsix 12x36 M., C MOTHBIM Ke1e300€TOHHBIM
KapKacoM, mar KojJoHH—6 M. HapyxHsie cTtenbl Tosmuaon 350 MM, kostoHHbI cedenrneM 400x400
MM

Bapuant No25 3nanue 2-x mposeTHoe ¢ pazMepaMu B ocsix 18x42 M., ¢ MOJTHBIM KeJIe300€TOHHBIM
KapkacoMm, mar kojaoHH—6 M. Hapysxubie crenbl TomnmuHoi 300 MM, koioHHbI cedernreM 300x300
MM

Bapuant Ne26 3nanue 3-x nposieTHoe ¢ pazMepamu B ocsix 18x30 M., ¢ Ipo10IbHBIMUA HECYIIUMU
creHamMu. Hapy»Hble cTeHbl TONKUHON 770 MM, BHYTpEHHHE CTEHBI TOMIMHON 380 MM

Tema 16. OcHOBHbIE KOHCTPYKTHBHbBIE 3JIeMEHTbI KHJIbIX H
001IeCTBEHHBIX 3IaHUIA.
IIpakTnueckoe 3ansaTue Ne 23
4. BeiuepuriBaHUE KOHCTPYKTHUBHOM CXeMbI OECKapKACHBIX 3/1aHHM.

Heab 3aHATHA: OTIPE/ICIICHNE U BRIYEPUYNBAHUE KOHCTPYKTHBHON CHCTEMBI
OecKapKacHOIO 3/1aHus ¢ 0003HAYEHHEM KOHCTPYKTHUBHBIX 3JIEMEHTOB.

Xoxa padoThi:

1. Tlo Ttabmuue bl (mpunoxkenue b) BeiOpaTh BapuanT 3amanus. Homep
BapUaHTa COOTBETCTBYET MOPSIAKOBOMY HOMEPY CTYJIEHTAa B KypPHAaJIE TPYIIIIHI.

2. BrruepunBanue pa3pesa 34aHus

Jlannass ~ mpakThyeckas ~— paboTa  MpeAyCMaTpUBAaeT  BbIYEPUMBAHHE
MOMNEPEYHOT0 pa3pe3a 0eCKapKacHOro0 Majo3TaKHOTO 3AaHus. Pa3pe3 BeimoaHsAeTCS
110 JIECTHUYHOM KJIETKE B CJIEAYIOLIECH MOCIEA0BATEIIbHOCTH

1 TTocTpouTh OCH 31aHUS U YPOBHH BCEX ATaXKEN

2 Hanectu TOMIMHBI CTEH, MEpeKpbITHA, Kpblk. [lokazare OkHa U ABEpH,
JIECTHUYHYIO KJIETKY. BbIUepTUTh OnMpaHue NepeKpbITUl HA CTEHBI.

3 O603HaYUTh KOOPJUHALIMOHHBIC OCH 37aHUs, BBIMIOJHUTH MPUBS3KY K OCSIM,
MPOCTaBUTh pa3MePhl U BHICOTHBIC OTMETKHU

4 O603HaUUThH BCE DIIEMEHTHI, COCTABIISIONINE HECYIIUA OCTOB 37aHUS

5 CocTaBUTh MOSICHUTEIBHYIO 3aMKCKY, YKa3aB KOHCTPYKTUBHBINA THUIT 3J]aHUSI,
BCE AJIEMEHTBI HECYIIIETO OCTOBA U UX Ha3HAYCHHE.

[Ipumep odopmiieHuss TpaduUecKo YacTH MPAKTHYECKOW  PabOTHI
MPEJCTABJICH B IPUJIOKEHUH A.

JlonoJIHNTe IbHbIE TaHHbIE:

BBICOTA YepAaKa — 2,5 M; IIMPUHA JECTHUYHOM momanky — 1,05 m; TonmuHa
nepekpbitus — 0,3 M; TonuHa cred — 0,51 M (Hapyxubie), 0,25 M (BHyTpeHHUE);
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BBICOTA JiBepei — 2,1 M; BpICOTA OT MoJia 3Taxa 10 OKOHHOro npoema — 0,9 m;
BBICOTA OKOHHOT'O TIpoeMa — 1,2 M; BbicOoTa mojaBaia - 2,5 M.

KoHTpoJibHBIE BOIPOCHI

OOBEeMHO-TITAHUPOBOYHBIC SJIEMEHTHI 3aHMUS.
KoHCTpyKTHUBHBIE 3JIEMEHTHI 3/1aHUSI.

OcHoBHbIE TPEOOBaHUS K 3AaHUSIM.

Kakue koHCTpyKIIMH 00pa3yroT HECYIIHM OCTOB Kapkaca?
KoHCcTpyKTUBHBIEC TUIIBI 31TaHUI?

Kaxkue KOHCTPYKTHUBHBIC CXCMBI Y 3,Z[aHI/If/'I C HCCYITUMHU cTeHaMHU?

No orwhE

Kakne KOHCTpYKTUBHBIE CXEMBI Y 3/1aHHI C HETIOJIHBIM KapKacom?
[MPUJIOKEHHUE A
OO0paszen BbINOJHEHUS IPAKTUYECKON PabOThI

TMpaxmue ok aq paboms
"HOHCMIDYRATL EHLIE CLCTTEMbE 30aHLIT"
+10800
AT
g +2,200
6400
é'l'
= [
[ <7700
- 120
g 45,800
o re— 8
=t -
g ] 2000
E 4800
A\'
g 200 i
o P 4
e . . | N
= p— ;
@ _— 'S_+ 100
AT i
% 000
| | 080
i G i ¥
2,50 i ¢
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] l I
ke £ 00 1 £ 000 I
i) K| il
*KoH CRENTRISHEE “EOTR U
HEQLEEG GaROEE
COEHE-EMTCA S OCHEAR
JRiMRI W
Aol 270101, Ne zsvemsn. (1P -200
Konempy Ryt sl o coopysen Ul ©aneMs amamMy CmEmi
KEHaTEm | onadm| fuan | fwanos
IMpoesoun | Kpnes AE. KoHOm pyimUsH e CUCMEMa! 308/ L0 ¥ 1 1
Earcriu| beavos HH. | Modruas .00 59
Monepeunsll pe3pes 302HUR 1@ zoynnz

IMTPUJIOXEHUE b
BapuanTsl 3aanmii kK npakTuyeckoit padbote
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Taomuna b1 - Ucxonuele naHHBIE

BapuanT | Pasveps! B ocax, M | Beicota sraxa, M KO;T’;‘:;BO Iif;f;ﬁz P azggfgszm
1 6*7,2 2,7 2 + cripaBa
2 6*6 3 3 - cieBa
3 3*6 2,7 2 + crpaBa
4 6*6 3,3 2 + cleBa
5 6*7.2 3 3 - crpaBa
6 3*6 3 3 - crpaBa
7 6*7.2 3,3 2 + clieBa
8 66 3 2 + cieBa
9 3*6 3,3 2 + crpaBa
10 6*7.2 2,7 3 - clieBa
11 6*6 2,7 3 - cieBa
12 3*6 3 3 - crpaBa
13 6*7.2 3 2 + cieBa
14 6*6 3,3 2 + cieBa
15 3*6 2,7 2 + crpaBa
16 6*7.2 3,3 3 - clieBa
17 6*6 3 3 - cieBa
18 3*6 3,3 3 - cripaBa
19 6*7.2 2,7 2 + cripaBa
20 6*7.2 3 2 + cieBa
21 6*6 3,3 3 - cripaBa
22 3*6 2,7 3 - cripaBa

IIpuBsA3KHU cTeH K pa30MBOYHBIM OCAM 31AHHUA:
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CTeHEI HapyxHble BHyTpeHHHE
CTCHBI CTEHBI
e
N T
30 | Loan
440 190 190
KI/IpHI/I‘—IHBIe
SIS o _
N T
\_/—\
200 100 60 a0
30 80 80
IMAHCJIIBbHBIC
s s b

Tema 17. Enunas moayasHas cuctema (EMC), ynudpukanus, TMunu3anusa u
CTAHJAAPTU3AIMS B CTPOUTEILCTBE
IIpakTHyeckoe 3ansitue Ne 24
N3ydeHne ocoOEHHOCTEN MOYIbHOM KOOPAUHAIIIH
pa3MeEpPOB B CTPOUTENILCTBE

Leab 3aHATHA: U3YIUTH OCOOEHHOCTH MOJIYJIBHON KOOPAWHAILIMU Pa3MEPOB
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O0opynoBaHHe: MTHCTPYKIIMOHHBIE KAPThI, METOIUYECKHUE YKAa3aHUS 110
BBITNIOJTHEHUIO PaOOTHI.
Xoa padorhi:

1.OTBETUTH HA BONPOCHI:

1.1 Yto o3HauaeT uHAyCcTpUAIU3anus?

1.2 Hannmwre onpeneneHus MOHATUI: 1Iar, MPOJIET, BBICOTA 3TaXa

1.3 Yro o3Havaet Tunuzanus’?

1.4 Yto o3HavaeT yHudpukamus?

1.5 Hanucate onpeneneHust NOHATAN B3aMMO3aMEHSEMOCTh U YHUBEPCAIBHOCTD.
1.6 Yto oznauaetr MKPC?

1.7 Kakuie MOyu B CTPOUTEIBCTBE BbI 3HAETE?

1.8 Uto 03Ha4aeT HOMUHAIBHBIN, KOOPAUHALMOHHBIN U HATYPHBIN pa3Mepbl
Y TIpUBSI3Ka?

2. BBINOJIHUTS:

2.1 BpruepTuTh CXEMBI Pa3MEPOB KOHCTPYKTUBHBIX AJIEMEHTOB

(HaTypHBII, KOHCTPYKTUBHBINA, HOMHUHAJIbHBIN ).

3. CpopMynnpoBaTh BBIBOJ;

4. Ilpu BeIYEpUYMBAHUU PA3MEPOB HEOOXOAMMO HAHOCUTh OCHOBHBIE U
BCIIOMOTaTelibHbIE JIMHUK coryiacHO TpeOoBanusaM ['OCT. PazmepHsbie nuHumn
BBIHOCUTH coryiacHo TpedoBanusim CIIJIC.

1

| |
$ i | =
5 || L, 5 '
l i
]
1 2
e s oy
e —
d+c ! Ly dte

Pucynok 1 Pa3zmepbl KOHCTPYKTHUBHBIX 3JIEMEHTOB; a- HOMUHAJIbHBIA U
KOHCTPYKTUBHBIN, O- HATYpHBIH; |- KOHCTPYKTUBHBIE JIEMEHTHI, 2- 3230

Temal8. CucTteMbl aBTOMAaTH3MPOBAHHOIO NPOEKTHPOBAHUA PadoOT
IIpakTnueckoe 3ansaTue Ne 25
1. I'paduueckrie 0603HAUEHUS] MATEPUATIOB U 3JIEMEHTOB KOHCTPYKIMI Ha
CTPOUTEIBHBIX YepTEHKAX.

Henab 3aHATHS: M3Y4YUTh TOCYAApCTBEHHBIE CTaHAAPTHI MO OGOPMIICHHUIO
yeptesxxeit [OCT 2.306—68 «I'paduyeckoe nzodbpaxxenune marepuaiony, [OCT
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21.107-78 «YcnoBHbIe 0003HAYEHUS DJIEMEHTOR 3/IaHUN M KOHCTPYKIIHI». OCBOUTH
uHCTpyMeHT IlITpuXoBKa M HAyYUTHCS BBIINOJHATH ITOCTPOCHUE YCIOBHBIX
0003HauYEHNH, TPUMEHSIEMBIX Ha CTPOUTEIHLHBIX YEPTEKAX.

3ananmne:

— BBIIOJHUTB NOCTPOEHUE YCIOBHBIX 0003HAYEHHI CTPOUTENIbHBIX MATEPUAJIOB
(npui. 1), 371eMEHTOB 31aHUI U KOHCTPYKUUU (TIPHIL. 2);

— BBITIOJIHUTH TIOJIMTUCH YCIOBHBIX 0003HAYCHHIA.

Iopsiaok BhINOJTHEHUST Pa0OTHI

1. OTkphITh daiin-madnon — OdopmiieHre yepTexka ¢ pacupeHuem .dwt.

2. BBINOJHUTH MOCTPOEHHUS YCIOBHBIX OO0OO3HAYUEHUIl MaTepuanoB, 4acTo
OPUMEHSAEMbIX HAa CTPOMUTENBHBIX YepTexax (MeTaibl, HEMETaJUINYECKue
MaTrepuaibl, KHPIUY, AepeBO, OETOH, CTEKIIO, )KUJIKOCTh, TPYHT, IIECOK, 3aChINKa U3
m000r0 MaTepuala, IJinHa, KepaMuKa):

1) B ciioe OCHOBHasl JIMHHUS NOCTPOUTH 12 MPSMOYrOJbHBIX 3arOoTOBOK IS
pa3sMenIeHus ITPUXOBOK YCIOBHBIX 3HAKOB pa3MepoM 25 X 15 MM U BBIPOBHSATH UX
IO JIEBOMY Kparo.

[TocTpoeHue ocCyecTBIsE€TCS C MOMOIIBIO MHCTpyMeHTa I[IpAMOyroiabHUK
MyTEM JUHAMUYECKOr0 BBEJICHUS pa3MepoB U MHCTpyMeHTa KonupoBatk Ha nmaHenu
PenaktupoBarts;

2) B COOTBETCTBUHU C 3aJjaHUEM IMOA00paTh B OMOIMOTEKE HEOOXOAMMBIC
IITPUXOBKH, COOTBETCTBYIOIIME YCIOBHBIMH OOO3HAYEHUSIMH CTPOMTEIbHBIX
MaTEpPHUAJIOB U BBIIOJIHUTH UX B CJIO€ TOHKAs JTUHUS.

3anonHeHne yKa3aHHON 00J1acTy MO OIpeleIeHHOMY O0pa3ily BBIIOJHSAETCS
C MOMOIIBK JHaOroBoro oxkHa IlITpuxoBka M rpaiWeHT, KOTOPOE OTKPBIBAETCS
uHctpymentoM lllTpuxoBka Ha manenu PucoBaHue WM NMpU BBEICHUHU KOMAHJbI
KIITPUX B KOMaHIHYIO CTPOKY;

3) IUTPUXOBKH, KOTOpPbIE OTCYTCTBYIOT B OHOJIMOTEKE, MOCTPOUTH
CaMOCTOSITEJIbHO C HCIIOJIb30BAHMEM HHCTPYMEHTOB Ha MaHensx PucoBaHue u
PenaktupoBath B cl10€ TOHKAS JINHUS,

4) BBINOJIHUTDH MOJIUCH CTPOUTENBHBIX MATEPUAJIOB, UCIOJIb3YsS HHCTPYMEHT
TexcT B ci10€e TIOAIIMCH.

3. B mpaBoii uyactu paboOThl, B COOTBETCTBUU C MpPHI. 3, BBIIOJHUTH
MOCTPOEHHUE YCIOBHBIX 0003HAUYCHUI PJIEMEHTOB 37]aHUN U KOHCTPYKITHIA:

— OKOHHBIX IIPOEMOB (B IUIAHE U pa3pese);

— MaHesel (B miaHe u paspese);

— JIECTHHMII U MTaHyca (B IUIAHE U pa3pese);

— ¢depM™ (B TUTaHE U pa3pese);

— OTMOCTOK (B IIJIaHE U pa3pese);

— KpaHOB (B TUIaHE U pa3pese);

— JIBEpEU;

— OKOHHBIX TIEPETIETOB;

— KEJIE3HOJOPOKHBIX U OJKPAHOBBIX ITYyTEH;
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— BEHTHIALIUHN, TBIMOXOJIOB.

[TocTpoeHne OCyIIECTBIISETCS MPEUMYIIECTBEHHO B CIIOSIX TOHKAS U
ocHOBHas JMHUA. CTPENIKH, yKa3bIBAIOUIUE YPOBEHb YCIOBHOTO 3HAKA
«MHaHAyC», JOJBKHBI COCTABIATH Yyrou 90° (cMm. puc. 28).

4. BpINONHUTE MOANKWCH 3JIEMEHTOB 3JaHUM U KOHCTPYKIMHA B CIIOE
MIOITUCH.
5. Ilognucate paty W Ha3BaHue pabOThl — «YCIOBHbIE OOO3HAYCHUS

MAaTEPHUAIIOB, SJIEMEHTOB 3JaHUN U KOHCTPYKIUIN».
6 CoxpaHuTh (aily moj Ha3BaHUEM Y CIIOBHbIE 0003HAUEHHUS C PACIIUPEHUEM
.dwg.
[Tpunoxxenue 1
I'padnueckoe 0603HaYEHNE CTPOUTEIBHBIX MATEPHATIOB
(o cranmapty 'OCT 2.306-68)

ObosHauenne Hazpanuue Obdoznaueuue Hazpasmne
MeTtannuueckne s
r'/// {/{/.ff’/ beTon
"] H TBEpAbIE CILIABL] s
Crexno u ue
Hemeraninueckue T, ApYT
CBETONPO3pa4HELE
MATEPHATEL ool
MATEPHANE]
) | Hepeso o] Crexno ua dacagax
epe L!“J”ﬂ!dl!l-'lu_lu aa
= == ] Jaceinka H3 mdoro
—_——— Auaxocts
— MATEpPHATA (B CEHEHIH)
e oL N
I'pynr g I'nuua
WY
Kepamuka
/) :
[lecok // H CHIIMKATHLIE
A

MATEpPHANEI]

[Tpunoxenue 2
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VcnoBHBIE 0003HAUCHUS DJIEMEHTOB 3JIaHUN U KOHCTpYKHI/Iﬁ

Yenoeusie 0bo3gavenns Yenosuoie
Haumenopanue - Hausmenopaune
ad Pﬂ-jpeg ODOIHAYECHHA

T - Tioént GiuiLis =\ —3 | eeps onuononsnas

| Ge3 yeTBepTH
IT OKQ i e OiHAax
E pOEM OKOHHBI :: Jeeps ABOiiH
¢ YETBEPTEIO OJHOMOILHAA
—,
Jeeps (BopoTa)
D LR IMauta, nasens = = _C= |pazasuxHan
JOBYMONLHAA
@ JlecTHiua — Heeps (BopoTa)
et - MEeTAUTHYECKan JABYMOILHAS
- JlecTHnua
i) | Lnep
BePTHKANLHANA
I BpaLLaoIaAcs
Iepenner
Depubl: ¢ GoKOBEIM
e A — menexodeToHHaR; [IOJBECOM,
EI M b — merannuyeckaa OTKPEIBAKIIHACK
AE HAPYHKY
< Hepenner
<E ﬁ" OrmocTka /,‘: ¢ DOKOBBIM
noaecomM
Manaye - | —— —-—-— I
— ——  |KeNeIHOJOpPOKHEL
|| i | m Kpan mocToBoii — — — Myrs “

T L [OAKPAHOBKIH
ﬁ::._;_;'ﬂ Kpan 3 BeHTHNALHOHHEIE
| | ""A"::-.._J KOHCONBHBIH h LIAXTHL H KAHAMEI
= — > B j
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HaumenoBaunue

N306pakenue

Ha I1JIaHE

Ha paspese

1 TTannyc
[Ipumeuanus

1 Vkii0H nanyca yka3pIBalOT Ha IJIaHE B
npoueHTax (Hanpumep, 10,5%) unu B
BH/IE OTHOIIICHUS BBICOTHI U JUTUHBI
(manpumep, 1:7).

2 Crpesnikoil Ha TJIaHE YKA3bIBAIOT
HaIpaBJIeHUE MObEMA MTaHIYCa.

1.7

< ¢

—

2 JlectHuna:

a) HIDKHHHA MapI

0) IpOMeXyTOUHbIE MapIIX

B) BEPXHUHN MapII

< <
TR
= 9
e [ N T <
PTTINNT
Bamaamp!
< <
@ ?-

B macmrade 1:50 u

KpyITHee
N

<> <

] e

B macmitabe 1:100 u
MeJibue, a TaKxKe I
CXEM PACIIONIOKECHHS
3JIEMEHTOB COOPHBIX

KOHCTPYKLUHU
/‘\/
=
<
A

3 JlecTHHIIA METAITTUYECKAS

92




a) BEpTUKaIbHAs

0) HaKJIOHHAs

I

4 OTMOCTKA

HpI/IMe‘laHI/IC - Ha nnanax necTHHI CTpGJ’IKOﬁ YKa3aHO HallpaBJICHUC IIOAbEMA Mapiia.

Temal8. CucTteMbl aBTOMaTH3MPOBAHHOIO NMPOEKTHPOBAHUA PadOT

IIpakTnueckoe 3ansaTue Ne 26

2. 'padpuueckue 0003HaYEHUSI MATEPUAIIOB U AJIEMEHTOB

Heab 3aHATHA: HAYYUTH CTYJEHTOB IpauuecKoMy 0003HAYEHUIO

KOHCTPYKIIMM OKOH U JBEPEN.

MAaTEpHUAJIOB U DJIEMEHTOB KOHCTPYKLIHM OKOH M JIBEPEN HA YEPTEkKAX.

Xoxa padoTsr:
JIBepu u BOpoTa

JIBepu 1 BOpoTa Ha TUTaHE U300pakaroT B COOTBETCTBUU C TaOwuIei 1.

Taomumna 1

HaumenoBaunue

N300paxenue

1 JIBepb (BopoTa)
OJTHOTIOJIbHAS

{

2 JIBepb (BopoTa)
JBYTIObHAS

0§ o

3 JIBeph JBOMHAS
OJTHOTIOJIbHAS

4 JIBepp ABOMHAA
JBYIIOJIbHAS

5 JIBepp ogHOIIONBHAS C
Ka4aroMMCsl TOJIOTHOM
(paBast uiu jeBasi)
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6 /IBepp ABYNOJbHAS C ! ,
KA4aroIUMHCS TOJIOTHAMHU A E— —1 )

~N -

7 Bepb (BopoTa) OTKaTHAasI ! I '
OJTHOTIOJIbHASI HAPY KHAS

8 JIsepb (BopoTa) OTKaTHAas { ] =
OJTHOTIOJIBHAS C
OTKpPBIBAaHUEM B HHIITY

9 JIBepsb (BopoTa) { ] [ }
pa3BUKHAS IBYMOJIbHAS

10 IBeps (BopoTa) ! I L J
NoIbeMHas

11 Iseps (BopoTa) :k/ \):1

CKJIag4daTasi

12 [1Bepb (BopoTa) :I—\7*vl'::

CKJIag4aTO-O0TKaTHasA

13 JIBeph Bpammaromasics i IX] ]
14 Bopora nmogbeMHO- A
OBOPOTHBIE i }
[Ipumeuanus

1 Ha geprexxax macmraboB 1:50 u kpymnHee aBepu (BOpoTa) U300pakaroT ¢
YKa3aHUEM MTOPOTOB, YETBEPTEU U T.1I.

2 BapuaHThl yCIIOBHBIX U300pakeHU JaBepeii, 0003HaueHHbIe OykBOii "0",
SIBIISTFOTCSI JTOTTYCKAEMbIMH.

OKOHHBIE TIEPEIUIETHI

OkoHHBIC TIepeIuIeThl Ha (acajae n300pakaroT B COOTBETCTBUU ¢ TaOIUIICH 2.
Tabnuua 2

HanmMeHnoBanue N300paxenue
1 TlepemnneT ¢ 6OKOBBIM TTOJIBECOM, OTKPBIBAIOIITUICS BHYTPb ~
3
A

2 Ilepemner ¢ O0KOBBIM MOJABECOM, OTKPBHIBAIOUIUICS HAPYKY

3 IlepenyieT ¢ HUKHUM MOJBECOM, OTKPBIBAIOIIUNCS BHYTPb A
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4 Ileperier ¢ HU>KHUM MOJBECOM, OTKPBIBAIOIIMIICS HAPYXKY

5 [lepenyeT ¢ BEepXHUM MOJIBECOM, OTKPBIBAIOUTUICS BHYTPb

\ /

6 [lepernyieT ¢ BepXHUM MOJABECOM, OTKPBIBAIOLIUICS HAPYKY

7 HCpCHHCT CO CpCOHUM IIOABCCOM I'OPpU30HTAJIbHBIM

8 Ilepemner co cpeTHUM MTOABECOM BEPTUKAIBHBIM

9 IlepenneT pa3aBUKHON

10 Ilepemer ¢ nogbeMoM

11 Ilepenner royxou

12 Ilepemnuiet ¢ GOKOBBIM MJIM HUKHUM TIOJIBECOM,
OTKPBIBAIOIIMICS BHYTPb.

[Ipumeuanue - BepuivHy 3Haka HampaBJISIOT K 00BsI3KE, HA
KOTOPYIO HE HABEIIMBAIOT NEPEILIET.

Temal8. CucreMbl aBTOMAaTH3MPOBAHHOIO NPOEKTUPOBAHUA PadOT

IIpakTnueckoe 3ansaTue Ne 27

3. I'padmueckue 0603HAYCHUS MAaTESPUAIOB B DJICMEHTOB

KOHCTPYKLHH KPBILIH.

Hean 3anusTus: PazpaboTarh miaH U KOHCTPYKIIMIO KPBIIIH C

BHYTPEHHUM BOJOOTBOJOM.

BrImosHuTS:

1) Inan kpoiau M 1:200

2) ¥Y3en npumbikanus kpbimu k cteHe M 1:10, 1:20
WcxonHbie naHHbIe: TIUIaH 3aHUS .
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OO01mue cBeaeHus:

B MHOTOATa)XHBIX KHIIBIX JOMax MPUMEHSIOTCS COOpPHbBIE

KeJe300€TOHHBIEC YepIadHble MaJOyKIOHHBIE KPBIIHA. YKIOH Kpbiil 1,5 -5%.
BonmooTBoz ¢ KpblIll - BHYTPEHHUN OPTraHU30BaHHBIN.

BHyTpeHHuii BOIOOTBOJ COCTOMT M3 BOJOIPUEMHBIX BOPOHOK C
pelIeTyaTbIMU KOJIMaKkaMu U TpyO, MPOXOJAIIMX BHYTPHU 3JaHUS MO JIECTHUYHBIM
KJIETKaM.

KomnuecTBO BOJONPUEMHBIX BOPOHOK Ha  KpBIIIE
3aBUCUMOCTH OT VYKJIOHA W OT KIMMAaTHYECKOrO pailioHa
(MHTEHCUBHOCTD JIOXKIS).

Ha 1-ny BopoHky nomxHo npuxoautbest oT 200 no 600 m kpeinu. Ha 3nanne
yCTPanBaeTCsl HE MEHEE JIBYX BOPOHOK.

IMPUHUMACTCA B
CTPOUTCIILCTBA

Xoxa padoThi:

1. U3yuuTh KOHCTPYKIIUIO kKeIe300€TOHHOM YepAauHON MaIOYKIOHHOM KPBIIIIH.
2. BBINOIHUTS TUIaH KPOBJIH.

MMAPOMIONALMIO 3aBECTH 32 Napaner

KocTeine ua cranesi ol nonocel 4x40 mm

/ Ao benvubiid reosas Al 3,7x50, war 600 MM

// =
] L _,_-i:// AoNonHuTENbHBIC CNOW FMAPOUION AUM M
- AR (XT11-3,0 + 9KI1-5,0)
8 1 £
R 100
/L 250 "
R i re]
S e DN IS TUATERE E 30-300
P W e W rPaprPodey o A A At A Fos P 4
b
W
(=]
Ad(‘ ry o - . . < -
= o ".é > - " a5 1 < o\8 - . Q
9 e 55 -~A. "'.*4..‘ .4-4'. i _§
Mo e i S B s | Ry e 2
. x X e 4 Y B % " i 4, \»3.

380

CocTan nokpuITHA cM, Yaen 1

Ilocneoosamenvrocms 8vinoHeHUs NIAHA KpoeJju:

- Hanectu kpaifHrie KOOpAMHAIIMOHHBIE OCH 3/IaHMsI C 0003HAYCHHEM KX B

KpY>KKax.
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- HanecTu CIUIOMIHOM TMHUENW HAPYKHBIM KOHTYP 31aHUS.

- [Tokazars maparneT CTEHBI.

- OnpenenuTb MECTO MOJIOKEHUS BOJIOIIPUEMHBIX BOPOHOK U
BOJIOpa3/IeIOB (pa3kem00KOB).

- O003HAYUTh YKIOHBI KPOBJIH.

- [loctpouTs npouss KpoBIw.

- [IpocTaBuTh pa3mMepsl MEXIY KPatHUMHU OCSMU 3/1aHUSI.

3. BeruepTuTh YyepTex y3iia IPUMBIKAHUS KPOBIH K Mapariery.

KoHTpoJbHBbIE BOPOCHI.

1. Ha30BUTE KOHCTPYKTUBHBIE TUIIBI KPBIII MHOTO3TAKHBIX JKUJIBIX 3/IaHUN.
2. Kakune KpoBIu NpUMEHSIOT Ul MAJIOYKJIOHHBIX KPbIII?

3. Ha3oBuTe 31€MEHTHl BHYTPEHHETO BOJOOTBOAA.

4. Kak onpenensercst yKJIOH KpbIIn?

Temal8. CucreMbl aBTOMAaTH3MPOBAHHOIO IIPOCKTUPOBAHUA PadoOT
IIpakTuyeckoe 3ausatue Ne 28
4. I'padrueckre 0003HaUYCHUSI MATEPUAJIOB, DJIEMEHTOB Y3JIOB U JieTajei B
nporpamMme ABTOKaJ

Heab 3ausaTusa: HayunThcs BBITOIHATH YEPTEXK y3JI0B U JIETAIEN B CUCTEME
AutoCAD.

3ananue

[To nmpenyioxKeHHOM CXeMe 3aHUS BBITIOJHUTD:

— 4epTex paspesa 3qaHus B Macrade 1:100;

— MPOCTaBUThH Pa3MephI.

Hwxe, Ha puc. 1, npeayioxkeH 0JuH U3 BApUAHTOB CXEMBI 31aHMS, [
KOTOPOTo OyJIeT pacCMOTPEH MPUMED BBIOTHEHUS paOOTHI.
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. HpoBenbHOEe NoKpLITUE U3 rMbKOoM Yepenuubl .

. Mogxknago4HLIit marepuan

. O6peweTka

. Bpyc 50x50 (ana cGecnedyeHHa BEHTUHNRLMWH)

. BeTpozawuTHbIA MaTepman

. CTponunbHana Hora

. Tenneu3onAUUMOHHBLIA MaTepwan

. Bpyc 50x50 (ana kpennernua AONONHUTENBHON TENNOU3ONALMM)
10. MNapou3onALHMOHHLIR MaTtepuan

11. NoawusKa NOTONKa

14. Kapkac HapHuaa

18. KapHW3Hana nnaHHxa

19. CreHa 38a8HHA

24, KpoHwTelH Ana KpenaeHWa BOAOCTOYHOrO enota
25. MNoawBKa KapHU3a

26. Mayapnar

26a. [MApoU30NAUMOHHBIA CNOK NOA MayapnaT

27. UemeHTHO-nec4YaHas apMUpoBaHHan CTAMKE

VO~ BN

Pucynok 1. OO0pa3zer BEINOIHEHUS y371a CKATHON KPOBJIH

Tema 19. OcHOBHBIE 0/10KEHUS TPOCKTHPOBAHUS KHJIBIX H
001IeCTBEHHBIX 31aHUI.
IIpakTnueckoe 3ansaTue Ne 29
1. OpuenTanus 31auuii Ha MecTHOCTH. [locTpoenue rpadurka po3bl BETPOB

He.]'lb 3AHATHUA: ITIOCTPOUTH PO3bl BETPOB JIA KaXAOro Meciala U rogoBYIO
pO3y BETPOB MJId AAHHBIX IIO CBOCMY BApHUAHTY, IMPOAHAJIM3HUPOBATL U CHACIIATh
BBIBOJBI.
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1. WcxomHbIe TaHHBIE I IOCTPOCHUS PO3bI BETPOB MTPUBE/ICHBI B
tabmuiie 3.
Tabmumna 3
WcxonmHble TaHABIC TS IOCTPOCHUSI PO3bI BETPOB

B

a

p

u |c C-B | B 0-B | 10 10-3 3 c-3 | IITHJIb

a

H

T

0 17 | 16| 8 9 9 8 | 21 9 3

1 6 11 | 13 15 5 6129 | 11 4

2 15 8 7 10 9 16| 18 | 12 5

3 8 14| 6 6 8 6 | 35| 15 2

4 13 | 12| 6 4 5 16| 23 | 17 4
11 8 9 7 13 171 22 | 10 3

5

6 11 5 8 9 14 16 | 22 | 14 1

7 13 8 | 11 8 7 12| 26 | 12 3

8 12 | 10| 9 11 8 11| 27 7 3)

9 13 7 8 11 9 13| 23 | 12 4

Xoa padoTbi:

Jlath onpeaeneHrne NoHATUIO “BeTep .

BcrnoMHUTH IPUYMHBIL, BIUSIONINE Ha (POPMUPOBAHUE BETpA.

KakuMm npubopom onpenesnsioT HanpaBiieHue BeTpa’?

Kak onpenenuts HanpaBieHUE BETpa.

[To xako¥ CTOpOHE TOPU30HTA OIPEAEISIETCS HA3BaHHUE BeTpa?

I{HarpaMMa Ha KOTOpPOM IOKa3aHbl HANpPAaBJIECHHS BETPOB, T'OCHOJCTBYIOIIHUX B
JAHHOW MECTHOCTH, Ha3bIBAE€TCS PO30il BETPOB.

Po3a BeTpoB — amarpamma, xapakTepHU3yollas PeKUM BeTpa B JAHHOM MECTE IO
MHOTOJIETHUM HAOJIOJCHUSM U BBIVIAIUT KaK MHOTOYTOJIBHUK, Y KOTOPOTO JIJTMHBI
Jay4ded, pacXoAsAIMXcs OT UEHTpa JuarpaMMmbl B pa3HbIX HaMpaBICHUSX,
IPONOPLUOHAIIBHBI MOBTOPSIEMOCTH BETPOB 3TUX HANpaBlIeHUH («OTKyIa» ayeT
BETEP).

abrwnE

99



Po3a BeTpoB, MOCTpOEHHAs 10 PEAbHBIM JaHHBIM HAOJIOJEHUH, MO3BOJSAET
0O JJUHE Jy4ell MOCTPOEHHOTO MHOTOYIOJIbHUKA BBIABUTH HAIpaBJICHUE
TOCIIOJICTBYIOLIETO, WJIM IPE00JIafarolero BeTpa, CO CTOPOHBI KOTOPOrO 4Yalle
BCEr0 MPUXOJNUT BO3YIIHBIN TOTOK B JAHHYIO MECTHOCTb.

OOBbsiICHEHUE OCHOBHBIX 3JIEMEHTOB PO3bI BETPOB .

1. YCIOBHO TPUHUMAIOT, YTO OJHOMY OTpPE3Ky Ha Tpaduke, COOTBETCTBYET
ONPEAECICHHOE KOJIUYECTBO JTHEM.

2. Ha nuHusSX cOOTBETCTBYIOIIMX HAIPABJICHUN OTKJIAJIBIBAIOT OT LIEHTPA YHUCIIO
JHEW C BETPAMM 3TOTO HAIIPABIICHUS U CTaBAT TOUKY.

3. ToukM, OTMEYEHHBIE HAa JIMHUSX, MOCIEIOBATEIBHO COEIUHSAIOT, B LEHTPE
PHUCYIOT KPY>KOYEK, B KOTOPOM CTaBAT YUCJIO AHEH Oe3 BeTpa (IITHIIb).

4. OCHOBHBIE U IPOMEKYTOUHBIE CTOPOHBI TOPU3OHTA.

CTy,Z[GHTBI B XO0A€ HpaKTHqCCKOﬁ pa6OTBI, JOJDKHBI IIOCTPOUTH AUarpaMmy

C

C’3 CcB

N

.

10
ClIO(B|(3CB {3 |IO3[IOB| mranh
2

ey

413|517 4| 3| 2

«Po3a BeTpoB» 3a ompenesieHHbI NepuoJ BpeMeHH, s ropoaa HoBocuOupcka.
CrenaTth COOTBETCTBYIOILIE BBOJIBI.

1. Wcnonp3yss naHHble HaAOMIOJEHUS TOTOJbl 3a SHBAapb MeECALl MOCTPOUTH
auarpammy po3sbl BeTpoB. (https://www.gismeteo.ru/diary/5225/2019/2/)

AJTOPUTM BBINOJHEHUS PAOOTHI :

1. OTKpBITH peaakTop 3MeKTpoHHBIX Tabaui Microsoft Excel .

2. [TocTpouTh TaOMHILY, UCTIONB3YSI TaHHBIC THEBHUKOB HAOIIOICHUSI
(npenBapuTeNbHO TMOACUMTANTE, BETPbl KAaKUX HANpaBICHUA ObLIM B TEUEHUE
MecsIIa.)

1. [locTpoiiTe B AJIEKTPOHHOM BapuaHTE, poO3y BETPOB (BBHIOpATh THII
nuarpaMmsbl «JlemectkoBasi»), noanuiunte auarpammy ( Hanpumep «Po3a BeTpos
g ropoga HoBocubupceka, ssuBaps, 2018 T,

Hanpasnenue Betpa [KonuuecTBo nHei
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2. Crenaiite BbIBOJI

1. Betpsl, Kakux HanpaBjeHU ObUIM B TEUCHHUE MecsIa?

2. Kaxux BeTpoB ObUIO HAUOOJBITIEE KOJTMYECTBO?

3. Kakux BeTpoB ObIJI0O HANMEHBIIIEE KOJIUIECTBO?

4, Kak HanpapJICHHE BETPOB OTPA3WIOCh HA TEMIIEpaType JAaHHOTO Mecsia?

BoiBoa: Oosbliie BCero B sSiHBape MecsAIle BETEp Ay C foro-3amaga - 11
JIHeH, 6 nHeH - ¢ wra, 4 IHA - ¢ I0T0-BOCTOKa , 4 JHS - ¢ BOCTOKA,3 JHS — OBLIA
BETPbl CEBEPO— BOCTOUHBIE, 2 JIHS - 3amajHble, | JeHb B sSIHBape MecsIe BETep
TyJl ¢ ceBepa M BooOIe He ObIJIO BETPOB C CEBEpO — 3amajaa. B TeueHue mecsia
BETPHI OBLIM FOKHOTO, FOTO — BOCTOYHOTO W IOTO - 3alaJHOTO HANpPaBJICHHS |,
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TAKO€ COCTOSIHUE BETPOB OTPA3WJIOCh HAa TEMIIepaType Mecslla, OHU ObLIN HE
CHUJIIBHO MOPO3HBIC, YMEPEHHBIC JUISI 3TOTO Mecsla Hamed HoBocuOmpckoi
oOJtacTu.

1. Odopmute 3 cnaitna nis oOuiel npe3eHTanuu, no BameMy mecsuy (1
ClTaiij - TabNInIla TaHHBIX JHEBHUKA HAOMOeHUS, 2-11 chaiin - nuarpamma «Po3a
BETPOBY, CIIAM]T - BBIBOT).

2. [TocTpoenue auarpammsel «I'0/10BO# po3bl BETPOB JIJIsl TOPOJIa
HoBocubupcka, suBapb, 2018 .
3. BBecTu B 25IeKTpOHHYIO TaOJIMILy JaHHBIE, KOTOPHIE BbI MOTYYMIH B

CBOE paboTe KOHKPETHO MO CBOEMY MecsIly (00yJaroniuecs 3armoHs0T 0010
Ta0JuUILy, IO CBOEMY MECSILY).

Yucio gHel B Mecse HanpagjieHne BeTpoB

Mtnae [C C-B B I0-B IO 10-3 B C-3
STHBApE. 31 1 3 4 4 5 11 3 0
DeBpaisb. 29 0 0 0 1 23 3 2 0
Mapr. 31 1 1 0 3 11 8 41 3
Anipes. 30 3 1 2 2 8 6 5 3
Mai. 31 1 2 2 1 3 6 3 91 4
1oHb. 30 5 4 1 2 3 11 3 1
Hro1b. 31 4 0 1 1 5 10 8 2
[ABTYCT. 31 4 1 0 6 7 4 4 5
CeHTs0pb. 30 1 4 1 1 8 6 31 6
OKTSOpB. 31 1 0 1 0 4 8 11 5 1
Hos16pb. 30 0 3 1 2 10 10 3 1
/lekaOpb. 31 2 0 0 3 13 7 4 2
Toro. 366 2 23| 20 |11 32 107 90 |53 28

8.Ha ocHOBe nosy4eHHBIX JaHHBIX TOCTPOUM T'OJAOBYIO PO3Y BETPOB ISl HAIIEH
MECTHOCTH.

c
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9. ChopmynupyiiTe BRIBOI JUIs TaHHOW AHArpaMMBbl:

1. Betpsl, kakux HampaBieHUi ObUTH B Te€UueHUE roja’?

2. Kakux BeTpoB Ob1710 HAaMOOJIbIIIEEe KOJIUYECTBO?

3. Kaxkux BeTpoB ObLI0 HAUMEHBIIIEE KOTUYECTBO?

4, Kak HanpaBieHue BETpOB OTPa3WIOCh HA TeMIEpaType roaa?

BriBog:

1. bonpmie Bcero, 107 nHeld B roAy OBUIM BETPHI FOKHOIO
HaIpaBJICHUS;

2. 90 mHei B Toy OBUTH BETPHI FOTO-3aI1aTHOTO HAIIPABJICHMS;

3. 32 nHs ObUIM BETPHI FOI0-BOCTOYHOI'O HAMPABJICHUS.

KOxHbIE BETpbl MPUHOCAT HA HAIly TEPPUTOPHUIO TEIUIBIA BO3AYX, U MPHU
9TOM YycTaHaBiuBaeTcs Terias morojga. B 2008 romy 209 nHel OBLIM BETPHI
10’)KHOTO HAIIPaBJICHUS, IOATOMY TeMIIEpAaTypbl OTHOCUTEJIBHO TEILJIBIE.

4, 53 ngHA OBIM BETphl C 3amaja 3amajHble BETPHl HA HAaIIy
TEPPUTOPUIO TIPUHOCAT OOBIYHO BJary, JaHHbIE JHEBHUKOB HaOJIOJICHHS
MOATBEPKAAIOT ATO YACTO 3alaJHOE HaIpaBJIICHUE BETPOB COMPOBOXKAAIOCH
BBITAJICHUEM OCaJIKOB.

S. CeBepoO-3anaJHbIX BETPOB ObLI0-28
6.  cesepHbIX — 23
7. ceBepo-BOCTOUYHBIX — 20

Tema 19. OcHOBHBIE 10J10)KEHUA IPOCKTUPOBAHUA KIWJIBIX M 001I1ECTBEHHBIX
30aHUM.
IIpakTnueckoe 3ansaTue Ne 30
2. IlocTtpoeHue maHa 31aHus B mporpaMmMme ABTOKA]T.

Heas 3ansarusa: M3yunuts 1npaBuina OQOpPMIIEHUS  ApXHTEKTYpPHO-
CTPOMTEINIBHBIX IIJIAHOB, HAYYUTH CTYZACHTOB YEPTUTh U YUTATH IIJIAH ITAXa.

Hcnoandyembie koManabl: Pazmepsl, @opmar (Ciioun, Tunsl muanii, TeKCTOBBIN
cTuib, PazmepHslil ctuis), Pucosanue (Tekcr).

IIpakTHyeckoe 3aaHue:

1. IlepeuepTuTh Ocu U KOHTYpHI T1aHa 3aanus (Puc. 1).
2. PazpaboTtaTh BHYTPEHHIOIO IIJIAHUPOBKY 37aHUSI.
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3. Odopmuts mian B coorBetcTBuu ¢ ['OCT.
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Xox padoThI:

1. B cmoe «Ocw» HadepTuTh pa30MBOYHBIE OCH. TOHKUMH
HITPUXITYHKTUPHBIMH JIMHASMH HAHECTH KOOPANHAIIMOHHBIE OCU BCEX CTEH 3JaHUs
(POIONIBHBIX U MOMEPEYHBIX, HAPYKHBIX U BHYTPEHHHX ), YTOOBI MOJTYYUTH CETKY
oceil. O003HAYUTH OCHOBHBIE OCH: TOPH3OHTAIbHBIE — TMPOMUCHBIMU OyKBaMu
pycckoro anaBuTa B HANPABICHHN CHU3Y BBEpX (3a McKIouenueM Oyks: E, 3, I,
O, X, I, 4, I, b, bl, b); BepTukanbHble — apaOCKUMU IM(PpamMu B HaIIpaBJICHUU
cieBa HarpaBo. [Iponycku B upoBbIX U OYKBEHHBIX 0003HAYEHUSX KOOPMHA-
LMOHHBIX OCEW HE JIOMYyCKAOTCS.

Ocu 3aKkaHUMBAIOTCSA KPY>KKaMu JHaMeTpoM 7 MM (TaKk KaKk YepTex
BoinosiHsgercst B M 1:100), B kotopsix mpudrom Ne 5 HEoOX0aMMO ykazaTh HX
0003HaYEHUSI.

Co Bcex CTOpOH Oynyliero IuiaHa CleIyeT OCTaBUThb MECTO HJisi KpbLJIEl,
HBAaKyallUOHHBIX JIECTHUL, HAapYyXHBIX pPa3MEpPHBIX LEMOYeK U Ha3BaHUsA
U300paKEHHUS.

2. B cmoe «BHemHue CTEHb» HAUYEPTUTh CTEHBI C OKHAMH U

JIECTHUYHYIO KJIETKY. TOHKMMH CIUIOIIHBIMHM JIMHUSIMA HAaHECTH KOHTYpPBI BCEX
CTEH 3JlaHuf, COOJIIo/asi B MaciiTabe WX TOJIIMHY M MPUBS3KU K KOOPIUHAIH-
OHHBIM OCSIM. TomnmuHa HapyKHBIX CTEH OIpejesieHa MPU BbIOOpE BapHaHTa
UX KOHCTPYKTHUBHOTIO pelieHus. HapyKHble CTEHbI UMEIOT IPUBS3KY, IPU KOTOPOH
BHYTPEHHSSI TpaHb HECYIIEeW CTEHbl CMEIlleHa BHYTPb 3JaHUs (B CTOPOHY pac-
MOJIOKEHUSI TIEPEKPBHITHI) Ha BEJIMYMHY TJTYOUHBI OMUPaHUs IEPEKPHITUS HA CTEHY
120 MM 1 KOHCTpyKTHMBHOro 3a3zopa 10 mm. Takum oOpa3om, MpuBs3Ka JOJKHA
o0ecrnieunTh TIIYOMHY ONUpaHUS TIUIMT TEPEKPHITUS HAa HECYIIUE CTEHbI U
Ha3HayaeTcsa He MeHee 130 MM.

3. B cioe «BHyTpeHHHE CTEHB» HAUYEPTUTh BHYTPEHHUE CTEHBI W
neperopoAku. ToNKUHy BHYTpEeHHUX cTeH npuHUMaroT 250 unu 380 MM. OgHako
cleAyeT UMETh B BHUJY, YTO, €CJIIM B CT€HE MPEANOJIaraercsl yCTpanBaTh BEHTHU-
JISIUMOHHBIC KaHAJIbI, €€ TOJIIIMHA HEe MOXKET ObITh MeHbIe 380 MM (puc. 1).

- ,2,%0 ,’Z,%‘, Kanan #a oarnom
3 IMaxe 3aKpHm
|

B B
-

i

Kanan omxpsm 8 / S \Kupnuwaﬁ cmena
Benmunupyenoe nomeuenue

Pucynok 1 — YcTpoilcTBO BEHTHIISIITMOHHBIX KaHATIOB

[IpuBA3Ky BHYTPEHHMX HECYIIMX CTE€H Ha3HA4alT, Kak IPaBUIIO,
ueHTpasibHOM (190 + 190 wmm 125 + 125 mm), T.€. TEOMETPUYECKYIO OCh CTEHBI
COBMEIIAIOT C KOOPAMHAIIMOHHOM oChlo. (Puc.2)



4, VYKa3zaTp HampasieHUE OTKpbIBaHUA JABeped. Pa3mepsl aBepHBIX
IPOEMOB M XapakTep HX 3alloJHEHHs (TIyXue, OCTEKJIEHHBIE, OJHOIOJIbHBIE,
JBYTIOJIbHBIE) 3aBUCST OT Ha3HAYEHUS TIOMEICHUS, HAIIPUMED:

— JIBEpH BXOJIHBIE B 3JaHUE MOTYT OBITh ABYINOJBHBIE C OCTEKJICHHBIMHU
MOJIOTHAMU, OTKPBIBAIOIIUMHUCS HapyXy, IUpUHOU HEe MeHee 1310 mwm;

— JBEpU MEXAY KOMHAaTaMH — OJIHOIIOJIbHBIE C TJIYXMMH WJIM OC-
TEKJICHHBIMU TIOJIOTHAMHU, OTKPBIBAIOIIMMHUCS BHYTpb, mupuHoit 710, 810, 910,
1010 mm.

S. BBINONHUTH TUIAHUPOBKY OTIEIbHBIX TOMENIEHUN HCXOAS M3 HX
Ha3HAYEHUs W 3aJlaHHOM IUIOLIA[Y, pPa3ropakvBas IPOCTPAHCTBO MEXKIY
KaluTaJbHBIMUA CTE€HaMH meperopogkamu. ONpenenuTbcss C MaTepHaioM U
KOHCTPYKIIMEN MEPEropooK, HA3HAYUTh HX TOJIIUHY COTJACHO OCHOBHBIM
TpeOOBAHMAM K MEperopoAkaM (OHH JOJIKHBI ObITh UHIYCTPUAIBHBIMU, 3aHUMATh
KaK MOYXHO MEHBIIIE MECTa B IIJIaHE, OBITh JISTKUMHU).

B CHull 2.08.02—89 «O0miecTBeHHBIE 31aHHUS U COOPYKEHUS» U3JT0KEHBI
HOPMATHBHBIE TPEOOBaHUS K pa3MepaM OTIEIbHBIX MoMeleHud. Tak, miomanb
KUIIOM KOMHATBI 12 M? M KyXHH JOJDKHA ObITh He MeHee 9 M2, IllupuHa KyxHu
JIOJKHA ObITh HE MeHee 1,7 M, nepenneid — 1,4, BHyTpUKBapTUPHBIX KOPUIOPOB
— 0,85, yoopuoit — 0,8 (MuHuManeHas ryouHa — 1,2 m). B kBaptupax s
CeMEH C WHBAIMIAMH, IEPEABUTAIONIMMUCSA Ha Kpeclax-KOJICKaxX, IUIOIIAb
KYXHH JIOJDKHA OBITh HE MeHee 9 M%, ee mmMpuHa He MeHee 2.2 M.

6. [Topcuutath pa3Mepsl MPOCTEHKOB TAKUM 00pa3oM, YTOOBI OHU OBLIH
KpaTHbI 1/2 kxuprivya ¢ yaetom mBa, T.€. 130 (510, 640, 770, 900, 1030) mm.
7. Bribupasi pasMepbl OKOHHBIX IMPOEMOB HAJ0 CTPEMHUTHCA K TOMY,

4TOOBI IJIOLIA/b OKOH B MOMEUIEHHMH COOTHOCWJIACh C IUIOIIAJbIO I0JIa 3TOTO
nomenieHus kak 1:6... 1:8. BeicoTa OKOHHOTO IpoeMa J10JKHA ObITh TaKOW, YTOObI
00ecreynBaIoCch pacCTOSTHUE OT MoJsia 10 Hu3a okoHHOro npoema 700...900 mm, a
OT MOTOJIKA JI0 BEpXa OKOHHOTO IpoeMa — He me—Hee 300 mm.
8. B cnoe «O0opynoBanne» HaYepTUTh CAHTEXHUIECKOE 000pyI0BaHuE.
9. B cnoe «Pa3meps» ykazaTh:
- BHEIIIHUE pa3Mephl 37aHus,
- BHYTPEHHUE pa3Mephl TOMELICHHI,
- PacoJIOKEHUE IBEPEM.

KoHTpoJibHBIE BONIPOCHI

Kak noanuceiBatoTcs KOOpAUHAIIMOHHBIE OCH Ha T1aHe?
Kak nokasbiBaeTcsi HanpaBlIeHUE OTKPHIBAHUS IBEPU?
Kakue pazmepsl HE0OOXOUMO yKa3aTh Ha IJ1aHe?

Kak nokasaTh HarpaBiieHHE ABMKEHUS T10 JIECTHUIIE?
Kak n300paxkaroTcsi OKOHHbIE TPOEMBI?

agbrwbdPE
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Pucynok 2 — IlpuBs3ka HapyKHbIX U BHYTPEHHHUX CTE€H K KOOPAMHALMOHHBIM
0CsIM

Tema 19. OcHOBHBIE 10J10)KEHUA TPOCKTUPOBAHUA KUJIbIX M
00IIeCTBEHHBIX 31aHUM.

IpakTnueckoe 3ansaTue Ne 31
2. TlocTpoenue paszpesa 31aHus B IporpaMme ABTOKA].

esab 3aHATHSA: HAYYUTH CTYICHTOB YEPTUTH Pa3pe3 3AaHUSL.

Hcnoab3zyembie komanabl: biiok, Pegakruposats (KonupoBats, Maccus),
Pa3mepsl (BbiHOCKA).
OO01mue cBeaeHus

[Ipu BbIMOTHEHUU pa3pe3a 3AaHHUS (COOPYKEHHMs) MOJIOKEHUE MHUMOU
BEPTUKAJILHOM IUIOCKOCTU pa3pe3a MPUHUMAIOT C TaKUM pacyeToM, 4YTOObI B
M300paKeHHE MOMa Al IPOEMbl OKOH, HApYKHBIX BOPOT U ABepei. 1o yyacTkam,
O0COOEHHOCTH KOTOPBIX HE BBISIBJICHBI B OCHOBHBIX pa3pe3ax, MPUBOASTCS MECTHBIE
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(yactuunbie) pas3pe3bl. JIMHUKM KOHTYpOB 3JIEMEHTOB KOHCTPYKIMA B paspese
U300paXkaroT CIUIOIIHOM TOJCTONM OCHOBHOM JIMHWEH, BUAMMBIC JTUHUUA KOHTYPOB,
HE IOITAaJA0IINE Ha TUIOCKOCTh CEYEHNSI — CINTOITHOM TOHKOM JIMHUEH.

W3 BUAMMBIX 3JEMEHTOB Ha pa3pe3ax H300paKarOT TOJBKO 3JIEMEHTHI
KOHCTPYKIMH 3/aHusd (COOpPYKEHHS), MOJBEMHO-TPAHCIIOPTHOE OO0OpYIOBAaHHUE,
OTKPBITHIE JIECTHULIBI U IUIONIAAKHA, HAXOASIIMECS HETOCPEICTBEHHO 32 MHUMOMN
IJIOCKOCTBIO pa3pesa.

Ha paspeszax 3manust (coopyxkeHusi) 0e3 mojaBajia TPYHT U DJIEMEHTHI
KOHCTPYKIIUH, pacloyioXeHHbIEe HIKE (YHIAMEHTHBIX OalOK M BEpPXHEW 4acTu
JICHTOYHBIX (PYHAAMEHTOB, HE U300paxatoT. TOHHEIM MOKa3bIBAIOT CXEMATUYECKU
TOHKOW IITPUXOBOM JIMHUEU.

[Ton Ha rpyHTe M300pa)katlOT OJHOM CIUJIOIIHOW TOJICTOM JMHUEH, MOJ Ha
NEPEKPBITUM M KPOBJIIO HM300pa)kal0T OJIHOM CIUIOIIHOM TOHKOM JIMHUEH
HE3aBHCHUMO OT YHUCJIA CJIOEB B UX KOHCTPYKIIHH.

CocTaB ¥ TOJIIHUHY CIOEB MOKPBITHS YKA3bIBAIOT B BBIHOCHOM 3amucu. Eciu
B HECKOJIBKMX pa3pe3ax M300paKeHbl MOKPBITHS, HE OTIMYAIOIIMECS MO COCTAaBY,
BBIHOCHAsl HAANMUCh IPUBOAUTCA TOJIBKO HA OJHOM M3 pa3pe3oB, B JIPYTUX
IIPUBOJAT CCBUIKY Ha pa3pes3, COAEPk AN MTOJTHYI0 BBIHOCHYIO HAIIIKCh.

Ha pa3zpesax BBIHOCAT U yKa3bIBaIoOT:

. KOOPJIMHAIIMOHHBIE OCH 3[aHHs (COOPYKEHHs) U PACCTOSTHUE MEXIY
HUMU U KpaHUMU OCSIMHU, OCH Y 1I€(pOPMAIIMOHHBIX II1BOB;

. OTMETKHU YPOBHSI 3€MJIM, YUCTOT'O M0JIA U TUIOLIA/0K;

. OTMETKM HHM3a HECYIIMX KOHCTPYKLIMN IIOKPBITHUS OJHOATAXKHBIX

3IaHUi (COOPYKEHMI) U HU3a TUIUT TOKPBHITHS BEPXHETO 3Ta)Ka MHOTOITAXHBIX
3/IaHUi (COOPYKEHHH);

. OTMETKY HH3a OINOPHOW YacTH 3a/eJIbIBAEMbIX B CTEHBI 3JIEMEHTOB
KOHCTPYKIIUH;

. OTMETKM BE€pXa CTEH, KapHHU30B, YCTYNOB CTEH, T'OJIOBOK PEIbCOB
KPaHOBBIX ITyTEW;

. pa3Mepsbl U MPUBS3KY (110 BHICOTE) IPOEMOB, OTBEPCTHI, HUIII U THE3]T
B CTE€HAX U MEPEropoKax, n300paxaeMbIX B CEUCHUH;

. pasMepbl Ui MpoeMa € YETBEPTSMH YKa3bIBalOT IO HAaWMEHbIIEH
BEJIMYMHE NIPOEMA;

. TOJILIMHY CTEH U UX MPUBA3KY K KOOPJAMHALIMOHHBIM OCSIM 3/1aHUS WU
coopyKeHus (IIpr HEOOXOTUMOCTH);

. MapK{ 3JIEMEHTOB 3[aHUs (COOPYXKEHUs), HE 3aMapKHUpPOBAaHHBIX Ha
maHax u gacamax;

. CCBUIKM Ha Yy3Jbl, a TaKX€ Ha 4YEpPTeKH DIIIEMEHTOB 3IaHUs

(coopyskeHus), 3aMapKHUpPOBaHHBIC HAa pa3pe3ax.
[IprmMepsb! BBITTOMHEHUS Pa3pe30B JaHbl HA pUCYHKE 1,2.

Xoxa padoThr:

1. IMoctpouTh OCcH AJisl pa3pe3a 3AaHusL.
2. HauepTuTh TUTIOBOM ATaX pa3pesa 37aHusl.
3. Pa3sMHOXWUTH TUIIOBOU DTAXK.
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4. JlouepTuTh MOABAIBHYIO YaCTh 3/1aHHUS.
5. OopMUTH KpBIIILY 3JaHUS.
6. IIpocTaBUTH pa3mepsl.

—

Pozpes -
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7. TIpocTaBUThH BBICOTHBIE OTMETKH.

Pucynoxk 1. [Ipumep BrINOSHEHUS pa3pe3a 30aHus

KoHTpoJibHBIE BOIPOCHI:

1. B kakoit mocneoBaTeIbHOCTH BEIYEPUUBAIOTCS (hacajbl, TIaHbI,
pas3pesbi?

2. Kakue oO1ue 351eMeHTbl CBS3bIBAIOT Pa3HbIe BUIbI M300paKeHUM Ha
ApXUTEKTYPHO-CTPOUTEIbHBIX YepTEkKAX?

3. Kak BbIOMpaeTcs u oTMedaeTcs MECTO IPOBEICHUs pazpesa?
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Pucynox 2. [IpuMep BBINOJHEHUS pa3pe3a MHOTO3TaXKHOTO OOIIECTBEHHOTO
3/1aHUS
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Tema 19. OcHOBHBIE 0JT0KEHUS TPOCKTHPOBAHUS KWJIBIX M 001I€CTBEHHBIX
3MaHUMH.
IIpakTuueckoe 3ansaTue Ne 34
4. Iloctpoenue (acana 31aHus B IporpaMme ABTOKAJ.

Leab 3aHATHSA: HAYYUTH CTYJCHTOB YEPTUTH (acaj 31aHusl, UCTIOIb3Ys
nporpamMmy ABTOKaJ.

3aganue.
[To mocTpoeHHOMY IIJIaHY 3/1aHUS BBITIOJTHUTH:
—gepTex ¢acana 2-yx 3TaxHoro 3aadus B Macirade 1:100;
— MIPOCTaBUTh Pa3MEPBHI.
OcHOBHBIE JTaHHBIE JIJIs1 TOCTpOeHUs (hacaa 3/1aHus:
VYposenb nosa 1 staxa 0,000
BricoTa staxa +3,000
VYpoBeHb 3eMJTU PaCCUUTHIBACTCS] MHANBUTYATIBHO
Hws oxonnoro nmpoema 1 staxa +0,750
Bepx okonHOro npoema 1 staxa +2,250
Hwn3s oxonHoro nmpoema 2 sraxa +3,750
Bepx okoHHOrO0 npoema 2 staxa +5,250
Bricota neepu 2,100
Hw3s xppimm +6,000

IHopsinok BbINOJIHEHHS PadOThI
[IpoBecTn aHaIN3 TEOMETPHUH BBIMOIHAEMOTO U300pakeHus. OnpeaenuTh
BAPUAHTHI UCIOJIb30BAHNUS B IIOCTPOCHUX CIEAYIOIINX KOMaH/: 3€pKallo,
KOIMPOBAHUE, CMEIICHUE, MaCCUB, OJIOKH | JIp.
Co3zpnats ciou, cornacHo puc. 1. KaxxaoMy ciioro OprucBOUTh UMsl, LIBET, TUII
JIMHWUH, BEC JINHUMU.
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Pucynox 54 — Coznamme cimoée
Brerepuneanne dacaza 3TAHHA

1 OmmoasTs CIIOH pasMepEL Y CTaHOBHTE TEeKYIIHHA CIIOH

«BemoMoraTelsHBIE THHHHEY. HaMeTHTE KOBETYD (dhacama mo ITHHHSM IpOeKIHOHHOH
cBia3H ¢ miadoM 3naped. Heoomszopates woMmaEgy «Jlyow H oDBeKTHYIO IpHBIIKY

(puc. 33).

J S N |lj\ |

N\

2 HamerHTs YPOBEHP 2€MIH, HCIIOIBE30BaTE KoMaHmy «OTpesok». JareM c
MOMOMBI KOMAHTH «KonnpoBaThy» HAMETHTh YPOBHH: moda | B 2 3Tama, OKOHHBIX
IPOEMOB, KPBIIIH 00 HCXOTHEM JaHHEEM (Tabmema 4), (puc. 56).

Prcymok 33 — IlocTpoense BcooMOraTelIbHELX JIEHHE
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isop 50 TS0, 1500

M50 50,

Prcymok 56 — BemepaieanHe OCHOBHEIX YPOEHEH

3 C momomrio xoMaHz «O0peszare», «¥ A IHHENTE? cHOPMHPOBATE KOHTYP
thacama 3mamma (puc. 57). 3areM DoMeHATE JHHHH KOHTYpa Gacaga clIoH
«BcnoMoraTenbHEI: NHEHY HA COOTBEICTEYIOIDHE CIOH «YPOBEHE 3IeMIE} H
wCTEHRDY .

Pucynox 57 — PopvEpoBarse KoHTYpa hacama

4 BrMepTHTE KOHTYP OKOHHOIO ONpoéMa C NEpeIIeTaMH B ciIoax «CTeHsn: H
«lIpoemzrn. Mcnomezopates xoManmm «Orpezok», «Konmpoeatew, «Cmemennes

(prc. 58).

fascfas moswa /S

dan cozdawus daoka
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5 Ha ocHOBaHHH NOCTPOSHHOIC KOHTYPAa OKOHHOTO IIPOEMA CO3IATEH DIIOK H
BCTABHTE Ha dacal, HCTIOME3yE KoMaHTel «Co3zate 0mor», «BerapnTre Oaoksw,

«Komnpoeate» (puc.59).

] ]

Prcyrok 59 — Bemepameanse dacaga 3manma

6 BreMepraTes KpRIOTy, KPBUIEYKO, JABEPHBIE IIPOEMEl H  JIPYyTHE
ApXHTEKTYPHBIE 3TEMEHTH 30aHHA H BEIIOIHHTE [OITPHXOBKY HIH TPagHSHTHYRD
JAMHEKY LOKOMA, KpemmH H T4 Henomezopats koMasgm  «Otpezors,
«llItpoxoeka» v ap. (puc. 60).

LI : |%

210 1l 1 THINRNT 1 11 1l It

[
[

i

Pucynox 60 — Berepausaune dacama sgaEas

IIpocTaHOBKA pa3MepoB

1 DBrMepTHTE BEICOTHYIO OTMETKY IO pasMepaM B COOTBETCTBHH ¢ pHC.GO1,
HCIIONE3YE KoMaHTy «(Tpezoky B CII0AX CTEHEI H IIPOSMEL
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Pacyaox 61 — IocTpoerse BEICOTHOH OTMETEH

2 3agaTh KOHTPOIHpPYEMSBIH ATPHOVT H cO3gaTh 0noK «BRIcOTHAS OTMeTKa».
Hcenonszorats KoMaeas! «3agamme aTpadyTan, «Cozaars 6ok
3 IlpocTaBHTs BHICOTHEIS OTMETEH Ha acage H OTPeIaKTHPOBATh aTPHOYTEL
4 TlpoMaprHpoBaTs KpafHHEe KOOPIHHAITHOHHEIE OCH H HOJIHCATH (acam.
Henomszorats koMasae! « Kpyvrs, « Texens.
53 Oopazen eemomHerHs Gacaga 30AHEA OpPHBEOeH Ha pHC. 62,
OKOHMaTeNbHOe odopMICHHEE SepTEEa B MPHIECHHH B.
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Puc.1 O6pa3ern BeinonHeHus dacanga 3qaHus
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Puc.2 Obpa3er BeimoaHEHUST pPaOOTHI.

IIpakTuyeckoe 3ansaTue Ne 33
1.Pacuer riyOuHbI 3a510:keHUs HyHAaAMEHTA.

Tema 20. IIpoexkTupoBaHue 0CHOBAaHM U QYHIAMEHTOB.
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Heab 3aHATHSA: HAYYUTHCS PACCUUTHIBATH MIYOUHY 3aJI0KEHUS
dbyHmameHTa.
Hcxoanbie 1aHHbIC:
1. IIpaktnueckas padora Nel «BrruepuriBaHuE KOHCTPYKTHBHOM CHCTEMBI
IPaKJAHCKOTO 3/1aHUSD)
2. Tabnuna BapUaHTOB
3. Ilpunoxenue 1 «Kapra riryOuH npomep3aHusi TPYHTOB

OO01mue cBeIeHUs

BaxkneiimmM nmapaMeTpoM, OT KOTOPOTO 3aBUCUT BBIOOp THMa (DyHIaMEHTa,
ABJIETCS €ro TIyOrHA 3aJI0KEHUS.

PaccrosiHne OT MOBEpPXHOCTHM TpPyHTa JO MOAOWBHI (yHAAMEHTa
HA3bIBACTCA IVIyOMHOH 32J102KeHUs PyHIaMEeHTA.

['myOuna 3an0xeHus GpyHIaMeHTa 3aBUCUT OT CIEAYIOIUX (aKTOPOB:

- IpOMEpP3aHusl TPYHTOB (paliloHa CTPOUTENILCTBA);

- YPOBHSI TPYHTOBBIX BOJ;

- XapakTepa 1 BUa TPYHTOB B OCHOBaHUU;

- KOHCTPYKTHUBHOI'O PELICHUS 3[JaHUs U €r0 Ha3HAYCHHUS,

- HAJIMYMS T10/1BAJIA WM MOIIOJIbS;

- YCJIOBHMM 3KCIUTyaTalluy 3/1aHHUs;

- penbeda IoAAKU 3aCTPOMKY;

- Harpy3Ku OT CTPOSIIIETOCS U PSIIOM CTOSIIIHUX 3/IaHUH.

Cornacno ycnoBuid CHull riyouna 3anoxkenusi GpyHIaMeHTa JT0JKHA ObITh
HE MEHEeEe PacueTHOM riyOrHbBI IPOMEP3aHUsl TPYHTA.

BaxxHOCTh HMH)XEHEPHO-T€OJOTUYECKUX H3BbICKAaHUN OeccriopHa, HO Ui
MHOTHX YaCTHBIX 3aCTPOMILMKOB 3Ta MpoLEeaypa sBIseTcs noporocrosmei. Hamm
CTaTbu OyJyT OPUEHTUPOBAHBI HA JIIOJIEN, KOTOPBIE B CHITy KaKUX-JIMOO MPUYHH HE
MOTYT ce0e MO3BOJUTh HAHATh I'€0JIOrOB U MPOEKTUPOBIIMKOB, HO JKEJAIOLMX Ha
TOTOBBIX MpHUMEpax pa3o0paTbCs C pacyeTaMM OCHOBaHUM, a Takke IpPyrux
3JIEMEHTOB CBOET0 OYIYIIEro A0Ma.

3agaua (mpumep):

Onpenenuts TIyOuHYy 3anokeHus pyHmamenta B r. MockBa. PaccMoTpum
HECKOJIbKO BapUaHTOB: HEOTAILJIMBAEMBIN JTOM; OTaIJIMBAaEMbI JIoM O€3 TojaBaja ¢
temneparypoil B nomemeHusx 20°C u oTariMBaeMblil JOM C HEOTAIlUIMBaeMbIM
MOBAJIOM.

Pemenmne:

1. [TepBBIM A€IIOM HaM HY)KHO OINPEICITNTh HOPMATUBHYIO TITyOUHY
CE30HHOTO IpoMep3aHus TpyHTOB (dfm), B METpax, KOTopas ONpeaesieTCs 10
bopmyie:

dj

n

=dgyM

rac do - BCJIM4YMHAa, B METpax, AJIsi:

s
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- TJIMH U CyTJIMHKOB - 0,23

- MEJIKMX W TBUICBATHIX TIECKOB, cymecei - 0,28

- TIECKOB TPaBEIMCTHIX, KPYIMHBIX U cpeaHeit kpymHocTH - 0,3
- KpyIMHOOOJIOMOYHBIX TpyHTOB - 0,34

Jlis  HEONHOPOAHOTO  CJIOXEHHs  TpyHTOB  dg ompemensieTcss  Kak
CPEIHEB3BEILIEHHOE B MpeJieNaxX rIyOuHbI IPOMEP3aHUSI.

M; - ko3 puLeHT, paBHBII cymMmMe aOCOIOTHBIX 3HAYEHUI
CPEIHEMECSIUHBIX OTPULATENBHBIX TEMIIEPATYP 3a 3UMY B JaHHOM pailoHe,
npuHuMaeMbIX 1o taonuie 5.1 CI1 "Cmpoumenvras knumamonoeus”

JImst MOCKBBI:

Mecsibl
T'on
1 2 3 4 5 6 7 8 9 10 11 12
78 |71 13 6,4 |13,0 16,9 | 18,7 | 16,8 | 11,1 | 5,2 -1,1 | -5,6 5,4

OnpenensieM Mt
M=7,8+7,1+1,3+1,1+5,6=22,9

Torna HopMaTHBHAs r1yOMHA TpoMep3aHus 1711 MOCKBBI, TIe
peo0IaIar0T TIUHBI U CYTJIMHKH, COCTABUT:

di=0,23 ¥22,9=1,1m

2. Ilocne Toro, Kak onpeaenuyii HOPMAaTUBHYIO TIyOHHY TPOMEp3aHus,
HEOOXOIMMO BBIUMCIIUTh PACUCTHYIO TyOuHY npomep3anus (dr).

Jlns1 aTOrO MCTIONB3yeTes popmyIa:

d = k,d,,

Kn 17151 HApY)KHBIX U BHYTPCHHHUX (DyHIaMEHTOB HEOTAIIMBAEMBbIX 3/IaHUH
paBeH 1,1, kpome pailoHOB C OTPULIATENIBHON CPETHETOI0BOM TemnepaTypoi. B
HaIlIeM CiTydae rojoBas Temneparypa +5,4°. Ecnu y Bac Oyaer oTpumarenbHas
roJIoBasi TEMIIEpaTypa, TO PaCUETHYIO INIyOUHY MpOMEpP3aHus JIs
HEOTaIUIMBaeMbIX 3aHui HeoOxoaumo onpenensats no CHull "OcHoBanus u
(GbyHIaMEHTBI HA BEUHOMEP3JbIX TPYHTaX".

Kp 17151 oTamIMBaeMbIX 3MaHHN OMPEAEIIIeTCs 0 TabIuIe:

OcobenHoctr Koaddumuent Kn mpu pacueTHOM CpeAHECYTOUHOM TEMIIEpaType
COOPYKEHU BO3/yXa B TIOMEIIEHUH, TPUMBIKAIOIIEM K HAPYKHBIM (pyHIamenTam, °C
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20u

0 5 10 15
Oomee
Bbe3
MoABAaJIAa, C MOJIAMH
yCTpanuBaeMbIMM:
10 TPYHTY 0,9 0,8 0,7 0,6 0,5
Ha JIarax 1o rpyHTy 1,0 0,9 0,8 0,7 0,6
10 YTCIUICHHOMY
IIOKOJIbBHOMY 1,0 1,0 0,9 0,8 0,7
MEPEKPBITHIO
C noaBaJioM WJIH
TeXHUYECKUM 0,8 0,7 0,6 0,5 0,4

MOAINO0JIbEM

IIpumeuanue: B oTarmBaeMspIX 3JTaHUSAX C XOJIOJHBIM I1OJBAJIOM C
OTpULIATEIBHON CpeaHE3UMHEN TemIiepaTypoi kn=1

CunTaem pacueTHyIO IIIyOMHY IpOMEp3aHusi:

- HeoTaruiMBaeMoe B 3uMHUM nepuoj 3aanue d= 1,1*1,1=1,21m.
OxpyriasieM B 00JIbIIYIO CTOPOHY U NpuHUMaeM d=1,25m

- OTaIJIUBAaEMoOeE 3/1aHue 0e3 MojBaa, C MOoJaMHU 10 YTEIUIECHHOMY
1oKoJIbHOMY TiepekpbiThio: di= 0,7*1,1=0,77m. [Tpuaumaem d=0,8Mm

- OTAIUIMBAEMOE 37JaHUE C XOJIOAHBIM ITOJBAJIOM C OTPHULIATEIHON
temneparypoit di= 1*1,1=1,1m. [Ipuaumaem 1,1m.

3. OnmnpenenseM TIyOMHY 3allO)KeHHS (PYHIaMEHTa IO  YCJIOBHSAM
HEJONMYIIEHUSI MOPO3HOTO Iy4YeHHs MO Taliulle HUXKE, B 3aBUCUMOCTH OT
pacnoJiokeHus1 ypoBHs rpyHTOBBIX Boa (YBI).

I'my6una 3anoxenus GyHIaMEHTOB B
3aBUCUMOCTH OT IIYOUHBI PACHOJIOXKEHUS MOI3EMHBIX

I TBI IO 1T IIIBOM
PyH 071 TONOIBO BOJ dw , M, TIpH

¢dbyHameHTa
dw < df+2 dw > df+2

CkanbHbI€, KPYTHOOOJIOMOYHBIE C
MECYaHbIM 3aIIOJTHUTENIEM, TIECKU

. He 3aBUCHUT OT df HE 3aBUCHUT OT df
TPaBEJIMCTHIE, KPYITHBIC U CPETHEH
KPYIHOCTH
[lecku menkue U npLIEBaTHIC He MeHee df TO XK€
Cymnecu ¢ mokasareneM Tekydectu [ <0 TO K€ TO XK€
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To xe, 1L.>0 TO K€ He MeHee df

CyrIIMHKY, TJIMHBI, a TAKXKE

KpPYIMHOOOJIOMOYHBIE C TITHHUCTHIM

3aroJHUTEIIEM IIPH ITOKa3aTese TO XKe He MecHee df
TEKYy4eCTH TPYHTA WIH

3anojgauTens 11>0,25

To xe, 1.<0,25 TO K€ He MeHee 0,5ds

Tak xak 6e3 HHKCHEPHO-TCOJOTHICCKIX U3bICKAHUI MBI HE MOXKEM 3HATh
TIIyOMHY pacIoIOKEHHS TPYHTOBBIX BOJI, TO IPUHUMACM HAUX Yy TITHIA
BapuaHT: He MeHee df

CoOTBETCTBEHHO, 11 HEOTaIUIMBaeMoro 3aanus d=1,25

i A A

d=1,25m

LA Vil

Jlnst otarinBaeMoro 37jauus 0e3 1mojBaja ¢ MojaMH 0 YTEIJICHHOMY
nepekpoituio d=0,8m
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Jl1s oTarmBaeMoro JoMa ¢ XOJ0AHBIM IoaBaiaoM d=1,1Mm

YTennurens

LlokonsHoe nepekpeITie

d=1,1m

Bo16op BapuanTa

Ne Bap |Paiion ctpoutensctBa [ pyHTBI OCHOBaHUS
[Teckn menxue

Ilecku nbUIEBaTHIE
Cymniecu ¢ nokasarenem Tekydectu<0
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1.  Yensbunack
2.  |Tobombck

3. Kyprau



4. |ExatepuHOypr Cynecu ¢ nokasaresnem Tekydectn>0

S.  |MxeBck CyriauHKH ¢ noka3aresiem texkydectu 0,25
6. Boponex CyriauHKY ¢ nokazarenem texkydectu 0,32
7. Boarorpan Cymniecu ¢ nokazaresem Tekydectn>0

8. [Kpacuomap Cymnecu ¢ nokazaresieMm Tekydectu<(

9.  MarHuToropck [Tecku npLIEBaTHIC

10. 'Mocksa [Mecku Menkue

11. IIckos CyrauHkKu ¢ nokazarenem texkydectu 0,32
12. |Openbypr Cyrecu ¢ mokasaresiem Tekydectu™>0

13.  |Cmomnenck CyrnuHKY ¢ Tiokaszarenem Tekydecta 0,25
14. Tromenb [Tecku mpUIECBaTHIC

15. ' VibsHOBCK CyrimHKY ¢ oka3aresieM tekydectu 0,25
16. ' Tomck Cymnecu ¢ nmokasaresnem Tekydectu<0

17. slpocnaBinb CyrnuHku ¢ nokaszareneM Tekydectd 0,25
18. | XabGaposck Cyrecu ¢ mokasarejiem Tekydectn™>0

19. Tepmb CyrnuHku ¢ nokazareneM texydectu 0,32
20. |Bonornma [lecku Melnkune

21. MBaHOBO CyrimHKY ¢ ioka3areseM Tekyuectu 0,25
22. Vpa [Tecku mbUIECBATHIC

23. Kypck [Mecku Menkue

24. Yura Cynecu ¢ nokasaresnem Tekydectu<0

25. Omck Cynecu ¢ nokasarenaem Tekydectn>0

IIpuMeuanue: - Bce 34aHUA MMEIOT MOJBAJ, OTMETKA MOJIA MOABAJA JUIS
BceX BapuaHTOB Ha 500 MM MEHBIIIE OTMETKH MOJIOIIBHI (DYHIAMEHTA;

-YpOBEHb I'PYHTOBBIX BOJI JJIsl BCEX BAPUAHTOB -4 M;

- HOMEp BapHaHTa ONpPEIEIISIETCA [0 HOMEPY B KypHaJe rPyNIbI.
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[Ipunoxenue 1
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KoHTpoJ/IbHBIE BONIPOCHI:

1. Uro Ha3biBaeTcs oOpe3om dyHaaMeHTa?
2. Uto Ha3bIiBaeTCs MojomBoi GyHaameHTa?
3. YUro Ha3bIBaeTCs riIyOMHOM 3an0keHus GpyHaamenTta’?

4. Ot yero 3aBUCHUT TITyOMHA 3a0KeHUs (PyHIaMEHTA O] HApYKHBIC
CTEHBI?

5. Kakue rpyHTBI SBISIOTCS MyYUHUCTBIMA?

Tema 20. IIpoekTupoBaHue OCHOBAHMI M (DYHIAMEHTOB.
IIpakTnueckoe 3ansaTue Ne 34
2. IlpoexTupoBaHue cCOOPHOTO JIEHTOYHOTO (PyHIaMEHTa

Hear 3ansTusa. HayuuTbcs nOpoeKTUpPOBaTH COOPHBIA  JICHTOUHBIN
byHIaMEHT.

Hcxonubie naHHbIE:
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1)  Ceuenme (yHIaMeHTa TOJ HAPYKHYIO HECYIIYIO CTCHY, HAPYXKHYIO
CaMOHECYIIYI0 CTEHY, BHYTPEHHIOI Hecyllyro cteHy, M 1:50 (cMm. mpunoxxkeHue
E);

2) Cxema pacronoxkeHuss (¢yHmameHTHeIXx Tomr, MI1:100 (cwm.
npuioxenue E);

3) Cxema pacronoxeHuss ¢GyHIAaMEHTHBIX OsokoB, MI1:100 (cwm.
npuioxenue E);

4)  PasBeptku pyngamentoB M 1:100 (cm. npunoxenue E).

3aoanue: TlpopaboTaTh COOpHBIN JIEHTOUYHBIM (PYHIAMEHT, COCTOSIIUANA W3
KEIe300€TOHHBIX IUIUT U OeTOHHBIX OJoKkoB. [IpomymaTe  MepoOnpusiTUs 1O
3amuTe GyHaaMeHTa OT BIIar.

OO01mue cBeIeHUs

JlenTouHbIl  (yHAAMEHT  TOPEACTaBIACT  COOOM  CIUIONIHYHO WM
IPEPBIBUCTYIO JIEHTY, KOTOPast TIOBTOPSIET O4YEPTaHUS KalMTAIbHBIX CTEH 3IaHMUsI-
HECYIIUX M CAaMOHECYIIUX.

COopHble  NeHTOYHBbIE (DYHIAMEHTBI COCTOSIT U3  JKeJe300€TOHHBIX
bynnamenTHsix noaymek (PJI) u 6etoHHbIX QyHIaMeHTHbIX On0k0B (PBC) (B
COOTBETCTBHUH C PUCYHKOM 6).

OyHIaMEHTHbIE TUIMTHI YKJIAJbIBAlOT HEMOCPEACTBEHHO Ha OCHOBAaHHE, a
OJIOKM Ha LIEMEHTHO-IECYaHbIN pacTBOP ¢ 00A3aTEIbHON NEPEBSI3KOM 11IBOB.

[upuny pyHIaMEHTHBIX TOAyIIEK (MOMOMIBBHI (hyHAAMEHTA) MPUHUMAIOT
Ha OCHOBAHHMM pacuera, B 3aBUCUMOCTU OT ACMCTBYIOLIEH HArpy3KH M Hecyllel
CIIOCOOHOCTH TPYHTA.

[Ipu BBIMOTHEHUU MPAKTUYECKON pabOTHI MIMPUHY MOJOMIBH (yHIAMEHTA
MPUHUMAEM KOHCTPYKTHBHO (CM. TIpriioxkeHue b).

Pucynox 6 - Bapuant c6opHoro jgeHTouHoro ¢pyHmaamenTa: 1-
dbynnamenTbiii 6510k, DBC; 2-11eMeHTHO-TIeCUaHblil pacTBOp; 3-pyHIaMmeHTHAs
noxyika, OJI

[Mupuna ¢yHTAMEHTHBIX OJIOKOB TPUHUMAETCS B 3aBHCHMOCTH OT
TOJIIIAHBI CTCHBI.

TomuHa CTEHBI, MM TonmumHaa 6710Ka, MM
380 400
510 500
640 600
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['myObuHa 3a0KeHus JEHTOYHOTO (yHIAMEHTa — OTO PACCTOSIHHE OT
MTOBEPXHOCTH 3€MJTH JI0 TIOIOMIBEI (PyHIaMEHTA.

Ompenensercs Ha OCHOBAaHMHM pacyeTa, 3aBUCHUT OT BHAA TPYHTOB,
HOPMATHBHOW TJIYOWHBI TPOMEP3aHUsI TPYHTA, OT TEMIIEPATypPHO-BIAXXHOCTHOTO
pekuMa 3/1aHusS B TIEPHOJ AKCIUTyaTallid U OT KOHCTPYKTHUBHBIX OCOOCHHOCTEH
3JTaHUS- HAJTMYKE MOJBaja, IIOKOJbHBIX ATaXEH U T.1.

[Ipu BBINOIHEHUHU TPAKTUYECKON pabOThI IITyOMHY 3aJI0KeHUsT (PyHIaMeHTa
NPUHUMAEM KOHCTPYKTHUBHO, YYUTBHIBas HalW4We TOJBAJla WU TEXHUYECKOTO
MOJAMOJbS U TO, YTO B 3/IaHUM C MOJBAJIOM IOJOMIBa (PyH/IaMEHTa pacroJiaracTcs
Ha 500MM HUXE OT YpOBHS 10J1a MOo/BajIa.

MapkupoBka 37eMeHTOB (yHAaMEHTa NPUHATA CIACAYIOIIAs:

dbysaaaMmeHTHBIX TToayiek OJI 10.24-3,

rae ®JI - pyHaaMeHT JTeHTOYHBIH;

10 - HoMUHATBHAS IIIMPUHA, 1M,

24 - HOMUHAbHAS JUTHHA, M,

3 - Tpynma 1o HecyIie crocoOHOCTH.

¢ynnameHTHBIX O0510K0B PBC 12.4.6,

rae ®bC - pyHaaMeHTHBIN 010K CIIONIHON

12 - HoMuHaIbHAS JJIMHA, IM,

4 - HOMUHaJIbHAS MIUPUHA, M,

6 - HOMHHaJIbHASI BBICOTA, JIM.

Xoxa padoThI:
Ceuenue pyHaamenra

1. [TpoBecTH KOOPAMHALMOHHYIO OCh C YKa3aHUEM €€ 0003HAUEHUSI.

2. IToka3aTh CTEHY C COOTBETCTBYIOLIEH IMPUBSI3KOM.

3. Borueptuth ¢QyHnamMeHTHbIE OJOKHM, MOKazaTh NpHBA3KY. lIpuBsizka
(byHIaMEHTHBIX OJIOKOB MPUHUMAETCS TaKasl K€, KaK y CTEH.

4, Borueptuth (pyHIAMEHTHYIO IUIUTY C COOTBETCTBYIOIIECH MPHUBSI3KOM.

Jns  onpeneneHuss NOpPUBS3KKM  (PYHIAMEHTHOM IUIUTBI  HEOOXOAMMO
ONpENENUTh BEJIWYMHY BbUIETA «a W TPUOABUTh K HEH COOTBETCTBYIOUIYIO
NPUBS3KY (PYyHIAMEHTHBIX OJIOKOB (B COOTBETCTBUH C PUCYHKOM 7).

aZ:lZOO——600::300ﬂWM

480,120
1

Y
780 1420
1200

a
F—

Pucynok 7 - OnpezeneHne BeJIMYMHbI CBECOB
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5. Hanectn ypoBennr otmetkn =+0.000, otmeTkn obOpesa dyHmameHTa (CM.
npuioxenue b)).

6. BeruepTUTh KOHCTPYKIIMIO MIEPEKPBITUS C TTOJOM, TOMIKUHOM 300 MM.

/. IIpoBecTy ypoBEHb MOBEPXHOCTH 3eMJIU (CM. npuiioxkeHue b).

8. OTHOXUTh YPOBEHb TOJBaJla MM TEXHUYECKOTO TMOAMONbS (CM.
npuioxeHue b).

9. Onpenenuth OTMETKY MOIOMIBBI (PyHITAMEHTA.

10. Onpenenuts HEOOXOAUMOE KOJIMYECTBO OJIOKOB IO BBICOTE (B
COOTBETCTBHUH C PUCYHKOM 8).

BricoTa dyHnamenTa onpeaensercs

24-03=2.1u,TAC

2.400M-0oTMeTKa MOIOIIBHI (DYHIAMEHTA;

0.300m-oT™meTKa 00pe3a pyHIaMeHTa.

KonuuectBo 0:10k0B onpexaensercs: 2.1-0.3=1,8u, rie

0,3M- BbIcOTa (DyHAAMEHTHOM MOYILIKH.

1,8:0,6 =3010Ka

Eciu HeT BO3MOXXHOCTHM TNMPUMEHUTH OCHOBHOM 010K BbicoTOM 600MM,
npuMeHsieM J00opHbIi 610k 300MM

+0.000

-0.300 P—
-07

|

I

\

‘ -1900
-2400 |

Pucynox 8 - Onpeznenenue BoICOTH pyHIaMEHTa

11. TIpopabotath MepONPHUITHS MO 3amuTe PyHIaMEHTA OT BIIArH.

12.  Odopmuts ueptexk ¢ yuerom tpedoanuit CIIJIC - Bce smemMeHTHI,
KOTOpbIE TIONAJal0T B CCUYCHHE OOBECTH CIUIONIHOM TOJCTOM JIMHHUCH,
TUAPOU3OJALMI0  CIUIOIIHOW YTOJILEHHOM, JIMHHUIO TOJIa CIUIOMIHOW TOHKOW

JINHUEMN.

13.ITpunoxenue b
14.3ananue 1151 NpakTUYECKOW paboThI

[upuna [upuna
Ilupuna
OrmeTka MOAYIIKY MOJ| MOAYIIKH IMOJ
Ne OrMeTka OrMerka TIOYIIKY TIOJ,
nosia HapyXHYIO BHYTPEHHIOIO
Bap. o0pesa,m 3EMIIH,M HapYKHYIO
ojiBasa CAMOHECYIIYI0|  HECYIIYIO
HECYIIYIO CTEHY]
CTEHYy CTEHYy
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1 -0.420 -0.500 -1.900 1200 1000 1400
2 -0.420 -0.600 -2.100 1000 800 1200
3 -0.420 -0.700 -2.400 1200 1000 1400
4 -0.420 -0.800 -2.600 1000 800 1200
5 -0.420 -0.900 -2.500 1200 1000 1400
6 -0.420 -1.000 -2.000 1000 800 1200
7 -0.400 -0.500 -1.800 1200 1000 1400
8 -0.400 -0.600 -1.900 1000 800 1200
9 -0.400 -0.700 -2.100 1200 1000 1400
10 -0.400 -0.800 -2.400 1000 800 1200
11 -0.400 -0.900 -2.600 1200 1000 1400
12 -0.400 -1.000 -2.500 1000 800 1200
13 -0.400 -0.500 -2.000 1200 1000 1400
14 -0.420 -0.600 -1.800 1000 800 1200
15 -0.420 -0.700 -1.900 1200 1000 1400
16 -0.420 -0.800 -2.100 1000 800 1200
17 -0.420 -0.900 -2.400 1200 1000 1400
18 -0.420 -1.000 -2.600 1000 800 1200
19 -0.420 -0.500 -2.500 1200 1000 1400
20 -0.400 -0.600 -2.000 1000 800 1200
21 -0.400 -0.700 -1.800 1200 1000 1400
22 -0.400 -0.800 -1.900 1000 800 1200
23 -0.400 -0.900 -2.100 1200 1000 1400
24 -0.400 -1.000 -2.400 1000 800 1200
25 -0.400 -0.500 -2.600 1200 1000 1400
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"BMUDQALLIO ‘BNNBLIOENOADN2 BEHALIeXINUAeS ‘BNNBLIoENoAdpN2 BeHALraUHOENd02
‘OHHaNIN B ‘n2eLrs Wo BuHaNepH/h aurmes eHeduanoApadu auHawepHAD nnHesodnuxeodu nd | poadq

7 9 o

19HHES0QNEAUA
9HaGdT]
HawusgaUaLEhoy

‘neeLs Wo auHawepH/Ah aurimee ou sruusnduodan  UenApod | “soMOLIg
XGHHALBY N WINLLI XFHHAUBQOEBLIXK €N NNMBALO0O LWHaWBQH/AD NaHhAUHALI NGHAOQO auaLUogedod | :anHepeg
BUHANBOH/AD O20HRAWHALI 020HAOQO anHEesodnuX¢e0d | end ]

SN auoged sexoonuNeq |

7 QUHXOIrUd] |

Tema 20. IlpoexTHpoBaHue OCHOBaHMI U ()yHIAMEHTOB.
IIpakTu4yeckoe 3ansitue Ne 35
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3. Cxema pacmnoyioxkeHust GyHIaMEHTHBIX TIOIYIIEK COOPHOTO JIEHTOYHOTO
dyHIameHTa.

Heab 3ansaTusa: HayuuTbcss HayduTbCA BBIMIOJNHATH PACKIAIKYy M BBIOOP
(byHIaMEHTHBIX MOAYIIEK COOPHOTO JICHTOUHOTO (PyHIaMEHTA.

Iopsiaok BbINOTHEHUSI PadOTHI:

1.  Toukumun ITPUXITYHKTUPHBIMH JUHUSAMU HAHECTH BCE
KOOPJIMHAIIMOHHbBIE OCH ¢ 0003HAUEHHUEM.
2. CormacHo CEUYCHHIO byHmamenTa BBIYEPTUTH MIPUBS3KY

GbyHIaMEHTHBIX TIOTYIIICK.

3.  Hasectn nmpuBsi3ku GyHIaMEHTHBIX IUTUT K KOOPIUHAIIMOHHBIM OCSIM.

4.  BpImonHUTH packiagky (yHIaMEHTHBIX MOAYIIEK, HAYWHAS C JICHT
MO/ HECYIIUMU CTEHAMH.

5. 3aMapkupoBaThb BCE€ 3JEMEHThl (yHAAMEHTa, HAHECTU MO3ULUU U
pa3Mepbl MOHOJIUTHBIX YYaCTKOB.

6. Odopmutre ueprex ¢ yuerom TpeboBanuii CIIJIC - dynaameHTHBIC
noAymku u MY 00BeCTH CIUIONTHON TOJCTOM JIMHUEH,  IITPUXOBKY MY
BBITIOJIHATD CIUIONIHON TOHKOM JInHUeH (cM. mpuioxkenue E). Hanectu nonoxenue
CEKYIIUX IMIOCKOCTEH.

7.  3anonHuThb crienudukanuio (cM. nmpuioxeHue E)

Cxema pacnosioskeHus1 (PyHIaMEeHTHBIX 0JI0KOB

1. Toukumu MITPUXTYHKTUPHBIMH JTMHUSIMA HAHECTHU BCE
KOOPJIMHAIIMOHHBIE OCH ¢ 0003HAUCHUEM.
2.  CormnacHo CEUYECHUIO dbynmamenTa BBIYEPTUTH MIPUBSI3KY

(byHIaMEHTHBIX OJIOKOB.

3. Hamectn mnpuBsizku (QyHIaAMEHTHBIX OJOKOB K KOOPIWHAIMOHHBIM
OCSIM.

4.  BBINOJHUTH packiaAky (QyHIaMEHTHBIX OJIOKOB C MEPEBA3KOM IIBOB,
HA4YMHAas C JICHT MO/l HECYIIMUMU CTEHaMHU.

5. 3aMapkupoBaTh BCE€ 3JEMEHThl (PyHIaMEHTa, HAHECTH NO3ULUU H
pa3Mepbl MOHOJUTHBIX YYaCTKOB.

6. Odopmure ueprex ¢ ydetom TpeboBanuii CIIJIC -dyHmameHTHBIC
omoxku M MY 00BecTH CIUIONIHOM TOJICTOM JUHHEH, MTPUXOBKY MY BBIIOJHUTH
CIUIOIIHOW TOHKOM NuHUEN (cM. mpuiiokeHue E). Hanectu mosioxkeHue CeKylmx
IIJIOCKOCTEN.

7.  3anmonHuTh crienudukanuio (cM. npuioxenue E).

Pa3BepTKu (pyHA1aMEHTOB

Pa3BepTku (yHIaMEHTOB J€NIaloT MO OCSAM M COOTBETCTBEHHO MX UMEHYIOT-
«Pa3BepTka nmo ocu A» unu «Pa3BepTka 1o ocu by.

Ha pa3BepTke moka3pIBalOT pacnojiokeHue (PyHIaMEHTHBIX IUTUT U OJIOKOB,
UX MapKH, KOHTYpPbl HMII, OTBEPCTHM U JOPYTUX DIIEMEHTOB. | MIpPOU30IALUIO
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M300pakaloT CIUIOMIHOM TOJCTOM nuHuer. KoHTyp Os0Ka, MpeacTaBisIIOMd Ha
pa3BEPTKE TOPEL, BBIICISIOT JUArOHATBHBIMU JIMHUSIMU.

Ha pasBepTkax HaHOCST pa3Mepbl MOHOJIUTHBIX YYacTKOB, OTBEPCTHUH U
pasMep MEXIy KOOPJAMHAIMOHHBIMH OCSMH. YKa3bIBalOT BBICOTHBIE OTMETKHU
noJomBEl  yHIaMeHTa, obOpe3a (QyHAaMEeHTa, OTMETKH HHXHEH IJIOCKOCTH
Kaxioro 6yoka (cM. npusnoxxenue E).

IIo HCO6XOI[I/IMOCTI/I Pa3BEPTKHU COIMPOBOKAAOT MMOACHAIOIMUMU HAAIIUCAMMU.

IIpunoxenue E

CXAVA PA OICKEHAH OYHUAMGHTFEK TTUT

8
B~ [%'wﬁsm OB ] B &b
e T‘%
‘ 2 L
I2 =
780 |81 1a20 700 |€ 700 420 | |S 780
| |
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Bl 7

12000
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4‘m44m44m4®ﬂ14%ﬂ§
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b 4200
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g
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CHMKALVH OHOAMEHTFRX TTUT

7}%3 (bosHaueHue HauverosaHue | Ko Macca bum.
DTN Cep. 11D-5ebn.3 VT 24-3 5 1210]

/ Q1 14.12-3 3 |1200]

T dIN2.24-3 1 |1760
|oria 7 QI2.12-3 1180
o) T Q2.8 3 41570

[Iponomxenne npunoxenus E
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CXEVA PA O ICHEHH OYHOAMEHTHBEK B/ IKK(B

[

HaunveHosaHue

DB C2A.6.6
DEC12.6.6

o DBECO.6.6
X DEC24.4.6

| 980
T DEC12.4.6 11480
y DECR.4.6
MbHrunHee yyacnku

| My/600x600x100

w4 4OOX 6OOX200
MY5 600x600x200 I- \-m

[Iponoikenue npuitoxkenus E
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PASBEPTKA 'O Q01 A

-
M3 1420 M3 1020 icposomiung oy

-0.900 L
2100 Dbl |OhE2 51 ph3|ob3 ?
L ob1 2| @61 [] -2400

1 1 | | [ L | | ;;

A\ L DB Db
4200 4200
8400

0 2 3

PASBEPTKA 'O Q1 1

[opusoHmabHas
euaposormn M1 1 -0300
0900 et - L
2 [T@BL | @BL_ |63]9b3[¢63 PBL_JI%63953] _ 1500
-2.100 Q6L | obl | 9ol 1 bl L
L 6L | @61 |o63[eb3|en3]@B2] @bl [ eh3|¢h3| -2400
—~ T —E OB

Y 12000
5 A

KoHTpoJsibHBIE BONIPOCHI

1. Kakue KOHCTpYKTHBHBIE CXeMbI ()yHIAMEHTOB BbI 3HAaeTE?
2. Kakue hyHI1aMEeHThI Ha3bIBAKOTCS JICHTOUHBIMU?

3. Uro BnusieT Ha TIyOUHY 3a70KeHHs pyHIaMeHTa?
4. B xakoMm cirydae BMECTO JICHTOUHBIX (DYHIaMEHTOB 10T CTEHAMH MaJIO3TaKHBIX

3JTaHUM 11eTIECO00Pa3HO MPUMEHHUTH CTOI0YaThIe PYHIaMEHTHI?

Tema 20. [IpoekTupoBaHUe OCHOBAHMI U (DYHTAMEHTOB.
IIpakTnueckoe 3ansaTue Ne 36
4. CeyeHue JIGHTOYHBIX (PYH/IAMEHTOB U3 COOPHBIX JKEJIE300€TOHHBIX DJIEMEHTOB.
Hean 3anaTus: [lo 3a1anHpIM TapamMeTpaM BBIYEPTUTH MOMEPEYHOE CEUCHUE
JIEHTOYHBIX (PYHIAMEHTOB U3 COOPHBIX JKEJIE300€TOHHBIX 3JIEMEHTOB.

Oo0mue cBeIeHUS
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Ceuenus ¢yHmameHToB wu300paxkator B Macmrtade 1:20. Ha ceuenun
U300paXkaroT KOHTYpPHI (yHIaMEHTa, HU3a CTCHBI WM IIOKOJIA, a TaKKe IIOJI
MIOMEIIEHUS, ITOBEPXHOCTH 36MJIM ¥ THAPOU3OISIHIO. [Ipy BRIYCpUYNBAHUY CCUCHUS
(GyHIaMEHTOB HapY>KHBIX CTCH JAlOT H300pakeHNE OTMOCTKH.

Ha ceyeHMM TIPOCTaBJISIOT pa3Mephbl YCTYIOB, OTACIBHBIX 3JCMCHTOB
(GyHIaMEHTOB, IIMPHHY MOJOMIBEI U 00pe3a (yHIaMeHTa, a TaKKe TOJIUHY
CTCHBbI C TPHBSI3KOH K OCsIM. PekoMeHIyeTcss TakkKe yKa3aTh MapKy COOPHBIX
9JIEMEHTOB W WX pa3Mmepbl. Ha cedeHusx CTaBAT OTMETKH Iojia TEPBOTO 3Taxa

(0,000), obpe3a u moaoMIBEI PYHIAMEHTA, YPOBEHb TOBEPXHOCTH 3€MJIH .

BapuaHt 1

Bbino/HUTL ceyeHne GyHAAMEHTOB:
OTmeTKa 3emnn -1.00m
OTmeTKa nogoLBbl pyHAameHTa  -2.90m
OTmeTKa nona noasana -2.40m
LWvpuHa nogowsbl GyHAAMEHTA:
Moa HapyXHYIO CTEHY 800m
MNon BHYTPEHHIOK CTEHY 800m

BapuaHTt 7

BbinonHUTL ceyeHne GyHAAMEHTOB:
OTtmeTKa 3emnmn -1.50m
OtmeTKa nogouwsbl pyHAameHTa  -3.00m
OTmeTKa nona noasana -2.60m
LnpnHa nogowsbl pyHAAMEHTA:
Moa HapyXHYIO CTEHY 800m
Moa BHYTPEHHIOK CTEHY 800m

BapuaHTt 2

BbINONHUTL ceyeHne d)yH,CLaMeHTOBZ

BapuaHTt 8

BbINONHUTL ceyeHne d)pr,aMEHTOBZ

OTmeTKa 3emMnmn -1.40m OTmeTKa 3emnmn -0.80m
OTmeTKa nogowsbl pyHagameHTa -3.10m OTtmeTKa nogowsbl pyHagameHTa -2.70m
OTtmeTKa nona nogsana -2.60m OTtmeTKa nosa noasana -2.20m
LnpurHa nogowsbl dyHAAMeEHTa: LWnpurHa nogowsbl dyHAAMEHTA:

Mon Hapy»XXHYIO CTEHY 1200m Moa HapyXHYIO CTEHY 800m

MNon BHYTPEHHIOK CTEHY 1200m Moa BHYTPEHHIOK CTEHY 800m
BapuaHrt 3 BapuaHTt 9
BbinonHUTb ceveHne GyHOAMEHTOB: BbIinonHUTb ceyeHne GyHAAMEHTOB:
OTmeTKa 3emnmn -0.90m OTmeTKa 3emnmn -0.90m
OTmeTKa nogowsbl pyHAameHTa  -3.00m OTtmeTKa nogowsbl pyHAameHTa -3.50m
OTmeTKa nona nogsana -2.50m OTmeTKa nona noasana -2.90m
WuvpwnHa nogowsbl PyHAAMEHTA: WunpnHa nogowsbl PyHAAMEHTA:

MNoa HapyXHYIO CTEHY 600m Moa HapyXHYIO CTEHY 1200m

MNMoa BHYTPEHHIOK CTEHY 600m

Moa BHYTPEHHIOKO CTEHY 800m

BapuaHt 4

BbinonHUTL ceyeHne GyHAAMEHTOB:
OTmeTKa 3emMnun -0.80m

OtmeTKa nogowsbl pyHAameHTa  -3.00m
OTmeTKa nona noasana -2.40m
WwnpurHa nogowsbl dyHAAMEHTA:
MNopa, HapyKHYIO CTEHY 1200m
MNoa BHYTPEHHIOK CTEHY 1200m

BapuaHT 10

BbinonHUTb ceyeHne GyHAAMEHTOB:
OTmeTKa 3emnmn -1.10m
OtmeTKa nogowsbl pyHAameHTa  -2.80m
OTmeTKa nona noasana -2.20m
WnpnHa nogowBsbl dyHAAMEHTA:
MNopa HapyXHyto CTeHy 800m
MoAa BHYTPEHHIOK CTEHY 800m

BapuaHT 5

BapuaHTt 11

133




BbINONHUTL ceyeHne GpyHAaMEHTOB:

OTmeTKa 3emaun -1.10m
OTmeTKa nogowsbl pyHAameHTa  -3.30m
OTtmeTKa nona noagsana -2.20m
WwnpurHa nogowsbl dyHAAMEHTA:
Mopa, HApPYXHYIO CTEHY 1200m
MNopn, BHYTPEHHIOK CTEHY 1200m

BbINONHUTL ceyeHne dpyHAaMEHTOB:

OTmeTKa 3emnu -1.60m
OTtmeTKa nogowsbl pyHAameHTa  -3.30m
OTmeTKa nosa noasana -2.80m

WwnpuHa nogowsbl dyHAAMeEHTa:
Mopa HapyXHyo CTEeHY 600m
Mopa BHYTPEHHIOKO CTEHY 600m

BapuaHT 6
BbinonHUTb ceveHne GyHLAMEHTOB:

OTmeTKa 3emnu -1.20m
OTmeTKa nogowsbl pyHAameHTa  -2.80m
OTmeTKa nona nogsana -2.30m

WwnpurHa nogowsbl dyHAAMEHTA:
Moa HapyXHYIO CTEHY 800m

MNoa BHYTPEHHIO CTEeHY 1200m
BapuaHTt 13
BbinonHUTb ceyeHne GyHLAMEHTOB:
OTmeTKa 3emnn -1.50m
OTmeTKa nogoLBbl pyHaameHTa  -3.60m
OTmeTKa nona noasana -3.00m

LWvpuHa nogowsbl dyHAAMEHTA:
Mon Hapy»XXHYIO CTEHY 800m
MNon BHYTPEHHIOK CTEHY 800m

BapuaHTt 12
BbinonHUTb ceyeHne GyHOAMEHTOB:
OTmeTKa 3emnmn -1.30m
OTtmeTKa nogouwsbl pyHAameHTa  -2.90m
OTmeTKa nona noasana -2.30m
LnpnHa nogowsbl pyHAAMEHTA:
lMopg, HapyXHYIO CTeHy 1200m
[Mopg, BHYTPEHHIO CTEeHY 1200m
BapuaHTt 14
BbinonHUTb ceveHne GyHOAMEHTOB:
OTmeTKa 3emnmn -1.40m
OTtmeTKa nogouwsbl pyHAameHTa  -3.40m
OTmeTKa nona noasana -2.80m

WnpurHa nogowsbl dyHAAMEHTA:
Mopa HapyXHyo cTeHy 800m
Moa BHYTPEHHIOK CTEHY 800m

BapuaHT 15

BbInoNHUTb cevyeHne GyHAAMEHTOB:
OTtmeTKa 3emnmn -1.10m
OTtmeTKa nogowsbl pyHagameHTa -3.10m
OTmeTKa nona noasana -2.50m

WnpurHa nogowsbl pyHAAMEHTA:
MoAa HapyXHYIO CTeHY 600m
NMoAa BHYTPEHHIOK CTEHY 600Mm
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Tema 21. [IpoekTHpOBaHUE CTEH IPAKIAHCKUX 3AHUH.

IIpakTuueckoe 3ansaTue Ne 37
1. Pacuetr npo€MOB KUPIIUYHBIX CTEH.
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Iean 3ansaTusa: HayuuTbcsa paccunThiBaTh NPOEMBI B KUPIIMYHBIX CTEHAX
3aganme: BbINOIHUTE pacyeT OKOHHBIX ITPOEMOB, PACIIOJIOKEHHBIX
B Hapy’KHOM cTeHe. MapKy OKOH NPHHSTH MO 3aJaHHI0 (CM. puiioxkeHue B).

Xo0 pabomeui:
1. Mapxkuposka okna O] PC3 15-18
O/l — oKHO epeBsIHHOE
PC3 — pa3genbHO-criapeHHOM KOHCTPYKIIMU C TPEMsI CTEKJIaMu
15 — BBICOTA, IM
18 — mmpuna, M
2. BrlmonHsieM pacueT OKOHHOTO MpoeMa MapKu
Ol PC3 15-18
1800 + 10 + 10 = 1820 mm,
rae 10Mmm-3a30p A1 MOHTa)ka OKOHHOT'O 0JIOKa;
1820 — 65 — 65 = 1690 mm,

rae 65MM-BeIMYMHA YETBEPTH (B COOTBETCTBUU C PUCYHKOM 9).

10 1800 , 10

640

o 1 |
T T

©65., 1690 |, 65

7

PucyHok 9 - Pacuetr 0KOHHOTO ipoema
3. BoimonauTth uepTex npoema B maciitade 1:50 ( B COOTBETCTBHH C PUCYHKOM

640

o171
1690

Pucynok 10 - OkoHHBIN poem

4. 3anoyHATH CTICTIM(PUKAIUIO CTOJISIPHBIX U3/IETNI (B COOTBETCTBUU C PUCYHKOM
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THYDKALYH CTOEPHLK VBOE WM

5

mip 8
/ /

n/\f3 (PosHaueHue HauveHosarue | Ko Macca bum.
(XHa

QOl| racr 23166- 99 TPC3 1515 5

@ | PC3 1518 1

8 | PC3 512 1

B 60 65 101, 15 20

Pucynox 11 - [Tpumep 3anonHenus cnenuPuKaluu CTOISIPHBIX U3AIUN

3ajanue Ha MPaKTUYECKYI0 paboTy

[Ipunoxenue B

Ne Mapka okHa
BapuaHTa

1 OJPC3 15-15 OJIPC3 15-12
2 OJIPC3 15-12 OJIPC3 15-18
3 OJIPC3 15-9 OJIPC3 15-6
4 OJIPC3 15-18 OJIPC3 15-15
5 OJIPC3 15-6 OJPC3 15-9
6 OJIPC3 15-15 OJIPC3 15-18
7 OJIPC3 15-12 OJPC3 15-15
8 OJIPC3 15-9 OJIPC3 15-12
9 OJIPC3 15-18 OJIPC3 15-9
10 OJIPC3 15-6 OJIPC3 15-6
11 OJIPC3 18-15 OJIPC3 15-18
12 OJIPC3 18-12 OJPC3 15-15
13 OJIPC3 18-9 OJIPC3 15-6
14 OJIPC3 18-18 OJIPC3 15-9
15 OJIPC3 18-6 OJIPC3 15-12
16 OJIPC3 18-15 OJIPC3 15-12
17 OJIPC3 18-12 OJIPC3 15-18
18 OJIPC3 18-9 OJIPC3 15-6
19 OJIPC3 18-18 OJPC3 15-15
20 OJIPC3 18-6 OJIPC3 15-9
21 OJIPC3 15-15 OJPC3 15-9
22 OJPC3 15-12 OJIPC3 15-18
23 OJIPC3 15-9 OJIPC3 15-12
24 OJIPC3 15-18 OJIPC3 15-6
25 OJIPC3 15-6 OJIPC3 18-18

Tema 21. IIpoekTHpOBaHHE CTEH IPAKAAHCKHUX 3AAHUI.
IIpakTnueckoe 3ansaTue Ne 38
2. Pacuer npOCTEHKOB KUPIUYHBIX CTEH.

Iean 3ansaTusa: HayuuTbcs paccunThIBaTh NPOCTEHKN B KUPIIMYHBIX

CTCHaAX.
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3amanue: BeIMOJIHUTH pacyeT MPOCTEHKOB, PACTIOJIOAKEHHBIX B HAPYKHOU
CTeHE TOMMHON 640 MM, IIMPUHY OKOHHBIX IPOEMOB IPHUHSTH MO MPAKTUYECKON
pabote Ne 30.

OO0mue cBegeHus

1. TlpuBsi3ka OKOHHBIX M JIBEPHBIX MPOEMOB OCYIIECTBISECTCS C y4E€TOM
pa3MepOB KHUPIHUYHBIX IPOCTEHKOB. IIpoeMbl dYepenyroTcs ¢ pAIOBBIMH M
YTJIOBBIMH MPOCTEHKAMHU (B COOTBETCTBUU C PUCYHKOM 12).
B xupnu4uHBIX CTeHaX NPOCTEHKU JOJKHBI OBITh KpaTHBI pa3MepaM KHUpIIUYa,
MOATOMY BEJIMYMHA MPOCTEHKOB MOXeT ObiTh: 510, 640, 770, 900, 1030, 1100,
1290, 1420, 1550, 1680, .... (u nanee yepe3 130 Mm).

520 120 120 520
@
02 02
1550 ,1390 ,1420 ,1390 , 1550

6300

@D (&

Pucynok 12- Pacuet npocTeHKOB

Tema 21. IIpoekTHpOBaHHE CTEH IPAKAAHCKHUX 31aHUI.
IIpakTuyeckoe 3ansaTue Ne 39
3. Tlonbop nmepeMbluek HaJ MPOEMAMH B KUPIMUYHBIX CTEHAX.

Hean 3ansaTus: Hayuuthcs monduparsh nepeMblUKd B KUPIUYHBIX CTEHAX,
0QOpMJISITH BEOMOCTb U CIIEHU(PUKALNIO TEPEMbIYEK.

3apanme: [logoOpaTh MepeMbIYKH HAJ OKOHHBIMH IIPOEMaMH B HapYXHOM
Hecyle crene, Tonuuon 640MM, B Hapy>KHOM CaMOHECYIIEH CTEHE, TOJIIUHON
640 MM, BO BHYTPEHHEHl HecylleWl cTeHe, ToJmuHOW 380MM U TEPEropojke,
ToIMHON 120MM.

OO0mue cBeneHnst

[lepembruka — 3TO TOpU30HTaIbHAs OajKa, ycTaHaBIMBaeMas HaJl IpOeMaMHU
B CT€HAX U3 MEJIKOPA3MEPHBIX FJIEMEHTOB.

[To xapakTepy pabOThI IEpEeMBIYKU OBIBAIOT:
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® HEHECyIue — BOCIPUHUMAIOT COOCTBEHHBIN BEC U BEC
BBIIIEPACIIONIOXKEHHON KIa/IKU CTEH;

® HeCyIllie — BOCIPUHUMAIOT COOCTBEHHBIN BEC, BEC BBIIIEPACTIONOKEHHON
KJIAJIKA CTE€H M Harpy3Ky OT 3JIEMEHTOB IepeKpbITHsl. OHU Ha3bIBAKOTCS
YCUJIEHHBIE, UMEIOT OO0JIbIIIE TIONIEPEUHOE CEUEHUE U JOTIOTHUTEIBHO aPMUPYIOTCSL.

B kupnuyHO# Ki1agke HaJl OKOHHBIMM U JIBEPHBIMHU IIpO€MaMU HEOOXOIUMO
YKJIaJIbIBaTh MEPEMBIUKH - OOBIYHO 3TO KEJIE€300€TOHHBIE 3JEMEHTHI 3aBOJICKOTO
U3roToBJieHus o TunoBoi cepuu 1.038.1-1 wim B cydae OOIBIINX TPOJIETOB - MO
cepun 1.225-2. Taxxke, eclid HET BO3MOKHOCTH KYNUThb TOTOBBIE TNEPEMBIYKH,
MOXHO B YCJIOBHMSIX CTPOMKH BBINOJHUTH apPMHPOBAHHBIE MOHOJIUTHBIE
KEJIe300€TOHHBIC MEPEMBIYKH WM Okl W3 METaNIMYECKUX JJIEMEHTOB - BCE
3aBUCHUT OT Pa3MepOB MPOEMa U Harpy3KH Ha CTEHY.

KenezobeTonnsle nepembiuku 1o cepun 1.038.1-1

[TonoOpaTh nepeMbIuKH 1O JaHHOU cepu rpocto. HykHO 3HaTh:

- LIMPUHY [Ipoema,

- Harpy3Ky Ha II€pEeMbIYKy OT COOCTBEHHOTO Beca, Beca CTEHbl M
nepeKpbITHs (OOBIYHO AJISL JKWIBIX JOMOB, B KOTOPBIX HET OOJBIIMX Harpy3ok,
MO>KHO BBIJICJINTH TPU TUNA: | - ciydaid, KOI/ia Ha CTEHY ONMPAETCs IEPEKPBITHE; 2
- KOTJla CTEHA CaMOHECYINasl U MEPEKPBhITHE HE ONMMUPAETCS; 3 - KOI/IA MEepEeMbIUKa
YKJIaJIbIBACTCsl B KUPIIUYHOW NEpEeropoike ToMuHon 120 Mm).

Bce nepembluku B cepun HUMEOT oOo3HaueHue, Hampumep 2I11618-8 u
IPUBEAECHBI B BUJIE TAaOIUIbI, B KOTOPOM YKa3aHbl HEOOXOUMBbIE XapaKTEPUCTUKU
- pa3Mepsbl, BEC U I0NyCTHUMas Harpy3Ka Ha MepEeMbIUKY.

Yro 3ammdpoBano B HazBaHuM nepeMbraky 211518-8?

I1Ib - ato mapka. Ecte mapka IIb - nmepembluku OpyckoBble mupuHoi 120
uii 250 MM, KOTOpbIE HY’)KHO HaOMpaTh MO HECKOJbKO IITYK B 3aBUCHUMOCTHU OT
IIMPUHBl CTEHBl U TOJILMHBI MEPEMBIYKU (JJIs1 MEPEropoiku ToamuHoi 120 mm
YKJIQIBIBAETCS OJ[HA MTEPEMBIUKA, JJIsI CTeHBI TOJIIUHON 380 MM - yKe IBE WIHM TPU
nepembrukn). A ectb Mapka [1I1 - aTo nepembruku rummtHbIe mupunoi 380 wim 510
MM, pacCUMTAaHHbIE HA TO, YTOOBI IEPEKPHITH CPa3y BCIO CTEHY MO HIMPUHE.

2 - 370 P, CKPHIBAIOIINKI B ce0€ pa3Mephbl CEUCHUS MEPEMBIUKH.

Tak mepembruka ¢ mudpom 1116 umeer ceuenne 120x65 mm, tie 120 mm -
sT0 mupuHa nepembruky; mudp 2116 - 120x140 mm; mmdp 3116 - 120x220 mwm;
udp 4116 - 120x290 mm; mmdp STIb - 250x220 mm (250 MM - mupuna). s
IUTUTHBIX TIEPEMBIYEK CBOU 3HA4YCHMs. Bce 3TO MOXHO MOCMOTpETh B TabiMIax
cepuu 1.038.1-1. 18 - B aToM mmdpe 3anoxkena auHa nepembraku 1810 mm. Ecnu
BBIYECTh TJIyOMHY ONUpaHUsi Ha CTEHYy € JBYX cTopoH mo 100 MM, momy4yum
MAaKCUMAJIBHYIO IIMPUHY NpoeMa Uil NaHHOW nepeMbrukn 1610 mm. 8 - 370
Harpy3ka, KOTOpYIO IlepeMbluKa BbIJEpKUBAET (B TaHHOM cirydae 800 Kr/m).

Hampumep, eciu 310 8, TO epeMpluKa OTJIMYHO CIIPABUTCA C CAMOHECYIIEH
CTEHOM, ecir 1 - 3TO TOJBKO U1l NEPErOPOJOK, & HAYMHAsA C 27 U BBILIE MOYKHO
INPUMEHSATH ISl CTEH, HA KOTOPBIE ONMUPAETCS IEPEKPBITHE.

1. OmnpenensieM TpeOyemMoe KOJIMYECTBO MEPEMBIYEK B CTEHE, JI ATOTO
3aJJaHHYIO TOJILMHY CTEHBI HEOOXOJUMO Pa3AenuTh Ha IUPUHY OJHOU
NEPEMBIUKH (B COOTBETCTBUU C TaOnuuew 1).
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Tabnuma 1-Tumnbl ceuenuit nepeMpruek

T Br1 [
UII COTa, puHa,
ceyeHus h,m b,m
M M
1 65 120
2 140 120
3 220 120
2. Eciu mpoeM pacroiioskeH B HECYIICH CTeHe, OnpeaessieM JUTAHY

Hecymel (lyec) ¥ HeHecymieh (lyenec) TMepeMbruku. Eciu mpoeM pacmojioeH B
CaMOHECYIIel CTeHE, TO TOJIbKO JUTMHY HeHeCyIeH mepeMbIuKh (lyexec).

TpeOyemas JyIMHA TEPEMBIUKH:

I=B+2-C

B - mmpuna npoema

C - BennuMHA ONMMPaHMS NEPEMBIMKU HA IPOCTEHOK( B COOTBETCTBUH C
pUCyHKOM 13).

C=120 mm - JUIA HEHECYILUX ITEPEMBIYECK;
C=250 mm - nig HECYMIMX TIEPEMBIYEK.

C——

Ly kAt

By

PucyHnok 13 - Onupanue nepemMbluKu

Ha ocnoBe nonyuennbix qiud no cepun 1.038.1-1 Bein.1 mogdupaem
MEPEMBIYKH.

Ilpumep: TlogoOpaTh mepeMbIYKU HAJl OKOHHBIM ITPOEMOM B HApyKHOU
Hecyulel crene ToamuHon 640 MM, mmpuHa nmpoema B = 1800 mm.
IHopaook pabomer:
1. OnpenenseM KOJUYECTBO MEPEMbBIYECK
640:120 =5wm
2. OmnpepnensieM TpeOyemMylo IJIUMHY nepeMblyek. Tak kak cTeHa Hecylias, TO
TpeOyIOTCSl HEHEeCYLe IEPEMBIYKU U OJIHA Hecyllas (yCuIeHHas):
loe =1800+2-120 = 2040 num
[TogOupaem Mapky HeHecymux nepembruek — 211522-3
(cepus 1.038.1-1 BhIm.1).

| . =1800+2-250=2300 mm

[Ton6upaem Mapky Hecymux nepembruek — 311625-8
(cepus 1.038.1-1 BbIm. 1).
3. Mapkuposka nepembruex 311525-8
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3 — HOMEp CeUYCHUS

[1b — mepembruka OpyckoBas
25 — mmHa, M

8 — HOMUHANIbHAS HArpy3Ka, 8 Kec:-m

4. 3arnoyHseM BEJOMOCTb MepeMbIUEK (B COOTBETCTBUU C PUCYHKOM 14) u
crienuUKaIuIo MepeMbiueK (B COOTBETCTBUU C PUCYHKOM 15).

BEAIOMOCTH [IEPEMbIYEK

20 70

a Tun (xema ceveHus

fip1 M

‘ 520 ‘ ! 120

Pucynoxk 14 — [Ipumep 3anosiHeHUS BEAOMOCTH EPEMBIYEK

CIIEUNDPUKALUNA TTEPEMBIYEK

Mapka Macca
Q 03, 0do3Ha4eHue HaumeroBarue Kon ed k2 [pumey .
. 1 |Cepus 1038.1-1 Bbin.1 | 3/I625-8 1| 162

2 |Cepusa 1038.1-1 6ein.1 | 2/1622-3 Ll @
[
<
S

15 60 65 10 5 20

Pucynok 15 — Ilpumep 3anonHenust cueruduKamnus nepeMbIlueK

Tema 22. IIpoekTHpOBaHUE NMEPEKPHITHHA U NMOKPBITHIA.
IpakTnueckoe 3ansaTue Ne 40
1. IIpoexkTupoBanue COOPHOTO KEJIE300€TOHHOTO MEPEKPHITHS.

Henan 3anaTusa: HayduTbcs NpOEKTHPOBATH NEPEKPBITHS, COCTOSILHE W3
COOPHBIX KEJIEe300€TOHHBIX KPYTJIONYCTOTHBIX IIJTUT.

3aoanue: [lonobpath BapuaHT COOPHOTO KEIE300€TOHHOTO MEPEKPHITUS U3
IUTAT C KPYTJIBIMH ITyCTOTaMHU.
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[TopsAOK BBITIOJTHEHUS:

CxeMoOll pacroyIOKEHUs! IUIMT NEPEKPbITUS Ha3bIBAETCA CTPOUTEIbHBIN
YepTeK, Ha KOTOPOM YHOPOIIEHHO (CXeMaTHYHO) W300pakarloT IUTHTHI, WX
KpeIieHus1 (aHKepa), YKa3bIBAIOTCS MAapKd IUIMT W aHKEpPOB, MHIIYTCA
MOSICHSIIOILME HAJIIKUCH, CTABATCS pa3MEpHI.

1. Hanectn Bce  KOOpJIMHALIMOHHBIE  OCH  37aHusA  (COIJIACHO
[Mpaktuyeckoit padoTsl Ne20).

2. HanecT TOHKMMU JIMHUSIMH KOHTYpPBI BCEX CTEH 37aHus, coOMroaas
MPUBSI3KY K KOOPAUHALMOHHBIM OCSIM.

3. OnpenensieM TpeOyeMyr0 JJIMHY IUIMT, KOTOpas COOTBETCTBYET
PACCTOSTHUIO MEXYy KOOPJAMHAIIMOHHBIMU OCSMM HECYIIUX CTEH (IS mpumepa,
NpUBEAEHHOrO B puiioxkeHuu K, TpedyemMas niuHa it 4,2M u 5,1Mm).

4, JIms  KaxaoW JUIMHBI  IUIATBI B KAaTajJore €CTh HECKOJBbKO
TAnopazMepoB no mupune — 1,0; 1,2; 1,5; 1,8m.
d. MapkupoBka MHOronyctoTHou mmthl [1K42.12-4m

I1 — nuTa nepexkpeITus,

K — ¢ xpyrasiMu mycToTamu,

42 — HOMHUHAJIbHAA IJIMHA, M,

12 — HOMHHAaIbHAS IUPUHA, M,

4 — pacueTHas Harpys3ka Ha Ty, 4klla,
M — TSDKENBIH OCTOH.

6. BpInoNHUTE packiIaiKy IUIMT TEPEKpbITUA. | paHb MEpPBOM IUIUTHI
COBIIAJAET C BHYTPEHHEU I'PAHBIO HAPYKHOM CTEHBI.

7. ITocTaBUTh HA YEpPTEIKE HAUMEHOBAHUE TIJIUT IEPEKPBITUN.

8. N300pa3uth aHKEpHBIEC CBSI3U (Uepe3 OJHY ILIUTY, HO He Oojee 3M).

AHKEp — METANINYECKUHN CTEPKEHb — KPIOK, KOTOPBIN OCYIIECTBIISET CBA3b IIJIUTHI
C Hapy»KHOM CTEHOH, a TaKKe IUIUT MEXIY COOOM.

9. AHKepam npucBouTh nmo3utiud Al u A2 u 0003Ha4YUTh HA YEPTEKE.

10. BemonauTh 00BOAKY H300pakeHHs. KOHTypbI MINT NEPEeKpHITHS —
CIUIOLIHBIMH TOJICTBIMHU JIMHUSIMU, aHKEPA — YTOJIIEHHBIMH, CTEHbI — CILUTOIIHBIMU
TOHKWMH, HEBHJIUMBIE TPAHU CTEH — IITPUXOBBIMU TOHKUMU JIMHUSMHU.

11. Hanectu pa3mepsl.

12. CocraBuTh ceIU(PUKAINIO JIEMEHTOB IIEPEKPBITHS.
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[Tpunoxenue K

CXEMA PACTIONIOXEHUA TI/IMT [IEPEKPbITHA

A1 A2 A1
6) = ==
| n1 T 4
% n1 1 & s
| 1 } } 4
N (I
< Lo L 14
I I
[
‘% n1 W s
| 12 11 13
‘ QT
n2 1 3
4200 5100
9300

DG B

CIEUHOUKALNA 3/IEMEHTOB TIEPEKPbLITUA

|M/z71g a 0do3HaveHue HaumeroBanue Konlvzgfg [pumeq.

[lnumer nepexpeimus

1 | Cepus 17141-1 Bbin .63 [K4210-4m 6 | 1230

12 | Cepus 1141-1 Bbin.63 [K4212-4m 2 | %490

13 | Cepus 1741-1 6sin.63 [K5112-4m 2 | 1800

4 | Cepus 17411 Bbin .63 [K5110-4m 6 | 1475
Memas/uqeckue cbsizu

A1 | Cepus 2240-1 Bein 2 MC-2 0)07% | =

A2 | Cepus 2240-1 6bin.2 MC -3 5105
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Tema 22 [IpoekTHpOBaHUE NEPEKPHITHI U MOKPBLITHI.

IIpakTnueckoe 3ansaTue Ne 41

1. KoHCTpynpOoBaHUE NEPEKPHITUN TPAKIAHCKUX 3/IaHUM.

Heas 3ansiTHA:

BBIOOD.

?.azlamle: IIo 3aJlaHHbIM MapKaM IIJINT HepCKpBITI/Iﬁ Ha3HAYUTDb pasMCpPHI B
0CiX. BBI‘IGpTI/ITB CXCMY pacCIIOJIOKCHUS SJICMCHTOB ITIOKPBITHA AT MAJIO3TAXKHOI'O

ZKHUJIOIro A0Ma.

K 5112 TK 5115
2-TK 5712 TIK 57.15

HAYyYUTh CTYJEHTOB CaMOCTOSITEIbHO paboTaTh Co
CIIPaBOYHOM YYEOHOW JIMTEPaTypOM, BBIYEPUUBAHUE IUIAHA TUIUT MOKPBITHI U UX

1K 5112 TK 5115
2-TK 5712 TIK 57.15

8900

2850

5950

2 2
5900 | 3200 9500
HIK 4212 TK 42.15 3
2-[K 6312 IK 63.15
2 2
5600 | 2600 9200
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K 4212 TK 4215
2-TK 6312 TK 63.15

8000

2900

6800




K 4812 [K 48.15

2-TK 60.12 TK 60.15

7400

3200

8600

K 5412 TK 54.15

2-TK 5712 1K 57.15

5900

00

2600,

11600

2700,

/l

K 5712 1K 57.15 9

2-TK 5712 K 57.15

4100

11600

2400

0900

2400
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K 4212 TK 4215
2-TK 6312 TKK 63.15

3800

12200

2400

K 5712 1K 57.15

2400

2-TK 5412 TIK 54.15

6900

6300

2000

7500

2700

K 4212 1K 4215
2-1K 5712 K 57.5

10

1000

2900\ 5000




1K 6312 TK 63.15

11

2-TK 5112 1K 5115

s

2

3800

2900

9300

K 4212 1K 4215

15

2-11K 6312 TIK 63.15
7100

9200

2700

0900

2700

/'

K 6312 TK 6315
2-TK 5112 1K 5115

15

6200

2900

0100
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K 4812 1K 48.15
2-TK 5712 TK 5715

12

5100 8100
1 1
2
2700 10500
/]

HIK 6312 TK 63.15
2-K 5112 TK 5115

14

10600 2600
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IIpuMep BbINOJTHEHUS

(450

6050

2o

20

(@)
v

6050

20

20

@
Ha nnaHe nepexpeimuu donXHbl
ObiMb HOHECEHb!
- KOOpAUHOUUOHHbIE OCU;
- HOpYXHble U BHYMpeHHUE CMeHbl Ha
ypobHe nepexpbImus;
- CMONBbI, KONOHH;
- MECMA NECMHUYHBIX KNEeMOK;
- NPO20HbLI, puzenu, Banku;
- packnadka naum nepexpeimuU.
[numel Mapkupylmcs, ykassibaemcs cnocod
KpenneHus ux Mexdy codou, K CmeHaM u
dpyzuM onopam.

6400 2900

2210

Mp. \°

UG, 2p.




Tema 22 IIpoexTpoBaHue NePeKPHITHI U MOKPBITHH.
IIpakTHyeckoe 3ansaTue Ne 42

3. UreHue uepTeka IuiaHa IepeKphITHS

Hean 3aHATHSA: TOATBEPKICHUE PE3YIbTATOB YCBOCHHUS MPAKTUYECKOTO
OTbITA U YMEHHUM 00yYaIOIUMHUCS.

Bonpocel, npeasiaraembie B MHAMBUAYAJIbHON KapTe YTeHUS YepTesKa:
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KoHTpobHBIE BONPOCHI

1 Kakoii mian nokasaH Ha yepTexe?

2 IlpoyecTh MapKy NMEePEKPHITHS, 1aTh PACIIU(PPOBKY.
3 Yo nokazaHo Ha 4epTexke cupaBa?

4 Haznauenue cnenupukanumu.

5 Ha kakoii 3JIeMEHT OIUPACTCA NMEPEKPHITHE?

6 Uto pacnosnoxeno B marax "b-B" u "5-6"?

7 OnpenenuTs TOJMUHY U TPUBA3KY HECYILHUX CTEH.

Tema 23. [IpoekTHpOBaHHE KOHCTPYKTHBHBIX 3JIEMEHTOB KPBbIIIL.
IIpakTnuyeckoe 3ansaTue Ne 43
1. TloctpoeHue 1maaHa KpOBIIH.
eab 3aHATHS: HAYYUTHCA BBINOJIHEHHUIO IUIAHA KPOBJIM MO 33JaHHBIM
rapamMeTpam.
3aganme: [lo 3a7aHHBIM TapaMeTpaM IOCTPOUTH IUIaH KPOBJIM. YKa3aTh
HAIpaBJICHUE CKaTa, YKJIOH, Pa3MECTUTh BOJOOTBO/I.
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Mpumep BeINONHEHKA
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KonTpoabHbIii TECT
1. YKaxuTe IBWKEHHE BOJbI NP HAPYKHOM BOJOOTBOJE C HOKPBITMM B

COOTBCTCTBHHU C HICXOAHBIMHA JaHHBIMHA, IIPUBCACHHBIMU B Ta6J'II/IHC 1.
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Tabmuna 1

A. TIpu cBoGOIHOM (HEOPraHH30- 1. COpacbiBaeTcst O CKaTa KpbIIITH

BaHHOM) BOJIOOTBOJIC BOJIA ...........
2. YaaBiuBaeTcs xeao0aMu

3. Crekaer yepe3 OTMET

b. ITpu oprann3oBaHHOM BOJOOTBOJIE
prop A A 4. JloTkOoM HampaBJII€TCs B BOJAOIPUEMHYIO BOPOHKY

5. IlpoxoauT yepe3 KOJICHO U BEPTUKAJIbHBIN CTOSIK

2. JlaliTe onpeieJICHUST KOHCTPYKTHBHBIM 3JIEMCHTaM, TPUBEICHHBIM B
Tabmurie 2.

Tabmuua 2

1. BepxHuii 371eMEHT MOKPBITHS, 3AIUIIAIOIINNA 3JaHHE OT

A. Kppima — 310 ............
aTMoc(epHBIX 0CaTKOB

2. 3aMKHYTBII 00bEM MEXTY KPBIIIEH U TIEPEKPHITHEM

b. KpoBis — 3710 ..........
BEPXHEro dTaxKa

B. Yepnak — 310 ........... 3. HaknoHHast mOBepXHOCTh KPOBIIH

4.COBOKy1'IHOCTB KOHCTPYKTUBHBIX 3JICMCHTOB, 3aBCPIIAOIINX

I'. Ckatr —3T0............
3/IaHUE ¥ 3AIIUIIAOIINX €T0 OT aTMOC(EPHBIX OCaJIKOB

Tema 23. [IpoekTHpOBaHUE KOHCTPYKTHBHBIX 3JIEMEHTOB KPBbIIIL.
IpakTnueckoe 3ansaTue Ne 44
2. IlpoexTupoBaHHe CKATHOM KPBIIITU MO HACTOHHBIM CTPOITHJIAM.

Hear 3ansaTusi: Hayuutbcs TPOEKTHUPOBATH CKATHBIE KPBIK IO
HACJIOHHBIM CTPOIUJIaM.
3ananme: Ha ocHOBaHMHM MCXOAHBIX JAHHBIX BHIYEPTUTHh CEUEHHUE KPBIIIU U CXEMY
PACIOJIOKEHUS DIIEMEHTOB CTPOIHUII, 3aMOTHUTH CHEIU(UKALIHIO.

O0mme cBegeHu

Hecymumu 3reMeHTaMu CKaTHBIX KPbILI SIBJISIFOTCSI HACIIOHHBIE CTpOIUa-
AJIEMEHTHl B BHUJE JOCOK, OpyCheB, OpEBEH, MMEIOIIME HE MEHee ABYX OIop.
OCHOBHBIMM 3J€MEHTAMH KpBIIIU SIBISIOTCA ( B COOTBETCTBUM C PUCYHKOM 1):
MayspJIaT, JIKEHb, HW)KHUM IIPOTOH, KOHBKOBBIM IPOI'OH, CTOWKA, CTPONMWIIbHAS
HOTa, MOAKOC, KOOBLJIKA, OOpELIeTKA U PUTEIb.
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Mayspiarbl MOTYT YKJIAAbIBaThCAd MO BCE JJIMHE CTEHbI, MO BCEMY
MEPUMETPY 3[IaHUSI WIH NPEPHIBUCTO, TOJIBKO MO CTPOMUIbHBIE HOTH.

[ToakocCk! ycTpanBaroTCs MPH MpoJieTe 0oyiee 5 METPOB.

Paccrostnue Mex 1y CTpONMMIIBHBIMA HOTaMHM NpUHUMAKOT oT 0,8 1o 1,7M.

CToOiKM yCTaHABIMBAIOTCS Ha JISKEHB C 1IaroM 3 - 6M.

HwxHue KOHIBI CTpONUI OOBIYHO HE BBIXOJAT 3a Mpeebl MayspiaTa. [
KpeIUICHUSI OOpemeTKM B KAapHU3HOW YacTH KPBIIIM K CTPOINUJIBHBIM HOTaM
MPUOMBAIOT KOPOTKUE JIOCKH, HA3bIBAEMbIC KOOBLIKAMHU.

bes pueens do 12m
(c puzenem do T4 m)

Pucynok 1 - CeueHne CkaTHOM KPBILIX 110 HACIOHHBIM CTPOIIUJIAM
1-cTponunbHas HOra, 2-IeXKeHb, 3-CTOMKa, 4-KOHBKOBBIM MIPOTOH, 5-
MayapJiart, 6-KoObLUIKa, 7- pureis, 8-oopemeTka, 9-noakoc, 10- KpoBeIbHBIN
Marepual.

1. [Tomo6paTh KOHCTPYKTUBHYIO CXEMY KPBIIIHU (C pUreneM, 0e3 purens).
BbluepTuTh cedyeHre KpbIM M O0003HAYUTH 3JIEMEHTHl CTPOMMIIBHOM CHCTEMBbI
(mudpamn) (cM. mpuinoxenue 1).

2. Hanectn Bce  KOOpIMHALIMOHHBIE  OCH  3[aHusA  (COIJIACHO
[Tpaktrueckoit padboTer Nel) 1151 cXeMbl PacTOIOKEHUS DTIEMEHTOB CTPOITHI.

3. HanecTy TOHKMMM JUHHUSIMH KOHTYPBI BCEX CTEH 3[aHUs, cOOIoaas
NPUBA3KY K KOOPJIAWHALMOHHBIM OCSIM.

4, Bbrueptuth ¥ 00O3HAUUTH BJEMEHTHl CTPONUIBHOW CHCTEMBI
(uudpamn).

5. Breinmonuuth 00BOJKY n300pakeHusi. KOHTYphI 3J1eMEHTOB CTPOIMIT —
CIUIOIIHBIMM  TOJICTBIMUA JIMHUSIMH, CT€Hbl — CIUIOIIHBIMM TOHKHMH (CM.
npuioxenue ).

6. Hanectu pa3zmepsl.

7. CocTaBuTh crienu(UKaIMIO 3IEMEHTOB CTpONuII (cM. npuinoxenue N).

[Tpunoxxenne U
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CEYERUE KPbILLIH

Memannoyvepenuya -0, 7 MM

Odpewemka 30x 7150 mm

waz -250 mm

[mpOHU/H:HGFI Hoza

700 x 150 mm

Ymenaumess URSA-120 mm

Tlapouzonayus

X/ nauma -220 mm

1. CmponussHas Hoza

2. flexeHs

3. Cmodka

4. KoHbk0Bb1U Npo2oH

5 Mayspnram

6. Kodsinika

7. llodckoc

8. O0pewemka

9. KpobebHeiG mamepuan

CXEMA PACTIO/IOXEHUA 3/IEMEHTOB CTPOIN/T
6

FYyYrvrvyYrrrvr v

5

>
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«“
>
>
(5§
S
A
000000000000, 000»00@000 1400
5
)
FEEEREEEREE |,

[Iponomxenue npunoxenus 1

CTIEUNPUKALMA 3/EMEHTOB CTPOIN/T

Mapka 0303HayeHue HaumeroBarue 55 @‘;%“;T 05:";” /
1 [OCT 24454-80 CmponunsHas Hoea 100 x 150 5,99 70”;,1 1607
2 | rocr 24454-60 flexens 100 x 150 84— 012
3 [OCT 24454-80 Cmouka 100 x 100 2,8 722 0,112
4 FOCT 24454-80 KorbkoBuit npozor 100 x 150 | 8,4 s,i.a 0,126
5 FOCT 24454-80 Mayspram 100 x 100 8,4 ﬁ 0,168
6 | rocr 24454-80 Kodsinka 50 x 100 14|55 0126
7 | rocr z24454-80 Packoc 100 x 100 25555 0.459
8 [OCT 24454-80 Oopewemka 30 x 150

KoHTposbHBIE BONIPOCHI.

1. Uto Ha3bIBaeTCs KpOBIEH?
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2. Kakue BHIbI KPOBEJIb IPUMEHSIOTCS B MAJIO3TAKHBIX XKUJIBIX I0Max?
3. OT 4ero 3aBUCHUT YKJIOH KPOBJIH?

4. B xakux 3/1aHUAX BO3MOXKHO MMPUMEHEHHE CKATHBIX KPBIII?

5. HazoBute 351€MEHTBI CKATHBIX KPBIILL.

Tema 23. [IpoekTHpOBaAHHE KOHCTPYKTHBHBIX 3JIEMEHTOB KPbIIIL.
IIpakTueckoe 3ansiTue Ne 45
Tema: KoHCTpPYKTHBHBIE 3JIEMEHTbI CKATHBIX KPbIIIL.

HC.]II) 3aHATHA: Hay‘{I/ITBCSI BBIIIOJTHATE KOHCTPYKTHUBHBIC PCIOCHUA
KapHU3HOTI'O y3Jia KPBIIIIHX, KOHBKOBOI'O Yy3Jid, y3Ji1a OITMpaHusl CTOCK U IIOJKOCOB.

[puvep BeinonHeHUS

Haknadka & OBpewemka u3 docox

CmponunsHas
Hoza 50x200

MpozoH 100x100

Cmolxa 100-100

Haknodka k
nodkocam 25<100

Modkoc 100x100

Modknadkos docka
monuuHod S0 MM
2 cnoa mons

st

[p. N ®UO, 2p.

KoHTpoJibHBIE BONIPOCHI

HazoBuTe 0CHOBHBIE (POPMBI CKATHBIX KPBIIII.

Kak BbIpaxkaercst yKJIOH MOKPBITHNA?

[Ipy kaKkOM 3HAYEHUU YKIIOHA MOKPBITUS CYUTAFOTCS TIJIOCKUMU?
[lepeuncnauTe 31EMEHTHI CKATHBIX KPBILI.

[TosicCHUTE KOHCTPYKLIHIO COBMEIIEHHOTO TOKPBITHSI.

Kak opranuzyercsi BHyTpEHHU BOAOOTBOJ C TOKPBITHIA?
Ha3zoBute 3neMeHThI Hapy>KHOTO BOAOOTBOAA C MMOKPBITHH.

NogokowdPE
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IIpumMep BHINOJTHEHHUSA

Odpewemka 50x50

waz 250 250
=
A\

Kodbinka
50x150

Hacmun u3
d 100x50 CmponunbHas Hoza
] o A 2 (50x200)
T-0BpasHbid \«s»
S

KOCMbI/b \‘a.\\ OnopHbIO Bpycok
\\\‘\“ ) 50x50
S
= :
|
/s\" 1
] May3pnam 100x100
— I
e 2 cnos pydepouda
500
MNodwubka u3
docok 13x9k4 Epw B whe

50 Knadku

(kpymka 2¢k

[p. N° PO, 2p.




Tema 24. IlpoekTHpOBaHHUe JIECTHUL M MAHAYCOB KHJIBIX U
00IIeCTBEeHHBIX 31aHUIA.
IIpakTnueckoe 3ansarue Ne 46
1. Pacuer n npoexTupoBanre COOPHOH Kee300€TOHHON JIECTHULIBI.

Hear 3anstus: HayuuTbcs paccuuThiBaTh W IPOCKTUPOBATH COOpHBIC
’Kee300€TOHHBIE JISCTHHUIII.
3apanmne: OnpenenuTh pa3Mepbl IBYXMapIIeBON JIGCTHUIIBI KUAJIOTO JIOMa,
IIpY 3aJaHHOM BBICOTE dTa)Ka, IMIMPUHE JECTHUIHOTO MapIlia W IJIOMAIKHA. Y KIIOH
JIECTHUIIBI TIPUHATH 1:2.
Xoxa padoThI:

1. [Ipuaumaem crynens pazmepamu 150 x 300 mm
2. [ITupuHa JIECTHUYHON KJIETKU:
B=2-1+100

1=2,05 »=1050 mm - MIMPHUHA JIECTHUYHOTO MapIia;

100 mm - 3a30p MEXKAY MapIlIaMH JiJIsl IPOITyCKa MOKapHbIX MIJIaHTOB.

B=2-1050+100=2200 mm

3. Bricora ogHoro Mapina:
ﬁ = —3300 =1650 mm
2
4, Yucno noACTYNIEHKOB B OAHOM Mapliie:
n= —1650 =11 wm
150
5. Yuco mpocTyreit B 0JHOM Mapiie OyJeT Ha eIUHUIYY MEHBIIIE YHCIIa

MNOACTYIICHKOB, TaK KaK BCPXHAA IMMPOCTYIIbL Pacrojaracrcsa Ha JICCTHUYHOM
IJIOMIaAKE:

N-1=11-1=10 wm
6. JlniHa ropu3OHTanBbHOM IMPOEKUMM Mapiia, Has3blBaeMmass ero
3aJI0KEeHHUEM, OyJIeT paBHa:

a=300-(n-1)=300-(11-1)=3000 mm
7. IIpyHuMaeM MMPUHY MEXIYITAKHOU IUIOMAAKU ¢ =1300 mm,

ATaXHOU ¢, =1300 mu, MOMyYUM, YTO MOJHAS JJIMHA JIECTHUYHOW KIETKU (B

YUCTOTE) COCTABUT:

A=a+c +c, =3000+1300+1300=5600 srwm

Boinonnasem rpaduueckoe MOCTpOEHUE JECTHUIBI (B COOTBETCTBUHU C
pucynkom 17). BeicoTy 3Ta)ka IeTUM Ha 4acTH, paBHbIE YHUCITY MOJACTYIEHKOB B
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ATaXe, U 4epe3 MOJyUYeHHBbIE TOYKH MPOBOJUM TOPU3OHTAIBHBIE MpAMbIEC. 3aTEM
TOPU30HTAIBHYIO MTPOEKIMIO (3aJI05)KEHKE Mapilia) JeJIUM Ha YUCIIOo MpocTynel 6e3

___\/‘.__ __\f'\__
Z 3max
&
33
ig 1 smax
[T 72345678970 [N
AT .
%
g Ly
ony
ff x 2 x fz Ly
N
12345678910 s
LAl . I

OJHOM W 4Yepe3 IMOJYyYEHHbIE TOYKM IPOBOJMM BEPTUKaIbHbIE Mpsimbie. [lo
MOJIYYCHHOU CEeTKe BhIuepunBaeM mpoduiis gecTuibl B M1:50.

Pucynox 1-Cxema pa3OUBKHU JECTHUIIBI
a) B paspese, 0) B M1aHe

KonTpoabHbBIE BONIPOCHI
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1. Haznauenue nectHUIbl. OCHOBHBIE HECYIIUE AJIEMEHTHI AEPEBIHHON JIECTHHUIIBI.
2. KakoBa MUHMMAaJIbHAs IIUPHUHA JIECTHUYHOTO Mapiia?
3. HazoBuTte MakcuMaibHO 1 MUHUMAJIBHO JIOMTYCTUMOE YUCJIO CTYIICHEH B MapIIie.

Tema 24. [IpoekTUpoBaHHe JIECTHUI ¥ MIAHIYCOB KUJIBIX M 001IIeCTBEHHbIX
3MaHUH.
IIpakTuueckoe 3ansaTue Ne 47
2. KoHcTpykTuUBHOE penieHre cOOpHOM /0 JIECTHUIIBI )KUIIOTO JJOMa.

Heap 3anaTusi: HayduThes BBIMOIHATH pacueT U MOCTPOCHHUE COOpPHOMU
/0 JCCTHUIIBI )KUJIOTO JIoMa. BeIUepTUTH JIeTaly OnmupaHus JECTHUYHOIO Mapiia
Ha JIECTHUYHYIO IJIOMIAAKY.

Bapuanr 1
Onpeaenuth pa3Mepsl 2-X MapHIEBON JIECTHUIIBI U ra0apHThl JIECTHUYHON KieTku. ITocTpouTh

rpaduKy.

Bricora staxka 2,7 m;

HIMpUHA JIeCTHUYHOro Mapma 1,05 m;

IIUPHHA JICCTHUYHBIX TJIOMAIO0K: 3T. 1,2 M; M/AT. 1,2 M;
pa3mepsl cTynuei 150*300 mm.

Bapuaur 2
Onpenenuth pa3Mepsl 2-X MapIIeBOM JIECTHUIBI U Ta0apuThl JeCTHUYHOU KieTkH. [locTpouTh

rpaduxmu.

BricoTa sTaxka 2,8 m;

HIMpPUHA JIECTHUYHOTO Mapia 1,35 m;

[IMPUHA JICCTHUYHBIX TJIOMIAI0K: AT. 1,5 M; M/3T. 1,8 Mm;
pa3mepsl cTynHer 155%300 mm.

Bapuaur 3
Onpenenuts pa3Mepsl 2-X MapIIeBOM JIECTHUIIBI U Ta0apuThl JeCTHUYHOU KieTkH. [locTpouts

rpaduxmu.

BricoTa staxka 3,0 m;

HIMpPUHA JIECTHUYHOTO Mapma 1,35 m;

IIMPHHA JECTHUYHBIX MJIOMIAI0K: 3T. 1,5 M; M/3T. 1,5 M;
pasmepsl ctynaei 150%*300 mm.

Bapuant 4
Onpenenuth pa3Mepbl 2-X MapIIeBOil JECTHUIBI U TabapuThl JECTHUYHOU KiIeTku. [locTpouts

rpaduxmu.

Bricora sraxa 3,3 M;

HIMpPHHA JIECTHUYHOTO Mapma 1,0 m;

[IMPUHA JICCTHUYHBIX TUIOMIAN0K: AT. 1,2 M; M/aT. 1,5 Mm;
pasMepsl ctynHen 165%300 mm.

Bapuant S
Onpenenutps pazMepsl 2-X MapIIeBON JIECTHUIIBI U Ta0apuThl JIECTHUYHON KieTku. [locTponTh

rpaduKy.
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Bricora staxa 2,7 M;

HIMPUHA JIECTHUYHOTO Mapmia 1,2 Mm;

HIMPUHA JICCTHUYHBIX TUIOMAN0K: AT. 1,2 M; M/3T. 1,2 Mm;
pasmepsl crynaen 150%*300 mm.

Bapuant 6
Ornpenenutb pazMepsl 2-X MapUIEBOM JIECTHULIBI U ra0apuThl JIECTHUYHOM KieTku. [locTpouTh

rpadukH.

Bricora staxa 2,8 M;

HIMpUHA JJeCTHUYHOro Mapma 1,05 m;

[IMPUHA JICCTHUYHBIX TIOMAI0K: AT. 1,5 M; M/3T. 1,8 Mm;
pasMepsl ctymnHen 155%300 mm.

Bapmuant 7
Onpenenuth pa3Mepsl 2-X MapIICBOW JICCTHHIIBI M TA0APUTHI JICCTHUYHON KIIETKU KUJIOTO JOMA.

[TocTpouTh rpaduku.

BricoTa staxa 3,0 M;

HIMPUHA JIeCTHUYHOTro Mapmia 1,0 Mm;

NIMPUHA JICCTHUYHBIX TDIOMAM0K: 3T. 1,2 M; M/3T. 1,0 M;
pa3mepsl ctynHeil 150*300 mm.

Bapuaur 8

OrnpenenuTh pa3Mepsl 2-X MapIIeBOM JICCTHUIIBI U Ta0apUTHl JECTHUYHOM KJIICTKH JKUJIOTO J0Ma.
[Toctpouts rpaduxmu.

Bricora sTaxka 3,3 m;

HIMPUHA JIECTHUYHOTO Mapiia 1,2 Mm;

[IMPUHA JICCTHUYHBIX TJIOMIAI0K: AT. 1,2 M; M/aT. 1,5 Mm;
pa3mepsl ctynaen 150%300 mm.

Bapuaut 9
Onpenenuts pa3Mepsl 2-X MapIIEeBON JECTHHUIIBI M TA0APUTHI JIECTHUYHON KIETKU KUJIOTO JOMA.

[Toctpouts rpaduxmu.

BricoTa sTaxka 2,8 m;

HIMpUHA JIeCTHUYHOTO Mapiia 1,0 M;

[IMPUHA JICCTHUYHBIX TIOMIAI0K: AT. 1,2 M; M/3T. 1,2 Mm;
pa3mepsl ctynaer 200%250 mm.

Bapuaut 10
Onpenenuth pa3Mepsl 2-X MapIIEBON JIECTHUIIBI M TA0APUTHI JIECTHUYHON KIETKU KUJIOTO JOMA.

[Toctpouts rpaduxmu.

Bricora sraxa 2,7 M;

HIMpPHHA JIECTHUYHOTO Mapa 0,9 m;

IIMPHHA JECTHUYHBIX MI0manok: oT. 1,0 m; M/31. 1,0 M;
pasmepsl ctynaei 150%*300 mm.

Bapuant 11
Onpenenuth pa3Mepsl 2-X MapIIEeBON JIECTHUIIBI M TA0APUTHI JICCTHUYHON KIETKU KUJIOTO JOMA.

[Toctpouts rpaduxmu.

Bricora sraxa 2,8 M;

HIMpPHHA JIECTHUYHOTO Mapma 1,2 Mm;

[IMPUHA JICCTHUYHBIX TUIOMAN0K: AT. 1,2 M; M/3T. 1,8 Mm;
pasMepsl ctymnHen 155%300 mm.
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Tema 25. IIpoekTHpOBaHUE reHEPAIBHOIO IVIAHA JKUJIBIX U
00IIeCTBeHHBIX 31aHUIA.
IIpakTuyeckoe 3ansaTue Ne 48
1. IIpoexTupoBaHKE reHEepaTbHOIO MJIaHa 00BEKTA.

Heab 3aHATHA: 3aKpenuTh TEOPETUUYECKUNA MaTepuay, HayYUTbCS
BBITIOJIHATH T'€HEPAIbHBIN TJ1aH yCaJeOHON 3aCTPONKH.

3aganme: CoryiacHO 3allaHHBIM BapuaHTam B (opmare A3 B macmirtabe
1:100 B mnporpamme ABTOKaJ BBIUEPTUTh TEHEPAIbHBIA IIJIaH YycaaeOHOMN
3aCTPOMKH.

Xon padoThI:

['eHepanbHBI MJIaH B COCTaBE ApPXUTEKTYPHO-KOHCTPYKTHBHOTO MPOEKTA
3/ITaHUS TIPEACTABIISIET COOOM YepTEk  TOPU3OHTAIBHOMN IMJIAHUPOBKU C PEHICHUEM
BOIIPOCOB OJIaroyCTpOMCTBa M O3€JICHEHUS YYacTKa IMPOEKTUPYEMOIro 3IaHus,
pacronaraeMoro B CHCTEME JKWJIOM 3aCTPOWKM MHMKPOpPAWOHA WM KBapTaa
CEeJINTEOHON TEPPUTOPHUU FOPOJIaA.

1 sran. Hanectu KoHTYyphl mpuycajeOHOro ydactka miomansio ot 600-
1200Mm? u TOpU30HTAMM (JTMHUSAMHM TONIMHOW S/3, roe S - ToNIMHA JUHUU
BUJIUMOTO KOHTypa paBHas 0.6-0.8 MM), TOTBKO Ha y4yacTKaX, HE 3aTPOHYTHIX
BEPTUKAJILHOMN TUIaHUPOBKOM uepe3 0,5 M, XapaKkTepusylolue peibed) MeCTHOCTH
U Pa3MECTUTh HA HEM MPOEKTUPYEMOE 3/IaHHE, XO35IUCTBEHHbIE TOCTPOUKHU U rapa-
K (€cnu TaKOBBbIE MMEIOTCS JUHUAMHU TOJIIUHOU 1.5S), o3eieHeHust A0pOXeK U
MOJBE3/I0B, YCJIOBHBbIE OO0O3HaueHUs. BOKpyr KOHTypa 31aHUs, COOpPYKEHUS
MTOKA3bIBAIOT OTMOCTKY MmMpHUHOM 0.5-1 M M BBE3OHBIE MAHAYCHI, HapyKHBIE
JISCTHUIIBI U TJIOMIAAKK Y BXOJIOB (JTMHUSIMU TOJIIIMHON S/2). (pucyHok 8.1).

Kuiolk oM NPOEKTUPYIOT HA y4YacTKE C OTCTYNOM OT €ro rpaHuubl (Co
CTOpPOHBI yiHIlbl) HE MeHee 3 M. [Ipu pa3menieHMn Ha y4acTKe XO3iCTBEHHBIX
MOCTPOEK CJIEYET YUUTHIBATh, UTO PACCTOSIHUE OT CTE€H JKWJIbIX KOMHAT C OKHaAMU
JI0 JPYTUX CTPOEHUM NOKHO ObITh HEe MeHee 6..8 M, Ha renepaibHOM TmiaHe
MOKAa3bIBAIOT TAKXKE DJIEMEHTHI 0JaroycTpoilcTBa U O3EJIICHEHHs, TPOTyapbl U
NOIBE3/IHbIE TO0POTU. PaccTossHHE OT CTEH >KHJIOTO 3[aHUs 10 CTBOJIOB JIEPEBHEB -
5 M, 1o KyctapHuka — 1.5 M. PaccTosiHue OT orpakaeHus ydyacTka 10 TpoTyapa —
ot 0.8 M, mmpuHa TpoTyapa —oT 1 M , OT Kpas TpoTyapa a0 aBrojgoporu — 0.8 M,
HIMPUHA aBTOJOPOTU OJHOIOJIOCHOM - 3.5 M, IBYXIIOJOCHOM - OM.

Tabnuma 1 IIpoTuBONOXapHBIE PACCTOSIHUS MEXKY 3/TaHUSIMUA B 3aBUCUMOCTHU OT
WX OTHECTOMKOCTH

Crenets Paccrosmue, M, TIpH
OLHe- CTEIEHN OrHeCTOMKOCTH
CTOMKOCTH APyroro 3Aamus
3qaHus I, II 11 IV. V
I, 11 6 8 10
II1 8 8 10
IV, V 10 10 15
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Tema 25. IIpoexTHpOBaHUE reHEPAIbHOIO IVIAHA KUJIBIX U 001IeCTBEHHBIX
3MaHuM.
IIpakTuueckoe 3ansaTue Ne 49
2. BeprukanbHas npuBs3Ka 34aHUSA K y4aCTKYy MECTHOCTH.

Henr 3aHATHA: 3aKpenuTh TEOPETUUYECKUA MaTepuasl, HAyYUTbCS
BBITOJIHATH MPUBA3KY 3/1aHUS HA MECTHOCTH.

3aganue. BbINOJHUTE BEPTUKAIBHYIO IPUBA3KY 3[aHUS K YHACTKY MECTHOCTH.
Xon padoThI:

BepTtukanbHas npuBs3ka 37aHUS K YYACTKy MECTHOCTH BBITIOJHSIETCS 1O
CIEAYIOIIEMY TIPaBUITY:
1). Ecnmu ToYka JIeKUT HA TOPU3OHTANIM, TO €€ OTMETKAa pPaBHA OTMETKE JTOM
TOPU30HTAJIH.
2). Ecmu Touka JEKUT MEXKIy TOPH3OHTAISIMH, TO HAJ0 MPOBECTH Yepe3 ATy
TOYKY JIMHUIO, IEPIIEHIUKYIIIPHYIO K COCETHUM FOPU30HTAISAM U U3MEPUTH JJINHY
oTpe3kaMB MM (pacCTOsiHME OT MJAQJAIMIeH TOPU3OHTAIM JO TOYKU) U
paccrosiare d B MM MEX/Ty TOPU3OHTAISIMU C TIOMOIIBIO IMHCHKH.

3). BpluncneHue 4YepHBIX OTMETOK YIJVIOB 3JaHUS TMPOU3BOJUTCA TIO
dbopmyie:

H A= H ywirop. + --=---=--- ; TJIe M — PACCTOSHUE OT MJIA/IIIEH (1)
d TOPHU30HTAJIH,
d — paccrosiHre MEXTY TOPU30HTAIISIMH,
h — BeicoTa ceyeHus penbeda

4). BpruncrneHHbIE YEpHBIE OTMETKH YTJIOB 3JaHHS TPOCTABISIOTCS Ha
YepTekKe IO BHIHOCHBIMU TIOJIKAMH, TTPOBEICHHBIMU OT YTJIOB OTMOCTKHU 3JaHUS
(pucyHok 8.1).

5). BbliuucnasieM NpoekTHYIO — (KpacHyl) OTMETKY  IIJIaHUPYeMOM
TOPU30HTAIBHOM IUIOIIAJKH, OHA YCJIOBHO PaBHA MAKCUMAJIbHOW YEPHOU OTMETKE
rroc 0.20:

H mp = H A max+0.2 (2)

6). BBIYHCIICHHYIO TPOCKTHYI0 OTMETKY TMPOCTAaBJISIOT HaJ BBHIHOCHBIMHU
TIOJIKAMH.

Brruucisiem abCcoMOTHYIO OTMETKY MOJIa TIEPBOTO dTaXKa

H abe. — H Tp. + hIIOK1 (3)
rae H np- IPOCKTHAas OTMETKa CTUTAaHHUPOBAHHOMN
TTOBEPXHOCTH,
Nyox— BBICOTA IIOKOJISL, OTMpEieIIsieMast OT 10J1a MEPBOr0  dTaka [0
CTUTAHUPOBAHHOUN TTOBEPXHOCTH

167



AOcoi0THas OTMETKY, COOTBETCTBYIOIIYIO YCIIOBHOM HYJIEBOM OTMETKE,
IPUHATON B CTPOUTENBHBIX PabouMX YepTekax 3[JaHHs, COOPYKEHHUS, TOMEIIAIOT

Ha TOJIKe THHUH-BEIHOCKH H 0603HAYAIOT 3HAKOM ¥ .
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Pucynok 2. BepTukanbHas npuBs3Ka 3/1aHUS.

Tema 25. [IpoekTHpOBaHUE reHEPATBHOI0 IJIAHA KUJIBIX M 001IeCTBEHHBIX
31aHUH.
IIpakTnueckoe 3ansaTue Ne 50
3. CocraBiieHHE SKCIUTMKAIIMY 3IaHUN ¥ pacueT TEXHUKO-DKOHOMUYECKUX
MOKa3aTeJiel TeHIJIaHa.
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He.]'lb 3aHATHUA: 3aKpPCIUTDh TCOpeTI/I‘IeCKI/IfI MaTtcpuajl, HAYYUTHCA
COCTAaBJICHHUIO JOKCINIMKAaIluH BHaHHﬁ u COOPY)KCHI/Iﬁ N BBIYUCIATHD TCXHHUKO-
OKOHOMMNYCCKHC ITOKAa3aTCJIIN I'CHIIJIaHA..

3aganme. CocTaBUTh 3KCIUIMKALMIO 3laHUA U coopyxkeHuid. Paccumrare TOII
3JIaHUsl.

Xoxa padoThI:

TexHUKO-9KOHOMUYECKHE TTOKA3aTeNId TeHEPAIbHOTO IIaHA BBIYUCIISIOTCS
MOCJIE 3aMOJHEHUS HKCIUTUKALIMY 3AaHUI U COOPYKEHUH.

TexHUKO-9KOHOMUYECKasi OIEHKa TIPOEKTa OCYIIECTBISACTCS C  IEJBIO
BBISIBJICHUS PAIlMOHATBHOCTH MU HKOHOMHUYECKOM 3(PPEKTUBHOCTH MPOEKTa C
y4e€TOM €JIMHOBPEMEHHBIX 3aTpaT Ha CTPOUTEILCTBO 3JaHHUS U MOCIEIYIOIINX
PacxXoJI0B Ha €T0 DKCILTyaTaIlnIo.

OmnpenenseM clenyrONMe TEXHUKO-DKOHOMHUYECKUE TMOKa3aTeid 00BEMHO-
TJIAHUPOBOYHOTO PEIICHUS 3/TaHMS:

- kuias 1wiomanb Fi(cmemyer ompenensaTh Kak CyMMY IUTOMIAACH KHITBIX
KOMHAT)

- BcmomoraTtenbHas Fi( ciemyeT ompenensaTe Kak CyMMy ILDIOIIaeid
MOJICOOHBIX TOMEIEHUN 0e3 yuera JOKui, OalKOHOB, BEpaHJ, Teppac u
XOJIOJHBIX KJIa/I0BbIX, TAMOYpPOB)

- o0myto mwiomanb goma Fo= (Fxt Fot Fy) (ciaemyer onpeneisite Kak CymMmMy
IJIONIA/ICH WX TMOMENIEHWM, BCTPOCHHBIX IMKAa(OB, a TaKXe JIOMKHM, OaJTKOHOB,
BEpaHJ, Teppac M XOJOIHBIX KJIAJOBBIX, IOJCYUTHIBAEMBIX CO CIICTYIOITUMHU
MOHIKAIOIIUMU Kodddurmentamu: s Jokuii — 0,5, ni1s 6akoHOB M Teppac
— 0,3, 151 BepaH ¥ XOJIOAHBIX KIagoBbiX -1,0.)

IInmomans, 3aHMMaeMas IE€4Ybl0, B IUIOLIAJAb IIOMEIIEHUM HE BKIIIOYACTCH.
[Inomanes mox MapuieM BHYTPUKBAPTUPHOM JIECTHHIBI IPU BBICOTE OT MOJIA JI0
HU3a BBICTYMAIONIMX KOHCTPYKIMH 1,6 M u Oosiee BKIIOYAETCS B IUIOLIAAb
IIOMEILEHNM, TJI€ PACIIOJIOKEHA JIECTHULIA.

- mone3Has romans qoma Fo= (F,+ Fy) , M%;
- CTPOUTENBHBIN 00beM V, M3;

- IJIOWIA/Ib 3aCTPONKH 31aHus Fa, M2;

- KO3 PUIUEHT IKOHOMUYHOCTH TUTAHUPOBOYHOTO PEIICHHUS:
K1=xunag romaas/ mojae3Has mionaib

- K03 OUITUEHT ParMOHATBLHOCTH 00BEMHO-TIIIAHUPOBOYHOTO PEILICHHUS:

K2= cTpouTenbHblii 00beM/ Mosie3Hast MIoIaab
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3HaueHus MoKa3aTesield YCTaHABJIMBAIOTCA COTJIACHO IMpaBWiIaM IOJCYETOB,
mznoxeHubiM B CHull 2.08.01-89(1999) «Kuneie 3maHus» B 00sg3aT€IbHOM

SKCIITMKALMA 30AHM U
COOPY)XEHWA [ EHEPATTBHOT O [TTAHA

m hemeHoBatHs MUEHHE Cr.[Kom jﬂml Erpn,_r.».r U Tun, | Mowve-
M COOpYREHN ol an| | OOBEM ot | daue

1| Mpoexmpyemoe 3ane il 1] 1280 fﬁgff,ﬂ

2 | Cywecrayoupme xusie gowa | 1 | 2 | 381.28

3 | Marasuy )11 1813

4 | Xossvicreenmsie noctposn | M| 2 | 10042

5| [apan | 1| 410

6 | lerwui facoeix 11380

7 | Vrposas nnowanka 111290

TEXHVKO-3K OHOMI/I HEi CA’ ME
[TOKASATEIN [EHEPAJIBHOI O 1/TAHA

Mo Haumerosarme noxasarenei i‘; m”f”’
1| Tnowazs crpoutenshoi nnowegm W | 48750
2 | lnowage acTpoim W\ 10100
3 | MnotHocTs aacTpoii B| 2072
4 | Mncuags osenenenns W | 25840
3 | Mpoyent caenexexina % A301
6 | Mnowags sopor 1 TpaTYApOR | 12810
7 | KoaghehmuymenT nenons3083Hma TeponToDm - | 04699
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KoHTpoJibHBbIE BOIPOCHI

1. Kak onpenenuth KpacHbIE U YEPHBIE OTMETKHU ?
2. Kak onpenienuTh aOCOTIOTHYIO OTMETKY YHCTOIO OJa 3AaHUs ?
3. Kak onpenenuts 00beM 31aHMsA?

S cemectp

Tema 26. OcHOBBI NIPOEKTUPOBAHUSA MPOMBbIIIJICHHBIX 3IaHUIA.
IIpakTnuyeckoe 3ansaTue Ne 51
1. W3ydeHne KOHCTPYKTHUBHOW CXEMBbI
KapKaca IPOMBIIIJIEHHOTO 3JaHusl.

Heap 3aHATHA: U3YYUTHh IIPaBWIA IPUBA3KUM U OCHOBHBIC DJIEMEHTHI
KOHCTPYKTUBHOM CHCTEMBI IPOMBIIIUIEHHBIX 31aHUM.

Teoperuyeckasi 4acThb

Kapkacom OIHOATaXHBIX MPOMBINIJICHHBIX 3aHUA HA3BIBAIOT CHUCTEMY
CBSI3AHHBIX MEXJAYy COOOM KOJOHH (CTOEK), HECYIIMX 3JIEMEHTOB IOKPBITHS,
MOJIKPAHOBBIX OaloK M cBsi3ed. B kapkac BkIOUaroTcs Takke (yHIaMEHTHBIE U
0OBsI304HbBIE OAJIKH, YCTaHABIIMBAEMbIC B IMJIOCKOCTH KAPKACHBIX CTEH.

Kapkacel, MHOTO3TaXHBIX 3JaHMM OOpa3ylOT TakK Ha3bIBAEMYIO MpPOCT-
PAHCTBEHHYIO JTaXEpPKy, COCTOSAIIYI0 M3 CHUCTEMBl COSAMHEHHBIX MEXIY CcOoOOM
puresnei, KOJIOHH U TUTUT MEePEKPHITHI (TOPU30HTAIIBHBIX TUadparm >KeCTKOCTH).

MarepuanoM ajisi  YCTPOWCTBA KapkKaca CIIyXar MNPEUMYIIECTBEHHO
KEJIe300€TOH, pexe — CTallb, pa3MyHble cIUlaBel U JepeBo. [lpu BbIOOpe
MaTepuanga Kapkaca pPYKOBOJICTBYIOTCS XapaKT€pOM CHIIOBBIX U HECHJIOBBIX
BO3JICHICTBHI, BOCIPUHUMAEMBIX KapKacoM, a TaKXe YUYWUTHIBAIOT pa3Mepbl
MPOJIETOB, Iara KOJIOHH, BBICOTY 3/IaHMS, MECTO CTPOUTEIHCTBA, TPEOOBAHUS
OTHECTOWKOCTH M TEXHUKO-IKOHOMHUYECKHE COOOpaKECHHSI.

OcHOBHBIE 2JIEMEHTHI KapKaca 3/IaHui MOAPA3ACIIOTCS Ha 3 TPYIIIBL:

1) Hecyle — BOCIpUHUMAIOLIIE OCHOBHbBIE HATPY3KH B 371aHUH;

2) orpaxmalmue — MpeIHa3HauYeHHbIC [UIs 3allUThl BHYTPEHHETO
MPOCTPAHCTBA 37aHUSI OT aTMOC(EpPHBIX BO3NECHUCTBUA, pa3[CIICHUS 3IaHUS Ha
TIOMEIIEHUS 1 COXPAaHEHHUS 33IaHHOTO TEMITEPaTyPHO-BIAKHOCTHOTO PEXUMA;

3) BBIMOHSIONINE OJTHOBPEMEHHO HECYIIIHNE U OTpaKaaronye (pyHKINH.

[IpombIliyICHHBIC 3/1aHUS BO3BOMST W3 CIEAYIONINX apXUTEKTYpHO-KOH-
CTPYKTUBHBIX 3JIEMEHTOB (uUactei): ¢yHAaMEHTOB, (yHIaMEHTHBIX OaJlOK, CTEH,
BEPTUKAIBHBIX OMOP (KOJIOHH), HECYIIUX AJIEMEHTOB TOKPHITUN U MEPEKPHITUN —
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Oanok, ¢epm, purenei, KpoBid, MapaneToB, MEPETOPOAOK, (hoHApel, JECTHHII,
MOJIOB, OKOH M JiBepeil (puc. 3.3.).

OyHIaMEHTBl TPEJCTABISIIOT CO0OM MOA3EMHYIO KOHCTPYKIIMIO, BOC-
MPUHUMAIOIIYI0 Harpy3Ku OT Beca 3MaHus U 000PYIOBaHUS W TEPEHAIONIYI0 WX
OCHOBAHMIO.

[TepexpoIThs pa3AesaOT BHYTPEHHEE MIPOCTPAHCTBO HA TAXKH, BBHIMOTHSIOT

GYHKIMM OTpakJaoIlMX M HECYIIMX KOHCTPYKIMM, a Takke 00ecleurnBaroT
MPOCTPAHCTBEHHYIO KECTKOCTh 3/IaHUA.

BeptukanbHble oOnopsl (KOJOHHBI) MPEIHA3HAYEHBI JUIS MO JACPKAHUS
TOKPBITUM Y TIEPEKPBITUI.

l

\

\

IS P VT R

Prc3.3. Kapxac OfHO3TAXHOIO DTPOMEIDICHHOTO AaHAN
1 — xononna; 2 — pynpamenTHan Ganka; 3 — dynpament;
4 — INNTE NOKPEITHY; 5 — NOAKPAHORAN Oanka;,

6 — HApYXHAaN CTEHa

[TokpbITHE 31aHUS 3AIIMIIAET €r0 OT aTMOC(EPHBIX BO3AeHCTBHM. BepxHioro
TUAPOU3OJISIIMOHHYIO 000JIOUKY MOKPHITHS HA3bIBAIOT KPOBIIEH.
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[leperoponiku city>xat JiJisi pa3fesieHusi BHyTPEHHEr0 MPOCTPAHCTBA B
npeesax OJHOro 3TaKa Ha OT/EJbHbIE oMeleHus. [leperopoiku HeCyT TOJIBKO
COOCTBEHHYIO MACCy U OMHUPAIOTCS Ha MEPEKPHITUS HUKHETO ATaxa.

JlecTHUILIBI CITYKAT JIJ11 COOOIICHUSI MEKY dTaXKaMHU.

et = OHAOE o pamnum
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Pucynoxk 2. DneMeHThl KapKaca mpoOM3/IaHHUsl.

O0BbEMHO-IVIAHUPOBOYHBIEC IAPAMETPHI OAHOITAKHBIX IPOMBIIIVICHHBIX
3MaHui

[llaz- paccTosiHUE MEXKIY KOOPAWHALMOHHBIMU OCSAMH MOIEPEUYHBIX PSAJIOB
KOJIOHH WUJIK CTeH (11 OecKapKacHBIX 37aHuii). BenuunHa miara, Kak npaBuio, 6 u
12m.

IIponém - paccTosiHue MEXAY KOOPJIWHAIMOHHBIMU OCSAMH MPOJOJbHBIX
PAZIOB KOJIOHH WM CTeH (1151 OecKapKacHBIX 3/1aHuil). BenuuunHa nposiera KpaTHa
6 M u Moxer ObiTh 12; 18; 24; 30; 36; 42 m u T.n. Ilo BemnuuHe mposeTa
noa0UpaloT BU OCHOBHOM HECYIIEH KOHCTPYKIMHU MOKPBITHUS: MPOJIEeThI 6; 9; 12 u
18 M mepekphIBalOT CTPOMIIBHBIMU Oankamu, a mpoiietel 18; 24; 30 u 36 M —
CTPONUILHBIMU (hepMamHu.

Bvicoma smaowca — 3T0 paccTostHUE OT YpPOBHA YHUCTOrO Ioja JI0 HH3a
Hecyllel KOHCTpyKiuu nokpeitus (3,6; 4,2; 4,8; 6,0; 7,2; 8,4; 9,6; 10,8; 12,6; 14.,4;
16,2; 18,0Mm.).

[Tpon€T u mar 06pa3yroT CETKY KOJIOHH.

OOBEMHO-TIIIAHUPOBOYHBIE TTAPAMETPHI  OJHOATAXHBIX MHOTOIMPOJIETHBIX
MPOMBIIIEHHBIX 3/IAHUN 3JIaHUN:

1) mponér — 6; 12; 18 u 24m;
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2) miar 6Mm;
3) BeIcOoTa 3Taxa - 3,6; 4,8; 6,0; 7,2M.

i U R N

| Ular vonoee | AT RCE
O O O O

Pac_ 32 Cemma snmonn 5Ha nuane syands

KosionHbl Ha mu1aHe 371aHWs HE BCErJa pacloJiararoTcsi CTPOro Ha
npeceyeHrnu pa3OUBOYHBIX oceil. CyIIeCTBYET TMOHITHE «HPUBA3KA JIEMEHMAy -
3TO PACHOJIOKEHHE TEOMETPUUYECKMX OCEHM DJJIEMEHTa WJIW €ro TIpaHeu
OTHOCHUTEJIbHO Ppa30MBOYHBIX oOcel 31aHus. Ilpu TpOEKTUpOBaHMM  Iexa
MIPUMEHSIIOTCS CIEAYIONIUE MPUBSI3KU KOJIOHH: IIeHTpaibHas (y3en 1, pucyHok 3.3)
— KOTJIa TEOMETPUYECKHE OCH JJIEMEHTAa COBIAJAIOT C Pa3OUBOYHBIMH OCSMU
3maHus; HyJeBas (y3en 2, pucyHOK 3.4) — Korja rpaHb 3JIEMEHTa COBMAJacT C
pa30uBOYHON OChio; TpuBsizka «500» (y3mel 3 u 4, pucynku 3.5 u 3.6) — korma
reOMETPUYECKast OCh JIEMEHTA OTCTOUT OT pa30UBOYHOM ocu 31anus Ha 500 MM.
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leomeTpIUCCKME :
OCH KOMNOHHL! |
i

Pac 36 Ilmea=a «500%

JUIsi TPOMBIIUIEHHOTO CTPOMUTENbCTBA B CTpPaHE YCTAHOBJIEH E€IUHBIN
Monyib M = 600 MM [Ji1 TOPU3OHTaJbHBIX W BEPTHKAJIbHBIX HW3MEPEHUH.
CoryacHO 3TOMY MOJIYJIIO, HPOJETHl CTAJIBHBIX KapKacOB OJHO3TAXHBIX 3AAHUIA
Ha3HayaroT paBHbIMU 24, 30, 36 M u Oosee, kpatHbiMu 6 M. Illar komoHH MO
KpailHUM U CPEJTHUM psiiaM MpUHUMAIOT 6 uinu 12 M. B MHOTONPONETHBIX 3aHUAX
npyu HEOOXOJMMOCTH TMepefadyd KpPYMHOPa3MEpHOM MpOIYyKUHUHU M3 MpoJieTa 3
IPOJIET IIar KOJOHH M0 BHYTPEHHUM psaM MOXKET ObITh yBenuueH 70 18, 24 M u
Oosee, ero Ha3HAYalOT TakXke KpaTHbIM 6 M. Bricota pambl H oT ypoBHs mona 110
OCH HIJKHETO Mosica CTPONWIbHOU (pepMbl A0MKHA ObITH KpaTtHOH 1,2 M (2M) 1o
BbIcOTHI 10,8 M 1 kpatno#t 1,8 (3M) nipu BeicoTe 607ee 10,8 M.

KounTpoJsbHbIe BONIPOCHI

1. Yro Takoe KapKacC IIpOMBIIIJIICHHOT'O 3AaHU.
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2. M3 xakux 3JIEMEHTOB COCTOUT KapKacC IIpOMBIIIJICHHOI'O 3aHN.

3. Ha3oBuTe 00beMHO-INTAHUPOBOYHBIE MAPAMETPBI OJJHOITAKHBIX
IIPOMBILIJICHHBIX 3JaHUMN.
4. [IpaBuia mpuUBSI3KH PJIEMEHTOB KapKaca K pa30MBOYHBIM OCSIM.

Tema 26. OcHOBBI IPOCKTUPOBAHUSA NPOMbILIICHHBIX 31aHUI.
IIpakTnueckoe 3ansTue Ne 52
2. TlocTpoeHne KOHCTPYKTUBHOMN CXEMBI
KapKaca IIPOMBILIICHHOTO 3JaHUs.

Henab 3aHATHA: HAYYUTh CTYJEHTOB YEPTUTh KOHCTPYKTUBHYIO CXEMY
OJTHOATA>KHOT'O MMPOMBILLIIEHHOTO 31aHUS.

3aganme: [1o 3a1aHHBIM ITapaMeTpaM BBIYEPTUTH B IJIaHE KOHCTPYKTHUBHYIO
cucteMy (TOJBKO pPa30MBOYHBIE OCH) OJHOATAKHOIO WIM MHOTIO3TaXHOTO
IIPOMBILUIEHHOT'O 3/1aHHUS.

OO01mue cBeaeHus

[IpombiliieHHOE  374aHUME  MOXET  ObITh  pEelIeHO B CTajJbHOM,
KEIe300€TOHHOM WJIM CMEIIAaHHOM (C JKelie300€TOHHBIMH ~ KOJIOHHAMHU U
cTaibHbIMU (hepmamu) kapkace. OCHOBHBIC pa3Mephl 3[]aHUS B TIAHE U3MEPSIOT
MEXIy pa3OMBOYHBIMH (KOOPAMHAIIMOHHBIMU) OCSIMH, KOTOpbIE O0Opa3yroT
TE€OMETPUYECKYI0 OCHOBY IaHa 3faHus. lllar KOJMOHH W BeTWYHHA TPOJIETOB
npuHuMaroTcs kpatHeiMu 6000 MM.

[TpombInIeHHBIC 31aHUs pa30MBAIOTCS HAa TEMITEpaTypHO-Ae(POPMAITMOHHBIC
OTOKM - OTCEKH, KOHCTPYKTHBHO HE CBs3aHHBIC JApyr c japyrom. Ilpwu
TEMITEpaTypHBIX BO3ACHCTBUAX, HEPABHOMEPHBIX HArpy3kax W OCaJKax TaKue
OTCeKH Je(POPMUPYIOTCS HE3aBHUCHMO OAWH OT Japyroro. Pa30uBka Ha
TEeMIIepaTypHO-IePOpPMAIlMOHHBIE  OJOKM  BBIMIOJHACTCS  MPU  MTOMOIIHU
ne(opMaIMOHHBIX IITBOB.

Ecnu B 3manuu ¢ xene300€TOHHBIM WJIM CMENIAaHHBIM KapKacoM COCEIHHE
MPOJIETHI UMEIOT Pa3HYIO BBICOTY, TO IO JIMHHUH TIEPEerajia BHICOT YCTaHABIUBAIOT
JIBa psifia KOJIOHH (TTOCKOJIBKY KOHCTPYKIIMH TUITOBBIX JKEJI€300€TOHHBIX MOKPBITHIA
HE JIOMYCKAIOT ONMHUPAHUS CTPOMUILHOW KOHCTPYKITMU HA OJIHY KOJIOHHY B Pa3HBIX
ypoBHsX). B aTom cinydae aedopManvoOHHBIN OB 00pa3yeTcs aBTOMATHYECKHU.
[ITar KOJOHH MO JWMHUHU TIEperaaa BBICOT PEKOMEHAYETCS NMPUHUMATH PaBHBIM
mary KpailHuX KOJIOHH, IPUHATOMY B 3JaHWU. DTO OOCCIECYMBACT BO3MOXKHOCTH
OJIMHAKOBOTO PEIICHUS HAPYXHBIX CTEH 110 JIMHWM TIeperajaa BBICOT U TIO
HapYy)KHOMY KOHTYpY 31aHus. [Ipu 1ByX psmax KOJOHH I10 JUHUU TIepernaaa BhICOT
HEOOXOMMBI 1B Pa30MBOYHBIC OCH, PACIOIararolIiecs Ha CTPOTO OMPEEICHHOM
PacCTOSIHUM OJTHA OT APYTOil, KOTOPOE Ha3hIBACTCSl BCTABKOM.

B MPOJOJIBHOM TEMIEPAaTypHOM IIIB€ TIPH OJWHAKOBOW BBICOTE
COCEIHUX TMPOJICTOB TAaKXKe YCTAHABIMBAIOT JBa psAga KOJOHH Ha JIBYX
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pa30MBOYHBIX OCAX CO BCTAaBKOW Mexay HHUMH. [Ipy 3TOM 1mar KOJOHH B
TEMIIEPATYPHOM ILIBE JOJKEH OBITh paBeH IIary, IpUHATOMY JUIsl CPEAHUX KOJIOHH,
IIOCKOJIBKY HApy»Has CT€Ha B IJIOCKOCTU TEMIIEPATYPHOTO 11BA OTCYTCTBYET.

Ta6muna 8 IlpenenbHble paccTOSHUS MEXAY Je(PopMaIMOHHBIMU IIIBAMU

Marepuan kapkaca
Bun 3panus CTaJIbHOU cOOpHBIT MOHOJIUTHBIN
JKeJIe300€TOH U )Kene300eToH
Bnons CMEIIaHHbIN
OTEPEYHOM
npoJjeTa
anpaBJICHUN
OTtarMBaeMble 3JaHUS 230 Mm 150 m 60 M 50 m
HeoTaminBaembie 30aHus 200 m 120 m 40 m 30 M
U TOpSTYUE EXH

[Ipu cranpbHOM Kapkace MpOAOJbHBIM IIOB B MECTax Mepemnaga BbICOT
BBITIOJTHSIETCS] HA OJ{HOM KOJIOHHE C OMMpPaHUEM Ha Hee CTPOIMUIIBbHBIX (DepM B IBYX
ypoBHSX. B 3TOM cllydae KOJIOHHAa MPUBS3BIBACTCS Cpa3y K JIByM IPOJOJIbHBIM
OCSIM CO BCTaBKOM Mexky HUMHU 250 MMm.

[IpuMblkaHUE TOMEPEUHBIX MPOJIETOB K MPOAOJIbHBIM, HE3aBUCUMO OT
Marepuajia Kapkaca, TaKXe pellaeTcsi MyTeM ITOCTAaHOBKU TMAapHBIX KOJIOHH,
OTHOCSIIIIUXCS K Pa3HbIM MpOJieTaM, MO JABYM pPa30MBOYHBIM OCSM CO BCTaBKOM
Mexay HuMH. [lpy HaIMuMM TMOMEPEYHBIX TMPOJIETOB JJISI BCEro 3JaHUsd
COXpaHSETCs euHas CeTKa pa3OMBOYHBIX OCCH.

VY nonepeyHoro TEMIIEPATypHOTO IlIBa B MPOJOJIBHBIX IpoJieTax Kaxias
4acTh 3/IaHUSl JIOJDKHA MMETh CBOM KOJIOHHBI. 3/1€Ch, 10 TUIIOBBIM PEILICHUSIM,
TEMIIEpaTypHBIN IIOB BBIMIONHSAETCS O€3 BCTaBKUM. HecMoTpss Ha MOCTaHOBKY
MapHBIX KOJIOHH, COXPAHAETCS OJHA Pa30MBOYHAS OCh.

OCHOBHBIMH 0OBEMHO - MJIAHUPOBOYHBIMU napaMeTpaMu
371aHUS SABJISIOTCS:

MPOJIET, T.€. PACCTOSTHUE MEXKY pa30MBOYHBIMU OCSMH MPOIOJIbHBIX PSAIOB
KOJIOHH WJIM CTEH,

miar, T.e. PacCTOsTHUE MEXAy pPa3OMBOYHBIMH OCSMH IOMEPEUYHBIX PSI0B
KOJIOHH WJIM CTEH,

BBICOTA, T.€. PACCTOSIHUE OT YPOBHS TOJIa O HU3a HECylled KOHCTPYKIIUU
MOKPHITUSA (B OJHOATAKHBIX 3[aHUSX) WIH PACCTOSIHUE MEXIY YPOBHSIMHU YHCTHIX
M0JI0B (B MHOTOATaKHBIX 3/TAHUSX ).

COBOKYIIHOCTh ~ PacCTOSIHMM MKy KOJOHHAMH B TMPOJOJBHOM U
MONEPEYHOM HANPaBJICHUSX HA3bIBAIOT CETKOW KOJIOHH.
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B ’kene300eTOHHOM M CMEIIAHHOM KapKacax KOJIOHHBI KpalHEro psja mno
OTHOIIIEHUIO K MPOOJILHOM pa30MBOYHOM OCH UMEIOT HYJIEBYIO MPUBS3KY.

B Mmetammueckom kapkace nmpussaska 250 MM.

B nmo60M kapkace KOJIOHHBI CpPeIHero psia 1Mo OTHOIICHUIO K IPOAOIBHON
Pa30MBOYHOI OCH UMEIOT LICHTPAJIbHYIO IPUBSI3KY.

B mo6om  kapkace TopueBble  KOJOHHBI 10 OTHOIICHHUIO KpalHeu
MOTIEPEYHON pa30MBOYHOM OCH UMEIOT MPUBA3KY S00 MM.

B Topuax 3maHus 11 KpEIJIeHUsI CTEHOBBIX ITAHEJIEH YCTPauBatOT KOJIOHHBI
(paxBepka ¢ maroM 6 M CHYJEBOW MPUBA3KOM K KpalHEW MONepedyHOn
pa3OMBOYHOM OCH.

B xene300€TOHHOM M CMEHIaHHOM KapKacax INpH JUIMHe mpoiieta 60 M u
Oonee, B MeTaiuinyeckoM 120mM u Oosee ycTaHaBIMBAIOT TeMIlepPaTyPHbIH ILIOB,
KOTOPBIN PEIIACTCSA HA ABYX KOJIOHHAX, KaXKJ1as U3 KOTOPBIX 110 OTHOLIEHUIO K OCU
TEMIIEPATYPHOTO IMIBa UMeeT OpuBA3Ky 500 mMm. I1loB nenut 3qaHKE HA OTACIIBHBIE
TeMmriepaTypuble Onoku. g oOecrieyeHuss NPOCTPAHCTBEHHOM KECTKOCTH B
cepeaHe TeMIIepaTypHOro OJ0Ka B KaKIOM Py KOJIOHH YCTaHaBIMBAIOT CBS3H :
IIPU 11are KOJIOHH 6 M — KpeCTOBbIE, ITpU 11are 12 M — nopTabHbIE.
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Homunanen
ble pa3Mephbl

n/n Marepuan kapkaca CeueHne OCHOBHBIX KOJIOHH Komnonns! daxsepka
3/1aHUS B
TUIaHEe
||Kpa171Hero psina ||cpe}1Hero psina ’
1 24x72 xKeae300eToH 800x400 800x500 xene3oberornbie 400x400
2 JKeIe300eTOH 600x400 MeTaJUIn4ecKUe ABYTaBp B
36x72 400x400 toprax 400x155, B cpenanx
psanmax mBemtep 400x115
3 48x72 CMeEIIaHHbIH 400x400 600x400 kenezooeton 400400
4 MeTaJUIN9eCKUI 600x400 METaJUINYECKHE IBYTaBp B
60x72 400x400 topuax 400x155, B cpenaux
psanax mBesep 400x115
5 24x84 KeJe300eToH 800x400 800x500 xene3oberonnbie 400x400
6 xKene300eToH 600x400 MeTaJUIMIeCKHE IBYTaBp B
36x84 400x500 topuax 400x155, B cpenuux
psanax mBesep 400x115
7 CMEIIaHHBIN 800x400 METaJUINYECKHE IBYTaBp B
48x84 800x500 topuax 400x155, B cpennux
psanax mBemep 400x115
8 MeTaJUIN9eCKUI 600x400 METaJLIN4ECKUE IBYTaBP B
60x84 400x400 topuax 400x155, B cpennux
panax msemnep 400x115
9 24x96 JKene300eTOH 300x400 500x500 xkene3o00eTornbIe 400x400
10 36x96 xKene300eToH 600x400 400x500 MeTaJUIN4YeCKHe IBYTaBp B
toprax 400x155, B cpenanx
panax msemnep 400x115
11 60x96 MeTaJUINYeCKUI 600x400 400x400 MeTaJUINYEeCKHe IBYTaBp B
topuax 400x155, B cpenHux
psanax msemnep 400x115
12 24x60 JKeJe300eToH 800x400 800x500 xene3oberoHnbie 400x400
13 36x60 JKeJe300eToH 600x400 400x500 MeTaJUIN4YeCKUe ABYTaBp B
topuax 400x155, B cpenHux
psanax msennep 400x115
14 48x60 CMETIIaHHBIHA 800x400 800x500 xene3zo0etonnubie 400x400
15 METaJUTHIECKHUE IBYTaBp B
60x60 MeTaNTHIeCKUi 600x400 400x400 topuax 400x155, B cpemaux
psanax mBemiep 400x115
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16
48x96

CMeENIaHHbIN

800x400 800x500

MeTaJUIn4eCKUe ABYTaBp B
topuax 400x155, B cpenaux
psanax msennep 400x115

Xon padoThI:

. BeruepTuth pa3ouBoUHbIE OCH, UX 0003HAUUTH.
. YKa3aTh pacCTOAHUS MEXy pa30MBOYHBIMHU OCSIMH (ILIAr, MPOJIET).
. BeruepTUTh KOJIOHHBI KpailHEro psija.

. Berueptuth K0JIOHHBI (PaxBepka.
. O603HaYUTH TEMIIEPATYPHBIN LIOB.

1
2
3
4. BeiuepTUTh KOJIOHHBI CPETHETO psija .
5
6
7

. YKa3aTh NPUBA3KUA TOPLEBBIX KOJOHH K IONEPEYHBIM Pa30MBOYHBIM OCSM,
IIPUBSI3KU KOJIOHH K OCH TEMIIEPATyPHOTIO 11BA .
[IpuMeuanue: - 30aHUs IBYXIIPOJIETHBIE I BCEX BAPUAHTOB;

-1I1ar KOJIOHH KpalHero psaaa 6m, cpenHero -12m;
- HOMEP BapHaHTa ONPEAEIISIETCS IO HOMEPY B JKypHAJE TPYIIIIHI.

Tab6nuua 1. Beibop BapranTa
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Pucynok 1. [Ipumep BbImosHEHUS pabOTHI.

KoHTpoJibHBIE BOIPOCHI

500

1. KakoBbl OCHOBHBIE THUIIbI IPOMBILIUICHHBIX 3/1aHUI?

2. KaxkoBbl OCHOBHBIE KOOPUHAIIMOHHBIE pa3Mepbl IPOMBIIUICHHbIX 3JaHUI?

3. KakoBo Ha3zHaYeHHE OJTHOATAKHBIX MPOMBIIUICHHBIX 3aHUI?

4. B 3maHusX C Kene300€TOHHBIM M CMEIIaHHBIM KapKacaMu KOJOHHBI KpaiHHX
pPSI0B MO OTHOLIEHUIO K MPOJOJIbHBIM PAa30MBOYHBIM OCAM KaKyl0 HMEIOT
MIPUBSI3KY?

5. KosioHHBI cpenHux psioB B KEI€300€TOHHOM, CTalbHOM M CMEIIaHHOM
KapKacax Kakyl UMEIOT MPUBS3KY MO OTHOILIEHUIO K MPOJI0IbHON pa30MBOYHOM

ocu?

6. KosioHHBI KpalilHUX PSJIOB B CTAILHOM KapKace MO OTHOILIEHHUIO K MPOAOJIBHOM
Pa30MBOYHOM OCH KaKyl0 UMEIOT MPUBS3KY?
7. TopieBble KOJOHHBI OCHOBHBIX PSIOB JIIOOOr0 Kapkaca MO OTHOIICHHIO K
KpaiiHel MonepevHoi pa30MBOYHON OCH KaKylO UMEIOT MPUBSI3KY?
8. KononHsI (paxBepka ycTaHABIMBAIOTCS B TOPIAX MPOJIETOB C KAKUM LIarom?
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9. Ilepeuncnure KOHCTPYKTUBHBIC AIEMEHTHI OHOATAXKHOTO MPOMBIIIUICHHOTO
3[IaHUsl U3 COOPHOTO Kelle300€TOHA B COOTBETCTBHH C UX LHU(DPOBBIM
0003HaYCHHEM Ha PUCYHKE 1.

10. Ha3zoBuTe OCHOBHBIC TTapaMETPhI 3/1aHusI, 0003HAUYCHHbIE OyKBaMHU.

o
& )
-
-

o
N
o)

e
™ \ " ;

Puc.1. OnHosTaKHOE MPOMBILIJIEHHOE 3/IaHKE U3 COOPHOTO JKejie300eTOHA

Tema 26. OcHOBBI NPOCKTUPOBAHUSA POMbILIICHHBIX 31aHUI.
IpakTnueckoe 3ansitue Ne 53
2. TlocTpoeHue miana NpoMbIIIIIEHHOTO 3aHus B TporpaMme ABTOKA/I.

Heab 3anaTus: Hayuntbes nonOuparb KOHCTPYKTUBHBIE 3JIEMEHTHI U
CTPOUTBH IJIaH MPOMBIILIEHHOTO 3/IaHUA.

3aganue: IlogoOpaTh KOJOHHBI U «IIPHUBSA3ATH» WX K KOOPAMHALMOHHBIM
ocsiM Ha TuiaHe 3aanus. [logoOpaTh MOABEMHO-TPAHCHIOPTHOE OOOPY/IOBaHUE
MPOMBIIIUIEHHOTO 3[aHUsl U PA3MECTUTh €r0 Ha IJIaHE C KIPUBSI3KO» K KOJIOHHAM.
[TonoOpaTh  cTEHOBBIE OrpakJAE€HUS M  PACIONOXKHTH HMX Ha  IUIaHE.
3anpoeKkTUpOBaTh AIEMEHTHI (haxBepKa.

IHoa0op KOHCTPYKUMIA MPOMBINIEHHOTO 31aAHUS
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Kononnsl kapkaca. Buja KOJOHH OCHOBHOIO KapkKaca 3aBHUCHUT OT
BBEIOPAHHOTO MaTepuaja Kapkaca, rabapuToB MPOJIETOB W TPY30MOIBEMHOCTH
MOCTOBBIX  KpaHOB.  Pa3paGoTaHbl = THUIOBBIE  KOHCTPYKIIMH  COOpPHBIX
KEIe300€TOHHBIX KOJIOHH IS 3aHWii 0€3 MOCTOBBIX KPaHOB BBICOTOW OT 3 110
144 M u s 37aHANR ¢ MOCTOBBIMU KpaHamu (MPSIMOYTOJIBHOTO CEYEHUS — TP
BbIcOTE OT 8,4 10 10,8 M, IByxBeTBeBbIE — IIpH BbIcOoTE OT 10,8 10 18 M).

CranpHble KOJIOHHBI MOTYT OBITh CIUIOIIHOTO M CKBO3HOTO THIIOB C
MIOCTOSSHHBIM W TEPEMEHHBIM 10 BBICOTE ceYeHHEM. KOJIOHHBI CIJIONIHOTO
MTOCTOSIHHOTO CEYEHUS U3 CBAPHOTO MIMPOKOIMOJIOYHOIO JIBYTaBPA HCIOIB3YIOT B
3MaHUSX 0€3 MOCTOBBIX KPaHOB BBICOTOM 10 8,4 M, a TaKke B 3HaHUSAX C
MocTtoBbiMU Kpanamu QQ [] 20 1 BbIcoTOM 8,4 - 9,6 M. B ocCTanpHBIX Cilydasx
IIPUMEHSIIOT IBYXBETBEBBIEC KOJIOHHBI C HUKHEN PELIETYATON U BEPXHEMN CIUIOIIHON
YacTSIMHU.

CBa3u. [Ins TOBBIIEHUS YCTOMYMBOCTH OJHO3TAXHBIX 3JaHUM B
MPOJOJLHOM HAMPABJICHUU TMPEAyCMATPUBAIOT CUCTEMY BEPTHUKAIBHBIX W
TOPU30HTAIBHBIX CBI3€M MEXKy KOJIJOHHAMU KapKaca U B IOKPBITHH.

BepTukanbHble CBS3M MEXAY KOJOHHAMHU (KPECTOBBIE WA TOPTAJIbHbBIC)
YCTAHABJIMBAIOTCA B CPEIHEM IIare KOJOHH B KaXJIOM TeMIepaTypHO-
nedopmanrionHoMm O1oke. [Ipy HaIMYMKM MOCTOBOTO KpaHa IpeayCcMaTpPUBAIOTCS
MOJAKPaHOBBIE (HUYKE MOAKPAHOBOM OAIKU) U HaJIKPAHOBBIC CBSI3H.

IIpuBsi3Kka KOJIOHH K NPOAOJIbLHBIM Pa30MBOYHBIM 0CIM

Ilo OoTHOMmIEHHIO K MPOAOJBHBIM OCSM CPEIHHME KOJOHHBI MMEKOT OCEBYIO
NPUBS3KY, TO €CTh N'€OMETPUUYECKHE OCHU KOJOHH COBMAJAOT C pPa30MBOYHBIMU
ocsiMu 31anusl. KpaliHue KOJIOHHBI MOTYT UMETh MPUBA3KY HYJIEBYIO WM 250 MMm.
[Ipu HyneBOM NpPUBA3KE HAPYXKHAsI TPAHb KOJIOHHBI COBITAJIAET C pa3OMBOYHOM
ocbt0 3aaHusA. Ilpum mpusszke 250 MM rpaHp KOJOHHBI CMEIIAETCA HAPYXKY OT
Pa3OMBOYHOM OCH 31aHUSI.

Tao0mura 9
YuudunupoBaHHbIle pa3Mephl TPUBSA3KKM KOJOHH KpaWHEro psga K
MIPOJIOJIBHON Pa30MBOYHON OCH B OJTHOATKHBIX 3MaHUIX

XapakTepuCcTHKa MPOMBILIJIEHHOTO 31aHUSA MpUBS3Ka

3maaus (IIPOJIeThI) CO COOPHBIM JKEJIe300€TOHHBIM 1
CMEIIIaHHBIM KapKacoMm 0e3 HyJIeBas

MOCTOBBIX KPAHOB M TOACTPONUIIbHBIX KOHCTPYKIIUH:

- BO BCEX ClIydasx

3naHus (IPOJIEThI) CO COOPHBIM KEJIe300€TOHHEIM U
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CMCIIaHHBIM KapKaCcoOM C

MOCTOBBIMU KpaHaAMMH:

- III=6 m; H<14,4 m HYyJICBas
- =6 m; H>14,4 Mm a=250 mm
- 1I=12 m npu 11060# BbICOTE a=250 MM

3manus (MPOJIEThI) CO COOPHBIM KEIE300€TOHHBIM 1
CMEIIaHHBIM KapKacom 0e3

MOCTOBBIX KPaHOB U C MOCTOBBIMH KPpaHaAMMU:

- [pU HAJIMYUU MOACTPOINIBHBIX KOHCTPYKIIUI a=250 mm

3I[21HI/IH C OCJIIBHOMCTAINIIMYCCKHUM KapKaCOM:

- H=6...8,4 M 0e3 MOCTOBBIX KpPaHOB HyJIeBas
- H=9,6 ... 18 ™M 0e3 MOCTOBBIX KpaHOB a=250 MM
- C MOCTOBBIMH KpaHaMu a=250 MM

IIpuBsi3Kka KOJOHH K MONEPeYHbIM PAa30MBOYHBIM OCSIM

B MeCTax IMOMNEPEYHbIX  TeMIepaTypHO-Ie(pOopMalMOHHBIX  IIBOB,
pa3aeNIoNUX MPOJAOJIbHBIC MPOJIEThl, K OJHON MOMEPEUYHOW OCH MPUBS3BIBAIOT
JIB€ KOJIOHHBI CO CMEIIEHHUEM OCEH KOJIOHH OTHOCHUTEJIBHO Pa30MBOYHON OCH Ha
500 MM B 00€ CTOPOHBI.

KoJsioHHBI, pacnosiokeHHbIe B TOpIIaX MPOJIETOB, CMEIIAIOTCS OTHOCUTEIIBHO
KpaiiHel morepeyHor pa30MBOYHON OCH BHYTphH 3aaHus Ha 500 MM (mo ocu
KOJIOHHBI) HE3aBUCUMO OT MaTepuaja KOJOHH, UX IIara v BbICOTHI 31aHus. Takoe
PacIOJIOKEHUE JAET BO3MOKHOCTh IOMECTUTh BEPXHIOKO YaCTh KOJIOHH TOPLEBOTO
daxBepka MEXIy KpaWHEH CTpONMWIbHON KOHCTpyKIued u crteHo. [lpu stom
Hapy>XHbI€ TPaHU KOJIOHH TOPILIEBOTO (paxBepKa TOJDKHBI COBIAJATh C KpaiiHen
MONEPEYHON pa30MBOYHOM OChbi0. TakuMm oOpa3zoM, oOecreurnBaeTCsl BO3MOXKHOCTD
HABECKH TOPIIEBBIX CTCHOBBIX MaHENeH K KoJIOHHaM (paxBepka Mo Bced BHICOTE OT
moJia J10 MOKPBITHSI.

JInst KperuieHusl TOPUEBOM CTEHbI K KOJJOHHAM OCHOBHOT'O Kapkaca B 3a30p
MEXIYy KOJOHHOM M CTEHOM YCTaHABJIMBAIOTCS IPUKOJIOHHBIE CTAJbHBIE CTOMKHU
daxsepka ceuenuem 300x300 MM, MpuBaprUBaeMbIe K CTaIbHBIM KOJIOHHAM WJIH K
3aKJIQIHBIM JCTaJISM KeJIe300€TOHHBIX KOJIOHH.
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Pucynox 20 - ITpuBsizka 31eMEHTOB K pa30MBOYHBIM OCSIM 3JJaHUH,
000pYyIOBaHHBIX KpaHAMU: a- JKEJIe300€TOHHBIC KOJOHHBI C I1arom 6 uimu 12 m; 6
- CTAJIbHBIE KOJIOHHBI; B - CPETHUE PAJIbI KOJIOHH; T - MONEPEYHbII
TEeMIIEPATYPHBIH IIOB; 1 - MPOJAOJbHBIA TeMIEPaTypPHBIH IIOB.

Xoxa padoThi:

1 CornacHo BBIJAHHOTO 33JJaHUS BBIYEPTUTH KOOPAUHALIMOHHBIE OCH 3/IaHUSI.

2 B 3aBucuMocTd OT rabapUTOB MPOMBIIUIEHHOTO 3[JaHUS U TPYy30I0IbEMHOCTH
KpPaHOB 0/100paTh KOHCTPYKIIMIO U pa3Mepbl OCHOBHBIX KOJIOHH, UX «IIPUBS3KY»
K KOOPJIMHAIIMOHHBIM OCSIM 37aHusl. BEIYepTUTH KOJIOHHBI HA TIJIaHE 3/1aHus.

3 CornacHo 3aJaHHIO T0JI00paTh MOABEMHO-TPAHCIIOPTHOE O0OPYAOBAHKE 3AAHUS
U BBIMOJIHUTH €r0 «MPUBA3KY» Ha TUIaHE 37aHUS C YCIOBHBIM O0O3HAUCHUEM
TOPMO3HBIX yHOpoB. IlOCKONMBKY KpaHBl HAXONATCSA BBIIIE, YeM IUIOCKOCTb
MIOCTPOCHUS TUTaHA 3/IaHUS, OHU BBIUEPUNBAIOTCS MMyHKTUPHBIMH JTUHUSMHU.

4 B 3aBUCHUMOCTH OT TOJIIMHBI CT€H M CIMOCO0a WX KPEIJICHHWs K KOJOHHaM,
noo0paTh CTEHOBbIE MAHENU U PACIOJIOKHUTH MX Ha IUIaHe 3/1aHusd. B mecrax
CTBIKa CTEHOBBIX IaHEJEH, I/l HET OCHOBHBIX KOJIOHH, MOJ00PaTh U YCTAaHOBUTH
(dhaxBEepKOBbIC KOJIOHHBI

5 3amapkupoBaTh BCE€ KOHCTPYKTHUBHBIE 3JIEMEHTHI, MOKa3aTh KOOPIAWHAIMOHHBIE
OCH 3[IaHUs, IOCTaBUTh BCE HEOOXOAUMBIE pa3Mephl U YCIOBHbIE 0003HAUEHUSI.

6 CocTaBUTh  TOSCHUTENBHYIO  3alUCKy, OTPAXAIOIIyl0  BBIOPAHHYIO
KOHCTPYKTHUBHYIO CXEMY 3/IaHUsI, BCE MOJ0OpaHHBIC JIEMEHTHI C UX 3CKH3aMHU U
pa3mepamu.

7 CocraBuTh crenuUKaIUI0 BCEX HCIOJB30BAHHBIX  KOHCTPYKTHBHBIX
ANEMEHTOB, yka3aB ['OCT uznenunii, MapKu U UX KOJIUYECTBO.
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Pucynok 2. [Ipumep BBINOMHEHUS MJ1aHA MPOMBIIIJICHHOTO 31aHUS

KoHTpoJsbHBIE BONIPOCHI

Kak nmogbupatot ceueHusi KOJOHH NPOMBIIIIEHHOTO 31aHus?
Kak pacnonaratot KOJOHHBI KpallHUX PSAJ0OB?

Kak pacnonaratot KOJOHHBI KpallHUX PSAJIOB?

Kak pacrnonarator KoJOHHBI B TEMIIEpATypPHOM IIIBE?

Kakyro npuBsi3Ky uMeroT (haxBepKOBbIE KOJIOHHBI?

[IpaBuiia npUBSI3KKA TOPIIEBBIX KOJIOHH (a).

[IpaBuna npuBs3KU CpeTHUX KOJIOHH (0).

[IpaBwiia NpUBSI3KK KOJIOHH B TEMIIEPATyPHOM IIIBE (B).

Tema 27. O0beMHO-INIAHUPOBOYHBbIC U KOHCTPYKTHBHbBIC PeLLICHUS
NPOMBbIILIEHHBIX 31aHUH.
IIpakTnueckoe 3anaTue Ne 54
2. IIpoexTupoBaHue OBITOBBIX TOMEIICHHM.
CocrapiieHue HKCINTMKALMY TOMENIEHU M.

187



Heanb 3ausaTus: M3yuuTh conepkaHue U NOCIEA0BATEIIbHOCTh
MIPOCKTUPOBAHMS OBITOBBIX TTOMEIIECHUN, COCTABIICHHE SKCIITUKAIIUN TTOMEIIICHUM.

Xoa pabéoThi:

[lepen TeM Kak MPUCTYNUTH K IUIAHUPOBKE OBITOBBIX U aJIMUHUCTPATUBHBIX
NMOMEIICHHUM, Halo CJeNaTh HEKOTOphIE MpPE/IBApUTEIbHBIE pPACUET: YCTAHOBUTHh
nepedyeHb TpeOyeMbIX HOPMaMU OBITOBBIX MOMEIIEHHWHA M YHUCIO HEOOXOIUMOTO
JUIsl HAX OOOpYyIOBaHHUSA;, OMNPEIEIUTh IMEPEYeHb KOHTOPCKUX W TEXHUYECKHX
MOMEIICHH, a MPU pa3sMEIICHHH WX BO BCIIOMOTaTEIbHOM 3JaHUHM — pa3MeEphl U
ATaXHOCTb 3TOTO 3[aHUS.

W cxXoIHBIMU JaHHBIMU JJIS1 IEPEUYUCIICHHBIX PACUETOB CIIYXaT MpUIaraeMple
K 33JJaHUI0 CBEICHMS O YHCIEHHOCTH padOYMX U CIYKAIIUX, KOTOPHIE COCTABIISIIOT
1o opme Neb.

Ecnu B 3aaHuu He NMpuUBEEHbI CaHUTApHBIE XAPAKTEPUCTUKHU MPOIECCOB,
YCTAaHOBUTh MX JIOJDKEH caM MpoekTaHT. CaHUTapHbIE XapaKTEPUCTUKH, COCTaB
OBITOBBIX TOMELIEHUH M UX OOOpYyIOBaHME HA3HAYAIOTCS B COOTBETCTBUM C
Hopmamu CHull.

[Toncueram MoANEKUT ClIeIyIOIIME 000PYAOBAHUE OBITOBBIX IOMEIICHUN:
a) [ns rapaepoOHbIX( B 3aBUCHUMOCTH OT CIOCO0a XpaHEHUS OJCXKIIbI)- YHUCIO
KPIOYKOB Ha BEIIAJKax , THUI M YHUCIO HIKA(QUUKOB JJIA OAEXKIbI, TPOTIKHOCTh
CKaMei JiJ1sl IepeoeBaHus U T.11.;

b) Jns MyXCKHUX TyaJIeTOB YUCJIO YHUTA30B, MHUCCYapOB M YMbBIBAJIbHUKOB, JJIs
KEHCKHX — YHCIIO YHUTA30B U YMBIBAIbHUKOB;

¢) I My»KCKHMX M KEHCKUX YMBIBATBHBIX YUCJIO YMBIBAJTLHUKOB, JIJIST TYIICBBIX —
YUCJIO JYIIEBBIX CETOK,a TAaKKE€ YHCIO MECT U MNPOTSKEHHOCTh CKaMmeill B
MOMEIICHHIX TIepe AyIIaMU; YUCIO KaOWH TyaJleTOB, PYYHBIX M HOXKHBIX BaHH U
T.J.;

d) Jlis momerieHuii TUYHOM THUTUEHBI MPU KEHCKUX TyalleTaX — YHUCIO0 KaOWH ¢
TMTUEHUYECKUM JTyIIEM.

Kpome Toro mo CHull pomxeH ObITh yCTaHOBJIEH TMEpEYEHb MPOUYUX
NOMEILIEHUI  OBITOBOrO  OOCIY)KHMBaHHS B  3aBHCUMOCTH OT  XapakTepa
npous3BojACTBa ( I CYIIKH, OOECTIBUIMBAHUSA WM 00€3BpEKMBaHUSA padoueit
OJIeXbl, KypeHusi, 000orpeBa pabouux, npuemMa nuiu, 0yQpeToB, 3ApaBIyHKTOB U
T.IL.).

[Ipu mpoeKTUPOBAHUM TPOU3BOJICTBEHHBIX 3/IaHUN 3HAUUTENIbHBIX PAa3MEPOB
UX OBITOBbIE W  KOHTOPCKME IOMEUIEHUSI OOBIYHO  pAaCMOJaraloT  BO
BCIIOMOTaTE€JIbHOM 3JaHUHM, KOTOPO€ MOXET OBbITh MPUCTPOEHO K OCHOBHOMY
KOpPIYCy WM TMOCTPOCHO OTIAEIbHO M COEAMHEHO C OCHOBHBIM TEIUIBIMU
nepexonamMu. BcemomorarenbHble 3/1aHUS Yalle BCEro BBIOMPAIOT KapKacHOU
cuctemsbl 1o cepuu NN-04, BeicoToli B 2-4 3Taxka pu €ro BbicoTe 3,3M.

upuny 31aHUs npuHUMAKOT 12-18 M, a CEeTKy KOJIOHH — pa3MepoMm 6x6 u
3x3.
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YToObl YyCTAaHOBUTH pa3Mepbl U STAXKHOCTh BCIIOMOTATENBHOTO 3AaHUA,
MOACYUTHIBAIOT IUIONIAAb MOMENIEHUA. TOYHO ONpenenuTh AJTy IUIOWAIb
JIOBOJILHO TPYAHO H3-3a OOJbIIOr0 uucia (akToOpoB, KOTOPbIE HEOOXOAMMO
YUUTHIBATh ( IIMPUHBI MOMELIEHUHM, BHJIa OOOpPYAOBaHMS, CTENEHU YIAYHOCTU
KOMITOHOBKH U T.1.).

[IpuBeneM HEKOTOpPbIE OPUEHTUPOBOYHBIC TIIOKA3aTEIH, BbIpaOOTaHHBIC
MPAaKTUKOM TPOEKTUPOBaHUA. PekoMeHAyemble TOKa3aTelu HE SBISAIOTCA
HOPMATUBHBIMHU, LIEJIb UX — IOMOYb O0YUYaIOLUMCSI B OPUEHTUPOBOYHOM TOJICUETE
IUIOIIAAN JUISL  ONpPEAENICHHsT HEOOXOAUMBIX NapaMeTPOB BCIIOMOIATEIBHOIO
3JTaHU.

Hlupuna BCOMOTATENbHOTO 3/aHUA MpuHATA 12 M, 9TO Hambojee 4acTo
BCTPEYAIOTCS B YUEOHBIX MPOEKTAX.

Hopwmsbl pacyera muonjazeil aAMUHUCTPATUBHBIX MOMEIICHUN PHUBEACHBI B
CHull

[Inomanb TEXHUYECKUX MOMEIEHUH (BEHTWIALMOHHBIX KaMep, OoiiepHoOn
U Jp.), @ TaKXKe MEJIKUX XO3AHCTBEHHBIX IOMEIIEHUNH MOXXHO MPHUHATH AJIs
OpPUEHTHPOBOYHBIX MOJCYETOB B paszmepe 3% cymMMapHOH IJIOMAAu OBITOBBIX U
aIMUHUCTPATUBHBIX mnoMewmeHnd . Ilmomanp, 3aHMMaemas JIECTHHYHBIMHU
KJIeTKaMu , OyneT cocTaBisaTh mnpumepHo 20mn, rae 20- moiomags OJHOU
JIECTHUYHOW KJIETKHM Ha IUIAHE 3TaXka, M2; M — YHUCIO JIECTHUYHBIX KJIETOK; N —
YHUCJIO TPUHUMAEMBIX 3TaXEH.

[locne cyMMmHpoBaHHS BCEX MOJCYUTAHHBIX IUIOWIAACH MOJydaem
HEKOTOPYIO IJI0ma b A (B KBaJpaTHbIX METpax), K KOTOpPOW MpUOABIIsIEM:
IJIOLIAAb, 3aHUMAEMyl0 B IUIAHE MEPEropoAKaMH U JPYTMMH KOHCTPYKIUSMU
31aHUs, YCIIOBHO MPUHUMAEMYIO B pazMepe 5% momany A.

B uroro monyyaem cymmapHyto tiomaab S (B KBapaTHBIX METPax).

3afaBasch 3TaXXHOCTHIO U TUIIOBOM IIMPUHOM B OCsAX B, MOXKHO onpenenuThb
HEOOXOUMYIO ITTUHY 37aHus (B METpax) :

L=S/nB
U BpIOpaTh MOAXOAILYIO TUIIOBYIO CEKIHIO.

Janee HeoOXOIMMO cieNaTh ICKU3bl IJIAHUPOBKU 3[aHUS M PACCTAaHOBKHU
CaHUTAPHO-TEXHUYECKOTr0  obopynoBaHus. s  3TOro  pekoMeHayeTcs
MI0JIb30BATHCS PELICHUSIMU, IPUBEICHHBIMU B JEHCTBYIOIIUX TUITOBBIX POEKTaX.

[Ipu pacuere 00opyAOBaHUS CIAEAYET ONPEACIUTh €0 MUHUMAIILHOE YHCIIO,
HeoOXoauMoe 1o HopmaM. JlomyckaeTcs TMpeBBIICHUE OSTOW BEJIUYHMHBI B
Pa3yMHBIX Npejenax (A1 MPUMEHEHUs TUITOBBIX PEIICHU).
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Tabmuna 1 [lpumepHas momaas OBITOBBIX TOMEIIEHUH

AL A

IToMemernse 1 obopyaoBaHHE

Pacaeraas egpamEna

OpHEETHPOBOTHAA IUIOIIANE Ha

PACTETHYIO SOHHHITY, M 5

T'apnepobHEIe AIa OTKPETOTO XPAHESHHT 1 kpogox 0,15-0,16
BEpXHEH OIe kL
T'apaepobHbie AT XpadeHE T IETHOH 1 mxad 0.3
paboTel oneE s
lapaepobisie mId 3aKpEITOre XPpaHcHEA To e 063—-0,75
e BT
lapaepobusle m1a 3aKpEITOro XpaEcHHA “ 1,23-1,31
TPOMO3AKOH pabodel OmeHEIE
PasmaToaman canmTapHOH 0T IbI « -0.85
Jymepsie, BIOYAL OpeqIyIeEEe 1 xprowoR 0.6
IYMIEBBIE - TPy CKHHEH TO e 67-8
Ilomemema g BagHs « 1.7
Tyaners: 1 veErras 41-525
0,03

KypHTembHERIE MIomaEo He MeHee IM 5

1 paboTaromui B

MHOIOTHCIICHHYR CMEHY

IIysmcrer merrasms

1 mocerETe®

1{80 He MeHEE 12M2)

oyder ¢ moaCOOHEIME HOMEIICHAIME

1 mocamoaroe MecTO

25-27

CTOIoBaAT

TO BE

45-5

ITocne pacduera moMeImeHHIT BEITONHAIOT SKCIIHKAIIHE ITOMEIeHHH.
Tabmuria 2 - SKCIIIHKAITHA TOMEITeHHIT

Homep Haunmenopanue IL1tomiaan Kareropus
TIOMEIEHH MOMEIeHHI M2 MMOMEIeHHA
1
KoHTpoJsbHBIE BONIPOCHI
1. Kak paccuuThIBaIOT IIIOIIA I OBITOBBIX MOMEIICHUA?
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2. Kakumu [1oKyMeHTaMH TOJB3YIOTCA JJIA OMNPENENICHUs HEoOXO0IuMOon
U101 Id OBITOBOIO OMELIEHUS ?

Tema 27. O0beMHO-INIAHUPOBOYHBbIE U KOHCTPYKTHBHbBIC PeLICHUS
NPOMBbILNLIEHHBIX 31aHUH.
IIpakTH4yeckoe 3ansitue Ne 55
3. IlocTtpoenue pa3pesa MPOMBIITUICHHOTO 31aHHsI B IpOrpaMe ABTOKaJ

Hennr 3ansaTusi: HayuuTbcs KOHCTPyUpOBaTh pa3pe3 MPOMBILIIEHHOTO
3JTaHUA.

3agava: 3aKOHCTPYMPOBATH NMOMEPEUHBIN Pa3pe3 MPOMBIIUIEHHOTO 3AaHHUS C
HCIIOJIb30BAaHUEM paHEe MOJOOPAHHBIX KOHCTPYKIMA M MEXaHHU3MOB (KOJIOHHBI,
AJIEMEHTHI MOKPBITUS, MOABEMHO-TPAHCIOPTHOE oOopynoBanue). IlonoOpate u
pPAacCIOJIOKUTh MO BBICOTE CTEHOBBIE OrPaKIAIOIIME KOHCTPYKLUMU U OKOHHBIE
3aI0JHEHUS.

OO0wmmue cBegenns

IIpu mocTpoeHnH paspes3a MOKa3bIBAIOT TOJBKO KOHCTPYKIMH, ITOIAIA0IIUE
B IUJIOCKOCTh CEYEHMS] WJIM HAXOMASIIHUECS HEMOCPEACTBEHHO 32 IJIOCKOCTHIO
cedyeHus: (pyHIaMeHThl, (yHIaMEHTHbIE OajKH, CTEHbI (C pa3pe3Koil Ha MaHEeIHn),
NEPEKPBITUS. U TOKPBITUA, (POHAPH, TJIOLIAJKH, JECTHUIIBI, TOJKPAHOBbIE OajKu,
MOCTOBBIE WJIU MOJIBECHBIE KPAHBI.

Ecnu B nponoiasHOM pa3pe3e Ha O0NbIIOM MPOTSHKEHUH UMEIOTCS YYACTKH C
MHOTOKPATHO MOBTOPSIOIIUMUCA OOBEMHBIMU M KOHCTPYKTHBHBIMH PEIICHUSIMU,
pa3pe3 JIOmyCKaeTcs BBINOJIHATH C paspbiBamMu. llpu 3TOM 00s3aTeNbHO
MIOKAa3bIBAIOT TOPLBI 3JaHUs, Al KOJOHH C YCTAHOBKOW BEPTUKAIBHBIX CBA3EH I10
KOJIOHHAM, TEMIEpaTypHbIi  IIOB, MPHUMBIKAHUE K  [EPHEHAUKYISIPHO
PacnoJIOKEHHOMY IIPOJIETY U CaM 3TOT IPOJIET.

[Tonepeunslit pa3pe3 BbIYEPUUBAETCS MTOJIHOCTHIO, 0€3 pa3pbIBOB.

Ha uyeprexx BHe pa3pe3a HAHOCAT BBICOTHBIE OTMETKHM B MeTpax (C Tpems
3HAKaMU I10CJE€ TOYKH): YPOBHS 3€MJIM, 3aJOKE€HHs MOJOIIBBI M BEpXa CTAKaHA
dbynnamenTa, Bepxa (yHIAMEHTHOM Oalku, HM3a U BepXa OCTEKIICHUS, HH3a
NEepBOM TaHenW, Bepxa MOCIEAHEN NaHenu, Napanera WId KapHU3a, Bepxa
NOKPBITUS POHAPSI.

BuyTpu ueprexka paspe3a MPOCTABISIIOT OTMETKH YPOBHS UYHCTOTO IoJja
nepBoro sTaxa (+0,000 M), HM3a W Bepxa HECYIIMX KOHCTPYKIMH, TOJOBKH
MOJKPAHOBOI'O peibca, MPOMEXYTOUHBIX IUIOLIAAO0K, JIECTHHUIL, BepXa MPOEMOB,
o0Ope3a 1 Bepxa BHYTPEHHUX CTE€H U IEPErOPOJIOK.

Ilog paspe3amMu pacnosiararoTcs JBE pa3MEpHbIE JIMHUM: Ha NEpPBOM
YKa3bIBAIOT pa3Mephl MEXy Pa30MBOYHBIMU OCSMHU KOJIOHH M KallUTaJbHBIX CTEH,
Ha BTOpPOU — rabapuTHbIE pa3Mepbl MEXIy KpallHUMH pa3OMBOYHBIMH ocsiMu. Ha
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pa3pes3ax yKa3bIBalOT MPUBA3KY KOJIOHH Kapkaca K pa30MBOYHBIM OCSM U TOJIIUHY
Hapy>KHbIX CTEH.

KoHCTpyKTUBHBIN pa3pe3 MpOAOJIbHOW HApyKHOW CTEHBI BBINOJIHSETCS OT
nojouBel GyHAaMEeHTa A0 napanera (KapHu3a) BKItouuTenbHO. [Ipu nmpopabotke
paspesa Hapy>KHOU CTE€HbI HY’KHO 00paTUTh BHUMAHUE Ha CJIEYIOUIUE BOIPOCHI:

- KOHCTPYKIUSI U TIyOMHa 3a10kKeHus1 PyHIaMeHTa, IOKOJIbHOW YacTh
CTEHBI U OTMOCTKU;

- COCTaB CJIOEB I10J1A;

- KOHCTPYKIMSI CTEHOBBIX NAHENEN W KpEIUIEHHE HX K 3JIEeMEHTaM
KapKaca, MaTepuai U KOHCTPYKLHS OKOH;

- KpeIUIeHHnEe OIKPAHOBOM Oasku (€CIIU €CTh) K KOHCOJIM KOJIOHHBI,

- KpEIUJIEHUE CTPONMUIbHON KOHCTPYKLIHUU K KOJIOHHE;

- KOHCTPYKIMS NapareTa Wik KapHu3a, COCTaB KPOBJIU.

HanmeHoBaHME U TONIIHMHY CIOEB KOHCTPYKUWH MOKPBITHS, IEPEKPHITUN U
MOJIOB YKa3bIBAIOT

B BBIHOCHBIX HQAMHUCIX - «hiaxkax». BeimonHseTcs npuBs3ka
KOHCTPYKTHUBHBIX ~ 3JIEMEHTOB K  Pa30MBOYHBIM  OCSIM,  IPOCTABJISIIOTCS
HEOOXOMMbIE Pa3MEPbI U BHICOTHBIE OTMETKHU.

CreHOBBIE  OrpaXXJarollMe  KOHCTPYKIIMM  NPOMBILIUJICHHBIX  3JaHUU
BBITIOJIHAIOTCS. M3 MEJKOIITYYHBIX MaTepHaioB (KUPIHUY, MEJIKHE OJIOKH),
CTEHOBBIX TMaHeJel, JHUCTOBOro Marepuana. JKene300€TOHHbIE OJHOCIIOWHBIE
MAHENIW MPUMEHSIOT JJI HEOTAINIMBAaeMbIX 3AaHui. [lpy mare KoJoHH 6 M
KeJ1e300€TOHHBIE TAaHEIN UMEIOT CIUIONIHOE ceueHue ToMmMuHoN 70 MM, a npu 12-
METPOBOM IlIare KOJIOHH — TMaHEId MPOCKTUPYIOT PEeOPUCTBIMH C BBICOTOM
KOHTYpHBIX pedep 300 mMm.

JlerkoOeTOHHBIE MTaHEIN TSI OTAIJIMBAEMBIX 3[aHUM C IIaroM KOJIOHH 12 M
MPOEKTUPYIOT TJIOCKUMHU OJHOCHOWHBIMU. [lepemblueuHbie naHenu (HaJIOKOHHbBIE
U TOJIOKOHHBIE) CO CTOPOHBI MPHUMBIKAHHUS OKOHHBIX 3alOJIHEHUN YCHIICHBI
TOPU30HTAJIBLHBIMU PEOpaMH.

Packmanky maneneid mo BBICOTE CIeAyeT JenaTh TakK, 4TOOBl OJUH U3
rOPU30HTAIBHBIX IBOB pacnojnaraics Ha 0,6 M HuXke Bepxa KOJOHH. DTOT IIOB
JIETUT CTEHY IO BBICOTE Ha JBa spyca. llaHenu HMKHEro sipyca KpemsiTcsa K
KOJIOHHAM, a BEpXHEro — K KOHCTPYKIIUSIM MOKpbITUS. BricoTa mepBoro sipyca, B
3aBUCUMOCTH OT COOCTBEHHOM MacChl W HeCylled CIOCOOHOCTH TaHesen
coctapisier 12-24 M, a nocneayromux spycos 4,8-6 M.

B HABECHBIX CTEHAX IMMAHEJIM HaJ OKOHHBIMHU IPOEMaMHU U BHU3Y SPYCOB
Ha TIyXUX YYacTKax ONUPAIOT Ha CTAJIbHbIE KOHCOJIH, MPUBAPEHHBIE K KOJIOHHAM.
Jns pa3MenieHus TMOJIKM Yroyika, OOpa3yloLIero OMOPHYI0 KOHCOJb, MEXAY
KOJIOHHOM Y MaHeNsIMUA COXpaHstoT 3a30p 30 mm. [IpoMexkyTouHbIe TaHENH SIPyCcOB
KpEIAT K KOJJOHHAM Ha THOKUX CBS34X, JIOMYCKAIOMUX HEOOBINE TTePEMEIICHUS
CTEH OTHOCHUTEJIBHO KapKaca, Kakhe MOTYT BO3HHMKAThb OT TEMIIEPATYPHBIX WIIU
OCaJIOYHBIX JedopManuii B 37JaHUW. 3alOJHEHUE IIIBOB TAHEIBHBIX CTEH
OCYUIECTBJISIOT YIPYTUMU CHHTETHYECKHMMH NPOKIaAKaMu mHuprHON 60-80 MM n
FEPMETU3UPYIOIIMMHU MAaCTUKAMH.
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Pa3Mepbl OKOHHBIX POEMOB JIUKTYIOTCS YCIOBUSIMU JHEBHOT'O OCBEIIEHUS U
a’paruu. BeicoTa OKOHHBIX TaHENICH NMPUHUMAETCS TAaKOW K€, KaK y CTEHOBBIX
naHesned, a HoMuHanbHas mupuHa - 1500mMm; 3000 mm; 4500 mwm; 6000 M.
JleHTOYHOE  OCTEKJIIGHHE  TMPUMEHSIOT  TOJBKO TIPH  COOTBETCTBYIOIIEM
o6ocHoBaHMHU. OKOHHBIC MPOEMBI, HE TTPeIHA3HAYCHHBIC JJIsI BEHTUISALIMH, CJICIyeT
3aMOJIHATh TJIyXUMH HEOTKPBIBAIOIIMMHUCS MEPEIUICTaMU WIIH CTEKJIONPOGUIATOM.
CTBOpHBIC OKOHHBIC TIEPEIIETHI JOJDKHBI pa3MeIIaThCs TakK, YTOObl paCCTOSIHUE OT
HH3a MPOEMOB, MPEAHA3ZHAYCHHBIX JIJIsl MPUTOKA BO3/lyXa B TEIUIBIMA MEPUOJ TOJa,
cocTaBJisiio He Oosee 1,8 M, paccTosiTHUE OT HU3a MPOEMOB, MPEIHA3HAYCHHBIX IS
MPUTOKA BO3/yXa B XOJOIHBIN MEPUOJ TOJIa, - HE MeHee 4 M.

PyNOHHEIW KOBED
[IEMERTHO-NECUAHEA CTAHLA

Repamsur

HenesobeToHHAA RECDUETAD NOMTA
"JJEDMH CTEONWNBHAA METANNMWYECEAA
+1.2 6UU +1.2 600
~, —+11 250
% — 49,450
- — 7650
o= — 45 850
m e
- 44,050
Y
| +2,250
23
Yiﬂ_ﬁﬂ [ - 0150
— L

|
Ny j |
9”“*()’{/‘ 0 30 000 L

Pucynok 1. [lonepeunsiit pazpes NpOMBIIUIEHHOTO 3/1aHUS
Xox padoThi:

1 CormacHo BBIIAHHOMY 33JJaHUI0 BBIYEPTUTH KOOPAWHALIMOHHBIE OCH
3JIaHU.

2 BpluepTuTh KOJIOHHBI KapKaca C y4eTOM MX Ta0apuTOB M MPHUBS3KE K
KOOPAMHAIIMOHHBIM OCSIM. BrIuepTuTh GyH1aMEHTHI 10T KOJIOHHBI.

3 BbluepTuTh OPUHSATHIE CTPONUIIBHBIE (TOACTPONMIBHBIE) U OTPAXKIAFOITUE
KOHCTPYKIUU TOKPBITUS, 0003HAUNUTH KPOBJIIO.

4 BpruepTuTh KpaHOBOE 00OPYIOBAHKUE U KPAHOBBIE (MIOJKPAHOBBIE) MY TH.

5 TlopoOpath U BBIYEPTUTH CTEHOBOE orpaxkiaeHue. OnpeaenuTs pa3Mepsl,
KOJIMYECTBO U MECTO PACIIOI0KEHUS OKOHHBIX 3aMOJTHEHUN.

6  3amapkupoBaThb  BCE€  KOHCTPYKTHUBHBIE  JJIEMEHTBI,  IOKa3aTh
KOOpPJIMHALIMOHHBIE OCU 3/l1aHUs, IOCTAaBUTh BCE HEOOXOIUMBbIE pa3MEpbl U
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BBICOTHBIE OTMETKH, YKa3aTh TIPY30MO0JIbEMHOCTh MOJIbEMHO-TPAHCIOPTHOIO
000pyZI0BaHUsl, COCTaB KPOBJIM U YCIOBHbIE 0003HAYECHUSI.

7 CocTaBUTh TOSCHUTEIBHYIO 3aliCKy, OTpaXXarollyl0 BbhIOpaHHBIC
KOHCTPYKIIMU KapKaca, CTEHOBOI'O M OKOHHOTO OTPaXJEHUsS C HUX ACKHU3aMU U
pazMepamu.

8 CocTaBuTh creuuUKalMI0 BCEX HCIOJb30BAHHBIX KOHCTPYKTHUBHBIX
aneMeHToB, ykazaB ['OCT uznenuii, Mapku U X KOJTUYECTBO.

Tema 27. O0beMHO-INIAHUPOBOYHbIE U KOHCTPYKTHBHbIE PellIleHUs
NPOMbINICHHBIX 31AHUI.
IIpakTHyeckoe 3ansaTue Ne 56
4. TlpoextupoBanue (acaga IPOMBIIUIEHHOTO 3/IaHUS.

Hear 3ansaTus: HayunTbcs KOHCTpyHpoBaTh (acaj HPOMBIIIJICHHOTO
37aHUS.

3apaya: 3akoHCTpyupoBaTh  (acag  MOPOMBINIJICHHOTO  3JaHUS  C
HCIIOJB30BAaHUEM paHee IMOJ0OPAHHBIX KOHCTPYKIUM (JIEMEHTHI ITOKPBITHS,
CTEHOBOE OTpakJieHHe M OKOHHOe 3amojiHeHue). [logo0path M pacroaoXuTh B
IJIOCKOCTH (pacaja CTEHOBBIC OTrpaKIAroIue KOHCTPYKIIMH, IBEPU M BOPOTA,
OKOHHBIE 3aII0JTHECHUS.

OO01ue cBeeHUus

@dacaa BBINOJHAETCA CO CTEHaMHU M3 KPYHHOPA3MEPHBIX JJIEMEHTOB
(maneneii). Ha HeM moKa3bIBalOT WIBBI pa3pe3Kud Ha TMaHENH, AedOpMAallOHHbBIE
IIBbI, OKHA (C YCJIOBHBIM OOO3Ha4€HHUEM OTKpBIBaHMS), BOPOTa, ABEpH, (hoHapH,
MOKapHbIE JIECTHUIIBI, KO3BIpKH M T.1. Ha (acamax mpocTaBisitoTCs BBICOTHBIC
orMeTku. B HamMeHnoBanum acaga ykaspIBalOTCS KpalHHE pa3OMBOYHBIE OCH
M300pKEHHOTO Ha uepTeke ydacTka, Hampumep "®dacan 1-16". DnemeHTHI,
HaxXOoJsIIMecs HUKE YPOBHS 3eMJIH, Ha (hacajie He MOKa3bIBaIOT.

Bopora pa3memaror B NpOAOJBHBIX M TOPLEBbIX cTeHax. l[lo mpuHuuMIy
JEUCTBUSL MX TMOJAPA3ACNSIIOT Ha paclallHble, MOJbEMHbIE W pa3lBxHbie. C
HapY>KHOM CTOPOHBI BOPOT MPETyCMATPUBAIOT MTAHIYCHI ¢ YKIOHOM He Oosee 10%.
Pasmepbsr mpoemoB BopoT mnpuHuMaroT kpaTHbiMu 600 mMm. TumoBsle BopoTa
UMEIOT cleayromme pasmepsl (B metpax): 2,4x2.4; 3x3; 3,6x3; 3,6x3.6; 3,6x4,2
(ni1s 6€3pesIbCOBOTO TPAHCIIOPTA).
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Pucynok 1. ®acag npOMBIIUIEHHOTO 3/1aHUS
Xoxa pab6oThi:

1 CormacHO BBIIAHHOMY 33JaHUI0 BBIYEPTUTh KOOPAMHALIMOHHBIE OCH
3JTaHU.

2 Ha ocHOBaHMHM IUIaHA W pa3pe3a 3/1aHus BbIYEPTUTH OOLIME radapUThbI
3JIaHUsl.

3 Ilepenectu ¢ pa3pes3a BBICOTHOE PACIIONOKEHHE CTEHOBBIX KOHCTPYKIIUI
U DJIEMEHTOB OKOHHOT'O 3allOJIHEHUS, a C IUIaHa — PACIOJIOKEHHE CTEHOBBIX
naHeJiel B TOPU30HTAIbHOU MIPOEKINHU (CTHIKU MTAHENEH).

4 BbluepTuTh BCE ABEpPU U BOpOTA, HaxoJAlIMECs Ha JaHHOM (Qacaje
(cornacHo IJiaHy 3JaHus).

5 3amapkupoBaTh BC€  KOHCTPYKTHBHBIE  DJIEMEHTHI,  IOKa3aTh
KOOPJIMHALIMOHHBIE OCU 3/1aHUS, IMOCTAaBUTh BBICOTHBIE OTMETKH U YCIIOBHBIE
0003HaYEHUS.

7 CocTaBUTh MOSICHUTEIBHYIO 3aMKUCKY, OTPAXKAIOIIYI0 MIPUHATOE CTEHOBOE,
OKOHHOE€ OTpakKICHHMsI, 3all0JIHEHUS MPOEMOB BOPOT U JBEPEH C MX ICKHU3aMHU U
pa3MepaMu.

8 CocraBuTh cneuu(pUKaUI0 BCEX MCHOJIb30BAHHBIX KOHCTPYKTHUBHBIX
a5eMeHTOB, yka3aB ' OCT uznenuil, MapKu U UX KOJIMYECTBO.

Tema 28. ®U3nKO-TeXHUYECKHE OCHOBbI NPOEKTUPOBAHMS NMPOMBIILJIEHHbBIX
3aHUH.
IIpakTuyeckoe 3ausaTue Ne 57
N3yuenune adpanyu NpOMBILUICHHBIX 3JaHUI

Heab 3aHATHSA: U3YUYUTh CXEMbI a3palliy TPOMBIIIICHHBIX 3aHUMI
BBIYEPTUTH CXEMBI a3paliui U NpoUiIn IPOMBIIUIEHHbIX 31aHUM.
O0opynoBaHKE: UHCTPYKIIMOHHBIE KapThl, METOJUYECKUE YKA3AHUS 110
BBITIOJIHEHUIO Pa0OTBHI.
Xoa 3aHATHA :

Boerueptuth cxeMbl a’paiiuy MPOMBIITUICHHBIX 3aHUH 0 BapUaHTaM:

a) mpu oTcyTcTBUM BeTpa (1 BapuaHT)

0) pu aeiicTBUM BeTpa (2 BapUaHT)

Boerueptuth npoduian mpoOMBIIIIIEHHBIX 31aHul ¢ 3G (HEKTUBHOMN
a’pPOAMHAMUYECKON XapAKTEPUCTUKOMN IO BApUAHTAM:

a) IpYU YepeIOBAHUM BBICOKUX W HU3KUX MpoJieToB(1 BapuaHT)

0) npu yepeoBaHUM (oHApPEN pa3HOM BHICOTHI (2 BapUAHT) .

Oo0mmue cBeaeHus
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Harpeteiii  BO3ayX, ras3pl, 0bUIb YAAISIOT W3 POU3BOIACTBEHHBIX
MOMEIICHU C TOMOIIbI0 OPraHW30BAaHHOTO ECTECTBEHHOTO BO3JAYX000MEHa,
Ha3bpIBa€MOro a’panueil. HapyxHblii BO3QyX, IMOCTYNAOIIMN B 3J4aHUE 4YEpeE3
OTKpBIThIE (DpaMyTu OKOH, BBITECHSIET HArpeThli U 3arpsA3HEHHBIA BO3IyX 4Yepes
packpeIThie TniepemieTsl (ponapeit. [IpuoTkpbiBasi cTBOpkM OKOH U (oHaper Ha
OTIpEJICICHHBIN YTOJI, PETYJIUPYIOT BO3AyX000MeH B nomenieHuu. [loctymienue u
yAQJIEHUE BO3JyXa IPU a’palyyd IPOUCXOAUT 3a CYET PAa3HOCTH IUIOTHOCTEU
Hapy>KHOTO W BHYTPEHHErO0 BO3AyXa M BO3AeucTBUA Berpa. lIpu BbICOTHOM
nepenajae MPUTOYHBIX M BBITSDKHBIX OTBEPCTHUH OOECHEUYMBAIOTCS JTy4lINE
yCIIOBHSI BO3AyX000MeHa. JIETOM OTKpBIBAIOT MPOEMbl HUKHETO sIpyca, a 3UMOii-
BepXHETO. [[poeMbl BepxHEro sgpyca pacroiaokeHbl Ha BoicoTe 6-8 M. [IpuTounbIii
XOJIOOHBIM BO31yX, OIyCKasiCh, HArpeBAETCS, HE OKa3blBasg OXJIAKIAIOLIETO
neiictBus Ha paboTaromux B 1exe. Ha ecTtecTBeHHBbIH BO3AYyXOOOMEH BIUSIOT
HAIpaBJIEHUE TOCHOJACTBYIOIUIMX BETPOB U a’pOJMHAMUYECKUE OCOOEHHOCTHU
npo¢uis 3qanust. [Ipu neficTBuu BeTpa ¢ NOJABETPEHHON CTOPOHBI BOBHUKAET 30Ha
IOBBIIICHHOIO JABJIEHUS, C IIPOTHUBOIIOJIOKHOM — NOHMKEHHOTrO. Ileperuersl
(doHapell 3aBETPEHHON CTOPOHBI PabOTalOT HAa BBITSDKKY, @ 4Y€pe3 OTKPBIThIE
dpaMyr OKOH NPOUCXOAMT IPUTOK HAPYKHOTO BO3ayXa. Aspaius 34aHuil
yJIy4IIAeTCs ¢ YBEIMYEHUEM IIUPUHBI (POHAPEN U MPHU KPYTHIX CKaTaX MOKPBITHS.
3aTpyAHSIET a’palMio MPUCTPOMKH OBITOBBIX KOPIIYCOB y MPOJOJIBHBIX CTEH
3/JaHUS W TMEPETOPOAKU BHYTPU 3/1aHUA, AOXOJAIIME J0 MOKpPbITUA. B mmpokux
(MHOTONPONETHBIX) 3AHUAX JJIA YCTOMYMBOW a’paluu MpEeAyCMaTpUBAIOT
pa3MenIeHue UCTOYHHUKOB TEIUIOBBIAEICHUS, Ia3a, MbUIM B CEPEIMHE IPOJIETOB.
Han stumMu uctounukamu paszMemaror ¢GoHapu. C MOMONIBIO a’paluu W3
MPOU3BOJICTBEHHBIX IMOMENICHUI YNaisioT BpEIHbIE Ta3bl, MU30BITKM Teria M
Biaru. [Ipu 3ToM BO31yX000MEH, AOCTUTAIOIINNA MUJUIMOHOB KyOOMETPOB B 4ac,
IPOUCXOAUT O€3 3aTpaT SHEPruu Ha MepeMellieHrue Bo3ayXa.
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Pucynok 1 Cxembl a3panii IpOMBILIJIEHHBIX 30aHUN

a) Mpu OTCYTCTBUH BETPA

0) npu AeicTBUU BeTpa

[Tpodunu npomMbIIIEHHBIX 34aHUHN € 3P(HEKTUBHOIN a’3poANHAMUYECKON
XapaKTEPUCTUKOM a) MPHU YepeJOBaHUHU BHICOKMX U HU3KUX MPOJIETOB O) nMpu
yepenoBaHuu (hoHapel pa3HOW BBHICOTHI |- IBHKEHHME BO3/1yXa B JICTHUN MEPUOI,

2- IBIKEHUE BO3AyXa B 3UMHHI MEPHO]] HA HUKHEM PUCYHKE | —MCTOYHHK
BBIJICTICHUS TEILIA
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Ok whE

KonTpoabHBIe BONIPOCHI

Uto Ha3bpIBAIOT adpanuei?

3a cyeT 4ero NpoucXOouT yJajdeHUue OTpabOTaHHOTO BO3/lyXa MPHU a’panun?
Kak npoucxoaur aspanusi HOMENIEHUH B JIETHUW MTEpUOJ?

Kak npoucxonur aspanusi HOMENIEHUN B 3UMHUN TTIEPUOJ?

Kak yny4qmmTh aspaiuio Bo3ayxa?

Tema 29. [IpoexTHpoBaHUE KeJ1€300€TOHHOT0 KAPKACA 0JHOITAXKHBIX
NMPOMBIILJIEHHBIX 31aHUM.
IIpakTnueckoe 3ansaTue Ne 58
1. KonctpyktuBHOe penieHue GyHIaMeHTOB MPOMBIIIIICHHOTO 31aHHUS.
BrlnonHeHne cxeMbl pacroioKeHus 3J1eMEHTOB (PyHIaMEHTa.

Hean 3ansaTus: Hayuntbes noadbupath 1 KOHCTPYUPOBATH DYHIaMEHTHI
MIPOMBIIIEHHOTO 3JJaHUs
3agaua: [logoOpaTh QpyHIaMEHTHI CTAKAHHOTO THUIIA U «IIPUBA3ATH» UX K

KOOpAWHAIIMOHHBIM OCAM Ha IINIAHC 3aHU:A. HOI[O6paTI> (1)YHI[3M€HTHI)IG OajIKu u

pacnoJIOKUTh MX Ha IUIaHE. 3aKOHCTPYMPOBATH JJIEMEHTHl HECTAHJIapTHBIC
(yHIaMEHTBI.

Oo0mue cBeIeHUus
B KapKaCHBIX 3/IJaHUSIX MPOEKTUPYIOT CTOJI0UYAThIe (PyHAaMEHThI

CTaKaHHOTI'O THUIIA. CDYHI[aMCHTBI noz[6npanT IIOCJIC no;:[60pa KOJIOHH, TaK KaK HUX
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Pucynok 1. Cton6uareiii GyHAaMEHT CTAKAHHOTO THUIMA
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pa3Mephl 3aBUCAT OT Pa3MEPOB CEYCHHSI KOJIOHH U TITyOWHBI IPOMEP3aHus TPyHTA
B paliOHE CTPOUTEILCTBA.

B MeCTaX YCTAHOBKH JIBYX HJIM YEThIpEX KOJIOHH (B TeMIlepaTypHO-
neOpMaIIMOHHBIX ITBAX) NPHHUMAETCS oO0mmid (GyHIAMEHT C OTACIbHBIM
CTaKaHOM IO KaXAyl KojoHHYy. OTMeTka Bepxa IOJKOJIOHHHUKA TIPH
XKene300eToHHBIX KoJloHHaX paBHa —(0,150, mpu cTanpHBIX KooHHAx — 0,600 ...—
1,000 oT ypoBHS 4HUCTOrO TOJA.
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Pucynok 2 . @yHIaMeHT MOJT IBE€ KOJOHHBI

Tun cedyenus xene300€TOHHBIX (PYHIAMEHTHBIX 0aJIOK BEIOMPAIOT B
3aBUCUMOCTH OT TOJIITUHBI HAPYKHBIX CTeH. VX JJIMHA 3aBUCHUT OT 11ara KOJIOHH U
IIMPUHBI TTOJIKOJIOHHUKA. Bepx ¢pyHIaMeHTHON Oaliki TOHKEH HaXOAUTHCS Ha
ormetke —0,030.
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Pucynok 3. Tumnsl pyHIaMEHTHBIX OalIOK
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Ha nutane ¢pyHnaMeHTOB MOKa3bIBAIOT (PyHAAMEHTHI U (PyHIAMEHTHBIE
Oanky. YKa3bIBalOTCSA pa3Mepbl U MAPKU AJIEMEHTOB, IPOCTABIISIOTCS OTMETKU
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MOJIONIBBI (PyH/ITAMEHTA.

Pucynoxk 4. Yknaaka @yH1aMeHTHBIX 0alok
Xox padoThi:

1 CornacHo BbIJIaHHOTO 3aJIJaHUSI BBIYEPTUTh KOOPJIUHAIIMOHHBIE OCH
3/1aHUSL.

2 B 3aBUCHUMOCTH OT THIa U Pa3MEePOB KOJIOHHBI U TITyOUHBI IPOMEP3aHHUS
rpyHTa M0100paTh KOHCTPYKIUIO U pa3Mephbl PyHIAMEHTOB, UX «IIPUBS3KY» K
KOOPJIMHAIIMOHHBIM OCAM 37aHus. BeraepTuTh hyHIaMEHTHI B IUIAHE.

3 Ilpu nHanmuuu nedopMaImoHHOTo (TEMIIEpaTypHOTO) IIIBa B 37JaHUU
paccuuTaTh ¥ 3aKOHCTPYHUPOBATH PyHAAMEHT IO KOJIOHHBI 11Ba. BIUepTUTH €T0 B
TUIaHe.

4 B 3aBUCHUMOCTH OT TOJIIIIMHBI CTEH M PACTOJIOKEHUS PyHIAMEHTOB,
noaoOpaTh pyHIaMEHTHBIE OAJIKK U PACIIOJIOKUTh UX Ha MU1aHe pyHAaMeHTOB. B
MecTax CThIKa (PyHAAMEHTHBIX OQJIOK M CTAKAaHHOM YacTu (PyHIaMEeHTa yKa3aTh
OCTOHHBIC CTOJIOMKHM U MOHOJIMTHBIE y4acTKU. B MecTax mpoesaa TpaHcnopTa
dbyHIaMEHTHBIC OaKU 3aMEHUTh MOHOJIMTHBIMU Y4aCTKaMU JJII BO3MOKHOCTH
IIOCJIEAYIOIIEN YCTAHOBKU BOPOT.

5 3aMapKupoBaTh BCE KOHCTPYKTHUBHBIE 3JIEMEHTHI, 1I0KA3aTh
KOOPJIMHAIIMOHHBIE OCH 3/IaHUS, TOCTABUTH BCE HEOOXOAMUMBIC Pa3MEphI U
YCJIOBHBIE 0003HAYCHUS.

6 CocTaBUTh MOSICHUTEIILHYIO 3aMKCKY, OTPAKAIOITYI0 BEIOpAaHHBIC
TUTIOpa3Mepbl PyHIAMEHTOB U (PYHIAMEHTHBIX 0aJIOK C MX 3CKU3aMHU U
pa3Mepamu.
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7 CocTaBuTh CrieU(PUKAIINIO BCEX UCMOIBb30BAHHBIX KOHCTPYKTUBHBIX
ANeMEHTOB, yka3aB ['OCT uznenuii, MapKu U UX KOJTUYECTBO.
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Pacymox 26 — Cxema pacmono:xensas pyHIaMeETOR

KoHTpoJbHBIE BONIPOCHI

1.Ilepeuncnure TUmbl GyHIAMEHTOB, IPUMEHSEMbIE IPH CTPOUTEIILCTBE
MPOMBIIICHHBIX 3aHHM.

2. Kakoii Tun ¢pyHIaMEHTOB MPUMEHSETCS MO/ )KeJIe300€TOHHbIE KOJIOHHBI?

3. Kakue ¢pyHaaMeHThI Ha3bIBAIOT CTOJOYATHIMU CTAKAHHOTO THIA?

4. Kak pacnonaraeTcs B TuTaHe CTOJI04YaThI PyHIaMEHT MPSIMOYTOJILHOM
dbopmbI?

5. Jlyist yero npemaycMaTpuBaeTcs yCTPOUCTBO (DyHIAMEHTHBIX OaJIOK?

6. B uéM otnnumne onupanusa GpyHgaMeHTHOM Oanku Ha PyHIaMEHTHI B
MPOMBIILJICHHBIX U TPAXKJAHCKUX 3aHUSX?

Tema 29 [fpoekTHUpOBaAaHMUE
Xene306eTOHHOINO KapkKaca
OLHOSTAXHbBL X MPOMBIWLWAE@HHB X 3AaHUMN.
MpakTunyec koe szanarue No. b9
2. [lpoeKTUpPpOBaAaHMUE OCHOBHEBbX
MOHTAa@XHb X y3/10B
Xene3obeTOHHOINO KapKaca 30aHWSA.
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Llenb 3ansiTHs M 3 Yy YU Tb KOHCTPYKTMUBHBDBIE
Yy3nNb Xenes33obeTOHHOINO KapkKaca
30aHuA4.

Xon pa6oThl:

BblyuepTMTb CXeMb y3/10B

Xenes3obeTOHHOINO KapkKaca

Yano! xene3o6eToHHOro Kapkaca OAHO3TAXHBIX NPOMbILUNEHHLIX 3QaHA;
@ — ConpAxXeHue KONOHHLI ¢ dyHaameHToM; 6 — onupaHve NOAKPAHOBOI Ganku
Ha KONCHHY; 8 — Conpsxexure Ganok n Gepm C KONOHHOMN; I — onupaHue
MOACTPONULHBIX KOHCTPYKUWIA Ha OroNoske KONOHHBI; 4 — KPeneH e NoABEeCHbIX
KPaHOB K HeCyulnM Gankam NOKPLITUR; @ — ONUPaKUe CTPONMALHBLIX
¥ NOACTPONUNLHBIX 6aNOK Ha OroNOBKW KONOHHLI;
X — CONPAXEHHEe CTPONUNLHLIX, NOACTPONUNLHBLIX (hepM;
1 — DYHAAMEHT; 2 — KONOHHA; 3 — MOHONUTHBIN G6eTou; 4 — Gopoaaxw;
5 — 3aknapnan netans; 6 — kpenexHan NNaHxa: 7 — GoNTh M20;
8 — ONOPHLIA NMMCT TOAWMHOA 12 MM; O — NOACTpONUALHbLIE Banku;
10 — caapHoit noTonouHbIit Wos; 11 — CTponuNbLHas Ganka;
12 — cTtansHas oGoma; 13 — Hecyuian Ganka NoOQBECHOro KpaHa,
14 — cTponunsHas



OAHO3TAaXHOINO NPOMbBILULNTIEHHOINO 3 0aHWA.
KOHTpOJILHI)Ie BOIIPOCHI

=
L
—

O Ha3bBakwT y3namMu Kapkaca?
KOBbl OCHOBHbB € Y 3 J bl
ne3ob6beToOHHOINroO Kapkaca?
3.UTO NoHMuMatwT noa 6anoyYyHbIM
P
0]
P

N
S
Q

Kacom?
MOHMUMAWT Nopg 6e36anNnoOYHbM
Kacom?

Tema 29. IIpoekTHpOBaHUE KeJ1€300€TOHHOT0 KAPKACA OTHOITAKHBIX
NPOMBILIJICHHBIX 3aHM.
IIpakTnuyeckoe 3ansaTue Ne 60
3. CxeMa apMuUpOBaHUS KeJIe300€TOHHOW KOHCTPYKIHUU.

Henan 3ansiTusA: BBIMONMHUTH BHJ, CXEMY apMHPOBAHUS KeJIe300€TOHHOM
koHCTpykiuu. Macmtad 1:20 unmu 1:50. Pa3pessl, y37bl K cXeMe apMHpOBaHUSI.
Macmtab 1:10 mmm 1:20. PacuetHyio cxeMy 3Kelne300€TOHHOW KOHCTPYKIIUH,
BEJJOMOCTh pacxoja CTald Ha DJIEMEHT M CHeUu(UKALHIO KeJIe300eTOHHON
KOHCTPYKIIMU. BBIMONHUTE 4YepTeXH apMaTypHbIx usnenui. Macmrabbr 1:20,
1:50. Crienuukaiyo apMaTypHbBIX HU3CITUM.

Xoxa padoThi:

PaboTy Haj BBINOJHEHUEM 3a/1aHUs CIEAYET pa3eianTh Ha 3Tallbl:

1) M3yueHue KOHCTPYKUMH IO 3aJlaHUI0 (MCXOAHBIE JAHHBIEC), YSICHEHUE
TOro, Kakue apMaTypHbIE€ HU3JENIUsI BXOASIT B €ro KOHCTPYKIIUIO, KaKOBBI HX
pa3Mephl, KOJUYECTBO OJMHAKOBBIX H3JACIHUM, UX TpUBA3Ka W T. 1. PeleHue
BOIIPOCA KOMITOHOBKH JIMCTOB, ONPEEIICHUE MacIlITaba N300paKEHUH.

2) BeinonHeHue  4YepTexked, NPOCTAaHOBKA  pa3MEpPOB, HAHECEHHE
MapKUPOBKHU, 3aMIOJTHEHUE TaOIUI] cCrieuPpUKaIiu.

3) OmnpeneneHve MUHHMaIbHOTO KOJMYECTBA BUJIOB M Pa3pe30B,
HEOOXOMMBIX M JIOCTATOYHBIX ISl OJJHO3HAYHOTO 3aJ]aHUsI KOHCTPYKITUH.

4) VYkazaHue NpUBSA3KH 3aKIaJHBIX JeTajied (MeTid, IJIAaCTUHbI, aHKepa U
T.II.) Ha 4eprexke. Pa3Meppl W ompeAeneHue JUIMHBI CTEPKHSA, U3 KOTOPOTO
M3TOTaBJIMBACTCA METIIS.

[IpucBoeHrEe HOMEPOB MO3UITUIN PA3TUYAIOIIUMCS MEXKIY COOON dIIeMEHTaM
KOHCTPYKIIMH, CETKaM, KapKacaM, COOpPHBIM €IMHUIIAM.
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BapuanTsl 3aganuii 1y1si COCTaBICHUS YepTexa /0 MITUTHI U 6amKu

_ Cxexta mIHTEL Cxeata banku
5 S A A
E ;; L B H Cetxra 1- Cetra2 ) L H_I;:r
-~ g A . B Pa3MepEI AUCHKI B | pasMepsl AMehry | LS
v (LxB) B aM (LxB) AIM
1 4800 1000 220 160 100 140 120 | 3000 | 120
2 4800 1200 220 180 120 160 100 | 3600 | 140
3 4800 1500 220 200 180 180 160 | 4000 | 160
4 4800 1800 220 250 200 200 180 | 4600 | 180
5 5100 1000 220 140 120 120 100 | 3200 | 200
6 5100 1200 220 200 150 150 120 | 3400 | 220
7 5100 1500 220 250 200 250 150 | 4200 | 240
8 5100 1800 220 250 200 200 150 | 2800 | 120
BapuaHnTsl 3a71aHu1i 711 COCTaBJICHUS YepTexa /0 pyHmamenTa
Cxeya dyHIaMeHTA
B OCHOBAHHH CBapHag ceTka, mar 200,
B E B CTeHKaX cTakaHa — 12 cTeplxHel, CBA3aHHBIX B XOMYTHI, mar 120
T g a b al bl h _ | Mapxa
- MM MM MM MM MM Macmrad | pynaave
HTa
23 900 900 500 500 800 1:10 $1
24 900 900 500 500 1100 1:10 Pl1A
25 1300 1300 500 500 650 1:10 D2
26 1300 1300 500 500 1400 1:20 D14
27 2100 2100 500 700 1400 1:20 P15
28 1700 1700 500 500 1750 1:20 $16
29 1800 2500 600 700 1750 1:20 $17
30 2500 2500 600 700 1750 1:20 D18
31 2500 2800 700 1250 1750 1:20 ®19
32 2500 2800 800 1250 1800 1:20 $20
33 1300 900 500 500 800 1:10 P21
34 900 1300 500 200 1100 1:10 D22
35 2100 1800 600 500 1400 1:20 D23
36 2500 1300 600 500 1750 1:20 24
37 2500 1800 700 600 1750 1:20 D25
38 1800 1800 600 600 1750 1:20 D26
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[IprMep KOMIOHOBKHM uepTexka U crienudukanuu x/0 GyHaaMmeHTa
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Tema 30. IIpoexTHpOBaHUE CTAJIBHOI0 KAPKACAa MPOMBIILJICHHBIX
3MaHuM.
IIpakTnueckoe 3ansaTue Ne 61
1. CopraMeHT 3J€MEHTOB CTaIbHBIX KOHCTPYKIIHH.

Heap 3ansaTusi: M3ydnTh copTaMeHT MeTauia. BhIYEpTUTH OCHOBHBIE
nporIu COpTaMEHTA.
Oo0mue cBeaeHUus

CopTaMEeHTOM Ha3bIBAIOT IEPEUYCHb IPOKATHIBAEMBIX, XOJIOJHOTHYTHIX
WM TIPECCOBAHHBIX MONY()aOpPUKATOB M M3IEINI C yKa3aHUEM WX OCHOBHBIX
FEOMETPUYECKUX pa3MepoB, GOPMBbI CEUEHUS, BEIUYUH JIOMYCKOB U JIMHEHHOMN
MacCCBhl.

HauOosnbiiiee mnpuMeHeHWE B MHKEHEPHBIX KOHCTPYKIHUAX MOJIYYHII
COpPTaMEHT MpoKaTHOM cTanu (puc.2.2). Yronku paBHonosounsie ('OCT 8509 -
93) pasmepom ot 45x4 1o 250x30mm u HepaBHonosnounbie ('OCT 8510 - 86)
pazmepoM oT 56x36x4 10250x160x20MM. YTOJIKOBBIE MPOPHIH TPUMEHSIOTCS
B DJIEMEHTax, pabOTalolMX Ha OCEBbIE CHJIbL, a TaKXe JUIsl TOJIyYCHUS
KOMOMHUPOBAHHBIX CEUCHHM.

semnepst (I'OCT 8240 -93) Bricotoit ot 100 1o 400 MM IpUMEHSIOTCS
Yalie B COCTaBHBIX CEUEHUSIX, PAa0OTAIOIIMX HA OCEBBIE CUJIbI U U3THUO.

JIByTaBpbl ¢ yKIOHOM BHYTpeHHUX rpanei nmojiok (I'OCT 8239 -89) or.
100 no 600 MM TpUMEHSIIOTCS B KauecTBe OalloK, a TakKe B COCTAaBHBIX
ceueHusix kosioHHbI llIupokononounsie aytaBpsl (TOCT 26020-83) ot Ne20
IIT mo Ne 100 III4 c¢ BeicoToM n0 1000 MM u mmpuHOM moyiok 10 400 Mm
MIPUMEHSIIOT 17151 KOJIOH, MOJIKPAHOBBIX 0ajoK, OajoK MOKPHITHI U EPEKPHITUH.

Kpyrnele tpy6sr (TOCT 8732 - 78) ceuenmem ot ¢ 57x3,5 mo 7
550x75.mM, kpyrisle snextpocBapubie Tpyosl (TOCT 10704-91) ceuennem &
8x1 10 ¢ 1620x16 MM U >IeKTpocBapHble NpsMoyroibHele Tpyosl (ITOCT
25577-83 ) BeICOTOM OT 75 mo 220 MM ¢ TOJIIMHOM CTEHKH OT 4 0 MM
NPUMEHSIIOT B DJIEMEHTaX pEIIeT4YaThiX KOHCTPYKIMMA, paldoTalmux Ha
MPOJIOJILHBIC YCUITHSL.

JIuctoBas cTajib MPOKATHIBAETCA TOJIIMHOW OT 4 10 160 MM, mIMpUHON
mucta 1250. .2600 mm gmunoit go 8 M (I'OCT 19903-74); nucrtoBas
XoJiogHoKaTtanHas ToamuHou ot 0,6 1o I MM, mmmHoM mrcta 2000 MM 1 IIUHOM
10 5 M (TOCT 19904-74), npumensiemast 1Jisi U3TOTOBJICHHS TPOOUINPOBAHHBIX
HAaCTWJIOB, YHHUBEpPCAJIbHAsI IIMPOKOIMOJIOCHAS CTajlb, TOJIUHON 6...60 MM,
mmpuHoit 200... 1030 mm u mannoit go 18 M (I'OCT 8200-70), npumensieMa st
COOpHBIX OAJIOK M

JIist  mpeaBapUTENbHO  HANPSDKEHHBIX W BUCSYMX — KOHCTPYKIIMHA
MPUMEHSIIOT CTaJbHbIE KAHATHI, U3TOTOBIISIEMbIE U3 BHICOKOIIPOYHOU MPOBOJIOKH
nuametpoM 0,22...4 MM ¢ BpeMeHHbIM oTnasieHueM pa3poiy 1200...2600 Ml a.
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Puc. 2.3. CopTaMeHTEI OCHOBHBIX IIpodiieii:
a) - DPOKATHELIX CTANLHEIX;
0) —IPECCORAHHEIX AMOMHHHECREIX
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a) - npocrnie; 0) - KOMOHHHPORAHAEIE.

KonTposabHBIE BONIPOCHI

1. [IpuBenuTe KIaccuUKanuio cTajgeil B 3aBUCUMOCTH OT XUMHYECKOTO
COCTaBa Y TEXHOJOTUU U3TOTOBJICHUS.

2. IlepeuncnnTe BaXXHEUIIINE TOKA3ATEIH, XaPAKTEPUIYIOIINE
MEXaHUYECKNE CBOMCTBA METAJLIIOB.

3. UTo Ha3bIBAECTCA COPTAMEHTOM, €TO HA3HAUYCHUE.

4. Tlepeuncnute npoduiin, UCTIOJIb3yeMbIE B CTPOUTEIHCTBE.

5. IOCTOMHCTBA U HEIOCTATKU CTaJu U ATFOMUHUEBBIX CILJIABOB.

Tema 30. IIpoekTHpOBaHUE CTAJIBHOI0 KAPKACa NPOMbILIICHHBIX
3aHM .
[fpakTunuyuec koe zanarue No. 62
2. YCIIOBHBIC H300paKEHUS IJIEMEHTOB METALTHYSCKUX KOHCTPYKITHHA.
Brimonnenne pabotel B mporpamme ABTOKA/T.

Heas 3anaTusa: M3yunTh ycinoBHble 0003HAYEHUS METAUIMYECKHUX
KOHCTPYKIMH. BBIUepTUTH y3e1 onupaHusi MEeTalIndyecKor (hepMbl Ha KOJIOHHY.

OO01ue cBeIeHUs

Hapsiny ¢ kene300€TOHHBIMM W JICPEBSIHHBIMM ~ KOHCTPYKIUSIMH B
CTPOMTEIBCTBE  IIMPOKO  MPUMEHSAIOT  METaJIMYeckue.  MeraumuecKkue
KOHCTPYKLUMHU HCIOJIb3YIOT TPU CTPOUTEIHCTBE MOCTOB, OOJIBIIEHPOIETHBIX
30aHUA U T.4. [0 METaJUIOKOHCTPYKLIMM NPUMEHSETCS NPOKaTHAas U JINCTOBAs
CTaJlb, KOTOPYIO U3TOTOBJISIIOT HA METAJUTyPTHYECKHUX 3aBOJAX.

[IpodunupoBanHas cranb (Ipokar), MOCTyMaroIias C 3aBOJA, HA3BIBAETCS
coprameHToM. DOpMa MONEPEYHOrO CEUYEHUS CTAIBHOTO MPOKaTa ONpENEIseT €€
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npo¢uns u HaszBanue. Ha puc.l u3oOpaxkeHbl Hambojee pacnpoCTpaHEHHBIE
npoduid CTAJFHOTO MPOKATa: yIJoBas PAaBHONOJOYHAS M HEPABHOMOJOYHAS,
TaBpOBasi, JIBYTaBpOBas, 3€TOBas, WLIBEIUIEP, pa3Mepbl KOTOPBIX NPHUBEACHBHI B
CIpPaBOYHMKAX Ha CTaJbHOM mnpokaT. OCHOBHBIE 3JEMEHTHl NPOPWIL HMEIOT
KOHKPETHbIEC Ha3BaHMs. DJIEMEHT, XapaKTepu3yeMblil BEIMYMHOW b B yrioBoi
CTajM, IIBEJIepe, IBYTaBpe, Ha3blBacTcid NOJKOW. B mBemiepe u AByTaBpe
BEPTUKAJIBHBIN 3JIEMEHT, UMEIOLIHHA BBICOTY h, Ha3bIBaeTCsl CTEHKOM.
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AeyTaBp [ITBemtep 3eToBaA cTAID
ITepo
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[{eHTp TAKECTH
yroJIKa
N

\Iloaka

Pucynoxl. Ilpodunu craipHOTO MMpoKaTa

Ha geprexxax mpodunu mpokaTta Aar0TCsS KOHTYPHBIMU HM300pakeHHUsIMH, 0€3
ckpyrienus yriaoB. [lpm oOo3naueHuu mpoduns, KpoMe TrpadUuyecKoro
U300paKeHHsl, CIpaBa OT HEro MPOCTABIIIOT YHCIOBBIE BEIMYUHBL HIMPUHY U
TOJILIMHY MOJKH yrojka B Muimumerpax o tumy L 100x10; L 180x50x5.
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Y paBHONOJIOYHOM YIJIOBOM CTAJIM IIEPBasi, @ Y HEPABHOINOJOYHOU NEpBas U
BTOpast U(pPhl YKa3bIBAIOT MIUPUHY MOJOK. TpeThs nudpa 0603HaA4YAET TOIIIHUHY
nosiok. [lIBennep, nAByTaBp, TaBp 0003HAYAIOT 3HAKOM M HOMepoM 1o tuiy T30
(3HaK ompenenseT BUI NpopuUiIs, HOMEp XapaKTepu3yeT BBICOTY mpoduis B
caHTuMeTpax). Eciu B 3JeMEHTE METAIUIMYECKUX KOHCTPYKIMM HECKOJIbKO
OJIMHAKOBBIX Tpoduiield, To mepen 0003HAUEHHEM YKa3bIBaIOT MX KOJHWYECTBO,
Hanpumep, 2L 180x50x5.

B Tex ciydasx, Korga B MPOEKTE HCIONb3YIOTCS KOHCTPYKLHMH U3 JAPYTHUX
METAJIJIOB, HalpUMeEp, ATIOMHUHUS, Mepel 0003HauYeHHEM MPOKATHBIX Mpoduiiei
HAaHOCAT  OyKBEHHbIE  CHMBOJIBI,  COCTOSIIIME W3  HAudaJdbHBIX  OYKB
COOTBETCTBYIOILIETO HANMEHOBAHU MeTauia, HanpuMmep Al 50%35.

['padprueckne 0003HAUYECHHS MaTEepUANOB M IMpaBUJia HUX HAHECEHHS Ha
yeprexax npuHuMaroT o 'OCT 2.306—8. OtaenbHbIe 31EMEHTH METAITIMYECKUX
KOHCTPYKUUH COEIUHAIOT MPEUMYILECTBEHHO CBapHBIMU IIBAMU U pexke OOJITaAMHU.
Kpenexusie neranu yciaoBHo nuzobpaxator mo 'OCT 2.315 —68*.

B tabauue 1 mpuBeneHsl yciioBHblE M300pakeHus OositoB. Ilpu ykazanuu
pa3MenieHust OOJTOB CIIEAYeT MOJb30BaTbCSl TEMHU K€ MpaBWIaMHU, YTO U B
MalTUHOCTPOUTENBHBIX YepTekKaX. boNThl B COEIMHEHUSIX TIPU MaJIbIX MaciiTabax
Ha YepTekax U300pakaroTcs B BUJE 3HAKA «H).

VYcnoBHble u300pakeHHss M O0O3HAUEHUS ULIBOB CBAapHBIX KOHCTPYKIIHIA
BeimonHAIOT 1o ['OCT 2312 -72. OpHako Ha 4eprexkax wmapku KM B
COOTBETCTBHUM CO CTAaHAAPTaMU MPEANPUATUN-U3TOTOBUTENIEH METaNINYECKUX
KOHCTPYKIUH JAOIMyCKaeTCa MPUHUMATh N300paKeHHUs IIBOB CBAPHBIX COECUHEHUH,
npuBeeHHbIe B Tabimuie 3.2. B 3ToM ciydae cBapHbie BBl 0003HAuYalOT 0Oe€3
BBIHOCHBIX JINHUH.

Yeprexu METAUIMUECKUX KOHCTPYKIMH OOBEIUHAIOT B  KOMIUIEKTHI
yepTexkeit mapku KM. OHu conepkaT daHHBIC, HCOOXOAUMBIC JJISI COCTABJICHUS
pabounx uyepTexeil. DJIEeMEHThl MEeTaUIMYeCKUX KOHCTPYKIMM Ha uyeprexax
0003HAYalOT MapKamMH. MapKUpPOBKY NPOU3BOAAT NPONUCHBIMU OyKBaMHu.
PexkoMeHnayeTcst UCToNb30BaTh OJHY WJIU JIB€ OYKBBI PYCCKOTO ajipaBUTa MO THUILY
b —6anka, ® —pepma, ®C —bepma crponmmnbHas. bykssr 3, O, Y, b, 111, b, b —ne
UCIIONIB3YIOT. KaXoMy KOHCTPYKTMBHOMY 3JIEMEHTY B TPYIIIIE MPUCBAMBACTCS
cBoit Homep, Hanpumep, K1, K2, @1, B2 u T. 1.

Ha pabounx deprexkax METAUIMUECKUX KOHCTPYKIMH BBIYEPUHUBAIOT
cnenuuKanuy, BEAOMOCTH AJIEMEHTOB, TAOJMIbl CBAPHBIX IIBOB, OTIPABOYHBIX
MapoK U YCJOBHble 00o3HaueHusi. DopMbl U pa3Mepbl BEIOMOCTEN U
cnenuuKanuil NpuBeJICHbl HA PUCYHKE 2.

Crneundukanuio M TaOIUIBI PEKOMEHIYETCs pa3MelaTh HajJ OCHOBHOMN
HAJNUCKI0. TEeKCTOBbIE YKa3aHUs OObEAUHSIIOT B TPUMEYAHMS.
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Tabmura 1

YcnoBHOE H306pa)i(€HI/Ie OTBepCTI/Iﬁ, 3aKJICTIOK 1 00JITOB

HanMeHoBaHIIe

H3o00paxkeHne

O1BepcTiie Kpyrioe

OT1BepcTiie KpyTio0e ¢ pe3sboil

OT1BepcTHEe KPYT10€ 3eHKOBAaHHOE
¢ OmkHell (BILIIIMOIT CTOPOHBI)

¢ JanpHeit (HeBHIHMOIT) CTOPOHEI

O1BepcTiie OBaIbHOE (@ — pacCTOSHIE MEKIY
LEeHTPaMH, ¢ — JHaMeTp ILTH IIHpPHHA)

3aKi1enka:
€ NOIYKpPYT0ii ro;10BKoi

¢ «noTaitHoit» ¢ 6mkHelt (BiIHMOIT) CTOPOHHI

TO XKe, UTO ¢ JanbHeil (HeBHINMOIT)

Boar:
MOCTOAHHEIT HOPMATBHOI 1 MOBBIIEHHOI
TOYHOCTH

BpeMeHHEIT HOpMalIbHOIT H NOBRIMEHHO}
TOYHOCTH

MOCTOAHHBII BRICOKOMPOUHERIIT

ca.\(ouape?.alomuﬁca

I'pynna oaHHAKOBHIX OTBepPCTHI

I'pynna otBepcTii Ha OaHOIT pHicKe, OTIHYAIOIMIIXCA MO IHAMETPY OT
OCTATHHBIX HAa JaHHOM HepTeke

-.+._

e

1022

B20
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VYcnoBHOe 0003HaUCHHE CBApPHBIX ITBOB

Ta0muma 2

Pa3mept! 1300pakeHna, MM

HamnMmeHoBaHIIe
3aBoacKHe MoHTaxKHEIe
IIIBEI CTEIKOBEIE CILTOIIHEIE:
1.2 ~ J.5
a) ¢ BILIHMOIT CTOPOHEI Il Innumnnmfi I I
bl
6) ¢ HeBHIAHMOIT CTOPOHHI z.]. 3 E] s ¥ Y I
I1IBEI CTHIKOBEIE, IPEPHIBHCTHIE:
3.5 ﬁi“s‘
a) ¢ BILIHMOIT CTOPOHEI " ll |I” " VIVIV L VIVIY.
6) ¢ HeBHANMOI CTOPOHBI +H M = PP
2.3 1.5
IlIBEI yT710BEIE, TABPOBEIE ILTI BHAXIECTKY
CILTOIIHEIE:
a) ¢ BILIHMOIT CTOPOHEI 3 J
FITERTTRITREo oA ti3835440% 9
6) ¢ HeBIAIMOIT CTOPOHH NN TTRTE] XX XX XX
LIpr yriioBLle, TABPOBEIE IIIH B HAXTECTKY
[pepLIBHCTHIE:
.5 S XXX,
a) ¢ BHIHMOIT CTOPOHEI -I-I-L.-w.-m—i-u-]
e
6) ¢ HeBHAIMOIT CTOPOHH 2.3 s XX e XX

I1IBHI TOUEUHEIE, KOHTAKTHEIE B HaX71eCTKY

[1IBEI 31eKTpO3aKTIeNOUHEIe B HAXTIECTKY
(¢ KpyTIBIMH OTBEPCTHAMI)
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Crnewnrdnkansia =
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PucyHok 2. @opMbl 1 pa3Mephl BEAOMOCTEN U crienupukammit
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Tema 30. fpoekTUpoOoBaHUE CTaNnbHOTO
KapKaca NPOMbIWWAE@HHB X 3 0aHUMN.

[MfpakTnyeckoe 3aHATHUEe N 63
3. KoHcTpyupoBanwue y3710B CTaIbHOW CTPOMIIIBHON (hepMBI

I.[e.m; SAHATUA: HAYYUTHCA BBIIIOJIHATD YCPTCKN CTAJIBbHBIX CTPOITMIBHBIX
(bepM OIHO3TAKHBIX ITPOMBIIIJIICHHBIX SﬂaHHﬁ, BBITIOJIHATD Y3JIbI (l)epMBI.

3agaHmMe: MO BapuaHTy 3aJaHUN Ha MPAKTUYECKYI0 pPaOOTy BBIYEPTUTH
CXEMY CTAJIbHOM CTPONUILHON (hepMbI OJTHOATAXKHOTO MPOMBIIIJIEHHOTO 31aHUs U
onuH u3 y3ioB (epmbl. [Ipu BbryepunBaHUU uyepTex)eld coOI0IaTh TPEOOBaHUS
I'OCT ECKI u CITJC.
OGopynoBaHKe: MaKeThl, IJIaKaThl, yueOHasi JUTEpaTypa, pa3laTOUYHBIN
Marepuall
ITopsiaoxk BBHINIOJTHEHUS

1. BHUMAaTENbHO O3HAKOMUTHCS C 3aJaHUEM.

2. Ha uyeptexnoit Oymare ¢gopmara A3 (297X420) HauepTUTh CTAIBHYIO
cTponmwibHy0 hepmy B MaciiTade 1:100, 0003HAUUTDH Y3JIbl U HAYEPTUTH UX.

3. [IpoctaBuTh Bce HEOOXOAMMBIC Pa3MEPhI, HAJITUCH HA y3JIax.

4. 3anoJHUTh OCHOBHYIO HAAMKUCH (YTJIOBOM IITamMm).

KoHTpoJsbHBIE BONIPOCHI

1. IlepeuucnauTre 37AEMEHTHI CTAJbLHOIO KapKaca OJHOATAXKHOTO MPOMBIILICHHOTO
3/1aHUSL.

2. Tunbl CTaNbHBIX KOJOHH NPUMEHSIEMbIE B OJHOATAXHBIX IMPOMBIILICHHBIX
31aHUSX.

3. Ha3znauenue nmoaxkpaHOBBIX OAJIOK.

4. Kakue ctanbHbIe HECYIITUE DJIEMEHTHI TIOKPHITUSA - (hepMBbI BBl 3HAETE?

5. Haznauenne moacTponuibHBIX (hepMm.

6. Uto npencTaBisioT co00M CMENIaHHbIe KapKachl U TJIe UX MPUMEHSIOT.

7. Kakyro poJib UIparOT BEPTUKAIBHBIE U TOPU3OHTAIBHBIE CBS3M B CTAJIBHBIX
KapKacax OJIHO3TAXXHBIX IPOMBIIUICHHbIX 3/IaHUMH.
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Onupanue (pepMbl Ha KOJIOHHY
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Pucynok 1. IIpumep pabouero ueptexa yzna KM.
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Tema 31. IlpoekTHpOBaHUEe CTEH NPOMBINIEHHBIX 3IAHUH.
IIpakTHuyeckoe 3ansiTue Ne 64
1. KOHCTPYKTHBHOE pELIEHUE CTEH TPOMBIIIJIEHHOTO 3/IaHUSI.

eap 3aHATHS . U3YYUTh KOHCTPYKIIUIO CTEHBI IPOMBIIIJICHHOTO 3/1aHUSI.
OO0mme cBegeHus

CTeHbl HEOTAIUIMBAEMBIX 3/IAHUI YCTPauBaAIOT U3 IJIOCKUX MPEIBAPUTEIBHO
HaIPSHKEHHBIX )KeJIe300€TOHHBIX MaHesned TommuHoil 70 — 80 MM JuMHON 6 M.
JIns yrioB UCIONB3yIOTCS YAJIMHEHHBIE TTAHEIIH.

CreHbl OTaIuIMBaEMBbIX 3JaHUN YCTPAUBAKOT:

a) W3 IUJIOCKHX OJHOCIOMHBIX IIaHEJIeH, WM3TOTOBJICHHBIX M3 JIETKUX H
SYEUCTBIX OETOHOB (TIpH I1are KOJOHH 6 M);

0) npu 1mare KoJOHHBI 12 M NPUMEHSIOT IIOCKKUE OJJHOCIIONHBIC TTAaHEIH U3
KepamzuToOeToHa M75.

6)

NN
SN,
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N
N

1200; 1800
1200; 1800
N
N
\\\\\

P

N
W
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N\
RN
WY

AR RITTRA RN N

200; 250, 250; 300
300; 400

Onpe):[eJIeHne AJIUHBI CTCHOBBIX naHejeu B yriax 3jaHud

1. KosioHHBI KpaliHEro psiaa MUMEIT «HYJIEBYIO» NPUBA3KY K IPOJOJIBHBIM
KOOPAMHALMOHHBIM OCSIM:

o f— : :

ncz

30

6000

300

O B A IS
Ll & |

L 6000 L 6000

|
3 5 3

Hmuna I1IC1 = 6000 mm;
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mmHa [1C2 = 6000+30+300=6330 MM, T€

30 — 3a30p MeXaQy Hapy>KHOM I'paHbIO0 KOJIOHHBI M BHYTPEHHEH I'PaHbIO CTCHOBOM

MMaHeIH;

300 — TonmIMHA CTEHOBOU MMaHEIH.

KonctpyktuBnass pnuHa creHoBodl mnanenu I[IC1 5980 mm, ciempoBarenbHO,

TOJIIIIMHA BEPTUKAIBHBIX ITBOB MEXTY CTCHOBBIMH MaHEISIMU COCTaBISIET 20 MM.
2. KonoHHwsl KpaliHero psjga HMMEIOT TPUBI3KY K  IPOJOJIBHBIM

KOOPJUHAIMOHHBIM OCSIM «250»:

orf-——+ or-fb——

nc2 nc2
(] 1 o 1
S | 30 3 I 30

300 M 300 |
l — —
i

||
, 500 o ‘ 500 o |

5 B 5 5
Jmmna TIC1 = 6000 (5980) mm Jnuna [1IC1 = 6000+30+300=6330 MM
Jimnaa T1C2 = 6000+250+30+300= dymua I1C2 = 6000+250+30=6280 MM

=6580 mm
Pa30uBKa cTEeHBI HA MAHE/H M0 BbICOTE (HA MONEPEeYHOM pa3pese 31aHusA)

1. Hu3 nepBoii (LIOKOIBHO) MaHeIu COBMEMIAIOT C OTMETKOM Moja 3JaHus
0,000 m.

2. BricOoTy LIOKOJIBHOW MaHEId NPUHUMAIOT, Kak mpaBuiio, 1200 mm (1185

3. Bepxnuii psig naHeneil B mpezenax BbICOTHI TOMEIEHUS YCTAaHABIUBAOT
HWKE HUJICHe20 TIOACA  CTPOINWIJIBHOW  KOHCTPYKIMHU  (OCHOBHOW  Hecyllen
KOHCTPYKIIMU NMOKPBITHS) HA 600 MM.

4. BepxHuii psii naHeel B pejenax BbICOThI ONOPHOI YaCTU CTPONUIILHOM
KOHCTPYKIIMM yCTaHABIIMBAIOT HUXKE gepxreo nosAca Ha 300 mm.

5. BeicoTy maparneTHOM TaHEIW HAa3HA4YalT C YYETOM Xapakrepa
MIPUMBIKaHUS KPOBJIM K TIapanery.

6. BricoTa OKOHHOTO IpoeMa He TOJKHA ITPEBBIIATD 7,2 M.

7. IlonkpaHoBas 6ajaka M0JKHA OBITh 3aKphITa CTEHOBOM MAHEIbIO.
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KOHTpOJILHI)Ie BOIIPOCHI

1. KakoBbI BApHAHTBI pa3pe3Ku HAPYKHBIX CTEH Ha ITaHENIN?
2. KakoBbI OCHOBHBIE ITApaMETPhI OJTHOCIONHBIX, IBYXCIOWHBIX U
TPEXCIIOWHBIX NTaHEeen?

Tema 31. IIpoexkTHpOBaHUE CTEH MPOMBIILIEHHbIX 31aAHUI.

IIpakTnueckoe 3ansaTue Ne 59
2. Jleranu KperjieHHs] HABECHBIX CTEHOBBIX ITaHETCH.

]_Ie.]Ib 3aHATHSA. M3YYUTh KOHCTPYKIHIO CTCHBI IIPOMBIIIJICHHOI'O 31aHUA,
ACTAaJIN KPCIJICHUA HABCCHBIX CTCHOBLIX MaHeIeH.

OO01mue cBeaeHus

BepTtukanbHbIii pa3pe3 Mo HApYKHOUM cTeHe JaéTcsi ¢ 00s3aTeIbHON MPopadboTKON
CIIEAYIONIMX aeTanel (puc. 6):
napaneTHpld (KQpHU3HBIN) Y3l ¢ W300paKeHHWeM Taparera Wid
KApHU3HBIX CBECOB, KPOBIM M KOHCTPYKLHMHM TIOKPBITHUS (C HAHECEHUEM U
0003HaYEHUEM BCEX CIIOEB);
OMOPHBIM y3€sl Hecylled KOHCTPYKLIMHM MOKpbITHS (0anku, (epmbl), e€
CONPSHKEHUE € KOJIOHHOM KapKaca;
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* IPY HAJIMYMHU MOCTOBBIX KPAHOB MMOKA3aTh MOJIKPAHOBYIO OAJIKy C PEIbCOM,
OMUPAIOLIYIOCS HAa KOHCOJIb KOJIOHHBI, U JIeTalli €€ KPEIUIEHUsI K KOJOHHE; IS
MHOT'O3TaXKHBIX 3IaHUI - KOHCTPYKIHIO IEPEKPBITUS C COCTABOM M0JIa;

* CTEHOBOE€ OTPaKJIEHUE, BEPXHSS YACTh OKOHHOTO MpoéMa ¢ U300pakeHueM
OKOHHBIX MEPEIIETOB, OKOHHOM KOPOOKH U JAeTallel CONPSHKEHUS UX CO CTEHOU U
KOJIOHHOM;

* HWKHSISL YaCTh CTEHBI, BKJIKOYAs pa3pe3 HIKHEN YaCTH OKOHHOTO MPOEMa ¢
U300paKCHHEM COMNPSKEHUST KOPOOKM CO CTEHOW, KpEIUIGHHEM K KOJOHHE U
KOHCTPYKIIMEN HAPYKHOTO CIIMBA;

HOKOJBHBIN y3€JI CTEHbl C W300paKE€HUEM OTMOCTKH, THAPOU3OJISLINH,
KOHCTPYKIMU 110JIa C YKA3aHUEM UX COCTaBa, CONPSIKEHHUE CTEHBI C (PYHIAMEHTHOM
OAJIKOH.

JUiss  netanbHOM  MPOpPabOTKU  Y3JIOB  PEKOMEHAYIOTCS — CIEAYIOIIHE
KOHCTPYKTHUBHBIE 3JIEMEHTHI 3aHU:

* IETAJIM IPUMBIKAHMS CTEH B IJIaHE K KApKACy U MX KPEIUICHUE C 3a/I€JIKON
CTBIKOB;

* TOPLIEBBIE CTEHBI 3aHUS U (POHApEH;

JI€TaJIi CBETOBBIX U a3PallMOHHBIX (POHAPE;

* KPEIUICHHUE MTOABECHBIX KPAHOB K HECYIIIUM KOHCTPYKLMSAM HOKPBITHUS;

* IeTaJlb KPEIJIEHUs: KpaHOBOTO pelibca K MOJAKPaHOBOM Oalike;

* YCTPOMCTBO €HJI0B M KOHCTPYKLIMSI BHYyTPEHHETO BOJOOTBO/A;

* KOHCTPYKIIMSI TEMIIEPATYPHOIO 1IBA MO NOKPBITHIO;

WHIYCTpUAJbHBIE TMEPEropojKM M3 COOPHBIX KPYMHOPa3MEpPHBIX
AJIEMEHTOB U UX KPEIUIEHUE K TOJTy.

Kpemnnenue cTeH K KOJOHHAM KapKaca BbINOJIHAETCS MPU TTOMOUIH:

1) rubKuX aHKEpOB M MJIACTUH-(UKCATOPOB;

2) yrOJIKOB.

Xoxa padoThi:
Brrueptuts:
1. meranu KpemieHus: CTEHOBBIX NaHEJIEH K KOJIOHHAM 110 BapUaHTaM:
1) xperieHHe TOCPEACTBOM JIBYX YrOJKOB: BEPTUKAJIBHBIA CTBIK U
TOPU30HTAIBHBIN CTHIK
2) KperjieHHe ¢ TOMOINbI0 THOKOr0 aHkKepa U IUIACTUHBI  (Pukcatopa:
BEPTUKAJIBHBIN CTHIK U TOPU30HTAIBHBIN CTHIK.
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Y3711 KDen/neHus cmeHoBsix naHeneu K
KO/IOHHOM kapkaca npuy noMowu &'HKE’,DO&.‘

BepmukaibHbIU CMbIK

Konouna

FOCT 5264-80
Aucm 40x10 (=60

30

_/////@

\3amaé'Haﬂ demans naHeau

L63x5 =200

300

Musepassnas Bama

Macmuka YMC-50

{epsum

Pacwubka noaumepHo-yemersmusi pacmbopom

Pucynok 1- y3en kperieHusi CTCHOBOM MAaHENU K KOJIOHHE KapKaca Py MOMOILH

EOPUE"O:‘-:’."Ta'a/’J’bz‘-r’a!w’L;r CMbIK

30
300 J, 600

(mernoBas naHens

Murepansuas Bama

KonaorHa
epHum

Pacwubka wha nasymepro-
ueMeHmHsIM pacmBopom

JakAadnag demans
KOAOHHbI

0

Aucm 40x10 (=60

Macmuka YMC-50

[OCT 5764-80 #

AHKEpHLIU CMepXeHs
@14 (=130

N
TMOKUX aHKEPOB (BEPTUKAIBHBIN CTHIK)

PucyHnok 2- y3en KperieHus: CTEHOBOM MaHeu K KOJIOHHE KapKaca IIpH MOMOIIH
TUOKUX aHKEPOB (TOPU30HTAIBHBIN CTHIK)
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Y37l kpenseHus cmeHobeix naveseu K
KO/IOHHOM KAPKACa Npu NOMOWU Yy2o/kob:

Bepmuka/ibHbIU CMbIK

KoaouHa

rOCy 5764-80 rOCT 5264-80

L 725x14 (=60

30

300

\3&#{/{&6&;&9 demanas naxeau
L63x5 [=200

Muwepaasnas Bama

Macmuka YMC-50

epHum

~

PI/ICYHOK 3- Y3CJI KPCILJICHU A CTCHOBOM MaHEIIM K KOJIOHHE KapKaca IIpd IIOMOIIH

eopusona/?be/d CibliK

30
300 [ 600
CmernoBas naneas
Munepaasrnasa Bama - \/\
! Kononua
lfepHum o
/

rOCT 5264-80

Jakaadnag demans
KOAGHH b

L 725x14 (=60

L L 75xT4 (=60
Macmuka YMOC-50

T 5264-80

YTOJKOB (BEPTUKAIBHBII CTHIK)

PucyHOK 4- y3el KpemjieHUsl CTEHOBOM IMaHEeNId K KOJIOHHE KapKaca Py MOMOIIH
YTOJIKOB (TOPU3OHTAJIbHBIN CTHIK)

BrruepunBaemble y37bl M JI€TAIM MApKUPYIOTCS HA IUIaHAX U pa3pesax
KPY>KKaMH, TPUBS3BIBAIOTCS K COOTBETCTBYIOIIUM MOJYJbHBIM pPa30MBOYHBIM
ocsM, CHAOXXalTCid BBICOTHBIMH OTMeTKamu. Ilpu pa3paboTke ueprexeil
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APXUTCKTYPHO-KOHCTPYKTUBHBIX I[eTaJ'IGI\/i HUX CICOYCT 00s13aTeNBLHO YBA3bBIBATH C
OCHOBHBIMM HYCPTCIKAMU 3 1aHUA.

Tema 32. [IpoekTHpoBaHUE NOKPBITHHA NPOMbILIICHHBIX 3JAHUI.

IIpakTuyeckoe 3ansiTue Ne 66
1. CxeMa nOKphITHS IPOMBILIIIEHHOTO 3AaHUSI.

Iesb 3aHsATHA . BBIMOTHUTE CXE€MY ITOKPBITUS MHOTOIIPOJIETHOTO
OJTHOATaKHOI'O MPOMBIIUIEHHOTO 3/IaHHS.

Oo01ue cBeaeHua

Hecymure 3neMeHThl OrpakJarolieil YaCcTH MOKPBITUS MOTYT OBITh PEILIEHbI
B JIBYX BapuaHTax:

— NIEPBbIM BAPUAHT — 0€CIIPOTrOHHBIH — SABJISIETCS OCHOBHBIM:
KPYIHOPAa3MEPHBIE TUIMTHI YKJIAIBIBAIOT HEMIOCPEACTBEHHO HA BEPXHUE TosIca
OCHOBHBIX HECYIIIUX KOHCTPYKIIMI MOKPBITHUS; ITUTHI CIIY’KAaT HE TOJIbKO HECYLIEH
KOHCTPYKLHMEHN Orpa)kAarolield 4acTu MOKPBITHS, HO U 00€CTIEYUBAIOT
IIPOCTPAHCTBEHHYIO KECTKOCTD 3/1aHHUS B LIEJIOM;

— BTOPOU BapUaHT — MPOTOHHBII: IPOTOHBI YKIAbIBAIOT IO BEPXHUM
1osicCaM CTPOIUJIbHBIX KOHCTPYKIMH, a 10 TPOTOHAM — MEJIKOPa3MEPHBIE IINTHI,

©ecnporoHHbIM BapuaHT NOKpPbITUSA

NAUTEl NOKPBITHUA cTponunbHas banka

M
O ) )

4

aC6eCTOHeMeHTHI)Ie, CTAaJIbHBIC, CTCKJIOBOJIOKHHUCTBIC U T.II. JIUCTHI.

Pucynok 1-0ecriporoHHbIi BapUaHT MOKPBITHS

PuCyHOK 2— IpOTOHHBIN BapUAHT HOKPBITHS

NPOrOHHBI BapUaHT NOKPLITUS

NPOroHbI INEMEHTEI NOKPLITUA CTponunbHaAa BHanka

OO0 oo




2. KommekcHble TUIMTHI TOKPBITHS UMEIOT TC K€ pa3Mepbl, 4YTO U
peOpucThie; OHU TOCTYIMAIOT C 3aBOJa B IMOJHOM TOTOBHOCTH C YJIOKEHHOW IO
IUINTE TIApOU30JIALMEN, TEIUIOU30JALMEHN, CTSHXKKOU U KpoBiier. llocie ykmanku
HAacTWJIa 3aJIeJIbIBAIOT IIBBI, YKJIAIBIBAIOT IOJIOCY MApPOW3OJISIUM HaJ IIBOM,
TETUIOU30JISLMIO, CTSKKY, JOMOTHUTENIBHBIN CIIOM KPOBEJIBHOTO MaTepuasa; 1mocie

ATOTO MO BCEH IUIOMIAM TMOKPBITUS YCTPAaWBAIOT BEPXHUHM CIOM PYJTOHHOTO
KpOBEJILHOTO MaTepHala.

Boaon3onaunoHHbIA crov

Llem.-necy. cTaxka - 30
YTtennutens - 200-300

—— / T Mapounsonauusa -1 cnor usona

AKX KK A XKI6 pebpuctan nnura - 300

IR

AKX KR K AKX XA XK KK K KK A XK >

PruCyHOK 3— KOMIUIEKCHAsI TUIMTA HOKPBITHUS
IIporoHHbIH BApUAHT NOKPHITHS

[IporoHHbIe NOKPBITHS MPUMEHSIOT Yallle B HEOTAIIMBAEMBIX 37aHusAX. [1o
KeJIe300€TOHHBIM OallkaM WM CTAJIbHBIM (hepMaM YKJIaAbIBatOT MIPOTOHBI C IAarOM

3 M, KoTopble KpensaT cBapkoil. Ilo mnporoHam yKIagpIBalOT CTadbHOMN
poPHIMPOBAHHBIN HACTHIL.

KpemnexHbIi MPOroH
3NeMeHT
FOCT 5264-80
3aknagHas getans
CTpOHMJ‘IbHOVI KOHCTPYKUWUKN CTponuUnbHas
/ KOHCTPYKLMA
NN
L _ /
“— —

[Iporonsl mposieToM 6 M HM3rOTaBIMBAIOTCS CIUIOIIHBIMU M3 OJUHOYHOTO
npokaTHoro mBesuiepa Ne20 — 24. TIporonsl mposietoM 12 M IpeacTaBIsSIIOT cOO0M
pelreryaTyto (CKBO3HYI0) KOHCTPYKIMIO. BepxHuii mosic mporoHa o0Opa3oBaH U3
JIBYX NpOKaTHbIX mBeyiepoB NelO — 16, a HM>KHUEM NOSIC M pACKOCHI — U3 THYTHIX
LIBEJIEPOB.
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YETRORCTRO MOKPLITHA 13 YETRONCTEO MOKPLTHA 143 YCTPOACTRO NOKPEITHA W3
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1-y¥nagsa nporcHos 1a-pnanra #EneacheToHmbx 16-ywnaaka nponoHoe

2-yananya "canOedy” narenen PEFpMCTED. NTAT NOKPBITMA 26-yknagra npodHacTna
23-yRNagea yTennvTens JIG-yRnaTEa YTEANMTENR
33~ YCTPORCTED FYNICHHON KDOENH &0~ YCTPORCTEO PYNOHROA KRORMH

PI/IcyHOK 4-HpI/IMep BBITIOJIHCHH A CXCMBI ITOKPBITHA.

Tema 32. IIpoekTupoBaHHE NOKPBITHH NPOMBILLJICHHBIX 3{aHUM.

IIpakTnueckoe 3ansaTue Ne 67
1. KoHcTpynpoBaHue MOKPBITHSI U KPOBIIM TPOMBIIIIEHHOTO 3/1aHUS.

Hean 3ansaTusi: Hayunthcs momOupaTh W KOHCTPYHPOBATH TMOKPBHITHE U
KPOBJIIO TTPOMBITIUICHHOTO 3/1aHMUS.

3anaua: [lomoOparh Hecylue U OTPaXKAAOIINE KOHCTPYKITUU TOKPBITUS U
pacnoyiokuTh UX B miaHe. OmpenenuTh KOJIUYECTBO M pa3Mep BOJOMPHUEMHBIX
BOPOHOK, DPACMOJIOKUTh WX Ha TIaHe KpoBiu. OOO3HAYHWTH YKIOH KPOBIA U
TJIOCKOCTH BOJIOCTOKA K KaXKJI0M BOPOHKE.

OO01ue cBeeHUs

JIJ'ISI IMPOMBIIIJIICHHBIX 3)18,HPII>'I qame BCEro IMPUMCHAIOT IIOKPBITHA C
’KeJIe300€TOHHBIMU TUIUTAMH M JICTKHE IMOKPBITHUA C HCIIOJB30BAHHUECM CTAJIbHOI'O
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npoHIMPOBAHHOTO HACTWJIA. B KadecTBE HECYMMX KOHCTPYKIHUNA MPUMEHSIOT
O0anku, hepMbl, apKU, PUTEITH U JIP.

XKenezo6eToHHbIE OaNKU CKaTHBIX MOKPBITHI MEPEKPHIBAIOT MPOJIETHl 12 U
18 M, sxene3o0eroHHble Gepmbl — 18 U 24 M. YHUPUIUPOBAHHBIE CTaJbHbBIE
dbepMbI pazpaboTaHBbI JJIs MPOJIETOB OT 18 10 36 M.

Jist  obGecriedeHUs: TPOCTPAHCTBEHHOM KECTKOCTH M YCTOMYMBOCTH
peayCMaTpUBaIOT CUCTEMY CBsi3ell. BepTukanbHble U TOPU3OHTAIILHBIC CBS3U B
MOKPBITUSX YCTAHABIMBAIOT B KPAWHMUX IIarax TeMIEpaTypHO-Ae(HOpPMAIMOHHOTO
0sioka. MIX BBIOMpAIOT C y4E€TOM THUIA MOKPBITUS, BUJA KapKaca, BUJa KPAaHOBOTO
o0opyaOBaHUS.

0069 P
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Pucynok 1. Cxema pacnosioyxeHus KOJIOHH, Pucynok 2.Cxema pacrosnoKeHus

0aJioK U hepM MOKPHITHUS TUTAT TOKPBITUSA

[TokpbITHSA OTanIMBAEMBIX 3[aHUN C PYJOHHOM WJIM MAaCTHYHOW KpOBIIEU
IIPOEKTUPYIOT COBMEUIEHHBIMH, C yKJIOHamu OT 1,5 mo 12%, ¢ BHyTpeHHUM
OTBOJOM BOJAbl. KoOJMYECTBO CIIOEB pYJIOHHOIO KOBpa NPUHUMAETCS B
3aBUCUMOCTH OT YKJIOHA KpoBJU. [10 nmepuMeTpy HapyKHbIX CTEH 3[JaHUI BBICOTOU
6onee 10 M Ha KpoBIsSX ¢ yKIOHOM OT 5 1o 35% ciemyeT mpeaycMaTpuBaTh
orpaxaeHust BblcoTo He MeHee 0.6 M W3 Hecropaemblx Marepuainos. [Ipu
Hapy’>KHOM BOJIOCTOKE MO NMEPUMETPY HAPYKHBIX CTEH NMPOEKTUPYIOT PEUIETYATHIE
OrpakJICHHUS.

MakcumanbHas IUiomaab BoaocOopa Ha | BOJOCTOYHYIO BOPOHKY HE
JIOJKHA TIPEBbIIIATh BEJIMYWH, yKa3aHHbIX B Tabmuie 10. PaccrosHue Mmexmy
BOPOHKaMHU ISl CKATHBIX KPOBEJb JOJIKHO ObITh HE OoJiee 48 M, JIs TUIOCKUX — HE
oonee 150 m.

Konnuectso
Tun xpoBan CJII0€B PYJIOHHOT'O ITnomans
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KOBpa Boz0c60pa, M2

Ckarnas (6omnee 2,5%) 3 ciost 600 — 1200

ITnockas (1,5- 2,5%) 3 ciost 900 — 1800

[Tnockas, 3amoHsieMas Bojo# (1o 1,5
%) 4 cios 750 - 1500

Tabnuua 10 - KonudecTBo ci10€B pyJIOHHOTO KOBpa KPOBJIM U MaKCUMAIbHO
JOTyCTUMas TUIOMIAAb BOJ0COOpa Ha OHY BOJOCTOYHYIO BOPOHKY, M2

JIns ocBeleHns MOMEIIEHU BEpXHUM €CTECTBEHHBIM CBETOM B IOKPBITHAX
IPOMBILUJICHHBIX ~ 3JaHUMA  IPEIyCMAaTpPUBAIOT  IIPOEMBI,  3alOJIHSEMbIE
CIIeLIMaJIbHBIMU KOHCTPYKLHSMHU CO CBETOIPOHULIAEMBIM OTPaXICHUEM, KOTOPBIE
Ha3bIBalOT oHapsiMu. DoHapH, BHITOIHSAOMME (YHKIIMU KaK OCBEIICHUS, TaK U
MPOBETPUBAHUS, HOCAT  Ha3BaHWE  CBETOA’pAlMOHHBIX. Tun  ¢doHapei
(adpallMOHHBIM, CBETOA’PAIlMOHHBI WM CBETOBOW) cleayeT Ha3HayaTh B
COOTBETCTBUM  C  TEXHOJOTMYECKUMH M  CAHUTAPHO-TUTMCHUYECKUMHU

oo o g =ens | (-omg |

@

30000 |-

Pucyuok 3. I1naH KpoRIH

TpeOOBAHUAMU U KJIMMATUYECKUMHU YCIOBUSIMU pailoHa CTPOUTEIHCTBA.

JUist 31aHMl U COOPYKEHHM C CyXMM U HOPMAJbHBIM BIIQXKHOCTHBIM
PEXKUMOM U HE3HAYUTEJIbHBIMU M30BITKAMHU SIBHOTO TEIIa CIIEAyEeT MPUMEHSThH
3eHUTHbIE (poHapu. CBeroaspaloHHbIE (OHAPU JOMYCKAETCAd NPUMEHSTH B
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3JTaHUAX C U30BITKAMU SIBHOTO TeIIa. B 31aHUAX, T11e MpoLeCcChl COMPOBOXKIAKOTCS
n30bITKAMU SIBHOTO TeIJIa U BBIJCICHHEM IbUIM W Ta30B, MPEAYCMaTpPUBAIOT
GbyHKIHOHAIBLHOE pa3JieJIeHUue IPOEMOB Ha CBETOBBIE M CBETOAIPAIMOHHBIE.

CeroaspanmonHsie  (oOHApPU  MPOCKTUPYIOT  MPEUMYIIECTBEHHO  C
BEPTUKAJILHBIM OCTEKJIEHHEM M HapyKHbIM BojgocTokoM. Illupuna ¢onaps nns
nposnetoB 12 u 18 m coctaBnsier 6 M, st nposetoB 24 u 30 m — 12 M. Beicoty
dboHapeil OrpaHUYMBAIOT OJHUM-ABYMS sipycaMH IepervieToB. BricoTta
NEPETIIETOB B OAHOSAPYCHBIX (poHApsiXx cocTaiseT 1,8.M, a B ABYXbAPYCHBIX - 1,2
M.

@oHapu clieqyeT NPOEeKTUPOBaTh JIMHOM He Oosee 120 M. PaccrosiHue
MeXay TopuamMu (QoHapeil NPUHUMAIOT pPaBHBIM MIary CTPOMNHJIBHBIX
KOHCTpyKIui. Topusl poHapeit, kak mpaBuiIo, OTCTYMAIOT OT TOPILIOB 3AaHUS U
ne(OpMAaIlMOHHBIX [IBOB HA OJIMH LAl CTPOIMJIbHBIX KOHCTPYKIIHIA.

Ha mnnaHe DOKpBITUS ITOKa3bIBAKOT PACIOJIOKEHUE CTPONMIBHBIX MU
HOJCTPONIIBHBIX (€CIM €CTh) KOHCTPYKLMH, pacKiIaJKy IUIUT TMOKPBITUS C
YKa3aHUEM UX MAPKUPOBKH.

Ha niane kpoBiM Moka3bIBalOT (POHAPH, €HIOBbBI, BOJIOCTOYHBIE BOPOHKH,
naparnetsl, JAe(popMalliOHHBIE WIBBI, MOXapHble JecTHULIbl. Ha muiaH kpoiu
HaHOCAT pa30MBOYHBIE OCH, MPOXOJALIME B XapaKTEPHbIX MECTax KpOBIU
(xpaiiHue, y Ae@OopMalliOHHBIX LIBOB, B MECTaxX YCTYIIOB B IUIaHE U IMEpenaioB
BBICOT 3J]aHUs, Y BOJOCTOYHBIX BOPOHOK, Y TOPLIOB (pOHAPEN), OCEBBIE pa3MepPbI
3laHUsI, TPUBSI3KKM  BOJOCTOYHBIX  BOPOHOK, VYKJOHBI, CXEMaTH4YECKUUI
MONEPEYHbII NpOoUIb KPOBJIH.

Xoxa padorbr:

3apanue: Berueptuth B Maciitaoe:

1. mnan u paspes 1-1, 2-2 IIUTH TOKPBITUS
2. CXeMYy IUTUT TOKPBITUS

[Ipu BBIOTHEHNH CXEMBI IUTAT MOKPBITUS TOHKUMU JTUHUSIMUA HAHECTH
KOOpJWHAIMOHHBIE OCH 3/1aHus. OCH 31aHUA NPOMapKUPOBATh U HAHECTH Pa3MEPhI
Mexay HUMHU. LIITpuXoBbIMU TOHKUMH JTUHUSMHA HAHECTU KOHTYPBI OAJIOK.
BbINoNHUTE packiajgKy MIMT MOKPBITUS TOHKUMH JIMHUAMU. B Mecte ycTpolicTBa
dboHapst IIUTHI HE YKiIaabIBatoTcs. @OHAaph MEHbINE JJIMHBI 3[IaHUs HAa OJWH IIar
KOJIOHH C OJTHOM CTOPOHBI U OJIMH IIar KOJIOHH C APYyTrOW CTOPOHBI.

[T THI TOKPBITHS C OTBEPCTUAMMU J1JISI BOJIOCOOPHBIX BOPOHOK YJIOKHUTh
10 KaXJI0W IIPOJOJIBHOM OCH, HE MEHEE JIBYX B KaXKJIOM TEMIIEPATYPHOM OTCEKE, C
pacyeToM pacCTOSIHUS MEXIy BOpOHKamMu He Oosiee 24 M.

[IpucBouTh MO3UIIUU dJIEMEHTAM KOHCTPYKIUH. BBIMOTHUTH OOBOJKY TIIUT
MOKPBITUI OCHOBHOM CIUTOIIHOW TOJICTOW JIMHUEH, OaTKU - TOHKOW IMyHKTUPHOH, a
B MECTE yCTpoicTBa hoHAPS — CIUIONIHONM TOHKOU

PacmmdpoBka miuT NOKpHITH:

[II'-1ATVIT
I1 — TN KOHCTPYKUMH — IUIATA TOKPBITHS;
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[' — KOHCTPYKIHS TUTUTHI —
BOJIOCTOYHBIX TPYO);

JUTSl TYXUX y4acTkoB (B — ais npomycka

1- HOpHI[KOBBIfI HOMCD IINIMTHI B 3aBUCHUMOCTH OT €C HGCYHIGI\/JI

crnoco6noctr (cm 'OCT 28042 — 89;
ATV — knacc HanparaemMom apMaTyphbl;
T- Bun 6eTona — tspkenbid ( I1 — mopucthlii)
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1 r-1AVIT FOCT 28042-89 2650 1,07
2 nr-1A.vin FOCT 28042-89 2150 1,07
3 NB-1AVIT FOCT 25042-89 3300 1,31
4 NB-1ANVIT FOCT 28042-89 2700 1,31

Pucynok 1 IInute #/6 pa3zmepom 6*3 M u BeicoTol 300 MM A1 NOKpPEITHA
npousBoncTeeHHBIX 3naHHi nmo [OCT 28042-89 u crnenudukanus IUIHT

[OKPBITHI
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Pucynok 2 Cxema pacnoyIoKeHHUsl IUIAT MOKPBITHI POMBINUIEHHOTO 3/1aHHS

pasmepom 24*72 m

KoHTpoJsbHBIE BONIPOCHI

1. Kakue napameTpsbl IIINTHI MOKPBITUS TPOMBIIIEHHOTO 3/1aHUA?

2. Kak ycTpoeH BHYTpEeHHHUH BOJIOOTBOJ C KPBIIIN MPOMBIIUICHHOTO

3IaHus?

3. Hammummre pacimm@poBKy MIUT TOKPBITHN, UCTIOIB3YEMBIX B CXEME

T nmokpeituit (I1-1, T1-2, I1-3, T1-4)

4. ITocunTaTh KOJUYECTBO IJIUT MOKPBITHI B 3IaHUU C TapamMeTpaMu

24%* 72M ¢ omHUM (POHApEM.

Tema 33. Oxna. /IBepu, Bopora. JlectHuupbl. I1ob1 MPpoOU3BOACTBEHHBIX
MOMeIeHU M.

IIpakTnueckoe 3ansaTue Ne 68

N3ydeHne KOHCTPYKTUBHBIX 3JIEMEHTOB I0JIOB MPOM3IAHUI
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Ilesb 3aHATHA: HAYYUTHCA KOHCTPYMPOBATH IOJIbI IPOMBIIUIEHHOTO
31aHUA.

OO01mue cBeaeHUs

B 01HO3TaXHBIX TPOMBIIIUIEHHBIX 3IAHUAX IOJIbI YCTPAUBaIOT MO TPYHTY.

OCHOBHBIMHM PJIEMEHTAMU MOJIa SIBISIOTC:

- IOKPBITHUE;

- NOJICTUJIAOIINH CIIOM, PACIIPEICIISIIOIINI HArPY3KU Ha OCHOBAHUE;

- TMpocyoWKa (CBA3YIOUIMU CJIOM MEXIY MOKPBITHEM M MOICTUIAIOIINM
CI0EM);

- CTsbKKa (ycTpauBaeTcsl ISl CO3JaHUs JKECTKOM KOPKHM MO HEXKECTKUM M
MOPUCTHIM MaTepuajgaM Wi JJisl IPUAAHUS MOy YKIIOHA);

- TUAPOUBOJISTINS;

- TETIJION3OJIALIMS.

Ilo muny noxpeimus MOJIbl ACNAT HA CIUIOIIHBIE U U3 IITYYHBIX 2JIEMEHTOB.
K crmionaeIM 1ojlaM OTHOCATCS: OCTOHHBIE, KCHIJIOJUTOBBIC, ILIIACTMAcCOBBIC,
IIEMEHTHBIC, achalbToBBIC, IEOCHOYHBbIE, TIMHOOUTHBIE M T.I. K momam wu3
IITYYHBIX 3JEMEHTOB OTHOCSAT IUITMTOYHBIC, PYJIOHHBIC, Opycuarble, IOIIaThie U
Ap.

lloocmunatowue crou MOTYT OBITh NECUAHBIMU, ITUTAKOBBIMU, TPABUIHBIMU,
IeOCHOYHBIMM, TJIMHOOWUTHBIMU, OYJIBDKHBIMU, OETOHHBIMU M JAp. TommmHa
MOJACTHJIAIONIETO CJIOS Ha3HA4aeTcsl MO pacueTy U JOoHKHAa OBITh HE MEHEe:
necyaHoro — 60; MIJIaKOBOTO, TPaBUHHOTO, IMEOCHOYHOTO, TMMHOOUTHOTO — 80;
oynepkHOTO — 120; 6eTorHOr0 — 100 MM.

Celllyyne MOACTWIAIOIIME CJIOW YCTPAWBAIOT JJIsl MOJIOB M3 IITYYHBIX
MaTepuaJioB U MPHU IUIOTHBIX TPYHTaX OCHOBAHHsS, a OCTOHHBIC — JIJISI CILIOITHBIX
TIOJIOB | TIPH CJIA0BIX TPYHTaX OCHOBAHUSI.

IIpocnouixu BBITIOJHSIOT W3 IIEMEHTHO-TIECYAaHOTO PAaCcTBOpa, >KHUJIAKOIO
CTEeKJIa, OUTYMHOM WJIM JIETTEBOM MACTUKHU M U3 TMecka. B momax ¢ mokpeITHEM U3
YYTYHHBIX M CTaJbHBIX IUIAT TPOCIOMKH YyCTpPauWBalOT IE€CYaHBIMU WU U3
MEJIKO3EpHUCTOTO OETOHA.

Cmsoicku BBITIOJIHSIOT W3 LIEMEHTHO-TIECYAHOTO PacTBOpa, KCHIIOJHWTA,
OeToHa.

T'uopousonayus yctpauBaemasi Ui 3alllUThl MOJIOB OT CTOYHBIX BOJ U
JIPYTUX >KUJKOCTEH pacriojaraeTcsi Mmoji MOKPBITHEM I10ja, a JJis 3alllUThl OT
KalWUISIPHOTO TOJHSATUSI TPYHTOBBIX BOJ — IIOJ] TMOJCTUJIAIONIMM clioeM. B
NEPBOM CITyyae €€ BBINOIHIIOT OKJIEEUHOM: 2-4 cios u30Jia WM THAPOU30a; 3-5
CJIOEB TOJISI, TOJb-KOKU Ha COOTBETCTBYIOIIMX MacTHKax. Bo BTopoMm ciyudae —
HaJMBHAs W3 OJIHOTO CJOs IeOHs, MPOMMTAHHOTO OWTyMOM; acdaabToBasl,
achanbTOOCTOHHAS WM OKJIeeYHas W3 JBYX CIOEB H30J1a, THAPOM30Ja Ha
MAaCTHKE.
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3eyko- u MenI0U301aYyulo yCTpanBaroT u3 MUHEPaTOBATHBIX
CTEKJIOBOJIOKHUCTHIX TUIUT, [IBII, 5erkux OETOHOB M CBINMyYHX MAaTEpPHAIOB
(1u1aK, MecoK  T.I1.).

['pyHTBI OCHOBaHMS TOJDKHBI MCKIIIOYATh BO3MOYKHOCTH OOIIUX U MECTHBIX
nedopmariuii nona. Cnadble TPYHTHI YKPEIUISIIOT TPAaMOOBAHHUEM.

OCHOBHBIC THITBI TIOJIOB TIPOMBITIUICHHBIX 3aHUH MPUBEICHBI Ha puc. 1.
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a — OeToHHEBIe; O — METAUIOUCMEHTHBIE; B — KapOCTOHKHE OeTOHHEIE; I' — CHIHKAaTHEIE,
I — acansToOCTOHHEIC; € — MOTHMEpLIEMEeHTODETOHHBIE; K — MOMHMEPHBIC HATHBHEIE;
3 — cOOpHblE U3 KOMIUIEKCHEIX OETOHHEIX ILUTHT; H — Opyc4aTble KaMeHHBIE; K — W3 TOPLIO-
BOH JEpeBAHHON IWAMIKH; I — M3 METATHYECKHX TUTHT; M — H3 JIHHONCYMa

Puc. 1. OcHOBHBIE THUIIBI TOJIOB MPOU3BOICTBEHHBIX 3aHUI:

234



KoHTpoJibHBIE BOIPOCHI

1. TuIIBI MOJIOB MPOM3IaHUH.
2. KoHcTpykius 1mosioB 1o TpyHTy.
3. CocraB OETOHHBIX TIOJIOB.

Tema 34. IIpoexTHpOBaHUE reHEPAIBHOI0 IVIAHA IPOMBILIJICHHOTO 31aHUS.
IIpakTnuyeckoe 3anarTue Ne 70

1. M3y4yeHne HOpMaTUBHBIX JTOKYMEHTOB IO IPOEKTUPOBAHUIO I€HEPAIBHOTIO
MJ1aHa MPOMBIIIEHHOTO 3/JaHU.

I.Ie.m; 3aAHATHUA: U3YUUTb HOPMATUBHEIC JOKYMCHTEI 110 IIPOCKTUPOBAHHUIO
TCHCPAJIILHOI'O IIJIaHa IMTPOMBIINIJIICHHOT'O 3AaHN.

Oo0mue cBeaeHU

['eHepanbHblil MJIaH MOPEANPUATHS - CXE€Ma MPOEKTUPYEMOTo OOBEKTa
IPOMBIIUIEHHOTO  KOMIUIEKCA € PAacloOJIOKEHHEM  NPOEKTHUPYEMBIX U
CYLIECTBYIOIUX 3JaHUN U COOPYKEHUH, OCHOBHBIMU IMPOE3AAMH, MOABE3THBIMH
KEJIE3HOJOPOKHBIMU MYTSAMHU, O3€JI€HEHWEeM M OsaroyctpoicTBoM. Pa3paboTky
r€HEpPaJIbHBIX IUJIAHOB HOBBIX M PEKOHCTPYMPOBAHHBIX MPEANPUATANA U
MPOMBIIIUICHHBIX pailoHOB BeayT B cootBerctBun ¢ CH wu I1 I1-89-80 "
['eHepanbHBIE MIIAHBI TPOMBIIUICHHBIX TPEANPUATUN" .

Koaddumment 3actpoliku - 53TO OTHOIICHHWE TIUIOMIATH, 3aHHUMaeMOu
3IaHUSIMUA U KPBITBIMUA COOPYKEHHSIMH K TUIOLIAU BCETO yYaCTKa.

Kosddurument wucronp3zoBaHus ydacTKa - 3TO OTHOIIEHHE IUIOMIAAU, HA
KOTOPOHM PpACIOJIOKEHbI 3[aHUsl, COOPYKEHHUSI M YCTPOMCTBA, BKJIOYas JOPOTH,
CKJIaJbl, K IJIOIIAM BCErO y4acTKa.

[Inomane o3eneHeHus] NPUHUMAIOT He MeHee 15% oT oOiel TeppuTopun
NPEANPUSATHS. CTPOUTEIBHBIN (YHIAMEHT NPOSKTUPOBAHUE TPYHT

1. [IpoexTupoBaHUE reHEepaIbHOrO MJIaHa MPEANPUATHS

['eHepanbHblii  TUIAH  OPEONpUSATHS  NPEACTaBIsIeT  co00ll  cxemy
IPOEKTUPYEMOT0 OOBEKTa MPOMBILUICHHOTO KOMIUIEKCA C PaCHOJIOKEHUEM
MPOEKTUPYEMBIX UM CYHIECTBYIOIIMX 3JIaHUM W COOPYKEHHI, OCHOBHBIMU
Npoe3aMH, TOABE3THBIMU JKEJIE3HOJOPOKHBIMU MYTSIMHU, O3CICHEHHEM W
0J1ar0yCTpPONUCTBOM. Pa3zpaboTky FeHEPaJIbHBIX IJIAHOB HOBBIX 151
PEKOHCTPYUPYEMBIX MPEANPUATHA U MPOMBIIUICHHBIX pPAallOHOB BEAYT B
cootBerctBu ¢ CH wu II I[I-89-80 "I'enepanbHbie TUTaHBI MPOMBINIIEHHBIX
npeanpusTun”

Pa3ppiBel MEXIy MNpeanpuaATHSIMU CleAyeT Ha3HayaTh MHUHUMAJbHbIE,
UCXOMsl W3 YCJIOBUM pa3MEILICHUS JOpPOT, TPOTYapOB M HHKEHEPHBIX CETEH, C
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coOmoieHreM TpeOOBaHU CAaHUTAPHBIX U MPOTUBOIIOKAPHBIX HOPM, HO HE MEHEE
6 M.

[IIupuHa aBTOIOPOT OJJHOCTOPOHHETO Tpoe3aa - 4.5 M, nBycTopoHHero - 7.0
M. TpoTyapsl JOJKHBI OBITH W30JMPOBAHBI OT MPOEIPKEH YACTH pa3lieTUTEIbHON
MI0JIOCOM MMPHUHOM 3-5 M C pSAIOBOM MOCAAKON JIepeBbeB. MUHUMAaJIbHAsI IIMPHUHA
TpoTyapos 1,5 m.

TexXHUKO-3KOHOMHYECKHUE TI0KA3aTeNM TEeHEPATIbHOrO IUIaHA 3aBUCAT OT
IUIONIAIA TEPPUTOPUHU, U3MEPSIEMON B TeKkTapax, Kod(h(QUIMEHTOB 3aCTPOMKH U
WCIIOJIb30BaHUs y4acTKA.

KoaddurmenT 3acTpoiiku - OTHOIICHHE TUIONIAIN, 3aHUMAEMOU 3TaHUSIMH H
KPBITBIMU COOPYKEHUSIMH, K TIUIOIIAAM Bcero ydactka. s mpeanpusituii
MOJIOYHOM MPOMBIIUIEHHOCTH KO3(P(ULIHUEHT 3aCTPOMKM MPUHUMAIOT B MpEenax
0,36-0,45.

Kosddumment wucnonb3zoBaHus ydacTka - 3TO OTHOIIEHHE IUIONIANA, HA
KOTOPOM paCIOJOKEHbl 3IaHUS M COOPYKEHHS, BKIIOYAas JIOPOTH, CKIIAJIBI,
oA Bcero yuactka. Ero npunumarot 0,4-0,55.

[Inomanp o3eneHeHus NpuHUMarOT He MeHee 15% ot olmieil TeppuTopuu
(ko3¢ dunuent = 0,15)

[Topsinok BBIOTHEHUS paOOTHI:

[TocTpouts po3y BETPOB.

Pacnonoute 31aHUs U COOPYKEHHS Ha T€HEPATIbHOM IJIaHE.

OnpenenuTh TEXHUKO-3KOHOMHYECKHE MOKAa3aTEe N I'eHILJIaHa.

BrruepTuTh reHepanbHbIN IJ1aH MPEATPUATHSA.

[Toctpoenne po3sl BeTpoB. Po3y BeTpoB cTposAT mis ropoaa, TAE
pPacnoJIOKEHO MPEANpPUsATHE, IO JaHHBIM IMOBTOPSIEMOCTH BETpPa B JIETHUM MEPUOJT
roga 1no HamnpasieHHocTu. lloBTopsemocts Betpa (B%) B Macmirabe
OTKJIQJIbIBA€TC B COOTBETCTBYIOLEM HAIPABIECHUU (IO COOTBETCTBYIOLLIEMY
pymMOy). bBonbliemy 3HaueHUI0O BEKTOpa Ha po3€ BETPOB COOTBETCTBYET
TOCIIOAICTBYIOIIME HAPABJICHHUE BETPA.

PacrionoxxeHue 31aHUN U COOPYKEHUN HA TEHEPAJIbHOM IUIaHE.

PacnionioxuTh 31aHHUS U COOPYKEHUSI Ha TE€HEpPAJbHOM IUIAHE C Y4YE€TOM
IIPOU3BOJICTBEHHBIX BPEAHOCTEN U PO3bI BETPOB.

KonTpoJsbHbIe cBeIeHus

UYto Takoe reHepanabHbIN IUIAH TPOMITPEIIIPUSITUSA.

Kak onpenensitoTcs TEXHUKO-3KOHOMHUYECKHUE TTOKA3aTENM TeHIIaHA.
Kak pacnionararot 31aHUsl Ha TeHILIAHE.

OCHOBBI TPOEKTUPOBAHMS TEHILIAHA TTPOM3IAHUS.

Hwh e

Tema 34. [IpoekTHpOBaHUE reHEPATBHOI0 MJIAHA TPOMBILNVIEHHOTO 31aHMS.

IIpakTuueckoe 3ansaTue Ne 70
2. I[IpoexTpoBaHuE TE€HEPATIHLHOTO TJIaHA MPEATPUITHS.
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CocraneHue 3KCITMKALNUY 31aHUN U COOPYKEHHIA.

He.]'lb 3aHATHUA: U3YUUTH COCTAB lIepTG}KGI\KJI " COACPKAHNUC I'CHCPAJIIBHOT'O
IJ1a”Ha.

Xoa pab6oThbi:

BbruepTuTh cxeMy reHepaibHOIo IJIaHa ,yCIOBHbIE 0003HAUYEHUS U
DKCIUIMKALMIO 31aHUM U COOPYKEHUMU.

YcnoeHbie 0bo3HaverHus:

1.5-2.

70 .. - Yenoeras apaHuus meppurmopuu npoexmupyeMo2o npednpusmus, COOPYXOHUR,
xurruuwo—gpaxaanamao ofibekma .

- MpaHuya 3eMNenans308aHUA (3eMNeenadeHus)

1.5-2

- KpacHan nunus

1.5-2

- npoe:qnupyan'oe adarnue

—-?l‘_{l ‘ ']__I_l_ - Oapaxderue meppumopuu ¢ 80pomamy

ﬂmu(aﬂxa, dopoxwa, mpomyap:

~ 683 NoKphiMuA

= € SyNbKHLIM NOKPLIMUSM -

= C NIUMOYHBIM NOKPLITIUEM

- MMﬁmaﬁm dopoea

Ikcnnukayus 3darull u coopyxeHull

Ne
Ha HaumeHoeaHue Koopdurame! keadpama
nnaxe cemku
1 fpoekmupyemoe sdarue
2,34 Cywecmeyiouwjue 30aHus
15 120 Y 40
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leHepanbHbLIWi NnaH — 3T0 BUJ CBEPXY HA YYACTOK MPOEKTUPYOMOro 3A4aHUA, AalLmMil BO3-
MOXXHOCTb OLEHUTH NNaHMPOBOYHOE PeLleHNe 3aCTPOHKN, B3aMOCBA3k OTAETEHBIX €€ YaCTew,
a TaKkXxe xapaktep bnaroycrposicTea Tepputopuun. B cocTas YepTexxelt reHepansHoro nnaHa
BXOAAT: pa3buBoYHLINA Nax, nnaH opralusayum pensedha, nnaH 3eMIAHbIX Mace, CBOAHbIA NnaH

- MHXXEHEePHbIX ceTew, rnaH 61aroycTpoicTBa TePPUTOPUN, BEIHOCHLIE BIIEMEHTHI.

B y4e6HOM npoLecce PeKOMeHAYeTCHA B CBA3M C Mol HaChILLEHHOCTBIO BbIMOMHUTE CO-

- BMELYEHHbI reHeparsbHbii MnaH CornacHo npunoxeHnam Ne9—13,

KonTpoabHbIe BONPOCHI

YTO BXOOUT B COCTAB YEPTEKENU IEHEPATILHOTO I1J1aHa?

Yrto npeacrapisieT cOO0M COBMEIICHHBIN reHepaibHbIN IJ1aH?

Kakue 30HbI I€JISIT TEPPUTOPHIO T€HEPATBLHOIO TIaHa?

KakoBbl caHuTapHbBIE Pa3phIBbI MEKIY 30aHUSIMU?

KakoBbI TPOTHUBONOXKAPHBIE pa3pPHIBbI MEKAY 3JAHUSIMU?

[TepeuncinuTe TEXHUKO-3KOHOMUYECKHUE TTOKA3aTEJIN TeHEPATbHbIX IIJIAHOB.

238



Tema 35. Un:xeHepHoe 000pyI0BaHUE 3TAHUI.
IIpakTHyeckoe 3ansitue Ne 71

Tema: I'paduueckoe n300pakeHue 3JIeMEHTOB HHKEHEPHOT0 000pPy10BaHUA
HA YepTeKax.
Heab 3ansaTus: M3yuuTs ycioBHbIE 0003HAYEHUS HHKEHEPHOTO 000pYI0BAHHUS.
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Tema 35. Un:xeHepHOe 000py10BaHMe 31AHUIA.
MfpakTuruyuec koe zauarue No. 72

2. UYTeHnme TUNoBBX U paboyunux yepTexewmu,

3
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300 4 4w oOo
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S O X I O I Ww £

HaAaKOMCTBO C

YCNOBHBMWU 06O0O3HAYEHUAMNU 31 EMEHTOB

O X ® T T OO X X O

® O v @ ©

(AVI V)

BoaoonpoBoOoOaoa Ha 4epTexaX.

Lle nb 3aHATHS - 3aKpenneHwue H a
AKTUKE M3YYEHHOINo TeopeTnMyecKoOro
Tepuana:

accundhpmkauma, 29NeMeHTb CUCTEM, WX
3HayYyeHMUE.

PMaTMWBHEBLIE TpeboBaHWSA, Bblb6OD
CTeM BOAOCHAaAObGBXeHMUSd.

EeMbl CUCTEM BOAOOCHaAbGXeHMUSH.
LONPOBOAOHLE BBOAbI.
LOMEPHDBE Yy3Nbl, BOOLOOCYETYUKM.
accCMpoOBKa CMCTEeM Ha nNhaHe 30aHUSA,
yb6bb, apmMaTypa M ee pa3MelweHWe Ha
TH.

CTEMbl NPOTMUBOMNOXapHOTO "
NMBOYHOINO BOpJpoOMnNpoOBO.4A.

Xopnp pab6orThl:

CTaH,D,apT vyCTaHaB/1InBaerT y CJNlOBHBIE

adbmyeckunme OOO3HaAaYeHWUWHA SNeMeHTORB
jJonpoBOAga B CXeMax MU yepTexax.
. Pa3mepb 0603Ha4YeHUM B CXeMax ¢
PTexax BoOOOMNpPOBORAaA NMPUMEHSAIWT B
BUCUMOCTMH oT KOMMOHOBKMH "
CbiILlEHHOCTMW CXeMb MNIW YyepTexa 6ea3
6nwaneHus MacwTaba. [Mpwu
06 X0AQMMOCTMU VYKa3aHMUA pal3MelWweHMUSH
ra6bapumToB 9N1eMeHTOB CUCTEM
3 MeDpbl oOobo3HaAa4YeHMUMN NTPUMEHSAIWT B

cwTtabe yepTeEexa.

2.
obo3HaAaYeHMUSA

YcnoBHEBIE rpadbmMmyecekKkue

BoaogonpoBoOOa
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gJonNnycKaeTCSH conpoBOXJAaaThb
OYKBEHHBMU, ULUUDPOBBIMU UNU OBYKBEHHO-
LMWbpoBbBMMU O6b0O3HaAaYEeHUNAMMU,
YTOYHSAKOWUMMU TEXHUYE
XapaKTepUCTUKY obo3Hayvyae
9NeMeHTa. YKa3aHHBL € o603Hauy
Pa3bACHAKWT Ha YyepTexax.

3. YcnoBHBDBIE rpadumnmye
0O60O3HaAaYeHMUSA, JonyckaerTc A,
Heob6XOoOAMMOCTM, LOMNONHATHL opYyY
YCNTOBHB MU rpadunuec
O60O3HAYEeHUAMMU. [ToACHEeHMUS
YVKa3aHHBM O603HayeHUWAM TnNpPUBOALA
Ha YyepTexax.

4. O6o3Ha4vYeHMUSA anemMe
|
HaumeHOBaHHEE YcinoBHOE obo3HAYCHEE

1. Bogozabopm

1.1. CkBaxxuHa BomozabopHan

o

1.2. Komonmen maxTHEEH

S

BoaonpoBoOoOAaa NpuBeadeHbl

241
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I
1.3. Komonmen BogocOopHEBIH

I
1.4. Bomo3abop rpyHTOBOH BOAEI

TDPESOHIEJIBBIBIE

I
1.5. Bomo3abop moBepXHOCTHOH BOIEI

I
1.6. KanTax (nepexear) poaHHka

|
2. Coopy:ReHHS OTHCTKHE H HOIbeMa BOILI

|
2.1. CtaAnHA OYHCTKH BOJIBI

I
2.2. Ctaanua HacocHAA

1
2.3. Crasnus BoJOHANIOPHAA

3. PesepByapsl

|
3.1. Pezepmyap 3aKpEITHIH

I
3.2. PespByap OTEpPBITEIH

1
3.3. bamea BogoHALIOpHAA

4, CeTh

1
4.1. BomoMmep

4.2. U'rapanT moa3eMHBIH HA CETH

1
4.3. 'mapasT Doa3eMHEBIH HA OTBETBICHHER

1
4.4. I'mapanT Hag3eMHBIH Ha CETH

1
4.5. 'mapanT HEag3eMHBIH Ha OTBETEICHHE

I
4.6. Komorka Bogopasbopran

%P%h%# @NIK N|o TTI@
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Tema 35. NHXxeHepHOe obopypoBaHMUEeE
30aHUH.
MfpakTunyueckoe zauarue No. 73

3. KoHcCTpyMpOoOBaHMWE MU BblYepyYmMBaAaHMUE

O 9 v O T

ceTeun XonopgHOTO
BooonpoBOALAa Ha NNhaHax 340aHMUSA,
pa3MeweHunue obopyaooBaHMUSA.

Lle nb 3ansarHsi: 3aKpenneHUe Ha

TUKEe M3YYEeHHOINoO TeopeTmnmnyYecKoOro
puana:

CudbMKauMa, 3N1E€MEeEHTHB CUCTEM, UX
avyeHUWeE.

aTUBHbLEe TpeboBaHMUSA, BbbODP

eM BOoOCHabXeHMUSA.

b CMCTEM BOOOCHAaAOXEHMUSA.
NPOBOAHbB E BBOJbI.

EPHbBE Y3Nbl, BOAOOCYETYUKMW.
CMPOBKAaAa CUMUCTEeM Ha NMNaHe 30aHMUSA,
b, apMaTypa MW ee pa3MelweHWne Ha

eMbl NMPpOTHUBONMNOXaAapHOINOoO U
BOYHOINO BoaonpoBOAaAaA.

bl U PeXUMb BogonoTpebneHMUSH.
Mna onpeageneHNda pacXoagoB BOAbLI
XO3AUCTBEHHO —NMUTbeBbL E U
OTHMWBONOXapHbLBE HYXJ/ObI.

O T 090 A K 983 B O OOT WOH 4 9
=T 1A =T o000 o0 42 xTo oo =X
' =

3apaHuUe: Ha OCHOBAHMUM
e 01 0XeHHblX O aHHBb X
OHCTpPpYWUpPOBATHL n BblYHEepPTUTHL ceThb
nopgHOTO BoaoonNnpoBOA4aA H a NnaaHax
aHMA, pa3MeweHHNe obopyaooBaHMUMSA.

TpaccupoBKa BHYTPEHHEMWU ceTMu.
AaCCUPOBKY BHYTPEHHEMU CeTHu

YMHAKWT OT BoaooOpal3lbopHBX NpuboOopoB:
nNnnaHax 33TaXeWw MU pa3pe3ax 30aHUSA

MeyarwrT MecTa NpoKNamkKMU Tpy®6,
Lawvwmx BoOoY K npubopam (pa3BOOKMU),
TaKXe CTOAKOB. Pas3BopgkKwu
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CTofakKkM
3IMOXHOC
MbonbLwe

Hawu
eweH

6opa
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KnaadbBalwT, KaK NMpaBMNO, OTPbLITO
OVLWeBbl X, KY XOHDb n apyr

Mn. PaumoHanbHO pai3mMewarthsb
CaHMTAPHO-TEXHWUYECKMU

MM Ha BbicoTe 1540 cm Hapg nmon
HeobGXOoOaOMUWMOCTMH 3aKpb Ba

oM n3 KepaMM4yeCcKOMH nNNwuT

HTYVYC
6onp
HO Mo
efneH

OB
rw
H O

0 bl, nogatwwWwue BOOY
ECKOMY
y oT CTEeH,

pOKMTaaAabBalwT MO

O KoJinvyecrTBa

Lopa3b6boOpHBX NPUOBOPOB TakK, 4TO0OH
KONMYEecCcTBO U ANMUHA Pa3IBOOOK K

3
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B
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X X SXXT O o 9o
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Eb sx =x 20

3
o
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ero

H
e
a
P

nineHrH

OOpPHBM NpubOpPpam 6blNU
bHbIMU. [lpUu pa3MeWweHUMU
HeoOb6XO0OOMMO YyYMUTbiBATHh

M B MEeCTaX pacnonnoXeHMU!Hd

n
7
7
M
o
T
K

X X o £ X X X O

0

Y obopynooBaHMUIO,

M MOXXHO
KnaabBaTb B NONY MNUWU HAOL HUM.

n

T

r

BKY NOMEeWeHUN Ha BCeXx aTaxax
CTOAKWN He OONXHbBL NpPpOoOXOoOOoUWTDb B

e noMmeweHNMA, NepeceKaThb

KOHCTPYKUUN 3 AaHWUWA, OOJTXHbI

raTbCf OKOJNIO CTEH H
OOOK, KONMOHH, BOONYCKAaAWLWU X
Mme TpybonpoBOLOB.

HanuMmuume Ha cTOoOAdKax M3rmo6os u

OpoOT
enart
a3yto
Opble
6CcTB
blWM
6opo
M4yec

OB B BuUJOAEe NeTenb

eNbHO, TaK KaK B HMUX

TCA BO3AOYWHbBE NPODBKMU,
HapvyvwatwT paboTy ceTu. Inaq
a a3KcnnyaTtTauuu B 3JaHNUAX C
YyMCNOM BoAaopa3lbopHBLIX

B U 3HAaUYUTENbHBIM

TBOM TPpybonpoBOAOB CTOSfAKMU

nonarawT B MOHTaXHb X WHaXTaXx MUWITH

allaX,

bopo3npax. BwaxTtax ocob6oe
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BHMUMAHWUE LONXHO 6bITb VYVOENEHDO
npenpoTBpPaWeHUIKD pacnpocCcTpaHeHWsa No
HMUM OIFrHA, 3BYKa U TEXHMUKE
6e3onacHOCTMWU, ANSA Yyero B
MHOTITO3TaXHbX 3JaHMAX B KaHane Ha
KaXOOM 3Ta»e JO0ONXHbB O6blTb
npeaycMoOTpeHb agunadbparmsb. [lpun BoicOoOTE
3TaXa 003 M CTOAKWU He KpenaT, Npwu
6onNbWeEeN BbCOTE CTOAKMU 3aKpennawT Ha
MONOBMUHE BbLICOTH 3Taxa.

B MecTax nepecevyeHUsd CTOAKOB U
APpYT#UX BEeEPTUKAINDbHBLIX TpybonpoBOagORB
C NepeKpPpb TUAMMHU H a H U X HapeBawT
FrMNb3bl M3 TONA MUANUW NUCTOBOM CTanwu
ona npenpoxXpaHeHWsAd NepeKpPb TUMN oT
CMayMmBaHMUA KOHOLEeHCUupYywOwemncs
Bnaroa.

MarmcTtpanwu nNpoKNaagobBaAatwT Tak,
YT O O bl Ob6bbeagUHUTH BCe CTOSAKMU U

@2 ©) ® O @m @ @0 @@
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Puc. 2. Inan TeXHH4ECKOrO NOANOIBA

TP
Ha
pa
Te

yébonpoBoOopg, NopawwWwm

cerTax C HUXHEMU Pa3BOAOKOMU n X
3IMewatwrT B NoOANONbSAX, noaoBanax W
XHUYECKMUX 3 Taxax Mnwu H a nepBOM
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ITaxe, B NMOAMOIMNbHDEBX KaHana X, nopn
NOMTOM C yCTpPpOMCTBOM CbeMHOIro dpwua3a
a TaKXe MNO KOHCTPYKUMAM 3JaHWKU, Ha
KOTORPBbI X JonNnycKaeTCH OTKPHLTaAaA
NPpoOKNapmpkKa TpybonpoBOongoOB. B
NMPOM3IBOACTBEHHDBIX 30aHUSAX yyacTKMU
TpybonpoBOAJLOB ¥ BXOALOB, 3arpyas3oyHblX
N K O B, nNnpoxXxXonasawmne nopn KPYMNHB MM
COOPYXEHUAMMU, TYHHENAMM,
uenecoobpa33HoO VKNnaaobBaThb B
CTainbHBbX byTnAapax 0N A
npenoTBpPpalWeHHUSn MEeEXaHMWYEeCKOTrO
NOBPEXOEHMWSH.

Mpum BepXxXHeW pa3BOOLKEe MarmcIpanem
OHMU MOHTHUPYITCHA HaAa YephoaKe 30aHMUSH
NoL NOTONKOM BEepPXHEero 23TaxXa WUNIuW B

MeXdbepMEeHHOM npocTpaHCTBE
NPOM3IBOAOCTBEHHB X 340aHWMWM.

O n s CNnycka B O A bl MarmcTpanw
LONXHB NMpPpoKNnapagbBaTbca ¢ YyKANoHOM 0, 002-
0, 005 B CTOPOHY BBOAaA Mnu
Boaoopaa3bopHELIX TOYeEeK. B HUXHMUX
TOYKax CceTun HeobBXogMMO YCTaHOBMUTHL
CNMYCKHBIE yCcCTpoOMUCTBa (TPOWHUKMU MNnu

MYMDTb C NpobKaMMW 0018 CNyCcKa BOAObI).

H a OCHOBE NnpoBeOdEeHHOMN
TpacCWUPOBKMU CTPOMUTCHA
aAaKCoOHOMEeTpPpMUYEeCKaAana CxXxeMa, Ha KOTOpPOMW

I

aMeyalwT MecTa YCTaAaHOBKMW apMaTypbhl.
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Pac. 5. [nan THICEO00 W2ka

KoHTpoJibHBIE BONIPOCHI

1. IIpupoaHbIC HICTOYHUKHU LIEHTPAIM30BAHHBIX CUCTEM BOJIOCHAOKEHUS,
OCHOBHBbIE TPEOOBaHUS K HUM.

2. IloBepXHOCTHBIC HCTOYHUKHU BOJOCHAOKECHUS, X BUIBI.

3. XapaKTepucTUKa KaueCTBa MPUPOIHBIX BOJI.

4. 30HBI CAaHUTAPHOM OXPAHBI.

5. CucteMa BOOOCHAOKEHUS U €€ OCHOBHBIE DJIIEMEHTEIL.

6. CxeMbl BOJIOCHA0KEHUSI HACETIEHHBIX MTYHKTOB M3 TOBEPXHOCTHBIX U
ITO/I3€MHBIX HCTOYHHKOB.

7. Knaccudukaiusi CuCTeM BOJIOCHA0KEHUS.

8. OCHOBHBIE BUJIbI MOTPEOICHUS BOJIBI.

Tema 37. [IpoekTUpOBaHUE 31aHUI B 0CO0BIX KIMMATHYECKUX YCJIOBUAX.
[fpakTunuuyeckKoOe zauarue No.74
1. N3yyeHMUeEe CXeM pa3pes3KMWUW 3J0aHUN Ha
oTOenbHbLE 6N10KMU,
AHTUCENUWCMUYECKNUE LLIBHLI
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Llenb 3ansaruii: M 3 Yy YU Tb CXEMBI
30aHWUNW Ha OTOoAeNbHbLE 6BNOKMU,
AHTUCENUCMMUYECKUE LBHI.

O6éwurMme cBEepgeHUSA

Ppa3pe3KHMU

30aHUA U COOPVYXEHMUSHA,
npeldHa3HaYeHHSb e on e BO3BeOoEeHMUSH B

Puc. 30.2. Cxema pacnojioxeHH KECTKOCTH

B IUJIAHC 3ndaHNA:

a — pEKOMEHAYeMasi CHMMETpUYHAsA, 6 — HEPEKOMEH-
llyemMas acMMMeTpU4Hasl, 6 — TO e, € H3JIOMOM

BHYTPEHHHUX CTEH

CEMCMMUYECKUX panoOHaAax, oTAMYarwTCHa OT
0 6 bl 4YHBbIX PALOM ocobeHHOCTEMU B

O6BbEMHO-MNTAaHWUWPOBOYHOM
KOHCTPYKTMUBHOM pelwleHNnaX.

Mpwu NPOEKTUPOBAHMUMU
CEUCMOCTOUKUX 3[JaHUU MU COOPYXEHMUMU
Heob6bXxoaouUuMO obecneyunmBarThb
CUMMETPUYHOE OTHOCUTENBHO n X
rNfaBHbBX OCeW MU paBHOMEpPHOEe B MNiaHEe
pacnpenpeneHune Macec n XecTKoOCTEeMW
HeBbinonHEeHMUE 3TOroOo YyCNOBMUH MOXeEeT
npuMBEeCT K HecoBNagoeHMWI LeHTPa
TAXEecCTHMu Harpyasok C LEeEHTPOM
XEeCTKOCTM COOpPpYXeHMUuas (aTOT LeHTDP
onpenpnenaerTcs PpacnonoXeHWUEM n
EeCTKOCTHBbIO pam KapkKaca, CTEeH,
NMNOKPHL TMUSA n T. O.), 4YTO 6yner
MHTeHCUMDULULMPOBATH pa3BUTHUE
KPpPYyTAWMX MOMEHTOB B NJaHe 3gaHWUA WU
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npuBegeT K KOHLULeHTpauMKW YCHUIMUKU Ha
OTAENbHBbX HecCcyLlwuXx KOHCTPYKLMWSAX.
30aHMUH B CeENMCMMYECKMUX PpaunoHax
OLONXHbB MUMEeThb npocToOoOe oOo4YyepTaHUE B
nnaHe (Kpyr, KBaadpaT, NPAMOYTONbHMUEK).

He peKkoMeHaoyeTCAH genartThb K HUM
MPUCTPOUKMH " ACUMMETPUYHO
pacnonarartThb NEeCTHWUYHBLbIE KNeTKMW.
[TpoCThbiMM L0 O 1) H bl Obl Thb 7 dacaaghbl
30aHMKN - 6e3 ycTynoB M HaaocCcTpoOeK.
30aHMU-H 7 COOpPYXeEeHMHUSH 6onNbWoOMU

nnowaauawu 3aCTPOMNKM, a TaKXe C O
CNOXHbIM oyepTaHWUeEM B nnaHe MNnu
Pa3fTMYHOM BbICOTOM yacTew

a) d)

EEEEN

Puc. 30.3. Cxema pa3pe3ku 3[aHHS CO CJIOXHOH
KOH}uUrypauueiit B IUIAHE HA CaMOCTOATENBHBIC

OTCEKH:
a — HEPEKOMEHIyeMOe  pelleHue, 6 — peKoMeHJlyeMoe
perniesue
PpacyneHAWT HaAa OTCEKWUW MPAMOYTITrONbHOM
b0 p Mbl AHTUCENUCMUYECKUMMU wBamM
(pnuc.1, a). NMpepenbHbBE pa3mMepb 3O0aHUM
(oTceKoB) B 3aBUCUMOCTMU OT XapaKTepa
MX HEeCcCYWUX KOHCTPYKLUMUMHU MU pacyYeTHOMH
CEMNCMMYHOCTMU NPUHMUMAKT NO HOPMAM
AHTMCENCMMYECKMUE LWWBHI pa3nenawT
CMEXHEble OTCeEeKHMU no BCeW BbICOTE
30aHMA, WOB JAJonNycKaeTcsda He QagenaThb
nMwb B byHOamMeHTe. YcTpauvmBalwT TakKue
WBb MNMOCTAHOBKOMW MNapHbBX KOMOHH UMW
HecylwuXx CTeH ", K akK npaBWIO
coBMewWawT C TeMnepaTypPHbB MMH 7
OCaldO4YHbB MU WLBAaAMU.
Mpw BblOOpeE TUNOB 30aHUMN ons
CTpoMTenbCcTBaAa B CencCMMYECKMUX
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HaX NpKXMW NPOHNMX pPaBHbB X YCI
MoYyTEHMWUE cnepyert oT A
3 Ta>XHblM. B Cnyudyae YyCTPpPO
alla ero npeaycmMaTtTpunmBarwT

3 0aHNnNeMM Mmnwu OTCeKOM.
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Puc. 1. 1
KOHCTPYKTHUBHEBIE At
MEPOMPUATHUA, CHUXAKLWMKE ﬂ
CelMcMUUECKUE AT
Bo3AoeWCTBMUA Ha 30aHMA (NNaHBL):
a-pas3fjeneHNne 30aHMUA Ha OTCeEKMU
AHTUCEeEWCMUYECKUMU WBaMUKU;, 6 —nepeHOC
TAXEeNnNoro obopynoBaHWUA B HUXHUN
3TaX, B-3aMeHa MOCTOBOIO KpawHa
Ko3noBbM (HanonbHbBM);, /-
AHTUCENUCMMUYECKUN LWLOB, 2 - HE
PEeEKOMeHAYEeMOEe pachnonNoXeHWe
obopyaooBaHUA, 3—- peKkKoMeHaoyeMOe,; 4-

MOCTOBOMW KpPaH;b- KO3nN0BOMW KpaH

BblyuepTUT®L:

Xon

pab6orThl:
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1. NnpuMep YynNneHeHUWAaA 30aHUA
AHTUCENUCMUYECKUMUN WUBAMMU
2. 0eTanun aHTUCEUCMUYECKNUX CBA3EMN

-

St RMABE R AT BRSO E .-

> | e | e

R

MpumMep YneHeHUa 3aaHNa aHTUCECMUYECKUMU LIBaMM:
1 — aHTUCelCcMuYecKme LB

[Ipumep wuneHeHus 37aHUS HEOOXOAUMO U300pa3UTh CXEMATUYECKH,
M300pa3uB TPU OTACIBHBIX OJIOKA, pa3/eJICHHBIX AHTUCEUCMHYECKHUMU IIBAMHU.
JleTanu aHTHCEHMCMUYECKUX TOSICOB M300pa3uTh B Macmrtabe M 1:20. Paszmepst
pacctaButh corjlacHo TpeboBanusiMm CIIJIC. Pucynku HeoOXoIuMO MOAMUCATH U
paccTaBUTh BCE MO3UIIUU.

KoHTpoJsbHBIE BONIPOCHI

UTo Ha3BIBAIOT 3€MJIETPSCECHUEM?

Kakue noBpexeHrs BOZHUKAIOT MPU 3€MJIETPSCEHUAX PA3HON CHJIbI?
Kaxkue paiionsl Poccuu noBepraroTcst 3eMIETPSICEHUAM?
CelicMOCTOMKOCTD 3JaHUM.

Kak npoekTrpyroT HacelIeHHbIE MECTa B CEICMUYECKU OMAaCHBIX paiioHax?

SRl A

Tema 37. [IpoexkTupoBaHue 31aHUN B 0COOBIX KIMMATHYECKUX
YCJIOBUAX.
[fpakTunuyecKoe 3anuarue No.75
2. W3yyeHUWne BeTanem
AHTUCENWCMUYECKNUX NOACOB.
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U, eJlb 3aHﬂTI/IH: I/IBY‘{I/ITB nu BI)I‘ICpTI/ITL CXCMBbI ,HeTaJIeﬁ
aHTHCCﬁCMHqCCKHX ITOSICOB.
O6bwne cBEepeHUSA

Bo Bpems 3emuerpsiceHMil (yHOAMEHTBl 110 CPAaBHEHMIO C APYTUMU
AJIIEMEHTaMH 3/1aHUs MOJIBEPraloTCsd MEHBIIMM NOBPExIeHUAM. OaHAKO HAJEKHO
BBINIOJIHEHHbIE (DYHIAMEHTHl - 3aJIOI MOBBIIIEHHON CEHCMOCTOMKOCTH APYTHX
KOHCTPYKIIUH 3JaHUMH.

Ilog 3maHus ¢ HECYyIIMMHM CT€HaMH HpeIyCMaTpUBAKOT, KakK IPaBUIIO,
JEHTOYHbIE (PYHIAMEHTbl M3 KpYNHBIX OJ0KOB. CelcMOCTOMKOCTh TaKHX
(yHIaMEHTOB MOBBIIIAIOT YCTPONUCTBOM 10 HHYKHEW JICHTE (MOYILKE) U 10 BEPXY
0JIOKOB apMHUpOBaHHBIX MBOB (puc.l, a). biioku ykiIanbIBalOT C MEPEeBA3KOU
BEPTUKAJIBHBIX IIIBOB Ha pPacTBOPE HE HMKE Mapku 25. ApPMHUPOBAHHBIC IIBHI
BBITIOJIHAIOT U3 pactBopa M50, B KOTOpBIM YKJIAABIBAIOT YETHIPE IMPOIOJIBHBIX
cTepkHsl auameTpoM 8-12 MM, cBsizanHbIX uepe3 .30-40 cM mornepeyHbIMU
CTEP’KHAMM THAMETPOM 6 MM.

B kapkacHbIX 37aHUSX KOJIOHHBI YCTAHABJIMBAIOT Ha OTACJIBHO CTOSIIUE
KeJIe300€TOHHBIE (PYHIAMEHTHI CTAKAHHOTO TUIIA, KAaK U B 3/1aHUSAX, BO3BOJUMBIX B
HECEeHCMUYECKHX paiioHax. B Tex cimydasx, Korga OTAenbHbIE (YyHIAMEHTHI HE
MOTYT MPOTUBOCTOSITh CJIBUTAIOIIUM YCWIMSM CEHCMUYECKHMX HArpy3ok, HX
COEUHSIOT C COcCelHMMHU (yHJIaMEHTaMH paclopKkaMu-cBsa3siMU. B kauecTBe
acCloOpoOK MOXHO HCIOJIb30BaTh (PyHIAaMEHTHbIE Oallkh, KOTOpbIE KpEemAT K
dbyHIaMEeHTaM CBapKOM 3aKJIaHBIX AIeMeHTOB (puc.l, 6).
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Puc.l. ®ynaaMeHThl CEiCMOCTOMKUX 3JIaHUMN:

a -JIJIs 3IaHUH ¢ HECYIIMMH CTeHaMH; O - KperuieHne (PyHITaMEHTHBIX 0aloK K
dbyHIaMEeHTaM 10/ KOJIOHHBI; B — (DYH/IaMEHT Ha IecYaHo-
rpaBUiHON moaymike; 1 — apMUpOBaHHBI; OB 2 -)KUPHBIA IEMEHTHBIN
pactBop; 3 - OETOHHBIN CTOJOUK; 4 - CTaJbHBIC 3aKIaAHBIC JIEMEHTBI;S -
’KeJ1e300eTOHHBIN OamMak; 6 - jxejie300eToHHass 000MMa-000104Ka; / - IecyaHo-
I'PaBUIHASI CMECH

Bo wusbexanne KOppo3uM CTajbHBIX JeTajedl MecTa COCIUHEHUU
nokpbIBatoT OetoHoM. Hax cTeikamu QyHIaMeHTHBIX Oanok ¢ (yHIAaMEeHTaMu
ClIEyeT yKJIaJplBaTh CHMMETPUYHO OCHU psJla apMaTypHYIO CETKY JUIMHON 2 M U3
crepkHer guamerpoM 8-10 mM. s 34aHWNM  TIOBBILMIEHHOM 3Ta)KHOCTH

(bYHI[aMCHTBI PCKOMCHAYCTCA YCTpauBaTb B BHIAC IICPCKPCCTHBIX JICHT MWIIA
CIINIOIIHBIX ITIHT.
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Puc. 30.4. Cxema crTonbuyateix QYHIAMEHTOB
C aHTHUCEHMCMHUYECKHMHM CBA3SIMU:

1 — dyHgaMeHTBl NOJA KOJIOHHBI, 2 — KE/1€306€TOHHBIC
dbyHmaMeHTHBIE OaJIKH

- // | \

o
A\
4/// 73 =

* 510 +

Puc. 30.5. Jleranu aHTHCEHCMHYECKHX ITOHACOB!:

a — B Hecylleil KHpPNUYHON cTeHe, 6 — B HEHeCyeH
KUPIHYHOH cTeHe, I — XOMyTHl guaMeTpoM 6 mm, 2 —
creHa, 3 — aHKepHBbIE CBS3H, 4 — OPOOOJBHBLIC apMa-
TypHBIE CTepxHM aumamerpom 10...12 MM, 5 - 3a-
KMAJHEIE JIETANHM, 6 — INIUTA NepeKkpbiTHA, 7 — AHTH-
celicMHuYeCKHl kene3obeTOHHEBI TOAC

£00



Puc.3. /letanu cTeH CEHCMOCTOMKHUX 3/TaHUMN:

a -BEPTUKAIBHBIN aHTUCEHCMHUYECKUM 1110B; O - KPEIUICHHE CTEHOBBIX M OKOHHBIX
MaHeJel B YPOBHE TOPU3OHTAIBHOTO AaHTUCEUCMUYECKOTO 111Ba; B - AETallb
KPETUJIEHUS] CTEHOBBIX MAaHEJEH K KOJIOHHE B YPOBHE PAJIOBOTO 1IBA; T - KPEIICHUE
caMoOHecCyIeld KUPIMUYHOU CTEHBI K KOJIOHHE; 1 - MaKJIs Uiy IacTUYHBIH
Matepual; 2 - nocka 50X150 mm; .3 - cranb TOAMMHON 8 MM; 4 - OIIMHKOBaHHAS
CTaJIb; 5 - YTEIUTUTENb; 6- TOPU30HTAIBHBIA aHTUCEHCMUYECKHIA 1I10B,
3aIOJHSAEMBbIN 2JTACTUYHBIM MAaTepUaIoM; / -CTaJIbHAs TUIACTUHKA; 8 - IIEMEHTHBIH
pacTBop; 9 - 3aknaaHas aetanps naHenu; 10 - kpenexHsiit yromnok; 11 - cBapHas
ceTka; 12 - KpenexHbIe JIEMEHTHI
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Xon padoThI:

Berueptuts:

1.

W

JIeTaIi aHTUCEUCMHUYECKUX CBsi3el ( IO BapuaHTaM)
KoHTpoJbHBbIE BOIPOCHI

Kak npoeKTUpYyIOT CIO0KHBIE B IUIAHE 31AHUS?

Kak ycrpauBaroT anTHCeiicMu4ecKue nosica?

Kak ynpo4HstoT NepeKpbITHUs U MOKPBITHS 3AaHUI?

Kak yBenmnuuBaeTcs CTOMMOCTD 34aHUM ITPU IPUMEHEHUN

AHTUCEHCMUYECKUX MEPONIPUATUI?

Tema 37. IIpoekTpoBaHue 31aHUI B 0COOBIX KIMMATHYECKUX YCTOBHUAX.
IIpakTnueckoe 3ansatue Ne 76
3. Pa3paboTka MepomnpusiTUil 10 YKPEIICHUIO MPOCAJT0YHBIX TPYHTOB.

].[e.m; 3aHATHIL. Hay‘II/ITLCH p33pa6aTI>IBaTI> MCPOIIPUATHUA 110 YKPCIIJICHUIO

MIPOCAaJ0YHBIX TPYHTOB

Xoa padorhi:

K mpocamoyHbIM OTHOCSATCS TPYHTBI, B KOTOPBIX MOJ COBMECTHBIM
BO3J/ICHICTBUEM BHEIIHEH HArpy3Ku WJIM COOCTBEHHOTO Beca W 3aMavyMBaHUS
BO3HUKAIOT JOTOJHUTEINIbHBIC IeopMaliiu, Ha3bIBa€MbI€ MPOCATOYHBIMHU .

[IpocagouHbiMu  CBOMCTBAMM  4Halie Bcero oO0JafgaroT  JECCHI,
JECCOBUHBIC CYIIECH, CYTJIMHKH, TJIWHBI, MOKPOBHBIE TJIIMHUCTBIC TPYHTHI,
MaJIOBJIA)KHBIE CTPYKTYPHBIE ITECKH, HEKOTOPBIC BHJIbI HACBIMHBIX T'PYHTOB,
MENJIOBBIX OTJIO0XKCHUH .

HomeHkmaTypHbIMH mOKa3aTEISIMA MPOCAT0YHOCTH, OIPEICIISIOINMU
BO3MO>XHOCTh TPOSIBJICHUSI ITPOCAJOYHBIX CBOMCTB TPYHTOB, SIBJISIFOTCS
CTEIICHb BJIAXKHOCTH Sy M TIOKa3aTeab IPOCAJTOYHOCTH /1, ompeaeisieMblii 10

dbopmyre:
I1=(e.—e)/(1 +e), 1)

r7ie e — Kod(pPUIMEHT TOPUCTOCTH MPUPOTHOTO TPYHTA; e — KodDPuImeHT
MOPUCTOCTH, COOTBETCTBYIONINH BIAKHOCTH HA TPAHUIIC TEKYUECTH M ;
eL = oLYslYo, (2)
311€Ch s U Y, — YACIBHBIC BeCa YaCTHUIl TPYHTa M BOJIBI.

[Ipu mpenBapuTENbHONW OICHKE K MPOCATOYHBIM OTHOCSAT TPYHTHI CO
CTETNICHBIO BiaXHOCTH Sy < 0,8 M mokazarenaeM MpocagodHOCTH [/, MEHBIITIM
0,10, npu uucne mactuyHoctu rpyHta 0,01 <1 <0,10 menpmum 0,17 npu
0,10 <I_ <0,14 u menbmum 0,24 npu 0,14 <1 <0,22.
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OCHOBHBIMU XapaKTepUCTUKAMHU IIPOCAAOYHBIX I'PYHTOB,
OTNPENEISAIOIMMHI UX Cllenu(pUUECKne CBOWMCTBA, SIBJSIIOTCSA: OTHOCUTENbHAs
IIPOCAJIOYHOCTD €|, HAYallbHOE IPOCAJOYHOE JABJIICHUE Ps| 1 HadajbHas
IIPOCaZI04YHasl BIAXKHOCTD Os|.

OTHocHTEeNbHAS MPOCAIOYHOCTh MPEACTaBIACT COOONM OTHOCUTEIBHOE
coKaThe TPyHTa MpU 33JaHHBIX JIaBJICHUSIX U CTENEHU MOBBIIECHUS BIAKHOCTU
U ompefensercs no Gpopmyne

& — (hp — h3|)/hg, (3)

rae hy — BeicoTa 00Opa3ia rpyHTa HPHPOTHON BIAKHOCTH, 00XKaTOro Oe3
BO3MOYKHOCTH OOKOBOTO PaCIIMPEHHUS JABJICHUEM p, PaBHBIM JABICHUIO OT
COOCTBEHHOT'O Beca IPyHTa W HArpy3kw oT (yHIaMEHTa WIH TOJHKO OT Beca
IPYHTa B 3aBHCHMOCTH OT BHJIa PACCUYUTBHIBAEMBIX JehopManuii; sy — BbICOTA
TOTO e 00paslla mociie 3aMayuBaHus €ro JI0 MOJHOTO BOJOHACHIIICHUS MPU
COXpaHEHWH JaBJeHUs p; Ny — BbICOTa TOTO ke 00paslia rpyHTa MPUPOIHON
BJIAYKHOCTH, 005KaTOro 6€3 BO3MOKHOCTH OOKOBOTO PACHIMPEHHUS JTABJICHHUEM,
paBHBIM JIaBIICHUIO OT COOCTBEHHOTO Beca TpPyHTa Ha paccMaTpuBaeMou
riyouHe.

HavanpHOe mpocagoyHOe AABIECHUE ps| — 3TO MUHUMAIIBHOE JAaBJICHUE
OT Harpy3ku (¢GyHIaMEHTa WIM COOCTBEHHOTO Beca, NP KOTOPOM
MPOSIBIIIIOTCS. MPOCAJOYHbIE CBOWCTBA TPYHTAa B YCJIOBUAX €ro MOJHOIO
BOJIOHACHKIIICHUS. 3a  HaAYaJlbHOE  MPOCATOYHOE  JIaBJICHUE Ps| IPU
Ja00pATOPHBIX HCTBITAHUSX TPYHTOB MPUHUMAETCS JABJICHHUE, MPU KOTOPOM
OTHOCHUTEIIbHAsA MPOCATOYHOCTH &) = 0,01; TpuM MOJIEBBIX  HCHBITAHUSIX
ITaMIIaMu — JIaBJICHUE, PaBHOE MpeIeTy MPONOPIMOHATBLHOCTH (Ha Trpaduke
«ocajJka IITaMmra — Harpyska»), TMpd KOTopoM ¢a3a HOPMaJIbHOIO
VIUIOTHEHUS TEpeXOauT B a3y MPOCaTKh M OCajKa IITamIla BO3pacTacT HE
MeHee yeM B 1,5 pasza.

HauanpHast = mpocajgouHass — BJIAXHOCTb s MIPEICTaBISET  cOOOi
BJI&KHOCTD, IIPU KOTOPOW IPYHTHI, HAXOJALIMECS B HAIIPSHKEHHOM COCTOSIHUU
OT BHEIIHEW HAarpy3Ku WJIM COOCTBEHHOI'O Beca I'pPyHTA, HAUMHAIOT MPOSBIATH
MpOCaJi0OYHbIE CBOMCTBA. 3a KPUTEPUM HAYaIbHOM BIAXHOCTH MpHU
KOMIIPECCUOHHBIX UCIIBITAHUSIX IIPUHAMAETCS OTHOCUTENbHAS
IPOCa0YHOCTh & = 0,01; mpu MCHIBITAaHUAX TaMIIAMH — JABJIECHUE, PABHOE
npeneny  MPOMOPIUOHAIBHOCTH, TMpPU  KOTOpoM  (aza  HOPMaIbHOIO
YIUIOTHEHUS NEPEXOIUT B a3y MPOCAIKH.

[Ipn npoekTupoBaHWM OCHOBaHWM M (PYHIaMEHTOB Ha MPOCATOYHBIX
IPYHTaxX YYHUTHIBAETCSA BO3MOXKHOCTD ITOBBIIEHNS X BJIAXKHOCTH BCJIEICTBUE:

e —3aMayMBaHMS I'PYHTOB — CBEPXY U3 BHEIIHUX UCTOYHUKOB WM CHU3Y NpU
IIOABbEME YPOBHS TPYHTOBBIX BOJ;

e — IMOCTENEHHOI'O HAKOIUICHHWS BJIarM B TPYHTE B CBSI3U C MHOMIbTpAIUEi
ITIOBEPXHOCTHBIX BOJ M SKPAHUPOBAHUEM ITOBEPXHOCTH;
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— OJHOBPEMEHHOI0 3aMayuMBaHUSI TPYHTOB CBEPXy U MOCTENEHHOTO
HAKOTUICHUS BJIard B TPYHTE.
[Ipocagounsie nedopManuu MOAPA3ASTSIOTCS Ha CIEAYIOIINE BHJIbI

(puc. 1 u puc. 2):

— npocajika (yHIaMEHTOB Ss|.p OT UX Harpy3KH, IPOUCXOAIIas B Ipeaenax
nedopMupyemMoit 30HbI 1, pacronararomieicss OT MoaoMBEI GyHIAMEHTA J10
INIyOMHBI, HA KOTOPOM CyMMapHbIe BEPTHKAJbHBIC JIaBJICHUS OT Harpy3Kd
dbyHmaMeHTa ¥ COOCTBEHHOTO Beca TPyHTa paBHBl HAYAILHOMY
MPOCaTT0YHOMY JABJICHUIOPs|,

max
— MakcHMalbHas IpOCajgka TPYHTOB OT COOCTBEHHOro Beca '8
NPOUCXOAAIIass B  HIDKHEH YacTH  MPOCAJOYHOM  Tomm Ngi g mpu
3aMaYMBaHUU IUIOIIAIU IUPHHON B, > Hg (cM. puc. 2, 6);
— BO3MOXKHasi Ipocajka TPYHTOB OT COOCTBEHHOIO  Beca Sgl.g,
HPOSIBIISTIONIAsCS B mipeaenax Toummu hg g pu B, < Hgy;
— TOPHUBOHTAJIBHOE IMepeMelieHue Us) (CM. pHuc. 2, 8), BO3HHUKAIOIIEE IpHU
MPOCaJKe TPYHTOB OT COOCTBEHHOTO Beca B Ipejenax KPUBOJIMHEHHBIX
Y4aCTKOB MPOCAJKU TPyHTA.

max

MakcuManbHas TpPOCajka TIpyHTa OT COOCTBEHHOTo Beca %

XapakTepu3yercss (CM. pucC. 2, 6) TOPHU3OHTAJIBHBIM YYaCTKOM IPOCAJKHU
MOBEPXHOCTH TPYHTA D M ABYMSI KpMBOJIMHEHHBIMU yJacTKaMHU I, Ha KOTOPBIX

max

mpocajka USMCHACTCA OT MaKCHUMaJIbHON BEIIMUMHBI sl.g A0 HYJIA.
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Puc. 1. 3onbI Aedopmanmu mpocaiogIHOTO TPYHTA B OCHOBAHUHU (yHIaMEHTa
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| — nedbopmupyemas 3onHa; Il — HelitpansHas 30Ha; Il — 30Ha mpocaaku
IrpyHTa OT COOCTBEHHOrO Beca; 1 — 3miopa BEPTUKAIBHBIX JaBICHUN OT
Harpy3ku ¢yHaamMeHTa; 2 — TO K€, OT COOCTBEHHOIo Beca IpyHTa; 3 —
AIIOpa TMPOCAJAKU TPYHTa OT Harpy3ku ¢yHaamenta; 4 —To Ke, OT
COOCTBEHHOI'0 Beca rpyHTa

a)
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Puc. 2. O0uuii xapaktep pa3BUTHS Ha 3aMauMBaeMOM IUIOMIAAW (@) MPOCAIKU
TIOBEPXHOCTH TPYHTA (6) M TOPU3OHTAIBHBIX TepeMeleHuid rpyara (8) 1, 2, 3 —
YYaCTKU FOPU30HTAIBHOTO Pa3yINIOTHEHMSI, YILIOTHEHUS U HEUTPaIbHON 30HBI

Bo3moskHas npocagka MOBEPXHOCTH TPYHTA Ss|.g BKIIOYAET TOJIBKO JBa
KPUBOJIMHEMHBIX y4dacTKa I. ['Opu30HTaNbHBIE TMEPEMENICHUSI MOBEPXHOCTH
IPYHTa MPU MaKCUMaJIbHON MPOCAAKE XapaKTEPHU3YIOTCS HATUYUMEM YYacCTKOB
(cm.  puc. 10.2, 8): TOPHU3OHTAIBHOTO  YIJIOTHEHUS, Pa3yILUIOTHEHHUS W
HEUTPAJIBHOI0, KOTOPBIN IIPU BO3MOKHOM IIPOCAIKE Ss|.g OTCYTCTBYET.

B 3aBucuMOCTH OT BO3MOXXHOCTH TMPOSIBIICHUSI MPOCATOK TPyHTa OT
COOCTBEHHOTO Beca TPYHTOBBIE YCJIOBUS CTPOUTEIBHBIX  TUIOMIAJOK
NOJIPA3JIETSAI0TCS HA JIBA TUIIA:

I Tunm — korna mpocajka rpyHTa MPOUCXOJUT B OCHOBHOM B Mpejesiax
neopMupyeMoit 30HbI OCHOBAaHMSI OT Harpy3kd (yHIAaMEHTOB WU JAPYrou
BHEIIHEW HarpyskKH Ssip, a Ipocajka OT COOCTBEHHOI'O Beca Ssi.g OTCYTCTBYET
WJIM HE MPEBBILIAET 5 CM;

II T — Koraa Hapsiy ¢ MPOCAIKON TPyHTA OT Harpy3ku GyHAaMeHTa
B HUKHEW YacTH MPOCAJOYHOW TOJIIM BO3MOXKHA MPOCajKa TPYHTA OT €ro
cOoOCTBEHHOT0 Beca bojiee 5 cMm.

OCHOBHBIMHM XapaKTEpPUCTUKAMU [JI1 MPOCKTUPOBAHMS OCHOBAHUN U
GbyHIaMEHTOB Ha MPOCAMOYHBIX TPYHTaX, MOJYyYCHHBIMU TPU HHKEHEPHO-
r€OJIOTMYECKUX U3BICKAHUSIX, SBJISIIOTCS:

e — THUII TPYHTOBBIX YCJIOBUH MO MPOCAT0YHOCTH;

e — OTHOCHUTENIbHAs MPOCAJAOYHOCTbh & MPU OBITOBOM U  (PAKTUYECKOM
JIaBJICHUM Ha TPYHT, a NMPU U3MEHEHUH (PaKTHUUECKOTO JaBJICHUs Oojiee yem
Ha 0,1 MIla 3aBuCMMOCTSD €| OT AaBJIEHUS HA TPYHT;

e — BEJIMYMHA HAYAJILHOTO MIPOCAJTOYHOTO JABJICHHUS Ps);

e — BCIMYMHA HAYAJIBHOW NPOCATOYHOM  BIIAXKHOCTU (s| TOJBKO  IpPH
MEJIJIEHHOM TOBBIIIEHUH BIAXKHOCTH;
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e — Moaymu pgepopMmalii TPH  ECTECTBEHHOM  BJIAXXHOCTHU B
BOJ/IOHACBILIEHHOM COCTOSIHUM E,,;

e — K03((PUIMEHT U3MEHYUBOCTU C)KUMAEMOCTH OCHOBAHHUS (i;

e — YIeNbHOE CLEIUIEHHE CU Yroyll BHYTPEHHETO TPEHUS () MPOCaTOUYHBIX
I'PYHTOB IIPU €CTECTBEHHON BIAXKHOCTH U B BOJOHACBIILIEHHOM COCTOSIHUY;

e —  YyIENbHOE  CHEIJIEHWE CH  Yrojdl  BHYTPEHHEro  TPEHHS @ B

BOAOHACBINICHHOM COCTOJAHHHN YIUIOTHCHHBIX IIPOCAAOYHBIX TPYHTOB 10
BaﬂaHHOﬁ IIJIOTHOCTH.

Tema 37. [IpoekTpoBaHue 31aHUI B 0COOBIX KIMMATHYCCKUX YCIOBHAX.
IMpakTuuyeckoe 3ansarTue Ne 77
4. BrinogHeHUE CXeM YCTpOHCTBa PYH/IAaMEHTOB B pailOHaX BEUHON MEP3JI0ThI
Leab 3aHATHA: HAYYUTH CTYICHTOB BBINOJHATH pacueT (yHAAMEHTOB B palloHaX
BEYHOU MEP3JIOTHI
Xoa padoTbl

3agaya 1. BpINONHWATH TETUIOTEXHUYECKUM PACYET TPEXCIOMHOM IIAHENIN B
KJINMaTUYECKOU 30HE I'. Xa0apoBCKa.

2| 3 1

80| 50 | 120
1 .BHYTpEeHHUH Cc0M kKene300eToHa
2.Hapy3XHBII CIIOH Kene300eToHa
3.MUHEPAIOBATHBIC TLINTHI

R, >R;’
S . ~COIPOTHUBIICHUE OTPAXKIACHUS TEIJIONEepeaade
R, = R 20eR,

TOJIIMHA OJJHOPOJHOM OTPAXKAAIOIIEN KOHCTPYKLINH;

KoadduimenT TemnonpoBogHOCTH MaTepuana JpuHeMmaembii , mo CHull.

KenezobeTon MJIOTHOCTBIO 2500xr/m oOnagaer ko3 puLrieHTOM
TeronpoBoaHoCcTH = 2,04B1/M.C

MuHepanoBaTHble TUIMTHI TOBBIIEHHOW KECTKOCTU C TUIOTHOCTHIO 200KT/™M
obnamaet kodddurmentom remtonpoogHoct = 0,076B1/M.C
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R(',:é-i-éz—o2 +— 0,05 =0,098 + 0,658 = 0,756 Bm [ m.>C
A A 204 0,076
1 / 1 1 1

Ro=— +R;+ 7Ry ==—+0,756 + —=0,115 + 0,756 + 0,043 =0,91
as a, T 23

RTP:(tB_tH)'n

© AL, ay

0 4.8,7 ’

R, 2 RJP = 0,91>1,46 — nesepro
BbIBOJ: TaHENb TaHHON KOHCTPYKIMH B T.Xa0apOBCKE HE MOXKET IPUMEHSATHCS.

3agaya 2. Omnpenenuts 0CagKy DPOMEXKYTOYHOM MOAYLIIKM  CBAaWHOIO
dbynaamenTa. OcaiKy MpOMEXYTOUHOM MOAYIIKK ONPEEISAIOT IO (PopMyJie:

g " N 7oh, ( )
mIomanab OroJIOBKOB BCEX CBaﬁ;
For -
E - wMoxaynb nepopmaruu =40MmIla- 115 rpaHUTHOTO IEOHS;
hn —
TOJIIHWHA ITIOAYIIKH.

=R.-b-1 (2); NZ=600-08-12=576
JIJISE ©3BECTKOBOTO IICOHS;
R, = 600x[Ta —
b— HIMpUHA (PYHIAMEHTa;
[ —
JuTMHA QYHIaMEHTA,
n 576 - 2,0 1152

" 40000 - (0,4-0,4-4) 25600
OTBeT: ocajaka MPOMEKYTOUYHON MOAYIIKH CBaifHOTO dyHAaMeHTa =4,5CM.

=0,045m =4,5¢cm
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