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1 BBEJAEHUE

Baxxnyro yacte TeopeTHueckoil u npodeccruoHalbHOM MPAaKTUYECKOM MOATOTOBKHU 00Yy4arOIIUXCsl
COCTABIISIFOT MPAKTUYECKHE U Ta0OpaTOPHbIC 3aHATHSI.

CocTaB u copep:kaHHe MPAKTUUYECKHUX U JIAOOPATOPHBIX 3aHATHI HaIlpaBJICHbI HA PeaM3allHIo
denepanbHOro rocy1apcTBEHHOI0 00pa30BaTENBLHOIO CTaHAApTa CPETHETO MPO(ECCHOHATEHOTO
o0Opa3oBaHus.

Benymielt auaakTHUECKOM HENbI0 MPAKTUYECKUX 3aHATUHN SABIISETCS (OpPMUPOBaHHUE
npoeccHnoHaNbHBIX TPAKTHUECKUX YMEHUHN (YMEHUI BBIOJIHATH ONpee/ieHHbIE AeHCTBYSI, ONlepaluy,
HE00XOAMMBIE B TIOCJIEAYIONIEM B IPO(PECCUOHATIBHOMN IEATEIIEHOCTH ), HEOOXOIUMBIX B MTOCIIEIYIOIIEH
y4eOHOM NesTEIbHOCTH.

Benyueit 1u1akTHYECKOM 11ETbI0 1a00paTOPHBIX 3aHATUH SBJISIETCS SKCIIEPUMEHTAIILHOE
MOATBEPK/ICHUE U MPOBEPKA CYIIECTBEHHBIX TEOPETUUECKUX MOJI0KEHHUH (3aKOHOB, 3aBUCUMOCTEH).

B cootBercTBuu ¢ pabdoueii mporpammoii [IM.01 YuacTtre B mpoeKTHPOBAHUY 31aHUN U
coopyxkennit MJIK.01.01 ITpoekTupoBanue 3qaH1il 1 COOPYKEHUN TPEAYCMOTPEHO ITPOBEACHUE
MIPaKTUYECKUX U JJAOOPATOPHBIX 3aHATHH.

B pe3ynbrarte ux BBINOIHEHUS, 00y4atOIUNACS JOKEH:

ymembs:

— VY 1.1.01 - BBIMONHATH TEMIOTEXHUYECKUI pacdeT OrpaskJaroINX KOHCTPYKIUH;

— VY 1.1.02 - nogbupath cTpoUTeIbHbIE KOHCTPYKIIUH JIJISl pa3pab0TKU apXUTEKTYpPHO-
CTPOUTENBHBIX YePTEIKEH;

— VY 1.1.03 - no1p30BaThCsl KOMIIBIOTEPOM C IPUMEHEHHUEM CIEMATM3UPOBAHHOIO IPOrPAMMHOI0
obecrneucHus;

— VY 1.1.04 — onpenensts riyOHHY 3aJ105K€HUS (PYHIaMEHTa;

— V¥ 1.2.02 — BBINOJHATH pacyeThl HArpy30K, JEHCTBYIOLIMX HA KOHCTPYKLINH;

— V¥ 1.2.04 — BBINOJHATH CTATUYECKUN PACYUET;

— V¥V 1.2.05 — noapOupath cedeHue 31EMEHTa OT MPHIIOKEHHBIX HAarpy30K;

— VY 1.2.07 — npoBepsATh HECYIIYIO CIIOCOOHOCTh KOHCTPYKIIUA;

- V13.01 0I0MPATh CTPOUTENbHBIE KOHCTPYKLIUHU AJIs pa3pabOTKH apXUTEKTYPHO-
CTPOUTEIBHBIX YEPTEKEN

- YV 1.3.02 M0JIb30BAThCsl KOMITBIOTEPOM C IPUMEHEHHUEM CIIELUAIN3UPOBAHHOTO
MPOrpaMMHOT0 0OecreueHus

- ¥V 13.03 OTIpeeNATh INyOuHy 3aJ10KeHUsl (pyHaaMeHTa

- V13.04 YUTATh IPOEKTHO-TEXHOJIIOTMYECKYIO JJOKYMEHTALNIO

ConeprkaHye MpakTHYECKUX U J1aD0paTOPHBIX 3aHATUI OPUEHTHPOBAHO HA MOArOTOBKY 00yJaromuxcs K
OCBOEHHIO TPO(ECCHOHATBHOTO MOAY/S TMPOrpaMMbl TOATOTOBKH CIIELUAINCTOB CPEIHEr0 3BEHa II0
CIELMAIBLHOCTH U OBJIAJICHUIO HPOPeCCUOHATbHBIMU KOMNEMEHUUAMU:

IIK 1.1 [Tonbupars Hanbojee ONTHUMAJbHBIE DPELICHHS M3 CTPOMUTENbHBIX KOHCTPYKUHH H
MaTepuasoB, pa3paldaThiBaTh Y3ibl M JI€TAIM KOHCTPYKTHUBHBIX AJIEMEHTOB 3JaHUM U COOPYKEHHUH B
COOTBETCTBHUH C YCIOBUSAMH KCIUTYyaTalluN U HAa3HAYECHUSIMHU

I[IK 1.2 BbInonHATE pacueTsl 1 KOHCTPYUPOBAHUE CTPOUTENBHBIX KOHCTPYKLIUN

I[IK' 1.3 Pa3pabarbIiBaTh apXUTEKTYPHO-CTPOUTENbHBIE YEPTEXKHU C HCIOJB30BAHHEM CPE/ICTB
aBTOMATHU3UPOBAHHOT'O TPOEKTUPOBAHUS

A Taxxe pOpMUPOBAHUIO 0OU4UX KOMNEMEHUUIL:

OK 1. BriOupats criocoObl penieHus 3a1a4 npodecCHoHaIBHON eI TeTbHOCTH MPUMEHUTENIBHO K
Pa3INYHBIM KOHTEKCTaM.

OK 2. Hcrnonp30BaTh COBpEMEHHbIE CPEJCTBA MTOMCKA, aHATM3a U MHTEPIIPETAlMi HH(POPMAIUU U
MH(OPMALIMOHHBIE TEXHOJIOTUH IS BHIIOJTHEHUS 33/1a4 NpOo¢deCCHOHATbHON AESITENbHOCTH.



OK 3. [IlnanupoBaTh W peEaJH30BBIBATH COOCTBEHHOE NPOPECCHOHATBLHOE U JMYHOCTHOE
pa3BUTHE, IPEANIPUHUMATEILCKYIO JESTEIbHOCTh B MpodeccuoHabHOM cdepe, UCIoIb30BaTh 3HAHUS T10
MIPaBOBOW M (PMHAHCOBOM IPAMOTHOCTHU B Pa3IMYHBIX )KU3HEHHBIX CUTYalHX;

OK 4. DddexkTuBHO B3aMMOICHCTBOBATh U pa0OTATh B KOJJISKTHBE M KOMaH/IE.

OK 5.  OcymecTBiasaTh YCTHYIO M NHCbMEHHYIO KOMMYHUKALIMI0 Ha TOCYJApCTBEHHOM SI3bIKE
Poccutiickoit deneparuu ¢ y4eToM 0COOCHHOCTEH COIMAIBLHOTO U KYJIBTYPHOTO KOHTEKCTA.

OK 6. IlposBiATh TIpaAaHCKO-NATPUOTHYECKYIO IO3ULMIO, JEMOHCTPUPOBATb OCO3HAHHOE
MOBE/ICHUE Ha OCHOBE TPAJAMUIIMOHHBIX POCCHUICKUX TyXOBHO-HPABCTBEHHBIX IEHHOCTEH, B TOM YHUCIE C
Y4E€TOM TapMOHHU3ALMN MEXHALMOHAIBHBIX U MEXPEIUTMO3HbIX OTHOIIEHWH, NPHUMEHATh CTaHAApThI
AHTUKOPPYIIIMOHHOTO TIOBEJICHUS;

OK 7. CopeiicTBOBaTh COXpPAHEHUIO OKPY)KAIOLIEH Cpenbl, pecypcocOepexreHHI0, MPUMEHSTh
3HaHHUA 00 M3MEHEHHH KIMMaTa, MPUHILHUIIBI OEpexIIMBOro MPOU3BOACTBA, d3P(PEKTUBHO NIEHCTBOBATH B
YpE3BbIYANHBIX CUTYAILIHSIX.

OK 9. Tlomp3oBarbes mpodecCHOHATBHON IOKYMEHTAIUEeH Ha TOCYIapCTBEHHOM M MHOCTPAHHOM
A3bIKaXx.

Boimonnenue oOydaromuxcsi MPaKTUYECKUX M JIa0OpaTOpHBIX paboT mo y4eOHOM AMCHUILIMHE
«[IM. 01 Yuyactue B npoexktupoBanuu 3aanuil u coopyxxkenuii. MJIK.01.01 IlpoextupoBanue 3nanue u
COOpPYKEHHIT» HAMpaBICHO Ha:

- 000Owenue, cucmemamuzayuro, yeryoieHue, 3aKpeniienue, pazeumue u 0emanu3ayuro Noay4YeHHbIX
meopemuyecKux 3HAHULl N0 KOHKPEeMHbIM memMdam y4eOHOU OUCYUNTUHBL,

- popmuposanue ymeHull NPUMEHAMb NOJYYeHHble 3HAHUSA HA NPAKmuKe, pedaiusayuio eOuHcmaed
UHMELIeKMY ANbHOU U NPAKMUYECKOU 0esamelbHOCMIU,

- popmuposanue u pazeumue ymeHuil: HAbI0O0AMsb, CPAGHUBAMb, CONOCMABIAMb, AHATUIUPOBAMND,
oenams 6bl800bI U 000OUeHUs, CAMOCMOAMENbHO BeCMU UCCIe008aHUs, NONb308AMbC PA3TUYHBIMU
npuemamu usmeperutl, 0opmisims pe3yibmamol 8 8ude maodauy, cxem, cpapuros;

- npuobpemenue HABLIKOE pPabOMbL C PA3IUYHLIMU NPUOOPAMU, ANNAPAMYPOU, YCMAHOBKAMU U
OpyeUMU MEeXHUYECKUMU CPeOCmEamu OJisl NPOBeOeHUs. ONbIMO8;

- paszsumue UHMENIeKMYAIbHbIX YMeHUll Yy  OVOyWux Ccneyuanucmos: aHaIumuyecKux,
NPOEKMUPOBOUHBIX, KOHCIMPYKMUBHBIX U OD.;

[IpakTyeckne U abOpaTOpHBIE 3aHATUS MPOBOAATCS B pPaMKax COOTBETCTBYIOIIEH TEMbI, MOCIe
OCBOEHMS JUJIAKTUUECKUX €IMHUI], KOTOpble OOECHEUMBAIOT HAJMYME 3HAHUH, HEOOXOIMMBIX JUIsi ee
BBIIIOJTHEHHSI.



2METOAUYECKUE YKA3AHUSA
Tema 01.01.01 UH:xeHEepHO-TE00THYCCKHE HCCIEI0BAHUS
CTPOUTEJbHBIX IVIOIIAJ0K
IIpakTuyeckoe 3ansaTue Nel

Onpenenenne THATHOCTHYECKHUX IPU3HAKOB MHUHEPAJIOB
OnpenesieHne MarMaTHYeCKHUX, 0CAI0YHBIX, MeTAMOP(PUIECKUX FOPHBIX NMOPO/ 10 00pa3uam

Heanb: 3HaTh Pa3HOBUIHOCTH M XapaKTEPUCTHKH TOPHBIX IOPOJI, TAKXKE 00JIACTh TPUMEHEHHS B
CTPOUTENBCTBE

Bbinosinus padory, Bel Oyaere:

ymembo:

V¥ 1.1.03 nonb30BaTbcsi KOMIBIOTEPOM € IPUMEHEHUEM CIELMATIM3UPOBAHHOIO IIPOIPAMMHOTO
o0ecreyeHus.

MartepuajbHoe obecriedeHmne:

MynsTuMeINHbIE CPEACTBA XPAHEHHUs, IIepejaun U IpecTaBieHus nHbopMauu. Y4ueOHo-
METOoJIMYecKas JOKyMEHTAIMsI, TUAAKTHUECKHUE CPEICTRA.

- Ctron naboparopusiit JICK-10;

- Becot "MK-6,2 - A21" (cBeTOAMOHBIN CETEBOM afanTep, akKKyMyJsTop);

- Buckosumerp B3-246 11l Ha mitatuse;

- Konyc crpoitnnunia;

- Becnr;

- Kommuiexr cut KIT1-109/1;

- Pa3zHoBechl.

3aganue: Onpenenuts 00JacTh MPUMEHEHHS TOPHBIX TTOPOJI B CTPOUTENHCTBE U 0(hOPMHUTH
TabIuILy.

Kparkue Teopernyeckue cBeieHUS:

I'opHble mopoabl npeAcTaBisA0T OO0 MPUPOIHBIE arperaTbl MUHEPAJIOB, CJIAraloIIie 3€MHYIO
Kopy. ['opHBIe TOpOABI, COCTOSIIIINE U3 OJTHOTO MUHEpaJIa, HA3bIBAIOTCS POCTHIMU
(MOHOMUHEpaAJIbHBIMHU), @ TOPOABI U3 HECKOJILKUX MUHEPAIOB Ha3bIBAIOT CIOKHBIMU
(MoNIMMUHEPANTbHBIMH).

Tabnuua. Knaccudukanus ropHbIX MOpoJA MO MPOUCXOKACHUIO

['pymmbr MOArPYIIIbI Pa3HOBUIHOCTU
Ne | ropHbIX TOpOX
1 MarMaTHu4ecK MaccuBHbIE I'panut, muopur, radbopo,
ue rI1yOuHHBIE 1a0poOpUT
MaccuBHble [opdupsl, nuaba3, 6azanst
W3JIUBLINECS
O06110MOYHBIE PHIXJIbIE Bynkannueckuil nenen, nemsa
O65omMouHbBIE Bynkanuueckuii Tyd
LEMEHTHPOBaHHbIE
2 OCaJO4YHbIE Mexanuyeckue Ilecku, rpaBuii
OTJIOKEHUS:




PBIXJIBIE

Mexanuyeckue Ilecuanuk, KOHrIOMEpaT
OTJIOKECHUS:

LIEMEHTUPOBaHHbBIE

I'muaucTeie JI0JIOMHT, MarHe3uT, TUIIC
XEMOTEHHBIE

OpraHoreHHsle W3BecTHSAK, U3BECTHSK-
OTJIOXKECHUS paKyLIEYHUK, MEJI, IUATOMUT, TPEIell

3 MeTamoppud N3meHnEnHbIE THEHCHI
eCKHe MarMaTU4eCcKHe

H3MmeHEHHBIE Mpamop, KBapLHUT. TIIMHUCTHIE

0CaJIOYHBIC CJIaHLIbI

YcnoBus 00pa3oBaHus TOPHBIX TOPOJ B 3HAYUTENIBHON Mepe MPEeoNpeaesioT XapaKkTep Ux
CTpOEHHE, OCHOBHBIE CBOICTBA, a, CIIEI0BATENbHO, U 00JaCTh IPUMEHEHMSI TOPHBIX MOPO/I, KaK B
CTPOMUTENBCTBE, TAK U B IPOMBIIIJIEHHOCTH CTPOUTEIbHBIX MaTEPUAJIOB.

MarmaTu4eckue ropHbie Iopojabl

B u3BepkeHHBIX (MarMaTMYECKMX) FOPHBIX IOPOJaX B 3aBUCUMOCTH OT yCJIOBUN 00pa3oBaHMs
BBIJICJIAIOT JIBE [VIABHBIE I'PYIIIBI MarMaTHUECKUX NOPOJ — INTyOMHHbIE (MHTPY3UBHBIE) M U3JIUBIIHECS
(o dy3uBHbBIE).

I'my6GuHHbIE TOPO/1bI 00pPa30BaINCh IIPU 3aCTHIBAHMHM MarMbl Ha pa3HOM IiyOMHE B 3eMHOM Kape;
W3JIMBLINECS — IIPU BYJIKAHUYECKOH JI€ATEIbHOCTH, U3IMSIHUM MarMbl U3 INyOUH U 3aCThIBAHUE HA
MTOBEPXHOCTHU WJIM B IIPUIIOBEPXHOCTHBIX CIOAX 3€MHOU KOPBI.

I'1ryOmHHBIe rOpHBIE MOPOALI (MarMaTH4YeCKHe) XapaKTepU3YyIOTCs BHICOKOW MIOTHOCTHIO,
MOPO30CTOMKOCTBIO ¥ MQJIBIM BOAOMOTIIONIeHHEM. OCHOBHBIE BUIBI TNIYOMHHBIX TOPHBIX MTOPOJT —
I'PaHUTHI, CHEHUTBI, Ta00pO, 1TabpalopUTHI.

I'paHuTBI COCTOAT U3 KBapLa, IOJIEBOTO 1INaTta (OpTOKJIa3a) U CioJIbl. L[BeT rpaHUTOB 3aBUCHUT OT
OCHOBHOH COCTaBHOM 4acTH OpPTOKIJIa3a, a TAK)Ke OT 1IBEeTa APYrux MUHepaaoB. OHM OBIBAIOT CBETIIO-
cepble, cepble, pO30BaThle U TEMHO-KpacHble. CTPYKTypa I'PaHUTOB 36PHUCTO — KPUCTAJUIMUECKAS.
ITnoTHOCTB B cpereM — 2700 kr/m° moprctocts — Beero 0,5-1,5 %, mpejien MPOYHOCTH MPH CHKATHH-
100-250 MITa.

I'paHUTHI XapaKTEPU3YIOTCS BBICOKOM MOPO30CTOMKOCTBIO ¥ MAJIbIM BOJIOIIOTJIOIIEHHUEM,
0O0JIBIIMM CONPOTHUBIIEHUEM BBIBETPUBAHUIO, XOPOILIO 00TECHIBAETCSA, MIIU(DYIOTCS U MOJUPYIOTCS,
OJTHAKO OTJIMYAIOTCSA XPYIKOCTHIO U HEBBICOKON OTHECTOMKOCTBIO.

['paHUTBI MPUMEHSIOT /17151 OOJIUIIOBKU 3JaHUN U COOPYKEHHE, U3 HUX U3TOTOBIISIOT OOPTOBBIE
KaMHHU, CTYNIEHH U APYyTHe U3JeNus, a TaKxkKe [e0eHb /Ul BBICOKONIPOYHOro 0eToHa. MecTopoXKIeHUS
rpaHuToB UMeroTcs B Kapenuu, Ha Ypane u B Ipyrux paiioHax Halleld CTPaHBbI.

Ocago4Hbie rOpHbIE TOPOJBI

3aneraroT B BEpXHHUX CJIOSAX 3eMHOU KOpbl. OOIIMMU CBOMCTBAMHU TaKUX MOPOJT SIBIISIFOTCS
OJIMHAKOBbIE (POPMBI 3aJIeraHus UX B BUJIE TUIACTOB, CJIOUCTOCTh U MOPUCTOCTh. OcaiouHble TOpHBIE
MTOPOJIBI IETSATCS:

- 00JI0MOYHbIE (MEXaHUYECKHE);

- XUMUYECKHE OCaJIKH;

- OPraHOT€HHBIE TOPO/IBI.




O06510MOYHBIE TOPHBIE TOPOIBI- TPOAYKTHI BBIBETPUBAHUS MarMaTHYECKUX, METAMOP(PUUECKHX,

0CaI0YHBIX NIOPOJ. PaznuyaroT peIxiible U CHEMEHTUPOBAHHBIE.
K pbIXJIBIM 00,10MOYHBIM IOPOAAM OTHOCSTCS:

- BIYHHBII KaMEHb,

- rajbka,

- TpaBUi.

- IECOK (PEYHOM, 03EPHBII, MOPCKOM, AFOHHBIN, OBPAXKHBIH ).

Hcnonb3yroT Kak 3alI0JHUTENN B OETOHBI U pacTBOPHI. [lecok sBsieTcs ChIpbEM ISl MPOU3BO/ICTBA
CUJIMKATHBIX U3/EJINNA, KEpAMUKH, CTEKJIa U T. 1.

I'JIMHuCTBIE TOPHBIE TOPOJIBI COCTOST B OCHOBHOM M3 MEJIbUANIINX YeITyH4aTo00pa3HbIX YaCTHIL
[JIMHUCTBIX MUHEPAJIOB. BOJIBIIMHCTBO IIMH SBJISIOTCSA NOJUMUHEPATBbHBIMUA. OHU SBIISIFOTCS CHIPbEM IS
MIPOU3BOJICTBA IPy0O0Il KEpaMHKH, OTHEYOPOB U T.1. KaoMMHUTOBBIE ITTMHBI UCTIOJIB3YIOTCS B
npou3BoicTBE pappopodhasHCOBBIX U3AEIHIL, IEMEHTA.

CueMeHTHPOBaHHbIE TOPHBIE MOPOAbI 00Pa30BAINUCH MYTEM IIEMEHTH3AIUHU PHIXJIBIX MTOPO/T
pa3zHoO00pa3HBIMU XMMHUECKUMU BerlecTBaMu. Hanbosee mpoyHbIM SBISETCS KPEMHE3EMHUCTHIN IIEMEHT.
MeHee npoYHBbI KEeNe3UCThIN, KApOOHATHBIHN, TIMHUCTBINA [EMEHTHI.

Ilecyanukm - IIOTHAs TOPHAs MOPOJA, COCTOSALIAs U3 3EPEH KBapLa, CLIEMEHTUPOBAHHBIX
Pa3IMYHBIMU IPUPOAHBIMU PACTBOPAMHU. B 3aBHCUMOCTH OT BHJ1a CBA3BIBAIOLIEIO PA3JIMYalOT IECYaHUKH
TJIMHUCTBIC, N3BECTHSAKOBBIC U KPEMHUCTHIC. [IBET mMecyaHMKOB — JKENTHIH, cepblil U naxe Oyphrid. x
wI0THOCTH — 2500-2600 kr/M. V3 Mec4aHnKOB BBHIMTOTHSIOT OyTOBBIE KAMHH, TUTUTHI JJISl YCTPOMCTBA
MIOJIOB MTPOMBIIIJICHHBIX 3[JaHUI U TPOTYapoB, MEOCHb il OETOHOB | Apyrue u3nenus. llecyanuk Hapsay
C TIECKOM M T'paBHEM MMEETCS BO MHOTUX paillOHax HaIlleil CTpaHBbI.

Konriomepartsl - cocTosiIiMe U3 CLIEMEHTUPOBAHHBIX TPUPOJHBIM LIEMEHTOM TaJIbKU, TPaBUS U
np. Ucnonp3yetcst U1t monydeHus 0aniacTa, a KpacUBbIE — KaK OT/IeJI0YHbIE JEeKOPATUBHBIC KAMHHU.

Bpexunu npenctapisioT co00i MOpoibl, COCTOSAIIME U3 YIIIOBAThIX OOJIOMKOB HIeOHS,
CLEMEHTHUPOBAHHBIE IIPUPOJIHBIM LIEMEHTOM.

["opHbIE TOPOJIBI XUMUYECKOTO TPOUCXOKACHUS (XEMOT€HHbIE) 00pa30BaIMCh B PE3yJIbTaTe
BBINA/ICHUS U3 PaCTBOPOB XUMHUYECKHUX ocaikoB. Hanbonee pacnpocTpaHeHHBIMU SIBISIOTCS U3BECTHSKH,
JOJIOMUTBI, MarHE3UThl, U3BECTKOBbIE TY(Bbl, TUIIC, aHTUAPUI. J[J1 0CaJJOUYHBIX MOPOJ XUMUYECKOTO
IIPOUCXOXKACHUS XapAKTEPHbI pACTBOPUMOCTH B BoA€. M B CBSA3M € 3TUM HaJW4Me MMYyCTOT U TPELIUH.

K ropueiM mopoaaM XMMHYECKOTO IPOUCXOXKACHNS OTHOCATCS U3BECTHAKH, JOJIOMHUTHI,
Mar"es3uThl, THIIC U T. 1.

MeTamoppuyecKkue ropHbie NOpoabl

N3 meTamop(hudeckux ropHbIX MOPOJT B CTPOUTENILCTBE HAUOO0JIee YaCTO MPUMEHSIOT THEHUCHI,
IJIMHKUCTBIE CIAHIbl, MPAMOPBI U KBapILIUTBHI.

I'Heiichbl 10 MUHEPATOTHUECKOMY COCTaBY CXOJHBI C TPAHUTAMM, U3 KOTOPBIX OHU 00pa30BalIUCh,
HO OTJIMYAIOTCA OT HUX CIaHUEBAThIM CTpoeHneM. OKpacka THEMCOB cBeTIIas Wi nectpasi. @usnko-
MeXaHHUYEeCKHe CBOMCTBA X OJU3KHU K CBOMCTBAM I'PaHUTOB. B cTpouTeNbCcTBE THEMCHI HCTIONB3YIOT JUIS
TEX K€ LIeJIeH, UTO U rpaHuThl. I 'Helicel Betpeuatores B Kapenuu, Ha Ypane, Ykpausne u B Boctounoit
Cubupm.

I'tmHuCTBIE CIAHIBI ITOTYYUINCh U3 IVIMH B PE3yJIbTaTe CUIbHOIO YINIOTHEHUS U ACUCTBUS
BBICOKHX TeMmIeparyp. LIBeT ux cepblil Wiy CUHE-4epHBIN. [ IMHKUCTBIE CIIaHIIBI HE Pa3MOKAIOT B BOJE,
JIETKO PAaCKaJIbIBAKOTCS HA IUIACTUHKHA TOMIKUHON 4—10 MM. Takue MIIaCTUHKYU U3 IIJIOTHBIX TJIMHUCTBIX
CJIaHLIEB SIBIISIOTCA JOJITOBEYHBIM KPOBEIBbHBIM MaTepHaioM (IpUpoaAHbIi mudep). MecropoxaeHus
KpOBETBHBIX CIIAHIIEB U3BECTHHI Ha YKpauHe, CeBepHom Kaskaze, B Cubupu u Ha Ypaie.



Mpamop npeacTapisieT co00i 3epHUCTO-KPUCTAIIMYECKYIO TOPHYIO MTOPOAY, 00pa30BaBIIyIOCS B
pe3yJsibTaTe NepeKpUCTAIIN3ALUN U3BECTHAKOB U I0JIOMUTOB 101 BO3JICHICTBUEM BBICOKUX TEMIIEpATYp U
naBjeHui. YUCThI MpaMop UMeeT OeTbIii I[BET, HO B 3aBHCUMOCTH OT MPUMECEH IBET €ro MOXKET OBITh
PO30BBIM, KPaCHBIM, CEPBIM U Jake YepHbIM. [Ipu HEpaBHOMEPHOM pacIpeeIeHUN IPUMECEN MpaMOpBI
HMEIOT NECTPYIO OKPACKY C Pa3IM4YHbIMU Y30paMHU, IPUAAIOIIMMHU KAMHIO J€KOPATUBHOCTb.

Mpamop xapakTepu3yeTcs BBICOKOM MIIOTHOCTBIO U MPOYHOCTHIO; IIIOTHOCTH €ro nocturaet 2800
KI/M>, BOZIOTIOTTIONICHHE HE npesbiiiaet 0,7 %, a npeaen NPOYHOCTH MPH cxkaTUH Kosedsercs ot 100 mo
300 MITa. Mpamop B CBSI3H C €r0 HEBBICOKOM TBEPIOCTHIO (3—4) CpaBHHUTEIIBHO JIETKO PACIUINBATh Ha
TOHKHE TUIUTHI, NUTM(OBATH U MONIUPOBaTh. [IpUMEHSIOT ero sl BHYTpeHHENH OOJIUIIOBKHU CTEH,
W3rOTOBJIEHUS JIECCTHUYHBIX CTYIIEHEH, MOAOKOHHBIX JOCOK U IPYIHX U3JEINN, KOTOPbIE, KaK IIpaBuiIo,
MCTOJB3YIOT B OOIECTBEHHBIX 3[JAHUSAX U COOPYKEHHIX. M3 0TX0/10B 00pabOTKH MpamMopa— MpPaMOpPHOM
KPOIIKU M3TOTOBIISIIOT MO3anyHble OeTOHHBIE M3Aeus. (s HapyKHOIH OOTUIIOBKH 3/IaHHI MpaMop He
PEKOMEHAYeTCs, TaK KakK MO JeHCTBUEM COAEPIKAIIUXCS B BO3IyX€ I'a30B U BJIarH OH OBICTPO TEpSET
CBOM JICKOPATUBHBIE KA4eCTBA.

Borareimue 3anexxu Mmpamopa umerorcsa Ha Ypaine, B Kpsimy, Ha Ykpaune, Konbckom
nonyoctpose, KaBkasze u B Apyrux panoHax.

KBapuut siBnsieTcss MeTaMOpprUecKoi pa3HOBHIHOCThIO KPEMHUCTBIX NIECUaHUKOB. L[BeT ero
Oenblil, KpaCHBIN M TEMHO-BHITHEBBIN. KBapIuT xapakrepusyercs: 00IbIION TNIOTHOCTHIO, XPYITKOCTBIO 1
TBEPJOCTHIO, & TAK)KE BEICOKON CTOMKOCTHIO K BhIBeTpUBaHUI0. [ImoTHOCTE ero 2500—2700 KF/M3,
npenen npouyHoctu npu cxatuu gocruraet 400 MIla. [TpuMeHsIoT KBapLMT B BUJIE TECAHOTO KaMHS U
IUTUT JUIsl HApYKHOU OOJIMIIOBKY 3[JaHUM U COOPYKEHMH, a TaKke B BUJIE 1eOHS A 6eToHa. bombiine
3aJie’ku KBapuuTa umerorcs B Kapenuu.

KoHTpoJibHbIE BOIPOCHI:

1. Kakue BUIbI OTJIETKU U3 NPUPOJHOIO KaMHS IPUMEHSIOT JJIs1 OT/AEIIKH I10JIO0B?

2. Kakue BBl OTIAENKH U3 IPUPOAHOIO KaMHS IPUMEHSIIOT ISl OTAENIKH CTEH U NIEPETOPOAOK?

3. Kakue BUABI OTACTKH U3 MIPUPOJAHOTO KaMHS IPUMEHSIOT JUIsl OTAENKU (acaZoB U MEIIeX0THBIX
TIOPOKEK?

Ilopsinok BbINOJHEHHS padOThI:

MIPOYUTATh KPaTKUE TEOPETUUECKUE CBEACHMUS;

OTBETUTH HA KOHTPOJIbHBIE BOIIPOCHI;

oopMuTh TAbNIHUILY.

Tabnuua 1 — O6nacTh NpUMEHEHUS TOPHBIX TOPOJL

Ne Pa3HoBHIHOCTH TOPHBIX XapakTtepuctu Ob6nacth
n/n OpoJT KH TOPHBIX TIOPOJT pUMEHEHHS
1 2 3 4

®opma npeacraBiaeHus pesyabtara: [Ipaktuueckas padotaNel, opopmiennas Ha 1K B popmare
A4.

Kpurtepun onenkmn:

Hau0oJIee MOJIHOE ONMCaHue BU/Ia OTJIENKH (COCTaB MaTepHana, TIOCTOMHCTBA U HEJOCTATKU
OTJIEJIKH, IPEANPUATHS — IPOU3BOIUTENN, CTOUMOCTh MaTepraja U BBITIOJTHEHUS);

YE€TKOCTB;

AKKypaTHOCTB;

CaMOCTOATEIIBHOCTb.



IIpakTuyeckoe 3ansitue Ne2
IHocTpoenne reomop¢o10ru4ecKoro u reoJJ0ru4ecKoro pa3pe3on
Hen: 3akperuieHre 3HaHU|, TTOJIYYCHHBIX CTYJIEHTOM NP U3y4YE€HUH TEOPETHUECKOro MaTeprasa
o teme 01.01.01 MHKeHepHO-Te0JI0rnYeCKUe UCCIICIOBAHMUS CTPOUTEIbHBIX IIJIOIIA0K U TPUBUTHUE
HaBBIKOB UTEHHUS I€OJIOTHYECKUX KapT.

Beinosinus padory, Bel Oyaere:

ymembo:

¥ 1.1.03 nonb30BaTbcsi KOMIBIOTEPOM € IPUMEHEHUEM CHELMATIU3UPOBAHHOIO IIPOIPAMMHOTO
obecrieucHusI.

MarepuajibHoe o0ecnieyeHue:

MynsTuMeAniHbIE CPEACTBA XPAHEHHUs, IIepejaun U IpecTaBiIeHus nHdopmanuu. YueOHo-
MeTOoJIYecKas JOKyMEHTAlMsI, TUAAKTHUECKHUEe CPECTRA.

- Cron nmaboparopusiii JICK-10;

- Becor "MK-6,2 - A21" (cBeTOIMOTHBIN CETEBOM aaanTep, akKyMyJIsTop);

- Buckosumerp B3-246 11l Ha mitatuse;

- Konyc crpoitnnunia;

- Becnr;

- Komrurekt cut KI1-109/1;

- PasHoBechl.

3anganme: [TocTpouTh reonoro-reoMopoaoruueckuil pazpes 1no GparMeHTy reoJoruuecKoi KapTol
B BEPTUKAJIbHOM U TOpHU30HTaIbHOM Maciuradax 1:10 000.

YepTek CTpOUTCS Ha TUCTE MUJUTUMETpoBO Oymaru opmara A3. ['eonoro-reomopdonoruueckuii
paspe3 mpeCcTaBisieT co00i BEPTHKAIBHBIN Cpe3, MOKa3bIBAIOIINI MOCIEA0BATENbHOCTh U XapaKTep
3aJieraHusl Pa3INYHBIX TOPHBIX TIOPOJI B CTBOPE 33JaHHBIX TOYEK.

VcxonHble JaHHBIE IO MOLTHOCTSIM I'€0JIOTMYECKHUX CJIOEB BBIJIACT MPEIo1aBaTellb.

JU1st BBIOJTHEHUS pabOThl TPEOYIOTCS CIEAYIOIUE MaTepHaIbl:

a) MILIMMeTpoBas Oymara gopmara A3;

0) nnHeiKa, MPOCTOM KapaHaalll, JaCTHK, pyYKa C YepHUIIAMHU YEpHOTO 1[BETa;

KpaTKue TECOPETHYECCKUE CBCACHUSA:

JAE®OPMALUA U CTPYKTYPbI 'TOPHBIX ITIOPO/

JABHKEeHHS 36MHOH KOPbI

B TedeHne Bcero reosoru4eckoro Npouuioro 3eMim U Jaxke B HICTOPUYECKOE BpEMSI 3eMHas Kopa
HENpepbIBHO U3rudaiach, HAKJIOHIACh, TIOAHUMANIACh U OITyCKaJlach. B pe3ynbTare 3TOro H3MeHsI10Ch
OTHOCHTEJIEHOE TIOJIOKEHHE TOPHBIX MOpo. Bee Takue nBrxkeHNs 00beTUHII0TCS
HOHSATUEM MeKmoHuYecKue 08udiceHus, Wi ouacmpoguzm. OHU MOTYT UMETh J11000€ HAIIPABJICHUE:
BBCPX, BHU3, OBITh HAKJIOHHBIMU WIIH TOPHU30HTAJIBHBIMH. Onn MOT'YT IIPOTCKATh LI]:)@?;BBI‘—IaI\/'IHO MEAJICHHO
" IOCTCIICHHO, HO MOT'YT OBLITh BHE3AMHBIMHU U PE3KUMMH.

Cpenu CTpyKTYp, BO3HUKAIOIINX O] IEUCTBUEM JTE(POPMUPYIOITUX CHJI, MOKHO BBIJICIIUTH
CIIa0bIi HaKIOH N U32ub CII0EB, CKIAOKU, MPewjunbl U pa3pulebl.



B GonbmmHCTBE CllyyaeB 0calouHble OPO/Ibl, TOKPHIBAIOIINE OOIINPHBIE MIIO0IIA/IH,
NEPBOHAYAIBHO OBLIM OTJIOKEHBI B BUJIE TOPU30HTAIBHBIX Cll0eB. Eciii ocHOBaHUe, HA KOTOPOM OHHU
OTJIOKUJIMCh, BO3JIMAJIOCh HA PA3JINYHBIX Y4acTKaX HEOJMHAKOBO, TO CJIOM OKa3bIBAJIKUCh I10JIOI0
M30THYTHIMU. Kpast KpyIHBIX CTPYKTYp, 00pa30BaBIIMXCS PU TAKHUX Je(hOopMaIHiX, 0OBIYHO OCIOKHEHBI
MECTHBIMHU (JIOKQJIbHBIMU) TIOJHATUSMH U OITyCKaHUSMH, B PE3yJIbTATE YETO CJIOU NPUoOpeTaroT
HaKJIOHHOE WJIM BOJHUCTOE 3aneranue. OIMHAKOBO HAKJIIOHEHHBIE CJIOM FOPHBIX OPOJ] Ha3bIBAKOTCS
MOHOKJIMHAJIbHBIMH.

Korna noposbl moiBepraroTcst JaBJIEHUIO, IPEBBIIAIOLIEMY UX MPEAEs YIPYroCcTH, OHU. KaK
YCTaHOBJICHO, HAYMHAIOT IUIACTHUYECKU U3rn0aThesi, 00pa3ys Cepuu CKIAJ0K, HOJOOHBIX TEM, KaKHUe
BO3HUKAIOT HA [TOKPBIBAJIE, ECJIM €r0 CABUIATH 10 Kpato. OCHOBHBIE TUIIbI BO3HUKAIOIIUX IIPH 3TOM
CTPYKTYD - (hieKcypbl, AHMUKAUHAAU, CUHKIUHAU, KYNOAAd W CTPYKTYPHBIE 61AOUHD.

drnekcypa npencTaBisieT codoil nmeperud Mexay ydyacTKaMu' TOPU30HTAIBHBIX WK TIOJIO0T0
HAKJIOHEHHBIX CJI0EB, PACIIOJIOKEHHBIX BBIIIE U HIKE ATOTrO nepernda. M3orayreie KBepxy ciou (c
JPEBHUMHU [TOPOJIaMH [TOCEpEIHE) 00pa3yOT aHTUKIMHAIb. ECliu ciion mporHyThl BHU3 B BUJIE€ KOPBITA, B
KOTOPOM 3aJIeratoT 601ee MOJIOAbIE TOPO/Ibl, TO TaKasi CTPYKTypa Ha3bIBaeTCs CUHKJINHAIBIO. OOBIYHO
AQHTUKJIMHAJIM U CUHKJIMHAJIM BCTPEYAIOTCSI COBMECTHO M 00pa3yIoT psA/ibl Uepeayonmxcs rpedneil u
nporu6os. Mx pacnosnoxeHne MOXeT ObITh IOYTH CHMMETPUYHBIM, HO OBIBAIOT U BCEBO3MOXKHBIE
pasnuuusd. B ropHsIx palioHax ¥ TaM, TJi€ TOpbl CYLIECTBOBAIN PaHbIIIE, CEPUU MTOUTH HapalIeIbHbIX
AHTUKJIMHAJIEH U CUHKIIMHAJIEH IPEJICTABISAIOT CO00M 0OBIYHOE SIBJICHHUE.

OceBas IIOCKOCTb CKJIAJIKU - 3TO IJIOCKOCTh, KOTOPAsl IPOXOAUT YEPE3 CEPEUHY CKIAJAKU U JIEIUT
ee nomnoJiaM. JInHus nepeceyeHns 0CEBOM MIOCKOCTH C IJIOCKOCTBIO HAILIIACTOBAHUS CJIOS, U30THYTOTO B
CKJIaJIKy, Ha3bIBAETCs IIAPHUPOM CKJIAAKHU. ECiu mapHUp CKIIaJK1 HAaKJIOHEH, TO TaKas CKJIaaKa
Ha3bIBACTCS HbIpstouiell CKAA0KOU NI CKAAOKOU ¢ HAKIOHHBIM WapHupom. JIBe CTOpOHBI CKIaJIKH
Ha3bIBAIOTCSA Kpblabsamu. Eciy oceBas INIOCKOCTh CKIIQAKU BEPTHKAJIbHA U KPbLIbsl HAKJIOHEHBI K HEH
IIPUMEPHO 01 OIMHAKOBBIM YTJIOM, TO CKJIaKa OyJeT cummempuuno; €CIu OJHO KPbUIO MaJaeT Kpyye
JPYyTroro, a oceBast INIOCKOCTh HAKJIOHEHA, 3TO acumMmempuyHas ckiaakok. CylecTByoT
TaKK€ ONPOKUHYMAS, UZOKTUHAILHAS U J1eAHCAYadsl CKIIaJIKU.

bonee npesHue u 60s€€ MOIOBIE IOPOJIBI HAXOIATCS B CKJIAJIKE B ONPEIEICHHOM T€OMETPUUYECKOM
COOTHOIIEHHUH, 3aBUCSILEM OT TUNA CKIaIKU. [IoCKOIbKY B aHTUKIIMHAJISAX B MIOJIHATHE BOBJIEUEHBI OOJIee
ri1yOOKHE U COOTBETCTBEHHO O0Jiee JPEBHUE MOPO/IbI, pa3MbIB IPUBOJUT K TOMY, UTO B LIEHTPE KaX 101
TaKoM ckiazku oOHaxxaroTcs 0oJiee IpeBHUE MOPO/IbL, a Ha (1aHrax - 6ojee MoJoasle. B neHTpe xe
CHUHKJIMHAJIU TIPU 3PO3UN OOHAXKAOTCSI MOJIOJIbIe TOPO/Ibl, OKPYKEHHBIE O0sIee APEBHUMHU.

KoHTpoJsbHbBIE BONIPOCHI:

1. Ha3zoBuTe OCHOBHBIE I'€0JIOTHYECKHUE CTPYKTYPHI

2. YTo Takoe MOHOKJIMHAIBHOE 3aJeTaHne?

3. UTo Takoe CHHKIMHAIb U AHTUKJIMHAIb?

4. Yto Takoe MApHHUP CKIATAKUA?

5. Yto Takoe ¢uekcypa?

6. Kakue mopojpl HaXoAsTCs B Ape CUHKIMHAIM, O0Jee JpeBHHUE WK 0oJiee Moo bie?

ITopsinok BbINoJIHEHUs padoOThI:
[MNOCTPOEHMUE TI'EOQJIOI'O-TEOMOP®OJIOI'MYECKOI'O PA3ZPE3A
Ilepen Hauajiom pa6oThI:



BossmuTe nuct mmmmuMerpoBoit Oymaru popmara A3, muHEWKy u kapanaam. Ha Bermanaom Bam
TUTAHIIIETE HalIuTe 3aMannyto JuHuio AB. [TocTpoeHue reonoro-reoMop@oaorudeckoro pa3pesa
IIPOU3BOJUTCS B CIAEAYIOLIEH MOCIE10BATEIILHOCTH.

- OdopMmienue yepTe:ka:

OTtcTynuB OT BepxHEro kpasi Oymaru 2 cM, HalUIIMTE YePTEKHBIM mpudTom 3aroaoBok. Ha
clIeyIolel CTpOKe yKakKUTe MacIITaObl: BEPTUKAIbHBIN U ropu3oHTaNIbHBIN. [locTpoenue reonoro-
reoMop(}oIoruueckoro paspesa npou3BOAUTCS B CIEAYIONIEH MOCIe10BaTEIbHOCTH.

- [locTpoenue mIKaJbI BHICOT:

OTtcTynuB 2 cm OT JI€BOM KPOMKH 4YepTexka U 3 cm OT BHU3 OT CTPOKH 3arojioBKa, POBEIUTE
BEPTUKAIbHYIO JIMHUIO AJIUHON 7 cm, yepe3 1 mm BTOpyto. [lonydyeHHyto 1mKaily packpachTe, Yepeayst
Oerbie U YepHBbIC OTPE3KH JUTMHON | cum., Kak mokazaHo Ha yeprexe. [IpocraBuB cieBa mudpsl (ot 0 10
700 kpatuo 100), moyduM MIKamy BEICOT HEOOXOAUMYIO JUISI IOCTPOCHHSI T€O0JIOTO-
reoMop(OIOrHYecKoro paspesa.

- Iloctpoenue cTBopoB A u B:

OTcTynuB OT LIKAJIBI BBICOT BIIPABO 5 MM, IOCTABBTE TOUKY U IIPOBEIUTE YEPE3 HEE KapaHJalloM
TOHKYIO BEPTUKAIbHYIO JIMHUIO JO BEPXHEH KPOMKHU JIMCTA — 3TO CTBOP TOUKHU A.

[Ipunoxkute BepXHIOI KPOMKY JIUCTA K JIMHUU pa3pe3a AB Ha miaHmere Takum o0pa3oM, 4To0bI
BEPXHUI KOHEI] IPOBECHHOMN paHee JIMHUYU COBIAJl ¢ HayajoM pa3pe3a AB — toukoit A. OTmeTbTe Ha
BEpXHEH KPOMKE JIMCTa KOHEYHYIO TOUKY JIMHUM pa3pe3a — B. 3 nosnyuenHoi Touku B nposenure
BEPTUKAJIBHYIO JINHUIO — CTBOP Touku B. Takum oOpazom, Bam Oymymmii paszpes Oyaer pacmoiaratbes
MEXy CTBOpaMU Ha4aJIbHOW U KOHEUHOM Touek A u B.

- IlocTpoenue npo¢niisi 3eMHOH MOBEPXHOCTH:

[Ipunoxure yepTex K JMHUU pa3pe3a Ha IJIaHIIETe, COBMECTUB CTBOPHI A U B ¢ 0lHOMMEHHBIMU
TOYKaMH Ha maaHuere. OTMEThTE MPOCTHIM KapaHAAIIOM TOUKH MEPECEUEHUs TOPU30OHTAIIEH C KpaeM
mucTa Oymaru, MOAMKICAB PSIOM BBICOTHI TOPU30HTAIIEH.

BriHecuTe nosrydeHHbIE METKM TOPU30HTAJIEN HA YEPTEXK B COOTBETCTBUM CO IIKAJION BBICOT,
COXpaHsIsI IPU 3TOM PACCTOSHUS MEXAY TouKaMu. [lonyueHHble aOCONMIOTHBIE OTMETKH COETMHUTE
KpuBoii muuuen. Kpuast muHus, coeuHstomas ctBopsl A u B, — 3To moBepxHOCTh penbeda, KoTopas
SIBJIIETCSL OCHOBOM ISl IOCTPOEHUS T€0JIOT0-TeoMOp(OJIOTHYECKOT0 pa3pesa.

- Hanecenue Ha npoduiib reoJIOrM4ecKoO CUTYaAlUM:

CoTpuTe J1aCTUKOM C BEpXHEH KPOMKH JIUCTA YK€ HEHYKHbIE METKH rOpU30HTael. Yucras KpoMmka
Bam monanobutcs g nanbHenei paboThl.

[Ipuiio>kuTe BHOBB YEPTEXK K IMHUM pa3pe3a, COBMECTUB KOHIIBI CTBOPOB A U B ¢ 0lHOMMEHHBIMU
TOYKaMH Ha miaaHuere. OTMEThTE MPOCTHIM KapaHAAllloM TOUYKH NIEPECEUEHUs] T€0JIOTMUECKUX TPaHull C
KpPOMKO JTUCTa yepTexa, IPOCTaBUB MEXAY TOUKaMU BO3pacT MOpo/ (WJIM HOMEp CJI0s1) B COOTBETCTBUH
C YCJIOBHBIMH 0003HaueHussMU. CripoenupyiTe Moxy4eHHbIle METKH Ha MPO(UIIb 3eMHOM MOBEPXHOCTH, U
COOTBETCTBEHHO NEPEHECUTE HOMEpA CII0EB (MJIM UX BO3PACT).

MOIITHOCTH T'€0JIOTHUECKUX CIIOEB

Tabmuma 2
No Bospa | MouHocTs,
ciost | CcT M
S, He 6onee
50m
O3 30-35m




O, 20-25m
01 50-55Mm
€3 60-70Mm
€ 55-60m
€1 —

[Ipoananuzupyite reoJoruuecKre CTPYKTYpPbl BJOJIb IUHUU pa3pe3a U HAUHUTE MTOCTPOCHUE
paspesa ¢ CHHKIMHAIU. MeTKH COOTBETCTBYIOIIMX IO BO3PACTY (MJIK HOMEPY) MJIACTOB TOPHBIX TOPOJI
COCIMHUTE MEXKIY COOOM KPUBBIMU JIMHUSIMH, BBIICPIKUBAsI MOIITHOCTH T'€OJIOTUYECKUX CIIOEB M0 BCEMY
yeprexy (Tadnuma Nel). 3amTpuxyiTe ciiou Mopoj B COOTBETCTBUU C YCIOBHBIMU 0003HAYCHUSIMH,
MIpeIBAPUTENILHO MPOCTABUB BO3PACT MOPO/J] B KaXIOM CIIOE.

- I1o oxkoHYaHuM padoTHI

[TonHuMUTE YEPTEXK PYUKOI YEPHOTO I[BETA.

[Ton pa3pe3om, BHU3Y uepTexa (WK CIpaBa, I/le 0CTaI0Ch MECTO) MPUBEIUTE YCIOBHBIE
obo3naveHus (puc. 8). CieBa BBEpPXY YKOKUTE HOMEP BapUaHTA, a BHU3Y IITAMII C YKa3aHHEM Ha3BaHUS
paboTel 1 Bammx JaHHBIX.

Ilepen BbInoOJIHeHHEM PadOTHI cJIeAyeT MOJYYUTD Y MPeNnoaaBaTeis VIAHIIET ¢ 32IaHHOH
JuHMel pa3pe3a AB.

KoHTpoJibHbIE BOIPOCHI:

1. Ha3oBUTE OCHOBHBIE T€0JIOTHUECKUE CTPYKTYPhI

2. Yto Takoe MOHOKJIMHAIBHOE 3ajieranue?

3. Uto Takoe CHHKJIMHAJb U aHTUKJIMHAJE?

4. YTo Takoe MmapHUP CKIAIKHU?

5. Yro Takoe daekcypa?

6. Kakue nopojpl HaxoAsTCs B A]ipe CUHKIMHAIN, O0see JpeBHUE WK 0oJiee Moo bie?

dopma npeacrasiieHust pesyiabrara: [Ipaktudeckas paboraNe2, opopmiennas Ha [IK B popmarte
A3.

Kputepun onenkn:

O1eHKa «OTJIMYHO» CTABHUTCSI, €CJTH YETKO U MPABUIBHO BBIIOIHECH YePTEXk, 0DOPMIIEH COTTIACHO
HOPMATUBHBIM JOKYMCHTAaM, W AAaHBI IMMOJHBIC OTBETEI HA BOIIPOCHI, CBOCBPECMEHHO BBITTOJIHCHO
MPECTaBICHHUE PAKTHIECKUX paboT Ha oOpa3oBaTeabHOM TopTajie hitps://newlms.magtu.ru/ (8

COOTBETCTBYIOIIEM KYpCe).

OreHKa «XOpoII0» CTABUTCS, €CIIM IIPH BBHITIOTHEHUH YepTexka, Obliia TOMyIIeHa OHA UITH JIBE
OIIMOKH, TUO0 HETOYHOCTb.

OreHKa «y/10BJIETBOPUTEIBHOY CTABUTCS, €CJIA BBHITIOIHEH HE MOJIHOCTHIO YePTEK, THO0
JIOTYIIIEHBI TPYObIe OIINOKH.

OreHKa «HEeYT0BJIETBOPUTEIbHO» CTAaBUTCS, €CITU 3aJ]aHKE HE BHITIOJIHCHO.


https://newlms.magtu.ru/

IIpakTnueckoe 3ansaTne Ne3
IocTpoenue KapThl THAPOU3OTHIIC 110 JAHHBIM I'e0JIOr0Pa3BeIKH
Hen: 3akperuieHre 3HaHNU|, TTOJIYICHHBIX CTYICHTOM IIPH U3YYCHHH TEOPETUIYECKOTO MaTepHaa
o teme 01.01.01 MHkeHepHO-Te0JI0rnYeCKUe NCCIIEIOBAHMUS CTPOUTEIbHBIX IJIOMIAI0K U TPUBUTHE
HaBBIKOB UYTEHHUS KapThl THIPOU3OTHIIC.

Boinosinus patdory, Bel Oyaere:

ymembo:

V¥ 1.1.03 nonb30BaTbcsi KOMIIBIOTEPOM € IPUMEHEHUEM CIELUAIN3UPOBAHHOIO IPOrPaMMHOI0
obecreyeHusl.

MarepuajibHoe o0ecnieyeHue:

MynsTuMeINHbIE CPEACTBA XPAHEHHUs, IIepeaun U IpecTaBieHus nHbopMauu. Y4eOHo-
METOAMYECKAs TOKYMEHTALUs, TUAAKTHYECKHE CPEICTBA.

- Cton nmadoparopusiii JICK-10;

- Becer "MK-6,2 - A21" (cBeTOIMOIHBIN CETEBOM afantep, akKyMyJIsTop);

- Buckosumerp B3-246 11l Ha mitatuse;

- Konyc crpoitnnunia;

- Becnr;

- Komrurekt cut KI1-109/1;

- PasHoBechl.

3aganme: [locTtpouTth KapThl THIPOU3OTHIIC.

Kparkue Teopernyeckue cBeJleHHs:

KapTe! ruiponzoruric xapakTepu3yroT (OpMy MOBEPXHOCTH TPYHTOBBIX BOJI B BUJI€ CHCTEMBI
M30JMHUN. [ MIPOU3OTUIICH! BBIOJHAIOT TY € POJb IO OTHOIIEHHIO K TOBEPXHOCTU IPYHTOBBIX BOJ ,
YTO U U30JIMHUY ( TOpU30HTANH). [I0BEpXHOCTH TPYHTOBBIX BOJ U €€ YPOBEHb (POPMHUPYIOTCS MO
BIIMSIHUEM TUIPOJIOTO-KIMMATUYECKUX METEOPOJIOTUYECKUX, THIPOT€0IOTHYECKUX, TEKTOHUYECKUX U
reojororeoMopdoaoruueckux HpakTopoB. [ MIAPOU3OTHIICH — 3TO JIMHUU, COEAUHSIONINE TOUKU 3epKaja
TPYHTOBBIX BOJ] WJIM YPOBHH TPYHTOBBIX BOJI, UMEIOIIHNE OJMHAKOBYIO a0COJIFOTHYIO BBICOTY.

I[MOCJIIEJOBATEJIBHOCTbH ITOCTPOEHMA KAPTHI

1. CocrasisieTcst Tonorpaduueckas OCHOBa 1O JaHHOMY BapUaHTY Ha KOTOPYIO HAaHOCST BCE
JAHHBIE 110 YPOBHIO TIOJI3EMHBIX BOJ] HUIU OEPETCs OTJEIBHBIN JIUCT OyMaru ¢ OJIMHAKOBBIM PACCTOSTHUEM
MEeXIy 4 CKBaXKMHAMU: HaJ KaXJ0W CKBaXXMHOM yKa3bIBalOT €€ HOMEpP B UUCIIUTENE, B 3HAMEHATEIIE —
a0COJIIOTHYIO OTMETKY YPOBHsI IpyHTOBBIX BoA (YI'B).

2. BeiOupaercs ceuenue (4acToTa 3a10KEeHHs TUAPOU3OTHUIIC) paBHOE 1 MeTpy.

3. [Ipon3BOANTCSA UHTEPHOJIALMS IO BCEM HAMPABICHUSIM U3MEHEHUs! YpoBHS. MHTepnonsuus
3aKJIF0YaeTCs B pa30MBKE MPOMEKYTKOB MEKIy CKBaXKHUHAMHU Ha PaBHBIE OTPE3KU B COOTBETCTBUU C
BBIOPAHHBIM CEYEHUEM THIPOU3OTHIIC.

4. ITpu moMONIM CETKU BCIIOMOTATEIbHBIX TOYEK, TOTYUYCHHBIX P UHTEPHIOJIALIMU, CTPOSIT
OKOHYATEIbHYIO KapTy THAPOU3OTHIIC, COCTUHSA MIABHBIMU JIMHUSIMU TOYKH C OJJMHAKOBBIMHU
abcomoTHpIMU OTMeTKaMu Y B. ['uapon30rumce 10mKHB UMETH 11eJIbIe 3HAYCHHS M HE TIepeceKaThCcs Ha
Kapre.



5. IlocTpoeHue KapThl TIyOUH 3ajeTaHusl TPYHTOBBIX BOJ MOXKHO BBIITOJIHUTH MOCIIE TTOCTPOSHUS
KapTsl TuApon3orurc. [Ipu 3ToM HCONb3yI0TCS TITyOHHBI 3aJIeTaHusl TPYHTOBBIX BOJI IO TEM Ke
CKBRKUHAM.

Kapra rugpounsoruric xapakrepu3yeT HOBEPXHOCTh TPYHTOBBIX BOJI U Ia€T BO3MOKHOCTh PEIIUTh
P IPAKTUYECKUX 3a/1a4:

1. OmpenienuTh HalpaBiIeHNE ABM)KEHUS IPYHTOBOTO MOTOKA - IMHUU TOKOB BOJIbI
MePIEeHIUKYJIAPHBI ruapousorumncam (puc.l). JIBuxenne BoAbl IPOUCXOAUT OT OOJBIINX 3HAYEHUN
a0COIIOTHBIX OTMETOK THAPOU3OTUIIC K MEHBIIINM.

2. OnpenenuTs YKIOH IPYHTOBOTO OTOKA (HAIOPHBIN IPaIueHT), IUIsl Yero pa3HOCTh B OTMETKAX
THJIPOU30THUIIC BBIOPAHHBIX JBYX TOYEK JCITUTCS HA PACCTOSHUE MEXKY STUMHU TOYKaMu. bepercs
MUHUMYM 3 TUAPOU3OTHIICH JIsI ONIPEICIICHHS YKIIOHA. Y KJIOH TPYHTOBOTO MOTOKA OMPEACTSETCS TC
THIPOU30TUIICHI MAKCUMATBHO CTYIICHBI I MAKCUMAIILHO Pa3peKeHsbl. |-iiHa mytH GUiabTpanuu B
METpax; -pa3HUIla AOCOTFOTHBIX OTMETOK MEXAY THIPOU3O0THIICAMH. 5

3. OnpenenuTb CKOPOCTh ABMXKEHHUS MTOA3EMHBIX BOJ] Ha TIOOOM y4acTKe IMOTOKA, 3Hasi HAITOPHBIH
rpaJueHT Ha JaHHOM y4acTke U koddduuuent ¢punbrpanun rpyaTos (k) Kosddunuent dpunsrpanum —
3TO CKOPOCTH JBMKEHUS MOJI3EMHBIX BOJ, IIPH YKJIOHE PaBHOM 1.

4. Ilpu HaNMU4YMK Ha KapTe TOPU30HTANIEH TOBEPXHOCTH 3€MJIM MOYKHO OTPEACTUTH ITyOHHBI
3aJIeTaHus TPYHTOBBIX BOJ ITyTEM BBIYUTAHHUS OTMETOK YPOBHS I'PYHTOBBIX BOJ (THIPOU3OTHIIC) U3
OTMETOK TTOBEPXHOCTH 3E€MJIH B TEX )K€ TOUKAX.

5. Ilpu HanM4YMKM Ha KapTe€ TOPU3OHTAIEH MOBEPXHOCTH BOAOYIIOPA MOMKHO ONPEACIUTH MOITHOCTh
BOJIOHOCHOT'O CJIOSI, YTO JIOCTHTACTCS] BEBIMUTAHHEM OTMETKH ITOBEPXHOCTH BOJOYIIOpAa M3 OTMETKH YPOBHS
TPYHTOBBIX BOJ B TOH K€ TOUKE.

6. EcTecTBeHHBII pacxo] MoToKa (ecTecTBEHHBIE pecypehl): k - koadduiment dhuiabTpanun
BOJIOCOJIEp KAl TONIIH; - CPEAHSISI MOIIIHOCTh TPYHTOBOTO IOTOKA Ha BEIOPAHHOM ydacTKe b — mMpuHa
MOTOKA B IJIaHE.

KouTtpoJbHble BOpochI:

1. Yto Takoe ruIporu30TrUIICHI?

2. Kak onpeienuTh yKIOH TPYHTOBOT'O MTOTOKA MO KapTe TUAPOU30THUIiC?

3. Kak onpenenuTh CKOPOCThH JIBHKEHHS M HAMPABIIEHUE JIBUYKEHUS MOA3EMHBIX BOJI IO KapTe
TUAPOU30THUIIC?

4. Kak onpeenuTh €CTeCTBEHHBIN pacxo] notoka? 5. Kakue emie 3agaun pemarorcs 1o Kapre
TUAPOU30THUIIC?

IMopsiniok BbINoOJIHEHUS padOTHI:

CocTaBieHue KapThbl THAPOU30THIIC:

3ananue:

1.Ha crpoutenpHoii momasake pazmepom 400x400 M mpoOypeHo 25 ckBakuH (5 psioB 110 5
ckBakuH). [1o ypoBHsIM BO/bI B CKBaykuHaxX (Tabnuma Nel) mocTpouTs KapTy TMIPOU30THUIIC C CEYCHHEM
THIPOU30THIIC uepe3 1 m.

2.IIpou3BecTy MUKpPOTHIPOr€0JIOTHYECKOE paifOHMPOBAHNE CTPOUTENIbHON TUIOIAAKH: OKOHTYPHUTh
U pacKpacuTh pa3HbIMHU IIBETAMH YYaCTKH, B IIPe/Ieax KOTOPBIX TPYHTOBBIE BOJIBI 3aJI€TalOT Ha INIyOnHax
MeHee 2 M, OT 2 1o 4 M u Ooliee 4M.

3.0npenenuTh MaKCUMaIIbHBIE 1 MUHUMAJIbHBIE YKIIOHBI TPYHTOBOTO TIOTOKA, HAIIPABIICHUS
JIBYDKEHUS TTO/I3EMHBIX BOJI, 8 TAK)Ke MUHUMAIbHOE W MAaKCUMAaJIbHOE 3HAUEHHSI CKOPOCTEH JABYKEHHS
(k03 punrienT punbTpanuu 5 M/CyTKH).



dopma npeacrapienusi pesyabrara: [Ipakruueckas padoraNe2, opopmnennas Ha [1K B dhopmare
A3.

Kpurepuu oneHku:

O11eHKa «OTJIMYHO» CTABHUTCS, €CJIM YETKO U MPABUIBHO BBHIMOJIHEH Y€PTEX, 0OPMIICH COTTIacHO
HOPMAaTHBHBIM JJOKYMEHTAM, M JaHbI IIOJHbIE OTBETHI HA BOIPOCHI, CBOCBPEMEHHO BBIIIOJIHEHO
[IPEACTaBICHHE IPAKTHYECKUX paboT Ha oOpa3zoBareapHOM mopraie https://newlms.magtu.ru/ (8
COOTBETCTBYIOIIEM KypCe).

OreHKa «XOPOI0» CTABUTCS, €CIIM IIPH BBITIOJHECHUH YepTeka, ObliIa JTONyIIeHa OHA WU JIBE
OIIMOKH, 1100 HETOYHOCTb.

OreHKa «y/10BJIETBOPUTEIBHOY CTABUTCS, €CJIA BBITIOTHEH HE MOJIHOCTHIO YePTEK, THO0
JIOTYIIIEHBI TPYOBIE OIIUOKH.

OHGHKa CHEYAOBJIETBOPUTECJIbHO>» CTABUTCA, CCJIN 3aJaHUEC HC BBIITOJHCHO.


https://newlms.magtu.ru/

Tema 01.01.02 CTpouTte/ibHbIe MATEPUAJIBI U U3/1EJIHUS
IIpakTuyeckoe 3ansaTue Ne4

O3HakoMJIeHHE C IKCIVIYATAHHOHHO-TEXHUYCCKUMU XaPAKTCPUCTHKAMHU KPOBECJIbHBIX
THAPOU3OJIAINHOHHBIX MaTEPHUAJIOB

]_[e.m,: 3aKpCIUTh 3HAHUA 11O BUAAM U CBOMCTBaM OCHOBHBIX CTPOUTCIIbHBIX MaTCPpHUAIOB, I/IS,HGJII/Iﬁ
n KOHCTPYKHHﬁ, B TOM YHCJIEC IPUMECHACMBIX ITPU 3JICKTPO3AINUTE, TCIIJIO- U 3BYKOU3O0JIAI U,
OrHe3aluTe, IMpru CO3JaHUN pGHleHI/Iﬁ AJId BJIAJKHBIX 1 MOKPBIX HOMCIJ.IGHHﬁ, aHTHBaHHaHBHOfI 3allUThI;

Beinosinus padory, Bel Oyaere:

YMETh!

V¥ 1.1.03 - noap30BaThCs KOMIIBIOTEPOM C IPUMEHEHUEM CIIELUATU3UPOBAHHOTO POrPAMMHOI0
o0OecrevyeHus;

V¥ 1.3.0210:1630BaThCsl KOMIIBIOTEPOM C IPUMEHEHHUEM CIEIMAIM3UPOBAHHOIO IPOIPAMMHOTO
obecrieyeHus

V¥ 1.3.04yuTaTh NPOEKTHO-TEXHOJIOTMUYECKYIO TOKYMEHTAIUIO

MatepuajibHoe o0ecnieyeHue:

METOAMYECKOE YKa3aHHE TI0 BHIIOJIHEHHUIO MPAKTHYECKON pabOTHI;

00pa3iibl KPOBEJIBHBIX THIPOU30JILUOHHBIX U T€PMETUZUPYIOLINX MaTepPHUAaJIOB;

CIPAaBOYHHKH 10 CTPOUTEIHHBIM MaTepraiaM 1 U3IEITHSM.

3aganme:

N3yunTh 00pa3iiel KPOBEIHHBIX THIPOU3OISIIMOHHBIX U TEPMETHU3NPYIOMNX MaTepuaos. [1o
CIPAaBOYHHUKAM CTPOUTEIbHBIX MAaTEPUAIIOB U U3JEIUI U3YUYUTh SKCILTyaTallMOHHO-TEXHUYECKUE
XapaKTEPUCTHKH KPOBEIBHBIX THIPOU30JIIIUOHHBIX MaTEPUAIOB M 3aHECTH B TaOJIHILY.

Ilopsinok BbINOJHEHHS PadOTHI:

O3HaKOMHUTBCS C OCHOBHBIMU BUJJAMH KPOBEJbHBIX, FEPMETU3UPYIOINX U TMAPOU30IIALUOHHBIX
CTPOMUTENBHBIX MaTEPUAJIOB U U3AEINUN

N3y4nThb 3KCITyaTallMOHHO-TEXHUYECKUE XapaKTEPUCTUKN KPOBEJIBHBIX THAPOU30JIALMOHHBIX
MaTepHalIoB.

[TpomnrocTpupyiite KIacCUpHUKAIHIO 10 KOJUIEKIIUSAM OCHOBHBIX BHJIOB KPOBEJIBHBIX,
TrepMETU3UPYIONINX U THAPOU3OJIALIMOHHBIX CTPOUTENIBHBIX MaTEPUATIOB U U3JICTHH.

Pesynprarhl u3ydenus opopMUTh B TaOIHUIIE.

Xonx padoTsI:

CryneHTsl, 03HaKOMUBUINCH ¢ 00pa3laMu, UCIOb3ys pa3IndHble HHPOPMAIIMOHHO HarJIIHbIE
1ocoOusi, TOJKHBI 1aTh OMMCAHUE BHEUIHETO BUa MaTepHala, €ro CBOMCTB U IpUMEHEeHUs. Pe3ynbTaTel
0(QOpPMUTH B KOHCIIEKTE Il TaOOPATOPHBIX U NPAKTHUECKUX padoT.

HaumeHnoBanue KpOBE/IbHBIX, Kpartkas Xapakrepu OcHOBH [Ipumenen
TePMETH3UPYIOLINX H XapaKTepUCTHKA, | CTHKAa OCHOBHBIX | bI€ CHIPHEBBIE 1€ MaTepuaoB
I/ | THIPOU3OJSAIMOHHBIX MAaTePHaIOB U | POPMEI CBOWCTB KOMIIOHEHTHI U
W3IEITHIA 3apHUCOBaTh CITOCOOBI
MIPOU3BOJICTBA

Ilepramun

Py6eponn

T'unpocrexiionson

JIuHOKpOM

Ddunmmzon

M3omnact

Doaprousoin

Wzon

I'nbxkas uepenuia

Jluctel rodpupoBaHHBIE




0
Macruka 6uTyMHas ropsiyast
1
Macrturka
2 ONTYMHOTIONIMMEpPHAs TOpsIast
Macrtrka
3 ONTYMHOTIONIMMEPHAS XOJIOTHAS
Macrika GuTyMHas1 XOJIOTHAS
4

dopma npeacTaBiaeHus pe3yJabrara:
Pesynbrarel 3aHecTH B TaONHIly. 3aIlIUTUTh BHIMIOJTHEHHYIO Pa0OoTy.

Kpurtepuu onenku:

- «OTJINYHO» CTABHUTCS B CIIydae, Korjaa paboTa BBIIOIHEHA B IIOJTHOM 00BEME ¢ COOIIOICHUEM
TpeboBanuii. PaboTa BhINIOIHEHA aKKypaTHO, Tabnuia 3amnonHeHa. [lpu 3amuTe paboThl 1aHbI TOJTHbIE
OTBETHI Ha 3aJaHHBIC IPEIOIABATEIIEM BOIIPOCHI.

- «XOpOIIOY» CTaBUTCSA B CiIydyae, Koraa paboTa BIIIOJIHEHA B IIOJHOM 00BEME, HO €
HE3HAYUTEIbHBIM HapyllleHHeM TpeOoBaHuil. PaboTa BhINOIIHEHA aKKyPaTHO, HO UMEIOTCS
HE3HAYMTENbHBIC HEJIOCTATKH B ONMKMCAHME XapaKTePUCTUK MaTepuala, Tabiuia 3anoianeHa. [1pu 3ammre
paboThI JaHbI MOJIHBIC OTBETHI HA 331aHHbIC IPETIO/IaBATEIEM BOIIPOCHL.

- «yIIOBJICTBOPUTEIIHHO» CTABUTCS B CIIydae, KOTa padoTa BBIIOJIHEHA HE B TOJHOM 00BbEME U €
HE3HAYUTENIbHBIM HapyIlIeHHeM TpeOoBaHuil. PaboTa BhINOIHEHA aKKYPATHO, HO MMEIOTCSI HETIOJIHOE
OITMCAHUE XapaKTEPUCTHK MaTepuaia, tabiuia 3amnoiHeHa. [1pu 3amure paOboThl JaHbI HETIOIHBIC OTBETHI
Ha 33/IaHHBIC MTPEHOIaBaTelIeM BOIPOCHI.

- HEYJIOBJICTBOPHUTEIILHO)» CTABUTCS B Cllydae, Korja padoTa BIIIOJIHEHA HE B IOJTHOM 00BEME U C
HapyleHUsIMU TpeOoBaHuii. PaboTa BhINOIHEHA HEAKKYPATHO U OIIMCAHUE XapaKTEPUCTHK MaTepHaa
JaHBl HE TOYHO, 00pa3Ho, TabiMIa He 3anoyHeHa. [Ipu 3amure paboThl HE JaHO HU OJHOTO MPABHIBHOTO
OTBETa Ha 3a/IaHHbIC MPETO0/IaBaTeIeM BOIIPOCHL.




IIpakTuyeckoe 3ansaTue Ne5

O3HakoMJIeHHE C IKCIMIAYATAHUOHHO-TEXHUICCKUMHU XapPaKTePUCTHKaAMU
TCIVIOU30JAINUOHHBIX MAaTEPUAJIOB.

Lean: 3akpenuTb 3HaHUS 110 BUJaM U CBOMCTBAM OCHOBHBIX CTPOUTEIBHBIX MATePUATIOB, U3
U KOHCTPYKIMI, B TOM 4YHUCJE€ MPUMEHSIEMBIX IpPU DIEKTPO3AIIUTE, TEIJIO- U 3BYKOM3OJSIUHU,
OTHE3AIINUTE, IIPU CO3TAaHUU PEIICHUN SIS BIAKHBIX U MOKPBIX IIOMEIIEHUN, aHTUBAH 1aJIbHOM 3aIUThI;

Bbinosinus padory, Bel Oyaere:

YMETh:

VY 1.1.03 - noy1b30BaThCA KOMIBIOTEPOM C IPUMEHEHUEM CIIECIIUATU3UPOBAHHOTO MPOIrPAMMHOTO
obecreucHus;

VY 1.3.0210:1630BaThCsl KOMITBIOTEPOM C TPUMEHEHHUEM CHEIHATM3UPOBAHHOTO TPOrPAMMHOTO
obecrieyeHus

VY 1.3.049uTtaTh NpOEKTHO-TEXHOJOTHYECKYIO JOKYMEHTAIIUIO

MatepuajibHoe o0ecnieyeHue:

- METOJMYECKOE YKa3aHHUE IO BHIOJIHEHHUIO MPAKTHYECKON PabOTHI;
- 00pas1bl TEMIOU30JIALUOHHBIX MaTEPUAJIOB,;

- CIPaBOYHUKH TI0 CTPOUTEIILHBIM MaTepHajjaM U U3IACIIHIM.

3aganue:

W3yunth 00pa3nbl TEIUIOM3OJSAIUMOHHBIX MarepuanoB. [lo cHnpaBOYHUKAaM CTPOMTEIBHBIX
MaTepI/IaJIOB 151 I/I3IIGJH/H>'I I/I3y‘~II/ITI> 3KCHJIyaTaIII/IOHHO-TGXHI/I‘-ICCKI/IG XapaKTepI/ICTI/IKI/I TCITJION3OJIAIITNOHHBIX
MaTEepHAJIOB U 3aHECTH B TaOJIHILY.

IMopsitok BBINOJTHEHHS PA0OTHI:

1. W3yunts npemiaraemble 00pasibl TEMION30SIMOHHBIX MAaTEPHAIIOB,;

2. W3yunte  SKCIUTyaTallMOHHO-TEXHUYECKHE  XAPAKTEPUCTHKH  TEIIOM3OJSIMOHHBIX
MaTepuaoB.

3. PesynbTarhl u3yuenus opopMuTh B TabIHUIIE.

Xoa pa6orsi: CTyIeHTHI, 0O3HAKOMHBIIKCH C 00pa3laMH, UCIONB3YS pa3InyHble CIIPABOYHHUKH 10
CTPOUTETBLHBIM MaTepHallaM W H3JENHSIM, JODKHBI J1aTh ONMMCAaHWE BHEIIHETO BUJA MaTepHuayia, €ro
CBOMCTB U MPUMEHEHUS B KOHCIIEKTE JJIs Ta0OPaTOPHBIX M MPAKTUYECKUX PaboT.

Pesynbprate! uccienoBanuii 00pas3oB TEIION30JSIIMOHHBIX MATEPHAJIOB

Ne HaumenoBanue Kpatkas Xapaxrepuctuka | OCHOBHBIE IIpumenenue
/T | TEIUIOW3OJIILIMOHHBIX MaTEPHAIOB | XapaKTEepUCTHKA, OCHOBHBIX CBIPBEBBIE MaTepHajoB
(hopMBI 3apucoBaTh | CBOMCTB KOMITOHEHTHI U
CIIOCOOBI
MPOMU3BOJICTBA
1 MuHepansHas BaTa
2 CrexisiHHAs BaTa
3 MpuHepanoBaTHbIE U3A€US
4 MaTsb! IpoUIMBHBIE
5 MuHepanoBaTHbIE TUTUTHI,

MUWJIMHAPBI 1 TOJTYIHUJIMHAPBI

6 U3 nenust U3 CTEKIITHHOTO BOJIOKHA
7 Ilenoctekno
8 SlaencTelii 6eTOH

9 JlnaToMUTOBBIC M3IETHS




10 | M3BeCTKOBOKPEMHE3EMHICTHIC
H3IeITHsE

11 | Bcny4eHHBIH HEpIUAT

12 | Beny4eHHBIH BEpMUKYITUT

13 | IlonmuCTHPONMBHEIH TEHOILTACT
BCIEHEHHBIN

14 | ITonucTHPONIBHBIA NEHOIIACT
9KCTPYANPOBAHHBIH

15 BcneHnenHbIi MOaNITHICH

16 | INonuctuponderoH

17 | JIpeBecHO-BOJIOKHUCTBIE ITUTHI

18 ®dubponut

19 | Dkosara (11eUTI0JIO3HAS BaTa)

20 | TopdsHble mWIUTHI

dopma npeacTaBJieHus pe3yabTaTa:

Pesynbrarel 3aHeCTH B TaO)HIly. 3alIUTUTh BHIMIOJIHCHHYIO Pa0doTy.

Kpurepun oneHku:

- «OTJIMYHO» CTABUTCS B CIIy4ae, KOT/la padoTa BHITIOJIHEHA B TIOJIHOM 00BEME ¢ COOITI0IEHUEM
TpeboBanuii. PaboTa BhINONHEHA aKKypaTHO, Tabnuia 3anoynHeHa. [Ipu 3ammre paOboThl JaHbBI OJTHBIE
OTBETHI HA 33JIaHHBIC MTPETIOaBATEIIEM BOIIPOCHI.

- «XOPOLIO» CTAaBUTCSA B CiIy4ae, Korjaa padoTa BHIIIOJIHEHA B MOJHOM 00BbEME, HO C
HE3HAYUTEIbHBIM HapyleHneM TpeOboBaHMii. PaboTa BIONIHEHA aKKypaTHO, HO UMEIOTCS
HE3HAYMTEIIbHBIC HEAOCTATKH B OMMCAHKME XapaKTePUCTUK MaTepuaia, Tabauna 3amoiaHeHa. [Ipu 3amure
pa60TbI JAHBbI ITOJIHBIC OTBCTHI HA 3a1aHHBIC HpCHOI[aBaTeHeM BOHpOCBI.

- «yJOBJIETBOPUTEIHLHOY CTABUTCS B Cy4ae, Korjaa paboTa BBIIIOJIHEHA HE B MOJIHOM 00BbEME U C
HE3HAYUTEIILHBIM HapylieHueM TpeboBanuii. PaboTa BBITIOIHEHA aKKYPAaTHO, HO HMEIOTCSI HETIOJTHOE
OTMCaHWe XapaKTEePUCTUK MaTepuana, Tabnuia 3amnonHena. [1pu 3amuTe paboThl JaHBI HEMOIHBIE OTBETHI
Ha 3aJ[aHHbBIC TIPEI0/1aBaTeIeM BOITPOCHI.

- «HEYJOBIIETBOPUTEIHHOY» CTABUTCA B CiTydae, KOr/a paboTa BHITIOJIHEHA HE B ITOJIHOM 00bEME U C
HapylieHussMH TpeOoBaHuil. PaboTa BbIIOJIHEHA HE aKKYPaTHO U OMMCAaHUE XapaKTEepUCTUK MaTepuaia
JaHbl HE TOYHO, 00pa3Ho, TabuIa He 3anonHeHa. [Ipu 3ammTe paboThl HE 1aHO HU OJHOTO TIPABHILHOTO
OTBETa Ha 3aJ[aHHBIC TPEI01aBaTEIIEM BOIIPOCHI.




IIpakTuyeckoe 3ansaTue Ne6
O3HaKoOMIJIEHHE CO CTPOUTCIIbHBIMU CMCCAMU U JIMCTOBBIMU MAaTCpUAIaMU Ha OCHOBC I'MIICOBBIX BAKYIIIHUX

Heﬂb: BHUABI U CBOMCTBa OCHOBHBIX CTPOUTCIIBHBIX MaTCpraIoB, I/IB,Z[eJ'II/Iﬁ u KOHCprKHHﬁ, B TOM
YUCJIC NPUMCHACMBIX IIPU ISJICKTPO3AlIUMTC, TCIIJIO- M 3BYKOU3OJALUH, OTHE3AINWUTC, MpU CO3AaHUU
peH_IeHI/Iﬁ JJI1 BJIAJKHBIX 1 MOKPBIX HOMCH.[CHH?I, aHTHBaH,HaHBHOﬁ 3allINThI,

Bbinosinus padory, Bel Oyaere:
YMETh:
— VYV 1.1.03 - moip30BaThCsl KOMIIBIOTEPOM C IPUMEHEHUEM CIEIUATIU3UPOBAHHOTO TPOTPAMMHOTO
obOecrevyeHus;
— VY 1.3.02 nonp30BaThCsi KOMIBIOTEPOM C IPUMEHEHUEM CIIEUAIU3UPOBAHHOTO TPOTPAMMHOI0
o0ecrnieueHus
— VY 1.3.04 uuTtaTh NPOEKTHO-TEXHOJIOIMUYECKYIO JOKYMEHTAILIO

MarepuanbHoe obecriedeHue:

- METO/IMYECKOE YKa3aHME I10 BBINOJIHEHUIO TPAKTUYECKON padOThI;

- 00pas1bl CTPOUTENIBHBIX CMECEH U JINCTOBBIX MaT€pPHAIOB HA OCHOBE TUIICOBBIX BSXKYIIHX;
- CIIPAaBOYHUKHU 10 CTPOUTENIbHBIM MaTepuaiaM U U3/EIINsM;

3ananmue:

W3yunTh 00pasiibl CTPOUTENIBHBIC CMECH U JIUCTOBBIC MAaTEpHUalbl HA OCHOBE T'MIICOBBIX BSIKYIIHX.
Ilo CIIpaBOYHUKAM CTPOUTCIbHBIX MATCpUAJIOB U I/I3I{GJH/H\/JI HN3YUUTh OKCILUTYaTallTUOHHO-TCXHHUYCCKUC
XapaKTEPUCTHKH TETUIOM30JSIIIMOHHBIX MAaTEPHAJIOB U 3aHECTH B TAOJIUILY.

IMopsiiok BBINOJTHEHHS PA0OTHI:

1. O3HAaKOMHUTBCS ¢ 00pa3liaMy CTPOUTENIBHBIX CMECEH M JIMCTOBBIX MAaTEpHAIOB Ha OCHOBE
THIICOBBIX BAXKYIIUX

2. M3yuutb OCHOBHBIE O0Opa3lbl CTPOUTENBHBIX CMECe W IJIMCTOBBIX MaTEpHalioB Ha OCHOBE
THIICOBBIX BAXKYIIHX.

3. PesynbraTel u3ydenust ohopMUTh B TaOIUIE

Xoa paGoTsI:

CTyneHThl, 03HAKOMHBIIKUCH C 00pasllaMu, HCMONB3Ys pa3inyHble WH(OPMAIMOHHO HATJISTHBIC
OCcOOMs, TOJKHBI JaTh ONMCAaHUE BHEIIHEro BHUJa MaTepHualla, ero CBOMCTB U npumeHeHus. OhopMuthb
pe3yNbTaT B KOHCIEKTE JUIs TaOOPaTOPHBIX U MPAKTUYECKHUX PadoT.

Bun Bsxymux | O0nacTe NPUMEHEHUS

OOXHUToBBIC HEBOJIOCTOMKIE (BO3IYITHBIE) THIICOBRIC BSDKYIIUE BEIIECTBA

I'mncoBoe BsbKyIee MapoK (CTPOHUTEIbHBIN THIIC)

I'mncoBoe Bspxymiee Mapok (OpPMOBOYHBIH, METUIIMHCKIH,
TEXHUYECKUH, BBICOKOIPOUYHBIH THUIICHI)

Cymneprumnc

AHTHAPUTOBBINA [IEMEHT (AHTHAPUTOBOE BSIKYIIIEE)

DCTPUX-THIIC WA BEICOKOOOKUTOBBIN THIIC

CrenmabHBIE aHTHIPUTOBBIE OOKUTOBBIE BSDKYIITHE
(OTAETOYHBIN aHTUAPUTOBBINA IIEMEHT)

be300KUToBbIE TUTICOBEIE BSIKYIIHE

AHTHAPUTOBBINA [IEMEHT (AHTHAPUTOBOE BSIKYIIIEE)

I'uricoBbIli IEMEHT

CMelraHHbIe THIICOBBIE BsAOKYHIME BEIIECTBA

a) BOJJOCTOIMKHE

rI/IHCOHeMeHTHO- ITYOIIOJIAHOBBIC 1
TUTICOLCMCHTHOIIJIAKONYIITOJIAHOBBIC BSXKYIIHUC

KOMHO3I/IHI/IOHHHG THUIICOBBIC BSKYNIUEC

KOMHO3I/IHI/IOHHHG AHTUJIPUTOBBIC BSXKYIIUC

I'nncon3BecTKOBO- MIJIaKOBBIE BsDKYIINEC




0) HEeBOJOCTONKHE

I'urconsBecTKOBEIC BAXKYHINC

I'unconinakoBbie

OrnpenenieHne HOPMAIbHOU I'yCTOThI TUIICOBOTO TECTA.

CranjapTHas HOpMallbHas I'yCTOTa XapaKTEpU3yeTcs IUaMETPOM pacIulblBa THUIICOBOTO TECTa,
BBITCKAIOIETO0 M3 LWIMHApPA NOpu ero noauiatuu. Jumamerp pacmibiBa 180+5 MM COOTBETCTBYET
CTaHJApTHONH HOpPMAJILHOW rycToTe. J{Jsl ompeneneHus rycTOThl TUIICOBOTO T€CTa MPUMEHSIOT MpHOop,
COCTOAILMK M3 KBagPAaTHOrO JIMCTOBOTO CTEKJIA CO CTOPOHON 240 MM M LMIMHApPA U3 HEPIKABEIOIIETO
MeTaJula ¢ MOJIMPOBAHHON BHYTPEHHEH MOBEpXHOCTHIO BbicoTOM 100+0,1 MM, tuamerpom 50 mm .

Meramunueckuil JUCK, Ha KOTOPbIE HAHECEHBI P KOHLUEHTPUUYECKUX OKPYKHOCTEH AMAMETPOM
150...200 mm yepe3 kaxapie 10 MM u okpyxkHoctu auamerpoMm 170...190 mm — uepe3 5 mm. Ilepen
UCIBITAHWEM C BHYTPEHHEH MOBEPXHOCTH LMIUHApPA W C IUIACTUHKA HEOOXOIUMO YAANUTh THIIC,
OCTaBIIMICSA OT MpEeAbIAYLIEr0 HMCHBITAaHUS, 3aT€M LWIMHIAP NpoTepeTh. LMMHAp cTaBAT B LEHTpE
KOHLICHTPUYECKHUX OKPYKHOCTEH. VMcnpITanne nNpon3BOANTCSA B CAEAYIOIIEM MOPSIKE.

B uuctyro u cyxyro 4aliky HalMBarOT ONPEAEICHHOE KOJIMUYECTBO BOJIbl, KOTOPOE PaCCUNUTHIBAETCA,
UCX0oas W3 3amaHHoro BojgorurnicoBoro cootHomeHusi (B/I') u kommuectBa rumca 300 r. HaBecky
BsoKymero 300 r MajdeHbKUMHU NOPLUSMHU BCHINAIOT, B BOAY B TedeHue 2...5 c. CMech pa3MelInBaroT
pyuHOl Memankoi B TeueHue 30 ¢, OTcUeT BpeMEHU HAYMHAIOT OT Hayasla BChIIAHUs BSKYILETO B BOAY.
[lepemenmianHOE THIICOBOE TECTO MEPEKIIAIbIBAIOT B LUIMHAP, TOCTABICHHBIM HAa METa/UIMYECKUN JTUCK,
HO>KOM CPaBHUBAIOT IOBEPXHOCTb TMIICOBOI'O TECTAa C KpasMU LMIMHIPA. DTy ONEPALUIO POU3BOJAT B
TedeHue 15 c, mocie yero HuianHAp OBICTPO MOJHUMAIOT BEPTHKAIBHO Ha BBICOTY 15...20 ¢cM U OTBOAAT B
ctopoHy. Tecro pacmiabpiBaeTcs B KOHYycOOOpa3Hyro JEN€lIKy, BeIMYMHA KOTOPOW 3aBUCUT OT
KOHCHCTEHIINH TECTA.

JuameTrp pacmibiBa 3aMepsilOT JIMHEMKOW B JBYX MEPIEHIUKYISIPHBIX HAIPaBICHUAX C
MOTPEIIHOCTBIO HEe Oosiee 5 MM UM BBIUUCISIOT cpeAHee apudmernyeckoe 3HaueHue. B mporecce paboTsl
HE00XO0AMMO MOTYYUTh THIICOBOE TECTO CTAHJAPTHONW HOPMAIILHOU TYCTOTHI ¢ paciuibiBoM 18045 M.

OmnpezenieHre CPOKOB CXBAaThIBAaHUS TUIICOBOTO TECTA

Jlyig onpezneneHusi CpOKOB CXBAThIBAaHUS TMIICOBOIO TECTAa MCHOJB3YIOT pubop Buka, ycrpoiicTBo
KoTOporo mnpusefaeHo. [IpubGop cocToMT M3 MOABMIKHOTO METANTMYECKOTO CTEP)KHS C YKazaTeJbHOMH
CTpENKON 4 OKOJO WIKaJIbl 5 C JeNEeHUsMHU, KOTOpasl MOMEIleHa Ha KpoHIITelHe. B HukHel uyacTu
CTEpKHSI 3aKperuieHa cTanbHas uria 7 guamerpom 1,1+0,02 mm u anunoit 50 mMm. Macca nmoaBuKHOR
gactu npudbopa 300+2 r. Ha ocHoBanue mpubopa momereHa MeTauiMuecKas IUTaCTHHKa pa3MepoM
100x100 mm.

Havano cxBaTbiBaHUSI XapaKTepU3yeTcs MPOMEXKYTKOM BPEMEHM, MpOLIEAININM OT Hadajia
3aTBOPEHMs TUIICOBOT'O BSDKYIIETO0 BOAOHM 70 TOrO MOMEHTa, KOrja uriia npubopa Buka mepsblil pa3 He
N0X0IuT 110 AHa. KOHIIOM cXBaThIBaHMs HA3bIBA€TCSl MPOMEXKYTOK BPEMEHM OT Hadajia 3aTBOPEHUS [0
MOMEHTa, KOT/Ia CBOOOJHO OMYIIEHHas Wrjla mpubopa MOrpykaercs B TMIICOBOE TECTO Ha IIyOMHY He
6oxee 1 MM.

BpeMs Hauana M KOHIA CXBaThIBaHUS BbIpaKaeTcd 4uciIoM MHHYT. [lepen wucnblTaHuEM
HEOOXOMMO TIPOBEPUTH CBOOOIHOE OIYCKaHHME CTEp)KHS M HyJIeBoe TokazaHue mpubopa. Ilopsmok
MIPOBE/ICHUS MCTIBITaHuH cremyronuii. Kaxaas Gpurana roroBUT TMIICOBOE TECTO, UCXOS U3 33JJaHHOTO
3Hauennss B/[" u xommuectBa rumnca - 200 r. Boay BBUIMBAIOT B METAUIMYECKYIO WU (PapPpopoByIO
YalKy, 3achbllatoT BsoKyllee B TeueHue 2...5 ¢ u 30 ¢ nepeMenmnBator.

['unicoBoe TecTo BBUIMBAIOT B KOJIBIO MPHUOOpPA, CMa3aHHOE MAIIMHHBIM MacjioM, H30BITOK CPE3atoT
HoxoM. [IpenBapuTensHbIM BeTpsxuBaHueM (5...6 pa3) U3 Tecta yaaisoT Bo3ayX. Komiblio ¢ miacTuHKoi
MOMEIIAIOT TOJ UMy NMpudopa, Urily IPUBOJAT B COMPUKOCHOBEHHE C MOBEPXHOCTHIO T€CTa B LIEHTpPE
KOJbIla U 3aKpEIUIAIOT BUHTOM. IlorpyxeHue uriel B TECTO NMPOU3BOAUTCA uepe3 Kaxable 30 ¢ Takum
o0Opa3om, 4TOOBI UIJla KaXAbl pa3 morpyxaigach B HOBOM Mecrte. [locime Kaxaoro morpyeHusl Uity
THIATEIBHO BHITUPAIOT.

B nporuecce onbiTa HEOOXOIUMO OTMETHUTD J1BA OJIOKEHUS:

1 - urna He KacaeTcs THA - HAYall0 CXBATHIBAHMUS;

2 - UTJ1a TIOTpy’KaeTcs B TecTo He Oosiee 1 MM — KOHEI[ CXBaTHIBAaHHUSL.

Pe3ynbTaThl OnbITa 3aMMCHIBAIOT B ClieAytomiel hopme:




¢ KOJIMYCCTBO I'urica B I,
* KOJTUYECTBO BOJBI B %0;
¢* HA4YaJIO CXBAaThIBaHUA,

* KOHEI[ CXBaTLIBaHUS.

HanmenoBanune OB | Ilmor | Touk | Bomomor | Cpokm | Crap | Bomoct | Mexanmu | [Jedopma | Ormect
eT | HOCTB | OcTh | peOHOCTB | CXBAaThl | €HHE | OHKOCTH | 4ecKas | THBHOCTb. | OHKOCTh
IOMO BaHHUSA HPOYHO
na 0 CTb

3aTBEpA
€BILIETO
THIICOBO
ro

BSDKYIIE
ro

DOpMOBOYHBIN THUIIC

T'oToBas cyxas CMEChb

ITykaTypHBIN TUIIC

CTpouTenbHbIN TUTIC

TUTICOKaPTOHHBIX JIUCTOB

BricokonpouHbie
00JIMIIOBOYHEIE
TUIICOBBIE TUIMTHI

[InuTsl TUNICOBBIE
JIEKOpaTUBHbIE

I'nncoBele akycTuyeckue
nep(opUpoBaHHbIE
IUTUTKH

TIeHOrHIICOBOIOKHUCTHRIN
YTETUTUTENb

OOJieryeHHbIE
[IEHOTUIICOBLIE IUIUTHI U
OJI0KH

IIImakyieBOYHBIN THIIC

Cymneprurnc

CDopMa MpeacTaBJICHUs pe3yjabTara:
PG3YJ'IBTaTBI 3aHCCTHU B Ta6J'II/II_[y. 3aH_II/ITI/ITL BBITIOJIHCHHYTO pa60Ty.

Kpurtepun onenkn:

- «OTJIMYHO» CTABUTCS B CiIy4ae, KOTJa paboTa BHITIOJIHEHA B TIOJTHOM 00BEME C COOTI0ICHUEM
TpeboBanuii. PaboTa BhIMONHEHA aKKypaTHO, TabnuIia 3anonHeHa. [Ipu 3ammre paboThl JaHBI OJTHBIE
OTBETHI Ha 3aJJaHHBIE MTPETIO/IaBaATEIIEM BOIIPOCHI.

- «XOPOIIO» CTAaBUTCSA B CiIydae, Korja padoTa BBIIIOJIHEHA B IOTHOM 00BEME, HO C HE3HAUUTETHHBIM
HapylieHueM TpeboBaHuii. PaboTa BBITTOIHEHA aKKYPATHO, HO UMEIOTCS He3HAYUTEIIbHBIE HEJJOCTATKH B
OTMCaHNe XapaKTEePUCTUK MaTepuana, Tadnuia 3amnonHena. [lpu 3amuTe paboThl JaHbI TOTHBIE OTBETHI
Ha 3a/IaHHbBIE TPETIOaBaTEIeM BOIIPOCHL.

- «yJOBJIETBOPHUTEIHLHOY» CTABUTCA B Cy4ae, Korjaa paboTa BBIMIOIHEHA HE B MIOJIHOM 00BEME U C
HE3HAYNTEIFHBIM HapylieHHeM TpeOoBaHMii. PaboTa BhIOIHEHA aKKypaTHO, HO UMEIOTCS HETOTHOE
OTHMCaHNe XapaKTEePUCTUK MaTepuana, Tabnuia 3amnonHena. [Ipu 3ammre paboThl JaHBI HEMOJIHBIE OTBETHI
Ha 3a/IaHHbBIE TTPETIOaBaTEeIeM BOIIPOCHL.

- «HEYJOBIIETBOPUTEIHHOY» CTABUTCA B CiTydae, Korja paboTa BBITIOJIHEHA HE B ITOJIHOM 00bEME U C
HapylieHussMH TpeOoBaHuil. PaboTa BbINoTHEHA HE aKKYPaTHO U ONMCAaHUE XapaKTEePUCTUK MaTepuaia




JaHbl HE TOYHO, 00pa3Ho, Tabuua He 3anoiaHeHa. [Ipu 3amuTe paboThl HE 1TaHO HU OJHOTO MPAaBHILHOTO
OTBETA Ha 3aJaHHBIE NIPENOAABATEIIEM BOIIPOCHL.



IIpakTnyeckoe 3ansaTue Ne7

O3HaKOMJIEHHE CO CTPYKTYPOU U IOPOKAMH JIPEBECUHBI
Ilesb: BuAbI U CBOICTBA OCHOBHBIX CTPOUTENIBHBIX MAaTEpUANIOB, U3AEIMA U KOHCTPYKLIMHA, B TOM
4lClie NPUMEHSAEMbIX IPH 3JIEKTPO3alIUTE, TEIUIO- M 3BYKOM3OJIALIMM, OTHE3alIUTe, IPHU CO3JaHUU
peLIeHH JUIs BIaXKHBIX U MOKPBIX TOMELEHUH, aHTUBAH1aIbHOM 3allUThI;

Bbinosinus padory, Bel Oyaere:

YMETh:

V¥V 1.1.03 - noy1b30BaThCA KOMIBIOTEPOM C IPUMEHEHUEM CIEIUATU3UPOBAHHOTO MPOTrPAMMHOTO
obecreucHus;

VY 1.3.0210:1630BaThCsl KOMITBIOTEPOM C IPUMEHEHHUEM CHEIHATM3UPOBAHHOTO TPOrPAMMHOTO
obecrieyeHus

VY 1.3.049uTtaTh NpOEKTHO-TEXHOJOTHYECKYIO JOKYMEHTAIIUIO

MatepuajibHoe o0ecnieyeHue:

- METOJMYECKOE YKa3aHHUE MO BHIMOJIHEHUIO MPAKTHYECKOM PabOTHI ;
- 00pas1bl pa3IMYHBIX TOPOJI APEBECHUHBI,

- CIIPaBOYHUKH IO CTPOUTEIILHBIM MaTepHaiaM U U3JCIUsIM;

3ananmue:
N3yunTh 00pasiibl pa3iMyHbIX MOPOJ JpeBecHHbI. [10 cripaBOYHMKAM CTPOUTEILHBIX MaTEPUATIOB U
U3JIEeIUH U3YUUTh CTPYKTYPY U IIOPOKOB JIPEBECUHBI M 3aHECTH B TA0JIUILY.

Ilopsinok BbINOJIHEHHS PadOThI:
1. O3HaKOMHUTBCS C OCHOBHBIMU BUJAMH IPEBECHHBI.
2. U3y4uuTh CTPYKTYpPY U IOPOKOB JIPEBECHUHBI.
3. Pe3ynbTathl n3ydeHust ohpopMUTh B TaOJIHIIE.

Xox padoThI:

CTyneHThl, 03HAKOMUBIIHCH ¢ 00pa3liaMu, UCTIONb3ys pa3IudHble HHPOPMAIIMOHHO HATJISIIHBIE TOCOOuS,
JOJDKHBI 1aTh OMMCAaHKE BHEIITHETO BUIa MaTepuaia, ero CBOMCTB u npuMeHeHus. OGopMuTh pe3ynbrar
B KOHCIIEKTE JJIs JJAOOPATOPHBIX U MPAKTUYECKUX PadoT.

MakpocTpyKTypa ApEeBECUHBI. 3apUCYHTE CPE3bl IPEBECUHBI COCHBI B TPEX OCHOBHBIX HAIPABJICHUSIX.

Hamnpasienus Pucynoxk

ITonepeunbrit

PanuanpHEbIH

TaHreHIUaIbLHBIN

Muxkpoctpykrypa apeBecutbl. [lonb3ysach yueOHUKOM, IJIaKaTaMH, Cpe3aMu OPOJI, MUKPOCKOIIOM,
OIUIINTE OCOOEHHOCTH MUKPOCTPYKTYPbI IPEBECUHBI (TIPH HEOOXOAMMOCTHU 3apUCYHTE (PparMeHThI
MHUKPOCTPYKTYPBI).

ITopoku npeBecHHbI

Ne Hasanue nopoka Pucynok Onucanue Kaxk Bnuser na OcHOBHBIE
MPOUCXOKACHHS Marepuai u MOPO/IbI
n3zenve JIPEBECHHBI
MIPUMEHSCMEIC B
CTPOUTENBCTBE
1 Cyuxn
2 Tpenunsl
3 [Topoxu hopmer
CTBOJIa
4 ITopoku cTpoenust




JIPEBECHHBI

5 IToxopobGyieHHOCTH

6 XuMuyeckue
OKPACKH

7 I'puGHbIE
MTOPAXKCHUS

8 Buonorunueckue
TTOBPEIKICHHUS

9 HNHopoaHbie
BKJIIOUECHUS

10 MexaHndeckue
TTOBPEIKICHHS

11 ITopoku
00paboTKn

OCHOBHBIE mopoAabl AP€BCCHUHBI IIPUMCHACMBIC B CTPOUTCIILCTBE

Ne Hazpanue CaoiicTBa IIpumeHeHue

dopma npeacTaBiaeHus pe3yJabrara:
Pesynbrarel 3aHeCTH B TaONHIly. 3alIUTUTE BHIMIOJIHCHHYIO Pa0OoTy.

Kpurepumn oueHku:

- OTJIMYHO» CTaBUTCS B cIydae, Korja paboTa BBIIIOIHEHA B TOJTHOM 00BEME ¢ coOIroieHeM TpeOoBaHuUA.
Pabota BeImonHeHa akKypaTHo, Tabnuia 3anoinHena. [Ipu 3amure paboThl AaHbI OJTHBIC OTBETHI HA 3aJ]aHHBIE
[IPEeroaBaTeieM BOIIPOCH.

- «XOPOLI0» CTAaBUTCS B CIydae, Korja paboTa BHIIIOJIHEHA B TOJTHOM 00BEME, HO ¢ HE3HAYMTEIBHBIM HapylIeHUEM
TpeboBanuii. PaboTa BBIMOIHEHA aKKYPaTHO, HO HMEIOTCSI HE3HAUUTEIIbHBIC HEIOCTATKH B OMTUCAHUE
XapakTepUCTUK MaTepuaia, Tabiauua 3anonneHa. [pu 3ammre paboTs! 1aHbI TOJHBIE OTBETHI Ha 3aJaHHbIE
[perojaBaTeneM BOIPOCH.

- «y/I0BJIETBOPUTEJILHO» CTaBUTCS B Cllydae, KOraa paboTa BHIIOJIHEHA HE B TIOJTHOM 00BbEME 1 ¢
HE3HAYUTEIbHBIM HapylleHneM TpeOoBaHuil. PaboTa BBINOIHEHA aKKYPaTHO, HO IMEIOTCS HETIOJIHOE OITUCAaHUE
XapaKTepUCTUK MaTepuaia, Tabiauua 3anonHeHa. [lpu 3ammre paboTs! 1aHb! HEMOJIHbIE OTBETHI HA 3aJaHHBIE
MpernoaaBaTeIeM BOIPOCHL.

- «HEY/10BJIETBOPUTEJILHOY» CTABUTCS B CiIydyae, KOrJa paboTa BHIMOJIHEHA HE B IOJTHOM 00BbEME U ¢ HAPYIICHUSIMH
TpeOoBaHMii. PaboTa BBINONHEHA HE aKKYPaTHO U ONHMCAHUE XapaKTEPUCTHK MaTepHaja JaHbl HE TOUYHO, 00pa3Ho,
Tabnuua He 3anonHeHa. [Ipu 3amuTe paboThl HE JaHO HU OJHOTO MPaBUIHLHOTO OTBETA HA 3aJaHHbBIE
MpernoaaBaTeIeM BOIPOCHL.




Tema 01.01.01 CtpourenbHble MaTepUabl U U3AETUSL
JlabopaTopHoe 3ansitue Nel

Ornpezenienne rpaHyJIOMETPUUECKOT0 COCTaBa MecKa.
Ilenb: BUABI ¥ CBOWMCTBA OCHOBHBIX CTPOHMTEIBHBIX MATCPUAIOB, U3JICIHA U KOHCTPYKIIHA, B TOM
YUCIE€ MPUMEHSAEMBIX MPU DJICKTPO3ALIUTE, TEIIO- M 3BYKOM3OJAILMH, OTHE3allUTE, MPU CO3JaHUU
PELIEHHM JJISI BJAXKHBIX U MOKPBIX IOMEIICHUM, aHTUBAHIaJIbHOW 3aIlUThI;

Beinosinus padory, Bel Oyaere:
YMETb:
— VYV 1.1.03 - noibp30BaThCS KOMIIBIOTEPOM C IPUMEHEHUEM CIEIUATN3UPOBAHHOTO MPOrPaMMHOTO
obecreucHus;
— VY 1.3.02 noap30BaThCsl KOMIBIOTEPOM C IPUMEHEHHEM CIIEIUAITU3UPOBAHHOTO MPOTrPAMMHOTO
obecrnieueHus
— VY 1.3.04 uuTaTh NPOEKTHO-TEXHOJIOTMUYECKYIO JOKYMEHTALLIO

MarepuajibHoe obecrevyeHue:
- METOANYECKOE YKa3aHHe 0 BHITIOJIHEHUIO TabopaTOpHOH paboTHI;
- TeXHMYECKHE BEChI C pa3HOBECAMH;
- Habop cwrT;
- TIECOK.

3ananmue:
N3yunTth coctaB necka. [1o Mmeronuueckum yka3zaHusIM BBITIOJHUTE J1a00PaTOPHYIO paboTy, pe3yyibTaT 3aHECTH
B TaOmuUIy.

HOpﬂIlOK BbIITOJTHCHU A paﬁoTbI:

1. IIpocesaTs necok uepes curo Ne 10, 5
2. OTBecuTh HaBECKY BECOM | KT M CHOBa mpocesTh uepe3 Hadop cut Ne 2,5; 1,25;0,63;0,315; 0,14.
3. B3BecuTh yacThlif OCTaTOK Ha KaXJIOM CUTE, OCTAaTOK U BBIYUCIISIIOT.

4. PesynbTarel 0)OpMUTH B TAOIULIE.

Xoa paGoTsI:

Jl11a ompesenieHus TpaHyIOMETPUYECKOTO COCTaBa MEeCYaHbIX U KPYMTHOOOIOMOYHBIX TPYHTOB
MIPUMEHSIIOT CUMO6blil Menod. ' pyHT ¢ TOMOLIBIO CHEIUAIbHOTO HA00Opa CUT pacCeUBAIOT Ha OT/AEIbHBIE
¢bpaxuu. CtanaapTHbIN HAOOp cOCTOUT U3 cut ¢ otBepctusimu 10; 5; 2.5; 1,25; 0,63; 0,315; 0,14 mMm.
Cura coOuparoT B KOJIOHKY TakK, 9TOOBI X OTBEPCTHUSI YMEHBIIAINCH CBEPXY BHU3. [1o]1 HIKHEE CUTO
MO/ICTABIISIOT MOJIIOH.

W3 BO31y1IHO-CYXOro rpyHTa OTOMpParoT CPEAHIO Ipo0y, BEIMYMHA KOTOPOH 3aBUCUT OT
OJTHOPOJIHOCTH COCTaBa rpyHTa. Uem MeHee OJTHOPO/ICH TPYHT, TeM OOJIbIIIE T0KHA OBITh CPEaHSISA
mpo0a.

Cpennsist mpoba 6epeTcst creayonmM 00pa3oM: Ha iiucTe Oymaru Becb 00pasell TpyHTa TIIAaTeIbHO
MepPEeMELINBAIOT, Pa3paBHUBAIOT HOXKOM WJIM JIMHEHKOM 1 pa3AenstoT Ha yacTH. /[Be yacTtu, exaiiue
HaKpecT, 0TOPaChIBAIOT, a IBE IPYTHE COSIUHSIOT, IEPEMEIITNBAIOT, pa3paBHUBAIOT, Pa3AeIsaioT Ha
YeThIPe YacTH U T. JI. DTy ONEpaIuio MPOJOHKAIOT 10 TE€X MOP, MOKa 00BEM OCTaBILErocs IPyHTa HE
OyZeT MpUMEpPHO paBeH BEIMUMHE CpeHeN MpoOkl (BeNHUrnHA CpeHeN MpoOkl B TaHHOM ciydae Oepercs
pasHoii 100 1). O0Bbem cpeaHeit mpoOsl 11si KpYITHOOOIOMOYHBIX TpyHTOB cocTaBisger 600-3000 cm3, ans
necyanbix — 200-600 cm3.

[IpoGy rpyHTa B3BEHIMBAIOT HA TEXHUYECKHUX Becax ¢ ToyHOCThIo 110 0,01 .

B3BernieHHbI TPYHT TOMENIAIOT B KOJIOHKY CUT M BCTPSXUBAIOT J0 TeX MOp, MMOKa HE OyaeT
JOCTUTHYTA MOJIHAsi OTCOPTUPOBKA YACTUII PYHTA HA CUTaX.



®pakuuu, OCTaBIIUECS MOCIIE TPOCEUBAHUS HAa CUTAX U B MOJIIOHE, B3BEIIMBAIOT HA TEXHUUYECKUX
Becax ¢ TouHocThio 110 0,01 r. CymmapHas macca Bcex Gpakiiuii He JOJDKHA OTIMYaThCs OoJiee YeM Ha
0,5 % oT Macchl cpefHel mpoOkI, B3ATOM JUIS aHATH3a.

W3 cymmapHOil Macchl HABECKU BBIUMCIISIIOT MPOIIEHTHOE COAepkKaHue Kax 10 (ppakuuu mo

dbopmyiie

rae X — MPOILEHTHOE cofiepKaHue (Ppakiuu B IPyHTE;

A — macca ¢ppakui;

B — macca cpenneii mpoOBI.

CTyneHThI, BBITIOTHUB JIA00PATOPHYIO paboTy, JOHKHBI OMMCAHUE BBIBOJ U PE3yIbTaT O()OPMHUTH B
KOHCIIEKTE JJIs JJaOOpATOPHBIX M MPAKTUYECKUX PadoT.

®opma Pasmep YactH Ocrar [Tonnsle
OTBEPCTHUI OTBEPCTUI, MM | bI€, T ku, % ocrtatku, %
Kpyrinsie 10
OTBEPCTHS 5
2,5
KBanparusie 1,25
OTBEPCTHS 0,63
0,315
[Ipomwo 0,14
CKBO3b

®opma npeacraBiaeHus pe3yJabTara:
Pe3ynpTarhl 3aHeCTH B TaOIUILy. 3alIUTUTh BBIIOJIHEHHYIO PaboTy.

Kpurepun oneHku:

- «OTJIMYHO» CTaBUTCS B CIIy4ae, KOrja paboTa BEIIOJHEHA B MOJTHOM 00BEME C COOTIOICHUEM
TpeboBanuii. PaboTa BhIMONHEHA aKKypaTHO, TabnuIia 3anonHeHa. [Ipu 3ammre paboThl JaHBI OJTHBIE
OTBETHI HA 33JIaHHBIC MTPETIOaBaTEIIEM BOIIPOCHI.

- «XOPOI0» CTaBUTCS B cllyyae, Korja padoTa BBIIMOIHEHA B TOJIHOM 00bEMe, HO C
HE3HAYUTENIbHBIM HapylieHneM TpeboBaHuil. PaboTa BbINIOJIHEHA aKKYPAaTHO, HO UMEIOTCS
HE3HAYUTeNbHbIE HEJJOCTAaTKU B OMKCAaHUE XapaKTEPUCTUK MaTepuana, Tabnuia 3anoiaHena. [Ipu 3amure
pa6OTI)I JAaHBbI ITOJIHBIC OTBETHI HA 3a1aHHBIC npenoz[aBaTeﬂeM BOHpOCI)I.

- Ky10BJI€TBOPUTEJIBHO» CTABUTCS B Cllydae, KOT1a paboTa BHITIOJHEHA HE B IOJTHOM 00BbEME U C
HE3HAYUTEIILHBIM HapylieHueM TpeboBanuii. PaboTa BBITIOIHEHA aKKYPAaTHO, HO HMEIOTCSI HETTOJTHOE
OTMCaHWe XapaKTEePUCTUK MaTepuana, Tabnuia 3amnonHena. [1pu 3amuTe paboThl JaHBI HEMOIHBIE OTBETHI
Ha 3aJ[aHHbBIC TIPEI0IaBaTEIeM BOIIPOCHI.

- «HEy/10BJIETBOPHUTEJIBLHO» CTaBUTCA B CiIydae, Korja paboTa BBIIIOIHEHA HE B MOJIHOM 00BbEME U €
HapylieHussMM TpeOoBaHuil. PaboTa BbIIOIHEHA HE aKKYypaTHO U ONHMCAaHUE XapaKTEPUCTUK MaTepHana
JaHbl HE TOYHO, 00pa3Ho, TabauIa He 3anonHeHa. [Ipu 3anmTe paboThl HE 1aHO HU OJHOTO TIPABHILHOTO
OTBETa Ha 3aJ[aHHBIC TPEI01aBaTEIIEM BOIIPOCHI.



JlaGoparopHoe 3aHsiTHE Ne2
Onpenenenre BOAO-TOTPEOHOCTH U CPOKOB CXBATHIBAHUS LIEMEHTHOT'O TECTA

Heﬂb: BHUABI U CBOMCTBa OCHOBHBIX CTPOUTCIIBHBIX MaTCpralIoB, I/IS,Z[CJ'II/Iﬁ n KOHCTPYKL[I/IP'I, B TOM
YUCJIC NPUMCHACMBIX IIPU ISJICKTPO3AlIUMTC, TCIIJIO- M 3BYKOU3OJALUH, OTHE3AINWUTC, MpU CO3AaHUU
peH_IeHI/Iﬁ JJI1 BJIAJKHBIX 1 MOKPBIX HOMCH.[CHH?I, aHTHBaH,HaHBHOﬁ 3allINThI,

Bbinosinus padory, Bel Oyaere:
YMETh:
— VY 1.1.03 - noibp30BaThCS KOMIIBIOTEPOM C IPUMEHEHUEM CHEIUATM3UPOBAHHOIO MPOrPaMMHOTO
obOecrevyeHus;
— VY 1.3.02 nonp30BaThCsi KOMIBIOTEPOM C IPUMEHEHUEM CIIEUAIU3UPOBAHHOTO TPOTPAMMHOI0
obecrieyeHus
— VY 1.3.04 yuTaTh NpOEKTHO-TEXHOJOTHYECKYIO JOKYMEHTAIIUIO

MarepunanbHoe obecrnieyeHue:

- METOJTMYECKOE YKa3aHHE MO BHITIOJHEHHIO J1a00paTOpHON paboOTHI;
- TEXHUYECKHE BECHI C PA3HOBECAMH,

- CUTO;

- CYIIWIBHBINA MIKad;

- chepuueckast yaria Jyisi IPUTOTOBIICHUS IEMEHTHOTO TECTA;
- CTaJIbHAas JIONATOYKa;

- mpubop Buka ¢ Urion u NecTUuKoM;

- MeH3ypka 250 Mm;

- TUAPABIMYECKUI Ipecc;

- IIEMEHT, [1IECOK, BOJA.

3ananmue:
N3yunts coctaB ueMeHTHOro tecra. [1o meronmueckuMm yka3aHUsIM BBITIOJIHHUTH J1a00PaTOPHYIO padoTy,
pe3yJbTar 3aHECTU B TaOJHILY.

Ilopsinok BbINOJIHEHHS padOThI:
1. OnpenenuTbh TOHKOCTH ITOMOJIA [IEMEHTA.
2. OnpenenuTh rycToTy HEMEHTHOIO TECTA.
3. OnpenenuTs CPOKHU CXBATHIBAHUS.
4. [lonydeHHble pe3ysbTaThl BHECTU B TAOIUILY.

Xon padoThI:

Onpenesnenue Bo0 NOTPEOHOCTH.

[leMeHT moMemaoT B YallKy, JeJaloT B HEM YyriyOsieHue, Kyia B oJuH npueM BauBatoT 100-120
cM3 BOABL. 3aTeM HEMEUICHHO 3amoJIHIIOT yriayoneHue neMeHToM u 4epe3 30cek. OcCTOpOKHO
[IEPEMEILINBAIOT, IOTOM SHEPTUYHO PACTUPAIOT TECTO JIOMATKOM.

[IpoIOIKUTENBHOCTE MEPEMENIMBAHNAS — 5 MHHYT C MOMEHTa 3aTBOpeHMs ¢ Bojoul. Cpasy mocie
OKOHUYAHUSl NEPEMEUIMBAHUS B OAWH INPUEM HAIOJHAIOT ILIEMEHTHBIM TECTOM KOHMYECKOE KOJIBLIO
npubdopa BHUKa, kotopoe 5-6 pa3 BCTpAXUBaIOT, MOCTYKHUBAs IJIACTUHKOW O CTOJI. 3aT€M MOBEPXHOCTH
TeCTa CPAaBHUBAIOT C KPasitMU KOJIbLIA, Cpe3ast U30BITOK HOXKOM, TPOTEPTHIM BIAXKHON TKaHbIO.

Ecnn 3a 30 cek. Ilectuk He pomien 10 JHA KOJIbLIa HA 7 MM , 3TO O3HAYa€T, YTO IPU 3aTBOPEHUH LIEMEHTA
OBLIO B35ATO HEIOCTATOYHOE KOJIMYECTBO BOJIBI, €CIIM PACCTOSHUE OT MECTHKA JI0 JIHA CTaJl0 MEHbIIE SMM
— BOJIBI TIPU 3aTBOPEHUS ObUIO B3STO OOJIbIIE HYKHOTO. M3MeHss1 KOJIMYECTBO BOJbI, BHOBb MOBTOPSIOT
OTIBIT JI0 TEX MOP, MOKa He Oy/1eT NOJy4YeHO IEMEHTHOE TECTO He0OXOJUMON BOAOIIOTPEOHOCTH.



CpOKI/I CXBaTbIBaHUS HCMCHTHOI'O TCCTA XAPAKTCPU3YIOTCA HAYAJIOM U KOHIIOM CXBAaTbIBAHUA.
Onpeneﬂefme HOpMﬁJ’lBHOﬁ ryCTOThI HEMEHTA

[TokazaTenu, pa3MepHOCTh Pe3ynbpTaThl CHBITAHUN
N3mep.1l | Usmep.2 | Usmep.3 | Usmep.4

Macca nemeHra, T

OTtHocuTeNnbHOE cofepkanue Bosl B, %
Macchl [IeMeHTa

Macca Bogsl, T

[Tokazanue mpubopa, MM

3aBUCUMOCTH IITYOUHBI TOTPY)KEHUS TIECTUKA OT COJICPIKAHUS BOJIBL.

BbIBoJ: BOAONOTPEOHOCTh LIEMEHTA, T.€. KOJMYECTBO BOJbI, HEOOXOAMMOE Ul MOJY4YEHUs [IEMEHTHOIO
TecTa HOPMaJIbHOM IrycTOTHI (IpU NOKa3aHUU npuodopa 5...7 MM), COCTaBISIET % Macchl IeMeHTa.

Onpelle.nelme CPOKOB CXBATbIBAHUA HEMEHTHOI'0 TECTA.
HpI/I OIPCACIICHUU CPOKOB CXBATBIBAHUA LHEMCHTHOI'O TC€CTa B HUIKHIOIO YaCTh CTCPIKHA an/I60pa

Buka BcTraBisirot urity. [lecTUK BCTaBIISIOT B BEPXHIOIO 9aCTh MOIBHYKHOTO CTEPIKHS.

Jlyis  ompeneneHuss CPOKOB CXBaThIBAHHS IIEMCHTHOTO TECTa OTBEUIMBAIOT 25 T IeMeHTa (WiIH
IIEMEHTa C yKa3aHHOW MperojaBareieM J00aBKOH) M MOMEMIAIOT HaBeCKy B (Gap(opoByIO HalIKy cO
chepruecKuM JTHHUIIEM. 3aTeM OTMEPSIOT MEPHBIM MIJIUHAPOM KOJIHYECTBO AWCTHJUTMPOBAHHOW BOJIBI,
COOTBETCTBYIOIIEE HOPMAIBHOMN T'YCTOTE IIEMEHTHOTO TeCTa.

JlenaroT B HaBeCKe IleMEHTa YriyOJjeHHe M BIUBAIOT B YallIKy OTMEPEHHOE KOJIMYECTBO BOAbL. B
MOMEHT J100aBlIeHUS BOJABI K IIEMEHTY BKIIOUYAIOT cekyHaomep. [lepemeninBaroT Maccy B Te4eHUE 2 MUH,
CTapasich BTUpaTh BOJY B IIEMEHTHBI MOPOIIOK A0 TOJyYeHUS TOMOTE€HHOTO IIEMEHTHOTO TecTa.
[TpuroToBieHHOE IIEMEHTHOE TECTO MOMEMIAIOT B KOJIBIIO TTprbopa Buka, yCTaHOBICHHOE Ha TUTACTHHE.
[TnacTuHY ¢ KOJIBIIOM M IIEMEHTHBIM TECTOM CJIETKa IMOCTYKHBAIOT O Kpall crona 5—6 pas, Mmocie 4ero
3arIaKUBAIOT MMOBEPXHOCTh, CHUMAs W3JUIICK TecTa ImareiaeM. [ITacTuHy ¢ KOJBIIOM U IEMEHTHBIM
TECTOM MOMENIAIOT B Tpudop Buka.

Wrny moaBoaaT K MOBEPXHOCTH TeCTa M (PUKCHUPYIOT BUHTOM, MOCTIE YEro OTIYCKAIOT CTOTOPHBIN
BUHT M JAlOT UIJIe CBOOOJHO MOTpyXkaThcs B TecTo B TeueHue 10 c. [IpousBoaar orcyer rimyOWHBI
MOTPYKEHUS UTJIBI B IIEMEHTHOE TecTo. Ecnu urna kacaercst [Ha, TO OBTOPSIIOT U3MEpPEHUE TIIyOUHBI €€
MOTPYXKEHHUST Yepe3 5 MUH B JAPYroM MeECTe, Clierka MOBepHYB Koibllo. [locie kaxaoro umepeHus
HE0OXO0IMMO MPOTHUPATH UTITY OT IIEMEHTHOTO TECTA.

3a HaAYajgo CXBATHIBAHUS NMPUHUMAIOT BpEeMs OT MOMEHTA 3aTBOPEHHS IIEMEHTA BOJOH 10 TOTO
MOMEHTa, KOIJIa Wrjia He OyaeT IoXOoAWTh Jo JHS (opMbl Ha 1-2 MM. 3a KOHEIl CXBaThIBAHHUS
MIPUHUMAIOT BpEeMsi OT MOMEHTa 3aTBOPEHUS JI0 MOMEHTA, KOTJIa UTJia OyAeT MorpyX,arhbCs B IIEMEHTHOE
TecTo He Oosee yem Ha 1-2 MM.

Ceuenue urnsl 1 mm2 ; macca crepxHs 300 T.

Macca nemeHTa T.
BonomnoTrpebHOCTh 11IeMeHTa %.
Macca Bogbl T.

Onpene.nelmﬂ CPOKOB CXBAaTbIBaHUA HEMEHTA

| ITapameTp PesynbTaThl HCTIBITAHUI




Nzmep. 1 Nzmep. 2 ey Nzmep. |,
10 mun 15 mun ... MUH ... MUH

[lomoxenune uribt

TpeOoBaHMs K CPOKAM CXBATHIBAHMS MOPTJIAHAIEMEHTA.

Cpoxu CXBaThIBAaHUS
Lement I'OCT Ha4ajio, MUH HE paHee KOHell, 4, He
MO3IHEE
[TopTnanaieMeHT 10178-85 45 10

CTyneHTsl, BBIIIOIHUB Ja00PAaTOPHYIO PabOTY, JOJDKHBI CIEaTh BBIBOJ U OIMCATh B KOHCIIEKTE IS
71a00paTOPHBIX U MPAKTHYECKUX PadOT.

®opma npeacTaBiaeHus pe3y/abrara:
Pe3ynbTarhl 3aHecTH B TaOIUILY. 3allUTUTD BHINOJIHEHHYIO paboTy.

Kpurepum ouenku:

- «OTJIMYHO)» CTaBUTCS B CITydae, Koraa paboTa BBITOTHEHA B TIOJTHOM 00BEME ¢ COOIOeHIEM TPeOOBaHU.
Pabora BeImomHEeHa akKypaTHO, TaOnuna 3amonHeHa. [Ipu 3ammTe pabOTHl AaHBl MOJHBIE OTBETHl HA 3a/1aHHBIC
IPeroiaBaTesIeM BOIIPOCHI.

- «XOpOLIO» CTaBHTCS B Cllydae, KOrja paboTa BBHIIOJHEHA B TOJHOM 00BEME, HO C HE3HAYHTEIHHBIM
HapyIlIeHHeM TpeboBaHuil. PaboTa BEIITOIHEHa aKKypaTHO, HO UMEIOTCS HE3HAYNTEIbHbBIE HEOCTATKH B OIHCAHUE
BBHITIOJIHEHHSL JTa0OpaTopHOil paboThl, Tabimna 3amonHeHa. [Ipu 3ammre paboTHl JaHbl TMOJHBIE OTBETHl HA
3alaHHbIE IIPETI0IaBaTeIeM BOIPOCHI.

- «YIOBJIETBOPHTEJBHO» CTaBUTCA B Cllydae, Korja padoTa BBINOJIHEHA HE B IOJHOM O0BEME M ¢
HE3HAUMTEIbHBIM HapyleHneM TpeOoBaHuil. PaboTa BhIMONHEHAa aKKypaTHO, HO WMEIOTCS HETOJIHOE OIUCAHHUE
BBHITIOJIHEHHS JTa0OpaTopHOi paboThl, Tabnuia 3amonHeHa. [Ipu 3ammre paboOTHl JaHBI HEMOJHBIE OTBETHI HA
3a1aHHbIE TIPETIOIaBaTeNIeM BOIPOCH.

- «HeyJIOBJETBOPHTEJIBLHO» CTaBUTCS B Ciydae, KOrja padoTa BBIIIOJIHEHA HE B TOJHOM OOBEME M C
HapyleHussMU TpeboBaHuil. PaboTa BhIITONTHEHA HE aKKypaTHO W OMKMCAHHUE BBITIOJHEHHS J1a00paTOpHON paboThI
HE TOYHO, 00pa3Ho, Tabiuua He 3amoiHeHa. [Ipu 3ammrTe paboTHl HE JaHO HM OJHOTO MPABHJIBHOIO OTBETAa HA
3a1aHHbIE TIPETI0IaBaTeNIeM BOIPOCHI.




JlaGoparopHoe 3ansiTue Ne3
[TpuroroBnenne GETOHHON CMECH U TTPOBEPKa CBOMCTB OETOHHON CMECH.

Heﬂb: BUbBI U CBOMCTBA OCHOBHBIX CTPOUTECIIBHBIX MaTCpUajIOB, PI3I[€J'IPII71 u KOHCTPYKHHﬁ, B TOM
YUCJIC TPUMCHACMBIX IIPU 3JICKTPO3AIIHUTEC, TCIIJIO- U 3BYKOMU30JIAIMHU, OTHE3AIIUTC, ITPU CO3JaHNN
peH_IeHI/Iﬁ JJI1 BJIAJKHBIX 1 MOKPBIX HOMCIHCHHﬁ, aHTHBaHHaHBHOﬁ 3alllUTHI,

Beinosnus padory, Bel Oyaere:
YMETh!
— VY 1.1.03 - n10130BaThCsl KOMIIBIOTEPOM C IPUMEHEHUEM CIELUAIN3UPOBAHHOIO IPOrPAMMHOI0
obecreucHus;
— VYV 1.3.02 nosub30BaThCs KOMIBIOTEPOM C IPUMEHEHUEM CIELMATU3UPOBAHHOTO ITPOrPAaMMHOTO
obecnieyeHus
— VY 1.3.04 yuTaTh NPOEKTHO-TEXHOJIOTMUYECKYIO JOKYMEHTAINIO

MarepuanbHoe odecrneyeHHe:

- METOIMYECKOE YKAa3aHHE I10 BHINOJIHEHHUIO J1a00PaTOPHOii paboTHI,
- TEXHHUYECKHE BEChI C Pa3HOBECAMH,

- YaIma JijIs 3aMmeca CMECH,

- KeJbMa,

- CTaNbHBIC (POPMBI,

- CTaHJApPTHBIA KOHYC,

- LIEMEHT, IIECOK, Ie0eHb, BOAA.

3ananne:
N3yuuth cocraB O€TOHHOM cMecH U ee cBOMCTBA. [10 MeTommyecknm yka3aHusIM BBITIOITHUTE
7abopaTopHyIO paboTy, pe3yabTar 3aHECTH B TAOJHILY.

IMopsinok BbINOJTHEHHUS PA0OTHI:

Ilopsinok BbINOJIHEHHS PAdOTHI:

[IpuroroBuTh GETOHHYIO CMECH (LIEMEHT, MECOK, IEOEHB, BO/IA).
Omnpenenenre MOIBMKHOCTA OETOHHOM CMeCH (CTaHIApTHBIM KOHYC).
[TpuroToBieHNEe KOHTPOIBHBIX KYOUKOB.

OmnpeneneHue Ha CKaTHUE.

Ompenenenue Ha pacTshKeHUE (pacKaJIbIBAHUEM )

Xoa padoThI:

IIpuroroBJ/ienne 6eTOHHOI cMecH

Pacxon marepuaios,
KT

ITecka
Llemenra
KpYITHOTO

3aOTHHATEIIS
BOJbI

[Ipo0mKUTENBHOCT TEPEMEIIMBAHUS BPYUYHYIO 5 MUH.

Onpenenenust MOJIBMKHOCTH OETOHHOI CMECH 110 CTaHAAPTHOMY KOHYCY (He paHee 15 MuH mociie Hauasia
3aTBOPEHHUS)



PCSyJ'ILTaTbI HCNBITAHUA HA CXKATHE

ITokaszarenu, pa3MEpHOCTh

Pe3y.]'H>TaT HUCIIBITAaHUA

Macca, kr

O0beM, 1M3

CpenHsis II0THOCTD, KI/1M 3

[1nouiaap NpuI0KEHUs Harpy3Ku, cmM2

Pazpymaromas narpyska, kH

[Ipenen npounoctu npu cxxaruu (kH/cm2 )
qyepes CYT.

[Ipenen npounoctu npu cxxaruu (MIla)
gyepes CYT.

[Ipenen npounoctu (MlIla) uepes 28 cyT. mo
dbopmyine R28 = Rn 1928 Ign

Pe3yJIbTaTI>I HCIBITAHUA HA PACTHKCHUEC PACKAJIBIBAHHEM

ITokaszarenu, pa3MepHOCTh

Pe3ynbTaT ucnsiranus

IInomans IMMOIICPCUYHOI'0 CCUCHU A, cMm2

Pazpymaromas narpyska, kH

[Tpenen npoyHOCTH NPH pacTHKEHUH
(xH/cMm2 ) uepes CYT.

[Ipenen npounoctu npu pactsbkenuu (MIla)
yepes CyT.

[IpouHocTh GeTOHA B CTaHAAPTHBIX 00pa3lax ¢ yueToM MacIITa0OHBIX KOAPPHUIIUEHTOB:

Ha cxate R = o @ R28 = = Mlla;
Ha pacTspkeHue Rt = @ =y Rt = MIla.
Macmrabnbie KO3 puumeHTol

Pa3mepsl o6pasua, cm o Y
TXTx7 0,85 0,78
10x10x10 0,95 0,88
15x15%15 1,0 1,0
20x20x20 1,05 1,1
30x30x30 1,1 -

CTy,I(eHTBI, BBITIOJTHUB Jla6opaTopHy}0 pa60Ty, AOJIDKHBI CACIATh BBIBOA U OIIMCATh B KOHCIICKTC

U1 1a00PATOPHBIX U MPAKTHUECKUX padoT.
dopma npeacraBjIeHus pe3yabTara:

Pesynbrarel 3aHecTy B TaOIUIly. 3alIUTUTH BHIMOJHEHHYIO PaOOTYy.

Kputepuu onenkmn:

- OTJIMYHO» CTABUTCSA B ClIy4yae, KOrja paboTa BBIIIOJIIHEHA B IOJHOM 00BbEME ¢ COOMI0JeHneM TpeOOBaHUIA.
Pabota BeImonHeHa akKypaTHo, Tabnuia 3anoiaHena. [Ipu 3amurte paboThl aHBI OJIHBIE OTBETHI HA 3aJjaHHBIE

npernogaBaTeji€M BOIIPOCHI.

- «XOpo1Io» CTaBUTCA B Cliydac, Koraa pa60Ta BBIIIOJIHCHA B ITIOJTHOM O6’béMe, HO C HE3HAYUTCIbHBIM
HapylmeHuem Tpe6OBaHHﬁ. Pabora BrImonHeHa AKKYypaTHO, HO UMCIOTCA HC3HAYUTCIbHBIC HCAOCTATKU B OIMCAHUC
XapaKTCpUCTHUK MaTCpUuaja, Ta6m/1ua 3all0JIHCHA. HpI/I 3alIuTe pa60T1>1 JaHBbI ITIOJTHBIC OTBCTHI HA 3aIaHHBIC

npernogaBaTeji€M BOIIPOCHI.

- «Y/10BJIETBOPUTEJILHO)» CTaBUTCS B Cllydyae, KOTAa padoTa BBINOJIHEHA HE B IOJTHOM 00BEME U €
HE3HAYMTEIbHBIM HapylleHneM TpedoBaHuil. Pabota BeIOIHEHA aKKYPaTHO, HO UMEIOTCS HETIOJIHOE OITMCAaHUE
XapaKTepUCTUK MaTepuana, Tabnuma 3amonHeHa. [Ipu 3amure paOoThl 1aHBI HEMOJTHBIE OTBETHI HA 3aJaHHBIC

npernogaBaTeji€M BOIIPOCHI.

- «HeY/10BJIETBOPUTEJILHO)» CTaBUTCS B Cilydyae, KOraa padoTa BEIIOJIHEHA HE B IOJTHOM 00BbEME U €
HapyIeHusIMU TpeOoBaHuii. PaboTa BBINOJIHEHA HE aKKYPaTHO U ONMCAaHUE XapaKTePUCTHK MaTepuala JIaHbl He
TOYHO, 00pa3Ho, TabnuIa He 3anoiHeHa. [Ipu 3ammTe paboThl HE JAHO HU OJIHOTO MPABUIILHOTO OTBETA HA

3aJaHHBIC IIPCIIOAABATCICM BOIIPOCHI.




JlaGopaTopHoe 3aHsiTue Ned
HcnbiTaHus apMaTypbl 1JIA KeJ1e300eTOHHBIX KOHCTPYKIUiA

Heﬂb: BUbBI U CBOMCTBA OCHOBHBIX CTPOUTECIIBHBIX MaTCpPUajIOB, I/IS,HGJ'II/Iﬁ u KOHCTPYKHHﬁ, B TOM
YUCJIC TPUMCHACMBIX IIPU 3JICKTPO3AIHUTEC, TCIIJIO- 1 3BYKOU30JIAIMHU, OTHE3AIUTC, ITPU CO3JaHNN
peH_IeHI/Iﬁ JJI1 BJIAJKHBIX 1 MOKPBIX HOMCH.[CHH?I, aHTHBaH,HaHBHOﬁ 3allNThI,

Bbinosinus padory, Bel Oyaere:
YMETh:
— VYV 1.1.03 - noip30BaThCS KOMIIBIOTEPOM C IPUMEHEHUEM CHEIUATTU3UPOBAHHOTO TPOTPAMMHOTO
obOecrevyeHus;
— VY 1.3.02 nonp30BaThCsi KOMIBIOTEPOM C IPUMEHEHUEM CIIEUAIU3UPOBAHHOTO TPOTPAMMHOT0
o0ecrnieueHus
— VY 1.3.04 uuTaTh NPOEKTHO-TEXHOJIOTMUECKYIO JOKYMEHTALUIO

MaTtepuajbHOe o0ecneyeHue:

METOJTNYEeCKOE YKa3aHHe MO BEITIOTHEHUIO J1a00paTOPHOH pabOTHI;
npecc bpunens,

CTAJIbHOM IIAPHK,

HCIIBITYEMBI METaJLI,

LITAaHT€HIUPKYIIb,

KapaHzall, GopMyJbl,

3aganue:
W3yunth coctaB apMaTypsl Ui KeJIe300€TOHHBIX KOHCTPYKIuii. [To MeTonuueckum yxazanusim
BBITIOJTHUTH JIAO0OPAaTOPHYIO paboTy, pe3ynbTar 3aHECTH B TAOJIUILY

O3HaKOMUTBCS C BUIAMU UCIIBITAHUS apMATYPBhI IS )KE€TI€300€TOHHBIX KOHCTPYKIIMM.
BbINOMHUTE MCTIBITaHKS HAa TBEPAOCTh METAJIa apMATyphI.
Pesynbrar opopmuth B Ta0NMILY.

Xox padoThI:
CTyneHTsl, 03HAKOMUBIINCH ¢ 00pa3iiaMu, BHIIIOJIHUB J1a00paTOPHYIO pabOTy TOJKHBI CACNIATh
BBIBOJ] M pe3yJbTaT OPOPMUTH B KOHCTIEKTE IS TAOOPATOPHBIX M MPAKTHUECKUX PadoT.

Marepuan Ben Jil| Pa TBepao TBepnoc IIpo T
WIHHA namerp | mmyc CTbh Yepes Th Yepe3 YHOCTh BepIIoC
JIABJICHHS OIapUK | JyHKH, IJIOMIA b quamerpbl D ud | matepuan | o HB
Pxr a, D, I,MM nynku HB, HB, xr/Mmm2 gb, kr/MmM2 | 1O
MM Kr/mMmm2 I'OCT

KoBannasg cranb

Cepblif 9yryH

dopma npeacTaBiaeHus pe3yabrara:
Pe3ynbratel 3aHecTH B Tabnuily. 3allUTUTh BHIMOJIHEHHYIO pa0oTy.

Kpurepum ouenku:

- OTJIMYHO» CTAaBUTCS B cydae, Korja paboTa BBIMOJIHEHA B ITOJTHOM 00bEME ¢ cOOMIoIeHIEeM TPpeOOBaHHH.
Paborta BeInonHEHA aAKKypaTHoO, Ta6m/1ua 3aIll0JIHCHA. HpI/I 3aluTe pa6OTLI JaHbl ITIOJTHBIC OTBECTHI HA 3aIaHHBIC
IPEenoiaBaTesIeM BOIPOCHL.




- «XOPOILI0» CTAaBUTCS B CIIy4ae, Korjia paboTa BIOJIHEHA B MOTHOM 00bEME, HO C HE3HAUYUTEIHHBIM
HapyleHneM TpeboBaHuii. PaboTa BeIMOTHEHA aKKYPaTHO, HO HMEIOTCS HE3HAYUTEIbHBIC HEIOCTATKH B OMHCAHUC
XapaKTePUCTUK MaTepuaa, Tabnuia 3amonHeHa. [Ipu 3amuTe paOoThI 1aHbI MOJHBIC OTBETHI HA 33JaHHEIC
MIPEINOo/IaBaTeIeM BOIPOCHL.

- KyAOBJIETBOPHUTEIBLHO)» CTAaBUTCS B CiIy4ae, Koraa paboTa BBITIOTHEHA HE B TIOJTHOM 00BEME U C
HE3HAYNTEIHHBIM HapylieHueM TpeboBaHmid. PaboTa BhITIOTHEHA aKKYpPaTHO, HO HMEIOTCS HETIONHOE OITMCAHNe
XapaKTePUCTUK MaTepuana, Tabnuia 3amonHeHa. [Ipu 3ammre paboThl 1aHbI HENOJIHBIE OTBETHI HA 3a/IaHHBIC
MIperoaBaTeIeM BOIPOCHL.

- HEY/10BJIeTBOPHUTEJIBLHO» CTaBUTCS B CITydae, KOT/ia padoTa BBIITOJIHEHA HE B TIOJTHOM O0BEME U C
HapylICHUsMU TpeOoBaHui. PaboTa BhIMONIHEHA HE aKKYPATHO M ONMCAHUE XapaKTePUCTHK MaTepHaa JJaHbl He
TOYHO, 00pa3Ho, TabauIla He 3anoiHeHa. [Ipu 3anuTe paboTH HEe JAHO HU OJTHOTO MPABHIILHOTO OTBETA HA
3aJlaHHBIC TIPEI0IaBaTEIeM BOTIPOCHI.



JlaGopaTopHoe 3aHsiTue NeS
Omnpenenenue nmpejesia NPOYHOCTH 0ETOHA HA CXKATHE

Ileb: BUIBI U CBOMCTBA OCHOBHBIX CTPOUTENBHBIX MAaTEPUAIIOB, U3/I€IIUN U KOHCTPYKIUHI, B TOM
4KCJIe IPUMEHSAEMBIX IIPU JIEKTPO3ALIUTE, TEIUIO- U 3BYKOU3OJISILIUM, OTHE3AIUTE, IPU CO3/IaHUU
pelIeHni 1)1 BIaXXHBIX U MOKPBIX MTOMEIIEHUH, aHTUBAHJAIbHOM 3aIIUTHI;

Bbinosinus padory, Bel Oyaere:

YMETb:

— VY 1.1.03 - n101p30BaThCsl KOMIIBIOTEPOM C IPUMEHEHUEM CIELUAIN3UPOBAHHOIO IPOIrPAMMHOT0
o0ecrnieueHus;

— VY 1.3.02 mnosb30BaThCsi KOMIIBIOTEPOM C IPUMEHEHUEM CIICIIHAIU3UPOBAHHOTO MPOTPAMMHOT0
obecrieyeHus

— VY 1.3.04 yuTaTh NpOEKTHO-TEXHOJOTHYECKYIO JOKYMEHTAIIUIO

MarepuajbHoe obecnieyeHue:

METOIHYECKOE YKa3aHHE I10 BHITOIHCHHIO JIA00PaTOPHOi paboThI;
- OETOHHBIH KyO

- Ipecc THAPABINYECKHUH,

- IUTaHTCHIUPKYJIb.

3ananue:
W3yunth npenena mpouyHocTr OeToHa Ha cxkaTue. [1o MeToauueckuM yKa3aHUsIM BBITIOJHHUTH
71a00paToOpHyYIO paboTy, pe3ysibTaT 3aHECTH B TaOJHILY.

Ilopsinok BbINOJIHEHHS PA0OTHI:
Hcneitate 00pa3iel 0eToHA Ha cykaTHe (THAPABINYECKUA MTpecc)
Pe3ynbrar ucneiTaHuii BHECTH B TaOIHILY.

Xoa padoThI:

CryneHTsl, 03HaKOMUBIINCH ¢ 00pa3liaMu, BBIIIOJIHUB J1a00paTOpHYyI0 paboTy clienarh BHIBOJ U
0QOpPMUTH B KOHCIIEKTE /IS 1a0OPaTOPHBIX U MPAKTUYECKUX padoT.

[Ipu BBINIOJIHEHUY UCTIBITAHUM, IEPE]] YCTAHOBKOM 00pa3lioB Ha MPECC WM UCTIBITATEIbHYIO
MalIMHY yJAJISIOT YaCTHIbl O€TOHA, OCTaBIIMECS OT NMPEABIAYIIETr0 UCIIBITAHUS Ha OTIOPHBIX MJIUTaX
npecca. Harpyxenue o6pa31oB NpoU3BOJAT HENPEPHIBHO, 10 UX MOJHOTO PA3PYyLIEHUS CO CKOPOCTHIO,
o0ecreunBaroleil MOBBIIEHNE pacueTHOTrO HanpspkeHus B 0etone B npenenax 0,6+0,4 Mlla/c. 3a
paspyuiaroniee NpUHUMAaOT MAKCUMAJIBHOE YCUIIME, JOCTUTHYTOE B IIPOLIECCE UCTIBITAHMS.

[Ipenen mpoyHOCTH NMpH cKATUU OETOHA

Rex= 10Fp/A, (1)

rae Fp — paspymaronias Harpyska, kH;

A — IUTOIIA/Ih TOTIEPEIHOr0 CeUeHMs 00pasia, cM .

HaumenoBanue Iliomans Paspymaro Mpenen npoynocTu
MarTepHaJa MOINEePEYHOro CeYeHHus, | Ias HArpy3ka, Kk/cm3
cm3 KT MIla

beronnsrit kyo




Beronnsrii kyo

Beronnsrii kyo

dopma npeacTaBieHns pe3yJabTara:
Pe3ynbratel 3aHecTu B Tabuuily. 3allUTUTh BHIMOJIHEHHYIO Pa0boTy.

Kpurepun oneHku:

- OTJMYHO» CTaBHUTCS B CITydae, Kora paboTa BEIIOIHEHA B TIOJTHOM 00BbEME C COOITIO/IeHNeM TPeOOBaHHIA.
Pabota BeImonHeHa akKypaTHo, Tabnuna 3anoaHena. [Ipu 3amure paboThl AaHBI OJTHBIC OTBETHI HA 3aaHHBIE
MpernojaBaTeneM BOIPOCHL.

- «XOPOILIO» CTABUTCS B CIy4ae, Korja paboTa BBITOIHEHA B MMOJHOM 00bEME, HO C HE3HAYUTEIHHBIM
HapyleHneM TpeboBaHuil. PaboTa BeITOMHEHA aKKypaTHO, HO MMEIOTCSI HE3HAUUTEIIbHBIC HEIOCTATKH B OIUCAHUE
XapaKTepUCTUK MaTepuala, Tabmuia 3anonaeHa. [Ipu 3amure paboThl TaHbBI TOJTHBIE OTBETHI HA 33/JaHHbIC
Mperno/iaBaTeneM BOIPOCH.

- «y/10BJIETBOPUTEJILHO» CTaBUTCS B Cllydae, KOTAa paboTa BHINOJIHEHA HE B TIOJTHOM 00BEME 1 €
HE3HAYUTETHHBIM HapyleHneM TpeboBaHuil. PaboTa BBIMOIHEHA aKKYPATHO, HO IMEIOTCS HETOHOE OMTUCAHUEC
XapaKTepUCTUK MaTepuaia, Tabnuma 3anonaeHa. [Ipu 3ammure paboTsl 1aHbl HETIOJIHBIE OTBETHI Ha 33aJaHHBIC
Mperno/iaBaTeneM BOIPOCH.

- «HeY/I0BJIETBOPUTEJILHO» CTABUTCS B CIIydyae, KOrja paboTa BEIMOJIHEHA HE B TIOJTHOM 00bEME U ¢
HapyIeHusIMU TpeOoBaHuii. PaboTa BBIMOIHEHA HE aKKYPaTHO U ONKMCAaHNE XapaKTEPUCTHK MaTepuala JaHbl He
TOYHO, 00pa3Ho, Tabaua He 3anonHeHa. [Ipu 3amuTe paboThl He JaHO HU OJTHOTO MPABHILHOTO OTBETA HA
3aJJaHHbIe TIPETNOaBATEIIEM BOTIPOCHL.




JlaGopaTopHoe 3aHsiTue Ne6

HcnpiTanue u KOHTPOJIb KauecTBa O€TOHA HEPa3pyIIAOITUM CIIOCOOOM.
Ileab: BUABI U CBOMCTBA OCHOBHBIX CTPOUTEIBHBIX MATEPHUANIOB, U3IEIUN U KOHCTPYKLHH, B TOM
YUCJIe MPUMEHSIEMBIX IPU AJIEKTPO3aIIUTe, TEIJIO- W 3BYKOM3OJSLMH, OTHE3AIIUTE, NMPU CO3JaHUU
PELIEHHM JJISI BJAXKHBIX U MOKPBIX IIOMEIICHUIM, aHTUBAHIAaJIbHOM 3aIlUThI;

Beinosinus padory, Bel Oyaere:

YMETb:
— VY 1.1.03 - n101630BaThCsl KOMIIBIOTEPOM C IPUMEHEHUEM CIIELUAIN3UPOBAHHOIO TPOrPAMMHOI0
obecreucHus;

— VY 1.3.02 noap30BaThCs KOMIBIOTEPOM C IPUMEHEHHEM CIICIUATH3UPOBAHHOTO MMPOrPAMMHOTO
oOecrieueHus

— VY 1.3.04 uuTaTh NPOEKTHO-TEXHOJIOTMUECKYIO JOKYMEHTALNIO

MaTtepuajbHoe obecnieyeHue:

- METOIMYECKOE YKa3aHHE O BBIMOIHEHHIO JTab0paTopHOil paboThI;
- BUjcO (prutbM,

- IUTeparypa.

3ananue:
N3y4nth criocoObl UCIIBITAHUN M KOHTPOJTh KadecTBa O€TOHA Hepa3pymarimuM criocooom. I1o

METOANYECKAM YKA3aHUSIM BBIMOJHUTE JTA00PAaTOPHYIO paboTy, pe3yibTar 3aHECTH B TAOJIHILY.

Ilopsinok BbINOJHEHHS padOThI:

O3HaKOMUTBCS C HEpa3pyLIAOIUMU cllocobaMu OeToHa.
N3yunTh ucnplTaHus O€TOHA HEpa3pyLIAOIIUM CIIOCOO0M.
M3y4nTh KOHTPOJIb KayecTBa MPOYHOCTH OETOHA.
3anoyHUTh TaOIUILy.

Xox padoTsI:

CTyneHTbl, U3y4uB CIIOCOOBI UCTIBITAHUN M KOHTPOJIb KauecTBa O€TOHA Hepa3pylaouM
CIOCO0OOM, HCTIOJB3Ys pa3auyHble HH()OPMAIIMOHHO HarjsiHble TOCOOUS, TODKHBI OOPMUTD JaHHBIE B
KOHCIIEKTEe JUIsl Ta0OpaTOPHBIX U MPAKTHUECKUX PadoT.

Cpasnumenvnasa madoauya Memoooe KOHMPONA RPOYHOCMU DemoHa

Hepazpymaromum Onucanue OcobenHOCTH Henocratku
crocobom

OTpHIB cO
CKaJIbIBAHHEM

CkaspiBaHue pedpa

OTpbIB AUCKOB

VY napHslil UMITyJIbC

Ynpyruii oTcKok

IInactuueckas
nedopManys

VYbpTpazBykoBoil

dopma npeacraBJjieHus pe3yJabTara:
Pe3ynbrare 3aHecTy B Ta0IUITy. 3alIUTHTH BHIMOTHEHHYIO PabOTYy.




Kpurepun oneHku:

- «OTJIMYHO» CTABUTCSA B CIydae, Korja paboTa BBIMOJIHEHA B MOJHOM 00BEME ¢ COOIOICHIEM TPEOOBaHUIA.
Pabora BbINOIHEHA aKKypaTHO, TabuIa 3anoaHeHa. [Ipu 3amuTe paboThl JaHbI MOJHBIC OTBETHI HA 3alaHHBIC
MPEro/iaBaTelieM BOMIPOCHI.

- «XOPOLI0» CTABUTCS B CiTydae, KOraa paboTa BBITIOJIHEHA B IOJIHOM 00BEME, HO ¢ HE3HAYNUTEIbHBIM
HapylieHreM TpeboBanuii. PaboTa BeINONHEHA aKKYPATHO, HO HMEIOTCSI He3HAYNTEIIbHBIC HEJIOCTATKA B OMUCAHHE
XapaKTepUCTUK MaTepuala, Tabiuia 3amnoianeHa. [Ipu 3amure paboThl TaHbI OJIHBIC OTBETHI HA 33aHHbBIC
MPETo/1aBaTeIeM BOMIPOCHL.

- «YIOBJIETBOPUTEIBHO» CTABUTCS B CIIydae, KOTr/ia paboTa BIIOJIHEHA HE B ITOJTHOM 00BEME U C
HE3HAYUTEIbHBIM HapyIIeHHEM TpeOoBaHuil. PaboTa BbIMOIHEHA aKKYPATHO, HO MMECIOTCS HETOJIHOE OMUCAHHE
XapaKTePUCTUK MaTepualia, Tabuia 3amoiaHeHa. [Ipu 3amure paboThl TaHbI HETIOJHbBIE OTBEThI Ha 3a/IaHHBIC
MpPEroiaBaTelieM BOMIPOCHI.

- «Hey/JI0BJIETBOPUTEJILHO» CTABUTCS B CIydae, Korjaa padoTa BBIIIOJIHEHA HE B ITOJTHOM 00BEME | C
HapylIeHHsAMH TpeOoBaHmii. PaboTa BBITIOIHEHA HE aKKypaTHO M OMTUCAaHKE XapaKTePUCTHK MaTepHraia JaHbl He
TO4YHO, 00pa3Ho, TabuIla He 3anojiHeHa. [1pu 3amnuTe paboThl HEe JaHO HU OJTHOTO MPABHIILHOTO OTBETA Ha
3ajIaHHbIE TPETIOIaBATEIICM BOIPOCHI.



Tema 01.01.02 ApxuTeKkTypa 31aHUI

IIpakTuyeckoe 3ansaTHe Ne 8
BoluepunBaHue KOHCTPYKTHBHOM CHCTEMBbI IPAKIAHCKOIO 31aHUS.

Ileb: 3aKkpenuTh 3HaHUS 110 OCHOBHBIM KOHCTPYKTUBHBIM CXEMaM U KOHCTPYKTHUBHBIM 3JIEMEHTAM
3naHui. [IpUBUTH HABBIKM BBINOJIHEHMSI APXUTEKTYPHO-CTPOUTENIBHBIX 4YepTexed. HaydnTe cTyneHTOB
pa3buparbes B MPOEKTHOM JOKyMeHTanuu. HaydnThcst mpOeKTUPOBATh KOHCTPYKTUBHYIO CXEMY 3JIaHHS C
HECYIIMMHU CTCHAMH. BBIYEPTUTH IO 3aJaHHBIM I1apaMeTpaM KOHCTPYKTHUBHYIO CUCTEMY 3JaHUS C
0003HaYCHHEM BCEX KOHCTPYKTHUBHBIX 3JIEMEHTOB, 00pa3yIOIIUX HECYIIUN OCTOB 3/IaHHUS.

Beinosinus padory, Bel Oyaere:

YMETb:

V¥ 1.1.03 - noap30BaTHCS KOMIBIOTEPOM C IPUMEHEHUEM CIIELUATU3UPOBAHHOTO POrPAMMHOI0
obOecrevyeHus;

V¥ 1.3.01 nogOupaTs CTpOUTENbHBIE KOHCTPYKIIUU JUIsl pa3pabOoTKU apXUTEKTYPHO-CTPOUTEIbHBIX
yepTexen

V¥ 1.3.02101630BaThCsl KOMIIBIOTEPOM C IPUMEHEHHUEM CIELHMATIM3UPOBAHHOI'O IPOIPAMMHOTO
obecrieyeHus

V¥ 1.3.04yuTaTh NPOEKTHO-TEXHOJIOTMUYECKYIO TOKYMEHTAIUIO

MarepuajibHoe o0ecnieyeHue:
— METOJIMYecKOe YKa3aHHe MO BEITIOTHEHHIO MTPAKTHIECKOW PaboTHI;
— CTPOHUTEJIbHBIC KaTaJIOT'!.

3aganue:

ITo 3amanHbIM B Tabuuie 1 mapameTpaM HEOOXOAMMO BHIUEPTHTSH IUIaH 3aHUS ¢ 0003HAYCHUEM BCEX
KOHCTPYKTHBHBIX JIEMEHTOB, 00pa3yIoIINX HECYIINi OCTOB 31aHus1. Ha OCHOBaHMM MCXO/IHBIX JaHHBIX BEIYEPTUTD
KOHCTPYKTUBHYIO CXEMY 3[aHUS C HECYLIUMH CTEHAMU.

TommuHa HApYKHBIX U BHYTPEHHUX HECYIINX CTEH, IIar ¥ KOJMYECTBO IaroB MPHHUMAIOTCS 110 33 JaHUIO
(cM. Tabmuiy 1).

KoncrpykTiBHas cxema BeruepunBaetcs B Macirade 1:100 Ha mucte popmara A-3 ¢ coOmoaeHreM
tpedoBanmii ECK/] u CITJIC.

Iopsinok BbIMOJTHEHHS PAadOTHI:

Hanocstes pa3ouBounbie oc. [IpogosibHBIE OCH, PACCTOSIHUE MEX/Ty KOTOPBIMH HAa3bIBACTCS «IIPOJIETOMY,
0003HAYAOT 3arJaBHBIMU OyKBaMH PycCcKOro andasuTta (CHU3Yy-BBepX) [lonepedHbie 0CH, PACCTOSTHUE MEXKITY
KOTOPBIMH Ha3bIBAIOT IIIAroM», 0003HaYar0T IU(paMu (ClieBa Harpago).

OcCyIIecTBISAIOT IPUBS3KY HECYIUX KOHCTPYKTHUBHBIX AJIEMEHTOB K MOAYJIBHBIM Pa30MBOYHBIM OCSIM.
«TPUBS3KON» KOHCTPYKITUN HAa3BIBAETCS PACCTOSHUE MEXAY MOYJIFHONW Pa30MBOYHOM OCBHIO U TPAHBIO
KOHCTPYKIUU.

BrruepunBaroTcst pa3MepHbIe JTUHHAHU (TIEpBasi — HA PACCTOSHUM 15MM OT Hapy»KHOUM TpaHH CTEHEI,
PacCTOAHUC MEXKAY CIICAYIOIIUMHA pa3MCPHBIMU IMHUAMU — 8MM) 1 HAHOCATCA pa3sMEpPHL.

BrimonHseTcst HAANKCh: TUTaH 3aHMsl.

3amoHAeTCS MITaMII JINCTA.

Xox paGoTsI:

- OTIPEINTUTh BapUaHT, [0 KOTOPOMY HEOOXOIMMO BBITIOJIHHUTH MPAKTHUECKYIO paboTYy;

- COIJIACHO JAaHHBIM Tabmuubl 1 «McxoaHble JaHHBIE I TOCTPOCHUS! KOHCTPYKTUBHON CXEMBI 31aHUS,
OTIPEICTTUTh HEOOXOMMBIE TTapaMeTPhl KOHCTPYKTHBHON CXEMBI 3/IaHUS;



- BBITIOJTHUTHh KOHCTPYKTUBHYIO cxemy B Macmtade 1:100 Ha nucte dhopmara A-3 ¢ coOmoieHIEM
tpedosanmit ECK/] u CIT/IC.
- TOTOBYIO paboTy 3alIUTUTD.

Tabéauua 1. UcxoaHble faHHBIE I MOCTPOEHUA KOHCTPYKTHUBHOI cXeMbl 31aHUA

Hcxoanbie Homep BapuanTa
JTaHHbIE 1 2 3 4 5 6 7 8 9 10
Crena KHPIHYHA | MaHeJbHA | KHPNMYHA | NaHeJbHA | NMaHeIbHA | KHPNUYHA | NMaHeIbHA | KUPNHYHA | NAaHeIbHA | KHPOHYHA
Hapy:KHast bl b a1 a1 a1 a1 a1 b b a1
Crena KHPNHYHA | MaHeJIbHA | KHPNWYHA | NMaHeJlbHa | NaHeJbHAa | KHPNHMYHA | NaHeJbHAa | KHPNHYHA | NaHeJbHAa | KHPIHYHA
BHYTPEHH s 1 s s bl bl a1 1 1 a1
s
Tommuna 640 350 510 400 450 720 300 640 420 720
HAPYKHBIX
cTeH (MM)
Toamuna 380 160 380 120 160 380 180 380 200 250
BHYTPEHH
UX CTeH
(vm)
Toamuna 250 80 250 80 80 250 80 250 80 250
neperopoj
Ku (MM)
lar 6600 4500 6300 6000 5400 4200 6300 5400 4800 5700
MPOOJIbH
BIX CTEeH
(vm)
Koauuecr 3 4 3 4 3 4 3 4 3 4
BO
NPOAOJIbLH
bIX IIATOB
lar 4800 3000 4800 3600 6000 6300 3900 3300 6300 5400
nonepeyH
BIX CTEeH
(vm)
Koanuect 4 2 4 2 4 2 4 2 4 2
BO
TonepeyYH
bIX IIATOB
Beckapka Beckapia Beckapka beckapka | beckapia Beckapka Beckapia Beckapka Beckapia Beckapka
cHas ¢ cHasl ¢ cHasl ¢ cHasl ¢ cHasi ¢
Koncrpyk cuas ¢ TPOAOJILH cnai ¢ NMPOMOJbH | MONepevYH cuai ¢ nonepeyH cna ¢ nonepeyH cuast ¢
THBHAR nonepevyH - nonepeyH M M MPOIOJIbH M MPOAOJILH M NMPOROJIbH
bIMU BIMH BIMH bIMH BIMH
cxema HeCyIIHM HECYIIHM | HeCyIHM HeCYIUM HeCyIIuM
HeCyIUMH “ HeCcyIuMHu . " HeCcyIuMHI " HeCyIUMH “ HeCyIUMH
CcTeHAMH CTeHAMH CTeHAMH CTeHAMH CcTeHAMH
CcTeHAMH CTeHAMH CTeHAMH CTeHAMH CTeHAMH

Leapb pa6oThI: BEIYEPTUTH 10 33JaHHBIM MTApaMeTpaM KOHCTPYKTHBHYIO CXEMY 3/IaHUS C 0003HAYCHUEM

BCCX KOHCTPYKTHBHBIX 3JICMCHTOB.

[TopsioK BBITTOJIHEHMSI PaOOTHI:

OnpenenuTs KOHCTPYKTUBHYIO CXEMY 3/IaHUs, HAllpaBJIeHUE HECYIIUX CTEH, OTIOP.

Hanectn MIPpOAOJIbHBIC U MOIMICPEYHBIC MOAYJIIbHBIC KOOPAWHAIIMOHHBIC OCHU, YCTAHOBUB Pa3MEPbl MCKIAY

HHAMH COTJIACHO 3aJaHHIO (CMOTPH MPUJIOKEHUE A).

BrimonHuTh MMPUBA3BKY HAPYKHBIX U BHYTPECHHUX CTCH K MOAYJIbHBIM KOOPAWHAIITUOHHBIM OCAM, CHUTAA, YTO

TOJIINHA HAPYKHBIX CTEH Oyap =040 MM, TONIIMHA BHYTPEHHUX CTEH Oy =380 MM, IIPU ITOM CIEIyeT YETKO

YCTaHOBUTH XapakTep paboThl CTEH: HECYIUI, CAMOHECYIIWH U T.JI.




Paboty cnenyer BemonHATE B MaciTabde 1:50,1:100.

N300pakeHHBIH TUIaH 3IaHHS JOJDKCH JAaTh MPEJICTABICHNE 00 ero KOH(QUrypaluu | pa3Mepax CoriiacHO
MOJTyYEHHOTO 33JIaHusl.

BrIuepuriBanue miiaHa peKOMEHIyeTCsl HAYMHATh C HAHECCHUS pa30MBOYHBIX oceld. C Hapy>KHOW CTOPOHEI
IJIAHOB HEOOXOMMO MPOCTABJIATH JIBE pa3MEpPHbIC JINHUU:

- pa3Mepbl MEKIY Pa30UBOYHBIME OCSIMH BCEX HECYIUX KOHCTPYKIUH (CTEH, CTOIO0B);

- 00mue rabapuTHBIE pa3Mephl MEXKTy KpaitHIMH Pa30WBOYHBIME OCSIMH 3/IaHUS.

3a mocJyieHeH pa3MepHO JTMHHUCH Pa3MEeaoT B KPY)KKaX MapKH MOMEPEYHBIX U MPOIOJILHBIX Pa30UBOYHBIX
oceill. Ha Bcex muranax JIMHUM CEKyIIel TIIOCKOCTH pa3pe3oB IOJDKHBI ObITh 0003HAYCHBI TU(pPaMH, a HANIPaBJICHUE
B3TJI51/1a TTOKA3aHO CTPEIKaMH.

Ha depTekax miaaHoB 3Tax e HAHOCAT:

KOOPJIMHAIIMOHHBIC OCH TOHKUMU MTPUXTYHKTUPHBIMHU JTHHUSMHE C JTTMHHBIMHU ITPUXAMH, 0003HAYAIOT
apaOckuMu 1udpamMu U MPOMUCHBIMU OYKBaMU PyCCKOT0o andaBuTa B KPyKKax JUaMeTpoM 6-12 mwm;

TOJIIIMHY CT€H M UX MPUBS3KY;

Hapy>KHBIC pa3MephI: JJIsl KUPIIHYHBIX 37[aHUH — 2 pa3MepHbIe IMHHU: TIePBasi — pa3Mepbl MEX Ty

IIPOMEKYTOUHBIMH OCSAMM 3/1aHUS; BTOpas — MEKIY KpallHUMHU OCSIMU 3[1aHUS;

JUTS KpYTTHOIIAHETIBHBIX 3JaHUI — 2 pa3MEpPHBIE JIMHHUN: TIEPBas — MEXAY IIPOMEKYTOUHBIMH OCSIMH; BTOpas —
MEXy KPAMHUMU OCSIMHU.

Pa3meps! U1 mpoeMOB ¢ 4€TBEPTAMHU YKa3bIBAIOT [0 HANMEHBIIIEH BETHYMHE ITPOEMa.

Pa3mepHyIo THHHIO Ha €€ MePECEUCHHSIX ¢ BBIHOCHBIMY JTMHUSMH OTPAHHYUBAIOT 3aCEYKAMH B BUIE TOJICTBIX
OCHOBHBIX JIMHUH JIMHOH 2-4 MM, TPOBOIMMBIE C HAKJIOHOM O] YTJIOM 45° k Pa3MepHOM JINHUN.

Pasmepsr mpocTaBmsroT mpudTom Ne 3, 5.

B » —— & — -+
B I = ‘ : ==,
|
|
[ A f = 4_
1 2 3) 4 5 6

OcHOBHEBIE HUCXOAHBIC TaHHBIC NJIA MIPOCKTUPOBAHUSA JKUJIBIX 3,ZlaHHI>’I.

®opma mnpenacraBienus pesyiabrata: OQopMHUTh yepTekd Ha JIUCT Gopmata A-3. 3alIUTUTH BBHIMOJIHEHHYIO
pabory.
Kputepun ouenku:



- «OTJIMYHO» CTaBUTCA B Ciydae, Korjaa paboTa BHIIOIHEHA B IMOJHOM 00bEMeE ¢ cobmoaeHueM TpedoBanuii ECKJ]
n CIIJIC. PaboTa BBIMOIHEHA aKKypaTHO, IITaMIT 3armoiHeH. [Ipu 3amure paOOTHl JaHBI TOJHBIC OTBETHI Ha
3aJjaHHbIe IPENOAaBaTENIEM BOIPOCHL.

- «XOPOIIO» CTABUTCA B CIydae, Korna padoTa BHITIOJIHEHA B ITOJIHOM 00bEME, HO C HE3HAYUTEIILHBIM HAPYIIICHUEM
tpeboBanmii ECKJl u CIIJIC. PabGota BpImONHEHa aKKypaTHO, HO HMMEIOTCS HWCIpPAaBIEHHUS Ha JIMCTE, IITaMIl
3amonHeH. [Ipu 3ammTe paboTHI JaHbI TOTHBIE OTBETHI Ha 3a/JaHHBIE TIPEIO1aBaTeNIeM BOTIPOCHI.

- «YIOBJICTBOPUTEJIBLHO» CTaBUTCS B Cllydae, Korja paOoTa BBINIOJHEHA HE B TOJHOM OOBEME U C
He3HaunTenbHbIM HapymieHueMm TpeOoBanmii ECKJl n CIIJAC. PabGora BbImONHEHa aKKypaTHO, HO HMEIOTCS
WCTIIpaBIieHUs] Ha JIMCTe, IITami 3amoiHeH. [Ipm 3ammre paboTh HaHBI HEMOJHBIE OTBETH HA 3a/IaHHBIC
MperoaaBaTeIeM BOIPOCHL.

- KHEYJI0BJIETBOPHUTEILHO» CTABUTCS B ClTydae, KOrjaa paboTa BEINIOJIHECHA HE B IIOJIHOM 00bEME U ¢ HAPYIICHUSIMU
tpedoBanmii ECKJ/] u CIIJIC. PaboTa BhIMOJIHEHa HEaKKypaTHO M MMEIOTCS HCIIPABJICHUS Ha JIFICTE, ITAMIT HE
3amosiHeH. [Ipu 3ammre paboThl HE 1aHO HU OJTHOTO MIPABHIBLHOIO OTBETA Ha 3aJIaHHBIC MPEIOIaBATEIIEM BOIIPOCHI.
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Onpenesienne riryOMHbI 3a105keHUs1 pyHaaMenTa. BoruepuuBaHue cxeMbl Pacno0KeHust
(¢pyHramMeHTOB.
ean:

— 3aKpenuTh 3HAHUS M0 OCHOBHBIM KOHCTPYKTUBHBIM THIaM (DYHIaMEHTOB;

— HAY4YUTbh CTYJICHTOB MOJIb30BaThCA HOPMATUBHO-CIIPABOYHOM JINTEPATYPOIl;

— MPUBUTH HABBIKU BBINIOJIHEHUS U YTCHHS CTPOUTENBHBIX YEPTEKEW, BBIUCPUUBATH 110 3aIaHHBIM
napamerpaM KOHCTPYKTHBHOE pelieHre PyHIaMEHTOB ¢ 0003HAYEHUEM BCEX KOHCTPYKTUBHBIX
JJIEMEHTOB.

Bbinosinus padory, Bel Oyaere:

YMETh:
— VY 1.1.03 - n101p30BaThCsl KOMIIBIOTEPOM C IPUMEHEHUEM CIELUAIN3UPOBAHHOIO IIPOIrPAMMHOI0
obOecrevyeHus;

— VY 1.3.01 noabupaTh CTpoUTEIbHBIE KOHCTPYKIIMH 7151 pa3paO0TKU apXUTEKTYPHO-CTPOUTEIbHBIX
yepTexen

— VY 1.3.02 mosb30BaThCsi KOMITBIOTEPOM C MIPUMEHEHHUEM CIICIIHAIM3UPOBAHHOTO MMPOTPAMMHOTO
o0ecrieueHus

— VY 1.3.04 yuTaTh NPOEKTHO-TEXHOJIOTMUYECKYIO JOKYMEHTAINIO

MatepuajibHoe o0ecnieyeHue:
— METOJUYECKOE yKa3aHHE IO BHIIOJIHEHHUIO IPAKTUUECKOM padoThI;
— CTpPOMTEJbHBIE KaTaJOoTH;
— CHull «CtpoutenbHasi KITMMaTOIOTHSI.
3ananne:
—ITo nnany 3aanus (cM. [Ipunoxxenue 2) moo0partk 3J€MEHTHI JEHTOYHOT0 COOpHOTO (PyH]aMEHTa
(pynnameHTHBIE MOTYIIKY U (PyHIAMEHTHBIE OJIOKH).
—Bsrueptuts man pynaamentos B M 1:100 u pazpess! (1-1, 2-2) mo HecyuM CTeHaM 37aHuUs.
—IIponymaTh MeponpusaTUs 1O 3alIUTe PyHIAMEHTA OT BJIArH.

ITopsinok BbINOJHEHHS PadOTHI:

ITpoBecTH KOOPAMHAIMOHHYIO OCh C YKa3aHHEM €€ 0003HaueHusl.

IToka3aTe cTEHY C COOTBETCTBYIOLIEH IIPUBSA3KOM.

Bbrueptuth pyHnaMeHTHbIE OJI0KH, TOKa3aTh NpUBs3KY. [IpuBs3Kka pyHIaMEeHTHBIX OJIOKOB
IIPUHUMAETCS TaKas )K€, KaK y CTEH.

BoruepTuTh GyHIaMEHTHYIO IUTUTY C COOTBETCTBYIOLIEH NMpuBsA3Koil. [y onpeeneHus NpuBsI3Ku

JIAMEHTHOI ILIMTHI HEOOXOIMMO ONPENEIUTh BeMuuuHy Bblneta ¥ u mpubasuTh K Heil
YH Y

COOTBETCTBYIOILYIO MPUBSI3KY (YHIaMEHTHBIX OJIOKOB (B COOTBETCTBUH C PUCYHKOM 6).

200 600
_1200-600 _ 200

i

Hanectu ypoBenb ormetku +0.000, otmeTkn 06pe3a (yHIaMeHTa.
BbI4epTUTh KOHCTPYKIIHIO EPEKPHITUS C TTOIOM, TONIHHON 300 MM.
[IpoBecTy ypoBeHH MOBEPXHOCTH 3EMITH

OTII0XHUTH YPOBEHB MOBATA UITU TEXHUYECKOTO MOTIONbSL.
Onpenenutb OTMETKY HOJIOMIBHI (PyHIAMEHTA.

Onpenenuth HEOOX0IUMOE KOJIMUECTBO OJIOKOB 10 BHICOTE



BricoTa ¢pyHaameHnTa onpeaesiercs:
24-03=21m rpe

2,400M - oTMeTKa MOAOMIBHI (DYyHAAMEHTA,;
0,300m - oTmeTKa oOpe3a GpyHIaMeHTa.

71— =
KonuuecTBo 6I0KOB OIpEIEsSeTcs: 2.1-0.3 I‘H'”,

rae 0,3M- BeicoTa (DYHIaMEHTHOM MOAYIIKH.

1.8:0,6 =350k,

Ecnu HeT BO3MOKHOCTH TPUMEHHUTh OCHOBHOM 0J10K BhICOTON 600MM, IpUMEHsieM JOOOPHBINA OJIOK

300MM

0.000
-0.300 r
-0.700
e ——
-1900
-2400
sy

Onpeodenenue gvicomwl (hyHOamMeHma.

IIpopaboTtaTh MeponpusATHs 10 3amuTe GyHIaMeHTa OT BJIard.

Odopmuts yeptex ¢ yuetoM TpedoBanuii CIIJIC - Bce 31eMeHThI, KOTOpbIE MONAAI0T B CEUEHHE
00BECTH CIUIOIIHON TOJCTOM JMHUEH, THIPOU3O0JIALHUIO CIIJIONIHOM YTONIIEHHOM, TMHUIO T0J1a CIUIOIIHON
TOHKOW JIMHUEH.

Xoa paGoTsI:

TOHKMMY IITPUXTYHKTUPHBIMU JTUHUSIMA HAHECTH BCE KOOPIMHAIIMOHHBIE OCH C 0003HAYEHUEM.

CornacHo ce4eHHI0 PyHIaMEeHTa, BBIUEPTUTD MPUBA3KY (DYHIaMEHTHBIX MOTYyIIEK.

Hanectu npuBszku GyHIaMEHTHBIX IUTUT K KOOPAMHAIIMOHHBIM OCSIM.

BeimonHuTh packiaaky GyHIaMEHTHBIX MOYIIEK, HAaUWHAas C JIEHT MO/ HECYIIIUMU CTEHAMH.

3aMapKUpOBaTh BCE 3JIEMEHTHI (DyHJaMEHTa, HAHECTH MO3UIMU U pa3Mepbl MOHOJIUTHBIX YYaCTKOB.

Odopmuts yeptex ¢ yuetoMm TpedoBanuii CIIJIC - ¢pynnamentHsle noaymku 1 MY oGBectH
CIUTOLTHOM TOJICTOM JIMHUEH, IITPUXOBKY MY BBINOJHUTH CIIJIONIHOM TOHKOM JIMHUEN (CM. PUIIO)KEHUE
E). HanecTtu nonoxenue cekymmx mioCKOCTeH.

3ano’aHUTh crienupuKaluio.
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2 |oao  |1o00 |2500 1000 800 1200
s |oa0  |oso0 |2000 1200 1000 1400
s |o40  |osoo |1800 1000 800 1200
5 |oao  |o700 |1e00 1200 1000 1400
6 |o40  |osw |2100 1000 800 1200
7 loazo  |os00 | 2400 1200 1000 1400
g |o0420  |1000 | 2600 1000 800 1200
o |oazo  |osoo |2500 1200 1000 1400
o loao  |osw0 |2000 1000 800 1200
1 o400 0700 |1800 1200 1000 1400
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dopMa npeACTaABJIEHHUsI pe3yJabTaTa: 0POPMHUTH YEPTEKH Ha JTUCT Ppopmara A-3. 3alUTUTh
BEITIOJTHEHHYIO padoTy.

Kpurtepumn oneHku:

- OTJIMYHO» CTaBUTCS B TOM CITydae, KOr/ia padoTa BHIIMOJIHEHA B TIOJTHOM 00bEME C COOII0IeHIEeM
tpedosanmit ECK/] u CIIJIC. PaGoTa BBITIOIHEHA aKKypaTHO, MITaMII 3armotHeH. [Ipu 3ammre paboThl TaHbI
TIOJTHBIE OTBETHI Ha 3aJJaHHBIC MTPEII0IaBATEIIEM BOTIPOCHL.

- «XOPOII0» CTABUTCS B TOM CITydae, KOr/ia padoTa BBIIIOJIHEHA B IIOJTHOM 00bEME, HO C HE3HAYUTEILHBIM
Hapyuienuem TpedoBanuit ECKJI u CITJC. PaboTa BbINOIHEHA aKKypaTHO, HO UMEIOTCS MCIIPABJICHHUS Ha JIUCTE,
mTamir 3aroiHeH. [Ipu 3amuTe paboThI JaHbI ITOJTHBIE OTBETHI HA 3aJJaHHBIE TPETI0AaBaTeNIeM BOITPOCHL.

- KyAOBJIETBOPHUTEIBHO» CTABUTCS B TOM CiIy4ae, KOT/ja padoTa BBITOJIHEHA HE B TIOJTHOM 00BbEME U C
He3HauyuTeabHbIM HapymeHueM tpedoBanuii ECKJ/] u CITJIC. Pabora BbIo/iHEHA aKKypaTHO, HO UMEIOTCS
WCIIPABIIEHUS HA JIMCTE, IITaMII 3aroyHeH. [[pu 3amuTe paOoThl JaHBI HETIOJHBIE OTBETHI HA 3a]JaHHBIE
MIperoAaBaTeIeM BOIPOCHL.



- «HEY/I0BJIETBOPUTEJILHO» CTABUTCS B TOM cliydae, Kor/ia paboTa BBIITOJIHEHA HE B IIOJIHOM 00BEME H C
Hapymenusmu TpeboBannii ECKJI u CITJIC. PaGoTa BeITOHEHA HEAaKKYpaTHO U UMEIOTCS HCTIPaBICHUS Ha JIUCTE,
mTami He 3anoiHeH. [lpu 3amure paboThl HE JaHO HU OJTHOTO MPABWIILHOTO OTBETA HA 3a/IaHHBIC MTPETIOIaBaTEIeM
BOTIPOCHI.
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OnpenesieHne KOJIMYECTBA U XapaKTepa padoThl nepeMblueK. BoiuepuuBanue nepemMbryexk
HA/I OKOHHBIM WJIH JIBEPHBIM MPOEeMOM

Ilesib: HAy4YUTHCS paCCUUTHIBATH IPOEMBI B KUPITMYHBIX CT€HAX, 3aKPENUTh 3HAHUS 110 BOIIPOCY
apXUTEKTYPHO-KOHCTPYKTUBHBIE 3JIEMEHTHI CTEH, HAYYUTh CTYI€HTOB I10JIb30BAThCsl HOPMATUBHO-
CIPaBOYHOM JINTEPATYPOH, IPUBUTH HABBIKU BBIITOJHEHUS U UYTEHUS] CTPOUTEIIbHBIX YEPTEKEH.
BbruepTuTh nepeMbIuKH Ha/l OKOHHBIM HJIM IBEPHBIM IIPOEMOM B KUPIUYHOH Kiiaake. OnpenenuTsb
KOJIMYECTBO U XapakTep paboThl MepeMbIYEeK

Boinosinus padory, Bel Oyaere:

YMETh!

V¥ 1.1.02 - nogbuparb CTpOUTENbHBIE KOHCTPYKLUH ISl pa3pabOTKU apXUTEKTYPHO-CTPOUTEIBHBIX
yepTexKen;

V¥ 1.1.03 - noap30BaThCs KOMIIBIOTEPOM C IPUMEHEHUEM CIIELUATU3UPOBAHHOTO IPOrPAMMHOI0
obOecrieueHus;

V¥ 1.3.01 nogOupaTs cTpOUTENbHBIE KOHCTPYKIIMU JUIsl pa3pabOoTKU apXUTEKTYPHO-CTPOUTEIbHBIX
yepTexen

V¥ 1.3.0210:1630BaThCsl KOMIIBIOTEPOM € IPUMEHEHHUEM CIELUATIM3UPOBAHHOI'O IPOIPAMMHOTO
obecneyeHus

V¥ 1.3.04yuTaTh NPOEKTHO-TEXHOJIOTMUYECKYIO TOKYMEHTALUIO

MarepuanbHoe o0ecnieyeHnne:
— METOJMYECKOE yKa3aHUE MO BHIMOIHEHUIO MPAKTUYECKON pabOThI;
— CTpOUTENBHBIE KaTaJoru;
— CHull «CtpoutenbHasi KITUMaTOJIOTHSI.
3aganue:
BrInoaHUTE pacuer OKOHHBIX TPOEMOB, PACIOJIOKEHHBIX B HAPYKHOM CTeHE. MapKy OKOH MPUHSTH
0 3aJaHut0 (CM. TIpriokeHue B).

HOpﬂlIOK BBIINNOJIHCHUSA paﬁon:

OHpGHGJ’IHGM KOJMYCCTBO NICPEMBIYCK

640 : 120 = Swm

OnpeﬂenﬁeM Tpe6yeMy10 JJINHY ICPEMBIYCK. Tak xak cTeHa Hecylas, To TpCGyIOTCH HEHECYyHIUe
MEPEMBIYKH U OJHA HECYIIast (YCI/IJ'ICHHa}I)Z

dggr. =1800+2-120 = 2040

[Tonbupaem MapKy HeHecynuXx rmepembraek — 211622-3
(cepus 1.038.1-1 Bpm.1).

Ay =1800+2-250 = 2300

[Mondupaem mapky Hecymux nepembraek — 311625-8
(cepus 1.038.1-1 Bpim. 1).

MapxkupoBka nepemsruex 311625-8

3 — HOMep cedyeHus

I1b — nepembIuka OpyckoBast

25 — mmHa, oM



8 — HOMUHANIBHAS HArpy3ka, & KoC-M
3aroJiHsAeM BEJOMOCTb MIEPEMBIYEK (B COOTBETCTBUU C PUCYHKOM 14) U criennuKaIuio mepeMpaek
(B COOTBETCTBHH C pUCYHKOM 15).

BEQOMOCTH MEPEMMIYER

Tu [xemg redewus

Pucynox 14 — ITpumep 3anoiHeHHs] BEAOMOCTD IEPEMBIUYEK

CMELHOUKAUMA MEPEMBYEK
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Pucynok 15 — [IpumMep 3amonHeHus cCIENUMUKAIIS TEPEMBIYCK

3ajaHKe Ha IPAKTHYECKYI0 paboTy 3

Ne Mapxka oxkHa
BapUaHTa

1 OJPC3 15- OPC3
15 15-12

2 OJPC3 15- OPC3
12 15-18

3 OIPC3 15- OAPC3
9 15-6

4 OIPC3 15- OAPC3
18 15-15

5 OPC3 15- OAPC3
6 15-9

6 OIPC3 15- OAPC3
15 15-18

7 OIPC3 15- OAPC3
12 15-15

8 OPC3 15- OAPC3
9 15-12

9 OAPC3 15- OAPC3




18 15-9

10 OJIPC3 15- OJIPC3
6 15-6

11 OJIPC3 18- OJIPC3
15 15-18

12 OJIPC3 18- OJIPC3
12 15-15

13 OJIPC3 18- OJIPC3
9 15-6

14 OJIPC3 18- OJIPC3
18 15-9

15 OJIPC3 18- OJIPC3
6 15-12

16 OJIPC3 18- OJIPC3
15 15-12

17 OJIPC3 18- OJIPC3
12 15-18

18 OJIPC3 18- OJIPC3
9 15-6

19 OJIPC3 18- OJIPC3
18 15-15

20 OJIPC3 18- OJIPC3
6 15-9

21 OJIPC3 15- OJIPC3
15 15-9

22 OJIPC3 15- OJIPC3
12 15-18

23 OJIPC3 15- OJIPC3
9 15-12

24 OJIPC3 15- OJIPC3
18 15-6

25 OJIPC3 15- OJIPC3
6 18-18

26 OJIPC3 15- OJIPC3
15 15-12

27 OJIPC3 15- OJIPC3
12 15-18

28 OJIPC3 15- OJIPC3
9 15-6

29 OJIPC3 15- OJIPC3
18 15-15

30 OJIPC3 15- OJIPC3
6 15-9

Xon paborsr:

- OIPEJIEIUTh BAPUAHT, IO KOTOPOMY HEOOXOIUMO BBITIOIHUTH MPAKTUYECKYIO padoTy;

- COTJIaCHO JaHHBIM TaOJHIIBI, ONPEACTUTh HEOOXOIMMBIE TTapaMeTPhl OKOHHOTO TIPOEMa;

- Mo100paTh MEPEMBIUKH /711 OKOHHOTO M JIBEPHOTO MPOEMa;

- BBITTOJTHUTH 4epTéx B MacmTade 1:100 na nmucte popmara A-3 ¢ cobmroaeHneM TpeOOBaHMI
ECKJ u CITAC.

- TOTOBYIO paboTy 3allIUTUTh.



dopma npeacraienusi pesyabrara: OpopMuTh YepTeku Ha TUCT popmara A-3. 3alUTUTH
BBHITIOJTHEHHYIO paboTy.

Kpurepun onenkmn:

- «OTJIMYHO» CTABHUTCS B TOM cilydae, Koraa paboTa BBIIIOJIIHEHA B TOTHOM 00bEME ¢ COOI0IeHIEM
tpeboBanuit ECKJ] u CII/IC. PaGota BeImoHEHa aKKYpaTHO, IITaMI 3anoiHeH. [Ipu 3amuTe paboTh
JlaHbl IIOJIHBIE OTBETHI HA 3a/IaHHBIC NTPENI0JAaBATEIIEM BOIIPOCHI.

- «XOPOILO0» CTABUTCS B TOM CJIy4ae, KOorja paboTa BIIIOJHEHA B TIOJTHOM 00bEME, HO C
He3HaunTelbHbIM HapymenueM TpeboBanniit ECKJI u CITJIC. PabGoTa BeIlToTHEHA aKKYpaTHO, HO
MMEIOTCS UCIIPABJICHUS Ha JIMCTe, IITaMIl 3anojHeH. [Ipu 3amunTe paOoThl JaHbI MOJIHBIE OTBETHI HA
3aJIaHHBIE [IPENOaBaTeNeM BOIIPOCHI.

- «Y/10BJIETBOPUTEJILHO» CTABUTCS B TOM clly4yae, Korja paboTa BhIIOJIHEHA HE B IIOJIHOM 00BEME
U ¢ He3HaunTenbHbIM HapymenueM TpedoBanuii ECK/] u CII/IC. PaGora BeInoiHeHa akKypaTHO, HO
HMMEIOTCS UCIIPABJICHUS Ha JIUCTE, LITaMII 3arnoiaHeH. [Tpu 3amuTe paboThl JaHbl HEMOJIHbBIE OTBETHI HA
3aJlaHHBIE IIPETIOAABATEIEM BOIIPOCHI.

- «HeY/J0BJIETBOPUTEJIBHO» CTAaBUTCS B TOM Clly4yae, KOrja padoTa BbIIIOJIHEHA HE B IOJIHOM
o0béMe 1 ¢ HapymeHusmMu TpedoBanuit ECK/I u CII/IC. PaGota BbIloHEHa HEAKKYpaTHO M UMEIOTCS
UCIPABJICHUs Ha JHCTE, ITaMIl He 3anoyiHeH. [Ipu 3ammre paboThl HE JaHO HU OJTHOTO IIPAaBUIBHOTO
OTBETa Ha 3aJjaHHbIE NPEI0/1aBaTEIEM BOIIPOCHI.



IIpakTuyeckoe 3ansiTue Ne 11
BrinoJiHeHHe TEMJIOTEXHUYECKOT0 Pacyéra orpaiaaoiux KOHCTPYKIUA

He.ﬂb: HAaYYUTLCS  BBIIIOJIHATD TEINIOTEXHUYSCKHI pacde€T CTEHbl W KpPbIIIHW, HCIOJIb3Yd
MCTOAUYCCKUC YKAa3aHHA 110 BBIITOJIHCHHUIO TCINIOTEXHUYCCKOI'O pacycTa.

Beinosinus padory, Bel Oyaere:

YMETb:

V¥ 1.1.01 - BBINONHATH TEIVIOTEXHUUECKUN PACUET OIPaKJAIOLIMX KOHCTPYKIIHIA;

VY 1.1.02 - noabupath CTPOUTEIbHBIE KOHCTPYKIIUU AJIsl pa3pabOTKH apXUTEKTYPHO-CTPOUTEIbHBIX
YEepTEKEH;

VY 1.1.03 - n0s1b30BaThC KOMIBIOTEPOM C MIPUMEHEHUEM CIIEIIMATU3UPOBAHHOTO MPOIPAMMHOIO
obecreucHus;

VY 1.3.01 nogbupaTh CTpOUTENbHBIE KOHCTPYKIIMH JIJIsl pa3paO0TKHU apXUTEKTYPHO-CTPOUTEIHHBIX
yepTexen

VY 1.3.02101630BaThCsl KOMIIBIOTEPOM C TPUMEHEHUEM CHEIHATM3UPOBAHHOTO TPOrPAMMHOTO
obecrieyeHus

V¥ 1.3.044yuTaTh NPOEKTHO-TEXHOJIOTMYECKYIO JOKYMEHTALUIO

3aganme:

B cooTBeTcTBHY C BBIJAHHBIM 33JJAHUEM BBIITOJIHUTh TETUIOTEXHUYCCKUI pacdeT OrpaKIaroIIiX
KOHCTPYKUUH (CTEHBI U KpbIIIn) ¢ yueToMm TpeboBanuit CHull.

Iopsi0Kk BHINOJTHEHUS

1. BHMMAaTENbHO 03HAKOMHTBCS C 3aJJaHHEM.

2. [IpaBuiibHO BBIOpATh PaCUETHYIO CXEMY.

3. BBINOJIHUTH TEIUIOTEXHUYECKUI PacyeT CTCHBI M KPBIIIH, UCIIOJIb3YSI METOIMYECKUE YKAa3aHUs 110
BBINOJIHEHUIO TETUIOTEXHIUYECKOTO pacyera.

4. Odopmuts pacuetsl Ha popmaTte A4 B mporpamme « WORD».

5. Cnath paboTy MpenoaBaTelnto.

ITopsinok BbINoJIHeHUs padoOThI:
BuuMaTtenbHO 03HAaKOMUTBCS € 3a/IaHUEM.
2. IlpaBuiIbHO BBIOpATh PACUETHYIO CXEMY.
3. BBIMTOTHUTH TETUIOTEXHUYECKHUIA pacyeT CTEHbI U KPBIIIH, HCIIONB3YsI METOINIECKUE YKAa3aHUs 10
BBINOJIHEHUIO TEIUIOTEXHUUECKOTO pacyera.
4. Odopmuts pacuetsl Ha popmaTte A4 B mporpamme « WORD».
5. Caatp paboTy npenoaBaTesio.
[Ipumep BHINOJHEHHS TENJOTEXHMYECKOT0 pacyeTa
Hapy:kHoii KHPIIUYHOM CJIOMCTOM CTEHBI }KHJIOr0 J0Ma.
Hcxoanble nanuble:
1. Paiion ctpourenscTBa — r. Ka3zans;
2. PacueTHas TeMieparypa BHyTPEHHETO Bo3ayXa - tin=+20°C (cnpaBounas Tabauna);
3. Bna)XHOCTHBIN PEKUM NIOMEIEHUH - HOPMaJIbHBIN;
4. 30Ha BIQKHOCTH — HOpMasibHas (o npuitoxkenuto 6% CHull 23-02-2003);
5. YcrnoBus dKCILTyaTalliy OTPaXkJAr0IINX KOHCTPYKIui— «by» (Tadmuma 2, CHull 23-02-2003).
Pacuyernas cxema:
3agaeMcs TOIUHON KUPIUYHBIX CTEHOK M YTEIUTUTEN MEXy HUMH. PacueT nponu3BoAuM METOA0M
MOCJIEI0BATENBHOTO MPUOIMKEHUS:
Marepuain cTeH M yTeIUTUTENs IPUHUMAETCSl COTTIAaCHO 3a/1aHusl.
1. CunukatHselil kupnud, p,=1800 Kr/M;
2. BoznymiHas npocioiika
3. Yrenmnurenb — NEHO-TIOJIUCTUPOIL, Po=40 Kr/M°



4. ITapouzonsuus
5. llITykarypka U3 lIEMEHTHO-TIECYAHOT O PacTBOpa, p,=1800 Kr/M°
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Pacuer:

1. OnpenensieM rpajgyco — CyTKH OTOIMMTENLHOTO TIEPHOIa
Da=(tint-the) *Znt

D¢=(20+5,2)*215=5418°C, cyr

th=-5,2 °C ; Zn=215 cyt. (o tabauue 1 CHull 23-01-99%)

2. OmnpenensieM HOPMHPYEMOE COIMPOTUBIICHUE TEILIONEPeaaduu 1Mo (GopMyIie
Rreg:a*Dd'l'b

j a=0,00035

(o tabmue 4 Cuull 23-02-2003)
b=1,4

Rreq=0,00035%5418+1,4=3,3 (M**°C/Br)

3. OnpenensieM TepMUYECKHUE CONTPOTUBIICHUS OT/IENIBHBIX CIIOEB OTPAXKAAIOLIEH KOHCTPYKIIUU IO
dhopmyne

R=c/A

R1=0,12+0,38/0,87=0,574, M**°C/Bt

R2=Ry*=0.15 (mpunoxenune 4, CHull 11-3-79),

Rs=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

Rk=R1+R,+R3+R4*+R5

Ri=0,574+0,15+2,4+0,029+0,021=3,17 (M**°C/Br)

4. OnpenensieM MpUBEICHHOE COMPOTUBIICHNE TeIIONEepeaaun

Ro=Rsi+Rk+Rs=0,11+3,17+0,043

R=1/8,7=0,11

Rs=1/23=0,043

Ro=3,32, M**°C/Bt

5. CpaBHuBaeM 3Ha4eHHA R 1 Ryeg

R0=3,32 > Ryeg=3,3

YcnoBue coOoIaeTes, TONIUHA CTEH U YTETUTUTENS 3alPOSKTHPOBaHa BEPHO.

Cnucok aureparypsl

1. CTponTtenpHble HOPMBI U IPAaBUIIA:
CHull 23-01-99* CtpourenbHas KIMMaTOIOTHUS

CHulI 23-02-2003 «TemnoBas 3ammra 31aHAn»

CII 23-101-2004 «IIpoexTupoBaHKe TEMIOBOM 3aIIUTHI 3aHUN»



BapuanTsl 3a1annii

Bapuant Nel 1.Paifon ctpoutenscTBa-T.
Kazanp 2.3manue - xunoi qom 3.Matepuan
Hapy>KHBIX CTEH — KUPNKY CUIMKaTHbIH p=1800
kr/M° 4.V Tenmurens — neHonoauctupon p=100
kr/m® 5.KomiuaectBo coes- 3

Bapuant Ne2

Paiton ctpoutensctBa-r. Kazann

2. 3nanue - marasud 3. MaTepuan Hapy>KHBIX
CTEH — KMPIIHY CHIMKaTHbIH p=1800 kr/m°

VTeIHTEIb — IEHOMOIHCTHPOI p=150 Kr/m’

5. KommmuaectBo croes- 2

Bapuant Ne3

Paiion crpoutensctBa-r. CapaTos

2. 3nanue — neTckui can 3. Matepuan
Hapy>KHBIX CTEH — KEPaM3UTOOCTOHHBIE OJIOKU
p=1200 kr/m’

Yremnmumrens — neHomnonuyperad p=80 Kr/M>

KosmvecTBo cioes- 2

Bapuant Ne4

Paiton ctpoutenscTBa-r. CapaTos

2. 3maHue - KIWIOH JoM

Marepuan Hapy>KHBIX CTE€H —
Kepam3uTodeToHHsIe 610kH p=1000 Kr/Mm°

Yremnmurens — neHomnonuyperad p=60 Kr/M®

5. KonnuectBo cinoes- 2

Bapuant Ne5

PaiioH cTtpoutenscTBa-I. MEH3€EIMHCK

2. 3nanue — obmexuTre 3. Matepuain
Hapy>KHBIX CT€H — KUpNU4 IMUuHAHbIN p=1700 Kr/m°

Y TennuTenb — MUHEPaJIOBAaTHBIE TUIUTHI
p=75 /M’

5. Konnuectso cioes- 3

Bapuant Ne6

PaiioH cTtpoutenscTBa-r. MeH3€IMHCK

2. 3naHue - Mara3uH

Marepuan Hapy>KHBIX CTEH — KUPIUY
rauHsEb p=1800 kr/M>

Yremnmurens — MuHepanoBaTHbie TmTH p=100
Kkr/m®

5. KonnuectBo cioes- 2

Bapuant Ne7

Paiion ctpoutenscTBa-r. IleH3a

2. 31aHue — TOProBuIid HEHTP

Marepuan Hapy>KHBIX CTEH — KHUPIHAY
cunmKkaTHbI p=1800 kr/m>

Vremmrens — URSA p=60 xr/m°

5. KonuectBo cioes- 2

Bapuant Ne8

Paiion ctpoutensctBa-r. Ilensa

2. 3naHue - KUION JoM

Marepuan Hapy>KHBIX CTCH — KHUPIUY
cumkaTHbI p=1800 kr/m®

Vremmurens — URSA p=75 kr/m’

5. KonuectBo cioeB- 3

BapuanTt Ne9

Paiion cTtpourenscTBa-T. xeBck

2. 31aHue — IETCKUHU caJ

Marepwuan Hapy>KHBIX CTEH — KDY
riuHsHbL p=1600 kr/m®

VYTemnurens — NEHOMOINCTUPOIT
«ITeHOmmKCe» p=45 Kr/m’

5. KonuectBo cioes- 2

Bapuant Nel0 1. Paiion ctpoutenscTBa-T.
NxeBck 2. 3nanne — OaHs-padedHast

Martepuan Hapy>KHBIX CTEH — KUPITUY
ruHEstEb p=1800 Kr/M>

YTennmuTenp — meHonomucTUpoI «IleHommKe
p=35 kr/m>

5. KonnuectBo cioes- 2

BapuanTt Nell

Paiion cTtpoutenscTBa-r. MockBa

31aHKe - KUJIOU 10M

Marepuan Hapy>KHBIX CTEH — I'a300€TOHHBIE
6aokn p=1000 kr/m>

Y TermTenb — MUHEPAJIOBATHBIE TUIHTHI

Bapuant Nel2

Paiion ctpoutenscTBa-r. MockBa

3maHue - CHOPTKOMITIIEKC

Marepuan Hapy>KHBIX CTEH — Ia300€TOHHBIE
6noku p=1200 kr/m°

Yremnurenb — MUHEpaJIOBaTHBIE TUIHTHI p=175

p=125 kr/m® Kr/M>
KosmuecTBo cioes- 2 KonmuecTBo cnoes- 3
Bapuant Nel3 Bapuant Nel4

Paiion crpoutenscTBa-T. Ena0Oyra

31aHne — TOCTUHMIIA

Matepuan HapyKHBIX CTEH — KUPIINY
cunmukaTHbi p=1800 kr/m®

VTemmmTens — neHononmyperan p=40 kr/m>

KosmuecTBo cioes- 2

Paiion crpoutenncrBa-r. Enadyra

3naHue - O0OIIeKUTHE

Matepuan Hapy>KHBIX CTEH — KUPITUY
cunnkaTHbii p=1800 kr/m®

Vremurens — neHononuyperan p=80 kr/m°

5. KonnuectBo cnoes- 3

Bapuant Nel5

Paiion cTpouTenscTBa-T. 3€I€HOA0IBCK
3nanue — npoQuIaKTopui

Matepuan HapyKHBIX CTEH — KUPIIUY

Bapuant Nel6

Paiion cTpouTenscTBa-T. 3€I€HOT0IBCK
31aHue - KWION JoM

Matepuas Hapy>KHbIX CTEH — KUPIIUY




KepaMHUIecKHil mycToTHbI p=1600 Kkr/M’ KepaMHuuecKHii mycToTHsIit p=1400 kr/m’
VTeIINTeNb — IEHOMOIHCTHPOI p=150 Kr/m’ VTeIITEb — IeHOMOIHCTHpOl p=40 Kr/Mm®
KonmuecTBo croes- 3 5. KonnuectBo cnoes- 2
Bapuant Nel7 Bapuant Nel8
Paiton ctpourtenbctBa-T. TrOMEHb Paiton ctpoutenscTBa-r. TroMEHb
3naHue — AeTCKuil can 3n1aHue - KUION 10M
Marepuan Hapy>KHBIX CTEH — KUPIHY Marepuan Hapy>KHBIX CTCH — — KUPIIHAY

cunukaTHbIi p=1800 kr/m® cunukaTHbii p=1800 kr/m®
Vremmrens — URSA p=45 xr/m’ Vremmrens — URSA p=60 kr/m®
KommuectBo cioes- 2 5. KosmmuaectBo croes- 3
Bapuant Nel9 Bapuant Ne20
Paiton ctpoutenscTBa-T. Yda Paifon cTtpoutenscTBa-T. Yda
3maHue — TOPTOBEIH IICHTP 3manwne - OndaInoTeKa
Marepuan Hapy>KHBIX CTCH — IAHEJH U3 Marepuan Hapy>KHBIX CTE€H —

nemso6erona p=1600 kr/m> Kepram3uTobeToHHsIe 610ku p=1400 kr/m®
VYTemnurens — MUHEPAJIOBaTHBIE IUIUTHI VYTemmmrens — MUHEpaIoBaTHbIC IUIATHI p=125

p=140 xr/m® Kr/M°
KonmiecTBo cioes- 2 5. KonnuectBo cinoes- 2
BapuanTt Ne21 Bapuant Ne22
Paiion ctpoutenscTBa-r. Husxuuit HoBropon Paiion ctpoutenscrBa-r. Huxuuit Hosropon
3aHue — MHTEPHAT JUISI PECTaPEITbIX 3naHue - O0IICIKUTHE
Marepwuan Hapy>KHBIX CTEH — KHUPIHAY Marepuan Hapy>KHBIX CTCH — KHPIUY

rIMHSHBI p=1800 Kr/M> TIHHSHBI p=1600 Kr/M>
YTemmrenp — NeHOMOIUCTUPOI p=251<r/M3 VYremnurenb — neHonoaucTupon p=40 Kr/m®
KonnuecTBo cioes- 2 Konn4ecTBo cnoes- 3
Bapuant Ne23 Bapuant Ne24
Paiion cTtpoutenscTBa-r. BopoHex Paiion cTtpoutenscTBa-r. Boponex
3naHne — KWHOTeatTp 3nmaHue — pa3BieKaTeIbHbIA HEHTP
Marepuan Hapy>KHBIX CTCH — I'a300€TOHHBIE Marepwuan Hapy>KHBIX CTEH — Ia300€TOHHBIE
61oxu p=1000 kr/m° o1oxu p=800 Kr/m>
YTemmmTens — neHononuyperan p=80 Kr/m> YremmmTens — neHononuyperan p=40 kr/m’
KonmuecTBo cioes- 3 5. KonuectBo cinoes- 2

dopma npeacrapieHus pe3yabrara: 0hOpPMHUTH YePTEXKH Ha TUCT hopmaTa A-3. 3alIUTUTD
BBITIOTHEHHYIO paboTy.

Kpurepun oueHku:

- «OTJIMYHO» CTaBUTCS B TOM ciydae, Koraa padoTa BbIIIOJHEHA B IOJHOM 00bEME ¢ cOOMI0IeHuEM
tpedoBanuit ECKJI u CITIC. PaGoTa BbINoTHEHA aKKypaTHO, IITaMII 3arnojHeH. [1pu 3ammTe paboTsl
JIaHbI IIOJIHBIE OTBETHI HA 3aJaHHBIC IIPENOAABATEIIEM BOIIPOCHL.

- «XOPOIL0» CTaBUTCS B TOM Cllydae, KOrja padoTa BINOJIHEHA B IOJIHOM 00BbEME, HO C
He3HaunTenbHbIM HapymeHnueM TpeboBanuit ECK/I u CII/JIC. PaGota BeIlosHEHa aKKypaTHO, HO
MMEIOTCS UCIIPABIIEHUS Ha JIUCTE, IITaMIl 3arnoiaHeH. [1pu 3amuTe paboThl JaHbI MTOJIHbIE OTBETHI Ha
3a/laHHbIE IIPENI0IaBATENIEM BOIIPOCHI.

- yA0BJIETBOPUTEJIbHO» CTaBUTCS B TOM Cllydae, Korja padoTa BHITIOJHEHA HE B ITOJIHOM 00bEMe
U ¢ He3HauuTenbHbIM HapymenueM TpedoBanuit ECK/] u CII/IC. PaGota BbInoHEHa aKKypaTHO, HO
MMEIOTCS UCIIPABIICHUS Ha JIUCTE, IITaMII 3arnoiaHeH. [Ipu 3amuTe paboThl TaHbI HEMOJIHbBIE OTBETHI Ha
3a/laHHbIE IIPENI01aBATENIEM BOIIPOCHI.

- «HEyI0BJIETBOPHUTEJBHO» CTABUTCS B TOM Cy4yae, Korja paboTa BBIITOJIHEHA HE B MIOJHOM
oobéme 1 ¢ HapymeHusmu TpedoBanuit ECK/I u CII/JIC. PaGota BeIoTHEHa HEAKKYPATHO U UMEIOTCS
WCIIPaBIIEHUs HA JIUCTE, ITaMII He 3anoyHeH. [Ipu 3ammTe paboThl HE JaHO HU OAHOTO IPABHIILHOTO
OTBETA Ha 3aJaHHBIC IIPENOAABATEIIEM BOIIPOCHL.



IIpakTuyeckoe 3ansiTue Ne 12
BoluepunBaHue cXeMbl PACTOJI0KEHUS IUIUT NMePEeKPbITHS.

Henab: 3akpenuTh 3HaHUS 110 OCHOBHBIM KOHCTPYKTHUBHBIM CX€MaM U KOHCTPYKTHUBHBIM 3JIEMEHTaM
3nanuii. HayuuTh CTyAEHTOB pa3Ouparbcsi B MPOCKTHOH JOKYMEHTAIMH, HAYYUTHCS KOHCTPYHUPOBATH
MEPEeKPhITUS B TPAKIAHCKUX 3[JaHUSAX, MOAOUPAaTh KOHCTPYKTHBHBIE SJIEMEHTHI MEPEKPHITHIL.
BbruepunBaTh nepekprITHE 110 331aHHBIM ITapaMeTpaM.

BbinosinuB padory, Bel Oyjaere ymern:

YMETh!

— VY 1.1.02 - nogOupath cTpoUTEIbHBIE KOHCTPYKIIUH JIJIsl pa3pab0TKU apXUTEKTYPHO-CTPOUTEIHHBIX
YepTexKen;

— VY 1.1.03 - no1p30BaThCsl KOMIIBIOTEPOM C IPUMEHEHNUEM CIELUATIM3UPOBAHHOIO ITPOrPAMMHOI0
obecreucHus;

— VY 1.3.01 noabupaTh cTpoUTeIbHBIE KOHCTPYKIIMH JIJIsl pa3paboTKU apXUTEKTYPHO-CTPOUTEIBHBIX
yepTexen

— VY 1.3.02 nonbp30BaThCsi KOMIBIOTEPOM C IPUMEHEHUEM CIIEUAIU3UPOBAHHOTO IPOTrPAMMHOT0
obecrieyeHus

— VY 1.3.04 uyuTarth NPOEKTHO-TEXHOJIOTUYECKYIO JOKYMEHTALUIO

MaTtepuajbHoe obecnieyeHue:
- METOJIMYECKOE YKa3aHHE 10 BIMOJIHEHHUIO MPAKTHYECKON pabOThI;
- CTPOHTENbHBIC KaTAIOTH.
3aganme:
1. Tlo 3amannbM B Tabauie | mapamerpam HEOOXOIMMO BBIYEPTHTD IUIAH TUTUT MEPEKPBITHS C
0003HaYCHHEM BCEX KOHCTPYKTHUBHBIX JIEMEHTOB, MIPUBS30K K KOHCTPYKTUBHBIM OCSIM.
2. TonmuHa HAPYKHBIX U BHYTPEHHHUX HECYIUX CTEH, IIar U KOJMYECTBO IIAr0B MPUHUMAIOTCS 10
3amanuto (cM. Tabnumy 1).
3. Koncrpynposanue nepekpsiTuii BeruepunBaetcs B Mmacmtade 1:100 Ha mucre popmara A-3 ¢
coomoaenuem tpedoBanuit ECKJI u CIT/JIC.

HOpﬂ}IOK BbIITOJTHCHU A paﬁon:

=

OTIpeNIeIUTh BapUaAHT, IO KOTOPOMY HEOOXOUMO BBIITOJHUTH MPAKTUYECKYIO PaOOTY;

2. BBHIOJHUTH IUIAH TUTUT TEPEKpBITHS 31aHus B Macmrabe 1:100 ma smcte ¢dopmara A-3 ¢
coomoaennem tpedoBanuit ECKJI u CITJIC.

BBITIOJIHUTH CTICTIU(UKAINIO DIIEMEHTOB, 0(DOPMUTEH 3HAUCHUS B TAOTHUILY.

TOTOBYIO pabOTy 3alUTUTh.

Hw

JllnHa HecyIMX KOHCTPYKLIMHM NEPEeKpBbITHS paBHA PACCTOSHUIO MEXIY pa30MBOYHBIMU OCSMHU.
Bri6op MaTepuania 1 KOHCTPYKIMHA MEPEKpPhITUS ONpeAessieTcs MPoJeToM Hecyliux creH. IlepexpbiTus
MaJO3TaXHBIX 3JaHUM MOTYT ObITh 0€30aI0UHBIMHU (M3 KEJIe300€TOHHBIX IUIMT) WM OaJoyHbIMU (IO
JIepEBSTHHBIM MJTH JK€JI€300€TOHHBIM Oasikam).

Bbe30aounble nepeKpbITUS BBITOIHAIOTCSA U3 COOPHBIX JK€1€300€TOHHBIX IJIUT C KPYTJIBIMU

MyCTOTaMU TONIMMUHON 220 MM, ONIMPAIOIIMXCSA HETIOCPEACTBEHHO HAa HECYIIUE CTeHBL. [|IMHa MIIUT — OT
4800 mo 6300 mm ¢ mmarom 300 mm, mmpunra — 1000, 1200, 1500, 1800 mm (puc. 3.5).
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Puc. 3.6. [Inan nepekpoITHs IO IEPEBIHHBIM U kKenne300eToHHbIM Oankam (b]] — 6anka nepeBsiHHas,
BX — 6anxka sxenezo6eronnas, 11 — mut Hakata, [1 — muTa, A — aHKepHbI)

JlepeBsiHHbIE NEPEKPBITHSA COCTOSAT U3 JCPEBSHHBIX OAIOK M JOIIATHIX LIUTOB MEXKOATOYHOIO
3anoiHeHus. JlepeBsiHHbIe OATKU NEPEeKPhIBAIOT MpoJeT 10 4,8 M, BbicoTa OalKH JTOJIKHA COCTABIATH OT
1/10 mo 1/20 mepekpsiBaeMoro mpojieTra, mupuHa Oanku npuHumaercs 60-120 mm. Jlns onupanus
MEXKOAIOYHBIX ITUTOB K OOKOBBIM CTOpOHaM OaJlOK MpUOMBAIOT depernHbie Opycku cederrem 40-50 mm.
Hlar 6amox nmpuHumaroT ot 600 mo 1500 MM, 4TO ompenensieT MKUPUHY LIUTOB 3amoyiHeHud. [lnuHa
JIepEBSHHBIX LIUTOB OMpEAeNsIeTCs JIMHON JOCOK (10 2 M).

IlepexkpbITHsi MO KeJe300eTOHHBIM 0aJIKaM COCTOSIT M3 JKEIe300€TOHHBIX OaIOK TaBPOBOTO
CeUeHHs] M MeXOaJOYHOIrO 3aloJIHEHUsT B BUJAE CIUIOIIHBIX JIETKOOETOHHBIX IUIUT WJIM ITyCTOTENBIX
KaMHeN-BKIIQbIIIeH (KepaMHUeCKIX WIIA U3 JIeTKOro O0eTtoHa). [[muHa 6aok — ot 2,4 10 6,4 m (uepes 200



M), OIMpaHKEe Ha HecyIyto creny — He MeHee 150 mM. Konubl Oanok 3aankepuBaioT B cteHy. Illar 6amox
OTpeIeseTCsl pa3MepoM Mek0amouHOro 3anojHeHus u MoxeT O0b1Th 600, 800 u 1000 mm.

Xon padoThl:

- ONPE/EIUTh BApUAHT, [0 KOTOPOMY HEOOXOAUMO BBINOJIHUThH IPAKTUYECKYIO paboTy;

- BBIOJHUTH IUIAH IUIMT TepeKpbITHs 34anus B Macmrabe 1:100 ma mmcre ¢dopmara A-3 ¢
cobmonennem tpedoBanuit ECKJI u CIT/C.

- BBITMOJIHUTH CTICIU(PHUKAIHIO 3JIEMEHTOB, O)OPMUTH 3HAYCHHUS B TAOJIHILY.

- TOTOBYIO pabOTy 3allIUTUTh.

®opma mnpeacrasieHus pesyiabrara: OdopMmMuTh 4yepTeku Ha JTUCT dopmara A-3. 3amUTHTH
BBINOJIHEHHYIO PaboTy.

Kpurepun onenkmn:

- «OTJIMYHO» CTAaBUTCS B Cilydae, Korjga paboTa BBINOJIHEHA B IOJIHOM 00BEME C cOOIIOAECHUEM
tpeboBanuit ECK/] u CIIJIC. PaGora BbImoJIHEHA akKypaTHO, mtamn 3amosiHeH. [Ipu 3amurte paboTsl
JIaHbI I1OJIHbIE OTBETHI Ha 3a/laHHbIE NIPETOAABATEIIEM BOIIPOCHI.

- «XOpolIO» CTaBUTCS B Ccllyyae, Korja pa0oTa BBIOJIHEHA B TIOJMHOM O0bEME, HO C
He3HauuTeslbHbIM HapymieHueMm TtpeboBanuii ECKJ] m CIIJIC. PaGoTta BbIIOJHEHAa aKKypaTHO, HO
HMMEIOTCS MCIIpaBJIEHMsI Ha JIMCTe, Tamn 3amnoiHeH. [Ipu 3amurte pa®oThl aHbl IOJHBIE OTBETHl Ha
3aJJaHHbIE [IPETI01aBaTesIeM BOIIPOCHI.

- «Y/10BJIETBOPHUTEJIbHO» CTaBUTCS B CiIydae, Korja paboTa BBIIIOJHEHA HE B MOJHOM O0BEME U C
He3HauuTelbHbIM HapymieHueMm TtpeboBanuii ECKJ] m CIIJIC. PaGoTta BbIIOJHEHAa aKKypaTHO, HO
MMEIOTCS MCIPABJICHUs Ha JIUCTE, IITaMIl 3amnojHeH. [Ipu 3ammre paboThl JaHbl HEMOJIHBIE OTBETHI Ha
3aJJaHHbIE [IPETI01aBaTeNIeM BOIIPOCHI.

- «HEY/JIO0BJIETBOPUTEJILHO» CTABUTCS B ClTydae, KOrja paboTa BEIIIOJIHEHA HE B TIOJIHOM 00BEME U C
HapyweHusiMu TpeboBanuit ECKJI u CIIJIC. PaGota BbIloJIHEHa HEAKKYpaTHO U UMEIOTCS UCIIPABICHHUS
HAa JINCTE, IITaMI He 3anoiHed. [Ipu 3amure paboThl HE JaHO HU OJJHOTO MPaBUJIBHOI'O OTBETA Ha
3aJJaHHbIE [IPETI01aBaTesIeM BOIIPOCHI.



IIpakTuyeckoe 3ansiTue Ne 13
KoncTpyupoBanue u pacyéT JeCTHUIbI, JIECTHUYHON KJIETKH.

Henab: 3akpenuTh 3HaHUS IO OCHOBHBIM KOHCTPYKTHUBHBIM 3JIEMEHTaM COOPHBIX KEJIe300€TOHHBIX
nectHull. [IpUBUTH HAaBBIKU BBIOJHEHUS apXUTEKTYPHO-CTPOUTENBHBIX uepTexeid. Hayunts cTyneHToB
pa3buparbcs B MPOEKTHOM JOKYMEHTAI[MH, HAY4YUThCSl MPOEKTUPOBATh COOPHYIO 3KeIe300€TOHHYIO
JIECTHUILY.

Bbinosinus padory, Bel Oyaere:

YMETh!

— VY 1.1.02 - nogOupath cTpoUTEIbHBIE KOHCTPYKIIUH JIJIsl pa3pab0TKU apXUTEKTYPHO-CTPOUTEIHHBIX
YepTexKen;

— VY 1.1.03 - n101p30BaThCsl KOMIIBIOTEPOM C IPUMEHEHUEM CIELUAIN3UPOBAHHOIO IPOIrPaMMHOI0
obecreucHus;

— VY 1.3.01 noagbupaTh cTpoUTeIbHBIC KOHCTPYKIUH JIJISl pa3pabOTKU apXUTEKTYPHO-CTPOUTEIBHBIX
yepTexen

— VY 1.3.02 nonbp30BaThCsi KOMIBIOTEPOM C IPUMEHEHUEM CIIEUAIU3UPOBAHHOTO IPOTrPAMMHOT0
obecrieyeHus

— VY 1.3.04 uyutath NpOEKTHO-TEXHOJIOTUYECKYIO JOKYMEHTALUIO

MarepuanabHoe odecrneyeHue:

- METOJIMYECKOE YKa3aHHE 10 BIMOJIHEHHUIO MPAKTHYECKON pabOThI;

- CTPOUTENTbHBIC KATAJIOTH.

3ananue:

[To 3amaHHBIM MapamMeTpaM HEOOXOIMMO BBIUEPTHTH COOPHYIO IKEJIC300€TOHHYIO JIECTHHUIY C
0003HaYCHHEM BCEX KOHCTPYKTHBHBIX AJICMEHTOB.

TonmuHa HapyXHBIX U BHYTPEHHUX HECYIIMX CTEH, IIar U KOJMYECTBO IIArOB MPUHUMAIOTCS II0
3amanuto (cM. Tabnumy 1).

COopHnas sxene300eToOHHAas JIECTHHIIA BeuepunBaeTcs B Macirtade 1:100 nva mucte gpopmara A-3 ¢
coomoaenuem tpedoBanuit ECKJI u CIT/JIC.

ITopsinok BbINoJIHeHUs padoThI:
1. ompenenuTs BapuaHT, IO KOTOPOMY HEOOXOIMMO BBIITOJIHUTH MMPAKTHYECKYIO padoTy;
2. ompenenuTh He0OXOAUMbIE TapaMeTpPhl JIECTHULIBI;
3. BBINOJHHTH TUIAH M pa3pe3 COOpHOH kene300eTOHHOW JecTHUIB B Macmrade 1:100 Ha mucre
dopmata A-3 ¢ cobmonenuem tTpedosanuii ECKJ u CIT/C.
4. TOTOBYIO paOOTY 3alIUTHUTD.

Xoa pa6oTsI:
IIpuanmaem crynens pazmepamu 150 x 300 MM
[IInprHa TECTHUYHON KIIETKHU:
B=2-1+100
=105 wad 050

- IIUPpUHA JCCTHUYHOTI'O MapIia,

100 av - 3330p MeskTy MapIIaMu Jist PONYCKA TMOKAPHBIX IIUTAHTOB.

E=210580+100=2200 mm
BLICOTa OOJHOTO Mapma:

H 3300
—=—-= 1650 ww
-

-

Ywucao MOACTYIICHKOB B OJJTHOM MaplIic:



1650

Him—— =
150
Yucno npoctymeii B 0AHOM Mapiie OyeT Ha eIMHUILY MEHbIIE YUCIIa MOICTYIIeHKOB, TaK KaK
BEpXHSIA MIPOCTYIb PACHoJiaracTcsl Ha JICCTHUYHOM TUIOLIAIKE:

el =11—-1=10
JIsiHa TOPU30HTAIBLHOM MPOEKIMK MapIila, Ha3bIBaeMas €ro 3aJ0KeHreM, Oy/IeT paBHa:

a:EUU-(n—l}:S{]{]-{] ]—]}=3{]{]{] MM

. ¢, =1300 am ooy =1300 mwm
[TpyHUMaeM MIMPUHY MEKIYITAKHON IIIOIAIKN , DTAXKHON 2 ,

IMOJIYYHM, YTO ITOJIHAaA JJIMHa JIECTHUYHOM KJISTKH (B III/ICTOTe) COCTaBUT:

A=a+c¢ +¢, =3000+1300+1300 = 5600 mm

Brimonnsem rpadguueckoe NocTpoeHHe JIECTHULIBI (B COOTBETCTBHHU ¢ pUCyYHKOM 17). BeicoTy sTaxa
JIeJTUM Ha 4acTH, PaBHbIE YHCIY MOJCTYIIEHKOB B 3TaXe, U Uepe3 MOJyYSHHbIE TOUKU IPOBOJUM
TOPU30HTAIIBHBIC TIPSMBIE. 3aTEM TOPU30HTAIBHYIO MIPOCSKIHIO (3aJI0KEHHE MapIlia) JIEIMM Ha YHCII0
pocTynei 6e3 OAHOM U Yepe3 MoJIyueHHbIEe TOUKH ITPOBOIUM BepTHKaJIbHBIE IpsMble. 110 monydyeHHoi
CETKE BBIYCPYMBACM NIPOPHIID JIECTHHIIB! B M1:50.
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Pucynok 17-Cxema pa30UBKH JIECTHHIIBI

a) B pa3pese, 0) B IUIaHe
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Puc. 9.20. JlecTHUYHBIE MapIIIH KeJIe300€TOHHBIE COBMEIIEHHBIC C JICCTHUYHBIMH TUTOIIAIKAMHU



Puc. 9.21. JlecTHUUHBIN MapiI JUIst 30aHAHN KWINIIHOTO Ha3HAYESHHUS

JlecTHUYHBIEC MapIIK IPUMEHSIOTCS TIPH CTPOUTEIBCTBE MHOTO3TAXHBIX OOIIECTBEHHBIX U MPOMBIIIIIICHHBIX
3IaHUH, CTPOSIIMXCS B OOBIYHBIX paiioHaX U B palloOHaxX ¢ CEHCMHYHOCTBIO 7,8 M 9 0aJlIOB, B YCIOBHSIX
HearpeccuBHOH, cabo U CpeHe-arpecCUBHBIX Ta30BbIX cpefax. JIeCTHHIHBIE MapIl 3apOeKTHPOBAHBI IBYX-
MapIleBbIe IS 3IaHUI BBICOTOM ATaxka 3,3 M, KOTOPbIE HIYT B KOMIUIEKTE ¢ rutomaakoi JITI-1.
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Puc. 3.3. PacueT 1eCTHUYHON KIETKU
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Puc. 3.4. MunumanbsHble rabapuTHBIE pa3Mephl pa3HbIX BUIOB JICCTHUYHBIX KIETOK (pacCYUTaHbI Ha BBICOTY

staxa 3,0 M, pazmep npoctynu — 250 MM, pazmep nojactyneHka — 200 Mm)

®opma npeacTraBJieHus pe3yJbTaTa: opOpMHUTH YepTexH Ha TUCT Ppopmara A-3. 3alUTUTH

BEITIOJTHEHHYIO PaboTy.

Kputepun onenkmn:

- «OTJIMYHO)» CTAaBUTCS B Cllyyae, Korja padoTa BHIIMOIHEHA B MTOJIHOM 00bEME ¢ COONI0IeHHEM
tpeboBanuit ECKJI u CITIC. PaGoTa BhINoIHEHA aKKypaTHO, IITamIl 3anojineH. [1pu 3amure paboTs
JIaHBI TIOJTHBIE OTBETHI HA 3aJaHHBIE MPENOAABATEIIEM BOIIPOCHI.

- «XOPOILO0» CTABUTCS B ClIydae, KOrja padoTa BbIIOJIIHEHA B ITOJHOM 00bEME, HO €

He3HauuTeNnbHbIM HapymeHnueM TpeboBanuit ECK/I u CIIJIC. PaGora BeImosHEHa akKypaTHO, HO
MMEIOTCS UCIIPABIIEHUS Ha JIUCTE, LITaMIl 3arnoiaHeH. [Ipu 3amuTe paboThl 1aHbI MTOJIHBIE OTBETHI Ha

3aIaHHBIC IPCTIOAABATCIIEM BOIIPOCHI.

- «KYAOBJIETBOPHUTECJIBHO» CTAaBUTCA B ClIy4dac, Korjga pa60Ta BBIIIOJIHEHA HE B IIOJTHOM O00BEME U C

He3HaunTesnbHbIM HapymeHnueM TpeboBanuit ECK/] u CII/IC. PaGota BbinosiHEHa aKKypaTHO, HO
MMEIOTCS UCIIPABIICHUS Ha JIUCTE, IITaMIl 3arnoiaHeH. [Ipu 3amuTe paboThl 1aHbl HEMOJIHBIE OTBETHI Ha

3aIaHHBIC IPCTIOAABATCIIEM BOIIPOCHI.

- «Hey/10BJIETBOPHUTEJBHO» CTABUTCA B CiIydae, Korja paboTa BbIIIOJIHEHA HE B ITIOJIHOM 00BbEME U €
Hapymenusimu TpedoBanuiit ECKJl u CIIJIC. Pabota BeInosHeHa HEaKKypaTHO U UMEIOTCS] UCIIPABICHUS

Ha JIUCTEC, IITAaMII HE 3aIllI0OJIHCH. HpI/I 3aluTe pa6OTBI HC JaHO HU OJHOI'0 IMTPAaBHUJIBHOT'O OTBETA HA

3aIaHHBIC IPCIOAaBaATCIIEM BOIIPOCHI.



IIpakTuyeckoe 3ansaTue Ne 14

IMocTpoenue niiaHa NPOMBIILJIEHHOTO 31aHHUS ¢ NPOPA0OTKOM KOHCTPYKTUBHBIX 3JIEMEHTOB U
COOTBETCTBYIOLIEH MPUBSA3KOI UX K pa30MBOYHBIM OCSIM.

Henab: 3akpenuTh 3HAHUSA IO KOHCTPYKTUBHBIM CHUCTE€MaM M KOHCTPYKTHUBHBIM D3JIeMEHTaM
MPOMBIIIJICHHBIX 3AaHUN. [IpUBHUTH HABBIKM BBIOJIHCHUS APXUTEKTYPHO-CTPOUTEIBHBIX UYEPTEKEH.
HayuuTe cTyneHTOB pa30uparbcs B MPOEKTHOM JOKyMeHTauuu. HayduTbcs NPOEKTHPOBATH
KOHCTPYKTHUBHYIO CHCTEMY IIPOMBIIUICHHOTO 3/IaHUSI.

Bbinosinus padory, Bel Oyaere:

YMETh!

— VY 1.1.02 - nogOupath cTpoUTEIbHBIE KOHCTPYKIIMH JIJIsl pa3pab0TKU apXUTEKTYPHO-CTPOUTEIBHBIX
YepTexKen;

— VY 1.1.03 - n101p30BaThCsl KOMIIBIOTEPOM C IPUMEHEHUEM CIELUAIN3UPOBAHHOIO IPOIrPAMMHOT0
ob0ecreucHus;

— VY 1.3.01 nmoabupaTh cTpoUTEIbHBIE KOHCTPYKIIMH JIJIsl pa3paboTKU apXUTEKTYPHO-CTPOUTEIHHBIX
yepTexen

— VY 1.3.02 nonbp30BaThCsi KOMIBIOTEPOM C IPUMEHEHUEM CIIEUAIU3UPOBAHHOTO IPOTrPAMMHOT0
obecrieyeHus

— VY 1.3.04 uyurtath NpOEKTHO-TEXHOJIOTUYECKYIO JOKYMEHTALMIO

MarepunanbHoe obecneyeHue:

- METOJMUYECKOE yKa3aHHUE IO BIIOJIHEHHIO TPAKTUYECKON pabOThI;

- CTPOUTENIbHbIE KATaJIOTH.

3aganme:

[lo mapamerpaM HEOOXOAMMO BBIUEPTUTH KOHCTPYKTUBHYIO CHCTEMY NPOMBIIUIEHHOTO 3/1aHUS C
0003HaYEHHEM BCEX KOHCTPYKTUBHBIX 3JIEMEHTOB, 00pa3yIOIIUX HECYIIIMNA OCTOB 3/1aHUS.

TonmuHa HapyXHBIX U BHYTPEHHUX HECYIIMX CTE€H, IIar U KOJIMYECTBO IIaroB MPUHUMAIOTCS IO
3agaHuio. KoHCTpykTHBHas cxema BbeluepuMBaercss B MacmTabe 1:100 Ha nucre ¢opmata A-3 ¢
cobmonenuem tpedoanuit ECKJI u CITIC.

ITopsinok BbINoJIHEeHUs padoThI:
1. - ompenenuTh BapuaHT, 10 KOTOPOMY HEOOXOAMMO BBIIOIHUTD TPAKTUYECKYIO paboTy;
2. - COINIaCHO JIaHHBIM, ONPEAETUTh HEOOXOIUMBbIE MapaMeTpbl KOHCTPYKTUBHOW CHCTEMBI
IIPOMBITIICHHOTO 31aHUS;
3. - BBINOJHUTH 4epTéx B MacmrTabe 1:100 Ha nucte popmata A-3 c colmroneHueM TpeOOBaHUIA
ECKJ u CIIAC.
4. -TO0TOBYIO pabOTY 3alIUTHUTb.

Xon paborhr:

O0beMHO-TVIAHUPOBOYHOE PELICHUE

Ilo KOHCTPYKTMBHOM CHCTEME 3JaHHME OTHOCUTCS K KapKacHbIM. Kapkac 31aHHUS COCTOUT U3
nonepevyHbx [1-00pa3HbIX paM, COEIMHEHHBIX B MPOJOJBLHOM HampaBieHHH. llomepeuHble pambl
00pa3oBaHbl KOJIOHHAMH, JKECTKO 3allleMJICHHBIMH B ()YHJAAMEHT, U HIAPHUPHO OMHMPAIOIIMMUCS Ha HUX
CTPOMMIBHBIMU KOHCTPYKIMSIMU — Oankamu uin pepmamu (pucyHok 3.1). B nmpononbHOM HarpaBieHUN
KECTKOCTb  37aHUsl  OOecreyuBaeTcs CBA3SIMM 10  KOJOHHAM, IMOJKPaHOBBIMH  Oalikamu,
MOJACTPONMIbHBIMU OajKaMH, a TakKe JKECTKUM JIMCKOM TMOKPBITUS. 3/aHHWe B IUIAHE HMEET
PSIMOYTOJIBHYIO (OpMY.
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Toyppanoade Ganoe

Puc 3.1 Kapsox ypmnes

OcHoBa Kapkaca 37aHHS — KOJIOHHBI — PAacIOJIOKEHbl MO olpeaeraeHHon cucteme. Kaxmoit
KOJIOHHE, KaK ¥ JII0O0OMY HECYIIeMYy 3JIEMEHTY, MPUCBAUBAIOTCS KOOPIMHAIIMOHHBIC Pa30MBOYHBIC OCH —
TOpU30HTaNbHAS W  BepTUKanbHas. OcH BceX KOJIOHH TIpU TMEPEeceYeHHH O0O0pa3yloT Tak
HAa3BIBAEMYIO CemK)y KoJOHH. B MONepeYyHOM HAIPaBJICHUH PACCTOSHUE MEXKIY KOJOHHAMH DPAaBHICTCS
MpoJIeTy, a B TPOJOJILHOM — INAry KOJIOHH. [Iponemom Ha3bIBaeTCs O0BEM 3/IaHUs, OrpaHUYCHHBIN
MPOJOJBHBIMA  PSJIAMH  KOJOHH ¥ TOPIEBBIMH CTCHaMHU. [IpOMBINUICHHBIC 3/1aHUs OBIBAIOT
OJTHOIIPOJICTHBIMU M MHOT'OITPOJICTHBIMH.

[IpoekTupoBaHwe 3HaHUs HAYMHASTCS C pa3pabOTKM IUTaHA, IOCKOJIBKY IUIAH PacKphIBAET
KOHCTPYKTUBHYIO CXEMY 37aHHUs, a Takke (DYHKIMOHAIBHYIO CBs3b INMOMEHICHHU. Pa3paboTka muiaHa
MIPOMBIIIIJICHHOTO 3/JaHUsI HAUMHAETCSI C HAHECEHUSI OCEH M MPOPUCOBKU CETKH KOJIOHH (pUCYHOK 3.2).

KoJioHHBI 11€Xa 10 PacIoNIOKEHUIO B 3[JaHUU ACTATCS HA CpedHue U KpaliHue, a IO Ha3HAYCHUI0 —
Ha ocHogHble N (haxeepkosblie. OCHOBHBIC KOJOHHBI 3IaHWS BOCHPUHUMAIOT HArpy3Kd OT KpPaHOBOTO
000pyI0BaHUsl, CTPONUIBHBIX KOHCTPYKIUI, CTCHOBBIX TAHEJICH B MPOJOJIBHOM HAIPaBJICHUU 3[IaHHUsI, a
(haxBEepKOBBIE — HATPY3KY TOJIHKO OT TOPIIEBBIX CTCHOBBIX TTAHEIICH.
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KononHBI Ha IUTaHe 37aHUS HE BCET/Ia PacIoiiaraloTcsl CTPOro Ha MPECceYeHUH pa30MBOYHBIX OCEH.
CylecTByeT MOHATUE «NPUBAZKA DNeMEHMA» - ITO PACTION0KEHUE TEOMETPUIECKUX OCEH AIIEMEHTa MU
ero TpaHeil OTHOCUTEIbHO DPAa3OMBOYHBIX Oced 31aHusA. [Ipu NPOEKTHPOBaHMM II€Xa HPUMEHSIOTCS
CIIENyIOIME IPUBSA3KU KOJIOHH: LeHTpaibHas (y3en 1, pucyHok 3.3) — Korjga reoMeTpUuYECKUE OCH
3JIEMEHTa COBMAJAIOT C Pa30MBOYHBIMH OCSIMU 3JaHMS; HyJeBas (y3en 2, pucyHOK 3.4) — Korjga rpaHb
3J€MEHTa COBMAJAECT ¢ pa3OMBOYHON oChio; mpuBs3ka «500» (y31bl 3 u 4, pucynku 3.5 u 3.6) — korga
reoMeTpUYecKast OCh AJIEMEHTa OTCTOUT OT pa30MBOYHON ocH 31aHus Ha 500 MM.

® Fomermce

Par 13 Tjonpamaces tpeeucso Pac. 34, Hysceas opsmasa

Puc. 35, Thpmemuscs «500» Pac. 36 Tipsmxsa « 500

Jlia ynobcTBa MpOEKTUPOBAHUS BCE pa3Mephl 3/1aHus (IIMpPUHA U BBICOTA MPOJIETOB, IIAr KOJOHH,
pa3Mepbl 3JIEMEHTOB) YHU(PHUIIMPOBAHBI, T. €. KPATHBI ONPEIACICHHOMY 4YHUCTy —MoOoyno. B kadectBe
OCHOBHOTO IPHUHAT Moaysb M, paBHbslil 100 MM, B KadecTBE AOMOJIHUTENBHBIX — YKPYITHEHHBIE MOJYJIN:
3M (300 mm), 6M (600 mm), 12M (1200 mm), 15M (1500 mm), 30M (3000 mm), 60M (6000 mm). HTupuna
MIPOJIETOB B 3/TaHUM MpUHATa KpaTHOM 60M (6 meTpam): 12 M, 18 M u 24 m.

Jligs MoHTaxka o0OpynoBaHHMs, a Takke i oOecredeHHs] 5BaKyalluM B 3JaHUM IeXa
IIPEyCMOTPEHBI BOPOTA, PACcIONIOKEHHbIE B KpalfHUX MpoJieTax ¢ JIByX CTOPOH mposera. s ynobHoro
BBbE3J1a B 3/IaHUE NEpe]] BOPOTAMH HEOOXOAUMO YCTPOMCTBO maHayca. s nmepexona U3 37aHUS 1ieXa B
3/1aHKMEe aJIMUHUCTPATUBHO-OBITOBOTO KOpPITyca 3alpOEKTUPOBAHA JIBEPb.

Jliig mepeMertieHyst BHyTpU 37aHUsl TPY30B, a TakyKe JUIsl MOHTa)ka 000pYyJJ0BaHMsI B 3[JaHUH 1I€Xa B
KaX/IOM IMpOJIETE PacIOJIOKEHO MOJbEMHO-TPAHCIOPTHOE OOOPYJAOBAaHUE — OMOPHBIE MIIH MO/IBECHBIE
KpaHBbI.

Kpa#nsbl a5exTpudeckue 0JHOOaTOYHbIE MOABECHBIE IPY30II0IbEMHOCTBIO 1-5 T, ympaBisiemble ¢
110J1a, U3TOTABIMBAIOTCS OJHOMIPOJIETHBIMU U JIBYXIIpOJeTHBIMU. KpaH cOCTOUT M3 JIErKOro MOCTa WU
Hecyliel OanKku, CHaOXKEHHOW AJIEKTPUYECKON Talbl0 M DJEKTPUYECKMM MEXaHU3MOM IE€pEIBHXKEHUS.
KpanoBble myTH MOABEIINBAIOTCS K CTPOMMJIBHBIM KOHCTPYKUHUSAM (Oankam uinu (gepmam). YHOpapisioT
MOJIBECHBIMM KpaHaMu ¢ moja 1exa. OCHOBHbIE mapaMeTpbl M pa3Mepbl Hanbojee pacnpoCTpaHEHHBIX
KpaHOB NpuBeJeHBI B Tabnuue A.1, npunoxenue A.

Jlpyroil TUII KpaHOB — MOCTOBBIE 3JIEKTPHUUECKHE ONOPHblE KPaHbl TPY30I0IEMHOCTEIO 10 50 T.
OnopHBI KpaH COCTOMT M3 HECYIEro MOCTa, MEePEeKpPhIBAIOLIEr0 MPOJeT MOMEUIEHHUsS, MEXaHHU3MOB
NIEPEIBUKEHNUS U IBUTAIOLIEICS BIOJIb MOCTA TEJIEKKH C MEXaHU3MOM NTOABEMA. Y TIPABJISIOT MOCTOBBIMU
KpaHaMH W3 MOJIBEIIEHHOW K MOCTy KaOWHBI MJIM C Toja Lexa BpyuHyrwo. Ilepensurarorcsi onopHbie
KpaHbl 10 pelbcaM, YJI0KEHHBIM Ha BEPXHUH MOSC MOAKpaHOBOH Oanku. OCHOBHBIE TapaMeTPhl OMOPHBIX
KpaHOB MPUBEJEHBI B Tabnuue A.2, npuioxeHue A.



Kapkac

Kapkac mpoekTupyemMoro mpOMBIIIIICHHOTO 3[aHus, KaK ObUIO OTMEUEHO B MPEIBIAYIICH TIaBe,
00pa3oBaH IONEPEYHBIMU paMaMH, COCTUHEHHBIMA MEXAy co0O0il B MPOJOILHOM HampaBieHUH. Pambl
COCTOSIT M3 KOJIOHH, YCTAHOBJICHHBIX B (DyHIAMEHT, ¥ 0ajloK Wwin (epM MOKPBITHS, ONMUPAIOIIUXCS Ha
KOJIOHHBI. Kapkacel TpPOMBINUICHHBIX 3JaHUKA  OBIBAIOT  JKEJIE300€TOHHBIMHM, METAJUINYECKUMU,
JCPEBIHHBIMH W KOMOMHUPOBaHHBIMH. J[JIs1 yNPOIICHUsS KYpCOBOTO NPOCKTHPOBAHUS PACCMOTPUM
TOJILKO ’KeJe300eToHHbI Kapkac. Ilo crmocoOy Bo3BeleHHs JKEIe300€TOHHBIE KapKachl AENATCS Ha
MOHOJIUTHBIE (KOHCTPYKIIMU HW3TOTABJIMBAIOT W3 TPUBE3EHHOIO OETOHA HAa CTPOMTENBHOH IUIOMIAJIKE),
cOOpHBIEC (KOHCTPYKIIMK M3TOTABIMBAIOT HA 3aBOJIE U MPHUBO3ST TOTOBBIMU HA CTPOMUTEIBHYIO IJIOLIAIKY
I COOPKH) U COOPHO-MOHOJIUTHBIE (KOHCTPYKIIMM YaCTUYHO M3TOTABJIMBAIOT HA 3aBOJIC, YACTHYHO — HA
CTPOUTENBHON MIomaake). B mpoekte mpuMemM cOOpHO-MOHOIUTHBIA KapKac, B KOTOPOM (hyHIaMEHTHI
3aIPOEKTUPOBAHBI MOHOJIMTHBIMH, & BCE OCTAJIbHBIC KOHCTPYKIIUH — COOPHBIMHU.

OO BUJ MPOMBILIUIEHHOTO 3[JaHUS MIPECTAaBIIeH HA pUCyHKe 4.1.

KoJionnb1

OchosHble  KONOHHBLI B CUCTEME KapKaca BOCIPHUHMMAIOT Harpy3Kd BepTHKaJbHBIE (BEC
KOHCTPYKIIMH, KOMMYHUKaIUi, 00OpYyJOBaHUs) W TOPU3OHTAIbHBIC (BETPOBBIC, OT TCPEABIIKCHUSI
KpaHOB, CeHCMHYecKHe), W TmepemaloT wux Ha  (yHmament. Qaxeepkogvle  KOJNOHHbI U
CMOUKY BOCIIPUHUMAIOT HAarpy3KH TOJIBKO OT CTEHOBBIX MaHenedl. OCHOBHBIE KOJIOHHBI KpailHero psjaa
UMEIOT CEYCHHE, KaK MPaBUJIO, MEHBIIEE MO IJIOUIAH, YeM KOJOHHBI CPETHETO psiaa. ITO MPOUCXOAUT
MOTOMY, YTO CpEJHHUE KOJIOHHBI BOCHPHHUMAIOT HArpy3Ky OOJIBIIYIO MO BEIMYUHE, YeM KpaiHue
KOJIOHHBI. Pa3sMepsl KOJIOHH MOAOHPAIOT B 3aBUCUMOCTH OT BBICOTHI 3/1aHUS, TUTIA KpaHa U HArpy3Kd Ha
KOJIOHHBI. [l 31maHuil Oe3 Mocmosvix ONnopHuIX Kparoe pa3pabdOTaHbl JKEIE300CTOHHBIC COOpHBIC
KOJIOHHBI TPSIMOYTOJIBHOTO CEUYEHHsI C KOHCOJSIMH JUIS OINHPAHUS CTPONMMJIBHBIX KOHCTPYKIMHA |
OceckoHcoNIbHBIC (TpuiiokeHue b, Ttabmuna b.2). s 3maHuii ¢ mocmoeuimu OnopuviMu KpaHamu —
&Kene300eTOHHBIE COOpHBIE KOJIOHHBI TPSMOYTOJIBHOTO CEYEHHUSI C KOHCOJSIMH ISl ONMUpPaHUs
MOAKPaHOBBIX Oasiok (mpwioxenue b, Tabmuma b.1). JKeme3oOeroHHbie (axBepKOBBIE KOJOHHBI
ceueHueM 300 X 300 MM ycraHaBIMBAIOTCS B TOpPILE IpoJjieTa B MECTax IEpeceyeHusi ocedl Npu
OTCYTCTBUHM OCHOBHOM KOJIOHHBI (CM. pHC. 3.2). PaxBepKOBbIE CTONKH yCTAaHABIUBAIOTCS B TOPLE 3/1aHUS
BJIOJIb KPAafHUX M CPEIHUX PSIIOB OCHOBHBIX KOJIOHH PSIIOM € KOJMOHHOW. CTOWKHM M3rOTaBIMBAIOTCS U3
MeTajula, UMEIOT JIByTaBpOBOE MM KopoOuaToe cedyeHue. Pazmep ceueHust (paxBEepKOBBIX CTOEK 3aBUCUT
OT pa3MepoB CEYECHUS M TPUBS3KH OCHOBHOM KOJOHHBL. DaxXxBEepKOBBIE KOJIOHHBI OIHMPAOT Ha
caMoCTOsITeNbHbIE (YHIaMEHThl WIM Ha (YHIaMEHTh OCHOBHBIX KOJIOHH, €CIM OHHU PaCIOJIOXKEHBI
psIoM.




Puc. 4.1. O0wmuii B IPOMBIIUICHHOTO 31aHHUS
1 — cpeaHMe KOJIIOHHBI; 2 — TUIMTHI IOKPBITHS; 3 — CBETOa’palMoHHbIe (poHapu; 4 — KpaitHue
KOJIOHHBI;, 5 — KOJIOHHBI ITPOI0IBHOTO (haxBepKa (IIpH mare KpaHuX KOJIOHH 12 M); 6 — CTEHOBBIE
NaHesH; 7 — CTPONMIbHBIE KOHCTPYKIUH ((hepmbl); 8 — HOAKpaHOBBIE OANIKH.

DyHIAMEHTbI

KosoHHBI ycTaHaBIUBAaOTCS B (hyHOAMeHmbl, KOTOPbIE MPEICTABIAIOT COOOW OTAEIbHBIE OMOPHI
I0J1 KOXJyI0 KOJIOHHY. PYHAMEHT COCTOUT U3 MOJKOJIOHHUKA C OTBEPCTUEM (CTAKaHOM) JUISl 3a7€JIKU
KOJIOHHBI ¥ OTHO-, IBYX- U TPEXCTYIEHYATOH IIIUTHON YacTu (cM. pucyHoK 4.2). O0pe3 (BepxHHil Kpaii)
(GbyHIaMEHTOB TOJ Kele300eTOHHBIE KOJOHHBI pacronaraercs Ha otmerke muHyc 0,15 M, BbicoTa
yctynoB (crymeneir) paBHa 0,3 u 0,45 M. Pa3mepsl kOoHKpeTHOro ¢GyHIaMEHTa, B TOM YHCJIE BBICOTY
MOJIKOJIOHHWKA W TJIyOMHY CTakaHa, BBIOMPAIOT B 3aBUCHMOCTH OT BUAA KOJOHHBI, €€ pPa3MepoB H
Harpy3Kku, nepeaaBaeMoil KoJIoHHON Ha QyHaameHT. Pasmepsl pyHaamMeHTa TakyKe 3aBUCAT OT IIIyOMHBI
3aJI0KEHHUS MOJIOMBHI (PyHIaMEHTa, XapaKTePUCTUK IPYHTA, HATMYXS WIK OTCYTCTBUS nojBana. Tabnuna
pasMepoB aiisi moadopa (yHAaMeHTa mpuBeleHa B mpuiioxkeHuu B. dyHaameHTHBIN y3ed B paspese
IIPEACTABIIEH B IPWIIOKeHUH U.

dyH1aMeHTHBIE 0aJIKH

[locne M™oOHTaka KOJOHH B (yHZaMEHTHI M MX 3aMOHOJMYMBAHUSA Ha (QyHIaMEHTHI
yCTaHABIUBAIOT hyHOamenmuvle Oanku. OHU HEOOXOAMMBI JUIS OIUPAHHUS CTEHOBBIX IMaHENed Hu
o0ecrieyeHns1 KEeCTKOCTH Kapkaca 3aanus. COOopHBIE jkene300eToHHbIE (yHIaMEHTHBIE OAJKU OMUPAIOT
Ha OETOHHBbIE CTONOUKYU (IPUIIUBBI), YCTpauBaeMble B Mpejesiax MoAKOJIOHHUKOB. DyHnaMeHTHBIE Oanku
YCTaHABJIMBAIOT 110 BCeMy MepuMeTpy 3aanus. /imHa (yHIaMEHTHBIX OaloK COTJIaCyeTcst ¢ Iarom
KOJIOHH, pa3MepaMu MOJKOJOHHHMKAa U MeCcTOM Ykiaaku. [lomepedunoe ceuenue G6anku mpeacTaBiIeHO Ha
pucyHke 4.3.

Pac 42 Jleramm $yanaenTa HADYXHOO a2 ENNGHE

Bepx ¢pynnamentHsix 6anok pacnonararoT Ha 30 mm (otmeTka —0,030) HIKE ypOBHS YUCTOrO IM0JIa
(ormetka 0,000). Ha sToM ypoBHE ycTpaMBarOT TMIPOM3OJAILMIO M3 OJHOTO-JBYX CJOEB PYJIOHHOTO
Marepuaia Ha MaCTHUKE WM W3 IIEMEHTHO-IIECYaHOro pacTBopa tommuHou 30 mm. g npenoxpaHeHus
6aJI0K OT JeopMalluy MPH My4YE€HUH IPYHTOB JENIA0OT MOCHINKY U3 [IJIaKa U MecKa.

[To nmepumeTrpy 31aHUS C HApYKHOH CTOPOHBI YCTpamBalOT OTMOCTKY M3 acdanbra uium OeToHa
mupuHoit 0,9 — 1,5 M ¢ ykiaoHOM OT cTeHbl He MeHee 1:12. DyHaamMeHTHBIH y3€ll NpPECTaBIEH B
MpuioKeHnu B.
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IMonkpaHoBbIie 0aJIKU

Ilookpanosvie 6anku ¢ yIOKEHHBIMH MO HHUM pelIbCaMH OOpa3ylOT NYTH JBMXKEHHUS OIOPHBIX
MOCTOBBIX KpaHOB. OHM NpUIAIOT TAKXKE IONOJIHUTEIBHYIO NPOCTPAHCTBEHHYIO JKECTKOCTh KapKacy
3nanus. JKene300eTOHHbIE MOAKPAaHOBBIE OAIKHM JJIs IIara KOJOHH 6 M 3alpOEKTHPOBAHBI TaBPOBOTO
CEYEHUs, MOJ KpaHbl TPY30MOABEMHOCTBIO 10 32 T. balKky yCTaHaBIMBAIOT BJOJb NPOJIETOB 3[aHUS U
ONUPAIOT HA KOHCOJIM KOJIOHH. K KOJOHHaM Oanku KpemsiT CBapKOH 3aKIaHBIX JeTalleil 1 aHKePHBIMH
Oonramu. Bo u3bexanue ynapoB MOCTOBBIX KPAaHOB O KOJIOHHBI TOPLIOBOTO (haXBepKa 3JaHMs Ha KOHLAX

Puc. 4 .4. OanaHHe HOHKpaHOBOﬁ OaJIKi Ha KOHCOJIb KOJIOHHEI U KOHCTPYKIU KOHICBOT'O YIIOpa
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Puc. 4.6. IlogkpanoBast 6anka s 1mara KOJOHH 6 M

CrponuniibHble KOHCTPYKIUHA

IIpu mare KojaoHH 6 M HeCylUMe KOHCTPYKIHMM MOKPBITUH U3 COOpHOro *kene300eToHa COCTOST
TOJIBKO M3 CTPOINWIBHBIX 3JIeMEHTOB. CTpONUIbHBIE KOHCTPYKLHMHU HEOOXOAMMBI Ul ONUPaHMs IUIUT
MOKPBITHS U 3JIEMEHTOB KPOBJIM, OHU O0ECIEYHMBAIOT JKECTKOCTh 3/1aHUS B IONEPEYHOM HAIpaBJICHUU.
CrponuibHbIe KOHCTPYKIIUH BBIIOIHSAIOT B BUJIE OAI0K U (hepm.

JIByckaTHble OalKH peleTyaToro THUMa U3 cOOpHOro xXene3o0eToHa MpelIHa3HAYaATCs s
MOKPBITUH 34aHUH C TIOJIBECHBIMU U OTIOPHBIMU KpaHaMH IpH wupuHe nposiera 12 u 18 m (pucyHok 4.9).

®epMbl U3 cOOPHOTrO Kene300eToHa NMpeIHa3HaYeHbl ISl IepeKphITus nposietoB 18 u 24 m. Jlns
HOKPBITUH C MaJIOYKJIOHHOW KpoOBJeH mpumeHsiercs ¢epMa 0e3pacKOCHOrO THIMA C JIONOJHUTEIbHBIMU
CTOMKAMM HaJ BEPXHUM II0SCOM, KOTOpBIE CIIyXaT ONOpaMH JUIs IUIMT HMOKPBITHS UpUHON 3 M. s
MOKPBITUI CO CKAaTHOM KpoBJIeH IpeaycMOoTpeHa gpepma 0e3pacKoCHOro THIa 6e3 TOMOIHUTENbHBIX CTOEK

(pucynox 4.8).
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IInuThl NOKPHITHS

[InUTHl TOKPBITHH IPOMBIIIJIEHHOIO 3/aHUS OTHOCATCS Kak K JJIEMEHTaM Kapkaca, Tak U K
3JIEMEHTaM MOKPBITUM. B mpoekTe 3/1aHus NCIOIB3YIOTCS MIIUTHI JKeIe300€TOHHbIE PEOPHUCThIE JJIMHOM 6
M u mupuHod 1,5 m 3,0 m. IIpononbHble pebpa MIMTHI CIyXKaT A €€ ONUPaHUsS Ha CTPONMUIIbHBIE
KOHCTPYKLIMH, a MONepeYHble 00ECIeUnBaIOT KECTKOCTh caMOM MIUTHI. [ImuThl KpensTcs k Oankam win
(dbepMaM C MOMOIIBIO CBAPKHU 3aKJIaJHBIX JI€Tallel, MPeJyCMOTPEHHBIX Ha KOHIAX MPOJOJIbHBIX pedep
wmT. 11IBbI MeXny miMTaMu 3amoyIHAIOT OETOHOM, YTO OOECHEeurMBAET COBMECTHYIO paboTy IUIUT H,
CJIEI0BATEIBHO, KECTKOCTh JUCKA ITOKPBITHSL.

[1nuTHl NepekphITUii TpeIcTaBIeHbl Ha pucyHke 4.10.
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Pac_4.10_ Ilsxera nepesymarmaid

CreHbl, 0OKHA, BOPOTA, ABEpPH

B npoextupyeMoM 31aHUM IPUHATHI CTEHBI, BO3BOAUMBIE U3 CTEHOBBIX Na”enel. [1o koHcTpykun
CTEHbI IPUHATHI HEHECYIIME (HaBECHBIE), KOTOPBIE BHIMOJIHSIIOT B OCHOBHOM Orpaxjaroniue GyHkuuu. Ux
Macca TMOJHOCTBIO TepelaeTcs Ha KOJOHHBI Kapkaca M (axBepka 3a MCKIIOYCHHEM HIKHETO



MMOJIOKOHHOTO sipyca, OmHparomerocss Ha ¢yHaaMeHTHble Oanku. KoOMOHHBI BOCHPHHMMAIOT MAaccy
HABECHBIX CTEH Yepe3 pureiu Gpaxpepka WM Yepe3 CTaJbHbIe OMIOPHBIE CTOIMKU OCHOBHBIX KOJIOHH.

CornacHo yHU(UKAIMH, BBICOTY OCHOBHBIX CTEHOBBIX M OKOHHBIX IMAHEICH MOMIYUHSIOT MOMYITIO
300 MM u npuHHMaroT paBHod 1,2 u 1,8 M (mobopnas 0,6 m). CTeHOBBIC MaHENIM MPEICTABICHBI Ha
pucyHnke 4.11.

CreHoBBIE TAHENIN «HAOUPAIOT» MO BBICOTE, COOIOAAst ONpEe/IeIeHHbIE TPEOOBaHUS:

1. llokonpHYIO (HUKHIOK) MMaHEb B OCHOBHOM MPUHUMAIOT BBHICOTOU 1,2 M.

2. Jlanee, kak MpaBUJIO, pacIioararT JIBe WK 00Jiee OKOHHBIC MMaHeJId BhICOTOM 1,8 1 1,2 M.

3. 3aTeM yCTaHABIMBAIOT OJHY MJIM HECKOJbKO IIYXHX CTCHOBBIX IMaHEJEH, a TOTOM €Ile OJHY —
JIBE€ OKOHHBIE C TAKUM PAacyeTOM, YTOOBI OKHO HE OKa3aJI0Ch HAPOTHUB MOAKPAHOBOM OajKu.

4. B BepxHeil yacTu 37aHUs TOPU30HTAIBHBIN II0OB OCHOBHBIX CTEHOBBIX IAHEJEH B IeNAX yno0cTBa
MOHTa)a zienaroT Ha 0,6 M HUKe OTMETKH HH3a HECYLIUX KOHCTPYKLIHMM MOKPBITHSI.

5. Camast BepXHsisi HaHETb JTOJKHA OBITH BBIIIE YPOBHS KPOBJIH MpUMepHO Ha 600 MM.

6. OKOHHBIC MaHENH, KAK MPAaBWIO, HE YCTAHABIMBAIOT B TOPLEBBIX CTEHAX W B KpaWHUX IIarax
KOJIOHH MPOJOJIbHBIX CTE€H 3aHMUS.

7. JAnuHy OKOHHBIX MaHemel cneayeT OpaTh, Kak mpaBuiio, MeHsbIe 6,0 M (4,5 uiu 3,0 M), 4ToOBI 11O
BO3MO>KHOCTH U30€XKaTh JICHTOYHOTO (CIUIOIIHOTO) OCTEKIICHUSI.

8. KonmnuecTBo, 1iIMHA U BBICOTAa OKOHHBIX MMaHENIeN JUKTYETCS OCBELIEHHOCTBIO BHYTPH 3/1aHMUS, TO
€CTh, B KOHEYHOM MTOTE, 3aBUCHUT OT IIIMPUHBI 3[JaHUS.

OxkHna noka3asbl Ha pucyHke 4.12.
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Puc. 4.12. OxoHHBIE TaHETN

B TopueBbIxX cTeHax 34aHuA B KpalHUX IPOJIETaX MpeaycMOTpeHsbl BopoTta. [Ipu ycrporicTBe BOpOT
BMECTO CTEHOBBIX IIaHEJEeW yCTaHAaBIUBAETCS JKeJIe300€TOHHAs WM KHUPIWYHAs pama BOPOT, H
HaBEIIMBAIOTCS TOJIOTHA (CTBOPKH) BOpOoT. B Mecre ycTpoiicTBa maHayca TPYHT JOMOJIHUTEIBHO
YIUIOTHSETCA W yCTpauBaeTcs OETOHHAas MOJAroTOBKa MoJ maHayc. dparMeHT BOpPOT Ha IUIaHE M Ha

paspese mpejcTaBiicH Ha pucyHke 4.13.

Jlna mepexonaa u3 3AaHUA L1eXa B 3[JaHHE aJMUHUCTPATUBHO-OBITOBOTO KOpITyca 3almpOeKTUPOBaHA
IBepb. B MecTe ycTpoiicTBa JBEpU CTEHOBBIE TIAHEIM 3aMEHAIOTCA KHUPIHYHOW KIIAJKOW,

YCTaHaBJIMBACTCA ABCPHOC ITOJIOTHO.
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Pac 413 Ppauent nuana ¢ mz0bdpaxrAEed ROPOT

JInHuUM YepTexa

UroObl "epTex ObUI BBHIPA3UTENBHBIM M JIETKO YUTAJCS, OH JOJDKEH OBITh O(OpMIICH JTHHHSIMHU
pa3NUYHOM TOJIIMHBI M HauepraHus. JIMHUM depTexa, MX HadepTaHHWE, TOJIIMHA W Ha3HAYEeHUE
ycranosnensl FOCT 2.303-68*.

OcHOBHasl JIMHUS 4YepTeXa — 3TO JMHUA BHUJUMOIO KOHTypa. TONIIMHY CIUIONIHONH OCHOBHOM
JTUHUY S BRIOUparoT oT 0,5 10 1,4 MM B 3aBHCHMOCTH OT BEJIMYUHBI M CIIO)KHOCTH U300paXKCHHUS, a TAKKE
oT ¢opmara M Ha3zHaueHHs dyepTeka. BblOpaHHbIE TONIIUHBI JUHUNA JOJKHBI ObITh OJUHAKOBBIMM JJIS
BCeX M300pakeHUI Ha JaHHOM YE€PTEXkE, BHIITIOJHEHHBIX B OJJHOM MacuITade.

[Ipy BBINOJHEHMHM IUTPUXOBBIX JIMHUM JUIMHA LITPUXOB JOJDKHA OBITH OJMHAKOBOM U
YBEJIMUUBATBCA BMECTE C YBEIMYEHHEM TOJMIIMHBI JHUHUNA. LITpUXIYyHKTHpPHBIE JUHUM JIOJIKHBI
nepeceKaTbCcs M 3aKaHUMBAThCS LITPUXaMH, a HE TOUYKaMU. Pa3mepHble uuciia U HaAIUCH HE JIOJIKHBI
nepeceKaThes C JIMHUSAMHU 4depTeka. Pamky depTeka, TaOMUIBI, OCHOBHYIO HAINHNCh W CHENU(UKAITUH
BBITIOJHSAIOT CIUIOIIHBIMH JIMHUSAMH TOJIIIHUHOM S.

Koopaunanuonnsie ocn

Ha wu3o0paskeHMM Kak[IOrO 3JaHHUs MJIM COOPYKEHHUS YKa3blBalOT KOOPAMHAIMOHHBIE OCH M
MIPUCBANBAIOT UM CAMOCTOATEIbHYIO CUCTEMY 0003HAUCHUI.

KoopanHanoHHble OCH HAHOCAT Ha W300paKEHHMsI TOHKMMM LITPUXIYHKTUPHBIMH JIUHUSIMHU C
JUIMHHBIMH IITPUXaMH, 0003HA4al0T apaOCKUMHU [UPpaMy U MPOMUCHBIMU OYKBaMM PYCCKOTO ajipaBuTa
(3a uckIIrOYeHNEM OYKB E, 3, 1,0, X, L0, 4, I, b, bl, b) B kpyxxkax quamerpom 6 ;12 mm. [Iponycku B
U (POBBIX U OYKBEHHBIX (KPOME YKa3aHHbBIX) 0003HAUEHUSX KOOPAMHALIMOHHBIX OCEH HE JJOMYCKAIOTCA.

[Mudpamu 0603HaYaIOT KOOPAMHALMOHHBIE OCH 10 JJIMHHOM CTOPOHE 37JaHUs MM COOPYKEHUs (C
O0onbpmMM  KonumuecTBOM ocel). [locnenoBaTenbHOCTh IMPPOBBIX W OYKBEHHBIX 00O3HAuYEHUMN
KOOP/AMHAIIMOHHBIX OCeH MNPUHMMAIOT [0 IJJaHy CJeBa HamnpaBo M CHU3Y-BBepx. (OO0o3HaueHue
KOOPJIMHAIIMOHHBIX OCEHl HAHOCAT, Kak MpaBWiIO, MO JIEBOW M HI)KHEH CTOpOHAM IUIaHa 3[aHus U
COOPYKECHHS.

Jlis OTAENbHBIX 3JEMEHTOB, PACIOJIOKEHHBIX MEXKIYy KOOPAMHALMOHHBIMU OCSIMH OCHOBHBIX
HECYIIUX KOHCTPYKLHMH, HAHOCAT JOMOJHHUTEIbHbIE OCH M 0003HA4Yal0T MX B BHIE APOOHU: HAJ YEpTOi
YKa3bIBAIOT 0003HAYCHHE MPEIIIECTBYIONIEH KOOPAWHAIMOHHON OCH; TOJ] YePTOM — JITOMOJHHUTEIbHBIN
MOPSAIKOBBIM HOMEDP B IIpeieax y4acTKa MEXKy CMEKHBIMH KOOPAMHALMOHHBIMH OCSIMHU.

JlomyckaeTcsi KOOPAWHAIMOHHBIM OCSIM  (DaxBEpPKOBBIX KOJIOHH TIPUCBaWBaTh IU(PPOBbIE U
OyKBEeHHBIE 0003HAYECHHUsI B MPOJIOJKEHNE 0003HAUEHUH OCeil OCHOBHBIX KOJIOHH 0€3 JONOJHUTEIbHOTO
HOMepa.

IL1an 3Taxka

[Ipu BBITIOJIHEHUY TJIaHA 3Ta)Ka MOJO0KEHNE MHUMON TOPU30HTAIBHON CEKyIlel IOCKOCTH pa3pesa
IPUHUMAIOT Ha YPOBHE OKOHHBIX IpoeMoB (Koo 1 MeTpa Haj ypoBHEM Iojia) Miau Ha 1/3 BBICOTHI
M300pakaeMoro 3Taxa.



Ha rutane 31anus Bce 1€MEHTH U 000pYAOBaHUE, KOTOPbIE HAXOJATCS HUXKE IJIOCKOCTH CEYCHMS,
M300pa)aroTcsl CIUIOIIHOM JIMHUEH. DJNEeMEHThl U 000pYJOBaHME, PACIONIOKEHHbIE BBIIIE IUIOCKOCTH
CEUCHHsI, TOKAa3bIBAIOTCS IITPUXIMYHKTUPHON JHMHUEH C JBYMS TOYKaMH. YCIOBHbIE OOO3HAYCHHS
KpaHOBOT'0 000PYAOBaHUS U MOJIKPAHOBBIX ITyTeH MpuBeAeHBI B TabmuIe 2.

Ha nnan nexa n0mKHbI ObITh HAHECEHBI:

- KOOpJIMHAIIMOHHBIE pa30MBOYHBIE OCH;

- KOJIOHHBI OCHOBHBIE U ()aXBEPKOBBHIE;

- BOpOTa ¢ 0003HauUE€HUEM OTKPBIBaHMUSI, C TAHAYCaMH U YKa3aHUEM UX YKJIOHA;

- CTEHOBBIE U OKOHHBIE [TAHENIH C YKa3aHUEM CTHIKOB;

- YCIIOBHBIE N300paKeHUs TIOJJKPAHOBBIX ITyTEH ¢ yopaMH, ¢ MPUBSI3KaMU K pa30MBOYHBIM OCSIM;

- YCIIOBHBIE N300pakKeHUSI KPAHOB € YKa3aHUEM HX IPY30I0/bEMHOCTH;

- JIMHUU Pa3MEpPOB MEXJY OCSIMH, TOJNIIMHBI CTeH, IIMPHUHA OKOH, MIPOCTEHKOB, 00IIHEe rabapuThl
3/1aHus;

- YKa3aHue pa3pe3oB.

®dopma npeacraBjieHus pe3yabTara:
Odopmuts yepTexku Ha TUcT hopmaTta A-3. 3alIUTUTDH BBHITIOTHEHHYIO PaboTy.

Kpurepun oneHku:

- «OTJIMYHO)» CTaBUTCS B cilydyae, Korja padoTa BbIIOJHEHA B MOJHOM 00BEME C COOJIOJECHUEM
tpeboBanuit ECKJl u CIIJIC. PaGoTa BbIMOIHEHa akKypaTHO, IITaMn 3amoyiHeH. [lpu 3ammre paGoThbl
JIaHbl TIOJIHBIE OTBETHI HA 3a/IaHHbIE NIPENOJaBAaTEIEM BOIPOCHI.

- «XOpomlIo» CTaBUTCS B ciy4ae, Korja pa0oTa BBIIOJIHEHA B TOJHOM 00bEME, HO C
He3HauuTelnbHbIM HapymeHueM tpeboBanuii ECKJ[ u CIIJIC. PabGorta BbIIONHEHAa akKypaTHO, HO
MMEIOTCS MCIIpaBJICHMs] Ha JHCTe, Tamn 3amnoiHeH. [Ipu 3ammure paOoThl JaHBI MOJIHBIE OTBETHI HA
3aJIaHHBIE MIPETOaBaTeeM BOIPOCHI.

- «Y/10BJIETBOPHUTEJbHO» CTaBUTCS B Cllydae, Korja paboTa BBIIOJIHEHA HE B MOJHOM 00BEME U C
He3HauuTenbHbIM HapymeHueM tpeboBanuii ECKJl u CIIJIC. PabGota BhINONHEHAa akKypaTHO, HO
UMEIOTCS MCITIpaBJIEHUs] Ha JIMCTE, IuTamin 3anojHeH. [Ipu 3amuTe paboThl 1aHBl HEMOJHBIE OTBETHI Ha
3aJlaHHBIE MTPENoaBaTesieM BOIPOCHI.

- «HEY/JOBJIETBOPUTEJIBLHO» CTAaBUTCA B Cllyyae, KOrja paboTa BbINOJIHEHA HE B TIOJTHOM 00bEME U C
Hapymenusmu TpedoBanuiit ECK/] u CIIJIC. PaGoTta BbImofiHEHa HEAKKypaTHO U UMEIOTCS UCIIPaBICHUS
Ha JHcTe, mTaMn He 3amnoiHeH. [Ipu 3ammre pa®oThl HE JaHO HU OJHOTO MPaBHIBHOTO OTBETa Ha
3aJlaHHBIE MIPEnoaBaTesieM BOIPOCHI.



IIpakTuyeckoe 3ansiTue Ne 15
BoluepunBaHHe cXeMbl PACHOJIOKEHHS CTOJI0YATOr0 (PyHIaMeHTa

Henab: 3aKpenuTh 3HaHUS 0 KOHCTPYKTUBHOMY PEIICHUIO (PYHAAMEHTOB IPOMBIIIICHHBIX 3/1aHUH.
[IpuBUTH HABBIKU BBITIOJHEHUS apXUTEKTYPHO-CTPOUTENBHBIX YepTexkeil. HayuuTs cTyneHToB
pa3duparbcs B IPOCKTHOM JOKYMEHTAIIUH, HAYYUTHCS IPOSKTUPOBATH KOHCTPYKTHBHOE pEIlICHUE

(GyHIaMEHTOB MPOMBIIUIEHHBIX 3/1aHHH.

Beinosinus padory, Bel Oyaere ymers:
V¥ 1.1.02 - nogbuparb CTpOUTENbHBIE KOHCTPYKLUH ISl pa3padOTKU apXUTEKTypPHO-CTPOUTEIBHBIX

YepTexKeH;
VY 1.1.03 - n0s1b30BaThC KOMIBIOTEPOM C IPUMEHEHUEM CIIEIIMATU3UPOBAHHOTO MPOIPAMMHOIO

obOecreveHus;
V¥ 1.1.04 — onpenensth TAyOUHY 3a7105KeHHS (PyH/IaMEHTA,

V¥ 1.3.01 nogOupaTs cTpOUTENbHBIE KOHCTPYKIIMU JUIsl pa3pabOoTKU apXUTEKTYPHO-CTPOUTEIbHBIX

yepTexen
V¥ 1.3.0210:1630BaThCsl KOMIIBIOTEPOM € IPUMEHEHHUEM CIELMATIM3UPOBAHHOI'O IPOIPAMMHOTO

obecrieueHus
V¥ 1.3.03 onpenensath ri1youny 3anoxeHus GyHIaMeHTa

V¥ 1.3.044yuTaTh NPOEKTHO-TEXHOJIOTMUYECKYIO JOKYMEHTALUIO

MarepuajibHoe o0ecnieyeHue:
- METOJIMYECKOE YKa3aHHE IO BBHITOJIHEHUIO MTPAKTHUYECKON pabOThI;

- CTPOUTCIIbHBIC KaTaJIOTH.

3ananmue:
HO 3a1aHHBIM napaMeTpaM HGO6XO)II/IMO BI)I'-IepTI/ITI) IIJIaH q)YHHaMeHTOB HpOMBIHIJ'ICHHOFO 3daHUA

¢ 0003HaYCHHUEM BCEX KOHCTPYKTHUBHBIX 3JICMCHTOB.
TonmuHa HAPYXHBIX U BHYTPCHHUX HECYIIHUX CTCH, HIAall © KOJIMYCCTBO IIAaroB NPUHUMAKOTCS 110

3aJJaHUIO MTPAKTUYECKON paboTHI 8.
KoHcTpykTuBHOE penienne pyHaaMeHTOB MIPOMBIIIIEHHOTO 3[JaH1sl BEIYEPUUBAETCS B MaclITade

1:100 na nucre popmata A-3 ¢ cobmoaennem tpedosanuit ECKJ] u CITIC.
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Ilopsinok BbINOJHEHHSI padOThHI:



1 9Tam onpeaesnsseM MUPUHY COOPHBIX JIGHTOYHBIX (DYHIAMEHTOB M3 OCTOHHBIX OJIOKOB O]
HECYIIUE KOHCTPYKIINH, OMTUPAsCh HA TIaH IJOKOJIBLHOTO UJIH IMEPBOTO 3TaXeH 31aHus (IPaKTHIECKOe
3anstue 1).

[Ton HapyxHbIe cTeHbI TOMIUHOK 510 MM BbIOupaem 61oku mmpuHoi 500 MM mmu 600 MM (o
cTeHbl 640 MM), IO BHYTpeHHHE CTEHBI ToMMHON 380 MM — 6:10ku 400 MM, 11O/ CTEHBI TOMIIHHON 250
MM — 6510ku 300 MMm.

Mapku GpyHIaMEeHTHBIX 0JIOKOB BBIOpATh 11O MPUIIOKEHHIO B 1 BHECTH B TaOuIly crieriuuKami
COOPHBIX JKeJI€300€TOHHBIX JIEMEHTOB MPUIIOKEHHS A.

Tabnuma 2.1 [Ipumep 3anonHeHus cuenuduKanuu cOOPHbIX OETOHHBIX OJIOKOB

[To3. | O6o3HavyeHue HanmenoBanue Komnyectso Macca [Ipumeuanue
ell. KT
@yH/1aMEHTHBIE
O510KHK
1 I'OCT 13579-78 | ®BC 24.5.6 T 1630
2 I'OCT 13579-78 | ®BC 12.5.6 T 827
3 I'OCT 13579-78 | ®BC 9.5.6 T 610
®b-1 | TOCT 13579-78 | ®BC24.3.6 T 6 1000

2 sran BemonHenue niuaHa ¢pyHIaMEHTOB HAYMHAIOT C HAHECEHUS pa30MBOYHBIX Ocel. Y OTIeIbHO
CTOSIIIMX CTOJIOOB M KOJIOHH IepecedeHne 0ceil JOHKHO ObITh 0053aTEIbHO COXPAHEHO.

3 sran Ha nnane ¢pynaamenTa (pucyHok 2.1) moka3aTb MECTOIOJIOKEHUE U TPUBSI3KY OJIOKOB
JIEHTOYHOTOo (DyHJaMEeHTa O] HECYIIHE HAapyKHbIe CTeHBI ¢ MpuBA3Koi 130 mnmu 200 MM, aHATOTHYHO
IUIaHY LIOKOJIBHOTO WJIM IEPBOTO dTaxa.

Kontypsr pyrnamentoB o6BoasaT muHusiMu ToamuHon 0,5— 0,8 mm. Ha miane mokassIBaroT
KOH(HUTypaIHIo MMOI0MBH (PYHIaMEHTOB, (PyHIaMEHTHBIX OJIOKOB, YCTYIIBI JJISl TIEPEX0/1a OT OJHOM
TIIyOUHBI 3aJI0)KEHUSI K IPYTol U UX pa3Mepbl, MApKU COOPHBIX 3JIEMEHTOB WJIM UX MO3ULIUU U
MOHOJIUTHBIE Y4acTKu. [ 1yOuny 3an0xeHus GyHJaMEeHTOB Ha IJ1aHe 0003HaYaloT reo1e3NIeCcKoil
OTMETKOM. ['eoie3ndeckne OTMETKH yIOTpeOSIOT 17151 0003HAUEHUS TITYOUHBI 3aJI0KEHUS KaX/10T0
ycryna. MOHONUTHBIE y4acTKH 0003HAYa0T HAMHUCAMU HAa BEBIHOCHBIX MOJIKaX ¢ HymMeparuen
MOHOJIMTHBIX Y4acTKOB YM 1, YM 2 u 1. 1.

4 sran Ha nnane pyHaamMeHTa MOKa3bIBAIOTCS TAKKE pa3Mepbl MEXY OCIMU U KPallHUMH OCSMHU.
J1J1g TOJTHOTO BBISBIICHUSI KOHCTPYKIUU (pyHIaMEHTa JAl0T nornepeunble ceuenus. Cies cexyuieit
IJIOCKOCTH HAHOCST Ha IJIaHE B BUJIE Pa30MKHYTBIX IITPUXOB cO cTpenkaMu. CeueHust pyHIaMEHTOB
n3o0paxatot B Macitade 1:20 (pucynok 2.2).

Ha ceuennn n3o0paxkatoT KOHTYpPbI (PyH/JIaMeHTa, HU3a CTEHbI WK IJOKOJIS, a TAaKXKe MO0JI
MOMEIICHUS, TOBEPXHOCTh 3eMJIM U THApou3ossiiuio. [Ipu BeruepunBanum ceyenus GyHJaMEHTOB
HapYKHBIX CTEH JIAI0T H300pakKeHNEe OTMOCTKHU.

Ha ceyeHuun npocTaBisitoT pa3Mepsl YCTYIOB, OT/IEIbHBIX AJIEMEHTOB (PYH/IaMEHTOB, IIUPUHY
MOJIOMIBBI U 00pe3a pyHAaMeHTa, a TaK)Ke TOJIIIMHY CTEHBI C MPUBSA3KOM K ocsiM. PexomeHtyeTcs Takxke
yKa3aTh MapKy cOOpHBIX 3JIEMEHTOB U UX pa3Mephbl. Ha ceyeHusX cTaBAT OTMETKH I10J1a IEPBOIO Taxka
(0,000), o6pe3a u mogomIBE (PyHAAMEHTa, YPOBEHb [TOBEPXHOCTH 3€MJIU (PUCYHOK 2.2)

HTpuxoBky MareprasioB B ceueHusx BeIMONHAIOT 1o ['OCT 2.306.68 (npunoxenue I).

KoHTpoJibHBbIE BONIPOCHI

Kakne KOHCTpYKTUBHBIE CXeMbl ()yHIIAMEHTOB BbI 3HaeTe?

Kakue ¢pyHIaMeHTh Ha3bIBAIOTCS JIGHTOYHBIMH?

UYro BrusieT Ha rITyOUHY 3aloxeHus GyHaamenrta’?



B xakoM ciyqae BMeCTO JIGHTOUHBIX (DYHIAMEHTOB I10]1 CTEHAMHU MaJO3TAXHBIX 3aHUI
1es1eco00pa3Ho NPUMEHHUTD CTOI0YaThIe (yHIAMEHTHI?
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dopma npeacrapiaenus pesyabrara: OpopMuTh YepTeku Ha TUCT popmara A-3. 3alTUTUTH
BBHITIOJTHEHHYIO paboTy.

Kpurtepun onenku:

- «OTJIMYHO)» CTaBHUTCS B Clly4yae, Korja paboTa BBINOJIHEHA B TOTHOM 00bEME C COOMI0IEHUEM
tpeboBanuit ECKJI u CITJIC. PaGoTa BhINOIHEHA aKKypaTHO, ITaMIl 3anojiHeH. [1pu 3amure paboTsr
JIaHbI TIOJTHBIE OTBETHI HA 3a/IaHHbIE MTPENOoJaBaTeNIeM BOIPOCHI.

- «XOPOILL0» CTaBUTCS B cllyyae, Korja padoTa BBIINOIHEHA B TOJIHOM 00bEMe, HO C
He3HaunTelbHbIM HapymenueM TpeboBannii ECKJI u CITJIC. PabGoTa BeIlToTHEHA aKKYpaTHO, HO
MMEIOTCS CTIPABJICHUS Ha JIMCTE, IITaMIl 3anojiHeH. [Ipu 3amuTe paboThl TaHbI OJTHBIE OTBETHI HA
3aJIaHHBIE [IPETOaBaTeNeM BOIIPOCHI.

- «Y/10BJIETBOPHUTEJIBLHO» CTABUTCS B ClTydyae, KOrja paboTa BIIOJIHEHA HE B TIOJIHOM 00BEME U C
He3HaunTenbHbIM HapymenueM TpedoBanuii ECK/] u CII/JIC. PaGora BbimonHEHa akKKypaTHO, HO
MMEIOTCS UCIIPABIICHUS Ha JTUCTE, IITaMII 3arnoidHeH. [Ipu 3amuTe paboThl TaHbl HEMOJIHBIE OTBETHI Ha
3aJlaHHBIE MIPeroaBaTesieM BOMPOCHI.

- «Hey/10BJIETBOPHUTEJIBLHO» CTABUTCA B CiIydae, Korja paboTa BBIIIOJIHEHA HE B MOJIHOM 00BbEME U €
napymenusimu TpedoBanuit ECK/] u CITIC. PaGota BbImoTHEHa HEAKKYPATHO U UMEIOTCS UCTIPABICHUS
Ha JINCTE, IITaMI He 3anoiHed. [Ipu 3amure paboThl HE JaHO HU OJJHOTO MPaBUJIBHOI'O OTBETA HA
3aJIaHHBIE MIPENoaBaTesIeM BOIPOCHI.
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KoHcTpynpoBanue 0CHOBHBIX Y3JI0B CONPSIZKEHHUS 3J1€MEHTOB KeJ1e300eTOHHOT0 U CTAJIbHOI0
KAPKAacOB NPOMBIILIEHHOI0 31aHHU.

Henb: 3akpenuTh 3HAHHUA N0 NPOEKTUPOBAHUIO Y3JIOB COIPSDKEHMS] IPOMBIIUIEHHOIO 3AaHUS,
HAy4YUTh CTYJEHTOB pa3OupaTbCcsi B MPOEKTHOM JOKYMEHTAllMM, HAay4HUThCS IPOCKTHPOBATH IUIAH
OJIHO3TAYKHOT'O NPOMBIIIJIEHHOTO 3/1aHUS.

BbinosinuB padory, Bel Oyaere ymern:

— VY 1.1.02 - moxbupaTh CTPOUTEIBHBIE KOHCTPYKIIMU JJISl pa3pabOTKH apXUTEKTYPHO-CTPOUTEIBHBIX
YepTEKEH;

— VY 1.1.03 - noibp30BaThCS KOMIIBIOTEPOM C IPUMEHEHUEM CHEIUATM3UPOBAHHOIO MPOTrPaMMHOTO
o0OecreueHus;

— VY 13.04 yuTarh NPOEKTHO-TEXHOJOTUYECKYIO TIOKYMEHTALIUIO

MarepuanbHoe obecrieyeHnne:

- METOJIMYECKOE YKa3aHHE IO BBITOJIHEHUIO MTPAKTHUYECKON pabOoTHhI;

- CTPOUTENIHbHBIC KaTaJIOTH.

3ananue:

1. Haueptute y31bl 31aHUA

2. HauepTtute neranu 31aHusl.

IMopsiiok BbINOJIHEHUS PA0OTHI:

1. OTkpoiite ¢aiin, cozpaiite yepTex, BbIOEpUTE HYKHBIH (hopMart.

2. JIBOIHOH IIETYOK MBIIIK IO OCHOBHOM HajnucH, 3anoaHuTte no 'OCT Tabmuiy.

3. BeinoaHuTe pa3MeTKy YepTexka BCIIOMOTaTeIbHBIMU JIMHUSIMU, KOMIIOHOBKY BbIOEpHUTE
CaMOCTOATEIIBHO.

4. Ucronib3ys Ha TIIAaBHOM MaHEH CEPBUC, BRIOCPUTE MPOPIIIH OTPE30K HA MHCTPYMEHTAIbHOU
MaHeNH, BbIOUpas 3aJaHHbIC IMHUU B CTUIISAX JIMHUM HA MaHEIH CBOMCTB, BHIIIOJIHUTE YEPTEK.

5. BriOepute Ha HHCTpyMEHTaIbHOM nmaHenu kHonky O0o3HaueHue, BBox TekcTa, BBIMOJIHUTE BCE
HE0OXOIUMBIE HAAMHCH.

Xoa paGoTsI:

1. OTkpoiite ¢aiin, coznpaiite ueprex, BeiOepute popmar A4 ais BeIOTHEHUS 3a1aHus 1, 2,
opopmiieHrne 6€3 OCHOBHOM HAJIITUCH.

2. JIBOIHOM IMIETYOK MBIIIK IO OCHOBHOM HajmucH, 3anoaHute no 'OCT Tabnuiy.

3. CoxpaHuTe 4epTex, Co3/1aB Manky Mou TOKyMEHTHI, YKa3aB IpyIIy, MOATPYIIy, GaMuiIuio.

4. HauepTuTe OCHOBHYIO HA/AMKCh JIs MOSICHUTEIBHOM 3alIUCKU Pa3MEPOM I10 BbICOTE 15 MM 1o
mHe 130 M.

5. BeImoaHUTE pa3MeTKy uyepTeka BCIOMOTaTeIbHbIMU JTHHUSIMH, KOMIIOHOBKY BbIOEpPHUTE
CaMOCTOSATEIBHO.

6. Mcnonb3ys 0Tpe30K Ha HHCTPYMEHTAIbHON TTaHeN!, BRIOUpPast 3a/1aHHbIe TMHUH B CTUJISIX JTMHUU
Ha TIaHEJIU CBOMCTB, BHITIOJHUTE YEPTEK.

7. Ucnonb3yst Ha MHCTPYMEHTAIBHON NaHenn KHOMNKY PenaktupoBanue ¢pyHkuuto Konuposanue,
BBITIOJTHUTE IMMOBTOPSIOIINECS HA YEPTEKE TPUMHUTHUBBHI.

8. BeiOepuTe Ha HHCTpyMEHTaIbHOU NManenu kHonky O0o3Hadenne, BBoj TeKcTa, BHIIOTHUTE BCE
HEO0O0XO0IUMBbIE HAIIHCH.

9. [Ipu BeIYepUMBaHUY TAOJUII HA TTIABHOW MaHenu Beioepute MHCcTpyMenTsl, Co3naTtek TabmuIy,
3aroJIHUTE TI0 TIOJTYYEHHOMY 3aIaHHIO.

10. IIpoBepbTe yeprex. 48

11. IlpocTaBbTe pa3zmepsl.
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dopma npeacTaBieHus pe3yabTara: BhIIOIHEHHBIN YePTEXK COXPAHIETCS B ANKe rpymmsl Mou
JOKYMEHTBI 110]1 (haMHUIIMEN BBINOJIHUBLIETO YEPTEkK CTYIEHTA.
Yeprex OLCHUBACTCA MIPEIIOJABATEIIEM.

Kpurtepun onenku:

«OTJHMYHO» CTaBUTCA B ciyyae, Korjga paboTa BBIIIOJIHEHA B MOJHOM 00BEME € COOIOJIEHUEM
tpeboBanuii ECK/[ u CIIZIC. PaGota BeIoNHEHAa aKKypaTHO, mTaMi 3amnoiHeH. [Ipu 3ammre paboTbl
JIaHbI TIOJTHBIE OTBETHI HA 3a/IaHHbIE MIPENOoJaBaTeNIeM BOMPOCHI.

- «XOpolIO» CTaBUTCS B Ccllyyae, Korja pa0oTa BBIOJIHEHA B TIOJMHOM O0O0bEME, HO C
He3HaunTenbHBIM Hapymenuem tpedoBanuii ECKJ[ m CIIJIC. PaGorta BbImojHEHa akKypaTHO, HO
UMEIOTCS HCIIPaBJICHHUs Ha JIUCTE, IITaMIl 3aroyiHeH. [Ipu 3ammre paGoThl JaHBI MOJIHBIE OTBETHI Ha
3aJlaHHBIE MIPerojaBaTesieM BOIPOCHI.

- «Y/10BJIETBOPHUTEJIbHO» CTaBUTCS B ClIydae, Korjaa paboTa BBIIOJIHEHA HE B TMOJHOM 00BEME U C
He3HaunTenbHBIM Hapymenuem tpedoBanuii ECKJ] u CIIJIC. PabGora BbIOIHEHA aKKypaTHO, HO
HMMEIOTCSl MCIPABJICHMs Ha JIUCTE, IITaMI 3amnojiHeH. Ilpu 3ammre paOoThl AaHbl HEMOJIHBIE OTBETHI Ha
3aJlaHHBIE MIPeroaBaTesieM BOMPOCHI.

- «HeY/0BJIETBOPUTEJIBLHO» CTAaBUTCA B Cllydae, KOrja padoTa BEINOIHEHA HE B TIOJTHOM 00BbEME U C
napymenusmu tpedoanuit ECKJ[ u CIT/JIC. PaboTa BbInmogHeHa HEAKKYPaTHO U MMEIOTCS UCIIPABIICHUS
Ha JHcTe, mTaMn He 3amonHeH. [Ipu 3ammre pa®oThl HE MAaHO HU OJHOTO TMPABHIBHOTO OTBETa Ha
3aJlaHHBIE MIPEToaBaTesieM BOMPOCHI.
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Pa3paboTka cxeMbl IVIAHMPOBOYHOH OPraHU3AIUM 3eMeJIbLHOI0 yuacTka. Pacuer TexHuko-
sxoHoOMHYeckux nmokaszareaei CIIO3Y.

Leapb 3aHATHSA: 3aKPENUTh TEOPETUUECKUI MaTepHall, HAyYUTbCS BHITIOTHATH T€HEPabHBIN MJ1aH
ycaieOHOM 3aCTPOMKU U PACCUUTHIBATh TEXHUKO-3KOHOMUYECKHE MMOKA3aTEeIH T'eHIUIaHa.

Bbinosinus padory, Bel Oyaere:

ymemy:

VY 1.1.03 - n0s1b30BaThC KOMIBIOTEPOM C MIPUMEHEHUEM CIIEIIMATU3UPOBAHHOTO MPOIPAMMHOIO
obecreucHus;

VY 1.3.0210:1630BaThCsl KOMIIBIOTEPOM C IPUMEHEHHUEM CHEIHATM3UPOBAHHOTO TPOrPAMMHOTO
obecrniedeHus

V¥ 1.3.044yuTaTh NPOEKTHO-TEXHOJIOTMYECKYIO JOKYMEHTALUIO

Cojaep:xkaHue 3aHATHSA COTJIACHO 3aJJaHHBIM BapHaHTaM Ha MIJLTUMETPOBOI Oymare gpopmaTa A4
B MacmTabe 1:200 BEIUepTUTH TeHEepANIbHBIN TUIaH ycaieOHOM 3aCTPORKH M PACCYUTHIBATH TEXHUKO-
SKOHOMUYECKHE IMOKA3aTEeIH I'eHILIaHa.

O6pazen mokasas Ha puc. 8.1

Hcxonnbie nannbie: HIMBHYyaIbHBIE 3a/1aHUSL.

Ilopsinok BbINOJHEHHS PadOTHI:

1. Hanectu KOHTYpBI IpUYycaeOHOTo yyacTKa IIIOMAIbI0 OT 600-1200M° 1 TOPU3OHTATN (JINHUSMH
TOJIIUHON S/3, Te S - TOJNIIMHA THHUHA BUUMOTO KOHTYpa, paBHas 0,6-0,8 MM), TOJBKO Ha y9acTKax, HE
3aTPOHYTHIX BEPTUKAIBHON MJIAaHUPOBKOI uepe3 0,5 M, XapakTepu3ymoiiue peabed MECTHOCTH U
pa3MecTUTh Ha HEM IPOEKTUPYEMOE 3/1aHHE, XO3SICTBEHHBIE TIOCTPONKHU U rapax (eciiu TaKOBbIE
MMEIOTCS JTMHUSIMH TONIMHON 1,5S), 03e1eHeHnst JOpoKeK U MOABE3I0B, YCIOBHBIE 0003HAUCHUSI.
Bokpyr koHTYpa 3/1aHUS, COOPYKEHHS TTOKA3bIBAIOT OTMOCTKY IHpuHOH 0,5-1 M 1 Bhe3/THbIE MaHTYCHI,
Hapy’KHbIE JIECTHUIIBI U TUIOIIAAKH Y BXOJIOB (JIMHUSAMH TOJNIIMHON S/2), (pucyHOK 8.1).

XKunoit 10M IpOEKTUPYIOT HA YYacTKe C OTCTYIIOM OT €T0 IPAaHHULIbI (CO CTOPOHBI YJIUIbI) HE MEHEE
3 M. IIpu pazmenieHnn Ha y4acTKe X03sHCTBEHHBIX IIOCTPOEK CIENYET YUUTHIBATh, YTO PACCTOSIHUE OT
CTEH JKWJIBIX KOMHAT C OKHaMH JI0 APYTUX CTPOCHUN JJOJHKHO OBITh HE MeHee 6...8 M, Ha reHepaibHOM
IUTaHE MOKa3bIBAIOT TAKXKE IEMEHTHI 0J1aroyCTpoicTBa U 03€JIEHEHHSI, TPOTYaphl U MObE3/IHBIE JOPOTH.
PaccrosiHMe OT CTEH JKMIIOTO 3/1aHUs 10 CTBOJIOB JEPEBBEB - 5 M, 10 KycTapHHKa — 1,5 M. Paccrossaue ot
OrpakJIeHMs yyacTka 710 TpoTyapa — oT 0.8 M, mupuHa TpoTtyapa —oT 1 M, OT Kpasi TpoTyapa A0
aBTosoporu — 0,8 M, IIMpHHA aBTOAOPOTH OJHOIIOJIOCHON — 3,5 M, ABYXIOJIOCHOM - 6M.

2. BeINOTHUTH BEPTUKAIIbHYIO IPUBSI3KY 3/1aHUS K yYACTKY MECTHOCTH. BepTukanbHas npussi3zka
3/1aHUs K yYaCTKY MECTHOCTH BBIIIOJIHSAETCS 10 CIEAYIOIEMY MPaBUILy:

1) Ecau Touka JIeXHUT Ha TOPU30HTANIN, TO €€ OTMETKA paBHA OTMETKE 3TOM rOPU30HTAIH.

2) Ecnu Touka J€XUT MEXly TOPU30HTAISIMH, TO HAJ0 IPOBECTHU YEPE3 ITY TOUKY JIMHUIO,
NEPIEHIUKYIAPHYIO K COCEHUM FOPU30HTAIAM U U3MEPHUTH JUIMHY OTpe3Ka M B MM (pacCTOSIHUE OT
MUTAIIIeH TOPU3OHTAITH JI0 TOUKH) U paccTosiHUE 0 B MM MEXy TOPH30HTAISIMU C TOMOIIBIO JTHHEHKH.

3) BrluncieHne 4epHbIX OTMETOK YIJIOB 3[JaHUs IPOM3BOIUTCS 10 (hopmyie:

m h

H A= H Mi.20p* +

rJie M — paccTosiHUE OT Mt niel d TOpU30OHTAIIH,

d — paccrosiHuE MEXy TOPU3OHTAIISIMH,

h — BeIcOTa ceuenus penbeda

4) BeruucieHHbIE YepHbIE OTMETKH YIJIOB 3/1aHUS MPOCTABIIAIOTCS HAa YePTEKe MO BHIHOCHBIMU
MOJIKaMH, TIPOBEJICHHBIMU OT YTJIOB OTMOCTKH 3/1aHusl (PUCYHOK 8.1).

5) BruncnsieM MpoekTHYIO (KpacHy10) OTMETKY IUTAHUPYEMOM TOpU30HTAIBHOM IO 1K1, OHA
YCJIOBHO paBHAa MakCUMaJbHOW yepHOU oT™MeTKe Tuttoc 0,20, neneHHoi Ha 4:



H np =H Amaxt 0.2

6) BbruncieHHyIo MPOEKTHYIO OTMETKY IIPOCTABIISIIOT Ha/l BHIHOCHBIMH ITOJIKAMH.

3._Breraucnsiem abCoMOTHYIO OTMETKY TI0JIa IIEPBOTO 3Taxa

H abe. — H np. + huox;

riae H ,, — npoeKkTHas OTMETKa CIUIAHMPOBAHHOM TOBEPXHOCTH,

Nyox — BBICOTA IIOKOJIA, ONpeeNsieMas OT [oJIa EPBOrO 3TaXa 0 CINIAHUPOBAHHOW IIOBEPXHOCTH

AOCOIOTHAsI OTMETKY, COOTBETCTBYIOILIYIO YCJIOBHOM HYJIEBOW OTMETKE, IPUHATON B
CTPOMUTENLHBIX Pa0OUrX YepTexax 3/1aHus, COOPYKEHHUS, TOMEIIAIOT Ha MOJIKE JIMHUU-BBIHOCKH U

0603HAYAIOT 3HAKOM

4. ITpocTaBUTH pa3Mephl.

5 Paccumutarp TOII renminana: mo reHepagbHOMY IJIaHY HEOOXOAMMO MPUBECTH OCHOBHBIE
TEXHUKO-3KOHOMHUYECKHE MTOKA3aTEINH;

11, — nyomanb yJyacTka, M;

11, — momaae 3aCTpOUKH, M;

11y, — mmomanb 1OpoOr U MOIIEHBIX TIJIOMIAIOK, M;

11,; — momanb 03eJIEeHEHUs, M;

Kaacmpzns / 11 )

K ucn. mep. :( Ha + Hb.n) / Hy .

KoHnTpoJbHbIe BOpochI

Kak onpenenuTh KpacHbI€ U Y€pHbIE OTMETKH?

Kaxk onpenenuts aOCOMOTHYIO OTMETKY YHCTOTO 10JIa 31aHus?

Kak paccuurars miomaab 3acTpoiKku?

s Ycnobrsie o0003HaYeRUA
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Pucynok 8.1 I'errutan M 1:500

MarepuanbHoe obecniedyeHre: MylbTUMEIUITHBIE CPEICTBA XPAHEHNUS, IEPENAUN U
npeJcTaBIeHus HHPOpMalLU, YIeOHO-MeToInYecKas JOKYMEeHTaIus, TuakTuueckue cpeactna; [1K.

3aganme:

1. Haueptute ycinoBHble 0003Hau€HUs, MPUMEHsIEMbIE Ha T€HILJIaHe.
2. Haueprute po3y BETpOB.

3. HauepTtuTe reHepanbHbli IUIaH 3aCTPOMKH MPOMBIIIIIEHHON 30HBI.
4. HauepTuTe reHepanbHbIi MJ1aH 3aCTPOMKY YKUIION 30HBI.

5. HauepTtuTte Tabnuily ¢ SKCIIMKauen 3JaHUi U COOPYKEHHH.
Ilopsinok BbINOJIHEHHS Pa0OTHI:



1. OTkpoiite ¢aiin, cozpaiite uepTex, BbIOEpUTE HYKHBIH (hopMmart.

2. JIBOWHOM IIEITYOK MBIIIH 110 OCHOBHOM HajmucH, 3anoiaHuTe no 'OCT tabmwmiy.

3. BeinonaHuTe pa3MeTKy YepTexa BCIIOMOTaTeIbHBIMU JIMHUSIMU, KOMIIOHOBKY BbIOEpHUTE
CaMOCTOSITENILHO.

4. Ucnonb3ys OTPE30K HAa MHCTPYMEHTAIBHOW MTaHeNH, BEIOUpasi 3aJaHHbBIC TUHUY B CTUJISIX TUHUH
Ha TIaHeJIu CBOMCTB, BHITIOJHUTE YEPTEXK.

5. BriOepute Ha HHCTPYMEHTAJILHOM MaHeIN KHOMKY 0003HAaYeHHUE, BBOJ TEKCTA, BHIMIOJHUTE BCE
HE0OXOIUMBbIE HAAMKCH.

Xopn padoThl:

1. Otkpoiite aitn, co3paiite yepTex, BeioepuTe dhopmat A4 11l BRIMOTHEHUS 3a1aHus 1,2,
odopmiieHre 6€3 OCHOBHOW HAIHCH.

2. Otkpoiite daiin, cozmaiiTe yepTex, BeioepuTe hopmar A2 OpUeHTAIMS TOPU3OHTAIbHAS JJIS
BBITOJIHEHUS 3a/1aHus 4,5 ohopMiieHne ¢ OCHOBHON HaIHUCHIO.

3. JIBOIHO# IIETYOK MBIIIN 110 OCHOBHOM HaanucH, 3anoiaauTe mo ['OCT Tabnuiry.

4. CoxpaHHUTE YepPTEkK, CO3/1aB Manky Mou JOKYMEHTBI, yKa3aB TPYIILY, MOATPYIIY, (paMHUIIuio.

5. HauepTuTe OCHOBHYIO HAAMKCH JUIS MOSICHUTEILHOM 3aMCKH pa3MepPOM 10 BBICOTE 15 MM 10
mHe 130 M.

6. BemmonmHuTe pa3zMeTKy yepTeska BCIOMOTraTeIbHbIMU JTMHUSMU, KOMIIOHOBKY BBHIOEpUTE
CaMOCTOATEIBHO.

7. Ucnonb3ysl OTpe30K Ha MHCTPYMEHTAIbHON MTaHeNu, BRIOUpPast 3a/1aHHbIe JTMHUH B CTUJISIX JTUHUU
Ha MaHEeJIU CBOMCTB, BHITIOJHUTE YEPTEK.

8. Mcnonb3ys Ha MHCTpYMEHTAIIbHOM MMaHeIu KHONKY PegakTupoBanue GyHKIIMN KOMPOBAHUE,
BBITIOJIHUTE IMMOBTOPSIONINECS HA YEPTEKE IPUMUTHUBEL. 13

9. Beibepute Ha HHCTPYMEHTAILHOI MMaHEe N KHOMKY 0003HAaUY€HKe, BBOJ TEKCTa, BHIIOJIHUTE BCE
HEO0OXOTUMBIC HAIHCH.

10. TIpu BeruepunBaHuyM TaOIUI] HA TJIABHOM MaHETH BBIOEPUTE UHCTPYMEHTHI, CO3/aTh Ta0IHILY,
3aro0JIHUTE IO MOJYYEHHOMY 3aJaHHUIO0

9. IIpoBepbTe UepTEXK.

10. IlpocTaBbTe pazMepsl

) [EHEPA/BHOM TVIAH 359 T'EHIVIAH JKWJION NOCTPOMKHA
v, I'aGapuTHble pa3Mepsbl NOCTPOEK I'eHIJIAHA
S Ne rabaputHbie | Ne | rabapuTHbIe
_ pasmMepbl, M pasMepbl, M
: 1 10x23 8 |9x10
: 2 10x20 9 |8x20
X 3 8x40 10 | 10x18
21 gl —1 4 8x65 11 | 9x9
Prm—) of 5 8x75 12 | 9x20
y 5 1 s 1 6 8x15 13 | 7x7
. ] i : 7 5x5 14 | 20x25
] | 1 &% | 15 | 12x35
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T'EHILJTAH CTPOUTEJIbHOM IIOINAJIKHA SC/IOBHAE OBOIHASERMA
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dopma npeacraBiaeHus pe3yabTara: BoIIOTHEHHBIN YepTeX COXpAHIETCs B anke rpymmsl Mou
JOKYMEHTHI 110]1 (haMHJTUEH BBIIOJIHUBIIETO YEPTEK CTYICHTA.

Ueprex olleHUBAETCS MPENOIABATEIIEM.

Jliig o1ieHKM 00pa30BaTEIbHBIX JOCTHXKEHUN 00yUaroXcsl IPUMEHSIETCS YHUBEpCaibHas 1IKaja
UX OLICHKHU

[Tponent KadecTBeHHast OIIEHKA YPOBHS MTOJITOTOBKH
pe3yIbTaTUBHOCTH Oamn BepOAJIbHBIN aHAJIOT
(IpaBUIILHBIX OTBETOB) (oT™meTKa)

90 + 100 5 OTIUYHO

80 + 89 4 XOPOIIO

70 +79 3 YIIOBJICTBOPUTEIHHO

Menee 70 2 HEYJI0BJIETBOPUTEIIBHO




IIpakTuyeckoe 3ansiTue Ne 18

TexHu4yeckHe XapaKTePUCTUKHU CTPOUTEIbHBIX MATEPHAJI0B KOHCTPYKIHIH: HOPMAaTHBHbIE,
pacuyéTHbIE

Henb: 3akpenuTh 3HaHMSI, [TOJIyYEHHBIE 110 TEME, HayunuThcs nob3oBarbes CII i onpeneneHus
TEXHUUYECKUX XapaKTEPUCTUK MAaTEPHUAJIOB.
Boinosinus padory, Bel Oyaere ymers:
— V¥V 1.2.02 — BBINOJHATH pacU€Thl HArpy30K, ICUCTBYIOIIUX HA KOHCTPYKIIHUH;
— V¥V 1.2.04 — BBINIOJHATH CTATUYECKUI PacyeT;
— V¥ 1.2.05 — nonbupath ceueHue IeMeHTa OT MIPUIIOKEHHBIX Harpy30K;
— VY 1.2.07 — npoBepsATh HECYIIYIO CIIOCOOHOCTh KOHCTPYKIIHIA;,

3aganue 1. 110 337aHHBIM MapaMeTpaM TaOJIUI] ONPEACIUTh MOKa3aTeIn MaTePHAIOB.
IMopsiiok BBINOJTHEHHS PA0OTHI:
1. OmpeneiauTh HOPMAaTUBHOE U PACYETHOE COMPOTUBIICHHUE CTANM MO MPEeNly TeKYYeCTH COTJIACHO
IAHHBIM TaOJIHUIIBI

Howmep Bapuanrta HaumenoBanue cTajam Toammua npokara, MM
1 C235 2
2 C235 8
3 C245 4
4 C245 12
5 C245 26
6 C255 4
7 C255 12
8 C255 26
9 C285 46
10 C285 88
11 C285 4
12 C345 12
13 C345 26
14 C375 46
15 C375 88
16 C375 4
17 C390 12
18 C390 26
17 C390 12
18 C440 26
19 C440 12
20 C440 46
21 C590 6
22 C590 24
23 C590 48
24 C235 2
25 C235 8
26 C245 4
27 C245 12
28 C245 26
29 C255 4

30 C255 12




2. Onpe;[eJme PaCYCTHOC COMPOTHUBIICHUC NPCBCCHUHBI 110 TaAHHBIM Ta6JII/II_ILI

Homep HanpsizkeHHoe cocToOsIHUE XapakrepucTuKa Copr IHopoaa
BapHaHTAa 3J1eMeHTa JApeBeCUHBbI JApeBeCUHBbI
1 u3rud IPSIMOYTOJIBHOE 1/K45 akauwus
CeueHue
BeIcOTOH 710 50CM,
mupuHou 110 11em
2 CKaTHe BJOJIb BOJIOKOH IIPSIMOYTOJIBHOE 2/K40 KneH
CeueHue
BeIcOTOH 710 50CM,
mupuHou 110 11em
3 CMSATHE BJI0JIb BOJIOKOH IIPSIMOYTOJIBHOE 3/K35 JIMCTBEHHMIIA
CeueHue eBporenckas
BeIcOTOH 710 50CM,
mpuHou 110 11em
4 pacTsKEHUE MONEPEK KJIEEHAsl IpeBECUHA 1/K45 SICeHb
BOJIOKOH
3) u3ruo IPSIMOYTOJIbHOE 2/K40 JUCTBEHHMIIA
CEYeHHUE BBICOTOM ATOHCKAs
cBeie 11 1o 50cMm,
KMPUHOM cBbiiie 11 10
13¢
6 Cc)KaThe BOOJIb BOJIOKOH [IPSAMOYTOJIBHOE 3/K35 JIMCTBEHHHUIIA
CEUYEHHE BBICOTOU
ceeire 11 go 50cm,
mupuHoOM cBbimie 11 1o
13c
7 CMSATHE BJI0JIb BOJIOKOH IIPSAMOYTOJIBHOE 1/K45 KeJp CHOupCKuii
CEUYEHHE BBICOTOU
cBoie 11 go 50cm,
WUpPUHOM cBbile 11 10
13c
8 pacTsKeHUE BIOIb BOJIOKOH HEKJIECHBIE DJIEMEHTBI 2/K40 KEeIp
Kpacnosipckoro
Kpas
9 pacTsKEHUE BIOJIb BOJOKOH HEKJICCHBIE DJIEMEHTBI 3/K35 ToMonb
10 pacTsDKEHHE BJIOJIb BOJIOKOH KJIeEHas! IpeBECHHA 1/K45 Byk
11 pacCTsKEHUE BJIOJIb BOJIOKOH KJIE€Hasl IPEBECUHA 2/K40 ay6
12 c)KaTHe Mo Bcel uiouiaau 0€e3 XapaKkTepUCTUKU 3/K35 nuxTa
MONEPEK BOJIOKOH
13 CMSTHE O BCEH IIIOMIAIN 0e3 XapaKTEePUCTHKHU 1/K45 keapa
nonepek BOIOKOH KpacHosipckuii
14 CKaJIbIBAHHUE BIOJIb 0e3 XapaKTepUCTUKU 2/K40 akaums
BOJIOKOH NP U3THOe
15 CKaJIbIBAaHUE BJI0JIb HEKJIECHbIE 3JIEMEHTHI 3/K35 KneH
BOJIOKOH MpH U3rude
16 CKaJIbIBaHUE BJIOIb HEKJICEHBIC DJIEMEHTHI 1/K45 JIMCTBEHHHIIA
BOJIOKOH MpH U3rnde eBpoTeiicKas
17 CKaJIbIBAHHUE BIOJb KJICCHAs IPEBECHHA 2/K40 siCeHb
BOJIOKOH MpH U3rnde
18 CKaJIbIBAaHUE BIIOJIb KJIEEHasl IpEBECUHA 3/K35 JINCTBEHHHIIA
BOJIOKOH MpH U3rnde SITIOHCKAs!




17 CKaJIbIBaHUE BIOJb 0e3 XapaKTEePUCTHKU 1/K45 JINCTBEHHUIA
BOJIOKOH IIpU M3rube

18 CKaJIBIBAHUE BJIOJTh 0e3 XapaKkTepUCTUKU 2/K40 KeJIp CUOMPCKUI
BOJIOKOH B JIOOOBOM BpyOKe

19 CKaJIbIBAaHUE BIIOJIb HEKJICEHBIC JI€MEHTHI 3/K35 KEeIp
BOJIOKOH B JIOOOBOM BpyOKe Kpacnosipckoro

Kpast

20 CKa/JbIBaHUE BAOJb KJIeeHas peBeCHHa 1/K45 TOMNosb
BOJIOKOH B JIOOOBOM BpYOKe

21 CKaJIbIBaHUE NOIIEPEK 0e3 XapaKTepUCTHKH 2/K40 Byk
BOJIOKOH B COCJTUHEHUSIX

22 CKaJIbIBAaHUE MTONIEPEK HEKJIECHBIE JIEMEHTBI 3/K35 ay6
BOJIOKOH B COSJTMHEHUSX

23 CKaJIbIBAHUE MTONIEPEK KJIEEHasl IpeBECUHA 1/K45 nMxra
BOJIOKOH B COCJIUHCHHUSIX

24 CMSITHE [0 BCEH IUIOLIAAN B OIMOPHBIX YACTIX 2/K40 Keopa
TorepeK BOIOKOH KOHCTPYKIIUH KpacHosipckuit

25 pacTsbKeHUE TIoTepeK 0e3 XapaKTepUCTUKU 3/K35 Tononb
BOJIOKOH

26 CKaJIbIBaHUE BJOIb HEKJIEEHBIE 3JIEMEHTHI 1/K45 OyK
BOJIOKOH IpU U3rude

27 pacTsKEHUE BIIOJIb BOJIOKOH KJIEEHAas! JPEBECUHA 2/K40 ay6

28 CKaJIbIBaHHUE BJIOJIb B ONOPHBIX YaCTSIX 3/K35 nuxTa
BOJIOKOH MpHU U3THOe KOHCTPYKLUU

29 CKaJIbIBaHUE BIOJb KJIeeHas IpeBeCHHa 1/K45 keagpa
BOJIOKOH B JIOOOBOM BpyOKe KpacHosipckuii

30 CoKaTHE 110 BCeH IIIoaan B OIMOPHBIX YACTIX 2/K40 TOMnonb
MOTIEPEK BOJIOKOH KOHCTPYKIIUH

3. OmpenenuTh HOPMAaTHBHOE, PACIETHOE COMPOTUBIICHUSI K MOJIYJIb YIPYTOCTH OETOHA TIO JAHHBIM

TaOJINIBI
B:;‘:"‘;:l;a Bun Beron Knace
CONPOTHBJICHUS 0eToHa

1 pAacTsKEHHE OCEBOE | MEJIKO3EPHUCTBINA IPpyNIlbl B aBTOKIIABHOIO TBEPACHUS B15

2 CXKaTHE 0CEBOE TSKEIIbIM €CTECTBEHHOI'O TBEPACHHUS B3,5

3 pacTsDKEHHE OCEBOE | TSKEJIbI MOJABEPTrHYTHIM aBTOKJIABHOM 00paboTke B5

4 CXKaTHE 0CEBOE TSKEIIbIM €CTECTBEHHOI'O TBEPACHHUS B3,5

5 pPacTsKEHUE OCEBOE | MEJIKO3EPHUCTBIN Ipynibl A €CTECTBEHHOTO TBEPACHMS B5

6 CKaTHE OCEBOE JIETKUI MapKu 1o cpesiHel motHocty Mapku D800 B2,5

7 pPacTsKEHUE OCEBOE | MEJIKO3EPHUCTBIN Ipynibl b eCTECTBEHHOTO TBEPIOCTH B3,5

8 CXKaTUE OCEBOE SYEHCTHIN aBTOKJIABHOTO TBEPACHUS MAapKH 10 CPETHEN B1.5
wioTHOCTH Mapku D500

9 paCTSKEHUE OCEBOE | MEJIKO3EpHUCTHIN Ipynnbl B aBTOKIaBHOTO TBEpACHUS B15

10 | cxarue oceBoe TSDKEJIBIN, OABEPTHYTHIN TEIIOBOKH 00paboTKe MpU B5
aTMOC(hEepHOM JTaBJICHUH

11 pPaCTSHKEHUE OCEBOE | JIETKUM MPH MEJIKOM 3allOJIHUTENE TIJIOTHOM 110 B2,5
cpeaneit otHoctu mapku D1000

12 Cc)KaTHE OCEBOE TSDKEITBIN €CTECTBEHHOTO TBEPICHHS B12,5

13 | pacTskeHHe 0ceBO€ | MENIKO3EpPHUCTHIN Tpynibl b ecTecCTBEHHOro TBEpIEHUs B7,5

14 | cxarue oceBoe JIETKUW TIPU MEJIKOM 3aIlOTHUTEIIE TIIOTHOM T10 B5
cpeaneit otHoctu Mmapku D1000




15 | pacTshkenue oceBoe | Jerkui mo cpefHeit miotHocTy Mapku D 1000 B3.,5

16 | cxarue oceBoe MEJKO3EPHUCTBIN rpynnbl A €CTECTBEHHOTO TBEPACHUS B10

17 pPaCTSHKEHUE OCEBOE | JIETKUM MapKHM 1Mo cpeaHen mioTHoctu Mapku D800 B3.5

18 CXKaTHE 0CEBOE MEJIKO3EpHUCTHIN Ipynibl b €CTECTBEHHOTO TBEPAOCTH B5

17 pPacCTSHKEHUE OCEBOE | SYCUCTBIM aBTOKJIABHOTO TBEPJICHUSI MApKH MO CpeaHEN B2,5
wiotHocT Mapku D500

18 C)KaTHhe 0CeBOE MEJIKO3EPHUCTBIN Ipynibl B aBTOKJIAaBHOTO TBEPICHUS B3.5

19 | pacTshkeHHe OCEBOE | TSDKENBIN, MOABEPTHYTHIM TEINIOBOM 00paboTKe mpu B1.5
aTMoc(hepHOM TaBICHUH

20 | cxarue oceBoe JIETKUW TIPU MEJIKOM 3aITOJTHUTEIIE IIJIOTHOM I10 B15
cpeaneit uotHoctu Mmapku D1000

21 | pacTsDKEHHE OCEBOE | TSDKEIBIM €CTECTBEHHOTO TBEPACHHS B5

22 | cxatue 0ceBoe MEJIKO3EPHUCTBIN TPYNIbl b ecTeCTBEHHOro TBEpIeHUS B2,5

23 | pacTsDKEHHE OCEBOE | JICTKHU MPHU MEIKOM 3aIlOJTHUTEIIE IJIOTHOM I10 B12,5
cpeaneit iorHoctu mapku D1000

24 CKaTue 0CeBoe JIETKUH 110 cpeaHelt mioTHoctd Mapku D 1000 B7,5

25 | pacTshKEHHE OCEBOE | JIETKUU MPU MEJIKOM 3alOIHUTENE TIOTHOM T10 BS
cpeaneii iotHoctu Mmapku D1000

26 | cxaTtue oceBoe TSDKEJIBIN €CTeCTBEHHOTO TBEPACHHUS B3,5

27 | pacTsHKEHHE OCEBOE€ | MEJKO3EpPHHCTHIN IpyMibl b ecTeCTBEHHOTO TBEpACHUS B12,5

28 | cxxarue oceBoe JIETKH IPU MEIIKOM 3aIl0JIHUTENE IIJIOTHOM I10 B7,5
cpeaneit iorHoctu mapku D1000

29 | cxarue oceBoe JIETKUH 110 cpeaHel mioTHoctd Mapku D 1000 B5

30 | pacTspKkeHHE OCeBOE | TSDKEIBIN, IIOABEPTHYTHIN TEIUIOBOW 00paboTKe MpU B3,5

aTMoc(hepHOM aBICHUH

4, OHpeI[eJ'II/ITB HOPMATUBHOC, PACUYCTHOC COIPOTHUBICHUA W MOAYJIb YIPYIrOCTH apMaTrypbl IIO

JTAHHBIM TaOJINIIBI

Homep Bun conporusnenus Kitace apmatypsl Junamerp apMarypsl
BapuaHTa
1 Pactsoxenne A240 8
2 Cxarue A400 10
3 PactsoxeHne B,500 3
4 Pactskenue B,500 4
5 Pacrsoxkenne A1000 12
6 Cxarue B,1400 5
7 PactsoxeHne B,1400 6
8 PacTspkeHue B,1300 7
9 CoxaTue K1500 15
10 CoxaTue K1500 6
11 Pactsoxenue K1600 8
12 CoxaTue A400 6
13 Pactsoxenne A500 10
14 CoxaTue A500 6
15 Pactsxenne K1600 12
16 Cxarue K1600 20
17 Pactsxenne K1600 10
18 CoxaTue A240 9
17 Pactsxenne A1000 11
18 Cxarue A500 12
19 Pactsoxenne A500 32




kimaaku 500-1000 m

20 Cxatne A240 10
21 PacTspkenue A400 3
22 Cxatne B,500 16
23 PacTspkenue B,500 40
24 Cxarue A1000 8
25 PacTspkenue B,1400 10
26 Cxartue B,1400 3
21 PactspkeHue B,1300 4
28 Cxarue K1500 12
29 Pactshkenue K1500 5
30 Cxarue K1600 6
5. OmnpenenuTh pacyeTHOE CONPOTUBIICHUE CXKATHE M MOJAYJb YIPYTOCTH KaMEHHOW KIIaJKu TI0
JTaHHBIM TAOJIHIIBI
Homep Bupa xamus Mapxka kamHs Mapxka
BAPHAHTA pacTBopa
1 SdencrobeToHHBIC OIOKU 100 50
2 Kupnuy rimvHSHBINA TIIACTHYECKOTO TPECCOBAHUS 150 50
3 Kpymnnbie 610ku u3 tskenoro 6erona npu Beicote | 200 50
kiaaku 500-1000 m
4 KpymnHbie 610ku U3 Tskenoro 0€TOHA MpH BBICOTE | 75 75
kaanku 200-300
5 Kuprnuy cuiamkaTHBIN TOJTHOTENIBIN 100 75
6 beroHHple KaMHH ¢ MycTOTHOCTBIO 10 25% mpm | 50 75
BeIicoTe Kitaaku 200-300mMm
7 Kupnud rimHsHbIN 0TYCyXoro NpecCoBaHUS 35 25
8 beroHHple KaMHH € MyCTOTHOCTBIO 70 25% mpu | 150 25
BBIcOTE Ki1aaku 200-300Mm
9 SgencTobeToOHHBIE OJIOKH 75 25
10 Kupnud rIMHSHBIN IIIACTHYECKOT0 IPECCOBAHMS 75 25
11 I'uricoGeTOHHBIN KaMEeHb 100 25
12 I'nncoGeToOHHBIN KaMEeHb 300 25
13 Kupnud cuamkaTHbIN NOJTHOTEIBIN 150 25
14 Kupnud rimvHsSHBINA TIIACTHYECKOTO PECCOBAHUS 200 25
15 Kupnud rmHsSHBIN OIYCYyXO0ro MPECCOBAHUS 35 75
16 ['nricoGeTOHHBIN KaMEeHb 75 50
17 Kupnuy cuiavkaTHblii HOTHOTENBIN 100 100
18 Kuprnud rimvHsSHBINA TOTYCYXOTO MPECCOBAHMS 300 50
17 KpynHble 610kM 13 Tskenoro 6eToHa mpu BeicoTe | 125 75
xiagku 500-1000 mm
18 SlaenctobeTOHHBIE OJIOKH 200 75
19 Kupnud riMHsSHBIN IIIaCTUYECKOT0 IPECCOBAHUS 250 75
20 beroHHsle KaMHH ¢ TycTOTHOCTHIO 10 25% mpu | 100 50
BbicoTe Kinaaku 200-300mMm
21 Kupnud rimHsSHBINA TOTYCYXOT0 MPECCOBAHMS 35 50
22 Beronnble kaMHU ¢ MycTOTHOCTBIO 10 25% mpu | SO 50
BeIcOoTe Kitanku 200-300Mm
23 SlyencToOeTOHHbBIC OJIOKH 150 25
24 Kupnud rMHAHBIN IJIACTUYECKOT0 IPECCOBAHUS 75 25
25 KpymHble 0610KH 13 TsHKEToro OeTOHa MpH BBICOTE | 75 25




26 Kpymabeie 610ku 3 Tsokeaoro 6erona mpu BeicoTe | 100 25
knaaku 200-300

27 Kuprnuy cuiMKaTHbIN TOTHOTEIbIN 300 25

28 Beronnpie kaMHU C MycTOTHOCTBIO 110 25% mpu | 150 25
BeIcoTe Kitanku 200-300mMm

29 Kupnuy rinvHsHBINA TOTYCYXOT0 PECCOBAHMS 200 25

30 beronnsle KaMHU C MYCTOTHOCTBIO 10 25% mpu | 35 75

BeIicote Kiraaku 200-300mm

6. CpaBHI/ITb U OLUCHHUTL PACYCTHLIC COIMPOTHUBIICHUA YKA3aHHBIX MATCPUAIOB, IMPUHAB PaCHYCTHOC
COITIPOTUBJICHUEC NJPCBCCUHEI 34 CANHUILY.

Xox padoThI:

HopMmaTtuBHbIe, pacueTHbIE CONPOTUBIEHUS U MOJYJIM YIPYTOCTH MaTepHajloB HEOOXOAUMO HAWTU
B COOTBETCTBYIOIIUX HOPMATUBHBIX TOKYMEHTAX.

Js cranbnabix KoHCTpYKIUi — CIT 16.13330.2011 CranbHble KOHCTPYKIIMU. AKTYyaaTu3UpOBaHHAS
penakuust CHull 11-23-81*.

Hns  npepeBssHHbIX — KoHCcTpykumid - CII 64.13330.2011  [epeBsiHHbIE  KOHCTPYKIIUH.
AxryanmusupoBanHas pemakius CHull I1-25-80. Heobxoaumo oO6paTtuTh BHUMaHHE Ha COPT U MOPOIY
JPEBECHHBI.

Jna 6erona u apmatypsl - CII 63.13330.2012 beronnble u >xene300€TOHHBbIE KOHCTPYKIIHH.
OcHoBHbIe TTONOKEHUsA. AKTyanuznpoBanHas penakuust CHull 52-01- 2003.

Jns xkamennoit kmagku - CII 15.13330.2012 KameHHble M apMOKaMEHHbIE KOH- CTPYKLUHU.
AxryansupoBannas pegakiust CHull 11-22-81*.

Moaysb ynpyrocTu KiaJgku Haxoqurces o ¢popmyse
Eo:OL Ru,
T7ie o - YOpyras XapaKTepucTHKa KaMeHHOU Kiajku |3, Tabnuma 16];
R,= KR—-BpemeHHOE cOnpOTHBIICHUE,
R —pacueTHO€e conpoTHBIIEHNE KIAJAKHU CKaTUIo [3].
k — koo dunment, 3aBucsmmUii ot BUAa Kiajaku |3, Tabnuna 15].
NupopmanronHoe odecnieuenre
CII116.13330.2011 CranbHble KOHCTpYKLUMHU. AKTyanu3upoBanHas penakius CHull 11-23-81*
CII 64.13330.2011 Hdepepstaable KOHCTpYKIMU. AKTyanu3zupoBanHas penakuus CHull 11-25-80*
3. CII 15.13330.2012 KameHHbIEe 1 apMOKaMEHHbIE KOHCTPYKIIMU. AKTYalIn3UpOBaHHAs pelaKLus
CHull 11-22-81*
4. CII 63.13330.2012 beronHsle U xene300€TOHHbIE KOHCTPYKIMH. OCHOBHBIE TOJI0XKEHUS.
AxrtyanusupoBanHas penakuus CHull
dopma npeacraBjIeHUs pe3yabTara:
Pabota nomxHa ObITH TIpe/ICTaBIICHA B BUC TAOTUIIBI

N

Kpurepum ounenku:

«OTJIMYHO» CTaBUTCS B CIIydae, Korjia paboTa BEIITOJIHEHA B IOJTHOM 00BEMe ¢ cobimofienrneM TpedoBannii. Paborta
BBITIOJTHEHA aKKYpPaTHO, Ta6J'II/I[Ia 3aIll0JIHCHA. HpI/I 3alIUTC pa6OTBI JaHBbI IMMOJHBIC OTBETHI HA 3a/IaHHBIC MTPEIIOAaBaATCIIEM
BOIIPOCHI.

«XO0PpOoII0» CTAaBUTCA B ClIydac, Korjga pa60Ta BBIINIOJIHCHA B ITOJIHOM OG'I)éMe, HO C HE3HAYUTECJIbHBIM HAPYHICHUEM
TpeboBaHuii. Pabora BhINOIHEHa aKKypaTHO, HO HMEIOTCS] HE3HAYUTEINILHBIE HEJJOCTATKH B OIMCAHHUE XapaKTEPUCTHK
Marepuaia, Tabsmina 3anosHesa. [Ipu 3amure paboThl 1aHbI ITOJHBIE OTBETHI HA 33/1aHHbIE IPEIIOABATENIEM BOIIPOCHI.

«yIOBJIETBOPUTEJIbHO» CTaBUTCS B CiIydae, Korya paboTa BHINOJIHEHA HE B IOJHOM 00BEME U ¢ HE3HAUUTEINBEHBIM
HapymieHneM TpeboBanuil. PaboTa BhIOJIHEHA aKKYPaTHO, HO MMEFOTCS HETOJIHOE ONMCaHNe XapaKTepUCTHK MaTepHania,
Tabnuua 3anonHeHa. [Ipu 3amure paboThl JaHBI HEMOIHBIE OTBETHI HA 3a/IaHHBIC TIPETIOaBaTeNIeM BOIIPOCHI.

«HEyIOBJIETBOPUTEIBbHO» CTABUTCS B CiIydae, Korja padoTa BHIIIOJIHEHA HE B TIOJIHOM 00BEME M C HapyHICHUSIMU
TpeboBaHuil. PaboTta BEIIONHEHA HE aKKYpaTHO M OIIMCaHUE XapaKTePUCTHK MaTepHalla JaHbl He TOYHO, 00pa3Ho, Tabuina He
3anonHeHa. [Ipu 3amure paboTHl HE JaHO HU OJHOTO MPABHIILHOTO OTBETA Ha 3aJaHHbIE NPENoAaBaTeIeM BOIIPOCHL.



Paznen 2. IPOEKTUPOBAHUE CTPOUTEJIBHBIX KOHCTPYKIIUIA
Tema 01.01.03 OcHOBBI NPOEKTHPOBAHUS CTPOUTEIbHBIX KOHCTPYKIM A

IIpakTuyeckoe 3ansiTue Ne 19
COop HArpy30Kk Ha KOHCTPYKIIUM 3IaHHU: IJINT MOKPBITHS U NePeKPbITHs, PyHTAMEHT.

Hesb: 3aKkpenuTh 3HAHHSA, NOJYYCHHBIE MO TEME, HAYYUTHCA COOMpATh HArPy3KH Ha MOKPBITHE,
MEePEKPHITHE, BHYTPEHHIOIO OMOPY

Beinosnus padory, Bel Oyaere:

YMETb:

V¥ 1.2.02 — BBINONHATH pacueThl HArPY30K, IEHCTBYIOIIMX HA KOHCTPYKIIMH;

VY 1.2.05 — nonbupaTh ceueHHUE FIEMEHTA OT MPUIIOKEHHBIX Harpy30K;

MarepuanbHoe obecrneyeHue:

MynbTUMEANIHBIE CPEIACTBA XpAaHEHMS, TEpenayd W TpejacTaBieHus wHpopmammu, y4deOHO-
MeToJIMYecKas JOKyMeHTalusl, TuaakTuueckue cpenctna; [1K.

3aganue:
1. [Togcunrars Harpy3ku Ha 1 M2 NOKPBITUSA U 1 M2 IEPEKPBITHS.
2. I[loacunTarh Harpy3ku Ha 1 1.M HOKPBITUS U | 11.M IEPEKPHITUS

IMopsiok BbINOJIHEHHS PA0OTHI:
[Toacuér moCTOSIHHBIX HOPMATUBHBIX HATPY30K;
Onpenenenne ko3¢ dumeHTa HaA&KHOCTH 1Mo Harpyske no CII;
[Toacyér moCTOSAHHBIX PACYETHBIX HAIPY30K;
Omnpenenenne Bpemennon Harpy3ku o CIT «Harpysku u Bo3eicTBUsI»
IToacd€r nmonHOM Harpy3KH.

AR

Xox padoTsl

Tabmuna 1.
HaumenoBanme IToacuer Hopmatusnas | Koaddunuenr | Pacuernas
HaArpy3KH Harpy3Ku Harpyska, HaIEKHOCTH Harpyska,
H/™m2 0 HArpy3Ke H/m2
yf

I. ITocTostnHas:

a)
0)

Htoro nmocrosaunas

I Bpemennast:
a) JUTMTEIbHOACHCTBYIOIIAS
0) KpaTKOBpEMCHHAS

111 ITonnas (cymmapHasi)

[MomHast Harpy3ka paszernsieTcss Ha TIOCTOSHHYI0O W BpPEMEHHYIO Harpy3ku. K IMOOCTOSTHHBIM
Harpy3kaMm OTHOCSTCS Harpys3ka OT CJIOEB KpPOBJIM, OT CJIOEB II0JIa, OT KEJIe300€TOHHBIX IUIUT, BEC
KooHH. K BpeMEHHBIM Harpy3kaM OTHOCSTCS CHEroBas Harpy3ka B 3aBHCHMOCTH OT paiioHa
crpoutenbcTBa [1, tabmmma 10.1 m mpunoxenme XK, kapra 1- https://borge.ru/uploads/files/Karta-
1_sneg.jpg], BpeMeHHast Ha TEPEKPBITHE, B 3aBUCUMOCTH OT 3JaHHs WU momereHus [1, Tabmuima 8.3. |
TTOCTOSIHHBIE HOPMATHBHBIC HATPY3KH, €CIIH OHH He 3ajaHbl B H/M’, MOIy4aroTcs MyTeM yMHOMKEHHS
TOJIIHUHBI HA 00BEMHYIO Maccy.
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PacyerHas Harpy3ka moiy4aeTcsl MyTeM YMHOXKEHHUS HOPMATHBHOW Ha KOA((UIIMEHT HaJIeKHOCTU
o Harpy3ke. KoadduuueHT Haie:xKHOCTH IO HAarpy3Ke MPUHUMAETCS COTJIACHO:

MOCTOsTHHAsL Harpy3ka [1,Tabnuia 7.1]

BpeMeHHas Harpy3Ka Ha nepekpsitue [1, 1m.8.2.2]

cueroBas [1,m1.10.12].

C60p HArpy30k Ha 1M rpy30BOii IIOMIAM HECYIIMX KOHCTPYKIIHi

On (kH/M%), q (kH/M%) (COOpHBIE MTHTHI TOKPBITHS, TIEPEKPBITHS, a TAKKE TOKPHITHS U IEPEKPHITHS
B MOHOJIUTHOM UCIIOJTHEHHH ):

Gn (kH/™?) = t (w) - p (kH/™®);  (kH/M) = 0y - 7

rzae t — TOJIMHA CII0S;

P — JIOTHOCTh MaTepuaa ciosl.

CoOCTBEHHBIN BeC TUIMOBBIX KOHCTPYKIMI M W3JENUN, BpEMEHHbIE HArpy3Kd Ha IEpPEeKphITHS,
CHETOBBIE, BETpOBBIE M psia Apyrux npuHumarorcs no CHull 2.01.07. Harpysky Ha mepekpsiTue OT
MEePEropoIOK MOKHO MPUHATH PABHOMEPHO pacipeieéHHON, HO He MeHee (0,5 kH/Mm®.

COop Harpy3ok Ha 1nM rpy30Boil monaayn Hecyeld KOHCTPYKIIMU U Ha BCIO IPY30BYIO IIOIA/b

COop Harpy3ok Ha lmM Tpy30BOM MUIOMIAAN BBIIOTHSETCS MPH pacuéTe M3rnOaeMbIX AJIEMEHTOB:
0asok, ¢hepM, TIUT, IEPEMBIYEK H T.JI.

On (kH/m) = q (kH/M?) - B (m),

rae B — mmpuHa rpy30BOH IIIomaaM KOHCTPYKIUU (AU IUTUT MOKPBITHS U TEPEKPBITUS; B —
HOMHHAJIbHAS [IUPUHA TUTUTHL, IS TMHEHHBIX 3JIEMEHTOB; B — paccTosiHUe MEXIy dJIEMEHTaMH B OCSX);
s ydéra cOOCTBEHHOrO Beca OalloK M3 Kene300eToHa MpeIBapUTENbHO HA3HAYAIOT HMX pPa3Mephl

ceuenus: h=(1/8...1/15); b= (0,4...0,5)h. Bec 1M cTasnbHOM (hepMbI MOYKHO TIPHHSTH

qxH/M) =k - L,

rae k — koaddunuent, npuHumaetcs paBabiM k = 0,006....0,01;

L — mponér dpepmbl

Bec 1mm KOHCTp}IKI_[I/Iﬁ U3 JPCBCCHHBI MOXKHO B IIPCABAPUTCIbHBIX pacqéTaX HC Y4YUTHIBATD. Ecau
H3BECTEH BEC BCEl KOHCTPYKIOHWH, TO BECC 1M MOXKHO OIpCAC/INTL ACJIICHHUEM BECa KOHCTPYKIMHU Ha

MJINHY nponéTa KOHCTPYKIHUHU:

q (kH/m) = G (xH)/L(m)

)
= p=
CTpOI/ITCJ'II:HI:Ie CHUCTEMBI E g
= =
= CTpoHTENbHBIE CUCTEMBI . =) <
g Tlomemntenne nnmn ropon TEXHOHUKOIJIb, 3 TEXHOHMKOJIb, & g g
= 3JaHue MOKPBITHE JJIfl INIOCKOH = © 8
3 MEPEKPLITHE o = o
KPbIIIH < = S
: s |2
o} 3
TomemeHme https://nav.tn.ru/systems/ploskaya- | https://nav.tn.ru/systems/pol/tn | 3x6 400x 3,0
HAYYHOTO Psizanb krysha/tn-krovlya-smart-pir/ -pol-akustik/ 400
TNEpCcoHaIa
DKCIO3ULIMOHHBIN Koctpoma https://nav.tn.ru/systems/ploskaya- | https://nav.tn.ru/systems/pol/tn | 6x6 300x 4.8
sa krysha/tn-krovlya-titan/ -pol-termo-pir/ 300
[MomenieHue Kemeposo https://nav.tn.ru/systems/ploskaya- | https://nav.tn.ru/systems/pol/tn | 6x12 350x 3,3
O9BM krysha/tn-krovlya-karkas-prof- -pol-akustik/ 350
klin/
CroOpTHUBHBIH 337 Boponex https://nav.tn.ru/systems/ploskaya- | https://nav.tn.ru/systems/pol/tn | 3x6 450x 45
krysha/tn-krovlya-master/ -pol-termo-pir/ 300
Tlanata 60JIBHUIBL XabapoBCck https://nav.tn.ru/systems/ploskaya- | https://nav.tn.ru/systems/pol/tn | 3x6 300x 3,6
krysha/tn-krovlya-ekspert/ -pol-akustik/ 400
KnaccHoe Maranan https://nav.tn.ru/systems/ploskaya- | https://nav.tn.ru/systems/pol/tn | 6x6 350x 2,7
ToMeIreH1e krysha/tn-krovlya-praktik-kley/ -pol-termo-pir/ 500
Kyxnst CaHKT- https://nav.tn.ru/systems/ploskaya- | https://nav.tn.ru/systems/pol/tn | 6x6 400x 3,0
0OIIECTBEHHOTO Ierep6ypr krysha/tn-krovlya-solid-prof-kms/ | -pol-akustik/ 400
3J1aHUS
[Tomelenue s Bosrorpan https://nav.tn.ru/systems/ploskaya- | https://nav.tn.ru/systems/pol/tn | 4,5x6 300x 4.8



https://nav.tn.ru/systems/ploskaya-krysha/tn-krovlya-smart-pir/
https://nav.tn.ru/systems/ploskaya-krysha/tn-krovlya-smart-pir/

MEJIKOT'O CKOTa krysha/tn-krovlya-smart/ -pol-termo-pir/ 300
KonuepTHbiii 3an BrnaauBocTok https://nav.tn.ru/systems/ploskaya- | https:/nav.tn.ru/systems/pol/tn | 5x6 350x 3,3
krysha/tn-krovlya-titan-layt/ -pol-akustik/ 350
BrIiToBOE Open https://nav.tn.ru/systems/ploskaya- | https://nav.tn.ru/systems/pol/tn | 4x6 450x 45
MOMEIIEHYE krysha/tn-krovlya-solid-prof-kms/ | -pol-termo-pir/ 300
3pUTENBHBI 351 Caparos https://nav.tn.ru/systems/ploskaya- | https://nav.tn.ru/systems/pol/tn | 4x9 300x 3,6
krysha/tn-krovlya-ekspress-solid- | -pol-akustik/ 400
prof/
VyacTtku Bragumup https://nav.tn.ru/systems/ploskaya- | https:/nav.tn.ru/systems/pol/tn | 6x9 350x 2,7
0OCITy)KHBAHHS B krysha/tn-krovlya-ballast/ -pol-termo-pir/ 500
IIPOU3BOJICTBEHHOM
TOMELIEHUI
Cxnan VIIBSIHOBCK https://nav.tn.ru/systems/ploskaya- | https://nav.tn.ru/systems/pol/tn | 4,5x6 400x 3,0
krysha/tn-krovlya-solid-prof-kms/ | -pol-akustik/ 400
Yyactku peMOHTa Kypck https://nav.tn.ru/systems/ploskaya- | https://nav.tn.ru/systems/pol/tn | 4,5x3 300x 4.8
060pyIOBaHNS B krysha/tn-krovlya-terrasa-pir/ -pol-termo-pir/ 300
IIPOU3BOJICTBEHHOM
OMELIEHUI
Cuena Kazann https://nav.tn.ru/systems/ploskaya- | https:/nav.tn.ru/systems/pol/tn | 3x6 350x 3,3
krysha/tn-krovlya-standart-grin/ -pol-akustik/ 350
UuranbHbIH 3ai1 KpacHosipck https://nav.tn.ru/systems/ploskaya- | https://nav.tn.ru/systems/pol/tn | 6x6 450x 45
krysha/tn-krovlya-solid-prof-kms/ | -pol-termo-pir/ 300
Kunoe nomemenne | Openbypr https://nav.tn.ru/systems/ploskaya- | https://nav.tn.ru/systems/pol/tn | 6x12 300x 3,6
FOCTHHHULIBI krysha/tn-krovlya-stilobat/ -pol-akustik/ 400
Ka6unet Mocksa https://nav.tn.ru/systems/ploskaya- | https://nav.tn.ru/systems/pol/tn | 3x6 350x 2,7
yUpeKICHHE krysha/tn-krovlya-solid-prof-kms/ | -pol-termo-pir/ 500
3/IpaBOOXPAHEHUS
O6eneHHBIH 3a1 IleHza https://nav.tn.ru/systems/ploskaya- | https:/nav.tn.ru/systems/pol/tn | 3x6 400x 3,0
krysha/tn-krovlya-ballast-kms/ -pol-akustik/ 400
ApxuB Tomck https://nav.tn.ru/systems/ploskaya- | https://nav.tn.ru/systems/pol/tn | 6x6 300x 48
krysha/tn-krovlya-standart-kv/ -pol-prof/ 300
Kuuroxpanumume | Hpkyrck https:/nav.tn.ru/systems/ploskaya- | https:/nav.tn.ru/systems/pol/tn | 6x6 350x 33
krysha/tn-krovlya-standart- -pol-termo-pir/ 350
stilobat/
JleTckwii cax Hosropox https://nav.tn.ru/systems/ploskaya- | https://nav.tn.ru/systems/pol/tn | 4,5x6 450x 45
krysha/tn-krovlya-solid-prof-kms/ | -pol-akustik/ 300
JlaGopaTopus SIkyTck https:/nav.tn.ru/systems/ploskaya- | https:/nav.tn.ru/systems/pol/tn | 5x6 300x 3,6
krysha/tn-krovlya-ballast-kms/ -pol-termo-pir/ 400
OobmexuTne CMoOIeHCK https://nav.tn.ru/systems/ploskaya- | https://nav.tn.ru/systems/pol/tn | 4x6 350x 2,7
krysha/tn-krovlya-standart/ -pol-prof/ 500
3an coOpanuit SIpocasib https://nav.tn.ru/systems/ploskaya- | https://nav.tn.ru/systems/pol/tn | 4x9 400x 3,0
krysha/tn-krovlya-solid-prof-kms/ | -pol-termo-pir/ 400
Ksaptupa B ApXaHreabcK https://nav.tn.ru/systems/ploskaya- | https://nav.tn.ru/systems/pol/tn | 6x9 300x 4.8
MHOTOSTAKHOM krysha/tn-krovlya-ballast-kms/ -pol-akustik/ 300
JI0M€
Ckiaackue ExarepunOypr https://nav.tn.ru/systems/ploskaya- | https:/nav.tn.ru/systems/pol/tn | 4,5x6 | 350x 3,3
NIOMEILEHUS krysha/tn-krovlya-avto/ -pol-termo-pir/ 350
Kuuroxpanunumia 3naroyct https://nav.tn.ru/systems/ploskaya- | https://nav.tn.ru/systems/pol/tn | 4,5x3 450x 45
krysha/tn-krovlya-standart-kv/ -pol-akustik/ 300
PasBnexarensHbii | Jlumerk https://nav.tn.ru/systems/ploskaya- | https://nav.tn.ru/systems/pol/tn | 3x6 300x 3,6
LIEHTp ¢ TPHOYHAMH krysha/remontnaya-sistema-tn- -pol-termo-pir/ 400
C 3aKperLIeHHBIMH krovlya-termo-prof/
CHJICHBAMHI
Toproselii ieHTp MypmaHck https:/nav.tn.ru/systems/ploskaya- | https:/nav.tn.ru/systems/pol/tn | 6x6 350x 2,7
krysha/tn-krovlya-solid-prof-kms/ | -pol-akustik/ 500
XKenesnonopoxuniii | HwxreBapTosck | https:/nav.tn.ru/systems/ploskaya- | https:/nav.tn.ru/systems/pol/tn | 6x12 300x 3,3
BOK3aJI krysha/tn-krovlya-terrasa/ -pol-termo-pir/ 400
CaJioH KpacoThl U HoBocubupck https://nav.tn.ru/systems/ploskaya- | https://nav.tn.ru/systems/pol/tn | 3x6 350x 3,6
MapUKMaXepeKast krysha/tn-krovlya-solid-prof-kms/ | -pol-akustik/ 500

dopma npeacTaBJieHus pe3yabTaTa:
3amnoJyiHeHHas TaOJINIA, BEIBOKLI.

Kpurepum ouenku:
3a Kaxk[blid TPaBUIIbHBIN OTBET — 1 Ga.
3a HernpaBWIbHBIN 0TBET — () O6asUIoB.




KauecTBeHHas orieHka

[Ipouent WHIUBUAYAIBHBIX 00pa30BaTEebHBIX
pPe3yJIbTaTUBHOCTH JOCTHKEHUI
(MpaBUIIBHBIX OTBETOB) Oamn .
(oTMeTKa) BepOANBHBIN aHATIOT
90 + 100 5} OTJINYHO
80 + 89 4 XOpOIIO
70 + 79 3 YAOBJIETBOPUTEIBLHO
veree 70 9 HEY/I0BJIETBOPUTEIb]




IIpakTuyeckoe 3ansaTue Ne 20

PacuéT u KOHCTpPYyHpOBaHHE HEHTPAJbHO-CKATOM Ke1e300eTOHHOM KOJIOHHbI. KoHcTpyupoBanue
Y3JI0OB COeUHEHHUS

Ienap padoThI: HAYYUTHCS PACCUUTHIBATH CTAJIbHBIE IEHTPAIBHO CKAThIE KOJOHHBI.
Brimonnaus paboty, Bel Oynere ymern:

V¥ 1.2.04 — BBINONHATH CTATUYECKUI pacuerT;

VY 1.2.07 — npoBepsATh HECYIIYIO CIIOCOOHOCTh KOHCTPYKIIHIA;

MarepunanbHoe oOecnieyeHue: MynbTUMEAUIIHBIE CpPEACTBA  XpaHEHMs, Iepedaud U
IpeJCcTaBIeHUs HHPOpMALIUH, yUeOHO-MeTOAnYecKas JOKyYMEeHTalus, TuiakTuyeckue cpeacrtna; [1K.

3ananmue:

1. ITocTpouTh pacueTHyIO CXeMy KOHCTPYKTHBHOI'O JIEMEHTA.

2. Paccunrats 35eMeHT 1o | rpyrie npeienbHbIX COCTOSHUH.

ITopsinok BeINOJIHEHHS PadOTHI:

1.Bbiiaya TeXHHYECKOrOo 3aJaHusl: CTajJbHas KoJioHHa (BapuaHThl 3amaHuil BbLAAIOTCS
IIPEIoiaBaTesieM).

2.AKTyaJu3anus ONOPHBIX 3HAHUN — PPOHTAIBHBIN ONMPOC CTYIEHTOB IO JAHHOU TEME.

Xox pabdoThI:

1. OnpeneneHue UCXOMHBIX JAHHBIX JIJIS pacuera CTajbHOTO AeMeHTa (ucmois3oBanne CHulla
«CTanbHble KOHCTPYKIIUNY).

2. C6op marpysok Ha 1 M? m 1 m.m. CocraBieHne TaGIuIl /IS [OJACYETa HATPy3oK. (BapuanTel
COCTaBa MOKPBITUS WIIH TIEPEKPHITHSI BBIIAIOTCS NPENOAABATEIIEM ).

3. TlocTpoeHue KOHCTPYKTMBHOH CXE€Mbl KOHCTPYKLUHU JJISl ONPENENICHHUS PacCUETHON JUIMHBI
(BBICOTHI).

4. IlocTpoeHne pacueTHOU CXEMBbI KOHCTPYKLUH.

5. Pacuer no | rpynmne nmpenenbHBIX COCTOSHUM - 1O HOPMAJIbHBIM CEUEHHUSIM: MOJ00p pa3MepoB
CeueHMs AeMeHTa (TP HEOOXOTUMOCTH - IPUMEHEHHUE aIrOpuTMOB pacuera) (cM. [Tpunoxenns).

6. [IpoBepka Hecyleil CHOCOOHOCTH CTaNIbHOIO 3JEMEHTA: BBIIIOJIHEHNE OCHOBHOI'O HEPAaBEHCTBA —
YCIIOBUS IPOYHOCTH LIEHTPAJIHO-CKAaTOTO CTAIBHOIO AJIEMEHTA.

7. AHanu3 NoJay4eHHbIX PE3yJIbTaTOB U 0(OPMIICHHE BHIBO/IA.

CbopMa NpeacTaBJCHUs pe3yjabTara:
3amogHeHHAsS Ta6J'II/II_Ia, IMMOCTPOCHHBIC CXCMbI, BBIITIOJIHCHHBIC pACYCThI, BBIBObI.

Kputepun onenkmn:

- «OTJIMYHO» CTaBHUTCS B Clly4yae, Korja padoTa BBINOJIHEHA B MOJHOM OOBEME C COOJIOJIEHHEM
TpeboBaHuil. PaboTa BhINONHEHA aKKypaTHO, Tabnuia 3anonHeHa. [Ipu 3ammuTe pabOThl HaHBI MOJIHBIE
OTBETHI HA 33JIaHHBIC MTPETIOaBATEIIEM BOIIPOCHI.

- «XOpomIo» CTaBUTCS B ciy4ae, Korja pa0OoTa BBIIOJIHEHA B TOJHOM 00bEME, HO C
HE3HAYUTENIbHBIM  HapylleHueM TpeboBaHuid. PaboTa BbIMONHEHA aKKypaTHO, HO HMEIOTCSA
HE3HAYUTENIbHbIC HEIOCTATKH B OMHCAHHE XapaKTepUCTUK MaTepHaia, Tabmuna 3amnonHeHa. [1pu 3ammure
pa6OTI)I JAHBI ITOJIHBIC OTBETHI HA 3a1aHHBIC npenoaaBaTeneM BOHpOCBI.

- «y1OBJIETBOPUTEJIbHO» CTaBUTCS B Clydyae, KOrja paboTa BHINIOJHEHA HE B MOJTHOM 00BEME U C
HE3HAYUTEIIbHBIM HapylieHueM TpeOoBaHWi. PaboTa BBITIONHEHA aKKypaTHO, HO HWMEIOTCS HEIOJHOE
OIHMCaHNe XapaKTEePUCTUK MaTepuaa, Tabnuia 3anonHeHa. [Ipu 3ammre paboThl JaHBI HETOTHBIE OTBETHI
Ha 3aJ[aHHbBIC TIPEI0/1aBaTeIeM BOIIPOCHI.

- «HEy/10BJIETBOPHUTEJIBLHO» CTABUTCSA B CiTydae, Korja paboTa BBITIOJIHEHA HE B MOJIHOM 00BbEME U €
HapylieHussMu TpebGoBaHuil. PaboTa BHINOTHEHA HE aKKypaTHO M ONMCAaHHE XapaKTepUCTUK MaTepualia
JlaHbl HE TOYHO, 00pa3Ho, Tabnuia He 3anoiaHeHa. [Ipu 3amuTe paboThl HE TaHO HU OJHOTO MPaBUIHHOTO
OTBETa Ha 3aJ[aHHBIC TPEI0IaBaTEIIEM BOIIPOCHI.



IIpakTuyeckoe 3ansiTue Ne 21
Pacuér u KOHCTPyHpOBaHHE MHOTOIYCTOTHOM KeJ1e300€ TOHHOM MJIUTHI ePEeKPbITHS

HeJb: HAy4UTHCS ONMPEAEIATH HECYILIYIO CIIOCOOHOCTD LIEHTPATIBHO PACTSIHYTOTO JJIEMEHTa
Brimonnus paboty, Bl Oynere ymeTb:

VYV 1.2.04 — BBINOJHATH CTATUYECKUM pACUET;
V¥ 1.2.07 — npoBepsATh HECYIIYIO CLIOCOOHOCTh KOHCTPYKIIHIA;

MarepuanbHoe obecniedyenne: MyJbTUMEINITHBIE CPEACTBA XPAaHEHUS], IEPEJAUU U
IpeJCcTaBiIeHNUs HHPOpMALMK, y4eOHO-MeToinYecKas JOKyMEeHTalus, TuiakTuyeckue cpeacrtna; [1K.

3aganue:

1. ITocTpoUTh pacueTHYIO CXEMY PACTSAHYTOr'O JIEMEHTA.

2. BeinonHuTh pacuer 1o I rpymnmne npeaenbHbIX COCTOSTHUM.

Ilopsinok BbINOJIHEHHS padOThHI:

1. Belgaua TeXHH4YeCKOIr0 3aJaHU: CTAJIbHON JIEMEHT, I€PEBSIHHBINA AJIEMEHT CTPOUTEIbHBIX
KOHCTpYKUUH. (BapuaHTel 3a1aHui BBIIAIOTCS IPETIOAABATEIIEM).

2. AKTyanu3anusi ONOPHBIX 3HAHUH — (POHTAIBHBIN OMPOC CTYACHTOB I10 TAHHOH TEMeE.

IIpumepnwiii nepeuens 60npocos:

Kakue KOHCTpYyKIIMM Ha3bIBAIOTCS CTAJIBHBIMU?

Kakue KOHCTpyKIIMM Ha3bIBAIOTCSA JEPEBIHHBIMU?

OcobenHocTH UX PabOTHI.

Kaxue Harpy3ku 1efCTBYIOT Ha CTPOUTENbHBIE KOHCTPYKIIMU?

Uto Ha3bIBatOTCS KOHCTPYKTUBHOW U pacYeTHON CXeMaMU CTPOUTEIbHOM KOHCTPYKLINN?

Yro sBIISIETCS OCHOBHBIM OIPEEIISIONINM (GPU3UYecKHM (PaKTOPOM MPH pacdeTe pacTsIHYTOH
CTPOUTETHHON KOHCTPYKIIHH?

7. I1o xakuM rpymnmaM npeneiabHbIX COCTOSSHUN PacCUMTBIBAIOTCS CTPOUTENIbHbIE KOHCTPYKIIMN?

8. B ueM 3aKiro4aercsi CMBICI pacdeTa CTPOUTENIBHBIX KOHCTPYKLUN?

9. Uto 03HayaeT ornpeJiesIeHUue HeCyllel CIOCOOHOCTH pacTSIHYTOr0 31eMeHTa?

3. 3amuTa BBINOJTHEHHOI0 NPAKTHYECKOI0 3a1aHHH.

3auer ¢ OLEHKON

Xona padorsl: 1. Onpenenenne UCXOAHBIX JaHHBIX JUUIS pacdeTa pacTIHYyTOro 3JIEMEHTA.

2. Pacuer o I rpyrime npeaenbHBIX COCTOSIHUM - TI0 HOPMaJIbHBIM CEUCHUSIM:

(Ip1 HEOOXOTUMOCTH - IPUMEHEHUE aITOPUTMOB pacueta) (cM. [Ipunoxxenus).

3. [lon6op pakTryecKoil MIOLIaAN CEYEHUS C UCIIOIB30BaHUEM COPTAMEHTAa ropsiueKaTaHoi
apMaTypHoii cranu (cM. [lpunoxenus).

4. ITpoBepka Hecyliel ClIOCOOHOCTH KOHCTPYKTUBHOTO 3JIEMEHTA: BBIMIOJIHEHHE OCHOBHOTO
HEPABEHCTBA — YCJIIOBUS IPOYHOCTHU DJIEMEHTA.

5. AHanu3 MONy4eHHBIX PE3yIbTaTOB U O(hOPMIICHHE BHIBOJIA.

dopma npeacrabJieHus pe3yJbTaTa: 3aM0JHEHHas Ta0IHIIa, TOCTPOCHHBIE CXEMBI,
BBITIOJTHEHHBIE PACYETHI, BBIBOIbI

Kpurepum ouenku:
3a Kaxk[blid TPaBUIbHBIN OTBET — 1 Ga.
3a HenpaBUIIbHBIN 0TBET — () GayIoB.



KauecTBeHHas olleHKa WHIUBUIYATBHBIX
[Ipouent N
00pa30BaTeNbHBIX JOCTHKEHUN
PE3yIIbTaTUBHOCTH
Oann .
(IpaBWIIBHBIX OTBETOB) BepOAIbHBINA aHAJIOT
(oTMeTKa)
90+ 100 5 OTJINYHO
80 + 89 4 XOpOIIO
70 =79 3 YIOBJICTBOPUTEIILHO
menee 70 2 HEYJIOBJIETBOPUTEIBHO
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Pacuer u KOHCTpyHupoBaHue peOPHCTOI Ke1e300eTOHHOM MJIUTHI TABPOBOI0 CeYeHUs
Henb: HAyyUTHCS BBIIOJHATH PAacd€T M KOHCTPYHMPOBAaHUE PEOPUCTON KeIe300€TOHHOW IINTHI
TaBpOBOI'O CEYCHUSI.
Boinosnus padory, Bel Oyaere ymers:
VYV 1.2.04 — BBINOJHATH CTATUYECKUM pACUET;
V¥ 1.2.05 — nonbupaTh ceyeHUE IEMEHTA OT NIPUIIOKEHHBIX HAaIPy30K;
VY 1.2.07 — npoBepsATh HECYIIYIO CIIOCOOHOCTh KOHCTPYKIIHA;

MarepuanbHoe oOecneyeHue: MylbTUMEIUITHBIE CPEACTBA  XpaHEHUs, MEpeaadyd U
npeacraBicHust HHGoOpMauu, yaeOHO-MeTOIuIecKas JOKyMEHTalusI, TuaakTuaeckue cpenctna; [1K.

3aganue:

1. [TocTpouTh pacUEeTHYIO CXEMY PACTSIHYTOTO JIEMEHTA.

2. BemonHuTth pacyer 1o I rpyrre npeneabHbIX COCTOSTHHM.

Xox pabdoThI:

Paccuntarh M CKOHCTPYHPOBATH JKEIE300€TOHHYIO PEOPUCTYIO TUTHTY MOKPBITUS 1O CIIEAYIONTUM
HCXOJTHBIM JaHHBIM:

- IUIMTa U3rOoTOBJIeHA U3 OeToHa kiacca B20. PacuérHoe conpoTuBieHne OeTOHA

Rp = 11,5MITa = 1,15kH/cM?; Ryt = 0,9MITa = 0,09kH/cm?;

- mpotoJibHas pabodas apmarypa kinacca A400. PacuéTHoe CONPOTHBIICHUE apMaTypPhI

R, = 355MIla = 35,5kH/cm?;

- MOHTa@XXHasi apMmaTypa u3 mpoBojioku kiacca B500. Pacuérnoe conmpoTuBieHne npoBosioku R =
415MlIla = KH/CMZ; Rew = 3OOKH/CM2;

- monepeyHasi apmaTypa u3 kiacca A240.

PacuérHoe conmpoTuBieHNe apMaTyphbl

Rs = 215MIla = 21,5kH/cm?; Rgy = 170MITa = 17,0xH/cm?;

- u knacca A400 ¢ pacu€THbIM conpoTuBieHreM Rgy= 355 =35 ,5kH/em?;

- MOHTa)KHBIE METIN 13 apMaTypsl kiacca A240 ¢ pac4€THBIM CONTPOTUBIEHUEM

Rs = 215MITa = 21,5kH/cM>.

B nensx yHudukanuu pasmMepsl Tl TOKPHITHS IPUHUMAEM 10 TUIIOBOKM CepuH, pa3Mepbl
muThl: mmpuHa b = 1490mm, nmuna = 4180mm, Beicota h = 300MM, JTMHA OMOPHBIX TUIOMIANOK {of =
130MmMm.

Coop Harpy3ok
Harpy3ku Ha TIIMTY CKJIaAbIBAlOTCS] U3 TMOCTOSIHHBIX W BpeMeHHBIX. [lofcuér Harpy3ok BenéM B
tabnnyHoi popme no TpedoBanusim CHull2.01.07 — 85 «Harpy3ku u Bo3aeiicTBus».

1 Cpaki BTOOTANHEE E GpTyna t = 10nmr o = 1600ETa5;

2 TpéxemofHEdE pyhepo H EoEép (1 enof pybeporgma-0 03 T a;
G [endeHTHO-IIe cyaHan cToEE, t = 0o p = 1700 a3,

¥ Pebprorad mmra mokperrea (T1IP42-1
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Pucynok 11 — MHorocnoifHas KOHCTpPYKLHS MAJii pacyeTa Harpy3ku Ha peOpUCTYIO IUIUTY
MIEPEKPBITUS

Tabmuma 5 - COop Harpy30K Ha OJMH KBaApPaTHBIA METP MOKPBITUS

Bun Harpysku [Toncuér Hopwm. Koaddu. Pacuérnas



Harpyska HaOEK,Y s Harpyska
1 I[locTosiHHBIE HAarpy3KH

1 I'paBui,

" 0,01 * 16 0,16 13 0,21
BTOIIJICHHBIU B 6I/ITyM
2 Tpexcaoidnniii 0,03 * 3cros 0,09 13 0,12
pyOepouIHbINA KOBED
3 LemenTHO 0,03 * 17 0,51 13 0,66
TIIccuyaHaqa CTAXKKa
4 Pebpucras
muta [1P ) 1,065 1,1 1,17
Hroro: On=1,83 g=2,16
2 BpemeHHbIe Harpy3Kku
S= So * = 2,4
Cherosas *1=248,=0,7*S = S, =168 i 2.4
Harpyska 0,7%2,4=168
Gn = - q = 4,56xI1a
Bcero: 3,51klla ’

Harpyska Ha 1M JUIMHBI ITUTHI IEPEKPHITHS COOMpaAETCs ¢ €€ HOMUHAILHOM ITUPUHBI:
q=4,56 * 1,5 = 6,84xH/m. [1nuty ycnoBHO pa3jernseM Ha 2 3JIeMEHTa: MOJKy u péopa, U pacuér
BeIEM OTIEIBHO.
Pacuér nosxku
Jlna pacuéra BeIpe3aeM MOJIOCy MIMPUHON 1M U paccuuThIBaeM, Kak 0alKy Ha ABYX OIMOpax.
1 PacuéTHas cxema MoJjKu

PacuéTHas cxema MOJKU UMeeT BU/I, IPeJICTaBIECHHBIN Ha pUcyHKke 12.
]

|

sraopa oM max
M rann m

Pucynok 12 — PacueTHas cxema ojku peOpUCTOM TIINThI TOKPBITUS

Pacuérnyto anuny {, MONKK BIYUCIAEM O HopMyIIe
Cp=10-2 (Lonl2), (30)
rje { - JTMHA ITOJIKU paBHA IMIMPUHE TUTATHI,

Lon — ATTMHA OMOPHBIX TUTOMIAIOK (cM. 11.1.3)



€, =1490 -2 * (130/2) = 1360mmMm = 1,36m

2 Cratuueckuil pacuéT MoyKu
W3rubaroniii MOMEHT OmnpezenseM 1o hopmyie
Mmax = q * 0,18 (31)
Mmax = 6,48 * 1,36%/8 = 1,5kHwm
PacuérHoe ceueHune nojaku uMeeT NPsIMOYTroJIbHOE ceueHHe (pUCyHOK 13)

h=30

a ‘ o

Ag

b= 1240

Pucynok 13 - PacueTHoe ceueHue nonku

[upuna b = 1240mm;
[IpyHMIMaeM pacCcTOSHUE OT HMIKHETO PACTSHYTOTO BOJIOKHA OCTOHA JI0 IEHTPa TSHKECTH
apmartypsl a = 15mm.
Haxoaum paGouyto BeICOTY ceueHus 1o ¢hopmyie
ho=h-a (32)
rje h — BeICOTA IMOJIKU CeUeHUs
ho=30—-15=15mMm = 1,5¢Mm

3 Pacy€r 1o HopMabHbIM CEYECHUSIM

1 Ompenensiem pacuétHbiii K03 PuumeHT Ag mo Gpopmyie

Ag=Mpmad (Rp«b* h02) (33)

Ao = 150/(1,15 * 124 * 1,5%) = 0,468

2 VYcraHaBIIMBaeM rpaHu4Hoe 3HaueHue koddduuuenta Ag no tabmn.I1.3.8

(ITpunosxenus 3) Ar = 0,39. I'pannuHoe 3HaueHne MeHbIe Ag = 0,39 < Ay = 0,468

YBennunBaeM BbIcoTy ok h = 4cm, Torga hg=4 — 1,5 =2,5¢cm

Ao =150/(1,15 * 124 * 2,5%) = 0,168

Ar=0,390 > Ay = 0,168 YcmoBue cobmrogaercs.

[To Ta6m. I1.3.9. (Ilpunoxenus 3) onpenensiem kodpdurpeHt 1 = 0,908

3 OmnpenensieM TpeOyeMyto IO Jb MOHTAXKHON apMaTypsbl 1o Gpopmyie

AP = Mmax /(0 * ho * Rs ) (34)

AP = 150/(0,908 * 2,5 * 41,5) = 1,59cm?

[To TpeOyemoii momaay NPUHUMAEM MOHTAXHYIO apMaTrypy. 3aJaéMcsi KOJTMYECTBOM CTEpKHEN 8
@ 6 B500 C As=2,28cM”.

Pacuér nonepeunsnix pédep
B mensx ympomieHuss pacuéra HEKOTOPBIM 3allleMJIEHHEM TONepedyHbIX pébep Ha omopax
IpeHeOperaeM M paccMaTpuBaeM IonepeuHble péOpa, Kak CBOOOAHO omEpThie Oanku npoiérom {, =

1,24M ¢ paBHOMEPHO pacnpenenéHHON Harpy3Koi.

1 PacuérHast cxema momnepeyHoro pedpa



30

l'lf

h =140

Pucynok 14 — PacueTHoe cedeHue momnepeyHoro pedpa
PacuétHoe ceuenue pebpa NpPUHMMAEM TaBPOBOTO CEUYEHHUS C LIMPUHOM TIOJKH, PaBHOM
PacCTOSIHUIO MEX Ty ocaMu pédep, To ecth by = 120cMm, pucyHok 14.

hy =30Mm = 3cm;
h = 140mMm = 14cwMm;
b =40MMm = 4cm;

by =1200Mm = 120cm

[MpunumMaem a = 3 cm, Torna paboyas Beicota cedenus ho =h—a

ho=14-3=11lcm

2 Cratnueckuii pacuéT nmonepeyHoro pedpa

Harpy3ka na 1 nmoronHsii MeTp peOpa, COrJIacHO MPHHATHIM Ha YepTexke 5 pazmepam, Oyner

paBHa pacu€THON HArpy3Kke OT MOJKU U OT COOCTBEHHOrO Beca pedpa. Briuucisem pacy€THyro Harpysky
OT COOCTBEHHOT'O Beca pedpa

gs = (0,04 +0,09) /2 x (0,14 - 0,03) x 2500 % 1,1 = 20 kr/m = 200H/m = 0,2xkH/m

Pacuérnas  mHarpy3ka OoT moinku @ qp= 4,56 X 1,2 = 5472 xH/m
[TonHast pacu€THas Harpy3ka OyAeT paBHa: q = Qs + (g

q=0,2+5,472=5.672 xH/m = 5,7xH/m

HaubGonpmmii n3rubaromuii MOMEHT BbIUHCIsiEM 110 opmyiie 35

Mmax = (5,7 x 1,24%)/8 = 1,1xHm

a HauOOJBIIYIO OTIEPEYHYIO CHITY 0 (hopmyiie

Qmax = (q % £p) /2 (35)

Qmax =(5,7 x1,24)/2=3,5kH

3 Pac4€r 1o HOpMaJIbHBIM CEYEHUAM

3.1 Ionaraem, 4TO UMEEM TIEPBBIN CITy4aii pacuéTa TaBPOBBIX CEYEHHUM, KOT/Ia CKaTas 30Ha

X < hf .

3.2 Haxonum ko3 durment Ag o popmyie (33)

Ag=110/(1,15 x 120 x 11%) = 0,0066

3.3 CpaBHUBaeM €ro ¢ rpaHUYHBIM 3HaYeHHEM Kodpduimenta A s apmarypsl BS00 (Tabnuia
I1.3.8. Ilpunoxenus 3). Ar = 0,376 > Ag = 0,0066. Ycnosue cobmronaercs. [Ipogomkaem pacyér.

3.4 Tlo tabmure I1.3.9 (Ilpunoxenus 3) onpenenseM 3HaueHne kodddurnmenta = 0,995.

3.5 Haxonum TpeOyemyto miomaab apMarypsl mo hopmyse (34).

AP0 =110 /(0,995 x 11 x 43,5) = 0,231cm?

3.6 Ilo TpeOyemoil miomaau NpuHUMaeM apMarypy. 3afaéMcsi KOJIMUECTBOM CTEp)KHEH U CTaBUM
UX B nonepeyHsix péopax 2 ¥ 4B500 ¢ As = 0,25cM%.

4 Pacy€r 1o HaKJIOHHBIM CEYCHUSIM

4.1 IIpoBepsieM TPOYHOCTH IO HAKJIOHHOM TOJIOCE MEXTY TPEIIMHAMHU 110 HopMyJie

Qmax < 0,3 X (Pp1 X Rb X b X ho (36)

re Qp; — KoddduueHt = 1;



3,5<0,3x1x1,15x4 x11=13,2kH

Qmax = 3,5 KH < 13,2 KH. YCcJoBUE BEIIIOJIHSAETCS.

4.2 Ha3HaueHue TMONEpPEYHBbIX CTEepKHEW. [[naMmeTrp mnomepeyHbIX CTEpPHKHEU BBIYUCISAETCS 10
bopmyie

dsw = 0,25 x ds (37)

riae ds — nuametp padoueii apmarypsl (11 3.6)

dsw = 0,25 x 4 = 1mm. [Ipuaumaem dgy, = 3cMm ¢ Ag = 0,071CM2.

4.3 Ha3nauaeM mIar moONepeyHbIX CcTepkHed. Ha yuacTkax, pacmosioKeHHBIX BOJIM3M OMOp,
MpUHUMAaEM Hiar 1o Gopmye

Sw= 0,5 x hg, HO HE Ooaee 300MM (38)

Sw=0,5x11=5,5¢cm

[Tpunumaem 100mm. [IpoBepsieM oTHOIIEHHE

Sw /Mo < (Rpt X b x hg)/Q (39)

10/11 < (0,09 x4 x 11) /3,5

0,9 < 1,1. YcaoBue BbIIOTHSIETCS.

4.4 Pacuét mpOoYHOCTH HAKJIOHHBIX CEUCHU.

1 Onpenensiem ycuiue dsw = (Rsw X Asw)/Sw (40)

Qsw= (17 x0,071) / 5,5 = 0,22xH/cm

2 Tlony4yeHHOE yCUIIME CPAaBHUBAEM C YCIOBUEM

Osw = 0,25 x Ry xb (41)

gsw > 0,25 x 0,09 x 4 = 0,09; 0,12 > 0,09: ycaoBue BEIIOJHSAETCH, IODTOMY
IIOIIEPEeUHYIO apMaTypy YUUTHEIBAeM B DAaCuére.

3 Ha3nauaeM MecTa NpOBEPKU HAKJIOHHBIX ceueHU. [Ipn paBHOMEpHO pacnpenesn€HHOI Harpy3Ku
npuHuMaeM ¢ = hp = 11cm.

4 OnpenensieM IONEPEYHYIO CHILy, BOCIPUHHUMAeMyl0 OETOHOM B HOPMaJbHOM CEYEHUHU, II0

dbopmyie
Qb1 =0,5 x Ryt X b X hg (42)
Qb1 =0,5%0,09 x4 x 11 =1,98xH
le X (2,5/(a/h0)) <2,5 x Rbt x b X hg (43)

1,98 x (2,5/(11/11)) < 2,5 x 0,09 x 4 x 11; 4,95xH < 9,9kH.

VYcoBrue BEIIOTHSIETCS.

50mnpenenseM MONEpPeyHy0 CUITy BOCIPUHUMAEMYIO TIOTIEPEYHOI apMaTypoil o ¢popmyne

Qswi = Qsw < ho (44)

Qsw1 = 0,12 x 11 =1,32kH

6 IIpoBepsieM BBITOJTHEHHUE YCIOBHS

Ql < le + st (45)

rae Q1 = Qmax = 3,5xH

3.5kH < 4,95kH + 1,32xH 3,5kH < 6,27kH YCJoBME BBINIIOJIHAETCS, IPOUHOCTD
IIDOBEPEHHOI'O CeueHu4d obecmeueHa.

7 TlpoBepsieM HakJIOHHOE cedeHue Ha pacctosHuu ¢ = 2hg= 2 x 11 = 22¢cm. Koaddummenr, Ha
KOTOPBIN CIeyeT YMHOKAaTh BeNMUYUHY 1, paBEH eAMHHUIIBI.

Qb1=0,5%0,09 x4 x 11 = 1,98kH,

Qw1 =0,12 x 11 =1,32xH,

Q:<1,98 + 1,32 = 3,3kH,

rie Harpyska q; = — 0,5 g, (46)
01 =6,84—-0,5 x 3,51 =5,08kH/M = 0,0508xkH/cm
Q1=Qmax—0d1xc¢ (47)

Q. =3,5-0,0508 x 22 = 2,4xH: 2,4xH < 3,3xH.
YciioBHe BBIMOIHSAETCS — IPOYHOCTH 0OeceueHa.
8KoHcTpyupyem kapkac normnepeyHoro peodpa:



- HaBc€M ydYacTKe [MOIMEepevyHoro pedpa BeimosHseTcss yciaoBue Qi < Qp ycTaHaBIMBaeM
MOIEPEYHYIO apMaTypy € IIarom S5Mm.

Pacuét npomoabHBIX pédep

[Inuty paccmaTpuBaeM Kak OJHONPOJETHYIO OalKy TaBpPOBOTO CEUYEHHUS C PaBHOMEPHO
pacrnpeieéHHON Harpy3Kou.

1 Pacuérnas cxema npoJoiapHOro pedpa

Pacuérnoe ceuenne npoaoapHOTO pedpa moka3aHo Ha pUCYHKe 15

be = 1450

=4

hi

ho

h =300

As

b =130

Pucynox 15 — PacueTHoe ceueHue mpo10JIbHOTO pedpa

h =300mM; h; = 40Mm; by = 1490 — 40 = 1450mM; b = 65 x 2 = 130MMm;

MPUHUMAEM PACCTOSIHHE OT HIDKHETO PaCTSHYTOTO BOJOKHA OETOHA JI0 IICHTPA THKECTH apMaTyphbl
a = 3cm, Torma pabouast BeicoTa cedenust ho=h—a=30-3 =27cwm.

2 Cratnueckuii pacué€T mpoI0JIBHOTO pedpa
Pacuérnas cxema npoosibHOTO pedpa Ha pucyHke 16.

iy
Onropa "M"
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Pucynok 16 — Pacuetnas cxema mpooasHOT0 pedpa
€, = 4180 —2 (130/2) = 4050mm = 4,05M;
q=6,84xH/™m ;
Mmax = (6,84 x 4,05%)/8 = 14,xHm = 1400xHcwm;
Qumax = (6,84 x 4,05)/2 = 13,85kH.




3 Pacy€r o HOpMaJIbHBIM CEYEHUSIM

3.1YcranaBnuBaeM pacy€THBIN CITydail TABPOBBIX 3JIEMEHTOB 110 (JopMyIie

Mmax< My =Rp x by x hy % (hg— 0,5 x hy) (48)

M;=1,15x 145 x4 (27 - 0,5 x 4) = 16675kHcm =166,75xHwm;

Mpmax = 14KHM < M, = 166,75xHm. [1epBslit pacuéTHbIN cirydaii.

3.20npenensiem 3HaueHue ko3pdumrenra Agmo dpopmyne (33)

Ao = 1400 /(1,15 x 145 x 27% = 0,012

3.3 CpaBHHBaeM MOJydeHHOE 3HaYeHHE KOA((UIIMEHTA C €r0 TPAHUYHBIM 3HAaYeHHEM AR MO TaOI.
I1.3.8 (ITpmnoxenus 3). Ag = 0,390 > Ap = 0,012.

VYcioBH€E BBIMOIHSACTCS, TPOJA0IDKAEM PACUET.

3.4 Tlo tabmune I1.3.9 (Ilpunoxxenus 3) onpenensieM 3HaYeHHE KO3PdUIIICHTA

n = 0,988 u HaxoauM TpedbyeMyro apMaTypy 1o gopmyie (34)

AP = 1400 /(0,988 x 27 x 35,5) = 1,48¢cm%

[To TpeOyemoli momaay MNPUHUMAEM apMaTypy. 3amaémcs KOJMYECTBOM CTEpKHEH
MPOJIOJIBHOM paboueil pacTsSHYTOH apMmarypbl W CTaBUM €€ B MPOJOJbHBIX pEOpax. [IpumHMMaem 1o
ta6muue 11.3.7 (Ipunoxenns 3) 1 @14A400 ¢ A= 1,539cM?. TIpogoiIbHYI0 apMaTypy OOBEIHHSIEM B
KapKac U CTaBHM B TIPOJIOJIbHBIC pEOpa.

4 Pac4€r 0 HAKJIOHHBIM CEYCHUSIM

4.1BpInonHsAeM pacy€T NPOYHOCTH IO IOJIOCE MEXIY HAKJIOHHBIMU ceueHHsMH. IIpoBepsem
BBITIOJIHEHUS yCII0BUS 110 hopmyie (36)

Q<0,3x1x1,15x13 x 27 =121,1kH:

Qmax = 13,85kH < Q = 121,1kH. YcooBHe BBINOJIHAETCS, IPDOUHOCTH CXATOH
30HBI MEXAY HAaKJIOHHEIMU CEUEeHUSIMU Ob6eclieueHa.

4.2 HazHaueHue TONEpPEUYHBIX CTep)KHEH. JluaMeTp MONEepeyHbIX CTEPXKHEH BBINOIHIEM I10
dbopmye (37)

dsw = 0,25 x 14 = 3,5cm. Ha3zHayaem nmuaMeTp MONEepPEYHbIX CTEPIKHEH OMM.

4.3 Ha3HauaeM IL1ar monepeyHbIX cTepkHeH sy. Ha ydacTkax BOIM3M OnOp NpUHUMAEM LIar Sy =
0,5hg= 0,5 x 27 = 13,5¢cm = 135mm. [lpunumaem mar 130mm. IIpoBepsieM oTHoleHHE 1O (hopmyrie
(5.10)

13/27 < (0,09 x 13 x 27)/20; 0,48 < 1,58. YcioBue BBITIOIHSIETCS.

4.4 Onpenensem ycunue o popmyne (40).

Qsw = (17 x 0,283)/13 = 0,37xH/cm

[Tonmy4yeHHOe ycuime cpaBHHUBAEM C yciaoBUeM (41)

Jsw= 0,37 > 0,25 x 0,09 x 13 = 0,29xH/cM. YcnoBue BBITIOIHSIETCS, MOMEPEYHBbIE CTEPIKHU
YUUTBIBAEM B pacuére.

Haznawaem mecTo mpoBepKH HAaKJIOHHOTO CE€YEHUs, MPHHUMAs a = hg = 27cM.
OmnpeznensieM MOMEPEUHYIO CUITY, BOCIPUHUMAaeMyl0 OETOHOM B HOPMAaJbHOM CEUEHHH I10
dhopmyne (42)

Qb1 =2,5% 0,09 x 13 x 27 = 79,0xH;

Qpz = 0,5 x0,09 x 13 x 27 =15,8 x 2.5 =39.5kH < 79,0xH. YcnoBue BHIIOIHIETCS.

OmnpezensieM MONepPevHyIo CHUITy, BOCIIPUHUMAEMYIO MOTIepeyHon apMaTypoil mo gpopmyiie 44.

Qsw1 = 0,37 x 27 = 10xH.

ITpoepsiem ycnosue (45)

Q:< 39.5 + 10 = 49,5kH. Q;= Qmax= 13,85kH. Q;= 13,85kH < 49,5kH. YcmoBue
BEBIIIOJIHSIETCS, IPOUHOCTHh IPOBEPEHHOI'O CEUEHUS O6ecIeueHa.

[IpoBepsieM HakJIIOHHOE CEYEHHE Ha pacCcTOsHUU a = 2 X hg= 2 x 27 = 54cwm; 3HaueHue
K03 HLIMEeHTa, Ha KOTOPBIN CIeyeT yMHOXKAaTh BETUUNHY Q1 paBeH €IMHULIBI

Qb1 =0,5 x 0,09 x 13 x 27 = 15,8kH;

Qsw1 = 0,37 x 27 = 10xH;

Q1 <15,8 + 10 = 25,8xH:



Q:=13,85-0,0508 x 54 = 11,11xH. 11,11xH < 25,8 KH. YcaoBHuEe BBIIOJIHAETCSH

— OPOUHOCTBL O6ecleueHa.
KoncTpynpyem kapkac mpoaosibHOro pedpa IIMTHI: Ha BCEM YYacTKe MPOJOJILHOTO pedpa
yCTaHaBJIMBAEM apMaTypy C I1aroM MonepeyHsIx ctepkuei 130Mm.

Pac4yér MOHTaKHBIX NeTeb
OrnpezernsieM MOHTaKHBIE TIETJIM U3 YCJIOBUS MOAbEMA METIIN 32 TPU TOUKH 110 hopmyie (26)
As=1,6xP /3 *Rs
rae As — IUIOMAab CEYCHHS CTEPIKHS apMaTypbl IOIbEMHBIX TIETEIb, oM
P — Bec mnutel, kH;
1,6 — koappuMeHT AMHAMUIHOCTH
As=1,6 x 1,1 x 30,65/ 3 * 21,5 = 0,872cm’.
[Ipuaumaem mo copramenty apmatypbl Taom. I1.3.7 (Ilpunoxenne 3) 4 netimm D10A240 ¢
IUIOIIAJBIO Ag = 3,14CM2,
@dopma npeacTaBJieHus pe3yabTarTa:
3anosiHeHHas! Ta0JIUIA, TOCTPOCHHBIE CXEMBI, BHIBOIBI.
Kpurepun oneHku:
3a Kax bl MpaBUIbHBIN OTBET — 1 Oas.
3a HernpaBUWIbHBIN O0TBET — () OaJUIOB.

[TpoueHT KauecTBeHHas oneHKa WHIANBUAYAIbHBIX
PE3yJIbTaTUBHOCTH 00pa30BaTeNbHBIX JOCTHKCHUN
(mpaBHJIBHBIX OTBETOB) | Gaya (OTMETKA) | BepOalbHbIl aHAIOT
90 + 100 5 OTJINYHO

80 + 89 4 XOPOIIIO

70 +79 3 YIOBJIETBOPUTEIIBHO
menee 70 2 HEYIOBJICTBOPUTEIHHO




IIpakTuyeckoe 3ansaTue Ne23
Pac4yéT n KOHCTPYyHpOBaHNe HEHTPATbHO-CKATON CTAJBHOH KOJIOHHBI. KoHCTpyHpOBaHue y3.10B
COeIMHEeHUS.

Lenabp padoTbl: HAYYUTHCS CTPOUTH PACUYETHBIE CXEMbl MPOCTEUIIUX KOHCTPYKIHMM Oamok u
KOJIOHH.

BbinosinuB padory, Bel Oyaere ymern:
— VY 1.2.04 — BbINOJHATH CTATUYECKUI PACYET;
— VY 1.2.07 — npoBepsATh HECYILYIO CIIOCOOHOCTh KOHCTPYKIIUIA;

MarepuanibHoe oOecnedyeHue: MylbTUMEIUIHBIE CpEICTBA  XpaHEHUs, Mepeladyud u
npeacTaBiIeHus HHPOpMalLUH, YIeOHO-MEeTOInYecKas JOKYMEHTaIs, TuIakThaeckue cpeactna; [1K.
3ananme: 1. [locTpouth pacueTHyIO CXEMY JIEMEHTA.
Ilopsinok BbINOJHEHHS padOThI:
1.Bplgaya TeXHHYECKOro 3aJaHMs: XeJle300€TOHHBIA 3JIEMEHT, CTAJIbHOW 3JEMEHT, KaMEHHBbIH
JJIEMEHT, JI€PEBSHHBIA DJIEMEHT CTPOUTEIbHBIX KOHCTpYKUMH (Bapuantbl 3amaHuil  BbIIAIOTCA
IIPEIo1aBaTesieM).
2.AKTyaJu3anus ONOPHBIX 3HAHUN — PPOHTAIBHBIN OMPOC CTYIEHTOB 1O JaHHOW TEME.
IIpumepnbiii nepeuenv 60npocos:
UYro Ha3bIBaIOT 3k€1€300€TOHOM?
B yem 0cobeHHOCTh pabOThI Ke1€300€TOHHBIX KOHCTPYKLIUI?
B yem ocobeHHOCTh paboOThl KAMEHHBIX KOHCTPYKITAN?
B yem ocoOeHHOCTh paboThI CTANbHBIX KOHCTPYKLUI?
B yem ocobeHHOCTh pabOTHI IEPEBSIHHBIX KOHCTPYKIHI?
Kaxue Harpy3ku IeHCTBYIOT Ha CTPOUTENBbHBIE KOHCTPYKIIMH?
Kaxk paboTatot pa3Hbie 31€MEHThI KOHCTPYKIIUHN MO/ HATPY3KOM ?
UYto Ha3pIBalOT KOHCTPYKTUBHON U PacYETHON CX€MaMH CTPOUTEIbHOM KOHCTPYKLINN?
Uto sBsIETCSI OCHOBHBIM OIPEAETSIONUM PU3NYECKUM (PaKTOPOM MpHU pacyeTe JaHHOU
CTPOMTEIBHON KOHCTPYKIIMU Ha CiKaTue?
10. C kakoii neIbio BHITIOIHSIETCS] CTATHYECKUH pacueT CTPOUTENFHON KOHCTPYKITUH?
11. ITo kakuM Trpymmnam MnpeaenbHbIX COCTOSHUIN pacCUMTHIBAIOTCS CTPOUTENbHbIE KOHCTPYKIIUN?
12. B yeM 3aKkiTt09aeTCsl CMBICI pacueTa jKele300eTOHHBIX CTPOUTEIBHBIX KOHCTPYKITAN?
13. Yro o3HauaeT onpeaeneHrne Hecyei cnocoOHOCTH CHKAaTOro HKeIe300€TOHHOTO AJIEMEHTa,
KaMEHHOT'O 3JIEMEHTA, CTAIBHOIO AJIEMEHTA, IEPEBSIHHOTO AJIeMEHTa?
Xoa padoThi:
1.0npenenenne MCXOOHBIX JAHHBIX JJI pacyeTa Keyle300€TOHHOTO, KaMEHHOIO, CTaJbHOTO,
nepeBsHHOro aneMeHTa (ucnoib3oBaHue CHulloB «beTroHHbIE M JKe1€300€TOHHBIE KOHCTPYKLIUH»,
«Kamennble KOHCTPYKIIUNY, «CTalbHbIE KOHCTPYKLIMNY, «JlepeBiHHbIE KOHCTPYKIIUN).
2. llocTtpoeHne KOHCTPYKTHBHOM CXEMBl KOHCTPYKIMM JJI OIPEIEICHMS] PACUETHOW JTMHBI
(BBICOTBI).
3. IlocTpoeHune pacueTHON CXeMbl KOHCTPYKIIMH, TOCTpoeHue 3mtop Q u M.
4. AHanu3 NOJyYEHHBIX Pe3yNbTaToOB U 0(hOpMIIEHUE BHIBOJA.

CoNo~ LN E

Teopernueckoe 000CHOBaHHE:
OcHoBHas pacuéTHas (popMya Ui HEHTPAIBHO CXKATHIX KOJIOHH MPSMOYTOJIBHOTO
(xBagpatHoro) ceueHust umeeT BUI: IV < @ [Ry (AstAs ’) + Rpyp2 bh],
rie Ry — pacu€rHoe conpoTuBieHue cxkaToi apmarypsl (Tadm. 2.8);
Rp— pacuérHoe conmpoTHBiieHHe OeToHa cxxaTuio (Tadi. 2.6);

Vb2 — KOO GUIUEHT YCIOBHI paboThl OeTOHA (TSI TSHKETOTO OETOHA U TIPU YUETE TTOCTOSIHHBIX,
JUTHTEIILHBIX U KPATKOBPEMEHHBIX HArpy3oK Ypz = 0,9);
b u h — pa3sMepsI monepevHOro ceueHust KOJOHHBI, CM;



As i1 As — TUIOWIA M CEUCHHST apMATyPhI, COOTBETCTBEHHO IO OJHOM CTOPOHE CeYSHHS 1 110
JPYTOH;
¢ — KO3 PHUIHUEHT MPOAOTBHOTO U3TNOA KOJIOHHBI:

O =@p* 2(Qsh — Ppas < Qsp,

TZIe Op U Qs OMPEICISIOTCS 10 TabJ. 5.6 B 3aBUCIMOCTH OT OTHOILICHHS PACYETHOM JUITMHBI KOJIOHHBI
lo kK MeHbIIIEit CTOPOHE CEYCHHUS KOJOHHBI N M OT OTHOIICHUSI HATPY30K — COOTBETCTBEHHO JTUTEIBHOM
4yacTH Harpy3Kku Ko Bceit Harpyske N /N.

[Tpu pacuére KOJIOHH rpa’kJaHCKUX 3/1aHUN PACUETHYIO JUIMHY MOXHO IPUHUMATh PaBHOU
BbicoTe dTaxka lg = H,..(B 06miem ciyuae lo = p 1):

as = Rsc/ Rb Yh2 “H,

rzie U — K03 HUIHEHT apMUPOBAHHMS:

p=As+As/bh

Ha ocHoBanuu 6a30Boi popMyIIbI pemiaroTes 2 THIA 33]1a4: TTOJ00p cedeHHs apMaTypsl (Tur 1) u
MIPOBEpKa HECYIIEei clIOCOOHOCTH KOJIOHHHI (THUT 2).

OO0umii nopsigok moadopa cevyeHus1 padodei apmarypsl (Tun 1)

1. OnpenensitoT Harpy3Ky, €CJIM OHa He 3aJjaHa 10 YCJIOBHIO 33a4u (TIOJTHOE 3HAYCHHE
Harpy3ku N u e€ mmTenbHyro 4acthb Nj).

2. YcTaHaBIMBaIOT PacYETHYIO CXEMY.

3. [IpuHUMAIOT pacu€THYIO JIIMHY KOJIOHHBI |g.

4. 3angarorcs CIeAyIIMMU 3HAYCHUSMH:

a) IPUHUMAIOT Pa3MephbI MorepedHoro cedenus b, h (pexomenayercst pa3Mepsl ceueHHsI
npuHUMath He MeHee 30cM u nanee kpaTHo 5,0cm);

0) IPUHUMAIOT MaTEPHUAIIbI JISI KOJIOHHBI:

0OBIYHO MPUHUMAIOT TSDKENBIN 0eTOH Ki1accoB mpouyHocTr B20—B35 u HaxomsT pacuéTHoe
conpoTtuBieHue 6eToHa cxaruu Ry ;

IPUHUMAIOT KJ1acc apMatypsl, 00b19HO A-III, A-II, u HaxoAAT pacyéTHOE CONPOTUBICHUE
apMaTyphbl CKaTUIo Rgc;

NpUHUMAIOT Kod(urment apmuposanus | = 0,01 - 0,02.

5. OnpenensitoT KO3PPUIUEHT 0.
6. OnpenesstiroT KOG GHUIMEHT MPOI0ABHOTrO H3rnda ¢: eciu 3HadeHus lo/ h u N/ N He coBnanu
C TaOJIMYHBIMU, HEOOXOIUMO MPOBECTU UHTEPIIOJIMPOBAHHE.
7. OnpenenstoT TpedyeMyro III0IIab apMaTypsl 1o popmyine
(As + As) =N/ @ = Ryyyp bh
Rs

€CJIM B pe3yJIbTaTe MOJIy4aloT OTpULIaTeIbHOE 3HAaUEHHE, 3TO TOBOPUT O TOM, YTO OETOH OJuH (6e3
apMaTyphbl) CIIpaBIISIETCS C HArpYy3KOM (B ATOM Cilydae MHOTa BO3MOKHO YMEHBIIUTH pa3Mepbl
MOTIEPEYHOr0 CEUYEHHUs KOJIOHHBI U 3aHOBO NMPOU3BECTH PAcCUET WIIM KOJIOHHA apMHUPYETCs
KOHCTPYKTUBHO, YUUTBIBAsi, UTO apMaTypy HE0OXOMMO CTaBUTh 00s3aTeIbHO, YTOOBI 00ECIeUUTh
MUHHUMAJIbHBIN TPOLIEHT apMUPOBAHMUS);

€CITU TOJIYYalOT MOJIOKUTEIbHOE 3HaYeHHe TpeOyeMoil IIomaiu apMaTyphbl, TO O MOTYyYeHHOM
TUTOINAM Ha3HavaeM nuametp apmarypsl (Ilpunoxenue 3);

JUI apMUPOBaHMS IPUHUMAIOT 4 cTepkHs apMmatypsl (ipu 2 <400 MM) 1 pacrnosiararoT Ux Io
yriaM KOJIOHHBI (BO3MOKHO apMUPOBATh U OOJIBIIUM KOJIMYECTBOM CTEpPIKHEN);

IIpH oA00pe apMaTyphl ClieAyeT YUYUTBIBATh, YTO TUAMETP MPOJOJIbHBIX CTEPKHEH MOHOIUTHBIX
KOJIOHH JIOJKEH ObITh HEe MeHee 12MM; B KOJIOHHAX ¢ pa3MepoOM MEHbIIEH CTOPOHBI cedeHust > 250 Mm



JUaMeTp NPOJOJIBbHBIX CTEPKHEN PEKOMEHAYETCS Ha3HayaTh HE MeHee 16 MM; TuaMeTp IpOJOJIbHBIX
CTeprKHEH 0OBIYHO MPUHUMAIOT He Oosee 40MM.

8. IIpoBepstoT 1eCTBUTENBHBIN IPOLEHT apMUPOBAHUS:

n=As+As/bh - 100%

Ecnu neificTBUTENbHBIN MTPOLIEHT ApMUPOBAHUS HAXOIUTCS B MPEACNaX OT Mmin 10 3%, TO HA ITOM
3aKaH4YMBAETCS MOJI00P apMaTyphl, B IPOTUBHOM CIIy4yae HEOOXOAUMO CKOPPEKTUPOBATH MPUHSTYIO
apMaTypy WId CEYEHUE 3JIEMEHTA.

9. HazHayaroT quaMeTp MomepeyHbIX cTepxHEl gy [0 YCIOBHIO CBAPUBAEMOCTH. ITO
O3HAYaeT, 4TO K MPOJOJIBHOMY CTEPIKHIO apMaTypbl 00JIbIero auamerpa ds MOXKHO MTPUBAPUTH
MOTIEPEYHbBIN CTEP)KEHb MEHbBIIEro guamerpa O,y , KOTOpPbIi J0/KeH ObITh He MeHee 1/4 ds :

dsw > 0,25 ds

10. Ha3nauaror mar nonepeyHbIX CTEpKHEN S:

s <20 ds B cBapHBIX Kapkacax, HO He Ooisiee 500MMm;
s <15 d; B Bsa3aHbIX Kapkacax, HO He 6oee S00MM.

11. KoHCTpyHpyIOT KapKac KOJIOHHBI.

IIpoBepka Hecyleil cOCOOHOCTH KOJIOHHBI (THII 2) CBOJAUTCS K IIPOBEPKE YCIOBHS

N < [Rec (As+ As) + Royez bh],

IIpumep 1. [To nanusiM npumepa 7 (mpakruueckas padota Ne2) paccuutars Kene300€TOHHYIO
KoJIoHHY. Harpy3ky Ha KoJIOHHY coOupaeM ¢ y4€ToM e€ Beca (B mpuMepe yKa3aH BEC KUPITHYHOM
KosoHHBI). [IpuauMaeM ceuenue kosioHHbI bh = 300 - 300MM, apMHUPOBaHHE CUMMETPHYHOE, T.€.
JIOIIAIM CEYCHUI apMaTyphl paBHBI As=Ag . BoicoTa konoHHbI H = 7,25M. KoaddunmenT manéxaoctu
10 OTBETCTBEHHOCTH yn =0,95.

Pewienue.

1. lns pacu€Tra KOJOHHBI cOOMpaeM pacy€THYIO Harpy3Kky (e€ monHoe 3HaueHue N u
JUTUTEIIbHYIO 9acTh Harpy3ku Nj):

Harpyska oT cCOOCTBEHHOT'O Beca Kee300€TOHHON KOJIOHHBI:

N coronme = ONYY,e.6= 0,3:0,3:7,25:25 = 16,31 kH

Nyosonnw = N'ps =16,31-1,1 = 17,94 xH;

Harpys3ka Ha HU3 KOJIOHHBI

N = qnokpbtmmlAzp + QnepekpbtmmlAzp + nﬁaﬂoKNﬂaﬂxu + Nmmmmbt = 8,9'27+10,58'27+17994 = 56397 KH;

HaXOJUM JIJTUTENFHYIO YaCTh HATPY3KU Ha HU3 KOJOHHKI N| , 17151 4ero HeoOX0IuMo U3 BCei
Harpy3Ku BbIYECTh KPATKOBPEMEHHYIO YacTh HArpy3KH

B cootBercTBUU ¢ Tabd. 3.3 AnuTeNbHAS HOPMaTUBHAS Harpy3Ka Ha MEePEKPHITHE TOPTOBBIX 3aJI0B
cocrapysieT Pi" = 1,4 xIla, a monHOe 3HaUYeHHE HOPMATUBHOM HATPY3KU HA MIEPEKPHITHE

p" = 4,0 xI1a 1 K0>PPUITMEHT HATEKHOCTH 110 HATPY3KE 7, = 1,2, CIe0BaTEILHO

Ni=N-0,5sA,, — p"piA, + pi'yiA, = 563,7 — 0,5 - 2,127 — 4-1,227 + 1,4-1,2-27 = 451,11 kH;

¢ yuérom koaddurmenta p,=0,95 Harpyska paBHa:

N =563,7-0,95 = 535,52 kH;

N; = 451,11-0,95 = 428,55 kH

2. 3amaéMmcs MaTepuaIaMy KOJIOHHBI: 0eTOH Tsokénbii kiaacca B20; ypp = 0,9; npomonbHas
apMarypa kiacca A-III; monepeunas apmarypa kiacca Bp-1; pacuérnsie conpoTuBiieHus:

Rp= 11,5 MIla; Ryc= 365 MI]a.

3. OnpenensieM pacu€THYIO IJIUHY KOJIOHHBI; pacu€THas AJIMHA KOJIOHHBI TPUHUMAETCS PABHON
BbIcOTE dTaxa: lg = 3,6M.

4. HaxoauM OTHOIIIEHUS:

lo/ h =360/30 = 12 < 20;



N /N = 428,55/535,52 = 0,8.
5. Ilo Tabm. 5.6 onpexensieM 3HaYeHUE KOIDDUITUECHTOB @ U Psp,; C YIETOM HHTEPIIONIALUU
0,=0,868; ¢5,—0,888
6. 3agaBmuch KOA(PUIIMECHTOM apMUPOBAHUS M, BEIYUCIISIEM 3HaUCHHE KO3 pHLIneHTa a,
npuHumaeMm | = 0,01:
a = Rsu/(Ryyn2) = 36,5 - 0,01/1,15 - 0,9) = 0,353
7. BeraucisieM ko3 PUIMEHT IPOI0JIBHOTO U3THba
¢ = @p *+ 2(psh —v)a = 0,868 + 2(0,888—0,868)0,353 = 0,882 < ¢, = 0,888
8. OnpexensieM TpeOyeMyIO IUIOMIAb APMaTYPHhIL:
(As+As) = Nlo-Ryp,bh = 535,52/0,882 — 1,15 - 0,9 - 30 - 30 <0
Rsc 36,5
9. Tak kak TpeOyemasi IUIOIIAAb APMaTYypPhI MOTYYHUIACh OTPUIIATEIBHOM, 3TO 3HAYUT, YTO OETOH
oJiuH (0e3 apmMaTypbl) CIIpaBJISIETCS ¢ HArPY3KOH U apMaTypy ClelyeT IPUHUMATh 110 KOHCTPYKTUBHBIM
TpeOOBaHMSM; YUIUTHIBAsI, YTO HEOOXOAMMO 00ECIICUNTh MUHUMAIIBHBII MTPOLIEHT aPMUPOBAHUS KOJIOHHBI
Y YTO NIPH MEHBLIEH CTOPOHE ceueHus > 250MM 1uamerp HpOI[OJ'IbeIX CTEp)KHEH pEeKOMEHTyeTCs
Ha3HayaTh He MeHee 16mMm, npuHuMaem 4016 A-11l, 4;= 8,04 oM.

10. TIpoBepsieM MPOICHT apMHUPOBAHHUS:
i = (As+As )100/bh = 8,04 - 100/30 - 30 = 0,893%, 4TO GOJIBIIEC MHHUMATBHOTO 3HAYCHHUS
Umin= 0,4% ¥ MEHBIIIE MAaKCUMAIBHOTO 3HAYCHHUSI Lmax = 3,0%0;
NPUHSATas apMaTypa obecrieunBaeT HeOOXOMUMBIN IPOICHT apMHPOBAHHSL.
11. Ha3snayaem JuaMeTpsl U IIar MOCTAHOBKH MOMEPEYHBIX cTepikHeit: dgy > 0,25d=0,25 - 16 =
= 4MM; IpHHUMAEM IIONepeuHyto apMaTypy @4 B,-I; mar nonepeuHsix cTepkHen s:s <
20ds=20-16=320MMm, OKpyTJIsieM U IPUHUMAaEM miar s=300mm.

12. KoHCcTpynpyem cedeHHe KOJIOHHBI.
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dopma npeacTaBjieHus pe3yjabTara:

3anonHeHHas TabIuIa, MOCTPOCHHBIE CXEMBbI, BHIBOJIBI.
Kpurepun ouenku:

3a Kax[Iblid TPaBWIIbHBIN OTBET — 1 Ga.

3a HempaBWIbHBIN 0TBET — 0 OasIoB.

IIpouent
pE3yJIbTaTUBHOCTH
(MpaBUIILHBIX OTBETOB)

KauectBennas OIICHKAa HHANBUAYAJIIbHBIX
06pa3OBaTCJ'IBHBIX ,[[OCTI/DKCHI/Iﬁ

Oay (OTMETKA) | BepOaIbHbIH aHaJIoT




90 + 100 5 OTJIMYHO

80 +~ 89 4 XOpOIIO

70 + 79 3 YAOBJIETBOPUTEIBLHO
Menee 70 2 HEYJOBJIETBOPUTEIBLHO

IIpakTnyeckoe 3ansTue Ne 24
Pac4yér cBapHbIX IIBOB, 00/ITOBBIX COCJUHEHHI CTAIbHBIX KOHCTPYKIMIA.

Lesb padoThI: HAYUYUTHCS PACCUUTHIBATD JJIMHY (DIIAHTOBOTO IIBA B y311€ (hepPMBI.
Bbinosinus padory, Bel Oyaere:

YMETh:
— V¥ 1.2.04 — BBINOJHATH CTATUYECKUN PACYUET;

MarepuanbHoe oOecneyeHue: MynbTUMEIUIIHBIE CpEACTBA  XpaHEHMs, INepeJadyd U
IpeJcTaBiIeHUs HHPOpMaLUY, YIeOHO-MeTOoinYecKas JOKyMEeHTalus, TuakTuueckue cpeacrtna; [1K.

3ananne:

1 ITocTpouTh pacyeTHyIO CXeMy.

2. BBINIOJIHUTE pacyeT CBAPHBIX IIBOB, OOJITOBOIO COEAMHEHMS.

ITopsinok BbINoOJIHEHUs padoOThI:

1. PacyeT cTBIKOBOr0 CBAPHOIO IIBA HA PACTSKEHHE U CKATHE

ITpu pabote Ha pacTsHKEHUE WU CKAaTHEe CTBIKOBOM CBAPHOM IIOB pacCUMTHIBAETCA 1O (opMmyIie

N

rae lw — pacuerHas mmHa mBa; lw = | — 2t (puc. 1) (mpu cBapke ¢ TEXHOIOTUYECKUMHU IIIAHKAMH
lw=1);
t — pacueTHas TOJIMHA 1IIBa, paBHAsl HAMMEHBIIEH TOIIHE COSUHIEMBIX 3JIEMEHTOB;

Rwy — pacueTHOE CONPOTHBIIEHHE CTBIKOBOIO HIBa (IIpU pabOTe Ha PACTSKEHUE, M3TUO; MpH
BU3yaJbHOM KOHTpOJIE KauecTBa IIBA M PY4YHOH MM MosyaBTOMarudeckoil csapke Rwy = 0,85Ry; B
oCTabHBIX ciydasx Rwy = Ry, 3Hauenne Ry — CM. Ta6a. 2.2);

v — KODOOUIHEHT YCIOBUM Pa6OTEHI.
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Puc. 1

Pacuernast 1rHa (hJIaHrOBOTO IIBa IOJKHA OBITH He Oostee 85Pk:, rue fr — KondbdumueHT,
OpUHMMaeMBI 10 Ta6di. 34* CHull II-23—81*, 3a HCKJIIOUEHHEeM IBOB, B
KOTODBIX YCHUJINE AEeNCTBYET Ha BCEM IIPOTAXEHUU lIBA.

[TpumeHnsist 471 COEAMHEHUS JINCTOB KOCBhIE CTHIKOBBIC IIBBHI, TEM CAMBIM YBEIHUYMBAEM JUTHHY
mIBa, M IpU YIVIaX HAKJIOHAa MBOB < 67° moJlydaeM COEAMHEHWE, HE YCTYINAIlee IO MPOYHOCTH
OCHOBHOMY METAJITy, TAKHUE CTHIKOBBIC IIIBBI MOYKHO HE PACCUUTHIBATH (CM. puc. 8.1, 6).



2. Pacuer yriioBoro cBapHoOro mBa Ha PacTszKeHUe U C:KaThe
VYTII0BBIC CBapHBIC MIBBI PACCYMTHIBAIOTCS MO JIBYM CEUCHHSM: IO METAJITy ImBa (ceueHue 1) u
10 METaJUTy TpaHULIbI CIiaBiieHus (ceuenue 2) (puc. 2).

a) 8 6) B)
|
Tty s R o e o e e ooy e

Y0700 X PP

Puc. 2
a) pacuem no memasny wiea (ceuenue 1, puc. 2):

N/Brkrls) < Rygtur¥es

0) pacuem no epanuye cniasnenus (ce4eHue 2, puc. 2):

N/(szjlw) < R»-:sz}'c’

rae PBr, B, — xkodddummentsl, ais cranei ¢ npeaenom Texkydectd a0 530 MIla nmpuHuMaembie B
3aBHUCHUMOCTH OT BHUJA CBapKh U TMOJOKeHUs mBoB mo Tabm. 34* CHull II-23-81* (mns pyunoit
aNeKTpoayroBoi cBapku Pr = 0,7; B, = 1,0; st ipyrux BUAOB CBapKH — cM. Ta0i. 34%*), mus craneit ¢
npeneiaoM Ttekydectu Oonee 530 MIla npuHuUMAalOTCS HE3aBHUCHMO OT BUJA CBApKH, MOJIOKEHUS IIBA U
nuametpa npoBosoku: i =0,7; B, = 1,0;

Ywf » Ywz— K0d(duumeHTs ycnoBuil paboThl mBa, paBHbe 1,0 BO BCex ciydasx, Kpome
KOHCTPYKUUH, BO3BOAUMBIX B KIMMaTuueckux paioHax I, Iy, llp, u Ils, ang xotopsix yw = 0,85 mis
MeTaJula 1IBa ¢ HOPMATUBHBIM cONpOTUBIeHUEM Ryyn =410 Mlla, yy, = 0,85 — my1s1 Bcex craliei;

lw — pacyerHas JyIMHA 11Ba, TPUHUMAaEMasi MEHBIIIE €ro MOJTHOM JTHHBI Ha 10 MM;

Rwf — pacueTHOe cONpOTUBIIEHUE YIJIOBOIO 1IBa, IPU pacdeTe Mo MEeTajuly IIBa ONpeaessieTcs
no tabn. 56 CHull I1-23-81* B 3aBHCHMOCTH OT MapKH 3JIEKTPOJIOB;

Rwz — pacueTHOe cOnpoTHUBIIEHHE YIIIOBOTO MIBa MIPU pacyeTe M0 I'PaHULIe CIIIaBICHUS;

Rwz = 0,45Ry, (Benmnunny Ry, — cM. Ta6ar. 51* CHull II-23—81%*):

ki — BbIcOTa KaTeTa miBa (cM. puc. 2). MUHUMaJIbHBIC KaTeThI IBOB — cM. Tabi. 38* Cuull I1-23-
81*.
1. Oco0eHHOCTH pacyeTa yIJIOBbIX IBOB NPU NMPUKPENJIEHHH YTOJIKOB

[Ipu pacyere NMpUKpEIUICHUsS YTOJKOB YIJIOBHIMU CBAPHBIMHU IIBAMHU YUUTBHIBAIOT, YTO YCHUIIHE,
JEWCTBYIOIIEE Ha YTOJIOK, MPUKIABIBACTCS K €r0 MEHTPY TSHKECTH U TP MPUBApKe yroika K (acoHke
pacripesiensaeTcsi MeXy LIBaMM, BBIIOJIHEHHBIMU 0 OOYIIKY U 10 nepy yroiska (puc. 3). Pacnpenenenue
YCHITHSI TIPOMCXOJUT MPOMOPIIHOHAIBEHO TIIONIAIM, OTCEUYSHHBIM y YTOJIKa Ha pa3pes3e JTUHHEH HEeHTpa
TSOKECTU. B paBHOIMOJIOUHBIX yroyikax Ha WIBBHI 10 00ywIKy npuxoautcs 70% ycuiusi, Ha MIBBI IO MEpy
30%. CoOTBETCTBEHHO, MMPY OJMHAKOBBIX 1O BBICOTE KaTeTax IIBa JUIMHA IBa M0 00ymKy coctaBut 70%,
a o niepy 30% ot o6eit anmuHbI mBa. OO0Imas ATMHA [1Ba onpeenseTcs no GopMynam pacuera yrioBbIX
CBapHBIX IIIBOB.
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Puc. 3

Beicora kareta mBa Ki mo mepy yrosika oObIYHO MPUHMMACTCS MEHbBINE HA 2 MM TOJIIMHBI
yrojka t, mo oOyIIKy yrojka BbICOTa KaTeTa Ha3HadaeTcst He Oomnee 1,21, BBICOTHI KaTeTOB IIBOB MO MEPY
YTOJIKa U 10 OOYIIKY MOTYT Ha3Ha4aThCs OJUHAKOBBIMU C ydeToM TpeboBanuit m.12.8 CHull 11-23-81*.
PacueTHas [uinHa yriioBOro cBapHOro IBa MpuHUMaeTcs He MeHee 4K; 1 He MeHee 40 MM.

4. PacyeT cCBapHBbIX COeIMHEHNH HA JIelicTBHE U3rndalIero MOMeHTa

B cryyae Bo3aeHCTBUS M3rHOAIONIET0O MOMEHTA Ha CBAPHOE COCTMHEHHE pacueT MPOU3BOIAUTCS
B 3aBUCHUMOCTH OT BUJA CBAPHBIX IIBOB. 11pu BO3IEHCTBUM Ha CTHIKOBbIEC IIBHI MOMEHTa M B IJIOCKOCTH,
NEePICHIUKYIISIPHOM TUIOCKOCTH 11Ba (puc. 8.9, @), pacyeT BBIIOIHSACTCS 110 PopMyJIe

o,= M/W, < Ry,

rac WW — MOMCHT COIIPOTHUBJICHUA PACUCTHOI'O CCUCHM 1IBA;

IIpumep 1. Paccuurars npukperienue nByx yrojikoB 100 x 8 k ¢aconke Gpepmbl TomuHOM t =
10 mm. Yronku u daconka depmsl BeimonHeHb! U3 ctanu C345. Ha crepxeHb IeiCTBYeT pacTsAruBaolee
yeunue N = 300 xH; vy, = 1,0. CBapka pyunas snextpoayrobas. KinuMaTtudyeckuili palioH CTpOUTENIbCTBA
I14. Koadpdunuent ycmorust padotst y. = 0,95 (puc. 4).

Pewienue.

1. Ompenensiem rpynny KoHCTpykiuu mo Tabm. 50% CHull II-23-81*: crepxkennp (epMsr
OTHOCHTCS KO 2-ii rpymne, a ¢paconka gepMbl — K 1-ii rpymre.

2. IlpunumaeM Mapky 3JIEKTPOJOB: AJIi CBapKH 3JEMEHTOB, OTHOCSIIMXCS K 1-i rpymnme
KOHCTPYKLMH M YYUTBIBAs, YTO 3JEMEHT WbInosHeH u3 craau C345, mo tabdn. 55* Cuull I1-23-81*
npuHuMaeM 31eKkTpoasl I50A. Rys= 215Mna = 18,0 kH/cm? (tabn. 56 Cuull 11-23-81*). Ry, = 0,45R, =
0,45 - 490 = 220,5 Mna = 22,5 kH/cM? (Ry, = 490 Mna — cm. TabuL. 2.2).

Iy ofiyuixs s
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Puc. 4
3. IlppHUMaeM BBICOTY KaTETOB IIBOB OJMHAKOBYIO IO TIEPY U 1O OOYIIKY YrOJKOB Ki= 6 MM =
0,6 cM; BBICOTAa KaTeTa MpPUHATA OOJIbIIIE MUHUMAILHON BBICOTHI Kimin = 5 MM (Tabm. 38* CHull I1-23-
81%*).
4. Onpenensiem o ta6iu. 34* CHull 11-23-81* xoaddurtuentsr: B = 0,7;B, =I,0.
5. YcranaBnuBaeM Juig KIuMatudeckoro paiiona Iy koaddurnumentst: ywi= 1,0; yw, = 1,0.
6. OnpeaensieM pacyeTHYIO ITIMHY IIBOB 10 METAJLTYy IIBa:

TRt s A LM9T o
T B R Y 0,7-0,6-21,5-1,0.0,95
7. OnpegensieM pacyeTHYIO JIMHY IBOB MO METAJUTY TPAHULIbI CIIJIABJICHUS:
P N i 300
" BKAR Y.Y. 1,0.0,6-22,5-1,0.0,95
8. IaMHBE WIBOB IDUHMMAaEM IO HaU6OJbIIeN AJUHe (B ZaHHOM cJiyuae
mo MeraJnagay msa). CiefyeT YyUUTHBATh, UTO BTa AJIMHA MIBa TpebyeTcd LJA

IPUKDENJIeHNS ABYX YI'OJIKOB. PacmpezeJsigeM MBH MEXIY YIOJKaMU — IO Iepy
(30%) u o6ymky yroaka (70%):

=23.39 cMm;



Ly covmes = 0,71/2 =0,7.34,97/2 = 12,24 c™;
C YUCTOM HEMNpoBapa NPpHHHEMACM
Ly osyus = 12,24 + 1,0 = 13,24 oM, okpyrasiem 10 13,5 em;
bonepa=0,34,/2=0,3:34,97/2 = 5,25 cm;
C YYCTOM HENpoBapa NpHHUMAacM
Ly nesa = 5,25 + 1,0 = 6,25 oM, okpyrasieM 20 6,5 oM.
BoiBoa. [lpuHumaem IIBbI C BBICOTOM KaTteTa Ki = 6 MM; cBapka pydHas 3JEKTPOAYroBas;
ANEeKTPoabl D42 A; pacrpeesieHue MBOB MO OOYIIKY U TIepy YTOJKa.
@dopma npeacTaBJieHus pe3yabTarTa:
3anonHeHHAs Ta0JIUIla, TOCTPOSHHBIC CXEMBI, BHITIOJTHEHHBIC PACUETHI, BBIBO/IBI.
Kpurepun oneHku:
3a KaxK[Iblid TPaBUWIBHBIN OTBET — 1 Ga.
3a HenpaBWIbHBINA O0TBET — 0 6aIIOB.

[TpoueHT KauecTBeHHas oneHKa WHIANBUAYAIbHBIX
PE3yJIbTaTUBHOCTH 00pa30BaTeNbHBIX JOCTHKCHUN
(mpaBHJIBHBIX OTBETOB) | Gay1 (OTMETKA) | BepOalbHbIi aHAIOT
90 + 100 5 OTJINYHO

80 +~ 89 4 XOPOIIIO

70 +79 3 YIOBJIETBOPUTEIIHHO
menee 70 2 HEYJIOBJICTBOPUTEILHO




IIpakTuyeckoe 3ansiTue Ne 25

PacuéT u KOHCTpPYHpOBaHHE 3JIeMEHTOB CTAJbHOM CTPONUJILHON ¢epmbl. KoHcTpynpoBanue
Y3JIOB.

Leab padoThl: HAYYUTHCS PACCUUTHIBATH JIEMEHTHI (DEPMBI.
Boinosinus padory, Bel Oyaere ymers:

VYV 1.2.04 — BBINOJIHATH CTATUYECKUMN pACUET;

V¥V 1.2.07 — npoBepsATh HECYILYIO CIIOCOOHOCTh KOHCTPYKIIUIA;

MarepuanbHoe obecniedenne: MyJbTUMEINITHBIE CPEACTBA XPAaHEHUS], IEPEJAUU U
npecTaBieHust UHGpopMaluu, yueOHO-MeTou4ecKas JOKyMeHTalusl, JuaakTuueckue cpeactna; [1K.

3aganmue:

1 ITocTpOUTh pacyeTHYIO CXEMY.

2. BBINONHUTB pacyeT CKAThIX U PACTAHYTHIX JIEMEHTOB (PEpPMBI.

3.CKOHCTpYHPOBAThH CTAIBHYIO (hepMmy.

Ilopsinok BbINOHEHHS padOThI:

Bbizaua TexHuueckoro 3ajaHusi: ctanbHas pepma.

AKTyaJu3auMs ONOPHBIX 3HAHMI — QPOHTAJIBHBIN ONPOC CTYIEHTOB IO JAHHOU TEME.

IlpumepHnuwiii nepeuenv 60npocos:

Uro Ha3bIBarOTCS GepMOii?

HazoBuTe 0CHOBHBIE JI€MEHTHI (hepM.

B yem 0cobeHHOCTh pabOTHI 2IEMEHTOB CTAIBHBIX (epM?

Kakue Harpy3ku 1eiCTBYIOT Ha CTalbHbIE (PepPMbI?

Kak paboTatoT 351eMeHTHI CTalbHBIX (hepm?

Kak coemMHSI0TCS 37IEMEHTHI CTalIbHON (hepMbI?

UYro sBIISETCS OCHOBHBIM OIPEEIISIONINM (PrU3ndecKiM (HPakTOpOM MpH pacdyeTe JaHHOU
CTPOUTEIBHON KOHCTPYKLIMU?

C kaxoii 11eNbI0 BBIMOIHAETCS PACUYET CKATBIX M PACTSIHYTHIX 3JIEMEHTOB CTaIbHOU (epMbl?

OcHOBHbIE MpaBUJIa KOHCTPYHUPOBAHUS CTABHBIX (pepM.

Xon padoTsr:
1.0Onpenenenrie HCXOAHBIX JAHHBIX JJI pacueTa ctaabHOu depmbl (ncnonbp3oBanue CHulla
«CTtanbHble KOHCTPYKIIUN).

2. COop Harpy3ok Ha 1M% 1 1 m.m. CocraBiieHne TaGIUI VIS [TOACYeTa Harpy3ok. (BapuanTsr
COCTaBa MOKPBITHUS WM NEPEKPHITHSI BBIAAIOTCS MPENOIaBATEIEM).

3. Pacuer mo I rpymme npeneinbHbIX COCTOSIHUIA — OTIpeieJICHHE YCUIIUN B CKAThIX U PACTAHYTHIX
3JIeMEHTaX (pepMbl.

4. ITon6op monepeyHoro CeYeHHs! NEMEHTOB (PEPMBI.

5. IIpoBepka HecyIiel cnocOOHOCTH AIEMEHTA: BBITIOJIHEHHE OCHOBHOTO HEPABEHCTBA — YCIOBHUS
MPOYHOCTHU CHKATBIX U PACTSHYTHIX CTEPKHEH (hepMbl.

6. KonctpynpoBanue craabHOU HepMBbl.

7. AHanM3 MOJTY4YEeHHBIX Pe3yIbTaTOB U OPOPMIICHHE BHIBOAA.

dopma npeacraBiaeHus pe3yJabrara:
3anosHeHHAs TaOIUIA, TOCTPOCHHBIE CXEMBI, BHITIOJTHEHHBIE PACUETHI, BEIBOJIBI.
Kpurtepun onenkmn:

— 3a Kax bl MpaBWIbHBIN OTBET — 1 Oas.

— 3a HenpaBWIBHBINA O0TBET — 0 OaIITOB.



IIpakTuyeckoe 3ansiTue Ne 26
Pacuér ocaaku ocHOBaHMit

Heapb padoThl: onpeneneHue ocaaku GyHIaMeHTa.

Boinosnus padory, Bel Oyaere ymers:

VYV 1.2.04 — BBINOJHATH CTATUYECKUM pACUET;

VY 1.2.07 — mpoBepsITh HECYIYIO CIIOCOOHOCTh KOHCTPYKIIHIA,

Yo 01.01 pacrno3naBaTh 3amady u/uiud mnpodieMy B MpodhecCHOHATBHOM W/WIU COIHATHHOM
KOHTEKCTE;

VYo 01.02 ananu3upoBaTh 3a/1a4y W/ WK MPOOIEMY U BBIICTATh €€ COCTaBHBIC YaCTH;

VYo 01.03 onpenensarts 3Tansl pelieHus 3a1a4u;

Yo 01.04 BeisiBisATh U 3(PHEKTUBHO MCKAaTh MHPOPMAIMIO, HEOOXOAUMYIO IS PEIICHUs 3a7aqd
W/WH IpOOIEMBL;

Yo 02.06 opopMasaTh pe3yabTaThl MOWCKA, MPUMEHITh CPeICTBa MH(POPMAIMOHHBIX TEXHOJOTHMA
IUISL peUIeHUs PO eCcCHOHATBHBIX 3a71ay;

Vo0 04.01 OpPraHU30BBIBATH PA0OTY KOJJICKTHBA U KOMAH/IbI;

Yo 04.03 a¢(deKkTHBHO paboTaTh B KOMAHJIC;

Yo 09.01 MOHUMATh OOILIUI CMBICI YETKO MPOU3HECEHHBIX BBICKA3bIBAHWN Ha W3BECTHBIC
TeMbI (Tpo(heCcCHOHANTLHBIC U OBITOBBIC), TOHUMATh TEKCTHI Ha 0a30BbIC MTPO(HECCHOHATLHBIC TEMBI,

Yo 09.06 YUTaTh, IOHUMATh U HAXOJUTh HEOOXOIMMbIE TEXHUYECKHE JaHHBIC U UHCTPYKLIUU

B PYKOBOJICTBAX B JIFOOOM JTOCTYITHOM (hopmarte;

MarepuanbHoe oOecnieyeHue: MynbTUMEAUIIHBIE CpPEACTBA  XpaHEHMs, Iepedaud U
IpeJcTaBiIeHUs HHPOpMaLMY, yIeOHO-MeToinYecKas JOKYMEeHTalus, TuiakTuueckue cpeactna; [1K.

3aganue:

1 IlocTpouTh pacueTHyIO CXeMy.

2. BBINOJHUTB pacyeT cKaTbIX U PacTAHYTHIX 3JIEMEHTOB (pyHIaMeHTa.

3. CxoHCcTpyupoBaTh GyHIAMEHT.

ITopsinok BbINOJHEHHS PadOTHI:

Onpenenenne oOcagkd METOJOM IOCIOMHOro cyMmmupoBaHus. B Merone mocioiiHOro
CYMMHPOBAHMsI IPUHSATHI CIIEYIOIINE JOMYIIECHUS:

— O0CaJJKa OCHOBAHUs BBI3BIBACTCA AOIIOJHUTCIBHBIM JaBJICHUEM pO, PaBHBIM ITIOJIHOMY JAaBJICHUIO
0J1 TTO/IOIIBOM (PyHI]AMEHTA P 32 BHIYETOM BEPTHKAIBHOTO HOPMAJIBHOTO HANPSKEHHUsI OT COOCTBEHHOTO
Beca TIpyHTa Ha ypoBHE MOJOIIBBl  (YHIAMEHTa: Ppo = p —Oz,0 (IpM  IIAHUPOBKE  CpPE3KOM
INPUHUMAETCS Gzg,0 =y'd, mpu OTCYTCTBUM IUIAHMPOBKM M IUIAHMPOBKE MOJACHIIKON 6zg,0 = y'dn,
rae Yy — yAedbHBIH BeC TPYHTa, PACHOJIOXKEHHOTO BbIlIe MMoa0mBel; 0 1 d, — riIyOuHa 3a10KeHus
¢byHIaMeHTa OT YpOBHs IJIAHUPOBKH U IPUPOAHOTO penbeda);

— pacrpeaciiCHueC 1o FJ'IY6I/IH€ AONOJTHHUTCIIBbHBIX BEPTHKAJIBHBIX HOPMAJIbHBIX HaHpH)KeHI/IfI GZp OT
BHeEIIHero JapyieHus p0 MpUHUMAeTCs 10 TEOpUH JIMHEHHO-AehopMupyeMoit cpelpl Kak B OJHOPOIHOM
ocHOBaHHH (cM. 1. 5.2);

— IpU TOJCYETE OCAJOK OCHOBAHMUE [EINUTCA Ha «JIEMEHTApHBIE» CJIOU, CXATHE KOTOPBIX
OMpeaAcsICTCA OT MAOIMOJIHUTCIBHOTO BCPTHKAJIBHOI'O HOPMAJIIBHOTO HAMNPSAXCEHUSA CZp, )ICfICTByIOHIGFO
1o ocH (hyHJJaMEHTa B CepeIMHE pacCMaTpUBAEMOTIO CIIOS;

— C)KMMacMas ToJa OCHOBAHUA OTPaHUYNBACTCA l"J'Iy6I/IHOI\/II z= HC, TIAC BBIMIOJTHACTCA YCJIOBUEC

Ozp = 0,204,

(5.59)

Ecnu Haiinennast mo ycnoBuio (5.59) HIKHSS TpaHUIA CKUMaeMOM TONIIM HAaXOAMTCA B CJO€
rpyHta c moayiaem gaedopmanuu E <5 Mlla wnm Takod cnoil 3ajeraer HENOCPEACTBEHHO HIKE
riyOouHsl z = He, HIKHSA TpaHna CKMMAeMON TONIIH ONPEJENseTCsl HCXO U3 YCIOBUS Gzp = 0,164

Ocajaka OCHOBaHUS S METOIOM IOCIIOMHOTO CyMMHPOBAHUS OIpeenseTcs no Gpopmyine



=l i (5.60)

rae B — 6e3pa3MepHblil kKoaduiment, paBHblil 0,8; 65 j— cpefHee 3HaAYEHHUE JONOIHUTEIBHOIO
BEPTUKAILHOIO HOPMAJIBHOIO HANPSOHKEHUS B I-M CJO€ TPyHTa, paBHOEC MOJYCyMME YKa3aHHBIX
HaNpsDKEHUH Ha BepXHel Zi-1 v HIKHEeH ZI TpaHuIax Ciiosi 10 BEPTHKAIM, MPOXOAALICH Yepe3 LEHTP
nojomiBbl  pyHaamenTa; hi u Ei — cOOTBETCTBEHHO — TOJNIIMHA W MOAYJIb jaedopMaluu i-To  CiIos
IpyHTa; N — YHUCIIO CJIOEB, HA KOTOPOE pa3duTa c:xuMaemMas TONIA OCHOBAaHUSI.

[Ipu 3TOM pacnpeseneHne BEPTHUKAIbHBIX HOPMAJIbHBIX HANpPSKEHWH IO INyOWHE OCHOBAHUSA
MIPUHUMAETCS B COOTBETCTBUU CO CXEMOMU, MPUBEACHHON Ha puc. 5.26.

JlonoHUTENbHBIE BEPTUKAIbHBIE HOPMAaJlbHbIE HAIMpPSDKEHUS [0 BEPTUKAIM, MPOXOAsIIeH depes
LEHTP paccMaTpuBaeMoro (pyHIaMeHTa, Ha TTyOMHE Z OT €ro MO/I0IIBbI OIPEACTISIOTCS:

Gzp — OT JONOJHUTENBHOrO AaBieHus p0 oA MOJOIIBOM PAacCUUTHIBAEMOrO (yHIaMEHTa [CM.
dopmyny (5.12)]; 6zp,A— 0T gomomHUTENBHOrO jAaBieHHA p0j MOJ IOJOIIBOMH j-TO  BIMSAIOIIETO
byHIaMEeHTa METOIOM YIJIOBBIX TOYEK 1o (hopmyiie (5.18).

OrmeTka
,  [VIAHHPOBKH  Oryjetka moBEpXHOCTH
o Ly | (S — MPHPOAHOIO pesbeda
8 / b ' OTMeTKa MOAOLIBbI
N\j "; — —
H/HH p (dyHnamenta

H,

HiokHss rpannua
CIKHMaeMOil TOJILLH

.

Puc. 5.26. Cxema pacnpenencHusi BEPTUKAJIbHBIX HANpPSDKEHUH B OCHOBAHHMM IIPH pacyeTe OCaloK
METOAO0M ITOCIOMHOTO CYMMHPOBAHUS

CyMMapHOE JIOTIOJTHUTEIIHOE HAIPSHKCHUE I10 OCH PACCUYUTHIBAEMOTO (YHJIaMEHTa C y4eTOM
BIIUSTHUS HATPY30K OT cOCeAHMUX (QyHIAaMEHTOB omnpenensercs rno ¢opmyne (5.19).

[Ipumep 5.12. Paccuntarh ocanky ¢yHnamenta @-1 3gaHusi ¢ ruOKOM KOHCTPYKTHBHOM CXEMOM
C y4eTOM BIHUSHHS Harpy3ku Ha ¢pyHaameHT @-2 mo ycnoBusiMm npumepa 5.2 (cMm. puc. 5.11) mpum
creayrommx gaHubix. C moBepxHocTH 10 miyomnst h + hl= 6 M 3ameraer mecok MbLUICBATHI CO
CIIEIYIOIMUMH  XapaKTEePUCTUKAMU, TMPUHATBIMH [0 COPAaBOYHBIM  TabmumaM (cM. T 1):ys =
26,6 kH/m3; vy = 17,8 kH/M3; o = 0,14; e = 0,67; ¢\ = 4 klla; ¢,y = 30°; E = 18 000 xITa. Hwxke 3ameraer
MEeCOK MENKUW C XapakTepuctukamu: ys = 26,6 kH/m3;y= 199 xH/M3; 0= 0,21;e= 0,62;¢cy= 2
klla; @ = 32°; E = 28 000 kI1a. YpoBeHb MOA3EMHBIX BOJ HAXOJIUTCS Ha TIyOUHE 6,8 M OT TOBEPXHOCTH.
CymmapHas Harpy3ka Ha OCHOBaHHUE OT Kaxaoro ¢yrnamenTa (¢ yuerom ero Beca) N = 5,4 MH.

Pemenue. [1o popmyne (5.21) yaenpHBIN Bec mecka MEJIKOTO ¢ YY€TOM B3BEIIUBAIOIIETO JIEHCTBHS
BOJIBI

vsb = (26,6 — 10)/(1 + 0,62) = 10,2 kH/m3.

ITo Tabn. 5.11 naxogum: ye1 = 1,2 1 yeo = 1. Io Taba. 5.12 npu @ = 30° naxomgum: M, = 1,15; Mq =
5,59; M, = 7,95. TTockoybKy XapakTepUCTHKH IPyHTa MPUHSTHI 1o Tabmuiam, K = 1,1,



ITo hopmyne (5.29) nonydaem:

1,21
R._751(1154178+5592178+7954) 341

A kl1a.
Cpennee paBieHHe MO/ OI0IIBOM
p =5400/42 = 338 xIla < R = 341 kI]a;
JOTIOJTHUTEIBHOE TaBJIEHUE Ha OCHOBAHUE
Po=p—0'2g=338-17,8 - 2=300 klla.
JlomoTHUTETbHBIE BEPTUKATIBHBIC HOPMAIIbHBIC HANPSOKEHUST B OCHOBaHUU (yHIaMeHTOB D-1 u -

2 MOACYMTAHBI B TIpuMepe 5.2, mpuBeaeHbl B Ta0a. 5.6 1 nmokazansl Ha puc. 5.11. JlomomaHsem tab:a. 5.6
MOJCUYETOM HANPSHKEHUM OT COOCTBEHHOTO BECa TPYHTOB GZg JUISl OMpPEACNICHUS HUXKHEH TpaHUIlbI
cxkruMaemoit Toumw (Tabi. 5.16).

W3 tabmn. 5.16 BUIHO, YTO HIDKHSS IpaHHIIA CKUMaeMOl Toimu o ¢pynaamentom -1 Haxoaures

Ha riryouHe 21 = 8,0 M (mpu ydere Harpy3Kd TOJIBKO Ha 3TOT (yHIAAMEHT) U Ha riyouHe Z; = 8,8 M (mpu
ydere BIUsSHUS pyHnamenta O-2).

Tabmuma 5.16. K npumepy 5.12

Z, M ozpl ozp2 ozp (o743 0,2029 E
0 300 0 300 36 7
0,8 288 0 288 50 10
1,6 240 0 240 64 13
18 000
2,4 182 1 183 78 16
3,2 135 2 137 93 19
4,0 101 3 104 107 21
4.8 77 4 81 123 25
5,6 60 5 65 131 26
6,4 48 6 54 139 28
28 000
7,2 39 6 45 147 29
8,0 32 7 39 156 31
8,8 27 7 34 164 33

lpumeuanune. 3Ha4eHns HANPSHKERUM 1 Moy s naubl B kI 1a.

[4]

Omnpenensem ocanky ¢pynaamenta @-1 mo dpopmyse (5.60):
0e3 ydyera BnusiHus O-2
10 10

SR DN

1=1

300+2-288+2:240+2:182+2135+101 101+2 77+2:60+2-48+2:39+32

=0,8- 08( ]
218 000 228000 0,033 M =3.3 cm.

¢ yueroM BiusHus O-2

o 8(3oo+2288+224o+2183+2137+104
\ 218000

104+2:81+2.65+2:54+2:45+2:39+34

228000 ]
0,035 M= 3,5 cM.
Omnpenenenre ocagku OCHOBAHUS C UCTIOIB30BAHUEM CXEMBI JTUHEHHO-Ae()OPMHUPYEMOTO CIIOSI.
Cpennsis ocanka GpyHIaMeHTa Ha CJIO€ KOHEYHOW TONIIUHBEI (puc. 5.27) onpenemnsercs 1o GgopMmyiie
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§ = ‘Dbk‘ i kl _kl—]

kn T B , (5.61)

rJe p — CpelHee JAaBieHHE IO/ MOAOMIBON (yHIaMeHTa; b — mmpHHAa MPSIMOYrOJBHOTO WU
auaMeTp kpyrioro ¢ynmamenta; KC u Km — xoadduruentsl, npuarMaembie 1o tadi. 5.17 u 5.18; n —
YHCIIO CJIOEB, Pa3JIMYArOLIUXCsS 110 COKUMAEMOCTH B IIPE/eNax pacyeTHO# Tonmmuubl cinos H; Ki u Ki-1 —
K03 uumeHTsI, onpenenseMsie 1o Tabia. 5.19 B 3aBucuMoctu oT GopMbl (yHIAMEHTA, COOTHOIICHUS
CTOPOH IPSAMOYTOJIBHOTO ()yHAAMEHTa U OTHOCUTEIbHOMN INIyOUHBI, HA KOTOPOW PacIoOKeHbl MOAOIIBbI
U KpoBJs I-ro ciost (coorBerctBeHHO (i = 2zi/b u (i-1 = 2zi-1/b); Ei — monyne nedopmarmu i-ro cios
IpyHTA.

@opmyna (5.61) cayXuT a8 OIpEneieHMs] CpEelIHEH OCaJKU OCHOBAaHHUA, 3arpyKEHHOTO
PaBHOMEPHO paclpe/le]IeHHOW IO OTpaHUYEHHOM IUIOIAagu Harpy3ko. Oty ¢opmyiay AOomycKaercs
MPUMEHSTH JUIS OTIPENIIICHUS OCA/IKH KECTKUX (PYHIaMEHTOB.

Tabnuua 5.17. 3nauenus kodddunuenra Kc

OtHocuTenbHas TonmumHa ciost {° = 2H/b ke
0<{ <05 15
05<¢ <l 1,4
1<{'<2 1.3
2<{' <3 1,2
3<{' <5 11
{>5 1,0

Tab6numa 5.18. 3nauenus kodpdurnmenra km

km nipu cpennem 3nauennu E, MIla

[Mupuna pynaamenrta, m

<10 >10
b>10 1 1
10<b<15 1 1,35
b>15 1 1,5

Pacuernas tonmmHa nuHelHO-negopmupyemoro cios H (cM. puc. 6.27) npuHUMAaeTCs 10 KPOBJIU
MaJoCKHMaeMoro rpyHTta (cMm. 1. 5.1), a npu mmpuHe (nuamerpe) ¢ysmamenta b > 10 M u cpenHem
3Ha4YeHUU MOy Aeopmanuu rpyHToB ocHoBaHus E > 10 MIla Berumcnsiercs mo popmyne

H = (HO + yb)kp, (5.62)

rne HO iy — mpuUHUMAIOTCS COOTBETCTBEHHO PAaBHBIMH JUISI OCHOBAHWH, CIOKEHHBIX IBLIEBATO-
TITUHUCTBIMU TpyHTaMu 9 M 1 0,15, a cioxeHHbIX necyanbiMu rpyHTamMu 6 M 1 0,1; Kp — xoa¢¢unmenr,
npuHUMaeMslit; Kp = 0,8 mpu cpeaHeM aaBieHuH mon nozomBoi ¢yHmamenta p= 100 xIla; kp = 1,2
npu p = 500 kIla; mpu nNpoMeKyTOUHBIX 3HAYEHUAX — I10 UHTEPIOJIALINN.
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Puc. 5.27. K pacueTy 0cCaJiok ¢ UCIOJIb30BAHUEM DPACUETHOM CXEMbl JMHEHHO-AePOpPMUPYEMOTO
ciost

Ecnu OCHOBaHUE CIIOKEHO U TBLIEBATO-TJIMHUCTBIMU, U TIECUaHBIMH TpYHTaMH,
3HaueHue H onpenensiercs no popmyie

H = Hs + kphci/3, (5.63)

rne Hs — TommuHa ciiosi, BeraucieHHas 1o Gopmyne (5.62) B MpearnoioKeHUH, YTO OCHOBAHHE
CJIOKCHO TOJIBKO IICCYAHBIMU TI'PYHTaAMU; hCl — CyMMapHas TOJIIIHHAa CJIO0CB NbIICBATO-TJTIMHHUCTBIX
IPYHTOB B Mpeaeiax OT MoAOMIBbl (GyHIAaMeHTa 10 ryOuHbl HCI paBHO# 3HaueHuto H, BhIYMCIEHHOMY
o popmysne (5.62) B TPENNONONKEHUU, YTO OCHOBAHHUE CIOKEHO TOJIBKO MbUICBATO-TIIMHUCTHIMU
TPyHTaMH.

Ta6muia 5.19. 3navenus kodddurmenta K

K st hyHaaMeHTOB
JIEHTOYH

{=2z/b IPSIMOYTOJIBHBIX ¢ COOTHOIIEHHEeM cTopoH 1 = I/b BIX

KPYTJIBIX (= 10)

1 1,4 1,8 2,4 3,2 5

0,0 0,000 0,000 0,000 0,000 0,000 0,000 0,000 0,000
0,4 0,090 0,100 0,100 0,100 0,100 0,100 0,100 0,104
0,8 0,179 0,200 0,200 0,200 0,200 0,200 0,200 0,208
1,2 0,266 0,299 0,300 0,300 0,300 0,300 0,300 0,311
1,6 0,348 0,380 0,394 0,397 0,397 0,397 0,397 0,412
2,0 0,411 0,446 0,472 0,482 0,486 0,486 0,486 0,511
2,4 0,461 0,499 0,538 0,556 0,565 0,567 0,567 0,605
2,8 0,501 0,542 0,592 0,618 0,635 0,640 0,640 0,687




3,2 0,532 0,577 0,637 0,671 0,696 0,707 0,709 0,763
3,6 0,558 0,606 0,676 0,717 0,750 0,768 0,772 0,831
4,0 0,579 0,630 0,708 0,756 0,796 0,820 0,830 0,892
4,4 0,596 0,650 0,735 0,789 0,837 0,867 0,883 0,949
4,8 0,611 0,668 0,759 0,819 0,873 0,908 0,932 1,001
5,2 0,624 0,683 0,780 0,834 0,904 0,948 0,977 1,050
5,6 0,635 0,697 0,798 0,867 0,933 0,981 1,018 1,095
6,0 0,645 0,708 0,814 0,887 0,958 1,011 1,056 1,138
6,4 0,653 0,719 0,828 0,904 0,980 1,031 1,090 1,178
6,8 0,661 0,728 0,841 0,920 1,000 1,065 1,122 1,215
7,2 0,668 0,736 0,852 0,935 1,019 1,088 1,152 1,251
7,6 0,674 0,744 0,863 0,948 1,036 1,109 1,180 1,285
8,0 0,679 0,751 0,872 0,960 1,051 1,128 1,205 1,316
8,4 0,684 0,757 0,881 0,970 1,065 1,146 1,229 1,347
8,8 0,689 0,762 0,888 0,980 1,078 1,162 1,251 1,376
9,2 0,693 0,768 0,896 0,989 1,089 1,178 1,272 1,404
9,6 0,697 0,772 0,902 0,998 1,100 1,192 1,291 1,431
10,0 0,700 0,777 0,908 1,005 1,110 1,205 1,309 1,456
11,0 0,705 0,786 0,922 1,022 1,132 1,233 1,349 1,506
12,0 0,710 0,794 0,933 1,037 1,151 1,257 1,384 1,550
[Tpumeuanue. [Ipn ITPOMEKYTOUHBIX 3HaueHusx  u 1 kodhpunueHT K ompenensercs

10 HHTEPIIOJISIIHH.

3nauenue H, HalinenHoe mo gopmynam (5.62) u (5.63), 107KHO OBITH YBETHYEHO HA TONIIUHY CIOS
rpyHTa ¢ Moxyiem aedopmarmu E < 10 MIla, ecnu 3ToT crnoi pacnoiioskeH Huxke H u tonmuHa ero
He npesbimnaer 0,2H. [Ipu Oonpiieii ToNMKMHE CIIOST TAKOTO TPYHTA, a TAKXKE €CIIU JIeKAIHe BBIIIE CIOU
uMeroT Moyie aedopmanmu E < 10 MlIla, pacuer nedopmarnmii OCHOBaHUS BBIOIHICTCS MO PACYCTHOM
cXeMe JTMHEHHO-1e(pOopMUPYyeMOro MOIyIpOCTPAHCTBA.

[Tpumep 5.13. OnpenenuTh CpenHIO OCaAKy (yHIAMEHTHOW IIUTHI pasmepoM 20x100 M mpu
cpemHeM paarieHunn 1o nojomse p = 0,3 MIla, ecau 1umMTa onmupaercs Ha CIOW IMecKa TOJIIIHUHON 5 M
¢ moaynem nedopmanuu E = 30 MIla, KOTOpBII MOACTUIAETCS MOPEHHBIM CYTIIMHKOM, UMerommMm E =
40 MITa.

Pemenwue. Pacyetnyro TomuHy ciou ompeaenseM Ho (opmyne (5.62) mus IBYX Ccly4aes:
OCHOBAHHUE CII0’KEHO TOJIBKO MECYaHBIMHU H TOJIBKO TBIICBATO-TIIMHUCTEIMU TpyHTaMu (mipu p = 0,3 MIla
ko3 durment kp = 1):

Hs=6+0,1-20=8wm;

Hcl=9+0,15-20=12 m;

hcl=12-5=7wm.

Torma mo gopmyse (5.63)

H=8+7/3=10,3m~ 10 m.




Mpu¢ = 2-1020 = 1 mnotabm 5.17kc= 1,4, mpu E>10MIla ub>15m mo tabm. 5.18
koadumment km = 1,5,

Omnpenensiem kodpdurments Ki mo tadm. 5.19, yuursiBast, uro n = 100/20 = 5:

npu (1 =2 - 5/20=0,5, k1 =0,125

npu {2 =2 -10/20 = 1,0, k2 = 0,250

Torna o popmyie (5.61)

= 932014(01260,0250125) _ o,

30 40 M =4 cm.

Ocanku LEeHTpa, CEpeIiH CTOPOH M YIJIOBBIX TOYEK MPSMOYTOJBHOW IUIOMAIN pa3zMepoM bxI mpu

JCWCTBUU HA HEE PABHOMEPHOT'O JIABJICHHS P ONpeeIsFoTes 1o Gopmysie [2]:

pb
CRE
)
” , (5.64)
rne E— momyne  gedopmanmu  TpyHTa OCHOBaHHMS, NPHHAMAEMBIH CpPEIHUM B TIpenenax
cokumaemort  toimy; k© = KO koaddunment, npuHMMaeMbelii 1o  Tabm. 5.20 s meHTpa

npsimoyrojibHuKa; k” = K1 — 10 ke, ans cepenuubl Oonbliel ctopoHsl; k” = K2 — To ke, 1151 cepeinHbI
MeHbIIeH cTopoHbl; k™ = K3 — TO ke, /U151 YTII0BOM TOYKH.

Ocanky MOBEPXHOCTH OCHOBAHUS MPHU JIEHCTBUU HAa HEr0 PaBHOMEPHOrO IABJICHHUS P MO KPYrion
IUIOMIA/IKE PAJNYCOM I Ha pacCTOSHUU R OT TieHTpa 93TOM IUIOMIAJKK TaKKe MOXKHO OINpPEICIHTh
o popmyine (5.64), B koropoit kodddurment k” = Kr mpunumaercs mo tabn. 5.21 [2]. Vka3aHHBIM
CIIOCOOOM JIOITYCKAeTCsl ONPEISNISATh OCAIKU MMOBEPXHOCTH OCHOBAHHMS 32 MPEACIIaMU KECTKOTO KPYTJIOTO
¢dbyHameHTa.

Brnusinue Ha ocagky paccuMThIBAaeMOro (QyHaaMeHTa ApYrux (GyHIAaMEHTOB, HArpy3oK Ha IOJIBI
U T.I. MOKET OBbITh OIeHeHO 1o (opmyne (5.64) ¢ UCMONB30BAaHUEM CXEMbl (PUKTUBHBIX (yHIAMEHTOB
AQHAJIOTUYHO OIPEICIICHUIO HAMPSIKCHU B OCHOBAHUH METOJIOM YIJIOBBIX TOYEK MO0 ¢ momMomsio I9BM
0 CTaHJApTHON mporpamme. [[OMOMHUTENBHYIO OCAAKy pPacCUUTHIBAEMOro (GyHIaMEHTa OT BIIMSHHUS
IpyTux GyHIAMEHTOB JIOIYCKASTCS MPUHUMATEH PAaBHOH JIOTIOJTHUTEIIBHOM OCa/IKe ero IEeHTpa.

Ta6muma 5.20. SHAUEHNW S KOOOOUITMEHTOB kO, k1, k2, k3

. o |k [k |k K3 n |5 | KO KI |k | K3
0,0 0,02
45 4
0,1 0,05
09 6
02 |0091|02 | 0045 |0,024 02 |0091 |0045]0,045 | 011
05 |0236 |36 |0109 | 0056 05 |0227 |0109]0107 |5
1 0.464 | 0,4 | 0,236 | 0.115 1 |oa464 |0227 0225|023
. > 0701 |36 |0436 (0231 |, |2 |0801 |0464|0400 |1
3 0801 | 04 |0482 |0.305 3 |1019 |0655]|0510 | 0,32
5 0892 |82 | 0564 | 0,380 5 |1238 |0855]0656 |5
7 0928 | 0,5 | 0,601 | 0416 7 |1338 |0955]|0742 | 046
10 0.955 | 64 | 0628 | 0,444 10 | 1420 |1.037]0815 |0
0,6 0,54
01 5
0,6 0,61
28 7
02 |o0091|00 |0045 |0,024 02 |0091 |0045]0,045 | 0,02
15 |05 |0227|45 |0108 |0056 |5 |05 |0227 |0,109 |0.107 |4
1 0464 |01 | 0231 | 0115 1 | 0454 |0227 0225 | 0,05
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2 0,773 09 | 0404 |0231 > |osor |o04640400]6
3 0910 | 02 | 0508 | 0323 3 | 1028 |0655]0511 011
5 1037 | 36 | 0,617 | 0.426 5 |1310 |0919]0656 |5
7 1002 | 0.4 | 0.669 |0.478 7 | 1456 |1065|0752 023
1 1137 | 46 | 0712 | 0518 10 | 1592 |1.192 08521
0,5 0,32
64 6
0.6 0,46
82 2
0.7 0,55
37 5
0.7 0,65
83 2
0,0 0,02
45 4
01 0,05
09 6
0.2 0,091 |02 | 0044 | 0,024 02 |0091 |0045 0045|011
0.5 0227 | 27 | 0107 | 0056 05 |0227 |0109]0107 |5
1 0464 | 04 | 0225 | 0115 1 | 0464 |0227|0225]023
, 2 079264 |0403 |0231 |, |2 |0801 |0464 [0400 |1
3 0974 | 06 | 0514 | 0324 3 | 1028 |0655]0511 032
5 1128 | 10 | 0.641 | 0.448 5 |1319 |0928/0658|6
7 1201 |07 | 0708 | 0512 7 | 1492 |1110|0756 | 046
1 1265 |55 | 0762 | 0.565 10 | 1702 | 1310|0858 |3
0,8 0,55
37 8
0,8 0,65
83 9
Tab6nuia 5.21. 3nauenne ko3 durmenta kr
kr mpu p = R/r
¢ = Hir
o |02 |05 |075 |1 125 |15 |2 |25 |3 |4 |5
0 o o |o o o o lo lo o [o [0 o
0,25 2’1 012 012 012 |0os o |o o |o o |o |o
05 2’2 024 1023 022 011 loor|o |o |o o |o |o
0,75 2’3 035 | 034 029 |016 |0,03 (1)’0 o lo lo |o |o
1 2’4 044 042 035 |021 |007 g,o o lo lo |o |o
15 g,s 057 1053 045 |028 |013 3’0 (2"0 o lo |lo o
2 2’6 064 | 060 |052 |034 |017 8’1 2'0 001lo |o o




3 0.7 1073 | 068 |059 |041 |023 |91 {90 00490 [0 |0
4 6 8 2
0,8 0,2 (01 0,0 | 0,0
5 1 0,79 | 0,74 | 0,66 | 0,47 0,30 5 3 0,09 5 5 0,01
0,8 0,2 (01 0,0 | 0,0
7 4 0,82 | 0,77 [ 0,69 |0,50 0,33 4 5 0,11 8 4 0,02
0,8 0,2 (01 0,1 | 0,0
10 5 0,83 | 0,79 (0,71 | 0,52 0,35 7 8 0,13 0 5 0,04
0,9 0,3 (0,2 0,1 {01
00 1 0,89 [ 0,84 [0,76 | 0,58 0,40 5 3 0,18 5 1 0,09
Tabnuma 5.22. 3navuenus koddduimeHTa o
O JIJIS ONIPEIETICHHS
OCaIIK1
oca 8 a0COJIFOTHO
Dopma JIKH PaBHOMEPHO 3arpy»KeHHON KECTKOLO
N IUIOIAIA
3arpyKeHHOH | 1) byHmamenTta mcon
IJI0IA TN st
o B
B YIJIOBOM B
Touke oc | Lo PC cpeaHen om
o0
1 1,12 0,95 0,88
15 1,36 1,15 1,08
2 1,53 1,30 1,22
3 1,78 1,53 1,44
4 1,96 1,70 1,61
Hpamoyroms [ o 0500 |210 |183 1,72
Has
6 2,23 1,96 1,83
7 2,33 2,04 1,92
8 2,42 2,12 2,00
9 2,49 2.19 2,06
10 2,53 2,25 2,12
Kpyrnas — 0,64 1,00 0,85 0,79

Omnpenenenre ocaJkyd MyTeM HEMOCPEICTBEHHOTO MPUMEHEHUS TEOpUU JTMHEHHO-AepopMupyemMoit

CpCabl. I[JBI HpCIlBapI/ITCJ'IBHOI\/II OICHKH OCaa0K (I)YHI(B.MCHTOB AOIYCKACTCA MMOJIb30BATHCA (I)OpMy.IIOﬁ

S = Pro(1 — V2)/E, (5.65)
rie ©® — Kod(pUIHEHT, TPUHUMAEMBIi 1Mo Tadi. 5.22; Vv — koaddunment [lyaccona.

Bo Bcex cnydasx popmyna (5.65) mpuBOANT K IPEYBEIMUEHUIO PACUETHBIX 0CAJIOK (IO CPaBHEHUIO
C METOJIaMH, PEKOMEHTyEMbIMH HOpMaMH ). JIOCTaTOYHO yIOBIETBOPUTEIBHBIC PE3yabTaThI 3Ta hopMya

naet npu mupuHe pyHaamenta b <2 m u coorHomenuu cropos 1 = I/b < 10.




Kpurtepun onenkmn:
3a KaX bl MPaBWILHBIN OTBET — 1 Oas.
3a HernpaBWIbHBIN 0TBET — () OasUIOB.

[TpoueHT KauecTBeHHast onieHKa HHANBUAYAIbHBIX
PE3yIIbTaTUBHOCTH 00pa30BaTeNbHBIX JOCTHKCHUN
(mpaBHIIBHBIX OTBETOB) | Gaya (0TMeTKa) | BepOalbHbIl aHAIOT
90 + 100 5) OTJINYHO

80 +~ 89 4 XOPOUIO

70 + 79 3 YAOBJIETBOPUTEIBLHO
meHee 70 2 HEYJIOBJICTBOPUTEIHHO




IIpakTuyeckoe 3ansiTue Ne 27
Pacuer n KOHCTpyHpOBaHHe CT0J104ATOr0 hyHAaMEHTA.

Iesb: HAy4YUTHCS BBIIOIHITH PACUET KeJIe300€TOHHOM cTosI0UaTOro GyHIaMeHTa.
Beinosinus padory, Bel Oyaere:

YMETh!

V¥ 1.2.02 — BBINONHATH pacueThl HArPY30K, IEHCTBYIOIIMX HA KOHCTPYKIIMH;

VYV 1.2.04 — BBINOJIHATH CTATUYECKUMN pACUET;

V¥ 1.2.05 — nondbupaTth ceueHUE IEMEHTA OT NIPUIIOKEHHBIX HAaIPy30K;

VY 1.2.07 — npoBepsATh HECYIIYIO CIIOCOOHOCTh KOHCTPYKIIHIA;

MarepuajibHoe o0ecnieyeHue:

MynbTUMEANIHBIE CPEACTBa XpaHEHHWs, Iepelaud U MpeacTaBieHUs HHGopManyu, y4eOHO-
METOIMYECKas JOKYMEHTALMs, JUAaKTHIecKue cpencrsa; 11K.

3aganue:

1. ITocTpoUTh pacUETHYIO CXEMY.

2. Paccunrats 35eMeHT 1o | rpyrime npeenbHbIX COCTOSHUN

Ilopsinok BbImoJHeHusi padorbi: [. Bblgaua TexHMYecKOro 3aJaHMs: >KeIe300€TOHHAS

cTonbuaTtoro pyHmamenrta
II. AkTyanu3anusi ONOPHBIX 3HAHMI — HPOHTATBEHBIN OMPOC CTYASHTOB 10 JJaHHOU TEMe.
IIpumepnwiii nepeuens 60npocos:

UYro Ha3bIBaIOT jk€1€300€TOHOM?

B yem ocoOeHHOCTh paboTHI JK€1e300€TOHHBIX KOHCTPYKIIUI?

Kaxue Harpy3ku 1efCTBYIOT Ha CTPOUTENbHBIE KOHCTPYKIIMU?

Kak pa0oTaroT cixaTble 3JIeMEHThI KeJe300€TOHHBIX KOHCTPYKIUI O] Harpy3Kou?

UTto Ha3bIBalOT KOHCTPYKTUBHON U pacYeTHON CXeMaMU CTPOUTEIbHOM KOHCTPYKLINN?

UYro sBIsSETCS OCHOBHBIM ONPENEAIONMM (PU3nIecKUM (PaKTOPOM IPpH pacyeTe TaHHOU

CTPOUTETHHON KOHCTPYKIIHH?

Ilo xakuM rpymnmnamM npeneabHbIX COCTOSIHUM PACCUNTBIBAIOTCS CTPOUTENBHBIE KOHCTPYKIIMH?

B ueM 3akmrouaeTcsi CMBICH pacyeTa Kene300€TOHHOM CBau-CTOMKHU?
9. Yro o3HayaeT onpezaesaeHUEe Hecylllel ClIOCOOHOCTH KeIe300€TOHHON CBau-CTOUKH?

ocarwhE

o N

Xoa padotbi: OmnpeneneHue HCXOAHBIX MJAHHBIX JJIS pacyeTa >Kelne300€TOHHOIO JIIEMEHTa
(ucnionb3oBanue CHulla «beToHHbIE U Ke1€300€TOHHBIE KOHCTPYKIIUW).

2. Coop Harpys3ok Ha IM* 1 1 mm. CocraBieHne TaGuUI 1 [OACYETA Harpy3ok. (BapuaHTs
COCTaBa MOKPBITHUS WM NEPEKPHITHSI BBIAAIOTCS MPENOIaBATEIEM).

3. IlocTpoeHne KOHCTPYKTMBHOH CXEMbl KOHCTPYKLHH ISl ONPENEIICHUS PacyeTHON [UIMHBI
(BBICOTBI).

4. IlocTpoeHne pacueTHOU CXEMBbI KOHCTPYKIUH.

5. Pacuer nmo | rpynme npenenbHBIX COCTOSHHM - MO HOPMAJIBHBIM CEUEHHSIM: OIPEACIICHHE
TpeOyeMol IIomaaM cedeHusi pabodell apmarypel, MOAOOp pa3MEpoB CeYEHHUs dJeMeHTa (Tpu
HE0OXOIMMOCTH - MPUMEHEHHE aNTopuUTMOB pacueTa) (cm. [Ipunoxenus).

7. TlonGop ¢akTuueckoil Miomany cedeHus paboyeil apMaTypbl U KOJMYECTBA CTEPKHEH C
HCIOJIb30BaHUEM COPTaMEHTa ropsiuekaTaHoi apMatypHoit ctanu (cM. [Ipunoxenus).

8. OrmpeneneHue IUIOLIAJM CEYEHMS W KOJIMYECTBA CTEP)KHEH MOHTa)KHOM apmarypbl (cM.
[Ipunoxenus).

9. IlpoBepka Hecymieil CHOCOOHOCTH >KEJI€300€TOHHOI'O 3JIEMEHTA: BBIIOJHEHHE OCHOBHOIO
HEPaBEHCTBA — YCJIOBUSI IPOYHOCTHU KeJIe300€TOHHOTO 3JIEMEHTA.

10. AHanu3 MoJy4eHHbIX Pe3yJIbTaTOB U 0(OpMIIEHUE BBIBOJIA.



1. IlocTpouTh pacueTHYIO CXEMY.
2. Paccuurate snemeHT o | rpymme npeneabHbIX COCTOSTHUI

ITopsinok BbINOJIHEHHUSI PadOTHI:
| Boigaua TeXHHYECKOT0 3aJaHMsI: KeIe300eTOHHOTO (DyHIaMEHTA.

PaccuuTarp jxene300eToHHBINH (yHIaMeHT mox KojoHHy cedeHneM 400x400mm. DyHgameHT
MPUHUMATh JIBYXCTYINEHUYAThIM, KBaJpaTHBIM B IIaHe. PacueTHas Harpys3ka Ha (QyHIaMEHT C y4eTOM
kod¢durnmenTa HagexHocTH 1Mo HazHadeHno N=1000xH, k03 punueHT Haae)KHOCTH IO HArpy3Ke Yf =
1,2. beron ¢pynmamenrta kiacca B12,5. Apmarypa B ¢pyngamente kiacca A-II. TlpogonsHas apmatypa
KosoHHBI ¥20MM. ['myOuna 3amoxxenus mopomBbl ¢yngamenta Hi=1,6m. PacueTHoe compoTuBieHue
ocHoBanust RO = 0,2 MIIa (CHull «OcHoBaHus 11011 31aHKS 1 COOPYKEHUsD» CTp. 37)

Pemenue
1. HopmaruBHas Harpy3ka Ha yHIaMeHT npu s =1,2
N = N 1000

"
¥

/o= 12 =g833kH

Pacuernoe comporuBieHue Oerona kmacca B12,5 ma pactskenwe mpu ypi=1(tabnl5) => Rb=
0,65MIla (ta6n. 13 CHull «beronnsle u xene300eTOHHBIE KOHCTPYKIIMNY). PacueTHOE compoTHBIEHKE
apmarypsl A-ll

Rs=280Mmna (tabn. 22 CHull «beroHHble 1 xe1e300€TOHHbIE KOHCTPYKIIHH)))

YCp — ycpeaHeHHast oObeMHast Macca OeToHa Ha yCTymax

yep=22xH/m

I. Onpenensiem TpeGyeMyro TIIOMIAIb OIOMIBHI GyHIAMEHTA.
YauTeiBaeM, 4To a=b.

N, 833
A=axb= R Ve *H _ 200-22%16 _ 5 g5 4
P A =305 _
a3Mep CTOPOHBI a=V 1 = =2,25m

Oxpyrisiem (kpatHO 300MM) mpuHUMaeM a=2,4 M;
Adakr =24 =576Mm
II. Haxoaum peakTUBHBIN OTIIOP TPYHTA.
N 1000
Prp= Ajorn = 5,76 =174xH/™"
1. Ompenensiem BbICOTY (hyHAAMEHTA IO 3-M YCIIOBUSIM.

2. U3 ycnoBus npoJlaBiIMBaHUs

h, +b, [N
H =-" O o5 —

4 1\| R, +p., _ 0.3m
BricoTta ¢yHnaMeHTa ¢ y4eToM KOHCTPYKTHUBHBIX TPEOOBAHMIA:
3 YCJIOBUA 3aACIIKU KOJIOHHBI
H=15h, +25=1,5*40 +25 =85 cM;
W3 yciaoBust aHKEpOBKH MPOI0IBHON apMaTypbl KOJIOHHBI d1= 20 MM B pyHIaMEHTE
Hp=30 x di +25cm=30x 2,0 +25=285cm.

W3 tpex ycnosuil npuHuMaeM hy, = 85cm
3. Pabouas BeicoTa hyHnamenra, eciau a = 4,0 cM (TOJIIMHA 3AIUTHOTO CIIOS)
ho=h-4=85-4 =8lcwm;



MpeIBapUTENILHO MPUHUMAEM BBICOTY cTymneHel hy=45¢cm, Torna

ho1 = hi-dem = 45-4=41¢wm;

h, =85—45=40cm.

4. Haxoaum mupUHY BTOPOM CTyIEeHU (yHIaMeHTa 0003Ha4YMB al

a;= hk+2h2 = 40+2 x 40 = 120cm

[IpoBepsieM BBICOTY HUKHEH CTYIEHHU IO MONEPEYHO CUile — IPOBEPSIeM YCIOBUE:
prp X 151,5Rbt X hoy

(a b, ) 24 04

I_I._E E_Jrr | »

- )= 2 2-081 =0,19Mm
174x0,19<1,5x 650x0,41;
33 kH < 400xH — ycinoBue BBINOJIHSIETCS.

5. OnpeaenseM U3rudaroIMii MOMEHT B ceueHusx 1-1, 2-2 mpu b=a
M1=0,125x pp(a—hy) xb=0,125x 174(2,4-0,4) x2,4=208,8xHx M
MI1=0,125x pp(a—a;) xb=0,125x 174(24-12) x2,4=752kHx ™M

6. 3Has n3rubarolyie MOMEHThl — HaXOAWM AS CEYeHHUs apMaTypbl Ha BCIO IIUPHUHY MOAOIIBBI
byHnnameHnTa.

M, 208.8 #1000
Asl-1 = 094, * R, — D9=4]+280_ 10,23CM:
M, 75,2 %1000

Asl-1= 09 * R, _09%41+280_ 7 570,

[Ipunumaem makcuMmanabHOe 3HaueHue As. Haxoaum KoOIM4YecTBO CTEp:KHEH HJisi HeCTaHIapTHOU
CETKH ¢ maroM (srueitkoit) 200mm.

a; — 4425 ]
=
Ner = 200 = 13(cTepxHeii)

‘fl | )
As;= 13 =0,787cm ;

IIpuHrMaeM 110 COpTaMEeHTy A81:0,7850M: ; apmatypa @10mm A-II.
0,785 100%
e

%mm.a, = 0787 = 0,997=99,7%
Munumanbssbiil % apmupoBanus 1 pyrnamenta = 0,05%
ITpoepum % apmupoBaHus
As 100% 20,41 +100%
= b#h = 240#81 =104%
BrIBOA: mprHMMaeM HECTaHJAPTHYIO CBAPHYIO CETKY M3 13 CcTepyKHEH B KakKJIOM HAIMPABICHHUH C
sueiikoit 200mmM, apmarypa @10mm A-11.

2. Pacyer oT/1€/IBHO CTOSIIIET0 HEHTPAJIbHO-CKATOI0 (DYHIAMEHTA

* pacuem niowaou apmamypsl yHoameHma

Pacuer mpouHoctu Tena ¢yHaamenTa (puc. 1) B oTiIM4YMe OT pacyeTa OCHOBAaHHS BEAETCS IO
MEepBOM TpyMIe NpeaebHbIX COCTOSIHUM, TO3TOMY HCIONb3yeTcs pacuerHas Harpy3ka N. [loa mogomBoit
(dyHIamMeHTa OT IEHCTBUS Harpy3KH BO3HHKAeT OTIOp TpyHTa (peakuus) p = N/A; (xkH/M?), byHnamMeHT
nepopMupyercsi, IPOUCXOAUT UKo nmoaouBel GyHaaMeHTa (puc. 2). [Ipu 3ToM MOKET TPOUCXOAUTH €T0
paspyieHre 3a c4eT oOpa30BaHUS TPEIIMH 10 HOPMAIbHBIM CEYEHHUSM, T.€. MOJOLIBA (yHIAAMEHTa
pabortaer kak IuMTa. ApMaTypa, MOCTaBlieHHas B HWXKHEW 4acTu (yHIamMeHTa (apMaTypHBIE CETKH),
BOCIIPMHMMAET PACTATMBAIOIIME HampshKeHHs. PacueToM HEoOXOIMMO IMPOBEPUTH CEUYEHHE IO Kparo



KOJIOHHBI 1 TC MECTA, TAC MPOUCXOAUT U3MCHCHUC BBICOTHI d)yHIIaMeHTa, KOTOPLIC ABJIAKOTCA HaI/I6OJIee
omacHeIMH (ceueHus 1—1, 2—2, puc. 3).
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W3 cka3zaHHOTO MOHATHO, YTO apMaTypa MOAOMIBHI (DYHIaMEHTa PACCYMTHIBACTCS KaK apMaTypa
M3ru0aeMbIX 3JIEMEHTOB, BOCHIPUHUMAIOIAS PACTATMBAOLINE YCUIINS, BOZHUKAIOIINE B PACTSIHYTON 30HE
Ooerona. [l ompeneneHuss M3rHOArOIMIero MOMEHTa B cedeHHMH |—1 paccMaTpuBaeM OTCEUYECHHYIO
CeyeHHeM 4YacTh (yHIaMEHTa KaK KOHCOJIb, PABHOMEPHO 3arpyXEHHYK CHM3Y peaklueil rpyHra p.
PaBHOelicTBYIOIIAsT peakuy TPYHTA Ha OTCEYSHHOH yacTh Q MpHIIOKEHA B IEHTPE TSHKECTH KOHCOJIH,
st ceuennit 1—1, 2—2 cootBercTBeHHO: Q1, Q2!

Q,=plb;
O, =phb.
MomeHT, BO3HUKAIOLUK B ceueHuu 1—1, onpenensieTcst Kak Npou3BEAEeHUE PABHOICUCTBYIOIIEH
Q1 Ha paccTOsSHUE OT PaBHOACHCTBYIOMICH 10 CEUCHUS:

L pl’b
1 Q 2 2
AHAJIOTUYHO MOJKHO OIIPEACIINTD I/I3FI/I6a}0H_II/II7I MOMCHT IJ1d CCUCHUA 2-2:
L plb'b
o e

Tpebyemas miomaab apMaTypsl onpeaensercs u3 GopMyIibl

e
09RR’

[Ipyn HaxoxaeHuH IIomAaM apMaTypbl B YpaBHEHUE COOTBETCTBEHHO IMOACTAaBIIAETCS M1 Win
M> 1 COOTBETCTBYIOIIAs PACCUUTHIBAEMBIM CECUEHUAM pabodast BeicoTa Nop witu hop.

A,



Puc. 3

IIpumep 1. Paccuutath ¢yHIaMEHT MO MaTepuady IMOJA JKeIe300€TOHHYIO KOJOHHY
rpaXJIaHCKOTO 3[aHus 1O NaHHBIM npumepa 12.1. Harpyska Ha ¢yHAaMeHT ¢ ydeToM Kod(QuimeHTa
HaJIeKHOCTH 1Mo oTBercTBeHHOCTH N = 535,52 kH. I'myOuna 3anoxenus pyHmamenta d; =1,35 wm.
Pa3mepsl nopomBel Gpynaamenta ab = 1,3 - 1,3 m. Pazmep cedenust kosnonnsl hcbe = 300 - 300 mm.
Koncrpykuuto pynaamenrta cm. Ha puc. 4 .

Pewenue.

1. OnpenensieM naBieHHE O MOIONIBOM GyHIamMeHTa: iomans pynaamenta As=ah = 1,3
-1,3=1,69 M2; naienue p = N/As= 535,52/1,69 = 316,88 klla.

2. OmpenensieM pacyeTHble ceueHUs: ¢yHIaMeHTa. PaccuuThiBaeM cedyeHue, MPOXOJsIIee Mo
Kpato KoJioHHBI (1—1) (cMm. puc. 4).

3. 3amaemcs 3amUTHBIM cioeM OetoHa a, = 3,0 cM (cOopHBIN (hyHIIAMEHT) U NMPUHUMAEM
paccTosiHue OT MOJAOLIBBI (PyHIAMEHTa J0 IEHTpa TsKeCTH apMmarypbl a = 4,0 cM; HaxoauM pabouyro
BeIcOTYy (hyHIaameHTa hgy =h; —a =105 —-4,0=101 cm.

4. TlpuaumaeM: kiacc npoyHocTH 6etoHa B20; koaddunment yciaoBusi paboTsl O€TOHA Yhy =
1,0; xmacc apmarypsl A-111: Ry, = 11,5 Mlla, Ryt = 0,90 MIla, Rs= 365 MIla (tabm. 2.6, 2.8);

5. IlomepeyHas cuita B pacCYNTHIBACMOM CCUCHHUN:

Q, =plb=316,88-0,5-1,3=205,97 xH.

6. U3rubarommii MOMEHT B ceueHud 1—1

M, =0 %‘ - 205.97»%§ =51,49 xH M.

7. Tpebyemas muiomaab apMatypsl GyHIaMeHTa B cedeHun 1—1

M 5149
— = =155 2-
4= 0ohR T 09101365 "M
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8. [IlpuaumaeM apMaTypy (B apMaTypHBIX ceTKax (hyHIaMEHTa PEKOMEHIyeTCsl Ha3HayaTh Iaru
crepxkHeit apmarypel S = 100, 150, 200 mm): 3amaemcs maroM ctepxHed apmatypsl S = 200 mw,
OIIpeJIeNIsieM KOJIUYECTBO CTEPIKHEH, PACIIOIOKEHHBIX B OJIHOM HAIPaBJICHUU apMaTYPHOU CETKU:

a-100 1300-100
n = +1=
A 200
npuHumaeM (ro [punoxenuto 3) nuamerp apmatypst 7010, A-lll; As = 5,5 cM?, 4T GOJIBIIE, YeM
TpeOyeTcst o0 pacueTy, HO COOTBETCTBYET PEKOMEHIYEeMOMY MUHUMAIBLHOMY JAWAMETPy apMaTyphl JUIs
apMaTypHBIX CETOK (yHIaMEeHTa; KOHCTPYUPYEM apMaTypHYIO ceTKy pyHaameHTa (puc. 5).
1 1

+1=7 wryk;
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11. HpOBepHeM (I)yHI[aMCHT Ha OpOoJaBJIMBAHHUC; ONPCACIACM CTOPOHBI OCHOBAHUA IMUPAMUIbL
HpO)IaB.]'[I/IBaHI/ISI .
Guon=h+2h=30+2-101=232cM > a=130cMm;
byon=0uon=232cM > b=130 cM.
Tak kak pasMEpbl HUIKHETO OCHOBAHUA IMUpaMUJbl TIPOJaBJIIMBAHUA 60JILIJ_IC pasMepoB
MOJIOIIBBI (pyHIAMEHTA, 3HAYUT, MUPaMUJa MPOJABIMBAHUS BBIXOJUT 3a Mpelenbl (yHIaMeHTa, Ipu
9TOM IPOYHOCTL HAa IPOJAABIIMBAHUEC CHYUTaeTCA obecneyeHHOM.



Kpurtepun onenkmn:
3a KaX bl MPaBWILHBIN OTBET — 1 Oas.
3a HenpaBwIbHBIHA 0TBET — 0 GayIoB.

KadgecTBennas OLICHKa

[TpouieHT WHMBUIYAIBHBIX 00pa30BaTEIbHBIX
PE3yJIbTaTUBHOCTH JIOCTHXKEHU N
(IpaBUIIBHBIX OTBETOB) Oarmt .
BepOabHBIN aHAIIO
(oTMeTKa)
90 + 100 5) OTJINYHO
80 + 89 4 XOpOIIO
70 ~79 3 YIAOBJIETBOPUTEIIbH
HEYJIOBJIIETBOPUTE
MmeHee 70 2 Y p
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