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1 HOACHUTEJIBHASA 3AIIMCKA

CoctaB M coaepkaHUE NPAKTUYECKUX W Ja0OpAaTOPHBIX 3aHATUH HaNpaBieHbl Ha
peamuzanuio  dexepaqbHOrO0  TOCYAAPCTBEHHOro0  00pa30BaTENILHOTO  CTaHAApTa  CPEIHEro
npodeccrnoHaTbHOTO 00pa30BaHHUS.

Benymell nuaakTUYecKoW ILENbl0 NPAKTHUECKUX U JIa0OpAaTOPHBIX 3aHATHH SBISIETCS
¢dopmupoBanre MPo(PecCHOHATBHBIX MPAKTHUECKUX YMEHHUH (YMEHHH BBIOJIHATH OMpEACICHHbIC
JeUCTBUS, oOlepaluu, HEOOXOAMMBIE B IOCIEAYIOIEM B MNPO(EecCHOHATBHON [eATENbHOCTH),
HEOOXOMMBIX B MOCIEAYIOIIEH y4eOHOW AeITEIbHOCTH.

B cootBerctBuM ¢ paboueit mporpammoit [IM.01 YuacTtue B mpoeKTHpOBaHUM 37 aHUNA H
COOPYKEHHI, IPEAYCMOTPEHO MPOBEACHUE MPAKTHUECKUX U JIAOOPATOPHBIX 3aHATHH.

B pe3ynbrare uX BBIOJHEHUS, 00yYarOLIUics JOIKEH:

CozxepxaHue TPaKTUYECKUX W J1a0OpPaTOPHBIX 3aHATHHA OPUEHTUPOBAHO Ha (HOPMHUpOBAHHE
O0LIMX KOMIIETEHIMH 1O NpOo(ecCHOHAILHOMY MOAYIIO HPOrpaMMbl MOATOTOBKM CHELHAINCTOB
CpEIIHEro 3BEHa M0 CHEUUATIBHOCTH U OBJIQICHUIO HPOGHeCcCUOHATbHBIMU KOMNEMEHYUAMU.

ymemp:

VY2. nosib30BaThCs KOMIBIOTEPOM C NMPUMEHEHHEM CHEUUAIU3UPOBAHHOTO MPOrPAMMHOIO
obOecrieueHus;

V3. onpenensarte riryOuHy 3a0KeHus pyHIaMEHTa;

V4. BBINOMHATH TEIUVIOTEXHUYECKHH pacyeT orpa)aarouiux KOHCTPYKIH;

V5. nonbupartb  CTPOUTENbHbIE KOHCTPYKUMM JUIsl  pa3pabOTKM  apXUTEKTYpHO-
CTPOUTEJIbHBIX YePTEexKEH;

VY 6. BBIIOJHATH pacyeThl HArPY30K, AEUCTBYIOLINX HA KOHCTPYKIIUH;

V7. cTpOUTh pacueTHYIO CXeMY KOHCTPYKLIMHU IO KOHCTPYKTUBHOM CXEME;

V8. BBINOJHATH CTATUYECKUI pacyeT;

V9. npoBepsATh HECYLIYIO CIOCOOHOCTh KOHCTPYKLUIA;

V10. monbupaTh ceueHue IEMEHTa OT MPHIIOKEHHBIX Harpy30K;

V11. BBINONHATE pacyeThl COEAMHEHUH 3JIEMEHTOB KOHCTPYKLIMH.

V18. rpadmueckne 0003HAYCHUSI MATEPHAIIOB U 3JIEMEHTOB KOHCTPYKIIHIA.

V19. TpeboBaHMsl K 31€MEHTaM KOHCTPYKLMH 374aHus, MOMEIIEHUs U OOLIero MMyILEecTBa
MHOTOKBAPTUPHBIX JKUJIBIX JOMOB, OOYCIIOBJIEHHBIX HEOOXOJMUMOCTBIO HMX JIOCTYIHOCTH H
COOTBETCTBUS OCOOBIM MOTPEOHOCTSIM WHBAJINU/IOB.

VY01.1. pacrio3HaBath 3a7ady W/uiu NpodieMy B MPOPECCHOHATBHOM H/WIH COLMAIBHOM
KOHTEKCTE;

VY01.2. ananu3upoBaTh 3a7a4y U/Wiau TPoOIeMy U BBIJCISITH €€ COCTaBHBIC YaCcTH;

VY01.3. onpeaensTs 3Tanbl peleHus 3a/1auu;

Y01.4. BbIBAATH M 3(P(GEKTUBHO HUCKaTh WH(GOPMALUIO, HEOOXOIUMYIO JJIsi pElIeHUs
3aJjauu ¥/UIH IPOOJIEMBI;

V01.5. cocTaBuTh IJIaH ACHCTBUM;

VY01.6. onpeaenuTs HEOOXOAUMBIE PECYPCHI;

Y01.8. BmageTh akTyaJbHBIMH MeTOJaMU pabOThl B NPO(PECCHOHAIBHON U CMEXKHBIX
cdepax;

VY01.9. peanuzoBarh COCTaBICHHBIN TUIaH;

VYO01.11. oueHuBaTh pe3yabTaT U IMOCIEACTBUS CBOUX JACHCTBHH (CaMOCTOATEIBHO WIIH C
MTOMOIIIbIO HACTABHUKA);

VY02.1. onpenensaTs 3a1auun A7 MOMCcKa UH(GOPMAIIUH;

¥02.2. onpenensats HEOOXOJUMbIE UCTOYHUKN MHPOPMAIIIH;

¥02.3. ninanupoBaTh NpoLECC IOUCKA,

¥02.4. cTpyKTypHpOBaTh MOIydaeMyto HH(POpMaIIUIo;

VY02.5. BoiiensTh Hanbosiee 3HaYUMOeE B IepeuHe UHpopMarum;

¥02.6. oeHMBaTh NPAKTUYECKYIO 3HAYUMOCTD PE3YJIbTATOB IIONCKA;
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VY02.7. opopMIIATE pe3ynbTaThl OUCKA;

Y06.2. onuckIBaTh 3HAYUMOCTh CBOEH CIEIMATBHOCTH NIJI1 PA3BUTHSI SKOHOMUKH U CPEJIbI
KU3ZHEIESITEIIbHOCTU TPaXIaH pOCCUHUCKOr0 rOCy/1apCcTBa;

Y06.5. mpe3eHTOBaTh CTPYKTYpY MNPpOodhEeCCHOHATBLHON NeATeIbHOCTH 0 mpodeccuu
(cnenuanbHOCTH);

Y09.1. npumeHsaTh  cpeacTBa  MHOOPMAIMOHHBIX ~ TEXHOJOTMH  JJII  PEIICHUS
npodecCHOoHANBHBIX 3a]1a4;

¥ 09.2. ucnosb30BaTh COBPEMEHHOE ITPOrpaMMHOE 00ecIieueHue.

ConepxaHue IPaKTUUECKUX M J1A0OPAaTOPHBIX 3aHATHH OpPHEHTUPOBAHO HA IIOJITOTOBKY
00y4aromuxcss K OCBOCHHIO MPO(ECCHOHATBHOTO MOAYJS MPOTPaMMbl MOJATOTOBKU CHEIHAINCTOB
CpEIIHEro 3BEHa 110 CIEHUATIBHOCTH U OBJIAICHUIO NPOPeccuonaIbHbIMU KOMNEMEHYUAMU:

IIK 1.1. IloxgOupare Hambosiee ONTUMAIbHBIE PELICHUS M3 CTPOUTENBHBIX KOHCTPYKLUUH U
MaTepHaloB, pa3padaThIBaTh y3JIbl U JI€TaIM KOHCTPYKTUBHBIX IEMEHTOB 3/1aHUM M COOpPYKEHUH
B COOTBETCTBUU C YCJIOBUSMHU IKCIUTyaTalluM U Ha3HAYCHUSIMU,

[1K 1.2. BeINOJHATH pacyeThl U KOHCTPYUPOBAHUE CTPOUTEIIBHBIX KOHCTPYKIIUA;

[IK 1.3. Pa3pabarbiBaThb apXUTEKTYpPHO-CTPOMTEIbHBIE YEpPTEKH C HCIOJIb30BAHUEM CPEICTB
aBTOMATHU3MPOBAaHHOTO ITPOEKTUPOBAHMS,

I[IK 1.4. VYwuyactBoBarh B pa3pabOTKe NpOEKTa MPOU3BOACTBA pabOT C NPUMEHEHUEM
MH(GOPMALMOHHBIX TEXHOJIOTUH.

A Taxxe pOpMUPOBAHUIO 0OU4UX KOMNEMEHUYUIL.
OK.1. BbibrpaTb cnocobbl peleHns 3aga4 npodeccnoHanbHON AeATENbHOCTU MPUMEHUTE/IBHO K

Pa3/TIMYHbIM KOHTEKCTaM.

OK.2.  OcylectBnaTb NOMCK, aHaM3 U MHTEPNPETALMIO MHPOPMaLMN, HEOBXOANMON ANs
BbIMNOJIHEHWA 33434 NPOPECCUOHANbHON AeATENbHOCTHU.

OK.3. MnaHnpoBaTb N peasin3oBbIiBaTb cobcTBEeHHOE I'IpOd)ECCMOHa/'IbHOE N INYHOCTHOE pa3sutune

OK.4. PaboTaTb B KONNEKTUBE M KOMaHAE, 3bDEKTMBHO B3aMMOAENCTBOBATb C KO/I1IeraMu,
PYKOBOACTBOM, KMEHTAMMU.

OK.5. OcyLwecTBAATb YCTHYIO U MUCbMEHHYI0 KOMMYHWKALMIO HA FOCYJapCTBEHHOM A3blKe
Poccuitckoit Pepepaumm ¢ yueTom 0CO6EHHOCTEN COUMANBbHOIO U KY/IbTYPHOTO KOHTEKCTa.

OK.6. MpoaBnATb rpaX4aHCKO-NATPUOTUYECKYIO NO3ULMIO, LEMOHCTPUPOBATb OCO3HAHHOE
nosegeHme Ha oCHoBeE TPaAUULMOHHbIX O6LLI,€H€/'IOB€‘-I€CKMX Ll,eHHOCTel‘;L

OK.7. CopeiicTBOBaTb COXPaHEHMIO OKPY»KatoLWEen cpeapl, pecypcocbepexkeHnto, 3¢heKTMBHO
[AeNCTBOBaTb B Ype3BblYalHbIX CUTYyaLMAX.

OK.9. Hcnonp3oBaTh HH(OPMAIIMOHHBIE TEXHOJIOTUHU B MPO()ECCHOHAILHON AEITEIbHOCTH

BrimonHenune o0ydaronmuMucs MpakTHIECKUX | JlabopatopHbix padot mo [IM.01 YyacTue B
MIPOEKTUPOBAHUH 3/IaHUH M COOPYKEHUI HAMpPaBIEHO Ha:

—00001IeHre, CUCTEMATU3AINI0, YIIYOJIeHHe, 3aKperyieHue, pPa3BUTHE U JCTATU3aIlUIo
MOJIYYEHHBIX TEOPETHUECKUX 3HAHUH MO0 KOHKPETHBIM TeMaM MEXKIUCIUTITMHAPHBIX KYPCOB;

—popmupoBaHUe yMEHWU TPHUMEHSTH IOJTYYCHHBIC 3HAHWUS Ha MPAKTUKE, PEaTU3aIlHIo
€IMHCTBA WHTEIUICKTYAJIbHON B MPAKTUICCKON eI TeTLHOCTH;

—popmupoBanue u© pa3BUTHE yYMEHUW: HaOIIOAaTh, CpaBHHUBATH, COMOCTABIIATH,
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aHaM3UpPOBaTh, JeEJaTh BBIBOABI M OOOOIIEHUS, CaMOCTOSITENILHO BECTH HCCIICIOBAHMS,
TTOJIb30BAThLCS PA3TUYHBIMH IIPUEMaMK H3MEPEHUH, OPOPMIISITh PE3YJIbTAThl B BUC TAOJIHII, CXEM,
rpaduKoB;

—MPUOOPETEHUE HABBIKOB PA0OTHI C Pa3IMYHBIMH MPUOOPAMH, arapaTypor, YCTaHOBKAMH U
JIPYTUMU TEXHHYECKUMU CPEJCTBAMHU JIJISl TIPOBEACHUS OTBITOB;

—pa3BHTHE HWHTCIUICKTYaJbHBIX YMEHUH Yy OyIyIIUX CIECHHAIUCTOB: AHAIMTHYCCKHUX,
MIPOCKTHPOBOYHBIX, KOHCTPYKTUBHBIX U JP.;

—BBIPa0OTKY TPU PEIICHUU IMOCTABJICHHBIX 3aJa4 MPO(EeCCHOHATBLHO 3HAYMMBIX KadecTB,
TaKUX KaK CAMOCTOSITEIIbHOCTh, OTBETCTBEHHOCTh, TOYHOCTh, TBOPUECKAST MHUIIUATHBA.

[pakTryeckue u 1abOpaTOPHBIC 3aHITHS MPOBOISTCS ITOCIE COOTBETCTBYIOIICH TEMBI, KOTOpast
oOecreunBacT HAJIMYKME 3HAHUHM, HEOOXOIUMBIX JIJIS €€ BHITOJIHCHMS.



2 IEPEYEHb IPAKTUYECKHUX U JABOPATOPHBIX 3AHSATUN

MJIK.01.01 TTIPOEKTHUPOBAHME 3JIAHUI 1 COOPYKEHUI

Pa3genbl/TeMbI

TeMbl NpakTHYECKUX/JIa00PATOPHBIX
3aHATHH

Koa-Bo
4acoB

TpebdoBanust
@®IrocC CIio
(ymertn)

Pazpen 1. YHACTHUE B ITPOEKTUPOBAHMUA
APXUTEKTYPHO-KOHCTPYKTUBHOM YACTU ITPOEKTA

3JIAHUIA

58

Y3,V4,V5,
Y18

Tema 01.01.01
NuxenepHo-
re0JIOTHYECKUE
UCCIIEI0BAHNS
CTPOUTCIIbHBIX

ILIOIIAI0K

[Ipaktnueckoe 3ansitue Nel. Omnpexnenenue
JUArHOCTUYECKHUX MMPU3HAKOB MUHEPAJIOB.
OrnpesenieHre MarMaTUYECKUX, OCaJI0UHBIX,

MeTaMOpP(UIECKUX TOPHBIX TOPO/T IO
oOpasmam.

Y18

[IpakTuueckoe 3austue Ne2. IToctpoenne
reoMOpP(OIOrHYECKOTO U T€OJIOTHUECKOTO
pa3pes3oB.

Y1,¥5

[IpaxTuueckoe 3anarue Ne3. Iloctpoenue
KapTbl THAPOU3OTUIIC IO JaHHBIM
r'€0JIOrOpa3BeIKH.

Y1,V¥5

Tema 01.01.02
CrpouTtenbHbie

MaTepuaibl U
U3JIeHs

[IpakTuueckoe 3anstue Ne4. O3HaKOMIIEHHE C
IKCIUTYaTallMOHHO-TEXHUYECKIMHU
XapaKTCPUCTHUKAMU

THPOU30JIIIIMOHHBIX MaTepHAJIOB.

KPOBCJIbHBIX

Y5

[IpakTuueckoe 3anstue NeS. O3HaKOMIIEHHE C
9KCIUTYaTallMOHHO-TEXHUUYECKUMHU
XapPaKTCPUCTHUKAMU TCIIJIOU30JIAITMOHHBIX
MaTEpUAJIOB.

Y5

[IpakTuueckoe 3anstre Ne6. O3HaKOMIIEHHE CO
CTPOUTENIBHBIMA ~ CMECSIMH U JIMCTOBBIMHU
MarcprajIaMy Ha OCHOBC I'MIICOBBIX BSXKYIIHX.

Y5

IIpakTnueckoe 3ansatre Ne7. O3HaKOMJIEHHE CO
CTPYKTYPOM UM IIOPOKAaMU JPEBECUHBI.

Y5

Jlabopatopnas pabora Nel. Omnpenenenue
TpaHyJIOMETPUYECKOTO COCTaBa MeCcKa.

Y5

Jlabopatopnas pabora Ne2. Omnpenenenue
BOJO-TIOTPEOHOCTH U CPOKOB CXBaThIBaHUS
IIEMEHTHOTO TeCTa.

Y5

JlaGoparopnast pabora Ne3. IlpuroroBnenue
OETOHHOW CcMecM M IMpPOBEpKa CBOICTB
OETOHHOM CMeCH.

Y5

Ned4.  HcneiTanus
JKe1e300€ TOHHBIX

JlabopaTopnass  pabora
apMaTypbl TUIS
KOHCTPYKIIHH.

Y5

JlaGoparopnast pabGotra Ne5. OmnpezneneHue
npezena IpOYHOCTH OeTOHa Ha CHKaTHe.

Y5

JIaGopatopnast pabGotra Ne6. HcnbiTanue u
KOHTpPOJIb KauecTBa OETOHA Hepa3pylIaloluM

Y5
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CcIIoco0oM.

Tema 01.01.03
ApxuTekTypa
37aHUI

[IpakTnueckoe 3ansatue Ne§. BeruepunBanue
KOHCTPYKTUBHOHN CHUCTEMBI I'PAKIAHCKOTO
3/1aHUs.

Y5, V18

[IpakTuueckoe 3austue Ne9. Onpenenenue
TITyOUHBI 3AJI05KEHUS (PyHIaMEHTa.
BrruepunBaHue cxembl PacroNOKeHUs
(byHIaMEHTOB.

Y3, V18

[IpakTuueckoe 3anstue Nel(. Onpenenenue
KOJIMYECTBA M XapaKkTepa paboThI epEeMbIUEK.
BrruepunBanue rnepemMblyek HaJl OKOHHBIM WIIN
JIBEPHBIM IIPOEMOM.

Y5, Y18

[IpakTuueckoe 3ausitue Nel 1. Beinosninenue
TEIUIOTEXHUYECKOTO pacuéra OrpakaaroInx
KOHCTPYKIIUH.

Y4, Y18

[IpakTnueckoe 3ansatue Nel2. BoruepunBanue
CXEMbI PACHOJIOKEHUS IUTUT NEPEKPHITHSL.

Y5, V18

[IpakTrueckoe 3anstue Nel3.
KoHctpynpoBanue u pacy€T JI€CTHULIBI,
JICCTHUYHOM KJIETKH.

Y5, Y18

[IpakTnueckoe 3ansatue Nel4. [Tocrpoenue
IJIaHA MPOMBIIIIJIEHHOTO 3JJaHUSI C
popabOTKON KOHCTPYKTUBHBIX 3JICMCHTOB U
COOTBETCTBYIOLIEH IPUBA3KOU UX K
Pa30MBOYHBIM OCSIM.

Y5, V18

[IpakTuueckoe 3anstue NelS. BeiuepunBanue
CXEMBbI PacIoJIOKEHHUs CTOJIOYATOrO

¢dbyHaMeHTa.

Y3,Y5,V¥18

[IpakTuueckoe 3anarue Nel6.
KoHcTpyupoBaHue OCHOBHBIX Y3JI0B
CONPSKEHUSI YJIEMEHTOB JKEJIe300€TOHHOTO U
CTaJIbHOTI'O KapKAaCOB MPOMBIIIUIEHHOTO 3/JaHMSL.

Y5, V18

[IpakTuueckoe 3anarue Nel7. Pa3paborka
CXEMBbI MIIAHUPOBOYHON OpTaHU3aINH
3eMEeJLHOr0 y4acTka. Pacdyer TexHuKo-
skoHoMHYeckux mokasarenei CIIO3Y.

Y5, Y18

Paznen 2. IPOEKTUPOBAHUE CTPOUTEJIbHBIX

KOHCTPYKLIMM

20

Y6,Y7,V8,
Y9, ¥10, Y11

Tema 01.01.04
OCHOBBI
MIPOCKTUPOBAHUS
CTPOUTETBHBIX
KOHCTPYKLUH

[IpakTuueckoe 3ansatue Nel8. Texuuueckue
XapaKTEPUCTUKU CTPOUTEIBHBIX MATEPUAJIOB
KOHCTPYKIWI: HOPMATUBHBIE, pACYETHBIE.

Yo,

[TpakTuueckoe 3ansatue Nel9.Coop Harpy3ox
Ha KOHCTPYKIIUU BI[aHI/IfII IIAT TOKPBITHA U
MIEePEeKPHITHS, PYHIAMEHT.

Y6,¥7,V8,
Y9, V10

[IpakTuueckoe 3anstue Ne20. Pacuér u
KOHCTPYMPOBaHUE IIEHTPATHHO-CKATOM
XKene300eToHHOM kKonoHHbI. KoHcTpynpoBaHue
y3J10B COE/IMHEHUSI.

Y6,Y7,V8,
Y9, Y10

[Ipaktuueckoe 3ansitue Ne21. Pacuér u
KOHCTPYMPOBAHHE MHOTOITYCTOTHOM
KEJIe300€TOHHOM MIUTHI NePEKPHITUS

Y6,Y7,V8,
Y9, Y10
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[Tpaktrueckoe 3anstue Ne22. Pacuer u 2 Y6,Y7,Y8,

KOHCTPYUpPOBaHHE PeOpUCTOn Y9, V10

Kene300€TOHHOH TUTMTHI TABPOBOTO CEUCHMSI.

[Ipaktuueckoe 3anstue Ne23. Pacuér u 2 Y6,¥7,Y8,

KOHCTPYMPOBaHHUE IIEHTPATbHO-CKATOM V9, V10, V11

CTaJIbHOW KOJIOHHBI. KOHCTpyHpOBaHue y3710B

COCJTMHCHMSI.

[Ipaktuueckoe 3ansitue Ne24. Pacu€r cBapHbIX 2 Yo6,¥10,¥11

IIBOB, OOJITOBBIX COCAMHCHUI CTAIBHBIX

KOHCTPYKILIHH.

[Ipaktrueckoe 3anstue Ne25. Pacuér u 2 Y6,¥7,VY10,

KOHCTPYHPOBAHUE 3JIEMEHTOB CTaTbHON Vi1

cTponuiibHOM depmbl. KoHCTpynpoBaHue

y3JIOB.

[Tpaktrueckoe 3anstue Ne26. Pacuér ocagku 2 Y6,¥8, VY10,

OCHOBaHUM

[IpakTnueckoe 3anstue Ne27. Pacuer u 2 V6,¥7,Y8,

KOHCTPYHPOBaHUE CTOIOYATOrO (hYHIaMEHTA. ¥9, V10,
HUTOI'O 78

I[pu 3a0unHoit hopme o0yueHus mpakTudeckue 3ausaTus Nel, mpopabarbsiBaroTcsi 00y4aroIUMUCS
CaMOCTOSITENBHO.



3 METOJJUYECKHUE YKA3AHUA

TEMA 01.01.01 UH)KEHEPHO-TEOJIOTMYECKUE UCCJIEJIOBAHUS CTPOUTEJILHBIX
[JIOILIAJIOK

IIpakTnyeckoe 3ansaTue Nel
OmnpenesieHne IMArHOCTHYECKUX PU3HAKOB MHMHEPAJIOB
OnpenesieHne MarMaTH4eCKUX, 0CAJJ0YHbIX, MeTaAMOP(PHYECKNUX T'OPHBIX MOPO/ 10 00pa3uam

Heab: 3HAaTh pPAa3HOBUIHOCTH U XapaKTEPUCTUKUA TOPHBIX TIOPOJ, Takxke o00yacTh
MIPUMEHECHHS B CTPOUTEIIBCTBE
Beinosinus patdory, Bel Oyaere:
ymemo:.
V¥18. rpaduyeckne 0003HaAUYCHHUS MATEPUATIOB U DIIEMEHTOB KOHCTPYKITHH.
MarepuajibHoe o0ecnieyeHue:
MynsTUMEINIHBIE CPEJCTBA XPaHEHUs, MEpelayd M TPEICTaBICHHUs WHPOpMAuu. YUueOHO-
METOINYECKas IOKYMEHTAIIMS, TUIaKTHUCCKHUE CPEICTRA.
- Cron nmaboparopusiii JICK-10;
- Becot "MK-6,2 - A21" (cBeTOAMOHBIN CETEBOM afanTep, akKKyMyJsTop);
- Buckosumerp B3-246 LI Ha mitatuse;
- Konyc crpoiinnuna;
- Becnr;
- Komrurekt cut KI1-109/1;
- PazHoBeCEHI

3aganue: Onpenenuts 006JaCTh MPUMEHEHHUS TOPHBIX TIOPOJ B CTPOUTEIHCTBE M OPOPMHUTH
Tabnuiy.

Kparkue Teopernyeckue cBeieHH:

TopHble MOpPoAbI MPENCTABISAIOT COOOW MPHUPOTHBIE arperaTbl MHHEPAJIOB, CJararoline
3eMHYI0 KOpy. ['OpHBIE MOpOJIBI, COCTOSIIME W3 OJHOTO MHUHEpaja, Ha3bIBAIOTCS IMPOCTHIMHU
(MOHOMUHEpAIIEHBIMK), a TMOpPOJIbI M3 HECKOJBKHX MHHEPAIOB HA3BIBAIOT  CIOKHBIMU
(MoNMMUHEPANTbHBIMH).

Tabmuna. Kiaccugukaiysi ropHbIX TOPOJT IO POUCXOKACHUIO

I'pynmsl HOJTPYIIIBI Pa3HOBUAHOCTHU
Ne TOPHBIX ITOPOJL
1 MarmMaTH4ecK MaccuBHble I'panut, nuoput, rabopo,
ue rJ1yOUHHBIE 71a0poJIOpUT
MaccuBHble [Topdupsl, nnadas, 6a3zansTt
W3JTMBIIUECS
OO0I0MOUHBIE PBIXJIbIE Bynkanngeckuii nenen,
nemsa
O6n10MOuHBIE Bynkannueckuii Ty¢
[IEMEHTHPOBAaHHbBIE
2 OCaJl0O4YHbIE Mexannueckue [Tecku, rpaBuii
OTJIOXKEHUS:
PBIXJIBIC
Mexanuueckue [Tecuanuk, KOHTIIOMEpAT
OTJIOKCHUS:
IIEMEHTUPOBAaHHbBIE
I'muancTeIe JlomoMuT, MarHe3uT, TUIIC
XEMOTEeHHbIE
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OpraHoreHHbIe N3BeCTHSIK, N3BECTHSAK-
OTJIOKEHUS pPaKylLICYHUK, MEJ, TUATOMUT,
Tpenen
3 MeTamophud N3menEénnble THENCHI
€CKHE MarMaTU4eCcKue
N3menEénnble Mpamop, KBapuuT.
0CaJIOYHBIE TJIMHKUCTBIE CIAHIbI

YcnoBus 00pa3oBaHMs TOPHBIX MOPOJ B 3HAYUTENILHON Mepe IMpeIonpeesisaioT XapaKkTep
UX CTPOCHHE, OCHOBHBIE CBOICTBA, a, CII€0BATEIBHO, U 00J1aCTh MPUMEHEHHUS TOPHBIX TOPO, KaK
B CTPOUTEINIBCTBE, TAK U B MPOMBIIIIEHHOCTH CTPOUTENIbHBIX MaTEpUajOB.

MarmaTnuyeckne ropHbie Iopojbl

B wu3BepkeHHbIX (MarMaTU4ecKMX) TOPHBIX IOPOJaX B 3aBUCUMOCTH OT YCJIOBUH
o0pa3oBaHMs BBLICISIOT [JBE TIJIABHBIE TPYINIbl MarMaTHYeCKWX IOpOJ — TIIyOMHHBIE
(uHTpY3HUBHBIC) U U3MBIIHECS (3 y3uBHBIE).

I'myOGuHHBIE TOPOIEI 00Pa30BAIKCH MPU 3aCTHIBAHMM MarMbl Ha pa3HOW TIIyOMHE B 3€MHOMN
Kape; W3JIMBIIMECS — MPU BYJIKAHUYECKOW [EATENIbHOCTH, U3MUSHUM MarmMbl W3 TIYOMH U
3aCThIBaHUE HA NOBEPXHOCTU WM B IPUIIOBEPXHOCTHBIX CIOAX 36MHOU KOPBI.

I'1ry0uHHbIe ropHBbIe NOPOABI (MAarMaTHYeCKHe) XapaKTEPU3YyIOTCS BHICOKOW TIIOTHOCTHIO,
MOPO30CTOMKOCTBIO U MaJIbIM BojonoriouieHueM. OCHOBHbIE BU/Ibl ITTyOMHHBIX TOPHBIX MOPOA —
T'PAaHMTHI, CHEHUTHI, TaO0pO, Ta0PaIOPHTHI.

I'panuThl cOCTOAT M3 KBapla, MOJIEBOrO Iunarta (opTokia3a) M ciaroAbl. L[Ber rpaHutoB
3aBHCHUT OT OCHOBHOH COCTaBHOW YacTH OpPTOKJa3a, a TaKKe OT I[BeTa APYrux muHepanoB. OHH
OBIBAIOT CBETJIO-CEphIC, Cepble, PO30BaThie U TeMHO-KpacHble. CTPYKTypa IpaHUTOB 3EPHUCTO —
kpuctaumueckas. [lnmotHocts B cpeqnem — 2700 Kr/m® ,Jjqopucrocts — Bcero 0,5-1,5 %, npenen
npovHocTy npu cxatun- 100-250 MITa.

['paHUTHl XapaKTepU3yIOTCA BBICOKON MOPO30CTOMKOCTHIO M MajbIM BOJOIMOTIIIOIIEHUEM,
OOJNIBIIMM  COTNIPOTHBIIEHUEM BBIBETPHBAHUIO, XOPOIIO OOTECHIBACTCS, HUIU(YIOTCS U
MOJIUPYIOTCSA, OJTHAKO OTIMYAIOTCS XPYIKOCThIO M HEBBICOKOW OTHECTOMKOCTBIO.

I'paHUTHl TPUMEHSIOT IS OOJUIIOBKH 3JaHUH M COOPYXKEHHE, W3 HHUX H3TOTOBISIOT
OOpTOBBIE KAMHU, CTYHNEHH U ApYyrue U3Ienus, a Takxke MeOeHb JUIs BBICOKONPOYHOIo OeTOoHA.
MecTropoxaeHust TpaHUTOB UMEIOTCs B Kapenuu, Ha Ypane u B Apyrux palloHax Halled CTPaHBI.

Ocano4yHbie rOpHBIE MOPOALI

3aneraloT B BEpPXHUX CJIOSIX 3€MHOM KOpbl. OOIIMMHU CBONMCTBAMHU TaKHUX MOPOA SIBISIOTCS
OJIMHAaKOBble (DOPMBI 3ajeraHusi UX B BHJE IUIACTOB, CIOMCTOCTh M MOPUCTOCTb. OcagodHbIe
TOpPHBIE TIOPOJIbI IENISITCS:

- 00;10MOYHBIE (MEXaHUYECKHE);

- XUMUYECKHE OCaJIKH;

- OPraHOTE€HHBIE TOPOJIBI.

OO6smoMOYHBIE ~ TOpHBIE  TOPOJbI-  NPOAYKTHl  BBIBETPUBAHHUA  MarMaTU4eCKHX,
MeTaMOp(HUIECKHX, OCAIOUHBIX MOPOJI. Pa3nnyaroT peIXible U CHEMEHTUPOBAHHBIE.

K pbIXJIbIM 00,10MOYHBIM IOPOAAM OTHOCSTCS:

- BAJIYHHBII KaMEHb,

- raJjibka,

- TpaBUil.

- IECOK (pe4yHOM, 03EPHBII, MOPCKOH, IFOHHBIIN, OBPA’KHBIH).

Hcnonp3yloT Kak 3amojHUTENM B OETOHBI M pacTBOpHl. [lecok sBisieTcss CHIPbEM JUIS
MIPOM3BOJICTBA CHJIMKATHBIX U3JIEINHA, KEPAMHUKH, CTEKJIa U T. 1.

I'iMHuCTBIE TOPHBIE MTOPOJIBI COCTOST B OCHOBHOM M3 MENbYANIINX YelTyiH4aTooOpa3HbIX
YacTUIl TJIIMHUCTBIX MHUHEPAJOB. BONBIIMHCTBO TIUVIMH ABISAIOTCS MOJIMMUHEpaTbHbBIMU. OHH
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SBIISIIOTCSL CBIPbEM ISl TPOM3BOJCTBA I'pyOOil KepamMHMKH, OTHEYNopoB M T.A. KaonumHHUTOBBIE
TJIMHBI UCTIONIB3YIOTCS B MPOM3BOICTBE (papdopodasHCOBBIX U3ACINMA, IIEMEHTA.

CueMeHTHpPOBaHHbIE TOPHbIE MOPOAbI 00pa30BANINUCh MYTEM LEMEHTH3ALUU PBIXJIBIX
IOpOJ  Pa3HOOOpa3HbIMM XMMHYECKMMM BeniectBamu. HaumbGonee mnpodHbIM — sBIsETCA
KPEMHE3eMHUCTHIN IIeMeHT. MeHee POYHBI KeJIe3UCThIi, KapOOHATHBIN, TTTMHUCTHIN IIEMEHTHI.

Ilecyanukm - IIOTHAs TOPHAs MOPOJA, COCTOSIAs U3 3EPEH KBapla, CLIEMEHTUPOBAHHBIX
Pa3IMYHBIMU NPUPOAHBIMU pacTBOpaMu. B 3aBUCMMOCTH OT BHAA CBS3BIBAIOLIEIO Pa3InYarOT
IIECYAHUKHU TJIMHUCTBIC, U3BECTHIKOBBIE U KPEMHUCTBIC. [[BET MECUaHUMKOB — JKENTBIM, CEPBIA U
naxe Oypeiid. MIx mmotHocts — 2500-2600 kr/m. M3 mecuyaHMKOB BBHIMOJHSAIOT OYTOBBIE KaMHH,
IUIUTHI JUI YCTPOMCTBA IOJOB IMPOMBIIUICHHBIX 3[JaHUHA U TPOTYyapoB, IIEOEHb A OETOHOB U
npyrue usnenus. [lecuaHuk Hapsy C IECKOM M I'PaBHEM HUMEETCS BO MHOTMX palOHaxX Halleu
CTpaHBI.

Konriomeparpl - cocrosiliie U3 CLEMEHTUPOBAHHBIX IMPUPOIHBIM LIEMEHTOM TIallbKH,
rpaBus U Jp. Hcronedyercs ans monmydeHuss Oanjacrta, a KpacHBble — Kak OTIEJIOYHBIE
JIEKOPaTUBHbIE KAMHH.

Bpexunu mnpencTaBiasoT coOOH MOPOJIBI, COCTOALIME M3 YIJIOBATHIX OOJIOMKOB IIEOHS,
CLIEMEHTUPOBAHHbIE IPUPOJHBIM LIEMEHTOM.

I"opHbIe MOPOABI XUMUYECKOTO MPOUCXOXKACHUS (XEMOTEHHbIE) 00pa30BaIUCh B Pe3yibTaTe
BBINIAJICHNS W3 pacTBOPOB XHMMHUYECKUX ocaakoB. Hambonee pacnpoCTpaHEHHBIMH SIBISIFOTCS
U3BECTHSKH, TOJIOMUTBI, MArHE3UThI, U3BECTKOBBIE TY(Bbl, TUIIC, aHTUAPU. I 0Ca0UHBIX TOPOJ
XUMHUYECKOTO MPOUCXOXKACHUS XapaKTEPHbl pacTBOPUMOCTh B Bojie. M B CBSI3U € 3TUM Halu4ue
IIyCTOT U TPEILHUH.

K ropHeiM mopojgamM XHMHUYECKOTO MPOMCXOKJEHUS OTHOCSTCS M3BECTHSKH, JOJIOMMUTHI,
Mar"e3uThl, THIIC U T. 1.

Metamop¢puueckne ropHbie NOpoabl

W3 meramMoppHuuUecKuX TOPHBIX IMOPOJ B CTPOUTENILCTBE Hauboyiee 4acTo NPUMEHSIOT
THEMChI, IIMHUCTBIE CIaHIIbl, MPaMOPbl U KBapLIUTHI.

I'Heiicbl 110 MUHEPAJOrMYECKOMY COCTaBY CXOIHBI C TIPAHUTAMH, U3 KOTOPBIX OHU
00pa3oBaNCh, HO OTIMYAIOTCA OT HUX CJIAHIIEBAaTHIM CTpoeHueM. OKpacka THEHCOB CBETIas MU
nectpas. Pu3nko-MexaHMYecKue CBOMCTBA X OJIM3KH K CBOMCTBaM IpaHUTOB. B cTpouTtenbcTBe
THENCHI UCHOJIB3YIOT JUIsl TEX K€ LeJIed, YTO U rpaHuThl. ['Heicsl BeTpeuarores B Kapennu, Ha
VYpane, Ykpaune u B Bocrounoit Cubupu.

I'imHMcTBIE claHUBI TOJNYYUIUCh W3 TJMH B PE3yJbTaTe CHJIBHOIO YIUIOTHEHHS U
JEHCTBHUS BBICOKMX Temneparyp. LIBeT mx cepblii WM cHHe-depHbId. [ TTMHMCTBIE ClaHLbl HE
pa3MoOKaloT B BOJIE, JIETKO pacKajdbIBalOTCA Ha IUIACTMHKU ToimuHOM 4—10 mm. Takwue
IUTACTUHKY U3 TUIOTHBIX TJIMHUCTBIX CJIAHLEB SIBISAIOTCS JOJTOBEYHBIM KPOBEIBHBIM MaTEPHAIOM
(mpupoaHsli mudep). MecTopokieHUs: KPOBEJIbHBIX CIAHIIEB U3BECTHHI Ha YKpanHe, CeBepHOM
Kagkase, B Cubupu u Ha Ypaie.

Mpamop npencraBisger  co00ll  3€pHHCTO-KPUCTAUIMYECKYIO  TOPHYIO  IMOpPOAY,
00pa30BaBIIYyIOCS B pe3yJIbTaTe NePEeKPUCTATIIN3AIUHN U3BECTHAKOB U JOJIOMHUTOB O] BO3AEUCT-
BHEM BBICOKHMX TEMIIEpaTyp U JaBieHui. UHCThIil MpaMop nMeeT Oenblii IBET, HO B 3aBUCHMOCTHU
OT TIpuMecedl IIBET €ro MOXeT OBbITh pPO30BBIM, KpacHbIM, CEpbIM M Jaaxe uepHbIM. Ilpu
HEPaBHOMEPHOM pACIIpeEICHUH IPUMECE MpaMOpbl UMEIOT MECTPYIO0 OKPACKY C pa3IN4YHbIMHU
y30paMmu, NpUIAIOIIMMH KaMHIO 1IEKOPaTUBHOCTb.

Mpamop xapakTepu3yeTrcs BBICOKOM IUIOTHOCTBIO W TPOYHOCTHIO; IIJIOTHOCTH €ro
nocturaer 2800 Kr/M°, BOIOMOIIONIEHHE HE npesbiaet 0,7 %, a mpenen NpoOYHOCTH MU CxKa-
tuu Kosebnercst ot 100 mo 300 MITa. MpaMop B CBSI3M C €r0 HEBBICOKOW TBEpaOCThIO (3—4)
CPaBHUTENBHO JIETKO PAaCHMJIMBAaTh HA TOHKHE IJIUTHI, NUIM(OBATh U MOMUpPOBaTh. [IpruMeHsoT
€ro /Il BHyTpEHHEH OOJIMIIOBKY CTEH, U3TOTOBJICHUS JICCTHUYHBIX CTYIIEHEH, TOJJOKOHHBIX JI0COK
U JIpYTUX UW3JIeNud, KOTOpble, Kak IPaBHJIO, HCHOJb3YIOT B OOIIECTBEHHBIX 3JaHUAX H
coopyxkeHusix. M3 orxomoB 00paboTKM MpaMopa— MpPaMOpPHOW KPOLIKH H3TOTOBJISIOT
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MoO3anyHble OeTOHHbIC M31enus. i HapyKHOW OOJIUIIOBKU 3/1aHUIl MpaMoOp HE peKOMEHyeTcs,
TaK Kak IMOJ JIEHCTBUEM COJEpKalluXcs B BO3AYyXe ra3oB U BIard OH OBICTPO TEpsSET CBOM Je-
KOpaTUBHbIE KayeCTBa.

Borareitmue 3anexxu mMpamopa uMmerorca Ha Ypaie, B Kpeimy, Ha Ykpaune, Konbckom
nonyoctpose, KaBkase u B Ipyrux panoHax.

KBapuut siBnsiercss MetaMoppruecKoi pa3sHOBHIHOCTbIO KPEMHUCTHIX MecyaHUKoB. L[Ber
ero Oenblii, KpacHbIM M TEMHO-BULIHEBBIA. KBapuuT Xapakrepusyercss OOJbIION IUIOTHOCTBIO,
XPYIKOCTBIO M TBEPJOCTHIO, a TAKXKE BBICOKOM CTOMKOCTBIO K BBIBETpHMBAHMIO. [[IIOTHOCTH €ro
2500—2700 xr/m>, peen mpodHOCTH HpH cxKathu nocturaet 400 MITa. [IpHMEHSIOT KBapIUT
B BHJIC€ TECAHOTO KaMHS U IUIUT JAJIsl HApYXXKHOW OOJIMLIOBKU 3JaHUIA U COOPYKEHUH, a Takke B
Buze mieOHs st 6eToHa. bonbime 3anexu kBapuuTa umerorcs B Kapenuu.

KoHnTpoJbHbIe BOpPOCHI:

1. Kakue BUABI OTAENKH U3 PUPOAHOTO KaMHS IPUMEHSIOT JIJIsl OTACIKU MOJIOB?

2. Kakue BuIbl OTACIKM M3 MPUPOJHOTO KaMHsS NPUMEHSIOT JUIsl OTHCJIKH CTEH U
MEeperopoIoK?

3. Kakue BUIBI OTAENKH M3 MPUPOJHOTO KaMHS NPUMEHSIOT IJisi OTACNIKH (acaroB u
MEIIEXOIHBIX JOPOXKeK?

IMopsinok BbINoJIHEHUs PAdOTHI:
— TPOYHTATH KPATKUE TCOPSTHUUCCKUE CBE/ICHUS,
— OTBETHUTH Ha KOHTPOJIHHBIC BOIPOCHL;
— odopMuUTh Ta0IHILY.

Tabnuna 1 — O06nacTh NIPUMEHEHUS TOPHBIX TOPOJT

Ne n/mm Pa3HOBHIHOCTH TOPHBIX MTOPOJ] XapakTepuCTUKH O6nacTh NpUMeHeHus
TOPHBIX MOPOT
1 2 3 4

®opma mnpeacraBjenuss pesyabtara: [Ipaktuueckas pabortaNel, odopmnennas Ha [IK B
dbopmate A4.
Kputepun onenkn:
— HauOosiee MOJTHOE ONMMCAHHE BUJA OTIENKHU (COCTaB MaTepuana, JJOCTOMHCTBA U HEJIOCTATKU
OTJICTIKH, TIPEANPUITHS — MPOU3BOIUTENH, CTOUMOCTh MaTepHalia U BHITIOJIHEHHUS ),
—  4YE€TKOCTb;
— aKKypaTHOCTB;
—  CaMOCTOSITEIbHOCTb.
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IpakTnyeckoe 3ansitue Ne2
ITocTpoenne reoMopgoI10rn4ecKoro 1 reoJIOrH4ecKoro paspe3on

Hean: 3akpernieHue 3HaAHUM, MOTYYEHHBIX CTYJACHTOM IIPU U3YYEHUH TEOPETUUECKOTO MaTepuaia
no teme 01.01.01 HMHXeHEpHO-TEOJOTrMYECKUE HCCICAOBAHUSA CTPOUTEIBHBIX IUIONIAA0K |
MIPUBUTHE HABBIKOB UTEHHUS F€OJIOTMUYECKUX KapT.

Beinosinus patdory, Bel Oyaere:
ymems:
¥Y1. yuTaTh NPOEKTHO-TEXHOJIOTMUECKYIO TOKYMEHTALIHIO;
VY18. rpaduyeckue 06003HAYCHUS MATEPHAIOB U AJIEMEHTOB KOHCTPYKIIHH.
MarepunanbHoe obecrnieyeHue:
MyneTUMeANIHBIE CPENCTBA XpaHEHUs, Mepelayd U IpelacTaBieHus HHpopMaruu. YueOHO-
METOJINYECKas JOKYMEHTALMSI, TUAAKTUUECKHUE CPEICTBA.
- Cron na6opartopusiii JICK-10;
- Becor "MK-6,2 - A21" (cBeTOIMOTHBIN CETEBOM aaanTep, akKyMyJIsTop);
- Buckosumerp B3-246 11l na wratuse;
- Konyc crpoitnnunia;
- Becnr;
- Kommuiexr cut KIT1-109/1;
- PasHoBechl.

3anganme: [loctpouts reosoro-reoMopdonorndeckuii paspes 1no GparMeHTy reosIoru4eckoi
KapThl B BEPTUKAIBHOM M rOpU30HTaIbHOM Macitadax 1:10 000.

Yepresk CTpOUTCS Ha JHCTe MHJUTUMETpoBOM Oymarm ¢opmara A3. ['eomoro-
reoMopdoorudeckuii  pa3pe3 MpeacTaBiseT co00i BEPTUKAIBHBIA Cpe3, TOKA3bIBAOIINN
IIOCJICZIOBATEILHOCTh M XapaKTep 3ajeraHusl Pa3IM4YHbIX TOPHBIX IOPOJ B CTBOPE 3aJaHHBIX
TOYEK.

HcxoaHple JaHHBIE IO MOIIHOCTSIM I'€0JIOTHYECKHUX CI0EB BBIIACT NPENOAaBaTeb.

Ji1s BeIOSTHEHUS pabOThI TPEOYIOTCS CIIEAYIOIINE MaTepUabl:

a) MIITMMeTpoBast Oymara gopmara A3;

0) nuHelKa, MPOCTOi KapaH/alll, JIACTUK, Py4Ka C YEpHUIIAMHU YEPHOTO LIBETA;

KpaTKue TECOPETHYECCKUE CBCACHUSA:

JE®OPMAIIUA U CTPYKTYPBI TOPHBIX ITIOPO/
JIBHKEHHS 36MHOM KOPbI

B Tedyenne Bcero reosiornyeckoro mpomnuioro 3eMIiM U Jake B HCTOPHUECKOE BpeMs 3eMHast
KOpa HEMPEephIBHO M3TrH0anach, HaKJIOHs;IACh, MOJHUMANACh U OIycKalack. B pesymbrare 3TOTO
M3MEHSIOCh OTHOCHTEIBHOE IOJIOKEHUE TOPHBIX MOpoJa. Bce Takuwe ABMKEHUS O0BETUHSIOTCS
HOHATUEM MmeKmonudeckue  08udceHus, Wik ouacmpoguzm. OHM ~ MOTYT  UMETh  Jito0oe
HalnpaBJCHUE: BBEPX, BHU3, ObITh HAKIIOHHBIMU WM TOPU30HTAIBHBIMH. OHH MOTYT MPOTEKAaTh
Ype3BBIYAHO MEJICHHO U TIOCTENIEHHO, HO MOTYT OBITh BHE3AITHBIMH U PE3KUMH.

Cpenu CTPYKTYp, BOSHUKAIOIIUX MO ACHCTBHEM Ie(GOPMUPYIOMIMX CHII, MOXKHO BBIICIHUThH
CIa0BIi HAKIOH U Uu32Uud CIO0EB, CKIAOKU, MpeujuHbl N pa3pblebl.

B OonpmMHCTBE CilydaeB OCAJ0YHBIC IOPOJIBI, TOKPBHIBAIONINE OOMIMPHBIC TUIOIIAIH,
NIEpBOHAYAILHO OBLTH OTJIOXKEHBI B BHJIC TOPU3OHTANBHBIX ClIOeB. Eciin ocHOBaHME, Ha KOTOPOM
OHH OTJIOKHJIMCH, BO3JIBIMAIOCh Ha PA3IMYHBIX YYacTKaX HEOAMHAKOBO, TO CJIOW OKa3bIBAINCH
NOJIOTO M30THYTBIMH. Kpasi KpyImHBIX CTPYKTYp, OOpa3oBaBIIMXCS MPH Takux jaedopManusx,
OOBIYHO OCJIOKHEHBI MECTHBIMH (JIOKAILHBIMH) MOTHITUSMH M OMyCKaHUSMH, B PE3YJIbTATE YEro
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CJIOM TPUOOPETAI0T HAKIOHHOE WM BOJMHHCTOE 3ajeraHue. OIMHAKOBO HAKJIOHEHHBIE CIIOU
TOPHBIX TIOPO/] HA3bIBAIOTCSI MOHOKJITHHAJIHHBIMH.

Koraa nmopobl moBepraoTcs 1aBICHUIO, IPEBBIIIAIOIIEMY UX MPEIeN YIPYroCTH, OHHU. KaK
YCTAHOBJICHO, HAYMHAIOT TUIACTHYECKU HM3THOAThCs, 00pa3ys Cepuu CKIAIO0K, MOJOOHBIX TEM,
KaKie BO3HHKAIOT HA MOKPBIBAJIC, €CIIM €ro CIBUTaTh Mo Kpato. OCHOBHBIE THIIHI BOSHUKAIOIIMX
IIPU ATOM CTPYKTYD - (hIeKCYpbl, AHMUKIUHALU, CUHKIUHAIU, KYROLA N CTPYKTYPHBIE 61NAOUHbL.

drnekcypa mpencTaBisieT co00i meperud Mexy ydacTKaMH' TOPH3OHTAIBHBIX HIIU TOJIOTO
HAKJIOHCHHBIX CJIOCB, PACIIOJIOKEHHBIX BBIIIC W HIDKE ITOTO mepernda. M3orHyTeie KBepXy Cliou
(c ApeBHUMH MOPOAAMHU TIOCEPEANHE) 00Pa3yIOT aHTUKIMHAI. ECIH ¢JI0M NpOrHyTHl BHU3 B BHJIE
KOpBITa, B KOTOPOM 3aJIeTaloT 00JIee MOJIOJIBIC MIOPOJIbI, TO TaKasl CTPYKTypa Ha3bIBACTCS CUHKIIH-
Hayblo. OOBIYHO AHTHKIMHAIM W CHHKIMHAIM BCTPEUYAIOTCS COBMECTHO M OOpasyloT psbl
YepenyroImuxcs rpedHel u mporu6oB. VX pacnonoKeHne MOKET ObITh MOYTH CHMMETPUYHBIM, HO
OBIBAIOT M BCEBO3MOXHBIE pa3iinyus. B ropHBIX palioHax M Tam, I7ie TOpbI CYIIECTBOBAIM PAaHbIIIE,
CepUU TIOYTH MapauICIbHBIX AHTHUKJIMHAICH W CUHKJIMHAICH MPEICTABISIOT COOOW OOBIYHOE
SIBJICHHE.

OceBast INIOCKOCTh CKJIAJIKU - 3TO TUIOCKOCTh, KOTOpasi MMPOXOIUT Yepe3 CEPeInHY CKIAIKU U
JenuT ee morosiaM. JIMHUS mepecedeHus: OCEBOM MIOCKOCTH C TUIOCKOCTBIO HATIACTOBAHUS CIIOS,
U30THYTOTO B CKJIAQJIKY, HA3bIBACTCS IIAPHUPOM CKIIAAKU. ECIu MIapHHUp CKJIaJKU HaKJIOHEH, TO
Takas CKJIaJIKa Ha3bIBACTCS HuIpsowell CKIAOKOU WIH CKIAOKOU C HAKIOHHbIM wapHupom. JIBe
CTOPOHBI CKJIAJIKU HAa3bIBAOTCS KpblibsiMu. ECTM oceBas TUIOCKOCTh CKJIAJKU BEpPTHKAIbHA WU
KpbUIbSI ~HAKJIIOHEHBI K HEH NpPUMEpPHO TOJ  OJMHAKOBBIM  YIJIOM, TO  CKJIaJKa
Oyner cummempuyHoUL; €CIIA OJTHO KPBLJIO MaIaeT Kpy4e APYroro, a 0ceBasl INIOCKOCTh HAKIIOHEHA,
3TO acummempuyras cKIagkok. CymecTByOT TaKXKe ONPOKUHYMAs, UBOKTUHANbHASA u
Jledcaqasi CKIaIKH.

bonee npeBHume m Oojee MOJOABIE MOPOABI HAXOMIATCS B CKIAIKE B OMpPEICITICHHOM
TCOMETPUYECKOM COOTHOILICHHH, 3aBUCSINEM OT THMA CKIaJKH. [I0OCKONBKY B aHTUKIMHAISAX B
NOJTHATHE BOBJIEUEHBI Oojiee TIYyOOKHE M COOTBETCTBEHHO OoJyiee IPEBHUE IMOPOJBI, Pa3MbIB
NPUBOJIUT K TOMY, YTO B IIEHTPE KaXJIOW TaKOW CKIIAJIKH OOHAaXKArOTCs OoJiee JPEBHUE TOPOIbI, a
Ha (pmanrax - Gonee Moiojbie. B meHTpe k€ CHHKIMHAIM TPH SPO3UM OOHAXKAIOTCS MOJIOJBIC
HIOPO/Ibl, OKPYXKCHHBIC 00JI€e IPCBHUMH.

KoHTpoJibHbIE BONIPOCHI:

1. Ha3zoBuTEe OCHOBHBIE I'€OJOTHYECKUE CTPYKTYPBI

2. Y10 Takoe MOHOKJIMHAJIBHOE 3aJeTaHue?

3. YTo Takoe CUHKJIMHAJIb U aHTUKIUHAIIb?

4. Yro Takoe mapHUp CKJIAIKN?

5. Yro Takoe daekcypa?

6. Kakue nmopospl HaxoAsTcs B siipe CHHKIMHAIM, OoJiee IpeBHUE Wik 0oiee Moo ible?

ITopsinok BbINOJHEHHS PadOTHI:
[TOCTPOEHMUE I'EOJIOT'O-TEOMOP®OJIOTUYECKOI'O PA3PE3A

ITepen Hayaom padoThI:
Bosbmure nuct muwmumerpoBoi 6ymaru ¢opmata A3, auHeNKy u kapangaml. Ha BelaHHOM
Bam mutanmere Haiiaure 3agannyio auHMI0O AB. IlocTpoenne reonoro-reoMopQoaoruieckoro
paspesa IPOU3BOAUTCA B CIENYIOIIEH MTOCIEN0BATEIbHOCTH.
- OdopmiieHne yepTexKa:
OTCTYnUB OT BEpXHEro Kpas Oymaru 2 cM, HallMIIMTE YepTeXHbIM mpudToM 3arosoBok. Ha
CJIEAYIOIIeH CTPOKE YKa)KUTE MAacCIITAaObl: BEPTHKAJIbHBIM M ropu3oHTanbHbId. IlocTpoeHune
reoJI0ro-reoMopoJI0rHIecKOro paspes3a MpoU3BOIUTCS B CIEAYIOLIEH MOCIE10BaTEIbHOCTH.
- [TocTpoeHue MIKaJIbI BBICOT!:
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OtcTynuB 2 c¢m OT J€BOW KPOMKH uyepTeka U 3 cm OT BHU3 OT CTPOKHU 3arojioBKa, IIPOBEIUTE
BEPTUKAJBHYIO JIMHUIO JUIMHON 7 cm, yepe3 1 mm Bropyro. IlonydeHHyto mikamy packpachTe,
yepeys Oeble U YepHbIe OTPE3KH JIMHOM 1 cm., Kak moKa3aHo Ha uepTexe. [IpocTaBuB cieBa
nudper (ot 0 g0 700 kparro 100), mMoMydUM IIKaTy BBICOT HEOOXOIUMYIO JUIS MOCTPOSHUS
re0JIoro-reoMopoJIOrHIECKOro pa3pesa.

- [locTtpoenue cTBopoB A u B:

OTCTYynIMB OT IIKaJbl BBICOT BIPAaBO S5 MM, IOCTaBbTE€ TOYKY U IHPOBEAMTE 4YEpE3 Hee
KapaH/JalioM TOHKYIO BEPTUKAJIbHYIO JIMHUIO IO BEpXHEW KPOMKH JIUCTA — 3TO CTBOP TOUKH A.
[Tpunoxute BEpXHIOID KPOMKY JIMCTa K JIMHUM pa3pe3a AB Ha miaHmere Takum o0Opaszom,
yTOOBI BEPXHHI KOHEI] IPOBEICHHON paHee JIMHUK COBITAJl ¢ HayasioM pa3pe3a AB — Toukoii A.
OTMeTbTEe Ha BEpXHEH KPOMKE JIMCTa KOHEUHYIO TOYKY JMHUU paspe3a — B. M3 nmonyuennoit
TOYKH B mpoBeauTe BepTUKAIBHYIO JIMHUIO — CTBOP To4ukK B. Takum oOpazom, Bamn Oymymuit
pa3pe3 OyzeT pacronaraThCsi MEXy CTBOPAMU HAYAIbHOW U KOHEYHOU ToYeK A u B.

- [TocTpoenue npo¢uJisi 3eMHOI MOBEPXHOCTH

[Tpunoxxure ueprexk K JIMHMM pa3pe3a Ha IUIaHILIETE, COBMECTUB CTBOppl A u B ¢
OJIHOMMEHHBIMU TOYKaMH Ha IutaHmeTe. OTMeThTE IPOCTHIM KapaHAAIoOM TOUYKHU IepeceueHUs
TOpPU30HTAJIEN C KpaeM JIMcTa OyMaru, MOJANKUCaB PsiIoM BBICOTBI TOPU3OHTAJIEH.

BriHecuTte mony4eHHbIE METKH TOPH30OHTAJCH Ha YepTeK B COOTBETCTBUHU CO IIKAJION BBICOT,
COXpaHsisi TPH STOM pACCTOSIHUS MEXIy Toukamu. l[lomydeHHBIE aOCONIOTHBIE OTMETKH
coequHUTE KpuBOi uHuelt. KpuBas nuHus, coequusiomas ctBopsl A u B, — 370 moBepXHOCTh
penbeda, KoTopas SBISETCS OCHOBOM JUIsi MOCTPOEHHUS TI€0J0r0-reoMop(orIoruniyeckoro
paspesa.

- Hanecenue Ha npouJib re0JI0ru4ecKO CUTYalMu:

CoTrpute JaCTUKOM C BEpXHEW KPOMKHU JIUCTA YK€ HEHYKHbIE METKU Tropu3oHTaned. Yucras
KpoMKka Bam moHamoOuTcest 1yt qanpHeumei paboThl.

[Ipunoxkxure BHOBb 4YepTeX K JUHHHM pa3pe3a, COBMECTHB KOHIBI CTBOpoB A u B ¢
OJIHOMMEHHBIMU TOYKAaMHU Ha IutaHueTe. OTMEThTE IPOCTHIM KapaHAAIIoOM TOUYKH IIEpeceUeHUs
re0JIOTUYECKHUX IPaHUI] C KPOMKOH JICTa YepTekKa, IPOCTABUB MEXAY TOUKAMU BO3PACT MOPOJ]
(um  HOMEp CJ0s) B COOTBETCTBUUM C YCJIOBHbIMM 0OOoO3HaueHusMu. Crnpoeuupyire
MOJTy4YE€HHBbIE METKU Ha PO(GUIIH 3eMHOM MOBEPXHOCTH, U COOTBETCTBEHHO MIEPEHECUTE HOMEPA
CJ10€eB (MJIM UX BO3pacT).

MOIITHOCTH T€0JI0TTUYECKUX CIIOCB

Tabnuma 2
‘NQ cnoaHBozpaCTHMomHOCTb, M‘
‘ HSl HHe Ooree SOM‘
| 03 |30-35m |
| 0,  |20-25m |
| lo,  |50-55m |
| les  ||0-70m |
| [ 155-60m |
| e | |

[Ipoananu3upyiiTe TEOJOTUYECKUE CTPYKTYpPbl BJOJb JIMHUM pa3pe3a M HAYHHUTE
NOCTPOCHHE pa3pe3a ¢ CHHKJIMHAIM. METKH COOTBETCTBYIOLIMX IO BO3pacTy (MM HOMEpY)
IJIACTOB TOPHBIX MOPOJ] COEAMHUTE MEXKIY COOON KPUBBIMH JIMHUSIMU, BBIIEPKUBAsE MOIIHOCTH
Te0JIOTHYECKUX CII0OEB IO BceMy ueprexy (Ttabmuma Nel). amrpuxyite ciod mopoj B
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COOTBETCTBUH C YCIIOBHBIMH 00O3HAUCHHSIMH, MPEIBAPUTEIBHO MPOCTABUB BO3PACT MOPOJ B
KK OM CJIO€.

- IIo oxoH4YaHuu padoThI

[lonHrMHTE YEPTEXK PYUKOM YEPHOTO LBETA.

ITon pa3zpe3oM, BHU3Y uepTeka (WU CIIpaBa, Ille OCTAIIOCh MECTO) IPUBEAUTE YCIOBHBIE
o0o3HaueHus (puc. 8). CneBa BBepXy yKa)KUTE HOMEp BapuUaHTa, a BHU3Y LUTAMII C YKa3aHUEM
Ha3BaHUs paboThl U Bammx naHHBIX.

ITepen BbInoJHEeHHEM PadoThI CIeAyeT MOJMYYUTD Y NPENoJaBaTe/s IVIAHIIeT ¢ 3aJaHHOM
JIMHHUEH pa3pe3a AB.

KouTpoJibHbIE BONPOCHI:

1. Ha3zoBuTE OCHOBHBIC T'€OJIOTUYECKHUE CTPYKTYPHI

2. Uto Takoe MOHOKIMHAIIBHOE 3ajeraHuc?

3. YTo Takoe CUHKJIIMHAIb M aHTUKJIUHAJb?

4. Yro Takoe mapHUp CKJIAIKN?

5. Yro Takoe daekcypa?

6. Kakue mopopl HaXoAsTCs B SIpe CUHKIMHAIM, O0JIee IPEeBHHUE WK 00Jiee Moo Ibie?

dopma mnpeacraBiaenuss pesyiabrara: l[Ipaktudeckas paboraNe2, odopmiiennas na I[IK B
dbopmate A3.

Kputepuu onenkmu:
- O1neHKa «OTJIMYHO» CTABUTCS, €CIIM YETKO W MPABUJIBHO BBIMOJIHEH YEPTEk, OPOpPMIICH
COTJIACHO HOPMATHUBHBIM JOKYMEHTaM, | JaHbl TOJHBIC OTBETHI Ha BOIPOCHI, CBOCBPEMEHHO
BBINIOJIHEHO  MPEJCTABICHHE  MPAKTHYECKUX  pabOoT HA  0Opa3oBaTeIbHOM  IOPTaje
https://newlms.magtu.ru/ (B cooTBeTCTBYIOIIEM KypCe).
- O1eHKa «XOPOII0» CTABUTCS, €CJIU MPH BBITIOJHEHUHU YepTexa, Oblia OMyIleHa OJHA UK
IIBE OIINOKH, T100 HETOYHOCTE.
- O1eHKa «y/10BJIE€TBOPUTEIbHOY» CTABUTCS, €CIIM BBIOJHEH HE MOJHOCTBHIO YEPTEXK, MO0
JOMYIIEHBI TPYObIe OTUOKH.
- O1cHKa «HEYT0BJIETBOPUTEIBHO)» CTABUTCS, €CIIU 3a/IaHUC HE BBIITOJIHEHO.

IIpakTuyeckoe 3ansaTue Ne3
IMocTpoenue KapThl THAPOU3OTHIIC MO JAHHBIM Ie0JI0ropa3BeIKn

Iean: 3akpenieHre 3HAHUH, MTOJIyYEHHBIX CTYJEHTOM MPH U3yYEHUU TEOPETUUYECKOT0 MaTepuaa
nmo teme 01.01.01 WHXeHEepHO-T€OJOrMUECKHE HCCIEI0BAaHUS CTPOUTENBHBIX IUIOMA0K U
MPUBUTHE HABBIKOB YTEHUS KapThl I'MIPOU3OTHIIC.

Beimosinus patdory, Bel Oyaere:
ymemp:
¥1. yutaTh NPOEKTHO-TEXHOJOTHUECKYIO JOKYMEHTAIIUIO;
¥Y18. rpadpuyeckue 0603HauUEHUSI MATEPUAJIOB U JIEMEHTOB KOHCTPYKIIUH.

MarepuanbHoe odecnieyeHue:
MynbTUMeAUHBIE CpEeJCTBA XpaHEHUs, Mepelaud W MpelacTaBieHus HHopmanuu. YdeOHO-
MeTo/In4ecKasi JOKyMEHTalMsl, TUAAKTHUECKUEe CPEICTRA.
- Croun naboparopusiii JICK-10;
- Becer "MK-6,2 - A21" (cBeTOIMOTHBIN CETEBOM aaanTep, akKKyMyJIsATOP);
- Buckosumerp B3-246 11l Ha mitatuse;
- Konyc crpoitiania;
- Becnr;
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- Kommekr cut KIT1-109/1;
- PasHoBecHI.

3aganue: [locTtpouts KapThl THAPOU3OTHIIC.

Kparkue Teopernyeckue CBeACHUA:
KapTbl THIpOM30TMIC XapakTepU3yloT (GOpMY IOBEPXHOCTH TPYHTOBBIX BOJ B BHUJE
CUCTEMBI M30JIMHUM. ['MAPOU3OTUIICH BBINOIHIIOT Ty K€ POJIb IO OTHOLICHHIO K ITOBEPXHOCTU
TPYHTOBBIX BOJ , UTO M M30JUHUM ( ropu3zoHTan). [loBepXHOCTh IPYHTOBBIX BOJ U €€ YPOBEHb

dbopmupyrorcs noJt BIIUSTHUEM TUAPOJIOTO-KIMMAaTHYECKUX METEOPOJIOTUUECKHX,
TUAPOT€OTOTUUECKUX, TEKTOHUYECKHUX u re0JIOroreoMop(oIOTHYECKIX (baxTopoB.
['unpousoruncel — 3TO JUHUM, COCAMHSIONIME TOYKHM 3€pKajla TPYHTOBBIX BOJ WJIM YPOBHHU

TPYHTOBBIX BOJ], UMEIOLIME OJUHAKOBYIO a0OCOJIOTHYIO BBICOTY.
[TOCJIEHJOBATEJIbBHOCTD IIOCTPOEHU S KAPTDBI

1. CocraBusiercst Tororpaduyeckast OCHOBA 10 JAHHOMY BapHaHTY HAa KOTOPYIO HaHOCAT BCE
JJAaHHbIE 10 YPOBHIO IOA3EMHBIX BOJ MJIM Oepercss OTAEIbHBbIA JUCT OymMaru C OAMHAKOBBIM
paccTosiHuEM MeX1y 4 CKBaXXMHAMM: HAJl KAKION CKBaKMHOM YKa3bIBalOT €€ HOMED B UHCIIMTEIE,
B 3HaMeHarelle — abCOIIOTHYIO OTMETKY YPOBHs IpyHTOBBIX Bog (YI'B).

2. BriOupaetcst ceueHue (4acToTa 3aj105KeHUs TUIPOU30THUIIC) paBHOE 1 MeTpy.

3. IlpousBomuTcs HMHTEpHONSLMSA IO BCEM HANpPaBICHUSAM HW3MEHEHUS  YpPOBHSL.
WHTepnomsiuus 3aKiIodaeTcs B pa30uBKe MIPOMEKYTKOB MEX]y CKBa)KHHAMHU HA PaBHBIC OTPE3KU
B COOTBETCTBHHM C BIOPAaHHBIM CEYEHUEM TUIAPOU3OTHIIC.

4. Ilpu momouM CETKH BCIIOMOTaTeIbHbIX TOYEK, [TOJIYYEHHBIX IIPU UHTEPIIOJIALNU, CTPOST
OKOHYATEJIbHYI0 KapTy TI'MAPOM30THUIIC, COECOUHSASA IIJIAaBHBIMU JIMHUSAMU TOYKH C OJAMHAKOBBIMU
abcomoTHbIMU OoTMeTKamu YI'B. T'mapousoruncel JOKHBI MUMETh LEJIble 3HAYEHUS] U HE
IIepeceKaTbcs Ha KapTe.

5. Iloctpoenne kapThl TIyOMH 3ajieraHys TPYHTOBBIX BOJ MOXHO BBIIOJHUTH IOCIE
HOCTPOCHMS KapThl rupounsorurnc. [Ipu 3ToM ncnonb3yrorces riryOuHbI 3aj1eraHus TPYHTOBBIX BOJ
10 TE€M )K€ CKBa)KHHaM.

Kapra rugpounsorurc xapakTepusyeT NOBEPXHOCTb IPYHTOBBIX BOJ M JAcT BO3MOXHOCTb
PEeINTD Psil MPAKTUUYECKUX 3a]1a4:

1. OmnpenenuTh HanpaBlI€HUE IBWKEHHUS TPYHTOBOIO IIOTOKA - JIMHUM TOKOB BOJIBI
NEePNEeHIUKYIApHbl Truapousoruncam (puc.l). JIBuwkeHue BOJBI NPOMCXOAUT OT OOJIBLIMX
3HaYeHUH aOCOIOTHBIX OTMETOK I'MJIPOU30THUIIC K MEHBILIUM.

2. OnpenenuTh YKJIOH TPYHTOBOIO MOTOKa (HAMOPHBIM IPaJUeHT), JUIsl Yero pa3HOCTh B
OTMETKaX THMJIPOM3OTHUIIC BBIOPAHHBIX JBYX TOUYEK JAEIMTCA Ha PACCTOSHUE MEXIYy AITUMHU
ToukamH. bepercss MUHMMYM 3 THIPOU3OTHUIICH AJIs ONpEAENEHUsI YKJIOHA. YKIOH TPyHTOBOIO
IIOTOKA ONPEAEINAETCS T€ THAPOU30TUIICH] MAKCUMAJIBHO CTYIEHBl U MAaKCHMaJIbHO Pa3pe’KEHBI.
|-nnuHa nyTH QUIBTPAMK B METpax; -pa3HuIla a0COTFOTHBIX OTMETOK MEXy THIPOH30THIICAMHU.
5

3. Onpenenuth CKOPOCTh JIBUYKEHUS MOJ3EMHBIX BOJ Ha JIOOOM ydacTKe IOTOKa, 3Has
HalOpHBIM TpaJMeHT Ha [JaHHOM YydacTke U Ko3dduuument ¢unabrparuu rpyHToB (K)
Koad¢uimenT GuiibTpaniuu — 370 CKOpOCTh IBUKEHUSI TOA3EMHBIX BOJI, IPU YKJIOHE PaBHOM 1.

4. Tlpn HaMMYMKU Ha KapTe TOPU3OHTAJIEH MOBEPXHOCTH 3EMJIM MOXHO ONPENIEIUTh TITyOHHbI
3aJieraHus TPYHTOBBIX BOJ IyT€M BBIYUTAHHS OTMETOK YPOBHSI T'PYHTOBBIX BOJ (THIPOU30THIIC)
U3 OTMETOK ITOBEPXHOCTHU 3€MJIM B TEX )K€ TOUKAX.

5. Ilpn HaMumM Ha KapTe TOPU3OHTAIEH NMOBEPXHOCTH BOJOYIOpPAa MOYKHO OIPEIEIIHTH
MOIIIHOCTb BOJOHOCHOI'O CJIOS, YTO JOCTUIAETCS BBIUUTAHUEM OTMETKU MOBEPXHOCTH BOJOYIOpa
U3 OTMETKH YPOBHS I'PYHTOBBIX BOJ] B TOM e TOUKE.
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6. EcTecTBeHHBIN pacxo]] MOTOKA (€CTECTBEHHBIE pecypchl): K - koadduuueHT punbTpanuu
BOJIOCOJIEpIKAIEll TOJIIH; - CPEAHSAS MOIIHOCTHh TPYHTOBOTO ITOTOKA HAa BBIOPAHHOM Y4acTKe b —
MIMPHHA TIOTOKA B TUIAHE.

KouTtpoJibHbIE BONPOCHI:

1. Uto Takoe ruipoOn30rUIchi?

2. Kak onpeenuTh yKJIOH TPYHTOBOTO MOTOKA MO KapTe TUAPOU30THUIIC?

3. Kak ompenenuTs CKOPOCTh JIBIWKCHUS W HAIpPaBJICHUE JBIXKCHHS MOA3EMHBIX BOJ II0
KapTe TuApon30ruIic?

4. Kak omnpenenuTb €CTECTBEHHBINM pacxona motoka? 5. Kakue eine 3agayd pemaroTcs Mo
KapTe TuApOon30TuIic?

IHopsiok BbINOJIHEHUS PA0OTHI:
CocraBiieHHe KAPThI THAPOU30THIIC:
3anaHue:
1.Ha crpoutenpHoii miomaake pazmepoM 400x400 M mpoOypeHo 25 cKBakuH (5 psiioB 110 5
ckBaxkuH). [lo ypoBHsIM Bozbl B ckBaxuHax (Tabmuua Nel) mocTpouTh KapTy THIAPOU3OTHIIC C
CEYEHHEM TUIPOU30THIIC yepe3 1 M.
2.IIpou3BecTH MUKPOTUAPOTEOJIOIMYECKOE PAOHUPOBAHWE CTPOUTEIBHON IUIOMIAIKU:
OKOHTYPUTh M PACKPACUTh Pa3HBIMHU IIBETAMU YYACTKH, B MPEJEIaX KOTOPHIX TPYHTOBBIE BOJBI
3aJIeraroT Ha TIIyOnHax MeHee 2 M, oT 2 110 4 M u OoJiee 4M.
3.0mpenenuTh MakCUMaibHble 1 MUHUMAJbHBIE YKIOHBI TPYHTOBOT'O IMMOTOKA, HAIIPABICHUS
JBIDKCHUSI TIOJ3€MHBIX BOJ, a TaKK€ MHHHUMAJIbHOE M MAaKCHMAaJbHOE 3HAYEHUSI CKOPOCTEH
IBUKeHHS (KO3 (GULMEHT PUIbTpaAIK 5 M/CYTKH).
dopma mnpeacraBiaenuss pesyabrara: l[Ipaktudeckas paboraNe2, odopmiennas na I[IK B
dbopmate A3.
Kpurtepun ounenku:
- OrneHka «OTJIMYHO» CTaBUTCS, €CIU YETKO M MPAaBHIBHO BBIIOJHEH Y4epTek, odopmiieH
COTJIaCHO HOPMATHBHBIM JIOKYMEHTaM, W JaHbl IMOJIHBIE OTBETHl HA BOIPOCHI, CBOEBPEMEHHO
BBINIOTHEHO  MPEACTABIEHUE  MPaKTUYEeCKHMX paboT Ha  00pa3oBaTelbHOM  MOpTaie
https://newlms.magtu.ru/ (B cooTBeTCTBYIOIIEM KypCe).
- Or1ieHKa «X0pOII0Y CTAaBUTCS, €CIU MPH BBHIMOJIHEHUU YepTexa, Obliia JOMYyIlIeHa OJHa WU
JIBE€ OILIMOKH, JINOO HETOYHOCTE.
- OreHKa «y/10BJIETBOPUTEIBHOY CTABUTCS, €CIU BBIMOJIHEH HE MOJHOCTHIO YepTEXK, 100
JOMYIIEHBI TPYObIE ONTHOKH.
- OLeHKa «Hey10BJIeTBOPHUTEJIbHO» CTABUTCS, €CJIA 3a/1aHUE HE BBIOJIHEHO.
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TEMA 01.01.02 CTPOUTEJIbHBIE MATEPUAIJIbI U U3 IEJIN A

IIpakTnueckoe 3ansaTne Ne4.
O3HakOMJIEHHE € IKCILNIYAaTAHOHHO-TeXHHYECKMMH XapaKTePUCTHKAMHU KPOBEJIbHBIX

THAPOU3O0JAINUOHHBIX MATEPHAJIOB.

He.ﬂb: 3aKpCIIMTh 3HAHUA 110 BHAAM H CBOMCTBAaM OCHOBHBIX CTPOUTCIIbHBIX MaTCpHaioB,
H3I[CJ'IHI>1 u KOHCTPYKHHﬁ, B TOM YHCJIEC IPHUMEHACMBIX IIpHW JJICKTPO3AINUTEC, TCILUIO- H
3BYKOU3O0JIALIKWH, OTHE3aAIUTE, IMPHU CO3AaHHUUN peI_HeHI/Iﬁ JJIA BJIAKHBIX U MOKPBIX HOMCIHCHPII;'I,
aHTHUBaHAJbHON 3allUThI;

Boinoainus 3aganus, Bel Oyaere:

ymemup:

- ONpENENATh COCTAB M PacyeT MOKa3aTeJIed HCIOJb30BaHUS TPYAOBBIX M MaTE€pUAJIbHO-
TEXHUYECKUX PECYPCOB;

- HO[[6I/IpaTI) BHbl KPOBCIBHBIX THAPOU3OISIHUOHHBIX U TEPMETUHUPYIOIIUX MaTCPUATIOB,

MatepuajbHoe o0ecnieyeHue:

- METOIMYECKOE YKa3aHHE I10 BBINOIHEHUIO IPAKTUUECKON paboThI;

- 00pa31bl KPOBEIBHBIX THIPOU3OISILIMOHHBIX U T€PMETU3UPYIOIIUX MaTepUaIOB;
- CIIPaBOYHUKH I10 CTPOUTEIBLHBIM MaTEpUAIIaM U U3CIIUAM.

3aganme:

N3yunth 00pa3ipl KPOBEIBHBIX THAPOU3OJSIIMOHHBIX W TEPMETU3UPYIONIMX MAaTEPHAJIOB.
[Io cmpaBoYHMKAaM  CTPOMTEIBHBIX MATCPUAIIOB M WM3JACIHHA H3YYUTh  IKCIUTYaTalMOHHO-
TEXHUYECKHE XAapPaKTEPUCTUKH KPOBEIHHBIX THAPOHM3OJSAIMOHHBIX MAaTCPUATIOB W 3aHECTH B
Tabnuiy.

KpaTKne TCOPETUIECCKUE CBCICHUSA:

KunuiHo-rpaskjaHCKuE, IPOMBILUIEHHBIE, CEIbCKOXO3SIIICTBEHHBIE U IPYTHE 3IaHMs, 32
UCKJIIOYEHUEM TaKHX HHKEHEPHBIX COOPYXKEHHH, KaK 3CTakajbl, MOCTBI, TPYObl, pa3iIuyHbIC
MauThl, UMEIOT KpPBILIY, T.€. TPEOYIOT BBINOJIHEHUS KPOBEJBHBIX paboT. Xopollee COCTOSHUE U
JOJITOBEYHOCTh 3/1aHUM, @ TaK)Ke pacxoibl Ha UX COJEP)KaHHE BO MHOIOM 3aBUCAT OT KadecTBa
KpoBnH. [IOKpbITHE KpBILIN MOABEPKEHO CYTOUHBIM M CE30HHBIM KOJEOaHUSM TeMIepaTyphbl,
COJIHEYHOHM pajJMalliy, BO3JEHCTBHIO aTMOC(HEPHBIX OCAJKOB B COUYETAHHM C TeMIepaTypHBIMU
W3MEHEHUSIMHU, BETpPaMH, a MHOT'/Ia U BPEJAHBIMU OCaJIKaMH, BBIOpAChIBAEMbIMHU ITPOMBIIIIIEHHBIMU
npennpusaTusmMu. [loaToMy I HOpPMalIbHOM S3KCIUTyaTallud 3/aHUM M COXpPaHEHUs uX
JI0JTOBEYHOCTH OOJbIIOE 3HAUYEHHE HMEIOT KadecTBO KpOBEIbHBIX MAaTepHalioB MU HUX
panuoHanbHOe npuMeHeHHue. lloka3zaTenn CBOMCTB KPOBEIBHBIX MATEPHAIOB ONPENEISIIOT NPHU
abOpaTOPHBIX HCTBITAHUAX 00pasloB. [lopsnok orbopa W UCHBITaHHS OOPA3IOB YCTAHOBJIEH
roCy/1IapCTBEHHBIMU CTaHJIAPTAMHU WM TEXHUUECKUMHU YCIOBUSIMHU.

[Tpu KpoBenbHBIX paboTax MPUMEHSIOT Pa3HOOOpa3Hble NMPUPOAHBIE U HMCKYCCTBEHHBIE
KPOBEJIBHBIE MaTepHalIbl KAK MUHEPAJIBHOT0, TAK U OPIraHUYECKOT0 MPOUCXO0KICHUS.

TpebGoBanust K  CTPOMTENBHBIM  MaTepuajaM U  M3JCNUIMU  COJEpPXKaTbCsl B
rocynapctBeHHbIX cTanaapTax (I'OCT) u Ttexunyeckux ycnoBusx (TY). OcHOBHBIE TpeOOBaHUS
10 BONPOCAM IPOEKTUPOBAHUS U CTPOUTENBCTBA TOPOAOB U HACEIEHHBIX ITYHKTOB, IPEANPUATHH,
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3IaHUH, KOHCTPYKIMHA U MHXEHEPHOTO OOOpYIOBaHUS U ONpPEIENCHHs] X CMETHOW CTOMMOCTH,
yctanoBieHbl CTpouTeabHbIMU HopMaMu 1 nipaBuiiamu (CHul).

KpoBenbHble MaTepralibl MOKHO YCIOBHO KBaJIM(UIIMPOBATH 10 BUAY HUCXOJHOTO CHIPbS,
BUJIY BSDKYILETO BEIECTBA, CTPYKTYpE, (opMe U BHEIIHEMY BUAY, HATUYHIO OCHOBBI U JIp.
[To By MCXOHOTO CHIPBSI KPOBEIbHBIE MATEPUAIIBI ITOIPA3ACIISIOTCS Ha!

opranuueckue (pyoepou/, 1epeBsiHHbIE IUIUTKH, KPOBEJIbHAS IPaHb U CTPYKKa
¥ 71p.);

MUHepaJIbHbIE (acOECTOIIEMEHTHBIE JTUCThI U TUIUTKH, TIIMHSHAS YEperula).
[To BuIy BS2KYLLEr0 BellleCTBA KPOBEIbHBIC MaTEPUAIIBI ICIIATCS Ha:

OMTYMHBIE PYJOHHBIC MaTepHUaibl (IepramMuH, pyoepoun);

ouTymHo-nosiuMmepHbie (3mynbcus D1'UK, BJIK);

ryZipokamMoBsbIe (pysoHHbie Matepuansl PI'M-420 u PI'M-350);

NErTeONTYMHBIC.
[To cTpykType pa3nuyaroT KpOBEIbHbIE MaTEPUATIBI:

MTOKPOBHBIE (PyOEpOua KpOBEIbHBIN C KPYITHO3EPHUCTON U MEIKO3EPHUCTOM
IIOCBUIKOM U Jp.);

OeCIoKpOBHBIE (TUAPON30JI, GUITBTON30II).
Ilo HaIM4YHIO OCHOBBI KPOBEJIbHBIC MaTepUaibl OIPA3ACIAIOTCS Ha:

OCHOBHBIE (Ha KAPTOHHOU U CTEKJIOBOJIOKHUCTOM OCHOBE);

0€30CHOBHBIC (TTI0JTy4aeMble TIPOKATKOW Ha KaJaHIPaX CMECH BSDKYIIUX BEIIECTB
C HaMOJHUTEISIMU U T00aBKaMH B IOJIOTHHIIA 3aJAHHOHN TOJIIIMHBI).
ITo ¢opme u BHemIHeMY BUAY KPOBEJIbHBIE MATEPUAIBI PA3INYAIOT:

HITYYHbIE (JTUCTOBBIE) - aCOECTOIIEMEHTHBIE TUCTHI U TUIUTKHU, JIUCTOBAS CTallb,
TIIMHSHAS YepenIia, IePEeBIHHbBIC KPOBEIbHBIE MAaTepUAIIBbI (JIOCKH, IUTUTKH, IPAHb);

PYJIOHHBIE (KPOBEIBHBIN MIEPTaMuH, PyOepOrI, TOIb KPOBEIbHBINA, THAPOU30I);

MacCTHYHBIN (OUTYMHBIE U NETTEBbIE MaTepPHAaIbl, MOAU(PHUIIMPOBAHHBIC
MOJINMEPaMH U UCIIONIb3YEMbIE B KAUECTBE CAMOCTOSTEIbHBIX MAaTEPUAIIOB IIPH YCTPOICTBE
TaK Ha3bIBA€MbIX OECIIOBHBIX KPOBEIb).

I'mapon3osiiuoHHbBIC MATEPHAJIbI.

[Ipu ycTpoiicTBe TIUAPOU3OIALUMU HEOOXOAMMBI MaTepHalbl, 00Jajaroulie BOJO-
WTHWIOCTOMKOCTBIO W OTBeYalIIue psany  crneurduueckux  TpeOoBaHMM, T.K. Ha
MaTepUa,yl0KEHHbIH Ha MOBEPXHOCTh JUISl 3allUTHl OT TPYHTOBBIX BOJ, BO3/JEHUCTBYIOT, KpOME
BOJIbI U MUKPOOPTaHU3MOB, €IlI€ Oy IA0IIHe TOKH.

[To sToif mpuumHe, TpeOOBaHUS, MPEAbABISEMble K THAPOU3OSLMOHHBIM MaTepHasam,
UHBbIE, YEM K KpOBEJIbHBIM, M, Ka3ajochb OBbl, IMPOMBIIUIEHHOCTh JOJDKHBI BBIYCKaTh HX B
HEOOXOJIMMOM KOJIMYECTBE M HYXHOTO KauecTBa 3a CUET YHHUBEPCAJIbHOCTU CBOWCTB WM
pacIIMPEHHOI0 aCCOPTUMEHTA.

OpnHako ImpakTHKa MPOMBIIUIEHHOTO NMPOM3BOJACTBA KPOBEIBHBIX M TMAPOU3O0JIALMOHHBIX
MaTepUajIoB CI0XKHUIIACH TaK, YTO MIPOU3BOJICTBO KPOBEIbHBIX MaTEpPHUAIOB (TaKUX, Kak pyoepous,
IepraMuH, TOJIb-KOXa U TOJIb OPOHUPOBAHHBIN) MOIYUYHIIO TOCTATOYHO IIHPOKOE Pa3BUTHUE, B TO
BpEMsS KaK NPOM3BOACTBO T'MIPOU3OJSALUOHHBIX MaTEpHUaJIOB, CPAaBHUTEIBHO C KPOBEJIBHBIMH,
COBEPIICHHO HEOCTATOYHO U KAYECTBEHHO M KOJIMYECTBEHHO.

OO6mue TpeboBaHUA, MpEABABIIEMblE K THUIPOU3OJSAIHMOHHBIM MaTepuajaMm, JOJKHBI
BBITEKATh U3 CJIEIYIOIIUX MOJI0KEHH.

[Tpu yknanke marepuaja Ha MECTO C MOMOIIBIO TOPSYUX MAcTUK TpedyeTcs, 4ToObl OH
obiajan J1OCTaTOYHON NPOYHOCTHIO Jake MPH MOBBIIMIEHHOW TeMIlepaType, A0 KOTOpOW OH
HarpeBaeTcs OT Topsiueil MaCTHKH.
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Marepuan [omkKeH OBITh JOCTATOYHO TIPOYHBIM U BBIIEPKUBATH THUIPOCTATHUECKOE
JaBJIEHUE BOJBI M CHIIYYEr0 TPYHTAa B MECTax HEIUIOTHOTO NPUMBIKAHUS MaTepuaga K
n3oJupyeMon moBepxHocTH. OpHAKO, €ClM MaTepHals, 00yiaas JOCTATOYHOW MPOYHOCTHIO, HE
CHOCOOCH Y/UIMHATHCS TIPU BO3HHUKHOBEHUH PACTATUBAIONIUX YCHIIHMH, KOTOPBIM OH HE MOXET
MPOTUBOCTOATh, TO NPOU30HAET paspeiB. CienoBaTeNbHO, TpPH Pa3paOdOTKEe HOBBIX BHUOB
THAPOU3OJISAIMOHHBIX ~ MaTEPHAIIOB  HEOOXOJUMO CTPEMHUTBCS K CO3JaHUI0  Marepuaa,
o0Jafaroniero MakCUMajabHON MpoYHOCThIO (Topsiaka 30-50 Kr/cM? 1 BBIIIC) U JOCTATOYHBIM
ynnuaenueM (50-70 % u Boiie).

Hapsiny ¢ TpeGoBaHMSMH TIO JOJITOBEYHOCTH, THUJIO- MU MOPO30CTOMKOCTH W JAPYTUM
MOKa3aTeNsIM, MMOKa3aTeN MO COMPOTHBIICHUIO Pa3pbiBY U OTHOCUTEIHHOMY YITMHEHUIO TaKXKe
JOJDKHBI OBITH OOIIMMH, T.€. OJWH IIOKa3aTeJb HE JOJDKEH ITOJy4YaThCs BBICOKMM 3a CUET
CHUKEHUS BEJIMYUHBI IPYTOro moKa3aTess.

I'epMmeTn3upyomme MaTepuaJibl

COopHOE CTPOUTENBCTBO JKMUJIBIX M IPOMBIIUIEHHBIX 3JaHUM OCTPO HYyXJaeTcs B
MaTepuaiax Uil TepMETH3alUU CTHIKOB MEXIY COOPHBIMH KOHCTPYKUIUSMHU. CTBIKU SIBISIOTCS
Hanboyiee YSA3BHUMBIM MECTOM COOPYXEHHs, MO0 Biara, Momajaaionias B CTHIK, MPUBOIUT K
YCKOPEHHOW KOPPO3MM CBapHBIX KOHCTPYKLHH CTBIKOB, CHHXas TE€M CaMbIM CPOK CIIY>KObI
3J1aHMSL.

He3aBucumo OT MOJIOKEHHsSI CTHIKA TE€PMETH3UPYIOIIHME MaTepHajbl JOJDKHBI OTBEYaTh
CJIEYIOIIUM OCHOBHBIM TPEOOBaHUSIM:
1. MOJHOCTBIO MPEOXPAHATH CTHIK OT MONAJaHUsI B HETO BOJbI
2. He JjonycKaTh (GUIbTpaLMK BO3/1yXa CBEPX KOJIMYECTBA, IPElyCMOTPEHHOI0 HOPMaTUBaMU;
3. obiajgaTh CHOCOOHOCTBIO COXPaHATh CBOUM TIEPMETU3HMPYIOIIHME CBOWCTBA HE3aBUCHUMO OT
aTMOC(EpHBIX BO3JICHCTBUI;
4. 1UTEeNBHOE BPEMs HeE MOJIBEPraThCsl CTapeHUIO;
5. UMEeTh HEBBICOKYIO CTOMMOCTb U U3TOTOBIATHCA U3 JOCTYITHOTO ChIPbS.

TpeboBanwus, npeabsABIsieMble K TEPMETUKAM, KaK BUIHO YK€ M3 ITOTO MEPEUHs, SBISFOTCS
JOCTaTOYHO CIIOKHBIMU. ECIi e y4decThb BIIMSHUE DPA3UYHBIX aTMOC(HEPHBIX BO3JICHCTBHIA B
pasHbIX KIMMAaTUYECKMX 30HAaX, TO CTAaHOBUTCS SICHBIM, YTO MaTepuaibl Uil T'epMETU3aLuu
CTBIKOB JOJDKHBI 00J71a1aTh CBOMCTBAMH, KOTOpble HMKOIZA HE MPEIbSIBISUIMCH JIPYTUM
CTPOUTENBHBIM MaTepuaiam. s repMeTH3aiy CTHIKOB MOTYT NMPHUMEHSTHCS CIICIYIOIINE BHIBI
MaTepHaJioB: MACTHKH WM TACThl, IUIEHKH, TIOPHCTBIE DJIACTUYHBIE MPOKIAIKA |
npodUINPOBaHHBIE U3/IEIHS.

Ilopsinok BbINOJIHEHHS PadOTHI:
1. O3HakOMHUTBCS C OCHOBHBIMH BHMJAaMHM  KpOBEJbHBIX, TE€PMETHU3UPYIOIIUX U
TUIPOU3OJISIIUOHHBIX CTPOUTENIBHBIX MAaTEPUAJIOB U U3JIEIHM

2. N3yuuts 9KCIITYyaTallHOHHO-TEXHUYECKHE XapaKTePUCTHKI KpPOBEJIbHBIX
TUIPOU3OJISIIUOHHBIX MaTEPUATIOB.

3. IpowmmtocTpupyiite Kiaccu(UKALUIO MO KOJJIEKLIUSAM OCHOBHBIX BHJIOB KPOBEIIBHBIX,
TFepMETU3UPYIONIUX U THAPOU3OJISLIUOHHBIX CTPOUTENIBHBIX MaTEPUATIOB U U3IETHH.

4. Pe3ynbTarhl U3y4eHUs 0QOPMUTH B TAOIHIIE.

Xox paGoTbI:

CrTyneHThl, O3HaKOMMBIIHCH C oOOpa3lamMu, HCIHONb3YyS pa3jiudHble HHGOPMALKOHHO
HarjsiiHble 1ocoOusi, JOJDKHBI JaTh ONMCAaHHE BHEIIHErOo BHUAA MaTepHuala, €ro CBOMCTB U
npuMeHeHus. Pe3ynbrarel 0popMUTh B KOHCHEKTE IS TaOOPATOPHBIX U MPAKTUUYECKUX PadoT.
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Ne HaunmeHoBaHue KpOBENbHBIX, Kparkas XapaxkTepucTuka OcHOBHBIE [Ipumenenne

n/n TepMETU3UPYIOLINX U XapaKTepuCTHKa, OCHOBHBIX CBhIPbEBLIC MarepuaioB
TUAPOU3OJIAIIUOHHBIX MaTEPUAJIOB U (i)OpMI)I CBOMCTB KOMIIOHCHTHI 1
n3aenuit 3apHCcoOBaTh CIOCOOBI
MMPpOU3BOJCTBA
1 | [Tepramun
2 | PyGepoun
3 | I'mapocreknaonsoin
4 | JlunoKpOM
5 | ®winzon
6 | M3ommacr
7 | @oabprouson
8 | U3on
9 | I'mOkas yepenuina
10 | JIuctel ropupoBaHHBIC
11 | Macrtuka GuTyMHas ropsiyas
12 | Mactuka OUTYMHOTIOIMMEpHAS
ropsiuas
13 | Mactuka OUTYMHONIOJIMMEpHAS
XOJIOAHAs
14 | Mactuka GuTyMHas X010 JHas

®opma npeacraBiaeHus pe3yJabTara:
Pe3ynpTarhl 3aHecTH B TaOIUIy. 3alIUTUTh BBHIIIOJIHEHHYIO paloTy.

Kpurepun oneHku:

- «OTJIMYHO» CTaBHUTCS B Cllydae, KOTrJa padoTa BBHIIOIHEHA B IOJHOM 00BEME C COOIOJCHUEM
TpeboBanmii. PaboTa BhITIONHEHa aKKypaTHO, TaOiumna 3amonHeHa. [Ipu 3amure pabOTHI MaHBI MOJHBIE
OTBETHI Ha 33J]aHHbIE MPETo/IaBaTeIeM BOIIPOCHL.

- «XOpo1Io0» CTaBUTCA B Cliy4ac, KOraa pa60Ta BBIIIOJIHEHA B ITOJTHOM O6’béMe, HO C HE3HAYHNTCIIbHbBIM
HapylieHHeM TpeOoBaHuil. PaboTa BBINOIHEHA aKKypaTHO, HO MMEIOTCS HE3HAUUTENIbHBIC HEJOCTAaTKU B
OIMCaHNe XapaKTepPHCTHK MaTepHana, tabiuia 3anoiHeHa. [Ipu 3amuTe paboThl 1aHBI MOJHBIE OTBETHI Ha
3alaHHbIE TIPETI0IaBaTeNIeM BOIPOCHI.

- «Y/IOBJIETBOPUTEJIBHO» CTaBUTCS B Cilydae, Korja paboTra BBHINOJHEHA HE B MOJHOM 00BEME U C
HE3HAYNTEIbHBIM HapylleHHeM TpeOoBaHui. PaboTa BBINONHEHA aKKypaTHO, HO WMEIOTCS HEIOJIHOE
OIMCaHNe XapaKTepUCTUK MaTepuaina, Tabnuia 3amonHeHa. [Ipu 3amuTe paboThl JaHbI HETIOJIHBIE OTBETHI
Ha 3a/IaHHbIE TPETIoIaBaTeNIeM BOIIPOCHL.

- «HEeY/I0BJIETBOPUTEJIBHO» CTaBUTCS B ClIydae, KOrJa padoTa BEIITOJHEHA HE B IIOJTHOM 00BEME U C
HapyIeHUsIMH TpeOoBaHMil. PaboTa BBITIONHEHA HEAKKYpaTHO W OMMCAHUE XapaKTEPHCTHK MaTephaia
JIaHbl HE TOYHO, 00pa3Ho, Tabnuia He 3anoiHeHa. [Ipu 3amuTe paGoThl HE JAHO HU OJHOTO MPABUIBHOTO
OTBETA Ha 3aJIJaHHBIC MTPENO/IaBaTEIEM BOIIPOCHI.
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IIpakTuyeckoe 3ansiTue NeS.
O3HakoMJIEHHE C IKCILUIYATAIIMOHHO-TEXHUYECKUMHU XapPAKTePUCTUKAMHM
TeIJION30JISIIHOHHBIX MATEPUAJIOB.

HCJIL: 3aKpCIIUTh 3HAHUA 110 BHIAaM H CBOMCTBAaM OCHOBHBIX CTPOUTECIIBHBIX MATCPHUAIIOB,
H3I[CJ'IHI>1 u KOHCTPYKHHﬁ, B TOM 4YHCIC IPHUMCHACMBIX IIPpU OSJICKTPO3alIUTE, TCIIJIO- M
3BYKOU3O0JIALIKWH, OTHE3aAIUTE, IMPHU CO3AaHHUU peI_HeHI/Iﬁ JIA BJIAKHBIX U MOKPBIX HOMCIHCHPII;'I,
aHTHUBaHAJbHON 3allUThI;

Boinosinus padory, Bel Oyaere:
ymemb:
- OIpPEAENATh COCTaB M pacyeT MOKa3zaTeled UCIOJIb30BaHUsA TPYAOBBIX U MaTepHUabHO-
TEXHUYECKHUX PECYpPCOB;
- HO[[6I/IpaTB BUbI TCIIJIOU30JAIIMOHHBIX MaTepI/IaJIOB;

MaTepnaﬂbnoe odecmeyeHue:
- METOAUYCCKOC YKa3aHUE 110 BLINIOJIHCHUTIO HpaKTH‘IeCKOﬁ pa6OTI)I;

- 06pa3III)I TCINION3O0JIAIIMOHHBIX MAaTCPHUAJIOB,
- CIIPaBOYHUKH 110 CTPOUTCIbHBIM MaTCpuaIiaM U U3ACIIUAM.

3ananmue:
M3yunTh 00pasibl TEIUIOU30ISAIMOHHBIX MarepuaioB. 110 CIIpaBOYHMKAM CTPOMTEIBHBIX
MaTepI/IaJ'IOB Hu I/ISIIGJII/Ifl I/I3y‘~II/ITB 3KCHJIyaTaIlI/IOHHO-TGXHI/I‘ICCKI/IG XapaKTepI/ICTI/IKI/I

TCIIOU3O0JIALIMOHHBIX MAaTCPHAJIOB U 3aHCCTU B Ta6J'II/II_Iy.

KpaTKne TEOPETUIECCKUE CBCICHUSA:

Ternaon30MAMOHHBIMI HA3bIBAIOT MaTEpUAIIbl, TIPUMEHSIEMbIE B CTPOUTEIILCTBE KHUIIBIX H
IPOMBIIUICHHBIX 3/1aHUH, TEIJIOBBIX arperatoB M TPYOOIPOBOJOB C LEJIbIO YMEHbIICHHS
TEIUIOBBIX IMOTEPh B OKPYXKAIOMIYIO Cpeay. Teruion30JsSIHOHHbIE MaTepUallbl XapaKTePU3YIOTCS
MOPUCTBIM CTPOEHUEM U, KakK CJEJICTBUE 1TOT0, Majoi cpemHeil miuoTHOCThio (He Oomee 600
Kr/M3) 1 HU3KOHU TeruionpoBoiHOCThI0 — He Ooee 0,18 B1/(m*°C).

[IpuMeHeHMEe TEMIOU30SIIIMOHHBIX MaTepHalIOB MO3BOJIIET YMEHBIIUTh TOJIMHY U Maccy
CTEH W JPYTHX OTPaXIAIOIIUX KOHCTPYKIIMHA, CHHU3WTH PAaCXOJ OCHOBHBIX KOHCTPYKTHBHBIX
MaTepHalioB, YMEHBIIUTh TPAHCIOPTHBIE PACXOABI M COOTBETCTBEHHO CHHU3UTh CTOMMOCTb
cTpouTeNnbeTBa. Hapsioy ¢ 3TUM NpH COKpaIIeHWH MOTEPh TEIJIOTHI OTAIUTUBACMBIMH 3JaHHSIMU
YMEHBIIIAETCsl PacXxoj TOIUIMBAa. MHOIUE TEIIOU30JISIIIMOHHBIE MaTepHUajbl BCIEICTBHE BBICOKOM
MOPUCTOCTH O0JIAZAIOT CIIOCOOHOCTHIO MOTJIOMIATH 3BYKH, YTO ITO3BOJISIET YIIOTPEOISATh X TaKXKe
B Ka4eCTBE aKyCTUUYECKUX MaTepUaJIOB.

Ternon3onAMoHHbIE MaTepuanbl MO BUAY OCHOBHOTO CBHIPbS TOAPA3ACISAIOTCS Ha
OpraHUYeCKHe U HEOPraHUYECKHUe.

Oprannyeckue TETUTOM30JISIIIMOHHBIE MaTEepUAbl B 3aBHCHUMOCTH OT TPUPOJIBI HCXOIHOTO
CBIPbS MOXXHO YCJIOBHO pa3[eluTh Ha JiBa BHJA: MaTepuaibl Ha OCHOBE IPHPOJHOTO
OpPraHUYECKOTO ChIPbs (IpPEBECHHA, OTXO/IbI 1€peBO0OPadOTKH, Oymara, Topd U T.11.) U MaTepuabl
Ha OCHOBE CHHTETHYECKMX CMOJI, TaK Ha3blBaeMble TEIJIOM3OJIALUOHHBIE IJIACTMACCHI.
Heopranndeckue TEmIOM30ISIIMOHHBIE MaTePHAJIbl H3TOTABIUBAIOT HA OCHOBE PA3JIMYHBIX BH]IOB
MHUHEPAIBHOTO CHIPbs (TOPHBIX MOPOJ, IIJIAKOB, CTeKJIa, acoecTa U T.J1.).

Teron3onAMoHHbIE MaTepHalbl W3 OPraHWYEeCKOTO CHIpbS — IUIMTHI  JIPEBECHO-
BOJIOKHHUCTbIE,  JPEBECHO-CTpYXeuHble, (uOponuToBble, apOOIUTOBBIE, TNPOOKOBBIE U
ropupoBaHHbII KapTOH.
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TernnouzonauuoHHble MaTepuaibl M3 IUIACTMACC — IUIMTHI TIEHOMOJIHMCTUPOIIBHBIE,
MIEHOMOIMBUHWIXJIOPUIHBIE, TIEHOMOINYPETAHOBbIE, IIJIUTKHU, JIUCTOBBIE U (DaCOHHBIC U3IENUs U3
MIEHOIOJINATUIICHA.

Temnon3onAuMOHHBIE MaTepUalibl M3 HEOPraHUYECKOTO ChIPbS HMEIOT OOIIHMPHYIO
HOMCHKJIATypy. MuHepanbHas BaTa sBIETCS Kak Obl monydabpukaromM, U3 KOTOPOW
M3rOTaBIIMBAIOT Pa3HOOOpa3HbIe TEIION30IALIMOHHBIE MUHEPAIIOBATHBIC U3/ENINs: BOMIIOK, MaThI,
MOJTYKECTKHUE U JKECTKHE TUIMTHI, CKOPIYIIBI, CETMEHTBI, IIMJIUHAPHL U JP.

CrekiisiHHas BaTa — MaTepuai U3 OecropsIOUHO PACIIONOKEHHBIX CTEKISIHHBIX BOJIOKOH,
IIOJIyYEHHBIX M3 PpACIUIABICHHON CBIPbEBOM INUXTHI, COCTOSINEH M3 KBApPLEBOIO IIECKa,
KaJIbLIUHUPOBAHHOM CO/IBI U CyJib(aTa HATPUSI UM CTEKOJIBHOTO 005,

B 3aBucumMocTH OT Ha3HA4YeHHs BbIPAOATHIBAIOT TEKCTHIBHOE M TEIUIOM3OJISIIMOHHOE
(wTanenbHOE) CTEKJIOBOJIOKHO. M3 CTEKIIOBOJIOKHA M3TOTABIMBAIOT MaThl, IUIUTHI, MOJIOCHI U
JpyTUE U3/IeNHs, B TOM YUCIIC TKaHH.

Acbectocoepikaliie MaTepuaibl U U3AETUsl TOJDKHBI ObITh MPEACTABICHBI CIEIYIOIIUMU
oOpa3iamu: acbectoBast Oymara, MHYyp, TKaHb, TUIUTHI U JP.

HOpﬂIlOK BbIIIOJTHCHU A paGOTLI:

1.  U3yuuts npeanaraemble 00pa3libl TEMIOU30ISILIMOHHBIX MAaTEPHUAJIOB;
2.  VBy4WTb 3KCIUTyaTallHOHHO-TEXHUYECKUE XapaKTEPUCTHKHU TEIUIOU3OJISIIHOHHBIX
MaTepHaJIOB.

3.  Pesynbrarsl uzyuenus opopMHUTH B TaOIHIIE.

Xoa padoThI:
CrTyneHThl, O3HAKOMHBIIHCH C OO0pa3lamMH, HUCHONB3YS pa3IUYHbIE CIPABOYHHUKU IO
CTPOUTENBHBIM MaTe€puanaM W H3ACIHUSAM, JOJDKHBI JaTh ONMCAHWE BHEIIHETO BUIA MaTepualia,

€ro CBOWMCTB U IIPpUMCHCHUA B KOHCIICKTC JIA J'Ia60paTOpHLIX U IIPAKTHUYCCKHUX pa60T.

Pesynbratel uccnenoBanuii 00pa3LoB TEMJIOU30JSUOHHBIX MAaTEPHUAJIOB

Ne Haumenosanue Kpatkas XapakTepucTUKa OcHOBHBIE IIpumenenue
/1T | TEMIOW30JSIINOHHBIX MAaTepHaIoB XapaKTepUCTHKA, OCHOBHBIX CBIPbEBBIE MaTepHaJIOB
(opMBI 3apHuCcOBaThH CBOHCTB KOMITOHEHTHI U
CIIOCOOBI
TIPOMU3BOJICTBA

1 | MunepanbpHas Bata

N

CrexyssHHAs BaTa

3 | MuHepaioBaTHBIC U3/ICITHS

4 | MaTbl npoIIMBHBIE

5 MI/IHepaJ'IOBaTHBIC IIJINTHI,
HUIMHAPBI 1 TOJTYIHUIIMHAPBL

6 | Usnenus U3 CTEKISHHOTO
BOJIOKHA

[lenocrekiio

SyeucTeiii OETOH

(o~

ZII/IaTOMI/ITOBLIe n3acianAa

10 | 3BeCTKOBOKPEMHE3EMHCTHIC
U3ICTIHS

11 | BenydeHHbli nepaut
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12 | BcnydeHHBIH BEpMUKYIUT

13 | IMomucTupoapHbII
MIEHOINIACT BCIICHECHHBIN

14 | ToaucTupoabHBII
NEHOIUIACT
IKCTPYIUPOBAHHBIN

15 | BecrieHEHHBIN TTOTUITHIIEH

16 | IMomucTtupondeToH

17 | JlpeBecHO-BOIIOKHUCTHIE

TUTATHI

18 | ®ubponut

19 | DkoBara (teuro103Hast
Bara)

20 | TopdsHbIE IUTHI

dopma npeacTraBJieHus pe3yabTarTa:
Pesynbrarel 3aHecty B Ta0NMILy. 3allIUTUTH BHIMOJHEHHYIO PaboOTYy.

Kpurepumn oneHku:

- «OTJWYHO» CTaBHUTCS B Cllydae, KOrja paboTa BBIIOJHEHA B IOJHOM 00BEME C COOJIOJICHUEM
TpeOoBanuii. PaboTa BhITIOMHEHA aKKypaTHO, Ta0yivia 3amojiHeHa. [Ipu 3amure paOOThI JaHBI TOJIHBIC
OTBETHI Ha 3a/IaHHBIE TPETOaBaTEIEM BOIPOCHI.

- «XOpo1Io» CTaBUTCA B ClIy4ac, KOraa pa60Ta BBIIIOJIHEHA B ITOJTHOM O6’béMe, HO C HE3HAYHNTCIIbHBIM
HapylIeHueM TpeOoBaHui. PaboTa BBINMOIIHEHA aKKypaTHO, HO UMEIOTCS HE3HAUUTEIILHBIC HEAOCTAaTKU B
OIMCaHKEe XapaKTePHCTHK MaTepHaa, Tabuia 3amoiHena. [Ipu 3amuTe paboThl JaHbI TOJHBIC OTBETHI HA
3ajIaHHbIE TPETIOIaBATEIICM BOIIPOCHI.

- «yJAOBJIETBOPHUTEJBLHO» CTAaBUTCS B Clydae, KOTaa paboTa BBIIOJIHEHA HE B MOJIHOM O0BEME H C
HE3HAYUTEIbHBIM HapyllleHHeM TpeOoBaHuii. PaboTa BBIMONHEHA AKKypaTHO, HO HMEIOTCS HEIMOJHOE
OIMCaHKMEe XapaKTEPUCTUK MaTepuaia, Tabiuna 3amnosHeHa. [Ipu 3ammTe paboThl JaHbI HEMOJIHBIE OTBETHI
Ha 3aJIaHHbIC TIPETIOIaBaTENIeM BOIIPOCHL.

- «HEYJIOBJIETBOPHUTEIBLHO» CTABUTCS B CiIydae, KOrja paboTa BBIIIOJHEHA HE B MOJHOM 00BEME U C
HapylieHussMH TpeboBaHuit. PaboTa BBINOJHEHA HE aKKYpPaTHO M ONMHCAHHE XapaKTEPHCTHK MaTepHaia
JIaHbl HE TOYHO, 00pa3Ho, Tabuuila He 3anoiHeHa. [Ipu 3amuTe paboThl HE JaHO HU OJJHOTO MPABUILHOTO
OTBETa Ha 3aJ[aHHBIC MTPEI0/IaBaTEIEM BOTIPOCHI.

IIpakTnueckoe 3ansaTne Ne6.
O3HakoMJ/IeHHE CO CTPOMTEIbHBIMH CMECSMH M JIMCTOBBIMHM MaTepHaJlaMU HA OCHOBe

THIICOBBIX BAKYIIHUX.

Ileb: BUABI U CBOMCTBA OCHOBHBIX CTPOUTEIBHBIX MATEPUAJIOB, U3/IEJIUN U KOHCTPYKIIMHI, B TOM
YHUCJIE IPUMEHSIEMBIX [TPU AIEKTPO3AIINTE, TEIJIO- U 3BYKOU30JSLNUN, OTHE3AIIUTE, IPU CO3/IaHUN
peLIeHU! AJIs BIIAKHBIX Y MOKPBIX TOMEIICHUH, aHTUBAaHJAIbHOW 3aIUTHI;

Beimosnus padory, Bel Oyaere:

ymembp:

- ONPENENATh COCTaB M pacueT MoKa3aTesied MCIOJIb30BaHUS TPYIOBBIX M MaTe€pHAIBHO-
TEXHUYECKHUX PECYPCOB;

- MOAOUPAaTh BUABI CTPOUTENBHBIX CMECEH M JIMCTOBBIX MaTe€pHajoB Ha OCHOBE TMIICOBBIX
BSDKYIIMX JIJIs1 CTPOUTENBHBIX paloT.

MarepunanbHoe obecrnieyeHue:
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- METOANYECKOEC YKa3aHUEC 110 BBIIIOJHCHUIO HpaKTH‘ICCKOﬁ pa60TLI ;
- O6pa3HBI CTPOUTECIIbHBIX CMecel M JIMCTOBBIX MaTepHUaJIOB HAa OCHOBE I'MIICOBBIX BSXKYIIHX,
- CIIpaBOYHMKH I10 CTPOUTCIIBHBIM MaTCpraaM U U3JACIIUAM,

3aganue:
I/ISYLH/ITB 06pa3L[BI CTpOI/ITeJIBHLIe CMECCHU U JIMCTOBBIC MaTepI/IaJIBI HAa OCHOBEC THIICOBBLIX
Bsokymux. Ilo CIIpaBOYHHKAM CTPOUTEIBHBIX MAaTEPHAJIOB W  M3JCIHH H3yYUTh

IKCILTYyaTAIMOHHO-TEXHUYECKHE XaPAKTEPUCTUKN TETUIOU3OJISIIIMOHHBIX MAaTEPUAIIOB U 3aHECTH B
Ta0IHILy.

KpaTtkue TeopeTnyecKkue cBeIeHHs

l'uric — OpIcTpOTBEpACIONIEE U OBICTPOCXBATHIBAIOLIECECS BO3AYLIHOE BsDKyliee. [ MrcoBbie
BSDKYIIME BEIEeCTBA MOAPA3LACISIOTCA HA CTPOUTENbHBIA M BBICOKONPOYHBIM THUIC U
aHTUJPUTOBOE BSDKYILIEE.

['uncoBele BsKylIME BEIIECTBA M3TOTOBISAIOT W3 IMPUPOJHOTO TUIICOBOIO  KaMHS,
MPEJCTABIAIONIEr0 co00i B OCHOBHOM ABYyBonHBIM Turic CaS04*2H20, anrunpura CaS04 wu
HEKOTOPBIX OTXOJOB XUMHYECKON MPOMBIIUIEHHOCTH, COJEpXKAllUX MPEUMYLIECTBEHHO
JIBYBOJTHBIN U O€3BOJIHBIN CyJIb(aT KAIbITUA.

B npupomHom rurmce OOBIYHO NPUCYTCTBYIOT MPHUMECH TJIMHBI, MECKa, W3BECTHSIKA U
HEKOTOpBIX Jpyrux BemiecTB. [lOBbIIEHHOE KOJIMYECTBO NPUMECEH CHMXKAET KauecTBO
cTpoutensHoro rumca. OcCOOEHHO HEIONMYyCTHUMO COJEpXaHHe MpuMeced B ChIpbe IUIA
MPOU3BOICTBA (POPMOBOYHOTO, TEXHUYECKOTO M MEAMIIMHCKOTO THIICA.

CtpoutenbHbIN THIIC MOTy4al0T TEPMHUUECKON 00pabOTKOM MPUPOIHOTO TUIICA B PE3YNbTaTe
cinenyromei peakuuu: CaS04*2H20 — CaS04*0,5H20 + 1,5H20. Dta peakuusi npoTekaer
cpaBHHUTEIBHO ObIcTpO mpu Temmeparype 140...190°C.

Mapxku runcosbsix Bspkyliux (I'B) pasnuuarorT B 3aBUCMMOCTH OT Ipejeia MPOYHOCTU Ha
ckatue (Rcox) momoBuHOK cTtaHmapTHBIX Oanmouek pasmepom 40x40x160 MM B Bo3pacTe 2 4daca
nocyie ux ucnbitTaHus Ha u3rud (Rusr). IlpodyHoCTh TUNCOBOW OTIMBKHA B BO3AYLIHOCYXOM
COCTOSIHMM YBEJIMYMBAETCS IPUMEPHO BJBOE.

Mapka runcoBbIX BSZKYIIHMX B 3aBHcHUMOCTH 0T Ru3r u Rex

Mapka Rusr Rex Mapka Rusr Rex
I-2 1,2 2 I-10 4,5 10
I-3 1.8 3 I-13 5.5 13
-4 2 4 I-16 6 16
-5 2.5 5 r-19 6,5 19
I-6 3 6 r-11 7 22
r-7 3.5 7 I'-25 8 25

XapaKTepMCTmca TMIICOBBIX BSIZKYHIMX I10 CPOKaM CXBaTbIBaHUSA

BunI'B Hnnekc CpoKku CXBaTbIBAHUS, MUH
beicTpoTBeperomue A 2...15
HopmanbHoTBepaetonue b 6...30
MenyieHHOTBEpACIOIINE B He menee 30

B 3aBucumoctu oT cTeneHu nmomosia pasznudaroT I'B rpyboro momosna npu MakcHMaibHOM
ocraTke Ha cute ¢ ceTkoil Ne02 — 23%, cpeanero nomona — 10 14% u ToHkoro nomosna — 10 2%.
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N3rotoBuTens 10JKEH ONPENEATh YAEIbHYIO IoBEpXHOCTh I'B ToHKOrO Nomouta He meHee 1 pasa
B MECSI] M COO0IAaTh €€ MOTpeOUTeIIO.

['uncoseie Bsxymue (I'B), nmpumensiembie AJis U3TOTOBJICHHUS] CTPOUTENBHBIX HU3JEIUN U
MIPOU3BOJICTBA CTPOUTENLHBIX PabOT, MOJKHBI OBITh MapKu He HUXke [-5 U mpu mpoceuBaHUU
yepe3 cuto ¢ ceTkoit Ne02 umets octatok He 6oree 12%.

JIJ1s1 U3TOTOBJICHHS TUIICOBBIX CTPOMTENBHBIX M3Aenuid pekomenaytorcs I'B mapok I'-5...I-7
BCEX CPOKOB CXBaTbIBaHWS U pA3HOM CTENEHW II0MOJA; JUISl TOHKOCTEHHBIX W3IEIUN H
JIEKOPaTUBHBIX JIeTallell — TeX K€ Mapok, KpoMe MeanieHHoTBepAetomux ['B rpyboro momona; s
MPOU3BOJICTBA IITYKATYpHBIX pPa0OT, 3aJelKW IIBOB M CHENUaNbHBIX mened — [-2..I1-25
HOPMaJIbHOTO U MEJIEHHOTO TBEPACHHUS, CPETHEr0 U TOHKOTO TIOMOJIA.

CrpoutenbHblii TUIC MOJIY4YalOT HAarpeBaHUEM IMPUPOJHOTO THUIICA IPU HOPMAIBLHOM
naBiaeHud. B atEX  ycnmoBusax  oOpasyercs  Pmomudukanus moiyBogHoro rumca  (B-
CaS04*0,5H20), oOnanmaromass TOBBILICHHONH BOAOMOTPEOHOCTHIO TPH 3aTBOPEHHUH  BOJBI
(60...80%). ITo 3T0it mpuuyMHE 3aTBEPIEBIINI TUIICOBBI KaMEHb UMEET BBICOKYIO MOPUCTOCTH U
HU3KYIO IPOYHOCTb.

[Ipn HarpeBaHuM e JIBYBOJHOT'O THUIICA TOJ JABJICHUEM MOJIY4arOT MOJIYBOAHBINA TUIIC B
Buge omomudukanmu (a-CaS04*0,5H20), xoropass oOpazyercs B (hopMe KOPOTKHX IUIOTHBIX
KPUCTAIJIOB C HECKOJIbKO OOJNbIIEH TUIOTHOCTBIO M HMMEET 3HAUUTENbHO MEHBIIYIO
BOJIONIOTPEOHOCTH mpH 3aTBOpeHuu (40...45% BOJBI), YTO MO3BOJSET IMONYYUTHh 3aTBEPACBIIHIMA
TUIICOBBII KaMEHb C OOJBIIMMHU MJIOTHOCTBIO M TPOYHOCTHIO.

ITopsinok BbINOJIHEHUS PadOThI:
1. Osnakomutbcs C oOpa3llaMU CTPOMTENBHBIX CMECEH M JIMCTOBBIX MaTepuaioB Ha
OCHOBE I'MIICOBBIX BSKYIIHX
2. 3yunTh OCHOBHBIE 00pa3libl CTPOUTENBHBIX CMECEN U JINCTOBBIX MAaTE€pPUaIOB HA OCHOBE
TMIICOBBIX BSDKYIIMX.
3. Pesynbrare uzyuenust ohopMHUTh B TaOIHIIE

Xoa padoThI:

CTyneHTbl, 03HaKOMUBIIMCH C 00pa3laMu, UCTIOIb3Ys pa3IuuHble HHPOPMALMOHHO
HarJIsiJHble TOCOOMs, TOJKHBI AaTh OMKMCAHNUE BHEIIHETO BHJla MaTepuaia, ero CBOMCTB U
npuMeHeHHst. OGOpMUTH pe3ysbTaT B KOHCHEKTE IS TJAOOPaTOPHBIX U MPAaKTHYECKUX padoT.

Bup Bsoxymumx | O6iacTh IPUMEHEHUS

OO6>XUroBBIE HEBOJOCTOMKIE (BO3AYIIHBIE) THIICOBBIE BSDKYIIME BELIECTBA

I'uncoBoe BsHKyIIee MapoK (CTPOUTENbHBIN THIIC)

I'mncosoe BSDKYIILCE Mapok (popmoOBOUHBIH,
MEIMIIMHCKHUH, TEXHUYECKNH, BRICOKOIIPOYHBIH THIICHI)
Cyneprumnc

AHTHIPUTOBEINA IIEeMEHT (aHTUIPUTOBOE BSIKYIIIEE)

SCTpI/IX'FI/IHC WJIH BEICOKOOOKUTOBBIN TUIIC

CrenmanbHble aHTUAPUTOBBIE OOXKUTOBBIC — BSDKYIIUC
(OTHENOYHBIH aHTUAPUTOBBINA IIEMEHT)

Bbe300:KHroBhIe THIICOBBIE BSOKYHINC

AHTUIPUTOBBIN IEMEHT (AaHTMPUTOBOE BSKYILEE)

I'urcoBeIil IEMEHT

CMellIaHHbIE THUIICOBEIC BAXKYHINEC BCIICCTBA

a) BOJOCTOIKHE

FI/IHCOHGMCHTHO- MyHnuoJaHOBBIC u
TUTICOLCMCHTHOIJIAKONYIITOJIAHOBBIC BSIKYIIHC

KOMHO3I/IL[I/IOHHI>IG THUIICOBBIC BSIKYIINC

KOMHO3I/IL[I/IOHHI>IC AHTUJIPUTOBBIC BSOKYIIUC

I'urcon3BecTKOBO- IILIAKOBEIE BSDKYIHINEC
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0) HEeBOJOCTONKHE

I'urconsBecTKOBEIC BAXKYHINC

T'urconniakoBeie

Onpenenenne HOPpMaJIbHOI I'yCTOTHI THIICOBOIO TECTA.

CranpapTHas HOpMajbHas T'yCTOTa XapaKTEpU3yeTCsl IUaMETPOM PpacIUIbIBa I'MIICOBOIO
TECTa, BBITEKAIOIIErO0 M3 LWIMHApPA IpU ero noaHsTuu. Juamerp pacmibiBa 180+5 MM
COOTBETCTBYET CTaHAAPTHON HOpMaNbHOM rycrore. [[is onpeneneHus rycToTsl THIICOBOTO TeCTa
OPUMEHSIOT MPUOOpP, COCTOSAIIMKA M3 KBAJPaTHOTO JIMCTOBOTO CTEKJAa CO CTOpOHOH 240 MM H
LWINHAPA U3 HEP)KABEIOLIEro MeTajlja ¢ MOJMPOBAHHON BHYTPEHHEH MOBEPXHOCTbIO BBICOTOM
100£0,1 MM, Tuamerpom 50 mm .

Merannuyeckuii JUCK, Ha KOTOPbIE HAHECEHbl Psii KOHLUEHTPHUECKUX OKPYXKHOCTEH
nuamerpom 150...200 mm uepes kaxabie 10 MM u okpyxxkaoctu quamerpom 170...190 mm — uepes 5
MmM. Ilepen ucnplTaHMEM ¢ BHYTPEHHEW MOBEPXHOCTH LMIMHIPA U C IJIACTUHKUM HEOOXOIUMO
yIaJIUTh TUIC, OCTABIIMKCSA OT MPEAbIAYIIET0 UCIIBITAHMS, 3aT€M LWIMHIp nporepeTs. Lumunap
CTaBAT B IIEHTPE KOHIEHTPUUYECKUX OKpYyxHOcTeH. McmblTaHue Npou3BOJUTCA B CIEAYIOIIEM
MOPSJIKE.

B uucrtyro M cyxyio 4alKy HaJUBalOT OIPENEJIEHHOE KOJIMYECTBO BOJBI, KOTOpPOE
paccuMThIBaeTCs, UCXO/ U3 33JJaHHOT0 BoJOrurncoBoro cootnomenus (B/I) u konmyectBa rumnca
300 r. HaBecky Bsxymiero 300 r MaJleHbKMMHM NOpPLUSMHU BCHINIAIOT, B BOJAY B TeueHue 2...5 c.
CMech pa3MelInBarOT py4Hoil Memankoi B TedeHue 30 ¢, OTCUeT BpEMEHHM HauMHAIOT OT Hayala
BCBhIMIAHMSI BSDKYLIETo B BoJy. llepemeliaHHOe TMIICOBOE TECTO MEPEKIaJbIBalOT B LIMJIUHAD,
IIOCTaBJICHHBIH HAa METANIMYECKUN JTUCK, HO’KOM CpPaBHHMBAIOT IOBEPXHOCTh TMIICOBOIO TeCTa C
KpasiMu IWINHApA. DTy ONEpalyio NPOU3BOAIT B TeueHue 15 c¢, mocie 4ero UMiauHAp ObICTPO
MOJTHUMAIOT BEPTUKAIBHO Ha BHICOTY 15..20 ¢M U OTBOJAT B CTOPOHY. TecTo paciuibiBaeTcs B
KOHYC000pa3HyIo JENEMKY, BETMINHA KOTOPOH 3aBUCUT OT KOHCHUCTEHIUH TECTA.

JluameTp pacmiibiBa 3aMepsitoT JIMHEHKOW B JABYX MEPHEHIUKYJISPHBIX HalpaBICHUSAX C
MOTPEUIHOCTBIO HE 0osiee 5 MM M BBIYHCISIOT cpeiHee apudmeTndeckoe 3HaueHue. B mporecce
paboThl HEOOXOMMO MOIYYUTh TUIICOBOE TECTO CTAHAAPTHON HOPMAJIbLHOM I'YCTOTBI C PacIliIbIBOM
180+£5 M.

Onpenenenne CpoOKOB CXBATbIBAHHUS THIICOBOIO TECTA

Jlns ompeneneHus CPOKOB CXBaThIBAHMS THIICOBOIO TECTa HCIOJB3YIOT Npubop Buxka,
YCTPONCTBO KOTOPOro npuBeeHo. [Ipubop cocTOUT U3 MOABMKHOTO METAIIIMUECKOTO CTEPHKHS C
yKa3aTeJIbHOW CTPENIKOM 4 OKOJIO MIKANbI 5 ¢ IeJIeHUSIMH, KOTOpasi TOMellleHa Ha KpoHIITeliHe. B
HIDKHEN 4acTU CTEp>KHsI 3aKpeIieHa cTainbHasg uria 7 auamerpoM 1,1+0,02 MM u ymmao# 50 M.
Macca noasmxHo# yactu npudopa 300+2 r. Ha ocHoBanue npubopa nomenieHa MeTaInuecKast
macTuHKa pazmMepoM 100x100 mm.

Havano cxBaTbIBaHUSI XapaKTEpU3yeTCsl MPOMEKYTKOM BPEMEHH, IPOLIEANINM OT Havaja
3aTBOPEHMs TUIICOBOT'O BSDKYILETO BOJOW J0 TOIO MOMEHTa, Korja uria npudopa Buka nepsblii
pa3 He A0XOoauT 10 AHAa. KOHIIOM cXBaThIBaHMs Ha3bIBAETCS MPOMEXYTOK BPEMEHM OT Hauaia
3aTBOPEHMS /10 MOMEHTA, KOrja cBOOOJHO OMYIIEHHAs Uria mpubopa Morpyxxaercsi B THIICOBOE
TeCTO Ha rTyOuHy He O6osee 1 MM.

Bpems Hauana W KOHIIa CXBaThIBaHUS BbIpakaeTcsl yuciaoM MuUHYT. llepen ucnbitanuem
HE0OXOJIMMO TPOBEPUTh CBOOOJHOE OIyCKAaHME CTEpXKHS M HYyJIEBO€ IIoKazaHue mpudopa.
[Topsimox mpoBeneHus: ucnblTaHui crneayromuid. Kaxkmas Opuraga rOTOBUT THIICOBOE TECTO,
ucxoas w3 3amaHHoro 3HaueHus B/I' m kommvectBa rumca - 200 1. Bomy BeUTHBaOT B
MeTaJUINYecKyl0 Wiu (apopoByro dYaliKy, 3achllaloT Bskymiee B TedueHue 2.5 ¢ u 30 ¢
MepEeMEIINBAIOT.

I'uricoBoe TecTo BBUIMBAIOT B KOJIBIIO MPUOOpa, CMa3aHHOE MAITMHHBIM MacjoM, H30bITOK
cpe3atoT HoxkoM. [IpenBaputenbHbIM BeTpsixuBaHueM (5.6 pa3) M3 TecTa yNalsOT BO3JIYyX.
Konblio ¢ miaacTHHKOW MOMENIAoT MOJA WIIy MpHOOpa, WIIly MPUBOJAT B COINPHUKOCHOBEHHUE C
MOBEPXHOCTHIO TE€CTa B ILIEHTPE KOJIbLIAa M 3aKpEeIUISIOT BUHTOM. llorpykeHue WUribl B TECTO
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MPOU3BOAUTCS uepe3 Kaxkable 30 ¢ TakuM 00pazom, YTOOBI MIJa KaKABIH pa3 Morpykaizach B
HOBOM MecTe. [Tocne kakaoro norpyKeHus urily TIIATeIbHO BHITUPAIOT.

B nporecce onbita HEOOXOIUMO OTMETHTD JBA MOJIOKCHHS:

1 - urna He Kacaercs JHa - HA4aJI0 CXBaThIBaHUS;

2 - UrJIa IOTpyXKaeTcsi B TecTo He Ooyiee 1 MM — KOHEI] CXBaThIBAHHS.

Pe3ynpTaThl OnbITa 3aKUCHIBAIOT B ClleAyIoLIel (popme:

* KOJIMYECTBO THUIICA B T;

* KOJIM4YECTBO BOJBI B %0;

* HaYaJIO CXBAThIBaHMUS;

* KOHEI| CXBaThIBaHMSI.

HanmenoBanue
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DOpMOBOYHBIN THIIC

T'oToBas cyXas CMCCh

IItykaTypHBIii runc

CTpouTeNnbHBIN TUIIC

TUTICOKAPTOHHBIX JIMCTOB

BricokonpouHbie
00JIMIIOBOYHEIE
TUIICOBBIE TUIMTHL

Il THUIICOBEBIC
ACKOPAaTHBHBIC

TUrcoBble aKyCTHYECKHE
nepopUpoOBaHHbIE
IININTKH

IleHOrnInCoOBOJIOKHUCTHIN
YTETUTUTENb

OOseryeHHbIe
IIEHOTUIICOBBIE IUIUTHI U
OJI0KH

IIImakyIeBOYHBIN THIIC

Cymneprurnc

CDopMa MpeacTaBJICHUs peE3yjabTara:
PG3YJ'IBTaTBI 3aHCCTHU B Ta6J'II/II_Iy. 33.IJ_II/ITI/ITI> BBITIOJIHCHHYTO pa60Ty.

Kputepun onenkn:

- «OTJMYHO» CTaBUTCS B Cllydae, Korja pa0oTa BBIIIOJIHEHA B MOJHOM O00BEME C COOIIOIEeHHEM
TpeOoBanuii. PaboTa BbINIOJHEHA aKKypaTHO, Ta0Jyivia 3amojiHeHa. [Ipu 3amure paOOThI JIaHBI TOJIHBIC
OTBETHI Ha 3aJ[aHHEIE MPEToAaBaTeIeM BOIIPOCHL.

- «XOPOIIIO» CTABUTCS B CITydae, Koraa paboTa BEITIOIHEHA B TIOJTHOM 00BhEME, HO C HE3HAUYNTEIIbHBIM
HapymieHneM TpeboBanmii. PaboTa BRITIONHEHA aKKypaTHO, HO UMEIOTCS HE3HAUUTEIbHBIE HEIOCTAaTKA B
OIMCaHNe XapaKTepPHCTHK MaTepHana, tabiuna 3anojHeHa. [Ipu 3amuTe paboThl 1aHbI TOTHBIE OTBETHI Ha
3aJlaHHBIC TIPEIT0IaBaTEIEM BOTIPOCHI.

- «yIOBJETBOPHUTEIBLHO» CTaBHTCS B CiIy4ae, KOrja padoTa BEITIOJHEHA HE B MOJHOM OOBEME U C
HE3HAYUTEIbHBIM HapylieHueM TpeOoBaHui. PaboTa BBITIONHEHA aKKypaTHO, HO WMEIOTCS HEIOIHOe
OIHCaHUE XapaKTEPUCTUK MaTepualia, Tabiumia 3anoiHeHa. [Ipu 3amure paboThl JaHBI HETIONHEBIE OTBETHI
Ha 3aJlaHHbIE MPEINOoAaBaTeNIeM BOIIPOCHL.

- «Hey/OBJIETBOPUTEIbHO» CTABUTCS B CiIydae, KOrja padoTa BHIIIOJIHEHA HE B IMIOJTHOM O0BEME H C
HapymeHussMu TpeboBaHuii. PaboTa BBITIOJHEHA HE aKKypaTHO W ONMCAHWE XapaKTEPUCTHK MaTrepuala
JaHbl HE TOYHO, 00pa3Ho, Tabnwuia He 3aroiHeHa. [Ipu 3ammre paboThl HE JaHO HU OJHOTO MPABUIBHOTO
OTBETa Ha 3a/IaHHBIE TIPET0/IaBATEIEM BOTIPOCHI.
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IIpakTuyeckoe 3ansaTue Ne7

O3HaKkoMJIeHHEe CO CTPYKTYPOil U MOPOKAMH JIpeBeCHHBI.

He.]]b: BUIbBI 1 CBOMCTBA OCHOBHBIX CTPOUTCIIBHBIX MaTCpraioB, I/IS,Z[CJ'II/Iﬁ n KOHCTPYKHPII;'I, B TOM
YHUCIC IPUMCHACMBIX IIPH 3JICKTPO3allUuTE, TCILIO- U 3BYKOHU3O0JIAINHU, OTHE3AIIUTE, ITPU CO3AaHUN
peI_HeHI/Iﬁ JJI1 BJIAJKHBIX 1 MOKPBIX HOMeHleHHfI, aHTHBaH,HaHBHOﬁ 3allINThI,

Beinosinus padory, Bel Oyaere:

ymemb:

- OIpPEAENATh COCTaB M pacyeT MOoKa3zaTeled UCIOJIb30BaHUs TPYAOBBIX U MaTEpPUAIBHO-
TEXHUYECKHUX PECYpPCOB;

- MOIOMPATh BUIBI JIPEBECUHBI JJIsi CTPOUTENBHBIX paboT.

MarepunanbHoe obecrnieyeHue:

- METOJTMYECKOE yKa3aHHE IO BBHITIOTHEHHIO MPAKTUIECKON paboTHI
- 00pasIbl pa3IMYHBIX TOPOJT APEBECHHBI;

- CIIPaBOYHUKH 110 CTPOUTEILHBIM MaTepHaiaM U U3ICTHSM,;

3aganue:
N3yunth 00pa3mpl pa3avdHBIX MOPOA JApeBecHHBL. [lo  cpaBOYHMKAM  CTPOUTEIBHBIX
MaTepUajoB U U3JIEINI U3YUUTh CTPYKTYPY M MOPOKOB JPEBECHUHBI M 3aHECTH B TAOIUILY.

KpaTKne TEOPETUYECCKUEC CBCICHUA:

JlpeBecrHa SBISETCS PACIPOCTPAHEHHBIM CTPOUTEIBHBIM MaTepUAIOM, TPUMEHEHHE
KOTOPOTr'O OCYIIECTBIISIOCHh elle B IIyOOKOil apeBHOcTH. JlecHble Marepuanbl MOJy4aroT
MIPEUMYIIECTBEHHO W3 JIPEBECHHBI IIYTEM €€ COOTBETCTBYMOLIEH 00paboTku. [lpeBecnHa —
OCBOOOXKJICHHbIE OT KOPbI JPEBECHbIE TKAHU CTBOJIA JI€PEBA — SIBJISIETCS BAXKHBIM CTPOUTEIbHBIM
MaTepHaJioM, IHUPOKOE NMPUMEHEHHE KOTOPOTO MOYKHO OOBSICHHTH PSJIOM €T0 IOJIOKHUTEIbHBIX
CBOWCTB: BBICOKOH IPOYHOCTBIO MpPU HEOOJBIIOW IUIOTHOCTH, MAalOH TEIIONPOBOAHOCTHIO,
JIETKOCTHIO MEXaHUUECKON 00paboTKH.

Hapsny ¢ »TuM Marepuanbl M3 JpPEBECHHbl HMEIOT U CYLIECTBEHHbIE HEIOCTaTKU:
HEOJTHOPOJAHOCTh CTPOCHHS, HEPAaBHO3HAYHOCTh psla CBOMCTB B pa3jIMYHBIX HAIPABICHHSX,
CIOCOOHOCTh YCBIXaTh, pa30yXxaTh, KOPOOUTHCSA U PACTPECKUBATHCS, BBICOKYIO THIPOCKOIIUYHOCTb,
JIETKYIO 3aTHUBAEMOCTh M BO3TOPAEMOCTh, a TAK)KE HAIMYHE PAa3HOOOPA3HBIX TTOPOKOB.

JlpeBecrHa SBISETCS OSKOJOTMYECKM YHCTBIM MaTepuaioM, OHa KakK CTPOUTEIbHBIN
Mmarepuas Oe3BpeAHa s dejoBeKa. UermoBeK MOIydaeT JPEBECHHY Kak MaTepuan B TOTOBOM
BUJIe, HE MCIIOJIb3Ysl SHEPruI0 Uil €€ IPOU3BOJACTBA, T.€. B 3ITOM CIlydyae MCKIIOYAETCs
3arps3HEHUE OKPYKAIOIIEH cpelbl TPOMBIIIICHHBIMHI BEIOPOCAMH.

JlpeBecrHa B HACTOSIEEe BpeMs HIMPOKO HCHOIBb3YETCS A MPOU3BOACTBA CTOJSIPHBIX
W3JIENUA:  JBEPHBIX M OKOHHBIX KOpPOOOK, TIEPEIIeTOB, JBEPHOTO 3allOJHEHHs, NapKera,
BCTPOEHHOM MeOenu u Jp.A Takke sl MPOU3BOJCTBA HOBBIX SKOHOMHUYHBIX WHIYCTPHAIBHBIX
MaTepHalioB U H3JENUN U3 JPEBECHO-BOJOKHUCTBHIX U JIPEBECHO-CTPYXKEUHBIX IJIUT, PEBECHBIX
IIJJACTUKOB, U3/I€JIMI U3 KIIEEHOW JPEBECUHBI U JIP.

Kpome Toro, npeBecMHa IIHPOKO HCHOJNB3YeTCS IS Pa3lUYHBIX KOHCTPYKIHMH B
MaJIO3TXKHOM JKHIIUIITHOM CTPOUTEIIHCTBE.

Ilopsinok BbINOJIHEHHS Pa0OTHI
1. O3HaKOMUTBCS C OCHOBHBIMU BUJAMU JPEBECHHBI.
2. I3y4nTh CTpYKTYpY U IOPOKOB IPEBECUHBI.
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3. Pe3ynbTarel n3ydenust ohopMUTh B TAOIHIIE.

Xox paGoThI:

CryneHTsl, 03HAKOMUBIINCH ¢ 00pa3liaMu, UCIOIb3Yys pa3IndHble HHPOPMAILIMOHHO
HarJIsTHBIC TTOCOOWS, TOJDKHBI aTh OMMCAHUE BHEITHETO BHJIa MaTepHaa, ero CBOMCTB U
npuMeHenus. OGopMUTh pe3yabTaT B KOHCIIEKTE i 1a00paTOPHBIX U MPAKTUYECKUX padoT.

MaxkpocTpyKTypa IpeBECHHBI. 3apUCYITe Cpe3bl IPEBECUHBI COCHBI B TPEX OCHOBHBIX

HaIpaBJICHUSX.
Hanpasnenus Pucynok
IToniepeunsbrit
Pagnansueiii
TaHreHunanIbHbIN

MI/IKpOCTp}IKTypa JAPCBCCUHBI. HOJ’IBSYHCB y‘le6HI/IKOM, IJIaKkaTaMu, Cp€3aMu I10OpoOa,
MHUKPOCKOIIOM, OIMMIINUTEC 0COOEHHOCTH MUKPOCTPYKTYPbI APEBCCHUHBIL (HpI/I HGO6XOI[I/IMOCTI/I

3apucyiTe GparMeHThl MUKPOCTPYKTYPBHI).

[Topoku apeBecHHBI

Ne HasBanue nopoka Pucynok Onucanue Kax Bnusier Ha OcHoBHbIE
HPOUCXOXKACHUSA MaTepHal U HOPOJBI
u3zienue JPEBECHHBI
NpUMEHsIeMbIC B
CTPOUTEBCTBE
1 Cyuku
2 Tpenunsl
3 [Topoku  (opmbl
CTBOJIa
4 ITopoku crpoeHus
JIPEBECHHBI

5 [ToxopobneHHOCTH

6 XUMHAYECKHE

OKpPAaCKH

7 ['prOHBIE
MOpaKeHUS

8 buonornueckue
TTOBPEKICHHUS

9 HNuoponHbie
BKJTFOUCHUS

10 | Mexanuyeckue
TTOBPEKICHHUS

11 | ITopoku
00paboTKn

OcHoBHBIC mopoabsl APpE€BCCUHBI IPUMCHACMBIC B CTPOUTCIILCTBE

No HasBanue

CsoiicTBa

IIpumenenue
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®opma npeacTaBiaeHus pe3yabTara:
Pe3ynbratel 3aHecTu B TaOnuIly. 3alIUTUTh BHIMOJIHEHHYIO paloTy.

Kpurepun oneHku:

- «OTJIMYHO» CTABUTCSI B Ciydae, KOrja paboTa BBHIMOIHEHAa B MOJHOM OOBEME ¢ COOIIOACHUEM
TpeboBanmii. PaboTa BhITIONTHEHa aKKypaTHO, Tabimmna 3amonHeHa. [lpw 3amure pabOTHI MaHBI TOJHBIE
OTBETHI Ha 33J]aHHbIE MPEToIaBaTeIeM BOIIPOCHL.

- «XOPOII0» CTABUTCS B CIyYae, KOrjia paboTa BRITOJHEHA B TOJHOM 00bEME, HO C HE3HAYUTEIBHBIM
HapyieHneM TpeOoBaHuii. PaboTa BBITIOIHEHA aKKypaTHO, HO UMEIOTCS HE3HAYUTEIbHbBIC HEJIOCTATKU B
ONMKCaHUE XaPaKTEPUCTUK MaTepuaia, Tadiua 3amnoiHeHa. [lpu 3amure paboThl JaHbI TIOJTHBIE OTBETHI Ha
3aJjaHHbIe IPENOAaBaTEIIEM BOIPOCHL.

- «y/J0BJIETBOPHUTEJLHO» CTAaBUTCS B Cllydyae, KOrja padoTa BBHIIIOJIHEHA HE B TIOJHOM O0BEME M C
HE3HAYUTETbHBIM HapylieHueM TpeOoBaHui. PaboTa BBITIONHEHA aKKypaTHO, HO HMEIOTCS HEMOIHOE
ONMKMCaHUE XapaKTEPUCTUK MaTepualia, Tadymia 3anoiHeHa. [Ipu 3amuTte paboThl JaHbl HETIOIHBIC OTBETHI
Ha 3aJlaHHbIC TIPENOoJaBaTelIeM BOIPOCHI.

- «HEYJIOBJIETBOPHUTEILHO» CTABUTCS B CIIy4Yae, KOr/ia paboTa BHITIOIHEHA HE B MMOJHOM 00bEME U C
HapylmieHUsMH TpeOoBaHuii. PaboTa BBIMOIHEHA HE aKKYpPaTHO W ONMHCAHUE XapaKTEPUCTHK MaTepualia
JaHbl HE TOYHO, 00pa3Ho, Tabnuia He 3amoyiHeHa. [Ipu 3ammre paboOThl HE JaHO HU OJHOTO MPABUIBHOTO
OTBETA Ha 3aJIAHHBIC MTPETIOIABATEIEM BOIIPOCHI.

JlaGopaTopHas padora Nel
OmnpeneneHue rpaHyJIOMeTPHYECKOr0 COCTaBa MecKa.

]_le.]]b: BUIbBI 1 CBOMCTBa OCHOBHBIX CTPOUTCIIbHBIX MAaTCpPHUaAJIOB, I/ISI[GJ'II/Iﬁ n KOHCTPYKHHﬁ, B TOM
YHUCJIC HPUMCHACMBIX IIPH SJICKTPO3alIUTE, TCIUIO- U 3BYKOU3O0JIAIUHU, OTHE3aAIUTE, ITPHU CO3JaHUN
peI_HeHI/Iﬁ JJI1 BJIAXKHBIX U MOKPBIX HOMGH.ICHPIIZ, aHTI/IBaH,Z[aJIBHOﬁ 3allIHUThI,

Boinosinus padorty, Bel Oynere:

ymems:

- ONpEACNATh COCTaB M pacyeT MoKazaTesied MCIOJIb30BAaHUS TPYIOBBIX U MaTEpPHAIBHO-
TEXHUYECKHUX PECypCOB;

- HO)I6I/IpaTI) BUBI IICCKA 1O COCTAaBY I CTPOUTCIIBHBIX PACTBOPOB.

MarepuajnbHoe o0ecnieyeHue:

- METOJTMYECKOE YKa3aHHe MO BHITIOJHEHHIO Ta00paTOpHOU padoTHI;
- TEXHUYECKHE BECHI C PAa3HOBECAMH;

- Habop cHT;

- TIECOK.

3ananmue:
N3yunute cocraB mecka. [Io merommyecknM ykazaHHsSM BBIIOJHHTH JIADOPAaTOpPHYIO padoTy,
pe3yJbTar 3aHECTH B TAOJIHILY.

KpaTkue TeopeTHyecKue CBeIeHHsI:

Ilecok - MenkooO1OMOYHasl pbIXJas OCagoyHas TOpHas MOPOAA, COCTOAMas U3 3EpeH
MUHEPAJIOB Pa3pyIIEHHbIX TOpHBIX Topol. I[IpuponHbIil mecok mnpeacTaBisieT cCOOOW PBIXIYIO
cMech 3€peH pazmepoM 0,14-5 MM., 00pa3oBaBIIYIOCS B pe3yJbTaTe pa3pylIeHUs TBEPIBIX TOPHBIX
HOPOJI.

CocTtouT rinaBHBIM 00pazoM U3 3¢peH MUHEpaIoB (KBaplia, MOJEBOro INMaTa, CI U Ap.),
MEJIKHX OOJIOMKOB TIOPOJI M MHOT/Ia YaCTHI] CKEJIETOB MCKOIAEMBIX OPTaHMU3MOB (KOPAJLIOB H Jp.).
Pazmeps! 3€pen B neckax konedmorest 00bruHo oT 0,1 10 2,0 M. ITo BennuuHe 3€peH BBLACTSAIOT
TIECKU:
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rpybozepauctsie (2,0-1,0 MM.), kpynHo3epHTHCTBIE (1,0-0,5 MM.), cpeanesepunctoie (0,5-
0,25 mm.), menkosepructoie (0.25-0,01 mm.).

@®opma 3E€peH ObIBaeT OKaTaHHAsA, IOJyOKAaTaHHAs, YrjoBaTas M OCTPOYrojbHas - B
3aBHUCHUMOCTH OT IPOUCXOXKJICHUS U IJIUTEILHOCTU NIEpeHoca 3EPEeH.

[To MPOMCXOXKACHHUIO MECOK MOXKET ObITh PEUHBIM, 03EPHBIM, MOPCKMM U JOHHBIM, a IO
COCTaBY - KBAapIEBbIM, TIJIAYKOHUTO-KBApIEBBIM, ApKO30BBIM, MarHeTUTOBHIM, HE(EIHMHOBBIM,
CJIIOJIUCTHIM, ITOJINMUKTOBBIM U Jp. Yalle BCEro BCTpEeYaroTCsl KBAPLEBBIE U ITOJIMMUKTOBBIE I1ECKH
c OonblIiel WM MEHBIIEH MPUMEChIO JIPYIMX MHHEpPATbHBIX KOMIIOHEHTOB (TJIMHA, CIIOJBI,
XJIOPUT, OKHUCJBI >KeJe3a, IOJEBOM IImaT, TJIayKOHUT, KapOoHartbl). YacTto mnecku ObIBaeT
MOHOMHUHEPAJIbHBIMHU KBaplEBbIMHU, M TOT/Ia COCTOST U3 MOYTH YUCTOrO KBapua. B 3aBucumocTu
OT YCIIOBHMI 3ajleraHusl MPUPOJHBIE IIECKU MOTYT OBITH PEUHBIE, MOPCKUE, TOPHBIE, OBPAKHBIE.
Peunsle W MoOpckHe TMECKM HMEIOT OKpyriayi ¢opMy 3EpeH, TOpHbIE IECKH COojaepxkKar
OCTpOyroyibHble 3¢pHA. ['OpHBIE MECKU 0ObIYHO OoJiee 3arps3HEHbl BPEIHBIMU MPUMECIMHU, YEM
pedHble U MOpckue. B pe3ynpTaTe ecTECTBEHHOW IIEMEHTAllMU MECKOB 00pa3yroTcsl MEeCYaHUKH.
TepmuH mecku B TeoMOp(OIOTUH HCIONB3YyeTCs A 0003HAUYEHUS PaBHUHHBIX MPOCTPAHCTB,
MOKPBITHIX O0JIee WM MEHEe MOUTHBIM MECUYaHbIM ITOKPOBOM.

B coBpeMEHHOM CTPOMTEILCTBE Yallle BCETO HCMOJIb3YIOTCS PEYHOW MECOK M KapbepHBIN
necok. PeuHoii mecok - 3T0 MPHUPOAHBIN Marepual, JoObIBaeMbI CO JIHA peK. DTOT BUJ IMecKa
IIPAaKTUYECKH HE COAEPKUT IJIMHUCTBIX YacTHUL, a TaK € KaMHel M KaMylkoB. Monynu
KPYIHOCTH PEYHOTr0 MeCKa B OCHOBHOM cpelHue. YacTuilsl peyHOro necka ObIBalOT MEJIKUMHU (10
2 mm.), cpenaumu (2,0 mo 2,8 MM.) u kpynHbIME (0T 2.9 10 5 MM.). L[BeT peuHoro mecka MOXeT
ObITh CEephIM WJIM JKENThIM. PedHOl MMecoK cuyuTaeTcs YHHUBEPCAIbHBIM MaTepHalioM U
UCIOJIb3YEeTCs Ul JIIOObIX BUJOB CTPOMTEIBHBIX PabOT, TaK KaK B €ro COCTaB€ OTCYTCTBYIOT
pas3nuuHble MpUMecH. PedyHON MecoKk cTal OCHOBHBIM KOMIIOHEHTOM, HEOOXOAMMBIM IS
Ipon3BoJIcTBa OeToHa. Taxkke peuHOM MEeCOK MIMPOKO MCIONb3YETCs JUIsl Pa3IMYHBIX OTJEIOUYHbIX
paboT. PeuHoil nmecok mpUMEHSIOT B KaueCTBE KOMIOHEHTa s achanbTOOETOHHBIX CMECei Mmpu
CTPOUTENBCTBE JIOPOT, OH OBIBAaCT HEOOXOAMM TakKe BO BpeMs YKIAIKH Aopor. OCHOBHBIM
HEZ0CTATKOM PEYHOr0 TECKa SBISETCS €ro BBICOKas ce0ECTOMMOCTb, UTO CYHIECTBEHHO CHUXKET
BO3MOJKHYIO 00JIaCTh €ro MPUMEHECHHUS.

Kapwepublit necok. B oTiinume ot peqHoro necka, KapbepHbIH MECOK KaK MPaBUIIO COAEPIKUT
pa3auyHble NPUMECH, B YAaCTHOCTH, TJMHY W MbUIb. B CBA3M C 3TUM A HPUTOTOBIEHUS
PacTBOPOB KapbepHBINA MECOK UCHOJB30BaTh MpodieMaTHyHo. OJHAKO MPHU MOMOIIH HECIOKHOIO
000py/10BaHUs KapbepPHBINA MIECOK MIPOMBIBAETCS B aHrapax WJIHM HACHIIAX OOJIBIIMM KOJIMYECTBOM
Boibl. Ilocine oOpaboTKM BHIMBIBAHMEM KapbepHBII MECOK MOKET OBITh MCIIOJIb30BAaH B KauecTBE
HanoJHuTeNns Juisi O0eroHoB. KpymHbIH KaphepHBbI NECOK NpPUMEHSETCS M YCTpoilcTBa
OCHOBAHUH U MOKPBITUI aBTOJIOPOT U a3POJIPOMOB.

. MckyccTBEHHBIN MECOK MOJIy4yaeTcsl B pe3yibTaTe ApOOJIEHUS TaKUX TOPHBIX MOPOJ Kak
TPaHUT, MpaMop, U3BECTHSK, a TAK)Ke TEXHOTEHHBIX CyOCTaHIUi - MITaKoB U T/. MICKycCTBEHHBII
MECOK OOBIYHO MPUMEHSIOT JUIsl NPUTOTOBJIEHUS JIEKOPAaTHMBHOIO pacTBOpa U A (PaKTypHOro
CIIOSi HApYKHBIX CTPOUTENbHBIX TMaHenel. Kepam3uToBbII mecok (MENKuil Kepam3uT) -
CTPOMUTENBHBIM MaTepuas, KOTOPbI He SBJISETCS MECKOM B CTPOIOM CMBICIIE 3TOrO CJIOBa, HO
IIOCKOJIBKY TAKOW TEPMHUH YKOPEHMUJICS, TO O HEM TOXKE CIEAYET YIOMSHYTb.

Kepam3uToBBbIi 1eCOK - ChIMyYnid MecKooOpa3Hbli MaTepHal, MoJy4aeMblii HCKYCCTBEHHO
00>XUroM IMUHUCTON Menouu. [Iporecc 06kura MpOMCXOIUT B CHEIMATIBHBIX BPAIIAIONIIUXCSA U
IIaXTHBIX TeyaxX. Takke KepaM3UTOBBIM MECOK MOXXHO MOJIYYUTh C IOMOUIBIO JPOOJIEHUS
KepaM3UTOBOro rpasus. Kak npaBuio, pazMep 4acTull Takoro necka cocrasiser ot 0,14 1o 5 mm.
['maBHBIM Ha3HaYeHHEM KEpaM3UTOBOIO TIecKa SBJISETCS HaNoJHEHUE JETKUX OETOHOB.
CymecTByeT HECKOJIBKO CIOCOOOB MOJIYYEHHUSI KEPaM3UTOBOIO MecKa, HO caMbIM 3(h(EKTUBHBIM
Ha CErOJHSIIHUNA JIeHb SIBIIIETCS OOKUT B KUIAIIEM ciioe. Takasi TEXHOJIOTUs SIBJIsIeTCS HauMEHee
3aTpaTHOM, YTO obecreunBaeT B UTOre 0ojee HHU3KYI0 Ce0eCTOMMOCTh KEpaM3UTOBOIO IECKa;
00BEM MOTYYEHHOT O IIECKa BCer/ia MeHbIIe, 4eM 00bEM IpaBusl.
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IlopsiTok BbINOJTHEHHUS PAadOTHI:

1. ITpocests mecok uepes cuto Ne 10, 5

2. OtBecuTh HABECKy BecoM | Kr W CHOBa IMpocedrb uepe3 Habop cutr Ne 2.5;
1,25;0,63;0,315; 0,14.

3. B3BecuTh 4acThiif OCTATOK Ha KAXKJIOM CHTE, OCTATOK M BBIYHCIISIOT.

4. Pesynbratel 0pOpPMHTH B TAOJIHUIIE.

Xoxa padoThI:

I[J'I}l OMPEACICHUA TPAHYJIOMETPHUYCCKOTO COCTaBa IICCHAHBIX H prr[HOO6.]'IOMO‘IHI>IX TPYHTOB
HPUMEHSIIOT CUMOGbLIl Memoo. ['pyHT ¢ OMOLIBIO CHELHATBHOr0 Habopa CUT PacCeMBAIOT Ha OT/CIbHbIC
¢paxuun. CranmapTHLIA Ha0Op cocTOMT U3 cut ¢ oTBepcTusamu 10; 5; 2,5; 1,25; 0,63; 0,315; 0,14 mwm.
Cura CO6I/IpaIOT B KOJIOHKY Tak, YTOOBI HMX OTBEpPCTUA YMCHLIIAJIMWCH CBEPXY BHMUSI. HOI[ HIKHEE CHUTO
IIOACTABJIAIOT ITOAOOH.

M3 BO31yLIHO-CYXOr0 IPyHTa OTOMPAIOT CPEIHIOI0 MPO0Y, BEIMYMHA KOTOPOM 3aBUCUT OT
OJHOPOJHOCTH COCTaBa IpyHTa. YeM MeHee OJHOpOJEH IPyHT, TeM OoJjblle J0/KHAa ObITh
cpenHsis mpoda.

Cpennss npoba Oepercs CaeAyrImMM 00pa3oM: Ha JiucTe OyMaru Bech 0Opasel] rpyHTa
TINATEIBHO NEPEMEIIMBAIOT, PA3PAaBHUBAIOT HOKOM WJIM JIMHEWKOW W pa3lensioT Ha 4acTu. JlBe
YacTH, JIeXKallue HakpecT, OTOpachlBalOT, a JBE JApPYrHe€ COEAUHAIOT, IepeMelInBaoT,
pa3paBHUBAIOT, PA3JENSIOT HA YEThIPE YacTH U T. . OTY OINEpalMI0 MPOJOJIKAIT 10 TEX IOp,
noka o0BbEM OCTaBILErocsi IpyHTa He OyJIeT HPHUMEPHO pPaBEH BEJIMYMHE CpeaHed mpoOsbI
(BemmumHa cpenHelt mpoOsl B TaHHOM citydae Oepercst paBHoit 100 r). O0beM cpemHeit mpoos! 1uis
KpyMHOOOJI0MOYHBIX TpyHTOB cocTaBisgeT 600-3000 cm3, nis necuansix — 200-600 cm3.

[TpoOy rpyHTa B3BEIIMBAIOT HAa TEXHUUECKUX Becax ¢ ToUHOCThIo 70 0,01 r.

B3BemeHHbI IPYHT MOMELIAIOT B KOJOHKY CUT M BCTPSXMBAIOT O TeX IOp, MOKa He Oyner
JIOCTUTHYTA MOJIHAsi OTCOPTUPOBKA YaCTUILL PYHTA HA CUTaX.

@pakuuy, OCTaBIIMECS IOCIE€ MPOCEMBAaHUS Ha CUTaX M B IOJJIOHE, B3BEIIMBAIOT Ha
TeXHUYECKHX Becax ¢ ToyHOocThio 10 0,01 1. CymmapHas macca BceX (pakiuii HE JOJDKHA
oriuuatbes 6osee ueM Ha 0,5 % oT Macchl cpeHel IpoObl, B3STOM U1 aHATU3A.

W3 cymmapHOH Macchl HAaBECKH BBIUYUCIISIOT MPOLEHTHOE COJEPKaHNE KaXI0i (HpaKIuu 1mo

bopmyine

rae X — NpoLeHTHOE coliepKaHue (ppakiuy B IPYHTE;
A — macca ¢pakiui;
B — Macca cpenHei mpoOsbI.

CryneHTbl, BBIIOJTHUB J1a00paTOPHYIO paboTy, JOJKHBI ONIMCAHUE BBIBOJ M PE3YJIbTAT
0QOpPMUTH B KOHCIIEKTE MJis 1a00paTOPHBIX U MPAKTUYECKUX padoT.

®dopma oTBEpCTUI Pazmep YacrHsle, T Ocratku, % [Tonneie ocTaTky,
OTBEPCTHH, MM %
Kpyrueie otBepcTus 10
5
2,5
KanpatHbie 1,25
OTBEPCTHUS 0,63
0,315
ITpomuio cKkBO3b 0,14

®opma npeacraBiaeHus pe3yabTara:
Pe3ynbpTathl 3aHeCTH B TaOMUILy. 3alIUTUTH BBHITIOJIHEHHYIO PaloTy.

Kpurtepun onenkn:
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- «OTJIMYHO» CTAaBUTCS B Clydae, Korja padoTa BBITOJIHCHA B IOJIHOM OOBEME ¢ COOIIIOICHHUEM
TpeboBaHmii. PaboTa BBIMONHEHA aKkKypaTHO, Tabnuma 3amoiHeHa. [Ipw 3amure pabOTH AaHBI MOJTHBIC
OTBETHI Ha 3aJ]aHHBIC MPETIOAaBaTEIeM BOIIPOCHL.

- «XOPOIIO» CTABUTCS B ClTydae, Koraa paboTa BEITIOIHEHA B TIOJTHOM 00bEME, HO C HE3HAUUTEIIbHBIM
HapyeHneM TpeOoBaHuii. PaboTa BBITIOIHEHA aKKYpaTHO, HO UMEIOTCS HE3HAYUTEIbHbBIC HEJIOCTATKU B
OIMCAaHNE XapaKTePHCTHK MaTepHaia, Tabiuna 3anoineHa. [Ipu 3amuTe paOboThl 1aHBI MOJTHBIC OTBETHI HA
3aJJaHHbIe IPENOAaBaTEIEM BOIIPOCHL.

- «yJAOBJIETBOPHUTEJBLHO» CTAaBUTCS B Cllydae, KOTJa padoTa BHINIOJIHEHA HE B TIOJHOM OOBEME U C
HE3HAYUTETbHBIM HapylieHueM TpeOoBaHui. PaboTa BBITIONHEHA aKKypaTHO, HO HMMEIOTCS HEMOIHOe
ONMKMCaHUE XapaKTEPUCTUK MaTepualia, Tadimia 3anoiHeHa. [Ipu 3amure paboThl JaHbl HETIOIHBIC OTBETHI
Ha 3aJlaHHbIC TIPENOoJaBaTelIeM BOIPOCHI.

- «HEY/JIOBJIETBOPHUTEIBLHO» CTABUTCS B CIIy4Yae, KOr/a paboTa BBITIOIHEHA HE B MMOJHOM 00bEME U C
HapylieHussMu TpeOoBaHmii. PaboTa BBINONHEHA HE aKKypaTHO W OMMCAHUEC XapaKTEPUCTHK MaTepualia
JaHbl HE TOYHO, 00pa3Ho, Tabnwuia He 3amoyiHeHa. [Ipu 3ammre paboThl HE JAHO HU OJHOTO MPABUIBHOTO
OTBETA Ha 3aJIAHHBIC MTPETO/IABATEIEM BOIIPOCHI.

JlaGopaTopHas padora Ne2
Onpenenenue BoO - NOTPEOHOCTH U CPOKOB CXBATHIBAHHUS LIEMEHTHOI'0 TECTA.

Iesb: BUABI U CBOIICTBA OCHOBHBIX CTPOUTEIBHBIX MATEPUAJIOB, U3/IETIUN U KOHCTPYKLIHUM, B TOM
YHUCJIe IPUMEHSIEMBIX [P AJIEKTPO3AIIUTE, TEIJI0- U 3BYKOU30JSLUN, OTHE3AIIUTE, IPU CO3/IaHUN
PELIEHH JJIsI BJAXKHBIX U MOKPBIX IOMEIICHUM, aHTUBAHIAJIbHOW 3a1UThI;

Boinosinus padorty, Bel Oynere:

ymems:

- ONpEACNATh COCTaB M pacyeT MoKazaTesied MCIOJIb30BAaHUS TPYJIOBBIX U MaTEpPHAIBHO-
TEXHHUYECKHUX PECypCOB;

- OTIPE/CIIATH BOJIO MOTPEOHOCTD ISl IIEMEHTHON CMECH M PacTBOPOB.

MarepuanbHoe o0ecnieyeHue:

- METOJTMYECKOE YKa3aHHe O BHITIOJHEHHIO Ta00paTOpHOU padoTHI;
- TEXHUYECKHE BECHI C pa3HOBECAMH,

- CHTO;

- CYIIMUJIbHBIN 1IKad;

- cepuyeckas yama Juisi IPUroTOBJIEHUS LIEMEHTHOTO TECTa;
- CTasbHAs JIOTIaTOYKa,

- mpubop Buka ¢ urioi u necTukoMm;

- MeH3ypka 250 Mm;

- THJPaBIMYECKHUH ITpecc;

- LIEMEHT, [1ECOK, BOJA.

3ananmue:
N3yuuts coctaB neMeHTHOro Tecra. [10 Meroguyeckum ykazaHHSM BBIIOJHUTH JIa0OPaTOPHYIO
paboty, pe3yiabrar 3aHECTH B TaOJHILY.

KpaTkne TeopeTnueckue cBeeHHs:

[{eMEHTHBIM TECTOM Ha3bIBAETCS CMECH LIEMEHTA C BOJOM.

HopmaslbHOM TYCTOTOM LIEMEHTHOTO TECTa HA3bIBACTCS TaKas €ro KOHCUCTEHLUS, IIpU
KOTOpO# mecTuk npudopa Buka, morpyxaemblil B KOJIbIIO, 3aII0JIHEHHOE TECTOM, HE JOXOIUT Ha
5—7 MM J10 IUTACTUHKH, Ha KOTOPOM OHO ycTaHOBiieHO. HopmainbHas rycrota leMEHTHOTO TecTa
(BOIOMOTPEOHOCTD) XapaKTEPU3yeTCsl KOJMYECTBOM BOJIBI 3aTBOPEHMSI B INPOICHTaX OT MAacChl
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1eMeHTa. TecTo HOpMalbHOW T'yCTOTHI UMEET XOPOIIYIO MOABMKHOCTh U YA000YKIIabIBAEMOCTb,
MO3BOJISIIOILYIO TUIOTHO YKJIaJbIBaTh €ro B (hopmy.

BoponorpebHOCTh TOpTIaHAIIEeMEHTa Kojiebnercs oObiuHO B mpeaenax 23—-28 %, dro
MIPEBBIIIAET KOJUYECTBO BOJbI, HEOOXOMUMOW JUJIi NTPOXOXKACHUS peakUuid TuapaTaluu
KIMHKEPHBIX MHHEpaJoB. B pe3ynmpTare BBOAMMAs B TECTO H30BITOYHAS BOJA IOBBIMIACT
MIOPUCTOCTH IEMEHTHOI'O KAMHS U OTPUIATENILHO CKAa3bIBACTCS HA €r0 MPOYHOCTH.

BoponoTrpeOHOCT, MHOPTIIAHAIEMEHTa 3aBUCUT OT MHOTHUX (DaKTOPOB. YBEITUYECHHUIO
BOJOMIOTPEOHOCTH  CMOCOOCTBYIOT  cliefqyromue  (hakTOphl: MOBBIIICHHOE  COJEpIKaHUE
QIIOMHHATOB KaJbLIUs B COCTaBe MOPTJIAHIEMEHTA, BBICOKAs yZelbHasl MOBEPXHOCTh, HAIMYHUE B
COCTaBe MOPTJIAH/ALIEMEHTAa AaKTHBHBIX MHHEPAIbHBIX J00ABOK OCAJOYHOTO IPOUCXOMKICHUS
(Tpenen, guatoMuT U Jp.). CHIKEHHIO BOJOMOTPEOHOCTH CHOCOOCTBYET HCIOJIb30BAaHUE B
Ka4yecTBE aKTMBHON MHUHEpaJbHOW J100aBKH JOMEHHOTO I'PaHYJIMPOBAHHOTO IIIaKa, BBEICHUE B
COCTaB LIEMEHTHOTO PACTBOPA PA3TUYHBIX MIACTU)ULIUPYIOIIUX J00ABOK.

CxBaTbhIBaHHEM IIEMEHTHOTO TECTa Ha3bIBAETCS IMPOLIECC, HPU KOTOPOM MPOUCXOIUT
MoTepst €ro TOABMKHOCTH, T.€ IIEMEHTHOE TECTO IOCTEINIEHHO TYCTEEeT, B HEM IPOHCXOIAT
MIPOLIECCHI CTPYKTYpOoOoOpa3oBaHus, TBEpACHUS U HabOpa HayalbHON mpouHocTH. CXBaThIBaHHE
BSOKYIIMX MaTepUAJIOB XapaKTepU3yeTcs BpEeMEHEeM Hadaja M KOHIa cxXBaThiBaHUs. Hadanom
CXBAThIBAHUS CYMTAETCS BpEeMsi OT MOMEHTA 3aTBOPEHHS [IEMEHTA BOJIOM 10 MOMEHTA, KOI'/la UrJia
npubopa Buka He nocturaer qHa ¢popmel Ha 1-2 MMm. KoHIIOM cXBaThIBaHUs IEMEHTA HA3bIBACTCS
BpeMs OT MOMEHTA 3aTBOPEHHUS [IEMEHTa BOJIOW 0 MOMEHTA, KOTJa uriia mpuobopa Bruka HaunHaer
MOTPYXKaThCs B [IEMEHTHOE TecTO Ha MTyOnHy 1-2 MmMm. CpoKH CXBaThIBAaHUS ONPEIEISIOT Ha TECTE
HOPMAaJIbHOU I'yCTOTBI.

B coorBerctBum ¢ 'OCT 31108-2016 nns nmopTiaHalLieMEHTa pPErjIaMeHTUPYETCS TOJIbKO
BpeMs Hayalla CXBATBIBaHHS, KOTOPOE, B 3aBUCHMOCTH OT KJIacca MPOYHOCTH LIEMEHTA, JOJKHO
ObITh HE MeHee 45—75 MuH.

Jlo Hauama cXBaTbIBaHUS TECTO O0JAJaeT MJIACTUYHBIMU CBOICTBaMH, YTO IO3BOJISET
npuaaBath eMmy 3amaHHyio ¢opmy. [lo Mepe npubImKeHns K KOHIy CXBaThIBAaHUS HEOOXOIMMO
o0ecrneunBaTh HEMOABMKHOCTD LIEMEHTHOTO TECTa.

Bo3zeiicTBue Ha TECTO MMOCHEe HACTYIUICHHSI CXBATHIBAHUS TPHUBOJUT K PE3KOMY CHHIKECHHUIO
MIPOYHOCTHU CHCTEMBI.

CpokM  CcXBaThIBaHUS  BSDKYIIMX  MaTepHajoB  3aBUCAT OT psjga  (aKTOpoB:
MUHEpPAJIOTUYECKOTO COCTaBa, TOHKOCTH TIOMOJIa MOPTIAHAINEMEHTa, BHIAa W KOJIMYECTBA
BBO/IMMBIX J100aBOK, BOJOIIEMEHTHOT'O OTHOILICHHS, TEMIIEPATYPhl TBEPACHHUS.

[leMEeHTBI, MUHEpPAJIOTUYECKHI COCTaB KOTOPBIX XapaKTepH3yeTcs 3HAYUTEIbHBIM
KOJINYECTBOM AIIOMMHATOB KaJbllMs, UMEIOT OoJiee KOPOTKHE CPOKM CXBaThlBaHUs. benuToBble
[IEMEHTHI CXBATHIBAIOTCS TOPA3/I0 MEAJICHHEE.

Perynsaropom CKOpPOCTH CXBaThIBaHUSI MOPTJIAHILEMEHTOB SIBISIETCS JBYBOJIHBIA THIIC,
KOTOPBIN BBOJIUTCA IIPU MOMOJIE LIEMEHTA B KOJIMYECTBE 3-6 % no macce (1,5-3,5 macc. % B
nepecuere Ha SO3) OT Macchl MOPTIAHIIEMEHTHOTO KiIWHKepa. KimHKep, M3MenbueHHbIH Oe3
JIBYBOJIHOT'O THIICA WJIM C HEJIOCTATOYHBIM €T0 COJIEPKaHUEM, XapaKTePU3yeTCsl OUeHb KOPOTKUMHU
CpPOKaMH CXBAThIBAHUS, YTO TMPEMATCTBYET €r0 MCIOIH30BAHUIO. ITO MPOUCXOIUT TIOTOMY, YTO B
OTCYTCTBHE THIICA HAa MOBEPXHOCTH YACTHUIl LIEMEHTa ObICTpO oOpa3yercs OOJBIIOE KOJIUYECTBO
IUTACTUHYATBIX ~ THApoaltoMuHAToB  Kambiusi coctaBa Cy4AHizagm  CoAHg, MrHoBeHHO
MEPEeKPBIBAIONINX  3allOTHEHHOE  BOJOW  MEXK3EpHOBOE  IPOCTPAHCTBO W (hU3HUYECKH
a/IcOpOUPYIOLTNX OOJIBIIOE KOJTUYECTBO BOJIBI.

Cunraercsi, 4To B TMPHUCYTCTBUU IBYBOJHOTO THIICA HA TOBEPXHOCTH 3€PEH IIEMEHTa
00pa3yloTCsl JJOBOJIBHO KPYIHBIE KPUCTAJUIBI STTPUHTUTA, OOJIaZalolie HEBBICOKOW YAETbHOU
MOBEPXHOCTHI0. DJTH KPHCTALIBl TOKPBHIBAIOT 3€pHA IIEMEHTa O0O0JI0UKOH, MPemsTCTBYIOMICH
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mubdy3un MoneKyn Boxbl M HOHOB SO;° K IOBEPXHOCTH 3epHA, 3aMeUIsisi TaKuM 00pasoM
IIPOLIECC TUAPATALMU U CXBAaThIBAHUE LIEMEHTHOTO TECTA.

Jl1s1 ycKOpeHHUs CPOKOB CXBAThIBAHUS YaCTO MCIIOJIB3YIOT XJIOPUCTHIN KAJIBLIWMI, BBOAUMBIN
B kommyectBe 0,5-1,5 % ot maccel nementa. OgHako MNpU BBEIACHUUM MAJIbIX KOJUYECTB
XJIOPUCTOTO KaJIbLIMS OH MOJKET JIEHCTBOBATh KaK 3aMEUIMTENb CXBAThIBAaHUS MOPTIAHALIEMEHTA.
Amnanoru4Hoe JefcTBME HaOIIOJAeTCs NIPU BBEJIECHUM B LIEMEHT HUTpaTa KaJbLMs, YIJIEKHCIOrOo
HaTpusd M cwiukara Harpusa. Cona, IEHCTBYs KaK YCKOPHUTEIb, YacTO BBI3BIBAECT CHM)KCHHE
IIPOYHOCTH.

I'pynna BemecTs, BKiItoyaromas ¢ocdar, 6opaT HaTpus, BUHHYIO KUCIOTY U Jp., PE3KO
3aMEJUISIIOT  CKOPOCTh ~ CXBaTbIBaHUS LeMEHTOB. HekoTopble M3 HHUX, BBOJUMBIE B
cooTBercTBytoleM konumdectBe (1-3  Mmac.%), OTOABUIalOT CXBaTbIBAaHME LIEMEHTAa Ha
HEOIPEEIEHHO JI0JI0e BPEMsL.

Ha ckopocTh cxBaThIBaHHsI IIEMEHTOB BIIMSIOT U Takhe (PaKTOphI, KaK BOJOLIEMEHTHOE
OTHOLIEHHE M TeMmieparypa. C yBEeIMYEHHMEM KOJMYECTBA BOJbl 3aTBOPEHUS U IOHM)KCHHUEM
TEMIEPAaTypbl TBEPACHMSI LIEMEHTHOTO KaMHs CKOPOCTHM CXBaTbIBaHUS M  TBEPACHUS
yMeHbI1atoTcsi. [loBbllIeHHe TOHKOCTM IIOMOJa IIEMEHTa CHOCOOCTBYET pPOCTY CKOPOCTH
CXBaTbIBaHUS LIEMEHTHOI'O TECTA.

[lpy mnpuMeHeHMM LIEMEHTOB MHOrJa HaOmoJaercs sBJIEHHE, W3BECTHOE 0]
Ha3BaHMEM JIOKHOIO CXBaTbIBAHUS, WIH IIPEXKACBPEMEHHOI0 3arycreBaHusd. JlaHHOe sBIEHHE
3aKJII0YaeTCs B TOM, YTO IpPU 3aTBOPEHUM LIEMEHTAa BOJAOM U IEPEMELIMBAHUU B TEUEHUE
KOPOTKOI'O BPEMEHH TECTO TepsAeT IUIACTUYHOCTh W HAYMHACT CXBaTbiBaThCs. JlanpHelniee
IepeMEeIIMBaHuE MPEKPAIIAET ITOT IMPOLECC, U CXBATHIBAHUE POTEKAET HOPMAJILHO.

HauOonee wyacToii mnpuunMHONW NOSBICHMS JOXKHOIO CXBaThIBAHUS CUUTAIOT IEPEXOJ
JBYBOJHOT'O THUIICA B TOJYBOJHBIA NpU MOMOJE NOpTIaHAaueMeHTa. Eciau B mpouecce momosna
Temrieparypa remenTa nossimaercs 10 120 °C u Goisiee, TO JBYBOJHBIM THIIC HAYHHAET TEPSATH
4acTb BOJABI M IIPEBpallaThCs B MOMYBOAHBINA rumc. [Ipu 3aTBOpeHMM Takoro LieMEHTa BOJOU
MIOJIYBOJIHBIM THUIIC OBICTPO TUAPATUPYETCS, YTO MPUBOAUT K OOpa30BaHMIO 3HAYUTEIILHOIO
KOJIMYECTBA KPUCTAUIOB 3TTPUHIUTA U JBYBOJHOI'O I'MIICA KaK Ha ITOBEPXHOCTU YaCTHUL] LIEMEHTA,
TaK U B MPOCTPAHCTBE MEXKy HUMHU, YTO U BBI3bIBAET PE3KYIO MOTEPIO IMIIACTUYHOCTH 1IEMEHTHOTO
TECTA.

Ilopsinok BbINOJIHEHHS PadOTHI:

1. Onpenenuth TOHKOCTh IOMOJIA LIEMEHTA.

2. OnpeienuTh TYCTOTY IIEMEHTHOTO TECTa.

3. OnpenenuTb CPOKU CXBATHIBAHMSL.

4. IlonydeHHble pe3yabTaThl BHECTH B TAOIHILY.

Xoa padoThI:

Onpenenenue Bo10 NOTPEOHOCTH.

[leMeHT moMeIIaoT B YalllKy, JIeJal0T B HEM YIiIyOJeHue, Ky/a B OJUH IPHUEM BIMBAIOT
100-120 cm3 Bompl. 3aTeM HEMEUICHHO 3allONHSIOT yriIyOJieHWe meMeHTOM U depe3 30cek.
OCTOpOKHO NEPEMENINBAIOT, TOTOM YHEPIMUHO PACTHPAIOT TECTO JIONATKOM.

IIpo10KUTENBHOCTD NEPEMEIINBAHUS — 5 MUHYT C MOMEHTa 3aTBOpPEHUs ¢ BOJoM. Cpasy
II0CJIE OKOHYAHUS MEPEMEIIMBAHUS B OJUH NPUEM HAIIOJIHAIOT LIEMEHTHBIM TECTOM KOHUYECKOE
koib1o npudopa BUKa, kotopoe 5-6 pa3 BCTpsAXuBaroT, NOCTYKUBas IUIACTUHKON O CTOJ. 3aTeM
MOBEPXHOCTh TECTA CPABHUBAIOT C KPAassMU KOJIbIIA, Cpe3ast U30BITOK HOXKOM, POTEPTHIM BIAKHOM
TKAaHBbIO.

Ecmnn 3a 30 cek. IlecTuk He pomien 10 JHA Kojbla Ha 7 MM , 3TO O3Ha4aeT, 4TO MPHU 3aTBOPEHUU
1eMeHTa ObLIO B3ATO HEIOCTATOYHOE KOJUYECTBO BOJBI, €CIM PACCTOSHHUE OT IMECTUKa A0 JHA
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CTaJI0O MEHBIIIE SMM — BOJBI ITPU 3aTBOPCHUA OBLIO B3ATO OOJIBIIIE HYXHOTO. M3MeHsst KOJIM4eCcTBO
BOJIbI, BHOBb IOBTOPSIIOT ONBIT JO TEX IOp, NOKa He OyAeT MOJYy4eHO LEMEHTHOE TEeCTO
HE00X0AUMO BOIOTIOTPEOHOCTH.

CpOKI/I CXBaTbIBaHWd  LHEMCHTHOI'O  TCCTA XaPaKTCPUIYIOTCA Ha4yaJoM HU KOHIIOM
CXBAaTbIBAHMHA.

OnpenesieHne HOPMAJIbHOM I'YCTOThI LIEMEHTA

IToka3atenu, pa3MepHOCTh Pe3ynbTaThl HCTIBITAHUN
N3mep.1 | Usmep.2 | Usmep.3 | Usmep.4

Macca iemMenTa, T

OTtHocuTenbHOE cojiepxkanue Bojsl B, %
MAacchI IIEMEHTa

Macca BogHbI, T

[Tokxazanue npubopa, MM

3aBHCHUMOCTh I‘J'IY6I/IHI>I MOTPpYy>KCHUS IICCTUKA OT COACPIKAHUSA BOBI.

BbIBo: BOIOMOTPEOHOCTD IIEMEHTA, T.€. KOJMYECTBO BOJIbI, HEOOXOIMMOE IS TIOTYYCHUS
[EMEHTHOTO  TeCTa HOPMAJBHOW TYCTOTHI (NpW  MOKazaHuu mpubopa 5...7 MMm),
COCTAaBJISIET % Macchl IIeEMEHTA.

OnpeneneHue CPOKOB CXBATHIBAHUSI IEMEHTHOI'0 TECTA.

[Tpu ompeneneHU CPOKOB CXBATHIBAHHS IIEMCHTHOTO TECTa B HIDKHIOK YacCTh CTCPIKHS
npubopa Buka BcraBisaoT urity. [lecTuk BCTaBisIOT B BEPXHIOK YaCTh OJBUKHOTO CTEPKHS.

Jiis onpezenieHuss CPOKOB CXBaThIBAHUS LIEMEHTHOTO TECTa OTBEIIMBAIOT 25 T IIEMEHTa
(WM eMeHTa ¢ YKa3aHHOW TperojiaBaresieM J00aBKO) U MOMEMIAI0T HaBeCKy B ¢apdopoByro
Jauiky Co Cq)epI/I‘-ICCKI/IM JHHUIICM. 3arem OTMCPAIOT MCPHBIM HUWIMHAPOM KOJIHNYCCTBO
JUCTHJUTMPOBAHHOW BOJIBI, COOTBETCTBYIOIIEE HOPMAJIbHOM I'yCTOTE IIEMEHTHOTO TECTA.

JlenaroT B HaBecKe IEMEHTa YIIyOJIEHHE W BJIMBAIOT B YAIIKy OTMEPEHHOE KOJINYECTBO
BObl. B MOMEHT fq00aBieHus BOJIBI K IEMEHTY BKJIIOYAIOT ceKyHaomep. [lepemeninBaiotr maccy B
TeyeHue 2 MHH, CTapasiCb BTUpPATb BOAY B HGMCHTHBIfI IMOPOMIOK 0 MOJYUYCHUA TOMOTCHHOI'O
[IEMEHTHOTO TecTa. [IpUroToBIEHHOE 1IEMEHTHOE TEeCTO MOMEMIAIT B KOINbLo mpubopa Buka,
YCTaHOBJICHHOE Ha TutacTuHe. [1acTuHy ¢ KOJbIIOM U IIEMEHTHBIM TECTOM CJIETKA MOCTYKUBAIOT O
Kpaii cToma 5—6 pa3, mocie 4ero 3arjaKuBaroT MOBEPXHOCTh, CHUMAs M3JIHMIIEK TECTa IIMATeTIeM.
[InacTuHy ¢ KOJBIIOM U IIEMEHTHBIM TECTOM IMOMEIMIAIOT B pudop Buka.

WUrny nmonBoAsT K NMOBEPXHOCTU TecTa U (UKCHPYIOT BUHTOM, IOCIE YEro OTIYCKAarOT
CTOIIOPHBIN BUHT U JAIOT UIJe CBOOOJIHO MOrpykaThcsi B TecTo B TeueHue 10 c. IlpomsBoast
OTCUCT FJ'IY6I/IHI>I MOrpy>XCHUA UTJIBI B IEMECHTHOC TECTO. Ecnu uriia xkacaercs JAHa, TO MOBTOPAIOT
M3MepeHue TIYyOWHBI €€ TOTPYKEeHUS Yepe3 S MUH B JPYroM MecTe, ClierKa IMOBEPHYB KOJIBIIO.
[Tocne xkaxa0ro u3MepeHus: He0OXOAMMO MPOTHPAThH UTITY OT IEMEHTHOTO TECTa.

3a HayaJl0 CXBATBIBAHUSI MNPUHUMAIOT BPpEMsS OT MOMCHTA 3aTBOPCHUSA LIEMCHTA BOI[Oﬁ 0
TOTO MOMEHTa, KOrjJla uria He OynerT AoXomuTh a0 1HsA ¢GopMbl Ha [-2 MM. 3a KoHeI
CXBaTbIBaHWA IMPUHUMAKOT BPEMA OT MOMCHTa 3aTBOPCHUA 10 MOMCHTA, KOrga HIJia 6y21€T
MOTPYXKaThCs B IEMEHTHOE TECTO He Oosiee yeM Ha 1-2 MMm.

Ceuenue urnsl 1 Mmm2 ; Mmacca crepxHs 300 T.
Macca nniemenTa T.
BomonorpebHoCTh IIEMEHTA %.
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Macca Boab1 T.

Onpeuenennﬁ CPOKOB CXBaTbIBaAHHUSI HEMECHTA

[TapameTp Pe3ynprarsl ncnbsiTanui
Nzmep. 1 Nzmep. 2 ey Nzmep. |,
10 mun 15 mun ... MUH ... MUH
[Tosoxxenre uribl

TpeOoBaHMs K CPOKaM CXBATHIBAHMS MOPTJIAHAIEMEHTA.

Cpoku CXBaThIBAaHUS
Llement I'OCT Hayajo, MUH HE paHee KOHEll, 4, He
MO3IHEE
ITopTnananement 10178-85 45 10

CTyneHTbl, BBIOJHUB J1A00PaTOpHYIO padoTy, JOJDKHBI CIENaTh BBIBOJ U ONUCATDH B
KOHCIIEKTE JIJIs TaOOPaTOPHBIX U MPAKTHUECKUX PadOT.

®opma npeacrapiaeHus pe3yJabTara:
Pe3ynpTarhl 3aHecTH B TaOIUIy. 3alIUTUTh BBIIIOJIHEHHYIO paloTy.

Kpurepun oneHku:

- «OTJIMYHO» CTABUTCS B Ciydae, KOrja paboTa BBIMOIHEHA B MOJHOM O0BEME ¢ COONIOACHUEM
TpeOoBanuii. PaboTa BhITIOMHEHA aKKypaTHO, Ta0yuia 3amojiHeHa. [Ipu 3amure pabOThI JaHBI MOJIHBIC
OTBETHI Ha 3a/IaHHBIC TIPETIOABaTEIeM BOIIPOCHI.

- «XOPOILI0» CTABUTCS B CIyYae, KOrjia paboTa BITOJHEHA B TOJTHOM 00bEME, HO C HE3HAYUTEIHHBIM
HapylIeHueM TpeOoBaHui. PaboTa BBINMOJIIHEHA aKKypaTHO, HO UMEIOTCS HE3HAYUTEIILHBIC HEAOCTAaTKU B
OINMKCaHUE BBITOJIHEHUS JIA0OPATOPHOM paboThI, TabiuIa 3amnonHeHa. [Ipu 3ammre paboThl JaHbl TOTHBIC
OTBETHI HA 33JIaHHbIC MPENO0/IaBaTe]IeM BOIIPOCHI.

- «Y/JAOBJIETBOPHUTEJLHO» CTABUTCS B Cliydae, KOraa paboTa BHINIOJIHEHA HE B TIOJHOM OOBEME U C
HE3HAYUTEIbHBIM HapyllieHHeM TpeOoBaHuil. PaboTa BBIMONHEHA AKKypaTHO, HO HMEIOTCS HEMOJIHOE
OIMCAHUE BBHITIOJHEHUS 1Ta00paTOPHOM paboThI, TabmuUIa 3anonaHeHa. [Ipu 3ammre paboThl TaHbI HETTOTHbIC
OTBETHI HA 33JIaHHbIC MPEO/IaBaTe]IeM BOIIPOCHI.

- «HEYIOBJIETBOPUTEJIBLHO» CTaBUTCS B Cllydae, KOrja padoTa BBIIIOJHEHA HE B MOJHOM 00BbEME H ¢
HapyIeHusIMU TpeboBaHui. PaboTa BBINOJTHEHA HE aKKypaTHO M OMHMCAaHHE BBITIOJHEHUS J1ab0paTOpHOH
paboThl  He TOYHO, 00Opa3Ho, Tabjuma He 3amoiHeHa. [Ipu 3ammrte paboThl HE JaHO HHU OJHOTO
MpPaBUJIBLHOTO OTBETA HA 33 JaHHbBIC MTPETIOIaBaTEIEM BOIIPOCHI.

JlaGopaTopHnas padora Ne3
IIpuroroB/ieHne 0ETOHHOH CMeCH U MPOBEPKA CBOMCTB 0€TOHHOH CMeCH.

Iesab: BUABI U CBOWCTBA OCHOBHBIX CTPOUTENBHBIX MAaTEPUAIIOB, U3/IEJIU U KOHCTPYKLHUW, B TOM
YUCIIE TPUMEHSEMBIX MPHU AJIEKTPO3aUIUTE, TEIUIO- U 3BYKOU3OJISILIUN, OTHE3AIIUTE, TPU CO3IaHUHN
pPELIEHH JJIs1 BJIAXKHBIX U MOKPBIX MOMEIIEHUH, aHTUBAHJaJIbHON 3aIlUThI;

Bbinosinus padory, Bel Oyaere:

ymemb:

- ONpEACNATh COCTaB M pacyeT MoKazaTesied MCIOJIb30BAaHUS TPYJIOBBIX W MaTEPHAIBHO-
TEXHUYECKUX PECYPCOB;
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- IPUTOTOBJICHHE OETOHHOM CMeCH.

MarepunanbHoe obecrnieyeHue:

- METOJTMYECKOE YKa3aHHE MO BHITIOTHEHHIO Ta00paTOpHOU padoTHI,
- TEXHUYECKHUE BECHI C PA3HOBECAMM,

- yamia Jijis 3ameca CMecCH,

- KeIbMa,

- cTalibHBIE ()OPMBI,

- CTaHJApTHBIA KOHYC,

- LIEMEHT, [1eCOK, 111e0eHb, BOJA.

3aganue:

N3yunth coctaB OETOHHOW cMecH M ee CBOMCTBA. [10 MeToauueckuM yka3aHHUSIM BBITIOJIHUTH
71a00paTopHyIO paboTy, pe3yabTar 3aHECTH B TAOJIHILY.

KpaTkue TeopeTnyecKue CBeIeHusI:

BamonHurenun B OceroHe 3aHumMaroT g0 70-80% oObema, IMO3BOMSSL  OKOHOMUTH
JOPOTOCTOSIIIIMKA ~ IIEMEHT, MPEIMATCTBYET ycajKe I[IEMEHTHOTO KaMHsS TIpU  TBEPJCHUH,
BOCIIPUHUMAIOT COBMECTHO C IIEMCHTHBIM KaMHEM pa3JIMYHbIC HANPSOKEHUS TPU TBEPICHUHU
OeroHa u pabore KoHCTpykimu. OT KavyecTBa 3alOJIHUTENEH 3aBHUCAT YA000YKIIAJbIBAEMOCTbD,
MIPOYHOCTH, JIOJITOBEYHOCTh M SKOHOMHYHOCTH OcTOHa. [IpaBMIIBHBIN BBHIOOD 3aIOTHHUTENCH IS
0eTOHa, MX palMOHAIILHOE UCIIOIb30BAHUE — OJTHA U3 BaXKHBIX 33J]a4 TEXHOJIOTUU OETOHA.

B Gerone mpUMEHSIOT KPYIHBIA U MeNKui 3anoiaauTenb. KpymnHelil 3anmonauTens (Oonee 5
MM) MOAPA3CIAIOT HA TPaBUH U 11eOCHb. XapaKTePUCTUKAMHU KPYITHOTO 3aIlOJIHUTEIS SBIISIFOTCS:
3epHOBOM COCTaB; COJIEPKAHWE MBUICBUIHBIX W TIMHUCTBIX YaCTHUI[, COJCPKAHHE TJIMHBI B
KOMKax; COJICp)KaHHe 3epeH cladbiX MOPOJ; COACp)KaHWE 3epeH IUIACTHMHYATON M HIIIOBATOM
(hOpMBI; HACHITTHAS IUIOTHOCTH; MPOYHOCTH; MOPO30CTOMKOCTh. MEIKUM 3aIroIHUTEIeM (MeHee 5
MM) B OCTOHE SIBJIICTCSI €CTECTBCHHBIM WIIM MCKYCCTBEHHBIH TMECOK. XapaKTEPUCTHKAMHU TECKa
SIBJITFOTCS: 36PHOBOM COCTaB; COJEp)KAaHUE IBUICBHIHBIX WM TJIWHUCTBIX YACTHII, COJEpKaHUE
TJIMHBL B KOMKaxX; HAChIHAs IUIOTHOCTh, HAIM4YHE OPraHUYECKHX IpUMEcel; HCTHHHYIO
IUIOTHOCTh 3€PEH, COJIEpP)KaHWUEe TOpPOJI U MUHEPAJIOB, OTHOCHMBIX K BPEIHBIM KOMIIOHEHTAM H
npuMecsiM. OCHOBHBIMHU XapaKTEPUCTUKAMU 3aTIOTHUTEINS, ONPEACTSIONIMMEI CBONCTBA OETOHHOM
cMecH M OETOHa, SBIISIOTCS CIIETYIOIIHE.

HaubGonee o>¢dexTuBHEIM B O€TOHE SBISETCA HENPEPHIBHBIM 3€pPHOBOM  COCTaB
3aIOTHATENICH, TaK KaK XOTS CMECH C TIPEPBIBUCTHIM COCTABOM IIPH HUCKIIOYCHHH (DPAKIIHIA
CpeIHUX pa3MepOB U 00ECIIEYNBAIOT MEHBIIYIO MTyCTOTHOCTh CMECH, OJIHAKO B HUX MOJBUKHOCTD
MEJIKUX 3€PEeH, 3alEMJICHHBIX MEXIYy KPYITHBIMHU, OTPaHUYCHA W JUIS TIOJTYUYCHUS OINpeIeIeHHON
MOJIBI’KHOCTH OETOHHOM CMeCH TOJNIIMHA OOMa3KH 3€peH I[EMEHTHBIM TECTOM JOJKHA OBITh
0oJjIee TOJICTOM, YeM B CMECSIX C HEMPEPHIBHBIM 36PHOBBIM COCTABOM, MMPUYEM ITO TIPOUCXOIUT B
17 ycnoBusix, Korja Bo3pacTaeT O0BEM MENKOW (Qpakiuu, a, CIelI0BaTeNbHO, M yIelbHas
MMOBEPXHOCTh 3aMOJIHHUTENSA. B pe3ynpTaTe yBeTUUIMBACTCS Pacxoj IIEMEHTa Ha 00MasKy 3epeH U
YMEHBIIIAeTCS BO3MOXKHOCTH JKOHOMHUHM IIEMEHTa 3a CYeT YMEHBIIEHUS MyCTOTHOCTH
3amoHATENs. KpoMe Toro, CMecH ¢ IPepPBIBHCTHIM 3¢€pPHOBBIM COCTAaBOM CKJIOHHBI K PAcCIOCHHIO,
YTO OTPHUIATENILHO CKAa3bIBAE€TCS HA OJHOPOIHOCTH OeToHa. [lo 3epHOBOMY COCTaBy OMpeAesnstoT
MOJAYJb KPYMHOCTH TMecka. Yem KpymHee 3amoidHUTENb, TEM BBHIIIE CIOCOOHOCTh OeTOHa
CONPOTHBIIATHCA TAaKMM HETATUBHBIM SBJICHHUSIM KakK IOJ3y4ecTh W yCaJouHble jaedopmarnmw,
KOTOpBI€ BBI3BIBAIOT MHKPOTPEIIMHBI B IKENE300€TOHHBIX KOHCTPYKIMSIX U CHIDKAIOT MX
JOJITOBEYHOCTh. Hampumep, ycaaka MeNIKO3epHUCTOrO OeToHa cocTaBisieT 3...4 MMm/M, a
TsDKENIOTo OeTOHa He mpeBbIaeT 1...2 MM/M.

[TpoyHOCTH 3aMOJHUTEINS OIpPEACIACTCS MPOYHOCTHIO TOPHOH IOPOABI, W3 KOTOPOW OH
nmoyiydeH, ¢GopMoil U KPYMHOCThIO 3epeH. [Ipu BhIBETpUBaHMHM WM JPOOJIGHUH TOPOJIBI
pa3pymieHre MPOUCXOIUT 10 OoJiee cIadbIM MecTaM CTPYKTYPHI M ¢ YMEHBIIICHHEM pa3Mepa 3epeH

41



MPOYHOCTh MX Kak ObI MOBBIMIAaeTCsA. EcTecTBEHHBIE MeCKH 001a1al0T MPOYHOCTHIO MPH CKATUU U
PacTsKEHUH, Kak MpaBuilo, 0ojiee BBICOKOM, YeM MPOYHOCTh PAacTBOpPA UM LEMEHTHOrO KaMHS.
BaxHO TOMHHTBH, YTO TPEICIBHO JOCTHXKHMAas MPOYHOCTh OETOHA TEM HIDKE, YeM MEHBIIEe
MIPOYHOCTh KPYIMHOI'O 3alOJHUTENs, IpUYeM €€ 3HAYeHHE 3aBUCUT TaKkKe M OT COJAEp KaHUS
3aIOTHUTEIS, TIOCTENIEHHO YBEIIMYUBAsCh C YMEHBIIICHHEM €T0 KOJIWYecTBa. BIMsHUE KPYITHOTO
3aMoJHUTENS. HAa TPOYHOCTh OETOHA MPUXOIUTCS YYUTHIBATH IMPH MPOEKTUPOBAHHUU COCTABOB
JIETKOTO O€TOHA Ha MOPHUCTHIX 3aNOJHHUTENIX. B 3TOM ciydae ajsl MoydeHHsI COOTBETCTBYIOLICH
IUIOTHOCTU B OETOH BBOJAT JIETKHUM MOPUCTHIN 3aII0JTHUTEb.
Iopsi1oK BbINOJIHEHUS PAdOTHI:

[IpuroroBUTH OETOHHYIO CMECH (IIEMEHT, TIECOK, Ie0eHb, BOA).

Onpenenenne MoABMKHOCTA OETOHHOM CMECH (CTaHJapPTHBIN KOHYC).

[IpuroToBneHue KOHTPOJIbHBIX KyOUKOB.

Onpenenenne Ha CKaTue.

Omnpenenenne Ha pacTshHkeHHe (pacKalbIBAHUCM)

Xox padoThI:

orwbpPE

IIpuroroB/jieHue OETOHHOM cMecH

Pacxon MaTCpPHaJIOB, KT’

Ilecka

IlemenTa

KPYIHOTO 3aIlOJHUTEIIS
BOJIbI

HpOI[OJ'DKI/ITeJ'ILHOCTB NepeMEeIINBaHs BPYYHYIO 5 MUH.

Onpenenenus MOJABUKHOCTH OETOHHOW CMECH MO CTaHAApTHOMY KOHYcy (He panee 15
MHH I10CJIe Hayaja 3aTBOPEHUA)

Pe3y.m>TaT1>1 HCIIBITAHUA HA CKATHEC

HOKEB&TCJ'II/I, Pa3sMEPHOCTH PeBy.]'ILTaT HUCIIbITaHUA

Macca, kr

O0beMm, 1M3

Cpennsis I0THOCTD, KI/1M 3

[1nonianp npuiIoKeHust Harpy3Kku, cm2

Paspymaromas Harpyska, kH

[Ipenen npounoctu npu cxatuu (kH/cm2 )
gepes CYT.

[Ipenen npounoctu npu cxxatuu (MIla) uepes
CYT.

[Ipenen npounoctu (MlIla) uepes 28 cyT. o
dopmyne R28 =Rn 1928 Ign

Pe3y.m>TaT1,1 HCINBITAHUA HA PACTHKCHUC PACKAJIBIBAHUECM

[Tokazarenu, pa3MepHOCTh Pesynbprar ucnerranus

IInomane MOINCPCYHOTO CCUCHUA, cM2

Pazpymaromas narpyska, kH

[Ipenen mpounoctu nipu pactspkenun (KH/cm2 )
qyepes CYT.

[Ipenen npounoctu nipu pactspkenun (Mlla)
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| uepes CYT.

[IpouHoCTh OETOHA B CTAaHIAPTHBIX 00pa3Iax ¢ yueToM MacTaOHBIX KO UIIMEHTOB:

Ha cxate R = o - R28 = = MllIa;
Ha pacTsbkeHue Rt = - =y Rt = MIIa.
MacmradHble K03 puuueHTsI
Pa3mepnl 06pasna, cm o Y
TxTxT 0,85 0,78
10x10x10 0,95 0,88
15x15x%15 1,0 1,0
20x20x20 1,05 1,1
30x30x30 1,1 -

CTyIeHTbI, BBIIOJIHUB J1a00paTOpHYI0 padoTy, JOJKHBI C/IeNaTh BBIBOJ U ONUCATh B
KOHCIIEKTE JIJIs TaOOpaTOPHBIX U MPAKTHUECKUX PadOT.

®opma npeacraBiaeHus pe3yJabTara:
Pe3ynpTarhl 3aHecTH B TaOIUIy. 3alIUTUTh BBIIIOJIHEHHYIO paloTy.

Kpurepun oneHku:

- «OTJHMYHO» CTaBHUTCs B Cllydae, KOria paboTa BBIIOJHCHA B MOJHOM O0BEME C COOIIOICHHEM
TpeOoBanuii. PaboTa BhITIOSHEHA aKKypaTHO, Ta0yvia 3amojiHeHa. [Ipu 3amure paObOThI JaHBI TOJIHBIC
OTBETHI Ha 3a/IaHHBIE TPETIOaBaTEIEM BOIPOCHI.

- «XOPOLI0» CTABUTCS B CiTydyae, Korjaa paboTa BBIIOIHEHA B TOJHOM 00bEME, HO C HE3HAYUTEIIbHBIM
HapylIeHueM TpeOoBaHui. PaboTa BBINMOIIHEHA aKKypaTHO, HO UMCIOTCS HE3HAUUTEIILHBIC HEAOCTAaTKU B
OIMCaHKUe XapaKTePHCTHK MaTepHaa, Tabiuia 3arnoyiHeHa. [Ipu 3amuTe padoThl 1aHbI TOJIHBIC OTBETHI HA
3ajIaHHbIe TPETI0/IaBaTEe/IeM BOIPOCHI.

- «Y/IOBJIETBOPUTEJIBHO» CTaBUTCS B Cilydyae, Korja paboTa BBINOJHEHA HE B MOJHOM 00BEME U C
HE3HAYUTEIbHBIM HapyllieHHeM TpeOoBaHuil. PaboTa BBIMONHEHA AKKypaTHO, HO HMEIOTCS HEIOJIHOE
OIMCaHKMEe XapaKTEPUCTUK MaTepuasa, Tabiuna 3amnojiHeHa. [Ipu 3ammTe paboThl JaHbI HEMOJIHBIE OTBETHI
Ha 3aj1aHHbIe TPETOIaBaTEe/IeM BOIIPOCHL.

- «HEYIOBJIETBOPUTEJIBLHO» CTABUTCS B ClIydae, KOrja padoTa BhIIOJHEHA HE B MOJHOM 00BbEME U ¢
HapylIieHUssMH TpeOoBaHui. PaboTa BBINOJHEHA HE aKKYpaTHO M ONHCAHHE XapaKTEPHCTHK MaTepHaia
JIaHbl HE TOYHO, 00pa3Ho, Tabnuia He 3anoiHeHa. [Ipu 3amuTe paboThl HE JaHO HU OJJHOTO TPABUIBHOTO
OTBETa Ha 3aJ[aHHbBIC MTPEI0/IaBaTEIEM BOTIPOCHI.

JlaGopaTopHas padora Ned
HcnbiTanus apMaTypbl A KeJ1e300eTOHHbIX KOHCTPYKIM.

Iesab: BUABI U CBOWCTBA OCHOBHBIX CTPOUTENBHBIX MAaTEPUAIIOB, U3/IEJIU U KOHCTPYKLHUM, B TOM
YUCIIe MPUMEHSAEMBIX MIPU JIEKTPO3ALIUTE, TEIUIO- U 3BYKOU3OJISILUN, OTHE3AIIUTE, IPU CO31aHUHN
PELIEHH JJIs1 BIAXKHBIX U MOKPBIX MOMEIIIEHUH, aHTUBAHJaJIbHON 3aIlUThI;

Bbinosinus padory, Bel Oyaere:
ymemb:
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- ONpPENENATh COCTaB M pacyueT MoKa3aTeslel MCIOJIb30BaHUS TPYIOBBIX M MaTEpUaIbHO-
TEXHUYECKHUX PECYPCOB,;
- OIPENENSATh BUJl apMaTyphl JUIsl )K€1€300€TOHHBIX KOHCTPYKLIUH.

MarepunanbHoe obecrnieyeHue:

- METOJTMYECKOE YKa3aHHE MO BHITIOTHEHHIO Ta00paTOpHOU padoTHI,
- npecc bpunens,

CTaJIbHOM IIApUK,

UCIBITYEeMbIN MEeTall,

LITAHT€HIIUPKYJIb,

Kapaspjai, GOpMyJIbl,

3aganue:

M3yunuth coctaB apMarypbl I JKEIE300€TOHHBIX KOHCTpYKIuH. [lo wmeroamueckum
YKa3aHHUAM BBIIOJHUTE J1A00PATOPHYIO paboTy, pe3ysibTaT 3aHECTH B TAOJHILY.

KpaTkne TeopeTnueckue cBeieHUs:

Apwmarypa Kene300eTOHHBIX KOHCTPYKLUH, HEOTheMIIEMast COCTaBHasI 4acTb
&KeJe300€TOHHBIX KOHCTPYKLMH, NperHa3HaueHHas JJs yCHWJIEHUs OETOHA, BOCIPUHHMMAIOLIAs
pacTsrupaoIye (pexe — CKUMAIOLIUE) YCUIIUS.

[Ipumensiercs rinaBHbIM 00pa3oM cTajbHas THOKas apMarypa (B BUAE OTA. CTEp)KHEH HiIu
CBapHBIX CETOK M KapKacoB); MHOI/Aa — XKECTKas apMmarypa (MpOKaTHbIE JIBYTaBpbl, IIBEILJIEPHI,
yrojku). B kauecTBe apmarypbl MOI'YT OBITh HCIOJb30BAaHbl TAK)KE CTEKJIOIUIACTHKH, 0aMOyK U
Jp. MaTepuaibl.

Paznuuator apmarypy: paOouyro, yCTaHaBIMBAaEMYIO B JK€JI€300€TOHHBIX KOHCTPYKIUSIX B
COOTBETCTBUM C PACYETOM, MOHTAXHYIO U PpacCHpeleiIUTENbHYI0, IpelIHa3HauYeHHbIE IS
o0pa3oBaHMsl COBMECTHO ¢ pabodel apmaTypoil KapkacoB M CETOK M YCTaHaBIMBAaeMble IO
KOHCTPYKTUBHBIM COOOPa)KEHHUSIM.

MHuorooOpa3ue BHAOB KOHCTPYKIMH OHpenensieT HeoO0XOAUMOCTh H3TrOTOBIICHUS
CIIEIl. apMaTYpPHbIX CTaJel, KOTOPbIE TOJKHBI UMETh PAa3JINYHbIE IPOYHOCTHBIE XapaKTEPUCTUKH U
o0sazaTh JOCTATOUYHBIMHU TJIACTUYECKUMH CBOMCTBAMHU.

Haubonee pacnpoctpaneHa apmaTypa cCTep)kHeBass (TopsuyekaraHas, yNpoOYHEHHas
TEPMUYECKH M BBITSKKON), KOTOpasi B 3aBUCMOCTH OT MIPOYHOCTH IMOJIPA3/eNsIeTcsl Ha 7 KIaccoB
(BbIMTyckaetcst auamerpoM ot 6 10 90 MM), U IPOBOJIOYHASI, B BUIE MPOBOJIOKU (IMAMETPOM OT 3
10 8 MM), Tipsifiei, KaHAaTOB, CBAPHBIX U TKAHBIX CETOK.

g 3akperuieHus apMaTypbl B O€TOHE KOHLIbI TJIaJIKUX apMaTypHBIX CTEpKHEH JenaroT
3arHYTBIMH B BHUJI€ KPIOKOB, B CTEpPXKHSAX IMEPUOIMYECKOro npoduis Kprokd He oTrubaror. B
3aBUCHMOCTH OT BOCHPMHHMMAEMBIX Harpy3oK apmarypa JeluTCs Ha IONEepeyHylo, KOoTopas
MPEMATCTBYET 00pa30BaHUIO HAKJIOHHBIX TPEIIMH OT BO3HUKAIOIIMX CKAJIBIBAIOIIMX HAINPSKEHUH
BOJIM3U OMOP U CBSI3bIBAET OETOH C)KATOM 30HBI C apMaTypoil B pacTSHYTOM 30HE, U NMPOJIOJIbHYIO,
KOTOpass BOCHPUHUMAET pACTATMBAIOLINE HANPSDKEHUS W HOPEnsSTCTBYeT 00pa30BaHHUIO
BEPTUKAIbHBIX TPEIIMH B PACTAHYTON 30HE KOHCTPYKIIUH.

B npenBapuTenbHO HANPSHKEHHBIX KOHCTPYKLUAX NPUMEHSIOT HApAracMylo apMarypy U3
apMaTypHOM CTAIlN C BHICOKHM BPEMEHHBIM COIPOTHBICHHEM pa3peiBy [900 Mu/m* (90 kre/mMm?) n
oomee]

ITo dopme moBepxHOCTH apMaTypa MOXET OBITh MEPUOIUYECKOrO MPOMUIS U TIAIAKOM.
Beictynbl B Buzie pebep Ha MOBEPXHOCTH CTEPKHEBOM apMaTypbl NMEpPHOAMYECKOrO Mpoduis,
pubBbI UM BMATHHBI Ha IOBEPXHOCTH MPOBOJIOYHOM apMaTyphl YIy4IIaloT CLHEIJIEHHE ¢ OETOHOM.
I[Io cmocoby mnpUMEHEHHs TpU ApMHUPOBAHUU HKEIE300€TOHHBIX  3JEMEHTOB  pa3jIMyaroT
Hampsiraemyro (ecid apmarypa Oblla MOABEprHyTa MPEABApPUTEIbHOMY HATSXKEHUIO) H
HEeHamnpsraemyoo apMatypy. HarsokeHue CIy>KUT JUIsl yBEJIMYEHUS HMPOYHOCTH JKEIe300€TOHHOM
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KOHCTPYKIIMM, TaK KaK CIIOCOOCTBYET MPEAOTBPAILCHHUIO OOpa30BaHMs TPEIIUH, YMCHBIICHUIO
MPOTHOOB ¥ CHUKEHUIO COOCTBEHHOM MacChl KOHCTPYKIIUH.

CoBMecTHYIO paboTy apMaTyphl 1 O€TOHA 00ECIeYNBACT CICIJICHHE MX MO MMOBEPXHOCTH
KoHTakTa. CueruieHHue apMarypbl ¢ OCTOHOM 3aBHUCHT OT IPOYHOCTH OETOHA, BEJIWYHHBI €rO
ycaJKu, Bo3pacta 0eToHa M OT (POPMBI CeUeHUS apMaTyphl U BU/IA €€ MOBEPXHOCTH.

HOpﬂI[OK BbIIIOJTHCHU A paGOTBI:

=

O3HaKOMHUTBCS C BUZAMU HCIIBITAHUS apMaTyphl I XKele300€TOHHBIX KOHCTPYKIIUH.
BeImomHUTE HCIIBITAHNS HAa TBEPIOCTh METAUIa apMaTypHl.
3. PesynbraTt odopmuth B TabNMILY.

N

Xox padoThI:

CTyneHTbl, 03HaKOMUBIINCH ¢ 00pa3liaMu, BBIIOJIHUB JJa00PaTOPHYIO pabOTY JOKHBI
cienaTh BBIBOJ U pe3yJbTaT OPOPMHUTH B KOHCIIEKTE IS JIAOOPATOPHBIX U MPAKTUYECKUX PaloT.

Marepuan -
S w R ¥ 4 m Wa ey = | 9
g = 2 g o . = ~l B MmN o 5 s| &
S5c | 2ZE 2Ez|28:5TE S8ETZ|2LEE cEQ
= B A0 q;Q.,\l:(:I:Eh & = Q-'E'OE F oA 5 m
Si~ |EEq BB | grcEE BYE=E BT EE BES
m = = ~ g | = #&O = 2§ &

KoBannas ctainb

Cepblii 4yryH

®opma npeacraBiaeHus pe3yabTara:
Pe3ynpTarhl 3aHecTH B TaOIUIy. 3alIUTUTh BBHIIIOJIHEHHYIO paloTy.

Kputepun onenkmn:

- «OTJMYHO» CTaBUTCS B Cllydae, KOorja padoTa BBHIIOJIHEHA B IOJHOM O00BEME C COONIOIEHUEM
TpeOoBanuii. PaboTa BbINIOJHEHA aKKypaTHO, Ta0yivia 3amojiHeHa. [Ipu 3amure paOOThI JIaHBI TOJIHBIC
OTBETHI Ha 3aJJaHHbIE MPeTnoAaBaTeIeM BOIPOCHL.

- «XOPOIIO» CTABUTCS B ClTydae, Koraa paboTa BEITIOIHEHA B TIOJTHOM 00BhEME, HO C HE3HAUNTEITbHBIM
HapylieHreM TpeOoBaHui. PaboTa BBINMONIHEHA aKKypaTHO, HO MMEIOTCS HE3HAUYUTENbHBIE HEJOCTAaTKH B
OIMCaHNe XapaKTepPHCTHK MaTepHana, tabiuia 3anojHeHa. [Ipu 3amuTe paboThl 1aHBI MOJTHBIE OTBETHI Ha
3aJlaHHBIC TIPEIT0IaBaATEIEM BOTIPOCHI.

- «yIOBJETBOPUTEIBLHO» CTaBUTCS B CiIy4ae, KOrjaa padoTa BEINIOJHEHA HE B MOJTHOM OOBEME U C
HE3HAUMTEIbHBIM HapylieHueM TpeOoBaHuil. PaboTa BEHITIONHEHa aKKypaTHO, HO HMEIOTCS HEMOIHOe
OIMCaHNe XapaKTepUCTUK MaTepuaina, Tabnuia 3amonHeHa. [Ipu 3amuTe paboThl JaHbI HETIOJIHBIE OTBETHI
Ha 33J[aHHBIE MIPETIoAaBaTeIeM BOMIPOCHL.

- «HEeY/OBJIETBOPUTEIbHO» CTABUTCS B CiIydae, Korja padoTa BEIIIOJHEHA HE B IIOJTHOM 00BhEME H C
HapymeHussMH TpeboBaHuii. PaboTa BBITIOJIHEHA HE aKKypaTHO M OINMCAHWE XapaKTEPUCTHK MaTepuala
JaHbl HE TOYHO, 00pa3Ho, Tabnwia He 3aronHeHa. [Ipu 3ammre paGoTH HE JaHO HUA OJHOTO MPaBUIHHOTO
OTBETA HA 33/IaHHbIE TIPETIOAABATENIEM BOIIPOCHI.

JlabopaTopnasi paGora NeS

OnpenesieHue npejaesia NPOYHOCTH 0€TOHA HA C/KATHE.

Ilesb: BUABI U CBOMCTBA OCHOBHBIX CTPOUTEIBHBIX MATEPUAJIOB, U3/I€UN U KOHCTPYKIIHM, B TOM
YHUCIIE PUMEHSIEMBIX MTPHU AIEKTPO3ALIUTE, TEIUIO- U 3BYKOU30JSLHUN, OTHE3AIINTE, IPY CO3/ITaHNN

peI_HCHI/Iﬁ JJI BIIAXKHBIX 1 MOKPBIX HOMGH.ICHHIZ, aHTHBaHJAJILHOM 3allIUThI,
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Beinosnus patdory, Bel Oyaere:

ymembs:

- ONpeneNiATh COCTaB M pacyeT MoKas3aTesei HCIOJIb30BaHUS TPYAOBBIX M MaTepHaIbHO-
TEXHUUYECKHX PECYPCOB;

- OIIPEJEIATh IPees IPOYHOCTH OETOHA Ha CXKATUE

MarepunanbHoe obecrnieyeHue:

- METOIMYECKOE YKa3aHHUE 110 BEITIOJHEHUIO JJA0OPAaTOPHOM paboTHI;
- OETOHHBIH KYO

- IIPEeCC TUAPABIMYECCKUIH,

- IITAHTE€HUUPKYJIb.

3aganue:

N3yuuth mpenena mpoyHOCTH OETOHA Ha ckatve. 110 MeroanueckuM yka3aHHSM BBITIOJHUTD
71a00paTopHyIO paboTy, pe3ybTaT 3aHECTH B TAOJHILY.

KpaTkne TeopeTnueckue cBeieHUs:

B xene300eTOHHBIX KOHCTPYKIHMSIX OETOH HCIOJB3YETCS IS BOCHPHATHS COKUMAIOMIMX
HanpsbkeHui. [103ToMy 3a OCHOBHYIO XapaKTEpPHCTUKY MPOYHOCTHBIX CBOMCTB OE€TOHA MpPHUHATA
€ro MpOYHOCTh HAa OCEBOE CKaThe. Bce Ipyrume XapakTepUCTHUKH (IIPOYHOCTh HA PACTSIKEHHE,
MECTHOE CXKaTHe U JIp.) MOTYT OBbITb OIpEJeNIeHbl M0 3MIUPUYECKHM (GOpMysiaM € HOMOILBIO
HKCHEPUMEHTATBHBIX KO3()(DUITUEHTOB.

HauOonee mpocTbIM M HaJEXHBIM CHOCOOOM OLIEHKHM NPOYHOCTH O€TOHa B peasbHBIX
KOHCTPYKLIMSAX SIBJISIETCS HUCTBITAHWE Ha Tpecce KyOoB O€TOHA, M3TOTOBIEHHBIX B TEX XKe
YCIOBUAX, YTO M KOHCTpYKUHMA. IloCcKoyIbKY KOHCTpYKIMM IO (hopMe OoTIHMyaroTcs OT KyOoB,
KyOMKOBasi IIPOYHOCTh HEIMOCPEACTBEHHO B pacueTax HE HCIOJIb3YETCs, a CIYKUT TOJBKO IS
KOHTpOJII KadyecTBa OeToHa. 3a cTaHAapTHble JabopaTOpHble 00pa3lbl MPUHUMAIOT KYyOBbl
pazmepamu 10x10x10 cm (6a30BBIi pa3mep).

IIpu ncnbiTaHUsIX 00Pa3LOB APYIUX Pa3MEPOB UX MPOYHOCTH JTOJKHA OBITh IEpECUUTaHa Ha
MPOYHOCTh OeToHa B 0Opasnax 6a3oBoro pasmepa. [IpouHocTh OETOHA MPU PACTSIKESHUH 3aBUCUT
OT IMPOYHOCTH IIEMEHTHOI0 KaMHS M CLEIUIEHHs ero ¢ 3anojHurteneM. IIpu oceBoM pacTskeHUn
poyHocTh 6eToHa B 10-20 pa3 MeHbIIe TPOYHOCTHU IPU CKATUH.

N3-3a TpynHOCTEH IEHTPUPOBAHMS paCTATHBAIOIIEH CHJIBI HMCTUHHOE BPEMEHHOE
CONPOTHBIIEHUE OETOHAa HAa OCEBOE pPACTSLKEHHE MOJIYYUTh TPYAHO, MO3TOMY Ha MpaKTHKE
ONpENIeNIAI0T €ro KOCBEHHBIMM METOJlaMM — [0 pe3yJibTaTaM HCIHBITAaHUH KyOOB WM
LHWIMHIPUYECKUX 00pa3I0B Ha pacKallbIBaHUE WM M3rM0a OETOHHBIX OaJIoK.

IMopsiiok BbINOJIHEHUS PA0OTHI:
1. Ucmeitath 00pa3isl 6eTOHA Ha CkaTHe (TUAPABIMYECKUIN Tpece)
2. PesynbraT MCnbITAaHU BHECTH B TAOJHILY.

Xon padoThI:

CTyneHTbl, 03HaKOMUBIIMCH C 00pa3liaMy, BHINOIHUB J1a00paToOpHyto padoTy caenaTh
BBIBOJ] U OPOPMHUTH B KOHCHIEKTE IS JTAOOPATOPHBIX U MPAKTUYECKUX paboT.

[Ipu BHIMOJIHEHUH UCTIBITAHUH, TTepe]l yCTAHOBKON 00pa3IoB HA MPECC MM UCTIBITATEIbHYIO
MallMHy YJAJIAI0T YaCTUIBI 6eTOHa, OCTaBHIMECCA OT MPCAbLIAYHICTO HMCHBITAHHA Ha OIIOPHBIX
mTax npecca. Harpyskenue o06pa3oB nNpou3BOAST HEMPEPHIBHO, 10 X MOJIHOTO Pa3pyIICHUs CO
CKOpOCTBIO, O0ECIIEYMBAIOIICH IOBBIIICHHE PACYETHOTO HANpPSHKEHHS B OETOHE B Ipeenax
0,6+0,4 MIla/c. 3a paspymiaroniee NPUHUMAIOT MAaKCUMAIIbHOE YCHIIUE, JOCTUTHYTOE B IpoLecce
HUCIIBITAaHUA.
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[Ipenen mpoyHOCTH MPH cKATUU OETOHA

Rex= 10Fp/A, (1)

rae Fp — paspymaromas Harpyska, kH;

A — uIomaab NoNnepeyHoro ceyeHus oopasua, oM? .

HaumeHoBaHue Iiiomwans Paspymaroumas IMpenen nmpouynocTu
MarepuaJjia MONepPevHoro Harpy3Ka, Kr K/cM3 Mlla
ceyeHmsl, cM3

beronnsiit kyo

beronnsiit kyo

beronnsIit Ky

dopma npeacTaBiaeHus pe3yJabrara:
Pe3ynbrarel 3aHecTH B TaONHIly. 3alIUTUTh BHITIOJTHEHHYIO pa0doTy.

Kpurepumn oneHku:

- «OTJUYHO» CTaBUTCS B Cllydae, KOria paboTa BBIIOJIHEHA B IOJHOM 00bEME C COOMIOJCHUEM
TpeOoBanmii. PaboTa BEITIOTHEHA aKKypaTHO, Tabmuma 3anonHeHa. [Ipu 3ammre pa®OTHl JaHBI MOITHBIC
OTBETHI Ha 33/IaHHBIC TIPETIOABATEIEM BOIIPOCHI.

- «XOpo1Io» CTaBUTCA B ClIy4ac, KOraa pa60Ta BBbIIIOJIHEHA B IIOJTHOM O6’béMe, HO C HE3HAYHTCIIbHbIM
HapylIeHueM TpeOoBaHui. PaboTa BBINMOIIHEHA aKKypaTHO, HO UMEIOTCS HE3HAUUTEILHBIC HEAOCTAaTKU B
OIMCaHMEe XapaKTePHCTHK MaTepHaia, Tabauna 3arnoiHena. [Ipu 3amuTe paboThI 1aHbBI TOJIHBIE OTBETH HA
3alaHHbIE IIPETI0IaBaTeIeM BOIIPOCHI.

- «yJAOBJIETBOPUTEJBHO» CTaBUTCS B Cllydae, KOTJa padoTa BBHIIIOJIHEHA HE B TIOJHOM O0BEME U C
HE3HAYNTEIbHBIM HapylleHHeM TpeOoBaHui. PaboTa BBIMONHEHA aKKypaTHO, HO HMMEIOTCS HEIOJIHOE
OIMCaHHMEe XapaKTEepUCTUK MaTepuaia, Tabmuna 3anoiHeHa. [Ipu 3ammTe paOoThl TaHBI HEMOJIHBIE OTBETHI
Ha 3aJIaHHbIE IPENoJaBaTesIeM BOIPOCHL

- «HEeY/10BJIETBOPUTEJIBHO» CTaBUTCS B CIydae, KOrJa padoTa BEIITOJHEHA HE B IIOJTHOM 00BEME H ©
HapylIeHHssMH TpeOoBaHuid. PaGoTa BEIONHEHa HE aKKypaTHO M ONMMCAHHE XapaKTepHCTHK MaTepHaia
JIaHbl HE TOYHO, 00pa3Ho, Tabnuia He 3anoiHeHa. [Ipu 3amuTe paGoThl HE JAHO HU OJJHOTO MPABUIBHOTO
OTBETa Ha 3aJJaHHBIC ITPEII0/IaBaTEIEM BOIIPOCHI.

JlaGopaTopHas padora Ne6
HcnbiTanue 1 KOHTPOJIb KayecTBAa 0€TOHA HePa3PYyMIAIIUM CIIOCOO0M.

Iesanb: BUABI U CBOWCTBA OCHOBHBIX CTPOUTEIBHBIX MAaTEPUAIIOB, U3/IEJIUM U KOHCTPYKLUW, B TOM
YUCIIe MPUMEHSAEMBIX [IPU JIEKTPO3ALIUTE, TEIUIO- U 3BYKOU3OJISILIUN, OTHE3AIIUTE, IPU CO31aHUN
PELIEHH JJIsI BJIAXKHBIX U MOKPBIX IOMEIICHUH, aHTUBAHJaJIbHON 3aIUTHI;

Borinoainus padorty, Bl Oynere:

ymemb:

- ONpeneNsaTh COCTaB M pacyeT MoKas3aTeJei WCIIONb30BaHUS TPYAOBBIX M MaTepHAIbHO-
TEXHUYECKHUX PECYPCOB;

- OIpEeNeNSITh KOHTPOJIb KauecTBa OETOHA Hepa3pyLIAOLIUM CIIOCOO0OM.

MarepuanbHoe o0ecnieyeHme:

- MCTOAUYCCKOC YKAa3aHUC 110 BBINTOJIHCHUIO naGopaTopHoﬁ pa6OTI>I;
- BUJIEO (PHIIBM,

- IUTEeparypa.

3aganme:
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N3y4unth ciocoObl HCTIBITAHWA W KOHTPOJb KadecTBa OETOHA Hepa3pyIIAOIIUM CIIOCOOOM.
ITo MeTomMUecKUM yKa3aHHUSIM BBIOJHUTE JIAGOPATOPHYIO paboTy, pe3yibTaT 3aHECTH B TaOJIUILY.
Kparkue TeopeTuueckue cBeIeHUs :

Jlisi OLIEHKH COCTOSIHMS OCTOHHBIX KOHCTPYKIMH HEOOXOAMM BCECTOPOHHHM aHaN3
(GakTOpOB, BIHUAIOLUIMX HA HX OHKCIUIyaTallMOHHBIC XapaKTEPUCTHKH, TAKME KakK IPOYHOCTb,
TOJIIMHA 3alUTHOIO CJIOS, JMAMETP apMaryphl, TEIUIONPOBOAHOCTb, BIAXKHOCTb, aAre3us
HOKpeITUH W T.4. Hepaspymaromume MeToAbl KOHTPOJIS OCOOCHHO aKTyallbHbl, KOTIJa
XapaKTepUCTHKH OETOHA M apMaTypbl HEU3BECTHBI, & OOBEMBI KOHTPOJIS 3HAUYUTEIbHBI. MeTOo b
HK naroT BO3MOXHOCTH KOHTPOJIS KaK B JIaOOPATOPHBIX YCIOBMSIX, TaK M Ha CTPOUTEIbHBIX
IJIOMIAIKaX B IPOLECCE DKCILTyaTaluu.

B yém mirochbl Hepa3pymIaIIEero KOHTPOJIA:

B03M0OKHOCTh HE OPraHN30BBIBATH HA TUIOIIAAKE Ja00pATOPHIO OIICHKH OETOHA.
CoxpaHeHne 1eJI0CTHOCTH MPOBEPSAEMON KOHCTPYKIIUH.
CoxpaHeHHe dKCILTyaTallMOHHBIX XapaKTEPUCTHK COOPYKEHU.

upokas cdhepa npruMeHEHUs.

[Tpu BceM MHOroo0Opaszuy KOHTPOJIMPYEMBIX MapaMeTpPOB KOHTPOJIb MPOYHOCTH OETOHA
3aHUMaeT 0co00€ MECTO, MOCKOJIbKY IPH OLIEHKE COCTOSHHUS KOHCTPYKLMHU OIpPEeISIOUIIM
(akTOpPOM SIBIISIETCS] COOTBETCTBHE (PAKTUUECKOHM MPOYHOCTH OETOHA MTPOSKTHBIM TPEOOBAHUSM.

[Tpouenypa oOcnenoBanuii pernmamentupoBaHa TOCT 22690-2015 u OCT 17624-2012.
OOmwme nmpaBuia mpoBepku kadectBa Oerona m3noxkeHsl B [OCT 18105-2010. Hepazpymrarommuii
KOHTPOJIb IIPOYHOCTH OETOHA MOJIpa3yMeBacT MPUMEHEHHE MEXaHUYECKUX METOI0B (yap, OTPHIB,
CKOJI, BIaBIMBAHNE) U YIbTPA3BYKOBOTO CKAHUPOBAHUSI.

KoHTposb IMPOYHOCTH TOTOBBIX OETOHHBIX KOHCTPYKLMH Kak IHpPaBUJIO IMPOBOAUTCS IO
rpaduKy, B YCTAaHOBJIEHHOM IPOEKTOM BO3pacTe, JUOO MpU HEOOXOAMMOCTH, HallpuMep, Koraa
IUIAHUPYETCS  PEKOHCTpyKUUsA. KOHTpomb MNPOYHOCTH  CTPOAIIMXCS KOHCTPYKUMH — JA€éT
BO3MOXXHOCTh OILIEHUTh pacnaiyOOYHyI0 M OTIYCKHYIO IPOYHOCTb, CpPaBHUTH pealibHbIE
XapaKTepUCTUKU MaTepuaa ¢ NacloOpTHBIMHU.

MeToabl Hepa3pylIaIIEero KOHTPOJIsl MPOYHOCTH OETOHA JIEIST Ha JIBE TPYIIIIHI

I[Ipsimbie (MEeTOABI MECTHBIX

. KocBennbie
pa3pyLueHui)

Y napHblii UMITYJIbC
CkanbiBanue pedpa .
Ypyruit OTCKOK
OTpBIB CO CKaJIbIBAHUEM
[Tnactuueckas nepopmarus
OTpbIB METAIUIMUECKUX AUCKOB

VYapTpa3BykoBoe 00cieI0BaHNe

Ilopsinok BbINOJHEHHs PadOTHI:
1. O3HaKOMHTBHCS C HEPA3PYyMIAIOIUMHU CIocobaMu OeToHa.
2. WByuuth ucnbITaHusa 0€TOHA HEPa3PYIIAOIIAM CITOCOOOM.
3. H3yuuTh KOHTPOJIb KaYECTBA MPOYHOCTH OETOHA.
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http://www.ntcexpert.ru/documents/gost-22690-2015.pdf
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4. 3anosHUTH TaOIUIy.

Xox padoThI:

CTyneHTbl, U3y4yuB CIIOCOOBI MCIBITAHUNA M KOHTPOJb KadecTBa OETOHA HEpa3pyLIAroIIuM
CII0COOOM, HCTIONIB3YS pa3IndyHble HHPOPMAIMOHHO HATJISIIHBIE ITOCOOUS, TOHKHBI 0(OPMUTH
JaHHBIE B KOHCIIEKTE JUIA 1a00OPaTOPHBIX M MPAKTHYECKUX PadoT.

Cpasnumenvnas maodauya memooo8 KOHMPOAA RPOYHOCHU ODemoHa

Hepazpymaromumm Omnwucanue OcoberHoCTH Henocratku
crocobom

OTpBIB CO CKaJIbIBAHUEM

CxanbiBanue pedpa

OTpbIB AUCKOB

VY napHbIi UMITYJIBC

Yupyruit oTcKok

IInactuyeckas
nedopmanus

VbpTpazBykoBoit

®opma npeacraBiaeHus pe3yabTara:
Pe3ynpTarhl 3aHecTH B TaOJIUIy. 3alIUTUTH BBIIIOJIHEHHYIO PaloTy.

Kpurepun oneHku:

- «OTJMYHO» CTaBUTCS B Cllydae, Korja pa0oTa BBIIOJIHEHA B MOJHOM O00BEME C COOIIOIEHHEM
TpeOoBanuii. PaboTa BbINIOJHEHA aKKypaTHO, Ta0yivia 3amojiHeHa. [Ipu 3amure paOOThI JIaHBI TOJIHBIC
OTBETHI Ha 3aJIaHHEIE MPEToAaBaTeIeM BOIIPOCHL.

- «XOPOIIIO» CTABUTCS B CITydae, KOoraa paboTa BEITIOIHEHA B TIOJTHOM 00BhEME, HO C HE3HAUYNTEIbHBIM
HapyieHneM TpeboBanmii. PaboTa BRITIONHEHA aKKypaTHO, HO MMEIOTCS He3HAUUTEIbHBIC HEIOCTAaTKA B
OIMCaHNe XapaKTepPHCTHK MaTepHana, Tabiuia 3anoiHeHa. [Ipu 3amuTe paboThl 1aHbI TOTHBIE OTBETHI HA
3aJlaHHBIC TIPEIT0IaBaATEIEM BOTIPOCHI.

- «yJAOBJIETBOPUTEJBHO» CTaBUTCS B Cllydae, KOTJa padoTa BHIIIOJIHEHA HE B TIOJHOM OOBEME U C
HE3HAUMTEIbHBIM HapylieHueM TpeOoBaHui. PaboTa BBITIONHEHAa aKKypaTHO, HO HMEIOTCS HEMOJIHOe
OlMCaHUe XapaKTePUCTHUK MaTepuaia, Tabimia 3anoiaeHa. [Ipu 3amure paboThl JaHBI HETIONHEBIE OTBETHI
Ha 33J[aHHBIE MIPETIoAaBaTeIeM BOIIPOCHL.

- HEYTOBJIETBOPHUTEIBLHO» CTABUTCS B CIIy4dae, KOr/a paboTa BBIIIOIHEHA HE B ITOJHOM 00BEME U C
HapylieHussMu TpeOoBaHmid. PaboTa BhINONHEHA HE aKKypaTHO W OMHCAaHUE XapaKTEPUCTHK MaTephala
JaHbl HE TOYHO, 00pa3Ho, Tabnwima He 3aronHeHa. [Ipu 3ammre paboTel HE JaHO HU OJAHOTO MPABUIBHOTO
OTBETa Ha 3a/laHHbIE TIPET0/IaBaTEIEM BOIIPOCHI.

T.01.01.03 APXUTEKTYPA 3/IAHUA

IIpakTHyeckoe 3ansiTue Ne8
BbiuepunBaHHe KOHCTPYKTHBHON CHCTEMBbI IPAaKIAHCKOIO0 31aHHS.

Ieab: 3aKkpenuTh 3HAHUA 110 OCHOBHBIM KOHCTPYKTHUBHBIM CX€MaM U KOHCTPYKTHUBHBIM
JjeMeHTaM 31aHui. [IpUBUTH HaBBIKM BBINOJHEHUS APXUTEKTYPHO-CTPOUTEIBHBIX YEPTEKEH.
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Hayunth cTyneHTOB pa3Ouparbcss B MPOEKTHOM JOKyMEHTAlMu. HayuuTbcs NPOEKTUPOBATH
KOHCTPYKTUBHYIO CXEMY 3JIaHUS C HECYHUIMMM CTE€HaMH. BBIYEpTUTH IO 3alaHHBIM IapaMeTpam
KOHCTPYKTUBHYIO CHCTEMY 3JaHUsl C OOO3HAaYCHHEM BCEX KOHCTPYKTHBHBIX 3JIEMEHTOB,
00pa3yroIIKX HECYLIUH OCTOB 3/1aHUs.
Beinosinus padory, Bel Oynere ymersn:
- IOI0MpPaTh CTPOUTEIbHBIE KOHCTPYKIIMU AJIs pa3pabOTKH apXUTEKTYPHO-CTPOUTEIbHBIX
YEepTEKEH;
- rpaduyeckre 0003HaYEHHUs MAaTEPUATIOB U JIEMEHTOB KOHCTPYKIIHH.

MaTtepuanbHoe obecrieyeHue:

- METOANYECKOEC YKa3aHUEC 110 BBITIOJIHCHUTIO HpaKTI/I‘ICCKOﬁ pa6OTBI;

- CTPOUTCIIbHBIC KaTaJIOT'U.

3ananmue:

[o 3aganneiM B Tabnuie | mapameTpaM HEOOXOAMMO BBIUEPTHUTH TUIAH 3/IaHUSI ¢ 0003HAUYEHHEM BCEX
KOHCTPYKTHBHBIX 3JIEMEHTOB, 00pa3ylomX HeCcyIIui ocToB 37aHusl. Ha OCHOBaHWMM HMCXOAHBIX JaHHBIX
BBIYEPTUTH KOHCTPYKTHBHYIO CXEMY 3[aHUS ¢ HECYIIUMH CTEHAMH.

TommuHa HApYKHBIX W BHYTPEHHUX HECYIIMX CTEH, IIAar M KOJIWYECTBO IAroB IMPHHUMAIOTCS II0
3asiaHuo (cM. Tabnuiy 1).

KoncTpykTuBHas cxema BeraepunBaercs B macirade 1:100 Ha mucre popmara A-3 ¢ coOmroneHneM
tpedoBanmii ECK/] u CIIJIC.

KpaTkne TeopeTnuyeckue cBeieHUs:

KoHTypsl KanmuTambHBIX CTEH OOBOINAT TOJICTOW cCIUiomHOW nuHHUewr TommuHoW 0,8-1 mm. Bcee
OCTaJIbHBIE DJIEMEHTHI 00BOIIT TOHKOM cIutomHOM auHueit Toamuaon 0,3-0,5 mm. CaMble TOHKHE JTUHUU —
pasmepHble (ToHkHe cruiomHbie 0,1-0,2 MM) U JTHHUU Pa30MBOYHBIX OCEH (TOHKHE IITPUXITYHKTHPHBIE).
Ocwu Ha Bcex dyepTexax 0003HA4YarT KpyKKoM auameTpoM 1o 10 mm. BepTukanbHbIe ocu cieBa HampaBo
MapKUpPYIOT UH(ppaMH, TOPH3OHTAIBHBIC OCH CHH3Y-BBEpX — OOIbIIMMU OyKBaMH PyCCKOro aiasHTa,
MCKITI0uast GYKBBI E (TOYKM» MOTYT MOTEpAThCA WM He Iponedartatbes), 3 (cxoxa ¢ mueppoii 3), U
(«XBOCTHK» MOXKET IMOTEPATHCS WK He mponeyarathes), O (cxoxa ¢ uudpoii 0), b (cxoxa ¢ 6yksoii b), bl
(cxoxa c mudpoii 11), b, FO (cxoxa ¢ mudpoii 10).

CneBa W BHM3Y OT uUepTeka IJIaHA HAHOCAT TpU pa3MepHble JUHUU. [lepBas NuHUS — pa3Mepbl
MPOEMOB M TMPOCTCHKOB Ha HApPY>KHOW CTEHE; BTOpAasi — PAacCTOSHUS MEXIy pa3OWBOYHBIMH OCSIMH; Ha
TpeThe pa3MEepHOW JIMHUU MPOCTABISAIOT OOIIMe rabapuTHBIE pa3Mepsl 3AaHus. llepBas auHUS DOKHA
OTCTOATH OT cTeH Ha 10-15 mm, crienyroniue Ha 5-7 MM ApyT OT Apyra.

BHyTpy nnaHOB NpPOCTABIAIOT IETIOYKH Pa3MEPOB IO BHYTPEHHHUM TpaHsSM CTE€H IOMEIIeHHUH,
MOKa3bIBAIOT TOJIIMHY BHYTPEHHHUX IIEPETOPOIOK U CTEH (C NPUBI3KOI K pa30MBOYHBIM OCSIM).

KoopanHaunonHass ocb — YycJOBHas JHMHUS B IUIaHE, OMNPENEIISIONIas MECTOINOJOXKEHUE
BEPTUKAIBHBIX 3JeMEHTOB. KOOpIMHAIMOHHBIE OCH HAHOCSAT HAa HM300pakeHWe 3/1aHus, COOPYKEHUS
TOHKMMHU IITPUXITYHKTUPHBIMH JIMHUSIMU, 0003Ha4YaroT apabCkumu nudpaMyd W MPONUCHBIMH OYKBaMU
pycckoro andasura B Kpyxkax ©D6-12 mm (B coorBercTBHM C pucyHKOM 1). IlocrnemoBarenbHOCTBH
0003HaYCeHU I KOOPAMHAIIMOHHBIX OCEH PUHUMAIOT T10 TUIaHy CJIEBa HAIIPaBO U CHU3Y-BBEPX.

|
1-3mm |
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Pucynox I - llpasuna ogpopmnenuss KoopoOuHayUoOHHbIX Ocell

[IpaBuna onpenencHus NPUBSI30K KamuTaIbHBIX CTEH.
Ilpusaska — 3T0 paccTosiHME OT KOOPAMHALIMOHHON OCH O BHYTpEHHEW IrpaHu cTeHbl. lIpuBsa3ka
JOJKHA 00eCTIeYBaTh MUHUMAJIBbHOE OIMPAHNE IIUTHI IEPEKPHITHS.

IMpuBsi3ka HAPYKHBIX HECYIIUX CTEH:
BryTpeHHSS TpaHb CTEHBI CMeEIAeTcs ¢ KOOpAMHANMOHHON ocu Ha 120 MM (B COOTBETCTBHH C
pUCYHKOM 2).

,Jl/f,,
- ® 520 120
N
(A b ® ©
%a 2 % 640
b )
©
,Jl/i,,

Pucynox 2- Ilpuésaska napysicHuIX HeCyuwux cmeH.

IIpuBsizka HAPYKHBIX CAMOHECYLIUX CTEH:
BHyTpeHHSISI TpaHb CTEHBI COBIAJACT C KOOPAMHAIMOHHON OChbI0 («HyJeBas NpHUBS3Ka») (B
COOTBETCTBHUHU C PUCYHKOM 3).

640

© bt
@

Pucynox 3 - Ilpussaska HapydicHbIX CAMOHECYUUX CHIEH.

IIpuBsi3ka BHYyTPEHHUX CTEH:
KoopaunanmnoHHas 0Ch COBMAIAET C TEOMETPUIECKOM OCBIO («0CeBast MPUBSI3KaY) (B COOTBETCTBUH C
pucyHKoM 4).

® 1 Jeo
— N
5
L T A BT
4/\/*,
®
2

Pucynok 4 - Ilpussaska 6HympeHHux cmem.
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Tak:ke MOKHO HCII0/IB30BATh CJ1EAYIOLIYI0 IPUBSI3KY:

- HapyHbI€ HECYIIHE KUPIHYHBbIE CTEHBI — 200MM;

- BHYTPEHHHUE HECYIIMEe KUPIIUYHBIE CTEHBI — OCEBasl MPUBSA3Ka;
- Hapy>KHbIE ITaHeJIbHbIE CTEHBI — 80MM;

- BHyTpPEHHHE [IaHEJIbHbIE CTEHBI — OCEBas IPUBSI3KA.

Tab6auua 1. UcxonHble faHHBIE VI MOCTPOEHH KOHCTPYKTHUBHOI cXeMbl 31aHUA

Hcxonn Homep BapuanTa

bre 1 2 3 4 5 6 7 8 9

JaHHBIE

10

CreHa
HAPYKH
as

KHpIH maHeJ1 KHPIIHA nmaHeJ1 MmaHeJ1 KHUPpIIHA MmaHeJ1 KHUPpIIHA nmaHeJ1
YHad bHasA YHadA bHasl bHasl YHad bHasl YHad bHas

KHPIH
YHasi

Crena
BHYTpe
HHASA

KHpIH maHeJ1 KHPIIHA MmaHeJ1 MnmaHeJ1 KHUPpIIHA MmaHeJ1 KUPpIHA nmaHeJ1
YHadA bHasA YHadA bHasl bHasl YHad bHasl YHad bHas

KHPIH
YHasi

Toamm
Ha
“azlyx"‘“ 640 350 510 400 450 720 300 640 420
CTEH
(Mm)

720

Toamm
Ha
":}{ge 380 160 380 120 160 380 180 380 200
CTEH
(MMm)

250

Toammu
HA
nepero 250 80 250 80 80 250 80 250 80
POIKHU
(Mm)

250

Iar
Npo10JI
bHBIX 6600 4500 6300 6000 5400 4200 6300 5400 4800
CTeH
(Mm)

5700

Koanue
CTBO
npoao 3 4 3 4 3 4 3 4 3
BHBIX
IAToB

Hlar
nomnepe
YHBIX 4800 3000 4800 3600 6000 6300 3900 3300 6300
CTeH
(Mm)

5400

Koanue
CTBO
nomnepe 4 2 4 2 4 2 4 2 4
YHbIX
HIaroB
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KoncTpykTHBHAs cxeMa
BeckapkacHas ¢ monepeyHbIMHU
HeCYIMMH CTEeHAMH
BeckapkacHas ¢ IpoxoJIbHBIMA
HECYIIMMH CTeHAMH
BeckapkacHasl ¢ IonepeYHbIMHA
HeCYIIMMH CTEeHAMH
BeckapkacHasi ¢ npoxoabHbIMU
HeCYIIMMH CTEeHAMH
BeckapkacHas ¢ monepe4YHbIMHA
HeCYIIMMH CTEeHAMH
BeckapkacHasi ¢ Ipox0JIbHBIMHA
HECYIIMMH CTEeHAMH
BeckapkacHasi ¢ oNepeYHbIMHA
HECYIIMMH CTEeHAMH
BeckapkacHasi ¢ mpox0IbHBIMUA
HECYIIMMH CTEHAMH
BeckapkacHasi ¢ onepeYHbIMHA
HECYIIMMH CTEeHAMM
BeckapkacHasi ¢ IpPoOa0JIbHBIMHU
HECYIIMMH CTEeHAMH

Heas pa6orbl: BeiuepTuTh 1O 3aJaHHBIM IapaMeTpaM KOHCTPYKTHBHYIO CXEMY 3[aHUS C
0003HaYCHUEM BCEX KOHCTPYKTHUBHBIX 3JIEMEHTOB.
[opsimox BeITIOTHEHHS PaOOTHI:

1. OnpenennuTs KOHCTPYKTUBHYIO CXEMY 3/IaHUs, HAIIPaBJIEHUE HECYIIUX CTEH, OMOP.

2. Hanectu npononbpHBle W TOMNEpeyHble MOJYJIbHBIE KOOPAMHALMOHHBIE OCH, YCTaHOBHUB
pa3Mepsl MEKAY HUMH COTJIACHO 33IaHUIO (CMOTPH MPHUJIOKEHUE A).

3. BbImonHuTh MpUBA3KY HapyXHBIX U BHYTPEHHHUX CTEH K MOLYJIbHBIM KOOPAMHALIMOHHBIM

OCSIM, CUMTAs], YTO TOJIIMHA HAPYXKHBIX CTEH Oy,p =640 MM, TOJIIMHA BHYTPEHHHUX CTEH Oy, =380 MM, npu
ATOM CJIEyeT YeTKO YCTAaHOBUTH XapakTep padOThl CTEH: HECYIINH, CAMOHECYIIUH H T.1.

4. Paboty cnexyet BeimonHATh B MaciTade 1:50,1:100.

5. N300paxeHHBIN TUIaH 3MaHUS JIOJDKEH JaTh MPEJACTaBICHHE 00 ero KOH(UTypalud U
pa3Mepax COrIaCHO MOJYYCHHOTO 3a/IaHuUs.

BrluepunBanue miaHa peKOMEHJYeTCsl HaYMHATh ¢ HaHECEHHs! pa30oMBOUYHBIX oceil. C Hapy>KHOH
CTOPOHBI IIJITAHOB HEOOXOANMO NPOCTABIISATH [IBE pa3MEPHbIC JTMHUU:

- pa3Mepbl MeKIy Pa30UBOYHBIME OCSIMH BCEX HECYIIUX KOHCTPYKIUH (CTEH, CTOIOOB);

- o0Omiue rabapuTHBIE pa3Mepbl MEXIY KpallHUMU Pa30MBOYHBIMHU OCSIMH 3[JaHHSI.

3a mocieaHedl pa3MEpHOM JIMHHUEW pa3MElaloT B KPYKKaX MapKU MOMEPEYHbIX U MPOJOJIBHBIX
pa3buBouHBIX ocedl. Ha Bcex miaHax JMHUHM CEKyLIEW IUIOCKOCTH Pa3pe30B IOJDKHBI ObITh 0003HAUEHBI
nudpamu, a HanpaBJIeHUE B3IJIsJIA TOKa3aHO CTPETKaMH.

Ha yepreskax mIaHOB ITAXKEHW HAHOCHT:

® KOOPIMHALMOHHBIE OCH TOHKHMH IITPUXIYHKTHPHBIMHM JIMHUSMH C JUIMHHBIMH LITPUXaMH,
0003Ha4a0T apabckuMu UdpaMy U IPONUMCHBIMUA OYKBaMH PycCKOro ajndaBuTa B Kpy>KKax AUaMETpoM 6-
12 mm;

® TOJIIIMHY CTEH U UX MPUBS3KY;

® HAapy)KHbIE pa3Mephl: U1 KUPIUYHBIX 3JaHUH — 2 pa3MepHbIe JIMHUU: TIepBasi — pa3Mepbl MEXTy
MIPOMEXKYTOYHBIMU OCAMH 37JaHMS;, BTOpas — MEXAY KpallHUMH OCSIMU 3/1aHUS;

JUIsL KPYITHOIIAHETbHBIX 3/1aHUH — 2 pa3MEpHbIC JIMHUM: NEpBas — MEXIy POMEXYTOUHBIMU OCSMU;
BTOpasi — MKy KpalHUMH OCSMHU.

Pa3meps! 11 mpoeMoOB ¢ 4eTBEPTAMHU yKa3bIBAIOT [0 HAMMEHBIIIEH BEIUYMHE MTPOeMa.

Pa3zmMepHy1o JIMHUIO Ha €€ MePEeceUeHUIX C BEBIHOCHBIMHU JIMHUSIMH OIPaHUYHMBAIOT 3aCE€YKaMHU B BHJE
TOJICTBIX OCHOBHBIX JIMHUM JUIMHOU 2-4 MM, IPOBOJAUMBIE C HAKJIOHOM HOJT YTIIOM 45° k pa3MepHOH JIMHUH.

Pasmeps! nmpoctasisrot mpudrom Ne 3, 5.
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OCHOBHBIE HCXOHBIC TaHHBIC JJIsl TPOCKTUPOBAHUS JKUIIBIX 3TaHUMH.

Hopsinoxk BeiNoJIHEHUsI pa0OThI:

1. Hanocstcs pasOuBounble ocu. IIpomosibHBIE OCH, pPACCTOSIHUE MEXIY KOTOPBIMH
Ha3bIBACTCSI «IPOJETOM», O0O3HAYAIOT 3arylaBHBIMH OyKBaMH pycckoro andasuta (CHH3Y-BBEPX)
[TonepeyHble OCH, pacCTOSHHE MEXKIY KOTOPHIMH HAa3bIBAIOT «IIarom», o0O3HadaroT Iuppamu (cieBa
HaIpaBo).

2. OCyIIECTBISIOT MPHUBA3KY HECYIIMX KOHCTPYKTUBHBIX DJIIEMEHTOB K MOJIYJIBHBIM
pa3OMBOYHBIM  OCSIM. «IIPHUBSI3KOW» KOHCTPYKIIMM HA3bIBAETCSI PACCTOSIHAE MEXAY MOJYJIbHOM
Pa30MBOYHON OCHIO ¥ TPaHBI0 KOHCTPYKIINH.

3. BrruepunBaroTcst pasmepHble IMHUM (TIepBasi — Ha PacCTOSIHUK 15MM OT Hapy)KHOHM TpaHU
CTEHBI, PACCTOSHUE MEX/1Y CIEAYIOUIMMH Pa3MEPHBIMH JUHUAMU — 8MM) U HAHOCSITCSI pa3Mephl.

4. BrinonHseTcst HaANKCh: TUIaH 30aHMsL.

5. 3anonHseTcs MTaMI JINCTA.

Xoa pabdoTbI:

- ONIpPENIeJINTh BAPUAHT, [0 KOTOPOMY HEOOXOIMMO BBIOJIHUTE MPAKTHYECKYIO padoTy;

- COTJIaCHO JaHHbIM TaOmuubl 1 «VcxomHble NaHHBIE ISl MMOCTPOCHUST KOHCTPYKTUBHOW CXEMBI
3MIaHHS», ONIPEIENIUTh HEOOXOJUMBIE MapaMeTPhl KOHCTPYKTUBHOMN CXEMBbI 3/IaHHUS,

- BBITIOJIHUTH KOHCTPYKTHBHYIO cxeMy B MacmTabe 1:100 Ha nmcre dhopmarta A-3 ¢ coOmroneHnemM
tpedoBanmii ECK/] u CITJIC.

- TOTOBYIO paboTy 3alIUTUTb.

®opma mnpeacrtasjeHusi pesyabtara: Odopmurh deprexxku Ha JucT dopmara A-3. 3amUTUTDH
BEITIOJTHEHHYIO padoTy.

Kputepun ouenku:

- «OTJMYHO)» CTaBUTCS B Cllydae, Korja paboTa BBIIOJIHEHA B MOJHOM 00BEME C COOOaEeHUEM
tpedoBanuit ECK/I u CIIJIC. PaGoTa BbIOJIHEHA aKKypaTHO, ITaMIl 3anonHeH. [Ipu 3amuTe paboTsl gaHbI
TIOJTHBIE OTBETHI HA 3aJJaHHBIE TPETIOAABATEIEM BOIIPOCHI.

- «XOPOILI0» CTAaBUTCS B CIy4ae, KOr/ia paboTa BBIITOJTHEHA B ITOJTHOM 00bEME, HO C HE3HAUYUTEIHHBIM
HapywmenueMm tpedoBanuii ECKJ[ u CIIJIC. PaGoTa BbImoiHEHa aKKypaTHO, HO UMEIOTCSL UCIIPABJICHUS Ha
mucte, mramn 3anoiHeH. [Ipu 3amure paboTHl JaHbI MOJHBIE OTBETHl HAa 3aJlaHHBIE IMpPENOJaBaTesIeM
BOTIPOCHI.
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- «y/JA0BJIETBOPUTEJLHO» CTAaBUTCS B Cliydae, KOTja padoTa BHIIIOJIHEHA HE B TIOJTHOM OOBEME U C
He3HaunTeIsHBIM HapymeHueMm tpedosannii ECKJ] n CIIJIC. PaGora BeImOIHEHA aKKypaTHO, HO HUMEIOTCS
WCIIPaBIICHUS Ha JIMCTE, ITaMIl 3anoiHeH. [Ipu 3ammre paOoTHl MaHBI HETONHBIC OTBETHl HA 3aJJaHHBIC
MperoaaBaTeIeM BOIPOCHI.

- «HEYJIOBJIETBOPHUTEILHO» CTABUTCS B CIIydae, KOr/a paboTa BBITIOIHEHA HE B MOJHOM 00bEME U C
napymenusmu TpedoBannit ECKJI n CIIIC. PaboTa BbInoTHeHa HEaKKypaTHO U IMEIOTCS UCTIPABIICHIS Ha
JIUCTE, 1ITaMIl He 3amoyiHeH. [Ipu 3amuTe paboThl HE JAHO HHU OJTHOTO MPABHJILHOTO OTBETA HA 3a/laHHBIC
Mpero/iaBaTeneM BOIPOCH.

IpaxkTnyeckoe 3ansitue Ne9
Omnpenesienue riiyOuHbI 3a/10:keHus: GyHaaMmenTa. BoluepunBanue cxeMbl Paciosi0KeHu st
bynaamenToB.

Henn:

- 3aKPENUTh 3HAHUS 110 OCHOBHBIM KOHCTPYKTHUBHBIM TUIIaM (YHIAMEHTOB,;

- HAYYHTh CTYJIEHTOB I0JIb30BaThCs HOPMATHBHO-CIIPABOYHOH JTUTEPATypPOH;

- IPUBUTH HABBIKY BBIITOJHEHUS M YTEHUsI CTPOUTENBHBIX YePTeKeil, BEIYEpUNBATh 110 3aJaHHBIM
napameTrpaM KOHCTPYKTHBHOE pelieHue (pyHIaMeHTOB ¢ 0003HaU€HHEM BCEX KOHCTPYKTHUBHBIX HJIEMEHTOB.
Boinosinus padorty, Bel Oynere ymerb:

- OIPEISNISATh TIYOHHY 3aJI0KEeHUS PyHIaMECHTA;
- rpaduueckre 0003HAYCHHS] MATEPHAIIOB U DJIEMEHTOB KOHCTPYKLIUH.
MarepuajabHoe o0ecrieyeHue:

- METOANYECKOE YKa3aHHE T10 BHIIIOJIHEHUIO IPAKTUIECKOM paboThI;

- CTPOUTEINIbHBIE KaTaJIOTH;

- CHull «CTtpourenpHasi KIMMAaTOJIOTHS.

3aganue:

[To mnany 3manus (cM. [Ipunokenue 2) momoOpaTh 3JIEMEHTHI JICHTOYHOTO COOpHOTrO (hyHIaMeHTa
(pynmamenTtHbie moaymIKy 1 GyHIAMEHTHBIC OJIOKH).

Berueptuts mian dyanamentoB B M 1:100 u pazpessr (1-1, 2-2) mo HecymuM cTeHaM 31aHUsL.

[Ipoxymate MeponpusTHs MO 3amuTe QyHIaMEHTa OT BJard.

Kpartkue TeopeTuueckue cBegeHus:

JlenrouHblil QyHIAMEHT NpeAcTaBiseT OO0 CIUIOLIHYIO WJIM INPEPBIBUCTYIO JIEHTY, KOTOpas
MOBTOPSIET OUEPTaHMS KAIIUTAIBHBIX CTCH 31aHHA - HECYIIUX U CAMOHECYIIIHX.

COopHbIe IeHTOUHBIE (DYHIAMEHTBI COCTOAT U3 Kesie300eTOHHBIX pyHIamMeHTHBIX noayek (DJT) u
OeToHHBIX hyHIaMeHTHBIX 0710K0B (PBC) (B COOTBETCTBUH C PUCYHKOM 5).

@DyHIaMEHTHBIE TUTUTHI YKJIaAbIBAIOT HEIOCPEICTBEHHO HAa OCHOBaHME, a OJIOKM Ha IIEMEHTHO-
MIECYaHBII pacTBOp ¢ 005A3aTENbHOMN MEePEeBA3KON IIIBOB.

Hlupuny QyHIAMEHTHBIX MOAYyIIEK (MOAOMIBEI (PyHAaMEHTa) NPUHIMAIOT HA OCHOBaHUM pacyeTa, B
3aBHCHUMOCTH OT JEHCTBYIOIIEH HArpy3KH U HECYIIel CIIOCOOHOCTH IPyHTA.

[lpr BBINONHEHWH TIPaKTHYECKOH pabOThl IMIUPUHY MOJOWIBHl  (PyHIAMEHTa MpPUHUMAEM
KOHCTPYKTHBHO (cM. mipuiioxenue b).

Pucynox 5 - Bapuanm cooprozo nenmounozo ¢ynoamenma: I1-gpynoamenmuutii o10x, @bC; 2-
YeMeHMHO-NeCcHUansvlli pacmeop, 3-gynoamenmuas nooywka, @JI1.
uprna QyHIaMEHTHBIX OJIOKOB MPUHUMAETCSI B 3aBUCUMOCTH OT TOJILMHBI cTeHbI (cM. Tabmuiy
2).
Tabnuua 2.
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ToamuHAa CTEeHbl, MM Toamuua 6J10Ka, MM
380 400
510 500
640 600

Fﬂyﬁuua 3A102CeHUA J1IEHMOYHO020 ([)yndamenma — 9TO PACCTOSAHHUE OT IMOBEPXHOCTHU 3€MJIIM 10

MTOIOMIBHI (PyHIAMEHTA.

OmnpenensieTcss Ha OCHOBAaHWMHM pacueTa, 3aBUCUT OT BHJAa TPYHTOB, HOPMATUBHOW TIyOHHEI

MpoMep3aHusl TPyHTa, OT TEMIEPATypHO-BIAKHOCTHOTO PEXXUMa 3[aHUSl B MEPUOJ IKCIUTyaTallid U OT
KOHCTPYKTHUBHBIX OCOOCHHOCTEH 3/1aHMsI- HATMYHUE TTOABAJIA, IIOKOJIBHBIX 3TaXeH U T.1I.

[Ipy BBINONHEHMHM TNpPaKTHYECKOH pabOThl TIyOMHY 3aJoXeHusi (yHIaMEHTa NpPUHHUMAaeM

KOHCTPYKTHUBHO, YYHTHIBAs HAJIWUYHME TOJBANA WIA TEXHUYECKOTO TOJIMNOIbSI M TO, YTO B 3IaHUH C
[I0/IBaJIOM Tro1omBa (yHIaMeHTa pacronaraercs Ha S00MM HIDKe OT YPOBHS ITOJIa TTOBAIA.

Mapkupogka 31emenmos Qynoamenma npuHAmMA cieoyroua:
- pynpamenTHbIX nogymek @JI 10.24-3,

rae ®JI - pyHIaMeHT JeHTOYHBIIH;

10 - HoMHMHANTBHAS IIUPUHA, 1M,

24 - HoMUHaJIbHAS AJIMHA, 1M,

3 - rpy1mmna mno Hecyleld CiocoOHOCTH.

- pyanamenTtHbIX 6510k0B DBC 12.4.6,

rae @BC - pynnameHTHBIN OJ0K CIUIOUTHOM

12 - HoMuHaJIbHAA TJIMHA, M,

4 - HOMHMHaJIbHAS! IIUPHUHA, M,

6 - HoMHUHaNTBHAsI BBICOTA, IM.

IMopsok BbINOIHEHHST Ppa0OTHI:

1. IlpoBecTn KOOPAMHANIMOHHYIO OCh C YKa3aHHEM €€ 0003HAUCHHS.

2. [Toka3aTh CTEHY C COOTBETCTBYIOIICH IPUBSI3KOM.

3. Berueptuth (GyHIaMEHTHBIE OJIOKHM, TMOKa3aTh NpHBS3KY. [IpuBs3ka QyHIAMEHTHBIX OJOKOB

IIPUHUMACTCA TaKad K€, KaK y CTCH.

4. BeruepTuth GyHIAMEHTHYIO TUTUTY C COOTBETCTBYIOIICH MIPUBA3KOH. [ onpeneneHus IpuBsI3KU

(yHIaMEHTHON TIUTHI HEOOXOAMMO ONpeAeiuTh BeNIWYMHY BbUleTa @ W TpudaBUTHL K HeEi
COOTBETCTBYIOILYIO MIPHUBS3KY (PYHIAMEHTHBIX OJIOKOB (B COOTBETCTBUH C PUCYHKOM 6).

g 1200-600 _ 3004001

480,120
|

a b a

C

780 1420
1200

Pucynox 6 - Onpedenenue senuuuibl c8ecoa.

5. Hanectn ypoBens ormetku +0.000, otmeTkH 00pe3a ¢pyHaaMeHTa.

6. BeraepTuTh KOHCTPYKIIHIO IEPEKPBITUS C TTOJIOM, TOMIUHON 300 MM.
7. IIpoBecT ypoBeHb TOBEPXHOCTH 3EMITH

8. OTI0XHUTH YPOBEHD MOBANIA I TEXHUYECKOTO TOTIOIBSI.
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9. OnpenenuTh OTMETKY MOIOMIBBI PyHIaMEHTA.

10. OmnpenenuTs HEOOXOIUMOE KOJIMYESCTBO OJIOKOB IO BBICOTE (B COOTBETCTBHH C PUCYHKOM 7).
BeicoTra ¢pyngamenTa onpeneJisieTcs:

24-03=21m,10e

2,400M - oTMeTKa MOIOMIBEI (PyHAAMEHTA;

0,300m - oTmeTKka oOpe3a pyHmaMeHTa.

Konnuectso 6okos onpenensercs: 2.1—0.3=18m,

rae 0,3M- BeicoTa PyHAAMEHTHON TOTYTITKH.

1,8:0,6 =306n0ka.

Ecam HeT BO3MOXXHOCTH TIPUMEHHUTH OCHOBHOM OJIOK BBICOTOM 600MM, IMpuMeEHsIeM T0OOpHBIH 010K

300mMMm
: i +0.000
-0.300
-0700°
-1900
-2400
Pucynox 7 - Onpedenenue evicomul hynoamenma.

11. [IpopaboTars MeponpusaTus 10 3ammuTe GyHIaMEeHTa OT BJIary.
12. Odopmuts geptex ¢ yderom TpedoBanuii CIIJIC - Bce anmemMeHTHI, KOTOpBIE MOMAAIOT B

ceueHrue OOBECTH CIUIOIIHOW TOJICTOW JMHHEW, THIPOU3O0JIALMIO CIUIONIHON YTOJIICHHOH, JIMHUIO I0Jia
CIUIOLIHOM TOHKOW JTMHHUEH.

Xox padoThI:

1. TOHKMMH IITPUXITYHKTUPHBIMU JINHUSIMUA HAHECTH BCE KOOPAWHAIIMOHHBIE OCH ¢ 0003HAYCHUEM.

2. CornacHo ceueHHto QyHIaMEHTa, BBIYEPTUTh MPHUBSI3KY (QYHAAMEHTHBIX TOAYIIEK.

3. Hanectu npuBs3ku (yHIAMEHTHBIX IUTUT K KOOPIUHALUOHHBIM OCSIM.

4. BpimonHuTh packiaaky (pyHIaMEHTHBIX NOAYIIEK, HAYMHAS C JICHT M0 HECYLIMMU CTEHAMH.

5.3amapkupoBaTh BCE 3JIeMEHTHl (yHIaMEHTa, HAHECTH IMO3UIMH M Pa3MEepPbl MOHOJIUTHBIX
YYacTKOB.

6. Odopmuts ueprex ¢ yuerom tpeboanuii CIIJIC - dyngamenTHeie monymku u MY oOBectu
CIUTOIIHOM TOJICTOW JIMHKEH, ITPUXOBKY MY BBITOJIHHUTH CIUIOIIHOM TOHKOW JTMHUEH (cM. npuiioxenue E).
Hanectu monoxeHne ceKymux MmI0CKOCTEH.

7. 3anoMHAT CHeH(pUKAIIHIO.
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PyHAaMEHTHAA NoAYWKA

®n12.24
CTpyKTypa ycnoBHoro
0603HaueHNA:
. ®J1 - hyHAAMEHT NEHTOUHBIN
o /7 77 23%0/ wupuHa 12 am (1200 M) |
=4 7/ NS AN AnnHa 24 am (2400 mm)
b | 600: 800: 1000; L1
oAy = o

'1200: 1400: 1600 "

- hyHAAMeHTHas
banka

OTMOCTKa

_necuamas _~ \“l . .
NOACKINKa A \

AA\,
X
p218u “c,
3aganue 71 TPaKTHIeCKOU paboThI 2
Muonn HIupuna
Ne Ormerk | OTMeTK puHa MOAYIIKH O] MupuHa noaymwKu
OTMeTKa NMOAYIIKH MO
Bap oBpesam a a moJjia HADVIKHYIO HAPYKHY 10 10/ BHYTPEHHIOI0
pess 3eMJIIMLM | moaBaJjia PysxHy CaMOHeCYIYyI0 HECYIIYI0 CTEeHY
HeCYLIYIO CTeHY
CTEeHy

1 -0.420 -0.500 -1.900 1200 1000 1400
2 -0.420 -0.600 -2.100 1000 800 1200
3 -0.420 -0.700 -2.400 1200 1000 1400
4 -0.420 -0.800 -2.600 1000 800 1200
5 -0.420 -0.900 -2.500 1200 1000 1400
6 -0.420 -1.000 -2.000 1000 800 1200
7 -0.400 -0.500 -1.800 1200 1000 1400
8 -0.400 -0.600 -1.900 1000 800 1200
9 -0.400 -0.700 -2.100 1200 1000 1400
10 -0.400 -0.800 -2.400 1000 800 1200
11 -0.400 -0.900 -2.600 1200 1000 1400
12 -0.400 -1.000 -2.500 1000 800 1200
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13 -0.400 -0.500 -2.000 1200 1000 1400
14 -0.420 -0.600 -1.800 1000 800 1200
15 -0.420 -0.700 -1.900 1200 1000 1400
16 -0.420 -0.800 -2.100 1000 800 1200
17 -0.420 -0.900 -2.400 1200 1000 1400
18 -0.420 -1.000 -2.600 1000 800 1200
19 -0.420 -0.500 -2.500 1200 1000 1400
20 -0.400 -0.600 -2.000 1000 800 1200
21 -0.400 -0.700 -1.800 1200 1000 1400
22 -0.400 -0.800 -1.900 1000 800 1200
23 -0.400 -0.900 -2.100 1200 1000 1400
24 -0.400 -1.000 -2.400 1000 800 1200
25 -0.400 -0.500 -2.600 1200 1000 1400
26 -0.400 -0.600 -2.500 1000 800 1200
27 -0.420 -0.700 -2.000 1200 1000 1400
28 -0.420 -0.800 -1.800 1000 800 1200
29 -0.420 -0.900 -1.700 1200 1000 1400
30 -0.420 -1.000 -2.300 1000 800 1200

®opma mnpeacraBienusi pesyabrara: Odopmuts deprexkum Ha mucT Qopmara A-3. 3amUTHTH
BBITIOJTHEHHYIO pa0oTy.

Kputepum ouenku:

- OTJIMYHO)» CTaBUTCS B TOM Clly4yae, Korja pa0boTa BBIIOJIHEHA B MOJHOM 00bEME C COOMI0ACHUEM
tpedoBanmii ECK/] u CIIJIC. PaGoTa BrIITOIHEHA aKKypaTHO, IITaM 3anoiHeH. [Ipu 3ammure paboThl JaHbI
TMIOJIHBIE OTBETHI HA 3aJJaHHbIE MPETNoaBaTeIeM BOIPOCHL.

- «XOpoILUNO» CTaBUTCA B TOM Cilyyae, Korza paboTa BBIIIOJHEHAa B IIOJIHOM 00BEME, HO C
He3HaunTenbHbIM HapymieHneM Tpebosannit ECK/] n CIIJIC. PaGoTa BbImoHEeHa akKKypaTHO, HO UMEIOTCS
HCIIPpaBJICHUA Ha JIUCTC, LITaMIl 3aIlI0JIHCH. HpI/I 3alIuTe pa6OTI)I JaHbl IIOJIHBIC OTBCTHBI HA 3aJaHHBIC
MpernoaaBaTeaeM BOIPOCH.

- «yAOBJIETBOPHUTEJIBHO» CTaBUTCS B TOM Clly4yae, KOrja padoTa BBIIIOJHEHA HE B ITOJTHOM 00BbEME U
¢ He3HauuTelbHbIM HapyineHueMm tpeboBanuii ECKJ[ u CIIJIC. PaGora BbINOJHEHA aKKypaTHO, HO
HUMCIOTCA HMCHPABJICHHA HA JUCTC, HITaMII 3aIlI0JIHCH. HpI/I 3aluTe pa6OTBI JaHbl HCIIOJIHBIC OTBCTHI HaA
3aJaHHbIEe PENOAABATENIEM BOIIPOCHI.

- «HeY/10BJIETBOPUTEJILHO)» CTABUTCS B TOM Cllydae, Koraa paboTa BEIIIOJHEHA HE B IIOJIHOM 00bEME
u ¢ HapymenusiMu TpedoBanmii ECKJ] u CIT1JIC. Pabora BbInONHEHa HEAKKYPATHO U HMEIOTCSI
WCHpaBJICHUs HA JIUCTE, IITaMN He 3anoiHeH. [Ipu 3amuTe paboThl HE JaHO HU OAHOTO MPAaBUIIBHOTO
OTBETa Ha 3aJlaHHbIE [IPENOJaBaTEIEM BOIPOCHI.

IIpakTyeckoe 3ansaTue Nel0.
Onpenenenue KoJMYecTBA U XapaKTepa padoTsl nepemMblyek. BoluepunBanue
nepeMbI4eK HA/l OKOHHBIM HJIHM ABEPHBIM IIPOEMOM.

He.m;: HAaYy4YUTBCA pPACCUUTBHIBATDH HpOéMH B KHUPIIMYHBIX CTCHAX, 3aKpPCIIUTH 3HAHUA II0
BOIIPOCY APXUTCKTYPHO-KOHCTPYKTUBHBIC JJICMCHTBI CTCH, HAYYUTb CTYACHTOB I10JIb30BATHCA
HOpMaTHBHO'CHpaBOqHOﬁ HHTepaTypOﬁ, INPUBUTH HABBIKU BBIITOJIHCHUA W YTCHHUA CTPOUTCIBHBIX
LIepTC)KeI\/'I. BI)ILIepTI/ITI) NEPEMBIYKN Ha/l OKOHHBIM HJIM ABCPHBIM IIPOCMOM B KHpHI/I‘IHOﬁ KJIaJKe.
OHpeI[CJ'H/ITB KOJIMYCCTBO U XapaKTEp pa6OTI>I NEPEMbIYCK

Beinosinus padory, Bel Oynere ymers:
- 1oAOMpaTh CTPOUTENbHBIE KOHCTPYKIIMH JIJIsl pa3paOb0TKU apXUTEKTYPHO-CTPOUTETBHBIX
YepTekKEH;
- rpaduueckre 0003HaYEHHS] MAaTEPHAJIOB U 3JIEMEHTOB KOHCTPYKLIUH.
MarepunanbHoe obecnieyeHue:
- METO/IMYECKOE YKa3aHHE IO BBIITOJIHEHUIO TPAKTHUYECKON paboThI;
- CTPOMTEJbHBIE KaTalIoIH;
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- CHull «CtpourenbHas KITMMaTOIOTHI.

3aganue:

1. BBINOMHUTE pacyeT OKOHHBIX IIPOEMOB, PACIOJIOKEHHBIX B HApYKHOM CTEHE.
Mapky OKOH NPUHSATH MO 33JaHHI0 (CM. IpuiiokeHue B).

Kparkue Teopernyeckue cBeieHUS:

1. Mapxkuposka okHa O/ PC3 15-18:

O/l — okHO JIepeBSIHHOE

PC3 — pa3nenbHO-CrIapeHHOM KOHCTPYKIHUM C TPEMS CTEKJIaMu

15 — BrICOTA, IM.

18 — mupuna, aM.

2. Brimonnsem pacuer okonHoro npoema mapku O/f PC3 15-18:

1800 + 10 + 10 = 1820 mwm,

rae 10MM - 3a30p AJ11 MOHTa)ka OKOHHOT'O OJI0Ka;

1820 — 65 — 65 = 1690 MM,

rae 65MM - BEJIMUKMHA YETBEPTH (B COOTBETCTBUH C PUCYHKOM 9).

10 1800 10

o 1 il
T T

=65 1690 65

640

Pucynox 9 - Pacuem oxonnozco npoema

3. Bemoaauth yepTex npoema B Maciirade 1:50 (B cOOTBETCTBHHM ¢ pUCyHKOM 10).

1 :
07
1690

Pucynox 10 - Oxonnvlii npoem

4. 3amomHATh CIEU(HUKALINIO CTOJISPHBIX U3JIENNH (B COOTBETCTBUU C PUCYHKOM 11).
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THYOKALYS CTQFPHK VRIEWM

e
Nno3

75

(bosHaveHue |  HaumeHosaHue | Ko Macca|l oum

(XHa
A PRB 55
AIRA3 58
QPGB 5D

5 60 65 0,15 20

[QCT 23166- 9

88

mi

Pucynox 11 - [Ipumep 3anonnenus cneyupuxayuu CMoJisIpHbIX U30eauil

Pac4yéT NpoCcTeHKOB KUPNMUYHBIX CTEH
[TpuBsi3Ka OKOHHBIX U JIBEPHBIX MPOEMOB OCYIISCTBIISIETCS C YUETOM Pa3MEPOB KUPITHYHBIX
MPOCTEHKOB. [IpoeMbI YepenyroTcsl ¢ PSIOBBIMH U YTJIOBBIMH IIPOCTEHKAMHU (B COOTBETCTBUU C
pucyHkoM 12).
B KupHIUYHBIX CcTEHAX MPOCTEHKH JOJDKHBI OBITh KPAaTHBI pa3MepaM KHpIHYa, MO3TOMY
BeJIMYMHA MPOCTEHKOB MoxkeT ObITh: 510, 640, 770, 900, 1030, 1100, 1290, 1420, 1550, 1680, ...
(u manee yepe3 130 mm).

I U
520 ) t 120 120 , 520
® )

LOZL Loz
7550ﬁ 1390 |, 1420 7390ﬁ 1550

7 7

6300

@ 2

Pucynox 12- Pacuem npocmenkos

HepeMHqKa — 3TO FOpI/I3OHTaHBHa${ 6am<a, YCTaHaBJ'II/IBaCMafl Hag HpOGMaMI/I B CTCHaAX U3
MEJTKOPa3MEPHBIX JJIEMEHTOB.

[To xapakTepy pabOThI IEPEMBIYKH OBIBAIOT:

L] HCH@CYHII/IG — BOCHpI/IHI/IMaIOT CO6CTBCHHI)II>'I BE€C U BECC BBIHIepaCHOHO)KeHHOﬁ KJIaAKHU
CTEH;

L] HGCYH_II/IG — BOCHpI/IHI/IMaIOT CO6CTBGHHBII>1 BEC, BEC BBIHIepaCHOHO}KeHHOﬁ KIIaIKU CTCH
U Harpy3ky OT OJJIEMEHTOB mepekpbiTusa. OHM Ha3bIBalOTCAd YCUJICHHBIE, HMMEIOT OOJblie
MOTIEPEYHOE CEUCHUE U IOTIOTHUTEIHLHO apMHUPYIOTCS.

1. OmnpenensieMm TpeOyeMoe KOJMYECTBO IEPEMBIUEK B CTEHE, JUISl 3TOTO 3aJIaHHYIO
TOJNIIIMHY CTEHBI HEOOXOAMMO pa3AeluTh Ha MIMPUHY OJHOW MEPEeMBIYKH (B COOTBETCTBHH C
Tabmuei 1).

Tabmmna 1-Tumns! ceueHmit nepeMbIaex
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Tun Bricora, [upuna,
ceyeHus h,MM b,mMM

1 65 120

2 140 120

3 220 120

2. Ecnu npoem pacrioioxkeH B Hecylien creHe, onpeaesseM JiuHy Hecymed (lye) u

HeHecymed (lyenec) MepeMbruku. Ecim mpoeM pacmojioeH B CaMOHECYIICH CTEHE, TO TOJBKO
MHY HeHecymiel nepeMbIukd (lyepec)-

Tpebyemast JyIMHA TIEPEMBIYKH:
I=B+2-C
B - mmpuna npoema

C - BeIMYMHA ONUPAHUS MEPEMBIYKU HA POCTEHOK (B COOTBETCTBUH C PUCYHKOM 13).
C =120 mm - 1 HEHECYIMX IIEPEMBIUEK;

C =250 mm - 1 HECYLIUX IIEPEMBIYEK.

Ly At

B

Pucynok 13 Onupanue nepemMbluku

Ha ocHoBe nomyuenHsix anuH no cepuu 1.038.1-1 Bbin.1 mogOupaem nepeMbIuKy.

Ilpumep: Tlono6paTh nepeMbIuKH HaJl OKOHHBIM IIPOEMOM B Hapy>KHOW HecyIlel cTeHe
tonuHon 640 MM, mupuHa npoema B = 1800 mm.

Ilopsook pabomoi:
1. OmnpenensieM KOJTUYECTBO IEPEMbIUEK
640:120 = Swm
2. Omnpenensiem TpeOyemyro JUIMHY TIepeMbIdeK. Tak Kak CTeHa Hecymas, TO

TpeOyIOTCsl HEHECyIIMe IEPEMbIUKH U OJIHA Hecyas (yCHJIeHHas):

| =1800+2-120=2040 nn

[Toxbupaem Mapky HeHecymuX rmepembraek — 211622-3
(cepus 1.038.1-1 Bpim.1).

|, =1800+2-250=2300 mm
[Monbupaem mapky Hecymux nepembraek — 311625-8
(cepus 1.038.1-1 Bpim.1).
3. MapxkupoBka nepembraex 311625-8
3 — HOMep CeYeHUS
I1b — nepembIuka OpycKoBast
25 — nnuHa, 1M
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8 — HOMUHaNbHAs HAarpy3Ka, 8 kec-m
4, 3anoyiHgeM BEOMOCTh TIEPEMBIUEK (B COOTBETCTBHH C PUCYHKOM 14) 1

crenu(pUKaIUIO IEPEeMbIYeK (B COOTBETCTBUU C PUCYHKOM 15).

BELOMOCTH [TEPEMbLIYEK

20

70

15

Tun

(xema cevyeHUSs

llp 1

520

120

O

Pucynox 14 — [Tpumep 3anoiHeHHs] BEOMOCTD ITEPEMBIUEK

CTTEUNOUKALNA TIEPEMBIYEK

I 0bo3Haverue Haumerobarue Kon /Zg[fg [lpurmey.
. Cepus 1038.1-1 6win.1 | 3/16 25-8 11112
-

Cepus 1038.1-1 Bsin.1 | 2116 22-3 4| @
(S
AS
g

60 65 10 15 20

3amanue Ha I

Pucynok 15 — [Ipumep 3anoHeHus crienuUKAIHsI TEPEMbIYCK

paKTHYECKYIO padoTy 3

Ne Mapka okHa
BapHaHTa

1 OJPC3 15-15 OJIPC3 15-12
2 OJPC3 15-12 OJIPC3 15-18
3 OJPC3 15-9 OJPC3 15-6
4 OJPC3 15-18 OJIPC3 15-15
5 OJPC3 15-6 OJPC3 15-9
6 OJPC3 15-15 OJIPC3 15-18
7 OJPC3 15-12 OJIPC3 15-15
8 OJIPC3 15-9 OJIPC3 15-12
9 OJPC3 15-18 OJPC3 15-9
10 OJIPC3 15-6 OJPC3 15-6
11 OJPC3 18-15 OJIPC3 15-18
12 OJPC3 18-12 OJIPC3 15-15
13 OJIPC3 18-9 OJPC3 15-6
14 OJPC3 18-18 OJPC3 15-9
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15 OJIPC3 18-6 OJIPC3 15-12
16 OJPC3 18-15 OJIPC3 15-12
17 OJIPC3 18-12 OJIPC3 15-18
18 OJIPC3 18-9 OJIPC3 15-6
19 OJIPC3 18-18 OJIPC3 15-15
20 OJIPC3 18-6 OJPC3 15-9
21 OJPC3 15-15 OJPC3 15-9
22 OJPC3 15-12 OJIPC3 15-18
23 OJIPC3 15-9 OJIPC3 15-12
24 OJIPC3 15-18 OJIPC3 15-6
25 OJIPC3 15-6 OJIPC3 18-18
26 OJPC3 15-15 OJIPC3 15-12
27 OJPC3 15-12 OJIPC3 15-18
28 OJIPC3 15-9 OJPC3 15-6
29 OJIPC3 15-18 OJIPC3 15-15
30 OJIPC3 15-6 OAPC3 15-9

Xon padoThr:

- OIPEJENUTh BAPUAHT, [0 KOTOPOMY HEOOXOIMMO BBIIOJHUTH MPAKTUYECKYIO padboTy;

- COTJIACHO JaHHBIM TaOJHUIIBI, OTPEACITUTH HEOOXOIUMEBIE TAPAMETPhI OKOHHOTO IPOEMa;

- IOA00pAaTh MEPEMBIUKH JIJIs1 OKOHHOTO U IBEPHOTO IPOEMa;

- BBIIONHUTH 4YepTé&k B MmacmTadbe 1:100 ma mucre Qopmara A-3 ¢ coOnrogeHHEM
tpedoBanuit ECKJI u CITJIC.

- TOTOBYIO pa0OTy 3aIUTUTb.

®opma mnpencrabieHusi pe3dyiabtata: Odopmuth ueprexxu Ha juct (opmara A-3.
3aIuTUTh BRITOJIHEHHYIO pa0oTYy.

Kpurepun oneHku:

- «OTJHMYHO» CTAaBHTCS B TOM cilydae, Korja paboTa BBINOJIHEHA B IOJIHOM O0BEME C
coomoaenuem TpedoBanuii ECKJ] u CIIJIC. PaGoTa BbImogHEHa akKypaTHO, IITaMII 3alOJHEH.
[Ipu 3amuTe pabOTHI 1aHbI MOJHBIE OTBETHI HA 33JJaHHBIE MPETIOaBaTEIEM BOIIPOCHI.

- «XOpOIIO» CTaBUTCS B TOM Ciyd4ae, KOrja paboTa BBIOJIHEHA B MOJHOM 00BEME, HO C
He3HaunTenbHbIM HapymienneM tpeboBannii ECKJ] u CIIJIC. PaGora BbImOJIHEHA aKKypaTHO, HO
MMEIOTCS UCIIPABIICHUS Ha JIUCTE, mTamm 3amnoiHeH. [Ipu 3amure paboThl AaHBI MOJHBIE OTBETHI
Ha 3aJIaHHbIE TIPETI0/IaBaTeIeM BOIIPOCHI.

- «y10BJIETBOPUTEIbHO» CTAaBUTCS B TOM Cily4ae, Korja paboTa BBIIIOJIHEHA HE B MOJTHOM
00béMe u ¢ HezHauuTenbHbIM HapymieHueM TpeboBanuit ECKJ/[ u CII[AC. PaGorta BhImosiHEHA
aKKypaTHO, HO UMEIOTCSl UCIIPAaBJICHUs Ha JIMCTE, mTamm 3amnoiHeH. [Ipu 3amuTte paboThl JaHBI
HETIOTHBIE OTBETHI HA 3a/IaHHBIC TTPET01aBaTeNIEM BOIIPOCHI.

- «HEY/I0BJIETBOPHUTEJIBHO» CTABUTCS B TOM Clydyae, Korjaa paboTa BBIIIOJIHEHA HE B IOJTHOM
o0bpéme u ¢ Hapymenusamu TpedoBanuit ECKJI u CIT[IC. PaGoTa BbInoHEHA HEAKKYPATHO U
MMEIOTCS UCTIPABIIEHUS Ha TUCTE, IITaMII He 3amoyiHeH. [Ipu 3amure paboThl HE 1aHO HU OJTHOTO
MPaBUIILHOTO OTBETA Ha 3aJJaHHBIC MPETOaBaTEIeM BOTIPOCHI.

IpakTuyeckoe 3ansaTue Nell
BrinosiHeHHe TEMIOTEXHUYECKOT0 PACYETA OrPaKIAIOIIUX KOHCTPYKIMT

He.]]b: HAaYYUTBCA BLIINIOJIHATH TEIUIOTEXHUYECKU U pacuc€T CTCHbBI W KPbLIIIH, HCIIOJb3YA
MCTOAHUYCCKHUC YKA3aHUA 110 BBIMMOJHCHUIO TCINIOTEXHUYCCKOI'O pacycTa.
Beinosnus patdory, Bel Oyaere:
ymembs:
- BBIMOJIHATH TETJIOTEXHUYECKUHN pacueT OrpakJarolluX KOHCTPYKIIUA;
- rpaduueckre 0003HaYEHHS] MAaTEPHAIIOB U 3JIEMEHTOB KOHCTPYKIIUH.
3aganme:
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B cooTBeTcTBUU C BBIJAaHHBIM 33JaHUEM BBIIIOJIHUTh TEINIOTEXHUYECKUI pacuer
OTpaKJAr0IINX KOHCTPYKIUH (CTEHBI U KpbIIN) ¢ yueToM TpedoBanuii CHull.

Ilopsinok BbINOJTHEHUS

1. BHUMaTenbHO 03HAKOMUTHCS C 3a/IaHUEM.

2. [IpaBUIBbHO BHIOPATh PACUETHYIO CXEMY.

3. BBINOTHUTH TEMJIOTEXHUYECKUN pacueT CTEHbI U KPBIILIHU, UCTIONb3YsI METOANYECKUE
yKa3aHHUs 110 BBIITIOJHEHUIO TEINIOTEXHUYECKOTO pacueTa.

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

5. Cnatb paboTy IpenoaBaTelto.

IIpumep BbINOJIHEHHS TEIIOTEXHMYECKOI0 pacyera

Hapy:XH0# KHPIIHYHOM CJI0MCTOH CTEHbI KUJIOT0 10MA.

HcxoaHble JaHHBIE:

1. Paiion crpoutenbcTBa — r. Kazans;

2. Pacuernas TeMieparypa BHyTPEHHETO Bo3ayxa - tin=+20°C (cnpaBounas Tabauna);

3. Bna)XHOCTHBIN PEKUM IIOMEILEHUH - HOpMaJIbHbIN;

4. 30Ha BIAXHOCTH — HOpMaJibHast (1o npuioxenuto 6* CHull 23-02-2003);

5. VcimoBus 3KCIUTyaTallMK OTPaXKIAIONUX KOHCTPYKIU— «by (Tabmmma 2, CHull 23-02-
2003).

Pacuyernas cxema:

3amaemMcs TONIIMHON KUPIUYHBIX CTEHOK U YTEIUIUTENs MeKIy HUMU. PacueT mpousBoaum
METOJIOM I10CJIEI0BATEIbHOTO MPUOINKEHUS:

Matepuai cTeH U YyTeIUIUTENs IPUHUMAETCS COTTIAaCHO 3aJaHusl.

1. CunukatHblil kupnuy, p,=1800 Kr/M;

2. Bo3zayuiHas mpociioika

3. YTemnurenb — NEHO-NOIUCTUPOIL, Po=40 Kkr/m

4. [Tap-ouzonsuus

5. IITyKaTypKa 13 EMEHTHO-IIECYAHOr0 PACTBOPA, Po=1800 Kr/m>

i 234 S §

Pacuer:

1. OnpenensieM rpajgyco — CyTKH OTOMHMTELHOTO TIEPHO/Ia
Da=(tint-tht) *Znt

D¢=(20+5,2)*215=5418°C, cyr

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

2. OnpenensieM HOPMUPYEMOE COITPOTUBIICHHE TETUTONIEpe1auu 1o GopMyIie
Rreg:a*Dd+b
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J a=0,00035

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

Rreg=0,00035*5418+1,4=3,3 (M**°C/Br)

3. OnpeﬂenHeM TCPMUYCCKHUC COIMMPOTHUBIICHUSA OTACIBbHBIX CIIOCB orpamz[afomeﬁ

KOHCTPYKILIUU 110 (popMyIie
R=c/A
R;=0,12+0,38/0,87=0,574, M**°C/Br

R2=R;+1=0.15 (npunoxenue 4, CHull 11-3-79),

R3=0,12/0,050=2,4, M**°C/Bt
R,=0,005/0,17=0,029, M**°C/Br
Rs=0,02/0,93=0,21, M**°C/Bt
R=R1+R>+R3+R4+R5

Ri=0,574+0,15+2,4+0,029+0,021=3,17 (M**°C/Br)
4. OHpe,Z[eJ'ISIeM MNPUBCACHHOC COIIPOTUBJICHUC TCILIONICPCAAYn

Ro=Rsi+RktRs=0,11+3,17+0,043
Rs=1/8,7=0,11

Rse=1/23=0,043

R.=3,32, M**°C/Bt

5. CpaBHrBaeM 3HaueHHs Ro M Ryeg
R0=3,32 > Ryeg=3,3

VcaoBue CO6JHOI[21€TC$I, TOJIIIUHA CTCH U YTCIIMTEIIA 3alIpOCKTHUPOBAHA BEPHO.

Cnucok Jureparypbl
1. CrpoutenbHble HOPMBI U IPABUJIA!

CHullI 23-01-99* CrpoutenbHas KIMMATOIOTHS
CHull 23-02-2003 «TermioBas 3ammra 31aHAin»
CII 23-101-2004 «IIpoekTrpoBaHUE TEIIJIOBOM 3aIMTHI 3TaHUI

BapuanThl 3a1aHui

Bapuant Nel 1.Paiion crpoutensctBa-r. Kazanb
2.3nanue - xuioit 1om 3.MaTepurain HapyKHBIX

CTEH — KUpnu4 cuinukaTHeid p=1800

Kkr/m° 4.V Temmrens — neHonoaucTupos p=100

kr/m® 5.KomiuectBo cioes- 3

Bapuant Ne2

1. Paiion crpoutensctBa-r. Kazanp

2. 3naHue - marasuH 3. MaTtepuasl Hapy>KHBIX CTEH
— KUPIAY CHIMKATHBIH p=1800 Kkr/m>

1. VTeIIITeNb — NeHOMOTHCTHPOI p=150 Kr/m°
5. KonnuectBo cnoes- 2

Bapuant Ne3

1. Paiion crpoutensctBa-r. CapaTos

2. 3nanue — aetckui caa 3. Marepuan HapyKHbIX
CTeH — KepaM3uToOeTOHHbIe 610KH p=1200 Kr/M>

Bapuant Ned4

1. Paiion crpoutensctBa-r. CapaTos
2. 31aHue - )KUIOU JOM

1. Marepuas Hapy>KHbIX CTEH —

1. YremmuTens — nenononuyperan p=80 kr/m° || kepam3utoberonHsie 61okn p=1000 kr/m’

2. KonmuecTBo cioes- 2 2. VTenmmresns — NeHonoanyperan p=60 kr/m>
5. KonnuectBo cioes- 2

Bapuant Ne5 Bapuant Ne6

1. Paiion crpoutenscTBa-r. MeH3eIMHCK 1. Paiion ctpoutenscTBa-r. MeH3enMHCK

2. 3nanue — obmexuTre 3. MaTtepuan HapyKHBIX
CTEH — KMPITHY TIHHSHBI p=1700 kr/m>

1. VYTemnurenb — MUHEPAJIOBaTHBIE TUINTHI
p=75 xr/m’

5. Konmmuectso croes- 3

2. 31aHue - Marasug

1. Marepuai Hapy HbIX CTeH — KHPIUY
rauHsEbI p=1800 Kkr/m>

2. VYremurenb — MUHEPaJIOBATHBIC TUTUTHI

p=100 xr/m>
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5. KonuuecTBo crnoes- 2

Bapuant Ne7

1. Paiion crpoutensctBa-T. [lensa

2. 31aHne — TOProBBIA HEHTP

1. Martepuan Hapy>KHBIX CTeH — KUPITHY
crmKaTHbIA p=1800 kr/m®

2. Vremmurens — URSA p=60 kr/m’

5. KonnuectBo cioes- 2

BapuanTt Ne8

1. Paiion crpoutensctBa-T. [lensa

2. 31anue - )KUJIOU JOM

1. Martepuran HapyKHBIX CTEH — KUPITAY
crmKaTHbIA p=1800 kr/m’

2. Vremmurens — URSA p=75 kr/m’

5. KonnuectBo cinoes- 3

Bapuant Ne9

1. Paiion crpoutenscTBa-T. MkeBck

2. 3manue — IeTCKUAN caj

1. Marepuan Hapy>KHBIX CTCH — KUPIHY
ruHsHb p=1600 Kr/m®

2. VYTermmrenb — NeHOTOJIUCTHPOT
«ITeHommMKCe» p=45 Kr/m’

5. KonnuectBo cioes- 2

Bapuant NelO 1. Paiion ctpoutenscrBa-T. MxeBck
2. 3naHue — OaHs-TipayeyHast

1. Martepuran HapyKHBIX CTEH — KUPITAY
rauHsEb p=1800 kr/M°

2. VYTennaurens — NEHOMOIUCTHPOT
«ITeHOmmKe» p=35 Kr/m’

5. Konnuectso cnoes- 2

BapuanT Nel 1

1. PaiioH ctpourtenscTBa-r. MockBa

2. 31anue - JKWIOH 10M

3. Marepuan HapyXHBIX CTeH — ra300€TOHHBIE
6oku p=1000 kr/m’

4. YTemauTenb — MUHEPaTOBaTHBIC TITUTHI
p=125 kr/m®

BapuanT Nel2

1. Paiion ctpourenscTBa-r. MockBa

2. 31anue - CHOPTKOMILICKC

3. Marepuan HapyKHBIX CTeH — ra300€TOHHbIE
6okn p=1200 kr/m°

4, Yremmurenp — MHHEPATOBATHLIC IJIMThI
p=175 xr/m®

5. KomnmaecTBo cioes- 2 5. KomnmuecTBo cioes- 3

Bapuant Nel3 Bapuant Nel4

1. Paiion crpoutenscTBa-T. Enabyra 1. Pation crpoutenscTBa-T. Enabyra

2. 31anue — rocTUHHUIA 2. 31anue - O0IEKUTHE

3. Matepuan HapyKHbBIX CTCH — KUPITHY 3. Matepuan HapyXHbBIX CTCH — KUPITAY

crHKaTHbIH p=1800 Kr/M>

cruKaTHbI p=1800 Kr/nm°

4. Yrenmurens — nexonomayperan p=40 kr/m° || 4. VTenmuTens — neHononuyperan p=80 Kr/m°
5. KonnuecTBo cnoes- 2 5. KonunuectBo cioes- 3

Bapuant Nel5 Bapuant Nel6

1. Paiion ctpouTenbcTBa-T. 3€1€HOA0IBCK 1. Paiion ctpouTenbcTBa-T. 3€1€HOA0IBCK

2. 31anue — npouITaKTOpHid 2. 31aHue - JKWION 10M

3. Marepuain Hapy>KHBIX CTEH — KUPIINY 3. Marepuai Hapy>KHBIX CTEH — KHPIINY

KepaMHUYeCKHil MycToTHBIH p=1600 Kr/m>

KepaMHUYeCKHil mycToTHBIH p=1400 kr/m>

4. YremnuTens — neHononuctupon p=150 4. VrenmuTens — nesonomuctupoi p=40 kr/m®
Kr/m> 5. KonnuectBo cinoes- 2

5. KommuectBo cioes- 3

Bapuant Nel7 Bapuant Nel8

1. Paiion ctpourtenscTBa-r. TroMeHb 1. Paiion ctpourenscTBa-r. TrOMEHb

2. 31anne — JeTCKUM ca 2. 31anue - JKUI0U JOM

3. Marepuain Hapy>KHBIX CTEH — KUPINY 3. Marepuain Hapy>KHBIX CTEH — — KHUPINY

cumuKatHbIi p=1800 kr/m°

cumuKatHbIi p=1800 kr/m>

4. Vremmrens — URSA p=45 xr/m® 4. Vrermrens — URSA p=60 xr/m’
5. KonmuecTBo cioes- 2 5. KonuuectBo cioes- 3

Bapuant Nel9 Bapuant Ne20

1. Paiion crpoutenscTBa-T. ¥Yha 1. Paiion crpoutenscTBa-T. ¥Yha

2. 31aHue — TOProBbId LEHTP 2. 31anue - OubInoTeKa

3. Marepuai HapyKHBIX CTE€H — ITAHEJH U3 3. Marepuain HapyKHBIX CTEH —

nemsoGerona p=1600 kr/m®
4, VYTermmmTens — MUHEpaJIoOBaTHbIE TUTUTHI
p=140 kr/m’

KepramM3nTobeToHHbIe 6710KkH p=1400 Kr/m>
4. VYTemmrens — MUHEPaTOBaTHBIC TUTUTHI
p=125 kr/m’
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5. KomnuectBo citoes- 2 H 5. KonuuecTtBo cioeB- 2

Bapunant Ne2 1 Bapuant Ne22

1. PaiioH ctpoutenscrBa-r. HuxHMi 1 Paiion crponrenscTBa-r. Huxuauit Hosropos
Hogropon 2. 3naHue - OOIICIKUTHE

2. 3naHue — MHTEPHAT JJIs IPeCTapembIX 3. Martepuan HapyKHBIX CTeH — KUPITAY

3. Marepuan HapyKHbIX CTE€H — KUPIHUY rnHARbL p=1600 Kr/m°

rauHsHbE p=1800 Kr/m® 4. YTeIuTeNs — NeHonomucTupo p=40 kr/m®
4. YTeIUIUTENb — IEHOMOMUCTHPOT p=25kr/M° || 5. KonuuecTBo crnoes- 3

5. KomnmaecTBo cnoes- 2

Bapuant Ne23 Bapuant Ne24

1. Paiion cTtpoutenscTBa-r. BopoHex 1. Paiion ctpourenscTBa-r. Boponex

2. 31aHue — KHHOTeaTp 2. 3nanue — pa3BieKaTEIbHBIN IICHTP

3. Marepuan Hapy>KHBIX CTCH — Ia300eToHHbBIE|| 3. Marepuain Hapy>KHBIX CTEH — Ira300€TOHHBIE
6ok p=1000 kr/m° 6noxu p=800 kr/m>

4. Vrennurens — nexononnyperan p=80 kr/m’ || 4. VrTennurens — neHononnyperan p=40 kr/m’
S. KonnuecTBo cnoes- 3 5. KonuuectBo cioes- 2

®opma mnpeacrapieHust pesyabrata: Odopmurh depTeku Ha JucT ¢opmara A-3.
3alUTUTh BBIIIOJIHEHHYIO padoTy.

Kpurepun oneHku:

- «OTJHMYHO» CTAaBHTCS B TOM clydae, Korja padoTa BBINOJIHEHA B IOJIHOM O0BEME C
coomoaenuem TpedoBanuiit ECKJ] u CIIJIC. PaGoTa BbImogHEHa akKypaTHO, IITaMII 3alOJHEH.
[Ipu 3amumTe pabOThI 1aHbI OJHBIE OTBETHI HA 33JJaHHBIE MPETIOIaBATEIEM BOIIPOCHI.

- «XOpOILIO» CTaBUTCS B TOM Cilyd4ae, KOrjaa paboTa BBINOJIHEHA B MOJHOM 00BEME, HO C
He3HaunTenbHbIM HapymienneM tpeboBannii ECKJ] u CIIJIC. PaGora BbImoOJIHEHA aKKypaTHO, HO
MMEIOTCS UCIPABIICHUS Ha JUCTE, MITaMIl 3anoiHeH. [Ipu 3amure paboThl JaHBI MOJIHBIE OTBETHI
Ha 3a/IaHHbIE TIPET0/1aBaTeNIeM BOIIPOCHI.

- «y10BJIE€TBOPUTEIbHO» CTAaBUTCS B TOM Ciy4ae, Korja paboTa BBIIIOJIHEHA HE B MOJTHOM
00BéMe u ¢ He3HaunTeabHBIM Hapymenuem TpeboBanuii ECKJl u CITJIC. PaGoTa BhIONHEHA
aKKypaTHO, HO UMEIOTCSl MCIIPaBJICHUs Ha JHCTe, mTamm 3anoiHeH. [Ipu 3ammuTe paboThl AaHbI
HETIOTHBIC OTBETHI HA 3a/IaHHBIC TTPET0/1aBaTENIEM BOIIPOCHI.

- «HEY/I0BJIETBOPHUTEJIBHO» CTABUTCS B TOM Clydae, Koraa paboTa BBIIIOJIHEHA HE B IIOJTHOM
o0bpéme u ¢ Hapymenusamu TpedoBanuit ECKJI u CIT[IC. PaGoTa BbinoHEHA HEAKKYPAaTHO U
MMEIOTCS UCTIPABIIEHUS Ha TUCTE, IITaMIT He 3anoynHeH. [Ipu 3amuTe paboThl HE JaHO HU OJHOTO
MPaBUIILHOTO OTBETA Ha 3aJ[aHHBIC MPENOAaBATEIIEM BOIIPOCHI.

IpakTHyeckoe 3ansaTue Nel2
BrluepunBaHme cxeMbl PACIIOJIOKEHUS IJIMT MePeKPbITHSA.

Ienb: 3akpenuTh 3HAHUSA IO OCHOBHBIM KOHCTPYKTHBHBIM CX€MaM M KOHCTPYKTHBHBIM
areMeHTaM 3AaHui. Hayduth cTyneHTOB pa3dupaThCsi B MPOEKTHOM JTOKyMEHTAllUU, HAy4YUThCS
KOHCTPYUPOBATh MEPEKPHITHS B I'PAXIAHCKUX 3/IaHHX, HOJOUPaTh KOHCTPYKTUBHBIE JI€MEHTHI
nepeKkpbITHil. BeruepunBaTh nepekprITHE MO0 33JaHHBIM [TapaMeTpam.

Bbinosinus patdory, Bl Oyaere ymers:

- 1oAOMpaTh CTPOUTENbHBIE KOHCTPYKIMH JUIsl pa3pabOoTKU apXUTEKTYPHO-CTPOUTETBHBIX
YepTekKEH;
- rpaduueckre 0003HaYEHHS] MAaTEPHAIIOB U 3JIEMEHTOB KOHCTPYKLUH.

MarepunanbHoe obecnieyeHue:

- METO/IMYECKOE YKa3aHHE IO BBITOJIHEHUIO TPAKTHUYECKON paboThI;

- CTPOUTENbHBIE KATaJIOTH.

3ananne:
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1. [To 3amanHpiM B Tabmuie | mapaMerpamM HEOOXOTUMO BBIUEPTUTH IUIAH TUIUAT
MEPEKPHITUS ¢ 0003HaYECHHEM BCEX KOHCTPYKTHBHBIX AJIEMEHTOB, IPUBSI30K K KOHCTPYKTHUBHBIM
OCSIM.

2. TonmuHa HApYKHBIX M BHYTPEHHUX HECYIIUX CTEH, IIar U KOJMWYECTBO IIaroB
MIPUHUMAIOTCSI 110 3a7aHui0 (cM. Tabmuiy 1).
3. KoHcTpynpoBanue mnepekpbITHii BbluepumBaeTcs B Macmradbe 1:100 Ha mucre

dopmara A-3 ¢ cobmonenuem Tpedoanmii ECKJI u CIT/IC.

Kparkue TeopeTuyeckue cBeJeHHA:

JllnHa HecyluX KOHCTPYKIMM MEepeKphITHS paBHA PACCTOSIHUIO MEXAY pPa3OUBOYHBIMU
ocsiMu. Beibop mMarepuana M KOHCTPYKIMNA MEPEKPHITHS ONPENENIIeTCs MPOJIETOM HECYIIUX CTEH.
[TepekphITHS MaTO3TAXKHBIX 3IaHUH MOTYT OBITh 0€30aTOYHBIMH (U3 JKEJIe300€TOHHBIX TIUT) WU
0a70YHBIMH (110 ACPEBSHHBIM MJIH JKEJIe300€TOHHBIM OaJIKaMm).

be30aouHble nepeKPHITUS BBHITOIHSIIOTCS U3 COOPHBIX 3Kee300€TOHHBIX TUIHUT C
KpPYIJIbIMU IIyCTOTaMM TOJLIMHON 220 MM, ONMPAIOLIUXCS HENOCPEACTBEHHO Ha HECYILIE CTEHBI.
Jnuaa maut — ot 4800 mo 6300 MM ¢ mrarom 300 mm, mupusa — 1000, 1200, 1500, 1800 MM (puc. 3.5).
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Puc. 3.5. [1nan 6e36am109HOTO MTEPEKPHITHSL
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Puc. 3.6. [lnan mepekphITHs 1O IEPEBIHHBIM H Jkene300eToHHbIM Oankam (Bl — Oanmka
nepessinHas, bJK — 6anka xene3zoderonnas, L[ — mut Hakara, IT — mmuta, A — aHKepBbI)

[lepeBsiHHbIE NEPEKPBHITUSI COCTOST W3 JEPEBAHHBIX OajOK M JOHIATHIX IIHUTOB
MeXO0aI0ouHOTO 3armogHeHHs. JlepeBsiHHbIE OallKu TepeKPBIBAIOT MpoJieT 10 4,8 M, BbIcOTa OaIKu
JOJDKHA cocTaBisATh oT 1/10 mo 1/20 mepekpbiBaeMOro mposiera, mupruHa 0anky nmpuHuMaercs 60-
120 mm. [lns onmpaHus MeKOATOYHBIX HIUTOB K OOKOBBIM CTOpOHAM OalloOK MPUOMBAIOT
yepenubeie Opycku cedennem 40x50 mwm. Illar 6amox mpunumaror ot 600 mo 1500 MM, uto
onpenensieT MUPUHY LIUTOB 3amnojHeHus. [[nrHa JepeBSHHBIX LIUTOB OMPEAEISAETCS JIMHOU
JIOCOK (110 2 M).

IlepexpbiTH 1O :KeJ1e300€TOHHBIM 0AJIKaM COCTOSAT M3 JKEJIe300€TOHHBIX OalloK
TaBpOBOI'O CEYEHMSI U MEXOaJOYHOTO 3alOJHEHHS B BUJIE CIUIOUIHBIX JIETKOOETOHHBIX IUIUT WU
MyCTOTENbIX KaMHEH-BKIabINIEH (KepaMUUECKUX WM U3 JIETKOTO OeToHa). [{nnHa 6anok — ot 2,4
1m0 6,4 m (uepe3 200 M), ommpaHue Ha Hecyllyr creHy — He MeHee 150 mm. Konmbr Oamox
3aaHkepuBalOT B cTeHy. lllar Gamok ompenensercs pa3MepoM MEKOAlOYHOTO 3alOTHEHUS U
mosxkeT ObITh 600, 800 1 1000 MMm.

Xox padoTsr:

- OIIPEJIENIUTh BAPUAHT, [0 KOTOPOMY HEOOXOIMMO BBIIOJHUTH MPAKTUYECKYIO padoTy;

- BBIMOJIHUTG IUJIAH IJIMT NEpeKphITUs 37aHus B Macmtade 1:100 Ha mucre dopmara A-3 ¢
cobmonenuem tpedoanuit ECKJI u CITIC.

- BBITIOJIHUTH CICIU(PHUKAIUIO DIIEMEHTOB, 0)OPMHUTh 3HAYCHHUSI B TAOJIUILY.

- TOTOBYIO pa0OTy 3aIlUTHTh.

®opma mnpencrabieHusi pesyiabtata: Odopmuth ueprexku Ha iucT (opmara A-3.
3alUTUTh BBIIIOJIHEHHYIO paboTy.

Kpurepun onenkmn:

- «OTJMYHO» CTaBUTCA B cilyyae, Korja paboTa BBHIIOJHEHa B TIOJHOM 00BEME C
coomonennem TpedoBanuiit ECKJ] u CIIJIC. PaGoTa BbImOTHEHa akKypaTHO, IITaMII 3alOJHEH.
[Ipu 3amuTe paboThI 1aHbI OJIHBIE OTBETHI Ha 3aJJaHHbIE MPEI0/1aBaTEIeM BOIIPOCHI.
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- «XOpomIO» CTaBUTCSA B ciydyae, Korjma paboTa BBIOJIHEHA B TMOJHOM 00BEME, HO C
He3HaunTenbHbIM HapyienueM tpeboBanuii ECK/[ u CII/IC. PaboTa BeImogHEHA aKKypaTHO, HO
HMMEIOTCSl UCIIPaBJICHUS HA JIUCTE, Tamn 3anoiHeH. [Ipu 3ammre paboThl AaHbI MOJHBIE OTBETHI
Ha 3aJJaHHbIE TPET0/1aBaTeIeM BOIIPOCHL.

- «Y/JAOBJIETBOPHUTEJIbHO» CTAaBUTCA B Ciy4yae, KOrja padoTa BBINOJHEHA HE B TOJHOM
00béMe u ¢ HesHauuTenbHbIM HapymieHueM TpeboBanuii ECK/[ u CII[C. PaGora BhIMOIIHEHA
aKKypaTHO, HO UMEIOTCSl UCIIPABJICHUS HA JIMUCTE, IITamil 3anojHeH. [Ipu 3ammre paGoThl JaHbBI
HEMOJIHBIE OTBETHI Ha 3a/IaHHbIE MTPENOJaBaTeNIeM BOIPOCHI.

- HEYJI0BJIETBOPHUTEJIBLHO» CTABUTCA B CiIydae, Korjaa paboTa BBIIOJIIHEHA HE B IIOJTHOM
00béme u ¢ Hapymenusmu TpedoBanuii ECKJI u CIT[C. PaGoTa BbIoIHEHA HEAKKYPAaTHO U
MMEIOTCSI UCTIPABIICHUS HAa JTUCTE, IITAMIT He 3aroJiHeH. [Ipu 3ammre paboThl HE 1aHO HHU OJTHOTO
MIPaBIWJIBHOTO OTBETA Ha 3a/IaHHbIE MPEIO0/IaBaTEIeM BOIPOCHIL.

IIpakTuyeckoe 3ansaTue Nel3
KoncTpyupoBanue u pac4ér JieCTHUIbI, JIECTHUYHOM KJIeTKH.

Henb: 3akpenuTh 3HAHHWA 1O OCHOBHBIM KOHCTPYKTHBHBIM 3JIEMEHTaM COOPHBIX
&Kene300€TOHHBIX JIeCTHUL. [IpUBUTH HaABBIKM BBIOJHEHHUS APXUTEKTYPHO-CTPOUTEIIBHBIX
yeprexxe. HayuuTh cTyaeHTOB pa3Ouparbcsi B INPOEKTHOM JOKYMEHTALMM, HAyYUThCS
IIPOEKTUPOBATh COOPHYIO JKeJIe300€TOHHYIO JIECTHUILY.

Beinosinus padory, Bel Oynere ymers:

- IOI0MpaTh CTPOUTEIbHBIE KOHCTPYKIIUHU JJIS pa3pabOTKHU apXUTEKTYPHO-CTPOUTEIbHBIX
YepTEKEH;
- rpaduyeckre 0003HaYeHUs MAaTepUAIOB U JIEMEHTOB KOHCTPYKIUIA.

MarepunanbHoe obecrnieyeHue:

- METOJMUYECKOE yKa3aHHUE IO BIITOJIHEHHIO TPAKTUYECKON pabOThI;

- CTPOUTENIbHbBIE KATAJIOTH.

3aganme:

[To 3amaHHBIM apamMeTpaM HEOOXOAMMO BBIYEPTUTH COOPHYIO JKEJIe300€TOHHYIO JIECTHHILY
¢ 0003HAaYEHUEM BCEX KOHCTPYKTHUBHBIX 3JIEMEHTOB.

TonmuHa HapyXHBIX M BHYTPEHHHUX HECYIIMX CTE€H, MIar W KOJIMYECTBO IIaroB
MPUHUMAIOTCS 110 3a7aHuI0 (CM. Tabnuiy 1).

COopHas xene3o0eToHHas JIeCTHUIA BbluepunBaercsa B Macmrade 1:100 Ha mucre ¢popmata
A-3 ¢ coomonenuem tpedoBanuit ECK/I u CITJIC.

KpaTkue Teopernueckue cBeieHUs:

[Inan necTHUYHOM KJIETKH U pa3pe3, M1:50.

3aoanue: OnpenenuTs pa3Mepbl ABYXMapIIEBON JIECTHUIIBI JKUJIOTO JIOMa, MpHU 3aJaHHON
BBICOTE 3TaXKa, IIMPHUHE JIECTHUYHOTO MapIlla ¥ TUIOIAJKH. Y KJIOH JIECTHULBI IPUHATH 1:2.

Memoouueckue ykazanus

1. IIpuanmaem ctynens pazmepamu 150 x 300 mm

2. [[IprHa 1ECTHUYHON KIIETKU:

B=2-1+100

| =1,05 »=1050 mm - mMpHHA JECTHUYHOTO MapIa;

100 mm - 3a30p MEXy MapIlaMH JUIsl IPOITYCKa MOYKAPHBIX [IUIAHTOB.

B=2-1050+100=2200 mm

3. BricoTa ogHoro mapmia:
% = @ =1650 mm
4, Yucno NoACTYNEHKOB B OJTHOM Mapllle:
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1650

n=""—
150
5. Yucno mnpoctyneii B oaHOM Mapiie OyaeT Ha €IUHUIly MEHbIIe YKcia
IIOJICTYIIEHKOB, TaK KaK BEPXHSS IPOCTYIb paciiojiaraeTcs Ha JIECTHUYHOMN IUIOIIAJIKE:

N-1=11-1=10 wm

6. JlliHa TrOpU30HTAILHON MPOEKIMH Mapllia, Ha3blBaeMas ero 3aJoKeHHeM, OyneT
paBHa:

11 wm

a=300-(n-1)=300-(11-1)=3000 m
7. [IpuHMMaeM MUPHHY MEKAyITaxHOM miomaaku ¢, =1300 am , staxkHoiM

¢, =1300 mm, mosmydnm, 4TO MOJTHAS JUTMHA JIECTHUYHOM KIIETKHU (B YUCTOTE) COCTABUT:

A=a+c, +c,=3000+1300+1300 =5600 rm

BrimonnseM rpaguueckoe MOCTPOCHHE JIECTHUIBI (B COOTBETCTBUM C PHCYHKOM 17).
BeicoTy aTaxka nenuM Ha 4acTH, paBHBbIE YKCIy NOACTYIIEHKOB B JTaXeE, U 4€pe3 IOJyYEHHBIE
TOYKM IPOBOJAUM TOPU3OHTANIbHbIE MpsMbIE. 3aTEM TOPU3OHTAJIBHYIO IPOEKLHIO (3al0KEHUE
Mapuia) JeJMM Ha 4YHCIO IMpocTyned 0e3 OJHOM M 4Yepe3 MOJydeHHble TOYKH IPOBOIUM
BEpTUKAJIbHBIE IIPsAMBIE. [0 1OIy4eHHOM CeTKe BbIYepYMBAaEM HpOCt)I/_I\JJ{ILI) nectHuubl B M1:50.

2 Imax

Ham

H/2

o=t
LA
1 smax

1234567889170

I

100

& a 2

123456788910

A

Pucynoxk 17-CxeMa pa30UBKH JIECTHHIIBI

a) B paspese, 0) B miane
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150x10=1500

1

Puc. 9.21. JlecTHUYHBIN MapIl TSl 3AaHUH KATUITHOTO HA3HAYCHUS

JlecTHMUHBIE MapIIM NPUMEHSIOTCA MPH  CTPOUTEIHCTBE MHOTOATAXHBIX OOLIECTBEHHBIX U
MPOMBIIIJICHHBIX 37[aHUH, CTPOSIIUXCS B OOBIYHBIX palioHaX M B pallOHaX C CeMCMUYHOCTHIO 7,8 U 9
0aJIoB, B YCIIOBHSIX HEarpeCCHBHOM, 1200 U CpeHe-arpecCUBHBIX Ta30BbIX cpefax. JIeCTHHYHbIe MapIiu
3alpOEKTHPOBAHBI BYX-MapIlEeBble JUIs 3JaHMHA BBICOTOM 3Taxa 3,3 M, KOTOphIE HIYT B KOMIUIEKTE C
mwromanakoi JIII-1.
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Puc. 9.22. JlecHunuHas miomnaaka xxeiae300eToHHas

N " |

S

a - IpocTynb

h - moacTyneHok

n - KOJIMYECTBO
MOJABEMOB Ha 3TaX

TRTTRTI
H

a+h=450 mm

C

=2C+100

Jonyctumeie
pa3Mepsl:
a=230 h=220mm

>C ajalalalalalalal >C 3(5)8 ‘;’(5)8 ::

A=a(n-1)/2

B

L=2C+a(n-1)/2

Puc. 3.3. PacueT 1eCTHUYHON KIETKU
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Puc. 3.4. MunnMmansHbIe Ta0apUTHBIE Pa3MEPHI PA3HBIX BHUIOB JISCTHHYHBIX KJIETOK (pacCUHUTaHBI
Ha BBICOTY 3Taxa 3,0 M, pa3mep mpoctynu — 250 Mm, pazmep noactynerka — 200 mm)

Xon padorsr:

- OIPENENUTh BAPUAHT, [0 KOTOPOMY HEOOXOIMMO BBITIOJIIHUTH IPAKTHUUYECKYIO paboTy;

- OTIPE/ICINTH HEOOXOIMMBIE TTAPAMETPHI JIECTHHUIIBL;

- BBINIOJIHUTH TUIAH W pa3pe3 COOpPHOM Keae300eTOHHOM JiecTHHIIBI B MacmTabe 1:100 Ha
mcte ¢popmara A-3 ¢ codmonennem tpedosanuiit ECKJI u CITJIC.

- TOTOBYIO pabOTy 3alUTHUTh.

®opma mnpeacrapiaeHust pesyabrata: Odopmurh depTeku Ha JucT ¢opmara A-3.
3alUTUTh BBIIIOJIHEHHYIO padoTy.

Kpurepun ouneHku:

- «OTJIMYHO» CTaBUTCA B cClydae, Korja paboTa BBIIOJHEHAa B IOJHOM O00bEME C
coomonenuem TpeboBannit ECK/[ u CIIJIC. Pabora BeImosHEHA aKKypaTHO, IITAMIl 3arOJHEH.
ITpu 3ammre paboOTHI AaHBI OJHBIE OTBETHI HA 3aJJaHHbIE MTPEI01aBaTeNIeM BOIIPOCHI.

- «XOpomIO» CTaBUTCSA B ciyyae, Korjga padboTa BBIIIOJIHEHA B MOJHOM O0BEME, HO C
He3HauuTenbHbIM HapyuienueM TpedoBanuit ECKJ[ u CIIJIC. PaGoTta BbIOJIHEHA aKKypaTHO, HO
MMEIOTCS UCIPABJIEHUS HA JIMCTE, WTamn 3anoiHeH. [Ipu 3amure paboThl 1aHbl MMOJHBIE OTBETHI
Ha 3a/IaHHbIE IIPETI01aBATENIEM BOIIPOCHI.

- «yIOBJIETBOPHUTEJIBbHO» CTAaBUTCA B cillyyae, Korja padoTa BBHINOJHEHA HE B IOJHOM
o0béMe U ¢ He3HauuTedbHbIM HapylieHueMm tpeboBanuit ECKJ/] u CITIC. Pabora BbImoigHEeHa
aKKypaTHO, HO UMEIOTCSl UCIIpaBJICHUs Ha JIMUCTE, ITaMil 3anojHeH. [Ipu 3amure paboThl JaHbI
HEIIOJIHBIE OTBETHI HA 3aJaHHBIE IIPEII01aBATENIEM BOIIPOCHL.

- «HEeyI0BJIETBOPHUTEJBbHO» CTaBUTCA B Cilyyae, Korja paboTa BBIIIOJIHEHA HE B MOJHOM
o0véme u ¢ Hapymenusmu tpeboBanuit ECKJ[ u CIIJC. PaGora BbIoNIHEHA HEAKKypaTHO U
MMEIOTCS UCTPABICHUS Ha JINCTE, IITaMIl He 3anoiHeH. [lpu 3amure paboThl HE JaHO HU OJHOTO
IIPAaBUJIBHOTO OTBETA Ha 3aJaHHBIC IIPENIOAABATEIIEM BOIIPOCHI.

IIpakTnyeckoe 3ansaTue Nel4
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IHocTpoeHne niiaHa NPOMBIIIJIEHHOTO 3JaHUS € MPOPA0OTKOH KOHCTPYKTHUBHBIX
3JIEMEHTOB U COOTBETCTBYIOIIEH MPUBA3KOMA MX K Pa30MBOYHBIM OCSIM.

Henab: 3akpenuTh 3HaHUS [0 KOHCTPYKTHUBHBIM CHCTEMaM U KOHCTPYKTHBHBIM 3JIEMEHTaM
IMPOMBIINIJICHHBIX 3I[3.HPII>1. HpI/IBI/ITB HAaBbIKM  BBIIIOJIHCHUA  APXUTCKTYPHO-CTPOHUTCIBHBIX
yeprexxeil. Haydutb CTyaeHTOB pa3bupaTbCsi B HPOEKTHOM AoKyMeHTanuu. Haydutbes
IIPOEKTUPOBATH KOHCTPYKTUBHYIO CUCTEMY IIPOMBIIIIEHHOTO 30aHHUS.

Bbinosinus padory, Bol Oyaere ymerh:

- MOIOMPATh CTPOUTEIbHBIE KOHCTPYKIIMHU IS pa3pabOTKH apXUTEKTYPHO-CTPOUTEIbHBIX
YepTexKen;
- rpaduveckre 0003HAYCHUS MATEPUATIOB U DJIIEMEHTOB KOHCTPYKIHIA.

MarepuajibHoe o0ecnieyeHue:

- METOJMYECKOE YKa3aHHUE 1O BHIMOJIHEHHUIO MPAKTHYECKON pabOThI;

- CTPOUTENIbHbIC KATaJIOTH.

3ananme:

[lo mapamerpaM HEOOXOIMMO BBIYEPTUTH KOHCTPYKTUBHYIO CHCTEMY MPOMBIIIJICHHOTO
3MaHUsI ¢ O0O3HAYEHHWEM BCEX KOHCTPYKTHBHBIX JJIEMEHTOB, OOpPa3yIOIIMX HECYIIUH OCTOB
3/1aHUA.

TOJIIIII/IHa HAapy>XHbIX W BHYTPCHHUX HECyHIUX CTCH, IAr MW KOJUYCCTBO 1IaroB
MPUHUMAIOTCS TI0 3aanni0. KoHCTpykTHBHas cxeMa BhryepunBaeTcst B macmTabde 1:100 Ha nucte
dopmara A-3 ¢ cobmonenuem Tpedoanmii ECKJ] u CIT/IC.

Kparkue Teopernueckue cseieHusi: O0beMHO-TVIAHNPOBOYHOE pelleHue

ITo KOHCTPYKTUBHOMN CHUCTEME 3/1aHUEe OTHOCHUTCS K KapKacHbIM. Kapkac 3aHusl COCTOUT U3
nonepedHbix [1-00pa3HbIX pam, COEAMHEHHBIX B MPOA0JIbHOM HampasiieHuu. llonepeunbie pamsl
00pa30BaHbl KOJIOHHAMU, KECTKO 3aI€MJIEHHBIMU B ()YHAAMEHT, U IIAPHUPHO OMUPAIOLIMMHUCS Ha
HUX CTPONWJIbHBIMU KOHCTPYKIMSAMH — Oankamu wiu ¢pepmamu (pucyHok 3.1). B mponosbHOM
HaNpaBICHUU >KECTKOCTh 3JaHMsl 00ECHeYMBAeTCs CBA3SIMM 110 KOJIOHHAM, IOAKPaHOBBIMU
OankaMy, MOJACTPONMIBHBIMM OallkaMH, a TAaK)KE KECTKUM JIMCKOM IOKPBITHSA. 3JJaHHE B IUIaHE
UMeeT IPSIMOYTOJIbHYIO GopMy.

II-obpasims pama [ } .
____:47"'D_‘ o < —_— 1N\ Konowa

~—— Caaam No KONoHHEaM

Puec. 3.1 Kagnow: yymmes

OcHoBa Kapkaca 3/1aHusl — KOJIOHHBI — PacIOJIOJKEHBI 110 OIpeneneHHon cucteme. Kaxnoi
KOJIOHHE, KaK M JJI0O0OMY HECYIIEMY JIEMEHTY, IPUCBAUBAIOTCSI KOOPAMHALIMOHHBIE Pa30MBOYHBIE
OCH — TOPH3OHTAJIbHAs U BepTHKaibHas. OCH BceX KOJIOHH TpHU IepecedeHUur o0pas3yloT Tak
Ha3bIBAEMYIO cemK)y KoaoHH. B TonepeyHOM HampaBlIEHUU PACCTOSIHUE MEXAYy KOJIOHHAMH
paBHsIeTCsl MPOJIETY, a B MPOJOJIBLHOM — IIary KOJOHH. /Iponemom Ha3bIBaeTCsd 00BEM 3MaHMA,
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OTpaHUYEHHBIA TPOAOIBHBIMU PSJIAMU KOJIOHH U TOPIEBBIMH CTeHaMHU. [IpOMBIIIITICHHBIC 3TaHMUSI
OBIBAIOT OJTHOIIPOJICTHBIMH H MHOTOIIPOJICTHBIMH.

[IpoekTupoBanue 3MaHUST HAYMHACTCS C Pa3paOOTKH IJIaHa, MOCKOJBKY IUIaH PACKPBIBACT
KOHCTPYKTUBHYIO CXEMY 3JIaHWs, a TaKkkKe (QYHKIMOHAIBHYIO CBsI3b TOMelleHui. PaspaboTka
IUIaHA TPOMBIIUICHHOTO 3/IaHUs HAYMHACTCS C HAHECCHUS OCEH W MPOPUCOBKU CETKH KOJIOHH
(pucynoxk 3.2).

KojoHHBI 1eXa MO pacHoJIOKEHUI0 B 3JaHUM JEIATCS Ha cpedHue W KpauiHue, a TIO
HA3HAYCHUIO — Ha OCHOBHble U (axeepkosvie. OCHOBHBIC KOJIOHHBI 3JaHHS BOCIPHHUMAIOT
Harpy3kd OT KPaHOBOTO OOOpYIOBaHUsS, CTPOMIJIBHBIX KOHCTPYKIMW, CTCHOBBIX MaHEJICH B
MPOIOJIBHOM HAIPaBICHUU 3JIaHMs, 8 (PaXBEPKOBBIE — HATPY3Ky TOJBKO OT TOPIIEBBIX CTECHOBBIX
TaHEJeH.

P A
o O O 0O

Pac_ 32 Cerma nmonn Ba nuame 3paman

KosoHHBI Ha m1aHe 371aHKs He BCETia pacioiaraloTcsl CTPOTo Ha MpecedeHnH pa30MBOYHBIX
oceil. CylleCTBYET NMOHITHE «NPUBA3KA IAEMEHMA» - ITO PACHOJIOKEHNE TEOMETPUUECKUX OCEH
3JIEMEHTA WJIM €r0 TpaHeill OTHOCUTENbHO pa30UBOYHBIX ocel 31anus. [Ipu npoexkTupoBaHum nexa
MIPUMEHSIIOTCS CIIEYIOIUE TPUBSA3KM KOJOHH: LeHTpanpHas (y3en 1, pucyHok 3.3) — korna
reOMETPUUYECKHE OCH DJIEMEHTA COBIAJAIOT C pa30MBOYHBIMHU OCSIMU 3JaHMs; HyneBas (y3en 2,
pucyHok 3.4) — Korja TpaHb JIEMEHTa COBMAaeT ¢ pa30MBOYHON OChI0; TpuBsi3ka «500» (y3ibl 3
u 4, pucynku 3.5 u 3.6) — Korjga reoMeTpuuecKkas OCh 3JIEMEHTAa OTCTOMT OT pa3OMBOYHON OCH
3manusg Ha 500 MMm.
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Puc 35, Tipmenxsca «500» Pac. 36 Tipsmxsa «500s

Jliig ynoOcTBa MpOEKTUPOBAHUS BCE pa3Mephl 3[4aHus (LIMpPUHA M BHICOTA MPOJIETOB, IIar
KOJIOHH, pa3Mepbl 3JIEMEHTOB) YHU(PHUIIMPOBAHBI, T. €. KPATHbI ONPEIEICHHOMY YUCIY — MOOYIIO.
B kauecTtBe OCHOBHOro HpUHAT MOAYnb M, paBHblii 100 MM, B KauecTBE JOMOJIHUTEIbHBIX —
ykpynHeHHbie Moaynu: 3M (300 mm), 6M (600 mm), 12M (1200 mm), 15M (1500 mm), 30M (3000
MM), 60M (6000 mm). I1lupuna nposieToB B 3qaHUM IpuHsTa KpatHOH 60M (6 meTpam): 12 M, 18
MU 24 M.

Jnsi MoHTaka OOOpYHOBaHMS, a TaKkkKe s OoOecredeHHWs 5BaKyallud B 3[aHAU Iiexa
IIPEyCMOTPEHBI BOPOTA, PACIIOJIOKEHHBIE B KpalHUX IpOJIETaX C JIBYX CTOpOH mpoiera. [l
yIoOHOTO BBE3/1a B 37JaHKE TIEPEe] BOPOTAaMH HEOOXOMMO YCTPOCTBO maHayca. [ nepexona u3
3/1aHMsI LIeXa B 3/JaHHe aIMUHUCTPATUBHO-OBITOBOTO KOPITyCa 3allpOEKTUPOBAHA JIBEPb.

Jliia mepeMertienysi BHyTpHY 37jaHus TPY30B, a TaKXKe JJI1 MOHTa)xa 000pyJOBaHUS B 3JaHUU
nexa B KaXJIOM IMpOJIETE pacloJIOKEHO MOJbEMHO-TPAHCIIOPTHOE O0OpyAOBaHHE —
OTIOPHBIE WJIN MOJIBECHBIE KPAHBI.

Kpanel anexrpuueckne 0JTHOOAJIOUHBIE TIOJIBECHBIE I'PY30I10IbEMHOCTbIO 1-5 T,
yIpaBisieMbI€ € 10J1a, U3rOTAaBIMBAIOTCS OJHOIPOJIIETHBIMU U JBYXIPOJeTHBIMU. KpaH cocTouT u3
JIETKOTO MOCTa MM Hecylled Oaiku, CHAa0KEHHOW AJIEKTPHUUECKOW Tallbl0 U 3JIEKTPHUUYECKUM
MEXaHU3MOM THepeaBuKeHus. KpaHoBble MyTH MOJABEIINBAIOTCA K CTPONUIBHBIM KOHCTPYKLIHSAM
(Gankam nnu Gepmam). YIpaBisioT MOJIBECHBIMU KpaHaMu ¢ ToJa 1exa. OCHOBHBIE apaMeTphl U
pa3Mepsl Hanbosee pacnpoCTpaHEHHBIX KPAHOB NpUBEIeHbI B Tabnuie A.1, npunoxenue A.

Jpyroil TN KpaHOB — MOCTOBBIE JJIEKTPUUECKUE ONOPHbIE KPAHbl TPY30IIOBEMHOCTBIO 10
50 1. OnopHBIH KpaH COCTOMT M3 HECYILIEr0 MOCTa, MEPEKPBIBAIOIIETO MPOJET MOMEUICHMS,
MEXaHU3MOB TEPEIBMKCHHSI M JIBUTAIOLICICS BIOJIb MOCTA TEJIEKKH C MEXAaHU3MOM IOJbEMA.
YpaBisioT MOCTOBBIMU KpaHAMU M3 MOJBEIIEHHOW K MOCTY KaOHMHBI WM C I0JIa 11€Xa BPYUHYIO.
IlepenBuratorcsi OMOpHBIE KpaHbl IO pelbCaM, YJIOXKEHHBIM Ha BEPXHMM MOSAC IMOAKPAHOBOM
6anku. OCHOBHbBIE TapaMeTPhI OMOPHBIX KPAHOB NMPUBEACHHI B Ta0MIEe A.2, MpHIIOKEeHHE A.

Kapkac

Kapkac nmpoexkTrpyemMoro mpoMbIIIIEHHOTO 3[aHUs, KaK OBLJIO OTMEUEHO B Ipeblaylei
riaBe, oOpa3oBaH IOMEPEUYHBIMU paMaMM, COCIAWHEHHBIMH MEXIy COO0OH B MPOAOIBHOM
HampaBlieHUU. PaMbl COCTOSAT M3 KOJIOHH, YCTaHOBJIEHHBIX B ()yHIaMEHT, U Oajok uiu depm
MOKPBITHS, ONUPAIOUIMXCS HAa KOJOHHBL. Kapkachl TpPOMBIIIJIEHHBIX 3JaHUNA  OBIBAIOT
KeJIe300€TOHHBIMH, METAJNINYECKUMHU, JIePEBIHHBIMU U KOMOMHUPOBAaHHBIMU. JIJi ympolieHus
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KypCOBOTO TIPOEKTHPOBAHUS PACCMOTPUM TOJIBKO JKelIe300eToHHbIM Kkapkac. [lo cmocoOy
BO3BEJICHUS KEJIe300€TOHHBIE KapKachl JENATCS Ha MOHOJIUTHBIE (KOHCTPYKLHUU U3TOTaBIUBAIOT
U3 [IPUBE3EHHOr0 OETOHA Ha CTPOUTENBHOM IUIOIIAJKE), COOpHBIE (KOHCTPYKIIMM U3TOTABJINBAIOT
Ha 3aBOJIc M NPHUBO3SIT TOTOBBIMH Ha CTPOUTENBbHYIO IUIOMAAKY JUisi COOpKH) U cOOpHO-
MOHOJIMTHbIE (KOHCTPYKIIMM YaCTUYHO M3TOTABIMBAIOT HA 3aBOJIE, YACTUYHO — HA CTPOUTEIIbHOMN
wioniaake). B mpoekre mnpumeM cOOpHO-MOHOJUTHBIA Kapkac, B KOTOPOM (pyHIaMEHTBI
3aMpOEKTUPOBAHBI MOHOJIMTHBIMH, & BCE OCTAJIbHBIE KOHCTPYKIIUH — COOPHBIMHU.

OOmwmit BU MPOMBIILICHHOTO 3/IaHUsI IPE/ICTAaBIeH Ha pUCYHKE 4.1.

KoJsionnbI

OcHogHble KONOHHbI B CUCTEME KapKaca BOCHPUHHMMAIOT Harpy3ku BepTHKaJbHBIE (BeC
KOHCTPYKLIUH, KOMMYHHUKAIIUKA, 000PYJAOBaHUs) U TOPU3OHTAIBHBIEC (BETPOBBIE, OT TEPEABHIKCHHS
KpaHOB, CEHCMHUYECKHe), M IepelaloT ux Ha GyHIaMeHT. Paxeepkosvie KOJIOHHbL U
CMOUKY BOCIIPUHUMAIOT HArpy3KH TOJIBKO OT CTEHOBBIX IaHesneld. OCHOBHbBIE KOJOHHBI KPalHEro
psila UMEIOT CeueHue, KaK MPaBUIIO, MEHbIIEE MO IUIOMAAH, YeM KOJIOHHBI CPEIHero psna. ITo
IIPOUCXOJUT MOTOMY, YTO CPEIHUE KOJIOHHBI BOCIIPUHUMAIOT Harpy3Ky OOJbIIYIO IO BEIMYUHE,
4yeM KpaiHhe KOJIOHHBI. Pa3Mephl KOJOHH MOAOUPAIOT B 3aBUCHUMOCTH OT BBICOTHI 3/IaHUs, THIA
KpaHa M Harpy3kd Ha KOJOHHBL il 3IaHUA 6€3 MOCMOBbIX ONOPHBIX KpaHoe pa3padoTaHbI
KeJe300€TOHHBIE COOpPHBIE KOJOHHBI MPSIMOYTOJILHOTO CEYEHHUs C KOHCOJSIMH ISl OMUpaHUs
CTPONWIbHBIX KOHCTPYKIUI K OeckoHcosibHbIe (mpuioxenue b, tabmumna b.2). Jlns 3manwuii ¢
MOCMOBbIMU ONOPHbIMU KPAHAMU — >K€le300€TOHHbIE COOpPHBIE KOJIOHHBI MPSMOYTOJIBHOTO
CEUYCHHSI C KOHCOJSIMU JJI ONMUpPaHHUs MOJKPaHOBBIX Oanok (mpuioxkenue b, Tabmuma b.1).
XKenezoberonnnie (axBepkoBble KoJIOHHBI ceueHneM 300 X 300 MM ycTaHABIMBAIOTCS B TOPIIE
[IpoJieTa B MECTax IEepPeceYeHus] OCel NpH OTCYTCTBUM OCHOBHOM KOJOHHBI (cM. puc. 3.2).
@daxBepKOBbIE CTONKM yCTaHABIMBAIOTCS B TOPLIEC 3/aHUS BIOJIb KpaWHUX M CPEAHHUX DsIOB
OCHOBHBIX KOJIOHH pSJIOM C KOJOHHOH. CTOWKM M3rOTaBIMBAIOTCS M3 MeETalla, HMEIOT
JBYTaBpOBOE WM KopoOuaroe ceueHue. Pasmep cedeHus (haxBEpKOBBIX CTOEK 3aBUCHUT OT
pa3MepoB CEUEHUS W MPUBSI3KM OCHOBHOW KOJOHHBI. (DaxBepKOBbIE KOJOHHBI ONHUPAIOT Ha
CaMOCTOSITeNIbHBIE  (QYyHIAMEHTHl WM Ha (YHIAMEHThl OCHOBHBIX KOJIOHH, €CIM OHH
PacroJI0KEHbI PSIOM.

Puc. 4.1. O6uwmii BUA NPOMBIIIUIEHHOTO 31aHUS
1 — cpeaHue KOJOHHBI; 2 — ITUTHI MOKPBITHS; 3 — CBeTOadpalioHHble hoHapH; 4 — KpaiiHue
KOJIOHHBI;, 5 — KOJIOHHBI POIOIBHOTO (haxBepka (IpH 11are KpalHuX KOJIOHH 12 M); 6 — CTEHOBBIE
naHenu; 7 — CTpONUJIbHbIE KOHCTPYKIUU (pepmbl); 8 — HOJKpaHOBBIE OAIKH.

DyHIAMEHTBI

KosoHHBI ycTaHaBIMBAIOTCS B hyHOaMenmbl, KOTOPbIE MPEACTaBISIOT COOON OTAeNbHbIE
OTIOPBI NMOJ KAKAYI0 KOJOHHY. DyHAaMEHT COCTOUT U3 MOJKOJIOHHUKA C OTBEPCTHEM (CTaKaHOM)
JUISL 3aJIeIKM KOJIOHHBI U OJTHO-, IByX- M TPEXCTYNEHYaTOW IUIMTHOHM yacTu (CM. pUCYHOK 4.2).
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O0pe3 (BepxHHii Kpaii) (GyHIAMEHTOB TIOJ] KEJIe300€TOHHBIC KOJIOHHBI PACIIOaracTcst Ha OTMETKE
munyc 0,15 M, BwicoTa yctymoB (cryneneit) paBHa 0,3 u 0,45 M. Pa3mepsl KOHKpPETHOTO
¢dbyHIaMeHTa, B TOM YHUCIIE BBICOTY MOJKOJOHHUKA U TIIyOUHY CTaKaHa, BRIOMPAIOT B 3aBUCUMOCTH
OT BHU/Ia KOJIOHHBI, €€ pa3MepoB U Harpy3kH, NepeaaBaeMoil KOJIOHHOM Ha ¢yHIaMeHT. Pa3mepsl
¢dbyHIaMeHTa TakXKe 3aBHCAT OT TIIYyOWHBI 3aJ0KEHHUS TOAOIMIBBI (DYHIaMEHTa, XapaKTEPHUCTUK
IpyHTa, HaJIW4YMs WIM OTCYTCTBUS mozBaja. Tabmuma pasmepoB ais moadopa ¢yHaaMmeHTa
IIpUBEJIcHA B IIpuiiokeHnu B. @yHaaMeHTHBIN y3€ll B pa3pese PeACTaBieH B IpuiioxeHnu M.

DyHIaMeHTHbIE 0AJIKH

[locne MoHTaka KOJOHH B (YHOAMEHTHI M WX 3aMOHOJMYMBAHHUS Ha (YyHIAMEHTBHI
yCTaHaBJIUBAIOT pyrnoamenmuvie dOanku. OHU HEOOXOIUMBI JJIi ONMPAHMs CTEHOBBIX HaHEIeH U
o0ecrieyeHns1 KECTKOCTH Kapkaca 3naHus. COOpHBIE jkene300eTOHHble (DyHIAMEHTHBIE OalKu
ONUpPAlOT Ha OeTOHHbIE CTONOMKU (NPHIMBBI), YCTpauBaeMble B Ipejenax IMOAKOJIOHHUKOB.
@yHnaMeHTHbIE OalKd yCTAaHABJIMBAIOT 0 BCEMY MEpPUMETpY 3aaHus. JnuHa (QyHIaMEHTHBIX
0aJI0K coryacyercs ¢ arom KOJIOHH, pa3MepaMH MOJIKOJIOHHUKA U MecToM ykiaaku. [lonepeunoe
cedyeHue Oanku MpeCcTaBiIeHO Ha pUcyHKe 4.3.

Bepx ¢ynnamentHeix Oanok pacrnonararoT Ha 30 mm (ormerka —0,030) Huxke ypoBHS
guctoro noia (ormerka 0,000). Ha aTom ypoBHE yCTpawBaroT THIPOHU3OJISIIIUIO U3 OJHOTO-ABYX
CJIOEB PYJIOHHOTO MaTepuaja Ha MAacTUKE WIN W3 IIEMEHTHO-IIECUAHOIO0 pacTBOpa ToyuuHou 30
MM. [[1s mpenoxpaneHust 0anok oT nedopManuy Ipu MyYEHUH TPYHTOB JENAlOT IMOJICHINKY U3
IIJIaKa U MecKa.

[lo mepumerpy 3/1aHus C HAPYKHOM CTOPOHBI YCTPAaWBAaIOT OTMOCTKY M3 acgayibTa WIn
6erona mmpuHod 0,9 — 1,5 M ¢ ykiIoHOM OT cTeHbl He MeHee 1:12. dDyHIamMeHTHBINA y3en
MIPEACTABIIEH B IPUIIOKEHUH B.
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Pac 43 Ceaenme dyanasermaoii banes opsa mare snmoas & u

300, 450

IMonkpaHoBbIie 0aJIKH

Ilookpanosble 6Oanku ¢ YIOKEHHBIMA TIO HHUM pelbCaMu OO0pa3ylOT IYTH JIBHXKCHHS
OTIOPHBIX MOCTOBBIX KpaHOB. OHH TNpUIAIOT TaKXKE JOMOJIHHUTEIBHYIO IPOCTPAHCTBEHHYIO
KECTKOCTh Kapkacy 3aaHus. JKeine300€TOHHBIE MOAKPAHOBBIC OaJIKU JJIs 1Iara KOJIOHH 6 M
3alpOEKTHPOBAHBl TaBPOBOTO CEUCHHMS, IOJ KpaHbl TPY30HOABEMHOCThIO 10 32 T. bankum
YCTaHABIIMBAIOT BJOJIb MPOJIETOB 3[IaHUS U OMUPAIOT Ha KOHCOJU KOJOHH. K KoJIoHHaM Oanku
KpeTIISIT CBApPKOM 3aKJIaJHBIX JAeTalled U aHKepHbIMH OonTamu. Bo m3bexaHue ygapoB MOCTOBBIX
KpaHOB O KOJIOHHBI TOpIIOBOFO (baXBepKa 3JaHUA HAa KOHIIAxX HOI[KpaHOBI)IX HYTefI yCTaHaBJII/IBaIOT
CTaJIbHBIC YIIOPHI C aMOpTI/I3aTOpaMI/I

- I"“v \l- aan
FeeeTA MU, L6

Puc. 4.4. Onupanue nMoAKpaHOBO# OaJIKK Ha KOHCOJIb KOJIOHHBI M KOHCTPYKIIHSI KOHIIEBOTO
yropa

Pac 45 YVoen cosepenises tompenion ot G
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150), | ,150

Puc. 4.6. [lonkpaHoBas O6aJyika Jis 11ara KOJIOHH 6 M

CTponuibHbIe KOHCTPYKIIMH

[lpu mare KolOHH 6 M HeCylUe KOHCTPYKIMH TOKPBITUH W3 COOPHOTO jKene300eToHa
COCTOSIT TOJBKO W3 CTPOIWJIBHBIX 3JeMEHTOB. CTpONMIbHBIE KOHCTPYKIIMH HEOOXOAMMBI IS
ONUPAHMS IUIMT TOKPBHITUS M DJIEMEHTOB KPOBJIH, OHH OOECHEYMBAIOT JKECTKOCTh 3JaHHS B
norepevyHoM HarpasyieHuH. CTpONIIbHBIE KOHCTPYKIIUH BBITIOHSIOT B BUJIC 040K U (hepMm.

JIByckaTHbIE OalIKy pEIIeTYaTOro THUIA U3 COOPHOTO jKene300eToHa MpeaHa3HAYA0TCs IS
MOKPBITHI 3JaHUI C TMOJBECHBIMH W OIOPHBIMH KpaHaMH MpU IIUpUHE mposiera 12 u 18 m
(pucyHok 4.9).

®epMbl U3 cOOPHOTO XKeJIe300€TOHA MTPeIHAa3HAUEHBI JIJIsl IEPEKPBHITHS IPOJIETOB 18 u 24 M.
JIns TOKpBITHH € MaJOYKJIOHHOM KpOBJIEH mpuMeHseTcss ¢epma Oe3packoCHOro THIA C
JIOTIOJTHUTEIBHBIMUA CTOWKAaMH HaJl BEPXHUM IOSCOM, KOTOPBIC CIIy)KAT OMOpaMy JUIsl TUIAT
HNOKPBITHS MHMpUHOW 3 M. /IS MOKPBITHMA €O CKaTHOM KpOBIEH mpeaycMoTpeHa ¢epma
0e3packocHOro THIa 0e3 TOMOIHUTEILHBIX CTOCK (PUCYHOK 4.8).
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Bapsasy Bps CEaLIX KPOSSRX

JAKNAQHYE ANA KPENAEHWR
NAAT WHPHHOR 1.5 »

JAKNAGHBIE AETANK
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Bapsasy mps CEamIX EPOSSEX Bapsasy Bmps SasOyEROSESIX EPORSEX

AKNAQHMIE AETANN
ANA KPENNEHAWA NAMT WHPHHOR 3 w Fl
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IInuThI NOKPBHITHS

[1n1THl TOKPBITUH TPOMBIIIIIEHHOTIO 3[JaHUSI OTHOCATCA KAaK K 3JIEMEHTaM Kapkaca, Tak U K
3JIEeMEHTaM MNOKpPHITHH. B mpoekTe 31aHUS MCHONB3YIOTCS IUINTHI K€1€300€TOHHbIE peOpUCThIe
mmuHON 6 M M mmpuHo# 1,5 u 3,0 M. [IpogonbHble pebpa IUIMTHI CayXat JUlsl ee ONUpaHUs Ha
CTPONMWIbHbIE KOHCTPYKILIMH, a MOMEpPEYHble 00ECIeYrBAaIOT KECTKOCTh caMOM IIUTHI. [ImuTh
KpensTes K 6amkaMm win pepmMam ¢ MOMOUIbIO CBAPKH 3aKJIaIHBIX JeTalleld, IPeayCMOTPEHHBIX Ha
KOHIIaX MPOJI0JIbHBIX pedep minT. I1IBbI MeX 1y MIUTaMH 3aMOJHSIIOT OETOHOM, YTO 00eCIeurBaeT
COBMECTHYIO pabOTy IUIUT U, CJI€Z0BATENBHO, )KECTKOCTh AUCKA TOKPBITHUS.

[1auTsl NepekphITUii ITpeIcTaBIeHbl Ha pucyHke 4.10.
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Puc_ 410 TIxama nepespsraid

CreHbl, OKHA, BOPOTA, 1BEPH
B npoextnpyemMoMm 31aHMM IPUHATHI CTEHBI, BO3BOJMMBIE M3 CTEHOBBIX naHeneil. [lo
KOHCTPYKIIMKM CTE€HBI TPHUHSATHI HEHEeCylue (HaBECHbBIE), KOTOPBIC BBIMOJHSIOT B OCHOBHOM
85



orpakaarormue GyHKIuu. X Macca moTHOCTBRIO TiepeaeTcst Ha KOJIOHHBI Kapkaca U (axBepka 3a
HCKJIFOYCHUEM HWIKHErO TIOJJOKOHHOTO spyca, ONUparomerocss Ha (yHIaMEHTHBIE OaJiKu.
KoJIOHHBI BOCTIpHHUMAIOT MacCy HAaBECHBIX CTCH Yepe3 purelid (axBepka WIH Yepe3 CTAbHBIC
OTIOPHBIE CTOJMKU OCHOBHBIX KOJIOHH.

CornacHo yHu(]HKAIMK, BHICOTY OCHOBHBIX CTCHOBBIX M OKOHHBIX IMaHENCH TMOIIHHSIOT
moayao 300 mm u mpuruMaroT paBHou 1,2 m 1,8 M (mobGopnas 0,6 m). CTeHOBBIC IMaHETH
IIpe/iCTaBIeHbl HAa pUCyHKe 4.11.

CreHoBBIE AHENIN «HAOUPAIOT» MO BBICOTE, COOIO/IAst ONPE/IeICHHbIE TPEOOBaHUS:

1. [{oxoJsIbHYIO (HMKHIOIO) ITAHEJIb B OCHOBHOM IPUHUMAIOT BbICOTOM 1,2 M.

2. Jlanee, Kak MpaBUJIO, pACIIONaraoT JIBe WK 00Jiee OKOHHBIC IMaHeIn BhIcOTOM 1,8 1 1,2 M.

3. 3areM yCTaHABJIMBAIOT OJIHY WJIM HECKOJIBKO TIYXMX CTEHOBBIX MaHENIel, a OTOM €Ille
OJIHy — JIB€ OKOHHBIE C TaKUM pacdyeToM, 4TOObI OKHO HE OKa3aJIOCh HAMpPOTHB IOJKPAHOBOU
OaJKH.

4. B BepxHel 4acTu 3/1aHUSI TOPU3OHTAJIBHBIN [IOB OCHOBHBIX CTEHOBBIX MaHeNeH B LEsIX
ynobcTBa MOHTaXa jJenatoT Ha 0,6 M HUKE OTMETKH HHU3a HECYIIUX KOHCTPYKITHI MOKPBITHS.

5. Camas BepxHss MaHelb TOJKHA ObITh BBIIIE YPOBHS KPOBIU MpUMepHO Ha 600 MM.

6. OKOHHBIC TIAHEJH, KaK MPaBWIO, HE YCTAaHABIMBAIOT B TOPIIEBBIX CTEHAX W B KpaWHUX
rarax KOJIOHH MPOJOJIbHBIX CTEH 3/1aHUS.

7. AnvHy OKOHHBIX IMaHemnel cienyeT OpaTh, Kak mpaBuio, MeHbine 6,0 M (4,5 uwiu 3,0 m),
YTOOBI IO BO3MOKHOCTHU M30€KaTh JIEHTOYHOTO (CILJIOLIHOTO) OCTEKIICHUSI.

8. KomnuecTBO, JJIMHA M BHICOTA OKOHHBIX MaHENIEW NUKTYETCS OCBEIICHHOCThIO BHYTPH
3/1aHus, TO €CTh, B KOHEYHOM UTOTE, 3aBUCUT OT IIUPHUHBI 3JaHUSI.

OxHa noka3aHbl Ha pucyHke 4.12.
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Puc. 4.12. OxonHbIe MaHenu

B TopueBbIx cTeHax 37aHus B KpaltHUX MpoJieTax MpelycMOTpeHbl BopoTa. [Ipu ycrpoiictse
BOPOT BMECTO CTEHOBBIX IIaHENIEd YCTAHABJIMBAETCS KEJIe300€TOHHAs WM KHUPIHUYHAS pama
BOPOT, M HABEIIMBAIOTCS TOJOTHA (CTBOPKHM) BOPOT. B MecTe ycTpoiicTBa maHayca TPYHT
JIOTIONTHUTEBHO YIJIOTHAETCS W YCTpauBaeTcs OETOHHas MOJATrOTOBKAa MOJ maHayc. dparmeHt
BOpOT Ha IJIAHE U Ha pa3pe3e MpeICTaBIeH Ha pUcyHke 4.13.

Jns mepexoga w3 3AaHMs IleXa B 3[JaHUE aJMHHHUCTPATHUBHO-OBITOBOTO KOpITyca
3ampoeKTHpPOBaHAa JABEph. B MecTe ycTpolicTBa BEpU CTEHOBBIC MAHETN 3aMEHSIFOTCS KUPITUYHOMN
KJIQ/IKOM, ¥ YCTaHABJIMBAETCS JBEPHOE TIOJIOTHO.
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JIuHum yeprexa

YroObl uepTek ObUT BBIPA3UTENBHBIM W JIETKO YUTAICS, OH JOJKEH ObITh 0hOpMIICH
JUHUSAMHU Pa3IMYHOM TONIIMHBI U HauepTaHus. JIMHUM uyepTeka, UX HadyepTaHHe, TOJIIHMHA U
HazHaveHue ycranoiaeHsl 'OCT 2.303-68*.

OcHOBHast TMHUS YEPTEKa — 3TO JIMHUS BUIUMOTO KOHTYpa. TONIIMHY CIIONIHON OCHOBHOM
nuHUH S BBIOUparoT ot 0,5 10 1,4 MM B 3aBHCHUMOCTH OT BEJIMYUHBI U CIIOKHOCTH M300paKeHus, a
Takke OT ¢opMaTa M Ha3HA4YEHMs] 4YepTeka. BblOpaHHBIE TOJIIUHBI JMHUN JOKHBI OBITh
OJIMHAKOBBIMH JIJIsl BCEX M300pakKeHMIi Ha JAHHOM YepTeKe, BHIIOJIHEHHBIX B OJIHOM MaciiTale.

[Ipy BBIMOJIHEHWH WITPUXOBBIX JUHUM JUIMHA IITPUXOB JIOJDKHA OBITH OJMHAKOBOM M
YBEJIMYMBATHCA BMECTE C YBEIMYEHUEM TOJIIUHBI JUHUMA. LLITpUXNyHKTUpHBIE JTMHUU JOJIKHBI
nepeceKkarbcsl U 3aKaHYMBAThCS IITPUXaMH, a HE TOYKaMU. Pa3MepHble yuciia UM HaJIUCH HE
JOJKHBI TIEpeceKaThCsl C JIMHUSAMU 4epTeka. PaMky depTeka, TaOIHIIBI, OCHOBHYIO HAIMUCh U
CHeU(pUKALUU BBITOIHSIOT CIIJIOIIHBIMUA JTUHUSIMH TOJILUHOM S.

Koopannanuonnbie ocu

Ha n3o0paxeHnn Kaxaoro 3aHusl UM COOPYKEHUSI YKa3bIBalOT KOOPJIMHAIMOHHBIE OCH U
MIPUCBANBAIOT UM CAMOCTOSATEIBHYIO CUCTEMY 0003HAYCHHIA.

KoopauHnaiyionHble 0CH HAHOCAT Ha M300pakKeHUsI TOHKUMU HITPUXITYHKTUPHBIMU JTUHUSIMU
C JJIMHHBIMH IITPUXaMH, 0003HAYAIOT apaOCKUMU HudpaMu U MPOMUCHBIMU OyKBaMHU PYCCKOTO
andasura (3a uckmodennem 6yks B, 3, U, O, X, I1, Y, 111, b, bL, b) B kpyxkax nuamerpom 6 12
MmM. [Iporycku B 1(poBBIX U OYKBEHHBIX (KPOME YKa3aHHBIX) 0003HAUEHUSAX KOOPIMHAIIMOHHBIX
OCell He TOIyCKaroTCA.

[Mudpamu 0003HA4aIOT KOOPAMHAIMOHHBIE OCH 10 JUIMHHOM CTOpPOHE 3JaHus WU
coopykeHust (¢ OosbmmM KosmmuecTBOM oceilt). IlocrmenoBaTenbHOCTh MUGPOBBIX U OYKBEHHBIX
0003HaYeHUI KOOPJMHAIMOHHBIX OCEH NMPUHUMAIOT IO IUIaHYy CJieBa HalpaBO U CHHU3Y-BBEpX.
O603HaueHne KOOPJIMHAIIMOHHBIX OCEel HAHOCAT, KaK MPaBHJIO, MO JIEBOM M HIDKHEH CTOpPOHaM
IJIaHA 3/1aHUS U COOPY>KEHHUS.
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JUis  OTHENbHBIX AJIEMEHTOB, pACIOJOKEHHBIX MEXAY KOOPAMHALMOHHBIMU OCAMU
OCHOBHBIX HECYIIMX KOHCTPYKIIMH, HAHOCAT JOMOJHUTENIbHbIE OCH U 0003HA4al0T UX B BUJE
OpoOu: HajJ 4epTOd YKa3blBalOT 0003HAUYEHME NPEAIISCTBYIOIIEH KOOPAMHALMOHHOW OCH; I0J]
4epTOM — JIOMOJHUTEIbHBIA IOPSAOKOBBIM HOMEpP B IIpEAeiIax ydacTKa MEXKIy CMEXHBIMU
KOOPJIMHALIMOHHBIMU OCSIMH.

JlonyckaeTcsi KOOpAMHALMOHHBIM OCsAM (paXBEPKOBBIX KOJIOHH IIPUCBAaUBaTh LU(POBBIE U
OykBeHHBbIE 0003HaueHUS B MPOJODKEHHE O0O3HAYEHHWH OCel OCHOBHBIX KOJIOHH 0e3
JOTIOJIHATEIBHOIO HOMEpa.

Ili1an 3Taxa

IIpy BBINOIHEHUM IUTAHA TaXka MOJIO)KEHUE MHUMOM FOPU30HTAJIBHOM CEKYyILEH INIOCKOCTH
pa3pe3a IPUHUMAIOT Ha YPOBHE OKOHHBIX MPOEeMOB (Koo 1 MeTpa Haj ypoBHEM moa) uin Ha 1/3
BBICOTBI M300paXKaeMoro Taxa.

Ha niane 3manust Bce 3J€MEHTHI M 000pYIOBaHUE, KOTOPBIE HAXOASTCS HUXKE TUIOCKOCTH
CeUeHMsI, U300paKaroTCsl CIUIOMIHOM JTMHUEH. DIIeMEeHThI U 000PYI0BaHUE, PACIIOIOKEHHBIE BBIIIIE
IJIOCKOCTH CEUEHUS, MOKA3bIBAIOTCS IUITPUXITYHKTUPHOM JIMHUEH C JBYMs TOUKAMHU. Y CIIOBHBIE
0003HaYeHMsI KPaHOBOI0 000PYI0BaHUS U MOAKPAHOBBIX IIyTEH NMpHUBeIeHb! B TabuLe 2.

Ha naan nexa nonxHb! ObITh HAHECEHBI:

- KOOpAMHAILIMOHHBIE pa30MBOYHBIE OCH;

- KOJIOHHBI OCHOBHbBIE U (JaXBEPKOBBIE;

- BOpPOTa ¢ 0003HAaYEHNUEM OTKPbIBAHUSI, C MMAHYCaMH U YKa3aHUEM MX YKJIOHA;

- CTEHOBBIE U OKOHHBIE [TaHEJIH C YKa3aHUEM CTHIKOB;

- YCJIOBHBIE U300paKeHUs MOJKPAHOBBIX MYTEH ¢ ymopamu, ¢ NMpUBS3KaMU K pa30MBOYHBIM
0CsIM;

- YCIIOBHBIE N300pa)kK€HUS KPAHOB € YKa3aHUEM MX I'PY30I0/bEMHOCTH;

- JIMHUU Pa3MEpPOB MEXKIY OCSIMH, TOJILUHBI CTEH, LIMPUHA OKOH, MPOCTEHKOB, O0IINE
rabapuThl 3JJaHUS;

- YKa3aHHE Pa3pe3oB.

Xon padorsr:

- ONpPE/IEIUTh BapUaAHT, [0 KOTOPOMY HEOOXOAMMO BBINOJIHUTH IPAKTHUECKYIO padoTy;

- COTJIACHO JAHHBIM, ONPEAETUTh HEOOXOAWMBIE MapaMeTphl KOHCTPYKTHBHOW CHCTEMBI
MIPOMBIIIJICHHOTO 3/1aHUS;

- BBINOJIHUTH 4epTéX B MacmTadbe 1:100 ma mmcre Qopmara A-3 ¢ coOmoaeHuEM
tpebosanuit ECKJI u CII/IC.

- TOTOBYIO pabOTYy 3aIIUTHUTh.

®opma mnpeacraBiaeHusi pesyabrara: OdopMmurh dYepTeku Ha JucT ¢Gopmara A-3.
3alIUTUTh BBIIIOJHEHHYIO paboTy.

Kpurtepun onenkn:

- «OTJHYHO» CTaBUTCS B Ciy4yae, Korja pa0OoTa BBHINIOJIHEHA B TIOJHOM O00BEME C
coomoaenuem TpedoBanuiit ECKJ] u CIIJIC. PaGoTa BbImogHEHa akKypaTHO, IITaMII 3alOJHEH.
[Tpu 3amuTe pabOThI 1aHbI TIOJHBIE OTBETHI HA 3aJJaHHBIE TIPETIOIaBATEIEM BOIIPOCHI.

- «XOpomlIo» CTaBUTCSA B clydyae, Korja padoTa BBIOJIHEHA B IOJHOM 00BEME, HO C
He3HauuTenbHbIM HapylieHueMm tpedoBanuii ECKJl u CII/JIC. PaboTa BbInosHEHa aKKypaTHO, HO
MMEIOTCS UCTIPABIICHUS Ha JTUCTE, IITaMIl 3amoiHeH. [Ipu 3amure paboThl JaHBI MOJHBIE OTBETHI
Ha 3aJIaHHbBIC TIPETI0/IaBaTeIeM BOIIPOCHI.

- «yJIOBJIETBOPUTEJIBHO» CTaBUTCA B clyyae, KOrja padoTa BBHIMOJHEHA HE B IOJHOM
00béMe u ¢ HesHauuTenbHbIM HapymieHueM TpeboBanuit ECK/[ u CII[C. PaGorta BhImONIHEHA
aKKypaTHO, HO UMEIOTCSl UCIIPABJICHUs HA JIMCTE, ITami 3anoiHeH. [Ipu 3ammre paGoThl JaHbBI
HETIOTHBIC OTBETHI HA 3aIaHHBIC TTPETO1aBaTEIIEM BOIIPOCHI.
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- «HEyJI0BJIETBOPHUTEJIBLHO» CTaBUTCA B Cily4ae, Korja paboTa BBIOJIHEHA HE B MOJHOM
o0béMe u ¢ Hapymenusmu tpeboBanuit ECKJ] u CIIJIC. PaGoTta BbIlTONTHEHA HEAKKYpaTHO H
MMEIOTCSl UCTIPABIICHUS Ha JIUCTE, ITaMI He 3amnoiHeH. [lpu 3ammre paboThl HE JaHO HU OJHOTO
MPAaBUJIBLHOTO OTBETA HA 3a/IaHHBIC TPETIOaBaTEIeM BOIIPOCHI.

IIpakTuyeckoe 3ansiTue Nels
BoiuepunBaHue cXxeMbl PACHOJIOKEHHUS CTOJI04aTOro GyHaaMeHTa

Ilesb: 3akpenuTh 3HaHUS 110 KOHCTPYKTUBHOMY PELICHUIO (DYHIAMEHTOB IPOMBIIUIEHHBIX
3naHui. IIpUBUTH HAaBBIKM BBIOJHEHUS APXUTEKTYPHO-CTPOMTENBHBIX uYepTeked. Hayuutsb
CTYJAEHTOB  pa30upaTbcs B  IPOEKTHOM  JOKyMEHTAallUM, HAY4YUTbCS  IPOEKTHPOBATH
KOHCTPYKTUBHOE pellieHrne GyHAaMEHTOB MPOMBIIICHHBIX 3aHHUM.

Beinosinus padory, Bel Oynere ymers:

- ONpeAEATh INTyOUHY 3a10KeHUs PyHAaMEHTa;

- MOIOMpPaTh CTPOUTEIbHBIE KOHCTPYKIIUHU IS pa3pabOTKH apXUTEKTYPHO-CTPOUTEIBHBIX
yepTexKen;

- rpaduueckre 0003HaYEHHS] MATEPHAIIOB U 3JIEMEHTOB KOHCTPYKLIUH.

MatepuajibHoe o0ecnieyeHue:
- METOJMYECKOE YKa3aHHUE IO BHIMOJHEHHUIO MPAKTHYECKON PabOTHI;

- CTPOUTCIIbHBIC KaTaJIOT'H.

3ananue:

[To 3amaHHBIM TTapaMeTpaM HEOOXOJUMO BBIYEPTHUTH IIaH (PYHIAMEHTOB MPOMBIIIIICHHOTO
3aHMsI ¢ 0003HAYCHHUEM BCEX KOHCTPYKTHBHBIX AJIEMEHTOB.

TonmmHa HapYKHBIX H BHYTPEHHHUX HECYIIMX CTCH, IIar W KOJMYECTBO IIIaroB
MPUHUMAIOTCS 10 33JIJaHHIO TPAKTUYECKON paboThI 8.

KoHcTpykTnBHOE penieHne (yHIaMEHTOB IPOMBIIICHHOTO 3/JaHUS BBIYEPUMBACTCS B
Mmacmrabe 1:100 na mucte popmara A-3 ¢ codmronenuem tpedoBanuit ECK/] u CITJC.
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Xon paborsr:
- OIPENENIUTh BAPUAHT, [0 KOTOPOMY HEOOXOIMMO BBIIIOJHUTH MPAKTUYECKYIO paboTy;
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- COIVIACHO JAaHHBIM TMPAKTUYECKOH paboThl 8, BHIUEPTUTH KOHCTPYKTHBHOE pPEIICHUE
(yH1aMEHTOB MPOMBIIIJIEHHOTO 3aHMUS;

- BBINONHUTH 4eTpék B wmacmradbe 1:100 ma nucre ¢opmara A-3 ¢ coOmroaeHHEM
tpedoBanuit ECKJI u CITJIC.

- TOTOBYIO pabOTy 3allIUTUTh.

IMopsinok npoBexeHNns 3aHATHS:

1 sran OmpenensieM WUPUHY COOPHBIX JIGHTOYHBIX (PYHIaMEHTOB W3 OETOHHBIX OJIOKOB
MO/l HECylIMe KOHCTPYKIMH, OMHUPAsCh Ha IUIAaH I[OKOJBHOTO WJIM IEPBOTO ASTa)xel 3/1aHus
(mpakTuueckoe 3austue 1).

[Tox mapyxHbIe cTeHbl ToMmUHON 510 MM BeIOMpaem Ostoku mupuHOr 500 MM nmu 600 Mmm
(mox crensl 640 MM), MO BHYyTpeHHUE CTeHBI ToMHONW 380 MM — O6moku 400 MM, TOJ CTEHBI
tonuHou 250 MM — 6:10kH 300 MM.

Mapku ¢yHIaMEHTHBIX OJIOKOB BbIOpaTh MO NPWIOKEHWI0O B u BHecTH B Tabiuiy
crenuduKanui COOPHBIX KeJIe300€TOHHBIX 3JIEMEHTOB MPHIIOKEHUS A.

Tabnuma 2.1 [Ipumep 3amonHeHus cnenuuKanui COOPHBIX OETOHHBIX OJIOKOB

[To3. | O6o3HaueHue HaumenoBanue KoanuectBo | Macca | [Ipumeuanue
€. KI'
®dyHnaMeHTHbIE OJIOKH
1 I'OCT 13579-78 | ®BC24.5.6 T 1630
2 I'OCT 13579-78 | ®bC 12.5.6 T 827
3 I'OCT 13579-78 | ®BC9.5.6 T 610
@®b-1| I'OCT 13579-78 | ®BC 24.3.6 T 6 1000

2 sran BeinonHenue miaHa QyHIaMEHTOB HAUMHAIOT C HAHECEHUS Pa3OMBOUYHBIX ocell. Y
OTIENBHO CTOSIIMX CTOJIOOB M KOJOHH MEPECEYeHUE OCeH JOIKHO OBITh 00s3aTEILHO COXPAHEHO.

3 sran Ha nnane ¢yHnamenra (pucyHok 2.1) mokas3aTb MECTONOJIOXKEHHE U TNPUBSAZKY
OJIOKOB JIEHTOYHOTO (hyHJIAMEHTa O]l HECYIINE HApYKHbIE CTeHBI ¢ npuBsA3koi 130 umum 200 M,
aHAJIOTUYHO IJIaHY IJOKOJIBHOI'O MJIM IIEPBOTO 3TaXa.

KonTyps! pyHaamenToB o0BoAAT MuHUAMY TOALKHOMN 0,5— 0,8 MM. Ha nnane nokassiBaroT
KOH(UIypalnuo MOAOIBLl (YHAaMEHTOB, (YHIAMEHTHBIX OJIOKOB, YCTYIBl Ul Iepexofa OT
OJTHOM TIyOMHBI 3aI0KEHMSI K JIPYrodl U MX pa3Mepbl, MapKud COOPHBIX AJIEMEHTOB WM HX
MO3UIIMM U MOHOJIMTHBIE y4yacTKH. [yOuHy 3ayokeHus (yHIaMEHTOB Ha IIaHe 00O03Ha4aroT
reojie3ndeckoil oTMeTkoi. ['eone3ndeckue OTMETKH YMOTPEONSIIOT [Uisi 0003HAYEHUsS! TITYyOMHBI
3aJI0KEHUS KaXIOro ycryma. MOHOJUTHBIE y4yacTKH 0003HAYaloT HAJNHCSIMU Ha BBIHOCHBIX
MOJIKaxX ¢ HyMepalnueil MOHOJIMTHBIX Y4acTKoB YM 1, YM 2 u T. 1.

4 sran Ha nnane ¢yHIaMeHTa MOKa3bIBAIOTCS TAKXKE Pa3Mephbl MEKIY OCAMU M KpailHUMHU
ocsiMH. JI71s1 TTOJIHOTO BBISBJICHUSI KOHCTPYKIMU (DyHIaMEHTa JaroT nomnepedHsle cedeHus. Cren
CEKyILEH IUIOCKOCTH HAHOCAT Ha IIJIaHE B BUJIE PA30OMKHYTBHIX LITPUXOB €O cTpenkamu. CeueHus
dbynramenToB n300paxkaroT B Macirade 1:20 (pucynok 2.2).

Ha ceuennn n3o0paxaroT KOHTYphl (yHIAaMEHTAa, HU3a CTEHBl WM LIOKOJS, a TaKXe IOJ
MOMEILIEHUs, TOBEPXHOCTh 3eMJIM U ruapou3ossauuio. [Ipu BeiuepunBaHuyu ceueHus QyHIaMEHTOB
Hapy>KHBIX CTEH JIAI0T U300pakKeHNEe OTMOCTKHU.

Ha cedeHunn mnpocTaBisilOT pa3Mepbl YCTYNOB, OTAEIBHBIX JJIEMEHTOB (YyHIaMEHTOB,
IIMPUHY TOJOUIBEL M oOpe3a (yHAaMeHTa, a TakXe TOJIIMHY CTE€HBl C MPHUBSI3KOM K OCSAM.
PexoMenayercs Takxke yka3aTb MapKy COOPHBIX JIEMEHTOB M UX pa3Mmepbl. Ha cedeHusx craBsT
oTMeTkH mona nepBoro 3taxka (0,000), obpesza u moAomBE PyHIAMEHTA, YPOBEHb MOBEPXHOCTH
3eMJIu (pUCYHOK 2.2)

TpuxoBky MaTepuanoB B ceueHusix BbIIoNHAOT 1o 'OCT 2.306.68 (mpunoxenue I).

KoHTpoJibHbIE BONIPOCHI

1. Kakne KOHCTpYKTHBHBIE CXeMBbI ()yHJaMEHTOB BBl 3HaeTe?
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2 Kakue ¢pyH1aMeHTHI Ha3bIBAIOTCS JICHTOYHBIMU ?

3. Uro BrusieT Ha TIyOMHY 3aJI0)KeHUs PpyHIaMmeHTa?

4. B kakom ciyyae BMECTO JIGHTOUHBIX (DYHJIaMEHTOB MOJ CTEHAMH Masl03Ta)KHBIX
3/1aHuH 11e1eco00pa3Ho MPUMEHUTH CTON0YAThIe (PyHIaMEHThI?
lTnarn pyHdarermob
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Pucynoxk 2.2 Cxema pacnonoxeHus 371eMeHToB ¢hyHaamMeHTa (a), ceueHne PyHIaMeHTOB 0
BHYTpEHHEH (0) U HApYKHOU CTeHE (8)
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®opma mnpeacrapieHuss pesyabrata: Odopmuth dYepTeku Ha JHucT ¢opmara A-3.
3amUTUTDH BBIIOJTHEHHYIO paloTy.

Kpurepun oneHku:

- «OTJMYHO» CTaBUTCS B cllyyae, Korja paboTa BBIIIOJHEHAa B IIOJHOM O00bEME C
coomonennem tpeboBannii ECK/[ u CIIJIC. PaGora BbImoJHEHAa aKKypaTHO, IITAaMIT 3aIllOJTHEH.
[Ipu 3amure paboThI 1aHbl IOJIHBIE OTBETHI HA 3aJJaHHbIE IPEII01aBATEIEM BOIIPOCHI.

- «XOpomIO» CTaBUTCSA B ciyyae, Korjna paboTa BBIIIOJIHEHA B MOJHOM 00BEME, HO C
He3HauuTenpHbIM HapymienueM TpedoBannii ECKJ[ u CIIJIC. PaGora BbImoJIHEHA aKKypaTHO, HO
MMEIOTCS UCHPABIICHUS Ha JUCTe, mTamn 3anoiHeH. [Ipu 3ammre paOoThl 1aHbI MOJTHBIE OTBETHI
Ha 3aJJaHHbIE IPEI0/1aBATEIEM BOIIPOCHI.

- «yIOBJIETBOPHUTEJIbHO» CTAaBUTCA B cllyyae, Korja paboTa BBHINOJHEHA HE B IOJHOM
00BéMe u ¢ He3HauuTeabHBIM Hapymenuem TpeboBanuii ECKJ[ u CIIJIC. Pabota BhIoNHEHA
aKKypaTHO, HO UMEIOTCSl MCIIPaBJICHUs Ha JIMCTe, Tami 3anoyiHeH. [Ipu 3ammuTe paGoThl JaHbI
HEIOJIHbIE OTBETHI Ha 3a/1aHHBIE NIPENOJAaBATEIIEM BOIIPOCHI.

- «HEeyJI0BJIETBOPHUTEJBHO» CTaBUTCA B Ciyyae, Korja paboTa BBIIIOJIHEHA HE B IOJHOM
o0véme u ¢ Hapymenusmu tpeboBannii ECKJ/[ u CIIJIC. PaGora BEINIOJHEHAa HEAKKYypaTHO H
MMEIOTCS UCTIPaBICHUS Ha JIUCTE, IITaMIl He 3amnoiHeH. [lpu 3ammre paboThl HEe JaHO HU OJHOTO
IIPaBWJIBHOT'O OTBETA Ha 3a/1aHHBIE MIPEI0JIaBaTEIEM BOIIPOCHI.
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IIpakTnueckoe 3ansaTue Nel6
KoncTpynpoBanue 0CHOBHBIX y3/10B CONPSIKEHUSI JIEMEHTOB KeJ1e300eTOHHOI0 1
CTAJTBbHOI0 KAPKACOB MPOMBIILIEHHOI0 31aHMA.

]_le.]'lb: 3aKpCIIUTh 3HAHUA 110 MNPOCKTUPOBAHUIO Y3JIOB COIPAKCHUA HNPOMBINUICHHOIO 3aHHA,
Hay4YUTb CTYIACHTOB pa361/1paTI>C${ B HpOCKTHOﬁ JOKYMCHTAIIMU, HAYYUTHCA IMPOCKTHUPOBATH IIJIaH
OOHOJTAXXKHOI'O ITPOMBIIIIICHHOT'O 31aHM.

Bbinosinus padory, Bol Oynere ymeTh:
- MOIOMPATh CTPOUTEIbHBIE KOHCTPYKIIUHU IS pa3pabOTKH apXUTEKTYPHO-CTPOUTEIBHBIX
yepTexKen;
- rpaduveckre 0003HAYCHUS MATEPHATIOB U DJIEMEHTOB KOHCTPYKIIHIA.
MarepunaabHoe o0ecniedeHue:
- METOANYECKOEC YKa3aHUEC 110 BBITIOJIHCHUTIO HpaKTI/I‘ICCKOﬁ pa6OTBI;
- CTPOUTECIIBHBIC KaTaJIOT'U.

3aganue:

1. HauepTtuTe y31bl 31aHUS

2. HauepTtuTe AeTanu 31aHusl.

ITopsinok BbINOJIHEHHS PadOTHI:

1. OTkpoiite ¢aiin, co3gaiiTe YepTek, BEIOEPUTE HYKHBII (opmar.

2. JIBOHO¥M IIETYOK MBIIIN 10 OCHOBHOU HaamnucH, 3anoiaute no 'OCT Tabnuiry.

3. BeimonHuTe pa3MeTKy uepTeka BCIOMOraTeIbHbIMU JTHHUSIMH, KOMIIOHOBKY BbIOEpHTE
CaMOCTOSITENILHO.

4. Ucnionb3ys Ha TTIaBHOM MaHEeIH CepPBUC, BbIOEpUTE MPOdUIIb OTPE30K Ha
MHCTPYMEHTAJILHOM MaHeu, BbIOMpas 3aJJaHHbIC JINHUU B CTHJISAX JIMHUU HAa [TaHEIH CBOMCTB,
BBIIIOJIHUTE YEPTEXK.

5. BeiGepute Ha MHCTpyMEHTAIBHOM manenu kHonky O6o3Hauenue, BBoj Tekcra,
BBHITIOJTHUTE BCE HEOOXOIMMBIEC HAMHICH.

Xon paboTsi:

1. OTkpoiite ¢aiin, co3naiite yepTex, BbioepuTe popmaTt A4 ais BBIMOTHEHUS 3a1aHus 1,
2, ohopMmiicHHE 0€3 OCHOBHOM HAJIITUCH.

2. JIBOIHOM II€TYOK MBIIIK IO OCHOBHOM HamucH, 3anoiaaute mo ['OCT Tabauiy.

3. CoxpaHuTte uepTex, co3aB nanky Mou TOKyMeHTHI, YKa3aB rpyImny, MoArpynmny,
bamunuio.

4. HauepTuTe OCHOBHYIO HAJIIUCH JJIs1 HOSICHUTENBHON 3allCKU pa3MepoM 1o BbicoTe 15
MM 110 giuHe 130 MM.

5. BeinoaHuTe pa3zMeTKy uepTeka BCIOMOraTeIbHbIMU JTUHUSIMHI, KOMIIOHOBKY BbIOEpHUTE
CaMOCTOSITEIILHO.

6. Mcnonp3ys 0Tpe30K Ha UHCTPYMEHTAJILHOM MaHelu, BbIOMpas 3aJaHHbIE JIMHUU B
CTWJISIX JIMHUU HA TIAHEJIN CBOMCTB, BHIMOJHUTE YEPTEXK.

7. Ucnonp3ys Ha UHCTPYMEHTAJIbHOM MaHeNnu KHONKY PenakTupoBanre QpyHKINIO
KonupoBanue, BEIOJHUTE TOBTOPSIFOLIUECS HA YEPTEHKE TPUMHUTHUBBI.

8. Beibepute Ha HHCTpYMEHTAIBHOM MaHenu KHonKy O6o3HaueHnue, BBo Tekcra,
BBHITIOJTHUTE BCE HEOOXOIUMBIEC HAMHCH.

9. [Ipu BbIYepuMBaHUM TAOIHI] HA TTIaBHOM naHenu BeiOepuTe MHCTpyMenTh, Co3naTth
TaOJIMILY, 3aII0JIHUTE 0 MOJTYYEHHOMY 33/1aHUIO.

10. ITpoBepbTe ueprex. 48

11. IlpocTaBbTe pazMepsl.

d)opMa npeacraBjJdcHus pedyjabTaTa: BrinmonsaeHHBIN YCPTECIK COXPAHACTCA B ITAIIKEC

rpynnsl Mou JOKyMeHTHI o1 (haMusIiell BHITOJHUBIIETO YEPTEK CTYAEHTA.
UYeprexk OLICHUBAETCS MIPENOAABATEIIEM.
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Kpurtepun onenkmn:
Jiis oueHKM 00pa3oBaTeIbHbIX JOCTHKEHUH 00yJaroImuxcs IPUMEHSIETCs YHUBEpCanbHas
IIKaJla UX OLEHKU

IIpoueHT pe3yIbTaTUBHOCTH KauecTBeHHast o1leHKa ypOBHS MTOATOTOBKH
(IpaBUIILHBIX OTBETOB) Oayu (0OTMETKA) BepOaIbHBINA aHAJIOT
90 + 100 5) OTJIMYHO
80 +~ 89 4 XOPOIIIO
70 +79 3 YIOBJICTBOPUTEIILHO
Menee 70 2 HEYJOBJIETBOPUTEIBLHO
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Jadeaka b QuUHITMEHIT KOAGHHS NEAMOLZ0MBHEZ0
CEYEHUA CPETHEZ0 JAGO CEKYLL

PLcky

3an0/HUmERe
knacca B

Bupabrubauiyuyg

CAOU A-A
Puckts C) Konorsa

\ PUYHTIMEHT
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ADENAEKUE HUI KOMOHHS MOFMOYZ0A6H0Z0 CEYEHIST
npoooasHozZo @axbeoxa v mopuobozo @axfeoka

‘ KOAoHHa

A L Pucku

AHKEDHEL D0/M o KO/T0HMB!

QuHdarerma (0=74)

DUYHTaMEHIT DEMOH HO MEAKOM

I0N0/THUIMENE
knacca 81725

CR

O

A aika M245 [0CT 5915-70 fum 2/
Uimiza 24 [OCT 11371-78 fwm 2)

O
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Kpensaerue pacnapky K KoAoHHE NpSMoL206HOZ0
CEYEHUS KPaUHEZ0 PA0a L mopya Cexyuy

Wagemue coeduHumensHoe M2

no cepuy 1423 1-5/68 bwn 3

_LA

Facngpka

JOKA0HDE 1308/m/e
KO/OHHB!

|
boam M20-8gxo5.58 FOCT 7795-70 lwm 2/ A _ A
Fauwa M20-7H5 TOCT 585-70 jwm_ 2

Wmida 2065 FOCT 6402-70 fwm 2
|
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Kpenaeste Aaums MOKDMTLS & CMOGLBHOL KOHCMOUKULL
0 KOoUHEMY pRy Kasoky § mopue cexyuy
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T JoKOokoE LA0ERUE
Fawmodkoe wadenie
CMOONLMBRTY KOHOTRRLLL

L mponuBHTR KOHG MOLELLe

Xoa paGoTsI:

- ONpPE/EIUTh BapUaHT, [0 KOTOPOMY HEOOXOAMMO BBIIMOJIHUTH MPAKTHUECKYIO padoTy;

- BBINOJHUTH Y3JIbl CONpsDKEHHWsS 3/4aHusi B Maciurade 1:25 na mucre ¢opmara A-3 ¢
coomoaenuem tpedoBanuit ECKJI u CITJIC.

- TOTOBYIO pabOTy 3aIUTUTh.

®opma mnpeacraBiaeHusi pesyabrara: Odopmurh dYepTeku Ha JucT ¢opmara A-3.
3alUTUTh BBIIIOJHEHHYIO paboTy.

Kputepun onenkn:

- «OTJHYHO» CTaBUTCS B Ciy4yae, Korja pa0OoTa BBHINIOJIHEHA B TIOJHOM OOBEME C
coomoaenuem TpedoBanuiit ECKJ] u CIIJIC. PaGoTa BbImoOIHEHa akKypaTHO, IITaMI 3alOJHEH.
[Tpu 3amuTe pabOTHI 1aHbI OJHBIE OTBETHI HA 3aJJaHHBIE TIPETIOIaBATEIEM BOIIPOCHI.

- «XOpolIO» CTaBUTCSA B ciyyae, Korjga paboTa BBIIOJNIHEHA B TMOIHOM 00BEME, HO C
He3HauuTenbHbIM HapyieHueMm tpedoBanuit ECKJI u CII/JIC. PaboTa BbINoHEHA aKKypaTHO, HO
MMEIOTCS UCTIPABIICHUS Ha JTUCTE, IITaMIl 3amoiHeH. [Ipu 3amure paboThl JaHBI MOJHBIE OTBETHI
Ha 3aJIaHHbBIC TIPETI0/1aBaTeIeM BOIIPOCHI.

- «yJIOBJIETBOPUTEJIBHO» CTaBUTCA B clyyae, KOrja paboTa BBHINIOJHEHA HE B IOJTHOM
00béMe u ¢ HesHauuTenbHbIM HapymieHueM TpeboBanuit ECK/[ u CII[C. PaGorta BhImONIHEHA
aKKypaTHO, HO UMEIOTCSl UCIIPABJICHUS Ha JIMCTE, ITami 3anoiHeH. [Ipu 3ammre paGoThl JaHbBI
HETIOTHBIC OTBETHI HA 3a/IaHHBIC TTPETI0IaBaTEIEM BOIIPOCHI.
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- «HEyI0BJIETBOPHUTEJIBHO» CTaBHTCA B Cily4ae, Korja paboTa BBIOJIHEHA HE B MOJTHOM
o0béMe u ¢ Hapymenusmu tpeboBanuit ECKJ] u CIIJIC. PaGoTta BbIlTONTHEHA HEAKKYpaTHO H
MMEIOTCS UCTIPABIICHUS Ha JINCTE, IITaMIT He 3amonHeH. [lpu 3ammre paboThl HEe JaHO HU OJTHOTO
MPAaBUJIBLHOTO OTBETA HA 3a/IaHHBIC TPETIOaBaTEIeM BOIIPOCHI.

IIpakTuyeckoe 3ansitue Nel7
Pa3paboTka cxeMbl INIAHUPOBOYHON OPraHU3alMu 3eMeJIbHOIr0 yuactka. Pacuer
TeXHHKO-IKOHOMUYecKuX nokasaresneid CIIO3Y.

Ieab 3aHATHA. 3aKPENUTh TEOPETUYECKUN MaTEpHUall, HAYUYUTHCS BBIIOJIHATH I'€HEpaIbHbINA
IUIaH ycajeOHOM 3aCTPOMKH U pacCUUTBIBATh TEXHUKO-?PKOHOMUYECKHE NTOKA3aTe M MeHIlIaHa.

Beinosinus patdory, Bel Oyaere:

ymemb:
- MOIOMPATh CTPOUTEIbHBIE KOHCTPYKIIMHU JJIS pa3pabOTKH apXUTEKTYPHO-CTPOUTEIbHBIX
yepTexKen;
- rpaduveckre 0003HAYCHUS MATEPUATIOB U JIEMEHTOB KOHCTPYKITHIA.

Conep:xxanue 3ansaTusa. CoriacHo 3aJaHHBIM BapUaHTaM Ha MWUIMMETPOBOM Oymare
dopmara A4 B macmrabe 1:200 BBIYEPTHTH TeHEpANbHBIA IUIAH YyCaneOHON 3acTpOWKH H
paccYUTHIBATh TEXHUKO-3KOHOMHUUYECKHE MOKA3aTe N TeHIUIaHa.

O6pazen mokasax Ha puc. 8.1

Hcxonnbie nannbie: HaMBUIyanbHbIE 3aJaHUS.

Ilopsinok BbINOJHEHHS PadOTHI:

1. Hanectu KOHTYpHI MpHycageOHOTO ydacTKa IUIOIMIAbI0 OT 600-1200Mm° u TOPU30HTAIIN
(muHEsIMEA TommmHOW S/3, TAe S - TONIIMHA JWHUMA BUIUMOTO KOHTYpa, paBHas 0,6-0,8 mm),
TONBKO HAa Yy4YacTKaX, HE 3aTPOHYThIX BEPTUKAJIBHOM IUIAaHMPOBKOW dyepe3 0,5 M,
XapaKTepu3yloue penbed MECTHOCTH M Ppa3MECTHUTh Ha HEM HPOCKTHPYEeMOe 3JaHHe,
XO3SICTBEHHBIC TOCTPOMKM M Tapaxk (eClid TaKOBbIe HMMEIOTCS JHHUSMHU TOMUHOH 1,5S),
O3CJICHEHUSI JIOPOKEK U TOABE3/I0B, YCIOBHbIE 0003HaueHus. Bokpyr KoHTypa 3aaHus,
COOPYKEHHsI TOKa3bIBAlOT OTMOCTKY MMpuHOM 0,5-1 M W BbE3IHbIE MAHAYChI, HapYy>KHbIE
JICCTHHIIBI U IUTOINAAKK Y BXOIOB (JIMHUSIMHU ToJIHHOM S/2), (pucyHOK 8.1).

Kuioit 1oM MPOEKTUPYIOT Ha yYacTKe ¢ OTCTYIIOM OT €ro IPaHUIIbl (CO CTOPOHBI YJIMIIbI) HE
MeHee 3 M. [Ipu pa3memieHnr Ha y4acTKe XO3SHCTBEHHBIX IOCTPOEK CIEAYeT yYUThIBATH, YTO
paccTosiHUEe OT CTEH KMJIBIX KOMHAT ¢ OKHAMM JI0 IPYTUX CTPOECHUH JOKHO OBITh HE MeHee 6...8
M, Ha TeHepaJbHOM IUIAaHE IOKA3bIBAIOT TAaKXe 3JIEMEHThl OJaroycTpoicTBa M O3€JICHEHMS,
TPOTYaphl U MOABE3THBIE JOPOTH. PaccTosiHME OT CTEH JKMIJIOTO 3/1aHHsl JIO CTBOJIOB JIEPEBBEB - D
M, 10 KycTapHuka — 1,5 M. PaccrosiHne ot orpaxkaenus y4dactka 10 Tporyapa — ot 0.8 M, mmpuHa
TpoTyapa —oT 1 M, OT kpas TpoTyapa 10 aBronoporu — 0,8 M, mMpruHa aBTOJOPOTH OJAHOIOJIOCHON
— 3,5 M, IBYXIIOJIOCHO1 - OM.

2. BBINONHUTH BEPTUKAIBHYIO MNPUBS3KY 3JaHUS K Y4acTKy MECTHOCTH. BeprukaibHas
MPUBS3KA 3/JaHUS K yYaCTKY MECTHOCTHU BBIIIOJHAETCS MO CIEAYIOLIEMY NPABUITY:

1) Ecniu Touka 1€XUT Ha TOPU30HTANIM, TO €€ OTMETKa paBHA OTMETKE 3TOW FOPU30HTAIH.

2) Ecnu To4ka JeXUT MEXAYy TOPU30HTAISIMHU, TO HAJ0 MPOBECTU YEpe3 3TY TOUKY JINHHUIO,
NEePIEeHANKYISIPHYIO K COCEAHUM TOPU30HTAISAM U U3MEPUTH JJIUHY OTpe3Ka M B MM (paccTOsiHUE
OT MJIaJIIIei TOPU30HTAIH IO TOYKH) M PacCTOsIHUE 0 B MM MEX/Y TOPH30HTAISIMH C TIOMOIIBEO
JIMHEUKHU.

3) Beruncnenre yepHBIX OTMETOK YTJIOB 3/IaHUS TPOU3BOIUTCS 1O (popmyiie:

m h

HA= H/m.zop- + —

rze M — paccTosiHue OT Miaamen d ropu3oHTaNH,

d — paccTosiHEE MEKTY TOPHU3OHTAIISIMH,

h — BeIcOTa ceyeHus penbeda

106



4) BpluncieHHBIE 4YEpHBIE OTMETKM YIJIOB 3[aHUS IPOCTABIIAIOTCS HA YEPTEXKE IOJ
BBIHOCHBIMU TOJIKAMHU, TPOBEIEHHBIMU OT YTJIOB OTMOCTKH 37aHusl (pucyHOK 8.1).

5) BorunciisieM MpoeKTHYIO (KpacHYI0) OTMETKY IIJIaHUPYEMOW FOpU30HTAIbHOMN IIIOLIA/IKH,
OHa YCJIOBHO paBHa MaKCUMaJIbHOUM yepHOH oTMeTKe mntoc 0,20, neneHHoit Ha 4:

H np = H Amaxt 0.2

6) BoruncieHHy0 IPOEKTHYI0 OTMETKY MPOCTABIISIFOT Ha/l BHIHOCHBIMU TOJIKAMH.

3._Brerancnsiem abCOMOTHYIO OTMETKY IT0JIa TIEPBOTO 3TaXKa

H abe. — H np. + huox;

rae H ,, — npoekTHas OTMETKA CINIAHUPOBAHHOM IIOBEPXHOCTH,

Nyx — BBICOTA LIOKOJIS, ONpEAeNseMas OT Iojia MEPBOro dTaxka 10 CIUIAHWPOBAHHON
IIOBEPXHOCTH

AOGcCom0oTHAasE OTMETKY, COOTBETCTBYIOIIYIO YCIOBHOW HYJIEBOW OTMETKE, MPUHATOM B
CTPOUTENBHBIX PA0OUYMX YepTeKaxX 3/1aHUsl, COOPYKEHHS, TOMEIIAIOT HA MOJIKE JIMHUU-BBIHOCKH U

0603HAYAIOT 3HAKOM ¥

4. ITpocTaBUTH pa3MepHI.

5 Paccuurars TOII renmnana: mo reHepaJibHOMY IUIaHY HEOOXOAMMO NMPHUBECTH OCHOBHBIE
TEXHUKO-3KOHOMHUYECKHE MTOKA3aTeINH;

11, — nnomanp y4acTtka, M;

11, — nnowmwaae 3aCTpOMKH, M;

11y, — mmomaab 10pOr U MOIIEHBIX IIJIOMIAIOK, M;

11,; — momanb O3€leHEHUs, M;

Ksacmp: H3 / Hy )

K ucn. mep. :( H3 + H().n) / Hy .

KouTpoJbHbIe BONPOCHI

1. Kak ompenenutpb KpacHbl€ U YEPHBIE OTMETKU?

2. Kak onpenenuth aOCONIOTHYIO OTMETKY YUCTOTO TI0JIa 3AaHHs?

3. Kak paccuuraTh miomasapb 3aCTpOUKu?
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Ycnobuste 0003Ha98HUS

Pucynok 8.1 I'ennnan M 1:500

MarepuasibHoe o0ecnieueHue: MynbTUMEIUITHBIE CPEICTBA XPAaHEHHUS, IEPEAAYH U

MMpeaACTaBICHHUA I/IH(i)OpMaIII/II/I, y‘Ie6HO-MeTOILI/I'-ICCKaH AOKYMCHTAIUA, JUIAKTUICCKUEC CPCACTBA,
I1K.

3amanmne:

1. HauepTtuTte yciioBHbIE 0003HAUEHUS], IPUMEHSIEMbIE HA I€HIUIAHE.

2. HauepTtute po3y BETpOB.

3. HauepTuTe reHepanbHbIi TUIaH 3aCTPOUKH ITPOMBIIIIJICHHON 30HBI.

4. HaueptuTe reHepabHbIi I1J1aH 3aCTPOMKHU KUIIOU 30HBI.

5. HauepTuTte Tabnuily ¢ SKCITMKAIIMEH 30aHHUI U COOPYKSHUIA.

IMopsinok BHINOJIHEHHS PAadOTHI:

1. OTkpoiite ¢aiin, co3gaiiTe YepTex, BEIOEPUTE HYKHBII (opmar.

2. JIBOHO¥ IETYOK MBIIIN 110 OCHOBHOU HajmucH, 3anoinaute no ['OCT tabnuiy.

3. BeimonHuTe pa3MeTKy uepTeka BCIOMOraTeIbHbIMU JTHHUSIMH, KOMIIOHOBKY BBIOEpHTE
CaMOCTOSITENILHO.

4. Ucnionb3ys OTPe30K Ha HHCTPYMEHTATIBHOM MaHeNu, BEIOUpas 3aJaHHbIE IMHUU B
CTWJISIX JIMHUY Ha ITAHEJIN CBOWCTB, BBITOJIHUTE YEPTEIK.

5. Beibepute Ha HHCTPYMEHTAIBLHOM MaHeTN KHOMKY 0003HAaYeHHE, BBOJ TEKCTA,
BBITIOJTHUTE BCE HEOOXOIMMBbIE HAMHCH.

Xoa padoThi:

1. Otkpoiite ¢aiin, co3naiite uepTex, BeiOepute hpopmat A4 171 BBITOJIHEHUS 3aJaHUS
1,2, opopmienue 6€3 OCHOBHOW HaIITUCH.

2. Otkpoiite (aiin, coznaiite yeprex, BbioOepuTe popMaT A2 opueHTAIMs TOPU30HTAIbHAS
JUIS BHITIONTHEHUS 3aanus 4,5 oopMIIeHHEe C OCHOBHOM HAJMHCHIO.

3. JIBOITHOI 1MIETYOK MBIIIY 10 OCHOBHOM HajamucH, 3anoaute mo ['OCT Tabnuiry.

4. CoxpaHUTe YepPTEXK, CO3/AaB Manky Mou JOKYMEHTHI, yKa3aB IpyIIly, IOrPYIIIY,
hamunuio.

5. HauepTuTe OCHOBHYIO HAaJUCH JIJIS TIOSICHUTENBHOM 3aITUCKU Pa3MEPOM I10 BbIcOTe 15
MM 10 ajuHe 130 mm.

6. BeimomHUTE pa3zMeTKy uepTeka BCIOMOTaTeIbHbIMU JTHHUSIMHA, KOMITIOHOBKY BBIOEPHTE
CaMOCTOSITENILHO.

7. Ucnionb3ys OTpe30K Ha MHCTPYMEHTAIBHOMN MTaHe!, BRIOUpas 3a/laHHbIe THHUU B
CTWJISX JIMHUY Ha ITaHEJIM CBOWCTB, BBITOJIHUTE YEPTEK.

8. Mcnonp3yst Ha MHCTPYMEHTAIILHOM MaHenn KHOMKY PegakTupoBanue GyHKIIMN
KOITMPOBAHNE, BBIITOJIHATE TIOBTOPSFOIINECS HA YePTEKe IPUMHUTHBEL. 13
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9. BeibepuTe Ha MHCTPYMEHTAILHOU MaHEeIH KHOMIKY 0003Ha4YeHUe, BBOJ TEKCTA,

BBITIOJIHUTE BCC HGO6XO,Z[I/IMI>I€ HaAITHUCH.

10. TIpu BeIUEpUMBaHUY TAOIUI] HA TJIABHOW TTAHETU BRIOEPUTE HHCTPYMEHTHI, CO3/IaTh

Ta0JIUIly, 3aI0OJTHUTE IO MMOJIYYEHHOMY 33aJJaHUIO0
9. [IpoBepbTe uepTeXK.
10. IIpocTaBbTe pazmepbl

®opmMa npeacTaBjieHus pe3yabTaTra: BInoTHEHHBIN YepTekX COXpAHSIETCs B MaIKe
rpynnsl Mou JOKYMEHTHI o1 (haMusIieil BBITOIHUBIIETO YEPTEK CTYACHTA.

LIepTenc OIICHUBACTCA NPCIOAABATCIICM.

,HJ'I?I OLCHKH 06p330BaTCJ'II)HBIX ,I[OCTI/I}KCHI/II\/'I 06yqaloumxc;1 IIPUMCEHACTCA YHUBCPCATIbHAsA

oIKaJjia X OICHKU

IIpoueHT pe3yIbTaTUBHOCTH KauecTBeHHast O1leHKa ypOBHS MMOATOTOBKH
(mpaBUIILHBIX OTBETOB) Oayu (0OTMETKA) BepOaIbHBIN aHAJIOT
90 + 100 5) OTJIMYHO
80 +~ 89 4 XOPOIIIO
70 +79 3 YIOBJICTBOPUTEIILHO
menee 70 2 HEYJIOBJIETBOPUTEIHHO
TEHEPA/BHEM [T/1AH
sy [ = * .
2 2om
i ilt
== =Y=—="=-1 :{_El
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= 1{ — =
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| S, L N T s i | ’—2

’

I'EHILIAH )KUJIOU MTOCTPOUKHA

I'aGapuTHbIEe pa3Mepbl NOCTPOEK MeHIJIAHA

Ne radapurtHbie pa3mepsl, | Ne radapuTHbie pa3mepbl,, M
M
1 10x23 8 9x10
2 10x20 9 8x20
3 8x40 10 10x18
4 8x65 11 9x9
5 8x75 12 9x20
6 8x15 13 7x7
7 5x5 14 20x25
15 12x35
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T'EHILTAH CTPOUTEJIbHOM ILIOIIAJIKA
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T.01.01.04 OCHOBBI IPOEKTUPOBAHUSI CTPOUTEJBbHBIX KOHCTPYKIIUM

IIpakTnyeckoe 3ansaTue Nel8.

TexHuYecKHe XapaAKTEPUCTUKH CTPOUTEIbHBIX MAaTEPUAIOB KOHCTPYKIMIi: HOpMATHBHBbIE,
pacuyéTHbIE

Heab: Hayuutbest onpeaensiTe pacueTHble U HOPMATHBHBIE XapaKTEPUCTHKU Pa3IMUHBIX
CTPOUTEIBHBIX MAaTEPUAJIOB.

Bbinosinus padory, Bol Oyaere ymerh:

- BBINOJIHATH PacueThl HArPy30K, JEHCTBYIONINX HA KOHCTPYKIIHMH.

3aganue 1. OmpenenuTb pacueTHOE COMPOTHUBIICEHWE CTAK MO MIpPEeNy TEeKY4ecTH IUis
C)KaTOTO CTEP)KHS CBapHON CTPONMWIBHOW (epMbl W3 TAPHBIX YTOJIKOB MPU pacueTe Ha
YCTOMYUBOCTb.

Xon paboThl:

1. YcTaHOBUTh MCXOJHBIC JaHHBIC MO Taba. A-1 MHIUBHIYaIBHBIX 3amanuii. Homep
BapUaHTa COOTBETCTBYET HOMEPY CTYAECHTA MO CIUCKY B JKypHaJIe.

2. [To Tabn. E-1 ompenmenuTs pacueTHOE COMPOTHBICHHUE NPOKATHOW CTaIHM 10

mo
Ry

yKa3aHHOW B HOoMmepe yrojika. Hampumep, man yromok L 125x10, ero tommmna t=10mm. s

npeacilty TEKYUCCTU , Mlla pgns SaHaHHOﬁ MapKi CTaJld W IIpU TOJIIHUHC q)aCOHa,

R mé
mapku cramu C 245: Ny =240 Mlla.

3. [To Tabn. E-2 onpenenuth KOXQQPHUIMEHT YCIOBHS PAOOTHI CHKATOTO CTEPIKHS
bepmbl vy, .
4. PacueTHOe compoTHBICHHE CTaIM MO MpPEIeNy TEKY4YeCTH JUIS CKATOTO CTePIKHS

mob
CBapHOM CTPONMIBHOM epMbl OIIPEEIUTD 11O POopMyIIE: R y — Ry Ve ,Mlla
3apanue 2. OnpeneauTh pacueTHOE COMPOTUBIICHUE Ha CKATUE IPEBECUHBI U3 Opyca.
MeTtoauyeckue yKazaHus

1. Y CTaHOBHUTPH UCXOHBIC JAHHBIC 11O Ta0. A-2 HHIUBUTYaTbHBIX 3aaHHM.
2. [To Tabn. E-4 ompenenuTh pacueTHOE CONMPOTUBIICHHE APEBECHHBI Ha CXKAaTHE B

mo
3aBHCUMOCTH OT IIHPHHBI CEUYCHHsI Opyca U COpTa IPEBECUHBIL: Rc , MIla.

3. [To tabn. E-3 ompemenutbs ko3hdUIMEHT mnepexoja, YUUTHIBAIOIIUN MOPOILY
JpEBECHHBI My, .

4. ITo nnu Taba. E-5 onpenenuts k03¢ UIMEHT yClnoBUS pabOThl B 3aBUCUMOCTH OT
YCJIOBUM 3KCIUTyaTalluyd My

S. PacueTHOe compoTHBIEHHE Ha CXXaTHe JIPEeBECHHBI W3 Opyca OmpenenuTh IO

mob
popmyne: RC = RC -m, - mB,MHa.
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3aganue 3. OnpenenuTh pacueTHOE COMPOTHBIICHUE CKATUIO CTOJI0A M3 KaMEHHOM KIIKH.
Mertonuueckue ykazaHus
1. Y CTaHOBHUTH UCXOHBIC JaHHBIC 1O Ta0d. A-3 HHIUBUIYaTbHBIX 3aTaHUN.

2. N3o00pa3utk momepeuHoe ceueHue croida. Eciam
pa3Mepbl CeYeHHs CTOJI0a JaHbl B KHUPIHUYAX, MEPEBECTH UX B MM.
Pasmepsl kupnuua B murane 250*120mM. Llenbiit kupnuya — 3TO €ro
JUTMHA, TIOJKUPIHUYA — IMUPHUHA, IIOB MEXIy Kuprmuyamu — 10MwM.
OnpeaenuTh IUIOMAAL CeueHHs cTonba: A = be h, M%. Ecmun A >
250 |L10 250 0,3M% 10 KOB(I;(bI/IL[I/IeHT yenoBust paboTsl Ye=1. Ecmu A < 0,3M%, To

“510 ¥.=0,8- m.3.11 * [3].

3. [To ta6mn. tabn. E-8, E-9, E-10 onpenenuts pacueTHOE
COINPOTHUBIICHUE KJIAJKH CXKATHIO B 3aBUCHUMOCTH OT BHJa MaTepuaia KJIaJkh, MapKu KaMHA U
mapku pactBopa: R™, MITa.

4. Onpenenutb pacueTHOE CONPOTUBJICHHE CXKATHIO CTOJN0Aa U3 KAMEHHOM KJIaJKH:

R=R" .y  ,Mlla.

3apanue 4. OmnpenenuTh pacyeTHOE CONPOTHUBJIICHHE OCETOHA Ha CXKaTue IpHU
MPOJIOJDKUTEILHOM (JUTUTEILHOM) JACUCTBUM Harpy3ku. ONpelnesuTh pacdyeTHOES COMPOTHBIICHUE
CTaJIbHOM MPOJOJBHOW apMaTypbl Ha pacTsHKCHHE M CXKATHE W PACYETHOE CONPOTHUBICHHE
MOTIEPEYHON apMaTyphl Ha PacTsDKEHHE.

Meroandeckue ykazaHus

1. Y CTaHOBHUTH UCXO/IHBIC JaHHBIC TIO TaOJHIIe A-4 HHIUBUAYATbHBIX 3aJIaHHH.

2. [To Ta6n. E-6 HacTosImero mocoous onpeaeanTh pacueTHOS COPOTUBICHHE OETOHA

1l

380
120,10 250

R mo
Ha c)KaTHE B 3aBUCHMOCTH OT Kjiacca 6etona: Ny , Mlla.

3. Onpenenuty  KO3PPUIMEHT YCIOBHNA pabdOTBI Y1 B 3aBUCHMOCTH  OT
MPOJOJKUTENFHOCTU JAeUCTBUSA Harpysku, m.2.1.2.3 [4]: yp=0,9-npu amurtenbHOM [neiCTBUH,
Yb1=1 - Ipu KPaTKOBPEMEHHOM JIEUCTBUHU HATrPy3KH.

4, OnpenenuTh pacyeTHOE CONPOTHUBIICHHE 0€TOHA Ha CKATHE MPHU MPOIOJDKUTEILHOM

mo
(mmuTensHOM) NEUCTBUM HArPy3KH 1O (GopMmyIe: R b — Rb ST Mila

5. [To Tabn. E-7 nHactosiero mocoOus OMNpeNeIuTh pPAcCueTHOE COMPOTUBICHUE
CTalbHOM TPOJONBHONM apMaTypel Ha pacTshkeHue Rs MIla, pacdeTtHoe compoTHuBIEeHUE
MONEepeYyHor apMmatypsl Ha pactsbkeHue Rgy, MIla u pacderHoe compoTuBieHHE TPOIOJILHON
apMatypsl Ha cxatue Ry , MIla.

3ananue 5. BIMoIHUTE CpaBHEHHE MPOYHOCTHBIX XaPAKTEPUCTUK PA3IUYHBIX MAaTepUaIOB
Ha CXKaTHe.

Mertonnueckne ykazaHus

1. CpaBHeHHE TPOYHOCTHBIX XapPAKTEPUCTUK PaA3TUYHBIX MaTEepHallOB Ha C)KaThe
BBITIOJIHUTH B TabnuuHOM popme (Tabdm.1).
2. PacyeTHble COMPOTHBIEHHUS MAaTepUAIOB MPHUHSTH MO pe3yabTaTaMm perienus 1 - 4
3a/1aHUM.
3. Onpenenuts OTHOIIEHHE PACYETHOTO COMPOTHBICHUS PA3TUYHBIX MATEPUAIOB K
R.
pacueTHOMY CONpPOTUBJIEHHIO KIaAkd 1o ¢dopmyne: N = EI , tme R; — pacdyerHoe

COIIPOTHBIICHUE CTaJlH, IPEBECUHBI, OETOHA UM apMaTypHl.
4. Ananusupys TaOnuIly, cAenaTh BBIBOJ, KaKOM MaTepuan HMeeT HauOOJbIIyIO
IIPOYHOCTH IO CPABHEHUIO C KAMEHHOM KJIaJKOM.
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Tab6muna

CpaBHeHUE IPOYHOCTHBIX XapaKTEPUCTUK PA3IMUHBIX MaTepuaios, MIla

1
Pacuernoe BuJibI CTPOUTENBHBIX MATEPHAJIOB
COIPOTHBIICHUE, Hpese
Cranb Kmangka beron Apwma Typa

MIla CUHAa a p yp
O06o3HaueHUE Ry R R Rp Rsc
Yuciaennoe
3HAYEHUE
n R,

R

I/IHuanuyanbnme 3alaHuA JIsl CTYJACHTOB

Tabmuma A-1 PacueTrHble XapaKTEpUCTUKU MPOKATHOM CTaIN

Ne Bap. | Mapka craim Howmep yronka Ne Bap. | Mapka cranu Howmep yroska
1 2 3 4 5 6

1 C 235 L 50x5 16 C 245 L 160x12
2 C 245 L 56Xx5 17 C 255 L 200x10
3 C 255 L 63x6 18 C 245 L 200x13
4 C 255 L 63x4 19 C 285 L 200x14
3) C 285 L 70x5 20 C 345 L 200x16
6 C 345 L 70x6 21 C 385 L 200x20
7 C 385 L 75x5 22 C 235 L 200x12
8 C 235 L 75X6 23 C 245 L 200x13
9 C 245 L 80x6 24 C 255 L 100x7
10 C 255 L 80x7 25 C 235 L 100x8
11 C 255 L 90x6 26 C 285 L 100x10
12 C 285 L 90x7 27 C 345 L 110x10
13 C 345 L 160x10 28 C 355 L 125x9
14 C 385 L 160x12 29 C 235 L 140x9
15 C 345 L 180x11 30 C 345 L 140x10
Tabnuma A-2 PacueTHble XapaKTepUCTUKU IPEBECUHBI

Ne Bap Copt [Topona Ceuenue yCJI. DKCILI.
1 2 3 4 5
1 1 Enp 100x100 2
2 2 Cocha 100x125 3
3 3 [Tuxta 125x150 1
4 1 bepesa 150x150 4
5 2 1y6 150x175 2
6 3 JIucTBeHHMIIA 175x175 2
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7 1 byxk 175x200 3

8 2 Ocuna 200x200 2

9 3 Scenb 100x100 3

10 1 Krnen 100x125 4

11 2 Kenp cubupckuit 125x150 3

12 3 CocHa 150x150 4

13 1 [Tuxra 175x175 3

14 2 Tomnonb 200x200 2

15 3 ['pab 100x125 3

16 1 Jluna 100x150 2

17 2 byxk 150x200 4

18 3 Ocuna 200x250 2

19 1 Scenb 150x150 3

20 2 Knen 100x100 4

21 3 Kenp cubupckuit 100x125 3

22 1 CocHa 125x125 4

23 2 [TuxTa 150x150 2

24 3 bepesa 150x175 4

25 1 1y6 100x175 2

26 2 JluctBennuna 100x200 1

27 3 Scenn 150x200 1

28 1 Knen 100x150 2

29 2 [Tuxta 150x150 3

30 3 bepesa 100x175 4
Tabmuna A-3 PacueTHble XapakTepUCTUKN KAMEHHOM KJIaJIKH

Ne | Marep |[Mapka Mapka E;;H B N Marep | Mapka | Mapka SI:;H B
Bap | KIQJKU | KaMHSI | pacTB. (cm) Bap | KIAJAKU | KaMHsS | pacTB. (cm)

1 2 3 4 5 6 7 8 9 10

1 A 75 50 1,5x2,0 16 | T 100 75 40x60cm
2 A 100 50 1,5%2,5 17 | T 150 100 60x80cm
3 A 125 50 1,5x3,0 18 | T 100 50 60x40cm
4 A 150 50 2,0x2,0 19 | T 75 75 40x80cm
5 A 200 50 2,0x2,5 20 | T 50 75 60x80cm
6 b 100 150 2,0x3,0 21 | 1 200 B12,5 |50x70cm
7 b 125 150 2,0x3,5 22 | I 250 B7,5 70x90cm
8 b 150 150 1,5x1,5 23 | I 50 B3,5 80x80cm
9 b 200 150 1,5x2,0 24 | I 100 B2,5 50x50cm
10 |b 300 150 1,5%2,5 25 | [ 100 B7,5 60x100cm
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11 |B 75 100 1,5x3,0 26 | A 35 10 1,5x2,0
12 |B 100 100 2,0x2,0 27 | A 50 10 1,5x2,5
13 |B 125 100 2,0x2,5 28 | A 75 10 2,0x3,0
14 | B 150 100 2,0x3,0 29 | A 100 25 2,5%x3,0
15 |B 200 100 2,0x3,5 30 |A 125 25 3,0x3,5

Martepuan kiagku: A- KUpnud Kepamuueckuil; b- kupnuu cunmkatbeiii; B- kepamunueckue
kamuu; I'- mycroTtensie 6eTonHbIe KaMHU; - OyTOOETOH.

Tabnuna A-4 PacyeTHble XapakTepucTUKU OETOHA U apMaTyphl
Ne Bap Kiacc 6eTona Knacc apmatypsl Ne Kuacc Kunacc apmatypsl
Bap | OeroHa
1 2 3 4 3) 6
1 B10 A 240 16 B30 A 240
2 B15 A 300 17 B35 A 300
3 B20 A 400 18 B40 A 400
4 B25 A 500 19 B45 A 500
S) B30 B 500 20 B50 B 500
6 B35 A 240 21 B55 A 240
7 B40 A 300 22 B25 A 300
8 B45 A 400 23 B10 A 400
9 B35 A 500 24 B15 A 500
10 B55 B 500 25 B20 B 500
11 B45 A 240 26 B25 A 240
12 B10 A 300 27 B30 A 300
13 B15 A 400 28 B35 A 400
14 B20 A 500 29 B40 A 500
15 B25 B 500 30 B45 B 500
Tabnuna A-6 C6op Harpy30k Ha | M° TIOKPBITHS, GATKY U KONOHHY
Toumm.

Ne | Bun KpOB. Toam, */0 . L a,

CcTsDKK | Tomm. yremr., Mm PaiioH cTp-Ba
Bap Marep. L MM ILJIUTHI M M

’ MM
1 2 3 4 5 6 7 8
ITenononuctupon, Huxnui
1 buxpocr 30 100 120 Hosropox 5,7 5,1
2 JIuHOKpOM 40 Paroc, 150 140 IIckoB 54 4,8
3 Texuosmnact 50 MBII, 140 100 babaeso 7,0 54
4 Okoduekc 45 [Mepnurt, 90 160 TamboB 6,0 54
5 Karenan-tymma | 35 Ursafoam, 125 110 B.Vcrior 6,3 5,7
Ilerononuctupo, Tpouko-

6 Bukpocr 25 180 130 Mewopex 5,7 6,0
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7 JInHOKpOM 30 Roofmate, 150 150 Coxon 5,7 5,1
8 Texnoanmact 40 Paroc, 75 100 Open 5,4 6,0
9 Dkoduiekc 50 Ursafoam, 80 110 Kanyit 6,3 48
10 bukpoct 45 Roofmate, 125 120 Kazans 6,6 4.8
11 JIuHOKpOM 35 MBII, 120 130 YcTroxkHa 6,0 5,7
12 TexHonmacT 25 Paroc, 250 140 TromeHs 5,7 4.2
13 Dxodueke 30 [Tepmut, 140 150 Camxka 7,2 51
14 Karenan-rymma | 40 Ilenomact, 250 160 AxyTck 51 54
15 buxpocr 50 1;;51 OHOHMCTHPOI, 100 BriTerpa 4.5 51
16 JIuHOKpOM 25 Ursafoam, 130 110 Psi3anp 4,8 57
17 TexHonmacT 35 MBII, 150 120 I'ps3oBent 7.8 6,3
18 Dxoduekc 45 Paroc, 300 130 Tuxcu 6,0 6,6
19 buxkpoct 30 Roofmate, 90 140 TorbMa 7,6 6,3
20 Karenan-ryma | 40 Ursafoam, 280 150 Maranan 8,0 48
21 | JluHOKpOM 50 [epnur, 240 160 [IexcHa 7,4 5,6
22 TexHonmacT 25 ITenommact, 100 100 Bnagumup 6,0 5,7
23 Dxoduekc 35 MBII, 160 110 Bosorna 5,0 5,7
24 bukpoct 45 Paroc, 140 120 CMoJIeHCK 7,5 5,4
25 JIuHOKpOM 30 Ursafoam, 110 130 Kagaukos 8,4 6,3
26 | Karenan-tymna | 40 1;[;5{ onoHypetat, 140 Hapobsn- Map | 7,7 4,2
27 TexHonmacT 50 Ursafoam, 150 150 UYepemnosen 7,2 6,3
28 buxkpoct 25 Roofmate, 100 160 UpxyTtck 54 6,0
29 JInnokpoM 35 Paroc, 120 130 Yaroga 6,3 5,7
30 TexHo31IaCT 45 MBII, 130 150 Kupos 8,1 5,4

Ilpunoxenue b

ILnoTHOCTD HEKOTOPLIX CTPOUTEC/ILHBIX MaT€pHaJIOB

HanMmeHoBaHHE CTPOUTEIIBHBIX MATEPHAJIOB [TnoTHOCTE p, Kr/M°
1 beroH TsaKenmbIi 2200...2400
2 KenezobeTon 2500
3 Kamennas kimaaka 1700
4 AchanbToOETOH JTUTOH (B CTAKKAX) 1800
5 Kepam3uroberon 900...1600
6 JlpeBecuHa (cocHa, €J1b) 500
7 Jy6, Gepesa 700
8 Cranb 7800
9 danepa 700
10 | llemeHTHO- IECYaHBII PacTBOP 2000
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11 Kepamuuaeckas minTka 2700

12 Jlamunar t=7...8MMm 700

13 [Tapker t=2...25mMm 500

14 | Jlunoneym t=3mm 1100...1600
15 | Ilnuter ABIT t=3,2mMMm 700

16 Jucter I'KJI t=16MMm, I'BJI t=13Mm 1100

17 Vremmrens URSA, PAROC 60...75
18 MuH-BaTHbBIC TUTUTHI TTOTYKECTKHE 125

19 MUuH-BaTHbBIC TUTUTHI JKECTKHE 250

20 DKoBaTa 300

21 [Tmurer ABIT uzonsmuonnsie, t=24Mm 250

22 [Tenomnact 15...25
23 [Menomnomuctupoin [ICB-C (T'OCT 15588-86) 35

24 | Kepam3ut 300...500
25 ITepnut 250

26 Bepmukynut 250...400
27 | Rockwool 110...160
28 | Roofmate 30

29 URSAFOAM 60...75
30 Isover 50...80
31 | Karenan-tyruia 1200

32 buxpocr, Jlunokpom 1200

33 Texnoamact, Dxoduiekc 1150

34 | Pybepoun t=3mm 600

35 | burtym 1050

IIpnnoxxenue B

Macca IJIMT nepeKpbITUs

Ne | Mapka nmiauThl Macca, kT Ne Mapka niuTsl Macca, kT
1 |IIK63.10 1825 13 IIK 63.15 2950
2 |IIK60.10 1725 14 IIK 60.15 2800
3 | IIK57.10 1650 15 IIK 57.15 2675
4 | IIK 54.10 1575 16 IIK 54.15 2525
5 |[IIK51.10 1475 17 IIK 51.15 2400
6 |IIK48.10 1400 18 IIK 48.15 2250
7 |TIK 63.12 2200 19 IIK 63.18 3350
8 |IIK60.12 2100 20 IIK 60.18 3175
9 |IIK57.12 2000 21 IIK 57.18 3025
10 | TIK 54.12 1900 22 IIK 54.18 2875
11 | TIK 51.12 1800 23 IIK 51.18 2700
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H 12 | 1K 48.12 1700 H 24 ‘ TTK 48.18 2550

IIpunoxenne I’ ¥Y3as1 mojioB
docka wnyHmobBas-28MM nokpsimue no/a: NapkKem-22mm
naeu 80X 100, wae 500mMm kepamuyeckas naumka-8mm, [B[1-3,2MM
men/aou3045Y. /10U demoH MozauyHbiu 20-40mMM
ABl1 nod nazamu 24 x120MM UeM.-necy. cmaxka
Tcnou pydepouda 3 % 150Mm menno-36.-u3oa5y. caou
x/0 nauma [1K x/0 nauma [1K
\'4

M OO Xt X XX
7

namMuHam-8mm

noadnoxka-4mMm
yeM.-necy. CmAxXKa

AUHO/1IEYM~3IMM

UeM.-necy. cmaxka menno-36.-u3044y. ca0U
menno-36.-u3o0/ay. c/o0u x/0 nauma [IK
x/0 nauma [1K

\ 4 \4

X XXX

| A
BJaok- cxema

[Ipunoxxenwne JI HO,[[60p CCUCHUS CIKATBIX ACPCBAHHBIX 3JICMCHTOB

A

7"

A
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Ipunoxenue E

PacueTHbIe XapaKTePHUCTHKH MAaTEPHAJIOB

‘IOpMaTI/IBHBIe U PACUCTHBIC COIIPOTHUBIICHUA IIPU PACTSKECHUH, CKATHU U

(abmma E-1 13ru0e TUCTOBOTO U (pacCOHHOTO Mpokata, Tadsmna B.5 CIT 16.13330.2011
Crrauts Tonmmua  mpokara,|PacuetHoe conporusienue, MIla, H/mm? npokara
" Ryn Run Ry Ry
C235 Ot 2 110 8 235 360 230 350
C245 Ot 2 5o 20 245 370 240 360
Cs. 20 5o 30 235 370 230 360
C255 Ot 2 no 20 245 370 240 360
Cg. 20 no 40 235 370 230 360
C285 Ot 2 o 10 275 390 270 380
Cs. 10 1o 20 265 380 260 370
C345 Ot 2 5o 20 325 470 320 460

3a TOJIIUHY Q)aCOHHOFO IIpoKaTa CJICAYCT NIPUHUMATD TOJIIUHY IIOJIKH.

Tabmmua E-2 ta6m.1 CIT 16.13330.2011

Koadduimentsl ycnoBuii pabOThl 3JIEMEHTOB CTaJbHBIX KOHCTPYKIIMIA,

DJIEMEHTBI KOHCTPYKIUI

Koaddu.
yCIIOBUH pabOThI

Ye

1. banku CrjionIHOTO CeYeHMs U CHKaThle AJIEMEHTHI (pepM MepeKphITUN MOoJ
3ajlaMu TeaTpoB, KIyOOB, KHHOTEATPOB, MO TpUOyHaMH, MO/ TOMEIIEHUIMHU
Mara3suHOB, KHUTOXPAaHWIHNIL, apXUBOB U T.II. IpY BPEMEHHON Harpyske, He
IIPEBBIIIAOIIEH BEC IEPEKPBITHIA

2. KonoHHBI OOLIECTBEHHBIX 3[JaHUM MPU MOCTOSHHOW HAarpy3Ke, paBHOM Win
meHee 0,8 pacu€THOM, 1 OMOp BOJIOHANIOPHBIX OarieH

4. CxaTble OCHOBHBIE 3JEMEHTHI (KpOME OINOPHBIX) PEIIETKH COCTaBHOI'O
TaBPOBOIO CEUYEHHS U3 YrOJKOB B CBapHBIX (epMax TMOKPHITHA U
MEPEKPBITHI ITPH pacy€Te Ha YCTOMYMBOCTh MpU THOKOCTH A > 60

5. PacTsiHyTBI€ 3JIeMEHTHI (3aTSKKU, TATH, OTTSDKKHU, MTOJIBECKH) MIPU pacuére
Ha NIPOYHOCTb 110 OCJIA0JEHHOMY CEUEHHIO

6. DieMeHThl KOHCTPYKIMM U3 cTanu ¢ mpenenom Tekydectd a0 440 Mlla,
HECYyIlIMe CTaTMYECKYIO0 Harpys3Ky, Ipu pacueTax Ha MPOYHOCThb MO CEYECHHUIO,
0CJIa0JICHHOMY OTBEPCTHSMU JTsi OOITOB

0,9

0,95

0,8

0,9

1,1

Tabnuua E-3 Koaddunuents! nepexona My no tadn. 5 CII 64.13330.2011
Koaddurnment my 115t pacueTHBIX CONMMPOTUBICHHUIN

JIpeBeCHBIE TOPOIBI PaCTSHKEHHUIO, CKaTHUIO u | CkanbiBa
u3ruly, CKATHUIO U | CMITHIO HUIO Ry
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CMSITHIO BJIOJIb | TOTIEPEK
BOJIOKOH BOJIOKOH
Rp) RI/I) RC! RCM Rc90’ RCM90
XBOWHBIE
1. JluctBenHuIa 1,2 1,2 1
2. Kenp cubupckuit 0,9 0,9 0,9
3. Iv(ez[p KpacHosipckoro kpasi, cocHa 0,65 0,65 0,65
BeliMyTOBa
4. ITuxra 0,8 0,8 0,8
TBepable TUCTBEHHLIE
5. dy6 1,3 2 1,3
6. SIcensb, keH, rpad 1,3 2 1,6
7. Axkanus 1,5 2,2 1,8
8. bepesa, Oyk 1,1 1,6 1,3
9. Bs3, wipM 1 1,6 1
MsIrkue JUCTBEHHEIE
10. Onbxa, jvma, ocuHa, TOIOIb 0,8 1 0,8

PacuerHble compoTuBieHUsT ApeBeCHHbI COCHbI M enu, Tadbm. 3 CII

Tabmana E-4 64.13330.2011
Pacuernsie conporusi., Mlla, qis coptoB
Hanpsokennoe COCTOSIHUE u | O0o3Ha
XapaKTEePUCTUKA FJIECMEHTOB YyeHHue (K1aCCOB) APCBCCHHEI
1/K26 2/K24 3/K16
1. H3rub, coxatMe U CMITHE BIOJIb
BOJIOKOH:
a) BIIEMEHTHI IPSIMOYyToNbHOTO ceueHus | Ry, Re, Rey |14 13 8,5
(32 UCKIIOYEHHEM YKa3aHHBIX B
MOAMYHKTaxX “6”, “B”) BbIcOTOM 110 50
cM
0) sJeMeHTHI IpsIMOyToNIbHOTO ceueHus | Ry, Re, Rey |15 14 10
mupuHoi cBbime 11 go 13 cM mpu
BeIcOTe ceueHus cBbiire 11 g0 50 cm
B) 2JIEMEHTHI IIpsAMOyToJIbHOTO ceueHus | Ry, Re, Rey |16 15 11
LIMPUHON cBbllIE 13 cM IIpU BBICOTE
ceuenus ceeie 13 g0 50 cMm
T) SJIEMEHTEI n3 KpyribiX | Ry, Re, Rew | _ 16 10
JecoMarepuaioB  0e3  BpPE30K B
pacueTHOM CEYCHHH
KoadduiumenTs! ycnoBust paboTsl My
Tabmana E-5 o ta6u. 7 CIT 64.13330.2011
YcnoBus sKcIIyaTauu
(o Tabmuie 1 gH) 1Anl 2 3 4
Koaddurment m, 1 0,9 0,85 0,75
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HopmaTuBHble U pacueTHbIE

CONPOTHUBIICHUS 0eTOHA, HaYaJIbHBII

Tabmama E-6 Moayib ynpyroctu, MIla Tabmuna 2.1-1; 2.1-2;2.1-4 CII 52-101-03
Bun Kiacc OeToHa 10 MPOYHOCTH Ha CHKATHE
:EEEOT“B“ BI0 |BI5 |B20 |B25 |B30 B35 B40 |B45 | BS50
gfame 6,0 8,5 115 |145 |17,0 195 [22,0 |250 |7,5
Pacta 056 |075 |09 |105 |115 |13 14 |15 |6
skenue Ryt
Rbn 7,5 11,0 15,0 18,5 22,0 25,5 29,0 32,0 6,0
Rb.n 0,85 1,1 1,35 1,55 1,75 1,95 2,1 2,25 45
Ep*10° 19,0 24,0 27,0 30,0 32,0 34,5 36,0 37,0 8,0
TaGmua E-7 HopmatuBHBIE W pacyeTHble  CONPOTUBJICHUs apmarypsl, Mlla
s Ta6suma 2.2-1; 2.2-2;2.1-4 CIT 52-101-03
Pactsixennro Cxaturo HopMaTHeH.
Apmarypa
KJIACCOB [IpononsHoii, R Honepes R CONPOTHRIL
> | HOH, Rew 5 R sn R sser
A 240 215 170 215 240
A 300 270 215 270 300
A 400 355 285 355 400
A 500 435 300 435(400) 500
B 500 410 300 410(360) 500
TaGunia E-8 Pacuernpie conporuBieHus R cxxaruio
1 KaMeHHOH Kiraaku mo tadi. 2 CIT 15.13330.2012
= Pacuetneie conporuBnenus R, Mlla, ckatuio Kinaaku U3 KHpPHMYAa BCEX BUAOB U
= KepaMUYeCKHX KaMHEH CO IIeNIeBUIHBIMUA BEPTHUKATHHBIMU MyCTOTAMU
5 [Ipu mapxke pactBopa pu HpOTHOCTH
g £ w [PUMAPKEP P pacTBopa
58S
S 5 g (200 150 100 75 50 25 10 4 0,2 (2) [|ayneBoit
300 3,9 3,6 3,3 3,0 2,8 2,5 2,2 1,8 1,7 15
250 3,6 3,3 3,0 2,8 2,5 2,2 1,9 1,6 15 1,3
200 3,2 3,0 2,7 2,5 2,2 1,8 1,6 1,4 1,3 1,0
150 2,6 2,4 2,2 2,0 1,8 15 1,3 1,2 1,0 0,8
125 - 2,2 2,0 1,9 1,7 1,4 1,2 1,1 0,9 0,7
100 - 2,0 1,8 1,7 15 1,3 1,0 0,9 0,8 0,6
75 - - 15 1,4 1,3 1,1 0,9 0,7 0,6 0,5
50 - - - 1,1 1,0 0,9 0,7 0,6 0,5 0,35
35 - - - 0,9 0,8 0,7 0,6 045 |04 0,25
Ta6muma E-9 Pacuetnblie conpoTusienus R cxxatuio
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KamMeHHoM kianku 1o tadi. 7 CIT 15.13330.2012

Pacuetnbie comporuBnenuss R, MIla , cxkatuio Kiagku W3 O€TOHHBIX KaMHeil
Mapka MYCTOTHOCTHIO 110 25% mnipu BeicoTe psina kiaaaku 200-300 mm
KaMHS IIPU MapKe pacTBopa

100 75 50 25 10 4
150 2,7 2,6 2,4 2,2 2,0 1,8
125 2,4 2,3 2,1 19 1,7 1,6
100 2,0 1,8 1,7 1,6 14 1,3
75 1,6 15 14 1,3 11 1,0
50 1,2 11 11 1,0 0,9 0,8
35 - 1,0 0,9 0,8 0,7 0,6
25 - - 0,7 0,65 0,55 0,5
15 - - - 0,45 0,4 0,35

PacueTHrie COIIPOTUBJICHHA R cxxaTturo

Tabmua E-10 OyToleTonHoii knazxu no tadu. 10 CIT 15.13330.2012

Pacuernbie comporuBnenus R, Mlla cxaTturo
OyrobeToHa (HEBUOPMPOBAHHOIO) IIPU Kilacce
0eToHa

B15 [B12,5 |B10 |B7,5 |B3.,5 [B2,5

Bun 6yroberona

C pBaHbIM OYTOBBIM KAMHEM MapKHu:

200 u BbIIIE 4 3,5 3 2,5 2,0 1,7

100 - - - 2,2 1,8 15

50 uaM ¢ KUPIUYHBIM O0eM - - - 2,0 1,7 1,3
[Mpunoxenue K Harpy3ku u Bo3neiicTrBust

KoadduimeHT Haie:KHOCTH 110 HATpy3Ke s
Tabauma XK-1 JUTSI BECa CTPOUTENBHBIX KOHCTPYKITUH
o Tabmure 7.1 CIT120.13330.2011

Koadpduunent
KoHcTpyKInu coopyKeHH: HaJEXKHOCTH IO
Harpyske ys
METaJIMYECKHUE 1,05
GeToHHBIe (CO cpeHeil IIoTHOCTEIO cBbiite 1600 kr/m®), Kene306eToHHbIE, 11
KaMEHHbIE, apMOKAMEHHBIE, IEPEBSIHHBIC ’
OetoHHBIE (CO cpeaHeil mmoTHocThI0 1600 kr/m® 1 MeHee), U30JISIIIHOHHBIE,
BHIPABHHUBAIOIINE W OTIEIOYHBIC CJOW (TUIMTBHI, MaTepualbl B PYJOHAX,
3aCBUIKH, CTSHKKU U T.I1.), BHITIOJTHSIEMBIE:
B 3aBOJICKHX YCIIOBUSX 1,2
Ha CTPOMTEIHLHON IIIOMIAIKE 1,3
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Harpy3ku Ha nepekpsITHs 31aHUi

Tabmuna X-2
no ta6x. 8.3 CII 20.13330-2011
HopmaTtusHbIe
. . 3HAYEHUs
[ToMenenus 31aHUN U COOPYKEHUI
Harpy3ok Pns
klla
1. KBapTups! XKWIbIX 3JaHUI; cllajdbHbIE OMELIECHHS JETCKUX JOUIKOJIBHBIX
YYPSKICHAN W IIKOI-UHTCPHATOB; KUIbIC IOMEIICHUS JOMOB OTIbIXa U |1 g
o H
MAaHCHOHATOB, OOLIEKUTHI U TOCTUHHUIIL, MTAJIAaThl OOJBHUI K CAHATOPUEB
2. CuyxeOHble  IIOMEIIEHUS  aJMMHUCTPATUBHOIO,  HH)KEHEPHO-
TEXHUYECKOT0, HAYYHOT0 TEepPCOHANAa OpraHU3alui U YUpEkKACHUH; O(HCHI,
KJIACCHbIE IIOMEILEHUS YUPEKACHUN NpocBelleHus; OblToBble momemenus |2,0

(rapnepoOHBIC, JylIeBblE, yMBIBaJbHBIE, YOOpHBIE)
HPEANPHUATHIA U OOLIECTBEHHBIX 3JaHUN U COOPYKEHUH

IMPOMBIINIJICHHBIX

3. KabuneTsl u mabopatopuu yUpeKJIeHUN 3paBOOXpaHEHUs, Ja0bopaTopun
YUPEXKAEHUN  NpocBeUIeHUs, Hayku; nomemieHus OBM,  KyxHH
OOIIECTBEHHBIX 3/IaHHIA; TOMEUICHUS YUPEKACHUH OBITOBOTO 00CTY)KUBaHUS
HaceleHus (IMapUKMaxepcKue, arelibé M T.[I.),  TEXHUYECKHE JTaAXKH;
IIOABAJIBHBIC ITOMCUICHUA

4. 3ansr:
a) YATAJIbHBIE
0) oOeneHHbIe (B Kade, pecTopaHax, CTOJIOBBIX )

B) COOpaHMU U COBCHIAHWH, OXHUIAHUS,
CIIOPTHBHBIE, PUTHEC-IIEHTPBI, OUIIBAPIHBIC

3PUTCIIBHBIC KW KOHLCPTHBLIC,

T') TOPTOBBIE, BRICTABOYHBIC U AKCITO3UI[HOHHBIE
5. KHuroxpanumnuiia; apxvuBbl
8. UepmauHble IOMEIICHUS

12. Bectubronu, ¢oiie, KOPUAOPHI, JECTHULBI (C OTHOCSIIMMUCA K HHUM
MIPOX0JIaMH ), TPUMBIKAIOIINE K TTOMEIIECHUSM, YKa3aHHBIM B TTO3UIIHX:

He menee 2,0

2,0
3,0

4,0

He menee 4,0
He menee 5,0
0,7

a)1,2u3 3,0
6)4,5,6 4,0
2 .
Ta6mmma XK-3 PacueTHoe 3HaueHHE Beca CHETOBOIO MOKpPOBa Sy Ha 1° ropu3oHTaNIbHOM
MTOBEPXHOCTHU 3€MJIN

CHeroBble  paiioHel  Poccuiickoin
Oenepannn (MpUHUMAKOTCS 1o KapTe|l ] Il v |V VI VIl VI
1 npunoxenus XK CIT 20.13330.2011)
Sy, klla 0,8 1,2 (18 (24 |32 |40 (48 |56
TaGmma -4 Paiionsl ToO CcHeroBoil Harpyske ropoioB U mnoceikoB Bomoronackoit

oOJactu
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Pation 10 Paiion 1o
HaumenoBanue . HaumenoBanue .
CHETOBOMH CHETOBOI1
HACEeJICHHOTO MyHKTa HACEeJICHHOTO MMyHKTa
Harpyske Harpyske
r.babGaeso 5 c¢. Kuu. 'oponox 4
c.uM. baOymikuna 4 c. lyiickoe 4
r. benozepck 5 r. Hukomnbck 4
c. Jlunun bop 5 c. Hiokcenuna 4
r. Benukuii Yctror 4 1. XKap 4
c. BepxoBaxbe 5 r. Cokou 4
nrr. Boxera 5 r. Kagaukos 4
r. Bosnorma 4 c. bupsikoBo 4
nrt. Moo4noe 4 c. Camxa 4
c. [Ipunyku 4 c. Tapnora 4
r. Beiterpa 5 r. ToTbMa 4
¢. AHHEHCKHI MOCT 5 IIT. YCThE 4
r. I'pszoBen 4 I. YCTIOKHA 4
nrt. Kanyii 4 r. XapoBCcK 5
1. Hukosnbeckoe 4 nrr. Yarona 4
r. Kupumios 5 r. Uepernosen 4
c. Hapozepo 5 . [llekcHa 4
[Ipunoxenne 1 CoprameHThbI
Tabmuna 1-1 CopTaMeHT apMaTyphl
I -
PacuerHas momaap monepeyHoro CeYCHHs, oM’ = o g §
& |1pu 4ucie cTepKHen 2 g 9
= = a5
o p= H < &
T
X -
3 =N
o - | =
o |1 2 3 4 5 6 7 8 9 a2 | <
3) s 2|l | o
= SR= <t S
< Q N Vo)
= < 2 < m
= = &
3 0,071 |0,141 |0,212 |0,283 0,353 10,424 0,495 |0,565 10,636 (0,052 |- +
4 0,126 10,251 (0,377 |0,502 10,628 10,754 0,879 |1,005 (1,13 (0,092 |- +
5 0,196 (0,393 (0,589 |0,785 10,982 1,178 (1,375 |1,571 |1,767 (0,144 |- +
6 0,283 |0,57 10,85 1,13 (1,41 |1,70 (1,98 (2,26 (254 (0,222 |+ |-
8 0,503 |1,01 151 |2,00 251 (3,02 (352 (402 (453 (0,395 [+ |-
10 0,785 |1,57 (2,36 (3,14 |3,93 (4,71 550 16,28 |7,07 (0,617 |+ |-
12 1,131 |226 (3,39 |452 (565 6,79 |792 1|9,05 (10,18 |0,888 |+ |-
14 1539 |3,08 462 |6,16 (7,69 (9,23 |10,77 (12,31 (13,85 |1,208 |+ |-
16 2,011 402 (6,03 (8,04 |10,05 |12,06 (14,07 |16,08 |18,10 (1,578 |+ |-
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18 2545 |509 |7,63 |[10,18 |12,72 |15,27 |17,81 (20,36 |22,90 |1,998 |+ |-
20 3,142 16,28 [9,42 |12,56 |[15,71 |18,85 |21,99 |25,13 |28,28 |2,466 |+ |-
22 3,801 (7,60 (11,40 (15,20 [19,00 |22,81 |26,61 (30,41 |34,21 |2,984 |+ |-
25 4909 (9,82 [14,73 |19,63 |24,54 |29,45 |34,36 |39,27 |44,18 |3,84 |+ |-
28 6,158 (12,32 (18,47 (24,63 (30,79 (36,85 |43,10 |49,26 |55,42 |4,83 |+ |-
32 8,043 (16,09 (24,13 (32,17 |40,21 |48,26 |56,30 |64,34 |72,38 6,31 |+ |-
36 10,18 |20,36 |30,54 (40,72 (50,89 (61,07 |[71,25 (81,43 [91,61 (7,99 |+ |-
40 12,56 |25,13 (37,70 |50,27 (62,83 (75,40 (87,96 [100,5 |113,1 (9,865 |+ |-
Ta6mumaK-2 KoaddurmenTsr @ 115 pacuera cxxaThIX KeJle300€TOHHBIX KOJIOHH

KO EO EO

h, ¢ h, ¢ h, M
6 0,92 11 0,886 16 0,804
7 0,915 12 0,872 17 0,778
8 0,91 13 0,858 18 0,752
9 0,905 14 0,844 19 0,726
10 0,9 15 0,83 20 0,7

IIpakTuyeckoe 3ansaTue Nel9.
CoOop HArpy30K HA KOHCTPYKUMH 3[1aHUI: IIJINT NOKPBITUS U NEPEKPbITHS, PyHTaMEHT.

He.]'lb: HAYYHUTBHCA OIIPCACTIATE HOPMATUBHLBIC K PACUCTHBIC 3HAYCHUA HAI'PY30K.

Beinosinus padorty, Bel Oynere ymerb:

- BBIIIOJIHATB PacyeThl HArPy30K, ACHCTBYIOIIMX HA KOHCTPYKLIHH;

- CTPOMTD PACUETHYIO CXEMY KOHCTPYKIUH 110 KOHCTPYKTUBHOM cXeMe;

- BBITIOJTHATE CTATUYCCKHUH pacucT;

- IPOBEPATH HECYILYIO CIIOCOOHOCTh KOHCTPYKLIMH;

- 1oAOMpaTh CEYEHHE FIEMEHTA OT MPHIIOKEHHBIX HAarpy30K;

MarepunanbHoe o0ecnedenue: MylbTUMEANIHBIE CpPEACTBA XpaHEHMs, IEepelaud U

MMpEaACTaBICHUA I/IH(i)OpMaIII/II/I, y‘Ie6HO-MeTOILI/I‘-I€CKa$I AOKYMCHTAaNUA, TUAAKTHYCCKUC CPCIACTBA,

I1K.

3ananne:

1. ITopcunrare Harpy3ku Ha 1 M2 MOKPBITHS U 1 M2 EpEKPHITHUS.
2. IlogcunTarh Harpy3ku Ha 1 1.M TOKPBITUS U | .M MEPEKPHITUS
ITopsinok BbINOJHEHHS PadOTHI:

1. [Toacuér MoCTOSIHHBIX HOPMAaTUBHBIX HAIPY30K;

2. Onpenenenue ko3 duumenta HanéxuocTu o Harpyske nmo CHull;

3. [Toacu€r MoCTOSIHHBIX PaCUETHBIX HATPY30K;

4. Onpenenenne BpemenHol Harpy3ku o CHull «Harpy3ku u Bo3nelcTBus»

5. [Toacuér moHON HAarpy3KH.

Xoa padoThI:

Tabmuna 1.
HaumenoBanue [Toacuer HopmatueHas | Koaddunuenr | Pacyernas
Harpy3Ku Harpy3Ku Harpyska, HaJEXKHOCTH 10| Harpyska,

H/m2 Harpyske H/m2

yf
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I. ITocTogunas:

a)
0)

Htoro noctossHHaAs

IT Bpemennas:
a) JUTUTEITbHOICHCTBYOTIAST
0) KpaTKOBpeMeHHas

111 ITonHas (cymmapHast)

Teopernueckoe 060cHOBaHHe

C60p HArpy3ok Ha 1M rpy30BOii IIOMAM HECYIIMX KOHCTPYKIIHi

On (xH/™?), q (xH/M?) (cOOpHBIE MIUTHI MOKPBITHUS, NEPEKPBHITHS, a TAKXKE MOKPHITUS U
NEPEKPBITUS B MOHOJIUTHOM UCIIOJTHEHUH ):

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

rze t — rosuHa cios;

P — JIOTHOCTh MaTepHaa ciosl.

CoOcTBeHHBIII BeC THUIOBBIX KOHCTPYKLUMH M M3J€IMHA, BpEMEHHbIE Harpy3kd Ha
MIEPEKPBITHUS, CHETOBbIE, BETPOBbIE U psii Apyrux npuHumarotcs no CHull 2.01.07. Harpysky Ha
NIEPEKPBITUE OT MEPErOpoIOK MOKHO NPHUHATh PAaBHOMEPHO paclpenenéHHoi, Ho He MmeHee 0,5
kH/M.

CO6op Harpy3ok Ha IlnM rpy30BOH Iuiomanay Hecyiied KOHCTPYKIMM U Ha BCKO T'DY30BYIO
iouiaib

COop Harpy3ok Ha lnM rpy30BOHl miowiagu BBINOJHSAETCA NpU pacyére U3rudaeMbIX
AJIEMEHTOB: 0a0K, pepM, IUTUT, IEPEMBIYEK U T.1.

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

rae B — mmpuna rpy30Boil mioma M KOHCTPYKIUM (AJ1s1 IUTUT MOKPBITHUS U TIepeKpbITHsL; B —
HOMUHAJIbHAS IMPUHA TUTATHI, U IMHEHHBIX JIEMEHTOB; B — paccrosiane Mexy 3JeMeHTaMu B
ocsX); AN ydéra cOOCTBEHHOIO Beca OalloK M3 JKelle300€TOHA MpeBApUTENbHO HAa3HAYAIOT MX
pasmepsl ceuerns: h = (1/8...1/15)l; b = (0,4...0,5)h. Bec 1M cTanbHOi hepMbl MOKHO IPHHSTH

qxHM™M) =k - L,

rie K — koadduiment, npuaumaetcs pasabM K = 0,006....0,01;

L — nponér dpepmbl

Bec 1M KOHCTpYKIMIA U3 IPEBECHHBI MOKHO B TPEIBAPUTEIBHBIX pacyéTax He YUUTHIBATh.
Ecnu um3BecTeH Bec Bcel KOHCTPYKIMM, TO BeC IIMM MOXHO ONpEIETUTHh JEJICHHEM Beca
KOHCTPYKIIMU Ha JUTMHY TPOJIETA KOHCTPYKIIHU:

q (kH/m) = G (xkH)/L(™m)

Ipumep 1. IInoTHOCTH >KeEIe300€TOHA p=2500Kr/M3, OTIPENICTNTh YIIETbHBIN BeC
xKenez00eToHa.

Pewenue.

Brruucnsiem ynensHbIl Bec xkenezodeTona y = p - g = 2500-10 = 25000H/m° = 25kH/M>.

IIpumep 2. Onpenenuts Harpy3Ky oT COOCTBEHHOT'O Beca jKe1e300€TOHHON KOJIOHHBI 110
CIIEIYIOIIMM JaHHBIM: ceueHre KoaoHHbI bh = 300 x 300mM, BeicoTa | = 4,5M.

Pewenue.

1. Haxomnum 006éM komonusl V =bhl =0,3 - 0,3 -4,5= 0,405M3.

2. TlpuHMMaeM TIJIOTHOCTh >KeNe300eToHa W3 mpuMepa |, HaXOAUM HOPMATHBHYIO
Harpy3Kky ot cobctBeHHoro Beca koioHHbI Ny = Vy = 0,405 - 25 = 10,125xH.

3. OmpenensieM pacu€THYIO Harpy3Ky OT COOCTBEHHOTO Beca KOJOHHBI, MPHHUMAs
kodpuumeHt HaaéxHocTH o Harpyske yi=1,1, N =N, y=10,125-1,1 =11,138xH.

IIpumep 3. OmnpenenuTh Harpy3ky OT COOCTBEHHOro Beca Oanku, eciu cOopHas
xKene3o0eToHHas 6anka umeeT maccy m = 1,5m.

Pewenue.
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1. Onpenensiem HopMmatuBHyro Harpysky N=mg =1,5 - 10 = 15xH
2. Onpenensiem pacuétayto Harpy3ky N = Npys= 15 - 1,1 = 16,5xH
Ipumep 4. Omnpenenutbs Harpy3Ky OT COOCTBEHHOTO Beca PaBHOIIOJOYHOTO YroJjKa
50x50x5, qunoii | = 5,0M.
Pewenue.
1. B coOOTBEeTCTBUM C COpPTaMEHTOM YTroiakoB Mmacca Im mmuabel G = 3,77xr/m.
Hopmaruaas Harpy3ska ot yrojka Np =G 1=3,77 - 10 - 5,0 = 188,5H = 0,1885kH.
2. Pacuérnas Harpyska ot coOctBeHHOoro Beca yromka N = Nny; = 0,1885 - 1,05 =
0,198xH.
IIpumep 5. OmnpenenuTs BpPEeMEHHYIO HAarpy3Ky Ha MEpEKpbITHE KBapTUD >KUIBIX
3JTaHUM.
Pewenue.
1. BemmuceiBaem u3 1a6m.3.3 (CHull) HOpMaTHBHBIC 3HA4YCHHS BPEMEHHBIX HArpy3oK.
[TonHOe HOpMATHMBHOE 3HAUYEHHWE COOTBETCTBYET KPATKOBPEMEHHOW HArpy3ke Ha HEpeKpbITHE
KBapTUPBI
Pn = 1,5«xlla; moHM)XeHHOE 3HAa4YEeHHE pn| = 0,3xlla — ngnuTenbHas YacTh BPEMEHHOM
HOPMaTUBHOM Harpy3KH.
2. PacuérHoe 3HaueHHE BPEMEHHBIX HArpy30K, COOTBETCTBEHHO IIOJIHOE 3HAUCHUE U
MTOHIKEHHOE:
P=pnys = 1,5 - 1,3 = 1,95kI1a;
pi= p"1y.=0,3 - 1,3 =0,39xIa.
IIpumep 6. OnpenenuTs Harpy3Ky Ha 1M? OT Beca JepPEBSHHBIX JIar, PACIONOKEHHBIX C
mraroM @ = 0,4 M. Ceuenue nar bh = 50x50 mm; nromnocme opesecunvt p = 500xH/m*
Pewienue.
1. Onpenernsiem yeiIbHBII Bec apeBecnHs v = pg = 500-10 = 5000H/m> = 5,0xH/m°.
2. HaxoauM HOpMaTHMBHYIO Harpysky Ha Im~ ot Beca mar (" = bhy/a = 0,05 - 0,05 -
5,0/0,4 =
=0,031xkIIa.
3. OnpenensieM pacué€THYIO Harpy3Ky Ha M2 q=9"¢=0,031-1,1 =0,034xI1a.
Ipumep 7. IIpousBectr c6Op HArPY30K HA HU3 KUPIUIHOM KOJOHHBI ceueHreM Dgxb =
=380%x380mMm B ocsix b-2. 3manue nByxataxHoe (cM. puc. 1 u 2); mepBblii U BTOPOH 3TaxH
UJICHTUYHBI [0 COCTaBaM MOMEIIeHHI: B ocsiX 1-3 ToproBbie 3ajbl, B 0ciX 3-4 aIMUHUCTPATUBHBIE
1 OBITOBBIC TIOMEIICHUS; IOJI IEPBOTO dTaka BBIOJIHEH IO TPYHTY; palOH CTPOUTEILCTBA T.
Kazans (1V cHeroBoii paiion).
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1. 'pasuit, BroruieHHNH B 6rTyM, 1= 10 MM; p = 1600 xr/m3

2. Tpexcnofinmit pyGeponnnit xosep (1 cnoit pyGepoitna — 0,03 xIla)

3. LleMEHTHO-TIeCYaRaR CTRXKa, = 30 MMm; p = 1700 xr/M3

4. KepamanT, = 300 Mm; p = 500 xr/n3

5. IMapou3onsms (0,03 xTla)

6. MycrorHaa muura [1K (3,2 xIa)

7,400
L 1. BeTOHHMIE ILIHTKH,
£ =35 mm; p= 2400 xr/m3
6.900 2. l.leueu‘mo;gecqanun
» pacTBop, = 30 MM;
3,600 p = 1800 xr/m3
3. Inwra ITK (3,2 xIa)
| -0,350 | 0,000 | -0,450
. N .
W5 ' Y AL :] T
n i !
s, 6000 , 6000 v
A 1 Pl
Puc. 2
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Pewenue. 1.
Cobupaem Harpy3ku Ha OIMH KBaJpPaTHBIH METP NMOKPHITHA:

Ne Harpyaxm Nopcvwer HopmaTusHan ¥ Pacuethan
n/n Harpysxa Harpysxa
m = =
1. NocTosHHMe HArpySKH
1 |Fpaswii, aTONNEH- 0,01-16 0,16 1.3 0,21
HbIA B GUTYM
2 |TpexcnonHuiit 0,03-3cnon 0,09 1,3 0,12
pyGepouaHuiit ’ .
Kosep
3 |UemenTHO-nECHa- 0,03-17 0,51 1,3 - 0,66
HanA cTaXKa
Kepamaur 0,30:5 1.5 1,3 1,95
5 |Napow3onsuma - 0,03 1,3 0,04
MyctoTHar nmiTa - 3,2 1.1 3,52
nk
HMroro g.=5,49kMNa g=6.5kNa

Il. BpeMeHHbIE HEMPY3KH

1 CHeroeas s=s5u=24-1| 5,=1,68kMNa - s=2,4kMNa
HArpy3ka S, = 5u0, 7=
=24-1-07
Bcero respurn = 7,17 KMa Propuee = 8,9 klMa

2. Cobupaem Harpy3kKm Ha OJIMH KBaJIpATHBIA METP INepeKphITHS:

Ne HanwmeHoBaHue Harpy3oxk |Moacuyer|Hopmarmexan| Y PacueTthan
n/n Harpyska Harpyaka

I. MOCTORHHBIE HArpY3KW

1 | BeToHHbIE NANTKN 0,035-24 0,84 1,2 1,01
2 |UemeHTHO-necuaHsiit pacTesop | 0,03-18 0,54 1,3 0,7
3 |MyctotHas nauta NK - 3,2 1.1 3,52
Htoro g, =4,58«kMNa g =2.23«MNa
5
Il. BpemeHHbIe Harpyaxkm
1 |HarpyakaHanepekpsiTue - p-=4,0klMNa 1,2 |p=4,8kMNa
(cm,.CHuM 2.01.07-85*,1abn. 3)
2 |Harpyskaorneperoponok - 0,5 1,1 0,55

(cm.n. 3.6 CH1uIMN2.01.07-85*)
Bcero| Ghepepune =9,08KME | Grepmenns = 10,58 xMNa

3. OmpenenseM Harpy3Ky OT KUPITUYHON KOJIOHHHI.
ITo pa3pesy 3maHus ompenensieM BbICOTY KOJOHHBI [ = 6,9 + 0,35 = 7,25 M; ceueHue
KOJIOHHBI:
beh. =380 x 380 Mm. TTOTHOCTS KHprAUHON Kiamke p= 1800 kr/m’ (yemnbHbril Bec y = 18 kH/MY).
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N" s = bhcHy =0,38 - 0,38 - 7,25 - 18 = 18,84 kH — HOpMaTHBHAs HATPY3KA;
Niororme = N conomms¥f = 18,84 - 1,1 = 20,72 kH — pacueTHas Harpyska.

4. Harpy3ska ot Beca Oayok:

[Tpunumaem ceyenue Gamok bh = 200 x 400 MM, OaIKK BBITOJHEHBI U3 XKeIe300€TOHA p
= 2500 kr/m3 (ynenbHbit Bec y = 25 kH/m3). dnuna 6anku | = 4,5 M. Ha xonoHny nepenaercs
Harpyska C TOJIOBUHBI OaJIKK B OcsiX 1| — 2 U ¢ MOJIOBHHBI OaJKU B OCsX 2 — 3 (BCero Ha KOJIOHHY
nepeaeTcs Harpyska OT OJTHOM OaJIKU Ha MOKPBITUU U OJHON OANTKK HA TIEPEKPBITHHN):

N"gama = bhly =020 0,40 - 4,50 - 25 = 9,0 kH — HOpMaTHBHAs HArPY3Ka;
Noamn = Nsamarys = 9,0 -1,1 = 9,9 kH — pacueTnas Harpyska.
5. Cobupaem Harpy3Ky Ha HU3 KOJIOHHBI (BepXHUH 00pe3 pyHIaMeHTa):
Nn = qnnombrrmArp + qnnepelcpbrmxArp + n6an01<Nn6am<14 + NnKOJ‘lOHHbI = 7317 <27 + 9’08 27 +2- 9,0 +
18,84 ==475,59 xH;
N = qnoprnmArp + qnepelq)bnmArp + n6an01<N6an1<n + NKOJ‘IOHH]:I = 10358 2742 9,9 + 20972 = 566348
kH.

[Ipn pacueTax KOHCTPYKIM HE CJeAyeT 3a0bIBaTh, YTO pACUETHBIC HArPy3KH
HEOOXOJMMO YMHOXXaTh Ha KOI(PQHUIMEHT HAIC)KHOCTH 10 OTBETCTBEHHOCTH — Y, JJIS
OOJIBIIMHCTBA KHIJIBIX M OOIIEeCTBEHHBIX 3MaHui v, = 0,95.

dopma npeacraBieHus pe3yjabrara:
3arojHeHHas Ta0JuIa, BEIBOIBL.

Kpurepun oneHku:
3a Kax bl MpaBWIbHBINA OTBET — 1 Oas.
3a HenpaBMIbHEIN oTBeT — () OaoB.

[TporneHT KavecTBeHHast OIlCHKA WHIMBHyaTbHbBIX
pe3yIbTaTUBHOCTH 00pa30BaTEeNbHBIX TOCTH)KEHUH
(mpaBHIIBHBIX OTBETOB) | Oayut (oTMeTKa) | BepOallbHbIi aHAIOT
90 + 100 5 OTJINYHO

80 ~ 89 4 XOPOIIIO

70 =79 3 YJIOBJIETBOPUTEIILHO
menee 70 2 HEYJIOBJICTBOPUTEILHO

IIpakTyeckoe 3anaTue No2(.
Pac4yér n koHCTpyHpOBaHMe HEHTPAJIbHO-CKATOM 7KeJ1e300e TOHHOM KOJIOHHBI.
KoncrpynpoBanmue y3/10B coeJUHEHHSA

Ienp padorbl: HayunThcs pacCUUTHIBATH CTAJIBHBIE HEHTPAIBHO CKATHIE KOJIOHHBI.
Boinonnus padoty, Bel Oynere ymerb:

- BBIIIOJIHATDH PacyeThl HATPY30K, ACHCTBYIOIUX HA KOHCTPYKLIUH;

- CTPOUTH PACUETHYIO CXEMY KOHCTPYKLIUH 110 KOHCTPYKTUBHOM CXEME;

- BBIIIOJIHATH CTATUYECKUN PaCyeT;

- IPOBEPATH HECYIIYIO CIIOCOOHOCTh KOHCTPYKLUIA;

- OIOMpaTh CEYEHHUE IEMEHTA OT NMPHIJIOKEHHBIX Harpy30K;

MarepuanbHoe oOecnedenue: MynbTUMEIUIHBIE CpPEICTBA XpaHEHWs, Meperadu Hu

MMpCACTAaBJICHUA I/IH(i)OpMaI_II/II/I, y‘-Ie6HO-MCTO,I[I/I‘-ICCKaH AOKYMCHTAaNUA, TUOAAKTHYCCKUC CPCIACTBA,
[K.

3aganme:

1. ITocTpouTh pacyeTHYIO CXeMY KOHCTPYKTUBHOIO 3JIEMEHTA.
2. Paccumrtats 35eMeHT 1o | rpyme npeaeabHbIX COCTOSHUM.
Ilopsinok BbINOJHEHHSI PadOTHI:
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1.Bbinaua TeXHHM4YECKOro 3aJaHMs: CTajdbHas KoJoHHa (BapuanThl 3amaHuil BBIIAIOTCS
MIPENo/IaBaTeieM).

2.AKTyau3anMs ONOPHBIX 3HAHUN — (QPOHTATBHBIN OMPOC CTYACHTOB 10 TaHHOU TeMe.

Xox padoThI:

1. OnpeneneHue UCXOAHBIX JaHHBIX JUIs pacueTa CTaJIbHOI'O 3JIEMEHTa (MCIOJIb30BaHUE
CHulla «CtanbpHble KOHCTPYKITUN).

2. Coop narpy3ok Ha 1 M’ 1 1 mm. Cocrapnenue TaGmuI IS MOACYETA Harpy3okK.
(BapuaHThl cocTaBa MOKPBITUS WIH MEPEKPHITUS BBIIAIOTCS IIPETIOAABATEIIEM).

3. IlocTpoeHne KOHCTPYKTUBHOM CXEMbI KOHCTPYKLIUU JUIsl ONIPEAEICHUS PACUETHON JITMHBI
(BBICOTHI).

4. IlocTpoeHue pacueTHOW CXEMbl KOHCTPYKIMH.

5. Pacuer no | rpymnme mpenenbHBIX COCTOSHUN - MO HOPMAJIbHBIM CEUEHUSIM: MOJI00p
pa3MepoB ceueHHs dieMeHTa (Ipu HEeOoOXOAMMOCTH - NMPUMEHEHHUE aITOPUTMOB pacdera) (CM.
[Tpunoxenus).

6. IlpoBepka Hecylield CHOCOOHOCTH CTaJbHOIO 3JIEMEHTA: BBIIOJHEHUE OCHOBHOI'O
HEPaBEHCTBA — YCJIOBUSI IPOYHOCTU HEHTPATIBHO-CKATOTO CTAILHOTO JIEMEHTA.

7. AHanM3 OTYYEHHBIX PE3yIbTaTOB U OPOPMIICHHE BHIBOAA.

Teopernueckoe 000CHOBaHHE:

OcHoBHast pacuéTHas (opmyia Uil LEHTPAJbHO CXKATbIX KOJOHH MPSMOYIOJIbHOTO
(xBagpatHoro) cederns umeer Bua: N < @ [Rse (AstAs ) + Rp vz bh],

rie Ry — pacuéTHOE CONPOTUBIIEHUE CKATOU apMaTyphlI (Tad. 2.8);

Rp— pacuéTHoe conpoTuBieHHe OeToHA cxxaTHIO (Tadi. 2.6);

Vo2 — KOX(POHUIMEHT YCIOBUH paboThl OeToHa (s TsDKENOro OeToHa W mpU yuére
MOCTOSHHBIX, [UTATEIBHBIX U KPATKOBPEMEHHBIX HArPYy30K Yp2 = 0,9);

b u h — pa3smepbl monepevHOro ceYeHUsI KOJOHHBI, CM;

As 1 As — IUIOIIAMH CEUCHHS apMATypbl, COOTBETCTBEHHO 110 OHOI CTOPOHE CCYCHHUS U
10 IPYTOH;

¢ — K03hPHUIHEHT MPOAOIBLHOTO U3rH0a KOJIOHHBI:

O =@p+ 2(Psp — Pr)as < Psp,

T7Ie Qp U Qsh OMPEIEIAIOTCS MO Tabs. 5.6 B 3aBUCUMOCTU OT OTHOIIEHUSI PaCYETHOM JIITMHBI
KOJIOHHBI lp K MeHbIeH CTOpOHE CEYeHUS KOJIOHHBI N ¥ OT OTHOIIEHHWS Harpy3oK —
COOTBETCTBEHHO JIJIUTEIBHON YacTH Harpy3ku ko Bceit Harpyske Nj /N.

IIpu pacuére KOJIOHH IPaXAAHCKUX 3/1aHUM paCYETHYIO JUIMHY MOKHO IIPUHUMATh PAaBHOU
BoIicoTe oTaxka lg = H,;. (B 0b1em ciayuae lp = p I):

as = Rse/ RoYo2 u,

rze U — K03 GUIMEHT apMUPOBAHMSL:

n=A+ A /bh

Ha ocHoBanum 0a3oBoii (opmysbl pemiaoTcs 2 TUNA 3ajad: MoJ00p CEeYEeHUs apMaTypbl
(Tun 1) 1 mpoBepKa Hecyllel cloCOOHOCTH KOJIOHHBI (THII 2).

OO0mmii nopsiAok mogdopa ceyeHusi padboueit apmarypsl (Tum 1)

1. OnpenensitoT Harpy3Ky, €ciii OHa He 3aJlaHa 10 YCJIOBHIO 3a7auu (MOJHOE 3HAaYeHHE
Harpy3ku N u e€ amurenbHyro 9actb Nj).

2. YcTaHaBIMBaIOT PaCYETHYIO CXEMY.

3. [IpuHUMarOT pacu€THYIO AIHHY KOJOHHHI |g.

4. 3amaroTcs CIeNyIMMA 3HAYEHUSIMU:

a) MPUHUMAIOT pa3Mephl MoNepedHoro ceueHus b, h (pekoMeHyeTcs pa3mepsl cedeHHsI
npuHuMath He MeHee 30cM u manee kpaTHo 5,0cm);

0) IpUHUMAIOT MaTepPHAaIIbl Il KOJIOHHBI:

e OOBIYHO MPUHUMAIOT TKENBIM OeToH KiaccoB mnpouHoctTH B20—-B35 u nHaxomsar
pacdy€THOE CONMPOTUBIIEHHE OeTOHa CxkaTuh Ry ;
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. TPUHUMAIOT KJ1acc apMatypsl, o0brdHO A-11l, A-1l, 1 HaxoasT pacyéTHOE CONPOTUBIICHNE
apMaTyphl CKaThIo Rs;
. TOpUHUMAKOT KO3 duuueHT apmuposanus = 0,01 - 0,02.

5. OnpenensitoT KO3PUIHUEHT ds.

6. Onpenensator K0dQOUIUEHT MPOI0IBHOr0 n3ruda ¢: eciau 3uauenus lo/ h u N;/ N He
COBIIAJIM C TAOJIMYHBIMH, HEOOXOIMMO IPOBECTH UHTEPIIOIUPOBAHHE.

7. OnpesiensioT TpedyeMyIo IIIOIIalb apMaTypkl 110 Gopmye

(As+As) =N/ o = Rpypp bh

Rs

e cCIM B Pe3y/bTaTe MOIYYal0T OTPUIATEIbHOE 3HAUYEHHUE, 3TO TOBOPUT O TOM, YTO OETOH
onuH (0e3 apMaTypbl) CIpaBISETCS C HArPY3KOM (B 3TOM cllydyae MHOT/AA BO3MOKHO YMEHBIIUTD
pa3Mepsl [ONEPEYHOr0 CEUEHHs KOJIOHHBI U 3aHOBO ITPOU3BECTH PACUET UM KOJIOHHA apMHUPYETCsI
KOHCTPYKTHUBHO, YYUTHIBAsI, YTO apMaTypy HEOOXOIUMO CTaBUTh 0053aTEIbHO, YTOOBI 00€CIICUnTh
MUHHUMAJIbHBII IPOLEHT apMUPOBAHMS);

e cCIM TOJYYalOT TOJOKHUTENbHOE 3HAueHHE TpeOyeMol IJIOUaay apMaTypsl, TO IO
MOJIYYEHHOM MIIOIIaAu Ha3HayaeM aquaMmetp apmatypsl ([Ipunoxenue 3);

® [UIsl apMUPOBaHUs NPHHUMAIOT 4 cTepikHs apMatypbl (pu h <400 MM) U pacroiararT ux
IO yTJ1aM KOJIOHHBI (BO3MOXHO apMHUPOBATh U OOJIBIINM KOJIMYECTBOM CTEpPIKHEN);

empu TOAOOpE apMaTyphl CIEAyeT Y4YUTHIBaTh, YTO JHAMETP MPOJOIBHBIX CTEpKHEU
MOHOJIUTHBIX KOJIOHH JIOJDKEH OBITh He MeHee 12MM; B KOJIOHHAX C pa3MepOM MEHBIIEH CTOPOHBI
ceueHust > 250 MM uamMeTp MPOJOIbHBIX CTEPXKHEH peKOMEH/yeTcsl Ha3HayaTh He MeHee 16 MM;
JUaMeTp IPOAOJIbHBIX CTEpKHENH 0OBIUHO MPUHUMAIOT He Ooiiee 40MmMm.

8. IIpoBepstoT eiCTBUTENBHBIN IPOLIEHT apMUPOBAHMUSL:

p=As+ A,/ bh -100%

Ecnu nelicTBUTENbHBIN NPOLIEHT apMUPOBAHUS HAXOAUTCSA B MpeJienax OT Mmin A0 3%, TO Ha
STOM 3aKaHYMBAETCS MONOOP apMaTypbl, B IPOTHBHOM CIIydae HEOOXOIUMO CKOPPEKTHPOBATH
IIPUHATYIO apMaTypy WIN CEYSHHE HIIEMEHTA.

9. Ha3nayaroT quaMeTp HONepeuHbIX cTepkHEel Ogy MO YCIOBUIO CBAPHBAEMOCTH. JTO
O3HAYaeT, YTO K MPOJOJIBHOMY CTEPXKHIO apMarypsl Oolibinero quamerpa s MOXKHO MPHBapUThH
MOTIEPEYHBIN CTEP)KEHh MEHbBIIEro auamerpa O,y , KOTOpbIi J0/KeH ObITh He MeHee 1/4 ds :

dsw > 0,25 ds
10. Ha3nauarot miar nonepeyHbIX CTep>KHEH S:
s <20 ds B cBapHBIX Kapkacax, HO He Oonee 500Mm;
s < 15 ds B BsI3aHbBIX KapKacax, HO He Oosee 500MM.
11. KoHCTpynpyrOT Kapkac KOJIOHHBI.
IIpoBepka Hecymeﬁ CMOCOOHOCTH KOJIOHHBI (THUI 2) CBOJUTCS K MMPOBEPKE YCIOBUS
N=<¢ [Rse (As+ Ag) + Royb2 bh],

IIpumep 1. Ilo panHeiM mnpumepa 7 (mpaktuueckas pabora Ne2) paccuutarhb
&Kene300eTOHHYI0 KOJIOHHY. Harpysky Ha KoJOHHY cobupaeMm c yué€ToM e€ Beca (B IpuMepe
yKa3aH BeC KHPMHYHOH KOJOHHBI). [IpuHuMaem cedeHue koioHHBI bh = 300 - 300mwm,
apMHEPOBAHHE CUMMETPUUHOE, T.C. IUIOMAH CedeH il apMaTypbl paBHbI As=As . BBICOTa KOTOHHSI
H = 7,25m. Koaddunment Han&KHOCTH 0 OTBETCTBEHHOCTH yn =0,95.

Pewenue.

1. na pacuéra KOJIOHHBI coOuMpaeM pacu€THyl0 Harpy3ky (e€ monHoe 3HadeHue N u
JUTUTEIBHYIO 4acTh Harpy3ku Nj):

® Harpy3ka OT COOCTBEHHOTO Beca KeJIe300€TOHHON KOJIOHHBI:
N oromme = ONYY,e.6= 0,3:0,3-7,2525 = 16,31 kH
Niororns = N'ps =16,31-1,1 = 17,94 xH;
® Harpy3Ka Ha HU3 KOJIOHHBI
N = anKpblmu}lAzp + qnepekpbtmu}lAzp + néaﬂokNéaJlku + NKDJlﬂHHbl = 879°27+10758°27+17994 = 56397
xkH;
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® HAXOJIUM JJTUTENBHYIO YacTh HAarpy3Kd Ha HU3 KOJMOHHBI N , UIg 4ero HeoOXOauMO U3
BCell Harpy3Ku BbIYECTh KPATKOBPEMEHHYIO YaCTh HArpy3Ku

B cootBercTBuu ¢ Tabn. 3.3 miMTenbHas HOPMAaTHBHAS HArpy3Ka HA MEPEKPHITHE TOPTOBBIX
3108 cocTaByser P;’ = 1,4 xlla, a MOJIHOE 3HaYEHNE HOPMATUBHON HATPY3KU Ha EPEKPHITHE

p" = 4,0 xI1a 1 Ko>)PULMEHT HANEKHOCTH 110 HArpy3ke Y, = 1,2, cienoBaTensHo

Ni=N-0,55A,, — p"piA,, + pi"peA,p = 563,7 — 0,5 - 2,1-27 — 4-1,2-27 + 1,4-1,2-27 = 451,11

kH;
e ¢ yuérom koaddunmenta y,=0,95 Harpyska paBHa:
N =563,7-0,95 = 535,52 xH;
N; = 451,11-0,95 = 428,55 kH
2. 3amaémcs maTtepualiaMd KOJOHHBI: OeToH TsokEnbld kimacca B20; yp, = 0,9;
nponoibHas apmarypa kinacca A-lll; momepeunas apmarypa kmacca Bp-l; pacuérnbie
COIPOTHUBIICHUS:

Rp= 11,5 MIla; Rsc= 365 MIla.
3. OmnpenensieM pacy€THYIO JUIMHY KOJIOHHBI; pacy€THas JUIMHA KOJOHHBI IPUHUMAETCs
paBHO# BbIcOTE 3Taxa: lg = 3,6M™.
4. HaxoiuM OTHOILICHHUS:
lo/ h =360/30 = 12 < 20;
N, /N = 428,55/535,52 = 0,8.
5. Ilo Tabn. 5.6 ompenenseM 3Ha4eHHWE KOXPPHUIMEHTOB @n U Psh,; C YIETOM
MHTEPHOJIALNU
0,=0,868; ¢5,—=0,888
6. 3agaBmuch K03(QHUIUEHTOM apMUPOBAHUS M, BBIYMCISEM 3HaYCHHE KO3 pULeHTa
a, npuHumaem p = 0,01:
a = Ryl (Rpyn2) = 36,5 - 0,01/1,15 - 0,9) = 0,353
7. Beruncinsiem K03 OUIHEHT MPOI0JIFHOTO U3ruda
¢ = @p + 2(psh —pp)a = 0,868 + 2(0,888—0,868)0,353 = 0,882 < ¢4, = 0,888
8. Omnpexensem TpedyeMyro IIONIaAb ApMATYPhI:
(As+As) = N/o-Ryp,bh = 535,52/0,882 — 1,15 - 0,9 - 30 - 30 <0
Rsc 36,5
9. Tak kak TpeOyemas IUIOIIAb apMaTypbl MOJYYHJIACh OTPHUIATENBHOM, 3TO 3HAYMT,
yTO 0€TOH O/UH (0€3 apMaTyphl) CIPABIAECTCS C HArPY3KOM M apMarypy cieayeT MPUHUMATH I10
KOHCTPYKTUBHBIM TpeOOBAaHUAM; YUYHUTHIBAs, YTO HEOOXOAMMO O0ECHNeUYUTh MHUHHUMAIbHBIHI
MPOIEHT apMUPOBAHMs KOJOHHBI M YTO TPU MEHBIIEH CTOpoHE cedeHus > 250MM amamerp
MIPOOJIBHBIX CTEpKHEH PEeKOMEH1yeTcsl Ha3HavaTh He MeHee 16mM, nmpuHumaeM 4016 A-lll, 4=
8,04 cm”.
10. IIpoBepsieM NPOLIEHT apMUPOBAHMSL:
n= (As+As )100/bh = 8,04 - 100/30 - 30 = 0,893%, 4TO GOJIBIIE MUHUMAILHOTO 3HAYCHHS
Umin= 0,4% ¥ MEHBIIIe MAKCUMATBHOTO 3HAYCHHUSI max = 3,0%0;
NPUHATAs apMaTypa obecreunBaeT HeOOXOUMBIH MPOLIEHT apMUPOBAHUS.
11. Ha3HayaeM auaMeTpsbl U IIAr MOCTAHOBKH MOTEPEUHBIX cTepHe: sy > 0,25ds= 0,25
-+ 16 = = 4mM; IpuHUMaeM nonepednyro apmarypy @4 B,-1; mar nonepednsix crepskHen S:S <
20ds=20-16=320MM, OKpyTJIsieM U IpUHUMAaeM miar S=300mm.
12. KoHcTpyHpyeM c€4eHUE KOJIOHHBI.
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®dopma npeacTaBiaeHusl pe3yJabTarTa:
3amoHeHHas Ta6JII/IIIa, IMOCTPOCHHBIC CXCMbI, BBIITIOJIHCHHBIC paCUYCThI, BBIBOBI.

Kpurtepun ounenku:
3a KaXkIpIi TpaBUJIbLHBIN OTBET — 1 GasuI.
3a HernpaBWIbHBIN O0TBET — () OaJUIOB.

IIpouent KauecTBeHHas OLlEHKA MHIUBUYAIBHBIX
PE3YJIBTaTUBHOCTH 00pa30BaTENbHBIX JOCTH)KEHHH
(TpaBUIIBHBIX OTBETOB) | Gayut (oTMeTKa) | BepOaJibHBIN aHAIOr
90 + 100 3) OTJIMYHO

80 + 89 4 XOpOIIO

70 +79 3 yJIOBJICTBOPUTEIHHO
menee 70 2 HEYJIOBJICTBOPUTEIHHO

IIpakTnyeckoe 3ansaTue Ne21
Pac4yér u koHCTpyHpOBaHHe MHOTONYCTOTHOM KeJ1e300eTOHHOM NJIMTHI NepPeKPbITHS

Lesb: HAYIUTHCS OMPEAETATH HECYITYIO CIIOCOOHOCTh IIEHTPAIBHO PACTSIHYTOTO JIEMEHTa

Brimonnus paboty, Bl 6ynere ymerb:

- BBITIOJIHATD PAac4eThl HATPY30K, NEHCTBYIONIMX Ha KOHCTPYKIINH;

- CTPOMTD PACUETHYIO CXEMY KOHCTPYKIMH 10 KOHCTPYKTUBHOM cXeMe;

- BBITIOJTHATH CTATUYECKUN pacyerT;

- IPOBEPATH HECYILYIO CIOCOOHOCTh KOHCTPYKLIUH;

- MOIOMPaTh CEYCHHUE PIEMEHTA OT MPHJIOKEHHBIX Harpy30K;

MatepuanbHoe oOecnedeHue: MynbTUMEIUIHBIE CpEICTBA XpaHEHMs, Iepefadn |
npeacTaBieHns HHpopMaIy, yaeOHO-MeTonYecKas TOKyMEHTANNs, TUIaKTHIECKUEe CPEICTBA;
I1K.

3aganue:

1. ITocTpouTh pacueTHYIO CXeMY PACTSHYTOTO JIEMEHTA.
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2. BemomHuTh pacyer 1o | rpyrmnre npeneabHbIX COCTOSTHHIA.

Iopsinok BbINMOJIHEHUSI PAa0OTHI:

1. Bplzaua TeXHMYECKOr0 3aJaHMsl. CTAJbHOW SJEMEHT, JEPEBSHHBIA AJIEMEHT
CTPOUTETBHBIX KOHCTPYKIIUHA. (BapuaHThl 3a1aHuil BEIAAIOTCS MTPENOIaBATEIICM ).

2. AKTyaJIu3auus OMOPHBIX 3HAHUN — (PPOHTATBHBIN OMPOC CTYICHTOB 1O JAHHOK TeMeE.

IlpumepHuwiii nepeuenv 60npocos:

1. Kakue KOHCTpYyKIMM Ha3bIBAIOTCS CTAIILHBIMU?

2. Kakue KOHCTpYKIIMH Ha3bIBAIOTCS JCPEBIHHBIMU?

3. OcobenHocTr uX paboThL

4. Kakue Harpy3ku 1efCTBYIOT Ha CTPOUTENIbHBIE KOHCTPYKIIMH?

o. Urto Ha3pIBalOTCA KOHCTPYKTMBHOM M pacyeTHOM CXEMaMH CTPOMTEIIBHOU
KOHCTPYKIIUU?

6. Uro sIBISIETCS OCHOBHBIM OTPEACISIONUM (PU3NISCKUM (DAKTOPOM TpH pacyeTe

pacTSIHYTOM CTPOUTEIIBHON KOHCTPYKIIMU?

7. Ilo kakum rpynnam MpeAesbHbIX COCTOSSHUM pacCUMTHIBAIOTCS CTPOMUTEIBHBIE
KOHCTPYKIIUU?

8. B yem 3akirogaeTcst CMBICI pacyeTa CTPOUTETbHBIX KOHCTPYKITHIA?

9. Uto o3HayaeT onpeesieHne HECYIIei ClIOCOOHOCTH PACTSHYTOrO JIeMeHTa?

3. 3auTa BHINOJHEHHOI0 MPAKTHYECKOI0 32 IaHHUsl.

3a4eT ¢ OLIEHKOH

Xona padorsl: 1. Onpenenenne UCXOAHBIX JaHHBIX JUUISl pacdeTa PacTAHYTOIO AJIEMEHTA.

2. Pacuer no | rpynmne npeaenbHbIX COCTOSTHUM - IO HOPMAaJIbHBIM CEUECHUSM:

(pu HEOOXOAMMOCTH - MPUMEHEHHE ANTOPUTMOB pacueTa) (cm. [lpunoxenns).

3. [TogGop daxTHyeckoi MiIoaau CEeYeHHsl C UCIOIb30BAaHUEM COPTAMEHTA ropsYeKaTaHon
apMartypHoii cranu (cM. [Ipunoxxenus).

4. IIpoBepka HecymIeil clocOOHOCTH KOHCTPYKTUBHOTO 3JIEMEHTA: BBIIIOJHEHUE OCHOBHOIO
HEPABEHCTBA — YCJIOBUS IPOYHOCTHU HJIEMEHTA.

5. AHanu3 NONTy4YeHHBIX Pe3yabTaTOB U 0POPMIICHHE BBIBOJIA.

®opma npeacTaBieHus pe3yJbTaTa: 3aM0IHEHHAs TAOIUIIA, TOCTPOCHHBIE CXEMBI,
BBITIOJTHEHHBIE PACUYEThI, BBIBOBI

Kputepun onenkmn:
3a KaXkJplii MpaBUWIIbHBIN OTBET — 1 Oa.
3a HenpaBUWIIbHBIN 0TBET — () GayIoB.

[TponenT KagecTBeHHast OlIeHKa WHAWBUYaIbHBIX
pe3yabTaTUBHOCTH 00pa30BaTENbHBIX TOCTHKCHUH
(MpaBUJIBHBIX OTBETOB) 0ayu1 (oTMeTKa| BepOaJIbHBIN aHAJIOT

90 =100 5 OTJINYHO

80 + 89 4 XOpOIIO

70 +79 3 YJIOBJIETBOPUTEIHHO

meHee 70 2 HEYJIOBJIETBOPUTEILHO

IMpakTnyeckoe 3ansiTue Ne22
Pacuer n KOHCTpyHpOBaHHe peOPHUCTOl #Ke1e300eTOHHOM IIUTHI TABPOBOI0 CeYeHU
Heab: HayuyuThCs BBIMOIHATH PAacdy€T U KOHCTPYMPOBAHHE PEOPHUCTOM >Kene300eTOHHOU
IUTUTHI TABPOBOT'O CEUEHUSI.
Boinosinus padory, Bel Oyaere ymers:
- BBIIIOJIHATD PACUYETHI HATPY30K, AEHCTBYIOIMX HA KOHCTPYKLINN;
- CTPOUTH PACYETHYIO CXEMY KOHCTPYKIUH 0 KOHCTPYKTUBHOM CXEME;
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- BBINOJIHATh CTATUYECKUNA PaCcyeT;

-IPOBEPATH HECYIIYIO CIIOCOOHOCTh KOHCTPYKIIMIA;

- MOJIOMPATh CEUCHHUE IEMEHTA OT MPUIIOKEHHBIX HArPy30K.

MarepuasnibHoe oOecnedyenne: MynbTUMEIUNHBIE CpPEICTBA XpaHEHMs, Iepeadyud Hu

MMpCACTaBICHUA I/IH(i)OpMaLII/II/I, y‘{e6HO-MeTOI[I/I‘-I€CKaH AOKYMCHTaNUsA, TUAAKTHYCCKUC CPCICTBA,

IIK.

3aganmue:
1. [TocTpouTh pacUYeTHYIO CXeMY PACTSHYTOTO JIEMEHTA.
2. BeimomHuTh pacyer 1o | rpynme npeaenbHbIX COCTOSHHM.

Xon padoThl:
Paccuntath M CKOHCTPYMpOBATH JKE€JIE300€TOHHYIO PEOPUCTYIO IUIUTY IOKPBITUS 10

CJICAYIOIIUM UCXOAHBIM JAHHBIM!

- IUIMTa U3roTOBJIEHa U3 OeToHa kiacca B20. Pacuérnoe conpoTuBienue 6eToHa

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

- mpoAoJbHas padouas apmaTypa kiacca A400. Pacu€THoe cONTPOTHBICHUE apMaTypPhl

Rs = 355MIla = 35,5kH/cm’;

- MOHTa)XHas apMaTypa u3 npoBojoku kiacca B500. PacuérHoe conpoTuBieHue IpoBOJIOKU

R. = 415MIla = kH/cm?; Ry = 300xH/cM?;

- morepeyHas apmarypa u3 kinacca A240.
PacuérHoe conpoTuBieHue apMarypsl
Rs = 215MITa = 21,5kH/cM?; Ry = 170MITa = 17,0xH/cm?;
- u kinacca A400 ¢ pacu€THbIM conpoTuBiieHHeM Rgs= 355 = 35 ,5kH/em?;
- MOHTa)KHBIE METIN U3 apMaTypsl kiacca A240 ¢ pac4€THBIM CONPOTUBICHUEM
Rs = 215MIla = 21,5kH/cM>.
B nensx yHudukanuu pasmepbl IUTUTHI MOKPHITUS MPUHUMAEM IO TUIIOBOM CepHH,

pa3Mepsl UTHL: mupuHa b = 1490MMm, muaa = 4180MM, Beicota h = 300MM, JAJIMHA OTIOPHBIX
mromaaok Lo = 130MM.

CoOop Harpy3ok
Harpy3ku Ha IUIMTY CKJIaJbIBalOTCS M3 TIOCTOSHHBIX U BpeMeHHbIX. [loncuér Harpy3ok

BenEM B TabnuuHOM Gopme no TpedoBanusim CHull2.01.07 — 85 «Harpy3ku u Bo3aeicTBUS.

1 CpabMi, BTOOTAHHED B Oy, t = 10nm = 160017,

2 Tpéxcnoire pyhepo O KoE&p (1 cmod pybeporma-0,035TTa;
[ 1] erterreo-necuarad cTmeka, t = 30nma; p = 17005 a3,

¥ PebproTad moma morpneITea (TIP42-1

30 PP AP '.I"‘...-; tta e

= /////////////

Pucynok 11 — MHorocnoiiHasi KOHCTpYKIUS JUIsl pacueTa Harpy3ku Ha peOpHCTYIO ILTUTY

NEPEKPBITUS
Tabmuma 5 - COop Harpy30K Ha OJJMH KBaJApaTHBIA METP MOKPBITUS
N Hopwm. Koadpdu. Pacuérnas
Bun Harpysku IToncuér P (1) P
Harpyska HaEXK,Y s Harpyska

1 IlocTosiHHBIE HAarpy3KH
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1 ['paBui,

. 0,01 * 16 0,16 13 0,21

BTOIIJICHHBIU B 6I/ITyM
2 TPEXCIORHBIA ) ()3 4 30100 0,09 13 0,12
pyOepOHIHBII KOBED
3 Hementno = 53,47 0,51 13 0,66
TIIeccuaHaga CTAXKKa
4 PeOpucras 1umra 1,065 11 117
1P

Hroro: gn=1,83 g=2,16

2 BpeMeHHbIe Harpy3Ku

S=Seu=24%1=24

CHeroBast Harpy3ka Sn=0,7*S =0,7*24 = S,=1,68 - 2,4
1,68
. On = ) —
Bcero: 3.51xlla q=4,56klla

Harpyska Ha 1M JUIMHBI ITUTHI IEPEKPHITUS COOMpaeTCs ¢ €€ HOMUHAIBHOM ITUPUHBIL:
q=4,56 * 1,5 = 6,84xH/m. [lmuty ycioBHO pasnensieM Ha 2 3JeMEHTa: TOJKY U pédpa, u pacuéT
BEJIEM OTJIEIIBLHO.
Pacuér moakn
Jlna pacuéra BeIpe3aeM MoJ0Cy MUPUHON 1M U paccuuThiBaeM, Kak 0aiKy Ha ABYX OIOpax.
1 Pacu€THas cxema II0JKU

PacuétHas cxema moJIKM UMeeT BU, HpeHCTaBHCHHbIﬁ Ha PUCYHKC 12.
q

S

Mmﬂm

Pucynok 12 — PacueTHas cxema nojku peOpUCTOM TINTHI TOKPBITUS

Pacuérnyro anuny {, MOJIKK BBIUUCIIAEM 1O GOpMyIIe
Cp=10-2 (Lonl2), (30)
rje { - JIJTMHA TTOJIKU paBHA NIMPUHE TUTATHI,

Lon — ATTMHA OMOPHBIX TUTOMIAIOK (cM. 1.1.3)

€, =1490 -2 * (130/2) = 1360mmMm = 1,36m
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2 Cratuueckuil pacu€T MoyKu
N3rubarommii MOMEHT onpenessieM 1o hopmyrie
Mmax = q * 0,18 (31)
Mumax = 6,48 * 1,36%/8 = 1,5kHwm
PacuérHoe ceueHune noJaKku UMeeT NPSIMOYIOJIbHOE ceueHHe (pUCYHOK 13)

=30

h

a ‘ ho

Ay
b= 1240

Pucynok 13 - PacueTHoe ceyeHure nojaku

[upuna b = 1240mm;
[IpuHMMaeM paccTOSHHE OT HIDKHETO PACTSHYTOTO BOJIOKHA OETOHA J0 IEHTPA TAKECTH
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 o HopMaIbHbIM CEYECHUSIM

1 Ompenensiem pacuétHbiii K03 PuumeHT Ag mo Gpopmyie

Ag=Mmad (Rp«b* hOZ) (33)

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

2 YcraHaBlIKMBaeM IpaHUYHOE 3HaYeHHne kKodpduumenta Ag mo tadn.I1.3.8
(ITpunoxenus 3) Ar = 0,39. 'pannuHoe 3HaueHune MeHbine Ag = 0,39 < Ay = 0,468
YBenuunBaeM BbicoTy noniku h = 4cem, Torga hg=4 — 1,5 =2,5¢cm

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

Ar =0,390 > Ap= 0,168 YcnoBue codlmrogaeTcs.

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

3 OmnpenensieM TpeOyeMyto IO Jb MOHTAXKHON apMaTypsbl 1o Gpopmysie

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

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

[To TpeOyemoli TuIoIa M IPUHUMAEM MOHTAXHYIO apMmarypy. 3agaéMcsi KOJTUYECTBOM CTEp KHEH
8 @ 6 B500 C As=2,28cm>.

Pacuér nonepeunsnix pédep
B nensx ympoumieHust pacuéra HEKOTOPHIM 3allleMJICHMEM IIONepedyHbIX pEédep Ha omopax
npeHeOperaeM U paccMaTpuBaeM IolepedHble pédpa, Kak CBOOOJHO ONEpThIe OalIKU MPOJIETOM

£, =1,24M c paBHOMEPHO pacnpeeNEHHON Harpy3Kou.

1 PacuérHast cxema momnepeyHoro pedpa
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b's = 1200 2
1

h=140

Pucynoxk 14 — PacueTHoe ceueHre nmonepeuHoro peopa
PacuétHoe ceuenue peOpa HpUHKHMAaeM TaBPOBOIO CEUYEHMsI C IIUPUHOW IMOJIKH, PaBHOM
PacCTOSIHUIO MEX Ty ocaMu pédep, To ecth by = 120cMm, pucyHok 14.

hy =30Mm = 3cm;
h = 140MmMm = 14cwm;
b =40MMm = 4cm;

by =1200Mm = 120cm
[MpuaumMaem a = 3 cm, Torna paboyas Beicota ceuenust ho =h —a
hp=14-3=11cm
2 Craruueckuil pacy€T morepeyHoro pedpa
Harpyska Ha 1 moronHslii MeTp peOpa, COrIacHO MPUHATHIM Ha YepTexke 5 pazmepam, Oyner
paBHA pacu€THOM Harpy3Ke OT IMOJIKM U OT COOCTBEHHOro Beca pedpa. Berumcisiem pacuéTHyro
Harpy3Ky oT COOCTBEHHOT0 Beca pedpa
gs = (0,04 + 0,09) /2 x (0,14 - 0,03) x 2500 x 1,1 =20 xkr/m = 200H/m = 0,2xkH/m
Pacuértnas  narpyska or moinku qz= 4,56 X 1,2 = 5472 xH/m
[Tonnas pacuérHas Harpy3ka Oyner paBHa: q = (s + (g
q=0,2+5,472=5.672 kH/m = 5,7xH/m
HauGonpmmii n3rubarommii MOMEHT BBIYHUCIIsIEM 10 popmyiie 35
Mmax = (5,7 x 1,24%)/8 = 1,1xHwm
a HauOOJBIIYIO TIOTIEPEYHYIO CHITY TIO (popMYyIie
Qmax = (q % £,) /2 (35)
Qmax = (5,7 x1,24)/2=3,5xH

3 Pacuér o HOpMaJIbHbIM CEYEHUSIM
3.1 IMonaraewm, 4TO MMEEM TIEPBBIN CITy4aii pacuéra TABPOBBIX CEUCHUIA, KOT/Ia CKaTast 30Ha
X < h_f .
3.2 Haxonum koadduriueHt Ag o gpopmyie (33)
Ag=110/(1,15 x 120 x 11%) = 0,0066
3.3 CpaBHHBaeM €ro ¢ rpaHUYHbBIM 3HaUYeHUEeM ko3 duuuenta Ag s apmarypsl BS00 (tabmuma
I1.3.8. IIpunoxenus 3). Ag = 0,376 > Ag = 0,0066. Ycnosue cobmomaaercs. [Ipogomxaem pacuér.
3.4 Tlo Tabmune I1.3.9 (Ilpunoxxenus 3) onpexaensiem 3HaueHue koddduimenta n = 0,995.
3.5 Haxonum TpebyeMyto miomiaab apMaTypsl o Gopmyne (34).
AP =110 /(0,995 x 11 x 43,5) = 0,23 1cMm?
3.6 1o TpebGyemoii muiolaayM NPUHUMAEM apMarypy. 3aaéMcsi KOJTMYECTBOM CTEp>KHEN U CTaBUM
HX B ITOMEPEUHBIX pébpax 2 @ 4B500 ¢ As = 0,25cm.
4 Pacy€r 1o HaKJIOHHBIM CEYEHUAM
4.1 TIpoBepsieM MPOYHOCTD MO HAKJIOHHOH 110JIOCE MEXY TPEIIMHAMU 110 (popmyie
Qmax < 0,3 X QPn1 X Rb X b x ho (36)
re Qp; — KodddunueHt = 1;
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35<0,3x1x1,15x4x11=13,2xkH
Qmax = 3,5 kH < 13,2 kH. YcnoBue BBIMOTHSICTCS.
4.2 Ha3naueHue mnomnepedHbIX CTepxHEH. J[MaMeTp NONepeuHbIX CTEpPKHEW BBIUUCIAETCA I10
bopmyne
dsw = 0,25 x dg (37)
rae ds — muamerp padoueit apmarypsl (11 3.6)
dsw = 0,25 x 4 = 1mm. [Ipurumaem dgy = 3cM ¢ Ag = 0,0710M2.
4.3 Ha3nmawaem miar momepeuyHbIX cTepxkHed. Ha ywacTkax, pacnoyioKeHHBIX BOJH3U OIOP,
MPUHUMAEM I1ar 1o Gopmyie
Sw= 0,5 x hg , HO He 6oaee 300MM (38)
Sw=0,5x11=5,5¢cm
[Tpunumaem 100mmMm. [IpoBepsiem oTHOIIEHUE
Sw /ho < (Rt x b x ho)/Q (39)
10/11 < (0,09 x4 x 11)/3,5
0,9 <1,1. YciioBu€e BBIIOIHIETCS.
4.4 Pacy€T NpOYHOCTH HAKJIOHHBIX CEYEHUM.
1 Onpenensiem yernue qsw = (Rsw X Asw)/Sw (40)
Qsw = (17 x0,071) /5,5 =0,22xkH/cMm
2 Tlony4yeHHOE yCUIIME CPAaBHUBAEM C YCIIOBUEM
Osw = 0,25 X Rpt X b (41)
Osw=> 0,25 x 0,09 x 4 = 0,09; 0,12 > 0,09; ycnoBue BBIOJHIETCS, MOITOMY IOIMNEPEUHYIO
apMaTypy YYUTBIBaeM B pacuéTe.
3 Ha3nauaeM MecTa NpOBEpPKM HaKJIOHHBIX cedeHui. [Ipu paBHOMEepHO pacnpenenéHHOM
Harpy3ku npuHuMaem ¢ = hg = 1lcm.
4 OnpenensieM TONEPEYHYIO CHITY, BOCIPHUHHUMAEMyK0 OETOHOM B HOPMAajJbHOM CEUYECHHUH, 10

dbopmyiie

Qb1 =0,5 x Rpt X b x hg (42)
Qb1 =0,5%0,09 x4 x 11 =1,98xH

Qb1 % (2,5/(alhg)) <2,5 X Ryt X b x ho (43)

1,98 x (2,5/(11/11)) <£2,5 x 0,09 x 4 x 11; 4,95kH < 9,9xH.

YcinoBue BBITIONHSIETCS.

50mnpenenseM MONEepeyHy0 CUITy BOCIPUHUMAEMYIO TIOTIEPEYHOI apMaTypoii o ¢popmyne

Qswi = Qsw < ho (44)

Qsw1=0,12 x 11 =1,32xkH

6 IIpoBepsieM BBITOJTHEHHUE YCIOBHS

Q1< Qp1 + Qsw (45)

rae Q1 = Qmax = 3,5kH

3.5kH < 4,95xH + 1,32kH 3,5xH < 6,27xH VYcnoBue BbINONHAETCS, MPOYHOCTH MPOBEPEHHOTO
cedyeHus obOecrieueHa.

7 IlpoBepsieM HAaKJIIOHHOE cedeHue Ha paccTossHuu ¢ = 2ho = 2 x 11 = 22cMm. Koapdunuent, Ha
KOTOPBIH CIIEyeT YMHOXKATh BEMYUHY 1, paBEH €IMHHUIIBI.

Qb1 =0,5%0,09 x4 x 11 =1,98kH,

Qa1 =0,12 x 11 =1,32xH,

Q:<1,98 +1,32 =3,3xH,

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)

Q1=3,5-0,0508 x 22 =2 4kH; 2,4xH < 3,3xH.
VYciioBH€e BBINOJIHAETCS — IPOYHOCTh 0OECIIeUeHa.
8KoHCcTpyupyem Kapkac monepeyHoro peodpa:
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- HaBCEM ydYacTKe IomepedyHoro pebdpa BoimonHseTcss ycnoBue Q1< Qp ycTaHaBIUBaeMm
MOIEPEYHYIO apMaTypy € IIarom S5Mm.

Pacuér npomobHBIX pédep

[Inuty paccMaTpuBaeM Kak OJHOMNPOJETHYIO OajKy TaBpOBOTO CEUYEHHS C PaBHOMEPHO
pacrpeieéHHON Harpy3KOoHu.

1 PacuérHas cxema npoJoiapHOro pedpa

Pacuérnoe ceuenne npoaoapHOTO pedpa moka3aHo Ha pUCYHKeE 15

be = 1450
-
1l
[—) =
o=
i )
Il
As =
As |
[}
| b=130

Pucynox 15 — PacueTHoe ceueHre mpo10JIbHOTO pedpa

h=300mm; h; =40mm; by = 1490 — 40 = 1450Mm; b = 65 x 2 = 130mm;

MPUHUMAEeM pACCTOSHHUE OT HUKHErO0 pAacTSHYTOrO BOJIOKHA O€TOHAa N0 UEHTpa TKECTH
apMaTypbl a = 3¢cM, Toraa padbodast Beicota ceueHust ho=h—a=30—-3 =27cm.

2 Craruyeckuil pacy€T mpoAoILHOTO pedpa
Pacuérnas cxema npoionbpHOrO pedpa Ha pucyHke 16.

iy
Inropa "M

-]

M
E-'nmpa errr X

T
| LI

Pucynok 16 — Pacuetnas cxema mpooiasHOTo pedpa
€, = 4180 —2 (130/2) = 4050mm = 4,05M;
q=6,84xH/™m ;

Mmax = (6,84 x 4,05%)/8 = 14,xHm = 1400xHcwm;
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Qmax = (6,84 x 4,05)/2 = 13,85xH.

3 Pacy€r no HopMabHBIM CEYEHUSIM

3.1YcranaBnuBaeM pacy€THBIN Cilydail TaBPOBBIX 3JIEMEHTOB 10 (hopmyrie

Mmax <My = Ry X by x hy' x (ho — 0,5 x hy) (48)

M;=1,15x 145 x4 (27 - 0,5 x 4) = 16675kHcm =166,75xHwm;

Mmax = 14xHM < M = 166,75kHM. IlepBbIit pac4€THBIN Citydail.
3.20npenensiem 3HaueHue ko3pdummenra Agmo popmyre (33)

Ao = 1400 /(1,15 x 145 x 27%) = 0,012

3.3 CpaBHHMBaeM NOJyYSHHOE 3HAUYCHHE KO3 PHUIIMEHTA C €r0 TPaHUYHBIM 3HAaYeHUEM AR IO Ta0II.

I1.3.8 (ITpmnoxenus 3). Ag = 0,390 > Ap = 0,012.

VY cioBH€E BBIMOIHSACTCS, TPOJA0IDKAEM PACUET.

3.4 Ilo tabmuue I1.3.9 (ITpunoxenus 3) onpenenseM 3Ha4eHHE KO3PPUIIUCHTA

n = 0,988 u HaxonuMm Tpedyemyro apMarypy 1o dpopmyie (34)

AP = 1400 /(0,988 x 27 x 35,5) = 1,48¢cm%

[To TpeOyemol TUIOMIagU TNPUHUMAEM apMmarypy. 3amgaéMcs KOJMYECTBOM CTEpiKHEH
MPOIOJIBHOM paboueii pacTSIHYTOH apMaTyphl H CTaBUM €€ B IPOIOJIbHBIX péOpax. [IpuHumaeM mo
tabimne [1.3.7 (Ilpunoxenus 3) 1 O14A400 ¢ As= 1,539cM>. [IpononpHyo apmarypy
00bEeIUHICM B KapKac U CTaBUM B MPOJIOIbHBIC pEOpa.

4 Pacué€Tt Mo HaKJIOHHBIM CEYEHUSIM
4.1BpimonHsieM pacu€T MPOYHOCTU MO TOJIOCE MEXKIY HAKJIOHHBIMH ceueHusMH. [IpoBepsiem
BBHITIOJTHEHUS YCII0BUsA 110 Gopmyre (36)
Q=<0,3x1x1,15%x13 x27=121,1xH;
Qmax= 13,85kH < Q = 121,1xkH. YcnoBue BBINONHIETCA, MPOYHOCTH CIKATOM 30HBI MEXKIY
HaKJIOHHBIMU CEYCHHSIMU o0OecrieueHa.
4.2 Ha3naueHue NOMEPEYHBIX CTEepKHEW. JuameTp momepeyHbIX CTEp)KHEH BBIMOIHSIEM IO
dbopmyite (37)
dsw = 0,25 x 14 = 3,5cm. Haznauaem quaMeTp MOMEPEUHBIX CTEPIKHEH OMM.
4.3 Ha3nauaeM ILIar MomepevyHbIX cTep:kHeH sy. Ha yyacTkax BOJIM3M ONOp MPUHUMAEM ILIAT Sy =
0,5ho= 0,5 x 27 = 13,5cm = 135mm. Ilpunumaem mar 130mm. IIpoBepsieM OTHOIIEHHE I10
dbopmyre (5.10)
13/27 < (0,09 x 13 x 27)/20; 0,48 < 1,58. YcioBue BBITTOIHICTCS.
4.4 Onpenensiem ycunue 1o ¢popmyiie (40).
Qsw = (17 x 0,283)/13 = 0,37xH/cm
[MonydeHHoe ycuime cpaBHUBaeM ¢ yciaoBueM (41)
Osw= 0,37 > 0,25 x 0,09 x 13 = 0,29xH/cMm. YcioBue BBIMIONHSAETCS, MONEPEYHbIE CTEPIKHU
YYUTBIBAEM B pacyere.

Haznayaem mMecTo MpoBEpKH HAKIOHHOTO CEYEHHUs, TPUHUMAs a = hy = 27¢cM.

OrmpezernsieM MONEPEYHYIO CHITY, BOCIIPUHUMAEeMyl0 O€TOHOM B HOPMAaJbHOM CEUECHHH IO
dopmyine (42)
Qb1 =2,5 x 0,09 x 13 x 27 = 79,0xH;
Qp1 = 0,5 x0,09 x 13 x 27 =15,8 x 2.5 =39.5kH < 79,0xH. YcnoBue BEITIOIHACTCS.

OrnpezernsieM MonepeyHyo CHTy, BOCIPHHIMAEMYIO TTOTIEPEUHOM apMaTypoit mo hopmyie 44.
Qw1 = 0,37 x 27 = 10xH.

[TpoBepsiem ycnoBue (45)
Q1<39.5 + 10 = 49,5kH. Q1 = Qmax = 13,85kH. Q;= 13,85kH < 49,5kH. YcnoBue BBITTONHSIETCS,
MIPOYHOCTH MTPOBEPEHHOTO CEYEHUs 0OecIIeueHa.

[TpoBepsieM HaKJIIOHHOE CeYeHHE Ha paccTosiHMM a = 2 X hg= 2 x 27 = 54cm; 3HaueHHe
kod(durmenTa, Ha KOTOPBIH ClIeTyeT YMHOXKATh BeTUIHHY Q1 paBEH eIUHHUIIBI
Qb1 =0,5 x 0,09 x 13 x 27 = 15,8xH;
Qsw1 = 0,37 x 27 = 10xH;
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Q1<15,8+10=25,8xH;

Q;=13,85 - 0,0508 x 54 = 11,11xH. 11,11kH < 25,8 xkH. YcioBue BBITONTHIETCS - MPOYHOCTH
oOecrieueHa.

KoHcTpynpyeM Kkapkac NpoOJOJILHOTO pedpa IUIMTHI: Ha BCEM ydacTKe MPOJIOJIBHOrO pedpa
yCTaHaBJIMBAEM apMaTypy C II1aroM MornepeyHsIx cTepkuei 130mMm.

Pacyér MOHTaKHBIX NeTeb
OrnpezernsieM MOHTaKHBIE TIETJIM U3 YCIOBUS MOAbEMA METIN 32 TPU TOUKH 110 hopmyie (26)
As=1,6xP /3 *Rs
rae As — IUIOMAab CEYCHUS CTEP)KHS apMaTypbl OAbEMHBIX TIETEIb, oM
P — Bec mutel, kH;
1,6 — ko3 ppunMeHT AMHAMUIHOCTH
As=1,6 x 1,1 x 30,65/ 3 * 21,5 = 0,872cm’.
[Ipunumaem no copramenty apmatypsl 1adia. 11.3.7 (Ilpunoxenue 3) 4 nernu D10A240 c
IUIOIIAABIO Ag = 3,14CM2,
dopma npeacraBieHus pe3yjabTara:
3anosiHeHHast Ta0JIUIA, TOCTPOCHHBIE CXEMBI, BHIBOIBI.
Kpurepun oneHku:
3a Kax bl MPaBUWIbHBIN OTBET — 1 Oas.
3a HenmpaBWIbHBIN 0TBeT — () OaoB.

[Ipouent KauecTBeHHass oOleHKa WHIAWBUAYAIbHb
pe3yIbTaTUBHOCTH 00pa30BaTeNIbHBIX TOCTUKEHUI
(ITpaBUIIBHBIX OTBETOB) | Oayt (0TMETKa) | BepOabHBIN aHAJIOT

90 +~ 100 5 OTJIUYHO

80 +~ 89 4 XOPOIIO

70 +79 3 YIOBJICTBOPUTEIILHO

MmeHee 70 2 HEYJIOBJIETBOPUTEIILHO

IIpakTnueckoe 3ansaTue Ne23.

Pac4yér n KOHCTPYyHpOBaHHe HEHTPATbHO-CKATOM CTAJIBLHOM K0JIOHHBI. KoHCTpYyHpoBanue
y3JI0B COEAMHEHHUS.

Iesab padoThI: HAYYUTHCS CTPOUTH PACUETHBIE CXEMBI MPOCTEUIINX KOHCTPYKIMNA Oanok u
KOJIOHH.

Beinosinus padory, Bel Oynere ymers:

- BBINIOJIHATB PacyeThl HArPy30K, ACHCTBYIOIIMX HA KOHCTPYKLIHH;

- CTPOUTH PACYETHYIO CXEMY KOHCTPYKIMH 110 KOHCTPYKTUBHOM CXEME;

- BBITIOTHSTE CTATUYECKHH pacucT;

- IPOBEPATH HECYILYIO CIOCOOHOCTh KOHCTPYKLIUH;

- IOJI0MpaTh CEYEHUE PJIEMEHTA OT MPHUIIOKEHHBIX Harpy30K;

- BBIIIOJHATDH paCyYCThI COC}II/IHGHI/Iﬁ OJICMCHTOB KOHCTPYKIHH.

MarepuanbHoe oOecniedenue: MynbTUMEUITHBIE CpPEICTBA XpaHEHWs, Meperadu U
npeacTaBiIeHus MH(opMaIuy, yueOHO-MeToindecKas JTOKyMEHTalus, JUIaKTHUeCKUe CPeCTBa;
[K.

3aganue: 1. [locTpouTh pacueTHyIO cXeMy IEMEHTA.

Ilopsinok BbINOJHEHHS PadOThI:

1.Bplgaya TeXHMYECKOro 3a/JaHMs: XKele300€TOHHBIH 3JIEMEHT, CTaJbHOH JJIEMEHT,
KAMEHHBII 3JIEMEHT, JEPEBSIHHBIA 3JIEMEHT CTPOUTENbHBIX KOHCTPYKIMH (BapuanTsl 3amaHuit
BBIIAIOTCS IIPENOJABATEIIEM).
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2.AKTyau3anus ONOPHBIX 3HAHUN — PPOHTAIBLHBIN OMPOC CTYIEHTOB MO JAHHOW TEME.
IlpumepHnuwiii nepeuenv 60nPoCcos:

1) Urto Ha3bIBAIOT jKeIe300eTOHOM?

2) B uyeM oco0eHHOCTB PabOTHI JKEIE300€TOHHBIX KOHCTPYKIIHIA?

3) B yem ocoOeHHOCTh paboThl KAMEHHBIX KOHCTPYKIIAN?

4) B uyeM ocoOeHHOCTh PabOThI CTAILHBIX KOHCTPYKIIHMA?

5) B yem ocoOeHHOCTh paboThI ACPEBSIHHBIX KOHCTPYKITUN?

6) Kakue Harpy3ku 1efCTBYIOT Ha CTPOUTENbHBIE KOHCTPYKIIMU?

7) Kaxk paboTaroT pazHbie 2JI€MEHTbl KOHCTPYKIIUN MO/ HArPy3KOM?

8) Uto Ha3bpIBalOT KOHCTPYKTMBHOM M  PAacyeTHOM CXEMaMH CTPOUTEIbHOU
KOHCTPYKLHHN?

9) Uro sBisSIeTCS OCHOBHBIM OIpEAENSIomuM (QU3nYecKuM (HaKTOpOM IpHU pacyeTe
JTAHHOM CTPOUTEIHHOM KOHCTPYKIIMU Ha CxKaTUE?

10) C Kakoil 11eJ1b10 BBIMOJIHAETCS CTATUYECKUM pacueT CTPOUTEIbHOM KOHCTPYKIIMH?

11) [To kakuMm TpymmaM TNPEAeNbHBIX COCTOSHHA PaCCUUTHIBAIOTCS CTPOUTEITHHBIC
KOHCTPYKIIUU?

12) B uem 3akiroyaercs CMBICI  pacyeTra  JKeIe300€TOHHBIX  CTPOUTENBbHBIX
KOHCTPYKIUI?

13) Uro o3HavaeT ompesesieHHe HECYIIeH CIIOCOOHOCTH CXKATOTO >KEIe300€TOHHOTO

AJIEMEHTa, KAMEHHOTO 3JIEMEHTa, CTaJIbHOTO 3JIEMEHTA, AEPEBIHHOTO dlIeMeHTa?

Xoa pa6oTsI:

1.0Onpenenenne UCXOIHBIX JaHHBIX AJI pacuera kKele300eTOHHOT0, KAMEHHOT0, CTAIbHOTO,
nepeBsiHHOro  anemeHta  (ucnonb3oBanue CHulloB  «betoHnble U xene300€TOHHBIE
KOHCTpyKuun», «KameHHble KOHCTpYKUMH», «CTalbHbIE KOHCTPYKUUWY», «/lepeBsHHBIC
KOHCTPYKIIUN).

2. IlocTpoeHue KOHCTPYKTUBHOM CXeMbl KOHCTPYKLIUU ISl OTIPEACTICHUS] PACUETHON JITHHBI
(BBICOTBI).

3. [locTpoeHue pacueTHON CXeMbl KOHCTPYKITHH, TocTpoenue smiop Q u M.

4. AHanu3 NOJy4YEeHHBIX PE3yIbTaTOB U OOPMIICHHE BBIBOAA.

TeopeTnueckoe 000CHOBaHHeE:

OcHoBHas pacuérHas (opMmyna [Uis IEHTPAJIbHO CXKAThIX KOJIOHH MPSIMOYTOJBHOIO
(xBagparHoro) ceueHust umeeT BUI: N < @ [Re. (AS+AS’) + Rpyp2 bh],

rie Ry — pacu€rHoe conpoTuBieHue cxxaToi apmarypsl (Tadm. 2.8);

Ry — pacu€tHoe compoTuBiieHne 0eToHa cxxaTuio (Tadi. 2.6);

Vo2 — KOO(POHUIMEHT YCIOBUH paboThl OeToHa (A TsDKENOro OeToHa W mpu yuyére
MOCTOSTHHBIX, [UTUTEIBHBIX U KPATKOBPEMEHHBIX HArpy30K Yp2 = 0,9);

b u h — pa3meps! nonepevyHOro ceueHus: KOJIOHHBI, CM;

As i As — TUTOIIAZH CEUEHHS apMATYPhl, COOTBETCTBEHHO 110 OHOI CTOPOHE CEYCHHUS U
10 APYTOu;

¢ — K03 PUIMEHT TPOAOIBHOTO N3rNOa KOJIOHHBI:

¢ =+ 2(9sr— Pn)as < @sp,

I7Ie Qp U QPsh OMPENENAIOTCS M0 Tabl. 5.6 B 3aBUCUMOCTH OT OTHOILIEHUSI PacYETHOMN JIITMHBI
KOJIOHHBI lp K MeHbIIEH CTOpOHE ce4YeHUs KOJOHHBI N M OT OTHOIIEHHWS Harpy3oK —
COOTBETCTBEHHO JUTUTEIBHOM YacTH HArpy3Kku ko Bceit Harpyske Nj /N.

IIpu pacuére KOJIOHH IpaXJAaHCKUX 3J1aHUN paCYETHYIO JUIMHY MOXKHO IIPUHUMATh PAaBHOU
BbIcoTe dTaxka lg = H,.. (B 00miem ciyuae lo=p I):

as = Rs/ Rp o2 #,

rzae | — Kod$GULIHUEHT apMUPOBAHHUS:

p=As+As /bh
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Ha ocHoBanum 06a3oBoii (opMysbl pemiaioTcss 2 THMNA 3agad: Noa00p CEUeHHUs apMaTypbl
(Tun 1) u mpoBepka Hecylel CoCOOHOCTH KOJIOHHBI (THIT 2).

OO0mmii nopsiAok nmogdopa ceyeHusi paboueit apmarypsl (Tum 1)

1. OmpenenstoT Harpy3Ky, €Ciii OHa He 3ajJlaHa M0 YCJIOBHIO 3a7auu (MOJHOE 3HAaYeHHE
Harpy3ku N u €€ pmutenbHyro dacth Nj).

2. YCTaHaBIIMBAIOT PAaCUETHYIO CXEMY.

3. [IpuHUMaIOT pacu€THYIO JITMHY KOJIOHHBI |g.

4. 3aparoTcs ciaenyoUMMI 3HAaUeHUAMU:

a) MPUHUMAIOT pa3Mephl NolepedHoro ceueHus b, h (pekoMeHyeTcs pa3mepsl cedeHHsI
npuHuMath He MeHee 30cM u nanee kpaTHo 5,0cm);

0) IpUHUMAIOT MaTEePHAIIbI AJIs1 KOJIOHHBI:

e OOBIYHO TNPUHUMAKOT TOKENBIM OeToH KiaccoB mnpouHoctd B20—-B35 wu nHaxomsr
pacuéTHOe COMPOTHBIICHNE OeTOHA CyKaTHH Ry ;

. TPUHUMAIOT Ki1acc apMarypsbl, 00brdyHO A-ll1, A-ll, u HaxoasT pacuéTHOE CONPOTUBIICHUE
apMaTyphbl CKaTUIo Rgc;

. TOpUHUMAIOT KO3 duuueHT apmuposanus = 0,01 - 0,02.

5. OnpenensitoT KO3PUIHUEHT ds.

6. Onpenenstor ko3 duieHT mpoaoabHoro u3ruda ¢: eciau 3HadeHus lo/ h u Nj/ N He
COBIAJIM C TAOJIMYHBIMU, HEOOXOUMO [TPOBECTU UHTEPIIOJINPOBAHNUE.

7. Onpeziensior TpeOyeMylo IJI0IaaAb apMaTypsl o popmysie

(As+As) =N/ — Ryyp, bh

Rs

® cC/IM B pe3yjbTaTe MOJIYy4YaroT OTPULATENIbHOE 3HAYEHHE, 3TO TOBOPUT O TOM, YTO OETOH
onuH (0e3 apMaTypbl) CIPaBISETCS ¢ HArPy3KOM (B 3TOM cllydyae MHOT/AA BO3MOKHO YMEHBIIUTH
pa3Mepbl MOMEPEYHOT0 CEUYEHHUS KOJIOHHBI U 3aHOBO MPOU3BECTH PACUET UM KOJIOHHA apMUPYETCSI
KOHCTPYKTHUBHO, YYUTHIBAsI, YTO apMaTypy HEOOXOMMO CTaBUTh 00s3aTEIBHO, YTOOBI 00ECTICYUTh
MUHUMAJIbHBIN MPOIIEHT apMUPOBAHMS);

e cClIM TMOJYYaroT IOJIOKHUTEIbHOE 3HayeHHe TpeOyeMol IUIomaau apMmarypbl, TO IO
IIOJIyYE€HHOM IyIo1aau Ha3HayaeM nquametp apmarypsl (Ilpunoxenue 3);

e JJIsi ApMUPOBAHUS IPUHUMAIOT 4 CTepsKHS apMaTypbl (pu h <400 MM) U pacmoiararoT ux
TI0 yTJ1aM KOJIOHHBI (BO3MOXHO apMHUPOBaTh U OOJIBIINM KOJIMYECTBOM CTEp)KHEN );

epu moAOOpe apMaTyphl CIEAyeT YYWUThIBaTb, YTO JUAMETP IPOJOJIbHBIX CTEpKHEU
MOHOJIMTHBIX KOJIOHH JIOJDKEH OBbITh HE MeHee 12MM; B KOJIOHHAX C pa3MEpPOM MEHBIIEH CTOPOHBI
ceueHHst > 250 MM uamMeTp MPOAOIbHBIX CTEPXKHEH peKOMEHyeTcsl Ha3HauaTh He MeHee 16 MM;
JaMeTp MPOAOJIbHBIX CTEpKHENH 00OBIUHO MPUHUMAIOT He Oosiee 40MMm.

8. IIpoBepstoT NeHCTBUTENBHBIN MPOLIEHT apMUPOBAHMS:

n= A+ A/ bh - 100%

Ecnu nelicTBUTENbHBIN NPOLIEHT apMUPOBAHUS HAXOAUTCS B Mpeesiax OT Mmin A0 3%, TO Ha
9TOM 3aKaHYMBAETCS MOJ0Op apMaTypbl, B IMPOTUBHOM Cllydae HEOOXOIWMO CKOPPEKTHPOBATH
MPUHATYIO apMaTypy WINA CEYSHUE DIIEMEHTA.

9. Ha3nayaroT quaMeTp TMONepeyuHbIX cTepkHel dgy MO YCIOBHIO CBAPHMBAEMOCTH. JTO
O3HAYaeT, YTO K MPOJOJIBHOMY CTEPXKHIO apMarypbl Oombliero auamerpa s MOXKHO MPHBApUThH
MOTIEPEYHBIN CTEP)KEHh MEHbBIIEro guamerpa O,y , KOTOpbIi J0/KeH ObITh He MeHee 1/4 ds :

dsw > 0,25 ds

10. Ha3HauaroT mar nornepeyHsIX CTEPKHEH S:

s <20 ds B cBapHBIX Kapkacax, HO He Oonee S00mm;
s < 15 ds B BsI3aHBIX KapKacax, HO He 6osree 500MMm.

11. KoHCTpynpyroT Kapkac KOJIOHHBI.

ITpoBepka Hecymeﬁ CIOCOOHOCTH KOJIOHHBI (THII 2) CBOJIUTCS K MTPOBEPKE YCIOBUS

N <@ [Rsc (As+ As) + Rpynz bh],
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Ipumep 1. Ilo npanasiM npumepa 7 (mpaktuyeckas pabora Ne2) paccuuTarh
XKene300eTOHHYI0 KOJOHHY. Harpysky Ha KoJoHHY cobupaeM ¢ yué€rom e€ Beca (B mpumepe
yKa3aH BEC KHPIUYHOW KOJOHHBI). [IlpuHMMaem cedenue kosoHHbl bh = 300 - 300Mmwm,
apMHPOBAHHE CHMMETPHYHOE, T.C. IUIOMIA/N CEeICHHIT apMaTyphl paBHbI As=A; . BHICOTa KOIOHHBI
H =7,25m. KoaddunmeHnt HanéKHOCTH IO OTBETCTBEHHOCTH yn =0,95.

Pewenue.

1. Ins pacuéra KOJOHHBI coOMpaeM pacdy€THyI0 Harpy3ky (e€ momHoe 3HaueHue N u
JUTUTEJIbHYIO 4acTh HArpy3ku Nj):

® Harpy3Ka OT COOCTBEHHOIO Beca kKelle300€TOHHOM KOJIOHHBI:

N conomns = BhYY,e.5= 0,3:0,3-7,25-25 = 16,31 kH

Nioronns = Nnyf :16931°1,1 = 17,94 KH;

® Harpy3Ka Ha HU3 KOJIOHHBI

N = anKpbtmwlAzp + qnepeprtmu}lAzp + nﬁaﬂoxNﬁamcu + NK(I/I(IHHbl = 839°27+10358°27+17994 = 56397
kH;

® HAXOJUM JJIMTEIbHYIO YacTh Harpy3Kd Ha HU3 KOJOHHBI N| , A7 4ero HeoOXOauMO U3
BCEl Harpy3Ku BbIUECTh KPATKOBPEMEHHYIO YaCTh HArpy3Ku

B cootBercTBuum ¢ Tabn. 3.3 muuTenbHas HOpMaTHBHAS HArpy3Ka Ha MEPEKPHITHE TOPTOBBIX
3a0B cocrasnserT ;" = 1,4 x[la, a HonHOE 3HAYEHHE HOPMATUBHOM HAIPY3KU HA HEPEKPHITHE

p" = 4,0 xI1a 1 k03P PULMEHT HANEKHOCTH 110 HATPY3KE 7, = 1,2, ceq0BaTebHO

Ni=N-0,55A, — p"piA, + pi"peA,p = 563,7 — 0,5 - 2,1-27 — 4-1,2-27 + 1,4-1,2-27 = 451,11

kH;
e ¢ yuérom ko3 dunmenrta y,=0,95 narpyska paBHa:
N =563,7-0,95 = 535,52 xH;
N; = 451,11-0,95 = 428,55 xkH
2. 3amaémcs MaTepuallaMHd KOJOHHBI: OeToH TsokEnbld kimacca B20; yp, = 0,9;
npopoibHas apmarypa kinacca A-lll; momepeunas apmarypa kmacca Bp-l; pacuérnbie
COINPOTUBIICHUSI:

Rp= 11,5 MlIla; Rsc= 365 MlI]a.
3. OmnpenensieM pacy€THYIO JUIMHY KOJIOHHBI; pacy€THas JAJIMHA KOJIOHHBI IPUHUMACTCS
paBHO# BbIcOTE 3Taxa: lg = 3,6M™.
4. HaxouM OTHOIIEHUSA:
lo/ h =360/30 = 12 < 20;
N; /N = 428,55/535,52 = 0,8.
5. Tlo Ttabn. 5.6 ompenensieM 3HadeHHE KOIPOUIUEHTOB @y U @Psp,; C YUETOM
UHTEPHOJALNN
0,=0,868; ¢5,=0,888
6. 3agaBmuch K03 (HUIMEHTOM apMHUPOBAHUS M, BBIYHMCISIEM 3HaYCHHE KO3 HIeHTa
a, npuHuMaem p = 0,01:
a = Rseu/(Rppp2) = 36,5 - 0,01/1,15 - 0,9) = 0,353
7. Beraucasiem k03 PUIIMEHT POJOJIBLHOTO U3rnba
Q= @p + 2(@sb —@v)a = 0,868 + 2(0,888—0,868)0,353 = 0,882 < ¢, = 0,888
8. Omnpexensem TpedyeMyro TUIONIAAb ApMaTYPhI:
(As+As) = N/o-Ryp,bh = 535,52/0,882 — 1,15 - 0,9 - 30 - 30 <0
Rsc 36,5
9. Tak kak TpeOyemas IUIOIIA b apMaTyphbl MOJYYHJIACh OTPHUIATENIBHOM, 3TO 3HAYMT,
4yTO OeTOH OJuH (0e3 apMaTypbl) CIIpaBiIsIeTCsl ¢ Harpy3KOM U apMaTypy clieyeT MpUHUMATh IO
KOHCTPYKTUBHBIM TpEeOOBAHUAM; YUYHUTHIBAs, YTO HEOOXOAMMO OOECIEUYUTh MHUHHUMAIbHBIHI
MIPOLICHT apMHUPOBAaHUS KOJIOHHBI M 4YTO IPU MEHBIIEH CTOpoHEe cedeHus > 250mm auamerp
MPOOJIBHBIX CTeP)KHEH PEeKOMEHIyeTcsl Ha3HavyaTh He MeHee 16mm, npuHuMaeMm 4016 A-lll, A=
8,04 cM”.
10. IIpoBepsieM NpOLIEHT apMUPOBAHMSL:
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u= (A5+A5’)100/bh = 8,04 - 100/30 - 30 = 0,893%, yTo 0OJIbIIIE MUHUMAJILHOIO 3HAYEHUS
Umin= 0,4% 1 MeHBIIIE MAKCUMAJILHOTO 3HAYCHUS Umax = 3,0%0;
MIPUHSATAS apMaTypa 00ecIeynBacT HEOOXOAMMBIN MPOIICHT aPMHUPOBAHUS.
11. Ha3nayaeM auaMeTphbI U IIAr MOCTAHOBKH MOMEPEUHBIX cTepkHei: sy > 0,25ds= 0,25
- 16 = = 4mm; npuHEMaeM nonepednyro apmarypy @4 By-l; mar nonmepednsix crepxkHein S:S <
20ds=20-16=320MM, OKpyIIseM U IPHHUMAEM Iiar S=300mm.
12. KoHcTpyHpyeM ce4eHHE KOJIOHHBI.
=1

§ Ay - 2212 A-T1T

/7
// g
iy I
N A-2812A- ' 8
]: FF A 300m

Puc. 1

dopma npeacTaBieHus pe3yabrara:

3anongHeHHas Ta0IuIa, TOCTPOCHHBIC CXEMbI, BBIBO/IBI.
Kpurtepun onenku:

3a KaXkIpli TpaBUJIbLHBIN OTBET — 1 GasuI.

3a HernpaBWIbHBIN 0TBET — () OaJUIOB.

[pouent KadecTBeHHast OIIeHKa WHANBHIYaIbHBIX
pe3yIBTaTUBHOCTH 00pa30BaTENIbHBIX TOCTHKEHUI
(IpaBMJIBHBIX OTBETOB) | Oayut (0TMeTKa)| BepOaIbHBII aHAJIOT

90 + 100 3) OTIIMYHO

80 + 89 4 XOpOIIO

70 +79 3 yJIOBJICTBOPUTEIHHO

menHee 70 2 HEYJIOBJICTBOPUTEIHHO

IIpakTnyeckoe 3ansaTue Ne24
Pacuét cBapHBIX IIBOB, 00JITOBBIX COCINHEHUH CTAJIBHBIX KOHCTPYKIHIA.

Heap padoThl: HAYYUTHCS PACCUUTHIBATH JAJIUHY (DJIAHTOBOTO 111BA B y3J11€ (DEPMBI.

- BBIIIOJIHATD PACYETHI HATPY30K, JEHCTBYIOINX Ha KOHCTPYKLUU;

- oAOMpaTh CeYeHHE IEMEHTAa OT MPHJIOKEHHBIX HAarpy30K;

- BBIIIOJIHATD PACUYETHI COETUHEHU 2JIEMEHTOB KOHCTPYKIMH.

MarepuanbHoe oOecnedenue: MylnbTUMEUIHBIE CpPEICTBA XpaHEHWs, Mepeladu U
npeacTaBiIeHus MH(opMaIuy, yueOHO-MeToindecKas JTOKyMEHTalus, JUIaKTHYeCKUEe CpeICTBa;
K.

3aganme:

1 ITocTpoUTh pacyETHYIO CXEMY.

2. BBINONHUTB pacueT CBapHBIX LIBOB, OOJITOBOIO COSIUHEHHS.
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Iopsaok BbINOJHEHUS Pa0OTHI:
1. Pacuer cTHIKOBOIO CBAPHOIO IIBA HA PACTSKEHHE U CoKATHE
[pu pabote Ha pacTsHKEHUE WITH CKATUE CTHIKOBOW CBAPHOM IIIOB PACCUUTHIBACTCS 1O (hOpMyIie

N
o, -—;l:SR.ch,

rae ly — pacuernas jumHa mBa; hy = | — 2t (puc. 1) (mpu cBapke ¢ TEXHOJIOTHYSCKUMU TTAHKAMHU
w=1);
t — pacuerHas TOJIIMHA I11Ba, PaBHAS HANMEHBILICH TOJNIIMHE COSTUHAEMBIX JIEMEHTOB;
Rwy — pacueTHOe CONPOTHUBIIEHHE CTBHIKOBOIO IIBa (IpH padoTe Ha pacTsuKEHUE, U3ruo;
IpU BU3YaIbHOM KOHTPOJIE KauecTBa LIBA M PYYHOH MM MoTyaBToMaruueckoi capke Rwy = 0,85Ry; B
ocTabHbIX cirydasx Rwy = Ry, 3Hauenue Ry — cm. Tabu. 2.2);
Ye — KOO PHUIMEHT YCIOBHM pabOTHI.

F

¥y L N N

-~ <

?-) - - I -~ —_ <--->.
»

Puc. 1

PacuerHas mvHa (hIaHroBOroO IIBa J0KHA OBITH HE Oonee 85B¢ks, rae B — koadduiment,
nprHAMaeMbIi 1o Taoi. 34* CHull 11-23-81*, 3a uckimroueHreM 1BOB, B KOTOPBIX YCHIIHE JICHCTBYET Ha
BCEM NPOTSDKCHUH I11BA.

[pumensist Ui COSTMHEHHS JIMCTOB KOCBIE CTHIKOBBIC IIIBBI, TEM CAMBIM YBEJIMYUBACM JITUHY
IBa, ¥ TPH yIJlaX HaKIOHA MIBOB < 67° moiy4yaem COEAMHEHHE, HEe YCTYIAIoIIee MO MPOYHOCTH
OCHOBHOMY METaJLTy, TAKUE CTHIKOBBIC BBl MOYKHO HE PACCYMTHIBATH (CM. puc. 8.1, 6).

2. Pacuer yriioBoro cBapHoro mBa Ha PacTsKeHHe U C:KaTHe

YTII0BBIC CBapHBIC MIBBI PACCUUTHIBAIOTCS 10 JIBYM CCUCHHSIM: IT0 METAJLTY IiBa (cedyeHue 1) u
TI0 METAaJLTy TPaHUIIbI CIUIaBIeHus (ceueHue 2) (puc. 2).

a) 6) B)
2
1 — N
il \
N— N
I 1|
Puc. 2

a) pacuem no memanny wea (cedenue 1, puc. 2):
N/Brkrl) < Rytutes

0) pacuem no epanuye cniasienus (ceueHue 2, puc. 2):

N/(B:k/lw) < R»:Yw: Yos

rae Br, B; — koaddumenTsl, i cTanel ¢ npenenoM tekydectu 1o 530 MIla nprHnMaeMble B
3aBHCHMOCTH OT BUJIa CBAPKH ¥ TIONOKeHs BOB 110 Ta0i. 34* CHulT 11-23-81* (myist pyqHOl 371eKTpoIyroBoit
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cBapku B = 0,7; B, = 1,0; mist ipyrvx BUIOB CBApKU — CM. TaOIL. 34%), s craieli ¢ peIeNioM TeKyJecTr Ooree
530 MIla npuHUMArOTCST HE3aBUCUMO OT BHJIa CBAPKH, TIOJIOXKEHHS 111BA 1 AMameTpa npoBosiokw: Bf = 0,7; B, =
10;

Yo » Yor— KOO(DHITMEHTBI yeroBuid paloThI 111Ba, paBHbIE 1,0 BO BCex ClTydasx, KpoOMe KOHCTPYKIIUH,
BO3BOJIMMBIX B KIIMMAaTHUECKUX paiionHax ly, Iy, llp, 1 3, mist kotopbix Y = 0,85 u1st MeTaiuia mmisa ¢ Hopma-
THBHBIM CONPOTUBRIICHHEM Ry =410 MI Ia, v, = 0,85 — 17151 Beex craviei;

lw — pacderHas JUIMHA I11Ba, MPUHHUMAaeMasi MCHBIIIC €ro MOJTHOM JUIHHBI Ha 10 MM;

Rwf — pacueTHOe COMpPOTHBIICHHUE YIJIOBOTO 1B, TIPU pacyere 10 METALTY IIBa ONPEIeIISIeTCsI
o Tabm. 56 CHul1 I1-23-81* B 3aBUCMMOCTH OT MapKH 3JIEKTPOIOB;

Rwz — pacueTHOe COnpOTHBIICHUE YIIIOBOT'O IIBA ITPU pacyeTe Mo rPaHuIle CIUTABIICHHS,

Rwz = 0,45R,, (Bemmumny Ry, — cm. Tabm. S1* CHull 11-23-81%);

ki — BBICOTA Karera mBa (CM. puc. 2). MUHMMaJIbHBIC KAaTeThl IMBOB — CM. Tabm. 38*
Cuull 11-23-81*.

1. Oco0eHHOCTH pacyeTa yrJIOBbIX IIIBOB NMPH NPHUKPEINJIEHHH YT0JIKOB

[lpu pacyere NPUKPEIUICHUS] YTOJKOB YIJIOBBIMUA CBApHBIMH IIIBAMH YYUTBHIBAIOT, YTO
yCcHIIMe, NIEHCTBYIOIIEE HAa YTOJIOK, IPUKIIAABIBACTCS K €r0 IIEHTPY TSDKECTH U TIPU PUBApKE YTojKa
K (pacoHke pacmpenensieTcss MexAy IIBaMH, BBIMIOJIHEHHBIMU 110 OOYIIKY U TIO TIEpY YyroJka (puc. 3).
Pacnipenenenue ycuimst pOUCXOIUT POTIOPIMOHAIBHO TUIONIA/SM, OTCEYSHHBIM Y YroJIKa Ha paspese
JIMHUEH [ICHTpa TSHKECTU. B paBHOMOIOYHBIX yroJiKax Ha MIBHI 10 00ymKy npuxoaurcs 70% ycunms,
Ha mBbI 110 1iepy 30%. COOTBETCTBEHHO, MPH OJMHAKOBBIX IO BBICOTE KareTax IBa JUIMHA IBA IO
o0ymiky coctaBut 70%, a o nepy 30% ot obmieii aymHbl mBa. OOmias [UIMHA 111Ba ONPEEISIETCS 110
(dbopMysaM pacyera yriioBbIX CBAPHBIX IIBOB.

1-1

IiJor o 06ymixy yronka
S N
........... S ——
- JIpHnA ueHTpa <#
\ THXECTH
.~ I¥os no nepy yronka

Puc. 3

Beicora katera miBa K 1o miepy yroyika 0ObIYHO MPUHUMAETCS MEHBIIE Ha 2 MM TOJIIIUHBI
yroika t, mo oOyIlIKy yronika BeICOTa KareTa HazHavyaeTcs: He 6osee 1,2t. BbICOTHI KaTeTOB IIBOB MO MEPY
YTrOJIKa | TI0 OOYIIIKY MOTYT Ha3HAYaThCs OIMHAKOBBIMHE ¢ ydeToM Tpebosanmii 1.12.8 CHull 11-23-81%*.
PacuerHast JyTMHA YIII0BOrO CBAPHOTO I11Ba MPHHUMAETCsT He MeHee 4Kr 1 He MeHee 40 MM.

4. Pacuet cBapHBIX coeJMHEHUI HA eiicTBUE U3rHOAI0IIEr0 MOMEHTAa

B crydae Bo3/eHcTBIS M3rHOAOIIEro MOMEHTA Ha CBAPHOE COSTMHEHUE PACUET MPOM3BOUTCS
B 3aBUCUMOCTH OT BUJIa CBAPHBIX IIBOB. 1 1pH BO3IEHCTBUM HA CTHIKOBBIE IIIBBI MOMEHTA M B IJIOCKOCTH,
MEPIIEH UK YIIIPHOMN TUIOCKOCTH I11Ba (pHc. 8.9, @), pacyer BBIMOIHIETCS 0 popMyJie

o,=M/W, < R,x.

rae Wy — MOMEHT CONPOTHBIIEHUS PACYETHOTO CEUCHUS I11Ba;

Ipumep 1. Paccuurtats npukperienue AByx yronkoB 100 x 8 k ¢aconke depmbl
TormmuuHou t = 10 Mm. Yronku u dacoHka ¢pepmbl BeIonHeHb! U3 cramu C345. Ha crepyxeHs elicTByeT
pactsruBaromiee yerre N = 300 kH; v, = 1,0. Capka py4nas anexrpomyrosas. Kimmmarmdeckuii paiion
crpontenseTsa |l Koaddrment yenosus padots! v, = 0,95 (puc. 4).

Pewenue.

1. Onpenensiem rpynmny KoHcTpyKuuu 1o tabdn. 50* CHull 11-23-81*: crepxens depmbl

OTHOCHUTCS KO 2-# rpymme, a (haconka pepmbl — K 1-i rpymre.
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2. [IpyHrIMaeM MapKy 3JIEKTPOJOB: JJIsi CBAPKHU 3JIEMEHTOB, OTHOCSIIUXCS K 1-ii rpyme
KOHCTPYKITUH M yYUTBIBAs, YTO AJIEMEHT MbIMOMHEH U3 crtamu C345, mo tabmn. 55* Caull 11-23-81*
npuHEMaeM 71eKTpoasl D50A. Ry = 215Mna = 18,0 xkH/em® (tabm. 56 Cuull 11-23-81%). Ry, =
0,45Ryn = 0,45 - 490 =220,5 Mna= 22,5 kH/cMm? (Run =490 Mma — cwm. tabm. 2.2).

1-1

Puc. 4

3. [lprHKMMaeM BBICOTY KAaTETOB IIIBOB OJIMHAKOBYIO I10 TIEPY U 10 OOYIIKY YroJakoB Ki= 6 MM
= (0,6 cM; BbICOTA KaTeTa MPUHSTA OOJIbIIIE MUHUMAIBLHON BBICOTHI Kimin = 5 MM (Tabma. 38* CHull
[1-23-81%).

4. Onpenensiem o Tabdi. 34* CHull 11-23-81* koaddumentsr: Bt =0,7;5; =I,0.

5. YcranarnmBaeM it Kiumatudeckoro paiona |l koaddummentsr: yys = 1,0; yw, = 1,0.

6. OnpenensieM pacueTHYIO IJTUHY IIIBOB 110 METAJLTY IIIBa:

N 300
= = :34’ 7 ;
B E Ry, 070621550095 o ™M

7. OnpenensieM pacue€THYIO JJIMHY IIBOB [10 METAJULY TPAHULIbI CIUIABJICHUS:

l,= N = 300 =23,39 cM;
Bk R vy, 1,0-0,6:2251,0-0,95
8. JUIMHBI 1IBOB MIPUHMUMAEM 10 HauOOJIbIIeH JIMHE (B JAHHOM Cllydyae 110 METaJlly IIBa).
Crnenyer y4uThIBaTh, 4TO 3Ta JUIMHA IIBa TpeOyeTcs /Ui NPUKPEIUIEHUs IBYX YroikoB. Pacnpenensem
IIBBI MEXTY yroskamu — 1o nepy (30%) n o0ynixy yronka (70%):
ly ooy = 0,70,/2=0,7-34,97/2 = 12,24 cm;
C YUETOM HernpoBapa NpHHHMaeM
by osyuna = 12,24 + 1,0 = 13,24 cM, okpyrisiem 110 13,5 cM;
Lonepa =0,30,/2=0,3-34,97/2= 5,25 cm;
C YYETOM HEMPOBAapa NPHHHUMAaeM
Ly nepa = 5,25 + 1,0 = 6,25 M, okpyrnsieM 10 6,5 cM.
BoiBoj. [IpuHiMaeM IIBBI ¢ BEICOTOM KateTa Ki = 6 MM; cBapKa pydHas 3JIEKTPOAYyroBas;
aneKTpoibl D42 A; pacnpesieNieHre IBOB MO 0OYIIKY U Mepy YroJjka.
®opma npeacTaBiaeHus pe3yabTara:
3anosiHeHHas TabJMIa, TOCTPOSHHBIE CXEMbI, BHIIIOJHEHHbIE PACUEThI, BEIBOIBI.
Kpurtepuu onenku:
3a Kak[blid TPaBUIIbHBIN OTBET — 1 Ga.
3a HernpaBWIbHBIN O0TBET — () OasUIoB.

[Iponent KavecTBeHHast O1leHKa WHAMBHIYaTbHBIX
pe3yIbTaTUBHOCTH 00pa30BaTEeNbHBIX TIOCTHKEHUI
(IpaBHJIBHBIX OTBETOB) | Gayut (0TMeTKa) | BepOanbHbIil aHATIOT

90 + 100 5 OTJIMYHO

80 + 89 4 XOPOIIO

70 + 79 3 yJIOBJIETBOPUTEIBHO
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| meHee 70 | 2 | HEYJIOBJIETBOPUTEILHO

IIpakTnueckoe 3ansaTue Ne25
Pacuyér u KOHCTPYHPOBaHME 3JIEMEHTOB CTAJIbHON CTPONMJIbHOM (pepMbl.

KoncrpyupoBanue y3J10B.

Llesb padoThI: HAYYUTHCS PACCUUTHIBATH AJIEMEHTHI (PEPMBI.

Bbinosinus padory, Bol Oynere ymeTh:

- BBIIIOJIHATD PACUYETHI HATPY30K, IEHCTBYIOINX HA KOHCTPYKLIUU;

- CTPOUTh PACUETHYIO CXEMY KOHCTPYKLIUU I10 KOHCTPYKTUBHOM CXEME;

-11010MPAaTh CEYCHUE DIIEMEHTA OT MPUIIOKEHHBIX HAIPY30K;

- BBIIIOJIHATH PACUY€Thl COCIMHEHUI 3JIEMEHTOB KOHCTPYKLUU.

MarepunanbHoe oOecnedeHue: MylbTUMEAMIHBIE CpPEACTBA XpaHEHUs, Iepelaud U
npejcTaBieHuss HHGoOpMaIuu, yaeOHO-MeTou4ecKasi JOKyMEHTAIus, JUIaKTHUECKUEe CPE/ICTBA;
K.

3aganme:

1 ITocTpouTh pacueTHYIO CXEMY.

2. BBINOTHUTE pacyeT CKAThIX U PACTSHYTBIX 2JIEMEHTOB (DEpMBI.

3.CKOHCTpYHpPOBATh CTANIbHYIO (hepMmy.

IHopsaok BbINOJIHEHUS PA0OTHI:

Bbigaua TexHu4yeckoro 3ajgaHus: ctanbHas pepma.

AKTyaJu3auus ONOPHBIX 3HAHUI — QPOHTANBHBIN OMPOC CTYICHTOB MO JAHHON TEME.

IIpumepnwiii nepeuenv 60npocos:.

1) Urto Ha3zwiBaroTCs hepMoii?

2) HazoBuTe 0OCHOBHBIC 2JIEMEHTHI (hepMm.

3) B yeM ocoOeHHOCTH PabOThI 3JIEMEHTOB CTANBHBIX (hepM?

4) Kaxue Harpy3ku 1efCTBYIOT Ha CTalbHbIE (epMBbI?

5) Kak paboTarot 371eMeHThI CTaIbHBIX epm?

6) Kak coeauHstoTcs 31€eMEHThI CTATbHON (epMbI?

7) UYro sBiIsIETCS OCHOBHBIM ONpPENENAIONIMM (U3UYECKUM (DAaKTOpoM NHpu pacuere
JAHHOW CTPOMUTENBbHON KOHCTPYKLINN?

8) C Kaxo¥i 11eJIbI0 BBIMOJIHACTCS PacyeT CXKAThIX U PACTSIHYTHIX 3JIEMEHTOB CTaJIbHOMN
bepmbl?

9) OcHOBHbIE MpaBUIa KOHCTPYUPOBAHHUSI CTATBHBIX QepM.

Xoa pa0doThI:

1.0Onpenenenne UCXOMHBIX TaHHBIX Ul pacyera ctainbHOU GepMbl (ucnonb3oBanue CHulla
«CTanbHble KOHCTPYKIIUNY).

2. Co6op Harpy3ok Ha IM* u 1 mm. CocraneHne TaGIMI IS IOACYETA Harpy3oK.
(BapuaHThl cocTaBa MOKPBITHS WM NEPEKPHITUS BBIAIOTCS IIPETIOAABATEIIEM).

3. Pacuer mo | rpymme mnpeneNbHBIX COCTOSHUH — OIpeleNieHHe YCHJIMH B CXKAThIX U
PacTAHYTHIX dJIEMEHTaX (hepPMBI.

4. TlonmOGop mOMEPEeYHOTO CEYCHHS DJIIEMEHTOB (PepMBI.

5. IIpoBepka HecyIiel CIOCOOHOCTH 3JE€MEHTA: BBIOJHEHHE OCHOBHOTO HEPAaBEHCTBA —
YCIIOBUSI IPOYHOCTH CHKATBHIX M PACTSIHYTHIX CTEpKHEN (epMBbl.

6. KoHctpyrnpoBaHue cTaibHON GepMmbl.

7. AHanu3 NoJy4eHHbIX PE3YJIbTaTOB U 0OPMIICHHE BHIBO/IA.
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IIpakTnueckoe 3ansaTue Ne26
Pacuér ocaaku ocHOBaHMIi

Heab padoThl: onpeneneHue ocaaku GyHIaMeHTa.

Boinosinus padory, Bel Oyaere ymers:

- BBINIOJIHATH PACUYETHl HATPY30K, NEHCTBYIOMINX HA KOHCTPYKIIUU;

- BBIIIOJIHATH CTAaTUUECKUI PACUET;

- oAOUpaTh CeYEHHE IEMEHTa OT MPHIIOKEHHBIX HArPy30K;

MarepunanbHoe oOecnedenue: MylnbTUMEAUMHBIE CpPEACTBA XpaHEHUs, Iepelaud U
npejacTaBieHuss HHGOpMaIuU, y4eOHO-MeTOIuYecKass JOKyMEHTAusl, JUAAKTHUYEeCKHE CPECTBa;
K.

3aganue:

1 TlocTpouTh pacuETHYIO CXEMY.

2. BBINOTHUTE pacyeT CKATbIX U PACTSIHYTHIX 3JIEMEHTOB (DyHIaMEHTA.

3. CkoHCTpyHpOBaTh (PyHIAMEHT.

ITopsinok BbINOJIHEHHSI PAa0OTHI:

OmnpeneneHue ocaikd METOAOM IOCIOMHOrO CymMMHpoBaHUS. B Merone mnocioitHOro
CYMMHUPOBAHHUSI IPUHSATHI CIEYIOIINE JOMYIICHUS:

— 0CaJKa OCHOBAHUS BBI3BIBACTCSA JOIMOJIHUTEIbHBIM JAaBiieHueM p0, paBHBIM IOJIHOMY
JABJICHUIO TIOJ] TIOJOIIBOM (PyHIaMEHTa P 32 BEIYETOM BEPTUKAIBHOTO HOPMAIBHOTO HANIPSKEHUS
OT COOCTBEHHOTO Beca TpyHTa Ha ypoBHe moxaomBbl ¢yHaamenta: p0 =p— ozg,0 (npu
IUTAHUPOBKE Cpe3koil mpuHumaercs 6zg,0 =y'd, mpu OTCYTCTBMM IUTAHUPOBKU H IJIAHUPOBKE
nojaceInmkoit 6zg,0 =y'dn, raey — ymenpHBIH BeC  TPyHTa, PACHOJOKEHHOTO  BHIIIES
nojo1iBel, d u dN — rryOuHa 3amokeHuss (GpyHIaMEHTa OT YPOBHS IJIAHUPOBKH U HMPUPOTHOTO
penbeda);

—  pacmpeieNieHHUE IO IIyOMHE  JOMOJHUTENBbHBIX  BEPTUKAIBHBIX  HOPMAaIbHBIX
HaNpsHKEHUH GZp OT BHEIIHETO JaBieHus p0 MpUHUMAETCS 0 TEOPUU JTMHEHHO-Ie(OPMHUPYEMOii
Cpelibl Kak B OJHOPOIHOM OCHOBaHMH (CM. 11. 5.2);

— IIpU MOJICYETE OCAJ0OK OCHOBAHHE IEIUTCS HA «3JIEMEHTApHbIE)» CIIOM, CXKATHE KOTOPBIX
OmpeAenseTcss OT  JOMOJHUTENBHOTO  BEPTHKAIBHOIO  HOPMAJIBHOTO  HAMPSIKEHHS GZp,
JEHCTBYIOIIEro MO OCH (PyHAaMEHTa B CEPEIMHE pacCMaTPUBAEMOTIO CJIOS;

— CXKMMaeMasi TOJIa OCHOBaHMs OrpaHHYMBaeTcsi riyouHoil z = Hc, rne BblmomHseTcs
yClIOBUE

ozp = 0,26zg.

(5.59)

Ecnm naiinennas mo ycioButo (5.59) HWKHAS TpaHUIA C)KMMAEMOW TOJIIIUM HAXOAUTCS B
cioe rpyHTa ¢ mMoayieMm Jedopmannu E <5 Mlla unu Takoi cioil 3ajeraer HemocpeACTBEHHO
HUKe TiayOuHbl Z = Hec, HUXKHSS TpaHUIAa CKUMAaeMOM TOJIIM ONpPENeNseTcs HCXOIsl U3
ycnosus ozp = 0,1ozg.

Ocanka OCHOBaHMSI S METOZOM MTOCIOMHOIO CYMMUPOBaHMSI ONpeieNsieTcs o popmyie

=) = (5.60)

rne B — Oe3pasmepHblii ko3¢ ¢uiuent, pasubelii  0,8; 6zp,i — cpenHee  3HaUYEHUE
JIOTIOJTHUTEIIBHOTO BEPTUKAJIBHOTO HOPMAIBHOTO HAMpPSDKCHUs B i-M CIIO€ TpyHTa, paBHOE
MOJYCYMME YKa3aHHBIX HAIPSHKCHUI Ha BepXHEH Zi-1 v HUKHEH Zi rpaHuax ciios 0 BepTHKAJIH,
MPOXOJISIIEH Yepe3 HeHTp moaouiBbl GpyHaamenTa; hi u Ei — cOOTBETCTBEHHO TOJNIIMHA U MOYITh
nedopmanuy i-ro ciosi TPyHTa; N — YKCIO CJOEB, Ha KOTOpoe pa30ura CKUMaemas TOJIIa
OCHOBAHHUSI.
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I[Ipu »>TOM pacmnpeneneHue BEPTUKAIBHBIX HOPMAJIbHBIX HANPSOKEHUH TI0 TIIyOWHE
OCHOBaHHS TPUHUMAETCSI B COOTBETCTBUHU CO CXEMOU, IPUBEACHHON Ha puC. 5.26.

JloToJTHUTETbHBIE BEPTUKAIbHBIC HOPMAIBHBIC HAIPSHKCHUS IO BEPTUKAIHU, MPOXOJIAIICH
4epes IEHTP paccMaTpuBaeMoro GyHIaMeHTa, Ha TIIYOHHE Z OT €ro MOJOIIBBI ONPEIEIISTIOTCS:

0Zp — OT JOIOJHUTEIBHOTO AaBiieHus p0 Mo MOJOMIBON paccuuThiBaeMoOro (hyHJaaMeHTa
[eM.  dopmyny (5.12)]; 6zp,A — OT JIOMOJHHUTEIBHOrO jaBieHus p0j moa  MOIOIIBOM j-T0O
BIUSIIONIETO (PyHIAMEHTa METOJIOM YIJIOBBIX TOoUYeK 1o gopmyre (5.18).

Ormetka
. [IAHHPOBKM  (Oryetka mOBEpXHOCTH
P I | i o [ SRS MPHPOAHOIO peibeda
= / b OTMeTKa 1MoA0LIBEI
~ B =—— —
S H/HH p dyHnaamenta

HiokHss rpannua
CHKHMAeMOil TOJILLH

K

Puc. 5.26. Cxema pacripeneneHusi BEpTUKAIbHBIX HAMpPsDKEHUH B OCHOBAHUU TPU pacdere
0CaJI0K METOIOM TTOCIIOHOTO CYMMHPOBAHUS

CymmapHOEe JOMOJIHUTENBHOE HANpsDKEHHWE 10 OCH  paccuuThiBaeMoro (yHmaameHra
C YUETOM BIIHMSIHHSI HATPY30K OT COCETHUX (PyHIAMEHTOB ompezeinsercs no gopmyse (5.19).

[Ipumep 5.12. Paccuurars ocaaky Qynmamenta d-1 3maHus ¢ TMOKON KOHCTPYKTHUBHOM
CXEMOH ¢ yuyeToM BIUSHUS Harpy3ku Ha pyHmament @-2 mno yciaoBusiM mpumepa 5.2 (cMm.
puc. 5.11) npu cnenyroumx nanHbix. C moBepxHocTH A0 riyounsl h + hl = 6 m 3aneraer mecok
MBIJICBATHIN CO CIIETYIONUMH XapaKTEPUCTHKAMH, TIPUHSATHIMU 110 CTIPABOYHBIM Ta0IUIaM (CM. TII.
1): ys = 26,6 xH/Mm3; vy = 17,8 kH/M3; © = 0,14; ¢ = 0,67; cll = 4 kIIa; Il = 30°; E = 18 000 «IIa.
Hwmxe 3aneraer mecok MeNKWH ¢ Xapakrepuctukamu: ys = 26,6 kH/mM3;y= 19,9 kH/M3; o =
0,21;e= 0,62; cll = 2 xlla; ol = 32°; E = 28 000 x[la. YpoBeHb MOA3EMHBIX BOJ HAXOIUTCA
Ha r1youHe 6,8 M oT noBepxHocTU. CyMMapHasi Harpy3Kka Ha OCHOBaHUE OT KaXJI0ro pyHIaMeHTa
(c yaerom ero Beca) N = 5,4 MH.

Pemenue. [1o popmyne (5.21) ynenbHbIl Bec mecka MEIKOTO € y4€TOM B3BEIIMBAIOIIETO
JNIEUCTBUS BOJEI

ysb = (26,6 — 10)/(1 + 0,62) = 10,2 kH/m3.

ITo tabxn. 5.11 nmaxomaum: ycl = 1,2 uyc2 = 1. Ilo Tabn. 5.12 npu oIl = 30° Haxogum: My =
1,15; Mq = 5,59; Mc = 7,95. TTockoJbKy XapakTepHUCTHKH ITPYHTA OPUHATHI 1o Tabnuiam, K = 1,1.

[To popmyne (5.29) nonyqaem:

1,21
R = ~1_21_ (115417 84559217 8+7,95-4) = 341

kl1a.
CpenHee naBieHue MO MOAOIIBOMN

p = 5400/42 =338 klla < R = 341 klla;
JIOTIOJTHUTEILHOE NaBJICHHE Ha OCHOBAHHUE
p0=p—-o0'zg=338-17,8 - 2 =300 klla.
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JlonoHHUTENbHbIE BEPTHKAIbHBIE HOPMAJIbHBIC HANIPSDKEHUS B OCHOBaHUU (yHIaMeHTOB D-
1 u®-2 moacumtansl B TpuMepe 5.2, mpuBeAcHHI B Tabd. 5.6 u moka3zaHel Ha puc. 5.11.
Hononusiem Tabn. 5.6 moOJICYETOM HAmpsHKEHUH OT COOCTBEHHOTO Beca TPYHTOB GZg IS
OIpeICIICHUs HIDKHEHW IPaHMIIbI COkMMaeMoi Tomu (tadi. 5.16).

W3 Tabn. 5.16 BUAHO, YTO HMXKHSAA TpaHUIA CKUMaeMOW Toimu noj ¢yHaameHToM @-1
Haxoautcss Harayoune z1 = 8,0m (mpu ydere Harpy3ku TOJBKO Ha 3TOT (yHIAMEHT) H
Ha riyoune z2 = 8,8 M (npu ydere BiusiHus pyHnamenta O-2).

Tabmuma 5.16. K mpumepy 5.12

zZ, M ozpl ozp2 ozZp czg 0,20zg 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 7 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

[Ipumeuanue. 3HaueHUs HaPsDKEHUN U MOy s 1aHbl B Kl ]a.
Omnpenensiem ocanky ¢pynaamenta ®-1 nmo popmyne (5.60):
0e3 ydera Bnusiaust O-2

10 O',Hh, 10 o. '
s=pY = pAhYy —2L=

e Pl
=0.8.0 8| 300+2:288+2:240+2182+2135+101  101+2:77+260+2.48+2:39+32 | _

R 218000 228000 0033y = 33
CM.
¢ yaeroM BiusHUS O-2
§=0,8-0, 8( 300+2:288+2:240+2183+2137+104
L 218000
4 104+2:81+2:65+2:54+2:45+2:39+34 ]:
28000 0,035 M = 3,5 cm.

Omnpenenenre OCaJKM OCHOBAaHUS C UCIOJIB30BAaHUEM CXEMBbI JIMHEWHO-Ae(hopMHpyeMOro
CI10s1.
Cpennsisi ocangka (yHIaMEHTa Ha ClIo€ KOHEYHOW ToNuHbl (puc. 5.27) ompenensercs

o hopmyie [4]
_ pbk, i K—k_;

kn ‘= E, , (5.61)

A)
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IJIe p — CpelHee JaBJICHUE IMOJ MOJOMIBOM (yHIaMeHTa; b — mupuHa MPSIMOYrOIbHOTO
WK auaMeTp Kpyrioro ¢yxaamenta; KC u Km — kosduimentsl, npuauMaemsie mo tadi. 5.17
1 5.18; N — yucno cnoeB, pa3NUYAOIIUXCS 10 CKUMAEMOCTH B TpeAesiaX PacyeTHOW TOJIIMHBI
ciost H; Ki u Ki-1 — xoaddunmentsl, onpeaensiempie 1o Tabdm. 5.19 B 3aBHCHMOCTH OT (OPMBI
¢dbyHIaMeHTa, COOTHOIIECHUSI CTOPOH MPSMOYTOJIbHOTO (yHIAAMEHTa W OTHOCHUTEIBHOW TITyOHHBI,
Ha KOTOPOM PacrojI0kKeHbI MOIOMIBEI M KPOBIIA I-ro ciios (cootBeTcTBeHHO (i = 2Zi/b u (i-1 = 2zi-
1/b); Ei — monynb nedopmanuu i-ro ciosi rpyHTa.

®opmymna (5.61) cayXHT s OompenereHUs CpPEeIHEH OCaaKh OCHOBAHUs, 3arpyKEHHOTO
PaBHOMEpPHO  pACIpENeNICHHOW I10 OTPAHWYEHHOW IUIOMAAM HArpy3koi. Ity  dopmyny
JOIYyCKACTCS IPUMEHSTH JIJIsl ONPEACTICHHUS OCAJIKH JKECTKUX (DyHIAMEHTOB.

Tabmuma 5.17. 3navenus ko3 durmenta Kc

OtHocutenbHas TonmuHa cios § = 2H/b ke
0<{' <05 1,5
05<(¢ <l 1,4
1<{' <2 1,3
2<({ <3 1,2
3<(' <5 1,1
{>5 1,0

Tabmuua 5.18. 3nayenns koddpdunmenra km

km nipu cpenrem 3nauenuu E, MIla
Mupuna pynnamenrta, m

<10 >10
b>10 1 1
10<bh<15 1 1,35
b>15 1 1,5

PacuerHast TonmmHa nuHeitHO-Aedhopmupyemoro ciost H (M. puc. 6.27) npuHuUMaeTcs 10
KPOBJIM MaJIOC)KUMaeMoro rpyHra (cM. 1. 5.1), a npu mmpune (nuamerpe) dynaamenta b > 10 m
U CpeIHEM 3HaYeHHH Moayis Jedopmauuu rpyHTOB ocHoBaHus E > 10 MIla Beruucnsercs
o ¢popmyIe

H = (HO + yb)kp, (5.62)

rae HO u y — npuUHUMAIOTCS COOTBETCTBEHHO PAaBHBIMU JJIi OCHOBAaHUHM, CIOKEHHBIX
MBUICBATO-TIIMHACTRIMA  TpyHTaMH 9 M u 0,15, a CII0O)KEHHBIX IeCYaHBIMH TPYHTaMU 6 M
u 0,1; kp — koaddurment, npunumaemsiii; Kp = 0,8 mpu cpeaHeM MaBICHUW MO IOJOUIBOM
dynnamenta p= 100 klla; kp= 1,2 npup= 500 klla; mpu HpPOMEKYTOUHBIX 3HAUCHHUIX —
M0 UHTEPIIOJISIIIHH.
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b Ormerka
MJIAHHPOBKH
/7ANS  OrMmeTKa

MOJAOLLBbI
% (byHzameHTa

AAAAAAAAAN] N2

"

-

d

OrmeTKa KpOBIH
HEC)KIMAEMOro
rpyHTa

Puc. 5.27.Kpacdery o0cagok ¢ UCIOJb30BAHMEM PACUETHOM CXEMbl JIMHEWHO-
nehopMUPYEMOTO CIIOS

Ecnu  ocHOBaHHME  CIOXEHO U MBUIEBATO-TIMHUCTHIMHM, U MECUYAHBIMH  TPYHTaMH,
3HaueHue H onpenensiercs no popmyie

H = Hs + kphci/3, (5.63)

rae Hs — tommuba ciiost, BbluMciieHHas 1o ¢gopmyine (5.62) B mpeanoyioKeHUH, 4YTO
OCHOBaHHE CIIOKCHO TOJBbKO TIECYaHBIMH TIpyHTamu; NCl — cyMmapHasi TOJIIMHA CJIOCB
NbUICBATO-TJIMHUCTBIX PYHTOB B Mpeleniax OT MOJOIIBBI (yHAaMeHTa 10 ri1yOunbl HCi paBHOI
3Ha4yeHuto H, BeramciaeHHomy mo ¢opmyne (5.62) B MpennoyioKEHUH, YTO OCHOBAHHE CIOXKEHO
TOJIBKO MbUIEBATO-TJIMHUCTBIMU TPYHTAMHU.

Tabmuiua 5.19. 3navenust kodddurmenta K

K st pynmameHToB
C=2z/b IPAMOYTOJIBHBIX C COOTHONIEHHEM cTOpoH 1 = I/b JICHTOHBIX

KPYTJIBIX (n > 10)

1 14 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
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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

[Mpumeuanne. Ilpy TPOMEKYTOUHBIX  3HAYCHUsAX { U M KodbduueHt K onpenensercs
110 WHTEPIOJISALHH.

3nauenue H, Haiinennoe mo gopmynam (5.62) wu (5.63), HOMKHO OBITH YBEIUYECHO
Ha TOJIIHUHY CJIosi TpyHTa ¢ Moayiem jaedopmaru E < 10 MIla, eciim 3TOT CiIOH pacmoiiokeH
Huxe H u tonmmua ero He npesbimaer 0,2H. [Ipu Gonpielt ToNIMHE ClIOS TAaKOTO TPyHTa, a
TaKXKe eCJIM JIeKAIIUE BBIIIE CIION UMEIOT MoayIb aedopmarn E < 10 MlIla, pacuer nedopmanuit
OCHOBaHUSl BBITMOJIHIETCS M0 PACYETHOM cXeMe JIMHEHHO-1e(hOpMUPYEMOTO TTOTYIPOCTPAHCTBA.

[Tpumep 5.13. OnpenenuTh CpenHIO 0caaky (GyHIaMEHTHOH MmauThl pazmepom 20x100 m
npu cpenHeM naBieHud o nojomse p = 0,3 MIla, ecnu mnuTa omupaercs Ha ClOM Tecka
TomuHOW S M ¢ moxyneM nedopmaruu E = 30 MIla, KOTOpBI TOACTHIIAETCS MOPEHHBIM
cyrnuakoM, umerormm E = 40 MIla.

Pemenue. Pacuetnyro TonmmHy ciion ompeaenseM HO dopmyne (5.62) st AByX Cllydaes:
OCHOBaHHUE CJIO)KEHO TOJBKO MECYaHBIMU U TOJNBKO MBLUIEBATO-TIMHUCTBIMUA TPYHTaMH (TIpHU p =
0,3 MIla ko3¢ dunuent kp = 1):

Hs=6+0,1-20=8wm;

Hcl =9 +0,15 - 20 = 12 m;

hcl=12-5=7wm.

Torma mo gpopmyite (5.63)

H=8+7/3=10,3m~ 10 m.

Mpu = 2-10/20 = 1 mo tadxn. 5.17 kc= 1,4; npu E > 10 MIla u b > 15 M mo tab6xn. 5.18
kodpdumment km = 1,5.

Omnpenensiem ko3 durments Ki mo tadm. 5.19, yuursiBast, aro 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 no popmyne (5.61)
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BE Mo, ggs aias
15 30 40 M=4 oM.
OC&I[KI/I LHCHTpa, CEpEaAH CTOpPOH H YI'JIOBBIX TOUYCK HpHMOYFOHBHOﬁ Iiomaan

pa3mepom bx1 mpu aefcTBUY Ha Hee pAaBHOMEPHOT'O JAaBJICHHUS P ONpeAessiFoTes o Gopmye [2]:
__pb .
k E
" , (5.64)

rne E— monyne aedopmanuu rpyHTa OCHOBaHWS, NMPUHHMAEMBIH CPEIHUM B Ipeleinax
ckumaemort tommuu; k” = KO koadpdunment, npuHEMMaemblii mo Tabum. 520 ans  umeHTpa
npsMmoyroibauka; k” =K1 — 10 ke, mis cepeauHsl Oosbiueii ctoponsl; k© = k2 — To ke, mas
cepeMHbl MeHbIIei cToponbl;, k™ = K3 — To *e, 111 yrIIOBOH TOYKH.

Ocankd  TOBEpPXHOCTH  OCHOBAaHMS TPU  JCHCTBUM HAa  HEr0  PaBHOMEPHOTO
JaBJICHUS P 110 KPYTJIOH IUIOIIAAKE PpaJnycoM I Ha pacCTOSIHUU R OT 1eHTpa 3TOW IUIOIMIAJKU
TaK)Ke MOKHO ompeaenauth mo Gopmyie (5.64), B kortopoir koadduuuent k” = Kr npuaumaercs
no Tabu. 5.21 [2]. VYka3zaHHbIM CIIOCOOOM JIOMYCKAeTCs ONPEACNATh OCAIKH MOBEPXHOCTH
OCHOBAHUs 32 TpeIeIaMU KECTKOTO Kpyriioro GpyHaaMeHTa.

Bnusiane Ha ocanky paccuMThIBaeMOro (QyHaaMmeHTa Ipyrux (yHIaMeHTOB, Harpy3okK
HA IOJIBI U T.II. MOXET OBITh OlIEHEHO 10 (hopmyre (5.64) ¢ UCTIONIB30BaHUEM CXEMbI (DUKTUBHBIX
(GyHIAMEHTOB aHAJIIOTUYHO OMPECIICHHIO HANPSDKEHHH B OCHOBAaHMHM METOAOM YIJIOBBIX TOUYEK
mu6o cmnomouibto  OBM  mo crapmapTHoi  mporpamme.  J[OMOMHHUTENBHYIO  OCaIKy
paccunTbiBaeMOro (hyHIaMEHTa OT BIUSHHUS JpyruxX (YHIAMEHTOB IOMYCKAeTCsl MPHUHAMATh

]=0,04

L?

PaBHOI JOTIOJHUTENBHON OCaJIKe ero IIEHTpa.
Ta6muua 5.20. SHAUEHHW S KOODOOUITMEHTOB KO, k1, k2, k3

. =

n {"=2H/b ko k1 k2 k3 n SH/b ko k1l k2 k3
0,2 0,091 10,045 | 0,045 0,024 0,2 0,091 0,045 | 0,045 |0,024
0,5 0,236 10,109 | 0,109 0,056 0,5 0,227 0,109 | 0,107 | 0,056
1 0,464 10,236 0,236 0,115 1 0,464 0,227 |0,225 | 0,115
1 2 0,701 0,436 0,436 0,231 3 2 0,801 0,464 | 0,400 | 0,231
3 0,801 0,482 0,482 0,305 3 1,019 0,655 | 0,510 | 0,325
5 0,892 10,564 | 0,564 0,380 5 1,238 0,855 | 0,656 | 0,460
7 0,928 0,601 0,601 0,416 7 1,338 0,955 | 0,742 | 0,545
10 0,955 [0,628 0,628 0,444 10 1,420 1,037 | 0,815 | 0,617
0,2 0,091 0,045 0,045 0,024 0,2 0,091 0,045 | 0,045 | 0,024
0,5 0,227 0,109 0,108 0,056 0,5 0,227 0,109 | 0,107 | 0,056
1 0,464 10,236 0,231 0,115 1 0,454 0,227 | 0,225 | 0,115
15 2 0,773 10,446 | 0,404 0,231 5 2 0,801 0,464 | 0,400 |0,231
' 3 0,910 |0,564 | 0,508 0,323 3 1,028 0,655 | 0,511 (0,326
5 1,037 10,682 | 0,617 0,426 5 1,310 0,919 | 0,656 | 0,462
7 1,092 10,737 | 0,669 0,478 7 1,456 1,065 | 0,752 | 0,555
10 1,137 10,783 0,712 0,518 10 1,592 1,192 | 0,852 | 0,652
0,2 0,091 |0,045 | 0,044 0,024 0,2 0,091 0,045 | 0,045 | 0,024
0,5 0,227 0,109 0,107 0,056 0,5 0,227 0,109 | 0,107 | 0,056
1 0,464 (0,227 0,225 0,115 1 0,464 0,227 0,225 |0,115
2 2 0,792 10,464 | 0,403 0,231 10 2 0,801 0,464 | 0,400 | 0,231
3 0,974 0,610 0,514 0,324 3 1,028 0,655 |0,511 | 0,326
5 1,128 10,755 0,641 0,448 5 1,319 0,928 | 0,658 | 0,463
7 1,201 10,837 0,708 0,512 7 1,492 1,110 | 0,756 | 0,558
10 1,265 10,883 | 0,762 0,565 10 1,702 1,310 | 0,858 | 0,659

Tabmuma 5.21. 3nauenne ko3 punmenta Kr
¢ =Hir kr mpu p=R/r
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0 0,25 0,5 0,75 1 1,25 1,5 2 2,5 3 4 5
0 0 0 0 0 0 0 0 0 0 0 0 0
0,25 0,12 | 0,12 0,12 0,12 0,05 0 0 0 0 0 0 0
0,5 0,24 | 0,24 0,23 0,22 0,11 001 |O 0 0 0 0 0
0,75 0,35 | 0,35 0,34 0,29 0,16 0,03 [001 |0 0 0 0 0
1 0,45 | 0,44 0,42 0,35 0,21 0,07 | 002 [0 0 0 0 0
15 0,58 | 0,57 0,53 0,45 0,28 0,13 | 0,07 (002 |0 0 0 0
2 0,65 | 0,64 0,60 0,52 0,34 0,17 |00 {004 |001 |O 0 0
3 0,74 | 0,73 0,68 0,59 0,41 0,23 |06 | 0,08 |004 |002]|0 0
5 0,81 | 0,79 0,74 0,66 0,47 0,30 | 0,22 {013 |0,09 |O006 002|001
7 0,84 | 0,82 0,77 0,69 0,50 0,33 0,24 (015|011 | 0,08 | 0,04 | 0,02
10 0,85 | 0,83 0,79 0,71 0,52 0,35 0,27 (0,18 | 0,13 | 0,10 | 0,06 | 0,04
0 0,91 | 0,89 0,84 0,76 0,58 0,40 032 (023|018 |0,15 | 0,11 | 0,09
Tabmuna 5.22. 3nayenns ko3 dunmenra o
© JUISL OTIPEIETIEHIYS
®opma OCaJIKu PaBHOMEPHO sarpyenHoit | O o abcomoTHo
3arpyKEHHOU n UIOIIAaN JKECTKOI0
IUtomanu ¢dbyHIameHTa mconst
B YIIOBOH | B N
TOYKE (OC neHtpe 0 B cpeaner om
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
) IpoyromH | g 05 w0 2,10 183 172
6 2,23 1,96 1,83
7 2,33 2,04 1,92
8 2,42 2,12 2,00
9 2,49 219 2,06
10 2,53 2,25 2,12
Kpyrmnas — 0,64 1,00 0,85 0,79

OnpeneneHne OCaJKH IYyTeM HEMOCPEICTBEHHOTO IMPUMEHEHHUS TCOPHH JIMHEHHO-
nedopmupyemoit cpensl. s mpeaBapUTEeIbHONW OLGHKH OCagoK (YHIAMEHTOB JOMYyCKaeTcs
MOJTh30BaThCs (PopmyItoi

s = pbw(1 — Vv2)/E, (5.65)

rre ® — Ko3(pUIHMEHT, TPUHUMAaeMbIi 1o Tadi. 5.22; Vv — koaddunment Ilyaccona.

Bo Bcex cinywasx dopmyna (5.65) mpuUBOAMT K MPEYBETUUYCHUIO PACUETHBIX OCAIOK (IO
CPAaBHEHHMIO C METOJaMM, PEKOMEHAYeMbIMH HOpMaMH). JlOCTaTOuHO YAOBJIETBOPUTEIIbHBIC
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pe3ynbTathl  3Ta  (QopMyiaa JaeT OpU IIUpUHE (PyHIAMEHTa b <2M H COOTHOUICHUH
cropon 1 = I/b < 10.

Kpurtepuu onenku:

3a KaXblid MPaBWIbHBIN OTBET — 1 Oas.

3a HernpaBWIbHBIN O0TBET — () OasUIOB.

[TpoueHT KauecTBeHHast onieHKa HHANBUAYAIbHBIX
pe3yJIbTaTUBHOCTH 00pa30BaTeNbHBIX JOCTHKCHUIA
(mpaBWJIBHBIX OTBETOB) | Gaya (oTMeTKa) | BepOalbHbIN aHAIOT
90 + 100 5) OTJINYHO

80 +~ 89 4 XOpOIIO

70 +79 3 YAOBJIETBOPUTEIBLHO
menee 70 2 HEYJIOBJICTBOPUTEIHHO

IIpakTyeckoe 3ansaTHe No27
Pacuer u KOHCTPYHpPOBaHME CTOJI0YATOr0 (PyHIAMEHTA.

Ilesb padoThI: HAYYNUTHCS BBIIOIHITH PACUET JKeJIe300€TOHHON CBau-CTOMKU.

Boinosinus padory, Bel Oynere ymers:

- BBIIIOJIHATB PACUYETHI HATPY30K, JEHCTBYIOINX HA KOHCTPYKLINN;

- CTPOUTH PACYETHYIO CXEMY KOHCTPYKLIUH 110 KOHCTPYKTUBHOM CXEME;

- BBIIIOJIHATH CTATUUECKUI PACYET;

-IPOBEPATH HECYIIYIO CIIOCOOHOCTh KOHCTPYKIIMIA;

- IOI0MpaTh CEYEHUE JIEMEHTA OT MPUJIOKEHHBIX Harpy30K;

MarepuanbHoe oOecniedeHue: MylbTUMEAMIHBIE CpPEACTBA XpaHEHUs, Iepelaud u
npejcTaBieHus MH(opMauy, yueOHO-MeToindecKas JOKyMEHTalus, JUIaKTHYeCKUEe CPeJICTBa;
I1K.

3aganme:

1. ITocTpouTh pacUETHYIO CXEMY.

2. Paccunrats 35eMeHT 1o | rpymnmne npeaeabHbIX COCTOSIHUN

Ilopsinok BbINOJHEHHS padOThHI:

I. Bblgaya TeXHHYeCKOro 3aJaHusl: )KeJIe300€TOHHAas CBasi —CTOMKa.

Il. AkTyaau3anusi onopHbIX 3HaAHUI — QPOHTAIBHBIN ONPOC CTYEHTOB I10 IAHHOM TeMe.

IIpumepnwiii nepeuenv 60nPoCoE:.

1. Uto Ha3bIBaIOT 5k€1€300€TOHOM?

2. B yem ocobeHHOCTh pabOTHI Ke1e300€TOHHBIX KOHCTPYKLIUI?

3. Kaxue Harpy3ku 1eHCTBYIOT Ha CTPOUTENbHBIE KOHCTPYKIIMU?

4. Kak pa0oTatoT cixaTble 3JI€eMEHTHI KeJIe300€TOHHBIX KOHCTPYKIUI MO Harpy3Kou?

o. Uto Ha3bIBaAIOT KOHCTPYKTHMBHOM M PAacyeTHOM CXEMaMH CTPOUTEIbHOU
KOHCTPYKLHHN?

6. Uro sBisieTCs OCHOBHBIM OINpPEAESIONUM (PU3NYEeCKUM (DaKTOPOM MpU pacyeTe
JAHHOW CTPOMTEIBbHON KOHCTPYKLIUN?

1. [lo xakum rpynmaM NOpeAeNbHbIX COCTOSHUM pPacCUUTHIBAIOTCS CTPOUTEIbHBIE
KOHCTPYKLHHN?

8. B ueM 3akmrouaeTcst CMBICH pacyeTa Kele300€TOHHOM CBanu-CTOMKHN?

9. Uro o3HayaeT ompejAereHHE HECylel CnocoOHOCTH JKene300€TOHHOM CcBau-
CTOMKU?

Xoa paborbi: OmnpeneneHre UCXOAHBIX JaHHBIX JJIS pacueTa >KeJe300€TOHHOrO JIeMEeHTa
(ucnionpzoBanue CHulla «beToHHBIE U XKene300€TOHHbBIE KOHCTPYKIIUH).
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2. COop Harpy3ok Ha IM®* u 1 mm. CocraBieHne TaGmuI s [OICYETA Harpy3oK.
(BapuaHThI cocTaBa MOKPBITUS HITH IEPEKPHITUS BBIIAIOTCS MPEOIaBATEIIEM).

3. [locTpoeHre KOHCTPYKTUBHON CXEMbI KOHCTPYKIIUH JIsl OTPEICICHUS PACUSTHOM JITHHBI
(BBICOTHI).

4. ITocTpoeHHe pacueTHON CXeMbI KOHCTPYKIIMH.

5. Pacuer mo | rpyrme npenenbHbIX COCTOSHHM - TI0 HOPMAJIBHBIM CEUCHHSIM: OIPEICIICHIE
TpeOyeMoil TUIoaan ce4eHusl paboyeil apMaTypsl, MOAOOpP pa3MEpoOB CEUYCHHS dJeMEeHTa (IIpH
HEOOXOJUMOCTH - IPUMEHEHHUE aIrOpUTMOB pacueta) (cM. [Ipunokenus).

7. llogOop QaxTHyeckol miom@any cedeHus padodeil apMaTypbl U KOJMYECTBA CTEPKHEH C
UCIIOJIb30BAHUEM COPTAMEHTA ropsiYeKaTaHol apMaTypHo# ctanu (cM. [Ipunoxkenus).

8. Ompenenenue IUIOMAAN CEUCHHUS U KOJMYECTBA CTEP)KHEH MOHTaXHOW apMaryphl (CM.
[Tpunoxenus).

9. IlpoBepka HecylIel cIOCOOHOCTH KEJIe300€TOHHOTO 3JIEMEHTA: BBINOJIHEHHE OCHOBHOTO
HEPaBEHCTBA — YCIIOBHSI POYHOCTH KeJIe300€TOHHOTO AJIEMEHTA.

10. AHanu3 MoJy4eHHbIX Pe3yJIbTaTOB U 0(OPMIIEHUE BHIBOJIA.

1. IlocTpouTh pacueTHyIO CXEMY.
2. Paccunrats 35eMeHT 1o | rpymnmne npeaeabHbIX COCTOSIHUN

IMopsinok BbINOJIHEHHSI PA0OTHI:

l. Bbizaua TeXHMYeCKOro 3aJaHusl: XKeJIe300€TOHHOTO PyHIaMEHTA.

Paccunrate xene300eToHHbIH QyHAaMeHT 1o KooHHY ceuenueM 400x400mm. DyH1aMeHT
MIPUHUMATh JIBYXCTYIIEHUaThIM, KBaJpaTHbIM B IutaHe. PacuerHas Harpy3ka Ha (yHIaMEHT C
yueToM KoaduumenTta HagexkHocTH 1Mo HazHaueHuto N=1000xH, koa¢ddunmeHT HageKHOCTH 110
Harpyske yi = 1,2. beton ¢yHnamenta kxiacca B12,5. Apmarypa B dyHmamente kiacca A-ll.
[IpononpHas apmatypa konoHHBI D20MmM. ['myOuHa 3amoxeHus: nogomBsl GpyHaamenta Hi=1,6m.
Pacuetnoe comporusnenne ocHoBanus RO = 0,2 MIla (CHull «OcnoBanus moa 31aHus U
COOpyKeHHs» CTp. 37)

Pemenue

1. HopmaruBHas Harpy3ka Ha GyHIaMeHT npu i =1,2
N

N, = = 1000 gaay
Vi 1,2

PacuetHoe compoTtuBienue OetoHa kiacca B12,5 Ha pactsokenue npu ypi=1(tabnls) =>
Rb= 0,65MIla (tabn. 13 CHull «betoHHble M jkene300€TOHHBIC KOHCTPYKIMK»). PacueTHoe
COIIPOTHBIIEHUE apMaTypsl A-11

Rs=280Mna (tab6s1. 22 CHull «beToHHBbIE 1 Kene300eTOHHBIE KOHCTPYKIIUN»)

YCp — ycpeiHeHHast oObeMHast Macca OeToHa Ha ycTymax

yep=22xH/™m

|. Onpenensiem TpedyeMyro IUIOMIAAb OIOIIBHI (PyHIAMEHTA.
Vuurteiaem, uto a=b.
A=axb= N, = 833 - 5,05 m°

R, —7e*H  200-22+16

Pasmep cropons! a= JA= \/% =2,25m

Oxkpyrnsiem (kpatHo 300MM) npuHuMaem a=2,4 M;
Adaxt =247 =576m"

Il. Haxomum peakTHUBHBIN OTIIOP TPYHTA.
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N
Prp= ——= 1000 _ - ki’
A¢)ar<m ’

1. OmnpenensieM BBICOTY (DyHIaMEHTA 110 3-M YCIOBHSIM.
1. U3 ycnoBus npoaaBiIvBaHUs

h
H, = _Lb'<+0,5 N 0,3m
4 Rbt+p2p

Beicora GpyHmamMeHnTa ¢ y4eTOM KOHCTPYKTHBHBIX TPCOOBaHUIA:

W3 yciioBus 3a/1€IKH KOJIOHHBI

H=15h, +25=1,5*40 +25 =85 cM;

W3 yciioBHs aHKEPOBKH IPOJOJIBHOM apMaTyphl KOJOHHBI 0= 20 MM B pyHIAMEHTE
Hy =30 x di +25cm=30x 2,0 +25=285cm.

U3 tpex ycnoBuii npuHuMaeM hy = 85¢cm

3. Pabouas BeicoTa pyHgamenta, eciu a = 4,0 cM (TOJIIMHA 3aIIUTHOTO CJIO5)
ho=h-4=85-4 =8lcwm;

MpeIBapUTEIILHO MPUHUMAEM BBICOTY cTyreHei h1=45cwm, Torma

ho1 = hi-4em = 45-4=41cwm;

h, =85—45 =40cwm.

4. HaxomuM 1mupuHy BTOPO CTyNeHH (hyHIaMeHTa 0003Ha4uB al

a;= hx+2h2 = 40+2 x 40 = 120cMm

[TpoBepsieM BBICOTY HMXKHEH CTYIICHH IO TIOTIEPEYHON CHIIE — TIPOBEPSEM YCIIOBHE:
prp X 1<1,5Rbt X hoy

| = a_ h, :ﬁ_ 0,4 =0,19m
2 2-h, 2 2-081

174 x 0,19 <1,5x 650 x 0,41,

33 kH <400kxH — ycnoBue BbIIOIHSETCS.

5. OnpenessieM U3rHOAIOIIMI MOMEHT B ceueHusx 1-1, 2-2 mpu b=a
M1=0,125X py(a—h)’xb=0,125x 174(2,4-0,4)* x 2,4 =208,8 kHx ™
M1=0,125X py,(a—a1)’xb=0,125x 174(24-1,2)* x2,4=752kHx ™

6. 3Has wnarubarolIyie MOMEHTHI — HaxOoAMM AS Ce4YeHHUs apMmaTypbl Ha BCIO IIMPHHY
MO/IOMIBHI (PyHIAMEHTA.

Asl-1=— i 2088+1000 _ )
0,9h, *R;  0,9*41x%280
M
Asl-1= 1 - 52+1000 =7.27cm?

0,9h, *R, 0,9%41%280
[Ipunumaem wMakcuManbHOe 3HaueHue AS. Haxonum KoJIM4YecTBO CTEpKHEW s

HECTaHJapTHOU CETKH C marom (srueiikoit) 200Mm.
a,—4*25

200
As; = i1 0 7870m?
13

Ner = +1 = 13(crepxHeit)

IpunnmaeM no copramenty As;=0,785cm”; apmatypa @10mm A-ll.
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Yon.m.a. = OJ:? +100% = 0,997=99,7%

Munumanbsnbiii % apmupoBanus g pynaamenta = 0,05%
ITposepum % apmupoBaHus
W= A 10096= 2041*100% _ 4 5404
b*h 24081
BriBoa: mnpuHMMaeM HECTaHIAPTHYIO CBApHYIO CETKy U3 13 CTepkHEHd B KakIOM
HanpasJieHuu ¢ siuelikoit 200mm, apmarypa @10mm A-II.

2. Pacuer oT/IeJIbHO CTOSINIET0 HEHTPAJIbHO-CKATOr0 (PyHIaAMEHTA

* pacuem niowaou apmamypsl pyHoameHma

Pacuer npounoctu Tena ¢pynnamenTa (puc. 1) B OTIMYUE OT pacueTa OCHOBAHUS BEIIETCS
[0 NEPBOM TpyMMe MPeesbHBIX COCTOSIHHIA, MOITOMY HCIoOnb3yercst pacuetHas Harpyska N. Ilox
MOJIOIIBOM (DYHIAMEHTa OT JCHCTBHUS HArpy3KH BO3HHKAaeT OTIOp rpyHTa (peakims) p = N/A; (kH/),
dbyHgameHT aedopMHUpYyeTCs, MPOUCXOAUT M3THO MmojommBbl dyHmameHTa (puc. 2). Ilpu stom moxker
MIPOHCXOUTB €T0 Pa3pyLICHHE 3a cUeT 00pa30BaHMs TPEIIMH MO0 HOPMAIBHBIM CEUCHHUSIM, T.€. TO/IOIIBA
¢dbynnamenTa paboTaeT Kak IUMTa. ApMarypa, TOCTaBlieHHas B HIDKHEH dYactu (QyHaameHTa
(apMaTypHBIE CeTKH), BOCHPHHUMAET PACTATHBAIOIINE HANPSDKEHNUS. PacueTroM He0OX0AMMO MPOBEPUTH
CEeYeHHE IO Kparo KOJIOHHBI U T€ MECTa, e MPOHCXOIUT M3MEHEHHE BBICOTHI (hYHIAMEHTa, KOTOpbIe
SIBJIAFOTCSL Hanboee oracHbiMU (ceueHus 1—1, 2—2, puc. 3).

T 1-1
¢ —_
ll N\ |l -
777 PP P27 j‘w_ -
R Al | =
[ .~
) bt <
[N | h‘
N
v"'
! a |
2 A
Puc. 1

1 p

Puc. 2
W3 ckazaHHOTO MOHATHO, YTO apMaTypa MOJOUIBbI (DYHIAMEHTa PacCCUMTHIBAETCS KaK apMarypa
M3rudaeMbIX 3JIEMEHTOB, BOCIPUHUMAIOIIAS PACTAIMBAIOIIME YCUIINSL, BOSHUKAIOIE B PACTSHYTOM 30HE
OeroHa. st onpenenenys U3ruodaroIero MOMeHTa B cedeHnH 1—1 paccMarpuBaeM OTCEUEHHYIO CEUEHHEM
yacTh (yHTaMeHTa Kak KOHCONIb, PAaBHOMEPHO 3aIpy)KCHHYIO CHH3Y peakuped TpyHTa p.
PaBHOMIEICTBYFOITIAST peaKIK TPYHTa Ha OTCeUeHHOM YacTr Q MpriioskeHa B IICHTPE TSHKECTH KOHCOIH, TS
ceuenuit 1-1, 2—2 coorBercTBeHHO: Q1, Q!

0, = pl,b;
Q, = phb.
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MowmeHT, BO3HUKaOIUMKA B ceueHud 1—1, ompenenseTrcss Kak OPOU3BEICHUE
paBHOzeHcTBYIOIIEH Q1 HA paccTOsSTHUE OT PaBHOJICHCTBYIOIICH /IO CEUCHUS:

I’b
M, = Q, h .
2
AQHAJIOTUYHO MOKHO OIPENCTUTh U3TUOAIONINI MOMEHT IS CeueHUs 2—2:
l’b
M, = Q2 —1
2
Tpe6yeMa>1 IJIOIIA b apMaTyphl ONpeaesieTcs: U3 GopMyIibl
M

0,9%R
[Ipy HaXOXKIEHUN IO apMaTypbl B YpaBHEHHUE COOTBETCTBEHHO MOJICTaBIsieTCa M1 Wi
M> 1 COOTBETCTBYIOIIAsE PACCUUTHIBAEMBIM CEUCHUSAM padouast BeicoTa Ngp witu hop.

S

Puc. 3

IIpumep 1. Paccunrary pyHmamMeHT mo marepually Mo JKeIe300€TOHHYIO KOJIOHHY
IpaXJJaHCKOI'0 37aHus MO JaHHBIM npumepa 12.1. Harpyska Ha (hyHAamMeHT ¢ yderom koddduimeHTa
HaIeKHOCTH 10 otBeTcTBeHHOCTH N = 535,52 kH. I'nyOuna 3anokenus pyngamenta d; =1,35 m.
Pasmepsr mogomBel pynaamenta ab = 1,3 - 1,3 M. Pasmep cedenus koonnsl heoe = 300 - 300 mMm.
Konctpykimro yHnamenta cm. Ha puc. 4 .

Pewenue.

1 Onpenensiem qaBiieHue MO/ MOAOIIBOM GyHIaMeHTa: mwiomans Gyrnamenra As=ah=1,3 -
1,3=1,69 M2, [TABIICHHE p=N/A=535,52/1,69 =316,88 kI1a.

2. OnpeznensieM pacueTHBIE ceUeHUs! pyHaaMeHTa. PaccunThiBaeM cedeHune, MpoXosiee
1o kparo konoHHHI (1—1) (cm. puc. 4).

3. 3amaemcs 3alUTHBIM ciioeM OeToHa ap = 3,0 cM (cOopHBI (hyHIaMEHT) M MPUHUMAEM
paccTosiHHEe OT MOJOUIBBI (PyHAAMEHTa /10 LIEHTpa TSHKECTH apMatypbl a = 4,0 cM; HaxoIuM pabouyto
BbIcoTy pyHIamenTa hgy =h; —a =105 — 4,0 =101 cm.

4. TlpunnmaeM: Kimace poyHoctu 6erona B20; koadduiment ycnopust paboTsl 6€TOHA Ypp =
1,0; xmacc apmarypsl A-l11: Ry = 11,5 Mlla, Ryt = 0,90 MIla, Rs= 365 MIla (taba. 2.6, 2.8);

5. lonepeyHast CHITa B PaCCUUTHIBACMOM CCYCHUH

0, = plb=7316,88-0,5-1,3 = 205,97 xH.

6. U3srubarommii MOMeHT B ceueHuu 1—1
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M,=0,%=205,97- %5 = 51,49 xit

7. Tpe6yeMa>1 IJI0IA b apMaTyphl GyHAaMeHTa B ceueHuu 1—1

) 5149 oo
i 09;.011, 09101365 > O

N=53552xH NT = 300 MM

dy=135x

Puc. 4
8. [IpunnmaeM apmartypy (B apMaTypHbIX ceTKax (pyHIaMeHTa PEKOMEHyeTCsl Ha3Ha4aTh
maru crepxkHeil apmatypst S = 100, 150, 200 mm): 3amaemcs marom crepxHeit apmatypst S = 200 M,
onpesieNsieM KOJIMYECTBO CTEPIKHEH, PAaCTIONOKEHHBIX B OJTHOM HAIPABIICHHN apMaTypPHOI CETKU:
_a-100 . 1300-100

— = — ::7 <
n, 3 +1 300 +1 WTYK;

npuHuMaeM (ro IIpunoxxenuto 3) nuametp apmarypsl 7010, A-Ill; As = 5,5 cM?, aro Goble,
geM TpeOyeTcss M0 pacyeTy, HO COOTBETCTBYET PEKOMEHIyeMOMY MHHHMAIBHOMY HaMETPy

apMaryphl JUIs apMaTypHBIX CETOK (yHIAMEHTa; KOHCTPYHPYEM apMaTypHYIO CeTKy (pyHaamenTa (puc.
5).

1 1

a / 1llar 200 [ _ 9

- |8 g 8
=]
P4
25 1200 J 25
1250 N
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Puc. 5
11. IlpoBepsiem (yHIaMEeHT Ha NPOJABIMBAHUE, OMPEIEIsIEM CTOPOHBI OCHOBAHHMS
IMUpaMUu bl IPOJABJIMBAHHSA:
Gyon=h+2h=30+2-101 =232 cM > a=130 cm;
bn‘o.n =Quon= 232¢m > b=130cMm.

Tak kak pa3Mepbl HIDKHETO OCHOBaHMSI THpPAMUbI TPOJABIMBAHKS OOJBIIEC pPa3MEpPOB
MOAOMBHl (PyHIAMEHTa, 3HAYUT, MUpaMUJIa MMPOJAABIMBAHUS BBIXOAUT 3a Mpeaebl GyHIaMeHTa,
IIPU 3TOM MIPOYHOCTH HA MIPOJIABIUBAHUE CYMTAETCA 06eCcneyeHHO.

Kpurtepun onenku:
3a Kablii MPaBWIbHBIN OTBET — 1 Oas.
3a HernpaBWIbHBIN 0TBET — () OasUIOB.

[TpoueHT KauecTBeHHast onieHKa HHANBUAYAIbHBIX
Pe3yJIbTaTUBHOCTH 00pa30BaTeNbHBIX JOCTHKCHUN
(mpaBUJIBHBIX OTBETOB) | Gaya (oTMeTKa) | BepOalbHbIN aHAIOT
90 + 100 S) OTJINYHO

80 +~ 89 4 XOPOIIIO

70 +79 3 YIOBJIETBOPUTEIIHHO
menHee 70 2 HEYIOBJICTBOPUTEIHHO
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