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Meroauueckue ykazaHus g npaktudeckux 3aHatuii mo IIM.O1 CocraBienne u
oopmIIeHHE MPOCKTHOW JOKYMEHTAllMH OOBEKTa KamuTajabHoro crtpourtensctBa MJIK 01.01
Pa3paboTka 00BEMHO-TUIAHMPOBOYHBIX W KOHCTPYKTHBHBIX PEIICHHH Pa3JIMYHBIX OOBEKTOB
KaIMUTaIbHOTO CTPOUTEIBCTBA PEKOMEH IOBAHBI JUISI CTYIEHTOB OYHOU (DOPMBI O0yUICHHUSI.

B MeTtomuueckux yKazaHUSAX JUISI TPAKTHYSCKUX pabOT cojepkarcs Meld W 3aJaqd
MPAKTUYECKUX 3aHATUN, (OPMYIHMPOBKA 3aJaHMs, OCHOBHOE COJCp)KaHHE 110 TIPOBEIACHUIO
paboThI, peKOMEHIyeMas IuTepaTypa.



IHosicHUTEALHAA 3aIIHCKA

[Tpodeccuonansubiii  Mogyns IIM. 01 CocraBnenne u ohopMIIEHHE TPOSKTHOM
JOKyMEHTAIuu o0BbekTa KamuTaiabHoro crpoutenbctBa MJIK 01.01 «PaspaboTtka oO0BEeMHO-
IUIAHUPOBOYHBIX W KOHCTPYKTHBHBIX  PEIICHUH  Pa3IUYHBIX OOBEKTOB  KalUTaIBHOTO
CTPOMTENILCTBA» SIBJISIETCS] YaCThIO OCHOBHOMU MPOo(ecCHOHAbHOM MPOrpaMMBI 110 CIIEHHUATbHOCTH
08.02.01 «CtpouTenbCTBO U IKCIUTYaTAllMK 3/1aHUN U COOPYKEHUI».

B cootBetrcTBrM ¢ @I'OC CIIO CTYyneHThI 10TKHBI yMeTh:

- YUTATh IPOEKTHO-TEXHOJIOTUYECKYIO TOKYMEHTALIMIO;

- TOJI30BAThCSI KOMITBPIOTEPOM C MPUMEHEHUEM CIEeLHATU3UPOBAHHOIO MPOrPaMMHOTO
obecreucHus;

- OIPENENATh INIYyOUHY 3a0KeHHs PyHIaMEHTa;

- BBIMIOJIHSATH TEIJIOTEXHUYECKUN pacueT OrpaxaaroluX KOHCTPYKIIHA;

- MoAOUpPaTh CTPOUTENbHBIE KOHCTPYKIMH JUIsl pa3pabOTKU apXUTEKTYPHO-CTPOUTEIbHBIX
YepTeKEH;

- BBITIOJIHATH PACUYEThl HArPY30K, NEHCTBYIONINX Ha KOHCTPYKIIUU;

- CTPOUTH PACYETHYIO CXEMY KOHCTPYKIUH 110 KOHCTPYKTUBHOM CXEME;

- BBITIOJTHSATH CTATUYECKUIN pacyer;

- IPOBEPSATH HECYIIYIO CIIOCOOHOCTh KOHCTPYKLMH;

- IoAOUpPAaTh CEYSHHE IEMEHTa OT MPHIIOKEHHBIX HATPYy30K;

- BBITIOJIHSATH PAcueThl COCIMHEHHM 2JIEMEHTOB KOHCTPYKITUH;

- ONpeneNsITh HOMEHKIATYpy U OCYIIECTBIATh pacueT 00beMOB (KOTUYECTBA) U rpaduka
IIOCTaBKU CTPOUTENBbHBIX MaTepuaoB, KOHCTPYKIMM, U3aenuil, 000py10BaHUs U APYTUX BUJOB
MaTepUaIbHO-TEXHUYECKUX PECypCOB B COOTBETCTBHHM C IPOU3BOJCTBEHHBIMU 3a/laHUSIMU U
KaJIeHAApHbIMU IUIAHAMU IIPOM3BOJCTBA CTPOUTEIBHBIX pabOT Ha OOBEKTE KamUTaJIbHOIO
CTPOUTENbCTBA;

- pa3zpabatbiBaTh rpaUMKy SKCITyaTaluu (IBUYKEHUS) CTPOUTEIbHOW TEXHUKH, MAIIUH U
MEXaHU3MOB B COOTBETCTBHHM C MPOHM3BOJCTBEHHBIMH 33JaHUSIMHM U KalCHAAPHBIMH ILTaHAMHU
MIPOM3BOJICTBA CTPOUTEIBHBIX pabOT HAa O0BEKTE KATUTAIbHOTO CTPOUTEIIHCTBA;

- OMpEAENATh COCTaB U pacueT MoKas3aTeleil MCIONb30BaHUs TPYIOBBIX U MaTepHAIbHO-
TEXHUUYECKUX PECYpPCOB;

- 3amoNHATh YHUPUIMPOBaHHBIE (OPMBI TUIAHOBON JTOKYMEHTALMU pacHpeleIeHUs
pEeCypCOB P MPOU3BOACTBE CTPOUTENIBHBIX padoT;

- OmpeneNsTh IepeueHb HeoOXOIMMOro olecreueHusi pPaOOTHUKOB OBITOBBIMH H
CaHUTAPHO-TUTUCHUICCKUMH TTOMEIICHUSIMH.

B pesynbraTe ocBOESHMs yUeOHOUW TUCIUTUIMHBI O0YYArOIIHIACS TOMKEH UMETh

NPAKTHYECKHUH OMBIT B:

— MOJATOTOBKE CTPOMUTENIbHOM IMJIOLIAJAKH, YYaCTKOB MPOU3BOACTB CTPOUTEIBHBIX paboT 1
paboyrx MECT B COOTBETCTBHM C TPEOOBAaHUSIMH TEXHOJOTMYECKOTO IMpOIIEcca, OXPaHbl TPyHa,
MOKapHOM 6e30MaCHOCTH U OXpaHbl OKpPYXKaroIlel cpe/ibl;

— ompelesieHus] TepeuHss paboT Mo obecredyeHuio Oe30MacHOCTH  CTPOUTENBHOM
TJIOLIA/IKH;

— OpraHM3alliid W BBHITIOJHEHHUS TPOU3BOJCTBA CTPOUTEITHLHO-MOHTAXKHBIX, B TOM YHUCIIE
OTJENOYHBIX PadOT, paboT MO TEII0- ¥ 3BYKOM3OJISIIIMK, OTHE3AIUTE U aHTUBAHAAJILHON 3aluTe
Ha 00BEKTE KAaUTAILHOTO CTPOUTENHCTRA;

— ompejeneHuss MOTPEeOHOCTH MPOU3BOJCTBA CTPOUTEIHHO-MOHTAKHBIX pPadOT, B TOM
Ylclie OTHENIOYHbIX paboT, Ha OOBEKTE KalHUTAJbHOTO CTPOUTENHCTBA B MaTepUalbHO-
TEXHUYECKUX pecypcax;

— odopMiIeHHs 3aABKH, MPHEMKH, paclpeaenieHus, yuyé€Ta W XpaHEHHs MaTepuaibHO-
TEXHUUYECKUX PECYPCOB ISl MPOM3BOICTBA CTPOUTENBHBIX PaboT;

— KOHTpOJS KadecTBa M 00beMa KOJIMYECTBA MaTEPHAILHO- TEXHUYECKHX PECYPCOB IS
MIPOU3BOJICTBA CTPOUTENBHBIX paboT;



— pa3paboOTKH, IUIAHUPOBAHWUS W  KOHTPOJIA  BBIIOJHEHHUS  ONEPATHBHBIX  MeEp,
HaIpaBJIEHHBIX Ha UCIIPaBJICHUE AE(PEKTOB Pe3yNbTaTOB OJHOTUITHBIX CTPOUTENbHBIX PaldoT;

— COCTaBJEHHUs KaJIbKYyJSIIMM CMETHBIX 3aTpaT Ha MCIOJb3yEeMble MaTepUAIIbHO-
TEXHUYECKUE PECYPCHI;

— COCTaBJICHUS NEPBUYHON YYETHOM JOKYMEHTAIMU 110 BBIIOJIHEHHBIM CTPOUTEIBHO-
MOHTQ)XHBIM, B TOM YHCII€ OTACIOYHBIM paboTaM B MOAPA3/ICIICHUN CTPOUTEIHHON OpraHU3allu;

— IPEJICTaBICHMs Ul IPOBEPKU M CONPOBOKICHUU IPU INPOBEPKE U COIVIACOBAHUS
MIEPBUYHON YYETHON JOKYMEHTAlMU IO BBIIIOJHEHHBIM CTPOUTEIbHO-MOHTAKHBIM, B TOM YHCIIE
OTJICIIOYHBIM paboTaM;

— KOHTPOJISI BBIMOJIHEHUS MEPOINPUSATUN MO OOECIeYeHUI0 COOTBETCTBHUSL PE3YJbTAaTOB
CTPOUTENBHBIX paboT TPeOOBAHUSAM HOPMATHUBHBIX TEXHUYECKHX JIOKYMEHTOB M YCIOBHUSIM
JIOTOBOPA CTPOUTENIBHOTO MOAPSIIA;

— IUIAHUPOBAHUSA M KOHTPOJIS BBINOJIHEHUSI MEp, HAIIPABJICHHBIX Ha IPENyNpEeXICHUE U
YCTpPaHEHHE NPUYMH BO3HUKHOBEHMSI OTKJIOHEHHUU pEe3yJIbTaTOB BBINOJHEHHBIX CTPOUTEIbHBIX
paboTr oT TpeOOBaHWIA HOPMATHBHOW TEXHUYECKOW, TEXHOJOTHMYECKOH H TMPOCKTHOU
JOKYMEHTAI1U;

— pemeHust MpoUIBHBIX 33Ja4 Ha 3Tale BBHIIOJHEHHUS TEXHOJOTHYECKUX IMPOIECCOB Ha
O00BEKTE KalUTAIbHOTO CTPOUTENbCTBA (M3bICKAHUS, MPOCKTUPOBAHUS, CTPOUTEIHCTBA,
JKCIUTyaTalusi, pPEKOHCTPYKLUS, KamUTaJIbHBII pPEMOHT, CHOC) Ha OCHOBE JIaHHBIX
MH(OPMALIMOHHBIX MOJIENEH;

— (opmupoBaHUs BUAOB TNPEACTABICHUS IaHHBIX WH(GOPMALMOHHON MOAETH TIpU
pelieHny NpodUIbHBIX 3a7a4 Ha STare BHIOJHEHHS TEXHOJIOTMYECKHX MPOIIECCOB Ha 00BEKTe
KaluTaJIbHOTO CTPOUTENBCTBA;

— odopmieHuss BHUIOB TPEICTABICHUS JIaHHBIX WH(OPMALMOHHOW MOJENU B
COOTBETCTBUH CO CTaHJAPTOM MPHUMEHEHHS TEXHOJIOTUH MH(POPMALMOHHOTO MOJEIMPOBAHUS HA
JTare BBIMOJHEHUS TEXHOJOTMUYECKUX IPOILECCOB Ha OOBEKTE KAalHUTAJILHOTO CTPOUTEILCTBA B
OpraHu3aluiy;

— (opMupoBaHUS W KOMIIOHOBKHM TEXHMYECKOW JIOKYMEHTAllUH Ha OCHOBE JaHHBIX
CTPYKTYPHBIX 3JIEMEHTOB HMH(OPMALIMOHHOW MOJENM Ha 3Tale BBINOJIHEHHUS TEXHOJIOTHYECKHX
IIPOIIECCOB Ha 0OBEKTE KaTUTAIbHOI'O CTPOUTEIILCTBA,

— COXpaHEHHUs U TNepefauyd TEXHUYECKOW JIOKyMEHTallUh B TPeOyeMOM 3JIEKTPOHHOM
¢dopmare;

- Ie4aTh TeXHUYECKOHN TOKyMEHTAaLUH.

yMeThb:

— BBINOJIHAThH IUIAHUPOBKY U Pa3METKYy ydacTKa MPOU3BOJCTBA CTPOUTENIBHBIX pabOT Ha
00BEKTE KalUTAIbHOTO CTPOUTENBCTBA;

— OCYILIECTBJISITh IUIAHUPOBKY M Pa3METKy ydacTKa IPOM3BOJCTBA CTPOUTENBHBIX padoT
Ha 00bEKTEe KalUTaIbHOTO CTPOUTEILCTBA;

— OCYLIECTBIJISITh MPOM3BOACTBO CTPOUTEIHHO-MOHTAXHBIX, B TOM YHCJIE OTIEIOYHBIX
paboT B  COOTBETCTBMM C TpeOOBaHUSAMHM HOPMATUBHO-TEXHUYECKOM  JOKYMEHTalUH,
TpeOOBaHUSAMU JIOTOBOPA, PA0OUNMH YEPTEKAMU U IIPOEKTOM IPOU3BOJICTBA PadOT;

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

— OCYILECTBJIATh BU3YAJbHBIH W HMHCTPYMEHTAIbHBIM (I€0Je3MYeCKHil) KOHTPOJIb
MOJIO)KEHUH 3JIEMEHTOB, KOHCTPYKLUH, YacTel W 3JIEMEHTOB OTAEIKU OOBEKTa KamUTaJIbHOTO
CTPOMTENBCTBA (CTPOCHHUS, COOPYKEHMS ), UHKEHEPHBIX CETEM;

— obecrieyuBaTh MNPUEMKY U XpaHEHHUE MAaTEepUAIOB, W3AENTUH, KOHCTPYKUHUHA B
COOTBETCTBUM C HOPMAaTUBHO-TEXHUYECKON JOKYMEHTAIUEH;

— QopmupoBaTh U MOAJAEPKUBATH CUCTEMY YYETHO-OTYETHOM JOKYMEHTAllMU IO
JBUKEHMIO (IPUXOAY, pacXo/y) MaTepualbHO-TEXHUUECKUX PECYPCOB Ha CKIIAJC;

— pachnpenensaTb MallMHbl U CPEACTBA MaJOM MEXAaHM3alUU [0 THUIAM, HAa3HAYEHHIO,
BUJIAM BBITIOJIHAEMBIX paboT;

— TPOBOJIUTH OOMEpHBIE pabOTHI,



— omnpeaensaTb OO0BbEMbI BBINOIHIEMBIX CTPOUTEIBHO-MOHTA)XXHBIX, B TOM YHCIE U
OTIENOYHBIX padoT;

— OCYILECTBJIATh JJOKYMEHTaJIbHOE OPOPMIICHUE 3asBKU, IPUEMKH, paclpe/leIeHus], yueTa
U XPaHEHUs MaTepHAIbHO-TEXHUYECKUX PECYPCOB (3asBKH, BEJOMOCTH pPACX0Ja U CIUCAHUS
MaTepHalbHbIX LIEHHOCTEN);

— pacrio3HaBaTh pa3IMYHbIC BUIBI JEPEKTOB OTACIOYHBIX, U3OJIALIUOHHBIX U 3aIIUTHBIX
MOKPBITUH MO pe3yJbTaTaM U3MEPUTEIIEHOTO U MHCTPYMEHTAIBHOTO KOHTPOJIS;

— OmpeaessITh nepedyeHs paboT mo obecrneyeHnto OEe30MaCHOCTH y4acTKa MpPOM3BOJICTBA
CTPOUTENBHBIX pPaboT;

— BECTH  OIEpPAllMOHHBIA  KOHTPOJb  TEXHOJOIMYECKOM  I0CIIEN0BATEIbHOCTU
IIPOM3BO/ICTBA CTPOUTEIILHO-MOHTAXHBIX, B TOM YHCJIE OTAEIOYHBIX paboT, yCTpaHss HapyIIEHUs
TEXHOJIOTUM U o0ecredynBas KayecTBO CTPOUTENbHBIX PabOT B COOTBETCTBHH C HOPMAaTHUBHO-
TEXHUYECKON TOKYMEHTALUEH;

— OCYILIECTBJIATh JIOKYMEHTAJIbHOE COINPOBOXKACHHE PE3Y/IbTaTOB  ONEPALUOHHOIO
KOHTpOJISl KayecTBa paboT (3KypHaJl ONEPAlMOHHOIO KOHTPOJI KauecTBa paboT, aKThl CKPBITHIX
paboT, aKTHl MPOMEKYTOYHON PUEMKH OTBETCTBEHHBIX KOHCTPYKIIHHA);

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

— OMNpeAessATh BEIUYHHY NMPSMBIX U KOCBEHHBIX 3aTpaT B COCTaBE CMETHOM, IIAHOBOH,
(akTHIECKOH ceOeCTOMMOCTH CTPOUTENLHBIX pabOT HAa OCHOBE YTBEPKACHHOM JOKYMEHTAIIHH;

— 0(pOpMIIATh MEPHUOAMUYECKYIO OTYETHYIO IOKYMEHTAIMIO 110 KOHTPOJIIO UCIIOJIb30BaHUS
CMETHBIX JIMMHUTOB;

— HUCHOJb30BaTh  IMU(POBOM  BHJI  HUCXOAHOW  HMHPOpPMAUMU  JUIL  CO3/aHUS
MH(POPMAIIMOHHON MOJENH Ha JTale BBIIOJHEHUS TEXHOJIOTUYECKHUX IIPOLECCOB Ha OOBEKTE
KaIlUTaJIbHOT'O CTPOUTEJIbCTBA;

— (dopmupoBaTh MHOOPMAIIMOHHYIO MOJIEb Ha ATalle BBHIMOJHEHHUS TEXHOJIOTUYECKHX
IIPOIIECCOB HAa OOBEKTE KAMUTAIBLHOIO CTPOUTENILCTBA HA OCHOBE YepTeKel, TaOMUUHbBIX (GOpM U
TEKCTOBBIX JOKYMEHTOB;

— IpocMaTpuBaTb M MW3BJIEKaTh JaHHbIE, BbIOMPAaTh HEOOXOAWMBIE KOMIIOHEHTHI,
3aMoNHATh aTpUOYTUBHBIE JAaHHbBIE 3JIEMEHTOB HH()OPMAIIMOHHBIX MOJIEIEH Ha ATare BHIIOJTHEHUS
TEXHOJIOTHYECKHX MPOLECCOB Ha 00BEKTE KAUTAIBHOTO CTPOUTEILCTBA;

— MHCIONIb30BaTh HEOOXOAMMBbIE MPOTPAMMHBIE CpEJICTBAa [UIsi MH(GOPMALMOHHOIO
MOJICIMPOBAaHUsT U peUIeHHus Npo(UIbHBIX 3a/lad Ha JTale BBIIOJHEHUS TEXHOJIOTHYECKUX
MIPOLIECCOB Ha 00BEKTE KAMUTAIBHOTO CTPOUTENIBCTBA;

— OOOCHOBBIBATh INPHUHATOE pEIIeHHEe MpPU CO3JAaHUU CTPYKTYPHBIX DJIEMEHTOB
MH(OPMALIMOHHOW MOJENN Ha JSTale BBINOJIHEHUS] TEXHOJIOTMYECKUX IPOIIECCOB Ha OOBEKTE
KaIllUTaJIbHOT'O CTPOUTEINIbCTBA;

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

— HCIIOJIb30BaTh TEXHOJIOTUH HH(MOPMAIIMIOHHOTO MOJEIMPOBAHUS [IPU PEIIEHUH 3a]1a4 Ha
JTare BBITOJHEHHS TEXHOJIOTHUECKUX MPOIIECCOB Ha 00BEKTE KAUTAIbHOTO CTPOUTENBCTBA;

— oueHuBaTh 3PPEKTUBHOCTH MPOrPAMMHOI0 OOecreueHus Al pelieHus] NpoQUIbHBIX
3ajau;

— COIJIaCOBBIBATH PEILLIEHUS B MPOIECCEe KOJUIEKTUBHON pabOTHI ¢ MH(OpMaIien

— (opMupoBaTh TpeOOBaHUS K TEXHUYECKOMY, MH(POPMALMOHHOMY M MPOTPAMMHOMY
00eCneueHn0 MPOIECCOB HMHPOPMAIIMOHHOTO MOJIEIMPOBAHUS HA JTarle  BBINOJIHEHUS
TEXHOJIOTUYECKUX MPOIIECCOB Ha 0OBEKTE KATUTAILHOTO CTPOUTENIbCTBA,;

— oroOpakaTh  JlaHHble  HMH(QOPMAIIMOHHOM  MOJENM Ha  JTalne  BBINOJHEHUS
TEXHOJIOTHYECKUX TPOLECCOB Ha OOBEKTE KalUTAIbHOTO CTPOMTEIbCTBA B IpaUuecKoM H
TaOJIMYHOM BUJIE;

- ¢dbopmupoBaTh TpeOOBaHUSA K TEXHUYECKOMY U MPOrpaMMHOMY OOECHEUEHUIO IS
BBIITYCKa TEXHUYECKON TOKYMEHTAIIUU.

3HATh:



— TpebOBaHUS HOPMATHUBHBIX TEXHUYECKHX JOKYMEHTOB, OIPEACISIONIUX COCTaB U
MOPSIOK 00YCTPOKCTBA CTPOUTENBHOM TUTOIIAKY;

— TpeboBaHUS HOPMATHBHBIX TEXHHUYECKHX JOKYMEHTOB K IPOU3BOJICTBY CTPOHUTEIBHO-
MOHT)XHBIX, B TOM YHCJIE OT/IEIOYHBIX Pa0OT Ha 00BEKTE KATUTAILHOTO CTPOUTENIBCTBA;

— TEXHOJIOTUU MPOU3BOJICTBA CTPOUTEILHO-MOHTAXKHBIX pabOT; B TOM YHCJIE OTJCIOUYHbBIX
pabot, paboT MO TeII0- U 3BYKOU3OJISIIUU, OTHE3ALIUTE U aHTUBAHIATBHOM 3aIUTe;

— TEXHOJIOTUH, BUJIbI U CIIOCOOBI YyCTPOMCTBA CUCTEM DJIEKTPOXUMUUECKON 3aLTUTHL;

— TEXHOJIOTUH KaTOJHOM 3alIUThl 0OBEKTOB;

— OTamnbl BBIIOJHEHUS COJIEP’)KAaHUE U OCHOBHBIE ASTalbl I'€OJE3UYECKUX Pa3OMBOYHBIX
pabor;

— METOJbl BH3YaIbHOTO U HHCTPYMEHTAJIBHOTO KOHTPOJISI KadecTBa U 0OBEMOB
(Konmm4ecTBa) NOCTABISAEMBIX MAaTEPUATbHO-TEXHUYECKUX PECYPCOB;

— IpaBWIa TPAHCIOPTUPOBKH, CKIAAUPOBAHMS M XPAHEHUS PA3IUYHBIX BUJOB
MaTepUaIbHO-TEXHUUYECKUX PECYPCOB;

— TpeboBaHUS HOPMATHUBHOM TEXHMYECKON M MPOEKTHON JOKYMEHTAllUd K COCTaBy M
Ka4eCTBY MPOU3BOCTBA CTPOUTENBHBIX pa0dOT Ha 00BEKTE KAITUTAILHOTO CTPOUTENCTBA;

— METOJbl OINpeAeNeHUs] BHUIOB, CJIOXKHOCTU U OOBEMOB CTPOMUTEIBHBIX pPabOT U
IIPOU3BOJICTBEHHBIX 3aJaHU;

— TpeboBaHUs HOPMATUBHON TEXHUYECKOW U TEXHOJOTHYECKON JOKYMEHTAIMH K COCTaBY
U COJIEP’KaHUIO ONEPALMOHHOIO KOHTPOJISI CTPOUTEIBHBIX MTPOLIECCOB U (UJIM) POU3BOICTBEHHBIX
oreparii mpu Npon3BOACTBE CTPOUTEIBHO-MOHTAXHBIX, B TOM YHCJE OTAETOYHBIX padoT;

— TpeboBaHus 3akoHOAaTeNbCTBa Poccuiickoit denepanuu kK MOpsIKy mpuéMa-nepeaan
3aKOHYEHHBIX OOBEKTOB KAMMTAJILHOTO CTPOUTENHCTBA U ATAIOB KOMILIEKCOB padoT;

— TpeOOBaHUS HOPMATHUBHBIX TEXHUYECKHX JTOKYMEHTOB K TOPSAKY NMPHUEMKH CKPBITBIX
paboT U CTPOUTENBHBIX KOHCTPYKLUN, BIMSAIOMIUX Ha O€30MacHOCTh OOBEKTa KaluTaIbHOTO
CTPOMUTEINIbCTBA;

— METOABl M CPEACTBA HHCTPYMEHTAJIBHOTO KOHTPOJII KauyecTBa pe3ysbTaTOB
IIPOU3BOJICTBA CTPOUTEIbHO-"MOHTa)XXHbIX, B TOM YHCJIE€ OTJEIOYHBIX paboT;

— TEXHUYECKHE YCIIOBUS M HAIlMOHAJIbHBIE CTaHAAPTHl HA IPUHUMAaEMbIe PadoOThI;

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

— HOPMBI IO 3aIIUTE€ OT KOPPO3UM OIACHBIX MPOU3BOJCTBEHHBIX OOBEKTOB, a TaKKe
MEXTOCYJapCTBEHHBIE U OTPACIIEBbIE CTAHIAPTHI;

— MpaBWila W TOPSAOK HANaJKU U PEryJlupoBaHUS KOHTPOJIbHO-U3MEPUTEIbHBIX
MHCTPYMEHTOB, 000PYA0BaHUS 3JIEKTPOXUMUYECKON 3aIIUTHI;

— TOpsIoK opopMIIeHUS 3asBOK HAa CTPOUTENIbHBIE MaTepUalbl, U3/IEIHs U KOHCTPYKIIUH,
o0opyaoBaHuE (MHCTPYMEHTHI, MHBEHTapHbIE NPUCIIOCOOJICHUS), CTPOUTEIBHYI0 TEXHUKY
(MalIMHBI 1 MEXaHU3MBI);

— CXEMBbl OIEPAallMOHHOIO0 KOHTPOJIS KAa4eCTBA CTPOMUTEIBbHO-MOHTa)KHBIX, B TOM UHCIIE
OTJIEJIOYHBIX paboT;

— pauMOHAIBHOE IPUMEHEHNE CTPOUTEIBHBIX MAIlIMH U CPEJCTB MAJION MEXaHU3aLlUH;

— TMpaBUia COAEPKAHMS U HKCILTyaTallii TEXHUKU U 000pYyI0BaHMUS;

— COBPEMEHHYI0 METOJMYECKYI0 M CMETHO-HOPMATHBHYIO 0a3y ILeHOOOpa3oBaHHS B
CTPOUTENIbCTBE;

— IpaBUia BEACHUS WCIOJHUTEIBHOW M YYETHOM NOKYMEHTAllUW INpU MPOU3BOJACTBE
CTPOMUTENBHBIX PadoT;

— TIOPSIIOK COCTABJIEHUSI BHYTPEHHEN OTYETHOCTH 10 KOHTPOJIIO KaUeCTBA CTPOUTEILHO-
MOHTaKHBIX, B TOM YHCJIE OTAEIOUYHBIX padoT;

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

— MeTObl MPOPHUIAKTHKH 1e(PEKTOB CUCTEM 3AIUTHBIX MTOKPHITHIA;

— NEpPCIEKTUBHBIE OPraHU3aLMOHHBIE, TEXHOJIOTMYECKHE M TEXHUYECKHUE pEUICHUs B
00JIaCTH MPOU3BOICTBA CTPOUTENILHBIX paboT;



— OCHOBaHMS W MOPSIOK NMPUHATHS PEHICHUH O KOHCEpPBALlMM HE3aBEPLIEHHOTO 00BEKTa
KaIlluTaJIbHOTO CTPOUTENIbCTBA;

— cocTaB paboOT MO KOHCEPBALMM HE3aBEPIICHHOTO O0BEKTAa  KalHUTaJIbHOTO
CTPOUTENIBCTBA U MOPSAAOK UX JOKYMEHTAIBHOTO OOPMIICHHS;

— 3aJa4d B COOTBETCTBHM C IMpOQHIEM pPaOdOTHI, METOABI, PEIICHHs, IIEIH, 3aJa4d H
NPUHIUIB UHPOPMALMOHHOTO MOJETUPOBAHMUSA HA JTale BbIMOJIHEHUS TEXHOJOTHYECKUX
IIPOIIECCOB HAa O0BEKTE KAUTAIBHOTO CTPOUTEIIHCTRA,;

— CTaHIApThl W CBOABI MpaBWJ pa3pabOoTKH WH(POPMAIMOHHBIX MOJENeH Ha J3Tamne
BBITTOJTHEHUS TEXHOJIOTUYECKUX MPOLIECCOB HA OOBEKTE KAITMTAIFHOTO CTPOUTEIILCTBA;

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

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

— (yHKIMH TPOPUIBHOTO TPOTPAMMHOTO 00eCIIeUeHUS;

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

— Ha3HAa4YCHUE MEXIUCUUILTMHAPHONW KOOPAMHAIIMY HH()OPMALIMOHHBIX MOJIeIel Ha JTare
BBITTOJIHEHUS TEXHOJIOTUIECKUX MPOLIECCOB HA OOBEKTE KAMMMTAIBHOTO CTPOUTEIHCTBA;

— Ha3Ha4YeHHWE, COCTaB M CTPYKTypa IUIaHa peaju3aldy IPOeKTa HH(OPMALMOHHOTO
MOJICIIMPOBAHMS Ha JTarle BHIMOJIHEHUS! TEXHOJIOTMYECKHUX IPOILECCOB HA OOBEKTE KAIMTAIbHOTO
CTPOUTEIbCTBA,;

— OCHOBHBIE TpeOOBaHHMA K COCTaBYy M OQOPMIICHHIO TEXHUYECKOH JIOKyMEHTAIIWH,
Ha3HA4YCHHUE, COCTAB U CTPYKTypa CTaHJapTa MPUMEHEHHS TEXHOIOTUI HHPOPMAIIMOHHOTO

— MOJICNIMPOBAHUSl HA JTale BBHINOJHEHHUS TEXHOJIOTHYECKUX TIPOIECCOB Ha OOBEKTe
KaIUTaJIbHOTO CTPOUTENBCTBA B OPraHU3ALUH.



Tema 3. OcHOBHBIE CBOIICTBA CTPOUTEIBbHBIX MATEPHAJIOB.

IIpakTnueckoe 3ansaTueNe 1
1. OmnpeneneHne UICTUHHOW, CPEHEN U HACHIITHOM IJIOTHOCTU Pa3INUYHbIX
MaTepuayioB. PacueT mopucTocTu.

Heap 3anaTusa: M3ydnTts METONMKY ONPEACIICHUS UCTUHHOM W HACBHIITHOU
IJIOTHOCTH MaTEpPHalIOB. YMETh ONPENEIATh CPEIHIOK IIOTHOCTh. PaccumThiBaTh
IIOPUCTOCTh MaTepHaIa.

Xoxa paboThi:

OCHOBHBIE CBOWCTBA, MPUCYILIUE BCEM CTPOUTEIBHBIM MaTepHaliaM, MOXKHO
pa3IEeaUTh Ha CIECIYIOUIUE TPYIIIIBL.
l.®usnyeckue CBOMCTBA, XapaKTEPUIYIOIIUE:

- TapaMmeTpbl  COCTOSHMS: WCTUHHAs  IUIOTHOCTb,  CpEeIHss
IUIOTHOCTB, HACBIITHAS IIJIOTHOCTh, OTHOCUTEbHAS IIJIOTHOCTD, [IOPUCTOCTS;

- OTHOIIEHWE  Marepuasia K  Bojae  (TuapodU3UYECKUE):
BOJIOIIOTJIOIICHUE, KaNWUIAPHOE BCAChIBAHUE, TMIPOCKONMYHOCTB, BIIAXXHOCTb,
BOJIOHETIPOHUIIAEMOCTh,  THUAPO(YOOHOCTh,  TUAPOPUIBLHOCTh,  BJIAKHOCTHBIC
nedopmariv, MOpO30CTOMKOCTh, BOJOCTOMKOCTb;

- OTHOLICHHME Marepuajga K TEIULy M BBICOKMM TeMIlepaTypam
(Teriou3nyeckue):  TEIJIONPOBOAHOCTh,  TEIUIOEMKOCTb,  OTHEYIOPHOCTb,
OTHECTOUKOCTb.

2.MexaHnuecKHe CBOMCTBA, XapaKTepU3YIOLIUe CIOCOOHOCTh MaTepuana
CONPOTHUBIATHCA  BO3JECUCTBUIO BHEUNIHUX CHWJI: YOPYroCThb, IUJIACTUYHOCTb,
XPYIKOCTb, IPOYHOCTh, TBEPAOCTh, HCTUPAEMOCTh, H3HOC, PEIAKCALU.

3.XUMHYECKHE CBOMCTBA, XapaKTEPU3YIOIINE CTOMKOCTh MaTepuaia rnpu
JIEUCTBUM Pa3IMYHBIX XUMHUYECKHX Cpel: aTMOC(hepoCcTONMKOCTh, COJIECTOMKOCTD,
KHCIIOTOCTOMKOCTB, I1EJI04ECTOMKOCTb.

4.JIONrOBEYHOCTh,  HAJEKHOCTH - CBOWCTBA, XapPaKTEPU3YIOLIHE
CIIOCOOHOCTh MaTepUalioB IMPOSBIATH CBOM (PU3MKO-MEXaHUYECKHUE CBOICTBa B
npoLecce IKCILTyaTali.

Bce cBoiicTBa Marepuana ONPEAENSIOTCS €ro COCTABOM U CTPOCHHUEM,
OCOOCHHO BEIMYMHOM M XapakTepoMm mnopuctoctd. B Tabn. 1.1. mpuBeneHsl
OCHOBHBIE€ CBOMCTBA HEKOTOPBIX CTPOUTEIBHBIX MAaTEPUAIIOB.

1.Onpenenenne MCTUHHOM INIOTHOCTH
NcTuHHOW TUIOTHOCTBIO MaTepHuasia Ha3bIBalOT (DU3WUYECKYH0 BEJIMYHHY,
PaBHYIO OTHOIIICHHIO MAacChl Marepuansa K ero oobemy B aOCOJIOTHO IJIOTHOM
cocTosiHuU. ICTUHHYIO TJIIOTHOCTH MaTepuaia p, KI/m3, onpeaensior no Gopmyiie:
p=m/V,
rJIe m - Macca MaTepuana, Kr; V - 00beM mMatepuana, M3.



Jnsg  ompeneneHWss MCTUHHOM IUIOTHOCTM KAMEHHOrO Marepuana U3
O0TOOpaHHOM U TIIATEILHO NIepeMeIaHHON cpeHel mpoosl oTBemuBaT 200-220r.
Kycouku oToOpanHOM poObl; MaTepHalla CyliaTr B CyIIMJIBHOM IIKady mpu
1104£5°C 10 NOCTOSIHHOM MacChl; 3aTEM UX MEJIKO U3MENBYAIOT B araTOBOW WUIIN
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Pucynok 1. Kon6a Jle lllatense Kaaso

dapdopoBoit crynke. IlomydeHHBI TOPOUIOK MPOCEUMBAIOT YEpPE3 CHUTO C
cetkoi Ne 02 (pa3mep saueliku B cBety 0,2x0,2 mm). OTBecuB B ¢papdhopoBoi yaIike
HaBeCcKy Okoyio 180 r mIpOCESHHOrO MOpOIlIKa, €ro CHOBA BBICYLIMBAIOT IIPU
110+£5°C, a 3arem OxnaXmarOT JO KOMHATHOM TEMIIEpATypbl B JKCHUKATOpE, TIE
NOPOILIOK  XPAaHAT JI0 IPOBEACHUS UCTIBITAHMUS.

WCTUHHYIO TJIOTHOCTH TBEPJAOTO MaTepuaia OINPEAeNaIOT MHpHU TMOMOIIH
oobemomepa Jle Ilatense. OObeMOMeEp MpeACTaBISIET COOON CTEKISHHYIO KOJOY
oobeMoM 120 - 150 cM3 ¢ y3KoOii MIEHKON, HECKOJIBKO PACIIMPAIONICIHCS B cpeaHei
yacTu. Ha mielike xoi0bI BbIIIE W HUXKE MIAPOBUIHOTO YIIMPEHUS HAHECECHBI 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 MaTepualia: BoJ0i, 0€3BOAHBIM KEPOCHHOM
WIM CIUPTOM. 3aTeM 00beMOMEp IOMEIIAI0T B CTEKJISHHBIA COCYA C BOJIOM,
umeroieit remneparypy 20°C.

B Bozme oObemomep ocTaeTcsi Bce BpeMmsi, MOkKa WAET HchbITaHue. UToObI
0o0bEeMOMEP B 3TOM MOJIO)KEHUHM HE BCIUIBIBAJ, €0 3aKPEIUISIOT Ha IITATHBE TaK,
4YTOOBI BCS TP yMpOBaHHAs YaCTh KN HAXOUIach B BOJIE.

OT MoAroTOBICHHOW MPOOBI, HAXOASIIEHUCS B SKCUKATOPE, OTBEIIUBAIOT
¢ TouHocThio 10 0,01 r Ha wacoBoM crtekiie 80 r Marepuana W BBICHIIAIOT €ro
JIO’)KEUKOW 4Yepe3 BOPOHKY B MPUOOP HEOOJBIIUMU MOPIUSMHU 10 TEX TOp, MOKa
YPOBEHb KUIKOCTH B HEM HE MOJHMMETCA A0 4epThl B mpeaenax 20 cM3 uiaum 110
4epThl B MpeJeNax BEepXHEW TpaayrpoBaHHON yacTu mpubopa. PazHocTe mMexmy
KOHEUYHBIM U Ha4YaJIbHBIM YPOBHSMHU JKHJIKOCTU B 00bEMOMEpE MOKa3bIBAET 00BEM
MOpOIlIKa, BChIMaHHOTO B mpubop. OcTaTok mopomika B3BemMBaIOT. Macca
MOPOIIIKA, BCHIMIAHHOTO B 00beMoMep, OyJIeT paBHA PAa3HOCTH MEXIY pe3yiIbTaTaMu



IEPBOIO0 M BTOPOrO B3BeHIMBaHMs. VICTMHHYIO IUIOTHOCTH P, KI/M3, Marepuaina
BBIUUCIISIIOT IO (opMyJIe:
p=(t—-ml)/V,

IJIe M - HABECKa MaTepuaa J10 OIbITa, KT; T} - OCTATOK OT HABECKHU KT

V - 00beM KUIKOCTH, BRHITECHEHHON HaBECKOM MaTepHalia (00heM MOpoIka B
obbemomepe), M3.

HcTHHHYIO TUIOTHOCTh MaTepuaja BBIYMCISIOT ¢ TOUHOCTHIO 10 0,01 kr/cm3,
KaK cpeqHee apupMeTHIeCcKoe ABYX ONpeAeNeHUH, pacX 0k IeHUE MEXTy KOTOPHIMU
He J0JDKHO mpeBbimaTh 0,02 r/cm3.

2. OnpeneneHue cpeaHel MIOTHOCTH

Cpenneld IOTHOCTHIO HA3bIBAIOT OTHOIIEHHWE MACChl MaTrepuaia B €c-
TECTBEHHOM COCTOSIHHH, T.€. BMECTE€ C TOpaMH W IyCTOTaMH, K €ro 0o0bemy.
CpeaHIOI0 IIOTHOCTD Po, KI/M>, BBIYUCIISIOT 110 (hOpMYyJIE:

PO =m/V1

rJie m - Macca Marepuasia B CyXOM COCTOSIHUH, KT; V|, - 00beM Marepuaia B
€CTECTBEHHOM COCTOSIHMH, M3.

BOJBIIMHCTBO CTPOUTENBHBIX MATEPHAIIOB MMEET IMOPHI, YeM HX OOJIbIlE B
eAUHUIE 00beMa MaTepHuaia, TEM MEHbIIIE €r0 CPEHss IIIOTHOCTD. JlJis KuakocTen
1 MaTEpHAJIOB, MOJYyYaeMbIX W3 PACIUIaBJICHHBIX Macc (CTEKJI0, METaJlI), CPEIHSS
IUIOTHOCTh TI0  3HAYCHUIO TPAKTUYECKW paBHA HWCTUHHOH  TUIOTHOCTH.

OT cpenHell IJIOTHOCTH MaTepuajga B 3HAYUTEIBHOM MeEpe 3aBUCAT €ro
(U3UKO-MEXaHUUECKHE CBOWCTBA, HANpPHUMEP, MPOYHOCTh M TEIUIOMPOBOIHOCTb.
3HaueHWE CpEeAHCH IUIOTHOCTH MaTepuaia WCIOJB3YIOT TMPH OMPEACICHUH €ro
MMOPUCTOCTH, MAacChl M pa3Mepa CTPOUTEIBHBIX KOHCTPYKIIMH, MPH pacyeTax
TpPaHCTIIOPTa U MOLEMHO-TPAHCIIOPTHOTO 000PYI0BAHUS.

[Ipu ompeneneHuM CpeaHEN IUIOTHOCTH MaTepuaia MOXKHO HCIOJIb30BaTh
oOpasibl Kak NPaBWIbHOW, TaK M HEMPAaBWJIBHOM TeoMeTpuueckoil (opmbl. OT
dbopMbl 00pasiia 3aBUCUT METOJ OMpECICHUS CpeAHell IJIOTHOCTH MaTepuarna.
Jlist  ompeneneHust cpeaHed IUIOTHOCTA OOpaslbl  Marepuajga MOTYT ObITh
U3TOTOBIICHHI B (hopMe KyOa, mapaijiesienunea Ui IWIMHIPa.

[Ipu moMoImM MTAHTEHIUPKYIS U3MEPSIOT pa3Mep 00pasioB U BBIYUCISIOT
ero o0beM, Mocje 4ero oOpasell B3BEIIMBAIOT Ha TEeXHUYECKHX Becax. O0beMm
obpaznia V, M3, umeromero Buj Ky0a WIM Mapajjieienurea, BBIYUCISIOT 10
dbopmyie

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

O6BeM obpasiia V, M3, IUIUHAPUIECKON (DOPMBI BEIYUCIISIOT 10 (popmyrie:

v =nrh

rae ©t = 3,14; r - quaMerp UUIKMHpPA, M; h - BRICOTA MIJIMHAPA, M.

3Has 00beM U Maccy o0pasiia, o MPUBEACHHON paHee HopMysie OTIPENesIoT
€ro CPeJHIOI0 IIIOTHOCT.

Onpedenenue cpeoueu NIOMHOCMU Mamepuana 8 obpazye HenpaguibHOU
2eomempuiecko opmbi.
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Jns 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 MOMOIU 00beMoMepa. ITOT MpUOOp
Mpe/ICTaBIsIeT CO00M METAIUIMYECKUN IMIIMHIP ¢ BHYTPEHHUM quameTpoMm 150 mm
u BbicoTo 320 mMm. Ha Beicore 250 MM B Hero BhasHa JIaTyHHas TpyOKa
nuametpoM 8-10 MM, Mmeromasi 3arHyThlii BHU3 KoHell. OObeMOMEp HaMOJIHSIOT
BOJIOM HECKOJIBKO BBINIEC TPYOKH M KIYT, MOKAa M30BITOK BOJABI CTEYET, 3aTEM O]
TpyOKy TMOJCTaBISAIOT B3BEUICHHBIM cTakaH. Kaxapiii oOpaser] BBICYIIMBAIOT,
B3BEIIMBAIOT, a 3aT€éM TMOKPHIBAIOT (IIPM TIOMOIIM KHCTH) TOHKHUM CIIOEM
pacruiaBieHdHoro mnapaduna. Ilocme Toro kak mnapaduH 3acThIHET, oOpasell
OCMaTpUBAIOT, OOHAPYKEHHBIE MPU OCMOTpe Ha MapadMHOBOU IMIJICHKE My3bIPbKU
WIM TPEUIMHBI YAAISIOT, 3arjlakKuBasi HarpeTol METaJUIMYECKON MPOBOJIOKOW WIU
wiactuHkoi. [locne nmapadunupoBan™ oOpaszelr NepeBs3bIBAIOT MPOYHON HUTHIO U
BTOPUYHO B3BEIINBAIOT.

[Ipu morpyx’eHun UCHBITYeMOro oOpa3ia B 00beMOMEp BBITECHsEMas BOJA
Oyner BbITEKaTh U3 TPyOku B crakad. llocie Toro kak majeHUE Karielb
MPEKPaTUTCS, CTaKaH C BOJOW B3BELIMBAIOT M ONPENENSAIOT MacCy BOJBI,
BBITECHEHHOU 00pa3iioM.

CpeaHio MIOTHOCTh 00pa3la BBIUUCIAIOT cieayomuM oOpazoM. CHavaa
onpenensor od0beM mapadguHa Vn, M3 3aTpady€HHOrO Ha IMOKPBITHE OOpa3ua Io
dbopmyie:

Vn - (m—-ml)/pn,

I7le m - Macca cyxoro oopasua, Kr;

ml, - Macca oOpasia, MOKPHITOro nmapaduHOM, KI; PI- CPEIHSS MIOTHOCTh
napaduna, paBHas 930 kr/m3. Ilociae 3TOro BBIUUCISIOT CPEAHIOI TJIOTHOCTH
obpa3sma po, kr/m3, o popmye:

po=m/(V1- Vn),

rjae m - Macca cyxoro obpasna, kr ; VI, - oobem o0Opaszua ¢ napaduHoM
(4MCeHHO paBHBIM Macce BOJABI, BBITECHEHHOW oOpasinom), M3; Vn - oObeMm
napaduna, m3.

Onpeoenenue cpeoHeii NJIOMHOCIU Mamepuana Memooom
2UOPOCMamu4ecKko2o 636eUU8aHUs.

Cyxoii oOpa3zell HempaBWIbHONM TreoMeTpuueckoil (OopMbl B3BEIIMBAIOT HA
TEXHUYECKUX BECax, 3aTeM MapaUHUPYIOT U CHOBA B3BEIIMBAIOT

[locne »TOro ero NOABEHIMBAIOT HA TOHKOM HUTH K KPIOUYKY-
MPUCTIOCOOJICHM S, 3aKPEIJICHHOTO Ha JIECBOM KOHIIE KOPOMBICTA THIPOCTATUYECKHIX
BecoB. Maccy o0Opasiia ypaBHOBEIIMBAIOT TUPSMH, YCTAHABIIMBas WX Ha IMPaBYIO
yamky. [locne aToro obpasen morpykarwT B CTakaH C BOJOM Tak, 4TOObI OH He
Kacajcsi CTGHOK M JIHa (IpH 3TOM PaBHOBECHE BECOB HapyliaeTcsi). Beckl cHOBa
YPaBHOBEIIMBAIOT, CHAB C MpPaBOMl YalllKM YacThb THPb, U OINPEHACISIIOT Maccy
obpasna B Boge. CpeaHIo MIOTHOCTh 00pa3iia B napaduHe po, KI/M3 BBIYHCIISIIOT
o ¢opmyire:

po=m/(ml —m2(ml -m)/po
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rre m - macca cyxoro oOpasma, kr; ml - macca o0Opasua, MOKpPBITOTO
napaduHOM, Kr; m2 - macca oOpaslia, MOKPHITOro napaduHOM B BOJE, KI; pO -
cpenmHsisi IUIOTHOCTh mapaduua, pasHas 930 xr/m3; (ml,-m)/pn) -3HaueHue,
COOTBETCTBYIOIIEE 00beMy 00pasiia, HOKPHITOTO napaguuom, 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

Oo6neMmomMep

1. MeTtannuueckuil UIuHIp
2. JlaryHnHas TpyOka

3. Crakan

4. UcnpiTyembiii oOpasers

12



B3BemmBanue oopasia Ha

TUAPOCTATUYECKUX BECax

CpenHioro TIOTHOCTh TUNIOTHOTO MaTepuaia BRIYUCIAIOT 10 popMyJIe:

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

CpeaHIo10 MIOTHOCTh BHIYUCIISIOT KaK Cpe/iHee apuMEeTUIECKOE TPEX -TISATH
00pa3IoB.

3. OnpenenieHre HAChIMTHOM MIOTHOCTH

Jis  chimy4ynx MaTepuaioB (LIEMEHT, IECOK, IIe0eHb, TpaBuUil Hu [Ip.)
OTIPE/ICTISIIOT HACBIITHYIO IUIOTHOCTh. B 00beMe Takux MaTepraioB HE TOIb-KO MOPHI
B CAMOM MaTepHaJie, HO U MyCTOThI MEXAY 3€pHaAMH WJIM KyCKa-MH MaTepuaia. ITo
OTIpE/ICJICHUE BBINOJHAIOT C MOMOIIBI0 MpUOOpa, KOTOPBIM MpencTaBiIseT coOon
CTaHAAPTHYIO BOPOHKY B BHJI€ YCEUEHHOTO KOHYyca. BHHM3y KOHYC IEpEXOJIUT B
TpyOKy auamerpoMm 20 MM ¢ 3aaBHXK-KOH. [lox TpyOkol ycTaHaBIMBAIOT 3apaHee
B3BEIICHHBIM MepHBIM 1U-TUHAP o0beMoMm 1 11 (1000 cm3). Paccrosinue mexmy
BEPXHUM 00PE30M LWIMHPA U 3aIBUKKOM JTOIKHO ObITh 50 MM.

B BOpOHKY HachIIarOT CyXOH MCCIIEIYyEMBI MaTepuai, 3aTeM OTKpBIBAIOT
3aIBIDKKY M 3aIOJIHSIOT UWIMHAP C U30BITKOM, 3aKpbIBAIOT 3aJBIKKY U
METaJUIMYECKOW WJIM JEPEBIHHOM JIMHEUKON CPE3aroT OT CEpeuHbI B 00€ CTOPOHBI
M3JIMIIEK MaTepHalla BPOBEHb C KpasMu UUIuHApa. [Ipu sTOM nNHHEKy nepkar
HAKJIOHHO, IIJIOTHO NPY>KUMasl K KpasM LHUJIUHAPA

g 7
=

CranpapTHas BOpOHKa

505

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

4. MepHbIi HUITUHIP

Heo6xomumo, 9yToObl NUIUHIAP ObLIT HEMOABUXKHBIM, TaK KaK MPH TOJ-9Kax
CBINTyYHU MaTepuall MOKET YIUIOTHUTHCS, YTO YBEIUYHUT €T0 CPEI-HIOK TIJIOTHOCT.
3aTeM MWIMHAP C MaTepUaJOM B3BEIIMBAIOT C TOYHOC-ThIO 10 1 r. Mcmbeitanue
MOBTOPSIIOT TSATH pa3 U CPEAHION IUIOTHOCTh Ma-Tepuajia B PHIXJIOHACKIITHOM
COCTOSTHUM PH, Kr/M3. BBIYMCISIOT Kak cpef-Hee apudMeThyeckoe MsATH
onpeaeneHH, Monb3ysIch HOpPMyIIOi
pH = (ml, - m2)/V,
raie ml, - Macca HWIMHIpAa C MaTepuajioM, Kr; m2 - macca IWIuHApa O0e3
Marepuana, Kr; V - o0beM IuanHApa, M3.

4. PacyeT mopucTOCTH
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[TopucTocTh MaTepuana XapakTepU3yeTcs CTEIICHBIO 3aII0JHEHUS ero o0bema
HIOpPaMH.

[TopucToCTh BEIYHCIIAIOT HO (hopmyIe:

IT=[1-(Po/P) "100(%), rae I1 - mopucTocTh MaTepuanon, %;

Po - cpennsis miI0THOCTH MaTepuaia, Kr/M3;

P - UICTUHHAS IUIOTHOCTh MaTepuaia, Kr/m3.

3HaYeHUs MOPUCTOCTH CTPOUTEIIBHBIX MATEPUATIOB PA3JIUYHBI, HAIPUBBIMED
JUTSL CTEKJIa U MeTajlla TOpUcTOoCTh cocTaBisieT 0%, kupnuya -25-35%, 0ObIYHOTO
Tsbkesmoro OeroHa - 5-10%, rasoberona - 55-85%, mopomacta - 90-95%.
[TopucTocTh B 3HAYUTENBHOW CTEIEHH OINpPEAENsieT IKCIUTyaTalluOHHBIE CBOMCTBA
MaTepHalioB,  BOJOIOIJIOIICHHE,  BOJOMPO-HUIIAEMOCTb,  MOPO30CTOHKOCTD,
MIPOYHOCTh, TETUIONPOBOAHOCTH U JP.

3agaua

Omnpenenutph CpeAHIO IJIOTHOCTh KaMEHHOro oOpa3la HenpaBUJIbHOM
dbopMbI, eclii TIpU B3BEIIMBAHUU €TI0 Ha BO3JyXe Macca okazaidack mc = 100 r, a B
Bojie mw = 55 r. Jlo B3BemuBaHUs B BOJie oOpazeln napaduHUpOBaIM, Macca
napapunupoBanHoro ooOpaszua mmno=101,1 r. [lnorHocts ma-paduna pn= 0,93
r/cMm3.

Pemenue

1. Onpenensiem Maccy napaduna

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 nmapaguHupoBaHHOro ooOpasia. [lo 3akoHy Apxumena paBeH
MOTEPE €r0 MACCHI IIPH B3BEIIMBAHUH B BOJIE, T. €. IPH TJIOTHOCTH BOJBI pn- 1
r/cMm3.

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

4. Onpenensiem o0beM oOpasia 6e3 napaduna

Vo=vno-Vn=46,1 —1,18=44,82 cm3

5. OmpenenseM cpeHIO MIOTHOCTh Matepuana: p0 =mc /vo = 100 / 44,82= 2,23
r/cMm3.

OtBet: CpenHsis INIOTHOCTh 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 miioTHOCTH p=2,81 1/cM3.

Pemenune

1. Onpenensiem o0beM MaHEH:
Vi=3,1 x2,9x0,3=2,7 M3.
2. OnpenensieM 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:

Nk LW =

*

9.

R S

. O6bemomep Jle [laTenne.

[IITaHreHIUPKYIb.
Oo6BeMomep.
Memn3ypka.

. I'mapocratnueckne BeCHI.

CranpapTHasi BOPOHKA.
OOpa31pl MPaBUIIbHON U HEMPABUIBHON (DOPMBI.

KoHTposbHbIE BONPOCHI

Yro Takoe cpenHss mioTHocTh? Hanummre popMyily U pa3MepHOCTb.
HctrHHasg mnoTHOCTh Matepuana. @opmyrna ajis onpeeaeHusl.

UYT0 Takoe NOPHUCTOCTh U KaK OHA BBIPAKAECTCS?

CBolicTBa CTPOUTENIBHBIX MATEPUATIOB 3aBUCSIINX OT IOPUCTOCTH.
Mopo30CTOMKOCTh MaTepraia, CliocoObl €€ ONpeICICHUS.

BiusHre mopUCTOCTH U XapaKTepa Mop Ha MOPO30CTOMKOCTb.

UTto Takoe TemiIonpoBoHOCTh MaTepuasia? Hanummure hopmyity st
OnpeaeeHHs TEMIONPOBOJHOCTH.

Kaxkoe BnMsiHUE Ha TEIUIONPOBOJHOCTh OKA3BIBAET CTPYKTYpA IOP U
TeMIeparypa.

JaiiTe ornpeaeeHne NPOYHOCTH MaTEPHUATIA.

10.®akTopsl, BIHSIONINE HA MPOYHOCTh MaTepurara.

Tema 3. OcHOBHBIE CBOIICTBA CTPOUTEIbLHBIX MATEPHAJIOB.
IIpakTnuyeckoe 3ansaTue Ne 2
2. Onpenenenue npeaesna NpoYHOCTH U BOJOCTOMKOCTH MaTepuaa.

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

npenena MPOYHOCTHM Marepuaiga Npu CXKaTUM W HAYYUTh OLEHUBATH €ro
BOJOCTOMKOCTB MO KO3(PPUIIMEHTY pa3MsATUCHHUS.

OO01mue cBeaeHus

[IpoyHOCTH - CBOMCTBO Marepuana COMNPOTUBISTHCS PA3PYyLIEHUIO I10]1

HeﬁCTBHeM BHYTPCHHUX HaprDKCHI/II\/'I, BO3HUKAOIMX OT BHCHIHUX HAI'PY30K.

[IpouHOCTE MaTEpHaIa XapaKTEPU3yETCsl MPEAETIOM IMPOYHOCTH.
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[Ipenenom npoYHOCTH HA3BIBAKOT HAIPSKEHHE, COOTBETCTBYIOLIEE HArpy3Ke,
Ipy KOTOPOM MPOUCXOAUT paspyllieHue oOpasiia marepuana. [Ipemen mpouHoctu
Martepualia Mpy C>KaTUM BBIYUCIISIETCS IO hopMyJie:

Rex= |P/S- (xkr/cm2; MIla),

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

P - paspymaromias Harpy3ka, Kr;

S - mIomane ceyeHwus, cM2.

[Ipenen mpoyHOCTH MaTepralia ONMPEAEIISIIOT ONBITHBIM ITyTEM, HUCIIBITHIBAS B
nabopatopun Ha ruapasiuueckoM npecce [ICY-50. @opma u pasmep o0Opasiios
JOJIKHBI CTPOTO COOTBETCTBOBaThH TpeOoBaHusaM ['OCTa uin TeXHUYECKUX yCIOBUN
Ha KaXIbld BHUJ MaTepuana. YBJIaKHEHWE MHOTMX MAaTEpUaJOB CHUKAET HX
npo4HOCTh. CTENEeHb MOHWKEHHS MPOYHOCTH MaTepuasa, HACBIIEHHOIO BOJOW,
XapakTepuzyercs KodQPUIUEHTOM pa3MATrdeHuUs:

Kp = Ruac/Rcyx

riae RHac - MpoYyHOCTh Marepualia B HACBIIIEHHOM BOJIOM coctosinnu, MIIa.
Rcyx - mpouHocTs Matepuana B cyxoM coctostnuu, Ml1a.

Xoxa padoThi:

1. T'uncoBeie 00pa3ubIl-KyObl HYMEpPYIOT (HOMEpP CTaBAT Ha MOBEPXHOCTH,
KOoTOpasi Obl1a OOKOBOM mpu (POPMOBAHMN), U3MEPSIOT IUIOIIA(b 3aHYMEPOBAHHOM
MMOBEPXHOCTU U 3aHOCAT IMOJIy4eHHbIE 3HaUeHHs B Ta0u. 1. OOpasubl AT Ha 1BE
rpynnsl: Ne 1, 2, 3 - oOpa3ubl nepBoi Ipynibl UCTIBITHIBAIOT cyXuMu, Ne 4, 5, 6 -
00pasIipl BTOPOU IPYMIIbI - MOMEIIAOT B BOAY Niepes ucnbitanuem Ha 10...15 MuH. B
3aBUCUMOCTH OT pa3MepoB oOpasla.

CxemMa ruapaB/IM4ECKOro npecca Ans HCObITAWHA HA O6pazen Kyba mocne HCnLI-
exatne: 1 - cTanHHa; 2 - BHHTOBOE NpHCNOCoOIeHHe TAaHHUA WA CKATHE HA THIApPAB-
IS 3a3KuMa 00pasna; 3 - BepXHAL ONOPHAS TAMTAS JIMYECKOM mpecce

4 - venmTyeMslii oGpasen; 5 - HIDKHAS ONOPHAS TIAHTA
¢ Wapoeoii NosepxHOCTHIO; 6 - mopimens -

Cyxue ¥ BIaxHBIE O0pa3lbl TOMENIAIOT HAa HWXKHIOW IUIMTY TMpecca
3aHyMEpOBaHHOI (OOKOBOM) MOBEPXHOCTHIO BBepX. OMyCKAalOT BEPXHIOW IUIUTY
mpecca JI0 MOBEPXHOCTH o0Opasiia, He noxonas Ha 10 MM u HarpyxaroT. MoMmeHT
paspyuieHus] ONMpeNessIIoT MO0 OCTAHOBKE MM Hadaly OOpaTHOrO XOJa CTPEIKH
CHJIOM3MEpHUTENST (MAaHOMETPA) U BU3YyaJbHO MO MOSBICHHUIO TPEIIMH Ha oOpasle.
Paszpymatomee ycunue P pa3 (mnm nmokazanne MaHOMETpA) 3aHOCAT B Ta0. 1.
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l. IIpy ncnosib30BaHUM MPECCOB C MAHOMETPAMH Pa3pyLIAKOLIEE YCUIINE
PacCUYUTHIBAIOT IO popmyIie:
Ppaz=pS.u (1)
I p - MOKa3aHue MaHOMETPAa B MOMEHT pa3pyiieHus oopasia, kl1a; s, - miomasns
TIOPILHS Ipecca, M2,
[Ipenen mpounoctu npu cxatuu (MlIla) paccuutsiBaroT o Gopmyie:
Rex P/S(xr/em*MIla), (2)
r71€ Rex- PEEN IPOYHOCTH TIPU CIKATHH, KI/CM?: Pjy; - paspymiaroniasi Harpyska, T;
S - IwIomaAb CEUEHHs, CM>
R =R4s+ Rst+ R/ 3=4,08+5,88 +7,75 = 5,86 xr/cm
Rcp=R +R; +R3/3= 33,75 + 4,82 + 5,95 = 4,8 kr/cm

Tabnuma 1.
Paszpymaro-
IInomanp |mrasg Ha- IIpenen
Ne [HammeHOBaHUeE
Pazmepnr cedeHus, S Tpy3Ka, MIPOYHOCTH TIPH
1/ |000pyIOBaHUS 5
(cm”) CKATUHU
Ppa3z O™)
JUIAHA, |mwpuHa, R R
cM cM kr/cm®  |Mma
1 |Obpa3zen cyxoit 7 7 49 200 4,08 0,4
2 |OOpa3zen cyxoi 7 7 49 288 5,88 0,58
3 |O6pa3zen cyxoit 7 7 49 380 7,75 0,77
4 O6pasen 7 7 49 184 3,75 0,37
BOJIOHACKIIIICHHEIN
5 |Obpasern 7 7 49 236 4,82 10,48
BOJIOHACKIIIICHHEIN
6 |OOpasen 7 7 49 292 595 10,59
BOJIOHACKIIICHHEIN

2. BogocToMKOCTh UCIIBITYEMOTO MaTepualia OIEHUBAIOT 1O KO3PHUIIMEHTY
pa3MsAr4eHuUs:
K pa3M:RHac/ Rcyx
rae Ryae - mpenen npo4HocTy B BOJOHACBIICHHOM cocTosiHuu, MIla; Ry, - penen
IIPOYHOCTH B cyxoM coctosinnn, MIla. Ecin Kpasy > 0,75, TO MaTepualt - BOZOCTOEK,
ecnu Kpasy < 0,75, TO MaTepuai He BOJOCTOECK.

I1o nonmyyeHHOMY 3Ha4eHUIO Kpqsy, 1EITAFOT BBIBOJ O BOJIOCTOMKOCTH
TUIICOBOT'O KaMHSI.

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

BrBona: 1, 2, 3 BogocToMKkue.
Marepuaisl 1 000pyI0BaHHE:

1. T'unicoBbie 0Opa3ibl — KyOBbl.
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I'mppasmuueckuii mpecc [ICY-50.
N3mepurenpHas TUHENKA.
EMKocTh ¢ BOZOM.
[IITaHreHIUPKYJIb.

Nk

KOHTpOJIBHLIe BOIIPOCHI

UTO Takoe TUrPOCKOIMUYHOCTb.

Bononornomienue u cnocoObl €ro onpenencHus.

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

Yro Takoe Kod(hPUIIMEHT pa3MsATUYeHUs U KaK OH BhIpAXaeTcs?
TBepnocTs Marepuana, €€ onpeaeICHue

A

Tema 4. IIpupoaHble KaMEeHHbIE MATePHAJIbI.
IIpakTnuyeckas padora Ne 3
O3HaKkOMJIEHHE C OCHOBHBIMU MUHEpAJIaMUA U TOPHBIMU MOPOAAMU, TIPUMEHIEMBIMU
B CTPOUTEIIBCTBE.

Lesb padoThl: HAYYUTH CTYAEHTOB ONIPEACIISITh U PACCUUTHIBATEH ITPUPOIHBIC
KAMEHHBIE MaTEpUAJIbI.

Xox padoTbl

[IpupoaHBIM KaMEHHBIM MAaTEPUaJIOM WJIM TOPHOM MOPOJOM HAa3bIBAKOT
MUHEPATbHYIO MacCy, COCTOSIIIYIO U3 OJHOTO (MOHOMUHEPAJIbHAS ) UITU HECKOJIbKHUX
(momuMuHepanbHasi) MHUHEpaToB. MUHEpaloM Ha3bIBAIOT MPUPOJHOE  TEJO
OJTHOPOJHOE: TI0 XHMHYECKOMY COCTaBy W (PU3NKO-MEXaHUYECKHM CBOHCTBaM,
oOpa3yromuMes B pe3yabTaTe GU3NKO-XUMHUECKHUX MPOIECCOB, COBEPIIAIOIINXCS B
3€MHOM KOpE.

B 3aBucuMOCTH OT ycinoBUi 00pa3oBaHHWs TOPHBIE TIOPOJIBI TOAPA3ACIAIOTCS
HAa TPU BHUAA: TEPBUYHBIC WM MarMaTHYeCKHE; BTOPUYHBIC WM OCAIO0YHBIC,
BUJIOM3MCHEHHBIC WM METaMOP(hUUICCKHUE.

[lepBuuHbIC WM MarMaTHYeCKHE TOPOABI OO0pPa30BAMCh M3 MarMel,
W3IIMBIIICHCS W3 TIyOMHBI 3€MJIM W 3aTBEpJEBIICH. DTH TOPOABI  JENSITCS Ha
rIyOuHHBIE  (MHTpY3uBHBbIC) u  uw3nuBmuecs (d(dys3uBnbie). [myOuHHBIC
oOpa3oBaJiuCh B pe3yJbTaTe OCTHIBAHUS MarMbl Ha OOJNBIION TIyOWHE OT
MOBEPXHOCTU 3€MJIM B YCJIOBHSX BBICOKOW TEMIEPAaTyphl M BBICOKOTO JaBJICHUS.
W3nuBmmecss mopoasl 00pa3oBalvCh B pe3yJdbTaTe€ OCTHIBAHUS MarMbl Ha
ITOBEPXHOCTH 3eMJIH (HOBEHIIHE) MIH OJU3KO K IIOBEPXHOCTH (ApEBHUE).

Bropuunsie wnm  ocagouHble TOPOABI  00pa30BaIMCh B pe3yibTare
BBIBETPUBAHUA APYTUX paHee 00pa3oBaBIIMXCA MOPo (00JIOMOYHBIE), OT OCTATKOB
OpraHu3MoOB (OpraHOTE€HHBIE) U OT OCAXKACHHUS COJEH M3 BOJHBIX PAaCTBOPOB
(XuMUYeCKHe).
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Bunousmenénnpie wiM  Metamopuueckue MopoAsl  00pa3oBaluCh B
pe3ynbTate TiIyOOKUX M3MEHEHHH (MepeKpucTauiM3alii) MarMaTH4ecKux u
0CaJIOYHBIX TIOPOJI TTO/] BO3ACHCTBHEM BBHICOKHX TEMIIEPATYpP U OOJIBIINX JTaBJICHUHN.

1. I3ydyeHue cBOKMCTB MOPO000Pa3YIONINX MUHEPAJIOB

CTpOI/ITCJII)Hl)Ie CBOMCTBA TFOPHBIX IIOPOJA OIPCACIIAIOTCA XUMHYCCKHUM

COCTaBOM  MOPOJO000OpPA3yIOIMIMX MHUHEPAIOB M HUX OCHOBHBIMH  (PU3UKO-
MEXaHUYECKUMH CBOWCTBaMH. B ycioBusix yueOHOW J1abopaTtopuu  BHI
NOpoA00Opa3yIOIIer0  MHHEpalla  MOXKHO OIpPENeNuTh, MPUMEHSS MOJIOTOK,

CTAJIbHYIO UIJy, JyIly, METAJUIMYECKYI0 H3MEpPUTENbHYIO JHHENKY,10% -HbIi
pacTBOp COJISTHOW KUCIIOTHI, @ TaKkKe HaOOp MUHEPAJIOB-3TAJIOHOB.

[Ipu npoBeieHNN MPAKTHYECKUX PadOT BBIJAIOT HA0Op MUHEPATIOB-ATAIIOHOB,
CBOMCTBAa KOTOPBIX OHU M3YYalOT, MOJIb3YACHh YYCOHHKOM, KOJIICKIIMEH MUHEPAIOB.
[Ipexxne Bcero HEOOXOAMMO CpPaBHUTh BHEIIHHWE MpPHU3HAKU oOpaslia ¢ 3TajJOHOM
(uBet, Oneck, CTPYKTYpy) M OPHEHTHUPOBOYHO J[alOT HA3BAaHUE HCCIEAYyEMOMY
MUHEpamy. 3aTeM /s TPOBEPKH MPEABAPUTEIHHBIX BBIBOJIOB OMPEACIISIOT
TBEpJIOCTh MHUHEpala MNpH MOMOUIM IIKajdbl TBEpAOCTH Mooca (Tabdn. 1.) wu
HE0OXOIMMO 3aMOJHUTH MycThie Tpadbl TabmI.2.2.

Tabnuua 1

[ITkana TBEpAOCTH MUHEPAIIOB

[Tokazarenr | HaumeHnoBanue muHepaina XapakTepruCTUKN MUHEPAIIOB

TBEPAOCTH

1 2 3

1 Tanbk Jlerko uepTuTCa HOrTEM

2 I'unc Horrewm ocrasiser yepry

3 Kanbuur Jlerko 4epTUTCs CTaIbHBIM HOXKOM

4 [InaBUKOBBIN AT UepTutcs CTaIBbHBIM HOKOM I10]1
HEOOJIBIINM JaBIEHHEM

5 Anarur UepTutcs CTaIbHBIM HOKOM IIPU
CUJIIbBHOM HaXMME€, CTEKJIO HE
YEepTUT

6 Optokna3s (ToneBoit mmar) Crerka naparaer CTeKJo,
CTaJIbHOM HOX 4EpThI HE
OCTAaBJISIET

7 KBapn JIerko 4epTUT CTEKIIO0, CTaIbHON
HOX Y€pThI HE OCTaBJISAET

8 Tonas To xe

9 Kopynn To xe
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10 Anmas To xe

2. I3yueHue CBOMCTB rOPHBIX TTOPOJI

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

Tabmuma 2
OcHoBHBIE TOPO1000pa3yIONIE MUHEPAJIBI.
TBep-
No Haumenosanue Xumu- ITnot- ﬁgCTB XapaxkrepHble
n/n | MUHEpalIoB qyeckas HOCTZB, mcane | Llger 0COOEHHOCTHU
dopmymna | r/cm Mooca

1 2 3 4 5 6 7
I'pynia kBapua
1 Kpemuezem 2,65 7
2. Omnan 2,30 2
I'pynna aroMOCHIMKAaTOB
3. Kopynn 3,80 9
4. Juacrop 3,40 4
5. [Tonessle mmarsl:

a) OpTOKJIa3

0) ampouT 2,55 6

2,76 6

6. Cironibr:

a) MyCKOBUT 2,30 2-3

0) 6uotut 2,30 2-3

B) BEPMUKYJIUT 2,30 2-3
7. Kaonuaut 2,28- 1

2,59

['pymma xene3ucTo- MarHe3uaabHbIX CUITMKATOB
8. ABruT 3,2-3,6 | 5,5-7,5
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9. Porosasg oOManka 3,1-3,5 |5,5-7,5
10. Xpuzotui-acoect 3,2-3,6 | 5,5-7,5
['pymnma kapboTaHoB
11. Kanpuur 2,7 3,0
12. Ma3zue3ur 2,5-29 13,5
13. Jonomut 2,1-2.8 14,0
I'pynna cynsdaron
14. I'nnc 2,3 2,0
15. AHTUAPUT 2,9 3,0-3,5
Tabmauma 3
OcHOBHEBIE T'OPHBIC ITIOPOJbI
:/_ HaI/IMeHOiSaH faKOMy TH’Be Crpoe ﬁﬁ,{ v gﬁgfﬁ::ﬁ | lr?;):l)qHOCTL S6HaCT
e e O e R [ e
cst K COCTaB el Mila cHm
1 (2 3 4 5 6 7 8 9
1. | I'panur 2600-2700 100-190
2. | I'neticer 2400-2800 150-200
3. | [lecuanHuku 2000-2800 80-200
4. | JlmatomMuT 400-900
5. | U3BecTHsIKHN 1000-2600 0,4-100
6. | Anaba3 2700-2900 100-300
KaonunoBas 2100-2300
! ['muna
8. | Tpaxur 2200-2600 60-70
9. | bazanpT 1900-3800 300-500
10.| Jlabpomoput 2600-2900 100-250
11.| Tpenen 350-950
12.| [lem3a 400-600 2-3
13.| [Hopdupst 2400-2600 130-180
14.| I'munucTHIC 2000-2400 100-240
CJIaHIIbI
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KOHTpOJIBHLIe BOIIPOCHI

1. YUto Takoe ropHas nopoxaa?

2. Yto Takoe MuHepan?

3. IlpuBenute kiaccuPUKALUIO TOPHBIX MOPOJA B 3aBHUCHUMOCTH OT YCIOBUU HX
o0pa3oBaHUs.

4. HazoBuTe OCHOBHBIE TOPOAOOPA3YIOIIUE MUHEPAIIBI.

5. KakoBbI CBOICTBA U IJIe IPUMEHSIOT CIEAYIOIINE U3BEPKEHHBIE TOPHBIE MOPOIbI:
IPaHUT, TUOPUT, TaOOpo, 6a3aabT, BYJIKAHUYECKUN Ty(,CUCHUT.

6. KakoBsl ycioBusi 0Opa3oBaHus U CBOMCTBA, a TakyKe 00JaCTh MPUMEHEHUSI BCEX
0CaJIOYHBIX TIOPOJI: NECOK, TUIIC, U3BECTHSK, MEJI, TPEMe, TUaTOMUT?

7. HazoBuTe OCHOBHBIE ME€TaMOP(PUUYECKUE TOPHBIE MOPObI, OXapaKTEPE3yHUTe HX
CBOWCTBA M YKQXKHUTE JJIs1 KAKUX LIEJIEH UX TPUMEHSIOT.

8. HazoBuTe ropHble MOpPObI, MPUMEHSIONMIUECS MJi1 TOIYYCHHMs: BSDKYIIUX, B
KAaueCTBE JIETKOTO 3aMOIHUTEINS U 1Sl OOTUIIOBKHU.

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

Tema 5. Bsikyuiue maTepuaJsbl.
IIpakTuuyeckoe 3ansaTue Ne 4
1. Onpenenenue cpoka CXBaTbIBAHUS THUIICA.

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

NHcTpyMeHTBI, TPUCTIOCOOJICHUS U MaTEPUAITBIL:
1. ®dapdoposas yaia

2. Kpyrnas nonarka
3. CekyHaomep
4. TlpuGop Buxka
5. Turc, Bojia u pazinyuHbie J0OABKU
Xoxa pabdoThi:
1. [IpUroTOBUTH TUIICOBOE TECTO CTAaHJAPTHOM KOHCUCTCHIIMHU (IUaMETp

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

2. Yepe3 1MuH. nocne 3aTBOPEHUs BOAOMW, TMIICOBOE TECTO BBUIMBAIOT B KOJIBLIO
npubopa Buka

3. [TomMecTuTh KOIBIO ¢ TECTOM MO UTiTy mpudopa Buka

4. 3aKpenuTh UIJly Ha YPOBHE MOBEPXHOCTH TECTA

5. OTnyCcTUTh CTONOPHBINA BUHT

6. CrepKeHb ¢ UIIION MOAHSATH, 3aKpenuTh U uepe3 30 cex. OmycTuTh B TECTO (B

JIPYTOM MECTE)
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7. Tak moctynats (¢ uaTepBaioM 30 c¢.) 10 TeX MOp MOKa Urja BIEPBbIE HE
NOMAET N0 MJIACTUHKYU Ha 1-2 MM — 3TO Hayajo CXBaThIBaHUS — 3aIIUIINTE BPEMSI B
MUHYTaX OT MOMEHTA 3aTBOPEHHMSI BOJIOHM 10 3TOr0 MOMEHTA.

8. [Tpo10KUTE OMyCKaTh UTITy JI0 TEX MOP IMOKA UIJla HE CTAHET MOTPYKAThCS B
TMIICOBOE TECTO MEHEE YeM Ha | MM — 3TO OKOHYAHUS CXBAThIBAaHUS — 3aIIUIIUTE
BpeMs B MUHYTaxX OT MOMEHTA 3aTBOPEHUS BOJOM 0 3TOr0O MOMEHTA.

Tabnuua pe3ynbTaToB

I'unc, 3aTBOpEHHBIN BOJOM: Bpewms cxBarbiBaHMs1, MUH

bes nobasku

C noGaBko#

TECT
OmnpeneneHne CPOKOB CXBATHIBAHUS TUIICA

1.Ha3oBure 3aMeyInTEeIN CXBATHIBAHUS T'HIICA:

1. N3BecThb
2. KBac1pr
3. [ToBapeHHas conb

4.  JICT (ur"ocynb(poHaThI)
2.Ha3oBuTe yCKOpUTENIN CXBaTbIBAHUS THIICA:

1. N3BecTh

2. KBaciipl

3. CynbdaT HaATpUs U KaJHsl
4. IToBapeHHas coib

3.HazoBute Tpu rpynmsl rurca 1no CpokaM CXBaTbIBAaHUS:

1 CBEpX OBICTPO CXBaThIBAIOIINECS

2 MEJIJIEHHO CXBaThIBAKOIIUECS

3 OBICTPO CXBATHIBAIOIIUECS

4 CBEPX MEIJIEHHO CXBAThIBAIOIIUECS

3. HOPMAaJIbHO CXBATBhIBAOIIUECS

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

5.Cpok KOHell cXBaThIBaHUs TMIica rpynnsl b He no3nHee ...

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

KoHTpoJibHBIE BONIPOCHI
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1. Yto sBIIE€TCA HCXOMHBIM CHIPEM IS TIOJYYEHHUSI TUIICOBBIX BSIKYILUX
MartepuanoB? Ha3Bate popmyiy.

2.Kakwue ctaguu MpoXOJUT MPOLIECC TBEPAEHUS CTPOUTEIbHBIN rurc?

3. [louemy runcoBsl€ BSHKYLIUME TPUMEHSIOT Ul OTAEIOYHBIX Pa0OT TOJIBKO B
CYyXUX MOMEIIECHUAX ?

4 .Ha3oBuTE HEAOCTATKU TMIICOBBIX BSHKYLIUX.

Tema 5. Bstikyuiue marepuaJsbl.
IIpakTuyeckoe 3anarue Ne 5
2. Onpenenenyie pa3inuHbIX BUJOB BKYIIUX IO BHEIIHUM IPU3HAKAM.

Heab 3ansiTusi: HayunThes onpenensaTh pa3auyHble BUAbI BOKYIINUX 10
BHEIIIHUM MIPU3HAKAM.
HNHCTpyMEHTBI, TPUCIIOCOOJICHHUS U MaTepHaIb:
1. Yamkn
2. W3BecTb, rumc, HeMeHT
3. Boxa
4. IInacTtmaccoBas JiomaTka

Xoxa padoThI:

1. OcmoTpeTh 00pasilbl KOJUICKIIMU, MPOYUTATh HAJMUCH HA ATUKETKAX U IO
BO3MOKHOCTH 3aIIOMHUTH BEIIECTBO M0 BHEIIHEMY BUJY, LIBETY U COCTOSIHUIO.

2. I[lomectuth 0Opa3upl B 4amku. M3yunTs o00pasipl rurca, U3BECTH H
LIEMEHTA.

3. Ilyrem cpaBHEHUs] MaTEepUaIOB ¢ oOpa3laMy KOJIJIEKIIUUA ONMPEACTUTh BUT
Y HAaUMEHOBAHUE BSIXKYIIIETO, 3alIOMHUThH BHEIIIHUE TIPU3HAKHU.

4. W3yunth 00pa3ipl MaTepuagoB IO BHEIIHUM Mpu3HaKaMm (, oOpaTuB
BHUMAaHHE Ha IIBET, COCTOSIHKE ( TBEPAOE, ChIlTyuee, KHUIKOE), TOHKOCTh IToMoJia (Ha
OIIYTIh), 3aTaX U Mpouee.

4. OT KaxkJI0ro BSIKYILETO, MOJIEKAIIEr0 UCCIEeI0BaHUI0 B34Th 0KkoJio 20 T.,
MIOMECTHUTh B YalIKy U 3aJIUTh BoAOW okojio 30mil. [locie BckumaHusi onpenenuTh,
KaKoOW M3 MaTEepUajIOB TaCUTCS BOJOM.

5.Pe3ynbTaThl HAOMIOEHUN 3aNTMCaTh B TAOJIUILY.

Tabauna pe3yjbTaToB.

Howmep Bremnne npusHaku B3anmopeiicTeue ¢ Bogou

obpasna
pasll IIBer | 3amax | CocrosiHue Tonkocte | 'acutcs mwnm | Bpems 3amycreBanus

oMoJIa HE raCUTCSl | WIIU TIOTepH
(Ha MJIACTUYHOCTHU
OILYTIb)
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TecT:

. I'umc otHOCHTCH K:
MuHepaabHbIM BSKYILIUM
OpraHu4ecKuM BSHKYIIIUM
CUHTETUYECKUM BSIKYIITUM
.Mapky nopTiaHAEeMeHTa OMIPEICIISAIOT 110 MPEAETY MTPOYHOCTH HA ...
H3ru6
Cxxatne
Pactsoxenne
Kpyuenne
5. CaBur
3.Ha3zoBure BsKyIIME, CHOCOOHBIE MOTJIONIATh BJIary U3 BO3AyXa.
1. I'munaa

N WD ==

L=

2. [TopTnananemMeHT
3. N3BecTh
4. ['unc

4.Kakoe BsOKYIIUE BEIIECTBO MPH TBEPACHUHU YBEINIMBACTCS B 00beMe?
1. ['munaa

2. [TopTnananemMeHnT
3. N3BecTh
4. ['unc

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

2. [TopTnananemMenT
3. N3BecTh
4. [Muric

KoHTpoJibHBIE BONIPOCHI

1.HazoBUTE HEAOCTATKU TUIICOBBIX BSIKYIIUX.

2.Ha xakue BubI OApa3IeNIsICTCA HeralleHasi M3BECTh B 3aBUCUMOCTH OT BPEMEHHU
e€ ramreHus?

3. HazoBuTe OCHOBHBIC BUIbI IIEMEHTOB 10 UX MPOYHOCTU MPU TBEPICHUHU.
YKaxXute MapKu 3TUX LIEMEHTOB.

4. Kak uzmeHseTcst 00beM MopTIaHAIIEMEHTA MPU BO3AYIIHOM TBEPACHUH?
5.IloueMy u3BeCTh HA3bIBAKOT TUAPABINYECKON 7
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Tema 6. CTpourtesibHbIE PACTBOPHI.
IIpakTuyeckoe 3ansaTue Ne 6
1. Onpenenenrie NOJBUXHOCTH PACTBOPHOU CMECH.

Heuab 3ansaTus: Hayuutecs onpenensaTs MOABUKHOCTb PACTBOPHOM CMECH C

IMTOMOIIIBIO CTAHAAPTHOT'O KOHYCA.

NHcTpyMeHTBI, TPUCTIOCOOJICHUS U MaTePUAIIbL:
1.

9

PN R WD

CUTO C OTBEPCTHEM 2,5 MM

cuto ¢ cetkor Ne(9

CTaHJAPTHBIN KOHYC

KOHYCHBIN COCYZ JUISl pacCTBOpa

MeTaJinyeckas yamia cepuyecko Gopmbl JjIsl TPUTOTOBIICHUS pacTBOPa
JonaTka

BECHI

Yachl

mThikoBKa 10-12mMm

10.xo110a ¢ Bogou
11.11eMeHT, Mecok

e

»

W

Xoa padorhi:

[IpuroToBUTH LIEMEHTHO-IIECYAHYI0 PACTBOPHYIO CMECH 33JaHHOTO COCTaBa,
Harnpumep, 1:4 no macce

PactBopHyIO cMech MTOMECTUTH B cOCY]l (KOHYCHBIN), 25 pa3 MpOIITHIKOBATH
CTaJIbHBIM CTEP>KHEM , 5-6 pa3 BCTPAXHYTH JIETKUM ITOCTYKUBAHUEM O CTOJI
Cocyn noctaBUTh O] KOHYC Tak, 4YTOObI KOHYC Kacajcsi pacCTBOPHOM cMecH.
HyneBoe nenenne noctaBUTh NPOTUB CTPEJIKH Mprudopa

HaxaTp mnpyXUHHYIO KHOIKY, 4YTOObI KOHYC CBOOOJHO TMOTpyXajics B
PacTBOPHYIO CMECh

6. Uepes 10 cex. OrmyctuTh 3yO4aTyro IUTAaHTy JO COMNPUKOCHOBEHUS CO
CTEPKHEM KOHYCa U IMPOU3BECTU OTCYET C TOYHOCTHIO A0 0,2cMm
7. 11oBTOpPUTH C HOBOM NMOPLMEN pACTBOPA TOTO KE COCTABA
8. Bplunciauth mokazaTtenb MOABMXXKHOCTH PACTBOPHOM CMECH KakK CpeaHee
apu(meTryecKoe U3 pe3ysbTaToOB JIBYX UCIIBITAHUN
9. CnenaTb BBIBOJI O IOJIBUKHOCTH pacTBOpa
Tabnuia pe3ynpraToB
Cocras KonnuectBo marepuanos Ha | ['myOuHa norpyxenus konyca B | [lonBuxHOCTD
pacTBopa | OJIUH 3aMec pacTBop pacTBOpHOU
10 Macce CMECHU
IlemenTa,| Ilecka,| Bonpl,| 1-oe 2-0e Cpennee
KI' KI' JI HUCIIBITAHHUEC | UCIIBITAHUEC
1:4 1 4 1
1:3 1 3 1
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TecT:

1.ITonBMKHOCTE PACTBOPHOM CMECH OIPEAENAT IPU OMOILIHN:
1. YceuenHoro koHyca
2. CraHgapTHOrO KOHyca
3. Ilpubopa Buxka

2.B Kakux eIMHUIIAX U3MEPAETCS MOJABUKHOCTh pacTBOpa’?
M3

KT

Kr/M3

CM

b=

3.IlmacTHYHOCTh PACTBOPHON CMECH XapaKTEPHU3YETCS
1. IlomBMXXHOCTBIO
2. BopoyaepxuBaromiei crnocoOHOCThIO

4.J1ns1 oOpBI3ra MPUMEHSIOT PacTBOP C MOJBUKHOCTBIO:
1. 10-12 cm
2. 79 cm
3. 8-12cm

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

KonTpoJsbHbIe BONPOCHI

I. Kak BimMser Ha NOABMKHOCTH PACTBOPHOM CMECH YBEIMYEHUE COAECPIKAHUS
BSDKYIIIETO MaTepralia U BOAbI?

2. Ot kakux (akTOpOB 3aBUCHUT YA000YKIIAIbIBAEMOCTh PACTBOPHOM cMecHu?

3. [Ipu mOMOIIM YeT0 MOXXHO YMEHBIIUTh YCAJIKy PacTBOpA.

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

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

Tema 6. CTpouTesibHbIC PACTBOPBI.
IIpakTuyeckoe 3ansaaTue Ne 7
2. OnpeneneHue Mo BHEIIHEMY BUY U ONTMCAHUE 3aMIOTHUTENECH.
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Heuab 3ansaTus: HayuuTecs onpenensaTs pa3inyHble BUIBI 3aII0JHUATEIIEH 110
BHEIIHEMY BUJY C OIIMCAaHUEM.

HNHCTpyMEHTBI, IPUCIIOCOOJIEHNUS U MaTEPUAIIBL:

1. Yamku
2. OO6pa3upl KOJUJIEKIMH: TIECOK PEYHOM, MOPCKOH, 1IeOCHb, KepaM3HuT,
MpaMOpHasi KpoIika.

Xoxa padoThI:

1. OcMoTpeTh 00pa3Lbl KOJJIEKIMH, TPOYNTATh HAJAIUCH HA 3TUKETKAaX U 10
BO3MO>KHOCTH 3aIIOMHUTB BELIECTBO MO BHEIIHEMY BU/Y, IBETY U COCTOSIHUIO.

2. [lomectuTh 00Opa3upl B yamku. M3yuuTs 00pasipl necka peqyHoro, meoHs,
KepaM3uTa, MPaMOPHOU KPOIIKH, OTHJIKH.

3. Ilyrem cpaBHEHUs] MaTEpUAJIOB ¢ 00pa3laMy KOJUICKIIUU OMPEACIUTh BU/T
3aI0JHUTENS U 1aTh €ro ONMCAaHUE.

4. Pe3ynbTarsl HAOMIOAEHU 3aMKcaTh B TAOIULLY.

Tabnuia pe3ynbpraToB

Hazpanue zanonuutens | @opma [Ber [Ipumenenne

IIECOK PEYHOU

IIECOK MOPCKOM

meO0eHb

KEpaM3UT

MpaMOpHasi KpoIiKa

KounTposbHbIe BONPOCHI

Ha xakue rpynmsl noapasaeisitoT 3a0JIHUTENN 110 MPOUCXOKICHUIO?

Kakvnmu kauecTBEHHBIMH MTOKA3aTEISIMU JIOJKHBI 00J1aaTh 3aII0THUTEINN?
[Iepeuncnure BUABI 3aI10JIHUTENEH.

Kak omnpenensiercss Hanuume B MECKE MNBUICBUIHBIX, TJIIMHUCTBIX W HWJIMCTBIX
yacTu?

el oSS

Tema 7. MaTepuaibl 1isl #Kej1e300eTOHHBIX M META/UIHYECKUX KOHCTPYKIIHIA.
IIpakTnueckoe 3ansaTue Ne 8
1 .McnipiTanre KpymHOTO 3amoJIHATENS it OeToHa. OnpeneneHue mIoTHOCTH,
3€pHOBOIO COCTaBa, COACPKAHUS BPEAHBIX TPUMECEN.
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Heuab 3ansaTusa: HaydyuTs CTYZEHTOB ONIPEAENATh 36PHOBOM COCTAB KPYITHOIO
3al0JHUTENS] W JIeJaTh BBIBOJ O IPUTOJHOCTH KPYIIHOTO 3alOJIHATENS UL
NpUroToBieHUs: OeToHa. OmpenenuTh MPOYHOCTH OETOHA B PA3IMYHBIX MeECTax
KEJIe300€TOHHBIX U3EINN 0€3 UX pa3pyLICHHUS .

OO0mue cBeaeHus

BeToHoM Ha3bIBalOT MCKYCCTBEHHBIM KaMEHHBIM MaTepuaj, MOJIydYeHHBIH B
pe3yJbTare TBEPACHUS PallMOHAJIBHOW IO COCTaBY, THIATEIBHO IEPEMEIIaHHOW U
YVIUIOTHEHHON CMECH W3 BSDKYIIETO BEIIeCTBA, BOJLI M 3amoiHuTened. Takke B
cocTaB OCTOHOB BBOJAT J00aBKM, YyJyYIIAIOIIME CBOMCTBA KaK CMecCed, Tak W
3aTBEPCBIINX KOHIJIOMEPATORB.

CMech KOMIIOHGHTOB O€TOHa JIO Hadajga €€ 3aTBepACBaHMS Ha3bIBAIOT
OCTOHHOI CMECBIO.

Tsokenbiii  (OOBIUHBIA)  OETOH  CONEPXKUT  IUIOTHBIE — 3alOJTHUTETU
(kBapieBbIN TE€COK, IIEOCHb WM TpaBUM U3 TUIOTHBIX KAMEHHBIX MOPOJ) U
MIPUMEHSIETCS B KAYECTBE KOHCTPYKIIMOHHOT'O MaTepHaia.

[TopuctocTs TsxKENBIX OETOHOB HE MpeBbIIaeT 7 %.

BaxnelmuM mnokazareieM KadecTBa O€TOHA SBISETCS €ro MPOYHOCTb,
BBIpaXaroliascs kiaccoM uiau mapkoil. Kiacc 6eToHa mo mpoyHOCTH Ha CXKaTueE -
9TO TapaHTHPOBaHHAas IMPOYHOCTh €ro Ha cxkarhue ¢ obecrnedeHHOCThIO 0,95.
CooTHoIIeHHe MEXIy KilaccaMu O€TOHA U €ro MapKaMmH MO MPOYHOCTH Ha CHKaTHE
Ipyd HOpPMaTUBHOM Ko3(dduumeHTe Bapuaiuu, paBHoMm 13,5 %, npencrarieHo B
Tabi.1.

Tabnuna 1
CooTHomICHNE MCKIY KiIaCCaMU U MapKaMH TAXKEII0T0 OeToHa

Knacc 6erona|Cpennss Mapxka Kiacc 6erona |Cpennsist Mapka
o IIPOYHOCTH O6eroHaTo |10 MIPOYHOCTH OeToHa 1o
MIPOYHOCTH MIPOYHOCTU  |IPOYHOCTH  |[0E€TOHA, Reoc, IPOYHOCTHU

oetoHa, Rexc, 2

5 Krc/cMm

Krce/cm
B 3,5 45,8 M50 B 21,5 294,5 M300
B5 65,5 M75 B 25 3274 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 20 261,9 M250 B 50 654,8 M700

HpOCKTI/IpOBaHI/Ie cocTaBa OETOHA 3aKJIIOYAcTCS B OIIpCACICHHUU pacxoaa

MCXOJIHBIX MaTEpPHAJIOB (BSDKYILETO, BOJIBI, MEJIKOIO M KPYIHOT'O 3al0JHUTENEN) Ha
1 M ymnoraennoi 6etonHol cMecu. OT MPaBHIILHOCTH IPOEKTUPOBAHMS COCTABA
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OeToHa  3aBUCUT €r0  MPOYHOCTb, IJIOTHOCTh,  BOJOHENPOHUIIAEMOCTb,
TETUIONPOBOJAHOCTh U MOPO30CTOMKOCTh. PaloHalbHBIM CYHTAETCSl TOT COCTaB
0eToHa, B KOTOpPOM pacxojJ BSOKYUIETO MHUHUMAJbHBINA, a 3arloJHUTENeH -
MaKCUMaJbHBIA, TPU YCIOBUM TIOJYYEHHUS IIJIOTHOTO OETOHAa C 3apaHee
HA3HAYCHHBIMU CTPOUTEIBHO-TEXHUYECKIUMH CBoiicTBaMU. CocTaB OETOHHOM cMecH
BBIPAXKAIOT B BUJE BECOBOTO COOTHOILICHHS MEXKIY LEMEHTOM, IECKOM H IIeOHEM
(rpaBueM) ¢ 00s13aTENbHBIM YKa3aHUEM BOJIOIIEMEHTHOTO OTHOIICHUSI U aKTUBHOCTH
nemenra (1:X:Y no macce npu B/I] = n) uiu B BHE pacxoja MaTepuaioB Ha 1 m?
YJI0’)KEHHOH U YINIOTHEHHON OETOHHOM CMecH, Harnpumep:

IIEMEHTA 280 kr
IeckKa 700 kr
IeOHs 1250 kr
BOJIbI 170 xr

Hroro: 2400 kr

Pa3znnuaroT HOMUHANBHBIN (JJa0OpaTOPHBIN) cocTaB 0E€TOHA, YCTaHOBJICHHBIN
JUISL CyXUX MaTepHalioB, W IMPOU3BOACTBEHHBIN (MOJEBOM) - AJII MaTepUaoB B
€CTECTBEHHO-BIAXKHOM COCTOSIHMM. JIabopaTOpHBIA COCTaB OMPENESAIOT PaCYETHO-
AKCIIEPUMEHTAJIBHBIM ~ cocOOOM.  [IpOM3BOACTBEHHBIN  COCTAaB  yTOYHSETCA
HEIMOCPEJICTBEHHO B YCJOBHUSIX IPOM3BOACTBA IIyTEM KOPPEKTHPOBKH pacxoja
3arnoJHUTENe OeTOHAa Ha BIIaKHOCTD.

[IpoekTupoBaHue cocTaBa OETOHA BKIIOYAET CICTYIOIINE 3TAIIbI:

1. BpiOop wMmatepuanoB nansi OeTOHa HCXOAsd U3 TpPeOOBAaHUH K HEMY,
OOyCJIOBIIEHHBIX ~OCOOEHHOCTSMU CIIy’)KObl M HM3TOTOBJIEHHSI KOHCTPYKLIMH.
OmnpeneneHne CBOMCTB ChIPbEBBIX MaTEPUATIOB.

2. OnpenesneHue MpeIBapuTENIbHOIO COCTaBa OETOHA PaCYETHO-IKCIIEPUMEH-
TaJbHBIM CIIOCOOOM.

3. KoppektupoBka cocTaBa OeTOHA TMPH MOJIYYECHUU TPEOYEeMbIX 3HAUCHUU
yA000YKIIaIbIBAEMOCTH CMECHM M Kiacca (Mapku) O€eToHa IyTeM IIPOBEICHUS
MPOOHBIX TaOOPATOPHBIX 3aMECOB.

4. IlpoBeneHne OKOHYATENIBHOW  KOPPEKTUPOBKH COCTaBA B YCIOBHSX
MPOU3BOJCTBA C YYETOM KoOJIeOaHWW B CBOMCTBAX 3arllOJHUTENEH WM APYTHX
(bakTOpOB.

Xoa pa6oThi:

ChIpbeBbIC MaTepUaIIbI IS TSHKEIIOTO OETOHA

Jns  ompeneneHuss coctaBa Oe€TOHAa  IPEIBAPUTENBHO  ONPENETSIOT
CJIeyIOIlMe JaHHbBIE: KJIacC W IUIOTHOCTh O€TOHA, I'paHyJOMETPUYECKHI COCTaB
3aMoJIHUTENeH, O0BEM  MEXK3EPHOBBIX IYCTOT B 3alOJHUTENSAX, MPOYHOCTH,
BJIQXXHOCTb, CPEJHIOND W HUCTUHHYIO IUIOTHOCTH 3alOJIHUTENECH, BUA U MapKy
[EMEHTa, €ro  CpPEJHIOI0 M HUCTUHHYIO IUIOTHOCTb,  YJ0OOYKJIaJbIBAEMOCTh
OETOHHOM cMecH, crtocod (opMOBaHUS U3JIETUN U3 MPOSKTUPYEMOTo OETOHA.

JInsi pUrOTOBNIEHUS TSKENIOro OETOHA B KAuyeCTBE BSKYLIMX MATEepUasioB
cienyer MIPUMEHSITh NOPTJIAHILIEMEHT U NUTAKONOPTJIAHALIEMEHT,
cylb(paTOCTONKUN ¥  IYIIIOJIaHOBBIN HeMeHTbl. MapKy 1neMeHTa Ccieayer
Ha3Ha4yaTh B 3aBUCHMOCTH OT TpeOyeMoil MpOoYHOCTH (MapKu WU Kjacca) OeToHa
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COTJIACHO JAHHBIM TabJ. 2. MUHHMasbHBIA pacxo/ LIEMEHTA JJI1 HEapMUPOBAaHHBIX
(GETOHHBIX) KOHCTPYKIIUI TOJDKEH cOCTaBIATh He MeHee 200 kr Ha 1 M® GeToHa, a
JUTSL 5KEJIe300€TOHHBIX KOHCTPYKIMM - He MeHee 220 kr . MakcuMalbHbII pacxon
1ieMeHTa B OETOHE He JOJDKEH IpeBbimarh 600 kr Ha 1 M.

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

[Ipu BBIOOpE 1IEOHS (TpaBusl) IS TSHKEIOro OETOHA CIEAYeT UMETh B BUIY,
YTO MPOYHOCTH IICOHS (B HACHIIIICHHOM BOJOW COCTOSIHUU) JIOJDKHA TPEBBIIIATH
IPOYHOCTH OeTOoHa B 2 pasa, eciiu ero mapka 300 u 6ozee, u B 1,5 pasza ajis 6eTOHOB
MEHBIIUX MapoK. MakcuMaabHO JOMyCTHUMAasi KPYMHOCTh IIE€OHS 3aBUCUT OT
pa3mepa OeTOHHpyeMOHl  KOHCTpYKIuu. JlJis  JOCTHKEHUS  He0OXOAUMOU
ya00OyKIIabIBAEMOCTH  HEJIb3S MNPUMEHATH 1Ie0eHb KpymHee Y4  4acTu
MHUHUMAJBHOTO pa3Mepa CEYEHUS KOHCTPYKIIMU U OOJIbIllEé MHHUMAJIbLHOIO
PaCCTOSIHUSL MEXAY CTEPXKHSIMHU apMmaTypbl. [Ipy M3roTOBJICHUU TUIMT MOKPBITUMA
MPUMEHSIOT 1I€0CHh C MaKCHUMaJIbHON KPYIMHOCTBIO 3€PEH, COCTABIAIONIEH 10 Y2
TOJIIUHBI TIATHL. KpymHOCTH 3amojiHUTENIe B OETOHHBIX CMECAX, MOJAaBaeMbIX 10
TpyOonpoBojgaM,  JOKHa ObITh He Oonee )5 ux auamerpa. I[LmoTHOCTH
3aMOTHUTENEH IS TSHKEJIOro OeToHa moipkHa cocTarimsth  2000...2800 kr/m?.

B xadyecTBe MEIKOro 3amoJHUTENS JJI TSHKETIOTo OETOHa CleayeT MPUMEHSTh
OPUPOAHBIA TIECOK W TECOK W3 OTCEBOB JPOOJCHHS  HMCTHHHOW TUIOTHOCTHIO
2000...2800 xr/m>. JIna 6eToHa Hauboee NPUroAeH KPYIHBIA U CPEIHUMN TIECOK T10
Moaymo kpynHocTa (M, = 2...3,5). Ilecok mist 6eToHoB Mapok 200 u BBIIIE JOJIKEH
MMETh HACBIIHYIO IUIOTHOCTh HE HIDKE 1550 Kr/M> , B OCTalbHBIX CIydYasx - He
amxe 1400 kr/m>.

Bonma s mpurotoBiieHusi OE€TOHHBIX —CMeced  JOJDKHA
OTPAaHUYECHHOE  KOJIMYECTBO  OPraHUYECKUX  BEIIECTB,  HE
OKpAaIlIMBAIOIIUX TIpUMeECcel, HePTEnPOyKTOB, Mace, >KUPOB.

CoJIepXKaTh
COZICPXKATh

Pacdet opreHTHPOBOYHOTO cocTaBa OeTOHA
s ompeneneHusl CcOCTaBa TsDKENOro OeTOHa CYIIECTBYET PsJi pacueTHO-
AKCIIEPUMEHTAJIbHBIX MeT0/0B. Hambomnpiiee pacrpocTpaHeHHE MOIYYHII METOJ
aOCOIOTHBIX O0BEMOB, COTJIACHO KOTOPOMY, BO-NEPBBIX, CYMMa OOBEMOB BCEX
KOMIIOHEHTOB B 1 M> GeToHHOI cMecu coctaBisieT 1 M>, T.e.

H+H+H[+B:1
Py Pn Py , (1)

rne I], B, II, II] - pacxompl LIEMEHTa, BOABI, Iecka ¥ mebHg Ha 1 m°
OETOHHOM CMECH, KT;
Py Pn, Puy - ACTUHHBIE INIOTHOCTH LIEMEHTA, IIECKA U MIEOHS, KI/M° .
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W, BO-BTOPBIX, IIEMEHTHO-TIECUAHBI PAacTBOP PacXOIyeTCs Ha 3allOJIHEHUE
o0BbeMa MEXK3EPHOBBIX ITyCTOT KPYIMHOTO 3aIOJHUTENS ¢ HEKOTOPOW Pa3IBUKKOM
€ro 3epeH. JTO YCIOBHE XapaKTepU3YeT CIeAyIolIee YpaBHEHUE:

£+£+B:ﬂ.yn.1{

P
Py Py Prn | 2
I1€ Py - HACKIIHAS IUIOTHOCTH MIEOHS, KI/M> |
V, - 00BeM MEXK3EpHOBBIX ITyCTOT IICOHS (B TOJISIX €IUHUIIBI);
K, - KO3(pOUIUMEHT pa3gBUKKUA 3€pPEeH KPYIHOTO  3alOIHHUTENS
(koaddurreHT U30BITKA pacTBOPa).
Kpowme Toro, B pacuere ucnomib3yercst popmyrsa 3aKkoHa MPOYHOCTH OETOHA:
Reszs=A-R, (/B -0,5), 3)
e Rs28 - IPOUYHOCTH OETOHA IPH CHKATHH, KIC/CM?;
R, - aKTMBHOCTH (MJIM MapKa) HEMEHTA, KI'c/cM?;
A - kodpdunueHt, 3aBUCAIUMNA OT KadecTBa  3allOJIHUTENEH,
IPUHUMAEMBIH 10 TabI. 3.

Tabaua 3
3HaueHune Ko3(pPpuuueHTa KauecTBa 3anoJHUTeNe OeToHa
KauectBo 3anonnureneit A
Bricokoe 0,65
PsnoBoe (cpenuee) 0,60
[TonmxeHHOTO KavecTBa (TpaBUil BMECTO IIEOHS, MEJIKHI MECOK) 0,55

Pacuer coctaBa OeroHa Mo MeTOy aOCOJIOTHBIX 0OBEMOB MPOU3BOIUTCS B
CJIeyIOIel oCIe0BaTeIbHOCTH:

1. OnpenenstoT BojolleMeHTHOe oTHouienue (B/L]), ucxons u3 Tpedyemoii
npo4yHocTH OetoHa (Rs2s), o popmyrie

ARLI
B/l]=——"—
R;+0,54R
L (4)
2. B 3aBUCUMOCTH OT MPUHSATON MOJABMKHOCTH (MJIM KECTKOCTH) OCTOHHOU
CMecH, HauOOJBIIET0 pa3Mepa 3€peH KPYIMHOTO 3aloJIHATENS W €ero BUaa

OTIPEENSIOT OPUSHTUPOBOYHBIN PAcX0/1 BOJIBI (Ta0M. 4).

Tabauma 4
OpHEHTHPOBOYHBIN pacxo BoAbl Ha 1 M° GeTOHHOM cMecH
Vno6oyknagsBaeMoc | Pacxo BOJbL, JI/M>, K KPYITHOCTH, MM
Th OETOHHOM CMECH
rpaBust eOHs
ocaaka 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. BeucIIAIoT pacxos eMeHTa Ha 1 M° 6eToHHOI cMecn 1o (opMyiie
1= B
B/
0w, ©)
rae B - pacxox Boxsl Ha 1 M° OETOHHOM CMECH, II;

B/I] - Boio1IeMEHTHOE OTHOIIICHHUE, JTOIH.
4. Pacxon mebHs (rpaBusi) ¥ necka B K Ha 1 M> GETOHHOM cMeCH BBIYHCISIOT 110

dbopmynam

= . VK
" u P

P Pugn , KT; (6)
g B I

m=|1-(=+—+—)|p
PP P
s oo , KT, (7

rae I], B, 1], II - pacxon 1ieMeHTa, BOJIbl, IIIeOHs U Tlecka Ha 1 Mm> 6eToHHOII cMmecH,
KT;
Vu - 00beM MeX3EepHOBBIX MYCTOT IIEOHS (B OJISIX €UHUIIBI);
K, - k03(ppuuMeHT pa3aBUKKY 3€pEH KPYITHOTO 3aII0JHUTENS;
Py » Pn - ACTHHHAS TUIOTHOCTD MIEOHS U MeCKa, KI/M° ;
Pun - HACHIITHAS TUIOTHOCTD LIEOHS, KI/M° .
3naueHne K0d(PGUIMEHTAa Pa3JBIKKU 3€PEH ISl YMEPEHHO KECTKUX OCTOHHBIX
cMecert npuaUMaercs 1,15...1,2, a mis sxecTkux 6eToHHBIX cMecert - 1,0...1,1. Jlus
MOJIBIKHBIX OETOHHBIX CMeECeil 3HaueHHs  3aBUCAT OT pacxoja LEMEHTa H
MPUHUMAIOTCS COTJIACHO JaHHBIM TalII. 5.
Tabmuna 5
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3nauenne kod(uirenTa pa3ABIKKH 3epEH 3aMOTHUTEINS I MMOJABHKHBIX CMECeil

Pacxoj iemenTa Ha 1 M> GETOHHOW 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
Ka)XJI0TO KOMIIOHEHTa CMECH Ha pacxo]l IEMEHTA:

o mn m
A =—— i —
o " q g o (8)

rac ll, ,ZZ, I - COOTBETCTBEHHO pacxoabl ICMCHTA, IICCKA U IHG6H51 B OCTOHE.

[TonGop ymoGoykiaapiBa€MOCTH OCTOHHOM CMECH M MapKh OeTOHa C TOMOIIBIO
OTIBITHBIX 3aMECOB

Jns mpousBojcTBa pabOT M OOECreueHUsl BBICOKOTO KauecTBa OETOHa B
KOHCTPYKIIMM WJIA U3JIETUSAX HE00XOauMO, 4TOObl O€TOHHasi CMeCh uMesa
yI00OYKIIaIbIBAEMOCTh  (KOHCHCTEHIIMIO), COOTBETCTBYIONIYIO YCIOBUSAM €€
yKIaAKU. Y 1000yKIaJAbIBa€MOCTh OETOHHOM CMECH OIICHHBAIOT TIOKa3aTelieM
MOJBI)KHOCTH ~ WJIM JKeCTKOCTH. llpu  mpoexkTtupoBaHuMM  cocTtaBa OeTOHa
yI00OYKIIaIbIBAEMOCTh CMECH Ha3HA4YalOT B 3aBUCHMOCTH OT BHJAa U Crocoda
(bopMOBaHMS U3/ENHSI COTJIACHO JaHHBIM Ta0I. 6.

Tabnuma 6

VY no0oyknanpiBaeMoCTh OETOHHOM CMECH B 3aBUCMMOCTH OT criocoda (hopMoBaHUs

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

MaccuBHbIE apMUPOBAaHHBIE KOHCTPYKIMHU, TUIUTHI, Oanku, |3...6 -
KOJIOHHBI, U3TOTaBIMBAEMBbIE C HAPYKHBIM UM BHYTPEHHUM

BUOPHPOBAHUEM
MOoHOIUTHBIE, T'YyCTOAPMUPOBAHHBIE JK€1€300€TOHHbBIE 10...18 -
KOHCTPYKIIUU TP CIOXKHBIX YCIOBUAX BUOPHPOBAHUS
u Gonee
[lepexpbITHs U CTEHOBBIE TaHEH, (POpMyeMbIe Ha
BUOPOILIONIA/IKE; TOArOTOBKA MO/ (PYHIaMEHTBHI, MOJIBI U L3 510

OCHOBAHUS JOPOT HApY>KHBIM BUOPHUPOBAHUEM

[Tocne BhIMONHEHUsT pacyeTa TOTOBUTCS MPOOHBIN 3amec oObemom 10 1 u3
COOTBETCTBYIOIIETO KOJIMYECTBA KOMIOHEHTOB. CMECh TIATENHHO MEPEMEIINBAIOT
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CHadajga B CyXOM COCTOSIHMHM, a 3aTeéM BMECTE C
pacYeTHBIM KOJUYECTBOM BOJIBI B TCUCHUE 5 MUH.
3areM ompeAensoT  yao00yKIIaasBaeMOCTh
CMECH.
[TogBuKHBIE CMECH OCENAlOT TOA ICHCTBHEM
Ornpenenchue COOCTBEHHOW MACCHI.

- - [ToaBUKHOCTH CMECH OMPENETSIOT C TTOMOIIBIO
cTaHJIapTHOTO KoHyca (puc. 30) 1Mo BEJIUYMHE OCAKH
konyca (OK) cienytouuM  obopazom. Konyc
3allOJIHAIOT  OCTOHHOW CMeChl0 B TpPH  CJIOS
OJTMHAKOBOM BBICOTHI C 25 MITHIKOBAHUSIMH KaXKIIOTO
ciosi. Ilocie 3amoiHEHUs CTaIbHOTO KOHYCa €ro
BEPTUKAJIILHO CHUMAIOT U CTaBAT PSJIOM C OCTOHHBIM
KOHYCOM, KOTOpBIM ocenaer u paciuibiBercs. C
MOMOIIBIO JIBYX JIMHEEK OIPEACISIIOT BEIHYUHY

Puc. 31. OCaJKM KOHYCa B CaHTUMETpaxX, KOTOpas WU SBIACTCS
Onpenencuue XapaKTEPUCTUKOU MOJABUKHOCTH CMECH.

KECTKOCTH  GEeTOHHOM Kectkue OETOHHBIE CMECU MPU CHATUS KOHYyCa

CMeCH: He ocenaroT. [loaToMy mJig UX YIUIOTHEHUS TpeOyeTcs

a - 10 RUONATIUU: o
3HAUYUTCIBHOC MECXAaHHNYCCKOC BO3CHUCTBUC —

BUOpaIus, NpeccoBaHnEe, BHOPOIIPECCOBAHUE.

JKecTKoCcTh CMECH TOXKE ONPENESAOT C MOMOINBIO CTAaHAAPTHOIO KOHYCA
(puc. 31) mo BpeMeHH BHOPOYIUIOTHEHHMS CMecH cleayronmM obpasoMm. KoHyc
NOMELIAIOT B CTAJbHOM IIWJIMHAP, YCTAaHOBJIEHHBIH Ha BHOPOCTOJIE, 3alOIHSIOT
OETOHHOW CMEChIO M YIUIOTHSIOT TaK jkK€, KaK INPU OMNpPENEICHUU IMOABHKHOCTH
cMecH. 3aTeM CHHUMAIOT CTajbHOM KOHYC (puc. 31a) BKIIOYAOT BUOpALMIO U
OJIHOBPEMEHHO cekyHaoMep. Korma cmecs mepepacrpenennrcs U YIUIOTHUTCS B
uunusape (puc. 316) cexynaomep BbIkItOUaroT. [lonyueHHoe BpeMsi B ceKyHAaX U
ABJISIETCS IOKA3aTEJIEM )KECTKOCTH CMECH.

Ecnu  ynoGoykiaapiBaeMOCTh  (MMOABMKHOCTh WJIM  KECTKOCTh) CMECH
OKaXETCS HE PABHOM 3aJJaHHOI, TO B CMECh HEOOJBUIUMU MOPLUAMU TOOABISIIOT
MPOMOPIUOHAIBHO JTUOO LIEMEHT M BOJY, JUOO0 HIEOEHb M MECOK U MOBTOPSIOT
OMBIT A0 MOJy4YeHUs: TpeOyemMoil y000yKIa1bIBa€MOCTH.

[Tony4unB GETOHHYIO CMECh 3aJJaHHOM MOJBUKHOCTH, U3 HEE M3rOTaBIMBAIOT
oOpasupl-kyosl (3 mT.) ¢ pasmepamu 15 x 15 X 15 cM, KOTOpbIE TOJKHBI
HaXOJAUThCA B KaMmepe HOpMalbHOro TBepaeHus npu Ttemieparype 20 °C u
OTHOCUTEIBbHOW BIaXHOCTH Bo3myxa 95...100 %.. B Bospacte 28 cyTt oOpasiibl
UCIBITHIBAIOT HA CKaTue W mo Tabn. 41 ycTraHaBIMBalOT KJjacc U MapKy OeToHa.
Ecnu Hy»Has Mapka He JOCTUTHYTA, TO JEJAETCI KOPPEKTUPOBKA COCTABA.

[Tocne onpeneneHus: GakTUUECKOrO pacxoia KOMIOHEHTOB OETOHHON CMECH
paccunTbiBatOT Kod(duimeHnT Bbixoaa OeroHa (ff), paBHBI 00beMy OETOHHOM
cmecu (1 M%) B yIIOTHEHHOM COCTOSIHMH, [EJIEHHOMY Ha CYMMY OOBEMOB CyXHX
COCTaBJISIIOIINX, 3aTPAUCHHBIX Ha €€ IPUTOTOBJICHHE, IO POopMyJIe:
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1000

L=
Vu +Vn+Vm

; )
rne V, V, V, - oObembl cocTaBIfOmMUX (IIEeMEHTa, IMecKa MIeOHs),

3aTPaYE€HHBIX Ha MPUTOTOBJIEHKME | M’  OETOHHOM CMecH, M>, ONpPEAENIAEMBIE IO

dbopmynam

Yy

_u y 11 e
P 7 p “op
yr . (72) nr . (73) WyH

b

9
(10)

rae L], I1, 1] - pacxoj cyxux MarepuajioB Ha 1 M> GETOHHOII CMeCH, KT;

Puyn > Pnn > Puyn - HACBHIMHAS TUIOTHOCTh CyXHX (LIEMEHTa, Mecka W IeOHs),
Kr/M>.

3HaueHHE BEJIMYUHBI KOA(PUIIMEHTa BbIX0Ja O€TOHA OOBIYHO HAXOJUTCS B
npenenax 0,55..0,75. Koaddunuent Bbixoga OETOHA XapaKTEPU3YET CTENEHBb
YMEHBIICHUSI 00beMa MOJTYyYEHHOM OETOHHOMW CMECH MO CpPaBHEHUIO C CYMMOM
00beMOB Bcex cocTaBistomux ee. KoadduimeHT Boixo1a 6€ToHA UCHOIB3YIOT TPU
OTPEICIICHUH PacXoja COCTaBISAIONINX O€TOHA Ha OJUH 3aMeC OETOHOCMECHUTEIIS.

KoppekTupoBka coctaBa 6€ToHa B 3aBOJICKMX YCIOBHSIX

I[Ipy  ucnonb30BaHMM B  MPOU3ZBOACTBEHHBIX  YCJIOBUAX  BIAXKHBIX
3aMoJHUTENeH MPOU3BOJAT  IEpecyeT cocTtaBa OeToHa ¢ JabopaTOpHOTO Ha
1oJIeBOM (IIPOU3BOJICTBEHHBIN) MO (popMynam:

I, = y(1+0,01W,) (11)
1L],,= LLly(1+0,01W,,) , (12)
By=By— 0,01(IT, W, + Iy W) , (13)

rae Iy, g, By - pakTudeckuii pacxon cyxux (mecka, meOHs) U pacxoj BObl Ha
npuroToBieHue 1 M> GETOHHOM cMecH, KT;

W, , W, - BTaXXHOCTb Tiecka u 1meoHs, %o.

KounTposbHbIe BONPOCHI

Yro takoe 6eToH?
Uem OeTOHHAsS CMECh OTJIMYaeTCst OT OeToHa?
Uro sBNsieTCs BaXKHEHIIEH XapaKTEPUCTUKON OeToHa?

Kakoii coctaB 6eToHa cunTaeTcs parmoHaIbHBIM?

Uem paznmuuarorcst 1a00OpaTOPHBI U TPOU3BOJACTBEHHBIM COCTABBI

OeToHa?

N3 xakux 3TanoB COCTOUT MPOCKTUPOBAHKE cocTaBa OeToHa?
Kakue ycnoBus clielyeT BBIIIOJHUTE IIPU pacueTe COCTABa TSAKEIOTO
OeTOHa MO METOIy a0COJIFOTHBIX 00BEMOB?

8. Kak omnpenenstoT moABUKHOCTb OETOHHOUN cmecu?
9. U3znoxkute METOAUKY ONPEACIICHUS KECTKOCTH OETOHHOU CMECH.

DN AW

~ o
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10. U3noxure MMoCJaCaA0OBATCIIbBHOCTE OIIPCACIICHUA MAapKU OeToHa.

Tema 7. MaTepuaJibl 1Jisl 5KeJ1€300€TOHHBIX U METAJIMYECKUX KOHCTPYKIIM.
IIpakTuyeckoe 3ansaTue Ne 9
2. TexHOJIIOTUYECKHE UCTIBITAHUS apMaTyphl 1Jisi OeTOHA

Heab 3aHATHSA: UMETh IPEACTABICHUE O TEXHOJOTMYECKOM MTPOU3BOJICTBE
apMaTyphbl, 03HaKOMJICHHUE C BUJIAMU apMaTyp.

Xoxa pa6oTbl

Jns  ucmplTaHMs CTajdd Ha PacTsHKEHHE JIO  pas3pblBa  HMCIOJIB3YIOT
IAJTHHIPUICCKUE W IUIOCKHE 00pasilbl, M3TOTOBJICHHBIC ITyTEM COOTBETCTBYIOIICH
MEXaHUYeCKOM 00pabOTKH.

OO6pa3upl TUIHHAPUISCKON (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. O6pa3iibl cTanu 15 UICIIBITAHUS HA PACTSKEHUE.

OOpasupl [JIsl WCTIBITAHUS BHITAUMBAIOT HAa METAUIOPEXKYIIMX CTaHKAaX C
auameTpoM paboueid yacth B 20MM C TOJIOBKOM, pa3Mep KOTOPOW 3aBUCUT OT
dbopMbl 3axBaTOB pa3pbIBHOM MamuHbl. Ilepexon or paboueld wactu oOpasia K
rojoBkaM, ¢opMa KOTOPBIX 3aBHCHT OT KOHCTPYKIIMU MPHUMEHSEMBIX 3aXBaTOB,
JIOJHKeH OBbITh TUIaBHBIM. HOpMalbHBIMH Ha3bIBalOT 0O0Opas3ibl, y KOTOPBIX
nuametp do paboueit yactu pased 20 mm, a niauHa padoueit yactu /o B 10 nnm 5 pa3
oonbiie nuametpa dp . OTKIOHEHHS pa3MEepoOB OO0pa3lloB OT CTaHAAPTHBIX HE
JOJKHBI TIPEBBIIIATh 3HAYEHUM, TPUBEICHHBIX B Ta0m. 1.

Tabmura 1.

Jonyckaemble OTKIOHEHHS pa3MepoB o0pasuoB cTaIM

Hwamerp PasMepnt paGoueit wacT, M Pasnoers nauGonnuiers u rau-
7 obpasuon, : MCHLILICTO JTAMCTP 10 JUTHie
.MM no AHamMerpy 1o JUnlie padoucii yacTi obpasila, MM
Ho 10 10,1 +0,1 " +0,02
10 u 6onee +0.2 10,2 i +0,05

37



Ilepen ucnblTaHUEM IWIMHApPUYECKHE OOpas3Lpl TUIATEIBHO HU3MEPSAIOT NPHU
NOMOIIM IITAHTEHIUPKYJISI WM MUKPOMETpa C TOYHOCTHIO 10 0,5 MM ciieyronmm
oOpazoM:  auameTp do U3MEPSAIOT B JBYX  B3aUMHO  IMEPIEHIUKYJSPHBIX
HaIlpaBJIEHUAX B TPEX MECTaxX I0 JJIMHE paboveil yacTu.

[Ipu ucnpiTaHUK CTEPKHEN TUAMETPOM 110 36 MM U MPU HATMYUHU PA3PbIBHOM
MalluHbl O00JBIION MOITHOCTA MOYHO TOJIb30BAaThCSl HENMPABUIBHBIMU 00pa3LiaMH.
Ecnu ’xe mnpuxomuTcs BbITauMBaTh oOOpaszel, TO HEOOXOAMMO MPEAOXPaHATH
MOCJIETHHE OT IeperpeBa W Hakiena. JlJis M3roTOBIEHHS] HATYPAJIbHBIX 00pa3LoB
OTINJIMBAIOT OT CTEPAKHEN 00pa3libl COOTBETCTBYIOLIEH JIJTUHBI.

3areM BBIYMCIAIOT IUIOIIAJb IIONEPEYHOro cedyeHus oOpasua So o
HAaUMEHBIIUM U3 IOJIY4EHHBIX pa3mMepoB ¢ TOYHOCTBIO A0 0,5%. Kpome toro, Ha
IOBEPXHOCTH

oOpa3ia HaHOCAT KEPHOM PHUCKU U HU3MEPSAIOT PACCTOSIHUE MEXKIY HUMH -
pacueTHyro JUIMHY oOpasua/ly- ¢ TouHocthio a0 0,1 mm. Ha obGeux romoBkax
KaXJ0ro ooOpasiia HaOuBaroT kiekima (HoMep oOpasma). CTanb Ha pacTsSKEHHE
MCIIBITHIBAIOT HA PAa3pbIBHBIX MAIIMHAX pa3au4Horo tuma. Ha puc.2 nokasan o0muii
BHJI YHUBEPCAIBHON UCIIBITATENLHON MaMHbl TUa Y MM-50.

Pucynok 2. O61muit BU yHUBEpCANbHOM HcHbITaTeIbHONM MamuHbl YMM - 50.

[Tognexamuii ucHIbITAHUIO O0pa3el] MOMENIAlOT B 3aXBaThl MAIIUHBI U
LHEHTpUpYIOT ero. [Jlnsg 3amuMcu auarpamMmbl — pacTsDKeHUss Ha  OapaOaHe
ABTOMATUYECKOTO CaMOMUUIYIIEro Mpuoopa 3aKperuisitoT MUJUIMMETPOBYIO Oymary
M yCTaHaBJIMBAIOT MaclTaObl Harpy30K U aedopmanuii. [locie ycTaHOBKU CTpENKU
IIKaJbl CHUJIOM3MEpHUTENIs MAIlMHbl Ha HyJlb, BKJIIOYAIOT €€ JBUTareilb U
HCIBITHIBAIOT 00pasell Ha pacTsLKEHUE 10 MOJIHOTO paspyuieHus. [Ipu stom crenst
3a HapacTaHUEM Harpy3Kd IO JBWKEHUIO CTPEJIKH CUJIOM3MEPUTENd W 34
nepopmareit obpasma mno auarpamme Aedopmainuu. Hapactanuwe Harpy3ku
JOJKHO OBITh IJIABHBIM.

Pe3ynpTaThl MCHBITAHUSI CTAJIBHOTO 00pa3la Ha PACTSKEHUE MOJIY4aroT B
BU/JIC 3aBUCUMOCTH MEXy Harpy3koi u aedopmarnueit (puc. 3).

[IpsiMoil yyacToK auarpamMmbl pacTskeHus: (OT Hadajla KOOPJAMUHAT 10 TOYKH
1) noxka3piBaer, uTO YymIuHeHue (nedopmanms) oOpasna A /Bospacraer
OPOMOPLMOHATIBHO MPWIOKEHHOW Harpy3ke p. Ecnum  o0paszeny moaBeprHyTh
PACTSKEHUIO HAIPY3KOM, paBHOW UM MEHBIIEH pp, @ 3aTEM CHATBH 3TY HArpy3Ky, TO
oOpazell MpPUMET MEPBOHAYAIbHYIO NJUHY, T. €. B HEM OYIyT OTCYyTCTBOBAaTh
octatounble nedopmannu. Touka / Ha KPUBOW PACTSHKEHUSI COOTBETCTBYET npeoeny
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NPONOPYUOHATLHOCMU, T. €. TOMY HauOOJbIIEMY HANPSKCHHUIO, MPH KOTOPOM
pacTshKeHHe MeTajula MPSMO IMPOIMOPIUOHATIBHO HArpy3ke. JTO HaNpsHKEHHE o,
Mlla, BeraucisroT mo popmyie:

4
b 5 P,
o, ==L,
2 3 g
A i (1)
el
% r7e pp — Harpy3Ka IpH mpejelie mpomop-
§ IIMOHAJILHOCTH, H;
So — TepBOHAYAIbHAS IUIOIIAIb OE-PEUHOIO
ceueHus obpasma, M2,

Yonmene, 42

Pucynoxk 3. Jlnuarpamma nedopmanuii mpu pacTsHKeHUR
o0pasia u3 MajloyriaepoIuCTON CTalu

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

Ha pumarpamme 310 moka3zaHo KpuBOWM 1-2, KOTOpas 3aTeM NEPEXOIUT B
TOPU30HTANBHYIO 2-3. Hanuume ropu30HTAIBHOIO y4yacTKa YKa3bIBa€T Ha TO, YTO
o0Opazel; CcaMOMNPOU3BOJBHO BBITATUBAETCA (TE€UET), XOTS Harpy3ka ocTaercs
ITOCTOSTHHOM.

Hampsokenue, mpu  KOTOPOM TOSIBISIETCS TEKYy4eCTh CTalld, Ha3bIBAIOT
npeaenoM TeKydecTu. PasznuuaroT mnpeden TekydecTd (U3MUECKMH U Tmpeaen
TEKY4E€CTH YCJIOBHBIM.

1. Ilpeden mekyuecmu ¢usuyeckuii - HaUMEHBIIEE HANPSDKEHUE, MpH
KOTOpOM oOpaszer] aedopMupyercss 0e3 BHUAMMOIO yBelWueHHs Harpysku. [lpu
UCTIBITAHUM 00pa3la CTalu CIASAAT 3a MOKAa3aHUSAMHU CTpENKHU cuiouzMeputens. Kak
TOJIKO CTaJIb JOCTUTHET Ipe/iesia TEKyUeCcTH, CTpeliKa Mpudopa OcTaHaBIMBAETC, a
3aTeéM BHOBb HAaYMHAET JBUTAThCS. 3HAYEHHsI HArpy3KH ps B MOMEHT OCTaHOBKHU
CTPEJIKK (PUKCHUPYIOT U TPUHUMAIOT 332 HArpy3Ky, COOTBETCTBYIOIIYIO MpEAeIy
TekydecTuss Mlla, (puznueckoMy), KOTOPBINA BEIYUCIISIOT O (popmyiie:

0 2)
TJIe ps — Harpy3Ka Ipu npejene TeKkydectu, H;
So — mepBOHaYaNbHAs IUIONIAb IOIEPEUYHOIO CEeYeH s 00pasa, M2,
2. Ilpeden mexyuecmu ycloeHwill o, - HAMPSHKEHUE, TP KOTOPOM 00Opaserl
MOJy4YaeT OCTaTOYHOE YyJJIMHeHue, cocrapistoilee 0,2 % nepBoOHAYaIbHOM JJIMHBI.
Ero ompemenstor B Tex chydasx, KOTJa TIPH paACTSHKEHUU oOpasia He
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O0OHapyXMBAIOT PE3KO BBIPAKEHHOI'O SIBJICHUSI TEKYyYECTH, W Ipenes TEKy4ecTH
(uznyecKuil He MOXKET OBITh ONPEAENIEH YKa3aHHBIMHU BBIIIIE CIIOCOOaMMU.

3. Ilpederom npounocmu npu pacmsadcenuy - Ha3bIBAIOT HAIPSDKEHUE,
KOTOpPO€ COOTBETCTBYET MAaKCUMAJILHOM Harpyske, IpeAeCTBYOMEN pa3pyLIEeHUIO
obpa3ua. MakcuMmanbHasi Harpy3ka MOXKET OBbIThb JIETKO OIpelielieHa B Ipoliecce
MCIBITaHUSl CTAILHOTO 00pasiia, Tak Kak Ha IudepOraTax UCTIBITATEIbHBIX MAIIUH
MMEETCsl BTOpasi KOHTPOJIbHAs CTPENIKa, KOTOpas YBJIEKAeTCsl padoyeil CTpeskon
MAIINHBI J0 KpaHEero MoJIoKeHus U (UKCUpYyeT HauOoJbllee OTKIOHEHHE padouei
CTPEJIKH.

Ha nuarpamme (cMm. puc. 3) Toukoil 4 3adukcHpoBaHa MaKCHMajbHas
Harpy3ka, KOTOpylo BblAepxkHUBaeT oOpazen. Haunnas ¢ 3Tol Touku, Aegopmarius
KOHIICHTPUPYETCSI B KaKOM-JIMOO OJHOM MECTE, KOTOpOE€ HAYMHAET OBICTPO
pacTArMBaThCA U YMEHBIIATh IUIOLIA]b [TONEPEYHOro ceueHus. IIpu aTtom Harpyska
najaer A0 TOYKHU S5, I/1e MPOUCXOJUT pa3pbiB 00pasia.

[Ipenen npounocTH npu pactsbkenuu ©, MIla, BBIaucistoT no popmyie:

Py

S 5
' 3)

r7e p, — HauOoJIbIlIasi HArpy3Ka, MpeAIIeCTBYOIIas pa3pbiBy ooOpasia, H;

So— mepBOHaYaNbHas IUIOWAb IOIEPEYHOTO CEYEHHs 00pa3ua, M.

4.  OmHocumenvubiM  YOIUHeHUeM HA3bIBAIOT OTHOIICHUE MPUPAIICHUS
pacyeTHOW JJIMHBI OOpaslia IMOcjie pa3pbiBa K €€ IMepBOHAYAJIbHOW JyuHe. Jlis
ompeeseH!s] OTHOCUTEIBHOTO Y/UTMHEHUS! UCIIBITAHHOTO CTAJIbHOTO oOpasiia obe
€ro 4YacTd TUIOTHO TPUKJIAABIBAIOT OAHY K JIPYroil W M3MEpSIOT JJIMHY 00pasia
nocJie pa3psiBa /; (puc. 4).

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

01 - 1.0
& =—— x100,
(R
rjae [} — anuHa oOpasiia mocJie pa3pbiBa, MM;
lo — pacueTHas (HauajgbHasl) AJIMHA 00pa3lia, MM.

-
—

LI

Puc 4. OnpeneneHue OTHOCUTENHHOTO YIUTMHEHUS 00pasiia.

OTHOCHTENbHOE Y/UIMHCHHE BBIYHCIAIOT KaK cpefaHee apudMeThuuecKkoe M3
PE3yJIbTATOB BCEX OIPEICICHUM.
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PCSYHBT&TI)I HUCIIbITAHUN CTalud Ha pacCTs>KCHHUEC 3aHOCAT B OTUCT II0
J'Ia60paT0pHI)IM pa60TaM U II0 IIOJYYCHHBIM PC3YJIbTAaTaM, a TAKXKC II0 HAaHHbBIM,

MIPUBEICHHBIM B Ta0J1. 2, ONPEIEIAIOT MapKy UCCIETyEMOM CTalu.

Mexanuyeckue CBOICTBA YriepOMUCTBIX CTAAeil
0OBIKHOBEHHOI0 KayecTBa

-MEI DICal CTaIIH l_[ JCTICIT TCKYYCC I—prJICJI I'[DO‘IIIOCTH N
v A | MiTasneenee | TP pacTmRem, |1 eareuoc

Ct0 - He menee 310 20-23
Crl cm, nic 2 320 - 420 31 -34
Cr2 cm, nic 200 — 230 340 — 440 2032
Ct3 e, nic 210 -250 380 — 490 J3 406
Cr4 ¢cn, nic 240 — 270 420 — 540 - 91494
Cr5len 260 — 290 460 - 600 17 - 20
Cr6 ¢, nc 300 - 320 He menee 800 12—-15

[Tpumeuvanne. JONOAHTENLHBIC HHACKCH! «CM» — CMOKOHHAS CTAIDb, «l1CH —
NONYCMOKOUHAS CTab; B cTanu Mapku CTST rc noBelLEHHOE conep:Kalue Mapramua.

Tabmnura 2.

O6opynoBaHue U MaTepuabl: MPECC, JINHEWKa, 00pa3Lbl apMaTyphl,
IITAHT€HIUPKYJIb.

Tema 8. KameHHble MmaTepuabl.
IIpakTnueckoe 3ansaTue Ne 10
1. ColicTBa M MPUHUMUIIBI TIPOU3BOJICTBA KEPAMHUKHU

Heab 3aHATHA: OLIEHKAa COOTBETCTBUA Kupnuya Tpedoanusim 'OCTos
O0CMOTpPOM 1 06MepoMm. OrpeseseHre BOJONOTIOMEHUS 1 MapKU KUPIIUYA.

Xoa padoThi:

KepamuyeckmMu  Ha3bIBalOT HCKYCCTBEHHBIC KaMEHHBIE  MaTepHalbl,
MoJIydyaeMble W3 TJUHAHBIX Macc MyTeM (OopMOBaHMS, CYIIKH U TOCJIEAYIOIIETO
oOxwura. Ilocne o0xura kepamMuueckre mMaTepualibl MPUOOPETAIOT 3HAYUTEIBHYIO
MIPOYHOCTh, BOJOCTOMKOCTb, MOPO30CTOMKOCTb WU Psifi APYTUX LIEHHBIX CBOWCTB.
Cpenn KepaMHUYEeCKHX MaTepuajoB HaWOONbIIEE pPaCHpPOCTPAHECHHUE HMEIOT
KepaMHUUYECKHil OOBIKHOBEHHBIM W IYCTOTENbI Kupnuuu (puc.l.), mycToTenbie
KepaMHuueckure KaMHu (puc.6.2.), 0OJUIOBOYHBIE TUIMTKH, KEpaMHUECKash Yepenuiia
Y KEPAM3HT.

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

Kepamuyecknii KuUpnu4y HM3rOTaBIMBAIOT M3 JIETKOIUIABKUX TIJIMH C
OTOIAIONUMU J0OaBKaMU WK 0€3 HUX, TUTACTHUYECKUM WIIH MOTYCYXHM CIIoco0amMu
MIPECCOBAHMS U C MOCIEAYIONIEH CYIIIKOW U 00KUTOM.

[Ipu mnacTuueckoM crioco0e, IIIMHY U3MENIbUaloT CHavaja B BajibllaxX, a 3aTeM
B TJIMHOMSUIKE, TAe €€ yBIaXHAIT 10 18-25% u mepemMemumBaroT J0 MOJTYYEHHUS
oJHOpOAHOW Macchl. [loAroToBleHHYIO Maccy TMOJAlOT Ha MPECCOBAHHUE B
MPUEMHYIO JICHTOUHOrO mnpecca. [lunmHapudeckuil IMIHEK mpecca ¢ JIOMacTsIMU
MPOTAJIKMBAET MAacCy uepe3 MYHIITYK. Macca yIJIOTHS€TCS U BBIXOAUT U3
MYHIITYKa B BUJE YETHIPEXYroJIbHOTO Opyca. 3aTeM MOJIy4aloT KUPIUY - ChIPEIl
3aJIaHHOW TOJIIMHBI, pa3pe3as IBIKYIIMICS Opyc mornepek, TOHKUMHU CTaIbHBIMU
MIPOBOJIOKAMHU PE3ATEIIBHOTO YCTPOMCTBA.

[Ipu momycyxoMm crmoco0e, MOJCYIICHHYI0O W MEIKOU3MEIbYCHHYIO TIHHY
THIATEIBHO MEPEMENINBAIOT U YBIAKHAIOT 10 8-12%. IIpeccytoT kupnud-ceipen Ha
PEBOJIBBEPHBIX Tpeccax moj AaBiieHueM o 15 MIla.

Cymka Kupnuya-ChIplia OCYIIECTBISAETCS B CYyIIMIKaX, a OOXHI - B
TYHHEJIbHOM I1€YH HEMTPEPBIBHOTO JEHUCTBUA.

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

IIpubopwi: MepHast TMHEWKa WM IITaHT€HIUPKYJIb, YTOJbHHUK.
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Ot kaxa0i nmapTuu (pa3Mepbl €€ YCTaHABIMBAIOTCA B KOJUYECTBE CYTOYHOM
BbIPAOOTKU MPEAnpusiTrs) oToupatorcsa oOpasibl B konuyectse 0,5%, HO HEe MeHee
yeM 100 mTyk.

W3 gucna oroOpaHHBIX 00pa3moB, 10 mMTyK WUCMONB3YIOT JJIA ONpPEaeTICHUs
MIPOYHOCTH NP CXKATHM, 5 IITyK — Mpeaena NPOYHOCTH NPH U3ruode, 5 MITyK —
MOPO30CTOMKOCTH, 5 IITYK — BOJOMIOTJIOIIEHUSA U CPENHEN INIOTHOCTH, 5 IITYK — HA
HaJM4HE U3BECTKOBBIX BKIFOUEHUN.

Kupnud, oToOpaHHbIi B NepeyBIaKHEHHOM COCTOSIHUH, TIEpe]] UCTIBITAHUEM
BBIJICP)KMBAIOT B TOMEIICHUH J1a00paTOPUU HE MEHee 3-X CYTOK WUJIM B CYIIMJIBHOM
mkady npu temneparype +105°C B TeueHne 4-X CyTOK.

Jns  omnpenenenust cooTBercTBUs Kupnuda TpeboBanusiM ['OCTa ero
OCMAaTPUBAIOT U MTPOBEPSIOT MO YKA3aHHBIM J1aJIe€ MOKA3aTEIIAM:

a) JUHEHHbIE pa3Mepbl MO JJIMHE, IIHPUHE, TOJUIMHE B MM H3MEPSIOT C
NOTPEIIHOCTRI0 0 | MM METajuIMYecKOW JIMHEMKOM WM CHEelUaJIbHBIMU
mabioHaMu B TPEX MeECTax — MO pedpaM U CepellMHE T'PaHHU. 3a OKOHYATEJIbHBIN
pe3ynbTaT NPUHUMAIOT CpeIHEE apU(PMETHUECKOE TPEX U3MEPEHUI;

0) He NpPSIMOJUHEHHOCTh TPaHU M pedep B MM IO MOCTEIU U JIOKKY
YCTaHABJIMBAIOT C TOYHOCTHIO 10 | MM, U3Mepsisi IPU 3TOM BEJIMYHHY HauOOJIBILIETO
MIPOCBETA MEXK/Y YIJIOM KUpIHYa M yrojabHUKaA (pHc.6.3.) U 3alKUChIBAIOT B KypHAJ
BCE€ PE3YJIbTATHI;

e

T |

1 1\

Puc.6.4. Kupriny kepaMU4eCKUid MOJTHOTEbIN
1 — mocrtenn, 2 — TOXKOK, 3 — THIYOK
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B)  ONpENENsOT HAJMYUE TPEIIMH Ha JIOKKOBBIX M THIYKOBBIX T'paHsX.
TpeurHbl, HauMHASCh HA OJHOW TMOCTENH, MEPECEKAIOT JIOKOK MM THIYOK U
MepexXosIT Ha JPYyrylo MocTenb. HanOonbmryio MIMHY H3MEPSIOT C IMTOMOIIBIO
JIMHEMKU W YTOJIbHUKA MO OJAHOM W3 MOCTENEH, MEPNEHAUKYJIAPHO JOXKY WU
THIYKY. 3alUCHIBAIOT B ’KYpPHAJI JUIMHY BCEX TPEILIHH.

[TOoMOBHSIKOM CUMTAIOT WU3MENHUSI, COCTOSIIIME U3 MAapHBIX IOJOBUHOK WIIU
MMEIOIIHNE TPEIIUHBI, POTSHKEHHOCTBIO MO MOCTEIN MOJHOTEIOr0 KApmuda 0ojiee
30 MM, mycTOTeNbIX — 0OJiee YeM JI0 MEepPBOro psia MyCTOT Ha BCIO TOJIIHUHY
KUPIINYa;

I') OTOMTOCTH W MPUTYIJICHHOCTH YTJIOB M pedep onpeneistoT (1o pedpy) ¢
MOMOIIBIO YTOJIbHUKA U JIUHEHKH ¢ TOYHOCTHIO 10 1 MMm. (puc 3.3.) Hambosbleh
JUIMHBl OTOUTOCTH WJIM TPUTYIUIEHHOCTH. B ’KypHan 3amuchIBalOT Pe3yJIbTaThl
OTOUTOCTH BCEX YIJIOB IO HamOOJbIIEeMy 3HaueHHIO, Hanpumep, L;>L,, mortomy
3anmuchiBalOT Li= ... MM;

J) HaJU4YUe «HEJO0XKOra» M «IEpekora» OMPEACINSIIOT MO LBETY U 3BYKY,
CpaBHMBAsi HCCIEAyeMblid oOpaser] ¢ 3TajoHOM. bojee CBETIbIA KUPIUY, YeM
ATaJIOH, W TIYXOW 3BYK MpHU yAape MOJIOTKa — MpHU3HaKu «Hepoxkoray. IloctaBka
MOTPEOUTENIO KUPIUYA «HEAOXKOra» M «IEepeKora» He JOMYyCKaeTcsl, TaKk KaK OH
SIBJISIETCS OPaKOM.

€) JUIs OIPEACIICHUS] HAJIMYUs U3BECTKOBBIX BKIIOUEHUM KUPIHUY MOMEIIAIOT
Ha pEelIeTKY COCy/ia C BOJOU U KUIATST B TEUEHUE Yaca.

W3BecTkoBbIE BKIIOYEHHUSI B mporiecce kumsiueHust racsarca (CaO + H,O =
Ca(OH),), yBenmnumBasch B 00bEME W NPHUBOAAT K TMOSBJICHUIO TPEIIMH Ha
MOBEPXHOCTH KHUPIIUYA, OTOMTOCTEH © BBIKOJIOB. [3BECTKOBBIE BKIHOYCHUS
IPOCMATPUBAIOTCS B BUJIE OEIbIX 3¢PEeH Ha TOBEPXHOCTH KUPIUYA.

[lony4yeHHbIE pE3yJAbTAaThl MO BHELMIHEMY OCMOTPY CJIEAYET CpPaBHUTH C
tpeboBanusimu ['OCTa, nmpuBeneHHbiMu B Tab6mn.3.1. u caenaTh 3aKIIOYEHHE O
KauyeCTBE KUpMUYa JaHHOW MapTHUH.

2. Onpenesienre BOAONOIJIONIEHUSI KHPIIMYA

Ilpubopwi: cymunbHbIN 1IKad, BECHI C pa3HOBECAMU, EMKOCTh C JICPEBSIHHOM
PELIETKON U BOAOM.

HcnpiTaHue kupnuya Ha BOJOMOTIIONICHUE MPOU3BOJST HACHIIICHUEM MSTH
00pa3oB B Boge ¢ Temneparypoii +20°C unu B Kunsimel Boje B TeUeHHe 4 9acoB.

[TepBbiii crioco6. BeICyIIEHHBIHN 10 MOCTOSHHOW MacChl KUPIUY B3BEIINBAIOT
¢ TouyHOCThIO 710 0,1 T ¥ yCcTaHABIMBAIOT HAa PEIIETKY C BOAOW Tak, 4TOOBI YPOBEHB
BOJIbI B cOCyJie ObLT BhIIIE 00pa3iia He MeHee YyeM Ha 2 cM. OOpasell BhIIepKUBAIOT
B Boje 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 onpeaensioT mo

dbopmyre

Bwmac=(m;—m/m) 100%,
rae B mac - Bomomorionienue mo mMacce, %;
m; - Macca oOpasiia HachIIEHHOTO BOJIOM, T
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m - Macca 06pa3ua BBICYIIICHHOI'O OO MOCTOSIHHOM MacCChl, I .

OcHoBHBIE TpeOOBaHUS K KAUECTBY KUPIHYa

Taomuna 1

Jlonyckaemble OTKJIOHEHUA,
OTKJIOHEHHUS JIJIsI YCTaHOBJICHHbBIE TIPU
KUpIuya 0CMOTpE 00pa3IoB
[TapameTtpsl kauecTBa IJIACTUYECKOTO U
MOJIyCYXOT0
IIPECCOBAHUS, MM 1 2 3
1 2 3 4 5
Juna 250 Mmm +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 (rpaneil)
yrios 10-15 mwm, mrT. 2
OTOUTOCTH U MIPUTYILIE-
HHOCTH pebep, He 10XO0-
JSIIMe J10 MyCTOT, TITyOu-
HOU OoJiee 5 MM, JJIMHOM 1O
pedpy ot 10 10 15 MM, miT.
2
TpemuHb! TPOTAKEH-HOCTHIO
IO TOCTEJIN MOJIHOTEIOTO
kupnuya 10 30 MM, IyCTOTEIBIX
u3Jienuil He 6osee yeM 10
MIEpPBOTO psiAa MyCTOT, IIT.
Ha JIO)KKOBBIX TPaHsX
Ha THIYKOBBIX TPAHIX
1
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Crernenb 00xura Oranou

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

3

Pe3ynbTarsl ncnbITaHU 3aHOCAT B Ta0I. 2.
Tabnuua 2

OHpGIICJIGHI/IG BOOOIIOIIOIICHU A

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

Bropoii crioco0. B3pemnennsiii oOpasel yKiIaablBalOT B COCYJl C BOJIOM Ha
PEIIETKY M KUIATAT B TedeHwe 4 4acoB, Iociae 4ero oxymaxparor go +20°C
HEIPEPHIBHBIM JOJIUBAHUEM B COCY/]l XOJIOAHOUN BOJBI, & 3aTEM

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

Tema 8. KameHHble MmaTepHuabl.
IIpakTuueckoe 3ansaTue Ne 11
2. OnpeneneHue MapKku Kupnuya

Lensb 3aHsATHA: OLIEHKAa COOTBETCTBUs Kuprnuya TpedoBanHusiMm ['OCTos
0CMOTpOM 1 06MepoMm. OrpeeneHrne MapKki KUpIUya.

OO01mue cBeaeHus

Mapka kupnuya onpeaensieTcss no CpeaJHEMY U MUHUMAJIbHOMY Pe3yJbTaTy
3HAYCHUH TIpeiea MPOYHOCTH IIPH CKATUU U U3THOE.

Ilpubopwi: chepudeckas dalka, IIMaTeNlb, CTCKISHHBIC TJIACTUHBI, JIICTOBAS
Oymara, COBOK, METAUTMYECKHE JIMHEWKH, €MKOCTh C BOJOW, MEPHBIA ITUIMHJP,
TEXHUYECKHUE BEChl U TUAPABINYECKUN MpeccC.

Mamepuanwvr: noptiananeMeHT Mapku He Hike 300.
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a) ornpeesieHne MPOYHOCTH MPHU CKATUU

W3 noptiaHalieMeHTa MPUTOTaBIMBAIOT B CTaJIbHOM 4YallKe TECTO,
BOJIOIIEMEHTHBIM OTHOLIIEHHUEM B mipeenax 0,24-0,30.

OtoOpaHHble 1JI1 UCIBITAHUS KUPIHYM PACHUIMBAIOT JUCKOBOW MWJION Ha
pPacIMIOYHOM CTAHKE Ha JIBE PABHbBIC YACTH.

[lepen n3roroBneHreM 00pa3OB, KUPIHY MOTPYKAIOT B BOJAY HE MEHEE YeM
Ha 5 MUHYT.

Ha nuct U3 cTekia KiaaayT CMOYEHHBIM B BOJE JINCT OyMaru, Ha KOTOPBIM
HAHOCAT LIEMEHTHOE TECTO TOJIIMHOM OKOJO 4 MM M YKJIaAbIBAIOT MOJIOBUHKY
kupnrda. Ha BEpXHIOI MOBEPXHOCTh 3TOM MOJIOBUHKH KHPIIMYA TAKKE HAHOCAT
CJIOM LEMEHTHOTO TECTAa M CBEPXY YKJIAABbIBAIOT BTOPYK) MOJIOBUHKY KHpIIHAYa,
U3JIMIIKY IEMEHTHOT'O TeCcTa Ha OyMare U IIBe cpe3aroT HOXKOM. J1Jisi BBIpaBHUBaHUS
BEpXHEH MOBEPXHOCTU 00paslia BHOBb OEpyT JIUCT CTEKJa ¢ OymMaroi u TECTOM H,
IEepeBEpHYB 00pasell, YKIaAplBalOT €ro Ha A3TO TecTo. ToiuHa MIBa U
BBIPaBHUBAIOIIMX CJIOEB HA BEPXHEW M HUKHEW MOBEPXHOCTSAX 00pa3lOB JOHKHBI
OopiTh OT 3 g0 5 wmm. IloaroroBieHHble OOpasibl OMKHBI WUMETh B3aUMHO
napajuieibHble MOBEPXHOCTU U NEPHEHAUKYJIIPHbIE K OOKOBBIM I'paHsM (puc.3.).

JlomyckaeTcsi MCIIBITBIBATh 00pa3iibl, CKJICEHHBIE U3 1IEJIOr0 KUpIUYa.

N3roToBieHHble 00pa3lbl BbIICPKUBAIOT B KAMEPE HOPMAJIbHOIO TBEPJICHUSA
He MeHee Tpex cyTok mpu Temmeparype 20+3°C u oTHOCHTENBHON Bia)HOCTH 90-
95%. W3MepsAOT NUMHEWKOW MUPUHY U JJIMHY KaXI0W moctenu olpasima ¢
TOYHOCTBIO /70 | MM U BBIUHCISIOT IUIOHIA/b KakK CpelHee apu(pMeTHUecKoe
pe3yJbTaTOB U3MEPEHHH JIByX MoBepxHOcTeil. OOpa3libl yCTaHABIMBAIOT B LIEHTPE
OMOPHOM IIUTHl Tmpecca. Harpyska mpu HCOBITAHMM JOJDKHA BO3pacTaTh
HenpepbIBHO co ckopocThio 0,15 MIla/c.

[Ipemen NMPOYHOCTH HPH CXKATHU Ry, Kre/cm?, o6pasia BBMUCIAIOT 110

bopmyie
Rex= P /F,

rne P - mamOombinasi Harpyska, YCTaHOBJIEHHAs TIPU MCIBITAaHUU 0Opasiia,
KIC;

F - miomans momepedyHoro cedeHusi oOpaslia, BBIUMCIsSIEMas Kak
cpenHee apudmeTHYecKoe 3HAUCHHME IUIONMIAJICM BepXHEH U HUXKHEH ero

MIOBEPXHOCTEM, cM?,

Pucynox 4. Ky6 u3 kupnuda j1s1 UCTIBITAaHUS HA CKaTHE
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Cpeanuii mpeaen NOPOYHOCTH TIPU  CXKATUM  OOpPa3IOB BBIYUCISIIOT C
TOUHOCTBIO 1 Kre/cm?, kak cpemHee apu(METUYECKOE 3HAYEHHE [0 Hpeeiy
IIPOYHOCTH MPHU CKATUU. Pe3ynbTaThl HCIIBITAHUI 3aMIMCHIBAIOT B TA0I. 6.

TaOmnuma 6

OHpG,Z[eJICHHe IMIPOYHOCTH IIPH CKATHUHU

Pazmeps1 [Lnomans [Tokazanus Pazpymaro- [IpoynocTh
No | GEICHHL, cm? CCUCHHU, MaHOMeETpa mas U CXKATHH,
o
cm? npecca Harpys3Ka, Kre/ cm?
a B
KI'C
1 2 3 4 5 6 7

0) ompeaeneHre MPOYHOCTH TP U3rude

Ilpubopel u Mamepuanvl T€ €, YTO U MIPU OMPEICTICHUH TIpeiesia MPOUYHOCTH
MIPU CXKATUW KUPIUYa.

B Tedenne 5 MMHYT KHpIIMY HACHIIIAIOT BOJOM, ITOCJIE YETO HAa BEPXHEU
MOCTEIM, B MECTE Tepeaul Harpy3Ku, U Ha HUXKHEWU, B MECTE ONUPaHUs KUpIHUYa
Ha ONOPbI, HAHOCAT W3 IEMEHTHOIO TECTa IMOJIOCKM MMIHPUHOW 2-3 CcM u
TOJIIIMHON OKOJI0 3-5 MM. Ilojsockm nenaroT ¢ mMOMOIIBI0 METAUIMYECKUX JIMHEEK
WM 11a0J0HOB. B mycTOTENOM KUpNHyYe MyCTOThI, KOTOPHIE MOMAJal0T HA OMOPbI,
nepes; HAHECEHWEM Ha HHUX TOJIOCOK 3alOJHSAIT LEMEHTHBIM pPacCTBOPOM.
JlomyckaeTcsi BMECTO IOJIOCOK MOBEPXHOCTh 00pa3iia NOABEPTHYTh HUTHU(POBAHUIO.

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

OmnpenensitoT BBICOTY 00pasuia, Kak cpeaHee apupMeTHUecKoe JIBYyX
U3MEpeHUl OOKOBBIX TrpaHel (MCKIoYasi TOJNIIMHY BBIPABHUBAIOIIETO CJIOS) U
MIUPUHY — KakK cpefHee apuPMETHYECKOe 3HAYCHHUE JBYX H3MEPEHUN BEpXHEH U
HIKHEW TpaHeil. Kupnud ykiaaplBaroT Ha ABE HWIMHAPUYECKUE OMOPBI THAMETPOM
10-15 MM ¢ paccrosareM Mexay HeHTpamu 20 cM U Harpy»KaroT COCPEAOTOYEHHBIM
rpy3oM B cepenune mnposerta (puc.3.). Ilpu ucnbITaHUM MYCTOTENBIM KUPHUY
YKJIa/IbIBAIOT MyCTOTAMU BHU3.

[Ipenen mpounocty npu m3rude Ry, Kre/cm?, oOpasna BBEMHCISAIOT IO
dbopmyie

Ru;-=3P 1, /2bh?,

rie P — wambomnbinas Harpyska, yCTAaHOBJICHHAsI TP MCHBITAHWHM 00pasiia,
KIC;

1} — paccrosiHue MEXKITY OCSIMU OTIOP, CM;

b — mupuHa o0pasia, cM;

h — BbIcoTa 0Opasma no CepenuHe MposieTa 0€3 BBIPAaBHUBAIOLIETO CJIOS,
=N

- 200 k3




CM.
Pucynoxk 4. Cxema UCTIBITaHHS KUpIIUYa HA U3THO

[Ipenen mnpoyHoct npu wu3ruOe oOpa3LoB B MNapTUA BBIYHCISIOT C
TOYHOCTBIO 10 0,5 Kre/cM? Kak cpejHee apupMETHUECKOE 3HAUCHHUE PE3yJIbTaTOB
UCIBITAHUI YCTAHOBJIEHHOT'O YUCIIa 00pa3LoB.

[Tpu BBIYMCIIEHUM TIpejesa MPOYHOCTH MpPHU HU3rude oOpasloB B MApTUU HE
YUUTBIBAIOT OOpaslpl, Npelea IMPOYHOCTH KOTOPBIX HMEIOT OTKJIOHEHHE OT
CPEIHEro 3Ha4YeHMs Mpefesa MPOYHOCTU Becex oOpas3noB Oonee yem Ha 50 % u He
0osiee yeM 1o oJHOMY 00pa3ily B Kaxayro cTOpoHy. [lo ycpenHeHHOMY 3HAUEHMIO
npejena MpoYHOCTU MpU U3rube ompezensercs Mmapka. Pe3ynbTaTsl MCHBITaHUIM
3aMUChIBAIOT B Ta0II. 4.

Tab6auia 4
Omnpenenenue nmpeaena IPOYHOCTH MPHU U3THOe
Paccros-aue | Hlupuna Tonumna ITokaza- Pazpyma- IIpou-

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

o

~ | onmopamu, cM cM MeTpa Harpyska, CKaTHH,

cM
Krc kre/ cm?

1 |2 3 4 5 6 7

OO6muit BbIBOJ O Mapke kuprnuua (Tabn. 6.5.) HeoOXoaumo clenath Mo
pe3ynbTaTaM HCHBITAHWM Ha CXKaTWe W U3rM0, NpPUHUMAs TO CpeAHEMY U
MUHUMAJILHOMY TOKa3aTeI0 MapKHU.

Ta6nuna 5

Tpe6osanus TOCT 530-95 1o npounocty npu cxkatuu u usrube, MIla (krc/ cm?)

IIpu cxxatun ITpu u3rude
MIOJIHOTEJIOTO KUPMHUYa | KUPIHYa MOTYyCyXOro
. MIPECCOBAHUS
BCEX BUJOB M3JICIIHI IJIACTHYECKOTO
(dhopmoBaHus U MTYCTOTEJIOTO
KHpIAya
Mapka — — —
CpPeIHMM | HAUMEHb- | CPEJHUW | HAUMEHb- | CPEAHUN | HAUMEHb-
u3eIusa | Ui . s MW 1 s 1100505 INT
1000507 @I E:
OTIEIb- OTHCIb-
5 OTHEIb- 5 ob6pas- 5
HOT'O HOTO
HOT'O 110B
o0pa3ioB obpa3sia o0pasios | obpasua
obpasma

KoHTpoabHBIE BONPOCHI
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1. KakoBel TpeOOBaHMS K KEpaMHUUECKOMY KUPIUYY IO pa3MepaM U BHEIITHUM
MpU3HaKaM?

2. Kak onpenenuts cpeHIO MIOTHOCTh KUpIuya?

3. Yro Takoe «HEJO0KOI» KUPIHNYa, KaK BIUSIET HAJIUUNE «HEJ0KOra» Ha
MEXaHUYECKUE CBOWCTBA KUpIM4ia?

4. Kak BIMSIOT Ha KadeCcTBO KHUpPIHMYAa W3BECTKOBBIE BKIIIOYEHHUSA, KaK
OIIpEAEIUTh HATMYME N3BECTKOBBIX BKIOUEHUH B KUpIUie?

5. KakoBbl OCHOBHbIE TpeOOBaHUS K KUpPOMYY [0 MEXaHUYECKUM
XapaKTepUCTHKaM?

Mapku kuprirnya. MeTopl onpeieseHus MEXaHUYECKUX CBOMCTB KHpIIUYa.

6. Cpensss IUIOTHOCTb, BOJOIOIVIOIMICHHME U MOPO30CTOMKOCTh KEPAMHYECKOTO
OOBIKHOBEHHOI'O KHUPIIHYa.

7. Tennodusnyeckne XapaKTEPUCTUKU KEPAMUUYECKOTO OOBIKHOBEHHOTO KHUpIIMYa
(TemIonpOBOHOCTh, OTHEYIIOPHOCTh, OTHECTOMKOCTB ).

8. BuIBI CAHUTAPHO-TEXHUYECKOU KEPAMUKH.

9. Bwunpl yepenuusl.

10. Buipl JIerkux NOPUCTHIX 3aMOTHUTENEH, MOITYYEHHBIX 00KUTOM.

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

HCJII) 3AHATHUA: U3YUUTDb CTPOCHUC JPCBCCUHBI, O3BHAKOMUTLCA C IIOPOKaMHU
APCBCCHUHBI U C MCTOAAaMU 3aIlIUThI APCBCCHUHBI OT THUCHHA U BO3TOPAHHAA.

Oo0mue cBeIeHUus

KauecTtBO mnpumeHsieMoli B CTpPOUTENBCTBE JIPEBECHHBI OINpPEAEIAETCS
OpoJI0i1 epeBa, ero (U3NYECKUM COCTOSTHUEM, CBOMCTBAMHU, HATMYHEM ITOPOKOB.

[TonoxuTenbHBIE CBOMCTBA JAPEBECUHBI: CPABHUTEIHHO BBICOKASI MTPOYHOCTD,
HeOOoJbIIas MIOTHOCTh, HU3Kas TEIUIONPOBOAHOCTh, BBICOKAas MOPO30CTOMKOCTB,
JIETKOCTh MEXaHUYECKOH 00pabOTKH.

K  orpumarenpHbIM  CBOHCTBAM  JPEBECHHBI  CIIEAyeT  OTHOCHUTH:
HEOJHOPOIHOCTh CTPOSHUST M  OOYCIOBJICHHass OSTUM pasHuNa (U3MUKO-
MEXaHUYECKUX TMOKazaTejel BIOJb W TIOMEPEK BOJOKOH, THTPOCKOMUYHOCTH H
CBA3aHHbIE C HeW jgedopMauuu W KOPOOJEHHUS, TOPHOYECTb U CIOCOOHOCTH
3arHUBATh B HEOJATOMPHUATHBIX YCIOBHSIX.

Bce npeBecHbie TOpOIbI KIACCH(UIIMPYIOTCS HAa XBOWHBIE W JIMCTBEHHBIC.
Hawubonwiiee pacnpocTpaHeHUe B CTPOUTEILCTBE UMEIOT XBOWHBIE Mopoabl. K HUM
OTHOCAT COCHY, €lib, THUXTY, JIMCTBEHHUIly W Keap. B mocrnemnue necsatuneTus
OoJblllee MPUMEHEHUE HAXOIAT M JMCTBEHHBbIE TOPOJbI, Takue Kak 1y0, Oyk,
Oepesa, ocuHa, Jnmna, rpad, oJbxa, B3 U .
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JpeBecuHy NPUMEHSIOT [Jii M3TOTOBJICHUS HECYUIMX M OTpa¥Aaroliux
KOHCTPYKIIMN 3JaHUA U COOPYKEHHM, CTOJSPHBIX W3JEIUM, onamyOKH, IImai,
daHepsl,  PEBECHOBOJIOKHUCTBHIX W JPEBECHOCTPYKEUHBIX IUIHT, YCTPOMCTBA
MOJIMOCTEH, U JIp.

CpeHIOI0 TUIOTHOCTh JIPEBECHUHBI B COCTOSIHMM E€CTECTBEHHOM BIIAXKHOCTHU
OTIPEENISIOT KaK B Ta0OpaToOpuy, TaK M 3a e¢ mpeaeaaMu (B TOJIEBBIX YCIOBHSIX).

Xoxa padoThI:
Onpenesnenue cpeHei MJIOTHOCTH JAPeBeCHHbBI

A MsrorapnuBaror  obpazenr (3 mr) B dopme
npsMOYTOJIbHON Tpu3Mbl (puc. 9) ceuennem 20x20 Mm
U JUIMHOW BIOJBh BOJOKOH 30 MM. OOMEpSIOT €ro 1o
OCSIM CUMMETPHUU U BBIYHCIIAIOT 00BeM. 3aTeM olpasell
B3BEIITUBAIOT.

CpenHior TJIOTHOCTh — JIPEBECHHBI TPH  BIAKHOCTH
(W, % ) paccuntpiBaroT o popmyre:

m

pW — w
Puc.9. Onpenenenue moy
w , r/em’ (1)
CPCIHCH INIOTHOCTH  ryie V,, - 06beM 00pasia, cM>  [pH BIaKHOCTH W

my - Macca oOpasma , T npu
BJIAKHOCTH W
CpenHsss TUIOTHOCTh  JPEBECHHBI TIPU  JIFOOOM  BJIAXXHOCTH  00S3aTEIIBHO
MePECUYNTHIBACTCS Ha CTAaHAAPTHYIO BIaXXHOCTH (12 %) 1o dopmyie:

Prinss = PL1+00101-K )12~ e o

rae K, - koadduunent oobeMHoil ycymku (cm. 1. 3). Takke MOKeT ObITh NPUHSAT
1u1st 6epesbl, Oyka, TucTBeHHUIIBI - 0,6, a 11t mpouux nopof - 0,5.

W - BIaXHOCTbH IpEBECUHBI, Yo
Pesynbratel onpeaenenust ohopmIstoT B Ta0I. 1.

Tabmauma 1

Pesynbprarsl onpenenenus cpeaHen IIIOTHOCTH IPEBECUHBI

Pa3mepsr o6pasiia Macca ob6pasna my |[[TOTHOCTH ApEeBECHHBI,
, T Ipu r/em’
(haxkTudeckoi

Tonmu |[lupuna, |dmouna, I, cm W

Ha,a, |b,cM
cM

Pm Pm12%

BIaXHOCTH, W ,

Homep o6pasiia

[Topona
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OnpeneneHue cpeaHei MIOTHOCTH JPeBeCHHBI B

1 e 1 MOJIEBBIX YCI0OBHAX
A 4
P T WzroraBnmuBaior  oOpaszenr  KBaJApaTHOTO  WIIU
\ Kpyrjoro mnomnepeyHoro cedeHuss u jmHor 30...40 cwm.
¥ W3amepsioT muHy obOpasma. 3atem obpaserr 1 morpyskarT
BEPTUKAJIBHO B MJIMHAP 2 ¢ Bogoi (puc.10) u uzmepsior,

Puc.10. Onpenenenyre BBICTYNAIOIIYI0 Haj BOJOM 4acTh 00pasna.

CpeHe II0THOCTH CpenHIo MIOTHOCTh JAPEBECHHBI MPHU BIAKHOCTH
JIPEBECUHBI B (W, % ) paccuntbiBaioT mo Qopmyie:
MOJIEBBIX YCIOBHIX w_ H=) Doy,
m H
, T/eM? (3)

rae H - nnuna obpasna, cm;
h - nnuHa HagBOIHOM YacTu oOpasia, cM;
Psomt - TIOTHOCTB BOABI, 1 I/cm .

Onpe):[e.ﬂe}me BJIAKHOCTH IPEBECHHBI

UzrotaBnuBaror  oOpasen (3 mT) B (QopMe NPSMOYTOJBbHOM MPU3MBI
ceuegueM 20%20 MM M UIMHOM BIOJbL BOJOKOH 30 MM. 3aTeM €ro IIOMEIIAIoT B
MPEABAPUTENLHO B3BEIICHHYIO ( M; ) BMECTE C KPBIIIKOH METaUNIMYECKYI0 OIOKCY,
B3BELIMBAIOT ( m; ) ¥ MOMEWAIOT B CYIUIWIbHBIN 1IKad, rIe Npu TemrepaType
103 £2 °C BeICYIIMBAIOT [0 IIOCTOSHHOW  Macchl. Ilocie OXJaKIeHUs
B3BELIMBAIOT OIOKCY ¢ 00pa3uoM ( M3 ) M BBIYUCISIOT BIQKHOCTb JAPEBECHUHBI 1O
bopmyie:

m,—m

2 73
W=——100%
I (4)
PesynpTaThl ucnibiTaHu OQOPMIISIOTCS B BUE Ta0m. 2.
Tabmura 2

Pesynprarsl onpeneneHus BIaXHOCTH IPEBECHUHBI

ITopona Howmep Orokchr Macca, T. BnaxxHocTe qpeBecHHbl,

JIPEBECHHBI W, %
m my ms

OmnpenesieHne paBHOBECHOM BJIAKHOCTH JPeBeCHHBI

[Ipy IMTENTPHOM XpAaHEHHHM JIPEBECHHBI B  YCIOBUSAX HEU3MEHHOU
TEMIIepaTypbl M OTHOCHUTEIbHOM BJIAXKHOCTM BO3[yXa OHa MpUOOpeTaer
PABHOBECHYIO BJIAKHOCTb.

[Ipu HacTuie nojoB, 0POPMIICHUHU CTEH U3 APEBECUHBI C LIEJIbI0 UCKIIOUEHUS
ee JaJbHenIlero KopoOJeHHs U yCYIIKKM HEOOXO0IUMO MPEIBAPUTENHHOE T0BEICHUE
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. — JPEBECHHBI hi (o) paBHOBECHOM BJIQXKHOCTH.
PaBHOBeCHYI0 BIQXHOCTh MOXHO OIPEICIUTh TI0
muarpamme H.H.Yymuukoro (puc.ll)c mnomomibro
ncuxpometpa (puc.12).

1
1
1
1
I
IR RN

CHayasla 1O TICUXPOMETPY  OIpPEAEsSIoT
Temneparypy cyxoro tepmomerpa 1 ( teyx ),
Pucynok 11. Jlnarpamma BIAKHOTO TepMomerpa 2 ( ty; ) M PaCCUUTBHIBAIOT
IICUXPOMETPHUECKYIO PasHUIY (At = teyx — toy ).

\ 4

3areM 0 At U teyy MO NCUXPOMETPHYECKOM TabIIHMIE 3 HAXOAAT OTHOCHUTENHHYIO
BIIKHOCTH BO3yXa (@, % ). =——r/~—F"— W HakoHeI 110 ¢ H tey [0 JUArpamMme
H.H.Yynuuxkoro HAXOHAT ! PaBHOBECHYIO BJIAKHOCTh
npeecubl W, %.

HaHpI/IMCp, cClin C IIOMOIIBIO IICHUXPOMCTPA YAAJI0Ch

YCTAHOBUTb, gto || pPaBHOBECHAas BJAXHOCThb BO3yXa
I

cocrabwia 75 %, a ero temneparypa — 26 °C, 1O 1O
Pucvnox 12.

IarpaMmme Yynuukoro (puc.11) BHIAXHOCTH HPEBECUHBI

okazasiach paBHoOu 14 %.
OnpeneseHue yCylKH ApPeBeCUHbI

Yceymka - 3TO UBMEHEHHE JMHEHHBIX pa3MepoB U 00bEMa JAPEBECHHBI NPH
BBICBIXaHUHU. YCYIIKa JPEBECUHBI B PaJuaIbHOM, TAaHTCHIIMAIILHOM HAINpPAaBICHUAX
Y BJIOJIb BOJIOKOH pa3jinyHa. Y CyLIKa JPEBECUHBI BBI3BIBAET €€ KOPOOJICHNUE.

NzroraBnmuBarotr o6Opazen (3 wmrT)B  (opme
OpSAMOYTOJBbHONM npu3Mbl ceyeHuem 20x20 MM u
JUIMHOM BJ0JIb BOJIOKOH 30 MM, Takum oOpaszom,
9TOOBI OJHA U3 CTOPOH CE€UeHUs ObLIa B paguabHOM
HaIpaBJI€HUM, a Apyras — B TaHreHuuaiabHoMm. Ha

]
W

P —
Ilng CTOpOHaxX 00pasila HAHOCSTCS OTPE3KHU: pazmepom "a'"
B TaHTCHIIMAJLHOM HaIpaBjeHUU, pazMepoM "b" -
Pucynok 13. Onpenenenune nin
paauaibHOM M Pa3MepoM H - B MPOJO0JIbHOM
YCYIIKH PEBECHHBI (puc.13). Ot OTPE3KH U3MEPSIOTCS

IITAHT€HIUPKYJIEM ¢ To4HOCThIO 10 0,1 MMm. 3atem
oOpazelr KiIaayT B OIOKCY, KOTOPYIO TOMEIIAIOT B CYIIWIBHBINA ITKad, rae mpu
temneparype 103 *2 °C BpicymmMBalOT 10 IIOCTOSHHOM  Maccel. Ilocrne
OXJIAXKJIEHMs] IPOM3BOAAT 3aMephl Tex xke orpeskos ("ar", "b", "{1™).

JIuneiiHble 1 0OBEMHYIO YCYILIKH BBIYUCIISAIOT IO (bopMynaM

V. = 7% 100%

a) B TAHT€HLUAJILHOM HalpaBJICHUU a (5)

v =27 100%

0) B paiMaJIbHOM HalpaBJIeHUU b, (6)
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l—20

y,=——-=1-100%
B) B/10JIb BOJIOKOH 4y (7)
v = abl—ab?, 100%
I') OOBEMHYIO YCYIIKY abt, (8)

BcenenctBue HEOAHOPOTHOCTH CTPOCHHUSI JIPEBECHHA YCHIXaeT BIOJb 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 | M), B TaHreHUMAIbHOM HaIpaBJICHUU Ha
6...12 % (6...12 cm Ha 1 Mm). OObeMHas ycylika cocTaBisgeT npumepHo 12...15 %.

CrerneHp yCYHUIKH JPEBECUHBI XapaKkTepusyercs KodpPpuiueHToM 00beMHOU
ycymku ( K, ), KoTopslit onpenensercs no gopmysie:

Kk =Yo
cow (9)
Pe3ynbraThl onpeaeacHus yCyImKy 3aHOCAT B Ta0JI. 3
Tabnuna 3
Pe3ynbpTarhl onpeneneHus yCyuKu JpEeBECUHbI
[Topona W, | Pazamepsl obpasiia, MM VYeymika, % K,
0
APCBCCUH 7 a b L a b1 El yt yr yl yo

bI

[To BenmunHe 0OBEMHOM YCYIIKH APEBECHBIC TTOPOABI TOJIPA3NIEISIOT HA TPU
IPYNIbl: MAJIOYCBIXAOUIME, CPEIHEYCBhIXAIUEe U CUJIbHOYychIXaromue. Ha
MPAKTUKE MOKA3aTENIM YCYIIKA JPEBECUHBI YUUTHIBAIOTCA MPU PACHUIOBKE CHIPBIX
OpeBeH ¢ TeM, 4YTOOBI TOCJI€ BBICHIXAHUS MUJIOMATepUaIbl M 3arOTOBKHM HMENU
3aIaHHBIE Pa3MEPHI.

OnpeneneHue coaep:kaHust MO3AHeN APeBEeCHHBI B TOAUYHOM CJI0€

[lo3nusisi npeBecrHa 0OoJiee TUIOTHAsl, TEMHAsh W TMPOYHAsT 4YacTh TOJOBOTO
cinosi. YeM cuiibHee pa3BHUTa B TOJIOBBIX CJIOSIX MO3AHSS JIpPEBECHHA, TEM JIydlle
Marepuanl.

Ha TopuieBom cpese npeBecunnl (puc.14) B

~ pazuanbHOM HaIpaBJICHUHU (mepneHAKYISIPHO
T - TOJIOBBIM CJIOSIM) HAHOCAT OTpe3ok { mmuHoi  10-20
01 0» 02 04 05 Os 07 MMm. C mnomompblo wusMeputenbHot aynsl  JIN-3

ompenenstor TohmmHy (  O; ) TO3MHEH dacTu
JIPEBECUHBI KaXKJ0TO TOJAOBOr0 CJIOA Ha ydacTtke { C
touHocthto 110 0,1 mMm. CopepkaHue  MO3JHEH
JPEBECUHBI ( M ) BEIYUCIISIIOT TI0 popmyie:

20.
m:/-lOO%

Puc.14. Onpenenenne
COIENKAHUY TTO3THEN

(10)
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20
rae

L - JJIINHa 0a3oBoOro OTpC3Ka, MM.
HcneiTanue IMPOBOIAT HA TPECX 06pa3uax. PCSYJII)T&TLI onpe,ueneHHﬁ 3aHOCAT B

Tadi. 4.

Pe3ynbTaThl onpeneneHus no3aHeil ApeBECUHbI

- cyMMa TOJIIIUH ITO3IHEW IPEBECUHBI, MM Ha 0Aa30BOM OTPE3KE:;
2

Tabnuua 4

O61mas baza Conepxanne |PacueTHble MOKa3aTeNIM MPU BIAKHOCTH
UpUHA |[M3MEPEH |MO3THEeH 12%
JPEBECUH |15, JPEBECUHBI, M,
R [Ipounocte  |IIpounocts |Cpenusis
bI, %
= £, MM MIPU CKATHH, |[IPU U3rMOe, |JIOTHOCTH,
T
g S 5 Rex, Rusr, Pm, r/em’
& 0 = 2 2V, Mm
Za |80 MIla MIla
O o
T o E X

I1Io BenmuunHe HOS,Z[Heﬁ APCBCCHUHBI MOKHO C ,I[OCT&TO“IHOﬁ TOYHOCTBIO
BBIYHMCJIIMTE €€ OCHOBHBIC @HSHKO-MGX&HI/I‘{CCKI/IC CBOMCTBA B 3aBUCUMOCTH OT
Imopoabl JpCBCCHUHBI, HAIIPUMC:

CpeaHsm INIOTHOCTDb APCBCCHUHLI:

Pm12% = 0,012 m +0,276, r/cM® - 11 COCHBI; (11)
Pm 12% = 0,007 m +0,335, r/c™® - s my6a. (12)
[Ipeaen mpoYHOCTH MPHU CXKATUHU BIOJIb BOJIOKOH:

Rex 129 = 1,39 m+ 20,7 , MIla - 11st COCHEL, (13)
Rex 120 = 1,0l m+ 6,37 , MIla - nns qy0a. (14)

IIpuGopbl, HHCTPYMEHTHI, MaTepHaJbl: U3MepUTeNbHas Jiyna tuna JI1-3;
M3MepuTeabHas JuHelka ¢ neHou aenenus 0,5 mm; oopasibl apeBecunbl 30 x 30 x
10 mm; 20 x 20 x 30 mMM; Tabmuia ¢ MOKazaTeNsIMH (PU3UKO-MEXaHUYECKUX
CBOWCTB JPEBECHUHBI PA3JIMYHBIX [MOPOJ; BECHI C MOTPEIIHOCTHIO B3BEIIUBAHUS HE
oonee 0,01 r, TexHUYECKHUE; CYIIUIbHBINA 1MIKad, 0OecrieUnBaOINi BHICYIITNBAHUE
npesecunsl npu Temmeparype 103 £2°C; 6rokchl ¢ IPUTEPTHIMU KPHINIKAMU;
Homorpamma H.H.Uynuukoro; ncuxpomerp; ITaHIeHUUPKYJb C HOTPEIIHOCTHIO
uzMmepenus He 6osee 0,1 mMm; Braromep 9B-2K.

KonTposbHbIe BONPOCHI

1. Ha3oBuTe NOM0KUTENBHBIE U OTPUILIATENIbHBIE CBOMCTBA APEBECUHBI.
2. B xakoMm BHJie APEBECHHA UCTIOIb3YETCS B CTPOUTEILCTBE?
3. Kak onpenennts aOCOMOTHYIO BIAXXHOCTh APEBECHUHBI?
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4. Kak onpenensercst CoIepKaHue MO3AHEN APEBECUHBI B TOIUYHOM CIIOE
JIPEBECHHBI?

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

6. Kak onpenenuTs cpeHIO MIOTHOCTh IPEBECUHBI?

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

8. UTo Takoe ycyIiKa IPeBECUHBI U KaK OHA OIpeensieTcs?

Tema 10. Teniou30JIIHOHHbIE MATEPHAJIBI.
IIpakTnueckoe 3ansaTue Ne 13
OrnpeneneHre MapKu ¥ BU/1a TETIOU30JISIIMOHHBIX MaTepUAJIOB.

Hear 3ansaTusi: O3HakomyieHHWE ¢ oOpa3laMd  OpraHUYecKuX U
HEOPraHUYECKUX TEIJIOM3O0JISIIUOHHBIX MaTepuasioB. M3ydeHHe HOMEHKIATYpYy
COBPEMEHHBIX  TEIUIOM3OJSIMOHHBIX  MAaTepuajJoB Ha  OCHOBE  CTEKJO-,
MHUHEPAIBLHOTO BOJIOKHA; Pa3HOBUIHOCTEM MEHOMOJMCTUPOIOB. OmpeaeieHue
3 PEKTUBHOCTH TMPUMEHEHHUS PA3IUYHBIX TETUIOU3O0JISIIIUOHHBIX MaTEpHAIOB B
CTPOUTEJIbCTBE.

Xoxa padoThI:

N3yunth 00pa3iibl TEMIOU30ISIUOHHBIX U aKyCTUYECKUX MAaTEpHAJIOB;
O3HakOMUTCSL € comyTcTBYIOLIEH HH(popManuell (peKiIaMHbIE MPOCHEKTHI,
TEXHUYECKasl XapaKTepUCTUKa MaTepHaJIOB, UHTEPHET U T.1.);

3. Buectu nansble B Ta0IMILY.

TennousonsayuonuviMy HA3bIBAIOT CTPOUTEIbHBIE MaTepHalla W U3JEus,
MpeAHa3HAYEHHbIE JUIsI M30JIALMHM TEIJIOBBIX MOTOKOB, KOHCTPYKIMM 30aHUN U
COOPY>KE€HHUM, anmnaparypsbl, TpyOOIpPOBOJOB, XOJIOANIbHUKOB.

[To TOCT 16381-77, Teniaou3osLUOHHbIE MAaTepUajbl KIACCUPUIUPYIOTCS
M0 CJEAYIOIIMM OCHOBHBIM MpHU3HAKaM: (popMa M BHEIIHMM BHJI; CTPYKTYypa; BUJ
HCXOJIHOTO  CBIPbSl; CpPEIOHSAS IUIOTHOCTh; JKECTKOCTb, TEIUIONPOBOIHOCTH;
roptouectb. [lo ¢dopme u BHemHeMy BUAY TEIJIOU3OJSALMOHHBIE MaTepUalbl
MOJPa3JeNAl0T Ha: INTyYHblE H3AENUS (IUIUTHI, OJOKH, KUPIHUYH, LHUIUHIAPHI,
MOJTYUMIIMHAPBI, CKOPITYTIbI, CETMEHTHI); PHIXJIbIE U CBIITY4HE (BaTa, NEPIUT, IIECOK);
PYJIOHHBIE U IIHYPOBBIE (MATHI, LIHYPBI, )KTYTHI).

Mapka TEeIIOM30JALMOHHOTO MaTepuana OTPaXaeT BEIUYHMHY CpEIHEH
IULIOTHOCTH, KOTOpas BbIpaxkaercs B Kr/M> (po). COrnmacHo 3TOMy IIOKa3aTeslo,
TEIUIOU30JISILIMOHHBIE MaTepuaibl HMEIOT CJIEAYIOUIMe MapKuh: 0co00 HHU3KOH
miotHoctu (OHIN) 15, 25, 35, 50, 75, vuskoit mmotHocTu (HIT) 100, 125, 150,175,
cpeaneit morHoctu (CII) 200, 250, 300, 350, motusie (I1JT) 400, 450, 500.

Mapka TerIon30IsIIMOHHOI0 MaTepraia 0003HaYaeT BEPXHUM Mpenes ero
cpeaner minotHoctu. Hampumep, n3nenus mapku 100 moryt umers po=75-100
KI/M°.

ITo cTpykType MaTepuainbl ObIBatOT: BOJOKHUCTHIE, 36PHUCTBIE, STYEHUCTBHIE.

N —
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[Io BuAy HCXOAHOrO ChIpbsi MaTepUalbl OTHOCAT K JBYM TIpynmnam:
Heopranuueckue u opranuyeckue.

[Io JKEeCTKOCTH TEIUIOM3OJALMOHHBIE MATepUalIbl  MOAPA3ACISIIOT  Ha
caeaywomme Buabl: Mirkue (M) — cxumaemocts > 30% (mpu yJIenbHOU Harpyske
0.002 MlIla), nomyxectkue (I1) — cxumaemocts < 30%(Tipu ynenbHOU Harpyske
0.002 MIIa), xectkue (2K) — cxumaeMocts A0 6%(ripu ynenbHoi Harpyske 0.002
MIlIa), nosbiieHHoM kectkoctu (ITK) — cxxumaemocts no 10%(mipu ynenbHOM
Harpyske 0.004 MIIa), nossiiennoi tBepaoctu (T) — cxxumaemocts 10 10% (mpu
yaenbHoU Harpyske 0.1 MIla).

[Io  BO3ropaemMocTH  TEIUIOU3OJSALMOHHBIE  MarTepuayibl  OBIBAIOT:
HECropaeMsble, TPYITHOCTOpaeMbI€, CrOpaeMbIE.

[Io TenmiaompoBOMHOCTH MaTepuaibl M U3JEIUS OTHOCIAT K Kiaccam: A —
HU3KOM TEIUIONPOBOAHOCTH , b — cpeaHen TeronpoBOoIHOCTH, B — MOBBIIEHHON
TEIIONPOBOIHOCTH.

1. Opeanuueckue meniou3oiAYUOHHbIE MAMEPUATBL.

Opranuyeckne TEIUIOU30JISIIIMOHHBIE MaTepuaabl HM3TOTABIMBAIOT B BHUJIE
IUTUT, OOBIYHO KPYIHOPa3MepHbIX. OCHOBHBIM CBHIPHE JUISl KX U3TOTOBJICHUS CITYKUT
JIpeBECUHAa B BHJIE OTXOAOB (ONMWJIKH, CTPYXKa, TOpObUIb, peika) U Apyroe
pacTUTeNbHOE CBIpbE BOJIOKHHCTOTO CTpPOCHUS (xampI1II, coJIoMa,
MaJIopa3JIOKUBLIMICS BEPXHUM TOP(P, KOCTpaA JIbHA U KOHOILIN).

JI7IsT  TIOBBIIIGHHMST OTHECTOMKOCTH, OHMOCTOMKOCTH ¥ BOJOCTOMKOCTH B
TEIJIOU3OJSLUOHHBIX MaTepuajiax Ha OCHOBE OpPraHUKH BBOJAST AHTUIUPEHBI,
AQHTUCENTUKU U TUIPOPOOU3ATOPHI.

MaTtepuaabl Ha OCHOBE IPEBECHOT0 ChIPbS

llpesecrno-sonoxnucmoie naumot JIBIT (I'OCT 4598-86) m3roraBiauBarOT U3
HEJICJIOBOM  JPEBECHHBI, OTXOJOB JIECONMUIBLHON U JepeBooOpadaThIBaroIeH
IPOMBILUIEHHOCTH, OyMa)XHOM Makynatypbl, cTe0yiell COJOMBI, KYKYpPY3bl,
XJIOMYaTHUKA U HEKOTOPBIX JIPYTUX PACTEHUU.

Jlnst ynydiieHus OTAENbHBIX CBOWCTB IUIMT JPEBECHOBOJIOKHHUCTas macca
MPOMUTHIBAETCA PA3IMYHBIMH XMMHUKATaMH, CIOCOOCTBYIOIIUMHU YMEHBIIECHUIO
BOJIOTIOTJIOIICHMS, TIOBBIIEHUIO OMOCTOMKOCTH U OTHECTOMKOCTH.

[I1uThl  OPEBECHOBOJIOKHUCTBHIE B 3aBUCUMOCTH  OT  HA3HAYCHUS
U3TOTABJIMBAIOTCS CJEAYIOIIMX BHUAOB: CBEPXTBEpAbIC, TBEPJbIC, MOJYyTBEpAbIE,
U30JISIIUOHHO-OT/ICJIOUHbIE U U30JISILIMOHHBIE.

pesecno-cmpyorceunvie naumer JICII. DTOT Marepuanbl NOJIy4aeTcsl MyTeEM
IIPECCOBAaHUSl JIPEBECHOM CTPYXKKH C J00aBKOM CHHTETHUECKHX CMOJ. HX
BBIITYCKAIOT 0JHO- U MHOrocsoiHbIMU. [ICIT umeror quny 2500-2600 MM, IupuHY
1200-1800 mm, a Tonmuuuy ot 13 g0 ...... MM.

Dubporum u apborum — MaTepuanbl U3 APEBECHOU CTPYXKKHU (huUOponauT) u
OTIHJIOK U TIETHI (apOOIUT) HA IIEMEHTHOM BSDKYIIIEM.

IHonumepHbIe TENJI0U30JAMOHHBIE MATEPHUAJIBI
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[leHommacTel — TUCTOBBIE M (PACOHHBIC W3IENHS — MOMYYalOT BCIIEHUBAHUEM
pa3IMYHBIX  MOJMMEPOB: TOJHCTUPOJA, TOJIMBUHIIXIOPUIA, TOJIHITHIICHA,
(heHOIBHBIX TIOJUMEPOB M JIP. UCIOJIb3YETCS MPECCOBBIN M OECIIPECCOBBIN METO/IBI
M3TOTOBJICHHSI TICHOTIJIACTOB.

Ilenononucmupon — HanOoiee N3BECTHBIN BUJT CTPOUTEILHBIX IEHOIJIACTOB.

becnpecconsrit nenonomuctupoia (IICB) cocTtout U3 ckienBarOmMUXCs APYT €
JIPYTOM BCIEHEHHBIX TPaHyJ MOJIUCTHpoia. becnpeccoBhlii TEHOMOIUCTUPOT B
BH/IC JIUCTOB U IUTUT MPUMEHSETCS IS TTJIOBOU M30JISAIIUN CTEH.

[TpeccoBaHHBIi (IKCTPY3HMOHHBIN) MEHOMOIUCTAPOT UMEET IUIOTHBIE KOPKH
Ha 00€X MOBEPXHOCTAX IUTUT M MOJHOCTHIO 3aMKHYTYIO TIOPUCTOCTb.

Ilenononusunuixiopud — mMatepuall B BUJAC IUTHT, TI0O METOJY TMOTyYCHUS U
CTPYKTyp€ aHaJOTHYCeH TPECCOBOMY IMEHOMOIUCTUPOTY. lIpuMeHstor s
TETJIOU30JIAIIUU CIIOEB KPOBEJIBHBIX KOHCTPYKIIHA.

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

2. Heopeanuueckue meniouzonsyuoHHble Mamepuaivl

Heoprannuyeckne Marepuanbl HM3rOTABIMBAIOT W3 MHMHEPAJIBHOTO CBIPHS
(TOpHBIX MOpPOA, LUIAKOB, CTEKJA, BSKYIIMX BEIIECTB, acOecTa W T.N.) K 3TUM
MaTepuaJlaM OTHOCAT M3JEIUsl U3 MHMHEPAJIbHOM BaThl, IEHOCTEKIIO, SYEUCTHIC
0eTOoHbI, acOecTOCOIepKaIlUe 3aCHIIIKKM U MACTUYHBIE COCTABbI, a TAK)KE MOPHUCTHIE
3aMOJHUTENHN, HCIOJIb3yeMble KAaK TEIUIOM3OJISIIUMOHHbIE 3aChIIKH (KEepaM3HT,
MEPJIUT, BEPMUKYJIIUT).

Mumnepanosammusie uzdenus noay4ar0T Ha OCHOBE KOPOTKHUX U OUYE€Hb TOHKUX
MUHEpaJIbHBIX BOJIOKOH (MUHEPAIbHOW BAThI), CKPEIUIAEMbBIX B U3JIEIHS C TOMOIIBIO
CBA3YIOIIETO WIH IPYTUMHU CIIOCOOAMHU.

Munepanvras eama B 3aBUCUMOCTH OT INIOTHOCTH MOAPA3AEIIAECTCS HA MAapKU
75, 100, 125, 150. oHa orHecToiika, HE THHUET, MAJIOTUTPOCKONMMUYHAS U HUMEET
HU3KYIO TeronpoBoaHocTh — 0,04 — 0,05 B1/(m-C).

MunepanbHasi Bata Xpylnka, U MpU €€ YKJIaake oOpa3yeTcs MHOTO MbLIH.
[ToaTOMYy BaTy rpaHyJupyIOT, T.€. IPEBPALAIOT B PBIXJIbIE KOMOUYKH-TpaHyJssl. Mx
UCIIOJIB3YIOT B KayeCTBE TEIJIOM3OJALMOHHOM 3aChIIKA IYCTOTENBIX CTEH U
nepekpbiTuii. Cama MHUHEpajbHasi BaTa SIBISETCS Kak Obl moiydabpuxkaTom, H3
KOTOPOTO BBINOJIHAIOT Pa3sHOOOpPa3HbIe TEIUIOM3OJISIIIUOHHBIE MUHEPaJIOBATHHIE
U3JIETIHS.

Munepanvruvle mamsi — TPEACTABISIIOT COOOH JHMCTOBOM WM PYJIOHHBIN
Marepuai, COCTOSAIINN U3 MUHEPAIBHOMN BaThl, IOKPHITON C OJHOW WIIA IBYX CTOPOH
OMTYMHUHHM3UPOBAHHOU OyMaroiu, MpOIIUTHIA MPOYHBIMU HUTKaMU. PazMepbl MaToOB:
nuHa 3000-5000, mmpuna 500 wau 1000 M.

Martbl  Bbimyckator Mapku 100 (o  BeJMYMHE  IUIOTHOCTH), HX
terionpoBoaHocTh  0,04B1/(M-C). MaTtel NOpuUMEHSIOT [ TEIUIOM30JISAINAN
OTPAXKJAIOIMIMX  KOHCTPYKUMM ~ XKUJIBIX W MPOMBIIUICHHBIX  3JIaHHH,
TEXHOJIOTMYECKOT0 000py10BaHUS U TPYOOIPOBOIOB.

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

[1uThl UCHOB3YIOT AJI TEIJIOBON HM30JISIIIUU CTPOUTEIbHBIX KOHCTPYKIUMI,
MIPOMBIIICHHOTO 000PY/I0BaHUS U TPYOOIIPOBO/IOB.

[[muTel W3 MUHEpPAJIbHOW BaThl HAa OWUTYMHOM CBSI3YIOIIEM ITOJTYYaroT
CMEUIMBAaHUEM BOJIOKOH MUHEPAJIBHON BaThl ¢ OUTYMHOMN 3MYyJIbCUEN WIIA TACTOM C
nociueAyomuM  popmMoBaHueM H  Cymkod  (opmoBouHbIX TUIAT. [nnHa
MuHepasioBaTHbIX UT 1000-1500 u 2000, mmpuna 500 u 1000, Tonmmua 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 yTETICHUS
OecuepavHbIX MOKPBHITUNA U YePIAYHBIX EPEKPBHITUMA, TETUTON3OJISIIIUN CTEH HKUITBIX
Y IPOMBIIUIEHHBIX 31aHUH, a TAKXKE JJIS1 U30JISIUUNA TOBEPXHOCTH MPOMBIIUIEHHOTO
000py10BaHUS.

Jns u3onsiiuu TpyOONPOBOJIOB  IMIMPOKO MPUMEHSIOT MHUHEPAIOBATHBIC
M3ACNUS - MONYUWIMHAPHI U HMWIMHAPHI, 00JaJaoMue TaKUMU K€ MOKa3aTeasIMU
(M3UKO-MEXaHUYECKUX CBOMCTB, UTO U MUHEPAJIOBATHBIC ILJIUTHI.

B nacrosiiee Bpemsi pa3pab0TaHO MHOKECTBO HOBEHIIIMX U3JACIIUM HA OCHOBE
MHHEPAJIBbHON BaThl. BOT HECKOJIBKO MPUMEPOB:

[Iponykuus "PokByn" (ROCKWOOL) — wmuH.BaTa Ha KaMEHHOM
(ByJIKAHMYECKOM ) IOpOJIE. OTnnunTeILHBIE CBOMCTBA: 30,
OTHEYCTOWYMBOCTh, 3BYKOHEIIPOHUIIAEMOCTh, BOJOOTTAJIKMBAEMOCTh, CTOMKOCTh K
nedopMarum.

Munepanbnas Bata "PAROC". C nomombto usnenuii "PAROC" moxHO
YTEIUIUTh BCE YacTu 3AaHusi. OueHb BaXKHO JJIsl MOTPEOUTENS U TO, UTO TIpU paboTe
ATU MaTepHUAIIbl HE TPEOYIOT CIICIIUAIBHBIX CTPOUTEIHPHO-MOHTAKHBIX HABBIKOB.

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

Matbl ¥ TOJIOCHI M3TOTOBJISIIOT M3 HEMPEPHIBHOTO CTEKJISIHHOTO BOJIOKHA,
CKPEIUJIEHHOTO MPOIIMBKON CTEKJIOHUTHIO. [IOTHOCTH 3THX M3aenuii He 6osee 175
Kr/M>, TermnonpoBoAHoCcTh He 6onee 0,04-0,05 B1/(M/C). MaThl BBITYCKAIOT AIMHOMI
100-3000, mmpunou 200-700, TommmHO#M 10-50 MMm.

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

Tennouzonsmuonusie usnenuss "URSA" mnpeacraBisitor co0oif koBep u3
TOHYAUIIINX CTEKJISTHHBIX BOJIOKOH, 0OpaOOTaHHBIX CBSI3BIBAIOIIMM COCTAaBOM, YTO
o0ecreunBaeT TJIaBHOE JOCTOMHCTBO - BBHICOKYIO M3OJISIITMOHHYIO CITOCOOHOCTH TP
HHU3KOM IIJIOTHOCTH.

Bara "ISOVER" - cTeknsHHas BaTa BBICIIETO KA4eCTBa, M3TOTABJIMBAETCS B
OCHOBHOM W3 BTOPUYHO HCIMOJB3yeMOr0 CTEKJa, MecKa, COAbl W HU3BECTHSKA.
OtrnnuntensHble  cBoiictBa Batbl  "'ISOVER" - BpIcOkasgs  U30IAIIMOHHASA
CITOCOOHOCTh; OTHOCHUTCS K TPYIIIE HECTOPAEMBIX CTPOMMATEPUAIOB; AIaCTUYHOCTD;
XAMUYECKasA CTOMKOCTb.
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Ne| HanmenoBan | Mapk | Pasme | Ton | [TmotHoc | Temmon | I'oprouec | OGmacts
ue ac pHI, IMH | Th, KI/M> | pOBOJH | Th
n | MaTepuaia pacur | MM a MM OCTb, TPHMEHEHIA
/ udpo Bt/MK
1 BKOM
1 | Bepmukynur | 100 100 0,055 HI' Bepmuxynur
BCITYYE€HHBIN 150 150 0,060 IIPUMEHSIOT B
Ka4yecTBe
200 200 0,065 TETJIOU30JISIIIAO
HHOM 3aChIIIKH
pu
TeMIIepaType
H30IUPYEMBIX
MOBEPXHOCTEH
oT MuHYC 260
1o wiroc 1100
°C (o 900 °C -
TIPU U3OJISIHH
BUOPUPYIOIINX
MMOBEPXHOCTEH),
ISt
W3TOTOBIICHHSI
TETUION30JISIIHO
HHBIX U3JIEIHH,
a TaK¥KE B
Ka4yecTBe
3aMOJTHUATEIS
TS ISTKUX
OETOHOB U ISt
IMPUTOTOBJICHUA
LITYKaTypPHBIX
pacTBOpPOB.
KoHTpoJibHBIE BONIPOCHI
1. Kakue Matepuaabl OTHOCSATCS K TETIOU30ISIIMOHHBIM?
2. Yrto [maeT  HCHOJB30BAHHWE  TEIUIOM3OJSIIUOHHBIX  MaTepuajioB B
CTPOUTENBCTBE?
3. Kakoli mokazarenb HCIOJB3YETCSI B KAUYECTBE MApPKHU TEIUIOW3OJISILIMOHHBIX
marepuainoB? [Touemy?
4 Kakue Tunbl CTpyKTyp XapakTepHbI IJI TEMIOU30JSIIMOHHBIX MAaTEPUATIOB?
5 [IpuBeauTE HOMEHKIIATYPY TEIUION3OJISIIUOHHBIX MATEPHUAIIOB.
6. ITousiTue MOHTAKHOM TEIIOU30ISIIINH.
7 IIepeuncnure CBOMCTBA TEIJIOU3OJISLIMOHHBIX MAaTEPUAIIOB.
8 Kakoit TEIUION30JISALIUOHHBIN Matepuan AMEET HanOOJIbIIICE

pacrnpocTtpaHenre? ONUIIUTE €ro CBOMCTBRA.
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Tema 11. KpoBesbHble, THAPOU30JISIIIUOHHBIC U TEPMETUHPYIOLIIHE
MaTepHAaJIbl.
IIpakTuyeckoe 3ansitue Ne 14
OnpeneneHne MapKy U BUJA KPOBEIBHBIX U THIPOU3OJIMPYIOIINX MATEPUATIOB.

Heap 3aHATHA: O3HAKOMIICHHME C Pa3sHOBUIHOCTSAMH COBPEMEHHBIX
KpPOBEJBHBIX U THIPOU30JUPYIOMIMX MAaTEpUaIOB, UX COCTaB, CBOWCTBA U 00JIaCTH
IIPUMEHEHUSI THUIPO-, Mapo-, BETPO3ALIUTHBIX MOKPBITHAX  OTIPAXKIAIOIINX
KOHCTPYKIMH; ITPABWJIA UX IPUMEHEHUS.

Marepuajbi: 00pa3ibl KPOBEIbHBIX U THAPOU30JUPYIOLIUX MATEPUAIIOB.

Xoxa padoThI:

1. N3yunTh 00pa3ibl KPOBENbHBIX U THAPOU30JISLUOHHBIX MATEPUAIIOB;

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

3. BnecTtu nanHbie B Ta0IuILy.

1. KpoBenbHble MaTepHrabl

KpoBenbHble MaTepuanbl MpeaHa3HAYEHBI ISl 3allUThl OT aTMOC(EpPHBIX
0CaJIKOB (JI0XIb, CHEr, Trpaja), T.e. OT KPAaTKOBPEMEHHOro (MEepUOJAMYECKOrO)
BO3JENCTBUS OCAaIKOB.

KpoBenbHbIe MaTepralibl OAPa3ACIAIOTCA:

- MO BHJY MCXOJHOTO CBHIpbS — Ha METaUIMYECKHe (U3 CTaJIM, aTIOMHUHHS,
MEI W APYTHMX METaJUIOB, a TaKkKe HMX CIUIABOB), KEPAMHUYECKHE, MOTydyaeMbIe
00XKUTOM TJIMHSHOTO CBIPbS (uepenuiia), IIEMEHTHO-BOJIOKHUCTHIE
(acOecTOlIEMEHTHBIC, CTEKJIOIEMEHTHBIC), IIACTMACCOBBIC (CTEKIOBOJOKHHMCTBIMN
MJACTUK, OPraHUYECKOE CTEKJIO), IEMEHTHO-TiecYaHHbIe (OETOHHBIC) YEPEHullbI,
OuTyMHBIE (Ha OCHOBE OUTYyMa, JIETTS, TOJIMMEPOB U UX CMECcei);

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

- o gopme Ha

o PYJIOHHBIE — TOJIOTHMINA IUPUHON 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, OOpa3yrolue  CIUIONIHYIO
BOJIOHEITPOHUIIAEMYIO TUICHKY TTOCJIe HAHECEHUs Ha U30JUPYEMYI0 KOHCTPYKIIHUIO;

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

M2).
BrI60pP TOr0 MIIM UHOTO THIIA MAaTEPUAJIa 3aBUCUT OT MHOTUX (DAKTOPOB:
® KOHCTPYKTHMBHBIX (YT0JI HAKJIOHA KPBIILIHM, MATEPHAI OCHOBAHHSA);
® TEXHOJOIMYECKHX (IPOCTOTA YCTPOMCTBA MOKPHITHSA);
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® APXUTEKTYPHO-JEKOPATUBHBIX (KeTaeMblil LIBET U (PakTypa MOBEPXHOCTU
KpPOBJIN);

® HYKOHOMHUYECKHUX (CTOUMOCTH U IOJTOBEYHOCTD).

PynoHnHble MaTepuanbl OTHOCSTCS K TpyINe «Msrkas KpoBiis»y. OHH
MPEICTaBIAIOT COOOW MOJOTHUINA, CKATAHHBIE B PYJIOHBI (OTCIOZ]a OHU U TOTYUYUITU
cBoe Ha3zBaHue). [lomoTHUIIA BeIMyCcKatoTCs mUpUuHOM okosio 1000 MM U JIMHON OT
7 no 20 M, JUITMHA MOJOTHUILIA OTIPEIESAETCS TONIMHON MaTepHalia, COCTaBISIOMEH
00b14HO 1,0-6,0 MM.

PynonHble Marepuanbl MOTYT OOecneuuBaTh BOJOHENPOHUIIAEMOCTh
Jake TpU HYJIEBBIX YKIOHAX, a BEPXHUU TNIpenesl PEKOMEHIYEeMbIX YKJIOHOB
cocraBisier 45-50 °C. KpoBenbHbII KOBEp M3 COBPEMEHHBIX PYJOHHBIX
MATEPUANIOB, KaK MpPaBWIO, sBISETCS ABYXCIOoMHbIM. [loaTomy paznuyaror
MaTtepuabl 11 HIJKHETO U JIJIsl BepxHero cios. Bec 1 kB./M KpOBENbHOTO KOBpa, B
3aBUCHMOCTH OT BHJIa MaTepHUaia U KOJIMYECTBA CIO0EB COCTABIIAET, IPUMEPHO, 5S-12
KT.

B Hacrosimiee BpeMss Ha pBIHKE NPUCYTCTBYIOT PYJIOHHBIE MAaTepUabl
HECKOJIbKUX IOKOJICHWH, JUISI NPOM3BOJCTBA KOTOPBIX INPUMEHSIOTCS PA3IUYHBIC
KOMITOHEHTBI, KaK JJis1 OCHOBBI, TaK U JIJIsl TOKPOBHBIX CIIOEB.

K mepBoMy NOKOJEHHIO PYJIOHHBIX MaTepUaloOB OTHOCATCS OUTYMHBIE Ha
KapTOHHOU ocHOBe (pyOepoun, pydbemact u T.m.). OHM MO-TIPEKHEMY HIMPOKO
IPUMEHSIOTCS, XOTS YK€ ¥ HE OTBEYaIOT COBPEMEHHBIM TPEOOBAHUSIM.

BaxxHpIM 1maroM B pPa3BUTUU PYJIOHHBIX MAaTE€pUAJOB CTaja 3aMeEHa
OMOJIOrMYECKH HEJOJTOBEYHON KapTOHHOW OCHOBBI HE THUIOUIMMH MaTepHajlaMu:
CTEKJIOXOJICTAMH, CTEKJIIOTKaHSAMHU U T.N. (OMTYMHbIE MaTepuaabl Ha HE THUIOIIUX
ocHoBax). Ilpm »TOM KpomMe OHOJOTMYECKOW JIOJITOBEYHOCTH MaTepuana
YBEJIMYMIJIACh U €r0 MPOYHOCTh, B TO BPEMsl KaK OCTAJIbHbIE MUHYCHI, MPUCYILIHE
OMTYMHBIM MaTepuajgaM OCTalIKNCh. JTO, B MIEPBYIO OUEPEb, TPOOIEMBI, CBSI3aHHbIE
CO «CTapeHHemM» OUuTyma.

[loucTHE PEBOJIOLMOHHBIM CTaO0 MPUMEHEHHWE B PYJIOHHBIX MaTepuaax
MOJIMMEPOB, KaK B KauecTBe MOAU(PUKATOPOB OuTyma (OUTYMHO-TIOJUMEPHBIC
MaTepHalibl), TaK U JJI1 CO3JaHMsI YHCTO MOJUMEPHBIX KPOBEIBHBIX MaTEpHUATIOB
(momuMepHbIe MEMOpPaHBI).

K mpeumyiiectBam BCeX PYJOHHBIX MAaTEPUAIIOB MOXHO OTHECTH TO, YTO
OHM, BHE 3aBHUCHUMOCTH OT YCJIOBUHA MPOU3BOJACTBA pabOT U COCTOSHHS
MMOBEPXHOCTH, CO3/AIOT HM3OJIAIMOHHBIN CIION C HEOOXOIMMOW TrapaHTHPOBAHHOMN
TOJIIIIMHOM.

K HemocTaTkaM pyJNOHHBIX KpPOBEJIBHBIX MAaTEPHUAIOB OTHOCUTCS OOJbIIOE
KOJIMYECTBO IIBOB (HaxJIeCTOB) npu M3TOTOBJICHUH KOBpa.
Jist  ycTpoiicTBa  pPYJOHHOTO  BOAOU3OJISLIMOHHOTO KOBpa  PEKOMEHIYETCS
OPUMEHSATh OUTYMHbIE W OHTYMHO-IIOJIMMEpPHBIE MaTepuaibl HAa HETHUIOLIEH
CTEeKJISIHHOM, CHHTETUYECKOW WM KAPTOHHOM OCHOBE WIIM DJIAaCTOMEPHBIE
BYJIKAHW30BAHHbIC IUICHOYHbIE MaTepuajbl, a TakKKe€ MAaCTHYHbIE MaTepUalbl.
AHanornyHple = Marepualbl PEKOMEHJYEeTCSl NPUMEHATh A yCTPOMCTBA
napousoisinuy. PynoHHBIE MaTepuanbl Ha KapTOHHOW OCHOBE C OWUTYyMHBIM
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BSDKYILIMM JOITYCKAETCsl IPUMEHSTh JUIsl YCTPOMCTBA BOJOU3OJIALIMOHHOIO KOBpA B
KPOBJISIX BPEMEHHBIX 3[JaHUI U COOPYKEHUI CO CPOKOM CITy>KOBI 10 5 JIeT.

2. I'mapon30sIMOHHBIE MAaTEPHUATIBI

['Mapon30IAMOHHBIE MaTepUaabl NPEAHA3HAYEHBI JUIA INPEIOXPAHEHUS
CTPOMUTENBHBIX KOHCTPYKIMHA OT KOHTAKTa C BOJOM, MHOTJIOIIEHUS BOJBI WM OT
¢unbTpan BOABI uyepe3 HUX. B 3aBUCHMOCTH OT (U3MYECKOTO COCTOSHUS H
COOTBETCTBEHHO TEXHOJOTHH HX IPUMEHEHHUS THAPOU3OJSLMOHHBIE MAaTEPHUAIIBI
MOXKHO pa3JIeluTh Ha JKUIKHE, MacTooOpa3Hble IUIACTUYHO-BSI3KHUE, TBEP/bIC

yIPYTOIJIACTUYHBIE.
Kuakue ruipon30JsiiHOHHbIE MATEPHAJIBI MOTYT OBITh MPOMUTOYHBIE U
IUIEHKOOOpa3ylolue.
[IponutoyHbie MaTepuaibl — KUAKOCTH, MPOHUKAIOIIME B  TOPBI

IOBEPXHOCTHBIX CJIOEB MaTepuaia, co3faBasi BOJOHENPOHUIIAEMbIN Oapbep, a10o
ruipopoOu3upyroIMe MOBEPXHOCTh MOp (OMUTyMBI M JE€rTH, MPOINUTKA
MOJIMMEPaMU, KPEMHUMOPTAaHUYECKHUE KUIKOCTH).

NHbeKIMOHHBIE MaTEpHUAIIbl — HATHETAIOT B MOPBI U30JMPYEMOI0 MaTepuaia
MOJ1 TaBJIEHUEM (PMIOKCUAHBIE CMOJIBI, TOJIMMEPHBIE TUCIIEPCUN).

[InenkooOpa3yrome MaTrepuanbl — BSI3KOKUJKHE COCTaBbl, KOTOPBIE IMOCIE
HAaHECEHHUS Ha TMOBEPXHOCTh H30JIMPYEMOM KOHCTPYKIHMH OO0pa3yloT Ha HeH
BOJOHETIPOHUIIAEMYIO IUIEHKY (pa3KWKEHHbIE OUTYMbl, OWUTYMHBIE 3MYJbCUU,
JIaKH, SMaJIH ).

ITacroo0pa3Hbie THAPOU3OISLMOHHBIE MATEPHAJBI HCIOJIB3YIOT Kak
00Ma304HbIE U MPUKIICUBAIOLIHE.

OOMa3zouHble MaTepuajbl, MOCIE HAHECEHHs OO0pa3yloT Ha HU30JIUPYEeMOM
MOBEPXHOCTH JIOCTATOYHO TOJICTBIA TUAPOU3OISIIMOHHBINA CTI0M (MACTUKH, MTACTHI).

YnpyronjiacTu4Hbie THAPOU3OJISIIHOHHBIE MATEPHAJbl [PE/ICTABICHBI
PYJOHHBIMH  MaTepuaiaMu (O€30CHOBHBIMA W HA PA3IMYHBIX  OCHOBAX),
AHAJOTUYHbIE KPOBEIbHBIM.

Mapka ¢

Noxt/ HaumenoBa OcHoBANN Toamu | 'mokoc | Ob6aacTb Pexomenayemoe
I HHE pacun$poek | Ha 1 Th HA NMPUMEHEHH | KOJHYECTBO
MaTepuaia oii ciosi Opyce | cJI0eB

Pynonnble KpoBebHBIE MATEPHATIBI
K-c ITonusctep npumensierca | bukpocr
KPYITHO3E€pHHUC iuiv: HAaHOCHUTCS B
TOW MOCBIIKOM Crexnotka yCTpOHCTBa OJIUH CJIOH IpH
C JIMLIEBOM Hb BEPXHETO BOCCTaHOBUTEJb
CTOPOHBI U CTeKII0X0I cost HOM PEMOHTE
HOJ‘II/IMG?HOI/I or — KPOBEJIHOTO | CTaporo
TUICHKOH ¢ KOBpa TIOKPBITHS, U B

1 buxpoct — , 0°C, ne J1Ba TIpU
CTOPOHBI BBILIC OpraHM3anuu
MIOJIOTHA HOBOTO

KPOBEIILHOTO

M-c [Monmacrep MPUMEHACTCS | 1 onna 6o mpm
MfHKO3epHI/IST Crextorxa ALt 5 KaIlUTaaIbHOM
O TIOCBITTKO . YCTPOHCTBA | honionre.
WIH HIDKHUX
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TTOJIMMEPHO I CTeKItoxot CJI0eB
IUIEHKOH ¢ cT KpPOBEIBHOTO
JIMLEBOU KOBpa U
CTOpPOHBI U TUIPOU30JIAL
NIOJINMEPHOU 505

IUIEHKOH ¢ CTPOUTENIbH
HUKHEHN BIX

CTOPOHBI KOHCTPYKIIH
I0JIOTHA UJIA .
MEJIKO3EPHUCT

O OCBINIKOM C

00enx CTOpOH

NI0JIOTHA

KoHTposbHBIE BONIPOCHI

1. Kakue TepMOIIaCTUYHBIE U TEPMOPEAKTUBHBIE ITOJUMEPHI IPUMEHSIOT B
CTPOUTENBCTBE?

[IpuBenuTE HOMEHKIATYPY MAaT€pUAIOB HA OCHOBE OMTyMa.

Kakue o0nactu npuMeHeHUs] MaTEPUAIOB HA OCHOBE OMTyMa Bbl 3HAETE?
Kaxk npoucxoauna monudukarus pyoepounaa?

Kaknm yciioBusM JOJDKEH yAOBIETBOPATH TUAPOU3OJIALIMOHHBIN MaTEprai?
Kakas pa3auia Mexay OUTYMHBIMUA MaCTUKaMU 3MYJIbCHSIMH U MTacTaMu?
OcCHOBHBIE repMETUZUPYIOLIUX MaTepuanoB. KakuM yCloBHsIM OHM JTOJKHBI
COOTBETCTBOBAThH?

Nk

Tema 12. MaTepuaJbl 1JIsl OTAEJIOYHBIX PadoT.
IpakTnueckoe 3ansaTue Ne 15
1. CocraBnenue Tabnuilpl TexHuaeckux xapakrepuctuk ['KJI u T'BJIL.

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

O6opynoBaHue U MaTEepHUAIBI:

1. Ans6om padouux ueprexeit "KommiektHbie cucrembl KHAY D",
2. b.A. bynanos, B.B. IlonnaBckuii, TexHoI0THsSI MOHTa)ka KapKacHO-
OOILIMBHBIX KOHCTpYKUUH, yueOHuk nis HI1O;

Xoa padoTsbi:

1. U3yunts anpboM pabouux ueptexeit "Kommnektaoie cuctembl KHAY D",
2. IloBrOpuTh TEMY "I HIICOKAPTOHHBIE JTUCTHI"
3. 3anoJHUTH TaOIUIIBL:

1. texHmueckue xapakrepuctuku ['KJI u I'BJI;

2. BUJIBI KPOMOK;

3. pasmepni ['KJI
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Tabnuna pe3ynbTaToB

HanmenoBanmne TUIICOKAPTOHHOI'O JIUCTA

LIBeT xapToHa

L{BeT MapKuUpOBKH

OO6brunsrii (I'KJI)

Brnarocrotikuii (I'KJIB)

Ornectoiikuit (I'KJIO) ¢ noBbIieHHOM

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

I1aMCHU

Brnarocroiikue (I'KJIBO) ¢ noBbiteHHoOM
COTPOTHUBIISIEMOCTBIO BO3ICHCTBUIO OTKPBITOTO

Tabnuia pe3ynbTaToB

HaunmenoBaunue

Tommuuaa, MM

[[uprna, MM

Jnuna, Mmm

I'KJI

I'KJIB

I'KJIO

I'KJIBO

Tabnuia pe3ynbTaToB

Buaer kpomoxk

VYcinoBHbBIE 0003HAUEHUS
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Tecr:

1.I'KJI o6nu1ioBaHs! ¢ IBYX CTOPOH:
1. T'uncom
2. Kapronom
3. CTeKJIOBOJIOKHOM
4. Marepuanom

2.06b1ynbIe ['KJT nmeroT 1BeT kapToHa:

l. 3eNeHblit
2 ["omy6oi
3. Ceprbiii

4 Kpachsrii

3.I'KJI A3roTaBaMBarOT U3 CTPOUTEIBHOTO TUIICA MAPKU HE HUKE:
1. T-2
2. I3
3. T-4
4. T-5

4. I'BJIB npuMeHsItoTCSs 17151 0OJIUIIOBKU TTIOMETIICHUIA:
1. Cyxux
2. C NOBBILIEHHON BIAXKHOCTBIO
3. C BO3JIEUCTBUEM OT'HS

5. B 3aBUCHMOCTH OT TOUHOCTH U3roToBiieHUs ['BJI ObIBAIOT ClieyIOIIMX IPYIII:
1. B,
2. Ab
3. A1
4. C,[J

KoHTpoJibHBIE BONIPOCHI
1. Yto mpencTaBisitoT OO0 TUIICOKAPTOHHBIC JTUCTHI?.
2. Ha xakue BHUIbI IOJPA3AEISAIOTCS JJUCTHI B 3aBUCUMOCTH OT CBOWMCTB?
3. Kak mapxupyrorcs nuctst ['KJI?

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

Tema 12. MaTepuaJibl 1 OTACJT0YHBIX padoT.
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IIpakTuueckoe 3ansaTue Ne 16
2. OnpeneneHne KayecTBa KEPAMHUUECKUX TUTUTOK.

I.[e.m; 3AHATHUA: HAYYUTHCS 110 BHCIIHUM IIPU3HAKaM U Ha OCHOBaHWH
HECJI0KHBIX MCIBITAHUM ONpCACIIATL KAUYCCTBO KEPAMHUUYCCKUX TININTOK,

MPUMEHSEMBIX JUIsl BHYTPEHHEH OOJIHIIOBKH CTEH.

HNHCTpyMEHTBI, MPUCTIOCOOICHUSI 1 MaTEPHAIIBI:

I. [IITaHTEHUUPKYJIb
2. MeTamm4ecKuid yroJbHUK
3. JIunerika

Xoa pabéoThi:

OnpenenuTs OJHOTOHHOCTD LIBETA JINLEBBIX OBEPXHOCTEN IUIUTOK.

Jns 3TOro yCTaHaBIMBAIOT BEPTHUKAJIBHO HA OTKPBITOM MECTE IIUT
IJI0MIAAR0 1 M2 U yKIAABIBAIOT HA HETO TUIMTKHU BIUIOTHYIO APYT K JPYTY.

OcMarpuBarOT LBET MOBEPXHOCTH IUIMTOK HA PACCTOSHUM 3 M, OH JIOJDKEH
OBITh OJTHOI'O TOHA M COOTBETCTBOBATH YTBEPKICHHOMY 3TAJIOHY.

e OnpenenuTh Hanuuue Ae(EeKTOB (TPEIIMH, TOCEYEK, LIEKOB, IIEpOuH,

3a3yOpHWH U T.1.).

e  Hajnuue HEBUIMMBIX  TPEIIMH ONPEACIAOT  HA  CIOyX, IyTeM
IIPOCTYKMBAHUS JEPEBSIHHBIM WM METALIMYECKUM MOJOTOYKOM Mmaccor 0,25 kr.
[1muTKH, MEIoIIKEe TPEIMHBI, TPU MPOCTYKUBAHUU U3JAIOT IpeOe3Kallnil 3ByK.

e (C 1mOMOWIBIO MWTAHTEHUUPKYJId € ToyHOCThio g0 0,2-0,3 wMm
U3MEPUTH Pa3Mephl IUINTOK U ONPEAEIIAIOT OTKIOHEHNS OT HOMUHAJIBHBIX Pa3MEpPOB
M0 JJIMHE, IIUPUHE U TOJIIUHE.

e MeTalIMYecKUM YTOJAbHUKOM MPOBEPUTH MPABUIBHOCTH NPSIMBIX YTIJIOB
TUTUTOK (KOCOYTOJIBHOCTb).

JInst 3TOro yroJIbHUK IOCIEA0BATENBHO MPUKIAABIBAIOT KO BCEM YIUIaM
IUINTKU TaK, YTOOBl OJHA €ro CTOPOHA IJIOTHO MpWieraiga K TpaH IUTUTKU, U
U3MEPSAIOT HaWOOJBIIUK 3a30p MEXAY JIPYyroil CTOPOHON YTOJIbHUKA M TPAHBIO
TUTUTKHU.

e OnpenensoT KpUBU3HY JIMLEBOW MMOBEPXHOCTH IIJIUTOK.

st 3TOro JMHEWKY MOCTAaBUT peOpOM MO AMArOHAIM TUIMTKU U U3MEPUTH
IpYrol JIMHEUKOW HamOOJbLIMN 3a30p MEXKAY MOBEPXHOCTHIO IJIUTKU U PeOpoOM
JIMHEUKU.

Tabnuma pe3ynbraToB

HanmenoBaHue mimTok

dopma ITUTOK

HomunansHble 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 Hanuuue HeBUAUMBIX TpELIMH
4 OTKJIOHEHUE OT JIMHEWHBIX Pa3MEPOB, MM:
a
b
h
5 KocoyronbHocTh, MM
6 KpuBu3Ha IUIIEBON TOBEPXHOCTH, MM

ITo pe3yiibTaTaM OIIPCACIICHUA AaTb 3aKJIIOYCHUC O KaUCCTBC KCPAMHUUCCKUX
IIJIUTOK JJIA BHYTpeHHGﬁ 06JIHIIOBKI/I CTCH.

KOHTpOJIbHLIe BOIIPOCHI

1. ITo xakuM moOKa3aTeNIsIM OIPEICISIETCA KAYeCTBO KEPAMUUECKUX TIIIUTOK?

2. Kakue nedexTsl JIMIeBOH MOBEPXHOCTH KepaMUYECKUX TIUTOK Bol 3HaeTe?

3. Kak onpenensaeTcs TepMUYecKas CTOMKOCTh KEPAMUYECKUX TIITUTOK?

4. Kakum 1oka3aTesieM OLIEHUBAETCA TBEPAOCTD JUIIEBOM MOBEPXHOCTH IJIUTOK?

5. Kakum BopomormomienneM no I'OCT 6141B91 nomxHbl 0071a4aTh IUIATKH
KepaMHU4ECKHE /Il BHYTPEHHEW OOJIMIIOBKU CTEH?

4 CEMECTP

Tema 13. HopmaTuBHAs ¥ POEKTHO-TEXHUYECKASA JOKYMEHTALUS.
IpakTnueckoe 3ansaTue Ne 17
N3ydeHnne HOpMaTUBHO-TEXHUYECKUX TOKYMEHTOB B cTpouTenbcTBe: CHull,
CIIAC, ECK/, CII, EHuP u np.
Hean 3ansitusi: O3HaKOMIIGHHE C HOPMATUBHO-TEXHUYECKOM  0Oazoi B

CTPOUTEIIbCTBE. N3yuenne HOPMAaTUBHO-TEXHUYECKUX JIOKYMEHTOB B
crpoutenbctBe: CHull, CITJIC, ECK/, CII, EHuP u ap.

O0wmmue cBegeHus

OcHoBoii CucTeMBbl HOPMAaTUBHBIX JOKYMEHTOB B CTPOUTEIBCTBE SIBIISFOTCS
I'panoctpoutenshsblil kKogeke PO u 3akoH «O TEXHUYECKOM PETYJIUPOBAHUMNY.

B He€ BKIIIOYEHBI BCE HOPMATUBHO-TEXHUUYECKUE NOKYMEHTBI: PETVIAMEHTHI,
HAllMOHAJIbHBIE CTAHJAPTHI, COOPHUKH TEXHHUYECKMX HOPM IO CTPOUTEILCTBY M
IpyTHe.

HopMaTuBHO-TEXHUYECKHUE TOKYMEHTBI B CTPOUTEIILCTBE:

- HOPMATHUBHO-TIPAaBOBbIE  JOKYMEHTBI, HCIOJb3yeMble TIpu pa3paboTke
MPOEKTHOM JOKYMEHTALIUU
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- HOPMAaTUBHO-IIPABOBBIE  TOKYMEHTBI, HCIIOJb3yEMbIE IIPU  BO3BEACHUU
00BEKTOB CTPOUTENILCTBA

- HOPMAaTUBHO-TIPaBOBBIE JOKYMEHTHI B 00JIaCTH dHEProcOepekeHus

- HOPMAaTUBHO-IIPABOBBIE  JTOKYMEHTBI,  HMCIIOJB3yE€MbIE B  IpoLEcce
AKCIUTyaTal 00bEKTOB

Crpoutenbubie HOpMbl W TpaBuiia (CHull) — COBOKYNMHOCTH NPUHSITBHIX
OpraHaMHM HWCIOJIHUTEJIIBHOW BJIACTM HOPMATHBHBIX AKTOB  TEXHUYECKOTO,
SKOHOMMYECKOTO M IPABOBOT'0 XapaKTEPA, PETJIAMEHTUPYIOIIUX ITPOCKTUPOBAHUE U
CTPOUTENBCTBO.

Cucrema mnpoekTHOM JokymeHTanuu st ctpoutensctBa (CILIC) -
KOMILIEKC HOPMAaTUBHBIX OpraHU3alMOHHO-METOANYECKHUX TOKYMEHTOB,
YCTaHABJIMBAIOIIUX  OONIETEXHUYECKHEe  TpeOOoBaHMs,  HEOOXOAMMBbIC IS
pa3pabOTKu, yuyeTa, XpaHEHUS W TMPUMEHEHMs] NPOEKTHOM JOKyMEHTAalMM AJis
CTPOMUTENBCTBA OOBEKTOB PA3IMYHOIO HA3HAUCHMUS.

Enunas cuctema koHcTpykTOopckod aokymeHtanuu (ECKJ/[) — kommuiekc
rOCYJJapCTBEHHBIX CTAaHIAPTOB, YCTAaHABIMBAIOIIUX B3aUMOCBSI3aHHBIE IIPaBUIIA,
TpeOOBaHUS U HOPMBI o pa3paboTke, o opMIIEHUIO u
00pallleHUI0 KOHCTPYKTOPCKOM TOKYMEHTAIlMU, pa3padbaTbiBaeMON U MPUMEHSEMON
Ha BCEX CTaJAMSIX KU3HEHHOrO LKA U3Aenus (Ipu NpOEeKTHUPOBAHUU, pa3paboTKe,
M3rOTOBJICHUH, KOHTPOJIE, TPUEMKE, IKCILTYyaTallMi, PEMOHTE, YTUIN3ALUN ).

CBoJibI ITpaBUJI 1O NPOEKTHUPOBaHUIO U cTpouTenbCcTBY (CII) ycranaBiauBaroT
PEKOMEH/IyeMble TMOJIOXKEHHUST B pa3BUTHE U OOecledeHHe 00s13aTeNbHbIX
TpeOOBaHUI CTPOUTENBHBIX HOPM, NPaBWJI M OOLIETEXHUYECKUX CTaHIapToB B
KaXX/I0OM MPOEKTe 0OOCHOBBIBAIOTCS HanboJiee palOHAIbHBIE METO/AbI BO3BECHUS
3aHUN U COOPYKEHHH, CPOKH HUX CTPOUTENBLCTBA. [IpOEKTHBIE peleHrs] HaXOAT
OTPAKEHUE B CMETHOM JOKYMEHTALMH, ONPEACIISIONEH CTOUMOCTh CTPOUTENLCTBA
NPEANPUATUN, 3[aHUN U COOPY>KEHUI (KamUTaIbHbIE BJIOKEHUS).

EHuP (enuHble HOpPMBI M pacleHKHM) — O3TO CBOJ JOKYMEHTOB,
pPErIaMEHTUPYIOIINNA €IUHBIE HOPMBI U PACLIEHKH Ha CTPOUTEIIbHBIE, MOHTAXHBIE,
PEMOHTHO-CTPOUTENBHBIE PAOOTHI U MOJCOOHBIE PAOOTHI B PA3IUYHBIX YCIOBUSIX (B
T.4. TOJABOJIHBIE, TOPHOIIPOXOAYECKHE, IIAXTOBbIE PAOOTHI).

Kpome Toro, B crpourensctBe ectb ['OCThI, ycTranaBnuBaromue
TEXHUYECKUE  XapaKTEPUCTUKH  CTPOUTENBHBIX  MATE€pUAIOB, H3IAEIUN H
KOHCTPpYKIMH. OHM SBISIOTCA OJTAJIOHOM, MO KOTOPOMY CBEPAIOT KauyeCTBO
MPOAYKIMH U3TOTOBUTEIH, TOTPEOUTETU U MOCTABIIHUKH.

[Tpu pa3paboTke MPOEKTOB YUUTHIBAIOTCSA MOCIEAHUE JTOCTHXKEHUS HAYKU U
TEXHUKH, YTOOBl K OKOHYAHUIO TMPOCKTHUPOBAHUS M CTPOUTEIHCTBA 3JaHHUE HE
0Ka3aJ10Ch MOPAJIIBHO YCTapEBILINM.

KoHTpoJibHBIE BONIPOCHI:
1. Kakue HOpMaTUBHO-TEXHUYECKUE TOKYMEHTHI BbI 3HAETE?
2. Kakwue pazaenst Bxoast B cocraB CHulI?

3. UeM ompeaenseTcs KauecTBO U SKOHOMUYHOCTb CTPOUTEILCTBA?
4. Yto takoe EHuP?
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5. B uewm 3akmouaercs HazHaueHue ctangapros CITIC?

Tema 15. OcHoBBI cTpOUTENLHON PUHKH.
IIpakTn4yeckoe 3ansitue Ne 18
1. TemnoTrexHUUYECKUI PACUYET OTPaXKAAIOIMINX KOHCTPYKIIUI

Heas 3anarus: lVcxoas W3 [JaHHBIX MaTEpPUANIOB, COCTABIISIOLIUX
KOHCTPYKIIMIO OTPaXJAIOMIMX JJIEMEHTOB U HMX XapaKTePUCTUK OMNpPEIeTUTh
TOJIIMHY CJIOS YTEITUTEN. BBIMONIHUTD TETIOTEXHUUECKUI pacueT orpakaaroiien
KOHCTPYKIIMU CTEHbI 3JaHUs, UCXOJS W3 PAIMOHAIBHOIO TMOoJA00pa MaTepualioB
OTpaXIaIOIIMX KOHCTPYKIUNA OOBEKTa C Y4YETOM COBPEMEHHBIX TpeOOBaHUU K
MUKPOKJIUMATy BHYTPH TIOMEIICHUS: YMEHBIIEHHUS MAacChl U  TOJIIUHBI
KOHCTPYKIIMH 32 CUET UCIIOJIb30BaHUS COBPEMEHHBIX CTPOUTEIbHBIX MAaTEPUATIOB.

Oo0mue cBeaeHUus

CTpouTensCTBO 3JaHUM JOJDKHO OCYIIECTBIATBCA B COOTBETCTBUM C
TpeOOBAaHUSIMU K TEIJIOBOM 3alIUTE 3IaHUU N1 00€CTieYeHUsl YCTaHOBJICHHOTO JIJIsl
MPOXKWBAHUSL M JICSATEIBHOCTH  JIIOJIEM  MHUKPOKJIMMAara B  IMOMEHICHUSX.
JIOJITOBEYHOCTh OTPAXKAAIONINX KOHCTPYKIUN CIeAyeT 00eCHeuuTh MPUMEHEHUEM
MaTepuasioB, MMEIOLINX HAJUJICKALLY IO CTOMKOCTH (BIaroCToMKOCTb,
MOPO30CTOMKOCTh, OMOCTOMKOCTD U TIP.)

CtpouTeNnbHBIMH HOPMaMH M TpPaBUJIAMHU YCTAaHABIMBAIOT TPEOOBAHUS K
IIPUBEAECHHOMY CONPOTHUBIICHUIO TEIUIONEPENAYE OTPAXKAAIOIINX KOHCTPYKIMU
3JaHUs, OrPAaHUYCHUIO  TEMIEpPaTypbl  TEIUIOYCTOWYMBOCTA  OTPAXKIAOLIMX
KOHCTPYKLIMH B TEIUIbIM IEPUOJ I'0Ja U MOMEIICHUN 31aHUNA B XOJIOJHBIA ITEPUO]T
roja.

BrnaXHOCTHBIA pEXUM TOMEIICHUNA 3JaHUM B XOJIOJHBIM MNEPUOA TOJa B
3aBUCUMOCTH OT OTHOCUTEJIBHOM BIIAXKHOCTU M TEMIIEPATYPHl BHYTPEHHETO BO3AyXa
yCTaHaBJIMBAETCsl MO  TaOnuie. YCIOBUS — OKCIUTyaTalldd  OTPa)KJaroIIuX
KOHCTpYKIUH (A wnu B) onpenensroT B 3aBUCMMOCTH OT BJIQXXHOCTHOI'O PEXHMa
MOMEIIIEHUI U 30H BJIIAXKHOCTH paliOHA CTPOUTEIHCTBA.

Xoxa padoThI:
1. BHuMaTenbHO 03HAKOMUTHCS C 33JaHUEM.
2. [IpaBuibHO BBIOpATh PACUETHYIO CXEMY.
3. BBINONMHUTH TETUTIOTEXHUYECKHUM pacyeT CTEHbI U KPBIILIU, UCTIOJIb3YSI
METOIMYECKHE YKa3aHUS 110 BHITIOJHEHUIO TEIJIOTEXHUYECKOTO pacyeTa.
4. Opopmuts pacuetsl Ha popmare A4 B mporpamme « WORD»y.

IIpumep BBINOJIHEHUS TEIIOTEXHUYECKOr0 PacyeTa HAPYKHOM
KUPIUYHOM CJOMCTOM CTEHBI )KUJIOT0 A0MAa.
HcxoaHble JaHHBbIE:
1. Panon ctpourenscrBa — r. Kazans;
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2. PacueTHas TeMIiepaTtypa BHyTPEHHEr0 Bo3ayxa - tin=120°C (cnpaBo4Hast
TabIuIa);

3. Bna)XHOCTHBIN pEXUM IMOMEIIEHUHN - HOPMAJIBHBIN;

4. 3oHa BIaXXHOCTH — HOpMabHas (ro npuinoxkenuto 6* Cuaull 23-02-2003);

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

Pacuernas cxema:
3agaeMcs TONIMMHON KUPIUYHBIX CTEHOK U YTEIUIUTENS MEXIy HUMU. Pacuer
IPOU3BOIMM METOJIOM MOCIEA0BATEIILHOTO MPUOIMKEHHUS:
Marepualt CT€H U yTEIUIUTENS IPUHUMAETCS COTJIACHO 3aJaHusl.
1. CunukaTHbI KUpmud, p,=1800 kr/m>;
2. Bo3znyuiHas npocioiika
3. VTemmrens — IEeHOOIUCTUPOIL, Po=40 Kr/m>
4. Iapousoisiuus
5. IlITykaTypKa U3 HEMEHTHO — IIECYAHOTO PACTBOPA, Po=1800 Kr/m?

0,12
0,01
Pacuer:
1. Onpenernsiem rpayco — CyTKH OTOIUTEIBHOTO NEPUOAA

Dg=(tint-the) *Zn (1)
D4¢=(20+5,2)*215=5418°C, cyr
th= -5,2 °C ; Zn=215 cyt. (1o Tabmume 1 CHull 23-01-99%)

2. OnpenensieM HOPMUPYEMOE COMTPOTUBIICHHUE TEILIoNEepeiadn 1o GpopmyJe:
Rreg=a*Dgtb (2)
a=0,00035
(o tabnuue 4 Cuull 23-02-2003)
b=1,4
R;e=0,00035*5418+1,4=3,3 (M**°C/Br)

3. OnpezensieM TEPMUYECKHUE CONTPOTUBIICHUSI OTACIIBHBIX CIOEB
Orpak/Iarolie KOHCTPYKIUHU 110 hopmyIie
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R=0c/A (3)
R,=0,12+0,38/0,87=0,574, M**°C/Bt
Ro=R;+=0.15 (npunoxenue 4, CHull II-3-79),
R3=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
Ri=R|+Ry+R3+R4+R5
R=0,574+0,15+2,4+0,029+0,021=3,17 (M**°C/Br)

4. OnpepensieM MPUBEJICHHOE COMPOTUBIICHUE TEIUIONEpe1aun
Ro=R+R+Rs=0,11+3,17+0,043
Rs=1/8,7=0,11
Rs=1/23=0,043
R.,=3,32, M*>*°C/Bt
5. CpaBauBaeM 3HaueHUs R, 1 Rieg
Ro=3,32>R;,=3,3

VYcnoBue cobnronaercs, TOIMKUHA CTEH U YTEIIIUTENS 3alIPOEKTUPOBaHa
BEPHO.

Tema 15. OcHoOBBI cTpONTENBHON PU3HKH.
IIpakTnueckoe 3ansaTue Ne 19
2. OmnpezneneHue TOJIIMHBI CIOS YTEIUIUTENS HAPYKHOW CTEHBI 31aHUS 10

3aJaHHOMY BapUaHTy KJIMMaTUYECKUX YCIOBUM.

Hear 3anaTus: UMcxoad w3 [OaHHBIX MaTEpPUANOB, COCTABIISIOLIMX
KOHCTPYKIMIO OTIPAXKIAIOINIMX DJIEMEHTOB M HX XapaKTEPUCTHUK OIPEIEIUTh
TOJIIIMHY CJIOS YTETUIUTENS. BBIMOJHUTD TEMIOTEXHUUECKUNA PACUET OTrpaXKAarolIen
KOHCTPYKIMU CTEHbl 3JaHUS, MCXOJAS W3 PAlMOHAIBHOIO MOJI00pa MaTepHalioB
OrpaXIaIMIMX KOHCTPYKUUA OOBEKTa C YYETOM COBPEMEHHBIX TpeOOBaHUW K
MUKPOKJIUMATY BHYTPHM T[IOMELIEHUS: YMEHBIICHHS MacChl W  TOJIIMHBI
KOHCTPYKIMH 32 CYET UCHOJIB30BAHNS COBPEMEHHBIX CTPOUTENIBHBIX MaTEPUAJIOB.

[Tpu BeIMOTHEHUU PAOOTHI UCTIONH30BATh JAHHBIE CTPOUTEIBHBIX HOPM U

MpaBuI:
1. CHull 23-01-99* CtpouTtenbHasi KTUMATOIOTHSI

2. CHulI 23-02-2003 «TemnoBas 3amura 30aHUH»

3. CII23-101-2004 «IIpoekTrpoBaHUE TETIOBOU 3AIMUTHI 3JaHHUIN
Bapuantsl 3axanuii

Bapuant Nel BapuanTt Ne2
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1.Paiion crpoutensctBa-T. Kazanp

2.31aHue - )KUION J0M

3.Matepuan HapyKHbIX CT€H — KUPIIUY
cuukathbli p=1800 xr/m’

4.Vremmrens — neHononuctupon p=100 kr/m
5.KonunuectBo cnoes- 3

3

Bapuant Ne3
1. Paiion cTtpoutenbctBa-r. CapaToB

2. 31aHue — JETCKUH cal
3. Marepuan Hapy HbIX CTE€H —
Kepam3uTobeTonHbIe 6ok p=1200 Kr/m’

4.Vremurens — neHonoiuyperad p=80 kr/m>

5.KonnuectBo citoeB- 2

Bapuant Ne5

1. Paiion ctpoutenscrBa-r. [lepmb

2. 3manne — O0IIEKUTHE

3. Marepuan Hapy»XHBIX CTCH — KUPITHY
rHSHBIA p=1700 xr/mM3

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

5. KonuuecTBo cioes- 3

Bapuant Ne7

1. Paiion crpoutenscTBa-r. Ilensa

2. 3/1aHKe — TOPTOBBIN LIEHTP

3. Marepuan HapyKHbIX CT€H — KUPIIUY

cunukaTtHbii p=1800 kr/m3
4.  VYrenmutens — URSA p=60 kr/m3

5. 5. KonuuectBo cinoes- 2

BapunanT Ne9

1. Paiion crpourenscTBa-r. MxeBck

2. 3manue — NETCKUH cal

1.  Marepuan HapyKHBIX CTEH — KUPIIHY

riHAHBIN p=1600 kr/mM3

2. YTemnurenab — NEHOMOIUCTUPOIT
«ITenommkcy p=45 kr/m3

5. KonnuecTBo cioes- 2

BapuanTt Nell
1. Paiion cTpoutenscTBa-r. MockBa
2. 3anue - KWIOH I0M

3. Marepuas HapyXHBIX CTEH —
razoberonnsie 0oku p=1000 kr/m3
4. VYTennurenab — MUHEPATIOBATHBIC IIUTHI
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1. Paiion cTtpoutenscTBa-r. Kupos

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

cuukatHbii p=1800 kr/m>

2. VYremnutenb — neHonoauctupoi p=150
Kr/m>

5. KonnuectBo ciioes- 2

Bapuant Ne4
1. Paiton ctpourenbcTBa-r. Camapa

2. 3n1aHue - )XUiIou A0M

3.Marepuan HapyKHbIX CTEH —

kepam3utoderonHsie 6ok p=1000 Kkr/m

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

5. KonuuecTBo cioes- 2

3

Bapuant Ne6
1. Paiion ctpoutenscrBa-r. KucnoBoack

2. 3paHue - Mara3uH

3. Marepuan HapyKHBIX CTCH — KHPIUY
ruHAHbI p=1800 kr/m>

4. YTemmuTens — MUHEPAIOBATHBIC
mwuthl p=100 Kkr/m?

5. 5. KomngectBo ciioes- 2

Bapuant Ne8

1. Paiion crpourenscTBa-r. [IckoB

2. 3manue - JKWIOH oM

3. Marepuan HapyXHBIX CTEH — KUpIIUY

cunukaTHeli p=1800 kr/m?
4.  Vremmrens — URSA p=75 xr/m>
5. 5. Konmnuectso cioes- 3

Bapwnant NelO

1. Paiion ctpourenscrBa-r. Tyna

2. 3nanue — OaHsg-TIpadedHast
3.Matepuan HapyKHBIX CTEH — KUPIHY
ruHgHbI p=1800 kr/M>
4.Yrennurens — NEHONOIUCTUPOI
«ITenonmxkc» p=35 kr/m>

5. KonnuectBo cioes- 2

Bapuant Nel2

1. Paiion ctpoutenscTBa-r. Maragan

2. 3paHue - CIOPTKOMILIEKC

3. Marepuan Hapy>KHbBIX CTE€H —
razo6eTonHble 610ku p=1200 kr/m>

4. YTennureib — MUHEPAIIOBATHBIEC TUIUTHI



p=125 xr/m3
5. KonnuectBo ciioes- 2

BapuanTt Nel3

1.  Paiton cTtpourenbcTBa-r. KpacHomap

2. 31aHue — rOCTUHUIIA

3. Marepuasl HApyXHbIX CTE€H — KUPIIHY
cunukatHbiil p=1800 xr/m3

4. Vrennurens — neHononnyperan p=40
Kr/M3

5. KomnuectBo cnoes- 2

Bapuant Nel5

1.  PaiioH cTrpouTenbCcTBa-T. XabapoBCK

2. 3panue — npodUIaKTOpUit

3. Marepuan Hapy»XHBIX CTEH — KUPIHY

KepamMu4eckuii myctoTHelid p=1600 kr/m3

4. Vremiaurenb — neHonoauctTupoua p=150
Kr/M3

5. KomuuectBo cnoes- 3

Bapuant Nel7

1.  Paiton cTtpourenbcTBa-r. TroMeHb

2. 3paHue — IeTCKUM caj

3. Marepuan Hapy»XHBIX CTEH — KUPIHY

cunukatHbii p=1800 xr/m3

4. VYremnurens — URSA p=45 kr/m3

5. KommuecTtBo cioes- 2

Bapuant Nel9

1.  Paiion crpourenscTBa-r. Y pa

2. 3/1aHKe — TOPTOBBIN LIEHTP

3. Marepuan HapyXHBIX CTE€H — MTAaHEJH U3

nem3o0eToHa p=1600 kr/m3

4.  VTemmrenb — MUHEPATOBAaTHBIE TUTHTHI
p=140 xr/m3

5. KonuuecTBo cioes- 2

Bapuant Ne21

1. Paiton ctpourenbcTBa-r. Husxuamit
Hosropon

2. 31aHWe — MHTEPHAT JUIS PECTapENbIX

3. Marepuan HapyXHBIX CTEH — KUPIIHY

riuHAHbI p=1800 kr/m3
4.  VYrennaurenab — MEHOMIOJIUCTHPOI
p=25kxr/m3

5. KonuuecTBo cioes- 2

Bapnant Ne23

1.  PaiioH cTrpourensCcTBa-r. YIbsSHOBCK
2. 3aaHue — KUHOTeaTp

3. Marepuan HapyXHBIX CTEH —
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p=175 xr/m>
5.KoanuectBo ciioes- 3

Bapuant Nel4

1. Paiton ctpoutenncTBa-r. KemepoBo

2. 3n1aHue - OOLIeKUTHE

3. Marepuan Hapy>KHbBIX CTEH — KUPIUY
cumkatHbii p=1800 xr/m3

4. Yremnurenb — NEHONOJUYPETaH
p=80 kr/m3

5. KonnuecTBo cioes- 3

Bapuant Nel6

1. Paiton ctpoutenscTBa-r. CTaBpOnosib

2. 3/1aHue - KUWIOH 10M

3. Matepuain Hapy>KHBIX CTEH — KUPIHY
KepamMuieckuii myctoTHerid p=1400 kr/m3

4. YTemnurenab — NEHOMOIUCTUPOIT
p=40 xr/m3

5. KonnuecTBo cioes- 2

Bapuant Nel8

1. Paiton cTtpoutenncTBa-r. Tomck
2. 3/1aHue - KUWIOH 10M

3. Martepuain HapyKHBIX CTEH — —

Kupnud cuiaukatHeii p=1800 kr/m3
4. Yremnurens — URSA p=60 kr/m3
5. KonnuectBo cioes- 3

Bapuant Ne20

1. Paiion ctpourenscTBa-r. PoctoB-Ha-
Touy

2. 3manue - OnOIHOTEKA

3. Marepuran HapyKHBIX CTEH —
kepnam3uToOeroHHble 010k p=1400 kr/m3

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

5. KonnuectBo cnoes- 2

Bapuant Ne22

1. Paiion cTpourtenbcTBa-T.
HoBocubupck

2. 3manue - O0IIEKUTHE

3. Marepuain HapyKHbBIX CTEH — KUPIIHY
ruHAHBI p=1600 kr/mM3

4. YTemmrenab — IEHOMOJINCTUPOI
p=40 xr/m3

KonnuecTBo cnoes- 3

Bapwnant Ne24

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



razoberonnsie 01oku p=1000 kr/m3 razoberonnsie 6oku p=800 kr/m3

4. Vrennurens — neHononnyperan p=80 4. Yremnurenb — NEHONOJUYPETaH
Kr/M3 p=40 kr/m3
5.  KomndecTtBo cioeB- 3 5. Konn4ecTBo citoeB- 2
TaOmuma 3
Hopmupyembie 3HauCHHS COMPOTUBIICHHUS TEIIONEPEaaue Orpax IaroIux
KOHCTPYKIIHUMN
Hopmupyemble 3Ha4eHHs COMPOTUBIIEHHS TEILIONEPeaaue
Tpaycocyren OTPaXIAIOMINX KOHCTPYKIIHH ,M -°C/Br,
3naHus u nomemeHus, | oo .
[TepekpobITHii OxoH u
nepuozna IloxpeiTuii 1
K03 PHUIIUEHTHI YyepIauHbIX, HaJ OaJIKOHHBIX
I'COII, MepEKPhITUI ®oHapeil ¢
Cren HEOTAILIMBAEMBIMU IBEpEH, BEPTHKAJIbHBIM
o Ha OCTEKIIEHHEM
Coyr HOANONBAMH U BUTPHH U
npoe3aamMu
HOBATAMA BUTpaXKEH b 5
1 D 3 A 5 6 g
1 XKuieie, neye6HO- 2000 2,1 3,2 2,8 0,3 0,3
NpOpUIAKTHIECKHE U 4000 2,8 4,2 3,7 0,45 0,35
leTCKHE yUpeKaeHuUs, 6000 3,5 5,2 4.6 0,6 0,4
[IIKOJIBI, HHTEPHATEI, 8000 472 6,2 5,5 0,7 0,45
FOCTHHHULBI U 10000 4,9 7,2 6.4 0,75 0,5
12000 5,6 8,2 7,3 0,8 0,55
OOIIICKUTHS
0,00034 0,0005 0,00045 - 0,000025
- 1,4 2,2 1,9 - 0,25
2 O6megFBeHHbIE, KPOME 2000 1,8 2,4 2,0 0,3 0,3
YKa3aHHBIX BbILIC, 4000 2.4 3,2 2,7 04 0,35
QIMUHUCTPATHBHBIE U 6000 3,0 4,0 3,4 0,5 0,4
OBITOBBIE, 8000 3,6 4,8 4,1 0,6 0,45
[IPOM3BO/ICTBEHHBIE U 10000 4.2 5,6 4.8 0,7 0,5
pyrue 3nanus u
[TOMENIEHUS C BIAKHBIM 12000 4.8 6,4 5.5 0,8 0,55
MITE MOKDPBIM PEXHMOM
a - 0,0003| 0,0004 0,00035 0,00005 0,000025
b - 1,2 1,6 1,3 0,2 0,25
3 [Ipou3BOICTBEHHBIE C 2000 1,4 2,0 1,4 0,25 0,2
CYXHUM ¥ HOPMaJIbHBEIM 4000 1,8 2,5 1,8 0,3 0,25
[PeKHUMAMHU 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 BBINIOJTHEHUS PadOThI

1. 3agaemMcsi KOHCTPYKIIUEH CTEHBI: MAaTEPUATIOM U TOJIIUHON HECYLIEro CJOs
CTEHBI, MaTEPHUAJIOM TEIJIOM3OJISILIMOHHOTO CJIOSl CTE€Hbl, MaTepuajioM U
TOJILIMHOM CJIOSl HAPYKHOUM OTIENKH (MPU HATTUYHH).

2. OmnpenensieM pacueTHYIO TEMIIEpaTypy BHYTPEHHETO BO3/1yXa.

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

4. OnpeznensieM BIQKHOCTHBIM PEXUM MOMEIIECHUS, 30HY BIIA)KHOCTH paiioHa
CTPOUTEIBCTBA U YCIOBUSA SKCILTyaTalluy OTPakIar0IIeid KOHCTPYKIUU.

5. OmpenenseM KO3()PHUIMEHTH TEIUIOOTIAYM BHYTPEHHEH U HapyKHOU
MTOBEPXHOCTHU OTPaXKJICHHUS.

6. OnpenersgeM rpagycoCcyTKi OTONUTENBHOTO IEPUOAA.

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

8. HaxoauM puBEAEHHOE COITPOTUBIICHHUE TEILIONEPEIaye.

9. YTouHsIEeM TEMJIOTEXHUUECKHUE XapaKTEePUCTUKU MaTepUaoB CTEHBI (p, A ,0).
10. PaccuutbiBaeM TpeOyeMylO0 TOJIIUHY TEMJIOU3OISIUOHHOTO CJIOS U
OKOHYATEJIbHO IPUHUMAEM €€ C YYETOM CTaHJapTHBIX pa3MEPOB MAaTEpPUAJIOB.
11. Omnpenensiem QakTUdyecKoe COMNPOTUBIICHUE TEIJIONEpeIadye CTEHbl C
Y4E€TOM MPUHATOTO YTEIUIUTENS U BBIIOJIHSAEM ITPOBEPKY.

12. Onpenensem NOMHYIO TOMIUHY KOHCTPYKIIUUA CTEHBI.

KonTpoJsbHbBIE BONIPOCHI:

N3 kakux MaTepuayioB U3TOTABIMBACTCS OJIHOCIIOMHAS CTEHOBASI MTAHEIIb?
N3 kakux MaTepyualioB M3rOTABIMBACTCSA JIBYXCJIOMHAsI CTEHOBAs MaHEeb?
N3 xakux MaTepualioB M3rOTABIMBACTCSA TPEXCIOWHAS CTEHOBAS MaHEb?
Kako# TONIIMHBI U3roTaBJINBAIOTCI CTEHOBLIE ITAHEIN?

Yro nokasbiBaeT KO3(PPUIUEHT TEMIOMPOBOIHOCTH?

AN e

B 4eM cMBICI TEMIOTEXHUYECKOTO pacuyeTa CTEHbI?

Tema 16. OCHOBHbIE KOHCTPYKTHBHBIE 3JIEMEHTBI KHJIBIX U
001IeCTBEHHBIX 31aHUI
IIpakTnueckoe 3ansaTue Ne 20
1. IIpoexTpoBaHME KOHCTPYKTHUBHOM CXEMBI 3[aHUS C HECYIIUMU CTEHAMHU.

Heap 3anaTHsA: HayduThcs MpOEKTUPOBATH KOHCTPYKTUBHYIO CXEMY 31aHUs
C HecymMMHu CTeHamMM. Ha OCHOBaHMM MCXOIHBIX JAHHBIX BBIYEPTUTH

KOHCTPYKTHBHYIO CXEMy 3/1aHus ¢ Hecymumu creHamu 0, =640mm, 6 =380Mm,

M1:100 (cMm. mpunoxerue A).
Xoa pab6oThi:
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KoopauHanuonHass och — YCIIOBHasl JIMHUSL B IUIaHE, OMpEeIsionias
MECTOIIOJIOKEHNE BEPTUKAIBHBIX 3J€MEHTOB. KoopauHaIlMOHHBIE OCH HAHOCSIT Ha
M300paxXeHne 3JaHUs, COOPYXKEHHUS TOHKUMHU INTPUXIMYHKTUPHBIMU JIMHUSMH,
0003Ha4aIOT apabCcKUMH U(PpaMu U MPOMUCHBIMU OYKBaMH PYCCKOTO ajigaBuTa B
Kpyxkkax 6-12 MM (B coorBercTBUM ¢ pucyHkom 1). IlocienoBarenbHOCTh
0003HAaYCHUN KOOPAMHALMOHHBIX OCEW MPUHUMAIOT MO TUIaHy CJIeBa HAIMpaBO H
CHHU3Y BBEPX.

6

Pucynok 1. [IpaBuna opopMieHus: KOOpANHALMOHHBIX OCEH

IIpasuna onpedenenus npusa30K KanumanibHvlX CMeH
IIpuBs3zka — 3TO pacCTOSHUE OT KOOPAMHALMOHHOM OCH 10 BHYTPEHHEU
rpanu creHbl. [IpuBsi3ka JOmKHA oOecrneuynBaTh MUHHUMAJIbHOE ONUPAHUE IJIUTHI
IIEPEKPBITHUS.
[IpuBs3Ka HapyKHBIX HECYLIUX CTEH:
BHyTpeHHSs1 rpaHb CTEHbI CMEIIAETC ¢ KOOPAUHAILIMOHHOM ocH Ha 120 MM (B
COOTBETCTBUH C PUCYHKOM 2).

. © 520 ﬁ 120
S
(A NG ‘ ©
%% = % 640
N o 3

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

1

(A)—— - ® ©
ﬁﬁ % 640

e Lt

@

Pucynok 3. IlpuBsi3ka Hapy>KHBIX CAMOHECYIIUX CTEH
[IpuBsizka BHYyTPEHHUX CTEH:

640
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KOOp,Z[I/IHaHI/IOHHaSI OChb COBHaAacT ¢C FGOMCTpI’I‘ICCKOﬁ OCBIO (((OCGBa}I

IPUBSI3Ka») (B COOTBETCTBUHU C PUCYHKOM 4).
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Pucynok 4. [IpuBs3ka BHyTpEHHUX CTEH

IIo oxoHuanUM pa6OTI>I cacjIaTb BbBIBO/:

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

2. CKOJIBKO COCTaBJIsieT TpeOyemasi HOMUHAJIbHAS JJIMHA TUINT.

(V)

3. 3anucath XapakTep paOOThl CTEH MO HECYIEW CIOCOOHOCTH MO KaXKI0H
KOOPIMHAIIMOHHOM OCH.

[Ipumep BoIOTHEHUS paOOTHI
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Tema 16. OcHOBHBIC KOHCTPYKTHBHBIE 3JIEMEHTBI KUJIBIX M 00111eCTBEHHbIX
30aHUHM.
IIpakTnuyeckoe 3ansaTue Ne 21
2. KapkacHasi KOHCTpYKTUBHAsI CXeMa.

Heab 3anaTusa: HayuuThcs NpOEKTUPOBATH KAPKACHYIO KOHCTPYKTHUBHYIO
cxemy 3nanud. [IpopaboTarh KapkacHyH0 KOHCTPYKTUBHYIO CXEMY 3JaHUS, €CIU
npoJjieT L=..M, IIar KOJOHH a—..n. KOJWYECTBO IIATOB ... IIT, CEYEHUE KOJOHH
bxh, M 1: 200 (cm. npunoxenue b).MHauBuayanpHble 3amaHus JaHbl B
MPUIIOKEHUH A.

Xoa pab6oThi:
1. TOHKUMU IITPUXTYHKTUPHBIMU JTUHUSMH HAHECTH BCE KOOPJIWHAIIMOHHBIE OCHU
3/1aHUSI B COOTBETCTBUU C 3a/IaHUEM.
2. Ha mepecedyeHnn OCEll HAHECTH KOJIOHHBI 3aJIaHHOTO CEYEHHUsI C LIEHTPAIbHOU
MPUBSI3KOM, T.€. KOOPJWHAIIMOHHAST OCh COBIMAJACT C T€OMETPUUECKUM IIEHTPOM
KOJIOHHBI (B COOTBETCTBUM C PUCYHKOM 3).

h/2

(A i S

b/2 b/2
«

Pucynok 5 - IIpuBsizka KOJIOHH 30aHUS
3. BoluepTuth packiiagky Oaox.
4. TIloctaButh Ha yepTexke HauMeHoBaHue koyioHH (K1), 6anok (b1).

Ilo okonuanuu padbomast coenrams 6v1600:

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

3. CKOJIBKO COCTaBIISAIOT rabapuTHBIC Pa3MephI 31aHHUS.

KoHTpoJ/ibHBbIE BONIPOCHI.

1. HazoBuTE OCHOBHBIE KOHCTPYKTHUBHBIE CXEMBI IPAXKIAHCKUAX 3IAHUM.
2. JlaiiTe onpeneneHue mara u mpoJieTa.
3. YUto Takoe NpuUBA3KA HECYIIUX KOHCTPYKIIUN K KOOPANHALMOHHBIM OCAM?
4. HazoBuTe BUIbI IPUBA30K CTEH.
[Ipunoxenue A
3aanue 1 IpakTUYECKO paboThl

Kon-Bo
Ne IIponer L bxh
p > | Ilar a, M | 11aros, Ceu. ko,

Bap. M MM
p T

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 BoinoIHEHUS paOOTHI
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1. KoHcmpykmuBHas cxema 30aHus - ¢ NonepeyHsiM pacnofoxeHueM pueenel

2. Tpedyemas HoMuHa/bHAaa dauwa naum - 6000 MM

3. ladapumHsie pasmepsi 3daHus 18x36 M

BeiBod:

0008!

() =)

3adaxue: [lpopadomams kapkacHyw KoHcmpykmubBHyw cxemy 3danus. Yepmex BvinoHums 8 macmade 1:200

Tema: KapkacHas koHcmpykmuBHas cxema

Tema 16. OcHOBHbIE KOHCTPYKTHBHbBIE 3JI€MEHTbI KIJIBIX U 0011eCTBEHHBIX
3MaHUH
IpakTnueckoe 3ansiTue Ne 22
3. BrruepunBanue KOHCTPYKTUBHOM CXEMBI 3aHUS C 0003HAYCHUEM BCEX
KOHCTPYKTUBHBIX 3JIEMEHTOB IO 33JITaHHOMY BapHUAHTY.

Heab 3ansitusi: B COOTBETCTBHMU C BBIIAHHBIM 3aJJaHHEM HAYepPTUTH Ha
nucte popmara A3 (297x420) KOHCTPYKTUBHYIO CUCTEMY 37aHUs ¢ 0003HAYEHHUEM
BCEX KOHCTPYKTHBHBIX JIEMEHTOB, 00pa3yIOIIMX HECYIIHA OCTOB 3JJaHUS.

[Tpu BeruepunBanum ueprexen coomoaate TpedoBanust 'OCT ECK/ 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 HauepTHTh KOOPAMHAIIMOHHBIC OCH.
Macmra6 1:100, 1:200.
Ha ueprex nHanectu:
- pa3Mepbl MEX1Yy KOOPIAMHALIUOHHBIMH OCSMU;
- 0003HAYUTH OCH;
- HAQUEPTUTh OCHOBHBIE KOHCTPYKTUBHBIE 3JIEMEHTHI 3[1aHUsl, IPUBSI3ATh K OCSIM;
4. 3anoJHUTh OCHOBHYIO HAANKUCH (YriioBoM mtamn). Hamucats HoMep BapuaHTa.
5. Ilpu BbIMOIHEHUHU PabOTHI UCIIOJIL30BATh CIEAYIONIME HOPMATUBHO-TEXHUYECKUE
JOKYMEHTBI:
1. TOCT 21.101-97 CIIJC. OcHoBHble TpeOOBaHUS K MPOCKTHON u paboueit
JOKyMEHTAUU
2. TOCT P. 21.501-93 CIIAC. IlpaBuima BBIIOJHEHUS APXUTEKTYPHO-
CTPOUTEIBHBIX PA0OUYMX YEPTEKEH.
3. TOCT 21.205-93 CIIAC VYcnoBHble 0003HAYEHUS 3JIEMEHTOB CaHUTAPHO-
TEXHUYECKUX CHCTEM.
4. T'OCT 21.002-81 CIIJC HopMOKOHTPOJIb NPOEKTHO-CMETHOM JOKYMEHTALINH.
5.TOCT 2.001-70 ECKJI O6mue TpeboBaHus.
6. TOCT 2.105-95 ECK ]I O6miue TpeboBaHUS K TEKCTOBBIM JIOKYMEHTaM.
7.TOCT 2.111-68* ECKJI HopMOKOHTpOJIb.

KoHTpoJIbHBIE BONIPOCHI:

1. Kakue koHCTpyKIIMU 00pa3yloT HECYIIU OCTOB Kapkaca?

2. KOHCTpYKTHBHBIE TUIIBI 30aHUN?

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

5. Kakue KOHCTpYKTHBHBIE CXEMBI Y 3/IaHUH C HEMOJIHBIM KapKacom?

BapuanTtsl 3axanuii

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

Bapuant No2 3nanue 2-x mposieTHOE ¢ pa3MepaMu B ocsiX 18X36 M., ¢ TIOJHBIM 5Kel1e300€TOHHBIM

Kapkacowm, mar koJIoHH—12 M. HapykHble cTeHbl TOMUHON 350 MM, KOJIOHHBI CEUEHHEM
400x400 mm

Bapuant Ne3 3nanue 2-x nponetHoe ¢ pazmepaMu B ocsix 12x24 M., ¢ IpOAOIbHBIMU HECYIIIUMHU
creHamu. HapysxHbie cTeHsl TommuHoM 510 MM, BHyTpeHHHE CTeHBI TOIIMHON 380 MM

Bapuant Ne4 3nanue ogHonposeTHoe ¢ pazmepamu B ocsx 12x30 M., ¢ monepeyHbIMUA HECYILIUMH
cTeHaMmH, mar— 6 M. HapyxHsble cTeHsl ToamuHon 770 MM, BHyTpEHHHUE CTE€HBI TOJIMHON 380 MM

BapuanT Ne5 3nanue 3-x nmposeTHoe ¢ pa3MepaMu B ocsix 18x36 M., ¢ TOJTHBIM KeJ1e300€ TOHHBIM
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KapKkacoMm, mar kKojaoHH—6 M. Hapy>xnble crenbl TomuuHon 510 MM, koiaoHHbI cedernreM 300x300
MM

Bapuant Ne6 3nanue 2-x nposetHoe ¢ pazmepamu B ocax 18x30 M., BHyTpeHHHUE HECYIIUE
KOHCTPYKITUHU - KUpHU4YHbIe cTOIOBI 510x510 MM, mar-6,0 M. Hapyxable cTeHbl ToamuHon 640
MM.

Bapuant Ne7 3nanue 2-x nposetHoe ¢ pazmepaMu B ocsiX 12x27 M., ¢ IONEepeUyHbIMU HECYILIUMU
cTeHamu, 1mar — 9 m. Hapyxnasie ctenbl Tomuao 600 MM, BHYTpEHHHUE CTEHBI TOJIUHON 400
MM

Bapuant Ne8 3manue 2-x nposneTHoe ¢ pa3mepamu B ocax 12x18 M., ¢ TpoA0IbHBIMU HECYIIIMMU
creHamMu. Hapy»xHble cTeHbl ToNKHON 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, koioHHBI cedenueM 350x350
MM

Bapuant Nel10 3nanue 2-x nponeTHoe ¢ pa3MepamMu B ocax 24x42 M., C MOJHBIM Ke1e300€TOHHBIM
KapKkacoMm, 1mar KojaoHH—6 M. Hapy>xHble crenbl TonuHoi 350 MM, koioHHbI cedenreM 400x400
MM

Bapuant Nel1 3ganue 2-x nposieTHoe ¢ pa3mMepaMu B ocsix 18x24 M., ¢ IpOA0IbHBIMU HECYLIUMU
creHamu. Hapy»xHble cTeHbl ToNKHON 770 MM, BHYTpEHHHE CTEHBI TOMIIMHON 380 MM

Bapuant Nel2 3nanue 4-x nponeTHoe ¢ pa3Mepamu B ocax 24x36 M., C OJHBIM Ke1e300€TOHHBIM
KapkacoMm, mar kojaoHH—9 M. Hapy:xuble ctenbl TonuHoi 350 MM, koioHHbI cedernreM 400x400
MM

Bapuant Nel3 3nanue 2-x nponeTHoe ¢ pa3MepaMu B ocsix 18x27 M., BHyTpEHHUE HECYILIHE
KOHCTPYKLUU - KUpIUYHbIE CTOI0bI 640x640 MM, m1ar-9,0 M. HapyxHble cTeHsl ToImuHON 640
MM.

Bapuant Nel4 3nanue 2-x nponeTHoe ¢ pazmepamu B ocsix 12x30 M., ¢ monepeyHbIMU HECYILIMMHU
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., ¢ MPOI0THHBIMHU HECYIITUMU
creHamMu. HapyxHnsle crens! 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, BHYTPEHHHE CTEHbI
tonmuaon 380 MM

Bapuant Nel7 3ganue 2-x mposeTHoe ¢ pazmMepaMu B ocsix 18x36 M., ¢ MOJTHBIM KeJIe300€ TOHHBIM
KapKkacoMm, mar kKojaoHH—6 M. Hapysxnbie crensl TommuHoi 300 MM, koiaoHHBI cederreM 300x300
MM

Bapuant Nel8 3nanne 2-x nposeTHoe ¢ pazMepamu B ocsix 18x30 M., ¢ IpO0IbHBIMA HECYIIUMU
creHamMu. HapyxHble cTeHsl ToamuHON 770 MM, BHYTpEHHHE CTEHBI TOMMHON 380 MM

BapuanT Nel9 3nanne 3-x nposneTHoe ¢ pazmMepamu 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 KeJIe300€ TOHHBIM
KapKacoMm, mar KojaoHH—6 M. Hapysxnbie crenbl TommuHon 510 MM, koiaoHHBI cedeHreM 400x400
MM

Bapuant Ne21 3nanue 2-x nposeTHoe ¢ pa3Mepamu B ocsxX 18x42 M., BHyTpEHHHE HECYIIUE
KOHCTPYKITUU - KupnudHbie cToob1 380x380 MM, mar-6,0 M. Hapyxabie cTenbl TommmHon 770
MM.

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

Bapuant Ne23 3nanue 3-x nposieTHOE ¢ pazMepaMu B ocsix 18x24 M., ¢ mpo10IbHBIMUA HECYIIUMU
creHamMu. HapyxHble cTeHbl ToNKHON 640 MM, BHYTpEHHHE CTEHBI TOMIIMHON 380 MM

Bapuant No24 3nanue 2-X mposieTHOE ¢ pa3Mepamu B ocsx 12x36 M., C OTHBIM Ke1e300€TOHHBIM
KapKacoM, mar KojJoHH—6 M. HapyxxHsie cTtenbl Tosmuaon 350 MM, kostoHHbI cedenrueM 400x400
MM

Bapuant No25 3nanue 2-x mposeTHoe ¢ pazMepaMu B ocsx 18x42 M., ¢ MOJTHBIM KeJIe300€ TOHHBIM
KapkacoMm, mar kojaoHH—6 M. Hapysxuble crenbl TonuHoi 300 MM, koioHHbI cedyenreM 300x300
MM

Bapuant Ne26 3nanue 3-x nposieTHOe ¢ pazMepamu B ocsx 18x30 M., C Ipo10IbHBIMUA HECYIIUMU
creHamMu. Hapy»xHble cTeHbl TONKHON 770 MM, BHYTpEHHHE CTEHBI TOMIIMHON 380 MM

Tema 16. OcHOBHbIE KOHCTPYKTHBHbBIE 3JIeMEHTbI KHJIBIX U
001IeCTBEHHBIX 3IaHUI.
IIpakTnueckoe 3ansaTue Ne 23
4. BeiuepuriBaHUE KOHCTPYKTHUBHOM CXEeMbI OECKapKACHBIX 31aHHM.

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

Xoxa padoThi:

1. Tlo Tabmuue bl (mpunoxkenue b) BeiOpaTh BapuanT 3amanus. Homep
BapUAHTa COOTBETCTBYET MOPSIAKOBOMY HOMEPY CTYJIEHTA B )KypPHAaJIE TPYIIIIHI.

2. BrruepunBanue pa3pesa 34aHus

Jlannass ~ mpakTuUyeckas ~— paboTra  MpeAyCMaTpuBaeT  BbIYEPUMBAHHE
MONEPEYHOT0 pa3pesa OEeCKapKaCHOI0 MajlOdTaKHOTO 37aHus. Pa3pes BhITIOMHSAETCS
110 JIECTHUYHOM KJIETKE B CJIEAYIOLIECH MOCIEA0BATEIIbHOCTHU:

1 TTocTpouTh OCH 31aHUS U YPOBHU BCEX ATaXKEN

2 Hanectu TOMIMHBI CTEH, MEpEeKpbITUA, Kpblk. [[oka3are OkHa U ABEpH,
JIECTHUYHYIO KJIETKY. BbIUepTUTh OnupaHue NepeKpbITUl HA CTEHBI.

3 O603HaYUTh KOOPUHALIMOHHBIC OCH 37aHUs, BHITIOJHUTH MPUBS3KY K OCSIM,
MPOCTAaBUTh Pa3MEPbI U BLICOTHBIE OTMETKHU

4 O603HaYUThH BCE DIIEMEHTHI, COCTABIISIONINE HECYIIIUA OCTOB 37aHUS

5 CocTaBUTh MOSICHUTENBHYIO 3alIMCKY, YKa3aB KOHCTPYKTUBHBIA TUI 31aHUS,
BCE JIEMEHTBI HECYIIETO OCTOBA U X HA3HAYCHUE.

[Ipumep odopmiieHus TrpaduUecKorl YacTH MPAKTHYECKOW  PabOThI
MPEJCTABJIEH B IPUJIOKEHUH A.

JlonoJIHNTe IbHbIE TaHHbIE:

BBICOTA YepaaKa — 2,5 M; IIMpUHA JECTHUYHON momaaku — 1,05 m; TonmmHa
nepekpbitus — 0,3 M; TonuHa cred — 0,51 M (Hapyxubie), 0,25 M (BHyTpeHHUE);
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BBICOTA JiBepei — 2,1 M; BhICOTA OT MoJia 3Taxka 10 OKoHHOro npoema — 0,9 m;
BBICOTA OKOHHOT'O TIpoeMa — 1,2 M; BbicOoTa mojaBaia - 2,5 M.

KoHTpoJibHBIE BOIPOCHI

OOBEeMHO-TIIIAHUPOBOYHBIC DJIEMEHTHI 3aHMS.
KoHCTpyKTHUBHBIE 3JIEMEHTHI 31aHUSI.

OcHoBHbIE TPEOOBaHUS K 3AaHUSIM.

Kakue koHCTpyKIIMH 00pa3yroT HECYIIHM OCTOB Kapkaca?
KoHCcTpyKkTUBHBIC TUIIBI 31aHUI?

Kaxkwue KOHCTPYKTHUBHBIC CXCMBI Y 3,H3HHI>1 C HCCYITUMHU cTeHaMHu?

NSk =

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

TMpaxmue ok aq padoms
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Taomuna b1 - Ucxonuele naHHbBIE

BapuanT | Pasveps! B ocax, M | Beicota sraxa, M KO;T’;‘:; 5o iﬁi‘gz P a;‘;;’fg;‘:;“e
1 6*7,2 2,7 2 + cripaBa
2 6*6 3 3 - cieBa
3 3*6 2,7 2 + crpaBa
4 6*6 33 2 + clieBa
5 6*7.2 3 3 - crpaBa
6 3*6 3 3 - cripaBa
7 6*7.2 3.3 2 + cJieBa
8 6*6 3 2 + cieBa
9 3*6 3,3 2 + cripaBa
10 6*7.2 2,7 3 - clieBa
11 6*6 2,7 3 - cJieBa
12 3*6 3 3 - cripaBa
13 6*7.2 3 2 + cieBa
14 6*6 33 2 + clieBa
15 3*6 2,7 2 + cripaBa
16 6%7.2 3.3 3 - cieBa
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

IIpuBA3KHU cTeH K pa30MBOYHBIM OCAM 3J1AHUA:
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CTeHBI HapysxHble 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
IMAHCJIIBHBIC
s s b

Tema 17. Enunas moayiasHas cuctema (EMC), ynudpukanus, TMunu3anusa u
CTAHJAAPTU3AIHUS B CTPOUTEILCTBE
IIpakTH4yeckoe 3ansitue Ne 24
N3ydeHne ocoOeHHOCTEN MOYIbHOM KOOPAUHAIIH
pa3sMepoB B CTPOUTEIIHCTBE

Leab 3aHATHA: U3YIUTH OCOOEHHOCTH MOJIYJIbHON KOOPAWHAILIMU Pa3MEPOB
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OO0opynoBaHHe: MHCTPYKIIMOHHBIE KaPThI, METOIUYECKHUE YKAa3aHUS 110
BBINIOJIHEHUIO PaOOTBHI.
Xoa padorhi:

1.OTBETUTH HA BONPOCHI:

1.1 Yto o3HauaeT uHAyCTpUAIU3anus?

1.2 Hannmwe onpeaeneHus 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 Kakue Moy B CTPOUTENBCTBE BbI 3HAETE?

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

2. BBINOJIHUTS:

2.1 BpruepTuTh CXEMBI Pa3MEPOB KOHCTPYKTUBHBIX AJIEMEHTOB

(HaTypHBII, KOHCTPYKTUBHBINA, HOMHUHAJIbHBIN ).

3. CpopMynnpoBaTh BBIBOJ;

4. Ilpu BeIYEpUYUMBAHUU PA3MEPOB HEOOXOAMMO HAHOCUTh OCHOBHBIE U
BCIIOMOTaTelibHbIe JIMHUK coryiacHO TpeboBanusaM ['OCT. PazmepHsbie nuHumn
BBIHOCUTH coriacHo TpedoBanusim CIIJIC.

1

| |
L =
I : ’ L ’ i
l L
.
£ 2
e oy
— —
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'paduueckue 0003HaUEHUSI MaTEPUAIIOB U AJIEMEHTOB KOHCTPYKLUNA Ha
CTPOUTEIBHBIX YepTEKaX.

Henab 3aHATHS: M3Y4YUTh TOCYAApCTBEHHBIE CTaHAAPTHI MO OGOPMIICHHUIO
yeptesxxeit [OCT 2.306—68 «I'paduyeckoe nzodbpaxxkenue marepuaiony, [OCT
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21.107-78 «YcnoBHbIE 0003HAUCHHS IEMEHTOB 31aHUH U KOHCTPYKIUI». OCBOUTH
uHCcTpyMeHT IlITpuxoBKa ¥ HAy4YUThCS BBIMOJHATH IOCTPOCHUE YCJIOBHBIX
0003HaYEHUH, TPUMEHSIEMBIX Ha CTPOUTEIBLHBIX YEPTEKAX.

3ananmne:

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

— BBITIOJIHUTH TIOJIITUCH YCIOBHBIX 0003HAYCHHIA.

Iopsiaok BbINOJTHEHUST PAa0OTHI

1. OTkpbITh daiin-madnon — OdopmileHre yepTexka ¢ pacmpeHuem .dwt.

2. BBbINOJHUTH MOCTPOEHHUS YCIOBHBIX OO0O3HAYEHUI MaTepuaoB, YacTo
OPUMEHSAEMbIX HAa CTPOMUTENBHBIX YepTexax (MeTaibl, HEMETaJUINYECKue
MaTrepuaibl, KHPIUY, AepeBO, OETOH, CTEKIIO, JKUJIKOCTh, TPYHT, MIECOK, 3aChINKa U3
m000T0 MaTepuala, TJinHa, KepaMuKa):

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

[TocTpoeHue ocCylecTBIsAECTCS C MOMOIIBIO MHCTpyMeHTa I[IpAMOyroiabHuK
MyTEM JUHAMUYECKOr0 BBEJICHUS pa3MepoB U MHCTpyMeHTa KonupoBatk Ha naHenu
PenaktupoBarts;

2) B COOTBETCTBUHU C 3aJjaHUEM IMOA00paTh B OMOIMOTEKE HEOOXOAMMbBIC
IITPUXOBKH, COOTBETCTBYIOIIME YCIOBHBIMH OOO3HAYEHUSIMH CTPOMTEIBHBIX
MaTEpPHUAJIOB U BBIIOJIHUTH UX B CJIIO€ 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 BBEICHUHM KOMAaHJbI
KIITPUX B KOMaHIHYIO CTPOKY;

3) IUTPUXOBKH, KOTOpPbIE OTCYTCTBYIOT B OHOJIMOTEKE, MOCTPOUTH
CaMOCTOSITENIbHO C HCIOJIb30BAHMEM HHCTPYMEHTOB Ha MaHensx PucoBaHue u
PenaktupoBath B cl10€ TOHKAs JINHUS,

4) BBINOJIHUTDH MOJIUCH CTPOUTENBHBIX MATEPUAIOB, UCIOJIb3YS HHCTPYMEHT
TexcT B ci10o€e TIOAIIMCH.

3. B mpaBoii uyactu paboOThl, B COOTBETCTBUU C MpWI. 3, BBIIOJHUTH
MOCTPOEHUE YCIOBHBIX 0003HAUYCHUI PJIEMEHTOB 37JaHUN U KOHCTPYKITHIA:

— OKOHHBIX IIPOEMOB (B IUIAHE U pa3pese);

— naHesel (B miaHe u paspese);

— JIECTHHMII U MMaHyca (B IUIAHE U pa3pese);

— ¢depM™ (B TUTaHE U paspese);

— OTMOCTOK (B IIJIaHE U pa3pese);

— KpaHOB (B TUIaHE U pa3pese);

— JIBEpEU;

— OKOHHBIX NIEPETIETOB;

— KEJIE3HOJOPOKHBIX U OJKPAHOBBIX ITYTEH;
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— BEHTHJIALIUHN, TBIMOXO/IOB.

[TocTpoeHne OCyIIECTBIISAETCS MPEUMYIIECTBEHHO B CIIOSIX TOHKAS U
ocHOBHas JMHUA. CTpENKH, yKa3bIBAIOLINE YPOBEHb YCIOBHOTO 3HAKA
«MaHIYyC», JOJKHBI COCTABIATH Yyrou 90° (cM. puc. 28).

4. BpINONMHUTE MOANKWCH 3JIEMEHTOB 3JaHUW U KOHCTPYKIMHA B CIIOE
MIO/ITUCH.
5. Ilognucate naty W Ha3BaHue pabOThl — «YCIOBHbIE OOO3HAYCHUS

MAaTEpPHUAJIOB, SJIEMEHTOB 3JaHUN U KOHCTPYKIUIN».
6 CoxpaHuTh (aily moj Ha3BaHUEM Y CIIOBHbIE 0003HAUEHHUS C PACIIUPEHUEM
dwg.
[Tpunoxxenue 1
['paduueckoe 0603HaUECHNE CTPOUTEIBHBIX MAaTEPUATIOB
(mo crangapty '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 0003HAYCHUS DJIEMEHTOB 3JIaHUH U KOHCTpYKHI/Iﬁ

Yenoeusie 0bo3gavenns Yenosuoie
Haumenopanue - Hausmenopaune
ad Pﬂ-jpeg ODOIHAYECHHA
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—,
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D LR IMauta, nasens = = _C= |pazasuxHan
JOBYMONLHAA
@ JlecTHiua — Heeps (BopoTa)
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- JlecTHnua
i) | Lnep
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I BpaLLaoIaAcs
Iepenner
Depubl: ¢ GoKOBEIM
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HaumenoBaunue

N3o06paxkenue

Ha I1JIaHE

Ha paspese

1 TTanmyc
[Ipumeuanus

1 VkiioH 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 MaHIYCa.

1.7

< ¢

—

2 JlecTHuna:

a) HIDKHHHA MapIn

0) IpOMEeXyTOUHbIE MapIIN

B) BEPXHUHN MapII

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

B macmrade 1:50 u

KpyIHee
N

<> <

] e

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

KOHCTPYKLUHU
/‘\/
=
<
A

3 JlecTHHIIA METAIITUYECKAS
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a) BEpTUKaIbHAas

0) HaKJIOHHAs

I

4 OTMoOCTKA

HpI/IMe‘laHI/IC - Ha mmanax JICCTHHI] CTpCJ’IKOﬁ YKa3aHO HaIllpaBJICHUC IIOAbEMa Mapiia.

Temal8. CucTteMbl aBTOMaTH3MPOBAHHOIO NPOEKTHPOBAHUA Pad0OT

IIpakTnueckoe 3ansaTue Ne 26

2. I'paduueckue 0003HaUEHUST MaTEPUATIOB U AJIEMEHTOB

Heab 3aHATHA: HAYYUTH CTYJEHTOB IpaduuecKkoMy 0003HAYEHUIO

KOHCTPYKIIUM OKOH U JBEPEN.

MAaTEpHUAJIOB U DJIEMEHTOB KOHCTPYKLIMM OKOH M JIBEPEN HA YEPTEkKAX.

Xoxa padoThI:
JIBepu u BOpoTa

JIBepu 1 BOopoTa Ha IJIaHE N300pa)KarOT B COOTBETCTBUU ¢ TabiureH 1.

TaoOmuna 1

Haumenosaunue

N300paxenue

1 JIBepb (BopoTa)
OJTHOTIOJIbHAS

{

2 JIBepb (BopoTa)
JBYTIOTbHAS

0§ o

3 JIBephb JBOiHAS
OJTHOTIOJIbHAS

4 JIBepp ABOMHAA
JBYIIOJIbHAS

5 JIBepb oqHOIIONBHAS C
Ka4aroMMCsl TOJIOTHOM
(paBast uiu JieBasi)
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6 /IBepp ABYNOJbHASA C ! ,
KA4aroIUMHUCS TOJIOTHAMHU A E— —1 )

~N -

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

8 JIsepb (BOopoTa) OTKaTHAas { | =
OJTHOTIOJTBHAS C
OTKpPBIBAHUEM B HHIITY

9 JIBepsb (BopoTa) { ] [ }
pa3BHKHAS TBYNOJIbHAS

10 IBeps (BopoTa) ! I L J
o IbeMHAs

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

CKJIag4daTast

12 [IBepb (BopoTa) :I—\7*vl'::

CKJIag4aTO-O0TKaTHasA

13 JIBepb Bpamaromasics i IX] ]
14 Bopora nmogbseMHO- A
OBOPOTHBIE i }
[Ipumeuanus

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

2 BapuaHThl yCIIOBHBIX U300pakeHU JaBepeid, 0003HaueHHbIe OykBOii "0",
SIBIISTFOTCSI JTOTTYCKAeMbIMH.

OKOHHBIE TIEPEIIETHI

OkoHHBIC TIepeIUIeThl Ha (acaje n300pakaroT B COOTBETCTBUU ¢ TaOIUIICH 2.
Tabnuua 2

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

2 Ilepemner ¢ OOKOBBIM MOABECOM, OTKPBIBAIOUIUICS HAPYKY

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

5 [lepenyeT ¢ BEepXHUM MOJABECOM, OTKPBIBAIOUTUICS BHYTPb

\ /

6 [lepernyeT ¢ BEepXHUM MOJABECOM, OTKPBIBAIOLTUICS HAPYKY

7 HCpCHHCT CO CpCOAHUM IIOABCCOM I'OPpU30HTAJIBbHBIM

8 Ilepemner co cpeTHUM MTOJBECOM BEPTUKAIBHBIM

9 IlepenneT pa3aBUKHON

10 Ilepemier ¢ nogbeMoM

11 Ilepenuer raoyxou

12 Ilepenuiet ¢ GOKOBBIM MJIM HUKHUM TIOJIBECOM,
OTKPBIBAIOIIMICS BHYTPb.

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

Temal8. CucreMbl aBTOMAaTH3MPOBAHHOIO NMPOEKTUPOBAHUA PadOT

IpakTnueckoe 3ansaTue Ne 27

3. I'padmueckue 0603HAYCHUS MAaTESPUAJIOB B DJICMECHTOB

KOHCTPYKLHH KPBILIH.

Hean 3ausTus: Pazpabotarh miaH U KOHCTPYKIIUIO KPBIIIH C

BHYTPEHHUM BOJOOTBOOM.

BrImosHuTS:

1) Inan kpoiau M 1:200

2) Y3en npuMbIKanus Kpbimu K crene M 1:10, 1:20
Hcxonnbie naHHbIC: TUIAH 3JJaHUS .
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OO01mue cBeaeHus:

B MHOTOATa)XHBIX KHIBIX JOMaxX MPUMEHSIOTCS COOpHbBIE

KeJIe300€TOHHBIEC YepiauHble MaJOYKIOHHBIE KPBIIHA. YKIOH Kpbil 1,5 -5%.
BonmooTBoz ¢ KpblIll - BHYTPEHHUN OPTraHU30BaHHBIN.

BHyTpeHHuii BOIOOTBOJ COCTOMT M3 BOJOIPUEMHBIX BOPOHOK C
pelIeTyaTbIMU KOJIMaKaMu U TpyO, MPOXOIAIIMX BHYTPHU 3JaHUS MO JIECTHUYHBIM
KJIETKAM.

KonuyecTBO BOAONPUEMHBIX BOPOHOK Ha  KpBIIIE
3aBUCUMOCTH OT YKIOHA M OT KIMMaTHYECKOTO paiioHa
(MHTEHCUBHOCTD JIOXKIST).

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

IIPUHUMACTCA B
CTPpOUTCIILCTBA

Xoxa padoThr:

1. U3y4uTh KOHCTPYKIIUIO kKeIe300€TOHHOM YepAauHON MaIOYKIOHHOM KPBIIIIH.
2. BBINOIHUTSH TUTaH KPOBIIH.

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

Tlocneoosamenvrocmo 8binoaHeHUS NIAHA Kpoeu.:

- HanecTu kpaitHre KoOpAMHAITMOHHBIC OCH 37aHUS C 0003HAYECHUEM UX B

KpY>KKax.
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- HanecTu cruiomHoM JTMHUEN HapYKHBIM KOHTYP 31aHHUS.

- [loka3arp mapamneT CTEHBI.

- OnpeaenuTh MECTO MOJIOKEHUS BOJAOIPUEMHBIX BOPOHOK U
BOJIOpPa3IeIOB (pa3kem00KOB).

- O003HAYUTh YKIOHBI KPOBJIH.

- [loctpouts npouss KpoBIw.

- [IpocTaBuTh pa3mMepsl MEXTY KpatHUMHU OCSMU 3/1aHUSI.

3. BeiuepTUTh 4epTex y3ia MPUMBIKAHUS KPOBJIH K MapareTy.

KoHTpoJbHBbIE BOIPOCHI.

1. Ha30BUTE KOHCTPYKTUBHBIE TUIIbI KPBIII MHOTO3TAKHBIX JKUJIBIX 3/IaHUN.
2. Kakune KpoBiIu NpUMEHSIOT ISl MAJIOYKJIOHHBIX KPbIII?

3. Ha3oBute 31€MEHTHl BHYTPEHHETO BOJOOTBOA.

4. Kak onpenensercst yKJIOH KpbIIn?

Temal8. CucreMbl aBTOMAaTH3MPOBAHHOIO IIPOCKTUPOBAHUA PadoOT
IIpakTuyeckoe 3austue Ne 28
4. I'padrueckre 0003HaUYCHUSI MATEPUAJIOB, DJIEMEHTOB Y3JIOB U JieTajel B
nmporpamMmme ABTOKaJ

Heab 3ausaTusa: HayunThcs BBITOTHAT YEPTEXK y3JI0B U JIETAIEH B CUCTEME
AutoCAD.

3ananue

[To npenyioxKeHHOM CXeMe 3aHUS BBITIOJHUTD:

— yepTexk paspesa 3qaHus B Macirade 1:100;

— MPOCTaBUThH Pa3MephI.

Hwxe, Ha puc. 1, npeasioxkeH 0JuH U3 BAPUAHTOB CXEMBI 31aHMS, JUIS
KOTOPOTo OyJIeT pacCMOTPEH MPUMED BBIIIOJTHEHUS paOOTHI.
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. HpoBenbHOEe NoKpLITME U3 rMbKoM Yepenuubl .

. Mogxknago4HLit marepuan

. O6peweTka

. Bpyc 50x50 (ana cGecnedyeHUa BEHTUNRLMH)

. BeTpozawuTHbIA MaTepuan

. CtponunbHana Hora

. Tenneu3onAUUMOHHBLIA MaTepuan

. Bpyc 50x50 (ana kpennerua AONONHUTENBHON TENNOU3ONALMM)
10. MNapou3onALHOHHLIR MaTtepuan

11. NoawusKa NOTONKa

14. KapKkac HapHuaa

18. HKapHW3Hana nnaHHxa

19. CreHa 3p8a8HHA

24, KpoHwTelH Ana KpenaeHWa BOAOCTOYHOIO enota
25. MNoawBKa KapHU3a

26. Mayapnar

26a. [MApoU30NAUMCHHBIA CNOK NoA MayapnaT

27. UemeHTHO-nec4YaHas apMupoBaHHan CTAMKE

VO~ BN

Pucynok 1. OO0pa3zer BEINOIHEHUS y371a CKATHON KPOBJIH

Tema 19. OcHOBHBIE M0/10KEHUSI TPOCKTUPOBAHUS KHJIBIX H
001IeCTBEHHBIX 3IaHUI.
IpakTnueckoe 3ansaTue Ne 29
1. OpuenTanus 31auuit Ha MecTHOCTH. [locTpoenue rpadurka po3bl BETPOB

He.]'lb 3aAHATHUA: ITIOCTPOUTH PO3bl BETPOB JIA KaXKAOro Meciala U rogoBYIO
poO3y BETPOB MJId AAHHBIX IIO CBOCMY BApHUAHTY, IMPOAHAJIM3HUPOBATL U CHACIIATh
BBIBOJEI.
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1
2.
3.
4
5.

Jnarpamma, Ha KOTOPOW NOKAa3aHbl HAIPABICHUS BETPOB, TOCIOACTBYIOIIHUX B

1. HCXOI[HI:IC AAHHBIC JJIA IIOCTPOCHUS PO3bI BETPOB IMIPHUBCACHEI B

tabmurie 3.
Tabanma 3

HcxomHble TaHHBIC TS IIOCTPOCHUSI PO3bI BETPOB
B
a
p
/| C C-B 0-B 10-3( 3 c-3 HITUJIb
a
H
T
0 17 16 8 9 9 8 | 21 9 3
1 6 11 13 15 5 6 | 29 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 17 | 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 5
9 13 7 8 11 9 13 | 23 12 4

Jlath onpeaeneHrne NOHATUIO “BETEp .

Xoa padorhi:

BcnoMHUTH IPUYMHBIL, BAUSIONINE Ha (POPMUPOBAHUE BETpA.
KakuMm nmpubopom onpenesnsioT HanpaBiieHue BeTpa’?

Kak onpenenuth HampaBieHrue BeTpa.

ITo kakoit CTOPOHC I'OpU30HTA OIIPCACIIAACTCA HA3BAHHC BeTpa‘7

I[aHHOI/I MCCTHOCTH, HAa3bIBACTCA p030H BCTPOB.

Poza BeTpoB — auarpamma, xapakTepu3yrolas pekKUM BETpa B JAHHOM MECTE IO
MHOTOJIETHUM HAOJIOJICHUSM U BBITIISIIUT KaK MHOTOYTOJBHUK, Y KOTOPOTO JJTMHBI
pacxoasuxcss OT IIEHTpa JauarpamMmMmbl
IPOIMOPLMOHANIEHEI MOBTOPSIEMOCTH BETPOB ITHX HAMNpPaBICHUN («OTKYAa» yeT

JIy4eu,

BETED).
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Po3a BeTpoB, MOCTpOEHHAs MO PEAJbHBIM JaHHBIM HAOJIOJEHUH, MO3BOJSAET
0O JJIMHE Jy4Yell MOCTPOEHHOTO MHOTOYI'OJIbHUKA BBIABUTH HAIpaBJICHUE
TOCIOJCTBYIOLIETO, WJIM IPE00JIafarolero BeTpa, CO CTOPOHBI KOTOPOrO 4alle
BCEr0 MPUXOJNUT BO3IYIIHBINA MOTOK B JAHHYIO MECTHOCTb.

OOBsiICHEHUE OCHOBHBIX 3JIEMEHTOB PO3bI BETPOB .

1. YCIIOBHO TPUHUMAIOT, YTO OJHOMY OTpPE3Ky Ha TpaduKe, COOTBETCTBYET
ONPEAECICHHOE KOJINYECTBO JTHEM.

2. Ha nrHMAX COOTBETCTBYIONIMX HAIPABJICHUN OTKJIAJBIBAIOT OT LIEHTPA YUCIIO
JHEN C BETPAMM 3TOTO HAIIPABJICHUS U CTaBAT TOUKY.

3. ToukM, OTMEYEHHBIE Ha JIMHUSAX, ITOCIEIOBATEIbHO COCAUHSIOT, B LIEHTPE
PHUCYIOT KPY’KOYEK, B KOTOPOM CTaBSIT YUCJIO IHEN Oe3 BeTpa (IUTHIIb).

4. OCHOBHBIE U IPOMEKYTOUYHBIE CTOPOHBI TOPU30HTA.

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

C

C’3 CcB

N

.

10
ClIO(B|(3CB {3 |03 [IOB| mrank
2 4|3|5|1|7| 4] 3| 2

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

1.  Hcnonp3ys naHHble HaOJIOJEHUS TOTOJbl 3a SHBapb MeECALl MOCTPOUTH
nuarpamMmy po3sbl BeTpoB. (https://www.gismeteo.ru/diary/5225/2019/2/)

AJTOPUTM BBINOJHEHUS PAOOTHI :

1. OTKpBITH peakTop MeKTpoHHBIX Tabaui Microsoft Excel .

2. Iloctpouts TabnauIy, UCTONB3Ys JaHHbIE JTHEBHUKOB HAOIIOICHUS
(mpeaBapuUTEIbHO TOJCUYUTANTE, BETPHl KAKWX HANpaBICHUN OBLTM B TEUCHHUE
MecsIIa.)

1. [locTpoiiTe B AJIEKTPOHHOM BapuaHTE, pO3y BETPOB (BBHIOpATh THII

nuarpammel «JlenectkoBasi»), noanuiuute auarpammy ( Hanpumep «Po3a BeTpoB
mutst ropona HoBocubupceka, ssuBapb, 2018 r.

Hanpasnenue Betpa [KonumuecTBo nHei
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2. Crenaiite BbIBOJI

1. Berpsl, Kakux HampaBlIeHUN ObUTN B TEUEHUE MecsIa?

2.  Kakux BeTpoB ObLJI0 HAMOOJIBIIIEE KOJTUIECTBO?

3. Kakux BeTpoB ObIJI0O HANMEHBIIIEE KOJTUIECTBO?

4. Kak HanpaBieHue BETPOB OTPA3WJIOCh HA TeMIepaType JaHHOTO Mecsiia?

BoiBoa: Oosbliie Bcero B sSHBape Mecsile BETEp Ayi C foro-3amanga - 11
JHEeH, 6 nHeH - ¢ rora, 4 IHA - ¢ I0T0-BOCTOKA , 4 JHS - ¢ BOCTOKA,3 JHS — OBLIN
BETPHl CEBEPO— BOCTOYHBIE, 2 JIHS - 3amajHble, | JeHb B sSIHBape MecsIle BeTep
IyJl ¢ ceBepa M BOooOIe He ObIJIO BETPOB C CEBEpO — 3amajaa. B TeueHue mecsia
BETPHI OBLIM FOKHOTO, FOTO — BOCTOYHOTO W IOTO - 3alaJHOTO HANpPaBJICHHS |,
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TAaKO€ COCTOSIHUE BETPOB OTPA3WJIOCh HA TEMIIepaType Mecsila, OHU ObLIN HE
CHJIIBHO MOPO3HBIC, YMEPEHHBIC JUISI 3TOTO Mecsla Hamed HoBocuOmpckoi
o0stacTu.

1. Odopmute 3 cnaitna nis oOuielt nmpe3eHTanuu, no BameMmy mecsmy (1
ciaiin - Tabnuia JaHHBIX JHEBHUKA HAOMOeHus, 2-i1 cnaiiy - quarpamma «Po3za
BETPOBY, CIAM] - BHIBO).

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

CBOEi paboTe KOHKPETHO MO0 CBOEMY MecsIly (00yJaroniuecs 3armoHsI0T 0010
Ta0IuIly, IO CBOEMY MECHILY).

Yucio gHel B Mecse HanpagjeHne BeTpoB

Mtnae [C C-B B I0-B IO 10-3 B C3
STHBapb. 31 1 3 4 4 5 11 3 0
DeBpaib. 29 0 0 0 1 23 3 2 0
Mapr. 31 1 1 0 3 11 8 4 3
Anipes. 30 3 1 2 2 8 6 5 3
Maid. 31 1 2 2 1 3 6 3 91 4
11oHb. 30 5 4 1 2 3 11 3 1
Hro1b. 31 4 0 1 1 5 10 8 2
[ABIyCT. 31 4 1 0 6 7 4 4 5
CeHTSI0Db. 30 1 4 1 1 8 6 3 6
OKTSOpB. 31 1 0 1 0 4 8 11 5 1
Hos16pb. 30 0 3 1 2 10 10 3 1
/TexkaOpb. 31 2 0 0 3 13 7 4 2
Toro. 366 2 231 20 |11 32 107 | 90 [53] 28

8.Ha ocHOBe nosy4eHHBIX JaHHBIX TOCTPOUM F'OAOBYIO PO3Y BETPOB ISl HAIIEH
MECTHOCTH.
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9. ChopmynupyiiTe BBIBOI JUIs TaHHOM AHArpaMMbl:

1. Betpsl, kakux HampaBieHU ObUTH B Te€UeHUE roja’?

2. Kakux BeTpoB Ob1710 HAaMOOJIbIIIEEe KOJIUYECTBO?

3. Kaxkux BeTpoB ObLI0 HAUMEHBIIIEE KOTUYECTBO?

4. Kak HanpaBieHue BETpOB OTpa3WIOCh HA TeMIEpaType roaa?

BriBog:

l. bonpmie Bcero, 107 nHeld B roAy OBUIM BETPHI FOKHOIO
HaIlpaBJICHUS;

2. 90 nHeli B TOy OBLIN BETPHI FOT0-3a1aJHOTO HAPaBICHUS;

3. 32 nHs OBLIM BETPHI FOTO-BOCTOYHOIO HAPABIICHHUS.

KOxHbIE BETpbl MPUHOCAT HA HAIly TEPPUTOPHUIO TEIUIBIM BO3AYX, U MIPHU
ATOM ycTaHaBiuBaercsa Teruias morojga. B 2008 romy 209 anHeit Obuin BETPHI
I0’KHOTO HAIlPaBJIEHUs, [I03TOMY TEMIIEPATYPbl OTHOCUTEIBHO TEILIBIE.

4. 53 nHa OBUTM BETPHl C 3amaja 3amajJHble BETPbl HA HaIly
TEPPUTOPHUIO TPUHOCAT OOBIYHO BJAry, JIaHHbIE JIHEBHUKOB HaOIIOICHUS
NOATBEPKAAIOT 3TO YacTO 3alaJHOE HAMPABJICHUE BETPOB COMPOBOKIAIOCH
BBIIIAJICHUEM OCAJIKOB.

5. CeBepO-3amaJHbIX BETPOB ObLIO-28
6. CEBEPHBIX — 23
7. CEBEPO-BOCTOUYHBIX — 20

Tema 19. OcHOBHBIE 10J10)KEHUA IPOCKTUPOBAHUA KIWJIBIX M 001I1eCTBEHHBIX
30aHUH.
IIpakTnueckoe 3ansaTue Ne 30
2. IlocTtpoeHue miaHa 31aHusl B mporpamMmMme ABTOKAT.

Heas 3ansarusa: V3yunuts npaBuina  OQOpPMIIEHUS  apXHUTEKTYpPHO-
CTPOMTENIBHBIX IIJIAHOB, HAYYUTh CTYZACHTOB YEPTUTh U YUTATh IIJIaH ITaXa.

Hcnoandyembie koManabl: Pazmepsl, @opmar (Ciioun, Tunsl muanii, TekcTOBbIN
cTuib, PazmepHslil ctuis), Pucosanue (Tekcr).

IIpakTHyeckoe 3a1aHue:

1. TlepeyepTuTh OCH M KOHTYpHI I1aHa 3aanus (Puc. 1).
2. Pa3paboTtaTh BHYTPEHHIOIO TJIAHUPOBKY 37IaHU.
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Xox padoThI:

1. B cmoe «Ocw» HayepTuTh pa30MBOYHBIE OCH. TOHKUMH
MITPUXITYHKTUPHBIMH JIMHUSAMH HAHECTH KOOPAUHAIIMOHHBIE OCU BCEX CTEH 3JaHUs
(MPOAOTBHBIX U MOMEPEYHBIX, HAPYKHBIX U BHYTPEHHHX ), YTOOBI MOTYyYUTh CETKY
oceil. O003HAYUTH OCHOBHBIE OCH: TOPH3OHTAIbHBIE — TMPOMHCHBIMU OyKBaMu
pycckoro anaBuTa B HANPABICHHN CHU3Y BBEpX (3a McKIouenueM Oyks: E, 3, I,
O, X, I, 4, I, b, bl, b); BepTukanbHble — apaOCKuUMU IM(ppamMu B HaIIpaBJIECHUU
cieBa HarpaBo. [Iponycku B 1U(poOBbIX U OYKBEHHBIX 0003HAYEHUSX KOOpJMHA-
LUOHHBIX OCEW HE JIOMYyCKAKOTCS.

Ocu 3aKkaHYMBAIOTCA KPY>KKaMu JHaMeTpoM 7 MM (TaKk Kak YepTex
BoinosiHsgercss B M 1:100), B kotopsix mpudrom Ne 5 HEoOXOaMMO yKazaTh HX
0003HaYEHUSI.

Co Bcex CTOpOH Oynyliero IuiaHa CieIyeT OCTaBUTh MECTO IJisi KpbLJIEl,
HBAaKyallUOHHBIX JIECTHUL, HapyXHBIX pPa3MEpPHBIX LEMOYEeK U Ha3BaHUsA
U300paKEHHUS.

2. B cmoe «BHemHue CTEHB» HAUYEPTUTh CTEHBI C OKHAMH U

JIECTHUYHYIO KJIETKY. TOHKMMH CIUIOIIHBIMHM JIMHUSIMA HAaHECTH KOHTYpPBI BCEX
CTEH 3/laHuf, COOJIIoas B MaciuTabe WX TOJIIUHY W MPUBS3KH K KOOPJIUHAI-
OHHBIM OCSIM. TomnmuHa HapyKHBIX CTEH OIpejesieHa MPU BbIOOpE BapHaHTa
UX KOHCTPYKTHUBHOTIO pelieHus. HapyKHble CTEHbI UMEIOT IPUBS3KY, IPU KOTOPOH
BHYTPEHHSSI TpaHb HECYIEH CTEHBI CMEIlEHAa BHYTpPb 3/aHus (B CTOPOHY pac-
MOJIOKEHUSI TIEPEKPBHITHI) Ha BEJIMUMHY TJTYOUHBI OMUPAHUS IEPEKPHITUS HA CTEHY
120 MM 1 KOHCTpyKTHMBHOro 3a3zopa 10 mm. Takum oOpa3om, MpuBs3Ka JOJIKHA
obecrnieunTh TIIYOMHY ONUpaHUS IUIMT TEPEKPHITUS HAa HECYIIHEe CTEHbI U
Ha3HayaeTcsa He MeHee 130 MM.

3. B cioe «BHyTpeHHHE CTEHB» HAUYEPTUTh BHYTPEHHUE CTEHBI W
neperopoAku. TonuHy BHYTpeHHUX cTeH npuHUMaroT 250 unu 380 MM. OaHako
cleayeT MMETh B BUJY, YTO, €CJIM B CT€HE MPEANOJIaraercs yCTpauBaTh BEHTH-
JISIUUOHHBIEC KaHAJbI, €€ TOJIIMHA HE MOXKET ObITh MeHbIIe 380 MM (puc. 1).

- ,2,%0 ,’Z,%‘, Kanan #a oarnom
3 IMaxe 3aKpHm
|
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Kanan omxpsm 8 / S \Kupnuwaﬁ cmena
Benmunupyenoe nomeuenue

Pucynok 1 — YcTpoilcTBO BEHTHIISIITUOHHBIX KaHAJIOB

[IpuBA3Ky BHYTPEHHMX HECYIIMX CTE€H Ha3HA4alT, Kak IPaBUIIO,
ueHTpasibHOM (190 + 190 mmm 125 + 125 mm), T.€. TEOMETPUYECKYIO OCh CTEHBI
COBMEIIAIOT C KOOPAMHAIIMOHHOM ochlo. (Puc.2)



4. VKa3zaTp HampasieHUE OTKpbIBaHUSA JABeped. Pa3mepsl aBepHBIX
IIPOEMOB M XapakTep MX 3aloJHEHHs (TIyXue, OCTEKJIEHHBIE, OJHOIIOJIbHBIE,
JBYIIOJIbHBIE) 3aBUCST OT Ha3HAYEHUS IOMELICHUS], HAIIPUMED:

— JIBEpH BXOJIHBIE B 3JaHUE MOTYT OBITh JABYINOJBHBIE C OCTEKJIECHHBIMHU
MOJIOTHAMU, OTKPBIBAIOIIUMHUCS HapyXKy, IIUPUHON HEe MeHee 1310 mwm;

— JBEpU MEXAY KOMHAaTaMH — OJIHOIIOJIbHBIE C TJIYXMMH WJIM OC-
TEKJICHHBIMU TIOJIOTHAMHU, OTKPBIBAIOIIMMHUCS BHYTpb, mupuHoit 710, 810, 910,
1010 mm.

5. BBINONHUTH IUIAHWUPOBKY OTIEIbHBIX MOMENIEHUNW HCXOAS M3 HX
Ha3HAYEHUs W 3aJaHHOW IUIOLIAAY, pPa3ropakvBas IPOCTPAHCTBO MEXKIY
KaluTaJbHBIMUA CTE€HaMH meperopogkamu. ONpenenuTbcss € MaTepHaioM U
KOHCTPYKIIMEN TMEPEropooK, HA3HAYUTh WX TOJIIMHY COTJACHO OCHOBHBIM
TpeOOBAHMAM K MEpEeropoAkaM (OHH JOJIKHBI ObITh UHIYCTPUAIbHBIMU, 3aHUMATh
KaK MOYXHO MEHBIIIE MECTa B IIJIaHE, OBITh JISTKUMHU).

B CHull 2.08.02—89 «O0miecTBeHHBIE 31aHNUS U COOPYKEHUS» U3T0KEHBI
HOPMATHBHBIE TPEOOBaHUS K pa3MepaM OTIEIbHBIX MOMelleHud. Tak, miomanb
JKUIIOM KOMHAThl 12 M? M KyXHHU JOJDKHA ObITh He Menee 9 M2, IllupuHa KyxHu
JIOJKHA ObITh HE MeHee 1,7 M, nepenneid — 1,4, BHyTpUKBapTUPHBIX KOPUIOPOB
— 0,85, yoopuoit — 0,8 (MuHuManeHas ryouna — 1,2 m). B kBaptupax s
CeMEH C WHBAIMJAMH, NEPEABUTAIONIMMUCSA Ha Kpeclax-KOJACKaxX, IUIOIIAb
KYXHH JIOJDKHA OBITh HE MeHee 9 M%, ee mMpuHa He MeHee 2.2 M.

6. [TopcuuTtarh pa3Mepsl MPOCTEHKOB TAKUM 00pa3oM, YTOOBI OHU OBbLIH
KpaTHbI 1/2 xuprinya ¢ yaetom mBa, T.e. 130 (510, 640, 770, 900, 1030) mm.
7. Bri6upasi pasMepbl OKOHHBIX IMPOEMOB HAJ0 CTPEMHUTHCA K TOMY,

4TOOBI IJIOLIA/b OKOH B MOMEUIEHMH COOTHOCWJIACh C IUIOIIAJbIO IOJIa 3TOTO
nomenieHus kak 1:6... 1:8. Beicora OKOHHOTO IpoeMa J10JKHA ObITh TaKOW, YTOObI
00ecreynBaIoCch paccTOSTHUE OT MoJsa 10 Hu3a okoHHOro mnpoema 700...900 mm, a
OT MOTOJIKA JI0 BEpXa OKOHHOTO IpoeMa — He me—Hee 300 mm.
8. B crnoe «O0opyioBaHNEe» HAUEPTUTh CAHTEXHUYECKOE 000pYA0BaHUE.
9. B cnoe «Pa3mepsl» yka3aTs:
- BHEIIHUE pa3Mepbl 3/1aHNU4,
- BHYTPEHHUE pa3Mephl IOMELIEHUH,
- pacnoi0XeHue IBEPEU.

KoHTpoJibHBIE BONIPOCHI

Kak nmoanuceiBaioTcs KOOpAUHAIIMOHHBIE OCH Ha TU1aHe?
Kak nokasbiBaeTcsi HanpaBJIEHUE OTKPHIBAHUS IBEPHU?
Kakue pazmepsl HE0OOXOMMO yKa3aTh Ha IJ1aHe?

Kak nokasaTh HarpaBiieHHEe ABHKEHUS T10 JIECTHUIIE?
Kak n300pakaroTcsi OKOHHbIE TPOEMBI?

N =
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Pucynok 2 — IlpuBs3ka HapyKHbIX U BHYTPEHHHX CTE€H K KOOPAMHALMOHHBIM
0CsIM

Tema 19. OcHOBHBIE 10J10)KEHUA TPOCKTUPOBAHUA KUJIbIX M
00LeCTBEHHBIX 31aHUIA.

IIpakTnueckoe 3ansaTue Ne 31
2. IlocTpoenue pazpesa 34aHus B IporpammMe ABTOKA/I.

esb 3aHATHSA: HAYYUTH CTYICHTOB YEPTUTh Pa3pe3 3AaHUSL.

Hcnoab3zyembie komanabl: biiok, Pegakruposats (KonupoBats, Maccus),
Pa3mepsl (BeiHOCKA).
OO01mue cBeaeHus

[Ipu BhIMOTHEHUU pa3pe3a 3AaHUS (COOPYKEHHMs) MOJIOKEHUE MHUMOU
BEPTUKAJILHOM IUIOCKOCTU pa3pe3a MPUHHUMAIOT C TaKUM pacyeToM, 4TOObI 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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(yactTuunbie) paszpe3bl. JIMHUKM KOHTYpOB 3JIEMEHTOB KOHCTPYKIUU B paspese
U300pakaroT CIUIOIIHOM TOJCTOM OCHOBHOM JIMHUEH, BUAMMBIC JTUHUA KOHTYPOB,
HE IOITAaJAI0IINE Ha TUIOCKOCTh CEYEHNsI — CINTOITHOM TOHKOM JIMHUEH.

W3 BUAMMBIX 3JEMEHTOB Ha pa3pe3ax H300paKaT TOJBKO 3JIEMEHTHI
KOHCTPYKIMH 3/aHusd (COOpPYKEHHS), MOJBEMHO-TPAHCIIOPTHOE O0OpYIOBaHHUE,
OTKPBITBIE JIECTHULIBI U IUIONIAAKHA, HAXOASIIMECS HETOCPEICTBEHHO 32 MHUMOMN
IJIOCKOCTBIO pa3pesa.

Ha paspeszax 3manust (coopyxkeHus) 0e3 mojaBaia TPYHT U DJIEMEHTHI
KOHCTPYKIIUH, pacloyioKEHHbIEe HIKE (YHIAMEHTHBIX OAalOK W BEpPXHEW YacTu
JICHTOYHBIX (PYHAAMEHTOB, HE U300paxkatoT. TOHHEIM MOKa3bIBAIOT CXEMAaTUYECKU
TOHKOW IITPUXOBOM JIUHUEH.

[Ton Ha rpyHTe M300pa)katlOT OJHOM CIUJIOIIHOW TOJICTOM JHUHUEH, MOJ Ha
NEPEKPBITUM M KPOBJIIO HM300pa)kat0T OJIHOM CIUIOIIHOM TOHKOM JIMHUEH
HE3aBHCHMO OT YHUCJIA CJIOEB B UX KOHCTPYKIIHH.

CocTaB ¥ TOJIIHUHY CI0EB MOKPBITHS YKa3bIBAIOT B BBIHOCHOM 3amucu. Eciu
B HECKOJIBKMX pa3pe3ax M300pakeHbl MOKPBITHS, HE OTIMYAIOIIMECS MO COCTAaBY,
BBIHOCHAsl HAANHUCh IPUBOJAUTCA TOJIBKO HA OJHOM M3 pa3pe3oB, B JIPYTUx
IIPUBOJAT CCBUIKY Ha pa3pes3, COAEPk AN ITOJTHYI0 BBIHOCHYIO HAIIIKCH.

Ha pa3zpesax BBIHOCAT U yKa3bIBaloOT:

. KOOPJIMHAIIMOHHBIE OCH 3JaHHs (COOPYKEHHs) U PACCTOSTHUE MEXIY
HUMU U KpalHUMHU OCSIMHU, OCH Y Ie()OPMAIIMOHHBIX IIIBOB;

. OTMETKHU YPOBHSI 3€MJIM, YUCTOT'O M0JIA U TUIOLIA0K;

. OTMETKM HHM3a HECYIIMX KOHCTPYKLMUH IIOKPBITUS OJHOATAXKHBIX

3IaHuil (COOPYKEHMI) U HU3a TUIUT TOKPBITHS BEPXHETO 3TaKa MHOTOITAXHBIX
3JIaHUi (COOPYKEHHI);

. OTMETKY HH3a OINOPHOW YacTH 3a/eJIbIBAEMbIX B CTEHbI 3JIEMEHTOB
KOHCTPYKIIUH;

. OTMETKM BE€pXa CTEH, KapHHU30B, YCTYNOB CTEH, T'OJIOBOK PEJIbCOB
KPaHOBBIX ITyTEW;

. pa3Mephbl U MPUBS3KY (IO BHICOTE) MPOEMOB, OTBEPCTHI, HUIII U THE3]T
B CTE€HAX U MEPEropoiKax, n300pakaeMbIX B CEUCHUH;

. pa3Mepbl Uil IIPOEMa C YETBEPTSAMH YKa3bIBalOT IO HAaWMEHbIIEH
BEJIMYMHE NPOEMA;

. TOJILIMHY CTEH M MX MPUBA3KY K KOOPJAMHALIMOHHBIM OCSIM 3/1aHUS WU
coopyKeHus (TIpu HEOOXOTUMOCTH);

. MapK{ 3JIEMEHTOB 3[aHUs (COOPYXKEHUs), HE 3aMapKHMPOBAaHHBIX Ha
mIaHax u gacamax;

. CCBUIKM Ha Yy3Jbl, a TaKXe€ Ha 4YEpPTeKH DIIIEMEHTOB 3IaHUs

(coopysxeHus), 3aMapKHUpPOBaHHBIC HAa pa3pe3ax.
[IprmMepsb! BBITTOTHEHUS Pa3pe30B JaHbl HA pUCYHKE 1,2.

Xoxa padoThr:

1. ITocTpouTs ocu s paspesa 34aHus.
2. HadepTtuTh TUIIOBOM ATa)K pa3pesa 31aHUs.
3. Pa3sMHOXHUTH THUIIOBOM ITAX.
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4. JlouyepTUTb MOABAILHYIO YACTh 37aHHUSI.
5. OdopMHUTD KpBIITY 31aHHUS.
6. IIpocTaBuTh pazMepsl.

—
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7. IIpocTaBUTH BBICOTHBIE OTMETKH.

Pucynok 1. [Ipumep BINOSMHEHHS pa3pe3a 30aHus

KoHTpoJibHBIE BOIPOCHI:

1. B kakoit mocneoBaTeIbHOCTH BEIYEPUUBAIOTCS (hacajbl, TUIaHbI,
pas3pesbi?

2. Kakue oO1ue 351eMeHThl CBS3bIBAIOT Pa3HbIe BUbI M300paKeHUM Ha
ApXUTEKTYPHO-CTPOUTEIbHBIX YepTEkKAX?

3. Kak BbIOMpaeTcs n oTMedaeTcs MECTO IPOBEIeHUsI pa3pesa?
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Pucynox 2. [IpumMep BbINOJHEHUS pa3pe3a MHOTO3TAaXKHOIO OOIIECTBEHHOTO
3/1aHUS
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Tema 19. OcHOBHBIE 0J10KEHUS TPOCKTHPOBAHUSA KUJIBIX M 001I€CTBEHHBIX
3MaHuM.
IIpakTuyeckoe 3ansiTue Ne 34
4. Tloctpoenue (acana 31aHus B IporpaMme ABTOKA.

Leab 3aHATHSA: HAYYUTH CTYJCHTOB YEPTUTH acaj 31aHusl, UCTIOIb3Ys
nporpamMmy ABTOKaJ.

3aganue.
[To mocTpOo€HHOMY IIJIaHY 3]I1aHUS BBITIOJTHUTH:
—gepTex (¢acana 2-yx 3TaxHoro 31adus B Macirade 1:100;
— MIPOCTaBUTh Pa3MEpBHI.
OcHOBHBIE JTaHHBIE JIJIs1 TOCTpOeHUs (hacaa 3/1aHus:
Yposensb noja 1 staxa 0,000
Bricora staxa +3,000
VYpoBeHb 3eMJTN PaCCUUTHIBACTCS] MHANBUTYILHO
Hwns oxonnoro nmpoema 1 staxa +0,750
Bepx okoHHOro npoema 1 staxa +2,250
Hwn3s oxonHoro nmpoema 2 sraxa +3,750
Bepx okoHHOrO npoema 2 staxa +5,250
Bricota neepu 2,100
Hw3s xppimm +6,000

IHopsinok BbINOJIHEHHS PadOThI
[IpoBecTn aHaJIN3 TEOMETPHUH BBIOIHAEMOTO U300pakeHus. OnpeaenuTh
BAPUAHTHI UCIOJIb30BAHNUS B IIOCTPOCHUSX CIEAYIOIINX KOMaH/: 3€pKallo,
KOIUPOBAHUE, CMEIICHUE, MaCCUB, OJIOKH | JIp.
Co3zpnats ciou, cornacHo puc. 1. KaxxaoMy ciioro IpucBOUTh UMsI, 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 O0pa3er BeinonHeHus dacana 3qaHus
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Puc.2 Obpa3er BeImoTHEHUST PaOOTHI.

IIpakTuyeckoe 3ansaTue Ne 33
1.Pacuer riyOuHsbI 3a510:keHUs GyHAAMEHTA.

Tema 20. IIpoexkTupoBaHue 0OCHOBAaHM U QYHIAMEHTOB.
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Leapb 3aHATHSA: HAYYUTHCSA PACCUUTHIBATD TNTyOUHY 3aJI0KESHHS
dbyHIaMeHTa.
Hcxoanbie naHHbIE:
1. IIpaktnueckas padora Nel «BrruepuriBaHuE KOHCTPYKTHBHOM CHCTEMBI
I'PaKJAHCKOTO 3/1aHUSD)
2. Tabnuna BapuaHTOB
3. Ilpunoxenue 1 «Kapra riryOun npomep3aHusi TPYHTOB

OO01mue cBeaeHUs

BaxkneimmM napamMeTpoM, OT KOTOPOTO 3aBUCUT BBIOOp THMA (DyHIAMEHTa,
ABJIIETCS €0 TITyOrHA 3aJI0KEHUSI.

PaccrosiHne OT MOBEpPXHOCTHM TpPyHTa JO MNOAOWIBHI (yHAAMEHTa
HA3bIBACTCA IVIyOMHOHU 32J102KeHUs PyHIaMEeHTA.

['myOuna 3an0xeHus GpyHIaMeHTa 3aBUCUT OT CIEAYIOIUX (PaKTOPOB:

- IPOMEpP3aHus TPYHTOB (paliloHa CTPOUTENHCTBA);

- YPOBHS TPYHTOBBIX BOJ;

- XapakTepa 1 BUJa IPyHTOB B OCHOBaHUU;

- KOHCTPYKTHBHOTO PEUICHUS 3/1aHUS U €r0 Ha3HAYCHHUS,

- HAINYMS N0/1BAJIA WM TOIIOJIbS;

- YCJIOBMI 3KCIUTyaTallly 3/1aHHUs;

- penbeda MIOIAAKN 3aCTPOMKY;

- Harpy3Kd OT CTPOSILIETOCS U PSAOM CTOSIIINX 31aHUM.

Cornacno ycnoBuid CHull riyouna 3anoxkenusi GpyHIaMeHTa J10JKHA ObITh
HE MEHEEe PacueTHOM riyOrHbBI IPOMEP3aHUsl TPYHTA.

BaxXxHOCTh HMH)XEHEPHO-T€OJOTUYECKUX H3BICKAaHUN OeccriopHa, HO Ui
MHOTHX YaCTHBIX 3aCTPOMILMKOB 3Ta MpoLEeaypa sABIseTcs noporocrosmei. Hamm
CTaTbu OyJyT OPUEHTUPOBAHBI HA JIIOJIEN, KOTOPBIE B CHITy KaKUX-JIUOO MPUYHH HE
MOTYT ce0e MO3BOJUTh HAHATh I'€0JIOrOB U MPOEKTUPOBIIMKOB, HO JKEJAIOLINX Ha
TOTOBBIX MpHUMEpax pa3o0paTbCs C pacyeTaMM OCHOBAaHUM, a Takke Ipyrux
3JIEMEHTOB CBOET0 OYIYIIEro A0Ma.

3agaua (mpumep):

Onpenenuts TIyOuHYy 3anokeHus pyHmamenta B r. MockBa. PaccMoTpum
HECKOJIbKO BapUaHTOB: HEOTAILJIMBAEMBIN JTOM; OTaIJIMBAaEMbI JIoM 0€3 mojaBaja ¢
temneparypoil B nomemeHusx 20°C u oTariMBaeMblil JOM C HEOTAIlUIMBaeMbIM
MOBAJIOM.

Pemenne:

1. [TepBBIM A€IIOM HaM HY)KHO OINPEICITNTh HOPMATUBHYIO TITyOUHY
CE30HHOTO IpoMep3aHus TPyHTOB (ds,), B METpax, KOTopas ONpeAesieTCs 110
dbopmyie:

dj

n

=dgyM

rac do - BCJIMYHWHA, B MCTpax, MJIA:

s
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- [JIMH ¥ CYIJIMHKOB - 0,23

- MEJIKUX U MbUIEBATHIX MECKOB, cynecei - 0,28

- IECKOB I'PABEJINCTBIX, KPYIHBIX U CpeHEN KpyIHOCTH - 0,3
- KpYITHOOOJIOMOYHBIX IPyHTOB - 0,34

Jlis ~ HEONHOPOAHOTO  CJIOXEHHs  TpyHTOB  do ompemenseTcss  Kak
CPEIHEB3BEILIEHHOE B MpeJieNaxX rIyOuHbI IPOMEP3aHUSL.

M - ko3¢ duLMeHT, paBHBIM cymMmMe a0CONIIOTHBIX 3HAYECHUIN
CPEIHEMECSIUHBIX OTPULATENBbHBIX TEMIIEPATYp 3a 3UMY B JaHHOM pailoHe,
npuHuMaeMbIX 1o taonuie 5.1 CII "Cmpoumenvrasn knumamonocus”

J1i1st MOCKBBI:

Mecsibl
T'on

78 |71 13 6,4 |13,0 16,9 | 18,7 | 16,8 | 11,1 |52 |-1,1 |-5,6 5,4

Onpenensiem M
M=7,8+7,1+1,3+1,1+5,6=22,9

Torna HopMaTHBHAs T1yOWMHA TpoMep3aHus 1711 MOCKBBI, T1I€
peo0IaIatoT TIUHBI U CYTJIMHKH, COCTABUT:

du=0,23 ¥22,9=1,1m

2. Ilocne Toro, Kak onpeaenuyii HOPMAaTUBHYIO TIyOHHY TPOMEp3aHus,
HE0OXOMMO BBIYHUCIIUTH PACUETHYIO ITyOuHy npomep3anus (ds).

Jlns1 aTOrO MCTIONB3yeTCs (hopmyIa:

d = k,d,,

ky 17151 Hapy>KHBIX U BHYTPEHHUX (PYHIaMEHTOB HEOTAIIMBAEMBIX 3/TaHUM
paBeH 1,1, kpome pailOHOB C OTPULIATENIBHOW CPETHETOI0BOM TemnepaTypoi. B
HaIlIeM CiTydae rojoBas Temneparypa +5,4°. Ecnu y Bac Oyaer oTpumarenbHas
roJIoBasi TeMIIEpaTypa, TO PaCUETHYIO INIyOuHY MpOMeEp3aHus sl
HEOTaIUIMBaeMbIX 3aHui HeoOxoaumo onpenensts no CHull "OcHoBanus u
(GbyHIaMEHTBI HA BEUHOMEP3JIbIX TPYHTaX".

Ky 171 OTamIMBaeMBbIX 3AaHUN OIIPEACIISICTCS 110 TaOIHIIES:

OcobenHoctr Koaddumument ki mpu pacueTHoit cpeiHeCyTOUHOM TeMmepaType
COOPYKEHU BO3/yXa B TIOMEIIEHUH, TPUMBIKAIOIIEM K HApYXHBIM (pyHIamenTam, °C
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20u

0 5 10 15
Ooiee
be3
MoJABAJIA, C MOJIAMU
ycTpanBaeMbIMU:
10 TPYHTY 0,9 0,8 0,7 0,6 0,5
Ha jarax mo rpyHTry 1,0 0.9 0,8 0,7 0,6
10 YTEIJICHHOMY
L[OKOJILHOMY 1,0 1,0 0.9 0,8 0,7
MIEPEKPHITHIO
C noaBaJioM WiIH
TEeXHUYECKHUM 0,8 0,7 0,6 0,5 0,4

MOAINO0JIbEM

IIprmeuanue: B orammBaeMbIX 34aHUAX € XOJIOAHBIM IIOIBAJIIOM C
OTpULIATEIBHON CpeAHEe3UMHEN TeMIiepaTypol ky=1

CunTaem pacueTHyIO rIIyOMHY IpOMEp3aHusi:

- HeoTaruiMBaeMoe B 3uMHUM niepuoa 3aanue de= 1,1*%1,1=1,21m.
OxpyriasieM B 00JIbIIYIO CTOPOHY U NpuHUMaeM di=1,25m

- OTaIuIMBaeMoe 3aHue 0e3 1ojBaja, ¢ NoJaMu M0 yTEIJICHHOMY
oKoJpHOMY TiepekpbIThto: d= 0,7*1,1= 0,77m. [Ipunumaem d=0,8m

- OTAIIMBA€MOE 3[JaHUE C XOJIOJHBIM MOJBAJIOM C OTPULATEIBHON
temnepatypoil d= 1*1,1=1,1m. Ilpunumaem 1,1m.

3. OnmnpenenseM TIyOMHY 3allO)KeHHS (PYHIaMEHTa IO  YCJIOBHSM
HEJIONMYILIEHUSI MOPO3HOTIO Iy4eHHs MO Taliulle HWXKE, B 3aBUCUMOCTH OT
pacnoJiokeHus1 ypoBHs rpyHTOBBIX Boa (YBI).

I'my6una 3anoxenus GyHIaMEHTOB B
3aBUCUMOCTH OT INIYOUHBI PACHOJIOXKEHUS MOI3EMHBIX

I TBI IO 1T IIBOM
PYH OJ HOZOTIBO BOJ dw , M, IpH

¢dbyHameHTa
dw < dst2 dw> det2

CkanpHbI€, KPYTHOOOJIOMOYHBIE C
[IECYAHBIM 3aIIOJHUTENIEM, [IECKU

. He 3aBUCHUT OT df HE 3aBUCHUT OT dr
IPaBEIIUCTHIC, KPYITHBIE U CPEIHEH
KPYITHOCTH
Ilecku MEJIKKE U TIBLIEBATHIE He MeHee df TO XK€

Cynecu ¢ nokazareneM Tekydectu [L.<0 TO e TO ke
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To xe, [1>0 TO K€ He MeHee df

CyrIIMHKY, TJIMHBI, a TAKXKE

KpPYITHOOOJIOMOYHBIE C TITHHUCTHIM

3aroJHUTEJIEM IIPU MOKa3aTese TO XKe He McHee df
TEKY4YECTH TPyHTa WIH

3anonautend I1>0,25

To xe, 11.<0,25 TO K€ He MeHee 0,5dr

Tak xak 0e3 HHKCHEPHO-TCOJOTMICCKIX U3bICKAHUI MBI HE MOXKEM 3HATh
TIIyOMHY pacIoIOKCEHHS TPYHTOBBIX BOJI, TO IPUHUMACM HAUX Yy TITHIA
BapuaHT: HE MeHee df

CoOTBETCTBEHHO, 11 HEOTaIUIMBaeMoro 3aanus d=1,25

i A LSS

d=1,25m

i Vi

Jlnst otarinBaeMoro 37aHus 0e3 1mojBaja ¢ MojaMH M0 YTEIJICHHOMY
nepekpoituio d=0,8m
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YT1ennurens

\

X%
\Ll,oxoanoe nepexpbIThe

B WA Lol LT

d=0,8m

r/_,_,.,
Vv LA

Jl1s oTarmmBaeMoro JoMa ¢ XOJ0AHBIM IoaBaioM d=1,1m

YTennurens

LlokonsHoe nepekpeITie

d=1,1m

Bo16op BapuanTa

Ne Bap |Paiion ctpoutenscTBa ['pyHTBI OCHOBaHUS
[Teckn menkue

Ilecku npUIEBaTHIE
Cymnecu ¢ nokasarenem Tekydectu<0
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1.  Yenabuuck
2. |Tobonbck

3. Kyprau



4. |[ExarepunOypr Cynecu ¢ nokasaresnem Tekydectn>0

5. [MxeBck CyriauHKY ¢ noka3aresiem texkydectu 0,25
6. Boponex CyriauHKY ¢ nokazarenem texkydectu 0,32
7. Bousrorpan Cymniecu ¢ mokazaresem Tekydectn>0

8. [ Kpacuomap Cymnecu ¢ nokazaresieM Tekydectu<(

9. MarHuToropck [Tecku nbuieBaTHIE

10.  Mocksa Ilecku menkue

11.  Tlckom CyriauHKY ¢ nokazarenem texkydectu 0,32
12. " Openbypr Cynecu ¢ nokasaresnem Tekydectun>0

13.  |Cmonenck CyrnuHku ¢ nokaszateseM Tekyudectu 0,25
14.  Troomenn [Tecku mpuIeBaTHIE

15.  |VnpstHOBCK CyrnuHku ¢ nokaszateneM Tekydectd 0,25
16. Tomck Cynecu ¢ noka3zatenem Tekydectu<0

17. | SIpocnaBib CyrnuHku ¢ nokaszareneM Tekydectd 0,25
18.  XabapoBck Cymiecu ¢ mokazatesem Tekydectu>0

19.  Tlepmb CyrnuHku ¢ nokaszaresneM Texkydectu 0,32
20. |Bomorma ITecku Menkue

21. HBaHOBO CyrnuHku ¢ nokaszateneM Tekydectd 0,25
22. VYa [Tecku mpuIeBaTHIE

23. [Kypck [Tecku mMenkue

24. Ypra Cymnecu ¢ nmokasaresnem TekydectTu<0

25. |Omck Cynecu ¢ nokasarenem Tekydectn>0

IIpuMeuanue: - Bce 34aHUA MMEIOT MOJABAJI, OTMETKA MOJIA MOABAJA JUIS
BceXx BapuaHTOB Ha 500 MM MEHbIIIE OTMETKH MOJIOIIBHI (hYHIAMEHTA;

-YpOBEHb I'PYHTOBBIX BOJI JIJIsl BCEX BApUAHTOB -4 M;

- HOMEp BapuaHTa OINPEAEISIETCS IO HOMEPY B KypHaJe IPYyMIIbI.
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[Ipunoxenue 1
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PAMY oy
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Ceneno-

A0 sopr

OCTPOMa \

roHH o Ha3ahy

=2

KoHTpoJ/ibHBIE BONIPOCHI:

1. Uro Ha3biBaeTcs oOpe3om dyHaaMeHTa?
2. Uto Ha3bIBaeTcs mMojomBoi GyHaameHTa?
3. YUro Ha3bIBaeTCs rIyOMHOM 3an0keHus GpyHaamenTta’?

4. Ot yero 3aBUCHUT TITyOMHA 3a0KeHUs (PyHIaMEHTA O] HApYKHBIC
CTEHBI?

5. Kakue rpyHTBI SIBISIOTCS MyYUHUCTBIMA?

Tema 20. IIpoekTupoBaHue OCHOBAHMI M (DYHIAMEHTOB.
IIpakTnueckoe 3ansaTue Ne 34
2. IlpoektrpoBaHue cOOPHOTO JIEHTOYHOTO (PyHITAMEHTA

Hean

byHIaMEHT.
HcxonaHble TaHHBIE:

3aHATHA: Hayuutbcs mnpoekTupoBaTh COOpPHBIM  JIEHTOYHBIN
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1)  Ceuenue pyHmameHTa MOJ HAPYKHYIO HECYIIYIO CTE€HY, Hapy>KHYIO
CaMOHECYIIYI0 CTEHY, BHYTPEHHIOIO Hecyllyro cteHy, M 1:50 (cMm. mpunoxxkeHue
E);

2) Cxema pacnonoxenus ¢yHnameHTHeIx 1mut, M1:100 (cm.
npuioxenue E);

3) Cxema pacnonoxeHusi ¢yHIaMeHTHbIX OjokoB, MI1:100 (cm.
npuioxenue E);

4)  PaszBeptku pynmamenToB M 1:100 (cm. npunoxkenue E).

3aoanue: TlpopaboTtaTh COOpHBIN JIEHTOUYHBIM (PYHIAMEHT, COCTOSIIUNA W3
KEIe300€TOHHBIX IUIUT U OeTOHHBIX OJokoB. [IpomymaTe  MepoOnpusiTUs IO
3amuTe QyHAaMeHTa OT BIIar.

OO01mue cBeaeHUs

JlenTouHblil  (yHAAMEHT  TOPEACTaBIAECT COOOM  CIUIOINIHYHO WM
IPEPBIBUCTYIO JIEHTY, KOTOPAsi MOBTOPSET OYEPTAaHUSA KAMUTAIBHBIX CTEH 3/1aHUS-
HECYIIUX M CAMOHECYIIUX.

COopHble  JeHTOYHBIE (DYHIAMEHTBI COCTOSIT U3  JKeJe300€TOHHBIX
bynnamenTHsix noaymek (PJI) u 6eroHHbIX QyHIaMeHTHbIX On0okoB (PBC) (B
COOTBETCTBHUH C PUCYHKOM 6).

@yH/IaMEHTHBIE IUIMTHl YKJIAQJBIBAIOT HEMOCPEIACTBEHHO HAa OCHOBAaHHE, a
OJIOKM Ha LIEMEHTHO-IIECYaHbIN pacTBOP ¢ 005A3aTEIbHON NEPEBSI3KOM 111BOB.

[upuny pyHIaMEHTHBIX TOAYIIEK (MOMOMIBHI (hyHAAMEHTA) MPUHUMAIOT
Ha OCHOBAHMM pacyeTa, B 3aBUCHMOCTH OT JEHCTBYIOLIEH HArpy3Ku M HECyLIEH
CIIOCOOHOCTH TPYHTA.

[Ipu BBIMOTHEHUU MPAKTHUYECKON pabOTHI MIMPUHY MOJOMIBH (yHIAMEHTA
MPUHUMAEM KOHCTPYKTHUBHO (CM. TIprioxkeHue b).

Pucynox 6 - Bapuant cobopHoro jeHTOuHOTO pyHIaMeHTa: 1-
dbynnamenTHsii 0510k, DBC; 2-11eMeHTHO-TIeCUaHblil pacTBOp; 3-pyHaaMmeHTHas
noxyiika, OJI

[Mupuna ¢yHIaAMEHTHBIX OJIOKOB TIPUHUMAETCS B 3aBHCHUMOCTH OT
TOJIIIAHBI CTCHBI.

ToJmuHa CTEHBI, MM TonmmHa 6710Ka, MM
380 400
510 500
640 600
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['myObuHa 3ai0KeHUsT JEHTOYHOTO (yHIAMEHTa — OTO PACCTOSIHHE OT
MTOBEPXHOCTH 3€MJTU JI0 TIOJIONIBHI (PyHITAMEHTA.

Onpenensiercs Ha OCHOBAaHMM pacyeTa, 3aBUCHUT OT BHUJIa TPYHTOB,
HOPMATUBHOW TJIyOMHBI MpOMEp3aHUs TPYHTA, OT TEMIIEPATYPHO-BIAKHOCTHOIO
pekuMa 3/IaHusS B TIEPHOJ IKCIUTyaTallid U OT KOHCTPYKTHBHBIX OCOOCHHOCTEH
3IaHUS- HAJTMYKE T0/IBaNa, LIOKOJIBHBIX 3TAXEW U T.1.

[Ipu BBINIOIHEHUHU NTPAKTUYECKON pabOThI IITyOMHY 3aJI0KeHUsT (PyHIaMeHTa
MPUHAMAEM KOHCTPYKTHUBHO, YYMTHIBAs HAJIMYHME IOABAJa WM TEXHUYECKOTO
MOJAMOJbS U TO, YTO B 3/IaHUM C MOJBAJIOM IMOJOMIBA (PyHJIaMEHTa pacroJiaracTcs
Ha 500MM HUXE OT YPOBHS I10J1a TOABAJIA.

MapkupoBka 37eMeHTOB (HyHAaMEHTa NPUHATA CIACAYIOIIAs:

dbysaaaMeHTHBIX TToayiiek OJI 10.24-3,

rae ®JI - pyHaaMeHT JTeHTOYHBIH;

10 - HOMUHaNBHAS IUPUHA, 1M,

24 - HOMMHaJIbHAS JJIMHA, IM,

3 - rpymnmna no Hecyuienl CrnocoOHOCTH.

¢ynnameHTHBIX O0510K0B PBC 12.4.6,

rae ®bC - pyHaaMeHTHBIN 010K CIIONIHON

12 - HoMUHAJILHAA JJIWHA, IM,

4 - HOMUHaNbHAS IUPUHA, M,

6 - HOMUHAJIbHAS BBICOTA, JIM.

Xoxa padoThI:
Ceuenue pyHaameHrTa

1. [TpoBecTH KOOPAMHALMOHHYIO OCh C YKa3aHUEM €€ 0003HAUEHUSI.

2. IToka3aTh CTEHY C COOTBETCTBYIOLIEH IMPUBSI3KOM.

3. Borueptuth ¢QyHnameHTHbIE OJOKHM, MOKa3aTh NpHBA3KY. lIpuBsizka
(byHIaMEHTHBIX OJIOKOB MPUHUMAETCS TaKasl K€, KaK y CTEH.

4. Borueptuth (pyHIAMEHTHYIO IUIUTY C COOTBETCTBYIOIIECH NMPHUBSI3KOM.

Jns  ompeneneHuss NOpUBS3KKM  (PYHIAMEHTHOM IUIMTBI  HEOOXOAMMO
ONpENENUTh BEJIWYMHY BbUIETA @ W TPUOABUTh K HEH COOTBETCTBYIOUIYIO
NPUBS3KY (PYyHIaMEHTHBIX OJIOKOB (B COOTBETCTBHH C PUCYHKOM 7).

4= 1200-600 — 300401

480,120
R
nn

1
780 1420
1200

a
F—

Pucynok 7 - Onpezenenne BeJIMYMHBI CBECOB

125



5. Hanectu ypoBens otmetku +0.000, otmeTku oOpe3a ¢pyHmameHTa (cwm.
npuioxenue b)).

6. BeluepTUTh KOHCTPYKLHIO IEPEKPBITUSA € TTOJIOM, TOIIIMHOU 300 MM.

7. IlpoBecTH ypOBEHb MOBEPXHOCTH 3eMJIU (CM. TIpUIIOKEHUE b).

8. OTHOXNUTh ypPOBEHb MOJBAJA WM TEXHUYECKOIO TMOANONbA (CM.
npuioxeHue b).

9. OnpenennTs OTMETKY MOAOLIBHI GyHIAMEHTA.

10. Onpepenuth HEOOXOAUMOE KOJMYECTBO OJOKOB IO BbICOTE (B
COOTBETCTBHUH C PUCYHKOM 8).

BricoTa dyHnamenTa onpeaensercs

2.4-03=2.1m, TJ€E

2.400M-0oTMeTKa MOI0IIBHI (DYHJAMEHTA;

0.300m-oT™MeTKa 00pe3a pyHIaMeHTa.

KonuuectBo 010K0B onpeaensiercsa: 2.1-0.3=18w, rae

0,3M- BbIcOTa (DyHAAMEHTHOM MOYILIKH.

1,8:0,6 =3 010Ka

Eciu HeT BO3MOXHOCTUM MNPUMEHUTh OCHOBHOW 010K BbICOTOH 600MM,
npuMeHsieM J000pHbI 010k 300MM

+0.000
-0.300 -
-O.7 .
1
|
‘ - 1900
2400 1

Pucynok 8 - Onpezenenue BoICOTH pyHIaMEHTA

11. TIpopabGoTaTs MEpONPUATHS 1O 3aITUTE PYHIAMEHTA OT BJIArH.

12.  Odopmurs ueprex ¢ ydetom TpebdoBanuii CIIJIC - Bce ameMeHTHI,
KOTOphIE TIONAJal0T B CCUYCHHE OOBECTH CIUIONIHOM TOJCTOM JIMHHUCH,
TUAPOU3OJALMIO CIUIOIIHOM YTOJIIIEHHOM, JIMHHUIO TOJia CIUIOIIHOW TOHKOW
JIUHUEH.

13.IIpunoxenue b
14.3aianue a1 NpakTUYECKOU paboThI

[upuna [upuna
Ilupuna
OtmeTka MOAYIIKY MOJ | MOAYLIKU O
No OtMmeTKa OtmeTka TIOYIIKH MO/
rnoJsia Hapy>KHYI0 | BHYTPEHHIOIO
Bap. o0pesa,m 3eMJTU,M HapYKHYIO
rnojBaa CaMOHECYIIYIO|  HECYLIYIO
HECYILYIO CTEHY|
CTEHY CTEHY
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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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IIpunoxeunue E

[baknudeckas paboma NS

Tema: boekmuposaHue cBopPHO20 IEHITDHHO20 ¢yHOaMeHTa
3adaHue: [bopaboranb cO0pHBLI NeHMDYHLLI (yHOaMEHIT) COCITDSILIL U3 XKerie300EmDHHBK ium U 6enHHbK
6riokos. [podymant  Meporpusinus o 3aulime gyHOaMeHa om erazu.

AcqanbmbenoH
L1 pbeHb
YirpambosaHHs LI
epyHm

lopusoHmarnsHas

Bbeod: ['pu npoeknuposaHuu gyHOaMeHITa rpedycvonpeHa 3aulima qyHOaMeHa om erazu, a UMEHHO:
20PUBOHITRITbHAsT 2UGPOUBONALUST, 8EPMLIKabHas 2UOPOUBOISILUS, OIMVOGITKA.



3. Cxema pacnofiokeHust GyHIaMEHTHBIX MOAYIIEK COOPHOTO JIEHTOYHOTO
dyHIameHTa.

Heab 3ansaTus: HayunTbcsi HaydUTbCS BBIMIOJHATH PACKIAIKy M BBIOOP
(byHIaMEHTHBIX MOAYIIEK COOPHOTO JIGHTOUHOTO (PyHIaMEHTA.

Iopsiaok BbINOTHEHUSI padOTHI:

1.  Tonkummu IITPUXITYHKTUPHBIMH JMHUSAMU HAHECTH BCE
KOOPJIMHAIIMOHHbBIE OCH ¢ 0003HAUEHHUEM.
2. CornacHo CEUYCHHIO dbyHmamenTa BBIYEPTUTH MPUBS3KY

GbyHIaMEHTHBIX TIOTYIIICK.

3.  HaHectu npuBs3KHA PYyHIAMEHTHBIX IUIUT K KOOPAUHAIMOHHBIM OCSIM.

4.  BrImonHUTH packiagky (yHIaMEHTHBIX MOAYIIEK, HAYWHAs C JICHT
O] HECYILIUMU CTCHAMH.

5. 3amapkupoBaTh BCE 3JIEMEHThl (YHIAMEHTA, HAHECTH IO3HULHH U
pa3Mepbl MOHOJIUTHBIX YYaCTKOB.

6. Odopmutre ueprex ¢ yuerom TpeboBanuii CIIJIC - dyHaameHTHBIC
noaymkd M MY o0OBecTH CIUIOIIHOM TOJCTOW JHMHHUEH, IMITPUXOBKY MY
BBITIOJIHUTD CIUIOIIHON TOHKOM JInHUeH (cM. mpuioxkeHue E). Hanectu nonoxenue
CEKYIIUX IMIOCKOCTEH.

7.  3anonHuTh cienudukanuo (cM. npuioxenue E)

CxeMma pacnosioskeHus1 (PyHIaMEeHTHBIX 0JI0KOB

1. Toukumwu MITPUXTYHKTUPHBIMU JTMHUSMUA HAHECTH BCE
KOOPJIMHAIIMOHHBIE OCH ¢ 0003HAUCHUEM.
2. CornacHo CEUYECHUIO dbynnameHTa BBIYEPTUTH MIPUBSI3KY

(byHIaMEHTHBIX OJIOKOB.

3. Hanectu npuBszku (pyHIAMEHTHBIX OJIOKOB K KOOPAMHAILIMOHHBIM
OCSIM.

4.  BbINOJHUTH packiaAky (yHIaMEHTHBIX OJIOKOB C MEPEBA3KOM IIBOB,
Ha4yWHas C JICHT MO/ HECYIIIUMU CTEHAMM.

5. 3amapkupoBaTh BCE€ 3JE€MEHTHl (yHAaAMEHTa, HAHECTU MO3UIUU U
pa3Mepbl MOHOJIMTHBIX YYaCTKOB.

6. Odopmure ueprex ¢ ydetom TpeboBanuii CIIJIC -dbyHmameHTHBIC
omoxku ¥ MY 00BecTH CIUIONIHOM TOJICTOM JUHHEH, MTPUXOBKY MY BBIIOIHUTH
CIUIOIIHOW TOHKOM NuHUEeN (cM. mpuiiokeHue E). Hanectu mosioxkeHHe CEKyIIHNX
IIJIOCKOCTEN.

7.  3anonHuTh crienudukanuio (cM. npuioxenue E).

Pa3BepTKu (pyHA1aMEHTOB

Pa3BepTku (yHIaMEHTOB J€/Ial0T MO OCAM M COOTBETCTBEHHO UX MMEHYIOT-
«Pa3BepTka nmo ocu A» unu «Pa3BepTka 1o ocu by.

Ha pa3BepTke moka3pIBalOT pacnojiokeHue (PyHIaMEHTHBIX IUTUT U OJIOKOB,
X MapKH, KOHTYpPbl HMII, OTBEPCTHM U JOPYTUX DIIEMEHTOB. | MIPOU30IALNIO
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M300pa)katoT CIUIOIIHOM ToJCTOM jnuHuel. KoHTyp Os0Ka, MpeacTaBisItomni Ha
pPa3BEPTKE TOPEL, BBIICISIOT JUArOHATBHBIMU JIMHUSIMU.

Ha pasBepTkax HaHOCST pa3Mepbl MOHOJIUTHBIX YYacTKOB, OTBEPCTHUH U
pasMep MEXIy KOOPJAMHAIMOHHBIMU OCSMH. YKa3bIBalOT BBICOTHBIE OTMETKHU
noJomBEl  yHIaMeHTa, oOpe3a (QyHAaMEeHTa, OTMETKM HHXHEH IJIOCKOCTH
Kaxoro 6yoka (cM. npusnoxxenue E).

IIo HCO6XOI[I/IMOCTI/I Pa3BCPTKHU COIMPOBOKAAOT MMOACHAIOIIUMU HAAITUCAMU.

IIpunoxenue E
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[Iponomxenne npunoxenus E
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CXEVA PAQ OCKEHAT OYHOAMEHTHBEK B/ KKOB
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PASBEPTKA TIO 1 A
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KoHTpoJsbHBIE BONIPOCHI

1. Kakue KOHCTpYKTUBHBIE CXeMbI ()yHIaMEHTOB BbI 3HAeTE?

2. Kakue pyHI1aMeHThI Ha3bIBAOTCS JICHTOUHBIMU?

3. Uro BnusieT Ha TIyOUHY 3a70KeHus pyHIaMeHTa?

4. B kakoM clly4ae BMECTO JIGHTOYHBIX (DYHIAMEHTOB IO CTEHAMH MaJO3TaKHbBIX

3JTaHUM 11eTIECO00Pa3HO MPUMEHUTH CTOI0YaThIe PYHIaMEHTHI?

Tema 20. IIpoekTupoBaHue OCHOBAHMI U (DYHIaMEHTOB.
IIpakTnueckoe 3ansaTue Ne 36
4. CeyeHue IGHTOYHBIX (PYH/IAMEHTOB U3 COOPHBIX JKEJIE300€TOHHBIX DJIEMEHTOB.
Hean 3anaTus: [lo 3ananHpIM TapamMeTpaM BBIYEPTUTH MOMEPEYHOE CEUCHUE
JIEHTOYHBIX (DYHIAMEHTOB U3 COOPHBIX JKEJIE300€TOHHBIX 3JIEMEHTOB.

Oo0mue cBeIeHUS
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Ceuenus ¢yHmameHToB wu300paxkator B Macmrtade 1:20. Ha cedenun
U300pakaroT KOHTYpPHI (yHIaMEHTa, HU3a CTEHBI WM IIOKOJISA, a TaKKe IOJI
MIOMEIIEHUS, ITOBEPXHOCTH 36MJIM ¥ THAPOU3OISIHIO. [Ipy BRIYCpUNBAHUY CCUCHUS
(GyHIaMEHTOB HapY>KHBIX CTCH JAlOT H300pakeHNE OTMOCTKH.

Ha ceyeHMM ™IPOCTaBJISIOT pa3Mephbl YCTYNOB, OTACIBHBIX 3JCMCHTOB
(GyHIAMEHTOB, IIMPHHY MOJOMBEI U 00pe3a (yHIaMeHTa, a TaKKe TONIUHY
CTCHBbI C MPHBSI3KOH K OcsIM. PekoMeHIyeTcss TakkKe yKa3aTh MapKy COOPHBIX
9JIEMEHTOB W WX pa3Mmepbl. Ha cedeHusx CcTaBAT OTMETKH Iojia TMEepPBOTO 3Taxa

(0,000), obpe3a u moaomIBEI PyHIAMEHTA, YPOBEHBh TOBEPXHOCTH 3€MJIH .

BapuaHt 1

BbinonHUTL ceyeHne GyHAAMEHTOB:
OTmeTKa 3emnn -1.00m
OTmeTKa nogoLwBbl pyHAameHTa  -2.90m
OTmeTKa nona noasana -2.40m
LLvpuHa nogowsbl dyHAAMEHTA:
Moa HapyXHYIO CTEHY 800m
MNoa BHYTPEHHIOK CTEHY 800m

BapuaHTt 7

BbinonHUTb ceyeHne GyHAAMEHTOB:
OTtmeTKa 3emnmn -1.50m
OTtmeTKa nogouwsbl pyHAameHTa  -3.00m
OTmeTKa nona noasana -2.60m
LWnpnHa nogowsbl dyHAAMEHTA:
Moa HapyXHYIO CTEHY 800m
Moa BHYTPEHHIOK CTEHY 800m

BapuaHTt 2

BbINONHUTL ceyeHne d)yH,CLaMeHTOBZ

BapuaHTt 8

BbINONHUTL ceyeHne d)pr,aMEHTOB:

OTmeTKa 3emMnmn -1.40m OTmeTKa 3emnmn -0.80m
OTmeTKa nogoLwBbl pyHaameHTa -3.10m OTtmeTKa nogouwsbl pyHAameHTa  -2.70m
OTtmeTKa nona nogsana -2.60m OTtmeTKa nosa noasana -2.20m
LnpurHa nogowsbl dyHAAMeEHTa: LWnpuHa nogowsbl pyHAAMEHTA:

Mon HapyXXHYIO CTEHY 1200m Moa HapyXHYIO CTEHY 800m

MNon BHYTPEHHIOK CTEHY 1200m Moa BHYTPEHHIOK CTEHY 800m
BapuaHTt 3 BapuaHTt 9
BbinonHUTb ceveHne GyHAAMEHTOB: 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

MNoa BHYTPEHHIOK CTEHY 600m

Moa BHYTPEHHIOKO CTEHY 800m

BapuaHTt 4

BbinonHUTL ceyeHne GyHAAMEHTOB:
OTmeTKa 3emMnun -0.80m

OtmeTKa nogowsbl pyHAameHTa  -3.00m
OTmeTKa nona noagsana -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
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BbINONHUTL ceveHne GpyHAaMEHTOB:

OTmeTKa 3emaun -1.10m
OTmeTKa nogowsbl pyHAameHTa  -3.30m
OTmeTKa nona nogsana -2.20m
WwnpurHa nogowsbl dyHAAMEHTA:
Mopa, HApPYXHYIO CTEHY 1200m
MNopn, BHYTPEHHIOK CTEHY 1200m

BbINONHUTL ceyeHne GpyHAaMeHTOB:

OTmeTKa 3emnu -1.60m
OTtmeTKa nogowsbl pyHAameHTa  -3.30m
OTmeTKa nosa noasana -2.80m

WnpuHa nogowssbl dyHAAMeEHTa:
Mopa HapyXHyo CTEHY 600m
Mopa BHYTPEHHIOKO CTEHY 600m

BapuaHT 6
BbinonHUTb ceveHne GyHLAMEHTOB:

OTmeTKa 3emnu -1.20m
OTmeTKa nogowsbl pyHAameHTa  -2.80m
OTmeTKa nosna nogsana -2.30m

WwnpurHa nogowsbl dyHAAMEHTA:
MNoa HapyXHYIO CTEHY 800m

MNoa BHYTPEHHIO CTEeHY 1200m
BapuaHt 13
BbinonHUTb ceyeHne GyHLAMEHTOB:
OTmeTKa 3emnn -1.50m
OTmeTKa nogoLBbl pyHaameHTa  -3.60m
OTmeTKa nona noasana -3.00m

LvpuHa nogowsbl dyHAAMEHTA:
Moa HapyXHYIO CTEHY 800m
MNoa BHYTPEHHIOK CTEHY 800m

BapuaHT 12
BbinonHUTb ceyeHne GyHOAMEHTOB:
OTmeTKa 3emnmn -1.30m
OTtmeTKa nogowsbl pyHAameHTa  -2.90m
OTmeTKa nona noasana -2.30m
LWnpuHa nogowsbl pyHAAMEHTA:
lMopa, HapyXHYIO CTeHy 1200m
[Mopg, BHYTPEHHIO CTEeHY 1200m
BapuaHTt 14
BbIinonHUTb ceyeHne GyHOAMEHTOB:
OTtmeTKa 3emnmn -1.40m
OTtmeTKa nogouwsbl pyHAameHTa  -3.40m
OTmeTKa nona noasana -2.80m

WnpunHa nogowsbl dyHAAMEHTA:
MNopa HapyXHyo CTeHy 800m
Moa BHYTPEHHIOK CTEHY 800m

BapuaHT 15

BbInoNHUTb cevyeHne GyHAAMEHTOB:
OTtmeTKa 3emnmn -1.10m
OTtmeTKa nogowsbl yHagameHTa -3.10m
OTmeTKa nona noasana -2.50m

WnpurHa nogowsbl pyHAAMEHTA:
Moa 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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Hean 3ansaTusa: HayuuTbcsa paccunThiBaTh NPOEMBI B KUPIIMYHBIX CTEHAX
3aganme: BbINOIHUTE pacyeT OKOHHBIX IPOEMOB, PACIOJIO0KEHHBIX
B Hapy’>KHOM cTeHe. MapKy OKOH IPHHSTH MO 3aIaHHI0 (CM. puiioxkeHue B).

Xo0 pabomeui:
1. Mapxkuposka okna OJ[ PC3 15-18
O/l — OKHO ZiepeBsIHHOE
PC3 — pa3nenbHO-ciapeHHOM KOHCTPYKIUU C TPEMSI CTEKIIAMHU
15 — BBICOTA, 1M
18 — mmpuna, oM
2. BrInosnHseM pacdeT OKOHHOTO IIpOeMa MapKu
O PC3 15-18
1800 + 10 + 10 = 1820 mm,
rae 10Mm-3a30p A1 MOHTaXa OKOHHOT'O 0JIOKa;
1820 — 65 — 65 = 1690 mm,
rae 65MM-BeIMYMHA YETBEPTH (B COOTBETCTBUU C PUCYHKOM 9).

10 1800 10

640

il !

%

+ -

© g5 1690 65

PucyHok 9 - Pacuetr 0KOHHOTO ipoema
3. BeimonauTth uepTex npoema B Maciitade 1:50 ( B COOTBETCTBHH C PUCYHKOM

10).

640

%

01
1690

Pucynox 10 - OkoHHBII poem

4. 3anoyHATH CTICTIM(PUKAIUIO CTOJISIPHBIX U3/IETNI (B COOTBETCTBUU C PUCYHKOM

11).
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THVVKALYS CTOEPHBK VBOTW

5

mip 8
/ /

n/\f3 Qbo3HaueHuUe HaunverosaHue | Kol Maca bum.
(XHa

O1| I'CCT 23166-99 | PC3 15-15 2

o’ PC3 15- 18 1

0] | PC3 15- 12 1

" 0 65 0,15 , 20

Pucynox 11 - ITpumep 3anonuenus cenuGuKauu CTOSIPHBIX U3ACTAN

3ajanue Ha MPaAKTUYECKYIO0 padoTy

IIpunoxenue B

Ne Mapka okHa
BapuaHTa

1 OJPC3 15-15 OJPC3 15-12
2 OHPC3 15-12 OJPC3 15-18
3 OJIPC3 15-9 OJPC3 15-6
4 OJPC3 15-18 OJIPC3 15-15
5 OJIPC3 15-6 OJPC3 15-9
6 OJPC3 15-15 OJIPC3 15-18
7 OJPC3 15-12 OJPC3 15-15
8 OJPC3 15-9 OIPC3 15-12
9 OJPC3 15-18 OJPC3 15-9
10 OJIPC3 15-6 OJPC3 15-6
11 OHPC3 18-15 OJPC3 15-18
12 OHPC3 18-12 OJPC3 15-15
13 OJPC3 18-9 OJPC3 15-6
14 OJIPC3 18-18 OJPC3 15-9
15 OJIPC3 18-6 OJIPC3 15-12
16 OJPC3 18-15 OJIPC3 15-12
17 OJPC3 18-12 OJPC3 15-18
18 OJPC3 18-9 OJPC3 15-6
19 OJPC3 18-18 OJPC3 15-15
20 OJIPC3 18-6 OJPC3 15-9
21 OJPC3 15-15 OJPC3 15-9
22 OHPC3 15-12 OJPC3 15-18
23 OJIPC3 15-9 OJIPC3 15-12
24 O[PC3 15-18 OJPC3 15-6
25 OIPC3 15-6 OIPC3 18-18

Tema 21. IIpoekTHpOBaHUE CTEH IPAKIAHCKHUX 3AAHUI.
IIpakTnueckoe 3ansaTue Ne 38
2. PacueTr npoCTEHKOB KUPIUYHBIX CTEH.

Heab 3ausaTusi: HaydnThcst pacCUMTHIBATH MMPOCTEHKHU B KUPITUYHBIX

CTCHaAX.
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3ananme: BbINOIHUTE pacyeT MPOCTEHKOB, PACIIONIOKEHHBIX B HAPYKHOU
CTeHE TOMMHON 640 MM, IIMPUHY OKOHHBIX IPOEMOB IPHUHSTH MO MPAKTUYECKON
pabote Ne 30.

OO0mue cBenennst

1. IIpuBs3ka OKOHHBIX M JBEPHBIX IIPOEMOB OCYLIECTBIIETCS C YYETOM
pa3sMepoB KHUPIUYHBIX MIPOCTEHKOB. [Ipoembl uepenyroTcs ¢  PSAOBBIMU H
YTJIOBBIMH MPOCTEHKAMH (B COOTBETCTBUU C PUCYHKOM 12).
B KuUpnu4HBIX CTE€HaX MPOCTEHKH AOJHKHBI OBITh KpaTHBI pa3MepaMm KHpIIAya,
MOATOMY BEJIWYMHA MPOCTEHKOB MOXeT ObITh: 510, 640, 770, 900, 1030, 1100,
1290, 1420, 1550, 1680, .... (u nanee yepe3 130 Mm).

520 120 120 520
@
02 0y
1650 ,1390 ,1420 ,1390 |, 1550

6300

D (2

Pucynok 12- Pacuet npocTeHKOB

Tema 21. IIpoekTHpOBaHHE CTEH IPAKAAHCKHUX 3AaHUM.
IIpakTnueckoe 3ansaTue Ne 39
3. Tlonbop mepeMbluek HaJ MPOEMaMH B KUPIMUYHBIX CTEHAX.

Hean 3ansaTusa: Hayuuthcs nonduparsh nepeMbIlUKd B KUPIUYHBIX CTEHAX,
0QOpMJISITH BEIOMOCTb U CIIEHU(PUKALNIO TEPEMbIYEK.

3apanme: [logoOpaTh MepeMbIYKH HAJ OKOHHBIMH IIPOEMaMH B HapYKHOU
Hecyle crene, Toamuuon 640MM, B Hapy>KHOM CaMOHECYIEH CTEHE, TOJIIUHOU
640 MM, BO BHYTPEHHEHl Hecyllel cTeHe, ToJMHOW 380MM U MEPEropojke,
ToIMHON 120MM.

OO0mue cBeneHnst

[lepembruka — 3TO TOpU30HTaIbHAs OajKa, ycTaHaBIMBaeMas HaJl IpOeMaMHu
B CT€HAX U3 MEIKOPA3MEPHBIX FJIEMEHTOB.

[To xapakTepy pabOThI IepeMbIYKU OBIBAIOT:
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® HEHeCyIue — BOCIPUHUMAIOT COOCTBEHHBIH BEC U BEC
BBIIIEPACIIONOKEHHON KIa/IKU CTEH;

® HeCyIllie — BOCIPUHUMAIOT COOCTBEHHBIN BEC, BEC BBIIIEPACTIONOKEHHON
KJIAJIKA CTE€H W Harpy3Ky OT 3JIEMEHTOB IepeKpbITHsl. OHU Ha3bIBAKOTCS
YCUJICHHBIE, UMEIOT OO0JIbIIIE TIONIEPEUHOE CEUEHUE U JOTIOTHUTEIBHO aPMUPYIOTCSL.

B kupnuyHO# Ki1agke HaJl OKOHHBIMM U JIBEPHBIMHU IIpO€MaMU HEOOXOIUMO
YKJIaJIbIBaTh MEPEMBIUYKH - OOBIYHO 3TO KEJIE€300€TOHHBIE 3JEMEHTHI 3aBOJICKOTO
U3roToBJeHus o TunoBoi cepuu 1.038.1-1 win B ciaydae OOJIBIINX MPOJIETOB - MO
cepun 1.225-2. Takxke, eclii HET BO3MOXXHOCTH KYIIUTh TI'OTOBBIE IEPEMBIUKH,
MOXHO B YCJIOBHMSIX CTPOMKH BBINOJHWATH apPMHPOBAHHBIE MOHOJIUTHBIE
KEJIe300€TOHHBIE MEPEeMBIYKH MM Okl W3 METaNIMYECKUX JJIEMEHTOB - BCE
3aBUCHUT OT Pa3MepOB MPOEMa U Harpy3KH Ha CTEHY.

KenezobeTonnsle nepembluku 1o cepun 1.038.1-1

[TonoOpaTh nepeMbIuKH 1O JaHHOU cepuH rpocto. HykHO 3HaTh:

- LINPUHY MPOEMA,

- Harpy3Ky Ha NE€peMbluKy OT COOCTBEHHOTO Beca, Beca CTEHbl M
nepeKpbITHs (OOBIYHO AJIS JKWIBIX JOMOB, B KOTOPBIX HET OOJBIIMX Harpys3ok,
MO>KHO BBIJICJINTh TPU TUNA: | - ciydail, KOIr/ia Ha CTEHY OIUPAETCS IEPEKPBITHE; 2
- KOTJla CTEHA CaMOHECYINasl U MEePEKPBhITHE HE ONMMUPAETCS; 3 - KOI/IA MEepEMbIUKa
YKJIaJIbIBACTCs B KUPIIUYHOW NIEperopoike TomuHon 120 Mm).

Bce nepembluku B cepun HUMEOT oOo3HaueHue, Hampumep 2I1618-8 u
IPUBEAECHBI B BUJIE TAOIUIbI, B KOTOPOM YKa3aHbl HEOOXOUMBbIE XapaKTEPUCTUKU
- pa3Mepsbl, BEC U I0IyCTHUMas Harpy3Ka Ha MepEeMbIUKY.

Yro 3ammdpoBano B Ha3BaHUU nepeMbluku 211618-8?

I1Ib - aTo mapka. Ecte mapka IIb - mepembruku OpyckoBbie mupuHoi 120
uii 250 MM, KOTOpbIE HY’)KHO HAaOMpaTh MO HECKOJbKO IITYK B 3aBUCHUMOCTHU OT
IIMPUHBI CTEHBl U TOJIIMHBI MEPEMBIYKU (JJIs1 MEPEropoiKu ToamuHoi 120 mm
YKJIQIBIBACTCS OJ[HA MMEPEMBIUKA, JJIsI CTeHBI TOJIUHON 380 MM - yKe BE WIM TPU
nepembrukn). A ectb Mapka [1I1 - aTo nepembruku rummtHbIe mupunoi 380 wmm 510
MM, pacCUMTAHHbIE HA TO, YTOOBI IEPEKPHITH CPa3y BCIO CTEHY MO HIMPUHE.

2 - 3T0 mMdp, CKpHIBAIOLTUH B ceOe pa3Mepbl CEUCHUS TIEPEMbBIYKHU.

Tak mepembriuka ¢ mudpom 1116 umeer ceuenne 120x65 mm, rie 120 mm -
sT0 mupuHa nepembruky; mudp 2116 - 120x140 mm; mmdp 3116 - 120x220 mwm;
mmdp 4116 - 120x290 mm; mmdp STIb - 250x220 mm (250 MM - mupuna). s
IUTUTHBIX TIEPEMBIYEK CBOU 3HA4eHMs. Bce 3TO MOXHO MOCMOTpETh B TabiMIax
cepuu 1.038.1-1. 18 - B aToM mmdpe 3anoxxena mHa nepembraku 1810 mm. Ecnu
BBIYECTh TJIyOMHY ONUpaHUsi Ha CTeHYy € JBYX cTOopoH mo 100 MM, momydum
MAaKCUMAJIBHYIO ILIMPUHY MpoeMa Uil NaHHOW nepeMbrukn 1610 mm. 8 - 370
Harpy3ka, KOTOpYIO IlepeMbluKa BbIJEPKUBAET (B TaHHOM cirydae 800 Kr/m).

Hampumep, ecau 310 8, TO epeMpluKa OTJIMYHO CIPABUTCA C CAMOHECYIIEH
CTEHOM, eciu 1 - 3TO TOJBKO ISl NEPETOPOJOK, & HAYMHASA C 27 U BBILIE MOYKHO
INPUMEHSATH ISl CTEH, HA KOTOPBIE ONMHUPAETCS IEPEKPBITHE.

1. Omnpenensiem TpeOyemMoe KOJIMYECTBO MEPEMBIYEK B CTEHE, JI 3TOTO
3aJJaHHYIO TOJILMHY CTEHBI HEOOXOUMO pa3AeuTh Ha IUPUHY OJHOU
NEPEMBIUKH (B COOTBETCTBUU C TaOnuiei 1).
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Tabnuma 1-Tumnbl ceuenuit nepeMbruek

T 3381 [n
UTI coTa, pHUHa,
ce4ycHHs h,m b,m
M M
1 65 120
2 140 120
3 220 120
2. Ecau mpoem pacmosioskeH B Hecyllel CTeHe, onpeesieM TUTUHY

Hecyiel (lyec) W HeHecymer (lyenec) TEpeMbluku. Ecim mpoem pacrosiokeH B
CaMOHECYIIEH CTeHE, TO TOJIBKO JIIUHY HeHecyel mepeMbIuKH (lyenec)-

Tpebyemas ymHA TIEPEMBIYKH:

[=B+2-C

B - mmpuna npoema

C - BeanuMHA ONMMPaHUs MEPEMBIYKH HA MPOCTEHOK( B COOTBETCTBHHU C
pUCYHKOM 13).

C=120 My _ nj9 HEHECYIUX TIEPEMBIYEK;

C=250 MM - qyig HECYIMX TIEPEMBIYEK.

 I—

Loy At

8

Pucynok 13 - Onnpanue nepemMbIuku

Ha ocnoBe nonyuennbix qiud no cepuu 1.038.1-1 Bein.1 mogOupaem
MEPEMBIYKH.

Ilpumep: TlogoOpaTh MepeMbIYKH HAJ OKOHHBIM ITPOEMOM B HAPY>KHOMH
Hecyulel crene ToamuHon 640 mM, mmpuHa nmpoema B = 1800 mm.
IHopaook pabomer:
1. OnpenensieM KOIMYECTBO MEPEMBIYEK
640:120 =S5wm
2. OmnpenensieM TpeOyemyto JJIMHY TiepeMbluek. Tak Kak cTeHa Hecylas, TO
TpeOyIOTCSl HEHEeCYLE IEPEMBIYKU U OJIHA Hecyllas (yCuIeHHas):
L e =1800+2-120=2040 m

[TopOupaem Mapky HeHecymux nepembruek — 211622-3
(cepus 1.038.1-1 BoIm.1).

I, =1800+2-250=2300 uwm

[TonGupaem Mapky Hecymux nepembruek — 311625-8
(cepus 1.038.1-1 BbIm.1).

3. MapxkupoBka nepembruek 3115625-8
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3 — HOMep ceueHus

[1b — mepembruka OpyckoBas
25 — gauHa, M

8 — HOMUHAJIbHAA HArpy3Ka, S Kec:M

4. 3amnonHsieM BEJOMOCTb MepEMbIUEK (B COOTBETCTBUM C PUCYHKOM 14) u
cnenuUKaIio MepeMbIueK (B COOTBETCTBUU C PUCYHKOM 15).

BEAOMOCTH [TEPEMBIYEK

20 70

5

Tun (xema ceyeHus

2 1

o e

! 520 ‘

’

120
#

PI/ICYHOK 14 — HpHMep 3aIIOJIHCHHUA BEAOMOCTH IICPCMBIYCK

CIIEUNDPUKALUNA TTEPEMBIYEK

Mapka Macca
9 03, 0do3Ha4eHue HaumeroBarue Kon ed K2 [pumey .
. 1 |Cepus 1038.1-1 Bbin.1 | 3/1625-8 1|62
-
2 |Cepus 1038.1-1 6ein.1 | 2/1622-3 Ll @
o)
<
g
15 60 65 10 15 20

Pucynox 15 — Ilpumep 3amonHeHus crieruduKaius nepemMbraex

Tema 22. [IpoekTHpOBaHUE NMEePEKPHITHI U MOKPBITHIA.
IpakTnueckoe 3ansaTue Ne 40
1. IIpoekTupoBaHre COOPHOTO KEJIE300€TOHHOTO TIEPEKPHITHS.

Henan 3anaTusa: HayduTbcs NpOEKTHPOBATH NEPEKPBITHS, COCTOSILHE W3
COOPHBIX KeJIe300€TOHHBIX KPYTIOMYCTOTHBIX TUIUT.

3aoanue: [lonob6path BapuaHT COOPHOTO KENE300ETOHHOTO MEPEKPHITUS U3
IUTUT C KPYTJIBIMU ITyCTOTaMHU.
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[TopsAnOK BBIIOTHEHUS:

CxeMoll pacroyIoKEHUsI IUIT NEPEKPbITUS Ha3bIBAETCA CTPOUTEIbHBIN
YepTeK, Ha KOTOPOM YHOPOIIEHHO (CXeMaTHYHO) W300pakaroT IUTHTHI, WX
KpeIieHus1 (aHKepa), YKa3bIBAIOTCS MapKd IUIMT W aHKEpPOB, MHIIYTCA
MOSICHSIIOILME HAJIIHUCH, CTABATCS Pa3MEpPHI.

l. Hanectn Bce  KOOpJIMHAllMOHHBIE  OCH  3[aHUsA  (COIJIACHO
[Ipaktuueckoit padboTel No20).

2. HanecT TOHKMMU JIMHUSIMH KOHTYpPBI BCEX CTEH 37aHus, coOmomas
MPUBS3KY K KOOPAUHALMOHHBIM OCSIM.

3. OmnpenensieM TpeOyeMyr0 JJIMHY IUIMT, KOTOpPas COOTBETCTBYET
PACCTOSTHUIO MEXYy KOOPJAMHAIIMOHHBIMU OCSMM HECYIIUX CTEH (IS mpumepa,
npUBEAEHHOrO B puiioxkeHuu K, TpedyemMas niuuHa it 4,2M u 5,1m).

4. Jlns  kaxaoW JJIMHBI IUIMTBI B Karajgore €eCTh HECKOJIBKO
TAunopazMmepoB no mupune — 1,0; 1,2; 1,5; 1,8m.
3. MapxkupoBka MHOTOIYCTOTHOM TIUThl [1K42.12-4m

I1 — nuTa nepexkpeITUs,

K — ¢ kpyribiMu mycToTamu,

42 — HoOMHUHAaIbHAS JJIMHA, JIM,

12 — HOMUHaIbHAS MIMPUHA, 1M,

4 — pacueTHas Harpy3ka Ha Ty, 4klla,
m — TSOKEJIBIA OCTOH.

6. BpINONHUTE pacKIIaIKy IUIMT TEPEKpbITUA. | paHb MEpBOM IUIUTHI
COBIIAJAET C BHYTPEHHEW T'PAHBIO HAPYKHOM CTEHBI.

7. ITocTaBUTh HA YEPTEIKE HAUMEHOBAHUE TLJIUT IEPEKPBITUN.

8. N300pa3uTh aHKepHbIE CBA3U (Uepe3 OAHY IUINTY, HO He OoJee 3M).

AHKEp — METAUTMYECKUHN CTEPKEHb — KPIOK, KOTOPBIM OCYIIECTBIISET CBA3b IIJIUTHI
C HapyKHOM CTEHOM, a TaKXKe IUIUT MEXIY COOOM.

9. AHKepam npucBouTh nmo3utiud Al u A2 u 0003HaUYUTh HA YEPTEKE.

10. BpimmoaHuth 00BOAKY M300pakeHHsl. KOHTypbl IUIMT MEPEKpPHITUS —
CIUIOLIHBIMH TOJICTBIMHU JIMHUSIMU, aHKEPA — YTOJIICHHBIMH, CTEHbI — CILUTOIIHBIMU
TOHKWMH, HEBHJINMBIE TPAHU CTEH — IITPUXOBBIMU TOHKUMU JIUHUSMHU.

11. Hanectu pazmepsl.

12.  CoctaBuTh cieruUKaIIo IEMEHTOB MEPEKPHITHSI.
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CXEMA PACTIONIOXEHVA TI/IMT TIEPEKPbITUA

Al

A1 A2
——
‘ﬂ; 1 T 4
*Jﬁ n1 | I
| 1 } } 4
I}
< Lo 14
P [ 1=
*‘g n1 1 M4
} 12 1 13
L 2 I 3
4200 5100
9300

@

CIIEUNPUKALNA F/EMEHTOB TIEPEKPbBITUA

[Tpunoxenue K

IMgg a 0003HaveHue HaumerobBa+ue Konl/zgffg [pume.

[nume! nepexpeimust

11 | Cepus 1741-1 Bbin .63 (K 42.10-4m 6 | 1230

12 | Cepus 1141-1 Bbin .63 [K4212-4m 2 | 1490

13 | Cepus 1141-1 66in.63 [K5112-4m 2 | 1800

M4 | Cepus 1141-1 Bbin .63 K 5110-4m 6 | 475
Memannu-eckue cBsa3u

A1 | lepus 2240-1 6oin.2 MC -2 0076 | b=

A2 | Cepus 2240-1 6bin.2 MC -3 5105 ) =
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Tema 22 IIpoekTHpOBaHUE NEPEKPHITHI U MOKPBLITHI.

IIpakTnueckoe 3ansaTue Ne 41

1. KoncTpynpoBaHue nepekpbITUi rpakIaHCKUX 3TaAHUM.

Heas 3ansTHA:

BBIOOD.

?.azlamle: IIo 3aJlaHHBbIM MapKaM IIJIUT HepCKpBITI/Iﬁ Ha3HAYUTH pasMCpPHI B
0CiX. BBI‘IGpTI/ITB CXCMY pacCIIOJOKCHHUS SJICMCHTOB ITOKPBITHA AT MAJIO3TAKHOI'O

ZKHUJIOro AomMa.

K 5112 TK 5115
2-TK 5712 TIK 57.15

HAYyYUTh CTYJEHTOB CaMOCTOSITEIbHO paboTaTh Co
CIPaBOYHOM YYEOHOW JIMTEPATypOM, BBIYEPUHBAHUE 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 TK 48.15

2-TK 60.12 TK 60.15

7400

7200

8600

K 5412 TK 54.15

2-TK 5712 1K 57.15

5900

100

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 54.12 TIK 54.15

6900

6300

2000

7500

2700

K 4212 1K 4215
2-K 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

5300




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.
IIpakTuyeckoe 3ansiTue Ne 42

3. UreHue yepTexka IiaHa NepeKpbITUs

Hean 3aHATHSA: TOATBEPKICHUE PE3YIHTATOB YCBOCHHUS MPAKTUYECKOTO
OTbITA U YMEHHUM 00yYaIOIUMHUCS.

Bonpocel, npeasiaraembie B MHAMBUAYAJIbHON KapTe YTEHUs YepTesKa:

J 158 100
5o, 150 A - N 7 MY
I-_T. i ALEs J,-J'—"-\ | 4 ‘rT . @
iy g ia T e e t 0
&7 ‘E‘a Eﬁ ‘\a\f\ fj ) |t -g1if :
j i | N\ |mer -} X 5 e :
1 F)
: ; tH L T ...--‘T" ]
i h T T =¥ -ﬂ? oma .Pi?ii 1240
.!J- i 00 10 63 L - e
< 1 e e I
W 7 rﬁi'-';;:.?m
LA LAfInL k.,
= O S ———j == == = — = — =
b vl W =28
i BIEE
1 i n? a2 Eia &
1| I r— T T T T .| T E E i
il - e
) I P i I ELc e s ~|% &
s ] | Mo i1 'E E’-' g ‘1 ,.;':._|
i Fd . - dargme uelae moR-
‘ 4 lﬁ \ T Do LR
-k z SN [l bR =d-3 _.,12“.!
szl ] 100 7350 250 1] 250
; £400 " 200
® ® ®
ARG ar CwE '
BICEELYE K DAURY SELEADETGE
”::;":‘3 DfgInmeewue Houmenobosve .:f;'_ :fi{fi Apuesew.
Mo me: mapEparmu
At | 10401 Bun t1 2T g -58-12 By
a2 ma me a8 IKE-58-8 280 £
lepematyny
net LISS=F B A 23 §-125-1 fé
nez ma mE Ery -158 &
JALHERTIN LREJUNL .
MEF | 427 PS5, 8-1- 12 ML ¥ 2
— A




KoHTpoabHBIE BONPOCHI

1 Kakoii miian nokasaH Ha yepTexe?

2 IIpoyecTh MapKy MEePEKPHITHS, 1aTh PACIIU(PPOBKY.
3 Yo nokazaHo Ha 4epTexke cupaBa?

4 Haznauenue cnenupukanuu.

5 Ha kakoii 3JIeMEHT ONUPACTCS MEPEKPHITHE?

6 Uto pacnonoxeno B marax "b-B" u "5-6"?

7 OnpenenuTs TOJMUHY U TPUBA3KY HECYILUX CTEH.

Tema 23. [IpoekTHpOBaHHE KOHCTPYKTHBHbBIX 3JIEMEHTOB KPBIIIL.
IIpakTnyeckoe 3ansaTue Ne 43
1. ITocTpoeHue miana KpoBJH.
eab 3aHATHS: HAYYUTHCA BBINOJIHEHHUIO IUIAHA KPOBJIM MO 33JaHHBIM
rapamMeTpam.
3aganme: [lo 3a7aHHBIM TapaMeTpaM IOCTPOWTH IUIAH KPOBJIM. YKa3aTh
HAIpaBJICHUE CKaTa, YKJIOH, PAa3MECTUTh BOJOOTBO/I.
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Mpumep BeINONHEHKA
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KonTpoabHbIii TECT
1. YKaxuTe IBWKEHHE BOJbI IPU HAPYKHOM BOJOOTBOJE C MOKPBITUM B

COOTBCTCTBHHU C HICXOAHBIMHA JaHHBIMH, IIPUBCACHHBIMU B Ta6J'II/IH€ 1.
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Tabmuna 1

A. TIpu cBoGOIHOM (HEOPraHH30- 1. COpacbiBaeTcst O CKaTa KpBIIITH

BaHHOM) BOJIOOTBOJIC BOJIA ...........
2. YaaBiuBaeTcs eao0aMu

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. JlaiiTe onpeaesieHuss KOHCTPYKTUBHBIM 3JIECMEHTaM, IIPUBEICHHBIM 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. KpoBns — 3710 ..........
BEPXHEro dTaxka

B. Yepnak — 3710 ........... 3. HaknoHHas OBEPXHOCTh KPOBIIN

4.COBOKy1'IHOCTB KOHCTPYKTUBHBIX 3JICMCHTOB, 3aBCPIIAOIINX

I'. Ckar —3T0............
3/IaHUE ¥ 3AIIUIIAIOIINX €T0 OT aTMOC(EPHBIX OCAJIKOB

Tema 23. [IpoekTHpOBaHUE KOHCTPYKTHBHBIX 3JIEMEHTOB KPBbIIIL.
IpakTnueckoe 3ansaTue Ne 44
2. TlpoexkTupoBaHUE€ CKATHOM KPBIIIU M0 HACIIOHHBIM CTPOIUJIAM.

Heanr 3ansaTusi: HayuuTbcs TPOEKTHUPOBATH CKATHBIE KPBIIK 10
HACJIOHHBIM CTPOIUJIaM.
3ananme: Ha ocHOBaHMHM MCXOJHBIX JAHHBIX BHIYEPTUTHh CEUEHHUE KPBILIU U CXEMY
PAaCIOJIOKEHUS DIIEMEHTOB CTPOMMII, 3aMOTHUTH CHEU(PUKALIHIO.

OO01ue cBeIeHUs

Hecymumu 3neMeHTaMu CKaTHBIX KPBILI SIBJISIFOTCS HACIOHHBIE CTPOIUJIA-
AJIEMEHTHl B BHUJE JOCOK, OpyCheB, OpEBEH, MMEIOIIME HE MEHee ABYX OIop.
OCHOBHBIMM 3JE€MEHTAMH KpBIIIU SIBISIOTCA ( B COOTBETCTBUM C PUCYHKOM 1):
MayspJIaT, JIEKEHb, HW)KHUM ITPOTOH, KOHBKOBBIM IPOI'OH, CTOWKA, CTPONMWIIbHAS
HOTa, MOAKOC, KOOBLJIKA, OOpELIETKA U PUTEIb.
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Mayspiarbl MOTYT YKIAQAbIBaThCAd MO BCE JJIMHE CTEHbI, IO BCEMY
MEPUMETPY 3[IaHUSI WK NPEPHIBUCTO, TOJIBKO MO CTPOMUIIbHBIE HOTH.

[Toakock! ycTpanBaroTCs MpH MposieTe 0oyiee 5 METPOB.

PaccTostnue Mex 1y CTpONMWIBHBIMA HOTaMM NpUHUMAKOT OT 0,8 10 1,7M.

CTO#KM yCTaHABIMBAIOTCS Ha JISKEHB C 1IaroM 3 - 6M.

HwxHre KOHIBI CTpONUI OOBIYHO HE BBIXOJAT 3a Mpeebl Mayspiata. Js
KpeIUICHHSI OOpemeTKM B KAapHU3HOW YacTH KPBIIIM K CTPOINUIBHBIM HOTaM
MPUOMBAIOT KOPOTKUE JIOCKH, HA3bIBAEMbIC KOOBLIKAMHU.

bes puzens do 12m
(¢ pucenem do 14 m)

Pucynok 1 - CeueHune CkaTHOM KPBILIN 110 HACIOHHBIM CTPOIIUJIAM
l-cTponunbHas Hora, 2-JI€KEHb, 3-CTOMKA, 4-KOHBKOBBIN IPOTOH, -
MayapJiart, 6-KoObLUIKa, 7- purein, 8-oopemeTka, 9-noakoc, 10- KpoBeIbHBIN
Marepual.

1. [Tomo6paTh KOHCTPYKTUBHYIO CXEMY KPBIIIHU (C pUreneM, 0e3 purens).
BbIYepTuTh CeUeHHME KPBINM M 0003HAYNUTH DJIEMEHTHI CTPOMMIBHON CHCTEMBI
(mudpamu) (cM. pusnoxenue N).

2. Hanectm Bce  KOOpAMHAIMOHHBIE OCH  3JaHUs  (COIJIACHO
[Tpaktrueckoit padboTer Nel) 115t cXeMbl PacTONOKEHUS TIEMEHTOB CTPOITHII.

3. HanecTt TOHKMMU JIMHUSIMH KOHTYpPBI BCEX CTEH 37aHUs, COOIOmas
MIPUBSI3KY K KOOPIUHAIIUOHHBIM OCSIM.

4. Beryeptuth u  0003HAYUTH DJIEMEHTHI CTPOMUIBHOW  CHCTEMBI
(uudpamn).

5. BrimotHuTh 00BOAKY M300paXkeHus. KOHTYpBI JIEMEHTOB CTPOTIIIT —
CIUIONTHBIMM ~ TOJICTBIMA JIMHUSIMH, CTCHBI — CIUIOIIHBIMA TOHKHMH (CM.
npuioxenue ).

6. Hanectu pazmepsl.

7. CocTaBuTh crienuPpUKAINAIO JIEMEHTOB CTPONUI (CM. Tpuioxenue N).

[Tpunoxenune 1
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CEYERUE KPbILLIM

Memannodepenuya -0, 7 MM

Odpewemka 30 x 750 mm

waz-250 mm

[mpOHU/IbHGﬂ Hoza

700 x 150 mm

Ymensumesns URSA-120 mm

/lapouszosnsyus

X/ 0 nauma -220 mm

CXEMA PACTIO/IOXEHWUA 3/EMEHTOB CTPOIMH/
5
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HpOI[OJ'DKeHI/IC IMMPUITOKCHUA 41

CTIEUNPUKALUMA 3/EMEHTOB CTPOIN/

1. CmponusbHas Hoza

2. /lexeHb

3. Cmouka

4. KoHbk0Bb1U NpozoH

5. Mayspram

6. Koosinika

7. [Modckoc

8. Odpewemka

9. KpoBesbHeit mamepuan

Mapka 0303Ha4eHue HaumerobBaHue é?élrfg%ygm 05/563” ‘
1 [OCT 24454-80 Cmponunsras Hoza 100 x 150 15,99 m”j —| 1607
2 | roct 24454-80 Nexers 100 x 150 84| — | 0126
3 | rocr 24454-80 Cmodka 100 x 100 28] o2
4 FOCT 24454-80 KoubkoBbii npozor 100 x 150 | 8,4 9,74 0,126
5 | rocr 24454-80 Mayspaam 100 x 100 84| 5 o168
6 | rocr 24454-80 Kodsinka 50 x 100 14| 55| 0126
7 FOCT 24454-80 Packoc 100 x 100 2,55 4;’9 0,459
8 FOCT 24454-80 Oopewemka 30 x 150

KoHTpoJibHBIE BONIPOCHI.

1. Uto Ha3bIBaeTCA KPOBIECH?
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2. Kakue BHIbI KPOBEIIb IPUMEHSIOTCS B MAJIO3TAKHBIX XKUJIBIX I0Max?
3. OT 4ero 3aBUCHUT YKJIOH KPOBJIH?

4. B xakux 31aHHUSIX BO3MOKHO IPUMEHEHUE CKATHBIX KPbIII?

5. HazoBute 351€MEHTBI CKaTHBIX KPBIILL.

Tema 23. [IpoekTHPpOBaHHE KOHCTPYKTHBHBIX 3JIEMEHTOB KPbIIIL.
IIpakTuyeckoe 3ansaTue Ne 45
Tema: KoHCTPYKTHBHBIE 3JIEMEHTbI CKATHBIX KPbIIIL.

HC.]II) 3aHATHA: Hay‘{I/ITBCSI BBIIIOJTHATE KOHCTPYKTHUBHBIC PCIICHUA
KapHU3HOT'O y3Jia KPBIIIIHW, KOHBKOBOI'O Yy3Jid, y3Ji1a OIIMpaHusl CTOCK U IIOJKOCOB.

[puvep BeinonHeHUS

Haknadka & OBpewemka u3 docox

CmponunsHas
Hoza 50x200

MpozoH 100<100

Cmolxa 100-100

Haknodka k
nodkocam 25<100

Modkoc 100x100

Modknadkos docka
monuuHod S0 MM
2 cnoa mons

st

[p. N ®UO, 2p.

KoHTpoJibHBbIE BONPOCHI

HazoBuTe 0CHOBHBIE (POPMBI CKATHBIX KPBbIIII.

Kak BbIpaxkaercst yKJIOH MOKPBITHNA?

[Ipy kaKkOM 3HAYEHUU YKIIOHA MOKPBITUS CYUTAKOTCS TIIIOCKUMU?
[lepeuncnauTe 31EMEHTHI CKATHBIX KPBILI.

[TosicHUTE KOHCTPYKLIHIO COBMEIIEHHOTO TOKPBITHSI.

Kak opranusyercsi BHyTpEHHU BOAOOTBOJ C TOKPBITHIA?
Ha3zoBute 3neMeHThl Hapy>KHOTO BOAOOTBOAA C MMOKPBITHH.

Nk =
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IIpumMep BHINOJHEHHUSA

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. IIpoekTHpOBaHHUe JIECTHUL M MAHAYCOB KHJIBIX U
00IIeCTBeHHBIX 31aHUIA.
IIpakTnueckoe 3ansaTue Ne 46
l. Pacuer 1 npoextupoBaHrue COOpPHOM Kee300€TOHHON JIECTHULIBI.

Hear 3ansitus: HayuuTbcs paccuuThiBaTh W IPOCKTUPOBATH COOpHBIC
’KeJ1e300€TOHHBIE JISCTHHUIIBI.
3apanmne: OnpenenuTh pa3Mepbl IBYXMapIIeBON JIGCTHUIIBI KUAJIOTO JIOMa,
TIpY 3aJaHHOM BBICOTE dTa)Ka, IMIMPUHE JECTHUIHOTO MapIlia W IJIOMAIKHA. Y KIIOH
JIECTHUIIBI TIPUHATH 1:2.
Xoxa padoThI:

l. [Ipuaumaem crynens pazmepamu 150 x 300 mm
2. [ITupuHa JIECTHUYHON KJIETKU:
B=2-14+100

[=1,05 m=1050 mm - HIMPpHUHA JICCTHUYIHOI'O MapIIa;

100 mm - 3a30p MCXKIY MapmiaMu AJIA IIPOITYCKaA IMOKApPHBIX IIJIAHT'OB.

B=2-1050+100=2200 m»m

3. BricoTta ogHOTO Mapiia:
E = @ =1650 mm
2 2
4. Yucno noACTYIIEHKOB B OHOM Mapiliie:
1
n= @ =11 wm
150
5. Yucno mpocTyreit B 0JHOM Mapiie OyJeT Ha eMHUIYY MEHBIIIE YHCIIa

MNOACTYIICHKOB, TaK KaK BCPXHiAA IMPOCTYIIL Pacrojaracrcsa Ha JICCTHUYHOM
IJIOMIaAKE:

n—1=11-1=10 wm
6. JlmiHa TOpPU3OHTAIBHOW MPOEKIMM Mapila, Ha3blBaeMasi €ro
3aJI0KEeHUEM, OyJIeT paBHa:

a=300-(n-1)=300-(11-1)=3000 uu
7. [IpyHuMaeM MMPUHY MEXAYITAKHOW IUIOMIAAKUA ¢ =1300 mm,

ATAXHOU ¢, =1300 mm, TOJYYUM, YTO TMOJHAS JJIMHA JIECTHUYHOW KIETKU (B
YUCTOTE) COCTABUT:

A=a+c +c,=3000+1300+1300=5600 rm

Boinonnsem rpaduueckoe MOCTpOEHUE JECTHUIBI (B COOTBETCTBUHU C
pucyHkom 17). BeicoTy 3Ta)ka e TUM Ha 4acTH, paBHbIE YHUCITY MOJACTYIEHKOB B
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ATaXe, U 4epe3 MOJyYeHHBbIE TOYKH MPOBOJAUM TOPU3OHTAIBHBIE MpAMbIEC. 3aTEM
TOPU30HTAJIBHYIO MTPOEKIMIO (3aJI05KEHME Mapilia) JeJIUMM Ha YUCIIO MpocTynel 6e3

___\/L_ __\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 IMPOBOJMM BEPTHUKaIbHbIE Mpsimbie. [lo
MOJIYYCHHOU CEeTKe BhIuepunBaeM mpoduiis ecTuibl B M1:50.

Pucynox 1-Cxema pa3OUBKHU J€CTHUIIBI
a) B paspese, 0) B M1aHe

KonTpoabHbIe BONPOCHI
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1. Haznauenue nectHUIbl. OCHOBHBIE HECYIIUE JIEMEHTHI AEPEBIHHON JIECTHHUIIBI.
2. KakoBa MUHMMAaJIbHAS IIUPUHA JECTHUYHOTO Mapiia?
3. HazoBuTte MakcuMaabHO 1 MUHUMAJIBHO JIOMTYCTUMOE YUCJIO CTYIICHEH B MapIIie.

Tema 24. IIpoexkTpoBaHHe JIECTHUI ¥ MAHIYCOB KUJIBIX H 001IIeCTBEHHbIX
3MaHuM.
IIpakTuyeckoe 3ansaTue Ne 47
2. KoHcTpyKkTHBHOE pelieHre cOOpHOM /0 JTIECTHUIIBI KUJIOTO JI0Ma.

Hean 3anaTusa: HayduThCs BBINOJHATH pacyeT W MOCTPOCHUE COOPHOM
/0 JIECTHHUIIBI KUJIOTO JIoMa. BBIYepTUTh JeTaiu OMUpPaHUs JIECTHUYHOTO Mapiia
Ha JIECTHUYHYIO TUIOLIAJKY.

Bapuanr 1
Onpeaenuth pa3Mepsl 2-X MapHIEBON JIECTHUIIBI U ra0apHuThl 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 crynuei 150*300 mm.

Bapuaur 2
Onpenenuth pa3Mepsl 2-X MapIIeBOil JECTHUIIBI U Ta0apuThl JeCTHUYHOU KieTkH. [locTpouts

rpaduxmu.

BricoTa sTaxka 2,8 m;

HIMpPUHA JIECTHUYHOTO Mapma 1,35 m;

HIMPUHA JICCTHUYHBIX TJIOMIAI0K: AT. 1,5 M; M/3T. 1,8 Mm;
pa3mepsl cTynuer 155%300 mm.

Bapuaur 3
Onpenenuth pa3Mepsl 2-X MapIIeBOi JIECTHUIIBI U TabapuThl JeCTHUYHOU KieTkH. [locTpouth

rpaduxmu.

BricoTa staxa 3,0 m;

HIMpPUHA JIECTHUYHOTO Mapia 1,35 m;

MIMPHHA JECTHUYHBIX MJIOMAI0K: 3T. 1,5 M; M/3T. 1,5 M;
pa3smepsl ctymaen 150%300 mm.

Bapuant 4
Onpenenuth pa3Mepbl 2-X MapIIeBOil JECTHUIBI U TabapuThl JECTHUYHOU KiIeTku. [locTpouts

rpaduxu.

Bricora sraxa 3,3 M;

HIMpPHHA JIECTHUYHOTO Mapma 1,0 m;

[IMPUHA JICCTHUYHBIX TIIOMIAI0K: AT. 1,2 M; M/3T. 1,5 Mm;
pasMepsl ctymHen 165%300 mm.

Bapuant S
Onpenenutps pazMepsl 2-X MapIIEeBON JIECTHUIIBI U Ta0apuThl JIECTHUYHON KieTku. [locTpouTh

rpauKy.
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Bricora staxa 2,7 M;

HIMPUHA JIECTHUYHOTO Mapmia 1,2 Mm;

[IMPUHA JICCTHUYHBIX TUIOMAI0K: AT. 1,2 M; M/3T. 1,2 Mm;
pasmepsl crynaen 150*300 mm.

Bapuant 6
Ornpenenutb pazMepsl 2-X MapUIEBON JIECTHULIBI U ra0apuThl JIECTHUYHOMN KieTku. [locTpouTh

rpaduku.

Bricora sraxa 2,8 M;

IMpHUHA JJeCTHUYHOTro Mapma 1,05 m;

[IMPUHA JICCTHUYHBIX TUIOMAN0K: AT. 1,5 M; M/3T. 1,8 Mm;
pasMepsl ctynHen 155%300 mm.

Bapuant 7
Ornpenenutb pa3Mepsl 2-X MapIIeBOM JIECTHULIBI U Ta0APUTHI JIECTHUYHOU KJIETKHU JKUJIOTO JOMA.

[TocTpouTh rpaduku.

BricoTa sraxa 3,0 M;

HIMPUHA JIeCTHUYHOTro Mapmia 1,0 Mm;

NIMPUHA JICCTHUYHBIX TIOMAI0K: 3T. 1,2 M; M/3T. 1,0 Mm;
pa3mepsl ctynHei 150*300 mm.

Bapuaur 8

OrnpenenuTh pa3Mepsl 2-X MapIIeBOM JICCTHUIIBI U Ta0apUTHI JECTHUYHOM KJIICTKH JKUJIOTO J0Ma.
[Toctpouts rpaduxmu.

Bricora staxka 3,3 m;

HIMPUHA JIECTHUYHOTO Mapiia 1,2 Mm;

IIUPHHA JICCTHUYHBIX IJIOMAIO0K: 3T. 1,2 M; M/AT. 1,5 Mm;
pa3mepsl ctynuei 150%*300 mm.

Bapuaut 9
Onpenenuts pa3Mepsl 2-X MapIIeBON JTECTHHUIIBI U TA0APUTHI JIECTHUYHON KIETKU KUJIOTO JOMA.

[Toctpouts rpaduxmu.

BricoTa sTaxka 2,8 m;

HIMpUHA JIeCTHUYHOTO Mapiia 1,0 M;

[IMPUHA JICCTHUYHBIX TJIOMAI0K: AT. 1,2 M; M/3T. 1,2 Mm;
pa3mepsl cTynuei 200%250 mm.

Bapuaut 10
Onpenenuts pa3Mepsl 2-X MapIIeBON JTECTHUIIBI M TA0APUTHI JIECTHUYHON KIETKU KUJIOTO JOMa.

[Toctpouts rpaduxmu.

Bricora sraxa 2,7 M;

HIMpPHHA JIECTHUYHOTO Mapma 0,9 m;

IIMPHHA JECTHUYHBIX MI0manok: oT. 1,0 m; M/31. 1,0 M;
pa3smepsl ctynaen 150%*300 mm.

Bapuant 11
Onpenenuth pa3Mepsl 2-X MapIIEeBON JECTHUIIBI M TA0APUTHI JIECTHUYHON KIETKU KUJIOTO JOMA.

[Toctpouts rpaduxmu.

Bricora sraxa 2,8 M;

HIMpPHHA JIECTHUYHOTO Mapma 1,2 Mm;

[IMPUHA JICCTHUYHBIX TIIOMIA0K: AT. 1,2 M; M/3T. 1,8 Mm;
pasMepsl ctynHen 155%300 mm.
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Tema 25. IIpoekTHpOBaHUE reHEPAIBHOIO IUIAHA JKUJIBIX U
00IIeCTBeHHBIX 31aHUIA.
IIpakTuueckoe 3ansaTue Ne 48
1. IIpoexTHpoBaHHE T€HEPATHLHOTO JIaHA OOBEKTA.

Hear 3aHATHA: 3aKpenuTh TEOPETUUYECKUNA MaTepuay, HayUUTbCS
BBITIOJIHATH T€HEPAIbHBIN TJIaH yCaJeOHON 3aCTPONKH.

3ananme: CoryiacHO 3allaHHBIM BapuaHtam B (opmare A3 B macmitabe
1:100 B mnporpamme ABTOKaJ BBIUEPTUTh T'E€HEPAJIbHBIM IIJIaH ycajaeOHOMN
3aCTPOMKH.

Xon pa0doThI:

['eHepanbHBI MJIaH B COCTaBE APXUTEKTYPHO-KOHCTPYKTHUBHOTO MPOEKTA
3JTaHUS TIPEACTABIISIET COOOM YepTEek  TOPU3OHTAIBHOMN IMJIAHUPOBKU C PEIICHUEM
BOIIPOCOB OJIaroyCTpOMCTBa M O3€JIEHEHUS YYacTKa IMPOEKTUPYEMOro 3IaHus,
pacrionaraeMoro B CHCTEME JKWJIOM 3aCTPOWKM MHMKPOpPAWOHA WM KBapTaa
CEeJINTEOHON TEPPUTOPHUH FOPOJIA.

1 sran. Hanectu koHTYyphl mpuycageOHOro ydactka miomansio oT 600-
1200Mm? u TOpU30HTAMM (JTMHUSAMH TOMIMHOW S/3, rae S - ToNIMHA JUHUU
BUJIUMOTO KOHTypa paBHas 0.6-0.8 MM), TOTBKO Ha y4yacTKaX, HE 3aTPOHYTHIX
BEPTUKAJILHOMN TUIaHUPOBKOM uepe3 0,5 M, XapaKTepusyrolue peibed) MeCTHOCTH
U Pa3MECTUTh HA HEM MPOECKTUPYEMOE 3/IaHHE, XO35IUCTBEHHbIE TOCTPOUKHU U rapa-
K (€cnu TaKOBBbIE MMEIOTCS JUHUAMHU TOJIIUHOU 1.5S), o3eieHeHust AOpOXeK U
NOJBE3/I0B, YCJIOBHbIE OO0O3HaueHUs. BOKpyr KOHTypa 3[aHUsA, COOpPYKEHUS
MTOKA3bIBAIOT OTMOCTKY MmMpHUHOM 0.5-1 M M BBE3OHBIE MAHAYCHI, HApPYyKHBIE
JISCTHUIIBI U TJIOMIAAKU Y BXOJI0B (JTMHUSIMU TOJIIIMHON S/2). (pucyHOoK 8.1).

Kuiolh 1oM NPOEKTUPYIOT HA y4YacTKEe C OTCTYNOM OT €ro rpaHuubl (co
CTOpPOHBI yiHuIlbl) HE MeHee 3 M. [Ipu pa3menieHMn Ha y4acTKe XO3iCTBEHHBIX
MOCTPOEK CJIEYET YUUTHIBATh, UTO PACCTOSIHUE OT CTE€H JKWJIbIX KOMHAT C OKHaAMU
JI0 JPYTUX CTPOEHUN NOKHO ObITh HEe MeHee 6..8 M, Ha renepasibHOM maHe
MOKAa3bIBAIOT TAKXKE DJIEMEHTHI OJaroycTpoilcTBa U O3EJIICHEHHs, TPOTyapbl U
NOBE3/IHbIE T0POTU. PaccTossHME OT CTEH >KWJIOTO 3[aHUs 10 CTBOJIOB JIEPEBHEB -
5 M, 10 KyctapHuka — 1.5 M. PaccTosiHue OT orpakaeHus ydacTka 10 TpoTyapa —
ot 0.8 M, mmpuHa TpoTyapa —oT 1 M , OT Kpast TpoTyapa a0 aBrojgoporu — 0.8 M,
HIMPUHA aBTOJOPOTU OJHOIOJIOCHOM - 3.5 M, IBYXITOJIOCHOM - OM.

Tabnuma 1 I[IpoTuBONOXapHBIE PACCTOSIHUS MEXKY 3/JaHUSIMUA B 3aBUCUMOCTHU OT
UX 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 reHEPATbHOIO IVIAHA KUJIBIX U 001IeCTBEHHBIX
3MaHuM.
IIpakTuyeckoe 3ansaTue Ne 49
2. BeprukanbHas NpuBs3Ka 34aHUSA K y4aCTKYy MECTHOCTH.

Henr 3aHATHA: 3aKpenuTh TEOPETUUYECKUA MaTepHall, HAyYHUTbCS
BBITOJIHATH NPUBA3KY 3/1aHUS HA MECTHOCTH.

3apanue. BbINOJHUTE BEPTUKAIBHYIO IPUBA3KY 3[aHUS K YHACTKY MECTHOCTH.
Xon padoThI:

BepTtukanbHas npuBs3ka 37aHUS K YYAaCTKy MECTHOCTH BBITIOJHSIETCS 1O
CIEAYIOIIEMY TIPaBUITY:
1). Ecniu Touka JIeKUT HAa TOPU3OHTAIM, TO €€ OTMETKa paBHAa OTMETKE 3TOM
TOPU30HTAJIH.
2). Ecnu Toyka JEKUT MEXKIY TOPU3OHTAISIMU, TO HAJ0 MPOBECTU Yepe3 3Ty
TOYKY JIMHUIO, IEPIIEHIUKYJIIPHYIO K COCETHUM FOPU30HTAISAM U U3MEPUTH JJIUHY
oTpe3kam B MM (pacCTOSIHME€ OT MJAQJAMIeH TOPU3OHTAIM JO TOYKH) U
paccTosiHue d B MM MEXKy TOPU30OHTAIISIMU C TTIOMOIIIBIO JINHEUKH.

3). BpluncneHue 4YepHBIX OTMETOK YIJVIOB 37aHUS TMPOU3BOJUTCA TIO
dbopmyie:

H Ao =H wurop. + ---------- ; TIe M — pacCTOsTHUE OT MJIaIIeH (1)
d TOPU30HTAH,
d — paccTrosiHue MEXy TOPU30HTAIISIMU,
h — BeicOTa ceueHus penbeda

4). BpuncieHHbIE YEpHBIE OTMETKH YTJIOB 3JaHMs TPOCTABIISIOTCS Ha
YepTekKe IO BHIHOCHBIMU TOJIKAMH, TIPOBEICHHBIMU OT YTJIOB OTMOCTKHU 3IaHUS
(pucyHok 8.1).

5). BbliuucnasieM NpoekTHYIO — (KpacHyl0) OTMETKY  IIJIaHUPYyeMOM
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 T0OJIa TIEPBOTO 3TaXKa

H abe. — H p. + hHOK 5 (3)
rae H pp- IIPOEKTHAas OTMETKAa CIUIAHUPOBAHHOU
TTOBEPXHOCTH,
hyox— BBICOTA ITOKOJISA, ONpeIeseMast OT oJia IIEPBOro0  dTaka [0
CTUTAHUPOBAHHOUN TTOBEPXHOCTH
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AOcooTHas OTMETKY, COOTBETCTBYIOIIYIO YCIIOBHOM HYJIEBOM OTMETKE,
IPUHATON B CTPOUTENBHBIX pabounX YepTekax 3[JaHHs, COOPYKEHHUS, TOMEIIAIOT

Ha TOJIKe THHUH-BBIHOCKH H 0603HAYAIOT 3HAKOM ¥ .
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PucyHok 2. BepTukanbHas npuBs3Ka 3/1aHUS.

Tema 25. IIpoekTHpOBaHUE reHEPATBHOIO IJIAHA KUJIBIX U 00IIeCTBEHHBIX
3aHUH.
IIpakTnueckoe 3ansaTue Ne 50
3. CocraBneHue SKCIUIMKAIMU 3JaHUI ¥ pacyeT TEXHUKO-IKOHOMUYECKHUX
MOKa3aTeJiel TEeHIIJIaHa.
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He.]'lb 3aHATHUA: 3aKpPCIUTDh TCOpeTI/I‘IeCKI/IfI MaTtcpuajl, HAYYUTHCA
COCTAaBJICHHUIO JOKCINNIMKAaIluH BHaHHfI u COOPY)KCHI/Iﬁ N BBIYUCIATHD TCXHHUKO-
OKOHOMMNYCCKHC ITOKAa3aTCJIIN I'CHILJIaHA..

3aganme. CocTaBUTh 3KCIUIMKALMIO 31aHUA U coopyxkeHuid. Paccumrare TOII
3JIaHUsl.

Xoxa padoThI:

TeXHUKO-3KOHOMHYECKUE TOKA3aTeNd TeHEPATbHOTO IJIaHA BBIYUCISIOTCS
MOCJIE 3aMOJHEHUS HKCIUTUKALIMY 3AaHUI U COOPYKEHUH.

TexHUKO-3KOHOMHYECKAsi OIIEHKa TMPOEKTa OCYIIECTBISIETCA C IEJbIO
BBISIBJICHUS PAIlMOHATBHOCTH MU HKOHOMHUYECKOM 3(PPEKTUBHOCTH TPOEKTa C
Y4ETOM €IMHOBPEMEHHBIX 3aTpaT Ha CTPOUTENBCTBO 3[aHUS U MOCIEAYIOIINX
PacxoJiOoB Ha €ro HKCILTyaTallUIo.

OmnpenenseM clenyrONUe TEXHUKO-DKOHOMUYECKUE IMOKa3aTen O00BEMHO-
MJIAHUPOBOYHOTO PEIICHUS 3IaHUS:

- kwias wiomans Fy (cmemyer onpenenarb Kak CyMMY TUIOMIAAEH KUITbIX
KOMHAT)

- BcrnoMoratenbHas Fy( ciemyer ompeaessTh Kak CyMMy IUIOHIafen
MOJICOOHBIX TOMEIEHUN Oe3 yuera JOKUi, OalKOHOB, BEpaHJ, Teppac u
XOJIOJHBIX KJIa/I0BbIX, TAMOYpPOB)

- oburyro momans qoma Fo= (Fxt+ Fyt F)) (crenyer onpeaensrs kak cymmy
IJIONIAICH WX TMOMEINIEHWM, BCTPOCHHBIX IMKAa(oOB, a TaKXe JIOMKHM, OaJTKOHOB,
BEpaHJl, Teppac U XOJOJHBIX KIJIAJOBBIX, IMOJCYUTHIBAEMBIX CO CIEAYIOIIUMU
MOHIDKAIOIIUMU Kodduimentamu: s Jokuii — 0,5, ni1s 6akoHOB M Teppac
— 0,3, 1714 BepaH1 U XOJOAHBIX KIaI0BbIX -1,0.)

IInmomans, 3aHMMaeMas IE€4Ybl0, B IUIOLIAJAb IIOMEIICHUM HE BKIIIOYACTCH.
[Inomanes mox mMapuieM BHYTPUKBAPTUPHOM JIECTHHIBI IPHU BBICOTE OT MOJIA JI0
HU3a BBICTYMAIONIMX KOHCTPYKIMH 1,6 M u Oosiee BKIIOYAETCS B IUIOLIAAb
IIOMEILEHNM, TJI€ PACIIOJIOKEHA JISCTHULIA.

- nonesHas wiomans aoma F= (F,+ F,) , M%;

- CTPOMTENBHBIN 006eM V, M;

- TIOINA/b 3aCTPOMKH 31aHus F3, M%;

- KO3 GUIIUEHT YKOHOMUYHOCTH TIJIAHUPOBOYHOTO PEIICHUS:
K1=xumnag riomaas/ mojae3Has mionaib

- K03 (PUITMEHT pallMOHATLHOCTH 00BEMHO-TIJIAHUPOBOYHOTO PEILICHHUS:

K2= cTpouTenbHblii 00beM/ Mosie3HasH MI0MAAb
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3HaueHus MoKa3aTesield YCTaHABIMBAIOTCA COTJIACHO IMpaBUjIaM IOJCYETOB,
mznoxkeHubiM B CHull 2.08.01-89(1999) «Kunbie 3paHus» B 00sg3aT€IbHOM

OKCIITMKALWA 30AHM U
COOPY)XEHWA [ EHEPATTBHOI O [TTAHA

Ne Lotz ot MUEHHE Cr.|Kon jﬂml Erpn,_r.».r | Tun, | Mpwwe-
H COOPYREHIN ol an| | OOBEM quoei | sae

1| [poexmpyemoe 35auume {11280 fﬁgff,ﬂ

2 | Cywecrayioume wunsie gowa | I | 2 | 391.28

3 | Marasuy |11 1813

4| Xossiicraerreie nocrpoim | M| 2 10042

5 | rapan M| 1] 410

6 | Merwuni bacoei T1390

7 | Mroosas nnowanka 111290

TEXHVKO-3K OHOMI/I HEi CA’ ME
[TOKASATEIN [ EHEPAJIBHOI O 1/TAHA

Mo Haumerosarme noxasarenei i‘; m”f”’
1) Tnowyaas crpourenswoil nnowagm W | 48750
2 | lnowage acTpoi W\ 10100
3 | MnotHocTs 2acTpoii B| 2072

4 | Mrcuags osenenenns W\ 25840
3 | Mpoyent o3enexexina % A301

6 | Mnowags sopor 1 TpaTYApOR | 12810
7 | KoaghehmuymenT nenons3083Hma TEpDHTOD - | 04699
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KoHTpoJibHBbIE BOPOCHI

1. Kak onpenenuth KpacHbIE U YEPHBIE OTMETKHU ?
2. Kak onpenenuTps aOCOTIOTHYIO OTMETKY YHCTOIO MOJa 3AaHUs ?
3. Kak onpenenuts 00beM 31aHMsA?

S cemectp

Tema 26. OcHOBBI NPOCKTUPOBAHUSA NPOMbIIIJICHHBIX 3IaHUIA.
IpakTnuyeckoe 3ansarue Ne 51
1. V3yuyeHne KOHCTPYKTHMBHOM CXEMBI
KapKaca IPOMBIIIJIEHHOTO 3JaHusl.

Heap 3aHATHA: U3YYUTHh IIPAaBWIA IPUBA3KUM U OCHOBHBIC DJIEMEHTHI
KOHCTPYKTUBHOM CHCTEMBI IPOMBIIIUIEHHBIX 31aHUM.

Teoperuuyeckasi 4acThb

KapkacoM OIHOATaXHBIX MPOMBIIUICHHBIX 3/JaHUA Ha3bIBAIOT CHUCTEMY
CBSI3AHHBIX MEXJAYy COOOHM KOJOHH (CTOEK), HECYIIMX O3JIEMEHTOB IOKPBITHS,
MOJKPAHOBBIX OaJoOK M CBs3ed. B kapkac BKiIO4aroTCs Takke (PyHIAMEHTHbIE U
0OBsA304YHbIE OAJIKH, YCTAHABIMBAEMbIE B IJIOCKOCTU KaPKACHBIX CTEH.

Kapkacpl, MHOTO3TaXHBIX 3JaHHM OOpa3ylOT TakK Ha3bIBAEMYIO MpPOCT-
PAHCTBEHHYIO 3TAXKEPKY, COCTOSIIIYIO M3 CUCTEMbl COCAMHEHHBIX MEXIY COOOM
puresei, KOJIOHH U IUTUT MEPEKPHITUI (TOPU30HTAIBHBIX JUapparM KeCTKOCTH).

MarepuanoM ajisi  yCTpOWCTBA KapkKaca CIIyXaTr MNPEUMYIIECTBEHHO
KEJIe300€TOH, pexe — CTallb, pa3iuyHble cIUlaBel U JepeBo. [lpu BbeiOOpe
MaTepuana Kapkaca pPYKOBOJCTBYIOTCS XapaKT€pOM CHJIOBBIX W HECHJIOBBIX
BO3JICUCTBHUI, BOCHPHUHUMAEMBIX KapKacoM, a TaKKe YUYHUTHIBAIOT pa3MeEpbl
IpOJIETOB, IIara KOJOHH, BBICOTY 3JaHMs, MECTO CTPOMTENbCTBA, TPEOOBaHUS
OTHECTOMKOCTH M TEXHUKO-3KOHOMUYECKUE COOOPaKEHHUS.

OCHOBHBIE 3JIEMEHTHI KapKaca 3/[aHui MOAPa3AeIIAIOTCS Ha 3 TPyIIIbL:

1) HecymMe — BOCHPUHUMAIOIME OCHOBHBIE HATPY3KH B 3[JaHUU;

2) orpaxnpamlnme — MpeAHa3HAYeHHbIE i1 3alUThl BHYTPEHHETO
IPOCTPAHCTBA 3[aHHUA OT aTMOC(HEPHBIX BO3IACHCTBUIA, pa3leleHHs 3JaHUS Ha
MOMEIICHHS U COXPAHEHUSI 33JaHHOTO TEMIIEPATYPHO-BIAXXHOCTHOTO PEXKUMA;

3) BBINOJIHAIONIME OJHOBPEMEHHO HECYILIUE U OTpaXxAarouIue GyHKIUH.

[IpombIlUIEHHBIE 3/1aHUS BO3BOAAT W3 CIEAYIOIIMX apXUTEKTYpPHO-KOH-
CTPYKTUBHBIX 3JIEMEHTOB (4actei): (yHAaMEHTOB, (PyHIAaMEHTHBIX OaJOK, CTEH,
BEPTUKAIBHBIX ONOP (KOJIOHH), HECYIIMX AJIEMEHTOB MOKPBITUN U MEPEKPHITUN —
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Oanok, ¢epM, purenei, KpoBid, MapareToB, MEPETOPOAOK, (hoHApel, JECTHHII,
MOJIOB, OKOH M JiBepeit (puc. 3.3.).

OyHIaMEHTBl TPEJCTABISIIOT CO0OM IMOA3EMHYIO KOHCTPYKIIHIO, BOC-
MPUHUMAIOIIYI0 Harpy3Ku OT Beca 3MaHus U 00OPYIOBaHUS W TEPEHAIONIYI0 WX
OCHOBAHHUIO.

[TepexpoITHs pa3aesaOT BHYTPEHHEE MPOCTPAHCTBO HA TAXKH, BBHIMOTHSIOT

GYHKIMHA OTpaXKJalolMX M HECYIIMX KOHCTPYKIMHM, a Takke 00ecleunBaroT
MPOCTPAHCTBEHHYIO KECTKOCTh 3/IaHUA.

BeptukanbHble onopsl (KOJOHHBI) TpEIHA3HAYEHBI JUIS  TOACPKAHUS
TTOKPBITUM 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 3AIMIIAET €r0 OT aTMOC(EPHBIX BO3AeHCTBUM. BepxHioro
TUAPOU3OIISIIMOHHYIO 000JIOUKY MMOKPHITHSI HA3bIBAIOT KPOBIIEH.
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[leperoponiku ciry>xat JiJist pa3fesieHusi BHyTPEHHEro MPOCTPAHCTBA B
npeesax OJHOro 3TaKa Ha OT/EJbHbIE MoMeleHus. [leperopoiku HeCyT TOJIBKO
COOCTBEHHYIO MACCy U OMHUPAIOTCS Ha MEPEKPHITUS HUKHETO ATaxa.

JlecTHUIIBI CITYKAT JIJ11 COOOIICHUSI MEKY dTaXKaMHU.

e = OHAOE o pamnum
dodocmovras

Boporxa-0400 O\ # /POKpHmUS
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Pucynoxk 2. DneMeHThl KapKaca mpoOM3/IaHHUsl.

O0BbEMHO-IVIAHUPOBOYHBIC IAPAMETPHI OAHOITAKHBIX IPOMBIIIVICHHBIX
3MaHui

[llaz- paccTosiHUE MEXKIY KOOPJAWHALMOHHBIMU OCSAMH TMOIEPEUYHBIX PSAJIOB
KOJIOHH WJIK CTeH (J11 OecKapKacHBIX 37aHuii). BennunHa miara, Kak npaBuio, 6 u
12m.

IIponém - paccTosiHue MEXAY KOOPJIWHALMOHHBIMU OCSAMH MPOJOJbHBIX
PSAI0B KOJIOHH WJIM CTeH (111 OecKapKacHBIX 3/1aHuil). BenuunHa nposera KpaTHa
6 M u Moxer ObiTh 12; 18; 24; 30; 36; 42 m u T.n. Ilo BenmuuuHe mposeTa
noaAOUpaloT BU OCHOBHOW HECYIIEH KOHCTPYKIMHU MOKPBITHUS: MPOJIEeThI 6; 9; 12 u
18 M mepekphIBalOT CTPOMIIIBHBIMU Oankamu, a mpoisietel 18; 24; 30 u 36 M —
CTPONUIILHBIMU (hepMamHu.

Bvicoma smaowca — 3T0 paccTostHUE OT YpPOBHA YHUCTOrO Ioja JI0 HH3a
Hecylulel 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  OJHOATAXKHBIX MHOTOIMPOJIETHBIX
MIPOMBIIUIEHHBIX 3/IAHUN 3IaHUN:

1) mponér — 6; 12; 18 u 24m;
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2) miar 6Mm;
3) BeIcOTa ATaXxa - 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 m1aHe 3J1aHWsT HE BCErJa pacloJiararoTcsi CTPOro Ha
npeceyeHrnu pa3OUBOYHBIX oceil. CyIIeCTBYET MOHITHE «HPUBA3KA JIEMEHMA) -
3TO PACHOJIOKEHHE TEOMETPUUYECKHMX OCEHW DJJIEMEHTa WJIW €ro TIpaHeu
OTHOCHUTEJIbHO Pa30MBOYHBIX oOcel 31maHus. I[lpu TpPOEKTUpOBaHWM  Iexa
MIPUMEHSIIOTCS CIIEAYIOIIUE NMPUBSI3KM KOJIOHH: IIeHTpaibHas (y3en 1, pucyHok 3.3)
— KOTJla TEOMETPUYECKHE OCH JJIEMEHTAa COBIAJAIOT C Pa3OUBOYHBIMH OCSMU
3maHus; HyJeBas (y3en 2, puCyHOK 3.4) — Korja rpaHb 3JIEMEHTa COBMAJacT C
pa30uBOYHON OChio; TpuBsizka «500» (y3mer 3 u 4, pucynku 3.5 u 3.6) — xorma
reOMETpPUYECKast OCh JIEMEHTA OTCTOUT OT pa30oUBOUHOM 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 TOPU30HTaJbHBIX W BEPTUKAJIbHBIX HW3MEPEHUM.
CorylacHO 3TOMY MOJYJIIO, MPOJETHI CTAJBHBIX KapKacOB OJHOITAXHBIX 3AAHUM
HazHayaroT paBHbIMU 24, 30, 36 M u Oosee, kpatHbiMu 6 M. Illar komoHH MO
KpallHUM U CPEJTHUM psiiaM MpUHUMAtOT 6 uinu 12 M. B MHOTONPONETHBIX 3JaHUAX
npyu HEOOXOAMMOCTH TMepefadyd KpPYMHOPa3MEpHOW MpOIYyKUHUHU W3 MpoJieTa 3
IPOJIET IIar KOJOHH M0 BHYTPEHHUM psAaM MOXKET ObITh yBesnuueH 70 18, 24 M u
Oosee, ero Ha3HAYalOT TakXke KpaTHbIM 6 M. Bricota pambl H oT ypoBHs mona 110
OCH HIJKHETO Mosica CTPOMMWIbHOU (pepMbl AoMkHA ObITh KpaTtHOH 1,2 M (2M) 1o
BbIcOTHI 10,8 M 1 kpatno#t 1,8 (3M) nipu BeicoTe 607ee 10,8 M.

KonTposabHbIe BONIPOCHI

1. UYto Takoe KapKac IPOMBILIJICHHOIO 31aHU.
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2. M3 xkakux 3JIEMEHTOB COCTOUT KapKacC IIpOMBIIIJICHHOT'O 3aHN.

3. Ha3oBute 00beMHO-INTAHUPOBOYHBIE TAPAMETPBI OJJHOITAKHBIX
IPOMBIIICHHBIX 3/1aHUM.
4.  IlpaBuia npuBSI3KH 3JIEMEHTOB KapKaca K pa30MBOYHBIM OCSIM.

Tema 26. OcHOBBI IPOCKTUPOBAHUA NPOMbILIICHHBIX 31aHUI.
IpakTnueckoe 3ansTue Ne 52
2. IlocTpoeHne KOHCTPYKTUBHOM CXEMBI
KapKaca IIPOMBILIICHHOTO 3JaHUs.

Henab 3aHATHA: HAYYUTh CTYJEHTOB YEPTUTh KOHCTPYKTHUBHYIO CXEMY
OJTHOATA>KHOT'O MMPOMBILIEHHOTO 31aHUS.

3aganme: [1o 3a1aHHBIM ITapaMeTpaM BBIYEPTUTH B IJIaHE KOHCTPYKTHUBHYIO
cucteMy (TOJBKO pPa30MBOYHBIE OCH) OJHOATAKHOIO WIM MHOTO3TaXHOTO
IIPOMBIIUIEHHOT'O 3/1aHHUS.

OO01mue cBeaeHus

[IpomblliuIeHHOE ~ 374aHUE  MOXET  ObITh  pEemieHO B CTajJbHOM,
KEIe300€TOHHOM WJIM  CMEIIAaHHOM (C JKelie300€TOHHBIMH ~ KOJIOHHAMHU U
cTayibHbIMU (hepMamu) kapkace. OCHOBHbBIC pa3Mephl 3/1aHUS B IJIAHE U3MEPSIOT
MEXIy pa3OMBOYHBIMH (KOOPAMHAIIMOHHBIMU) OCSIMH, KOTOpbhIE OO0Opa3yroT
TE€OMETPUYECKYI0 OCHOBY IaHa 3faHus. lllar KOJMOHH W BeTWYHHA TPOJIETOB
npuHuMaroTcs kpaTHeiMu 6000 MM.

[TpombInIeHHBIC 31aHUs pa30MBAIOTCS HAa TEMITEpaTypHO-Ae(OpMAITMOHHBIC
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-1ePOpPMaIlMOHHBIE  OJOKM  BBINIOJHACTCS  MPU  TMTOMOIIHU
ne(GopMaIMOHHBIX IITBOB.

Ecnu B 3manuu ¢ xene300€TOHHBIM WJIM CMENIAaHHBIM KapKacoM COCEIHHE
MPOJIETHI UMEIOT Pa3HYIO BBICOTY, TO IO JIMHHUH TIEPETajia BHICOT YCTaHABIUBAIOT
JIBa psifia KOJIOHH (MTOCKOJIBKY KOHCTPYKIIMH TUIIOBBIX JKEJI€300€TOHHBIX MOKPBITHIA
HE JIOMYCKAIOT OMMUPAHUS CTPOMUILHON KOHCTPYKITMU HA OJIHY KOJIOHHY B Pa3HBIX
ypoBHsX). B aTom cinydae medopManvoOHHBIN MIOB 00pa3yeTcs aBTOMATHYECKHU.
[ITar KOJOHH MO JWMHUHU TIEperaaa BBICOT PEKOMEHAYETCS NMPUHUMATH PaBHBIM
mary KpailHuX KOJIOHH, IPUHATOMY B 3JaHWU. DTO OOCCIECYMBACT BO3MOYKHOCTH
OJIMHAKOBOTO PEIICHUS HAPYXHBIX CTEH 110 JIMHWM TIEperajaa BBICOT U IIO
HapY)KHOMY KOHTYpY 31aHus. [Ipu 1ByX psmax KOJIOHH IO JUHUU TIeperaaa BHICOT
HEOOXOMMBI 1B Pa30MBOYHBIC OCH, PACIOJIaraloIIiecs Ha CTPOTO OMPEEICHHOM
pACCTOSIHUM OJIHA OT IPYIOW, KOTOPOE HA3bIBAETCA BCTABKOM.

B MPOJOJIBHOM TEMIEPATypHOM IIIBE TIPH OJWHAKOBOW BBICOTE
COCEIHUX TMPOJICTOB TAaKXKE YCTAHABIMBAIOT JBa psAga KOJOHH Ha JIBYX
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pa30MBOYHBIX OCAX CO BCTAaBKOW Mexay HUMH. [Ipy 3TOM mar KOJOHH B
TEMIIEPATYPHOM ILIBE JOJKEH OBITh paBeH IIary, IpUHATOMY JUIsl CPEAHUX KOJIOHH,
IIOCKOJIBKY HApy»Has CTEHa B IJIOCKOCTU TEMIIEPATYPHOTO 1IBA OTCYTCTBYET.

Ta6muna 8 IlpenenbHple paccTOSHUS MEXAY Ae(PopMaMOHHBIMU IIIBAMU

Marepuan kapkaca
Bun 3panus CTaJIbHOM 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 IEXH

[Ipu cranpbHOM Kapkace MpOAOJbHBIM IIOB B MECTax Mepemnana BbICOT
BBITIOJTHSIETCS] HA OJ{HOM KOJIOHHE C OMMMpPAaHUEM Ha Hee CTPOIMUIIBbHBIX (DepM B IBYX
ypoBHSX. B 3TOM cllydae KOJIOHHAa MPUBS3BIBACTCS Cpa3y K JIByM IPOJOJIbHBIM
OCSIM CO BCTaBKOM Mexk1y HUMHU 250 MM.

[IpuMblkaHUE TMOMEPEUHBIX MPOJIETOB K MPOJOJIbHBIM, HE3aBUCUMO OT
Marepuajia Kapkaca, TaKXe pellaeTcsi MyTeM IOCTAaHOBKU IAapHBIX KOJIOHH,
OTHOCSIIIIMXCS K Pa3HbIM MpOJIeTaM, MO JABYM pa30MBOYHBIM OCSM CO BCTaBKOM
Mexay HuMH. [lpy HaIuuuM TMOMEPEYHBIX MPOJIETOB JJISI BCEro 3JaHUsd
COXpaHSETCs euHas CeTKa pa3OMBOYHBIX OCCH.

VY nonepeyHoro TEMIIEPATypHOTO IIBa B MPOJOJIBHBIX IpoJieTax Kaxias
4acTh 3/IaHUSl JIOJDKHA MMETh CBOM KOJIOHHBI. 3/1€Ch, 10 TUIIOBBIM PELICHUSIM,
TEMIIEPATypHBIH IIIOB BBITIOJHICTCS O3 BCTaBKM. HecMOTpss Ha MOCTaHOBKY
MapHBIX KOJIOHH, COXPAHAETCS OJHA Pa30MBOYHAS OCh.

OCHOBHBIMH 0OBEMHO - MJIAHUPOBOYHBIMU napaMeTpaMu
31aHUS SABJISIOTCS:

MPOJIET, T.€. PACCTOSTHUE MEXK]y pa30MBOYHBIMU OCSIMU MPOOJIbHBIX PSAIOB
KOJIOHH WJIM CTEH,

miar, T.e. PacCTOsTHUE MEXAy pPa3OMBOYHBIMH OCSMH IONEPEUYHBIX PSI0B
KOJIOHH WJIM CTEH,

BBICOTA, T.€. PACCTOSIHUE OT YPOBHS TOJIa O HU3a HECylled KOHCTPYKIIUU
MOKPHITUS (B OJHOATAXKHBIX 3[aHUSAX) WIH PACCTOSHHE MEXKAY YPOBHAMH YHCTBIX
M0JI0B (B MHOTO3TaKHBIX 3/TAHUSX ).

COBOKYIHOCTh ~ PacCTOSIHMM MKy KOJOHHAMH B MPOJOJBHOM U
MONEPEYHOM HANPaBJICHUSIX Ha3bIBAIOT CETKOW KOJIOHH.

177



B kxene300eTOHHOM M CMEIIAHHOM KapKacax KOJIOHHBI KpalHEero psja mno
OTHOIIIEHUIO K MPOOJILHON pa30MBOYHON OCH UMEIOT HYJIEBYIO MPUBA3KY.

B Mmetammueckom kapkace npussaska 250 MM.

B nmo60oM kapkace KOJIOHHBI CpPeIHero psia 1Mo OTHOIICHUIO K IPOAOIBHON
Pa30MBOYHOI OCH UMEIOT LICHTPAJIbHYIO IPUBSI3KY.

B mob6om kapkace TopueBble  KOJOHHBI [10 OTHOIICHUIO KpalHen
MOTIEPEYHON pa30MBOYHOM OCH UMEIOT MPUBA3KY 500 MM.

B Topuax 3maHus 11 KpEIJIeHUsI CTEHOBBIX ITAHEJIEH YCTPauBatOT KOJIOHHBI
(paxBepka ¢ maroM 6 M CHYJEBOW MPUBA3KOM K KpalHEW MONEepedyHOn
pa3OMBOYHOM OCH.

B xene300€TOHHOM M CMEHIaHHOM KapKacax IpH JUIMHE mposieta 60 M u
oonee, B MeTauinyeckoM 120M u Oosiee ycTaHaBIMBAIOT TeMIlePaTyPHbIH LIOB,
KOTOPBIN PEIIACTCA HA ABYX KOJIOHHAX, KaXXJ1as U3 KOTOPBIX 110 OTHOLIEHUIO K OCU
TEMIIEPATYPHOTO IIBa UMeeT OpuBA3Ky 500 mMm. I11oB nenut 3qaHKE HA OTACIIBHBIE
TeMriepaTypuble Onoku. g oOecrieyeHuss NPOCTPAHCTBEHHOM KECTKOCTH B
cepeaHe TeMIIepaTypHOro OJ0Ka B KaKIOM Py KOJIOHH YCTaHaBIMBAIOT CBS3H :
IIPY 11are KOJIOHH 6 M — KpECTOBbIE, ITpH 11are 12 M — nopTabHbIE.

178



Homunanen
ble pa3Mephbl

n/n Marepuan kapkaca CeueHne OCHOBHBIX KOJIOHH Kononns! daxsepka
3/1aHUS B
IJIaHe
||Kpa171Hero psina ||cpe}1Hero psina ’
1 24x72 xKeae300eToH 800x400 800x500 xene3oberornbie 400x400
2 Kene300eToH 600x400 MeTaJUIn4ecKUe ABYTaBp B
36x72 400x400 toprax 400x155, B cpenanx
psamax mBemtep 400x115
3 48x72 CMeEIIaHHbIH 400x400 600x400 kenezooeton 400x400
4 MeTaJUIN9eCKUN 600x400 METAJUINYECKHE IBYTaBp B
60x72 400x400 topuax 400x155, B cpenaux
psanax mBemep 400x115
5 24x84 JKeJe300eToH 800x400 800x500 xene3oberonnbie 400x400
6 xKene300eToH 600x400 METaJUIMIEeCKHE IBYTaBp B
36x84 400x500 topuax 400x155, B cpennux
psanax mBemep 400x115
7 CMEIIaHHBIN 800x400 MeTaJUIMIEeCKHE IBYTaBp B
48x84 800x500 topuax 400x155, B cpennux
psanax mBemep 400x115
8 MeTaJUINYeCKHUI 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 METaJLIN4ECKUE IBYTaBP B
topuax 400x155, B cpenanx
panax msemnep 400x115
11 60x96 MeTaJUINYeCKUI 600x400 400x400 METaJNIN4ECKUE IBYTaBP B
topuax 400x155, B cpenHux
psanax msennep 400x115
12 24x60 JKeJe300eToH 800x400 800x500 xene3oberonnbie 400x400
13 36x60 JKeJe300eToH 600x400 400x500 MeETaJUIM4ECKUE IBYTaBD B
topuax 400x155, B cpenHux
psanax msennep 400x115
14 48x60 CMETIaHHBIHA 800x400 800x500 xenezo0etonnbie 400x400
15 METAJUTMYECKHE ABYTaBp B
60x60 MeTaTHIeCKUi 600x400 400x400 topuax 400x155, B cpemaux
psanax mBemiep 400x115
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16 MeTaJUIn4YeCKUe ABYTaBp B
48x96 CMEILaHHBIH 800x400 800x500 topuax 400x155, B cpenaux
psanax mBennep 400x115

Xox padoThI:

1. BeraepTuTh pa30uBOYHBIE OCH, UX 0003HAUUTH.
2. YKa3aTb pacCTOSIHHS MEXy pa30MBOYHBIMU OCSIMU (ILIar, MPOJIET).
3. BeIuepTUTH KOJIOHHBI KPAWHETO psiaa.
4. Bp1uepTUTh KOJIOHHBI CPEIHETO psja .
5. BeiuepTuTh KOJOHHBI (paxBepKa.
6. O603HaYUTH TEMIIEPATYPHBIN LIOB.
7. Yka3aTb NpUBA3KUA TOPLEBBIX KOJIOHH K IMONEPEYHBIM pPa30MBOYHBIM OCSM,
IIPUBS3KU KOJIOHH K OCH TEMIIEPaTypHOTO I1IBa .
[Ipumeuanue: - 37aHKUS IBYXIIPOJIETHBIE ISl BCEX BaPUAHTOB;
-1I1ar KOJIOHH KpalHero psaaa 6m, cperHero -12m;
- HOMEp BapHuaHTa OIpPEAEIIAeTCs 10 HOMEPY B )KypHaJse rPYIIb.

Tab6nuua 1. Beibop BapranTa
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Pucynok 1. [Ipumep BoImosHEHUS paOOTHI.

KoHTpoJibHBIE BONIPOCHI

500

cpesHie HonoHHE! ! ! ! ! ! ! :
Ha HIX ONYIPAIOTCA l

TT T T T T

6000

# ] 8
u

deprl 1 panst
MOTYT CTORTH ©

warom 612 M : f[]~

I $00

6000

P00

NPONeT 3aaHHA
6,9,12, 18, 24,30, 36 m

500

6000

= KONOHHbL |
& Topuesoro
< daxeepra
" OHI HYKHI
5 OHH HYRHE
o ANA
o7 kpennerua
~ CTEHOBLIX
[=2] ~
« NaHenei

KpaiHue p*onouuu
OCHOBHOTO KapKaca

6000

T®

NPONET 2AaHHA

_T_y 500 500
npusAaska Kpaﬁunx KONOHH Y ennepar Fﬁ!:lﬁ
B

T
TApYoB 06A3aTeNsHO ; wo!
5001m. 310 flenaerca ana HyNnesas | HeHynesas
1010, 4TOBbI MeXAY NpHBA3KA | MpWBR3KA

KorlosHOi U CTenoR | Lar konowy | Wwar KOMIOHH | War KOMoKM | War KONOKM | War KQNIOHH | War KOMOKH | War KONIOHH WAl KONOHK |
NOCTABHTL CTOUKY B 12m| 6uwm 128 | 6unu12m [ 6nan 12w | 6w 12n | 6w 12m | Buwnui2n | 6nan 12w
caxsepka gna kpennexns ANvHA 303HHA

CTEHOBLIX NAHENEH, O @ @ @ dSJ @ @ @ (g

KakoBbI OCHOBHBIE THUIIBI IPOMBIIUICHHBIX 30aHUI?

KakoBbI OCHOBHBIE KOOPAMHALMOHHBIE Pa3MEPhI IPOMBIIIIIEHHBIX 3JaHUN?

KakoBO Ha3HaYeHUE OJJHOITAKHBIX MPOMBIILIIIEHHBIX 3JaHUI?

B 3panusax ¢ kene300eTOHHBIM U CMEIIaHHBIM KapKacaMH KOJIOHHBI KpalHUX

pPSI0B MO OTHOLIEHUIO K MPOJOJIbHBIM PAa30MBOYHBIM OCAM KaKyl0 HMEIOT

MIPUBSI3KY?

5. KonoHHBI CcpemHUX pSAOB B KEIC300€TOHHOM, CTAJIbHOM U CMEIIaHHOM
KapKacax Kakyl UMEIOT MPUBS3KY MO OTHOLIEHUIO K MPOI0IbHON pa30MBOYHOM
ocu?

6. KonOHHBI KpailHUX pAIOB B CTAIBHOM KapKace MO OTHOUIEHUIO K IPOJIOJIbHON
Pa30MBOYHOM OCH KaKyI0 UMEIOT MPUBS3KY?

7. TopleBble KOJOHHBI OCHOBHBIX PSIOB JIIOOOro Kapkaca MO OTHOIICHHIO K
KpaitHeil monepeyHol pa3dMBOYHON OCH KaKyI0 UMEIOT MPUBS3KY?

8. Kosonus! (haxBepka yCcTaHABIMBAIOTCS B TOPIIAX MPOJIETOB C KAKUM IIarom?

)
=

g

b A
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9. Ilepeuncnure KOHCTPYKTUBHBIC AIEMEHTHI OHOATAXKHOTO MPOMBIIIUICHHOTO
3aHUSI U3 COOPHOTO Kelle300€TOHA B COOTBETCTBUH C UX LU(PPOBBIM
0003HaYCHHEM Ha PUCYHKE 1.

10. HazoBHUTE OCHOBHBIC ITapaMEeTpPHI 31aHUSI, 0003HAYCHHBIC OYKBAMHU.

o
& )
-
-

o
N
o)

e
™ \ " ;

Puc.1. OnqHosTaxkHOE MPOMBILIIJIEHHOE 3/IaHKE U3 COOPHOTO JKeJie300eTOHa

Tema 26. OcHOBBI NPOCKTUPOBAHUSA POMbILIICHHBIX 31AHUI.
IpakTnueckoe 3ansitue Ne 53
2. IloctpoeHnue muaHa NpOMBIIUIEHHOTO 3/IaHUs B IPOrpaMme ABTOKaJ.

Heab 3anaTus: Hayuntbes nonOuparb KOHCTPYKTUBHBIE 3JIEMEHTHI U
CTPOUTB IJIaH MPOMBIILIEHHOTO 3/IaHUA.

3aganue: IlogoOpaTh KOJOHHBI U «IIPHUBSA3ATH» HUX K KOOPAMHALMOHHBIM
ocsiM Ha 1uiaHe 3aanus. [logoOpaTh MOABEMHO-TPAHCHIOPTHOE OOOPYIIOBaHUE
IPOMBIIIUIEHHOTO 3[aHUsI U PA3MECTUTh €r0 Ha IJIaHE C IPUBSI3KO» K KOJIOHHAM.
[TonoOpaTh  CTEHOBBIE OrpakACHUS M  PACIONOXKHTh HMX Ha  IUIaHE.
3anpoeKTUpPOBATh AIEMEHTHI (haxBepKa.

IHoa0op KOHCTPYKUMIA MPOMBILNIEHHOTO 31AHNUS

182



Kononnsl kapkaca. Buja KOJOHH OCHOBHOTO KapkKaca 3aBHUCHUT OT
BBEIOPAHHOTO MaTepuaja Kapkaca, rabapuToOB TMPOJIETOB H TPY30MOIBEMHOCTH
MOCTOBBIX  KpaHOB.  Pa3paGoTaHbl ~ THUIOBBIE  KOHCTPYKIIMH  COOPHBIX
KEJIe300€TOHHBIX KOJIOHH IS 3aHWi 0€3 MOCTOBBIX KPaHOB BBICOTOW OT 3 /10
14,4 M 1 171 31aHUM ¢ MOCTOBBIMHM KpaHaMu (TIPSMOYTOJBHOTO CEUEHHUs] — IpHU
BbIcOTE OT 8,4 10 10,8 M, ByxBeTBeBbIE — IpH BbIcOoTE OT 10,8 10 18 M).

CranpHble KOJIOHHBI MOTYT OBITh CIUIOIIHOTO M CKBO3HOTO THIIOB C
MIOCTOSSHHBIM W TEPEMEHHBIM 10 BBICOTE ceYeHHEM. KOJIOHHBI CIJIOIIHOTO
MTOCTOSIHHOTO CEYEHUS U3 CBAPHOTO MIMPOKOIMOJIOYHOIO JIBYTaBPA HCIOIB3YIOT B
3MaHUSX 0€3 MOCTOBBIX KPaHOB BBICOTOM 10 8,4 M, a TaKkke B 3HaHUSAX C
MocTtoBbiMU Kpanamu Q [1 20 T BbIcoTOM 8,4 - 9,6 M. B oCTanpHBIX Cilydasx
IIPUMEHSIIOT IBYXBETBEBBIEC KOJIOHHBI C HUKHEN PELIETYATON Y BEPXHEMN CIUIOIIHON
YaCTSIMHU.

Ca3u. JIns TOBBIICHUST YCTOMYMBOCTH OJHO3TAXHBIX 3JaHUM B
MPOJOJLHOM HAMNPABJICHUU TMPEAyCMAaTPUBAIOT CUCTEMY BEPTUKAIBHBIX W
TOPU30HTAIBHBIX CBSI3€M MEXKy KOJIOHHAMHU KapKaca U B IOKPBITHH.

BepTukanbHble CBS3UM MEXAY KOJOHHAMHU (KPECTOBBIE WA TOPTAJILHBIC)
YCTAHABJIMBAIOTCA B CPEIHEM IIare KOJOHH B KaXJIOM TeMIepaTypHO-
nedopmanrionHoMm 61oke. [Ipy HanMYMK MOCTOBOTO KpaHa IPEeayCMaTpHBAIOTCS
MOJAKPaHOBbIE (HUXKE MOAKPAHOBOM OaIKU) U HAJIKPAHOBBIC CBSI3H.

IIpuBsi3Kka KOJIOHH K NPOAOJIbHBIM Pa30MBOYHBIM 0CIM

Ilo OoTHOMIEHHIO K NMPOAOJBHBIM OCSM CPEIHHME KOJIOHHBI MMEIOT OCEBYIO
NPUBS3KY, TO €CTh N'€OMETPUUYECKHE OCHU KOJOHH COBMAJAOT C pa30MBOYHBIMU
ocsiMu 31anus. KpaliHue KOJIOHHBI MOTYT UMETh MPUBA3KY HYJIEBYIO Wi 250 MMm.
[Ipn HyneBoM NpUBA3KE HAPYXKHAsI TPAHb KOJIOHHBI COBITAJIAET C pa3OMBOYHOM
ocbt0 3aaHudA. Ilpym mpusszke 250 MM rpaHp KOJOHHBI CMEIIAETCA HAPYXKY OT
Pa3OMBOYHOM OCH 31aHUSI.

TaoOmura 9
YHudunupoBaHHbIE pa3Mephl TPUBSA3KKM KOJOHH KpaWHEro psga K
TIPOJIOJIBHON Pa30MBOYHON OCH B OJTHOATKHBIX 3MaHUIX

XapakTepuCTUKa MPOMBIIIJIEHHOTO 31aHUS MpUBS3Ka

3maaus (IPoJIeThI) CO COOPHBIM KEJIe300€TOHHBIM 1
CMEIIIaHHBIM KapkacoM 0e3 HyJIeBas

MOCTOBBIX KPAHOB ¥ TOACTPONUIIbHBIX KOHCTPYKIIUM:

- BO BCEX ClIydasx

3nanHus (IPOJIEThI) CO COOPHBIM KEJIe300CTOHHEIM U
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CMCIIaHHBIM KapKaCOM C

MOCTOBBIMU KpaHaAMMH:

- =6 m; H<14,4 m HYJIEBas
- =6 m; H>14,4 Mm a=250 Mmm
- 1I=12 m npu m1060# BBICOTE a=250 mm

3manus (MPoJIEThI) CO COOPHBIM KEIE300€TOHHBIM 1
CMEIIaHHBIM KapKacom 0e3

MOCTOBBIX KPaHOB U C MOCTOBBIMH KPpaHaAMMU:

- TpU HAIMYUU TOJICTPONMIIbHBIX KOHCTPYKIIUN a=250 Mmm

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 Mmm
- C MOCTOBBIMH KpaHamu a=250 Mmm

IIpuBsi3Ka KOJOHH K MONEPeYHbIM Pa30MBOYHBIM OCSIM

B MeCTax IMOMNEPEYHbIX  TeMIepaTypHO-Ie(pOpMaIMOHHBIX  IIBOB,
pa3aeNoNMX MPOJOJIbHBIC MPOJIEThl, K OJHON MOMEPEUYHOW OCH TMPUBS3HIBAIOT
JIB€ KOJIOHHBI CO CMEIIEHHUEM OCEH KOJIOHH OTHOCHTEJIBHO Pa30MBOYHON OCH Ha
500 MM B 00€ CTOPOHBI.

KoJsioHHBI, pacnosiokeHHbIe B TOPIIaX MPOJIETOB, CMEIIAIOTCS OTHOCUTEIIBHO
KpaiiHel mornepeyHor pa30oMBOYHON OCH BHYTph 3aaHus Ha 500 MM (mo ocu
KOJIOHHBI) HE3aBUCUMO OT MaTepuaja KOJOHH, UX IIara v BhICOTHI 31aHus. Takoe
PacCIOJIOKEHUE JAET BO3MOKHOCTh IOMECTUTh BEPXHIOKO YaCTh KOJIOHH TOPLEBOTO
daxBepka MEXIy KpaWHEH CTpPONMWIbHON KOHCTpyKIuMed u crteHou. [lpu stom
Hapy>XHbI€ TPaHU KOJIOHH TOPIIEBOTO (paxBepKa TOJDKHBI COBIAJATh C KpaitHen
MoNepeYHON pa3ouBOYHOM Ochbio. Takum oOpa3zoM, oOecreurnBaeTCsl BO3MOXKHOCTD
HABECKH TOPIIEBBIX CTCHOBBIX TMaHENeH K KoJIOHHaM (paxBepka Mo Bced BHICOTE OT
moJia J10 MOKPBITHS.

JInst KperuieHusl TOPUEBOM CTEHbI K KOJJOHHAM OCHOBHOT'O Kapkaca B 3a30p
MEXIYy KOJOHHOM W CTEHOM YCTAaHABJIMBAIOTCS IPUKOJIOHHBIE CTAJbHBIE CTOMKHU
daxsepka ceuenuem 300x300 MM, MpuBaprUBaeMble K CTaIbHBIM KOJIOHHAM WJIH K
3aKJIQIHBIM JCTaJISM KeJIe300€TOHHBIX KOJIOHH.
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Pucynox 20 - [IpuBsizka 31eMEHTOB K pa30MBOYHBIM OCSIM 3JJaHUH,
000pYyIOBaHHBIX KpaHAMU: a- JKEJIe300€TOHHBIE KOJOHHBI ¢ I1arom 6 uimu 12 m; 6
- CTAJIbHBIE KOJIOHHBI; B - CPEJTHUE PAJIbI KOJIOHH; T - MONEPEYHbII
TEeMIIEPATYPHBIH IIOB; J - MPOJAOJbHBIA TeMIEPaTypPHBIH IIOB.

Xoxa padoTsi:

1 CoryacHo BBIJAHHOTO 33JJaHUS BBIYEPTUTH KOOPAUHALIMOHHBIE OCH 3/IaHUSI.

2 B 3aBucuMoCTH 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 I0J1I00paTh MOABEMHO-TPAHCIIOPTHOE 00OPYAOBAHKE 3AAHUS
U BBIOJIHATH €r0 «MPUBA3KY» Ha TUIaHE 37aHUS C YCIOBHBIM O0O3HAUECHUEM
TOPMO3HBIX yHOpoB. IlOCKONMBKY KpaHBl HAXONATCSA BBIIIE, YeM IUIOCKOCTb
MIOCTPOCHUS TUTaHA 3/IaHUS, OHU BBIUEPUMBAIOTCS MMyHKTUPHBIMH JTHHUSIMHU.

4 B 3aBUCHMMOCTH OT TOJIIMHBI CT€H M CIMOCO0a WX KPEIJICHHWsSI K KOJOHHaM,
noo0paTh CTEHOBbIE MAHENU U PACIOJIOXKHUTh MX Ha IUIaHe 3/1aHusd. B mecrax
CTBIKA CTEHOBBIX IaHEJEH, I/le HET OCHOBHBIX KOJIOHH, MOJ00paTh U YCTaHOBUTH
(haxBepKOBbIC KOJIOHHBI

5 3amapkupoBaTh BCE€ KOHCTPYKTHUBHBIEC 3JIEMEHTHI, MOKa3aTh KOOPIAWHAIIMOHHBIE
OCH 3[IaHUs, IOCTaBUTh BCE HEOOXOAUMBIE pa3Mephl U YCIOBHbIE 0003HAUEHUS.

6 CocTaBUTh  TOSCHUTENBHYIO  3alUCKy, OTPAXAIOIIyl0  BBIOPAHHYIO
KOHCTPYKTHUBHYIO CXEMY 3/IaHUsI, BCE MOJ0OpaHHBIC JIEMEHTHI C UX 3CKH3aMHU U
pasMepami.

7 CoctaBuTh cCHeUM(PHUKAIUIO BCEX HCIOJIb30BAaHHBIX  KOHCTPYKTHUBHBIX
aneMeHToB, yka3aB [ OCT uzaenuii, MapKu U UX KOJIMYECTBO.
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Pucynok 2. [Ipumep BBINOMHEHUS MJ1aHA MPOMBIIIJICHHOTO 31aHUS

KoHTpoJbHBIE BONIPOCHI

Kak nmoabupatot ceueHusi KOJOHH NPOMBIIIIEHHOTO 31aHus?
Kak pacnonaratot KOJOHHBI KpallHUX PSAJIOB?

Kak pacnonaratot KOJOHHBI KpallHUX PSAJOB?

Kak pacronarator KoJOHHBI B TEMIIEpATypPHOM IIIBE?

Kakyro npuBsizKy UMeroT (haxBEepKOBbIE KOJIOHHBI?

[IpaBuiia NpUBSI3KKA TOPIIEBBIX KOJIOHH (a).

[IpaBuna npuBS3KU CpEeTHUX KOJIOHH (0).

[IpaBwia NpUBSI3KK KOJIOHH B TEMIIEPATyPHOM IIIBE (B).

Tema 27. O0beMHO-IVIAHUPOBOYHBbIC U KOHCTPYKTHBHbBIC PeLICHUS
NPOMBbINLIEHHBIX 3aHUH.
IIpakTnueckoe 3ansaTue Ne 54
2. IlpoexTrupoBaHue OBITOBBIX TOMEIICHHM.
CocrapieHue HKCINTMKALMY TOMENIEHU M.
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Heab 3ausaTusi: M3yuuTh conepkaHue U NOCIEA0BATEIIbHOCTh
MIPOCKTUPOBAHMS OBITOBBIX TTOMEIIECHU, COCTABIICHHE SKCITUKAIIUN TTOMEIIICHUM.

Xoa pabéoThi:

[lepen TeM Kak MPUCTYNUTH K IUIAHUPOBKE OBITOBBIX U aJIMUHUCTPATUBHBIX
MOMEIICHHUM, Halo CJeNaTh HEKOTOpbIE MpEe/IBApUTEIbHBIE pPacyeT: YCTAaHOBUTh
nepedyeHb TPeOyeMbIX HOPMaMU OBITOBBIX MOMEIIEHHWHA M YHUCIO HEOOXOIUMOTO
JUIsl HAX OOOpYIOBaHHSA; OMNPEIEIUTh IMEPEYeHb KOHTOPCKUX W TEXHUYECKHX
MOMEIICHHI, a MPU pa3sMEIICHHH WX BO BCIIOMOTaTEIbHOM 3/IaHUHM — pa3MeEphl U
ATaXHOCTh 3TOTO 3JaHUS.

W cXoIHBIMU JaHHBIMU JIJTS IEPEUYHUCIICHHBIX PACYETOB CIIYXaT MPUIIAracMble
K 33JJaHUI0 CBEICHHS O YHCIEHHOCTH padOYMX U CIYKAIIUX, KOTOPHIE COCTABIISIIOT
1o opme Neb.

Ecnu B 3aaHuu He NMpUBENIEHBI CAaHUTAPHBIE XAPAKTEPUCTUKHU MPOIECCOB,
YCTAaHOBUTh MX JIOJDKEH caM MpoekTaHT. CaHUTapHBbIE XapaKTEPUCTUKH, COCTaB
OBITOBBIX TOMELIEHUH M UX OOOpYyIOBaHUE HA3HAYAIOTCS B COOTBETCTBUM C
Hopmamu CHull.

[ToncueTam MOANEKUT ClIEeyIOIIME 000PYAOBAHUE OBITOBBIX MIOMEIICHUN:
a) [ns rapaepoOHbIX( B 3aBUCHUMOCTH OT CIIOCO0a XpaHEHUS OJCXKIIbI)- YHUCIO
KPIOYKOB Ha BEIIAJKax , THUI W YHUCJIO HIKA(QUUKOB M OAEXKIbI, TPOTIKHOCTh
CKaMei JJ1s IepeoeBaHus U T.11.;

b) Jlns MyXCKHUX TyaJIeTOB YUCJIO YHUTA30B, MHUCCYapOB M YMBIBAJIbHUKOB, JJIs
KEHCKHX — YHCIIO YHUTA30B U YMBIBAIbHUKOB;

¢) I My»KCKMX M KEHCKUX YMBIBATBHBIX YUCJIO YMBIBAJTLHUKOB, JIJIST TYIICBBIX —
YUCJIO JYIIEBBIX CETOK,a TAaKK€ YHCIO MECT U MNPOTSKEHHOCTh CKameill B
MOMEINICHHIX TIepe AyIIaMU; YUCIO KaOWH TyaJleTOB, PYYHBIX M HOXKHBIX BaHH U
T.J.;

d) Jlis momenieHuii TUYHOM THUTUEHBI MPU KEHCKUX TyajleTaX — YHUCIO0 KaOWH ¢
TMTUEHUYECKUM JIyIIEM.

Kpome Toro mo CHull pomxeH ObITh yCTaHOBJIEH TMEpeUYeHb MPOUYUX
NOMEILIEHN  OBITOBOrO  OOCIY)KHMBaHHS B  3aBHCUMOCTH OT  XapakTepa
npous3BojACTBa ( I CYIIKH, OOECTIBUIMBAHWSA WM O00€3BpPEKMBaHUSA padoueit
OJIeXbl, KypeHusi, 000orpeBa pabouux, npuemMa nuiiu, 0yQpeToB, 3ApaBIyHKTOB U
T.IL.).

[Ipu mpoeKTUPOBAHUM MPOU3BOJICTBEHHBIX 3/IaHUN 3HAYUTEIIbHBIX PAa3MEPOB
uX OBITOBbIE W KOHTOPCKME TMOMEUIEHUSI OOBIYHO  pAaCMOJaraloT  BO
BCIIOMOT'aTE€JIbHOM 3JaHUHM, KOTOPOE MOXET OBbITh MPUCTPOEHO K OCHOBHOMY
KOpPIYCy WM TOCTPOCHO OTIEIBHO M COEAMHEHO C OCHOBHBIM TEIUIBIMU
nepexonamMu. BcmomorarenbHble 3/aHUS Yalle BCEro BBHIOMPAIOT KapKacHOU
cucremsbl 1o cepuu NN-04, BeicoToli B 2-4 3Taxka pu €ro BbicoTe 3,3M.

upuny 31aHUs TpuHUMAKOT 12-18 M, a CeTKy KOJIOHH — pa3MepoM 6x6 u
3x3.
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YroObl YyCTAaHOBUTH pa3Mepbl U STAXKHOCTh BCIIOMOTATENBHOTO 3aHUSA,
MOACYUTHIBAIOT IUIONIAAb MOMENIEHUA. TOYHO ONpenenuTh AJTy IUIOWAIb
JIOBOJILHO TPYAHO H3-3a OOJblIOro uucia (HakToOpoB, KOTOPbIE HEOOXOAUMO
YYUTHIBATh ( IIMPUHBI MOMELIEHUHM, BHJIa OOOpPYAOBaHMS, CTENEHU YIAYHOCTU
KOMITOHOBKH U T.1.).

[IpuBeneM HEKOTOpPbIE OPHUEHTUPOBOYHBIC TIOKA3aTEIH, BbIpaOOTaHHBIC
MPAaKTUKOM TPOEKTUPOBaHUA. PekoMeHAyemble TOKa3aTelau HE SBISAIOTCA
HOPMATUBHBIMHU, LIEJ]b UX — TOMOYb O0YYAIOLIUMCSI B OPUEHTUPOBOYHOM TOJICUETE
IUIOIIAAN Uil OMNpPEAENICHHsT HEOOXOAUMBIX MapaMeTpPOB BCIIOMOIATEIbHOIO
3JTaHUA.

HluprnHa BCOMOTATENbHOTO 3/aHUA MpUHATA 12 M, 9TO Hambojee 4acTo
BCTPEYAIOTCS B YUEOHBIX MPOEKTAX.

Hopwmsbl pacyera muionjageil aAMUHUCTPATUBHBIX MOMEIICHUI PHUBEACHBI B
CHull

[Inomanb TEXHUYECKUX MOMEIEHUH (BEHTWIALMOHHBIX KaMep, OoiiepHOn
U Jp.), @ TaKXKe MEJIKUX XO3AHCTBEHHBIX IOMEIIEHUNH MOXKHO MPHUHATH AJIs
OPUEHTUPOBOYHBIX MOJCYETOB B pasmepe 3% cymMMapHOH IJIOMAAN OBITOBBIX M
aAMUHUCTPATUBHBIX MomemeHu . Ilnomans, 3aHuMaemasi JIECTHUYHBIMU
KJIeTKaMu , OyJeT cocTaBisaTh mnpumepHo 20mn, rae 20- moiomags OJHOU
JIECTHUYHOW KJIETKH Ha IUIAHE 3TaXka, M2; M — YHUCJIO JICCTHUYHBIX KJIETOK; N —
YUCJIO TPUHUMAEMBIX 3TaXEH.

[locne cyMMmHpoBaHHS BCEX MOJCYUTAHHBIX IUIOIAACH MOJydaem
HEKOTOPYIO IJI0ma b A (B KBaJpaTHbIX METpax), K KOTOPOW MpUOABIISIEM:
IJIOLIAAb, 3aHUMAEMyl0 B IUIAHE MEPEropoAKaMHU U JIPYTMMH KOHCTPYKIUSMU
31aHUs, YCIIOBHO MPUHUMAEMYIO B pazMepe 5% momany A.

B urtoro nonyyaem cyMMapHyIo Iaomab S (B KBaJPATHBIX METPAX).

3afaBasch 3TaXXHOCTHIO U TUIIOBOM LIMPUHOM B OCsAX B, MOXKHO onpenenuThb
HEOOXOUMYIO JITUHY 37aHus (B METpax) :

L=S/nB
U BpIOpaTh MOAXOAIIYIO TUIIOBYIO CEKIHIO.

Janee HeoOXOIMMO ciaeNnaTh ICKU3bl IJIAHUPOBKU 3[aHUS M PACCTaHOBKHU
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 TMpeBBIICHHE OSTOW BEJIUYHMHBI B
Pa3yMHBIX Npejenax (A1 MPUMEHEHUs TUTTOBBIX PEIICHU).
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Tabmuma 1 IlpumepHas 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
TIOMEIEHHA MOMETIIEHHA M2 MOMEIIEHH T
1
KoHTpoJsbHBIE BONIPOCHI
1. Kak paccuuThIBaIOT IIIOIIA 11 OBITOBBIX MOMEIICHUI?

190




2. Kakumu [1oKyMeHTaMH TOJB3YIOTCSA JJIA OMNPENENICHUs HEoOXO0IuMOn
IUIOIIAI1 OBITOBOIO OMELEHUS ?

Tema 27. O0beMHO-INIAHUPOBOYHBbIC U KOHCTPYKTHBHbBIC PeLICHUS
NPOMbILNLIEHHBIX 31aHU.
IIpakTnueckoe 3anarTue Ne S5
3. TloctpoeHue pazpe3a MPOMBIILICHHOTO 3[JaHUs B TporpaMe ABTOKA/l

Henas 3ansaTusi: HayuuTbcs KOHCTpyHUpOBaTh pa3pe3 MNPOMBILIIEHHOTO
3JTaHUA.

3anava: 3aKOHCTPYMPOBATH MMOMEPEUHBIN Pa3pe3 MPOMBIIUIEHHOTO 3AaHHUS C
HCIIOJIb30BAaHUEM paHEE MOJOOPAHHBIX KOHCTPYKIMA M MEXaHU3MOB (KOJIOHHBI,
AJIEMEHTHI MOKPBITUS, MOABEMHO-TPAHCIOPTHOE oOopynoBanue). IlonoOpate u
PACIIOJIOKUTh MO BBICOTE CTEHOBBIE OrPaXKIAIOIINE KOHCTPYKUMU U OKOHHBIE
3aI0JIHEHUS.

OO0wmue cBegenns

IIpu mocTpoeHnH paspes3a MOKa3bIBAIOT TOJBKO KOHCTPYKIMH, ITONAJA0IIUE
B IUJIOCKOCTh CEYEHMS] WJIM HAXOMSIIHUECS HEMOCPEACTBEHHO 3a IJIOCKOCTHIO
cedyeHus: (pyHIaMeHThl, GyHIaMEHTHbIE OajKH, CTEHbI (C pa3pe3Koil Ha MaHEeIHn),
NEPEKPBITUS. U TOKPBITUA, (POHAPH, TJIOLIAJKH, JECTHUIIbI, TOJKPAHOBbIE OaKu,
MOCTOBBI€ WJIU MOJIBECHBIE KPAHBI.

Ecnu B npoioiasHOM pazpe3e Ha O0NbIIOM MPOTSHKEHUH UMEIOTCS YYACTKH C
MHOTOKPATHO MOBTOPSIOIIUMUCA OOBEMHBIMU U KOHCTPYKTHUBHBIMH PEIICHUSIMU,
pa3pe3 JIOmyCKaeTcs BBINOJHATH C paspbiBamMu. llpu 3TOM  00s3aTeNbHO
MIOKAa3bIBAOT TOPLBI 3JaHUs, Al KOJOHH C YCTAHOBKOW BEPTUKAIBHBIX CBA3EH I10
KOJIOHHAM, TEMIEpaTypHbIi  IIOB, MPHUMBIKAHUE K  I[EPHEHAUKYISIPHO
PacnoJIOKEHHOMY IIPOJIETY U CaM 3TOT IPOJIET.

[Tonepeunslit pa3pe3 BbIUEPUUBAETCS MTOJIHOCTHIO, 0€3 pa3pbIBOB.

Ha uyeprexx BHe pa3pe3a HAHOCAT BBICOTHBIE OTMETKHM B MeTpax (C Tpems
3HAKaMU II0CJE€ TOYKH): YPOBHS 3€MJIM, 3aJ0KE€HHs MOJOIIBBI M BEpXa CTAKaHA
dbynnamenTa, Bepxa (yHIAMEHTHOM Oalku, HHM3a U BepXa OCTEKIICHUs, HH3a
NepBOM TaHenW, Bepxa MOCIEAHEN NaHenw, Mapamnera WId KapHHU3a, Bepxa
MOKPBITUS POHAPSI.

BuyTpu ueprexxka pa3pe3a MPOCTABISIIOT OTMETKH YPOBHS YHCTOTO IoJja
nepBoro sTaxka (+0,000 M), HM3a W Bepxa HECYIIUX KOHCTPYKIUH, TOJOBKH
MOJIKPAHOBOI'O peibca, MPOMEXYTOUHBIX IUIOLIAAO0K, JIECTHHUI, BepXa MPOEMOB,
o0Ope3a 1 Bepxa BHYTPEHHUX CTE€H U NIEPErOpPOJIOK.

Ilog paspe3amMu pacnosiararoTcs JBE pa3MEpHbIE JIMHMM: Ha NEpPBOM
YKa3bIBAIOT pa3Mephl MEX]Ty Pa30MBOYHBIMU OCSMHU KOJIOHH M KallUTalbHBIX CTEH,
Ha BTOPOW — rabapuTHbBIE pa3Mephl MEXTy KpaWHUMH pa3OMBOYHBIMHU ocsiMu. Ha
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pa3pesax yKa3bIBalOT MPUBS3KY KOJOHH KapKaca K pa30MBOYHBIM OCSM M TOJIIIHHY
Hapy>KHbIX CTECH.

KoHCTpyKTUBHBIN pa3pe3 MpOAOJIBHOW HApyKHOW CTEHBI BBINOJIHIETCS OT
nojouBel GyHAaMEeHTa A0 napanera (KapHu3a) BKItouuTenbHO. [Ipu mpopabotke
paspesa Hapy>KHOU CTEHbI HY’KHO OOpaTUTh BHUMAHUE Ha CJIETYIOIINE BOTPOCHI:

- KOHCTPYKIUSI U TIyOMHa 3a0kKeHus1 pyHIaMeHTa, IOKOJIbHONW YacTH
CTEHBI U OTMOCTKU;

- COCTaB CJIOEB I10JIA;

- KOHCTPYKIIMSI CTEHOBBIX TMaHENed M KpEIUIeHHE HX K D3JIeMEHTaM
Kapkaca, MaTepuall U KOHCTPYKIIUSI OKOH;

- KpEIUIeHHE OIKPAHOBOM OaNku (€CJIU €CTh) K KOHCOJIM KOJIOHHBI,

- KPEIUICHHE CTPONMUIBHOW KOHCTPYKIIMU K KOJIOHHE;

- KOHCTPYKIIUS Taparera uid KapHu3a, COCTaB KPOBJIH.

HanmeHoBaHME U TONIIMHY CIOEB KOHCTPYKUWH MOKPBITHS, IEPEKPHITUN U
MOJIOB YKa3bIBAIOT

B BBIHOCHBIX HQAMHUCIX - «hraxkax». BeimonHseTcs npuBs3zka
KOHCTPYKTHUBHBIX ~ DJIEMEHTOB K  Pa30MBOYHBIM  OCSIM,  IPOCTABJISIIOTCSA
HE0OXOMMbIE Pa3Mephl U BHICOTHBIE OTMETKHU.

CreHOBBIE  OrpaXXJarollMe  KOHCTPYKIIMM  IPOMBILIIJICHHBIX  3JaHUU
BBITIOJIHAIOTCS. M3 MEJKOIITYYHBIX MAaTepHalioB (KUPIHUY, MEJIKHE OJIOKH),
CTEHOBBIX TMaHeJel, JHUCTOBOro Marepuana. JKene300€TOHHbIE OJHOCIIOWHBIE
MAHEIW NPUMEHSIOT JJI1 HEOTAaINIMBAaeMbIX 3AaHui. [lpy mare KojJoHH 6 M
KeJ1e300€TOHHBIE TaHEIN UMEIOT CIUIONIHOE ceueHue ToMmMuHoN 70 MM, a npu 12-
METPOBOM IlIare KOJOHH — TMaHENIH MPOCKTUPYIOT PEOPUCTHIMH C BBICOTOM
KOHTYpHBIX pedep 300 mMm.

JlerkoOeTOHHBIE MaHEIN ST OTAIJIMBAEMBIX 3[aHUM C IIaroM KOJIOHH 12 M
MPOEKTUPYIOT TJIOCKUMHU OJHOCHOWHBIMU. [lepemblueuHbie naHenu (HaJIOKOHHbBIE
U TOJIOKOHHBIE) CO CTOPOHBI MPHUMBIKAHHUS OKOHHBIX 3allOJIHEHUN YCHIICHBI
TOPU30HTAJILHBIMU pEOpaMH.

Packmanky maneneid mo BBICOTE CIeAyeT JeiaTh TakK, 4TOOBl OJUH U3
rOPU30HTAIBHBIX IIBOB pacnonaraics Ha 0,6 M HuUXke Bepxa KOJIOHH. DTOT IIOB
JIETUT CTEHY IO BBICOTE€ Ha JBa spyca. llaHenu HMKHEro sipyca Kpemsitcsa K
KOJIOHHAM, a BEpXHEro — K KOHCTPYKIIUSIM MOKpbITUS. BeicoTa mepBoro sipyca, B
3aBUCUMOCTH OT COOCTBEHHOM MacChl W HeCyIled CIOCOOHOCTH TaHesen
coctapisier 12-24 M, a nocneayomux spycos 4,8-6 M.

B HABECHBIX CTEHAX MaHEeIW HaJl OKOHHBIMU MPOEeMaMHu U BHU3Y SPYCOB
Ha TJIYXUX y4acTKaxX OMUPAIOT Ha CTaJbHbIE KOHCOJIH, MPUBAPEHHBIE K KOJOHHAM.
Jnst pa3MenieHus TMOJIKKM Yroyika, OOpa3yloLIEro OMOPHYI0 KOHCOJb, MEXAY
KOJIOHHOM W MaHeJsIMU COXpaHstoT 3a30p 30 M. [IpoMexxyTouHbIe TaHEIU SIPYyCOB
KpEIAT K KOJJOHHaM Ha THOKUX CBS34X, JIOMYCKAIOMUX HEOOBIINE TTePEMEIICHHS
CTEH OTHOCHUTEJIBHO KapKaca, Kakhe€ MOTYT BO3HHMKATh OT TEMIIEPATYPHBIX WIIU
OCaIOYHBIX JedopManuii B 3JaHUU. 3alMoOJHEHUE IIIBOB TAHEIBHBIX CTEH
OCYILIECTBIISIIOT YIIPYTUMU CUHTETUYECKUMU MPOKIaakamMu mupuHoi 60-80 mm u
rePMETU3UPYIONIMMU MACTUKAMM.
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Pa3Mepbl OKOHHBIX POEMOB JIUKTYIOTCS YCIOBUSIMU JHEBHOT'O OCBEIIEHUS U
a’paruu. BeicoTa OKOHHBIX TaHENICH MPUHUMAETCS TAKOM K€, KaK y CTEHOBBIX
naHesned, a HoMuHanbHas mupuHa - 1500mMm; 3000 mwm; 4500 mm; 6000 M.
JleHTOYHOE  OCTEKJIIGHHE  IPUMEHSIOT  TOJBKO TIPH  COOTBETCTBYIOIIEM
o6ocHoBaHMHU. OKOHHBIEC MPOEMBI, HE TIpeIHA3HAYCHHBIC JJIsI BEHTWIALIMH, CJICIyeT
3aMOJIHATH TJIyXUMH HEOTKPBIBAIOIIMMHUCS MEPEIUICTaMU HIIH CTEKJIONPOGUIATOM.
CTBOpHBIC OKOHHBIC TIEPEIIETHI JOJDKHBI pa3MeIIaThCs TaK, YTOObl paCCTOSIHUE OT
HH3a MPOEMOB, MPEAHA3ZHAYCHHBIX JIJIsi MPUTOKA BO3/lyXa B TEIUIbIMA MEpPUOJ TOjia,
cocTaBlisiio He Oosee 1,8 M, paccTosTHUE 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 KOOPAWHALMOHHBIE OCH
3JIaHU.

2 BpluepTuTh KOJIOHHBI KapKaca C y4eTOM HMX Ta0apuTOB M MPHUBS3KE K
KOOPAMHAIIMOHHBIM OCSIM. BeIuepTuTh GyH1aMEHTHI 10T KOJIOHHBI.

3 BbluepTuTh OPUHSATHIE CTPONUIIBHBIE (ITOACTPONMIBHBIE) U OTPAXKIAFOITUE
KOHCTPYKIIUU TOKPBITUS, 0003HAYUTH KPOBJIIO.

4 BpruepTuTh KpaHOBOE 00OPYI0OBAHKNE U KPAHOBBIE (MIOJKPAHOBBIE) Iy TH.

5 TlompoOpath U BBIYEPTUTH CTEHOBOE orpaxiaeHue. OnpeaenuTbs pa3Mepsl,
KOJIMYECTBO U MECTO PACIIOI0KEHUS OKOHHBIX 3aM0JTHEHUN.

6  3amapkupoBaThb  BCE€  KOHCTPYKTHUBHBIE  3JIEMEHTBI,  IOKa3aTh
KOOpPJIMHALIMOHHBIE OCH 3/l1aHUs, IIOCTAaBUTh BCE HEOOXOJUMBbIE pa3MeEpbl U
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BBICOTHBIE OTMETKH, YKa3aTh TIPY30MOJIbEMHOCTh MOJIbEMHO-TPAHCIOPTHOIO
000pyZI0BaHUsl, COCTaB KPOBJIM U YCIIOBHBIE 0003HAYCHUS.

7 CocTaBUTh TOSICHUTEIbHYIO 3aliCKy, OTpaXarollyl0 BbhIOpaHHBIC
KOHCTPYKIIMU KapKaca, CTEHOBOTO M OKOHHOTO OTPaXJEHUS C HUX ICKHU3AMU U
pa3Mepamu.

8 CocTaBuTh creuu(UKalKi0 BCEX HCIOJIb30BAHHBIX KOHCTPYKTHBHBIX
aneMeHToB, ykazaB ['OCT uznenuii, Mapku 1 X KOJTUYECTBO.

Tema 27. O0beMHO-INIAHUPOBOYHbIE U KOHCTPYKTHBHbIE PellleHUs
NPOMBIILJICHHBIX 31aHHI.
IIpakTnueckoe 3ansaTue Ne 56
4. TlpoextupoBanue ¢acaja MPOMBIILICHHOTO 3/JaHUS.

Hear 3ansaTus: HayumTbcs KOHCTpyHpoBaTh (acaj MIPOMBIIIJICHHOTO
37aHU.

3apaya: 3akoHCTpyupoBaTh  (acag  MOPOMBINUJICHHOTO  3JaHUS  C
HCIIOJB30BAaHUEM paHee IM0JI0OPAHHBIX KOHCTPYKIUM (JIIEMEHTHI ITOKPBITHS,
CTEHOBOE OTpakJieHHe W OKOHHOe 3amojiHeHue). [logo0path M pacroaoXuTh B
IJIOCKOCTH (pacaza CTEHOBBIC OTrpaKIaroIue KOHCTPYKIIMH, JIBEPU M BOPOTA,
OKOHHBIE 3aII0JTHECHUS.

OO01ue cBeeHUs

@dacaj BBINOJHAETCA CO CTEHAaMHU M3 KPYIMHOPA3MEPHBIX JIIEMEHTOB
(maneneii). Ha HeM moKa3bIBalOT WIBBI pa3pe3Kd Ha TNaHENIH, Ae(OpMAallMOHHbBIE
IIBBI, OKHA (C YCJIOBHBIM OOO3Ha4€HUEM OTKpBIBaHMS), BOPOTa, JABEpH, (hoHapH,
MOKapHBIE JIECTHUIIBI, KO3BIpKU U T.1. Ha (acamax mpocTaBisitoTCss BHICOTHBIC
orMeTku. B HamMeHnoBanum acaga ykaspIBalOTCS KpalHHUE pa3OMBOYHBIE OCH
M300pKEHHOTO Ha uepTeke ydacTka, Hampumep "®dacan 1-16". DnemeHTHI,
HaXOJsIIMecss HUKE YPOBHS 3eMJIH, Ha (hacajie He MOKa3bIBaIOT.

Bopora pa3memaior B NpOAOJBHBIX M TOPLEBbIX cTeHax. l[lo mpuHuummy
JEUCTBUSL MX TMOJAPA3ACISIIOT Ha paclallHble, MOJbEMHbIE W pa3lBxHbie. C
HapY>KHOUM CTOPOHBI BOPOT MPETyCMATPUBAIOT MAHIYCHI ¢ YKIOHOM He Oosee 10%.
Pasmepbr mpoemoB BOpoT mnpuHuMaroT kpaTHbeiMu 600 mMm. TumoBsle BopoTa
UMEIOT cleayromme pasmepsl (B metpax): 2,4x2.4; 3x3; 3,6x3; 3,6x3.6; 3,6x4,2
(i1 6€3pesIbCOBOTO TPAHCIIOPTA).
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Sﬂ”'ﬂ nc-13 nc-14 nc-11 nciz nc12 nciz nc-13
\_\1'93"“ nc-e nc-9 ne-6 ne-7 nc-7 ne-7 nc-&

S_*”“ rc-8 ne-9 [C-6 nc-7 ne-7 ne-7 nc-8 ‘Sﬂ

5. 5700
T mos nes VT PIL P ITIIITi Il s
= 3900 =8 nc-9 Mnc-6 ne-7 nc-7 nc-7 nc-8 S_ﬂ-gﬂﬂ
N s [T TT A LITITTITIITITT] =
‘S._‘;%[ nc-3 nc-4 | nc rnc-2 ne-2 ne-3 .g__%m
Zl0.150 £-0150

Ypa

® @@ ®




Pucynok 1. ®acaa npOMBIIUIEHHOTO 3/1aHUS
Xoa pabéoThi:

1 CormacHO BBIIAHHOMY 33JaHUI0 BBIYEPTUTh KOOPAMHALIMOHHBIE OCH
3JTaHUA.

2 Ha ocHOBaHMM IUTaHA W pa3pe3a 3/1aHus BbIYEPTUTH OOLIME radapUThI
3JIaHUsl.

3 IlepeHectu ¢ pa3pes3a BBICOTHOE PACIIONIOKEHHE CTEHOBBIX KOHCTPYKIIHIA
U DJEMEHTOB OKOHHOTO 3allOJIHEHUS, a C IUIaHa — PACIIOJIOKEHHE CTEHOBBIX
naHeJiel B TOPU30HTAIbHOU IPOEKINHU (CTHIKU MTAHENEH).

4 BbluepTuTh BCE ABEpPU U BOpOTA, HaxOJAIIMECs Ha JaHHOM (Qacaje
(cornacHo IJiaHy 37aHus).

5 3amapkupoBaThb BC€  KOHCTPYKTHUBHBIE  DJIEMEHTBI,  I0OKa3aTh
KOOpPJIMHALIMOHHBIE OCU 3/1aHUs, IMOCTAaBUTh BBICOTHBIE OTMETKH U YCIIOBHBIE
0003HaYEHUSI.

7 CoCcTaBUTh MOSICHUTEIBHYIO 3AMKUCKY, OTPAXKAIONIIYIO0 IPUHATOE CTEHOBOE,
OKOHHOE€ OTpakICHHMsI, 3all0JIHEHUS MPOEMOB BOPOT M JIBEPEH 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.
IIpakTuuyeckoe 3ansarTue Ne 57
N3yuenne adpanyy NpOMBILUICHHBIX 31aHUI

Ieab 3aHATHS: U3YIUTH CXEMBI a3paIliy TPOMBITIUICHHBIX 3TaHHHI
BBEIYCPTUTH CXEMBI adpariui U MpoGUIN IPOMBIILICHHBIX 3TaHAMN.
O6opynoBaHHe: HHCTPYKITMOHHBIC KAPThl, MCTOIUYCCKUEC YKA3aAHUS TIO
BBITIOJTHEHUIO paOOTHI.
Xoxa 3aHATHA ©

Boerueptuth cxeMbl a’paiiiy MPOMBIITUICHHBIX 3[aHUH 10 BapUaHTaM:

a) mpu otcyTcTBUM BeTpa (1 BapuaHT)

0) pu neiicTBUM BeTpa (2 BapUaHT)

Brrueptuth npoduian mpoMBIIIIIEHHBIX 31aHul ¢ 3G (HEKTUBHOM
a’pPOAMHAMUYECKON XapAKTEPUCTUKOMN 1O BApUAHTAM:

a) IpY YepeIOBAHNM BHICOKUX U HU3KUX MpoJieToB(1 BapuaHT)

0) npu yepenoBaHuu poHape pa3HON BBICOTHI (2 BAPUAHT) .

Oo0mmue cBeaeHus
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Harpeteiii BO3ayX, ras3pl, 0bUIb YAAISIOT W3 NPOU3BOIACTBEHHBIX
MOMEIICHU C TOMOIIbI0 OPraHW30BAaHHOTO ECTECTBEHHOTO BO3JAYX000MEHa,
Ha3bIBa€MOro a’panueil. HapyxHblii BO3QyX, IMOCTYNAOIIUMN B 3JaHUE 4YEpeE3
OTKpBIThIE (DpaMyTu OKOH, BBITECHSIET HArpeThli U 3arpsA3HEHHBIA BO3IyX 4Yepes
packpeIThie niepemieTsl (ponapeit. [IpuoTkpbiBasi cTBOpKM OKOH U (oHapel Ha
OTIpEJICICHHBIN YTOJI, PETYJIUPYIOT BO3AyX000MeH B nomenieHuu. [loctymienue u
yAAJIEHUE BO3JyXa IPU a’paldyd IPOUCXOAUT 3a CYET PA3HOCTH IUIOTHOCTEU
Hapy>KHOTO W BHYTPEHHEIO BO3AyXa M BO3AeucTBUsA Berpa. lIpu BbICOTHOM
nepenajae MPUTOYHBIX UM BBITSDKHBIX OTBEPCTUH OOECHEUYMBAIOTCS JTy4YlINE
yCIIOBHSI BO3AyX000MeHa. JIETOM OTKpBIBAIOT MPOEMbl HUKHETO SIpyca, a 3UMOii-
BepxHero. [Ipoembl BepxHero sipyca pacnoyioskeHbl Ha BbicOTe 6-8 M. [TpuTouHbIit
XOJIOOHBIM BO31yX, OIyCKasiCh, HArpeBAETCS, HE OKa3blBasg OXJIAKIAFOLIETO
neiictBus Ha paloTaromux B 1exe. Ha ecTtecTBeHHBbIH BO3AYyXOOOMEH BIHUSIOT
HAIpaBJIEHUE TOCHOJACTBYIOUIMX BETPOB U a’pOJMHAMUYECKHUE OCOOEHHOCTH
npoduis 3qanust. [Ipu neficTBuu BeTpa ¢ NOJABETPEHHON CTOPOHBI BOZHUKAET 30HA
IOBBIIIEHHOIO JABJIEHUS, C IIPOTHUBOIIOJIOKHOM — NOHMKEHHOTro. Ileperuiersl
(doHapell 3aBETPEHHON CTOPOHBI PabOTalOT HAa BBITSDKKY, @ 4Y€pe3 OTKPBITHIE
dpamMyr OKOH NPOUCXOAMT IPUTOK HAPYKHOTO BO3ayXa. Aspaius 34aHuil
yJIy4IIAeTCs ¢ YBEJIMYEHUEM IIUPUHBI (POHAPEN U MPU KPYTHIX CKaTaX MOKPBITHS.
3aTpyAHSET a’palMio MPUCTPOMKH OBITOBBIX KOPIIYCOB y MPOJOJIBHBIX CTEH
3JaHUS W TMEPETOPOAKU BHYTPU 3/1aHUA, JOXOIAIIME J0 MOKpPbITUA. B mmpokux
(MHOTONPONETHBIX) 3JAHUAX JJIS YCTOMYMBOW a’paluu MpEeAyCMaTpUBAIOT
pa3MenIeHue UCTOYHHUKOB TEIUIOBBIAEIEHUS, Ia3a, MbUIM B CEPEIMHE IPOJIETOB.
Han stumMu uctouHukamu paszMemaror ¢oHapu. C MOMONIBIO a’paluud W3
MIPOU3BOJICTBEHHBIX IMOMENICHUI YyNaisioT BpEIHbIE Ta3bl, M30BITKU Teria M
Biaru. [Ipu 3ToM B031yXx000MEH, AJOCTUTAIOIINNA MUJUIMOHOB KyOOMETPOB B 4ac,
IPOUCXOAUT O€3 3aTpaT SHEPruu Ha MepeMellieHue Bo3ayXa.
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d5-40m

3.

Pucynok 1 Cxembl a3panyi IpOMBILIJIEHHBIX 30aHUN

a) Mpu OTCYTCTBUH BETPA

0) npu AeicTBUU BeTpa

[Ipodunu npomMbIIIEHHBIX 3JaHUHN € 3P(HEKTUBHON a’dpoAMHAMUYECKON
XapaKTEPUCTUKOM a) MPHU YepeJOBaHUHU BBICOKMX U HU3KUX MPOJIETOB 0) nMpu
yepenoBaHuu (hoHapel pa3HOW BBHICOTHI |- IBHKEHHME BO3/1yXa B JIETHUN MEPUOI,
2- IBWYKEHUE BO3/lyXa B 3MMHUI NIEPUOJI HA HIDKHEM PUCYHKE | —MCTOYHUK
BBIICJICHUS TEILIa
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Nk

KonTpoabHBIe BONIPOCHI

Uto Ha3bpIBAIOT adpanuei?

3a cyeT 4ero NpoucXOouT yJajieHue OTpabOTaHHOTO BO3/lyXa MPHU a’panun?
Kak npoucxoaut aspanusi HOMENIEHUH B JIETHUW MTEpUOJ?

Kak npoucxonur aspanusi HOMENIEHUN B 3UMHUN ITIEPUOJ?

Kak yny4qmmuTe aspaiuio Bo3ayxa?

Tema 29. [IpoexTHpoBaHuUE KeJ1€300€TOHHOT0 KAPKACA 0JHOITAKHBIX
NPOMBINLJIEHHBIX 31aHUM.
IIpakTnueckoe 3ansaTue Ne 58
1. KoHcTpykTuBHOE pelieHne PyHIaMEeHTOB TPOMBIIINIEHHOTO 3/1aHHUS.
BrlnonHeHne cxeMbl pacroioKeHus 2JIeMEHTOB (PyH/IaMEeHTa.

Hean 3ansaTus: Hayuntbes noadbupath U KOHCTPYUPOBATH DYHIaMEHTHI
MIPOMBIIIEHHOTO 3JaHUS
3agaua: [logoOpaTh QyHIaMEHTHlI CTAKAHHOTO THUIIA U «IIPUBA3ATH» UX K

KOOpAWHAIIMOHHBIM OCAM Ha ININIAHC 3aHM:A. HOI[O6paTI> (1)YHI[3M€HTHI)IG 0anaKku u

pacnoJIOKUTh MX Ha IUIAaHE. 3aKOHCTPYMPOBATH 3JIEMEHTHl HECTAHJIapTHBIC
(yHIaMEHTBI.

Oo0mue cBeIeHUus
B KapKaCHBIX 3/JaHUSIX MPOEKTUPYIOT CTOJI0YAThIC ()yHAaMEHThI

CTaKaHHOTI'O THUIIA. CDYHI[aMCHTBI noz[6npanT IIO0CJC no;:[60pa KOJIOHH, TaK KaK HX
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Pucynok 1. Cton6uareiii GyHAaMEHT CTAKAHHOTO THUIMA

198



pa3Mepsl 3aBUCAT OT Pa3MEPOB CEYCHHsI KOJIOHH U TITyOWHBI IPOMEP3aHus TPyHTA
B paliOHE CTPOUTEIILCTBA.

B MeCTaX YCTAHOBKH JBYX WJIM YEThIpEX KOJOHH (B TeMmIepaTypHO-
nedOpMaIIMOHHBIX ITBAX) NPHHUMAETCS oO0mmid GyHIAMEHT C OTACIbHBIM
CTaKaHOM IO KaxAyl KojoHHy. OTMeTka Bepxa IOJAKOJIOHHHUKA TIPH
XKene300eToHHBIX KojloHHaxX paBHa —(0,150, mpu cTanpHBIX KooHHax — 0,600 ...—
1,000 oT ypoBHS 4HMCTOrO TOJA.
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Pucynok 2 . @yHaaMeHT MOJT IBE KOJTOHHBI

Tun cedyenus xene300€TOHHBIX (PYHIAMEHTHBIX 0aJIOK BEIOMPAIOT B
3aBUCUMOCTH OT TOJIIUHBI HAPYKHBIX CTeH. VX JJIMHA 3aBUCHUT OT 11ara KOJIOHH U
IIMPUHBI TTOJIKOJIOHHUKA. Bepx ¢pyHIaMeHTHON OalIki TOHKEH HaXOAUThCS Ha
otmeTke —0,030.
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Pucynok 3. Tumnsl pyHIaMEHTHBIX OallOK
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Ha nutane ¢pyH1aMeHTOB MOKa3bIBAIOT (PyHAAMEHTHI U (PyHIAMEHTHBIE
Oanky. YKa3bIBalOTCSA pa3Mepbl U MAPKU AJIEMEHTOB, IPOCTABIISIOTCS OTMETKU
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MOJIONIBBI (PyHIAMEHTA.
Pucynoxk 4. Yknaaka @pyH1aMeHTHBIX 0alok
Xox padoThi:

1 CornacHo BbIJIaHHOTO 3a/IJaHUSI BBIYEPTUTh KOOPIUHAIIMOHHBIE OCH
3/1aHUSL.

2 B 3aBUCHUMOCTH OT THIA U Pa3MEePOB KOJOHHBI U TITyOUHBI IPOMEP3aHHUS
rpyHTa M0100paTh KOHCTPYKIMIO U pa3Mephbl PYyHIAMEHTOB, UX «IIPUBSZKY» K
KOOPJIMHAIIMOHHBIM OCAM 37aHus. BeraepTuTh hyHIaMEHTHI B IUIAHE.

3 Ilpu nHanmuuu nedopMaImoHHOTo (TEMIIEpaTypHOTO) IIIBa B 37JaHUU
paccuuTaTh U 3aKOHCTPYUPOBATh (PYHIAMEHT MO/ KOJIOHHHI I1Ba. BeIUuepTUTH €ro B
TUIaHe.

4 B 3aBUCHUMOCTH OT TOJIIIIMHBI CTEH U PACTIOJIOKEHUS PyHIAMEHTOB,
noao0OpaTh pyHIaMEHTHBIE OAJIKK U PACIIOJIOKUTh UX Ha MU1aHe pyHAaMeHTOB. B
MecTax CThIKa ()yHAAMEHTHBIX OQJIOK M CTAKAaHHOM YacTu (PyHIaMeHTa yKa3aTh
OCTOHHBIC CTOJIOMKHM U MOHOJIMTHBIE y4acTKU. B MecTax mpoesaa TpaHcnopra
dbyHIaMEHTHBIC OAKU 3aMEHUTh MOHOJIMTHBIMU y4aCTKaMU JJII BO3MOKHOCTH
IIOCJIEAYIOIIEN YCTAHOBKU BOPOT.

5 3aMapKupoBaTh BCE KOHCTPYKTHUBHBIE 3JIEMEHTHI, I0KA3aTh
KOOPJIMHAIIMOHHBIE OCH 3/IaHUS, TOCTABUTh BCE HEOOXOAMMBIC Pa3MephI U
yCJIOBHBIE 0003HAYCHUS.

6 CocTaBUTh MOSICHUTEIILHYIO 3aMKCKY, OTPAXKAIOITYI0 BEIOpAaHHBIC
TUTIOpa3Mephl PyHIAMEHTOB U (PYHIAMEHTHBIX 0aJIOK C MX 3CKU3aMHU U
pa3Mepamu.
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7 CocTaBuTh CrieU(PUKAIIIIO BCEX MCMOJIB30BAHHBIX KOHCTPYKTUBHBIX
ANeMEHTOB, yka3aB ['OCT uznenuii, MapKu U UX KOJTUYECTBO.
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Pacynox 26 — Cxema pacmono:xensas pyHIaMeETOR

KoHTpoJsbHBIE BONIPOCHI

1.Ilepeunciure TUIBI PyHITAMEHTOB, TPUMEHSEMBIE MIPU CTPOUTETHCTBE
MPOMBIIIICHHBIX 3aHHM.

2. Kakoii Tun ¢pyHIaMEHTOB MPUMEHSETCS MO/ )KeJIe300€TOHHbIE KOJIOHHBI?

3. Kakue ¢pyHaaMeHThI Ha3bIBAIOT CTOJOYATHIMU CTAKAHHOTO THIIA?

4. Kak pacnonaraeTcs B IuTaHe CTOJI04YaThI PyHIaMEHT MPSIMOYTOJILHOM
dbopmbI?

5. Jlyist gero npeaycMaTpuBaeTcs yCTPOUCTBO (DyHIAMEHTHBIX OaJIOK?

6. B uéMm otnnumne onupanusa GpyHaaMeHTHOM Oanku Ha PyHIaMEHTHI B
MPOMBIILICHHBIX U TPAXKJAHCKUX 3aHUSX?

Tema 29 fpoekTHUpOBaAaHMUE
Xene306eTOHHOINO KapkKaca
OLHOSTAXHbBL X MPOMBIWLWAE@HHB X 3AaHUMN.
MpakTunyec koe szanarue No. b9
2. [lpoeKTUpPOBAaAaHMUE OCHOBHDEBbX
MOHTAa@XHb X y3/10B
Xene3obeTOHHOINO KapKaca 30aHMWSA.
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Llenb 3ausiTus M 3y YU Tb KOHCTPYKTMUBHBDBIE
Yy3nNb Xenes3obeTOHHOINO KapkKaca
30aHuA4.

Xon pa6oThl:

BblyuepTMTb CXeMb y3/10B

Xenes3obeTOHHOINO KapkKaca

Yano! xene3o6eToHHOro Kapkaca OAHO3TAXHBIX NPOMbILUNEHHLIX 3QaHA;
@ — ConpAxXeHue KONOHHLI ¢ dyHaameHToM; 6 — onupaHve NOAKPAHOBO Ganku
Ha KONCHHY; 8 — conpsaxexure Ganok n Gepm C KONOHHOMN; I — onupaHue
MOACTPONULHBIX KOHCTPYKUMWIA Ha OroNoske KONOHHBI; 4 — KPeneH e NOABEeCHbIX
KPaHOB K HeCyulnM Gankam NOKPLITUR; @ — ONUPaKUe CTPONMABLHBLIX
¥ NOACTPONUALHBIX 6aNOK Ha OroNOBKW KONOHHLI;
X — CONPAXEHHEe CTPONUNLHLIX, NOACTPONUNLHBIX (hepM;
1 — DYHAAMEHT; 2 — KONOHHA; 3 — MOHONUTHBIN GeTou; 4 — Gopoaaxu;
5 — 3aknannan netans; 6 — kpenexHan NNaHxka: 7 — GoNTh M20;
8 — ONOpPHbLIA NUCT TONWMHOR 12 MM; 9 — noacTponuUALHLIe Banku;
10 — caapHoit noTonouHbIit Wos; 11 — CTponuNbLHas Ganka;
12 — ctansHas oGoma; 13 — Hecyuian Ganka NoQBECHOro KpaHa,
14 — cTponunsHas



OAHO3TAaXHOINO NPOMbBILULNTEHHOINO 3 A40aHMWA.
KOHTpOJILHbIe BOIIPOCHI

-
L
—

O Ha3bBalwT y3naMu KapkKaca?
KOBbl OCHOBHbB € Y 3 J bl
ne3ob6beToOHHOINroO Kapkaca?
3.UTO NoHMumMatwT noa 6anoyvYyHbIM
P
0]
P

N
S
Q

Kacom?
MOHMUMAWT Nopg 6e36anNnoOYHbM
Kacom?

Tema 29. IIpoekTHpOBaHUE KeJ1€300€TOHHOT0 KAPKACA OTHOITAKHBIX
NPOMBIIJICHHBIX 31aHM.
IIpakTnuyeckoe 3ansaTue Ne 60
3. CxeMa apMUpOBaHUS KeJIe300€TOHHOM KOHCTPYKIHUU.

Hean 3ansitus: BBITONMHUTH BHJI, CXEMY apMHpPOBAHUS KeJIe300€TOHHOM
koHCTpykimu. Macmtad 1:20 unu 1:50. Pa3pessl, y37bl K cXeMe apMHpPOBaHUSI.
Macmtab 1:10 mmm 1:20. PacuetHyio cxeMy 3Kene300€TOHHOW KOHCTPYKIIUH,
BEJJOMOCTh pacxoja CTald Ha DJEMEHT M CHeUu(UKALUIO KeIe300eTOHHON
KOHCTPYKIIMU. BBIMONHUTE 4YepTeXH apMaTypHbIXx usnenui. Macmrabbr 1:20,
1:50. Crienuukaiiyo apMaTypHbIX U3CIUM.

Xoa padoThi:

PabGoTy Haj BBITIOJIHEHUEM 3a/1aHUsl CIEAYET pa3AeiuTh Ha ATaIbI:

1) W3ydyeHue KOHCTPYKIMU MO 3aJaHUI0 (MCXOJHBIC JIaHHBIC), YSICHCHHUE
TOro, Kakue apMaTypHbIE€ HU3JENIUsl BXOASIT B €ro KOHCTPYKIIUIO, KaKOBBI HX
pa3Mephl, KOJUYECTBO OJMHAKOBBIX W3JIENUNA, WX MpUBS3KAa U T. N. Pemenue
BOIIPOCa KOMIIOHOBKH JIMCTOB, OTIPE/IeJICHHE MaciTaba n300pakeHUH.

2) BeinmonHeHue  4YepTexed, NPOCTAaHOBKA  pa3MEpPOB, HAHECEHHE
MapKUPOBKH, 3aIIOJTHEHUE TaOIHI] crienupuKaIiy.

3) OrmnpeneneHve MUHHMAIbHOTO KOJMYECTBA BHUJIOB M Pa3pe30B,
HEOOXOMMBIX M IOCTATOYHBIX ISl OJJHO3HAYHOTO 3aJaHUsI KOHCTPYKITUH.

4) YkazaHue NpUBA3KH 3aKIaJHBIX JeTajiedl (MeTid, IJIACTUHbI, aHKepa U
T.II.) Ha 4eprexke. Pa3Mepbl W omnpeAeneHue JUIMHBI CTEPKHSA, U3 KOTOPOTO
M3TOTaBJIMBACTCS METIIS.

[IpucBoeHrEe HOMEPOB MO3UITUIN PA3TUYAIOIIUMCS MEXKIY COOON DIIeMEHTaM
KOHCTPYKIIMH, CETKaM, KapKacaM, COOpPHBIM €IMHUIIAM.
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BapuanTsl 3aanuii 1y1si COCTaBICHUS YepTexa /0 MIUTHI 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
BapuanTsl 3a1aHui 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 KOMIIOHOBKHM uepTexka U crienudukanuu x/0 GyHaaMmeHTa
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Tema 30. IIpoexTpOBaHUE CTAJIBHOI0 KAPKACAa MPOMBIILJICHHBIX
3MaHuM.
IIpakTnueckoe 3ansaTue Ne 61
1. CopTaMeHT 31€MEHTOB CTAIBHBIX KOHCTPYKLIHN.

Heas 3ansaTusi: M3ydnTh copTaMeHT MeTauia. BhIYEpTUTH OCHOBHBIE
nporIu COpTaMEHTA.
Oo0mue cBeaeHus

CopTaMEeHTOM HAa3bIBAIOT IEPEUYCHb MPOKATHIBAEMBIX, XOJIOJHOTHYTHIX
WM TIPECCOBAHHBIX MOMY()aOpPUKATOB M M3IEINI C yKa3aHUEM WX OCHOBHBIX
TCOMETPUUYECKHUX Pa3MepOB, POPMBI CEUCHUS, BEIIMYUH JTOMYCKOB W JIMHEWHON
MacCCBhl.

HauOosnbiiiee mnpuMeHEeHWE B HMHKEHEPHBIX KOHCTPYKIUAX MOJIYYHII
COpTaMeHT MpoKaTHOM ctanu (puc.2.2). Yronku paBaonosounsie (COCT 8509 -
93) pazmepom ot 45x4 o 250x30mm u HepaBHonodounbie (TOCT 8510 - 86)
pazmepoM oT 56x36x4 10250x160x20MM. YTOJKOBBIE MPOPUIH TPUMEHSIOTCS
B DJIEMEHTax, pabOTalolMX Ha OCEBbIE CHJIbI, a TaKXe JUIs MOJIy4CHUS
KOMOMHUPOBAHHBIX CEUCHHI.

semnepst (I'OCT 8240 -93) Beicotoit ot 100 10 400 MM IpUMEHSIOTCS
yalie B COCTaBHBIX CEUEHUSIX, pA0OTAIOIIMX HA OCEBBIE CUJIbI U U3THU0.

JIByTaBpbl ¢ yKIOHOM BHyTpeHHUX rpanel mojiok (I'OCT 8239 -89) or.
100 no 600 MM TpUMEHSIIOTCSI B KauecTBe OalloK, a TakKe B COCTAaBHBIX
ceuenusix kosioHHbI LlIupokononounsie aytaBpsl ('OCT 26020-83) ot Ne20
IT mo Ne 100 III4 ¢ BeicoTOoM n0 1000 MM u mmpuHOM moJoK 10 400 Mm
MIPUMEHSIIOT JIJIs1 KOJIOH, MOJIKPAHOBBIX 0ajoK, OajoK MOKPBHITHI U EPEKPHITUH.

Kpyriele 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 C TOJIIUHOM CTEHKH OT 4 10 MM
NPUMEHSIIOT B DJIEMEHTaX pElIeT4YaThiX KOHCTPYKIMM, paldoTalomux Ha
MPOJIOJILHBIC YCUITHSL.

JIuctoBas ctajib MPOKATHIBAETCA TOJIMMHOW OT 4 10 160 MM, mIMpPUHON
mucta 1250. .2600 mm gmunoit go 8 M (I'OCT 19903-74); nucrtoBas
XoJiogHokaTtanHas ToamuHou ot 0,6 1o I MM, mmmHoM mcta 2000 MM 1 IIMHOM
10 5 M (TOCT 19904-74), npumensiemast 11t U3TOTOBJICHHS TPOOUINPOBAHHBIX
HAaCTWJIOB, YHHUBEpPCAJIbHAs HIMPOKOMOJIOCHAS CTajlb, TOJIUHON 6...60 MM,
mmpuHoit 200... 1030 mm u mannoit go 18 M (I'OCT 8200-70), npuMensieMa st
COOpHBIX OAJIOK H

JIist  mpeaBapUTENbHO  HANPSDKEHHBIX W BUCSYMX — KOHCTPYKIIMH
MPUMEHSIIOT CTaJbHbIE KAHATHI, U3TOTOBIISIEMbIE U3 BHICOKOIIPOYHOU MTPOBOJIOKH
auametpoM 0,22...4 MM ¢ BpeMeHHbIM oTnajieHueM pa3poiy 1200...2600 Ml Ia.
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Puc. 2.3. CopTaMeHTEI OCHOBHBIX IIpodiieii:
a) - DPOKATHELIX CTANLHEIX;
0) —IPECCORAHHEIX AMOMHHHECREIX
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a) - npocrnie; 0) - KOMOHHHPORAHAEIE.

KonTposbHBIE BONPOCHI

1. [IpuBenuTe KiIaccuuKanuio crajgeil B 3aBUCUMOCTH OT XUMHYECKOTO
COCTaBa ¥ TEXHOJOTUU U3TOTOBJICHUS.

2. Ilepeuncnure BaXXHEUIIINE TOKA3ATEIH, XaPAKTEPUIYIOIINE
MEXaHUYECKHE CBOMCTBA METAJLIIOB.

3. UTo Ha3bIBAECTCA COPTAMEHTOM, €TO HA3HAUYCHUE.

4. Ilepeuncnute npoduiin, UCTOJIb3yeMbIE B CTPOUTEIHCTBE.

5. JIOCTOMHCTBA U HEIOCTATKU CTaJu U aTFOMHUHUEBBIX CIIJIABOB.

Tema 30. IIpoekTHpOBaHUE CTATBHOI0 KAPKACa NPOMbILIICHHBIX
3aHM .
[MfpakTunuyuec koe zanarue No. 62
2. YcnoBHBIC H300paKEHUS DJIEMEHTOB METANTMUECKUX KOHCTPYKITHA.
Brinonaenne paboTel B mporpamme ABTOKA]T.

Heas 3anaTus: M3yunTh ycinoBHble 0003HAYEHUS METAUIMYECKHUX
KOHCTPYKIMH. BbIUepTUTh y3e1 onupaHusi MeTalIndyecKon (hepMbl Ha KOJIOHHY.

OO01mue cBeIeHUs

Hapsiny ¢ kene300€TOHHBIMM W JICPEBSIHHBIMM ~ KOHCTPYKIUSIMH B
CTPOMTENBCTBE  IIMPOKO  MPUMEHSAIOT  METaNIMYeckue.  MeraumuecKkue
KOHCTPYKLUMHU HCIOJIb3YIOT TPU CTPOUTEIBCTBE MOCTOB, OOJIBIIEHPOIETHBIX
30aHUA W T.4. {08 METaJUIOKOHCTPYKLMM NPUMEHSETCS NPOKaTHAas W JINCTOBAs
CTaJlb, KOTOPYIO U3TOTOBJISIOT HA METAJUTyPTHYECKHUX 3aBOJAX.

[IpodunupoBanHas cranb (Ipokar), MOCTyMAaroOIIas C 3aBOJA, HA3BIBAETCS
coprameHToM. DopMa MONEPEYHOr0 CEUYEHUS CTAIBHOTO MPOKAaTa ONpENEIsaeT €€
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npoduns u HaszBanue. Ha puc.l uzoOpakeHbl Hambojee pacnpoCTpaHEHHBIE
npoduiid CTAJFHOTO TMPOKATa: yIJOBas PAaBHONOJOYHAS M HEPABHOIOJIOYHAS,
TaBpOBasi, JIBYyTaBpOBas, 3€TOBas, LIBEIUIEP, pa3Mepbl KOTOPBIX NPHUBEACHHI B
CIPaBOYHMKAX Ha CTaJbHOM mHpokaT. OCHOBHBIE 3JEMEHTHl NPOPWIL HMEIOT
KOHKPETHbIE Ha3BaHMs. DJIEMEHT, XapaKTepu3yeMbll BeIMYMHOW b B yrmoBoi
CTajM, IIBEJIepe, IBYTaBpe, Ha3blBacTcsd TNOJKOW. B mBemiepe u AByTaBpe
BEPTUKAJIbHBIN 3JIEMEHT, UMEIOLIHHA BBICOTY h, Ha3pIBaeTCsl CTEHKOM.

\e‘\

N

| >
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Pucynoxl1. Ilpodunu craipHOTO MpoKaTa

Ha geprexxax mpodunu mpokaTta AarOTCsS KOHTYPHBIMU M300pakeHHUsIMH, 0€3
ckpyriaeHuss yriaoB. Ilpu o6o3HaueHun mnpodumnss, Kpome TpaduuecKoro
U300pakeHHsl, CIpaBa OT HEro MPOCTABIIIOT YHCIOBBIE BEIMYUHBL HIMPUHY U
TOJILIMHY MOJKH yrojka B Mumumerpax mo tumy L 100x10; L 180x50x5.
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Y paBHONOJIOYHOM YIJIOBOM CTAJIM IIEPBast, @ Y HEPABHONOJIOYHOU 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 Npopuis, HOMEp XapaKTepuszyeT BBICOTY Mpoduis B
caHTuMeTpax). Eciu B 3JeMEHTE METAIUIMYECKUX KOHCTPYKIMH HECKOJIbKO
OJIMHAKOBBIX Tpoduiield, To mepen 0003HAYEHHEM YKa3bIBaIOT MX KOJWYECTBO,
Hanpumep, 2L 180x50x5.

B Tex cimydasx, Korga B NPOEKTE HCIOJIB3YIOTCA KOHCTPYKLIHMM U3 JIPYTUX
METaJIJIOB, HalpUMeEp, ATIOMHUHUS, Mepel 0003HAuYeHHEM MPOKATHBIX Mpoduiiei
HAaHOCAT  OyKBEHHbIE  CHMBOJIBI,  COCTOSIIIIME W3  HayaJdbHBIX  OYKB
COOTBETCTBYIOILIETO HANMEHOBAHU MeTauia, HanpuMmep AL 50%35.

I'padmyeckue o0O03HAUCHMS] MaTepUalIOB M TpaBUia WX HAHECEHHUS Ha
yeprexkax npuHuMaroT o 'OCT 2.306—8. OtaenbHbIe 31EMEHTH METAITIMYECKUX
KOHCTPYKIIUN COEAMHSIOT MPEUMYIIECTBEHHO CBAPHBIMU IIBAMH U pexe OOJITaMHU.
Kpenexusie neranu yciaoBHo nuzobpaxator mo 'OCT 2.315 —68%*.

B Tabmuue 1 mpuBeneHbl yciioBHbIE HM300pakeHus 6ontoB. [lpu ykazanum
pa3MelieHusi OOJITOB CIEAYeT IOJIb30BAaThCS TEMH K€ MpaBHIIaMH, YTO U B
MalTUHOCTPOUTENBHBIX YepTeKaX. bONThl B COEMMHEHUSIX TIPU MaJIbIX MacliTabax
Ha YepTexax n300pakaroTCs B BUJIEC 3HAKA «1).

YcnoBHble M300paXkeHUsT W OOO3HAYEHHUsS IIIBOB CBAapPHBIX KOHCTPYKIIUN
BeimonHAIOT 1o ['OCT 2312 -72. OpHako Ha 4eprexkax wmapku KM B
COOTBETCTBHM CO CTaHIAPTAMH MPEANPUATHN-U3TOTOBUTEIEN METAJUITMYECKUX
KOHCTPYKIUH JA0MyCKaeTCA MPUHUMATh N300paKeHHs IIBOB CBAPHBIX COECUHEHUH,
npuBeicHHbIE B Tabiuie 3.2. B 3ToM ciydae cBapHbie BB 0003HAYalOT 0Oe€3
BBIHOCHBIX JINHUH.

Yeprexun METAUIMUECKUX KOHCTPYKIMH OOBEIUHAIOT B  KOMIUIEKTHI
yepTexeit mapku KM. OHu conepkaT JdaHHBIC, HCOOXOAUMBIC JJISI COCTABJICHUS
pabouux dYepTexked. DNEeMEHThl METAUTMYECKUX KOHCTPYKIIMM Ha uepTexax
0003HayalOT MapkaMud. MapKUpOBKY TIPOU3ZBOMAST TMPOMUCHBIMU OyKBamu.
PexomenmyeTcst UCIIOJIb30BaTh OJIHY WJIU JIB€ OYKBBI pyCCKOro ajdaBHUTa MO TUITY
b —6anka, ® —pepma, ®C —bepma crponmibHas. bykssr 3, O, Y, bl, I, b, b —ne
UCIIONB3YIOT. KaK/10My KOHCTPYKTMBHOMY 3JIEMEHTY B TPYIIIE NPHCBAWBACTCSA
cBoit Homep, Hanpumep, K1, K2, @1, B2 u T. 1.

Ha pabGounx deprexax METAUIMUECKUX KOHCTPYKIMH BBIYEPUHUBAIOT
cnenuuKanuy, BEAOMOCTH AJIEMEHTOB, TAOJMIbl CBAPHBIX LIBOB, OTIPABOYHBIX
MapoK U YCJIOBHble 00o3HaueHusi. DOpMbl U pa3Mepbl BEIOMOCTEN U
crienu@uKauii TpuBeICHb HA PUCYHKE 2.

Crneundukanuio M TaOIUIBI PEKOMEHIYETCs pa3MellaTh HajJ OCHOBHOM
HAJNUCKI0. TEeKCTOBbIE YKa3aHUs OObEAUHSIIOT B TPUMEYAHMS.

212



Ta0muma 1

YcinoBHOE H306pa)i(€HI/Ie OTBepCTHﬁ, 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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Pucynok 2. @opMbl 1 pa3Mephl BEAOMOCTEHN U crienupukammit
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Tema 30. fpoekTUpoBaHUE CTaNnbHOTO
KapKaca NPOMbIWWAEHHB X 3 0aHUMN.

[l pakTHMyeckoe 3aHATHUe N.63
3. KoHcTpyupoBaHue y37I0B CTATHLHOW CTPOMIIIBHON (hepMBI

I.[e.m; SAHATUA: HAYYUTHCA BBIIIOJIHATD YCPTCKN CTAJIBbHBIX CTPOITMIBHBIX
(bepM OIHO3TAKHBIX ITPOMBIIIJIICHHBIX SﬂaHHﬁ, BBIIIOJIHATD Y3JIbI (l)epMBI.

3agaHmMe: 1O BapUaHTy 3aJaHUN Ha MPAKTUYECKYI0 pPAaOOTy BBIYEPTUTH
CXEMY CTAJIbHOM CTPONUILHON (hepMbI OJTHOATAXKHOTO MPOMBIIIJIEHHOTO 31aHUs U
onuH u3 y3ioB (epmbl. [Ipu BbrYepunBaHUU uyepTexkeld COOI0IaTh TPeOOBaHUS
I'OCT ECKI u CITJC.
OOGopynoBaHue: MaKeThl, IJIaKaThl, ydeOHasl JTUTEpaTypa, pa3laTOUYHBIN
Marepual
ITopsinok BBHINIOJTHEHUS

1. BHMMaTenbHO 03HAKOMUTHCS C 3aJaHUEM.

2. Ha ugeptexnoit Oymare ¢gopmata A3 (297X420) HayepTUTh CTAIBHYIO
cTponmwiibHy0 hepmy B MaciiTade 1:100, 0003HAUUThH y3JIbl U HAYEPTUTH UX.

3. IIpocTaBuTh BCE HEOOXOAUMBIE pa3Mephbl, HAANKCHU Ha y3Jax.

4. 3anoJHUTh OCHOBHYIO HAAMKUCH (YTJIOBOM IITamM).

KoHTpoJsibHBIE BONIPOCHI

1. Ilepeuncnure 3MEMEHTHI CTAILHOTO KAapKaca OJHO3TAXXHOTO MPOMBIILICHHOTO
3/1aHUSL.

2. Tunmbl CTaNbHBIX KOJOHH NPUMEHSIEMbIE B OJHOAITAXHBIX IMPOMBIILICHHBIX
3IaHUSX.

3. Ha3zHaueHnue nmoaxkpaHOBBIX OAJIOK.

4. Kakue ctanbHbIe HECYIITUE DJIEMEHTHI TIOKPHITUSA - (hepMBbI BbI 3HAETE?

5. Ha3nauenne moacTponuibHBIX (hepM.

6. Uto mpencTaBisioT co00M CMENIaHHbIe KapKachl U TJIe UX MPUMEHSIOT.

7. Kakyr poJib UIparOT BEPTUKAJIBHBIE U TOPU3OHTAIBHBIC CBSI3U B CTAJIBHBIX
KapKacax OJTHO3TAXXHBIX IPOMBIIICHHbIX 3IaHUMH.
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Onupanue (pepMbl Ha KOJIOHHY
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Pucynok 1. Ilpumep pabouero ueptexa yzna KM.
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Tema 31. IlpoekTHpOBaHHEe CTEH NPOMBbINLIEHHBIX 3IAHUH.
IIpakTuueckoe 3ansaTue Ne 64
1. KOHCTpYKTHMBHOE PELIEHHE CTEH ITPOMBILUICHHOIO 3/1aHHUS.

esab 3aHATHS: U3YYNUTHh KOHCTPYKIIUIO CTEHBI IPOMBIIIJICHHOTO 3/1aHUS.
OO0mme cBegeHus

CTeHbl HEOTAIUIMBAEMBIX 3/IAHUI YCTPaUBAIOT U3 IJIOCKUX MPEIBAPUTEIBHO
HaIPSHKEHHBIX )KeJIe300€TOHHBIX maHesned TommuHoil 70 — 80 MM JuMHON 6 M.
J171s1 yTII0B UCIIONB3YIOTCS YAJIMHEHHbBIE TTAHEH.

CTeHbl OTAILUTMBAEMBIX 3JaHUN YCTPAUBAIOT:

a) M3 IUIOCKHX OJHOCIOMHBIX IIaHEJIeH, WM3TOTOBJICHHBIX M3 JETKHUX W
SYEUCTBIX OETOHOB (TIpH I1are KOJOHH 6 M);

0) npu 1mare KoJOHHBI 12 M MPUMEHSIOT IIOCKKUE OJJHOCIIONHBIC TTAaHEIH U3
KepamzuToOeToHa M75.

6)

NN
SN,
AR

NN

N
\\§\\

N
N

1200; 1800
1200; 1800
N
N
\\\\\

P

N
W

P

N\
RN
WY

AR RITTRA RN N

200; 250, 250; 300
300; 400

Onpe):[e.llelme AJIUHBI CTECHOBBIX naHejeu B yriax 3JaHud

l. KosioHHBI KpaliHEro psaa MMEIT «HYJIEBYIO» MNPUBA3KY K IPOJOJIBHBIM
KOOPAWHALMOHHBIM OCSIM:

o+fH—- : :

rncz

30

6000

300

I |1 A A
Ll & |

N 6000 L 6000

|
by 5 3

Hmuna I1IC1 = 6000 mm;
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mmHa [1C2 = 6000+30+300=6330 MM, T€

30 — 3a30p MeXIy Hapy>KHOM I'paHbIO KOJIOHHBI M BHYTPEHHEH I'paHbIO CTEHOBOM

MMaHEJIH;

300 — TonIIMHa CTEHOBOI ITaHEH.

KonctpyktuBnass panuHa creHoBodl mnanenu I[IC1 5980 mm, ciempoBartenbHO,

TOJIIMHA BEPTUKAJIBHBIX IIBOB MEXK1Y CTCHOBBIMM MAHEJISIMU COCTaBIAET 20 MM.
2. KosioHHBI KpailHEro psjla MMEIT MNOPUBSI3KY K  IPOAOJIbHBIM

KOOPJUHAIMOHHBIM OCSIM «250»:

orf-——+ or-fb——

nc2 nc2
o 1 o
S | 30 3 I 30

300 M 300 |
; — —
i

||
, 500 o ‘ 500 o |

5 : 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 CTEHBI HA AHE/H 0 BbICOTE (HA MONEPEYHOM pa3pe3e 31aHuA)

1. Hu3 nepBoii (LIOKOIBHOI) MaHeIu COBMEMIAIOT C OTMETKOM MoJja 3JaHus
0,000 m.

2. BpicOTy LIOKOJIBHOM MaHEId NPUHUMAIOT, Kak npaBuiio, 1200 mm (1185

3. Bepxnuii psig naHeneil B mpezenax BbICOTHI TOMEIIECHUS YCTAaHABIUBAOT
HUKE HUJICHE20 TIOACA  CTPOINWIJIBHOW  KOHCTPYKIMHU  (OCHOBHOW  Hecyllen
KOHCTPYKIIMU MOKPBITHS) HA 600 MM.

4. BepxHuii psii naHened B mpejenax BbICOThI OMIOPHOM YaCTU CTPONUIILHOM
KOHCTPYKIIMU YCTaHABIIMBAIOT HUXKE gepxreo nosAca Ha 300 mm.

5. BeicoTy maparneTHOM TaHEIW HAa3HA4YalT C YYETOM Xapakrepa
MPUMBIKaHUS KPOBJIM K TIapanery.

6. BricoTa OKOHHOTO IpoeMa He TOJKHA TPEBBIIATD 7,2 M.

7. IlonkpaHoBas 6ajika M0KHA OBITh 3aKphITa CTEHOBOM MAHEbIO.
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KOHTpOJILHI)Ie BOIIPOCHI

1. KakoBbI BApHAHTBI pa3pe3Ku HAPYKHBIX CTEH Ha ITaHEN?
2. KakoBbI OCHOBHBIE ITApaMETPhI OJTHOCIONHBIX, IBYXCIOWHBIX U
TPEXCIIOWHBIX NTaHEeen?

Tema 31. IIpoexkTHpOBaHUE CTEH MPOMBIILIEHHbIX 31aAHUM.

IIpakTnueckoe 3ansaTue Ne 59
2. Jletanu KpenjaeHUs HABECHBIX CTEHOBBIX MAHEIEH.

]_Ie.]Ib 3AHATHUA: NU3YYHUTb KOHCTPYKHOHWIO CTCHBI IMPOMBINIJICHHOTO 31aHUA,
ACTAaJIN KPCIJICHUA HABCCHBIX CTCHOBLIX MaHeIeH.

OO01mue cBeaeHus

BeprukanbHbIil pa3pe3 Mo HapYyKHOUM cTeHe JaéTcsi ¢ 00sM3aTeabHOM MPopadboTKON
CIeAYIOIUX JeTanen (puc. 6):
napaneTHpld  (KapHU3HBIN) y3€lI ¢ W300paKeHHWEeM Taparera Wid
KApHU3HBIX CBECOB, KPOBIM M KOHCTPYKLHMHM TIIOKPBITHUS (C HAHECEHUEM U
0003HaYEHUEM BCEX CIIOEB);
OMOPHBIM y3€sl Hecylled KOHCTPYKLUHMHM MOKpbITHS (Oanku, (epmbl), e€
CONPSHKEHUE € KOJIOHHOM KapKaca;
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* IPY HAJIMYMHU MOCTOBBIX KPAHOB MMOKA3aTh MOJIKPAHOBYIO OAJIKy C PEIbCOM,
OMUPAIOLIYIOCS Ha KOHCOJIb KOJIOHHBI, U JIeTallid €€ KPEIUIEHUsI K KOJOHHE; IS
MHOT'O3TaXKHBIX 3IaHUH - KOHCTPYKIHIO IEPEKPBITUS C COCTABOM M0JIa;

* CTEHOBOE€ OTPaKJIEHUE, BEPXHSS YaCTh OKOHHOTO MpoéMa ¢ U300pakeHneM
OKOHHBIX MEPEIIETOB, OKOHHOM KOPOOKH U JeTallel CONPSIKEHUS UX CO CTEHOU U
KOJIOHHOM;

* HWKHSISL YaCTh CTEHBI, BKJIKOYAs pa3pe3 HIKHEN YaCTH OKOHHOTO MPOEMa ¢
U300paKEHUEM COMNPSKEHUST KOPOOKM CO CTEHOW, KpEIUIeHHEM K KOJOHHE U
KOHCTPYKIIMEN HAPYKHOTO CIIMBA;

OKOJIBHBIN y3€JI CTEHbl C W300paKE€HUEM OTMOCTKH, THAPOU3OJISLINH,
KOHCTPYKIMU 110JIa C YKA3aHUEM UX COCTaBa, CONPSIKEHHUE CTEHBI C (PYHIAMEHTHOM
OQJIKOH.

JUiss  netanbHOM  MPOpPa0OTKU  Y3JI0OB  PEKOMEHAYIOTCS  CIEAYIOIIHE
KOHCTPYKTUBHBIE 3JIEMEHTHI 3aHU:

* IETAJIA IPUMBIKAHMS CTEH B IJIaHE K KApKACy U MX KPEIUIEHUE C 3a/I€JIKOU
CTBIKOB;

* TOPLIEBBIE CTEHBI 3aHUs U (POHapeEH;

JI€TaJIi CBETOBBIX U a3PallMOHHBIX (POHAPE;

* KPEIUICHHE MTOABECHBIX KPAaHOB K HECYIIUM KOHCTPYKLMSAM HOKPBITHUS;

* IeTaJlb KPEIUIEHUs KpaHOBOTO peJibca K MOJAKPaHOBOM OaJike;

* YCTPOMCTBO €HJI0B M KOHCTPYKLIMSI BHYyTPEHHETO BOJOOTBO/A;

* KOHCTPYKIIMSI TEMIIEPATYPHOIO 1B MO NOKPBITHIO;

WHIyCTpUAJbHbIE TMEPEropojKM M3 COOPHBIX KPYMHOPa3MEpPHBIX
AJIIEMEHTOB U UX KPEIUICHUE K TOJTy.

Kpennenue cTeH K KOJOHHAM KapKaca BbINOJIHSAETCS MPU TOMOUIH:

1) rubKuX aHKEpOB M MJIACTUH-(UKCATOPOB;

2) yrOJIKOB.

Xox padoThi:
Brrueptuts:
1. meranu KpemieHus: CTEHOBBIX NaHEJIEH K KOJIOHHAM 110 BapUaHTaM:
1) xperieHHe TOCPEACTBOM JBYX YrOJKOB: BEPTUKAJIBHBIA CTBIK U
TOPU30HTAIBHBIN CTHIK
2) KperjeHue ¢ TOMOINbI0 THOKOro 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 CTEHOBOM MaHENU K KOJIOHHE KapKaca Py MOMOIIH

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 Py MOMOIIH
THOKUX 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 KPCIJICHU A CTEHOBOM MaHEIIN K KOJIOHHE KapKaca IIpu 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 (BEPTUKAIBHBIN CTHIK)

PucyHOK 4- y3el KpemJieH!sl CTEHOBOM MaHEeNId K KOJIOHHE KapKaca Py MOMOIIH
YTOJIKOB (TOPU3OHTAJIbHBIN CTHIK)

BrruepunBaemble y37bl M JI€TAIM MApKUPYIOTCS HA IUIaHAX U pa3pesax
KpY>KKaMH, TPHUBS3BIBAIOTCS K COOTBETCTBYIOIIUM MOJYJbHBIM pPa30MBOYHBIM
ocsM, CHAOXXalTCid BBICOTHBIMH OTMeTKamu. Ilpu pa3paboTke ueprexeil
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APXUTCKTYPHO-KOHCTPYKTUBHBIX I[eTaJ'IGI\/i HUX CICOYCT 00s13aTeNLHO YBA3BIBATH C
OCHOBHBIMM HYCPTCIKAMU 3 1aHUA.

Tema 32. [IpoekTHpOBaHUE NOKPHITHHA NPOMbILIICHHBIX 3JAHUI.

IIpakTuyeckoe 3ansaTue Ne 66
1. CxeMa NOKphITUS MPOMBIIIICHHOTO 3/1aHMUS.

Iesb 3aHsATHA: BBINOTHUTE CXEMY ITOKPBITUS MHOTOIIPOJIETHOTO
OJTHOATaKHOI'O MPOMBIIUIEHHOTO 3/IaHHUS.

Oo01ue cBeaeHusa

Hecymure aneMeHThl OrpakJarolieil YaCcTH MOKPBITUS MOTYT OBITh PEILIEHbI
B JIBYX BapuaHTax:

— NIEpPBbIM BAPUAHT — 0€CIPOTrOHHBIH — SBJISIETCS OCHOBHBIM:
KPYIHOPAa3MEPHBIE TUIMTHI YKJIAIBIBAIOT HEMIOCPEACTBEHHO HA BEPXHUE TOsICa
OCHOBHBIX HECYIIIUX KOHCTPYKIIMI MOKPBITHUS; ITUTHI CIIY’KAaT HE TOJIbKO HECYLIEH
KOHCTPYKLMEHN OrpakAarolield 4acTu MOKPHITHS, HO U 00€CTIEYUBAIOT
IIPOCTPAHCTBEHHYIO KECTKOCTh 3/1aHUS B LIEJIOM;

— BTOPOU BapUaHT — MPOTOHHBII: IPOTOHBI YKIAbIBAIOT IO BEPXHUM
1osicaM CTPOIUJIBHBIX KOHCTPYKIMH, a 10 TPOTOHaM — MEJIKOPa3MEPHBIE IUINTHI,

©ecnporoHHbIM BapuaHT NOKpPbITUSA

NAUTEl NOKPBITHUA cTponunbHas banka

M
O ) )

4

aC6eCTOHeMeHTHI)Ie, CTAaJIbHBIC, CTCKJIOBOJIOKHHUCTBIC U T.II. IUCTHI.

Pucynok 1-0ecriporoHHbIi BapUaHT MOKPBITHS

PuCyHOK 2— IpOTOHHBIN BapUAHT HOKPBITHS

NPOrOHHBI BapUaHT NOKPLITUS

NPOroHbI INEMEHTEI NOKPLITUA CTponunbHaAa BHanka

OO0 oo




2. KommiekcHble TUIMTHI TOKPBITUS UMEIOT TC K€ pa3Mepbl, 4YTO U
peOpucThie; OHU TOCTYIMAIOT C 3aBOJa B IMOJHOM TOTOBHOCTH C YJIOKEHHOW IO
TUINTE TApOU30JIALMEN, TEIUIOU30JALMEN, CTSXKKOU U KpoBiier. llocie ykmanku
HAacTWJIa 3aJIeJIbIBAIOT IIBBI, YKJIAIBIBAIOT MOJIOCY MApPOW3OJISIUM HaJ IIBOM,
TETUIOU30JISLMIO, CTSKKY, JOMOTHUTENIBHBIN CIIONM KPOBEJIBHOTO MaTepuaa; 1mocie

ATOTO MO BCEH IUIOMIAIU TOKPBITUS YCTPauBaIOT 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— KOMIUIEKCHAS TUIMTA HOKPBITHS
IIporoHHbI BApUAHT NOKPHITHS

[IporoHHbIe MOKPBITHS MPUMEHSIOT Yallle B HEOTAIIMBAEMBIX 37aHusAX. [1o
KeJ1e300€TOHHBIM OallkaM WM CTAJIbHBIM (hepMaM YKJIaAbIBatOT MIPOTOHBI C IArOM

3 M, KoTopble KpensaT cBapkoil. Ilo mnporoHam yKIagplBalOT —CTadbHOMN
PO HIMPOBAHHBIN HACTHIL.

KpemnexHbIi MPOroH
3NeMeHT
FOCT 5264-80
3aknagHas getans
CTpOHMJ‘IbHOVI KOHCTPYKUWUKN CTponuUnbHas
/ KOHCTPYKLMA
NN
L _ /
“— —

[Iporonsl mposieToM 6 M HM3rOTaBIMBAIOTCS CIUIOIIHBIMU M3 OJUHOYHOTO
npokaTtHoro mBesuiepa Ne20 — 24. TIporonsl nposieToM 12 M peACcTaBIsSIIOT cOO0M
pelreryaTyto (CKBO3HYI0) KOHCTPYKIMIO. BepxHuii mosic mporoHa o0Opa3oBaH u3
JIBYX NpOKaTHbIX mBeyiepoB NelO — 16, a HM>KHUM NOSIC M pACKOCHI — U3 THYTHIX
LIBEJIEPOB.
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YETRORCTRO MOKPLITHA 13 YETRONCTEO MOKPLTHA 143 YCTPOACTRO NOKPEITHA W3
"CaMgerd” naHened no NporoHamM HENe 0 BETOHHBIX NPOQIHACTING 10 NPONHaM
pelpicTeE: AnMT
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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 ITIOKPBITHA.

Tema 32. IIpoekTupoBaHHe NOKPBITHH NPOMBILLJICHHBIX 3{aHUM.

IIpakTnueckoe 3ansaTue Ne 67
1. KoHcTpynpoBaHue MOKPBITHS U KPOBIIM TPOMBIIIIEHHOTO 3/1aHHUS.

Hean 3ansaTusi: Hayunthcs momOupaTh U KOHCTPYHPOBATH TMOKPBHITHE H
KPOBJIIO TTPOMBITIUICHHOTO 3/1aHMUS.

3anaua: [lomoOparh Hecylue W OTPaXKAAOIINE KOHCTPYKITUU TTOKPBITUS H
pacnoyiokuTh UX B iaHe. OmpenenuTh KOJIUYECTBO M pa3Mep BOJOMPHUEMHBIX
BOPOHOK, DPACMOJIOKUTh WX Ha IjaHe KpoBiu. OOO3HAYHWTH YKIOH KPOBIU U
MJIOCKOCTH BOJIOCTOKA K KaXKJI0M BOPOHKE.

OO01mue cBeeHUs

JIJ'ISI IMPOMBIINIJIICHHBIX 3)18,HPII>'I qame BCEro IMPUMCHAIOT IIOKPBITHA C
’KeJIe300€TOHHBIMU TUIMTAMH M JICTKHE IMOKPBITHUA C HCIIOJB30BAHHUECM CTAJIbHOI'O
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nporIIMPOBAHHOTO HACTWJIA. B KadecTBE HECYMMX KOHCTPYKIHUNA MPUMEHSIOT
Oanku, hepMbl, apKU, PUTEITH U JIP.

XKenezo6eToHHbIE OaNKU CKAaTHBIX MOKPBITHI MEPEKPHIBAIOT MPOJIETHI 12 U
18 M, sxene3o0eroHHble pepmbl — 18 U 24 M. YHUPUIUPOBAHHBIE CTAJIbHbBIE
dbepMbI pazpaboTaHbI JJIs MPOJIETOB OT 18 10 36 M.

Jist  obGecriedeHUs: TPOCTPAHCTBEHHOM KECTKOCTM M YCTOMYHMBOCTH
peaycMaTpUBaIOT CUCTEMY CBsi3el. BepTukanbHble U TOPU3OHTAJILHBIC CBS3U B
MOKPBITUSIX YCTAHABIMBAIOT B KPAWHMUX IIarax TeMIepaTypHO-Ae(HOpMaIMOHHOTO
0sioka. X BBIOMpAIOT C y4E€TOM THUIA MOKPBITUS, BUJA KapKaca, BUJa KPaHOBOTO
o0opyaOBaHUS.

0069 P

t‘n',,—'l'\ 1 'I.H T ’ . ’ . -
‘S A rari
- ] - o 4 i I
—_ I:F-E"l- | »
= w0y Ikl | i i 4 4 I
% = A2 |
P . - N g I
ar =
N F b I = b b
E 5 A | =
. | 3 b 3 e b
ll\.,r,_.r"' \ y f B g L
o 11
[w] A Tar
g ey o | 3 3 3 4 3
% \B} E
\. @

&

) 120100
”@ @mn"”

oM
5 - CEORCCCRONUNONC)

Pucynok 1. Cxema pacnosioyxeHusi KOJIOHH, Pucynok 2.Cxema pacrosnoKeHus

0aJioK U hepM MOKPHITHUS TUTAT MOKPBITUSA

[TokpbITHA OTanIMBAEMBIX 3JaHUM C PYJOHHOM WJIM MAaCTHYHOW KpOBIIEU
IIPOEKTUPYIOT COBMEUIEHHBIMH, € yKJIOHamu OT 1,5 mo 12%, ¢ BHyTpeHHUM
OTBOJOM BOAbl. 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 MarepuainoB. [Ipu
Hapy’>KHOM BOJIOCTOKE MO NMEPUMETPY HAPYKHBIX CTEH NMPOEKTUPYIOT PELIETYATHIE
OrpakJICHHUS.

MakcumanbHas IUiomaab BogocOopa Ha | BOJOCTOYHYIO BOPOHKY HE
JIOJKHA TIPEBbIIIATh BEJIMYWH, yKa3aHHbIX B Tabnuie 10. PaccrosiHue mexmy
BOPOHKaMHU ISl CKATHBIX KPOBEJb JOJKHO ObITh HE OoJiee 48 M, JIs TUIOCKUX — HE
oonee 150 m.

Komnuectso
Tun xpoBan CJII0€B PYJIOHHOT'O ITnomans
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KOBpa Bof0c60pa, M

Ckarnas (6omnee 2,5%) 3 ciost 600 — 1200

[Tnockas (1,5- 2,5%) 3 ciost 900 — 1800

[Tnockas, 3amonHsieMas Bojo# (1o 1,5
%) 4 crost 750 - 1500

Tabnuua 10 - KonuyecTBo 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,  3aIOJIHSEMBbIE
CIIELIMAJIbHBIMU KOHCTPYKLHSMHU CO CBETOIPOHULIAEMBIM OTPaXICHUEM, KOTOPBIE
Ha3bIBalOT oHapsiMu. DoHapH, BHITOTHSAOMME (YHKIIMU KaK OCBEIICHUS, TaK U
MPOBETPUBAHUS, HOCAT  Ha3BaHWE  CBETOA’pPAlMOHHBIX. Tun  ¢doHapei
(adpallMOHHBIM, CBETOA’PAIlMOHHBIA WM CBETOBOM) cleayeT Ha3HayaTh B
COOTBETCTBUM  C  TEXHOJOTMYECKUMH M  CAHUTAPHO-TUTMCHUYECKUMHU

oo o g =ens | (-omg |

@

30000 |-

Pucyuok 3. I1naH KpoRIH

TpeOOBAHUSIMU U KJIMMATUYECKUMHU YCIOBUSIMU pailoHa CTPOUTEIHCTBA.

JUist 31aHU U COOPYKEHHM C CYyXMM W HOPMAJbHBIM BIIQXKHOCTHBIM
PEXKUMOM U HE3HAYUTEJIbHBIMU H30BITKAMU SIBHOTO TEIUIA CIENYET MPUMEHSThH
3eHUTHbIE (poHapu. CBeroaspalioHHbIE (OHAPU JOMYCKAETCAd TMPUMEHSTh B
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3JTaHUAX C U30BITKaMU SIBHOTO TeIia. B 31aHuAX, T/1e MPOoLeCcChl COMPOBOXKIAKOTCS
n30BITKAMM SIBHOTO TEIJIa W BBIJEICHUEM IBUIM U Ta30B, MPEAYCMaTPHUBAIOT
(YHKIIMOHAJIBHOE pa3/ie/IeHUue IPOEMOB Ha CBETOBBIE U CBETOAIPALIMOHHBIE.

CeeroaspaniuoHHble  (OHApU  MNPOEKTUPYIOT  MPEUMYIIECTBEHHO  C
BEPTUKAJIBHBIM OCTEKJIEHUEM U HapyXHbIM BojocTokoMm. Illupuna donaps nms
nposetoB 12 u 18 m coctaBnsier 6 M, st nposetoB 24 u 30 m — 12 M. Bricoty
(¢oHapell  OrpaHMYMBAIOT OAHMM-IBYMsS spycaMH IHeperaeToB. Beicora
NEPETIETOB B OAHOSAPYCHBIX (pOoHApsiX cocTaiseT 1,8.M, a B ABYXbAPYCHBIX - 1,2
M.

@oHapu cieyeT TpOeKTHUpoBaTh JIMHOM He Oonee 120 m. PaccrosiHue
MEXay TopuamMu (QoHapeil NPUHUMAIOT paBHBIM MIAry CTPOMNHIJIBHBIX
KOHCTpyKIui. Topusl goHapeil, kak mpaBUi0, OTCTYHAIOT OT TOPIOB 3JaHUS U
ne(dOpMallMOHHBIX [IBOB HA OJIMH LAl CTPOIMJIbHBIX KOHCTPYKIIHA.

Ha mnaHe DOKpBITUS IOKa3bIBalOT PACIOJIOKEHHE CTPONWIBHBIX H
HOJCTPONIIBHBIX (€CIM €CTh) KOHCTPYKLMH, pacKiIaJKy IUIUT TMOKPBITUS C
YKa3aHUEM UX MAPKUPOBKH.

Ha niiane kpoBiM 1Moka3bIBalOT (POHAPH, €HIOBbBI, BOJIOCTOYHBIE BOPOHKH,
naparnetsl, JAe(popMalliOHHBIE WIBBI, MOXapHble JecTHULIbl. Ha muiaH kpoiu
HaHOCAT pa30MBOYHBIE OCH, MPOXOJALIME B XapaKTEPHBIX MECTaX KpOBIHU
(xpaiiHue, y ne@OpMalOHHBIX IIBOB, B MECTaxX YCTYIIOB B IUJIaHE U IMEpENasioB
BBICOT 3J]aHUS, Y BOJIOCTOYHBIX BOPOHOK, Y TOPLOB (pOHAPEN), OCEBBIE pa3MeEPbI
3laHUsl, TPUBSI3KKM  BOJOCTOYHBIX  BOPOHOK, VYKJOHBI, CXEMaTH4YECKUUI
MONEPEYHbI NPOo(UIb KPOBJIH.

Xoxa padoTbr:

3apanue: Berueptuth B MaciiTaoe:

1. nnan u paszpes 1-1 , 2-2 NIATHI NOKPBHITUS
2. cxeMy IUIAT MTOKPBITHS

[Ipy BBITOTHEHNH CXEMBI ITUT MTOKPBITUS TOHKUMU JTUHUSAMHA HAHECTH
KOOPAMHALMOHHBIE OCH 3/1aHusl. OCHU 31aHUs TPOMAPKUPOBATH U HAHECTH Pa3MEPBI
Mexay HUMH. LI TprXOBBIMU TOHKUMH JIMHUSIMU HAHECTU KOHTYPBI OAJIOK.
BBINOTHUTE pacKiaaKy IUIMT MOKPBITHS TOHKWMM JIMHUSMH. B MecTe ycTpoiicTBa
¢doHaps IUTHI HE yKJaabBatoTcsa. POHAaph MEHbILE JJIMHBI 31aHUS HA OJMH IIar
KOJIOHH C OJTHOM CTOPOHBI U OJIMH IIar KOJIOHH C JAPYyTrOW CTOPOHBI.

[1IUThI MOKPBITHS C OTBEPCTUSIMU ISl BOJIOCOOPHBIX BOPOHOK YIIOKHUTh
10 KaXJ0W IIPOJIOJIBLHOM OCH, HE MEHEE JBYX B Ka)XKJIOM TEMIIEPATYPHOM OTCEKE, C
pacueToM paccTOSTHUS MEXITY BOPOHKaMu He Oosiee 24 M.

[IprcBOUTH MO3UIIUH JIEMEHTaM KOHCTPYKIMM. BpIMmonHuTh 00BOJKY TUINT
MOKPBITUI OCHOBHOM CILJIONIHOMN TOJICTOM JIMHUEH, 0K/ - TOHKOW IMyHKTUPHOH, a
B M€CT€ yCTpOMCTBA (POHAPS — CIUTIOMIHONW TOHKOMN

PacmmdpoBka miuT NOKpHITHI:

[II'-1ATVIT
I1 — TUII KOHCTPYKIMU — IUINTA HOKPBITHS;
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[' — KOHCTPYKIMS TUTUTHI —
BOJIOCTOYHBIX TPYO);

JUTS TYXUX y4acTkoB (B — ais npomycka

1 - HOprI[KOBBIfI HOMCD IINIMTHI B 3aBUCHUMOCTH OT €C Hecylueﬁ

crnocobroctH (cM 'OCT 28042 — §9;
ATV — knacc HanparaemMom apMaTyphbl;
T- Bun 6eTona — tspkenbi ( I1 — mopuctelif)

‘ I . Padoaebie naumei
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Pucynok 1 Ilnute #/6 pa3zmepom 6*3 M 1 BeicoTol 300 MM A1 NOKpPEITHA
npoussoncTeeHHeIX 3naHHi nmo [OCT 28042-89 u crnenudukanus IUIHT

[OKPBITHI
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Pucynok 2 Cxema pacnoyIoKeHHUs! IUIAT MOKPBITHA POMBIIUIEHHOTO 3/1aHHS

pasmepom 24*72 m

KoHTpoJsibHBIE BONIPOCHI

1. Kakue napaMeTpsl IUIUTHI TOKPBITUS IPOMBIIUIEHHOTO 31aHUS?

2. Kak ycTpoeH BHYTPEHHHI BOJOOTBOJ C KPBIIIN IPOMBILIIIEHHOTO

3IaHus?

3. Hammummre pacimm@poBKy MIUT TOKPBITHN, UCTIOJIB3YEMBIX B CXEME

T nokpertuit (I1-1, 11-2, T1-3, T1-4)

4. ITocunTaTh KOJUYECTBO IJIUT MOKPBITHI B 3/IaHUU C TapamMeTpaMu

24%* 772M ¢ omHUM (POHApEM.

Tema 33. Oxna. /IBepu, Boporta. JlectHuupbl. 110161 MPOU3BOACTBEHHBIX
MOMeIeHU M.

IIpakTnueckoe 3ansaTue Ne 68

N3ydyeHne KOHCTPYKTHUBHBIX JIEMEHTOB IIOJIOB ITPOM3AaHUN
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Iesb 3aHATHA: HAYYUTHCS KOHCTPYUPOBATH IOJIbI IIPOMBIIUIEHHOTO
31aHUS.

OO01ue cBeIeHUs

B 01HO3TaXHBIX TPOMBIIUIEHHBIX 3IaHUSIX MOJIbl YCTPAUBAIOT IO TPYHTY.

OCHOBHBIMHM 3JI€MEHTaMU 110J1a SIBJISIOTCS:

- IOKPBITHE;

- TOACTUJIAFOIIUI CIIOW, PACTIPEACIISIONIMN HArPy3KU HA OCHOBAHUE;

- mpocioika (CBA3YIOUIUMNA CIOM MEXIYy MHOKPBITUEM M IMOJCTUIAIOININM
CI0EM);

- CTsKKa (ycTpaumBaeTcsl JUIsl CO3JIaHUS JKECTKOW KOPKHU IO HEXECTKUM U
MOPUCTHIM MaTepuagaM Wi sl IPUAAHUS MOy YKIIOHA);

- TUAPOU3OJISIINS;

- TETUIOM3OJISIIIHS.

Ilo muny noxpeimus MOJIbl ACJAT Ha CIUIOIIHBIC U U3 IITYYHBIX 2JIECMEHTOB.
K cnjmomsbsIM IoJaM OTHOCSTCSA: OCTOHHBIC, KCHJIOJIHMTOBBIC, IIJIACTMACCOBBIC,
IIEMEHTHBIC, acdalbTOBBIC, IIeOCHOUHBIC, TMMHOOWTHBIE W T.. K momam w3
IITYYHBIX 3JEMEHTOB OTHOCAT IUITMTOYHBIC, PYJIOHHBIC, Opycuarble, IOIIaThie U
Ap.

lloocmunatowue cnou MOTYT OBITh NECUAHBIMHU, IIJIAKOBBIMU, FPAaBUMHBIMH,
IeOCHOYHBIMM, TJIMHOOWUTHBIMU, OYJIBDKHBIMU, OETOHHBIMU W JAp. TommmHa
MOJACTHJIAIONIET0 CJIOSI Ha3HAYaeTcsl MO pacyeTy MU JOKHA OBITh HE MEHEE:
necuaHoro — 60; HUIaKOBOro, TPABUITHOTO, MIEOEHOYHOTO, TIIMHOOUTHOTO — 80;
oynbpkHOTO — 120; 6eToHHOTO — 100 MM.

Celllyyne MOJACTWIAIOIIUE CJIOW YCTPAWBAIOT JJIsl MOJIOB M3 IITYYHBIX
MaTepuaJioB U MPHU IUIOTHBIX TPYHTAX OCHOBAHMUsI, a OCTOHHBIC — JIJISI CILTOITHBIX
TIOJIOB | TIPH CJIA0BIX TPYHTaX OCHOBAHUSI.

IIpocnouixu BBITIOTHSIOT W3 IIEMEHTHO-TIECYAaHOTO PAacTBOpa, >KHUJIKOIO
CTEeKJIa, OUTYMHOM WJIM JIETTEBOM MACTUKHU U U3 TecKa. B mosax ¢ mokpeITHEM U3
YYT'YHHBIX M CTaJbHBIX IUIAT TPOCIOMKH YyCTpauMBalOT IE€CUAHBIMM WA U3
MEJIKO3EpHUCTOTO OETOHA.

Cmsoicku BBITIOJIHSIOT W3 1IEMEHTHO-TIECYAHOTO PacTBOpa, KCHIIOJHUTA,
OceToHa.

T'uopousonayus yctpauBaemasi JJid 3alllUThl TMOJIOB OT CTOYHBIX BOJ H
JPYTUX >KUJKOCTEH pacriojaraeTcsi 1moji MOKPBITHEM I10ja, a JJis 3alllUThl OT
KaMWUISIPHOTO TOJHSATUSI TPYHTOBBIX BOJ — IIOJ] TMOJCTUJIAIONIMM clioeM. B
IIEPBOM CJIy4Yae €€ BBIITOJHSIOT OKJIEEUHOU: 2-4 c0s u30ia WIA TUAPOn30Ja; 3-5
CJIOEB TOJISI, TOJb-KOKU Ha COOTBETCTBYIOIIUX MacTHKax. Bo BTOpom ciydae —
HaJMBHAs W3 OJIHOTO CJOsI 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 OCETOHOB M CBHIMyYHUX MAaTEepPHAIOB
(1u1aK, MecoK  T.I1.).

['pyHTBI OCHOBaHUS TOJDKHBI UCKIIIOYATh BO3MOXKHOCTh OOIIMX M MECTHBIX
nedopmariuii nona. Crnadblie TPyHTHI YKPEIUISIIOT TPAaMOOBAHHUEM.

OcCHOBHBIC THITBI TIOJIOB TIPOMBITIUICHHBIX 3IaHUI MPUBEICHBI Ha pucC. 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 TTOJIOB MPOX3BOICTBEHHBIX 3HaHUN:
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KoHTpoJibHBIE BOIPOCHI

l. TuIBI TOJIOB MPOM3AaHU.
2. KoHcTpyKius noJioB O TPYHTY.
3. CocraB OETOHHBIX MOJIOB.

Tema 34. IIpoexTHpoBaHUE reHEPAIBHOI0 IVIAHA IPOMBILLJICHHOT0 31aHUS.
IIpakTnueckoe 3ansarue Ne 70

1.  H3ydeHne HOPMATUBHBIX JOKYMEHTOB I10 IPOCKTUPOBAHUIO T€HEPATBHOTO
IJ1aHa MPOMBIIIEHHOTO 3/IaHUS.

I.Ie.m; 3AHATHUA: U3YUUTb HOPMATUBHEIC JOKYMCHTEI 110 IIPOCKTHUPOBAHUIO
TCHECPAJIILHOI'O IIJIaHa IMTPOMBIIIJIICHHOT'O 3AaHNA.

O0mue cBeIeHU

['eHepanbHblil MIIaH MNPEANPUATHS - CXE€Ma MPOEKTUPYEMOTo OOBEKTa
IPOMBIIUICHHOTO  KOMIUIEKCA C  PACHOJOXKEHHEM  MPOEKTHUPYEMBIX U
CYILIECTBYIOIUX 3JaHUN U COOPYKEHUH, OCHOBHBIMU IMPOE3AAMH, MOABE3THBIMU
KEJIE3HOJOPOKHBIMU MYTSAMHU, O3€JIEHEHWEeM M OjaroyctpoicTBoM. Pa3paboTky
r€HEpPaJbHBIX I[UJJAHOB HOBBIX M PEKOHCTPYMPOBAHHBIX MPEANPUATANA U
MPOMBIIICHHBIX pailoHOoB BeayT B coorBerctBuM ¢ CH wu II II-89-80 "
['eHepanbHbIE MIIAHBI TPOMBIIUICHHBIX TPEATPUATUN" .

Koaddumment 3acTpoliku - 5TO OTHOIICHHWE TIUIOMIATH, 3aHHUMaeMOu
3IaHUSIMUA U KPBITBIMUA COOPYKEHHSIMH K TUIOLIAU BCETO yYacTKa.

Kosddurment wucnonp3oBaHus ydacTKa - 3TO OTHOIIEHUE IUIONIANA, HA
KOTOPOHM PpACIOJIOKEHbI 3[aHUsl, COOPYKEHHSI M YCTPOWCTBA, BKJIOYAs JOPOTH,
CKJIaJIbl, K IJIOIIA M BCETO Yy4acTKa.

[Inomane o3eneHeHus] NPUHUMAIOT He MeHee 15% oT oOiel TeppuTopun
NPEANPUSTUS. CTPOUTEIBHBIN (YHIAMEHT NPOSKTUPOBAHUE TPYHT

1. [IpoexTpoBaHuE TeHEPATBHOTO MJIaHA NPEATPUITHS

['eHepanbHblii  TUIAH  OPEONpUSATHS  NPEACTAaBIsieT  co00ll  cxemy
IPOEKTUPYEMOT0 OOBEKTa MPOMBIIIIEHHOTO KOMIUIEKCA C PacloJIOKEHUEM
MPOEKTUPYEMBIX UM CYHIECTBYIOIIMX 3/IaHUM W COOPY>KEHHI, OCHOBHBIMU
Npoe3aMHi, TOABE3THBIMU JKEJIE3HOJOPOKHBIMU TMYTSIMHU, O3CIEHEHUEM U
0J1ar0yCTpPOWCTBOM. Pa3zpaboTky FeHEepaJIbHBIX IUIAHOB HOBBIX 151
PEKOHCTPYUPYEMBIX MPEANPUATAA U MPOMBIIUICHHBIX pPAallOHOB BEAyT B
coorBerctBUM ¢ CH wu II 1I-89-80 "I'eHepasibHble TJIaHBI MPOMBIILICHHBIX
npeanpusTun”

Pa3ppiBel MEXIy MNpeanpuATHSIMU CleAyeT Ha3HayaTh MHUHUMAaJbHbIC,
UCXOMsl W3 YCJIOBUM pa3MEILICHUS JOpPOT, TPOTYapOB M HHKEHEPHBIX CETEH, C
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coOI0/IeHneM TpeOOBaHUI CAHUTAPHBIX U MPOTHUBOIIOKAPHBIX HOPM, HO HE MEHEE
6 M.

[IIuprHa aBTOJOPOr OAHOCTOPOHHETO Ipoe3aa - 4.5 M, IByCTOpoHHEro - 7.0
M. TpoTyapsl JOJKHBI OBITH U30JIMPOBAHBI OT MPOE3KEN YACTU Pa3AeIUTEIbHON
MIOJIOCOM MMPHUHOM 3-5 M C pSIOBOM MOCAAKON JIepeBbeB. MUHUMAaJIbHAsI IIMPHUHA
TpoTyapos 1,5 M.

TexXHUKO-3KOHOMHYECKHUE TI0KA3aTeNM TEeHEPATbHOIO IUIaHA 3aBUCAT OT
TJIOMIAAN TEPPUTOPUH, U3MEPSIEMON B TeKTapaxX, KOd((OUIIMEHTOB 3aCTPONKHA U
VCIIOJIb30BaHUs y4acTKA.

KoadduruenT 3acTpoiiku - OTHOIICHHE TUIONIAIN, 3aHUMAEMOU 3TaHUSIMH U
KPBITBIMU COOPYKEHHMSIMH, K TIUIOIIAAM Bcero ydactka. st mpeanpusituii
MOJIOYHOW TPOMBITIUICHHOCTH KOA((GUIIMEHT 3aCTPOWKH MPUHUMAIOT B MpEeax
0,36-0,45.

Kosddurment wucnonb3zoBaHus ydacTKa - 3TO OTHOIIEHHE IUIONIAU, HA
KOTOPOM paCIOJIOKEHbl 3IaHUS M COOPYKEHHS, BKIIOYAas JIOPOTH, CKIIAJIBI,
Io1aau Beero yuactka. Ero npunumaror 0,4-0,55.

[Tnomane o3eneHeHus] MPUHUMAIOT HE MeHee 15% oT oOielt TeppuTopun
(ko3¢ dunuent = 0,15)

[Topsinok BBIOTHEHUS paOOTHI:

[TocTpouts po3y BETPOB.

PacnosioxuTh 31aHUSA M COOPYKEHNS HA TEHEPATTBHOM ILUIAHE.

OnpenenuTh TEXHUKO-9KOHOMUYECKHE MOKA3aTENN I'eHILIAHA.

BrruepTuTh reHepanbHbIN IJ1aH MPEATPUATHSA.

[Toctpoenne po3sl BeTpoB. Po3y BeTpoB cTposAT mis ropoaa, TAE
PAaCIIOJIOKEHO MPEANPUATHE, N0 JAHHBIM MOBTOPSEMOCTH BETPA B JICTHUM MEPHUO]
roga 1no HamnpasieHHocTu. lloBTopsemocts Betpa (B%) B Macmurabe
OTKJIQJIbIBAETCS B COOTBETCTBYIOIIEM HAMpaBICHUU (MO COOTBETCTBYIOIIEMY
pymOy). bornbiieMy 3HaueHHWIO BEKTOpa Ha pPO3€ BETPOB COOTBETCTBYET
rOCMO/JICTBYIOIIME HAIIPABICHUE BETPA.

PacrnionoxxeHue 31aHUN U COOPYKEHUN HA T€HEPAJIbHOM IUIaHE.

PacnonioxuTh 37aHUST U COOPYKEHHUS Ha TE€HEpPAJIbHOM IUIAHE C Y4YETOM
ITPOU3BOACTBEHHBIX BPEITHOCTEN U PO3bI BETPOB.

KonTpoJibHbIE CBeIeHUSs

UYto Takoe reHepanibHbIN IUIAH TPOMITPEIIIPUSITHUA.

Kak onpenensitoTcs TEXHUKO-3KOHOMHUYECKHUE TTOKA3aTENH TeHIIaHA.
Kak pacnonararot 31aHUs Ha TeHILIAHE.

OCHOBBI TPOEKTUPOBAHMS TEHIIAHA TTPOM3IAHUS.

B W N —

Tema 34. [IpoekTHpOBaHUE reHEPATBHOI0 MJIAHA TPOMBILNIEHHOTO 3aHMS.
IIpakTuyeckoe 3ansaTue Ne 70
2. [IpoexTrpoBaHuE T€HEPATBHOTO MJIaHA MIPEANPUATHS.
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CocraneHue 3KCITMKALNUY 31aHUN U COOPYKEHHIA.

He.]'lb 3aHATHUA: U3YUUTHb COCTAB lIepTG}KGI\KJI H COACPKAHNUC I'CHCPAJIIBHOT'O
IJ1a”Ha.

Xoa pab6oThi:

BbruepTuTh cxeMy reHepaibHOro IIaHa ,yCIOBHbIE 0003HAUYEHUS U
HKCIUIMKALIMIO 31aHUM U COOPYKEHUMU.

YcnoeHbie 0bo3Haverus:

1.5-2.

- Yenoeran apanuya meppumopuu npoexmupyemozo RPednpuAmUus, COOPYNOHUSR,
xunuuwo—gpaxaanmnao obvexma -

- MpaHuya 3eMNenans308aHUA (3eMNeenadeHus)

1.5-2

- KpacHan nusus

1.5-2

- npoa:qnupyan'oe adarnue

_.I_s_?l‘_.[l : ']__I_l_ - OzpawdaHue MeppumopuY ¢ 80pomamy

m-mu(aﬂxa, dopoxwa, mpomyap:

~ 683 NoKphiMuA = € SyNbKHLIM NOKPLIMUSM -

= C MIUMOYHLIM NOKPBIMUEM

- MMﬁmaﬁm dopoea

IKkcnnukayus 3darull u coopyxeHull

Ne
Ha HaumeHoeaHue Koopdurame! keadpama
nnare cemku
1 fpoekmupyemoe sdarue
2,34 Cywecmeyioujue 30aHus
15 120 1A 40
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leHepanbHLIWi NnaH — 3T0 BUJ CBEPXY HA YYACTOK MPOEKTUPYOMOro 3AaHUA, ALl BO3-
MOXXHOCTb OLEHUTH NNaHNPOBOYHOE PeLeHNe 3aCTPOHKN, B3aMOCBA3k OTAEMEHBIX €€ YaCTel,
a TaKkxxe xapaktep bnaroycrposicTea TepputTopuun. B cocTas YepTexxelt reHepansHoro nnaHa
BXOAAT: pa3buBOYHLINA NaH, nnaH oprakusayum penseda, niaH 3eMIAHbIX Mace, CBOAHbIA NnaH

- MHXKEHepPHbIX cered, nnaH 6naroycrpoﬁcraa TepPpPUTOPHNK, BEIHOCHbLIE 3/TEMEHTSI.

B y4e6HOM npoLecce PeKOMeHAYeTCHA B CBA3M C Marnoi HaChILLEHHOCTBIO BbIMONHUTL CO-

- BMELYEHHbI reHeparsnbHbii rnaH CornacHo npunoxeHnam Ne9—13,

KonTpoabHbIe BONPOCHI

YTO BXOOUT B COCTAB YEPTEKEWU IEHEPATILHOTO I1J1aHa?

Yrto npencrapisieT cOO0M COBMEIICHHBIN reHepaIbHbIN IJ1aH?

Kakue 30HbI IeJISIT TEPPUTOPHUIO T€HEPATIBLHOIO TIIaHa?

KakoBbl caHuTapHbBIE Pa3pbIBbI MEKIY 30aHUSIMU?

KakoBbI TPOTHUBONOXKAPHBIE pa3pPhIBbI MEXKAY 3JAHUSIMU?

[TepeuncinuTe TEXHUKO-3KOHOMUYECKHUE TTOKA3aTEJIN T€HEPATbHBIX IIJIAHOB.
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Tema 35. Un:xeHepHoe 000py10BaHUE 3TAHUI.
IIpakTu4yeckoe 3ansitue Ne 71

Tema: I'paduueckoe n300pa:keHue 3JIeMEHTOB HHKEHEPHOT0 000pPy10BaHUA
HA YepTeKax.
Heab 3ansaTusa: M3yuuTs ycioBHbIE 0003HaYEHUS HHKEHEPHOTO 000y 10BaHUSI.
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Tema 35. Un:xeHepHOe 000py10BaHMe 31aHUIA.
MpakTunuyuec kK oe zauarue No. 72

2. UYTeHnme TUNoOBBX U paboyunux yepTexewmn,

3
O

I X =<
(VI

T

300 4 4w oOo

w
o

S O XTI O I Ww <

HaAaKOMCTBO C

YCNOBHBMWU 0H6O0O3HAYEHUAMNU 31T EMEHTOB

O X ® T T O O X X O

® O v @ O

(AVI )

BoaoonpoBoOoOaoa Ha 4epTexaX.

Lle nb 3aHATHS - 3aKpenneHwue H a
AKTUKE M3YYEeHHOINo TeopeTnMyecKoOro
Tepuana:

accundhpmkauma, 2NeMeHTb CUCTEM, WX
3HayYyeHUE.

PMaTMWBHEBLIE TpeboBaHWSA, Bbl6ODp
CTeM BOAOCHAaAbGBXeHMUSq.

EMbl CUCTEM BOOOCHaAbGXeHMUSA.
LONPOBOAOHLE BBOAbI.
LOMEPHDBE Yy3Nbl, BOOLOOCYETYUKMW.
accCMpoOBKAa CMCTeM Ha nNhaHe 30aHUA,
yb6bb, apmMaTypa M ee pa3MelweHUWe Ha
TH.

CTEMbl NPOTMUBOMNOXapHOTO "
NMBOYHOINO BOpJpoOMNpoOBOAA.

Xopnp pab6orThl:

CTaH,D,apT vyCTaHaBJ1InBaerT Yy CJNlOBHBIE

adbmyecknme ob6O3IHaAaYeHMA 2NeMeHTOB
JonNpoBOAJAa B CXeMax M yepTexax.
1. Pa3amMmepb 0603Ha4YeHMUN B CXemMax MU
pTexax BoponpoBO.aAa NPUMEHSAIWT B
BUCUMOCTMU oT KOMMNOHOBEKMU 7
CblLLEHHOCTHW CXeMb MNIW 4YyepTexa b6ea3
6nwaneHus MacwTaba. [Mpwu
O6X0OOMMOCTHMU YKa3aHMA pa3MelWweHMUSs
rabapumuToB 931eMeHTOB cucTem
3 Mepbl O603HaAaYeHUMN NPUMEHSAIWT B

cwtabe yepTexa.

2.
oboO3HaAaUYeHMUHA

YCcnoBHEBbIE rpadbmMmyeckKkue

BoaogonpoBoOOa
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gJonNnycKaeTCSH conpoBOXAaaThb
OYKBEHHBMU, LUUDPOBBIMU UNU OBYKBEHHO-
LMWbpoBbB MM O6bO0O3HaAaYeHUNAMMU,
YVTOYHSAKOWUMMU TEXHMUYECKYI
XapaKTepUCTUKY obo3HaAavYyaemMoro
3NeMeHTa. YKa3aHHBLI € o6bo3HavYyeHUSHA
Pa3bACHAKWT Ha YyepTexax.

3. YcnoBHBDBIE rpadhmuyeckKkue
obo3HavYeHUA, JonyckaerTca@4, npwu
HeobXoOaAMMOCTMH, JONONHATHL APYTFTrUMMU
YCNOBHBMMU rpadmyecKuUmMMH
0603 HaAaYEHUAMMN. [ToACHEHMUS K
YVKa3aHHBM O603HayYyeHMWAM TnNPUBOAATCS
Ha 4YyepTexax.

4. O6o3Ha4vYeHMUSA 9NeMeHTOB
|
HaunmeHOoBaHHEES YcnoBHOe obo3HAYEHEE

1. Bogozabops1

1.1. CkBaxxuHa BomozabopHan

o

1.2. Kononmen maxTHEEH

S

BoaoonpoBoOoOAaa NpuBeadeHbl
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I
1.3. Komonmen BogocOopHEBIH

I
1.4. Bomo3abop rpyHTOBOH BOAEI

TDPESOHIEJIBBIBIE

I
1.5. Boozabop mOBEPXHOCTHOH BOMIEI

I
1.6. KanTax (nepexear) poaHHka

|
2. Coopy:ReHHSI OTHCTKHE H HOTbeMaA BOILI

|
2.1. CtaAnHA OYHCTKH BOJBI

|
2.2. Ctaannaa HacocHAA

1
2.3. Ctasnu BoJOHANIOPHAA

3. PesepByapsl

|
3.1. Pesepnyap 3aKpEITHIH

I
3.2. PespByap OTEpPBITEIH

1
3.3. bamaa BogoHALIOpHAA

4, CeTh

1
4.1. Bomomep

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 BogopasboopHaan

%P%h%# ®NIK N|o TTI@

2

S
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Tema 35. NHXxeHepHOe obopypoBaHUEe
30aHUHNK.
[fpakTunyeckKOe sansarue No. 73
3. KoHCcCTpynMmpoBaHMWE U BblYHyepuYMuBaHMUE
ceTen XO0NoOOgHOTO
BooonNnpoBOA4aAa Ha NhaHax 34aHUSA,
pa3amMeweHunme obopyaoBaHMUA.

lLlenb sanssrma: 3 akKpenneHWe Ha

PaKTMUKe M3YYEeHHOINo TeoOpeTmnmyYecKoOro
aTepuana:
naccumdbmKauMa, 23N1eMeHTb CUCTEM, UX
a3Ha4vYeHMUeE.
OpMaTMUBHBIE TpeboBaHMUA, BblOOD
MCTEeEM BOALOCHabXeHMUSA.
XeMb CHUCTEM BOJOCHAaAOXeHMUSd.
OLOMNPOBOAOHLE BBOAbI.
OLOMEpPHbBE Yy3Nbl, BOOLOCYETYUKMU.
paccuUupOBKa CMCTeM Ha NNaHe 30aHWA,
pyo6bb, apmMmaTypa M ee pa3MelWeHUE Ha
eTu.
MCTEMb MPOTMUBOMOXAaAaPHOTIMO U
ONNMBOYHOINO BOpgoOMNpoOBO.4A.
OPMb M PEXUMbB BopgonoTpebNeHUSH.
paBMNna onpeageneHMa pacxoagoB BOAbI
a XO3AUMCTBEHHO —NUTbeBbLE U
POTMUBOMNOXAaAPHbDB € HYXAJAHb.
3apaHuUe: H a OCHOBAQHMUMU
PennoXeHHblX 0 aHHBb X
KOHCTpPpyUpOBaATHL 7 BblYEepPTUTHL ceTb
ONoOAgHOTIO BoaoonpoBO4a H a nnaHax
JaHWA, pa3MmeweHnme obopynoBaHMSA.
TpaccupoBKa BHYTPEeHHEMH ceTwu.
pPpacCUPOBKY BHYTPEHHEMU ceTHu
aAaYyMHAWT OT Bopoopal3lbopHBX NpubOpPpOB:
a NNaHax 3TaXeWw MU pal3pes3ax 30aHKNA
aMmeyatwT MecCTa NPOKNaoKMW Tpyo6b,
ojawwWMXx BoOOoY K npubopam (pa3BOOKMU),
TaKxXe CTOSfKOB. PasBoaokwu
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KnaadbBalwT, KaK NMpaBMNO, OTPbLTO
OVLWeEBbl X, KY XOHDb n apyr

Mn. PaumoHanbHO pa3mMewarthsb
CaHMTAPHO-TEXHWUYECKMH

MM Ha BbicoTe 1540 cm Hapg nmon
Heob6GXOoOAMUMMOCTMU 3aKphb Ba

oM n3 KepaMM4iyeCcKOMH nNwuT
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HO Mo
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0 bl, nogawWwue BOOY
ECKOMY
y oT CTEeH,

pPpOKJMTaaAabBalT MO

O KoJinyecrTBa

Lopa3b6boOpHBX NPUOBOPOB TakK, 4TO0OH
KONMYEecCcTBO U ANMUHA Pa3BOOOK K
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OOpPHBM NpubOpPpam 6blNU
bHbIMU. [lpnM pa3mMeWwWeHUMU
HeobXO0OOMMO YyYMUTbiBATHh

M B MEeCTaX pacnonnoXeHMU!Hd

n
7
7
M
o
T
K

X X o £ X X X O

0

Y obopynooBaHMUIO,

M MOXMXHO
KnaabBaTb B NONY MUNUWU HAL HUM.

n

T

r

BKY NOMEWEeEHUN Ha BCeXx aTaxax
CTOAKWN He OONXHbB NpPpoOoOXOoOoUWTDb B

e noMmeweHMA, nNnepeceKaThb

KOHCTPYKUWNWKM 3 0aHWUA, O0NXHHb

raTbCf OKOJNIO CTEH H
OOLOK, KONMOHH, BOONYCKAaLWU X
Mme TpybonpoBOL4OB.

HanuMmuume Ha cTOoOdAdKax M3rmo6os wu

OpoOT
enart
a3yto
Opble
6CcTB
blWM
6opo
M4yec

OB B BuUJOAEe NeTenb

eNbHO, TaK KaK B HMUX

TCA BO3AOYWHbBE NPOOBKMU,
HapvyvwawT paboTy ceTun. na
a a3KcnnyaTtTauuMu B 3JaHNUAX C
YyMCcnoM Boagopa3lbopHBLIX

B U 3HAaUYUTENbHBIM

TBOM TPybonpoBOAOB CTOSAKMU

nonarawT B MOHTaXHb X wWaXTax UITMN

allaX,

6bopo3fgax. BwaxTtax ocob6oe
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BHUMAHWUE LONXHO 6bITb VYVOENEHDO
npenpoTBpPaWeHUWIKD pacnpocTpaHeHWa No
HMUM OIFrHA, 3BYKa U TEXHMUKE
6e3onacHOCTMWU, ANSA Yyero B
MHOTIFTO3TaXHb X 3JaHMAX B KaHane Ha
KaXOOM 3Ta»e JO0ONXHbB O6bTb
npenoycMoTpeHb AMadparmb. [lpun BbiCcOTE
3TaXa 003 M CTOAKWU He KpenaT, Npwu
6onNbWEeEN BbCOTE CTOAKMU 3aKpennawT Ha
MONOBMUHE BbLICOTH 3Taxa.

B MecTax nepecevyeHUSAd CTOAKOB U
APpYT#UX BEeEPTUKAINDbHBLIX TpybonpoBOagORB
C NepeKpPpb TUAMMHU H a H U X HapeBawT
FrMNb3bl M3 TONA UAKUW NUCTOBOM CTanwu
onaAa npenpoxXxXpaHeHWSAd nNepeKpPb TUMN oT
CMayMmBaHMUA KOHOLEeHCUupYyHOwWencs
Bnaroa.

MarmcTtpanwu nNpoKNaaobBatwT Tak,
YT O O bl OObbEegUHUTHL BCe€ CTOSAKM U
06 ©) ® @G)m @ () @@

4800 ] s ulm__z.m"_nIl 20500 _m
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Y — e %
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Puc. 2. IInan TEXHHYECKOTO NOANONBA
Tpyb6bonpoBopg, nNnopawwmMm BoOoY B 340aHMUE.
H a cerTasaxX C HUXHEWN Pa3BOAOKOMU n X
pa3MewawrT B nMNoaonNonbAaAX, nmogBannax U
TEXHMUWYECKMUZX 3aTaxax Y H a nMepBOM
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Taxe, B NMOAMOIMNbHDEBX KaHahna X, nopn
ONMOM C YyCTpPpOMCTBOM CbeMHOro cdpwuaa,

TaKXe nNMO KOHCTPYKUMAM 3JaHWKU, Ha
OTODPBbIX JonNnycKaeTCH OTKPHLTaAaA
POKINaJmakKa Tpyb6bonpoBoOjoO B. B
POM3IBOACTBEHHBIX 30aHUSAX yyacTKMU
py6bonpoBOOLOB Yy BXOAOOB, 3arpya3oY4HblX
0K O B, nNpoxXoasawWwne nopn KPYMNHBMMU
OOPYXEHUAMMHU, TYHHENAMM,
enecoobpa3HoO VKNnaaobBaThb B
TanbHDBbX byTnAapax 0N A
penpoTBpPpaWeHUnn MEXaHMWYEeCKOTroO
OBpPEXOEeHMUSI.

[MTpn BepxHenw pa3BOLKEe MarmcrTtpanetm
HMW MOHTMUPYWOTCHA Ha YephoakKe 3J0aHMUuSA,
OL MNOTONKOM BepXHero a3TaXa MWW B
exXxdpepMeHHOM npocTpaHCTRBE
POM3IBOAOCTBEHHbBL X 30aHUMN.

O n s CNnycka B O A bl MarmcTpanw
ONXHbB NpPpoOoKNagbBaTbCca C YKAoHOM 0, 002-
005 B CTOPOHY BBOAaA Mnwu
onopa36bopHb X TOYeEeK. B HUXHMU X
O4YKax CceTun HeobXoagMMO YCTaHOBMUTHL
MYy CKHBIEe ycTpoOoMUCTBa (TPOWHUKMU MNnu
ydhpTbe C NpobGBKaMuU O NA CNnycKa BOJIbI).

Ha OCHOBE NnpoBeOEHHOMW
PacCUPOBKMU CTpouTCSH
KCOHOMEeTpMUMYecKasas CxXxXemMa, Ha KOTOPOHW

amMeyarwT MeCTa YCTaHOBKMWW apMaTypbhbl.
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Pac. 5. Inan THcEO00 Waka

KoHTpoJibHBIE BONIPOCHI

1. IIpupoaHbIC UICTOYHUKHU LIEHTPAIU30BAHHBIX CUCTEM BOJIOCHAOKEHUS,
OCHOBHBIE TPEOOBaHUS K HUM.

2. IloBepXHOCTHBIC HCTOYHUKH BOJOCHAOKECHUS, X BU/IBI.

3. XapaKTepuCcTUKa KaueCTBA MPUPOIHBIX BOJI.

4. 30HBI CAaHUTAPHOM OXPaHBI.

5. CucteMa BOOOCHAOKEHUSA U €€ OCHOBHBIE DJIIEMEHTEIL.

6. CxeMbl BOJIOCHA0KEHUSI HACETICHHBIX TYHKTOB U3 TOBEPXHOCTHBIX U
MMOI3€MHBIX HCTOYHHKOB.

7. Knaccudukanusi CUCTeM BOJIOCHAOKEHUS.

8. OCHOBHBIE BUJIbI MOTPEOICHUS BOJIBI.

Tema 37. IIpoekTUpoBaHUE 31aHUI B 0CO0bIX KIMMATHYECKUX YCJIOBUAX.
[fpakTunuuyec kK oe zanarue No.74
1. N3yyueHHUe CXeM pa3pe3KM 3JaHUK Ha
oTOenNnbHbLE 6N0KMU,
AHTUCENUWCMUYECKNUE LLIBHLI
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Llenb 3ansarui: M 3 Yy YU Tb CXEMBI
30aHWUNW Ha OoTOeNbHbLE 6BNOKMU,
AHTUCENUCMMUYECKUE LB HI.

O6éwurMme cBEeageHUSA

pa3pe3KHMU

30aHUA U COOPVYXEHMUSHA,
npeldHa3HaYeHHSL 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, oTAMYawTCHa OT
0 6 bl 4YHBbIX PAOOM ocobeHHOCTEMU B

O6bEMHO-MNTAaHMWPOBOYHOM
KOHCTPYKTUBHOM pelwleHNaX.

Mpwu NPOEKTUPOBAHMUM
CEUCMOCTOUKUX 3JaHUU MU COOPYXEHMUM
Heob6bXxoaouUMO obecneynmBarThb
CUMMETPUYHOE OTHOCUTENBHO n X
rNfaBHbBX OCeW MU paBHOMEpPHOEe B MNiaHEe
pacnpenpeneHwune Macec n ecCTKOCTEMW
HeBbinoOnHEHMUE 3TOroOo YyCNOBMUH MOXeEeT
npuBEeCT K HecoBNnagoeHMWI LeHTPa
TAXecCTHMu Harpyasok C LEHTPOM
EeCTKOCTM COOpPpYXeHMUus (aTOT LeHTDP
onpenpnenaeTcs PpacnonoXeHUWUEM "
EeCTKOCTHBbIO pam KapkKaca, CTEeH,
NMNOKPbL TMUSA n T. O.), 4YTO 6yner
MHTeHCUMDUULMPOBATH pa3BUTHUE
KPpYyTAWMX MOMEHTOB B NnhnaHe 3gaHWUA U
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npuBeageT K KOHLULeHTpauMKW YCHUIAIMUK Ha
OTAENbHBbX HecCcyLlwuXx KOHCTPYKLMWSAX.
30aHMUH B CeENMCMMUYECKMHUX PaunoHax
LONXHbB MUMEeTHb npocToOoOe oOo4YyepTaHUE B
nnaHe (Kpyr, KBaadpaT, NPAMOYTONbHMUEK).

He peKkoMeHaoyeTCSH genartThb K HUM
MPUCTPOUKMH " ACUMMETPUYHO
pacnonarartThb NecCTHWUYHBLIE KNeTKM.
[TpoC ThbiMM L0 O 1) H bl O6bl Thb 7 dacaamhbl
30aHMKWN - 6e3 ycTynoB M HaacCcTpoOeKk.
30aHMU-H 7 COOpPYXeEeHMHUSHA 6o0nNbWOM

nnowaauawu 3aCTPOMNKM, a TaKXe C o
CNOXHBbBIM oyepTaHWUeM B nnaHe MNnu
Pa3NTMYHOM 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
PacyneHAWT HaAa OTCEKW MPAMOYTITrONbHOM
b0 p Mbl AHTUCENUCMUYECKUMMU wBamM
(pnuc.1, a). MpepenbHbBE pa3mMepb 30aHUMN
(oTceKoOB) B 3aBUCUMOCTMU OT XapaKTepa
MX HeCcCYWUX KOHCTPYKLUMUMHNU MU pacyYeTHOMH
CEMNCMMUMYHOCTMU NPUHMUMAKT NO HOPMaM.
AHTUMCENCMMYECKMNE LWBHI pa3nenawT
CMEMXHEble OTCeEeKHMU no BCeW BbICOTE
30aHMA, WOB QAonNycKaeTcsda He QagenaThb
nMwb B byHOamMeHTe. YcTpauuBatlwT TakKue
WBb MNMOCTAHOBKOMW MNapHbBX KOMOHH WUANHU
HecCcylKu X CTeH ", K akK npaBuWNO,
coBMewWawT C TeMnepaTypPHbB MU 7
OCaldO4YHbB MU WLBAaAMU.
Mpw BblOOpeE TUNOB 30aHUMN ons
cCTpouMTenbcCcTBaAa B CencMMYecCKHMHX
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Puc. 1. 1
KOHCTPYKTHUBHEBIE At
MEPOMPUATUA, CHUXAKLWMKE ﬂ
CelMcMUUECKME AT
BOoO3AoeWCTBMUA Ha 30aHKMA (NNaHBL):
a-pas3fjeneHNne 30aHNUA Ha OTCeEKMU
AHTUCEWCMUYECKUMMU WBaMU;, 6 —nepeHOC
TAXEeNnNoro obopyanoBaHUA B HUXHUN
93TaX, B- 3aMeHa MOCTOBOIO KpawHa
Ko3noBbM (HanonbHbBM);, /-
AHTUCENUWCMMUYECKUN LWLOB, 2 - HE
PEeEKOMeHAYEeMOEe pachnoNoXeHWe
obopyaopoBaHUA, 3—- pekKoMeHaoyeMoOe,; 4-

MOCTOBOMW KpPpaH;b- KO3nN0BOMW KpaH

BbluyepTUT®L:

Xon

pab6orThl:
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. npumMmep YyneHeHUA 3 4aHNA
AHTUCENUCMMUYECKUMUN WUBAMMU
2. 0eTaln aHTUCEUCMUYECKNUX CBA3EMN
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MpuMep YneHeHNa 3aaHNA aHTUCECMUYECKUMU LLIBAMMU:
1 — aHTUCeCcMUYeckue LWBLI

[Ipumep wuneHeHus 37aHUs HEOOXOAUMO HM300pa3UTh CXEMATUYECKH,
M300pa3uB TPU OTACIBHBIX OJIOKA, pa3[eleHHBIX AHTUCEUCMHYECKHUMU IIBAMHU.
JleTanu aHTHUCEHMCMUYECKUX TOSICOB M300pa3uTh B Macimtabe M 1:20. Pasmepst
pacctaButh corjlacHo TpeboBaHusim CIIJIC. Pucynku HeoOXoIMMO MOAMUCATH U
paccTaBUTh BCE MO3UIIUU.

KoHTpoJsibHBIE BONIPOCHI

UTo Ha3BIBAIOT 3€MJIETPSCECHUEM?

Kakue noBpexaeHrsi BOSHUKAIOT MPHU 3€MJIETPSCEHUSX Pa3HON CUIIbI?
Kaxkue paiionsl Poccuu nmoaBepraroTcsi 3eMIIETPSICEHUSAM?
CelicMOCTOMKOCTD 3JaHUM.

Kaxk npoekTrpyroT HacelIeHHbIE MECTa B CEICMUYECKHU OMACHBIX paiioHax?

Nk =

Tema 37. [IpoexkTupoBaHue 3JaHUN B 0COOBIX KIMMATHYECKUX
YCJIOBUAX.
[fpakTunuyecKoOe 3anarue No.75
2. WN3yyeHUne BeTanem
AHTUWCENWCMUYECKNUX NOACOB.
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U, eJlb 3aHﬂTI/IH: I/IBY‘{I/ITB nu BI)I‘ICpTI/ITL CXCMBbI ,HeTaJIeﬁ
aHTHCCﬁCMHqCCKHX ITIOSICOB.
O6bwne cBEepeHUSA

Bo Bpems 3emuserpsiceHMi (yHOAMEHTBl 10 CPAaBHEHMIO C APYTUMHU
AJIIEMEHTaMH 3/1aHUs MOJBEPraloTCd MEHBIIMM MOBPEXACHUSIM. OAHAKO HAIEKHO
BBIIIOJIHEHHbIE (DYHIAMEHTHI - 3aJI0I MOBBIIIEHHON CEHCMOCTOMKOCTH APYIHX
KOHCTPYKIUH 3JaHUH.

Ilog 3maHUs ¢ HECyIIMMHM CT€HaMH NpeIyCMaTpPHUBAKOT, KakK IPaBUJIO,
JEHTOYHbIE (PYHIAMEHTBl M3 KpYNHBIX OJ0KOB. (CelCMOCTOMKOCTh TaKHX
(yHIaMEHTOB MOBBIIIAIOT YCTPOHUCTBOM IO HMKHEW JIEHTE (MOIYILIKE) U 10 BEPXY
OJIOKOB apMHUpOBaHHBIX MBOB (puc.l, a). biloku yKIIanbIBalOT C MEPEeBA3KON
BEPTUKAJIBHBIX IIIBOB HAa pacTBOPE HE HMKE Mapku 25. ApPMHUPOBAHHBIC IIBHI
BBITIOJIHAIOT U3 pactBopa M50, B KOTOpBIM YKJIAABIBAIOT YETBHIPE IMPOIOJIBHBIX
cTepkHsl nuameTpoM 8-12 MM, cBszanHbIX uepe3 .30-40 cM mornepeyHbIMU
CTEP)KHAMU TUAMETPOM 6 MM.

B kapkacHbIX 3JaHUSX KOJIOHHBI YCTAHABJIMBAIOT Ha OTAEJIBHO CTOSIIUE
KeJIe300€TOHHBIE (PYHIAMEHTBI CTAKAHHOTO TUIIA, KAK U B 3/1aHUSAX, BO3BOJUMBIX B
HeceHCMUYECKHX paiioHax. B Tex cimydasx, korma oTnenbHble (PyHIAMEHTHI HE
MOTYT MPOTHUBOCTOSITH CIBUTAIOIIMM YCWIMSAM CEHUCMHUYECKHMX Harpy3ok, HX
COEUHSIOT C COCelHMMHU (yHJIaMEHTaMH paclopKaMu-cBsa3siMU. B kauecTe
aclopoOK MOXHO HCIOJIb30BaTh (PyHIaMEHTHbIE OalKh, KOTOpbIE KpEemAT K
dbyHIaMeHTaM CBapKOM 3aKJIaHBIX 7eMeHTOB (puc.l, 0).
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Puc.1. ®yHaaMeHThl CEHCMOCTOMKUX 3/TaHUM:

a -JIJIs 3JaHUH ¢ HECYIIMMH CTeHaMH; O - KperuieHne (PyH/ITaMEHTHBIX 0aloK K
dbyHIaMEeHTaM 1101 KOJIOHHBI; B — (DYH/IaMEHT Ha IecYaHo-
IPaBUITHON MOAYIIKE; / — apMUPOBAHHBIN; OB 2 -)KUPHBIM LIEMEHTHBIN
pactBop; 3 - OETOHHBIN CTOJOUK; 4 - CTaJIbHBIC 3aKJIaAHBIC JIEMEHTBI;S -
’keJIe300€TOHHBIN OallMak; 6 - Jkelie300eToHHast 000HMa-000109Ka; 7 - IecYaHo-
I'paBUIHASI CMECH

Bo wusbexanue KOppo3uM CTajJbHBIX JeTajel MecTa COEIUHEHUU
nokpbeIBatoT OetoHoM. Hajx creikamMu QyHIaMEeHTHBIX Oalok ¢ (yHAaMEeHTaMu
ClIeyeT YKJIaJplBaTh CHMMETPUYHO OCH pslia apMaTypHYIO CETKY JJIMHOU 2 M U3
crepkHer guamerpoM 8-10 mM. s 34aHWNM  TIOBBIIIEHHOW 3Ta)KHOCTH
(GyHIaMEHThl PEKOMEHAYETCSl yCTpauBaTh B BHUJAE IEPEKPECTHBIX JIEHT WM
CIUIOIIHBIX IUIUT.
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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
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Puc.3. /letanu cTeH CEHCMOCTOMKMUX 31aHUMN:

a -BePTUKAIBHBIN aHTUCEHCMHUYECKUM 1110B; O - KPEIJICHHE CTEHOBBIX U OKOHHBIX
MaHesel B YPOBHE TOPU3OHTAIBHOTO AaHTUCEUCMUYECKOTO 111Ba; B - AETallb
KpPETUJIEHUS] CTEHOBBIX MAaHEJEH K KOJIOHHE B YPOBHE PAJIOBOTO 1IBA; T - KPETUICHUE
CaMOHECYIIEH KUPITUYHOW CTEHBI K KOJIOHHE; | - MaKyIg WK 3JIaCTUYHbBIN
Marepuan; 2 - nocka S0X150 mwm; .3 - cTanb TONMHON 8§ MM; 4 - OLIMHKOBaHHAS
CTalb; J - YTEIUIUTENb; 6- TOPU30HTAIBHBIN AHTUCEHCMHUYECKUN 1IOB,
3aIOIHSAEMBIN JIaCTUYHBIM MaTepUalioM; 7 -CTajbHas MJIacTUHKA; § - IIEMEHTHBIN
pactBop; 9 - 3aKi1aiHas AeTanb naHenu; /0 - KpenexxHsli yroyiok; 11 - ceapHas
ceTka; /2 - KpenexxXHbIe JIEMEHTbI
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Xox padoThI:

Berueptuts:

l.

el S

JIeTaIi aHTUCEUCMHUYECKUX CBsi3el ( TI0 BapuaHTaM)
KoHTpoJbHBbIE BOIPOCHI

Kak npoeKTUpYyIOT CI0KHBIE B IUIAHE 31AHUS?

Kak ycrpanBaroT aHTHCEiicMuYecKue nosica?

Kak ynpo4HsIoT NepeKpbITUs U MOKPBITHS 3AaHUI?

Kak yBenmnuuBaeTcs CTOMMOCTD 34aHUM ITPU IPUMEHEHUHN

AHTUCEHCMUYECKUX MEPONIPUATUIA?

Tema 37. [IpoekTpoBaHue 31aHUI B 0COOBIX KIMMATHYCCKUX YCTOBHUAX.
IIpakTnueckoe 3ansaTue Ne 76
3. Pa3paboTka MepoInpusiTUil 10 YKPEILJICHUIO MPOCAT0YHBIX TPYHTOB.

].[e.m; 3aHATHA: Hay‘II/ITBCH p33pa6aTI>IBaTI> MCPOIIPUATHUA 110 YKPCIIJICHUIO

MIPOCaJ0YHBIX TPYHTOB

Xoa padoThI:

K mpocamoyHbIM OTHOCSATCS TPYHTBI, B KOTOPBIX MOJ COBMECTHBIM
BO3J/ICMCTBUEM BHEIIHEH HArpy3Ku WJIM COOCTBEHHOTO Beca W 3aMadyUBaHUS
BO3HUKAIOT JOTIOJIHUTEIIbHBIC JIeOopMaIliu, Ha3bIBaEMbIE TPOCATOYHBIMH .

[IpocagouHbiMu  CBOMCTBAMM  4Halle Bcero oO0JafgaroT  JECCHI,
JNECCOBUHBIC CYIIECH, CYTJIMHKH, TJIWHBI, MOKPOBHBIE TJIIMHUCTBIC TPYHTHI,
MaJIOBJIA)KHBIE CTPYKTYPHBIE IECKH, HEKOTOPBIC BHJIbI HACHIMHBIX TPYHTOB,
MEMJIOBBIX OTJIOXKCHUH .

HomeHkiaTypHbIMH mOKa3aTeISIMA MPOCATOYHOCTH, OIPEACIISIOIIAMU
BO3MOXHOCTh TPOSIBJICHUSI ITPOCAJOYHBIX CBOMCTB TPYHTOB, SIBJISIFOTCS
CTENEHb BJIAXKHOCTHU S, M TOKA3aTelb MPOCATOYHOCTH /1, omnpeaensieMblid Mo

bopmyiie:
1= (e, —e)/(1 +e), (1)

r7e e — Kod(pPUIMEHT TOPUCTOCTH MPUPOTHOTO TPYHTA; e, — KodDPuImeHT
MOPUCTOCTH, COOTBETCTBYIONTUH BIAKHOCTH HA TPAHUIIE TEKYUECTH M ;
er = OLYs/Vo, (2)
311€Ch Y5 U Y, — YACIBHBIC BECa YaCTHUIl TPYHTA M BOJIBI.

[Ipu mpenBapuTeNbHOW OIICHKE K IMPOCATOYHBIM OTHOCAT TPYHTBI CO
CTEIEHbIO BHAXHOCTH S, < (0,8 M mMokazareneM NpocagoyHOCTH [/, MEHBIINM
0,10, npu uucne miactuynoctu rpyHra 0,01 </7; <0,10 menpmum 0,17 npu
0,10 <1; <0,14 u mesbium 0,24 tipu 0,14 <1 <0,22.
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OCHOBHBIMU XapaKTEepUCTUKAMHU IIPOCAA0YHBIX I'PYHTOB,
OIIPENEISAIOIMMHI UX Clenn(UUECKUe CBOWCTBA, SIBISIOTCS: OTHOCHUTEIbHAS
IIPOCAZIOYHOCTD €, HAYallbHOE IIPOCAJOYHOE JABJICHUE Py U HadalbHas
IIPOCaZ0YHasl BIAXKHOCTD O/.

OTHocHTeNbHAS MPOCAIOYHOCTh MPEACTaBIsAeT COOONH OTHOCUTEIBHOE
cKaThe TPyHTa MpU 33JaHHBIX JIABJICHUSX U CTEIECHU MOBBIIICHUS BIAKHOCTU
U onpenensiercs no Gopmyne

&1 = (hp - hsl)/hga (3)

rae h, — BbICOTa 00pa3la IpyHTa IPUPOJHOM BIIAXKHOCTH, OOXaroro 0e3
BO3MOXXHOCTH OOKOBOTO paCIIMPEHHs JaBJICHHEM p, PAaBHBIM [aBICHUIO OT
COOCTBEHHOT'O Beca TPyHTa U Harpy3K oT (pyHIaMeHTa WU TOJIBKO OT Beca
TpyHTa B 3aBUCUMOCTH OT BHJIa PACCUUTHIBAEMBIX TehopMaluii; /;; — BBICOTA
TOr0 k€ 00paslia Mocie 3aMauuBaHUsl €ro /10 MOJHOTO BOJAOHACHILIEHUS IpU
COXPAaHEHUU NaBJECHUS p; hy — BBICOTA TOTO K€ oOpa3la rpyHTa MPUPOAHON
BJIQXKHOCTH, 00’kaToro 0e3 BO3MOXHOCTH OOKOBOTO PacCUIMpPEHUs AABJICHUEM,
PaBHBIM JIaBJICHUIO OT COOCTBEHHOTO Beca IpyHTa Ha paccMaTpUBacMoOu
riyouHe.

HavanpHOe mpocagoyHOe AaBIECHUE ps; — 3TO MUHUMAIIBHOE JAaBJICHUE
OT Harpy3ku (¢yHIaMEHTa WIM COOCTBEHHOTO Beca, MpHU KOTOPOM
MPOSIBIIIIOTCS MPOCAJOYHbIE CBOWCTBA TPYHTAa B YCJIOBUSAX €ro MOJHOIO
BOJIOHACHIIIICHUSI. 3a  HaAyajlbHOE  MPOCATOYHOE  JIABJICHUE pg; IPU
Ja00pATOPHBIX HCTIBITAHUSX TPYHTOB MPUHUMAETCS JIaBJICHUE, MPU KOTOPOM
OTHOCUTEIIbHASA MPOCATOYHOCTh & = 0,01; TpM MOJNEBBIX HCHBITAHUSIX
ITaMIIaMu — JaBJICHUE, PaBHOE MpeiesTy MPOMOPIMOHATBLHOCTH (Ha Tpaduke
«ocajka IITaMra — Harpyska»), TMpd KOTopoM ¢aza HOPMaJIbHOIO
VIUIOTHEHHUS TEepexXoauT B a3y MPOCaTKH M OcCajKa IITamIla BO3pacTacT HE
MeHee yeM B 1,5 pasza.

HauanpHass = mpocajgouHasi — BJIAXHOCTb g MPEJICTaBISIET  COOOM
BIJI&YKHOCTD, IIPU KOTOPOM IPYHTBI, HAXOJALIMECS B HAIIPSHKEHHOM COCTOSIHUU
OT BHEIIHEW HAarpy3Ku WM COOCTBEHHOI'O Beca IpyHTA, HAUMHAIOT MPOSBIATH
MpOCaJI0OYHbIE CBOMCTBA. 3a KpPUTEPUN HAYaJIbHOM BJIQXKHOCTH MpPH
KOMIIPECCUOHHBIX UCIIBITAHUSIX IIPUHAMAETCS OTHOCHUTENbHAS
MIPOCAaZ0YHOCTD &y = 0,01; mMpu MCHBITAHUAX ITaMIIAMH — JABJIEHUE, PABHOE
npeneny  MPOMOPIUOHAIBHOCTH, TMpU  KOTOpoM  (aza  HOPMaIbHOIO
VIUIOTHEHUS EPEXOIUT B a3y MPOCAIKH.

[Ipn npoekTHpoBaHWM OCHOBaHWN M (PYHIAMEHTOB Ha MPOCATOYHBIX
IPYHTaX YYUTHIBAETCA BO3MOKHOCTD MTOBBIIIEHUS X BJIAXKHOCTH BCIIEICTBUE:

e —3aMayMBaHMS I'PYHTOB — CBEPXY U3 BHEIIHUX UCTOYHUKOB WM CHU3Y NPU
IIOABbEME YPOBHS TPYHTOBBIX BOJ;

e — IMOCTENEHHOI'0 HAKOIUICHHS BJIarM B TPYHTE B CBS3U ¢ MHQWIbTpALUEH
ITIOBEPXHOCTHBIX BOJ M SKPAHUPOBAHUEM ITIOBEPXHOCTH;
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— OJHOBPEMEHHOIO 3aMayuMBaHUSl TPYHTOB CBEPXy U MOCTENEHHOTO
HAKOTUICHUS BJIard B TPYHTE.
[Ipocagounbpie nedopManuu MOAPA3ASIAIOTCS HA CIEAYIOIINE BHJIbI

(puc. 1 u puc. 2):

— npocajika (yHIaMEHTOB Sy, OT UX Harpy3KH, IPOUCXOAsAIIas B Ipeaenax
nedopMupyemMoit 30HbI 1, pacmoJiararoIieiics oT MoAOMBEl pyHAAMEHTa 10
INIyOHMHBI, HA KOTOPOM CyMMapHbIe BEPTHKAJbHBIC JIaBJICHUS OT Harpy3Kd
dbyHTaMeHTa W COOCTBEHHOTO Beca TPyHTa paBHBl HAYAIBHOMY
MPOCATOYHOMY JaBJIECHUIOP;/,

max
— MakcUMalbHas IpOcajka TPYHTOB OT COOCTBEHHOro Beca & |
IPOUCXOASAIAas B  HWKHEH YacTH IPOCAAOYHON  TOJIUH /g g IIPU
3aMayMBaHUU IUIOMIAIN MUPUHOK B, > H; (cM. puc. 2, 6);
— BO3MOXHasi IpocaJka TPYHTOB OT COOCTBEHHOIO  Beca S g,
NPOSIBIISAIOIIASCS B Ipeesiax TONM Ay o ipu B, < Hyy;
— TOPHU3OHTAJIBHOE TMEepeMeIIeHue Uy (CM. PHC. 2, 8), BO3HUKAIOIIEE IPpHU
MPOCaJKe TPYHTOB OT COOCTBEHHOTO Beca B Ipejenax KPUBOJIHMHEHHBIX
Y4aCTKOB MPOCAIKU IPyHTA.

max

MakcuManbHas TpOCagka TIpyHTa OT COOCTBEHHOTo Beca %

xapakTtepuzyercsi (CM. pHC.2,6) TOPU3OHTAIBHBIM YYACTKOM TMIPOCAJIKHU
MOBEPXHOCTHU TPYHTA b U ABYMs KPUBOJIMHEWHBIMU YYaCTKaMU 7, HA KOTOPBIX

max

mpocajKka UBMCHACTCA OT MaKCHUMaJIbHON BEJIIMUMHBI sl.g A0 HYJIA.

G, Mg
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Puc. 1. 3onbI gedopmanmu mpocaiogyHOro TPYHTA B OCHOBAHUHU (yHIaMEHTa
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I — nedbopmupyemas 3oHa; Il — HelitpanbHas 30Ha; Il — 30Ha mpocaaku
IrpyHTa OT COOCTBEHHOrO Beca; | — 3miopa BEpPTUKAIBHBIX JaBICHUN OT
Harpy3ku ¢yHaaMmeHTa; 2 — TO K€, OT COOCTBEHHOTO Beca TIpyHTa; 3 —
AMIOpa MPOCAJAKU TPYHTa OT Harpy3ku ¢yHaameHTta; 4 —To ke, OT
COOCTBEHHOI'0 Beca rpyHTa

a

L ¢ By L
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Puc. 2. O0uuii xapaktep pa3BUTHS Ha 3aMauMBaeMOM IUIOMIAAHW (@) MPOCAIKU
MOBEPXHOCTHU TpyHTA (0) U TOPU3OHTAIBHBIX NepeMenieHuit rpyara () 1, 2, 3 —
YYaCTKU FOPU30HTAILHOTO Pa3yINIOTHEHMS], YILIOTHEHUS U HEUTPaIbHON 30HBI

Bo3moskHas npocagka MOBEPXHOCTH TPYHTA Sy o BKIIOYAET TOJIBKO JBa
KPUBOJIMHEMHBIX y4dacTKa 7. ['OpHU30HTaNbHBIE MEPEMEIICHUS MOBEPXHOCTH
IPYHTa MPU MAaKCUMaIbHON MPOCAJAKE XapaKTEPHU3YIOTCS HATUYUMEM YYaCTKOB
(cm.  puc. 10.2, 8): TOPHU3OHTAIIBHOTO  YINIOTHEHUS, Pa3yIUIOTHEHHUS W
HEUTPAJIBHOI0, KOTOPBIN IIPU BO3MOKHOMU IIPOCATKE Sy7 ¢ OTCYTCTBYET.

B 3aBucuMOCTH OT BO3MOXHOCTH TMPOSIBIICHHS MPOCAJOK TPyHTa OT
COOCTBEHHOTO Beca TPYHTOBBIC YCJIOBUS CTPOUTEIBHBIX  TUIOLIAJOK
NOJIPA3/IETSAI0TCS HA JIBA TUIIA:

I Tunm — korna mpocajaka TpyHTa MPOUCXOJUT B OCHOBHOM B Ipejeniax
neopMupyeMoit 30HbI OCHOBAaHMSI OT HAarpy3ku (yHIaMEHTOB WU JAPYrou
BHEIIHEW Harpy3KH Ss;p,, @ Ipocajka OT COOCTBEHHOI'O BECA S/ g OTCYTCTBYET
WJIM HE MPEBBILIAET 5 CM;

I T — Koraa Hapsiy ¢ MPOCAJKON TPyHTA OT Harpy3ku GyHaamMeHTa
B HUKHEW YacTH MPOCAJOYHOW TOJIIKA BO3MOKHA MPOCAJIKa TPyHTA OT €ro
cOoOCTBEHHOI0 Beca boJiee 5 cMm.

OCHOBHBIMHM XapaKTEPUCTHUKAMH [JII TMPOCKTUPOBAHUS OCHOBAHUI H
GbyHIaMEHTOB Ha MPOCATOYHBIX TPYHTaX, MOJYYCHHBIMU TMPU HHKEHEPHO-
r€OJIOTMYECKUX U3BICKAHUSIX, SBJISIIOTCS:

e — THUII TPYHTOBBIX YCJIIOBUH IO IPOCATOYHOCTH;

e — OTHOCHUTENbHAs MPOCAZAOYHOCTb & MPU OBITOBOM U  (PAKTUYECKOM
JIaBJICHUH Ha TPYHT, a MPU U3MEHEHUH (PaAKTHUUECKOTO JaBJIeHUs Oojiee Yem
Ha 0,1 MIla 3aBucMMOCTS &;; OT AaBJIEHUS HA TPYHT;

e — BEJIMYMHA HAYAJIBHOTO MPOCAI0YHOTO JABICHUS P/,

e — BCIMYMHA HAYAJIBHOW NPOCATOYHOM  BJIAXKHOCTH ()5 TOJIBKO  IPH
MEJIJIEHHOM TOBBIIIEHUH BIAXKHOCTH;
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— wmonmymu  gedopmanuu  TpU  €CTECTBEHHOW  BIAXXKHOCTHU E U B
BOJIOHACKIIIICHHOM COCTOSIHUH E);

o — KOB(I)@)I/IHI/IGHT N3MCHYHUBOCTHU COKUMAaCMOCTH OCHOBAHUA O,

e — YIENbHOE CLEIUIEHHE C U YroJl BHYTPEHHETO TPEHUS ( MPOCATOUYHBIX
I'PYHTOB IIPU €CTECTBEHHON BJIAXKHOCTH U B BOJOHACBIILIEHHOM COCTOSIHUY;
e —  YACINBHOE  CLEIUICHME CU  YroJd  BHYTPEHHEIO  TPEHHsS @ B

BOAOHACBINICHHOM COCTOJAHHHN YIUIOTHCHHBIX IIPOCAAOYHBIX TPYHTOB 10
BaﬂaHHOﬁ IIJIOTHOCTH.

Tema 37. [IpoekTpoBaHue 31aHUI B 0COOBIX KIMMATHYCCKUX YCIOBHUAX.
IIpakTuueckoe 3ansarTue Ne 77
4. BeInojHEHUE CXEM YCTPONCTBa (PYyH/IaMEHTOB B pallOHaX BEUHON MEP3JIOTHI
Henab 3aHATHA: HAYYUTH CTYICHTOB BBINOJHATH pacueT (yHAAMEHTOB B palloHaxX
BEYHOU MEP3JIOTHI
Xoa padoTbI

3agaya 1. BpINOTHUATH TEIUIOTEXHUYECKUH PACUYET TPEXCIOMHOM IIAHENN B
KJINMaTUYECKOU 30HE I'. Xa0apoBCKa.

2|3 1

80| 50 | 120
1 .BHYTpeHHUH C0M kKene300eToHa
2.Hapy3XHBII CIIOH Kene300eToHa
3.MUHEPAIOBATHBIC ILIUTHI

R, >R}
S _-COTPOTHBIICHUE OTPAXKICHHS TEIUIONEpe1ade
R, = k 20eR,

TOJIIIMHA OJJHOPOJHOM Orpa)KAAr0IIEHd KOHCTPYKIIUU;

KoadduimenT TemnonpoBogHOCTH MaTepuana JpuHeMaembii , mo CHull.

KenezobeTon MJIOTHOCTBIO 2500xr/m oOnagaer ko3 uLrieHTOM
TeronpoBoaHocTr = 2,04B1/M.C

MuHepanoBaTHble TUIMTHI TOBBIIEHHOW KECTKOCTH C TUIOTHOCTHIO 200KT/™M
obnamaet ko3 durmentTom TerionpoBogHocT = 0,076B1/Mm.C
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R(') :é+é: 0,2 + 0,05 =0,098+ 0,658=0,756Bm / m.*C
A A 204 0,076
R, :l +R(§ +L;R0 :L+0,756+i:0,115+0,756+ 0,043=091
as ay 8,7 23
RTP:(tB _tH)’n
‘ At, -a,
pre o 20-GE3D))1 .
0 4.8,7 ’

R, >R," =0,91>1,46 — nesepro
BI)IBOI[: ITaHCJIb ﬂaHHOﬁ KOHCTPYKIIUU B F.Xa6ap0BCKe HC MOJKCT IIPUMCHATHCA.
Bagaua 2. OnpenenuTs 0CagKy HPOMEXKYTOYHOM IMOAYIIKM  CBAafHOIO

dbynnamenTa. OcaiKy MPOMEKYTOUHON MOIYIIKU OMPEEISIOT 10 GopMyJie:
S no_ N(;I ' hn

EF. (1)

ILIOIA/Ib OIOJIOBKOB BCEX CBA;
F or —
E - wMonyib I[C(bOpMaHHI/I =40mIIa- ns I'PAaHUTHOT'O eOHs;
h” —

TOJIMIKWHA ITOAYIIKH.

Nngc-b-l (2); N(f=600-0,8-1,2:576
JIJISE U3BECTKOBOTO IICOHS;

R, =600x/Ia —

b- mUpHHA PYHIAMEHTA;

| —

JUTMHA (QYHIAMEHTA,

" 576-2,0 _ 1152
40000-(0,4-0,4-4) 25600

OTBeT: ocajaka MPOMEKYTOUYHON MOAYIIKH CBaifHOTO dyHAaMeHTa =4,5CM.

=0,045m=4,5cm
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YYEBHO-METOJUYECKOE U UTH®POPMAIIMOHHOE
OBECIIEYEHME JUCIUITJINHbI

Pexomenayemas ureparypa:

OCHOBHBIC HCTOYHHUKH:

1.  ABromaTu3anusi  OpPraHU3AI[MOHHO-TEXHOJOTHYECKOTO0  IMPOCKTHPOBAHUS B
cTpoutenbeTBe [DnekTponHblid pecype] : yuebnuk / C.A. Cunenko [u ap.]. — 2-e u3n. —
DIeKTpOH. TeKCTOBbIe JaHHbIe. — CapatoB: By3oBckoe o6pa3oBanue, 2019. — 235 ¢. — 978-5-
4487-0372-0. — Pexum noctyna: http:// www.iprbookshop.ru/79746.html

2. CamoiinoBa, E. M. UnxeHnepHas kommnbloTepHasi rpaduka [DIEKTpOHHBIN pecypc] :
yaeonoe nocobue maisa CIIO / E. M. Camoiinoa, M. B. BunorpanoB. — DIIeKTpOH. TEKCTOBBIE
nanaeie. — Caparos : [Ipodobpazosanne, Al ITu Ap Menua, 2019. — 108 c. — 978-5-4488-
0428-1, 978-5-4497-0228-9. — Pexum nocryna: http:// www.iprbookshop.ru/86702.html

3. Kpacnomgékoe 10.B. OCHOBBI IPOEKTUPOBAHMS KOHCTPYKIIUI 3IaHUH U COOPYKEHUN
[DnexTpoHHBI pecypce] : yduebHoe mocodbme / FO.B. Kpacmomékoe, M.IO. 3amonmeBa. —
DNeKTpOoH. TeKcToBble AaHHble. — M. : UHppa-Unxenepus, 2018. — 296 c¢. — 978-5-9729-

0205-7. — Pesxum noctyna: http:// www.iprbookshop.ru/78228.html

I[OHOJIHI/ITCJILHI)IC HCTOYHUKU:

1. Pynues, W.B. IlpoekTupoBanue u pacueT NPOCTPAHCTBEHHBIX KapKacoB 3JaHUI U
COOPYKEHHI B COBPEMEHHBIX CHCTEMax aBTOMATU3MPOBAHHOTO MPOEKTUPOBAaHUS : yueOHOe
nocobue / .B. Pyaae, M.M. CobosneB ; MuHHCTEpCTBO 00pa3oBaHMs M Hayku Poccuiickoit
O®enepanun, Opendyprekuii ['ocynapctBennsiit YuausepeuteT. - Openoypr : OI'Y, 2016. - 102 c.
. WI., cXeM., Tabn. - bubmmorp.: c. 80. - ISBN 978-5-7410-1610-7 ; To ke [DIEKTpOHHBIHA
pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=469600

2. Mypees, I1.H. ManosTaxHblii XUIOW TOM: y4eOHO-METOAMYECKOE Mocobue s
BBITIOJIHEHHUST KypcoBoit pabotet / ILLH. Mypee, WN.C. CabanueBa ; IloBomkckuid
rocyJapCTBEHHbII TEXHOTOTHYECKHT yHUBEpCHTeT. - Momkap-Oma : IITTY, 2018. - 68 c. : n. -
bubnuorp.: c. 38-39. - ISBN 978-5-8158-1953-5 ; To e [Dnextponnsii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=483741

3. PeokeBckas, M. Il. TexHomoruss u opraHuzamusi CTPOUTEILHOTO MPOW3BOJCTBA.
KypcoBoe 1 numioMHoe MpoeKTHpoBaHue [DIeKTpOHHbIM pecype] : yuyeOHoe mocodue / M. I1.
PookeBckas. — DOIIEKTpOH. TEKCTOBblE JaHHble. — MuHCK : PecnyOnuKaHCKHI HWHCTUTYT
npodeccuonansHoro oopazosanus (PUIIO), 2016. — 292 c¢. — 978-985-503-557-3. — Pexum
noctyma: http:// www.iprbookshop.ru/67754.html
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