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IHosicuuTeNLHAA 3aNIUCKA

[Tpodeccuonanpupiii Moayns [IM. 01 Yuactie B MpOeKTUPOBAHUH
3manui u coopyxkeaun MJIK 01.01 «IIpoektupoBanue 31aHM U COOPYKEHHI»
SBJISIETCSI YaCThIO OCHOBHOM MPO(heCCHOHANIBHOW MPOrpaMMbl MO CHEIUATBHOCTH
08.02.01 «CTpouTenbCTBO U AKCIUTYaTALMH 3JaHUN U COOPYKEHUIN.

B cootBercTBUM ¢ PI'OC CIIO cTyeHThI 10JKHBI YMETh.

- YATATh NPOCKTHO-TEXHOJOTUUECKYIO TOKYMEHTAIUIO;

- TI0JIb30BAaThCSl KOMIBIOTEPOM C TPUMEHEHUEM CHEIUMaTU3UPOBAHHOTO
MIPOTPAaMMHOT0 00€CTICUCHUS;

- OMPENIEIATh MIYOUHY 3aJI0KEeHUs (PyHIaMEHTa;

- BBITIIOJIHSTH TEMJIOTEXHUYECKUN pacueT OTPaKIAIOIINX KOHCTPYKIIU;

- To0UpaTh CTPOUTEIHHBIC KOHCTPYKIIUH TSI Pa3paboTKH apXUTEKTYpPHO-
CTPOMTENBHBIX YEPTEXKEM;

- BBIIIOJIHSThH PACUEThl HArPYy30K, JEHCTBYIOIIUX HA KOHCTPYKLINH;

- CTPOUTDH PACUETHYIO CXEMY KOHCTPYKIUHU 10 KOHCTPYKTUBHOM CXEME;

- BBITIIOJIHSITh CTATUYECKUI pACUET;

- POBEPSITH HECYIIYIO CTOCOOHOCTh KOHCTPYKIIUM;

- IOJIOMPaTh CEUEHUE PIIEMEHTA OT MPUII0KEHHBIX HArpy30K;

- BBIIIOJIHATh PACUEThl COEAUHEHUN 3JIEMEHTOB KOHCTPYKIINH;

- OTIPENENSITh HOMEHKIIATYPY U OCYIIECTBIISTH pacueT 00HeMOB (KOJIMYECTBA)
U Tpaduka TOCTAaBKM CTPOUTEIBHBIX MATEPUAJIOB, KOHCTPYKIMM, W3EIUM,
o0opynoBaHusT MW JPYyrUX BHUJOB MaTEpPUATbHO-TEXHUYECKUX PECYpCOB B
COOTBETCTBUM C TMPOU3BOJICTBEHHBIMU 3aJaHUSAMH U KaJCHAAPHBIMHU IUIaHAMU
MIPOU3BOJICTBA CTPOUTENIHLHBIX PA0OT Ha OOBEKTE KAMUTAIBLHOTO CTPOUTENIHCTBA;

- paspabateiBaTh TrpaduKu OKCIUTyaTallud (ABUKEHUS) CTPOUTEIHHOU
TEXHUKH, MAIIMH W MEXaHU3MOB B COOTBETCTBUU C IMPOU3BOJICTBEHHBIMU
3alaHUSIMM ¥ KaJICHJIApHBIMHU TUTAaHAMHU TIPOU3BOJCTBA CTPOUTENBHBIX padOT Ha
00BEKTE KauTaIbHOTO CTPOUTEIIHCTBA;

- ONpeNeNsTh COCTaB M pacueT IMoKazarejed HCIOJIb30BaHUS TPYAOBBIX U
MaTepUAIbHO-TEXHUUYECKUX PECYPCOB;

- 3amojiHATh  yHU(UIMPOBaHHBIE (OPMBI  IIJIAHOBOM  JOKYMEHTAIIUU
pacrpeiesieHrs pecypcoB IIPU MIPOU3BOJICTBE CTPOUTEIBHBIX padoT;

- OIIPENIETIATh TIEPEUYCHh HEOOXOUMOT0 00eCIICUeHHS PAOOTHIKOB OBITOBBIMU
Y CAHUTAPHO-TUTHEHUYECKUMU MTOMEILICHUSIMU.

B cootBercTBUn ¢ ®I'OC CIIO CTYNEeHTHI JOKHBI 3HATH!

- BUJBl U CBOMCTBA OCHOBHBIX CTPOMTEIBHBIX MATEPUANIOB, HU3JICIUA U
KOHCTPYKIIMH, B TOM YHCJIE€ NPUMEHSEMBIX IPHU JJICKTPO3aIIUTE, TEIUI0 — HU
3BYKOHMBOJIAIMHU, OTHE3aIUTe, IPU CO3aHUM PEIICHUN JJISI BJIAXXHBIX U MOKPBIX
IIOMEUICHUN, AHTUBAHIAJIBHOW 3allUThl; KOHCTPYKTUBHBIC CHUCTEMBbI 3IJaHUH,
OCHOBHBIE Y3JIbl CONPSKEHUN KOHCTPYKLUHMHN 3/1aHUM; MPUHUHUIIBI MPOCKTUPOBAHUSA
CXEMbI TUTAHUPOBOYHOW OPraHU3aIMH 3€MEJIbHOTO y4acTKa;

- MEXIYHapOJHbIE CTAHAAPTHl MO MPOEKTUPOBAHUID CTPOUTEIBHBIX
KOHCTPYKITUH, B nH(MOpMaImoHHoe moaenupoBanne 3nanuii (BIM - texHonorum),



CrocoObl M METOJIbl TJIAHUPOBAHMSI CTPOUTENbHBIX PA0OT (KaJleHJapHbIe IUIAHBI,
rpadyKu IPOU3BOJICTBA paboT);

- BHUIABl W XapaKTEPUCTUKH CTPOUTENBHBIX MAIIUH, JHEPreTHYECKUX
YCTaHOBOK, TPAHCIIOPTHBIX CPEICTB U IPYrOl TEXHUKH;

- TpeOOBaHUsI HOPMATUBHBIX MPABOBBIX AKTOB U HOPMATUBHBIX TEXHUYECKHUX
JIOKYMEHTOB K COCTaBY, COJICPKAHUIO U O(POPMIICHUIO MPOSKTHOMN TOKYMEHTAIIUN;

- B COCTaBe MMPOEKTa OpraHU3aIlK CTPOUTENIbCTBA, BEIOMOCTH MOTPEOHOCTHU B
CTPOUTEIBHBIX KOHCTPYKUHMSIX, U3ACIHUAX, MaTepuantax U oOOpyAOBaHUS, METOJbI
pacuera JMHEWHBIX U CETEBBIX TpapUKOB, NPOCKTUPOBAHUS CTPOUTEIBHBIX
reHepaIbHBIX IJIAHOB;

- rpad UK TOTPEOHOCTH B OCHOBHBIX CTPOUTEIBHBIX MAlIMHAX, TPAHCIOPTHBIX
CpeICTBAaX W B KaJapax CTPOMUTENEH IO OCHOBHBIM KAaTErOpPHUSIM OCOOCHHOCTH
BBITIOJIHEHUS CTPOUTEIIbHBIX YEPTEXKEH;

- rpadmyeckoe 0003HAYECHUE MATEPUATIOB U DJIIEMEHTOB KOHCTPYKIIUH;

- TpeOOBaHUS HOPMATHBHO-TEXHMYECKON TOKyMEHTAallMW Ha odopmiieHHE
CTPOMTENBHBIX YEPTEKEM;

- TpeOOBaHUS K DJIEMEHTaM KOHCTPYKIHMS 3/1aHus, TOMEIICHUs U OOIIero
MMYIIECTBA MHOTOKBAPTUPHBIX JKUJIBIX JOMOB, OOYCIIOBICHHBIX HEOOXOAUMOCTHIO
UX TOCTYIMTHOCTH M COOTBETCTBHSI OCOOBIM MOTPEOHOCTSM WHBAJIHIOB.



Tema 3. OcHOBHBIE CBOIICTBA CTPOUTEIbHBIX MATEPHUAJIOB.
IIpakTnueckoe 3anaTueNe 1
1. OnpeneneHue UCTUHHOM, CPETHEN M HACKIITHOM MJIOTHOCTU PA3JIMYHBIX
MarepuanoB. Pacuer nopucrocTu.

Heap 3anaTusa: M3ydnTts METOIMKY ONPEACIICHUS UCTUHHOM W HACHITHOU
IJIOTHOCTU MAaTEpUaoB. YMETh ONPENEIATh CPEAHION IIIIOTHOCTh. PaccuuThiBaTh
IIOPUCTOCTh MaTepHaa.

Xoxa paboThi:

OCHOBHBIE CBOWMCTBA, MIPUCYIIHE BCEM CTPOUTEIBHBIM MaTepuajiaM, MOKHO
Pa3eNINTh Ha CIEAYIOIIME TPYIIIIBI.
1.®usnyeckue CBOMCTBA, XapaKTEPUYIOIIUE:

- TapaMeTpbl  COCTOSHMS:  HUCTUHHAs  IUIOTHOCTb,  CPEIHSS
IJIOTHOCTh, HACBINHAS IUNIOTHOCTh, OTHOCUTEIbHAS IJIOTHOCTh, TOPUCTOCTH;

-  OTHOUIEHME  Marepuajsa K  Boje  (ruzpodusuveckue):
BOJOMOTJIONICHUE, KAaMWUIAPHOE BCAChIBAHUE, TUTPOCKONMUYHOCTb, BIIAXKHOCTb,
BOJIOHETIPOHUIIAEMOCTh,  TUAPO(YOOHOCTh,  TUAPOPUIBLHOCTH,  BJIAKHOCTHBIC
nepopManm, MOpO30CTOUKOCTh, BOJIOCTONKOCTD;

- OTHOIIEHHWE Marepuana K TEIly M BBICOKMM TeMIEepaTrypam
(Temodu3uUecKue):  TEIUIONPOBOAHOCTh,  TEIUIOEMKOCTb,  OTHEYNOPHOCTH,
OTHECTOUKOCTb.

2.MexaHuyeckue CBOMCTBA, XapaKTEPU3YIOIINE CIOCOOHOCTh MaTepuaia
CONPOTHUBIATHCA  BO3IACHUCTBUIO BHEIIHUX CHII: YIOPYrOCTh, IIJIACTUYHOCTb,
XPYIKOCTh, IPOYHOCTh, TBEPAOCTh, UCTUPAEMOCTb, H3HOC, PEJIAKCALINS.

3.XUMHYECKHE CBOMCTBA, XapaKTEPU3YIOIINE CTOMKOCTh MAaTepHaJIa IPH
JICHCTBUM Pa3IMYHBIX XUMHUYECKHX Cpel: aTMOC(hepoCcTONKOCTb, COJIECTOMKOCTD,
KHUCJIOTOCTOMKOCTD, IIEJTOUYSCTOMKOCT.

4.JIoONTrOBEYHOCTh,  HAJEKHOCTH - CBOWCTBA, XapaKTEPHU3YIOIIHE
CIIOCOOHOCTh MAaTEpHaJIOB MPOSIBIATH CBOU (PU3UKO-MEXAHUYECKHE CBOWMCTBA B
MIPOLECCE IKCIUTYaTALNH.

Bce cBolicTBa Marepuana ONPENEIsIOTCS €ro COCTaBOM U CTPOCHHUEM,
OCOOEHHO BEJIMYMHOW U XapakTepoMm mnopuctocTd. B Tabn. 1.1. mpuBeneHsl
OCHOBHBIE CBOMCTBA HEKOTOPBIX CTPOUTEIBHBIX MATEPHATIOB.

1.Onpenenenrie MCTUHHOM IJIOTHOCTH
HcTiHHON TUIOTHOCTBIO MaTrepuajga Ha3bIBAIOT (PU3WYECKYIO BEIUYUHY,
PaBHYIO OTHOIIEHHIO Macchl MaTepuanga K ero oobemy B aOCOJIOTHO IIJIOTHOM
coctossHud. VICTUHHYIO TIJIOTHOCTh MaTepHuaiia p, Kr/m3, onpenenstor o ¢hopmyre:
p=m/V,
rjie m - Macca MaTepuana, kr; V - o0beM Matepuana, M3.



Jnsg  ompeneneHWss MCTHUHHOM IUIOTHOCTM KAMEHHOIO Marepuana U3
OTOOpaHHOM U TIIATEILHO NIepeMelIaHHON cpeHel mpoosl oTBemuBaroT 200-220r.
Kycouku oToOpanHO poObl; MaTepHalia Cyliatr B CyIIMJIBHOM IIKady npu
1104£5°C 10 mOCTOSIHHOM MacChl; 3aTEM UX MEJIKO U3MENBYAIOT B araTOBOM WIIH

Pucynok 1. Kon6a Jle lllatense Kaaso

dapdopoBoit crynke. IlomydeHHBI MOPOUIOK MPOCEUMBAIOT YEpPE3 CHUTO C
cetkoi Ne 02 (pa3mep saueiiku B cBety 0,2x0,2 mm). OTBecuB B pappopoBOil yalike
HaBeCKy Okoyio 180 © mIpOCESHHOrO MOpOIlKa, €ro CHOBA BBICYLIMBAIOT IPHU
110+£5°C, a 3arem oOxnaXmarOT JO KOMHATHOM TEMIIEPATypbl B JKCHUKATOpE, TIE
NOPOILIOK  XPaHAT JI0 IPOBEACHUS UCTIBITAHMUS.

W CTUHHYIO TJIOTHOCTH TBEPJAOTO MaTepHalia ONPEAeNsOT MNpU IMOMOIIH
obobemomepa Jle Illatense. OObeMOMEp MpeEACTaBISIET COOON CTEKISHHYIO KOJOY
oovemoM 120 - 150 cM3 ¢ y3Koii MIEHKON, HECKOJIBKO PACIIMPAIONICHCS B cpeHei
yacTu. Ha mielike xoi0bI BbIIIE W HUXKE MIAPOBUIHOTO YIIMPEHUS HAHECEHBI JBE
4epThl, 00beM Mexay KortopbiMu paBeH 20 cm3. Illeiika rpamyupoBana, IieHa
nenenust 0,1 cm3.

O0bemMoMep HAMOJHSIOT /10 HIKHEW, HYJIEBOM YepThl KHUIKOCTHIO,
WHEPTHOW IO OTHOIIEHHUIO K MOPOIIKY MaTepHalia: BoJ0i, O€3BOAHBIM KEPOCHHOM
Wi cnupTtoM. 3aTeM oObeMOMEp TOMEMIAIT B CTEKJISIHHBIA COCYd C BOJIOH,
nmeronier remneparypy 20°C.

B Boge oObemomep ocTaeTcs Bce BpeMms, MOKa HAET HUcIbITaHue. YToObl
o0bEMOMEpP B 3TOM MOJIO)KEHUHM HE BCIUIBIBAJ, €r0 3aKPEIUISIOT Ha IITATHBE TaK,
yTOOBI BCS TPAyUpOBaHHAs YacTh MIEUKHW HaXOAWIach B BOJIE.

OT MoAroTOBJICHHOM MPOOBI, HAXOAIEHCS B YKCUKATOPE, OTBEIIUBAIOT
¢ Tou”HocTeio 10 0,01 r Ha wyacoBoM crekie 80 r marepuana W BBICHIIAKOT €ro
JIO’)KEYKOW 4Yepe3 BOPOHKY B MPUOOP HEOOJBIIMMHU MOPIUSMHU 10 TEX TOp, MOKa
YPOBEHb KUJAKOCTA B HEM HE MOJHMMETCSA A0 4epThl B mpeaenax 20 cM3 wiu A0
4epThl B Mpejeax BEepXHEW TpagyupoBaHHON yacTu mpubopa. PazHocTes mMexmy
KOHEUYHBIM U Ha4YaJbHBIM YPOBHSMHU JKUJKOCTH B 00beMOMEpE MOKa3bIBAET 00BEM
MOPOITIKa, BChIMaHHOTO B mpubop. OcTaTok TmoOpoIIKa B3BemHUBaKOT. Macca
MOPOIITKA, BCHIMTAHHOTO B 00beMOMep, OyIeT paBHA PA3HOCTH MEXIY pe3yabTaTaMu



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

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

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

HcTHHHYIO TUIOTHOCTh MaTepuaja BBIYUCISIOT ¢ TOYHOCTHIO 10 0,01 kr/cm3,
KaK cpefHee apu(pMeTHIEeCKOoe ABYX ONpeAeNeHU, pacX0kKICHNUE MEXTy KOTOPHIMU
He J0JDKHO mpeBbimaTh 0,02 r/cm3.

2. Onpenenenue cpeaHel MIOTHOCTH

CpenHelt TIIIOTHOCTHIO HA3bIBAIOT OTHOIICHWE MAacChl MaTepuaja B ec-
TECTBEHHOM COCTOSIHMH, T.€. BMECTE€ C TOpaMH U IyCTOTaMH, K €ro Oo0BeMYy.
CpEJIHION0 TUIOTHOCTD Po, KI/M°, BBIMHCIIIIOT [0 (hopMyIe:

PO :m/V]_

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

BOJBIIMHCTBO CTPOUTENBHBIX MATEPHAIIOB UMEET IMOPHI, YeM HX OOJIbIlE B
eAUHUIE 00beMa MaTepuaia, TEM MEHbIIIE €ro CPeaHss IIIOTHOCTh. J{Jis KuaKocTen
¥ MaTEpHAJIOB, MOJYyYaeMbIX W3 PACIUIABJICHHBIX Macc (CTEKJI0, METAaJI), CPEIHSS
IUIOTHOCTh TI0  3HAYCHWIO TPAKTUYCCKA paBHA HWCTHUHHOH  TUIOTHOCTH.

OT cpenHel IJIOTHOCTH MaTepuajga B 3HAYUTEIBHOM MEpE 3aBUCAT €Tro
(U3UKO-MEXaHUUECKHE CBOWCTBA, HANpPHUMEP, MPOYHOCTH M TEIUIOMPOBOIHOCTb.
3HauCHUE CpEAHEH IUIOTHOCTH MaTepuaia HCIOJL3YIOT TPH OMPEACICHUU €ro
MMOPUCTOCTH, MAacChl M pa3Mepa CTPOUTEIBHBIX KOHCTPYKIIMH, MPH pacdyeTax
TpPaHCTIOPTa U MOILEMHO-TPAHCIIOPTHOTO 00OPYT0BAHMUS.

[Ipu ompeneneHun cpeaHEW IUIOTHOCTH MaTepHaia MOKHO HCIOJIb30BaTh
oOpasibl Kak TPaBWIBHOW, TaK M HEMPABUWJIBHOM TeoMeTpudeckoil (opmbl. OT
dbopMbl 00pasiia 3aBUCUT METOJ OMpEIEICHUS CpeAHell IJIOTHOCTH MaTepuarna.
Jlnst  ompeneneHusi cpeaHed IUIOTHOCTH oOOpaslbl  MaTepualia MOTyT OBITh
U3TOTOBIICHHI B (hopMe KyOa, mapaijiesienunea Ui IUIMHIPa.

[Tpu momMomM MTAHTEHIUPKYIS U3MEPSIOT pa3Mep 00pasiioB U BBIYUCISIOT
ero o0beMm, Mocje 4Hero oOpasell B3BEIIMBAIOT Ha TEXHUYECKHX Becax. O0beMm
obpazna V, M3, umeromiero BuJ KyOa WIM Mapajijieienurena, BBIYUCISIOT IO
bopmyie

V=a*b*h, rue a, b, h - 3HaueHus pazmepoB rpanei oopasia, M.

O6BeM obpasia V, M3, IUIMHAPUIECKON (hOPMBI BEIYUCIISIOT 10 (hopMyIie:

v =nrh

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

3Has 00beM 1 Maccy oOpasiia, o MpUBEACHHOU paHee popMmyIie OnpenesaoT
€ro CPeJHIOI0 IIIOTHOCT.

Onpeoenenue cpeoueu NIOMHOCMU Mamepuana 8 obpazye HenpasuibHOU
2eomempuiecko opmbi.



s ompenenenus odbema oOpaslla NMPUMEHSIIOT METOJl, OCHOBAaHHBIM Ha
BBITECHEHUU 00pa3IioM U3 COCYIa JKUJKOCTH, B KOTOPYIO €ro MOTPY>KakoT, JIJIsl YEro
HCIOJIB3YIOT 00BEMOMEP HIIM THAPOCTATHUECKHUE BECHI.

Omnpenenenre cpeaHeil MIOTHOCTH MPH MOMOIIU 00beMoMepa. ITOT MPUOOp
MpEeJICTaBIsIeT COO0M METAIUIMYECKUN IMIIMHIP ¢ BHYTPEHHUM quameTpoMm 150 mm
u BbicoTo 320 mMm. Ha Beicore 250 MM B Hero BhasHa JIaTyHHas TpyOka
nuametpoM 8-10 MM, MMmeroiasi 3arHyThlii BHU3 KoHell. OObeMOMEp HaNOJIHSIOT
BOJIOM HECKOJIBKO BBINIEC TPYOKH M KIYT, MOKAa M30BITOK BOJABI CTEUET, 3aTEM O]
TpyOKYy TMOJCTaBISAIOT B3BEUICHHBIM cTakaH. Kaxapiii o0paser] BBICYIIMBAIOT,
B3BEIIMBAIOT, a 3aT€M TMOKPHIBAIOT (MIPU TOMOIIM KHCTH) TOHKHUM CIIOEM
pacruiaBieHdHoro mnapaduna. Ilocme Toro kak mnapaduH 3acThIHET, oOpasel
OCMaTpUBAIOT, OOHAPYKEHHBIE MPU OCMOTpe Ha MapadMHOBOM IUICHKE MYy3bIPbKU
WIM TPEUIUMHBI YAAJSAIOT, 3arjaKuBas HarpeTod MEeTayIMYecKOM MPOBOJIOKOW WITH
mactuakoi. [Tocne napadunupoBan™ oOpaser] nepeBs3bIBaAIOT MPOYHOM HUTHIO U
BTOPUYHO B3BEIINBAIOT.

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

CpeaHio MIOTHOCTh 00pa3la BBIUKCISIOT cieayomuM oOpazoM. CHavana
onpenenstor o0beM mnapaduHa Vn, M3 3aTpadu€HHOrO Ha IMOKPBITHE OOpas3ua Io
dbopmyie:

Vn-(m-ml)/pn,

IJle m - Macca cyxoro oopasua, Kr;

m1, - macca oOpaslia, MOKPHITOTO MapaduHOM, KT; pIi- CPEIHSs IIOTHOCTh
napaduna, paBHas 930 kr/m3. Ilociae 3TOro BBIUUCISIOT CPEAHIOI IJIOTHOCTH
obpasmna po, kr/m3, o popmyre:

po=m/(V1-Vn),

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

Onpeoenenue cpeoHeii NJIOMHOCIU mMamepuana Memooom
2UOPOCMamu4ecKko2o 636euU8aHUsl.

Cyxoii oOpa3zell HEenmpaBWJIbHOW TeOMETpUYECKOW (OpMbl B3BEIIMBAIOT Ha
TEXHUYECKUX BECax, 3aTeM MapaUHUPYIOT U CHOBA B3BEIIMBAIOT

[locne »3TOro ero NOABEHIMBAIOT HA TOHKOM HHUTH K KpPIOYKY-
PUCTIOCOOJICHHUS, 3aKPETUICHHOTO0 HA JIEBOM KOHIIE KOPOMBICIA THAPOCTATUIECKUX
BecoB. Maccy o0Opasiia ypaBHOBEIIMBAIOT THPSMHU, YCTaHABIWBasg MX Ha TMPaBYIO
yamky. [locne aToro obpasen morpykarT B CTakaH C BOJOM Tak, 4TOObI OH HE
Kacajcsi CTCHOK U JIHa (IpH 3TOM PaBHOBECHE BECOB HapyliaeTcsi). Beckl cHOBa
YpaBHOBEIIMBAIOT, CHAB C IMpPaBOil YalllKu YacThb THPb, U OINPEACISIIOT Maccy
obpasna B Boje. CpeqHIO MIIOTHOCTh 00pa3iia B napaduHe po, KI/M3 BBIYUCIISIIOT
o dopmyire:

po=m/(ml-m2(ml-m)/po



rme m - macca cyxoro oOpasma, kr; ml - macca o0Opasia, MOKPHITOTO
napadguHOM, KI; m2 - Macca oOpasla, MOKPHITOro napaduHoM B BOJE, KI; PO -
cCpedHsisi TUIOTHOCTh mapaduua, paBHas 930 kr/m3; (ml,-m)/pn) -3HaueHue,
COOTBETCTBYMOIIEE 00BeMy 00pa3iia, MOKPHITOTO MapapuHOM, M3.

TABNHLA TEIYAETATOR N 1

a Muacca OFken | CoeiHd muoTHNTE. B
. HAUKZ ARG WELTOP1E Da ulbpaapa, | eapag,

10,1 r ony? rfen xrfmt
| |OBpazee nparpasHod dwapum L 1,5 L3 Sl
2 |CKpeceem rapsa R HOE e a7 3d, 4 |63 | &4
1 |Ofpanan e mpany o

dhtrppnin In 2 (X SM]
4 |OGpazell HEMPPE B BHDE
dapLl 1 20} L, NN
TAEINHIIA CPFAEHEHHI M2
e Mare;uien ||ﬂDIHkI':'Ih, L eTLukd mio1-

m'n KT IMRTL, BT
1 | Fpamr 2000 . 2N 2603-2700
2| Hanecriens nooTHLE 2400 e 21010 2400
3 | Kaprny ransHaHmi, 2HUE- P LG TH0
3 | Apeseckia cocHy | 550 [ (K} S00-500
0 Meoue 26072 T 1400-1600
& | Noponaact 13E- 1400 0-50
7 | Crane PR TS50 FEND- TR 30

1. MeTtannuueckuil UIuHIP
2. Jlatynnas TpyOka

3. Crakan

4. UcnpiTyembiii oOpasert

& |

e

_—'—— N

o —

O6neMmomMep




B3BemmBanue oo6pasia Ha

TUAPOCTATUYECKUX BECaX

CpenHIo0 TIOTHOCTH INTIOTHOTO MaTeprajia BEIYUCISIOT M0 (opMyJIe:

p=m IV ( F/CM3;KF/M3) (1)

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

3. OnpeneneHre HaChIIMTHOM MIOTHOCTH

Jis  chimy4ynx MarepuaioB (LIEMEHT, IECOK, Ie0eHb, TpaBuUil H [Ip.)
OTIPE/ICTISIIOT HACBIIHYIO IUIOTHOCTh. B 00beMe Takux MaTepraioB HE TOIb-KO MOPHI
B CAMOM MaTepHaJie, HO U MyCTOThI MEXAY 3€pHaAMH WM KyCKa-MH MaTepuana. ITo
OnpeJelICHUE BBIMOIHIIOT C MOMOIIBI0 MPUOOpa, KOTOPBIM MpPENCTaBiIseT coOOn
CTaHAAPTHYI0O BOPOHKY B BHUJIE€ YCEUEHHOTO KOHYyca. BHM3y KOHYC MEpeXOoJUT B
TpyOKy auamerpoMm 20 MM ¢ 3aaBHXK-KOH. [lox TpyOkoil ycTaHaBIMBAIOT 3apaHee
B3BEIICHHBIM MepHBIM HU-TUHAP o0beMoMm 1 11 (1000 cm3). Paccrosinue mexmy
BEPXHUM O00PE30M LIWIMHIPA U 3a/IBUKKOM TOKHO ObITh 50 MM.

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

CranpapTHas BOpOHKa
1. Kopmyc
2. TpyOka

3. 3aaBMKKa

4. MepHbIi HUITUHIP

Heo6xonumo, 9yToObl HUIUHIP ObLIT HEMOABUXKHBIM, TaK KaK MPH TOJ-9Kax
CBINYYHU MaTepuall MOXKET YIUIOTHUTHCS, YTO YBEIUYUT €ro CPE/I-HIOKO MJIOTHOCT.
3aTeM IMWIMHAP C MaTepPUaJOM B3BEIIMBAIOT C TOYHOC-ThIO N0 1 r. Mcmeitanue
MOBTOPSIIOT TSATh pa3 U CPEAHIO IUIOTHOCTh Ma-Te€puajia B PHIXJIOHACKIITHOM
COCTOSIHUM PH, Kr/M3. BBIYMCISIOT Kak cpel-Hee apudmeThyeckoe MsuTH
onpeaeneHu, Monb3ysach HOpMyIIoit
pa = (ml, - m2)/V,
rie ml, - Macca OWIMHApPAa C MaTepualioM, Kr; m2 - macca IWiIuHapa 0e3
Marepuaia, Kr; V - 00beM IUIuHIpa, M3.

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

[TopucToCTh BEIYHCIAIOT HO (hopmyIe:

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

Po - cpennsis miI0THOCTH MaTepuaia, Kr/M3;

p - UCTUHHAS IUIOTHOCTh MaTepuaia, Kr/m3.

3HaYCHUsI TOPUCTOCTH CTPOUTEIBHBIX MATEPUATIOB PA3JIMYHBI, HAITPUBBIMED
JUISL CTEKJIa U MeTajllla MOpUcTocTh cocTaBisier 0%, kupnuda -25-35%, 0ObIYHOTO
Tsbkesoro OeroHa - 5-10%, rasoberona - 55-85%, mopomacta - 90-95%.
[ToprcTOCTh B 3HAYUTEIBHOW CTEIICHHM OINPEACISICT 3KCIUTyaTallHOHHBIC CBOMCTBA
MaTepHalioB,  BOJOIOTJIONICHHE,  BOJOMPO-HUIIAEMOCTb,  MOPO30CTOWKOCTb,
MIPOYHOCTH, TETUIONPOBOIHOCTH H JIP.

3agaua

Omnpenenuth CpeAHIO IJIOTHOCTh KaMEHHOro oOpas3la HempaBUIbHOM
dbopMbI, €clii TIpU B3BEIIMBAHUU €TI0 HA BO3JyXe Macca okazaidack mc = 100 r, a B
Boje mw = 55 r. Jlo B3BemuBaHUs B BOJie oOpaseln napadUHUpOBAIU, Macca
napapuHupoBanHoro ooOpaszua mmo=101,1 r. [lnorHocte mna-papuna pn= 0,93
r/cMm3.

Pemenue

1. Onpenensiem maccy napaduna

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

2. Onpenensiem o0beM napaduHa

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

3. Onpenensem o0beM napadguuupoBanHoro oopasia. [lo 3akoHy Apxumesna paBeH
MOTEPE €0 MACCHI IIPH B3BEIIUBAHUH B BOJIE, T. €. IPH TUIOTHOCTH BOJBI pn- 1
r/cMm3.

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

4. Onpenensiem o0beM oOpasia 6e3 napaduna
Vo=vno-Vn=46,1-1,18=44,82 cm3

5. OmpenenseM cpeHIO MIOTHOCTH MaTtepuana: p0 =mc /vo = 100 / 44,82= 2,23
r/cm3.

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

3agaua

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

Pemenune

1. OnpegensieMm 00bEM MaHENH:
Vi=3,1 x2,9x0,3=2,7 M3.
2. OnpenensieM CpeaHIO TIIOTHOCTh ra300€ToHA.
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Po = nln/vn=2160/2,7= 800 xr/m3.

3.

OmnpenensieM MOPUCTOCTh ra300€ToOHA

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

NoarONE

0

0.

1. O6vemomep Jle [laremnse.
2. lllTaHreHIMPKYIb.

3. O6bemomep.

4.
5
6
7

Memn3ypka.

. I'mapocratnueckne BeCHI.
. CrangapTHasi BOpOHKA.
. O6pa31pl NpaBUILHON U HEMPABUIBLHOU (DOPMBI.

KoHTposbHBIE BONPOCHI

Yro Takoe cpenHss miotHocTh? Hanmummre popmyity u pa3MepHOCTb.
HctrHHasg mnoTHOCTh Matepuana. @opmyra ajis onpeeaeHusl.

UYT0 Takoe MOPUCTOCTh U KaK OHA BBIPAKAECTCS?

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

BiusgHre mopucToCTH U XapakTepa Mmop Ha MOPO30CTOHKOCTb.

UTto Takoe TemionpoBoHOCTh MaTepuasia? Hanuimure hopmyiy st
ONpeaeIeHUs TEMIONPOBOJHOCTH.

Kaxoe BnusiHUE Ha TEIUIONPOBOJHOCTH OKA3BIBAET CTPYKTYpA IOP U
TeMIeparypa.

JaiiTe onpeaesieHne NPOYHOCTH MaTEPHUATIA.

10.®DaxTopsbl, BAUSIONIME HA IPOYHOCTh MaTepUaa.

Tema 3. OcHOBHBIE CBOIICTBA CTPOMTEILHBIX MATEPHAJIOB.
IIpakTnuyeckoe 3ansaTue Ne 2
2. Onpenenenue npeneia NpOYHOCTH U BOJOCTOMKOCTH MaTepuaa.

HCJII) 3aHaTHsA: O3HAKOMUTD C 9KCIICPUMCHTAJIbHBIM METOJOM OIIPCACIICHMA

npejiesia MPOYHOCTM Marepuaja IMpUd CXKATUM U HAYYUTh OLEHUBATH €ro
BOJOCTOMKOCTB 1O KO3(PPUIIMEHTY pa3MsATUeHUS.

OO01mue cBeaeHus

[IpoyHOCTH - CBOMCTBO Marepuana CONPOTUBIITECS PA3PYLIEHUIO I10]

I[CflCTBPICM BHYTPCHHUX HaHpH)KeHHﬁ, BO3HUKAOIHX OT BHCHIHNUX HAT'PY30K.

[IpouHOCTh MaTEpHUaia XapakTepU3yeTcs MpeIesioM MPOYHOCTH.
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[TpenenoM MPOYHOCTH HA3BIBAIOT HAMPSHKEHUE, COOTBETCTBYIOIIEE HArpysKe,
pU KOTOPOH MPOUCXOAMT paspylieHue oOpasma marepuana. [Ipenen mpodHoCcTH
MaTtepuaa Mpu CKaTHH BBIYUCISETCS 10 GopMyIIe:

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

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

P - paspymaromas Harpy3ka, Kr;

S - momaasr CeUCHUS, CM2.

[Ipenen mpoyHOCTH MaTepuaja ONMPEACIISIOT ONMBITHBIM ITyTEM, HCTIBITHIBAS B
nabopatopun Ha ruapasiuueckoM npecce [ICY-50. ®dopma u pasmep 00pasioB
JIOJHKHBI CTPOTO COOTBETCTBOBATh TpeboBanusiM ['OCTa uimu TeXHUYIECKUX YCIOBUN
Ha KaXIbld BHJ MaTepuayia. YBIOKXHEHHE MHOTUX MAaTEpPHAIOB CHIDKAET WX
npoYHOCTh. CTEneHbh MOHWKEHHS TMPOYHOCTH MaTepHhalia, HACBIIICHHOTO BOJOH,
XapakTepu3yercs KO3PHUITUESHTOM pa3MATICHHS:

Kp = Ruac/Rcyx

riae RHac - mpoYyHOCTh Marepualia B HACBIIIEHHOM BOJIOM cocTositHuM, MIIa.
RcyX - mpouHocTh MaTepuana B cyxoM cocrosinuu, Mlla.

Xoxa padoThi:

1. T'uncoBbie 00pa3ubI-KyObl HYMEpPYIOT (HOMEpP CTaBAT Ha IMOBEPXHOCTH,
KOoTOpasi Obl1a OOKOBOM mpu (POpMOBAHMM), U3MEPSIOT IJIOLIA/Ib 3aHYMEPOBAHHOM
MTOBEPXHOCTU U 3aHOCAT MOJIyYeHHbIE 3HaUYeHUs B Tabs. 1. OOpa3upl AensaT Ha ABE
rpynmsl: Ne 1, 2, 3 - oOpasiisl epBoid TpyMbl UCIBITHIBAIOT cyxumu, Ne 4, 5, 6 -
00pasipl BTOPO IPYMIbI - MOMEIIAIOT B BOAY epes ucnbitanueMm Ha 10...15 muH. B
3aBUCUMOCTH OT pa3MepoB oOpasla.

it "
- 'i,:‘:‘ .!m_-l:-r.-u_r{.j”
ot o,
L L - .:'.ll e
Pt Tt
I -

Cxems MUIpARNFECCENTN NPECTR DN AT TAMA HA COpazen sy0a moife momb-
CTHe: 1 PTaiEiA! T < BHUTOBA BYIRCRD COSREANE TARHA X CAITHE NR FAHplE-
A HuKap oBpEIUA; 3 - BeNXIAN ORMHIAR TS STt e

4 - memsryermil ofipssen; & - SCENAA MHPEAT ALIHTH
= mmAproRnd Rone pIOsac Thio: 6 - mopiek

Cyxue M BIaXxHble 00pa3lbl MOMEUIAIOT HA HWXKHIOW IUIUTY IMpecca
3aHyMEpOBaHHOU (OOKOBOM) MOBEPXHOCTHIO BBEpX. OMyCKAalOT BEPXHIOW IUIUTY
mpecca JI0 MOBEPXHOCTH o0Opasiia, He noxonas Ha 10 MM u HarpyxaroT. MoMmeHT
pa3pyllieHHs] ONPEAENAIOT MO OCTAaHOBKE WJIM Hayajdy OOpaTHOrO XOJa CTPEIKU
cujIou3MepuTeNss (MaHOMETpPA) U BU3YAIbHO IO TOSBJICHHUIO TPEUIUH Ha 0OpasIle.
Paszpymartomee ycunue P pa3 (wim nokazanne MaHOMETpA) 3aHOCAT B Tad. 1.
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1. [Ipn ncnosib30BaHUM MPECCOB C MAHOMETPAMHU PA3PYILIAOLIEE YCUIIUE
PacCUYUTHIBAIOT 1O popmyIie:
Ppaz=pS., (1)
I p - MOKa3aHue MaHOMETPAa B MOMEHT pa3pyiieHus oopasia, klla; S, - miomans
TTOPIIHS IIpecca, M-,
[Ipenen mpounocTu npu cxatuu (MlIla) paccuntsiBaroT o Gopmyie:
Rex P/S(xr/cm*MIla), (2)
rae R~ npezen npo4HOCTH NpH CKaTHH, KI/cM”: Pp,, - paspymiaromas Harpyska, T;
S - IIOMmANb CCUCHHUS, CM°
Ry “=Rs+ Rs+t Rg/3=4,08+5,88+7,75=5,86 kr/cm
Rcp=R 1+R; +R3/3= 33,75 + 4,82 + 5,95 = 4,8 kr/cm

Tabmuma 1.
Paszpymaro-
IInomane |mrag Ha- IIpenen
Ne |HaumeHnoBauue
Pazmepnr cedyeHwus, S [rpy3ka, MPOYHOCTH MPU
1/ |00opyIOBaHUS 2
(cMm?) COKATUH
Ppa3z O™)
JUIiHa, |IIUpUHA, R R
CM cM kr/cM®  |Mma
1 |Obpaszen cyxoii 7 7 49 200 4,08 0,4
2 |O6pazen cyxoit 7 7 49 288 5,88 0,58
3 |O6pazer cyxoit 7 7 49 380 7,75 0,77
4 |O6pasen 7 7 49 184 3,75 0,37
BOJIOHACKIIIICHHEIN
5 |ObGpasen 7 7 49 236 482 10,48
BOJIOHACKIIIICHHEIN
6 |OObpasen 7 7 49 292 595 [0,59
BOJIOHACKIIIICHHEIN

2. Bo1oCTOMKOCTB UCTIBITYEMOr0 MaTepuasa OLIEHUBAIOT M0 KO3 (HULIUEHTY
pa3MSITYCHUS:
K pa3M: RHac/ Rcyx
rie Ry, - Ipeaen npoYHoCTy B BOJOHACKIIEHHOM cocTossHuH, MIla; Reyx - mpenen
IIPOYHOCTHU B CyXxoM coctossnuu, Mlla. Eciu K.,y > 0,75, To MaTepual - BOLOCTOEK,
eci Ko,y < 0,75, TO MaTepuan He BOTOCTOEK.

ITo momyyeHHOMYy 3Ha4€HUIO K45y, J€JIAIOT BEIBOJ O BOJOCTOMKOCTH
TUIICOBOTO KaMHSI.

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

BriBog: 1, 2, 3 BojgocTOMKME.
Marepuaisl 1 000pyI0BaHUE:

1. I'uncoBbie 0OpasIbl — KYOHI.
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IMuapasamyeckuii npecc [ICY-50.
N3mepurenpHas TUHENKA.
EMKocTh ¢ BOZOM.
[IITaHreHIUPKYJIb.

arLD

KOHTpOJIBHLIe BOIIPOCHI

UTO Takoe TUrPOCKOMUYHOCTb.

Bogonornomienue u cnocoObl €ro onpenencHusl.

BivsiHue BIa)xHOCTH HAa CBOMCTBA MaTepHaa.
Bononenponunaemocts. Kak ona onpenensiercs?

Yro Takoe KodhPUIIMEHT pa3MsATdYeHUs U KaK OH BhIpaXaeTcs?
TBepnocTs Marepuana, €€ OnpeacICHUe

ourwdE

Tema 4. IIpupoaHbie KaMeHHbIE MATePHAJIBI.
IIpakTnuyeckas padora Ne 3
O3HaKOMJIEHHE C OCHOBHBIMU MUHEpAJIaMU U TOPHBIMH IIOPOAAMU, TPUMEHSIEMBIMU
B CTPOUTEIBCTBE.

Lesb padoThl: HAYYUTH CTYAEHTOB ONIPEACIISITH U PACCUUTHIBATE ITPUPOIHBIE
KAMEHHBIE MAaTEpUAIBI.

Xoxa padoTbl

[IpupoaHBIM KaMEHHBIM MAaTEpUalioM WA TOPHOM MOPOJOM HAa3bIBAIOT
MUHEPAIbHYIO MacCy, COCTOSIIYIO U3 OJTHOTO (MOHOMHHEPAbHAs) UM HECKOIBKUX
(momuMuHEpanbHasi) MHUHEpATOB. MUHEpaTOM HAa3bIBAIOT MPUPOJIHOE  TEJO
OJTHOPOJIHOE: TI0 XUMHUYECKOMY COCTaBy W (DM3HKO-MEXaHMYECKHM CBOWMCTBAM,
oOpa3zyrolmuMcs B pe3yibTaTe (PU3MKO-XUMHUYECKUX MPOLECCOB, COBEPIIAIOIINXCS B
3€MHOU KOpE.

B 3aBucuMoCTH OT ycloBUW 0Opa3oBaHUs TOPHBbIE MOPOJBI MOAPA3ACIAIOTCS
Ha TpW BHUJA: TEPBUYHBIC WM MarMaTWYeCKHWE, BTOPHYHBIC WM OCAJOYHBIC;
BUIOM3MCHEHHBIC WM METaMOP(hUIECKHUE.

[lepBuuHble WM MarMaTHYeCKHE TOPOABI OOpPA30BAMCh M3 MarMel,
U3NIMBIIEHCS M3 TIIYyOMHBI 3€MJIM M 3aTBEpJEBIICH. DTU MOPOJbI  JENSITCS Ha
ryOuHHBIE  (MHTpY3uBHBbIE) u  u3nuBmuecs (ddys3uBHbie). [yOuHHBIE
oOpa3oBaJiuCh B pe3yJbTaTe OCTHIBAHUS MarmMbl Ha OOJNBLION TIyOWHE OT
MMOBEPXHOCTU 3EMJIM B YCJIOBHSX BBICOKOW TEMIEPAaTyphl M BBICOKOTO JABJICHUS.
WznuBmmecss mopoasl 00pa3oBalWCh B pe3yJdbTaTe€ OCTHIBAHUS MarMbl Ha
ITOBEPXHOCTH 3eMJIH (HOBEHIIHE) YIH OJIU3KO K IIOBEPXHOCTH (ApEBHUE).

Bropuunble wiIM  OCajoyHble MOPOJbI 00pa3oBalMChb B  pe3yJbTaTe
BBIBETPUBAHUS APYTHX paHee 00pa30BaBIIMXCS MOPO (00JIOMOYHEIE), OT OCTAaTKOB
OpraHu3MOB (OpPraHOT€HHBIE) W OT OCAXKJICHHUS COJeH W3 BOIHBIX PACTBOPOB
(XUMHYECKHE).
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Bunousmenénnpie win  MeTtamopduueckue Mopoasl  o0pa3oBalUCh B
pesynbTare TiIyOOKHX M3MEHEHHH (MepeKpucTauiM3alii) MarMaTHuyeckKux u
OCaJIOYHBIX TIOPOJI TTO/] BO3ACHUCTBUEM BBHICOKUX TEMITEPATyp U OOJBITUX JTaBICHUH.

1. I3ydyeHue cBOMCTB MOPO000Pa3YIONINX MUHEPAJIOB

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

COCTaBOM  MOPOJO0OpPa3yIOIIMX MHUHEPAIOB U HUX OCHOBHBIMH  (PU3UKO-
MEXaHUYECKUMU CBOWCTBaMU. B ycioBusix yueOHOM Js1abopartopuul  BUJ
NOopoA00Opa3yIOIIer0  MHHEpalla  MOXKHO OIpPENeNuTh, MPUMEHSAS MOJIOTOK,

CTAJIbHYIO0 UIJy, JyIly, METAJUIMYECKYI0 H3MEpPUTENbHYIO JHHENKY,10% -HbIi
pacTBOp COJISTHOW KUCJIOTHI, a TaKXkKe Ha0Op MUHEPATIOB-3TAJIOHOB.

[Tpu nmpoBeneHnr MPAKTHUECKUX PadOT BBHIAAIOT HAOOP MUHEPATIOB-ITAIOHOB,
CBOMCTBAa KOTOPBIX OHU U3YYalOT, MOJIb3YACh YYCOHHKOM, KOJIJICKIIMEH MUHEPAIOB.
[Ipexxne Bcero HEOOXOAMMO CpaBHUTH BHEIIHHE MpPU3HAKK 00Opaslia ¢ 3TaJOHOM
(uBet, Oneck, CTPYKTYpy) M OPHEHTHUPOBOYHO J[alOT HA3BAHUE HCCIEAYEMOMY
MUHEpaly. 3aTeM /i TMPOBEPKH MPEABAPUTEIBHBIX BBIBOJOB OIPEACTSIOT
TBEpJOCTh MHUHEpala MNpU MOMOUIM IIKajdbl TBEpAOCTH Mooca (Tabdn. 1.) wu
HE0OXO0IUMO 3aMOJHUTh MycThie Tpadbl TabmI.2.2.

Tabnuua 1

[ITkana TBEpAOCTH MUHEPAIIOB

[lokazatens | HamMmeHoBaHue muHepana XapakTepuCTUKU MUHEPAIIOB

TBEPAOCTH

1 2 3

1 Tanbk Jlerko uepTuTCa HOrTEM

2 I'unc Horrewm ocrasiser yepry

3 Kanbuur Jlerko 4epTUTCs CTaIbHBIM HOXOM

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

5 Amnarut UYeprutcs CTalbHBIM HOKOM IIPU
CUJIbHOM HaXMME€, CTEKJIO HE
YEPTUT

6 Optokna3 (ToneBoii mmar) Crerka napamnaet CTeKJIo,
CTaJIbHOM HOX YepThI HE
OCTAaBJISIET

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

8 Tomnas To xe

9 Kopynn To xe
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10 Anmas To xe

2. I3y4eHue CBOMCTB rOPHBIX MTOPOJI

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

Tabmuma 2
OCHOBHEBIE HOpOI[OO6p33y10HII/I€ MUHCPAJIbI.
Teep-
Ne Haumenosanue Xumu- ITnot- ﬁgCTb XapaxkrepHble
n/n | MUHEpaIoB qyeckast HOCsz, mkane | Lper 0COOEHHOCTH
dopmymna | r/cm Mooca

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

a) OpTOKJIa3

0) anpouT 2,55 6

2,76 6

6. Crronpr:

a) MyCKOBHUT 2,30 2-3

0) omoTuT 2,30 2-3

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

2,59

['pynma »ene3ncTo- MarHe3uallbHbIX CHITMKATOB
8. ABrur 3,2-3,6 | 55-75
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0. Porosast oOmMaHka 3,1-35 | 5575
10. | XpuzoTua-acoect 32-36 | 5575
I'pynma xap6oTaHoB
11. Kansuur 2,7 3,0
12. Ma3suesur 2529 |35
13. Jonomut 2,1-28 | 4,0
['pynna cynsdaron
14. T'unc 2,3 2,0
15. AHTUIPUT 2,9 3,0-3,5
Tadomuma 3
OcHOBHEBIE T'OPHBIC ITIOPOJbI
:/_ HaI/IMeHOiSaH EaKOMy TH’Be Crpoe ﬁﬁ,{ v gﬁgfﬁ::u_ lr?;):l)qHOCTB S6HaCT
e N T O [
csl K coCcTaB K/ Mila N
1 (2 3 4 5 6 7 8 9
1. | I'panur 2600-2700 100-190
2. | T'neiicel 2400-2800 150-200
3. | [lecuannuku 2000-2800 80-200
4. | JlnatomMut 400-900
5. | U3BecTHAKH 1000-2600 0,4-100
6. | JlnaGa3 2700-2900 100-300
Kaonunosas 2100-2300
! I'nmnaa
8. | Tpaxwur 2200-2600 60-70
9. | bazanbeT 1900-3800 300-500
10.| JlaGponmoput 2600-2900 100-250
11.| Tpenen 350-950
12.| Tlem3a 400-600 2-3
13.| Hopdpups 2400-2600 130-180
14.| I'nunuctsie 2000-2400 100-240
CJIaHIIBI
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KoHTpoabHBIE BONIPOCHI

1. YUto Takoe ropHas nopoxaa?

2. Yto Takoe MuHepan?

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

4. HazoBuTe OCHOBHBIE TOPOAOOPA3YIONTUE MUHEPAIIBI.

5. KakoBbI CBOICTBA U IJIe TIPUMEHSIOT CIISAYIONINE U3BEPKEHHbBIEC TOPHBIE TOPO/IBI:
TPaHUT, TUOPUT, TabOpo, 6a3aabT, BYJIKAHUYECKUN TY(,CUCHUT.

6. KakoBbl ycioBus oOpa3oBaHus U CBOMCTBA, a TakyKe 00JaCTh MPUMEHEHUSI BCEX
0CaJIOYHBIX TIOPOJI: NECOK, TUIIC, U3BECTHAK, MEJI, TPEeMell, AUaTOMUT?

7. HazoBuTe OCHOBHBIC METaMOP(PUUECKUE TOPHBIC TOPOJIBI, OXapAKTEPEIyUTE WX
CBOWCTBA U YKAXKHUTE JJIs1 KAKUX LIEJEH UX TPUMEHSIOT.

8. HazoBuTe TOpHBIC TOPOABI, MPUMEHSIOIIUECS IJIs TOJYyYCHHsS: BSOKYIIUX, B
KadeCTBE JIETKOTO 3aIOTHUTENS U JJIST OOTUIIOBKH.

9. Kaknmu criocob6amu 3aIUIISIFOT U3ETUS U3 TOPHBIX MTOPOJ] OT BEIBETPUBAHUS?

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

Heab 3anaTus: HayuuThcs onpenensiTe CPOK CXBAThIBAHUA TMIICA, 3aMEPHUTD
€ro MpH 3aTBOPEHUH TMIICa BOJAOU C OAHOU U3 T0OABOK U ONPEAEIUTh TUIT JOOABKHU.

NHCcTpyMeHTBI, TPUCTIOCOOJICHUS U MaTePUAITBI:

1. ®apdoponas varia
2. Kpyrnas nomarka
3. Cekynagomep
4. Tlpu6op Buxka
5. T'uric, Bosa u pazinyuHbie J0OABKU
Xoxa padoThI:
1.  IIpuroToBUTH THUIICOBOE TECTO CTAaHAAPTHOHW KOHCHCTCHIIMH (IHaMETp

pacruibiBanus jgenemky 180+5 MM). BkitounTh cekyHAOMEpP B MOMEHT 3aTBOPEHUS
TUIICA BOJOM.

2. UYepes ImuH. 1ocie 3aTBOPEHUS BOJIOM, TUTICOBOE TECTO BHUIMBAIOT B KOJIBIIO
npubopa Buka

3. [TomMecTuTh KOIBIO ¢ TECTOM MO Urity mpubdopa Buka

4. 3akpenuTh UIJly Ha YpOBHE MOBEPXHOCTU TECTA

5. OTIyCTUTh CTONOPHBIN BUHT

6. CrepikeHb C U0 NOJHSTH, 3aKpenuTh U uepe3 30 cex. OnycTuTh B TECTO (B

JIPYrOM MECTE)
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1. Tak moctynats (¢ uaTepBaioM 30 c¢.) 10 TeX MOP MOKa Urjia BIEPBbIE HE
NOMAET N0 IJIACTUHKYU Ha -2 MM — 3TO Hayano CXBaThIBaHUS — 3AIIMIINTE BPEMSI B
MUHYTaX OT MOMEHTA 3aTBOPEHUS BOJOM O 3TOrO MOMEHTA.

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

Tabnuua pe3ynbTaToB

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

bes nobasku

C noGaBko#

TECT
OmnpeneneHne CPOKOB CXBATHIBAHUS TUIICA

1.HazoBuTre 3aMeyInTEIN CXBATHIBAHMS T'HIICA:

1. N3BecThb
2. KBacmpsl
3. [ToBapenHas coJib

4. JICT (nmurHocynb(hoHaThI)

2.Ha3oBuTe yCKOpUTETU CXBAaThIBAHUS TUIICA:
N3BecTh

KBacipr

CynbdaT HaATpUs U KaJHsl

[ToBapeHHas conb

PwONPE

3.Ha3zoBuTte Tpu rpynmsl rurnca no cpokaM CXBaThbIBaHUS:
CBEpX OBICTPO CXBATBIBAIOIINECS

MEJJIEHHO CXBaThIBAIOLIUECS

OBICTPO CXBATHIBAIOIIKECS

CBEPX MEJIJIEHHO CXBaThIBAIOIIHECS

HOPMAJIbHO CXBaTbIBAIOIINECS

.CpOK Hayano CXBaTbIBAHUS TUIICA TPYIIBI A HE PAHBIIE ...
2 MUH

S MUH

10 mun

WwhpRpProaprowphE

5.Cpok KOHell cXBaThIBaHUs TUIica rpynnsl b He mo3nHee ...
1. 20 muH
30 MmuH
3. 40 MuH
4, 60 MmuH
KonTposabHbIe BONPOCHI
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1. Yto sBIIS€TCA NCXOHBIM CBIPHEM IS TIOJYYEHHUSI TUIICOBBIX BSKYIIUX
MartepuanoB? Ha3sate popmyiy.

2.Kakwue ctaauu MpoOXOJUT MPOLIECC TBEPAEHUS CTPOUTEIBHBIN rurc?

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

4 .Ha3oBuTE HEAOCTATKU T'MIICOBBIX BSHKYLIUX.

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

Hean 3anaTus. HayuyuTbcs onpenessaTh pa3InyHbIC BUJIbI BSXKYIIUX 110
BHEIITHUM TTPU3HAKaM.
HNHCTpyMEHTBI, IPUCIIOCOOICHUST 1 MaTePUAIIbI:
1. Yamxku
2. H3BecTh, TUIIC, IIEMEHT
3. Bona
4. TlmacTtmaccoBas JionaTka

Xoxa padoThI:

1. OcmoTpeTh 00pasibl KOJICKIIUH, MPOYNTATh HAMUCH Ha 3TUKETKaX U 10
BO3MO>XHOCTH 3aIIOMHHUTH BEIIECTBO MO BHEUTHEMY BUY, I[BETY U COCTOSHHUIO.

2. [TomectuTh 00pa3ipl B damikh. M3ydnth 0Opasmpl TuIica, W3BECTH H
[[EMEHTA.

3. Ilyrem cpaBHEHHUs] MaTEpUaAIOB ¢ 00pa3laMy KOJUICKIIUU OMPEACIUTh BUT
¥ HAUMEHOBAHHWE BSDKYIIETO, 3alIOMHUThH BHEIITHUE TIPH3HAKH.

4. W3yunth 00pa3ipl MaTepuajgoB IO BHEIIHUM Mpu3HaKaMm (, oOpaTuB
BHUMAaHHE Ha IBET, COCTOsIHUE ( TBEP/OE, ChIlTyuee, KUAKOE), TOHKOCTh IoMoJIa (Ha
OIIYTIh), 3aIaX U Mpouee.

4. OT KaXJI0TO BSDKYIIETO, MOJUISKAIEr0 UCCISIOBAHUIO B3SITh 0K0Jo 20 T.,
MIOMECTHUTH B YaIIKy W 3aJIUTh BOJoM OKojo 30mit. [locie BCKuIaHUs OMpPEnenuTh,
KaKoW U3 MaTEepHaJIOB TACUTCS BOJIOMH.

5.Pe3ynbrarel HaOMIOIEHUI 3anMcaTh B TAOIUILY.

Tabauna pe3yjabTaToB.

Howmep Buemnue npusHaku BsaumopeiictBue ¢ Bonon

obpasna
pasil IIer | 3amax | CocrosiHue Tonkocte | 'acutcs mnm | Bpems 3amycreBanus

oMoJa HE raCUTCSl | WU TIOTepH
(Ha IUTACTUYHOCTH
OILIYTIb)
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Tect:

1. T'unc oTHOCHUTCS K:

1 MuHepaabHbIM BSKYILIUM

2. OpraHu4ecKuM BSHKYIIIUM

3 CUHTETHUYECKUM BSIKYIIIUM

2.Mapky nopTJIaHAIEMEHTA ONPEEIISIOT MO0 MPeIeTy MPOYHOCTH HA ...
H3ruo6

Cxxatue

Pactsoxenne

Kpyuenne

Casur

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

agrwbdpE

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

4.Kakoe BsOKYIHE BEIIECTBO MPH TBEPACHUN YBEIUUUBACTCS B 00beMe?
1. ['munHa

2. [TopTinanaineMenT

3. N3BecTh

4, ['unc

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

2. lloptnanamement

3.  UsBecth

4, ['unic

KoHTpoJibHBIE BOIIPOCHI

1.Ha3oBuTE HEAOCTATKH TMIICOBBIX BSDKYLIUX.

2.Ha xakue BUIbI IOIPA3JIESAETCS HEralleHasi U3BECTh B 3aBUCHMOCTH OT BPEMEHH
e€ rameHus?

3. HazoBuTe OCHOBHBIE BUIBI IEMEHTOB IO X MPOYHOCTH MPHU TBEPACHHUH.
YKaXute MapKu 3TUX LIEMEHTOB.

4.Kak u3MmeHsiercsa 00beM MOPTIAHILIEMEHTA [TPU BO3YILIHOM TBEPACHUU?
5.IloueMy u3BeCTh HA3bIBAKOT TUAPABINYECKOMN ?
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Tema 6. CTpourtesibHbIE PACTBOPHI.
IIpakTuyeckoe 3ansaTue Ne 6
1. Onpenenenrie NOJBUXHOCTH PAaCTBOPHOU CMECH.

Heuab 3ansaTus: HayuuTecs onpenensaTs MOABUKHOCTD PACTBOPHON CMECH C

IMIOMOIIBIO CTAHAAPTHOT'O KOHYCA.

NHcTpyMeHTBI, TPUCTIOCOOJICHUS U MaTepUAIIbL:

©CoOoNOOA~WNE

CUTO C OTBEPCTHEM 2,5 MM

cuto ¢ cetkor Ne(9

CTaHJAPTHBIN KOHYC

KOHYCHBIM COCYZ U1l pacTBOpa

MeTayumaeckas Jama chepudeckoit hopMbl I TPUTOTOBJICHUS pacTBOpa
JonaTka

BECHI

Yachl

mThikOBKa 10-12mMMm

10.xon6a ¢ Bomou
11.1teMeHT, IECOK

arow

® N

0.

Xoa padoThi:

[IpuroToBUTH LIEMEHTHO-IIECUAHYIO PACTBOPHYKO CMECH 3aJaHHOTO COCTaBa,
Harpumep, 1:4 no macce
PacTBOpHYI0 CMECh MOMECTUTH B COCYZ (KOHYCHBIH), 25 pa3 MpoIITHIKOBATh
CTaJIbHBIM CTEP>KHEM , 5-6 pa3 BCTPAXHYTH JIETKUM ITIOCTYKUBAHUEM O CTOJI
Cocyn noctaBUTh O] KOHYC TaK, YTOObI KOHYC Kacaycs pacCTBOPHON CMECH.
HyneBoe nenenue mocTaBUTh MPOTUB CTPEJIKU MPUOOpa
HaxaTp mnpyXUHHYIO KHOIKY, 4YTOOBl KOHYC CBOOOJHO TMOTpyXajics B
PacTBOPHYIO CMECh
Yepes 10 cex. OrmycTuTh 3yOyaTyrO0 ILITAHTy A0 CONPUKOCHOBEHHUS CO
CTEPKHEM KOHYCa U IMPOU3BECTU OTCYET C TOYHOCTHIO A0 0,2cMm
IToBTOpPUTH € HOBOM MOPUMEN PACTBOPA TOTO KE COCTABA
BbluucnuTh mokazarenb MOJBUKHOCTH PAaCTBOPHOM CMECH KakK CpellHee
apu(meTryecKoe U3 pe3ysbTaToOB JIBYX UCIIBITAHUN
CrenaTp BBIBOJ O OJBHKHOCTH pacTBOpa

Tabnuia pe3ynbpTaToB

Cocras
pacTBopa | OAMH 3aMec pacTBop PacTBOPHOM
10 Macce cMecHu

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

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

1:4

1 4 1

1:3
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TecT:

1.ITonBMKHOCTE PAaCTBOPHOM CMECH OIIPEAEIAT IPU IOMOILIHN:
1. YceueHHOro KOHycCa
2. CrangapTHOTO KOHYycCa
3. IIpubopa Buxa

2.B Kakux eIMHUIIAX U3MEPAETCS MOJABUKHOCTh pacTBOpa’?
M3

KT

Kr/M3

CM

BN

3.IlmacTuuHOCTH PaCTBOPHON CMECHU XapaKTepU3yeTCs
1. IloaBH>KHOCTEIO
2. Bopoynep>kuBarorieii CmocoOHOCThIO

4.J1ns1 oOphI3ra MPUMEHSIOT PacTBOP C MOJABUKHOCTBIO:
1. 10-12 c™m
2. 7-9cm
3. 812cMm

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

KonTpoJsbHbIe BONPOCHI

I. Kak Biuser Ha NOABMKHOCTH PACTBOPHOM CMECH YBEIIMUCHHE COIEPKAHUS
BSDKYILErO0 MaTepuasia U BOAbI?

2. Ot kakux (akTOpPOB 3aBUCHUT YA000YKIIIbIBAEMOCTh PACTBOPHOI cMeCcH?

3. [Ipn moMonm 4ero MOXXHO YMEHBIIUTD YCaAKy PacTBOpa.

4. C noMouIpl0 KakMX CTPOMUTENbHBIX MaTE€pPUATIOB MOKHO HM3MEHUTh MPOYHOCTH
pactBopa ?

5. OT 4ero 3aBUCHUT BOJIOYICPIKUBAIOIIASI CTIOCOOHOCThH PAaCTBOPHOM cMecH?

Tema 6. CTponTe/ibHbIC PACTBOPBI.
IIpakTnueckoe 3ansaTue Ne 7
2. OnpenenieHUE MO BHENTHEMY BUJly U ONTUCAHUE 3AMOJTHUTENCH.
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Heab 3ansaTus: HayuuTecs onpenensaTs pa3InyHble BUIBI 3aII0JHUATEIIEH 110
BHEILIHEMY BUJY C OIIMCAaHUEM.

HNHCTpyMEHTBI, IPUCIIOCOOJIEHNS U MaTEPUAIIBL:

1. Yamkwu
2. OOpa3siibl KOJUICKIIUU: TIECOK PEYHOM, MOPCKOM, 11e0eHb, KEPaM3HT,
MpaMOpHasi KpoIIKa.

Xoxa padoThI:

1. OcMoTpeTh 00pa3Lbl KOJJIEKIIMH, TPOYNTATh HAAIUCH HA 3TUKETKAaX U 10
BO3MO’KHOCTH 3aIIOMHUTh BELIECTBO MO BHEIIHEMY BU]Y, LIBETY U COCTOSIHHIO.

2. [lomectuTh 00Opa3upl B yamiku. M3yunts 00pas3iel mecka peyHoro, nieoHs,
KepaM3uTa, MpaMOPHOU KPOIIKH, OTIHJIKH.

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

4. Pe3ynbTarsl HAOMIOEHU 3aMCcaTh B TAOJIULLY.

Tabnuia pe3ynbpTaToB

Hazanwue 3anonuutenss | @opma [Ber [Ipumenenne

IIECOK PEYHOU

MECOK MOPCKOM

meO0eHb

KECpaM3UT

MpaMOpHasi KpoIlKa

KounTpoJsbHbIe BONPOCHI

Ha xakue rpynsl noapasaeisitoT 3a0JIHUTEINN 110 MPOUCXOKICHUIO?

Kakvumu kauecTBEHHBIMH MMOKA3aTEISIMU JIOJDKHBI 00J1a71aTh 3aIIOJTHUTENN ?
[Iepeuncnure BUABI 3aI10JIHUTENEH.

Kak omnpenensiercss Hanuuume B MECKE MNBUICBUIAHBIX, TJIMHUCTBIX W HWJIMCTBIX
yacTuu?

PwWONPE

Tema 7. MaTepuaibl 1l Kej1e300eTOHHBIX M META/UIHYECKUX KOHCTPYKIHIA.
IIpakTnueckoe 3ansaTue Ne 8
1.VcnpiTanre KPYITHOTO 3aMoMHUTENS 715 6eToHa. OnpeneneHue mioTHOCTH,
3€pHOBOTO COCTaBa, COJICP>KAHUS BPEIHBIX PUMECEN.
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Heuab 3ansaTusa: HayduTs CTYZEHTOB ONIPEAENATh 36PHOBOM COCTAB KPYITHOI'O
3al0JHUTENS] W JIeJaTh BBIBOJ O IPUTOJHOCTH KPYIIHOTO 3alOJIHATENS U
NpUroTOBICHUS OeToHa. OmpeneiauTh MPOYHOCTh OETOHAa B Pa3IMYHBIX MECTax
KEJIe300€TOHHBIX U3/ENINN 0€3 UX pa3pyLICHHUS .

Oo0mue cBeaeHus

BeToHoM Ha3bIBalOT MCKYCCTBEHHBIM KaMEHHBIM MaTepuaj, MOJyYeHHBINH B
pe3yibTare TBEPACHUS PallMOHAJIBLHOW IO COCTaBy, TIHIATEIBLHO IEpPEMEIIaHHON U
YVIUIOTHEHHOM CMECH W3 BSDKYIIETO BEIIeCTBA, BOILI U 3amoyiHUTenei. Takxke B
cocTaB OCTOHOB BBOJAT J00aBKM, YyJyYIIAIOIIME CBOMCTBA KaK CMecCed, Tak u
3aTBEPECBIINX KOHIJIOMEPATORB.

CMech KOMIIOHGHTOB O€TOHa /IO Hadajga €€ 3aTBepACBaHMS Ha3bIBAIOT
OETOHHOI CMECEHIO.

Tsokenbviit  (OOBIUHBIA) OCTOH  COJAEPAKUT  TUIOTHBIC  3aOJHUTENU
(kBapieBbIN TE€COK, IIEOCHb WM TpaBUM U3 TUIOTHBIX KAMEHHBIX MOPOJ) U
MIPUMEHSIETCS B KAYECTBE KOHCTPYKIIMOHHOTO MaTepHaa.

[TopuctocTs TsxENBIX 0€TOHOB HE MpeBbIIaeT 7 %.

BaxnelmuM mnokazareneM kKadecTBa O€TOHA SBISETCS €ro MPOYHOCTD,
BBIpaXaroliascs KiaccoM uiau mapkoil. Kiacc 6eToHa mo mpoYyHOCTH Ha CXKaTUE -
9TO TapaHTHPOBaHHAas IMPOYHOCThH €ro Ha cxkarhue ¢ obecrnedeHHOCThI0 0,95.
CooTHoIIeHHe MEXTy KjaccaMu O€TOHA M €ro MapKaMmH 10 MPOYHOCTH Ha CKaTHE
Ipyd HOpPMaTUBHOM Ko3(dduimeHTe Bapuaiuu, paBHoM 13,5 %, npeacraBieHo B
Tabi.1.

Tabmuma 1
CooTHoIIeHHE MEXKTY KJIacCaMHU M MapKaMH TsKEJI0ro OeToHa
Knacc 6erona|Cpennss Mapka Kiacc 6erona |Cpennsist Mapka
o MIPOYHOCTH O0eroHa o |10 MIPOYHOCTH OeToHa 10
MIPOYHOCTH Getota, R, MPOYHOCTU  |IPOYHOCTH 6eT0Ha2, Rese s POYHOCTHU
2 Krc/cMm
Krc/cM
B 3,5 45,8 M50 B 21,5 2945 M300
B5S 65,5 M75 B 25 327,4 M350
B 7,5 98,2 M100 B 26, 5 359,9 M350
B 10 131,0 M150 B 30 392,9 M400
B 12,5 163,7 M150 B35 458,4 M450
B 15 196,5 M200 B 45 589,4 M600
B 20 261,9 M250 B 50 654,8 M700

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

HCXOJHBIX MaTE€pPHUAJIOB (BSKYILETO, BOJIbI, MEJIKOTO M KPYITHOTO 3alOJIHUTENEH) Ha
3 N >
1 M” ymmoTHeHHOM 6eToHHO#M cMecu. OT MPaBUILHOCTH MPOCKTUPOBAHUS COCTaBa
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OeToHa  3aBUCUT €r0  MPOYHOCTb, IJIOTHOCTh,  BOJIOHENPOHHUIIAEMOCTb,
TETJIONPOBOJAHOCTh U MOPO30CTOMKOCTh. PaloHalbHBIM CYHMTAETCSl TOT COCTaB
0eToHa, B KOTOpPOM pacxoja BSKYIIETO MHUHUMAJIbHBINA, a 3aroJHUTENEH -
MaKCUMaJbHBIA, TpPU YCIOBUM TIOJY4YEHHUS IUJIOTHOTO OETOHa C 3apaHee
HA3HAYCHHBIMU CTPOUTEIIbHO-TEXHUUYECKHUMH cBoWicTBaMU. CocTaB OETOHHOW cMecH
BBIP2XKAIOT B BUJE BECOBOTO COOTHOIICHHS MEXKIY LEMEHTOM, IMECKOM H IIeOHEM
(rpaBueM) ¢ 00s13aTENIBHBIM YKa3aHUEM BOJIOIIEMEHTHOTO OTHOIICHHUS U aKTUBHOCTHU
nementa (1:X:Y mo macce mpu B/I] = n) win B BHAE pacxoaa MaTepHanoB Ha 1 m°
YJI0’)KEHHOH U YINIOTHEHHON OETOHHOM CMecH, Harnpumep:

IIEMEHTA 280 kr
IeckKa 700 kr
IeOHs 1250 kr
BOJIEI 170 kr

Hroro: 2400 kr

Pa3znnuaroT HOMUHANIBHBIN (JJa00paTOPHBI) cOcTaB OE€TOHA, YCTaHOBJICHHBIN
JUISL CyXUX MaTepHalioB, W MPOM3BOACTBEHHBIN (MOJEBOM) - AJII MaTepUaoB B
€CTECTBEHHO-BIAXKHOM COCTOSIHUM. JIabOpaTOpHBIA COCTAaB ONMPENEISAIOT pacyeTHO-
AKCIIEPUMEHTAJIBHBIM ~ cocoOOM.  [IpOoM3BOACTBEHHBIN  COCTAaB  yTOYHSETCA
HEIMOCPEJICTBEHHO B YCJOBHUSIX IPOM3BOACTBA IIyTEM KOPPEKTHPOBKH pacxoja
3arnoJHUTENe OeTOHA Ha BIIa’KHOCTD.

[IpoekTupoBaHue cocTaBa OETOHA BKIIOYAET CICTYIOIIUE 3TAMbL:

1. BpiOop wmatepuanoB nansi OeToHa HCXOAsd U3 TpPeOOBAaHUH K HEMY,
OOyCIIOBIIEHHBIX ~OCOOEHHOCTAMU CIYKObl M  H3TOTOBJIEHUS KOHCTPYKLUH.
OmnpeneneHne CBOMCTB ChIPbEBBIX MaTEPUATIOB.

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

3. KoppektupoBka cocTaBa OeTOHa MPH MOJIYYECHUU TPEOYEeMbIX 3HAUCHUU
ya000yKIIaIbIBAEMOCTH CMECU M Kjacca (Mapku) O€TOHa MyTeM IPOBEICHUS
MPOOHBIX TaOOPATOPHBIX 3aMECOB.

4. IlpoBeneHne OKOHYATENIBHOW  KOPPEKTUPOBKH COCTaBA B YCIOBHSX
MPOMU3BOJACTBA C YYETOM KOJeOaHWd B CBOMCTBAX 3allOJHUTENEH WM APYTrHX
(bakTOpoB.

Xoxa padoThi:

ChIpbeBbIe MaTepUabl IS TSHKEIIOTO OeToHa

Jns  ompeneneHus coctaBa O€TOHAa  IPEIBAPUTENIBHO  ONPENETSIOT
CJIEyIOIlME JaHHbBIE: KJIacC W IUIOTHOCTh OETOHA, I'paHyJOMETPUYECKHI COCTaB
3aMoJIHUTENeH, O0BEM  MEXK3EPHOBBIX IIYCTOT B 3aIllOJIHUTENSIX, IMPOYHOCTb,
BJIQKHOCTh, CPEOHIO0 M HWCTUHHYIO IUIOTHOCTH 3aIlOJIHUTENEH, BUI U MapKy
[IEMEHTA, €r0  CPENHIOK U HCTUHHYK IUIOTHOCTb,  yI0OOYKIJIaIbIBAEMOCTh
OETOHHOM cMecH, cloco0 (POpMOBaHUS U3AECIUM U3 TPOESKTUPYEMOTo OETOHA.

JInsi IpUroTOBIEHUST TSKENIOro OETOHA B KAueCTBE BSDKYUIMX MAaTepUasioB
cienyer IIPUMEHSTh NOPTJIAHILIEMEHT u UTAKONOPTJIAHILEMEHT,
Cynb()aToCTONKUIA U MYIIO0JIAHOBBIN LeMEHTBl. Mapky LeMeHTa cleayer
Ha3HayaTh B 3aBUCHMOCTH OT TpeOyeMoil MpOYHOCTH (MapKu WU Kjacca) OeToHa
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COTJIaCHO JaHHBIM Ta0J. 2. MHUHHMAaNbHBIA PACXO]] LIEMEHTA JIJIsi HeapMUPOBAHHBIX
(GETOHHBIX) KOHCTPYKIHI JOJDKEH cOcTaBisiTh He MeHee 200 kr Ha 1 M° GeroHa, a
JUTSL JKEJIe300€TOHHBIX KOHCTPYKLMM - He MeHee 220 kr . MakcuMalnbHBI pacxon
IeMeHTa B GETOHE He J0JDKeH IpeBbimaTh 600 kr Ha 1 M°,

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

[Ipu BBIOOpE 1MIEOHS (TpaBHs) IS TSDKEJIOro OETOHA ClieyeT UMETh B BHUIY,
YTO MPOYHOCTH IIEOHS (B HACHIIIIEHHOM BOJOW COCTOSIHUU) JIOJDKHA TPEBBIIIATH
IPOYHOCTH OeToHa B 2 pasa, eciu ero mapka 300 u 6osee, u B 1,5 paza 1151 6€TOHOB
MEHBIIUX MapoK. MakCcMMaabHO JOMYCTHUMAasi KPYIHOCTh IIEOHS 3aBHCHUT OT
pa3Mepa OeToHMpyeMOHl  KOHCTpYKIuu. [l  JOCTHKEHUS  HEO0OXOAUMOM
ya00OyKIIabIBAEMOCTH  HEJIb3 MNPUMEHATHh 1Ie0eHb KpymHee Y4 4acTu
MHUHUMAJBLHOTO pa3Mepa CEYEHUS KOHCTPYKIIMU U OOJIbIlIE MHHUMAJIbLHOIO
PacCTOSIHUSL MEXAY CTEPXKHAMHU apMmaTypbl. [Ipy M3roTOBICHUU TIIUT MOKPBHITHI
MPUMEHSIOT 1I€0CHh C MAaKCUMaJbHOW KPYMHOCTBIO 3€PEH, COCTaBISIONICH 10 Y2
TOJIIHUHBI IIUTHI. KpymHOCTH 3anoaHuTeneil B 0ETOHHBIX CMECSX, MO/IaBa€MbIX 10
TpyOompoBoAaMm,  JOJKHA ObITh He Oonee !5 ux pmamerpa. IlnoTHOCTh
3aIl0JIHUTEIIEN IS TSDKeIoro 0etoHa qojpkHa coctasiaare  2000...2800 KT/MC.

B xadyecTBe MEIKOro 3amoJHUTENS I TSHKETIOro OeToHa cieayeT MPUMEHSTh
OPUPOAHBIA TECOK W TMECOK U3 OTCEBOB JPOOJEHHS  HCTUHHOW TUIOTHOCTHIO
2000...2800 kr/m”>. Jlns 6eToHa HanboJiee MPUTOIeH KPYITHBINA U CPETHUN ITECOK T10
Moaymo kpynHocta (M, = 2...3,5). Ilecok aiist 6eToHoB Mapok 200 u BBIIIE JOJIKEH
MMETh HACBHIIHYIO IUIOTHOCTh He Hike 1550 Kr/M° , B OCTABHBIX CIydasx - HE
amke 1400 kr/m°.

Bonma s mpurotoBiieHusi OETOHHBIX — CMeced  JOJDKHA
OTPAaHUYECHHOE  KOJMYECTBO  OPraHUYECKUX  BEIIECTB,  HE
OKpAaIIUBAIOIIUX TIpUMECcel, HePTEPOyKTOB, Mace, >KUPOB.

COJICPIKATh
COJICPIKATh

PacueT opueHTHPOBOYHOTO cocTaBa OeTOHA
Jlnst ompeneneHus CcocTaBa TSKEIOro OETOHA CYIIECTBYET PSA PAacueTHO-
AKCIIEPUMEHTANILHBIX METO/0B. HamOombliee pacrnpocTpaHeHue MOJyYUsl METO
a0COIOTHBIX OOBEMOB, COTJIACHO KOTOPOMY, BO-TIEPBBIX, CyMMa OOBEMOB BCEX
KOMITOHEHTOB B | M° GETOHHOW CMecH cocTaBiseT | M3, T.C.

U+ H+ZH+B=1
/014 £, 'OW | (1)

rae 1], B, Il, II] - pacxonasl IeMEHTa, BOJbI, IeCKa W eOHs Ha 1 M

OCTOHHOI CMeCH, KT;
3
Py s Pn s Py - UICTUHHBIE IUIOTHOCTH LIEMEHTA, IECKA U IEOHS, KI/M™ .

28



W, BO-BTOPBIX, LIEMEHTHO-TIECYAHBIA PACTBOP PACXOJYETCs] Ha 3aIOJHEHHE
00beMa MEX3EPHOBBIX MYCTOT KPYITHOTO 3alOJIHUTENS ¢ HEKOTOPOW pa3aBUKKON
€ro 3epeH. JTO YCJIOBHE XapaKTEepPU3YET CIEIYIONIEE YPABHEHHE:

£+£+B:£.Vn.[{p
Py, Py P @

;
IJI€ Py - HACBIIIHAS IFIOTHOCTH LIEOHH, Kr/m°
V, - 00beM MEX3EPHOBBIX ITYCTOT IICOHS (B JOJISIX €TUHMIIBI);
K, - KOd(pPUIMEHT pa3ABMKKKA 3€pEeH KPYMHOrO  3arOJIHUTENS
(koadurreHT U30BITKA pacTBOPA).
Kpowme Toro, B pacuete ucnoiib3yercs hopmyiia 3aKkoHa MPOYHOCTH OETOHA:
Rs2s=A R, (/B - 0,5), ©)
rae R;yg - MpoYHOCTH OETOHA TIPH CIKATHH, Kre/em?;
R, - akTMBHOCTB (MM MapKa) LIEMEHTAa, Krc/eM;
A - Ko3(ppuuueHT, 3aBUCAIIMHA OT KadyecTBa 3allOJIHUTENEH,
MIPUHUMAEMBII Mo Tadu. 3.

Tabaua 3
3HaueHue Kod(ppuimeHTa KauecTBa 3anoJIHUTENeH OeToHa
KauectBo 3anonxnuTteneit A
Bricokoe 0,65
PsnoBoe (cpennee) 0,60
[TonnxeHHOTO KayecTBa (TpaBUil BMECTO MIEOHS, METIKUI TIECOK) 0,55

Pacuer coctaBa OeroHa Mo MeTOy aOCOJIOTHBIX 0OBEMOB MPOU3BOIUTCS B
CJIEIYIOLIEN NTOCIIEI0BATENBHOCTH:

1. OnpenensitoT BojorieMeHTHOE oTHoIieHue (B/I]), ucxons u3 Tpedyemoi
npouHocTn OeToHa (Rj;), Mo dhopmyre
AR

BII] = .
R;+0,94R
v (4)
2. B 3aBUCUMOCTH OT MPUHATON MOABUAKHOCTH (MJIM KECTKOCTH) OCTOHHOU
cMecH, HauOOJbIIEro pa3Mepa 3€peH KpPYINHOro 3aloJIHUTENs M €ro BUIa
OTIPEICIIAIOT OPUESHTUPOBOYHBIN pacxo ] BobI (TadI. 4).

Taomuna 4
OpuEeHTHPOBOYHBIN pacxo BoAbI HA | M° GETOHHOMN CMECH
VY no6oyknansiBaemoc | Pacxon Boapl, /v IIpU KPYITHOCTU, MM
Th OETOHHOMW cMecH
rpaBust eOHs
ocaJgka KECTKOCT
b, C
Komyca, 10 20 40 10 20 40
cM
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0 150...200 | 145 130 120 155 145 130
0 90..120 | 150 135 125 160 150 135
0 60...80 160 145 130 170 160 145
0 30...50 165 150 135 175 165 150
0 20...30 175 160 140 185 175 155
0 15...20 180 165 145 195 180 160
2..2,5 - 185 170 150 200 185 165
3.4 - 190 175 155 205 190 170
5 - 195 180 160 210 195 175
7 - 200 185 170 215 200 180
8 - 210 195 175 220 205 185
10...12 - 220 205 185 230 215 195

3. BBIUKCIISIIOT pacxo/1 lieMeHTa Ha | M GeTOHHOI cMecH o bopmyie

B
L(:i
Bl KT , (5

9

3 .
rae B - pacxon Boawl Ha 1 M~ O€TOHHOM cMmecH, J;

B/I] - BOIOLIEMEHTHOE OTHOIIICHUE, JTOJIH.
4. Pacxon meOHs (rpaBus) U Mecka B Kr Ha | M GETOHHOMN CMECH BBIYHCIISIOT 10

dbopmynam

1
= 1 Vv, K
+ w p
p p
W e KTy (6)

Il = 1_(£+£+£) ye,

b P, P n
by 6 W , KT, (7)

rae I], B, I1], II - pacxo ieMeHTa, BOJIbI, IIIeOHS 1 Tlecka Ha 1 M> GeTOHHOI cMecH,
KT

V,, - 00beM MEX3EpHOBBIX ITyCTOT LIEOHS (B JOJSAX €AUHULIBI);

K, - x0o(¢dunmenT pasaBUKKHA 3€pEH KPYITHOTO 3aII0THUTEI;

Pu » Pn - ACTUHHAS IUIOTHOCTH IEOHS U 11ECKA, Kr/M° ;

Puu - HACBIITHAS IJIOTHOCTD ILEOHS, Kr/M® .
3HaueHne KO0dPUIMEHTa pa3IBHXKKU 3€pEH Il YMEPEHHO KECTKUX OETOHHBIX
cmeceit npuaumaercs 1,15...1,2, a nns sxectkux 6eToHHBIX cMeceit - 1,0...1,1. Jlns
MOJABMIKHBIX OETOHHBIX CMECEW 3HAaueHHUs  3aBUCAT OT pacxoja IIEMEHTa U
MIPUHUMAIOTCS COTJIAaCHO JaHHBIM TaOI. 5.

Ta0muna 5
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3nauenne koduirenTa pa3ABIKKH 3epEH 3aMOJTHUTEINS [T MOJABHKHBIX CMEcei

Pacxon nemenTa Ha 1 M° GETOHHOIM cMecH, KT 3Hayenus K,
beron Ha rpaBun Beron Ha mebne
250 1,34 1,30
300 1,42 1,36
350 1,48 1,42
400 1,52 1,47

5. 3anmuchIBalOT cocTaB OETOHA B YACTSX 0 MAacce MyTEM JIEJIEHUS pacxoja
KaKJI0TO0 KOMIIOHEHTa CMECH Ha pacxo]l HIEMEHTA:

i
I =—.——
H H o o n (8)

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

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

st mpou3BojCcTBa pabOT M oOecleueHus: BBICOKOTO KadecTBa OeTOHA B
KOHCTPYKIIMM WJIA U3JIETUSAX HE0O0XOauMO, 4TOObl O€TOHHasi CMeCh uMesa
yI00OYKIIabIBAEMOCTh  (KOHCHCTEHIIMIO), COOTBETCTBYIOUIYIO YCIOBUSAM €€
yKIaaAKU. Y 1000yKIaJbIBa€MOCTh OETOHHOM CMECH OIICHUBAIOT TOKa3zaTelieM
MOJIBIDKHOCTH ~ WJIM JKeCTKOCTH. Ilpu  mpoekTtupoBaHMM  cocTaBa OeTOHa
yI00OYKIIaIbIBAEMOCTh CMECH Ha3HA4YalOT B 3aBUCHUMOCTH OT BHJAa U Crocoda
dbopMoBaHUsI U3JIETUS COTJIACHO JIaHHBIM Ta0JI. 6.

Tabnuma 6

VY no0oyknanpiBaeMoCTh OETOHHOM CMECH B 3aBUCMMOCTH OT criocoda (hopMoBaHUs

Buj KOHCTPYKIIMM U CTIOCO0O YIIIOTHEHUS [HoasmwxHoCTh, |/KecTkocTs, €
cM

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

BUOpHPOBAHUEM
MononuTHBIE, TYCTOAPMUPOBAHHEIE JKEJIe300€TOHHBIE 10...18 -
KOHCTPYKIUU TIPU CIOKHBIX YCIOBUSX BUOPHUPOBAHUS
u 6onee
[TepexpbiTHsi U CTEHOBBIE TTaHETH, (OpMYyEMbIE Ha
BUOpOIUIONIA/IKE; MOATOTOBKA MO (PYHAAMEHTBI, ITOJIbI U L3 510

OCHOBAHUS JOPOT HApY>KHBIM BUOPHUPOBaAHUEM

[Tocne BbITIONIHEHMSI pacyeTa TOTOBUTCS MPOOHBIA 3amec oobemoMm 10 1 u3
COOTBETCTBYIOIIETO KOJIMYECTBA KOMIOHEHTOB. CMECh TIIATEIBHO MEPEMEIINBAIOT
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CHadajga B CyXOM COCTOSIHMM, a 3aTeéM BMECTE C
pacYeTHBIM KOJMYECTBOM BOJIBI B TCUCHUE 5 MUH.
3areM OMpeAensioT  yI000yKIaIbIBAeMOCTh
CMECH.
[TogBuKHBIE CMECH OCEMAIOT TOJ JCUCTBHEM
OrnpenencHue COOCTBEHHOW MACCHI.

- - [ToaBUKHOCTH CMECH OTPEACIIAIOT C MTOMOIIBIO
CTaHJapTHOTO KoHyca (puc. 30) Mo BeIMYMHE OCAAKU
konyca (OK) cienyromuM  obpazoM. Konyc
3allOJIHAIOT OCTOHHOW CMEChl0 B TpPU  CJOA
OJIMHAKOBOW BBICOTHI C 25 IITHIKOBAHHSAMH KaXXI0TO
ciosi. Ilocie 3amoyiHEHWsT CTaTBHOTO KOHYCa €ro
BEPTHKAIBHO CHHUMAIOT M CTaBAT PSAIAOM C OCTOHHBIM
KOHYCOM, KOTOpBIM ocenaer u pacruibiBercs. C
MOMOIIBIO JIBYX JIMHEEK OMNPEACISIIOT BEIUYHHY

Puc. 31. OCaJKU KOHYCa B CAHTUMETpPaX, KOTOpas U SIBIACTCS
Onpenencuue XapaKTEPUCTUKOU MOJABUKHOCTH CMECH.

KECTKOCTH  GEeTOHHOM KecTtkrue OETOHHBIE CMECU MPU CHATUSI KOHYCa

CMecH: He ocenatoT. [loaToMy aJist UX YIUIOTHEHMS TpeOyeTcs

a - 10 RUONATIUU: o
3HAUYUTCIBHOC MCXAHHNYCCKOC BO3ACHUCTBUC —

BUOpaIus, NpeccoBaHNEe, BHOPOIIPECCOBAHUE.

JKecTKoCcTh CMECH TOXKE ONPENESAIOT C MOMOINBIO CTaHAAPTHOIO KOHYCA
(puc. 31) mo BpemMeHM BHOPOYIUIOTHEHHSI CMecH clieayromum obpazoM. Konyc
MOMEIIAIOT B CTAJIbHOW IIWJIMHJIP, YCTAHOBJICHHBIH HAa BUOPOCTOJIE, 3aIOJIHSIOT
OCTOHHON CMEChIO M YIUIOTHSAIOT TaK K€, KaK MpPU OINpPEeACIICHUH MOJBUKHOCTH
cCMecH. 3aTeM CHHUMAIOT CTajbHOM KOHYyC (puc. 31a) BKIIOUAOT BUOpALMIO U
OJIHOBPEMEHHO ceKyHaoMep. Korgma cmece mepepacrpeneintcs U YIUIOTHUTCS B
nunubape (puc. 316) cexkynaomep BbIKIOUaroT. [lomyueHHOe BpeMsi B CeKyHAaX U
ABJISIETCS IOKA3aTEJIEM )KECTKOCTH CMECH.

Ecnu  ynoGoykiansiBaeMOCTh (IMMOABMKHOCTh WJIM  KECTKOCTh) CMECH
OKaXETCS HE PABHOM 3aJJaHHOM, TO B CMECh HEOOJBIIMMU MOPLUAMHU T0OABISIOT
MPONMOPIUOHAIIBHO JTHOO IEMEHT M BOJY, JUMO0 HIEOEHb M MECOK U MOBTOPSIOT
OMBIT A0 MOJy4YeHUs TpeOyemMoil ya1000yKIaIbIBa€MOCTH.

[Tony4ynB OETOHHYIO CMECh 3aJJaHHOUW MOJBHUKHOCTH, U3 HEE M3rOTaBIMBAIOT
00pa3nel-kyosl (3 mT.) ¢ pasmepamu 15 X 15 X 15 cMm, KOTOpBIC IOJDKHBI
HaXOJWThCA B KaMmepe HOpMallbHOro TBepAeHus npu temnepatype 20 °C wu
OTHOCHUTENBHOM BIaxxHOCTH Bo3ayxa 95...100 %.. B Bo3pacre 28 cyr o0pasibl
WCIIBITHIBAIOT HA CXXaThe W 1o Tabn. 41 ycTaHaBIMBAIOT KJIacC M MapKy OeToHa.
Ecnu nyxHast Mapka HE JOCTUTHYTA, TO JEJIA€TCS KOPPEKTUPOBKA COCTABA.

[Tocne onpeneneHust PakTUUECKOrO pacxoia KOMIOHEHTOB OETOHHON CMECH
paccuuThiBalOT KO3 UIMEHT BbIxoaa OeToHa (/ff), paBHBIE 00BEMY OETOHHOI
cmect (1 M°) B YIUIOTHEHHOM COCTOSIHHH, JEICHHOMY HA CyMMy OOBEMOB CYXHX
COCTABJISIFONINX, 3aTPAYEHHBIX HA €€ PUTOTOBIICHUE, TIO PopMYyJIE:
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1000

L=
VM +Vn +VW

, (9)
rnre V, V, V, - o00beMBl COCTaBIAIOIIUX (LIEMEHTa, IecKa INeOHs),
3aTpavyeHHBIX Ha MPUTOTOBJICHHUE | M°>  GETOHHOM cMecH, M3, ompeieNiIeMbIe 10
dbopmynam
v = H v o v o
Yy ye n w P
yr . (72) Pnu - (73) WH

(10)

rae L], 11, II] - pacxo cyxux MaTepuasnoB Ha | M GETOHHOIT CMECH, KT

Pun + Pun » Pun - HACBIIIHAS IUIOTHOCTH CyXuX (LIEMEHTa, IIECKa M ILEOHA),
Kr/M°.

3HaueHHe BEJIWYUHBI KO3 duIMeHTa Bbixoja 0eToHAa OOBIYHO HAXOJUTCS B
npenenax 0,55..0,75. Koadduinment Bbixoga OETOHA XapaKTEPU3YET CTENEHb
YMEHBIICHUS 00beMa MOTYyYEHHOM OETOHHOM CMECH MO CPaBHEHUIO C CYMMOM
00beMOB Bcex cocTaBisitomux ee. KoadduimeHT Boixona 6eToHa UCTIONB3YIOT MPU
OTIpEeJICTICHUH PacX0/la COCTABISAIONUX O€TOHA Ha OJIUH 3aMeC OETOHOCMECHUTETIS.

KoppekTtupoBka coctaBa 0€TOHA B 3aBOJICKUX YCIOBUSIX

[Ipyu ucnonb30BaHWKM B MPOU3BOJACTBEHHBIX  YCJIOBHUSX  BIQXKHBIX
3aMoJHUTENeH MPOU3BOJAT  IEpecdyeT cocTtaBa OeToHa ¢ JabopaTOpHOTO Ha
1oJieBOH (IIPOM3BOICTBEHHBIN) IO PopMyIIam:

1T, = I1,(1+0,01W, ), (12)
11,,= IL[,(1+0,01W,,) , (12)
Bup=By—0,01(ITy; W, + Ll W,,) , (13)

rae Iy, g, By - hakTrueckuii pacxon cyxux (mecka, meOHs) U pacxo] BOAbI Ha
3 )
npuroToBsieHre 1 M~ OETOHHOW CMECH, KT;

W, , W, - BTaxxHOCTb Iecka u 1eOHs, %.

KouTpoJsbHbIe BONPOCHI

Yro Takoe 6eToH?

Yem OeToHHAst cMeCh OTJIMYaeTCs OT OeToHa?

Uro sBNseTCsS BAXKHEHIIEH XapaKTEPUCTUKON OeToHa?

Kakoii coctaB 6eToHa cunTaeTcs parmoHaIbHBIM?

Uem paznuuarorcsi 1a00OpaTOPHBI U TPOU3BOJACTBEHHBIM COCTABBI
oeroHa?

N3 xakux 3TanoB COCTOUT MPOEKTUPOBAHKE COCTaBa beToHa?
Kakue ycnoBus clielyeT BBIIIOJIHUTh IIPU PACUETE COCTABA TAKEIOTO
0eToHa 1o MEeTOAY aOCOIIOTHBIX 00HEMOB?

Kak onpenensitor moBM>KHOCTh OETOHHOM cMecu?
N3510xkuTe METOIUKY OTNpeeTeHUs )KECTKOCTH OETOHHOM CMECH.

growpdRE

N o

© ©
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10. Uznoxwure MMoCJaCaAOBATCIIbBHOCTL OIIPCACIICHUA MAapKU OeToHa.

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

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

Xoxa paboTbl

JInsi  WCHBITaHUS CTald Ha pacTsHKEHHE JO0 paspbiBa  HCIOJIL3YIOT
AJTHHIPUICCKUE W IUIOCKHE O0pasilbl, M3TOTOBJICHHBIC ITyTEM COOTBETCTBYIOIICH
MEXaHUYeCKOM 00pabOTKH.

OO6pa3upl TUIHHAPUICCKON (POPMBI JOJDKHBI HMETh COOTBETCTBYIOIIIHE

pa3mepsl (puc.l).

_ 320 o e “52
270 .. 1 (IS IR
' F —?Ln e i
d-20 » A 20 T
e I. ss¢
. 725 — 26D n
Li{.___&._._ % | ¥ = S -
‘ma-m @

Puc 1. O6pa3iipl cTanu Jj1s UICIIBITAHUS Ha PACTSKEHUE.

OOpasupl [JIs1 WCTIBITAHUS BHITAUMBAIOT HAa METAUIOPEXKYIIMX CTaHKAaX C
auameTpoM paboueid yactd B 20MM C TOJIOBKOM, pa3Mep KOTOPOW 3aBUCUT OT
dbopMbI 3axBaTOB pa3pbIBHOM MamiuHbl. [lepexon ot paboueld wactu obpasma K
rojoBkaM, ¢opMa KOTOPBIX 3aBHCHT OT KOHCTPYKIIMH TPHUMEHSEMBIX 3aXBaToOB,
JIOHKeH OBbITh TUIaBHBIM. HopManbHBIMH Ha3bIBalOT 00pas3ilbl, Yy KOTOPBIX
nuametp do paboueit yactu paBen 20 MM, a JuirHA padouei yactv lo B 10 wm 5 pas
Oonbme guamerpa dyp. OTKIOHEHHS] pa3MepoB O0Opas3lOB OT CTAaHIAPTHBIX HE
JIOJKHBI TIPEBHIIATH 3HAYCHUH, PUBEICHHBIX B Ta0. 1.

Tabnuua 1.

JlonycKaeMbIE OTHNOHEHHA PAIMEDPOR ODPAZUOE CTLEH

AT s Parante s paGousl SAcTI, pm PAATOCTE TN BIIETO W THM.
< b | L, MUHBLICT S MESCTIH DO JUNEe
A T8 ILNACTRY e [ e Boei YneT o Bpktalla, MM
Ao fD +0,1 0.1 0,02
100 1 Gones *0,2 +0.2 20,05
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Ilepen ucnblTaHuEM IMIMHAPUYECKUE OOpas3Lbl TUIATEIBHO U3MEPSIOT NPHU
NOMOILM IITAHTEHUUPKYJISI WM MUKPOMETpa ¢ TOYHOCTHIO 10 0,5 MM ciieryronum
obOpazom:  auamerp Oo M3MEpSIFOT B JABYX  B3aUMHO  IEPHCHIUKYJISPHBIX
HaIlpaBJIEHUAX B TPEX MECTaxX I0 JJIMHE paboveil yacTu.

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

3areM BBIYMCIAIOT IUIOIIAAb IIONEPEYHOTro  cedyeHus olpasna S mno
HAaMMEHBIIMM U3 IOJIy4EHHBIX pa3mMepoB ¢ TOYHOCTBIO A0 0,5%. Kpome toro, Ha
IOBEPXHOCTH

oOpas3la HAaHOCAT KEPHOM PHUCKU U HU3MEPSIOT PACCTOSIHUE MEXKIYy HUMH -
pacyeTHylo uMHY oOpasua lg- ¢ Tounocteio g0 0,1 mm. Ha oGeumx romoBkax
KaXJoro ooOpasiia HaOuBaroT kiekima (HoMep oOpasma). CTaib Ha pacTsSIKEHUE
MCIIBITHIBAIOT HA PAa3pbIBHBIX MAIIMHAX pa3au4Horo tuma. Ha puc.2 noka3an o0mui
BU/I YHUBEPCAIbHOM HCTIBITATENbHON MaliHbl THa Y MM-50.

Pucynok 2. O61muit BU yHUBEpCAIbHOM HcnbITaTeIbHOM MaiiHbl YMM - 50.

[Tognexamuii McnbpITAaHUIO O0pa3el] MOMENIAOT B 3aXBaThl MAIIWHBI U
LUEHTpUpYIOT ero. [Jlns 3amuMcu auarpamMmbl — pacTsDKeHUss Ha  OapaOaHe
ABTOMATUYECKOTO CaMOMUIIYILIEro Mpuoopa 3aKperuisitoT MUJUIMMETPOBYIO Oymary
M yCTaHaBJIMBAIOT MaclITaObl Harpy30K U aedopmanuii. [locie ycTaHOBKU CTpENKU
MIKaJbl CHJIOM3MEPHUTENs MAIIUHbl Ha Hylb, BKJIIOYAIOT €€ JBUTareilb U
UCHBITBIBAIOT 00pa3ell Ha pacTsKEeHUeE JI0 MOJIHOTO paspyuieHus. [Ipu stom crenst
3a HapacTaHUEM HAarpy3Kd IO JBWIKEHUIO CTPEJIKM CUJIOM3MEPUTENd MW 34
nepopmarnueit obpasna no nguarpamme aedopmanuu. Hapacranme Harpysku
JOJKHO OBITh IJIABHBIM.

Pe3ynpTaThl MCHBITaHUSI CTAJIBHOTO O0pa3la Ha PACTSKEHUE MOJIY4aroT B
BU/JIC 3aBUCUMOCTH MEXy Harpy3koi u aedopmarnueit (puc. 3).

[IpsiMoil yyacToK auarpamMmbl pacTskeHus: (OT Hadaja KOOPJAMWHAT JI0 TOYKH
1) moka3pIBacT, uYTO yaauHEHHWe (Aedopmarus) obOpasma A | Bozpacraer
OPOMOPLMOHANILHO MPWIOKEHHOW Harpy3ke p. Ecnum  o0paszeny moaBeprHyTh
PaCTSIKEHUIO HArPY3KOM, paBHOM WIIM MEHBIIEH p,, & 3aTEM CHATH DTy HArpysKy, TO
oOpazell NMpUMET MEPBOHAYAIbHYIO NJUHY, T. €. B HEM OYyIyT OTCYTCTBOBAaTh
octatounble nedopmannu. Touka 1 Ha KpUBOW PaCTSHKEHUSI COOTBETCTBYET npeoeny
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NPONOPYUOHATLHOCMU, T. €. TOMY HauOOJbIIEMY HANPSIKCHHUIO, MPH KOTOPOM
pacTshkeHHe MeTajla MPsSMO IMPONOPLUOHATBHO HAarpys3ke. OTO HANpsDKCHUE o,
Mlla, BeraucisroT mo popmyie:

p [

b ’ T =P_|".l

z 1 p S

Y — o (1)

IJIe pp — Harpy3Ka Ipu Ipezesie mporop-
IIMOHAJILHOCTH, H;

SR P LURIAT
oo

S — nepBoHaAvaNBHAs TUIOMIA/(b TIOTIE-PEUHOTO
2
cedyeHus oopasua, M”.

anew, L4

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

[Ipu yBennyeHun Harpy3KkHu (CBBIILE pp,) UCIIBITBIBAEMBIN 00pas3el] yAIHHAETCS
ObicTpee, uYeM Bo3pacTaeT Harpy3ka. TakuM 00pa3oM, MPOMOPIIMOHATEHOCTh
HapyIIaeTcsl.

Ha pumarpamme 31O moOKa3aHO KpuBOW 1-2, KOTOpas 3aTeéM NEPEXOIUT B
TOPU30HTANBHYIO 2-3. Hanuume rOpru30HTAIBHOIO y4acTKa YKa3bIBaeT Ha TO, YTO
oOpaserr CaMOTPOW3BOJBLHO BBITATUBACTCS (TEUET), XOTS Harpy3ka oOCTaeTcs
MOCTOSIHHOM.

HampsokeHue, Tpu  KOTOPOM TIOSIBISETCS TEKYyYeCTh CTalld, Ha3bIBAIOT
npenenoM TeKydecTH. PasznmuyarorT mnpeien TekydyecTd (QU3WYecKuid W Tpenen
TEKYy4E€CTH YCJIOBHBIM.

1. Ilpeden mexyuecmu ¢uzuueckuii - HaUMEHbBIIEE HAINpPsOHKEHUE, TpU
KOTOpOM oOpaszer] jaehopMupyercss 0e3 BHUIUMOIO yBeIWuYeHHs Harpysku. [lpu
UCTIBITAaHUH 00pa3lia CTalld CIEAT 3a MOKa3aHUsIMU CTPENIKU cuitonaMmeputens. Kak
TOJIBKO CTaJIb JOCTUTHET Tpeiesia TeKYUYECTH, CTpeNiKa Mprubopa OCTaHABIMBACTCS, a
3aTeéM BHOBb HAaYMHAET JBUTAThCS. 3HAUCHUSI HATPy3KH ps B MOMEHT OCTaHOBKHU
CTpENKH (PUKCUPYIOT W TPUHUMAIOT 3a HArpy3Ky, COOTBETCTBYIOIIYIO MPEACITY
Tekyuectne g Mlla, (husnueckomy), KOTOPBIM BRIUUCIISIIOT 110 (hOpMYJIE:

o, =g

o @)

TJie ps— Harpy3Ka IpH mpejene TeKkydectu, H;

S — nepBoHAYaIbHas ILIOMIAAL TOTIEPESYHOr0 CEUCHUS 00paslia, M,

2. Ilpeden mexyuecmu yclogHwill g, - HAMPSHKEHUE, TP KOTOPOM 00Opaserl
MOJIy4YaeT OCTaTOYHOE YyJJIuHeHue, cocrapistoilee 0,2 % nepBOHAYaIbHOM JJIMHBI.
Ero ompenmenstor B Tex chydasx, KOTJa TIPH paACTSHKEHUU oOpasla He
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O0OHapyXMBAIOT PE3KO BBIPAKEHHOI'O SIBJICHUSI TEKYyYECTH, W Ipenes TEKy4ecTH
(u3nyecKuil He MOXKET OBITh ONPEAENIEH YKa3aHHBIMHU BBIIIIE CIIOCOOaMMU.

3. Ilpedenrom mnpounocmu npu pacmsadcenuy - Ha3bIBAIOT HAIPSDKEHUE,
KOTOpPO€ COOTBETCTBYET MaKCUMAJILHOM Harpyske, MpeaeCTBYIOMEN pa3pyLEeHUIO
obpa3ua. MakcuMmanbHasi Harpy3ka MOXKeT OBIThb JIETKO OIpelielieHa B Ipoliecce
MCIBITaHUSl CTAILHOTO 00pasiia, Tak Kak Ha IudepOaaTax UCTIBITATEIbHBIX MAIIUH
MMEETCsl BTOpasi KOHTPOJbHAs CTPENIKa, KOTOpas YBJIEKAeTCsl padoyeil CTpeskon
MAIIMHBI A0 KpaHEro MOoJI0KEHUs U (UKCUPYeT HauboJbllee OTKIOHEHHE padouei
CTpPEJIKH.

Ha nuarpamme (cMm. puc. 3) Toukoil 4 3adukcupoBaHa MaKCHMajbHas
Harpy3ka, KOTOpylo BblAepxkHUBaeT oOpazen. Haunnas ¢ 3Tol Touku, Aepopmarius
KOHIICHTPUPYETCSI B KaKOM-JIMOO OJHOM MECTE, KOTOpOE€ HAYMHAET OBICTPO
pacTArMBaThCA U YMEHBIIATh IUIOLIAAb ITONEPEYHOro ceueHus. IIpu aTtom Harpyska
najaaer A0 TOYKHU S5, I7Ie MPOUCXOJUT pa3pbiB 00pasia.

[Ipenen npouHocTH npu pacTspkeHuu op MIla, Beraucistor no gopmyiie:

Tl EE_’

! 3)

rJe pp — HauOoJIbIlIasi HAarpy3Ka, MpeAIIecTBYOIas pa3pbiBy ooOpasia, H;

S — IepBOHAYATBHAS [UIOMIAI TONEPEYHOT0 CEUCHHS 00pasIa, M2,

4.  OmHocumenvubiM  YOIUHeHUeM HA3bIBAIOT OTHOIICHUE MPUPAIICHUS
pacyeTHOW JJIMHBI OOpaslla IMOcjie pa3pbiBa K €€ MepBOHAYAIbHOW JjyuHe. Jlis
onpeeeHUs] OTHOCUTEIBHOTO Y/UIMHEHUS! UCIBITAHHOTO CTaJIbHOTO oOpasia obe
€ro 4YacTd TUIOTHO TPUKJIAABIBAIOT OAHY K JIPYrodl W M3MEpSIOT JJIMHY 00pasia
nocJe paspeiBa |y (puc. 4).

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

5 =g by o,
1 L g

rie |, — nmuHa o0pasia rmociie pa3pbeiBa, MM;
lo — pacueTHas (HayanbHas) JUIMHA 0Opa3Ia, MM.

-~

Puc 4. Onpenenenue OTHOCUTENHHOTO Y/UTHHEHUS 00pasiia.

OTHOCHTENbHOE Y/UIMHCHHE BBIYHCIAIOT KaK cpefaHee apudMeThuuecKkoe M3
PE3yJIbTATOB BCEX OIPEICICHUM.
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Pe3ynpTaThl MCHOBITAHMIA CTaJIM HA PACTKEHHUE 3aHOCAT B OTYET IO
7a00paTOpHBIM paboTaM U MO TMOJYYEHHBIM pe3yibTaTaM, a TaKXKe IO JaHHBIM,
MIPUBEICHHBIM B Ta0J1. 2, ONPEIEIIAIOT MapKy UCCIETyEMOM CTau.

Mexanuueckue croiCTEL YTAPOAKCTEIN CTAACEH
GOLIEBORCIMOCD KA'tecTh

Mupre eTanu Limeosen Ty nauTi, N penen ponnocry HICRH T L4103
r|1l-;-1'[rl!lc.: A Mmhu,- ne E:I:.‘HEE e "1‘?‘;;:':“"“’ D}-;;::;:E:ﬂq{,'&m
Crl - He: paerpee 310 T T20 - 23
Cr1l cr, e - 32— 420 3f— 34
Crlon, e 2060 = 230 340 ~ 440 ' 30— 312
3 en, T 210 - 250 IBC0— 490 23 - 16
Crd en, nic 20~ 270 47} — 540 21 - 24
Ciritn 20d) — 1DM) i) — LG |7 =20
Crdon, ne -3 — 320 He pacanes G000 12 -- 15

Mpuwmenarne. LoNoANTSIEHEE HHIBKCE <CN+ — cOOKQITION CTHIL, sHes —
HONYCOOKOHHAA CTRAE, O CTAIW Mapke O30 NC RO RIS ENGE CONSMRRAHHE M PRt ua

Tabmura 2.

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

Tema 8. KamenHble maTepuabl.
IpakTnueckoe 3ansaTue Ne 10
1. ColicTBa M MPUHIMUIIBI TIPOU3BOJICTBA KEPAMUKHU

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

Xoa padoThi:

KepamuyeckmMu  Ha3bIBalOT HCKYCCTBEHHbIC KaMEHHBIE  MaTepHUalbl,
MoJy4yaeMble U3 TJMHSIHBIX MacCc MyTeM (OpMOBaHUA, CYIIKU U TMOCIEAYIOIIEro
oOxwura. Ilocne o0xura kepaMuyeckre MaTepHalibl MPUOOPETAIOT 3HAYUTEIBHYIO
MIPOYHOCTh, BOAOCTOMKOCTb, MOPO30CTOMKOCTb WU Psifi APYTUX ILIEHHBIX CBOWCTB.
Cpenn KepaMHUYEeCKHX MaTepuajoB HaWOONbIIEE pPaCHpPOCTPAHECHUE HMEIOT
KepaMHUUYECKHil OOBIKHOBEHHBIM W IYyCTOTENbI Kupnuuu (puc.l.), mycToTenbie
KepaMHuueckre kKaMHu (puc.6.2.), 0OJUIOBOYHBIE TUIMTKH, KEpaMHUeCKash Yepenuiia
1 KEPAM3HT.

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

Kepamuyecknii KuUpnu4y HM3rOTaBIMBAIOT M3 JIETKOIUIABKUX TIJIMH €
OTOLIAIONIUMU J0OaBKaMU WK 0€3 HUX, IUTACTHYECKUM WIH MOIYCYXHM CIIocoO0amMu
MIPECCOBAHMS U C MOCIEAYIONIEH CYIIKOW U 00KUTOM.

[Ipu muiactuueckoM criocoOe, TIIMHY U3MENIbYal0T CHavasa B Bajblax, a 3aTeM
B TJIMHOMSUIKE, T€ €€ YBIAXHAIOT A0 18-25% wn mepeMemmBarOT A0 MOJy4YEHUS
OHOPOJHON Mmaccel. [loAroToBneHHy0 Maccy TMOAAlOT Ha MPECCOBaHUE B
MPUEMHYIO JIGHTOYHOro mnpecca. L{uamHapuyeckuil IIHEK Mpecca C JIONacTAMHU
MPOTAJIKUBAET MacCy uepe3 MYHIAIITYK. Macca yIUIOTHAETCS M BBIXOAUT U3
MYHJIITYKa B BUJIE€ YETHIPEXYTOJbHOTO Opyca. 3aTeM MOJIy4aroT KUPIHY - ChIPELl
3aJIaHHOM TOJIIIMHBI, pa3pe3ast IBIKYIIMICS Opyc mornepek, TOHKUMHU CTaIbHBIMU
IPOBOJIOKAMHU PE3aTENBHOIO YCTPOUCTBA.

[Tpu momycyxoMm cmnocoOe, MOACYHIEHHYIO M MEIKOM3MEIbUECHHYIO TJIMHY
THIATEIBbHO MEPEMENINBAIOT U YBIAKHAIOT 10 8-12%. IIpeccytoT kupnud-coipen Ha
PEBOJIBBEPHBIX Tpeccax moj AaBiieHueM 0 15 MIla.

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

Cornacio I'OCT 530-95, kepamuyeckwil KUPIUY BBITYCKAIOT OJWHAPHBIA C
pazmepamu 250x120x65 Mm 1 MoaynbHbIA — 250x120x88 mMM.
1. OnpenesieHue KaUeCcTBa KUPNUYA 110 BHEHIHEMY O0CMOTPY

IIpubopwr: MmepHast TMHEWKA MW TaHT€HIIUPKYJIb, YTOJbHHUK.
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Ot kaxao0i napTuu (pa3mepbl €€ YCTaHABIMBAIOTCA B KOJUYECTBE CYTOYHOM
BbIPAOOTKU MpeAnpusiTrs) oroupatorcsa oOpasibl B konuyectse 0,5%, HO HEe MeHee
yeM 100 mTyk.

W3 uncna oroOpaHHBIX 00pa3moB, 10 mMTyK WUCMONB3YIOT I ONpPEHeICHUs
MPOYHOCTH TPHU CKATUHU, 5 IITYK — Mpeaena MPOYHOCTH MPHU U3THbe, 5 MmTyK —
MOPO30CTOMKOCTH, 5 IITYK — BOJOMIOTJIOIIECHUSA U CPEAHEN ITIOTHOCTH, 5 IITYK — HA
HaJIMYMe U3BECTKOBBIX BKIIIOUCHUH.

Kupnu4, oToOpaHHbIi B TepeyBIaXKHEHHOM COCTOSIHUH, TIEPE]] UCTIBITAHUEM
BBIJICP)KMBAIOT B TOMEIICHUH J1a00OpaTOpUU HE MEHee 3-X CYTOK WUJIM B CYIIMJIBHOM
mkady mpu Temmeparype +105°C B TedeHne 4-X CyTOK.

Jns  omnpenenenust cooTBercTBUs Kupnuda TpeboBanusiM ['OCTa ero
OCMaTPUBAIOT U MPOBEPSIOT M0 YKA3aHHBIM JlaJIe€ MOKA3aTEeNSIM:

a) JIMHEWHbIE pa3Mephl MO JUIMHE, IIUPUHE, TOJIMIMHE B MM H3MEPSIOT C
NOTPENIHOCThIO 70 | MM METauIMYecKOW JIMHEWMKON WM CcrHelualbHbIMU
mabJoHaMu B TpeX MecTax — Mo pedpaM M cepenuHe TpaHHW. 3a OKOHYATEIbHBIN
pe3ynbTaT MPUHUMAIOT CpelHee apu(PMETHIECKOE TPEX U3MEPEHHUIA,

0) He NpPSIMOJUHEHHOCTh TpaHU M pedep B MM IO TOCTEIU U JIOKKY
YCTaHABIMBAIOT C TOYHOCTHIO 10 1 MM, U3Mepsis MPU ITOM BEIMIMHY HAUOOJBIIETO
MPOCBETa MEXKIY YIJIOM KUpIUYa U yrojbHUKa (puc.6.3.) U 3aIMCHIBAIOT B JKypHAI
BCE PE3yIbTaThI;

-

-
.
S | i ~ L

a1 -

Puc.6.4. Kupnnu kepaMuyecKuil OJHOTEIbIN
1 — nocrenp, 2 — N0XKOK, 3 — THIYOK
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B)  ONpENENSIOT HAJMYUE TPEIIMH Ha JIOKKOBBIX M THIYKOBBIX TpaHsX.
TpelurHbl, HauMHAsCh HA OJHOW TMOCTENH, MEPECEKAIOT JIOKOK WM THIYOK U
MEepexoaT Ha JpYrylo moctenb. HauOomblnyio JIMHY H3MEPSIOT C MOMOIIBIO
JIMHEMKU W YTOJIbHUKA MO OJAHOM W3 NOCTENEH, MEPNEHAUKYJAPHO JOXKKY WU
TBIYKY. 3alUCHIBAIOT B ’KYpPHAJI JUIMHY BCEX TPEILIHH.

[TOoMOBHSIKOM CUMTAIOT WU3JENHUSI, COCTOSIIIME W3 MAapHBIX IMOJOBUHOK WIIU
MMEIOIIHNE TPEIIHUHBI, TPOTSHIKEHHOCTBIO MO MOCTEIN MOJHOTEIOr0 KUpmuya 0ojiee
30 MM, ImycCTOTENBIX — 0OJiee 4YeM J0 MEpPBOTo psiha MyCTOT Ha BCIO TOIIIHUHY
KUPIINYa;

I') OTOMTOCTH W MPUTYIJICHHOCTH YTJIOB M pedep onpenestoT (1o pedpy) ¢
MOMOIIBIO YTOJbHUKA U JIUHEHKH ¢ TOYHOCTHIO 10 1 MMm. (puc 3.3.) Hambomblieh
JUIMHBl OTOUTOCTH WJIM TPUTYIUIEHHOCTH. B ’KypHan 3amuchiBalOT pPe3yJIbTaThl
OTOUTOCTH BCEX YIJIOB IO HaMOOJbIIEMy 3Ha4Ye€HMIO, Hampumep, L;>L,, mostomy
3amuChIBAIOT L1= ... MM;

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

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

M3BecTkoBBIE BKIIOYEHHUS] B mporiecce kumsiueHust racsatca (CaO + HyO =
Ca(OH),), yBenuuuBasch B 00BEME W MPUBOAAT K TOSBICHUIO TPEHIMH Ha
MOBEPXHOCTH KHUPIIUYA, OTOMTOCTEH U BBIKOJIOB. [3BECTKOBBIE BKIIOYCHUS
IPOCMATPUBAIOTCS B BUJIE O€IbIX 3EpEeH Ha TOBEPXHOCTH KUPIUYA.

[lony4yeHHbIE pE3yJAbTAThl MO BHELMIHEMY OCMOTPY CJIEAYET CpPaBHUTH C
tpeboBanusimu ['OCTa, npuBeneHHbiMu B Tabm.3.1. U caenaTh 3aKIIOYEHHE O
Ka4yeCTBE KUpMUYa TaHHOU MapTHUH.

2. OnpeaesieHre BOAONOIJIONIEHUSI KHPIIMYA

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

HcnbiTaHue KApIHAYa HA BOJAOIOIVIOLIEHUE MPOU3BOJAT HACBIILICHHEM IISATH
00pas3IoB B BOJIC C TEMIIEPATypOi +20°C wn B kumsieit Boze B TedeHue 4 4acos.

[TepBbiii crioco0. BeICyIIEHHBIN 10 MOCTOSHHOW MacChl KUPIHUY B3BEIINBAIOT
¢ ToyHOCThIO 710 0,1 T ¥ ycTaHAaBIMBAIOT Ha PEHIETKY C BOAOM Tak, 4TOObI YPOBEHb
BOJBI B cocyJie ObLI BbIlIE 00pa3iia He MeHee ueM Ha 2 cM. O0pasel BbIAEPKUBAIOT
B BojAe 48 4, moclie 4ero BBIHUMAIOT, OOTHPAIOT BIAXKHOW MSTKOM TKaHBIO W
B3BEIIMBAIOT. Macca BObl, BBITEKAIOLIEH M3 MOp oOpa3lla Ha Yallky BECOB,
BKJIIOUAeTcsl B Maccy oOpasua. Bopomnornomnienue no macce Bmac onpenenstoT no

bopmyre

B mac =(m;—m/m) 100%,
rae B mac - Bomomoriionienue no macce, %;
Mm; - Macca 0Opasiia HachIIEHHOTO BOJIOM, T;
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m - Macca 06pa3ua BBICYIIICHHOI'O JO MOCTOSIHHOM MacCChI, I .

OcHoBHbIE TpeOOBaHUS K KQU€CTBY KUPIHYa

Taomuna 1

Jlonyckaemble OTKJIOHEHUA,
OTKJIOHEHHMS JIJIsI YCTaHOBJICHHbBIE TIPU
KHpIuya 0CMOTpE 00pa3IoB
[Tapamerpsl kauecTBa IJIACTUYECKOTO U
MOJIyCYXOT0
IIPECCOBaHMUsA, MM 1 2 3
1 2 3 4 5
Jmuna 250 Mm +5
Mupuna 125 m +4
Tommuaa 65 MM +3
HenpsimonuuelHoCTh TpaHeit u
pebep, He Ooree, MM
IO MOCTENN
+3
IO JIOKK
Y +3
+4
OTtOuTocTH (rpaHeii)
yrioB 10-15 mwm, mT. 2
OTOUTOCTH U IPUTYILIE-
HHOCTH pedep, He 10XO0-
JSIIMe J10 MyCTOoT, TITyou-
HOU OoJiee 5 MM, JNIMHOM 1O
pedpy ot 10 10 15 MM, miT.
2
TpenuHb! TPOTAKEH-HOCTHIO
IO MOCTEJIN MOJHOTEIIOTO
kuprnuya 10 30 MM, MyCTOTENBIX
u3ziennil He 6osee yeM 10
MEPBOTO psiaa MyCTOT, MIT.
Ha JIO)KKOBBIX TPaHIX
Ha TBIYKOBBIX TPaHIX
1
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Crenenp 00xura Oranou

M3BecTkoBBIC BKIIOUCHHS 110
HanOOJIbIIEMY U3MEPEHHUIO OT 5
10 10 MM He gomycKarTCs
Oosiee, IIT.

3

Pe3ynbTarsl ncnbITaHM 3aHOCAT B TabI. 2.
Tabmuma 2

OmnpeneneHue BOONOTIIONICHUS

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

Bropoii crioco0. B3pemiennsiii oOpasell yKiIaablBalOT B COCY]l C BOJION Ha
pPEETKY M KUMATAT B TeYeHUE 4 4YacoB, IOCIE YEro OXJaXAArT 0 +20°C
HEIPEPHIBHBIM JOJIMBAHUEM B COCY/l XOJIOAHOUN BOJBL, & 3aTEM

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

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

Lenb 3aHATHA: OLIEHKAa COOTBETCTBUS Kuprnuya TpedoBaHusiMm ['OCTos
O0CMOTpPOM 1 06MepoM. OripeesieHne Mapku KUpIuya.

OO01mue cBeaeHus

Mapka kupnuya onpenensiercsi o CpeAHeMy 1 MUHUMAIBHOMY pPE3yJIbTaTy
3HAYCHUH TIpeiea MPOYHOCTH IIPH CKATUU 1 U3THOE.

Ilpubopwi: chepudeckas dalka, IIMaTeNlb, CTCKISHHbBIC TJIACTUHBI, JIICTOBAS
OyMmara, COBOK, METAQUIMUYECKHE JIMHEWKH, €MKOCTh C BOJIOW, MEPHBIA IUIUHJP,
TEXHUYECKHUE BECHI U THAPABIMYECKUN TTpeCC.

Mamepuanwvi: nopTnananeMenT Mapku He Huxke 300.
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a) ornpejesieHne MPOYHOCTH MPU CHKATUU

W3 nopriaHaneMeHTa MPUTOTaBIMBAOT B CTaJIbHOM 4YallKe TECTO,
BOJIOIIEMEHTHBIM OTHOIIeHUeM B npenenax 0,24-0,30.

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

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

Ha nuct U3 cTekna KiaaayT CMOYEHHBIM B BOJE JIMCT OyMaru, Ha KOTOPBIM
HAHOCAT ILIEMEHTHOE TECTO TOJIIMHON OKOJO 4 MM M YKJIaAbIBAIOT MOJIOBUHKY
kupnrda. Ha BEpXHIOI MOBEPXHOCTh 3TOW TOJIOBUHKH KHPIIMYA TAK)KE HAHOCAT
CJIOM LEMEHTHOTO TECTAa M CBEPXY YKJIAAbIBAIOT BTOPYKO MOJIOBUHKY KHpIIHAYa,
U3JIMIIKY IEMEHTHOT'O TeCTa Ha OyMare U IIBe cpe3aroT HOXKOM. J1Jisi BBIpaBHUBaHUS
BEpPXHEW MOBEPXHOCTH 00Opaslia BHOBb OEPYT JHCT CTEKJa ¢ Oymaroi U TeCToM W,
NepeBepHYB o0Opaszel, YKIAIbIBalOT €ro Ha 93TO TecTo. TOoJIMHA IIBa U
BBIPAaBHUBAIOIIMX CJIOEB Ha BEPXHEW M HUKHEW MOBEPXHOCTSAX 00pa3lOB JOHKHBI
OobiTh OT 3 g0 5 wmwm. IloaroroBieHHble OOpasibl MOMKHBI HUMETh B3aUMHO
napajuieibHble MOBEPXHOCTU U NEPHEHAUKYJIPHBIE K OOKOBBIM I'paHsM (puc.3.).

JlomyckaeTcsi UCIIBITBIBATh 00pa3iibl, CKJIEEHHBIE U3 LIEJIOr0 KUpIUYa.

W3roToBneHHble 00pa3lbl BbIICPKUBAIOT B KAMEPE HOPMAJIbHOIO TBEPJICHUS
HE MeHee Tpex cyTok mpu Temmeparype 20+3°C 1 oTHOCHTENBHOM BiakHOCTH 90-
95%. W3MepsAOT NUMHEWKOW IMMPUHY U JJIMHY KaXI0W mocrenu olpasia ¢
TOYHOCTBIO /70 | MM U BBIUHCISIOT IUIOHIA/b KakK CpelHee apu(pMeTHUecKoe
pe3yJIbTaTOB U3MEPEHHH JIByX MoBepxHOcTeil. OOpa3lipl yCTaHABIMBAIOT B LIEHTPE
ONOPHOW IUTHl Tmpecca. Harpyska mpu HCOBITAHMM JOJDKHA BO3pacTaTh
HernpepbIBHO co ckopocThio 0,15 MIla/c.

IIpesen MPOYHOCTH HPH CKATHH Ry, Kre/cM?, oOpasia BEIMHCISIOT 110

bopmyie
Rex= P I F,
rne P - mamOombinas Harpyska, YCTaHOBJICHHAs MPH HCHOBITAHUM 00pasiia,

KIC;

F - nrjomanps mnomepeyHOro ceyeHusi oOpasiia, BbIUUCsAEMas Kak
cpeaHee apudmeTHYecKoe 3HAUYCHHME IUIONMIAJIeM BepXHEH U HUXKHEH ero

-,

< 2
IIOBCPXHOCTCH, CM .

Pucynok 4. Ky6 u3 kupnuya 1 UCIIBITaHUS Ha C)KaTUE



Cpeanuii mpefen NOPOYHOCTH TIPU  CXKATUM OOpPAa3IOB  BBHIYUCISIIOT C
2
TOYHOCTBIO 1 Krc/cM®, kak cpenHee apu(METUYECKOE 3HAYEHUE MO Mpeerty
IIPOYHOCTH MPHU CKATUU. Pe3ynbTaThl UCIIBITAHUI 3aMIMCHIBAIOT B Ta0I. 6.

Ta0mnuma 6

OHpGILCJICHHe IMIPOYHOCTH IIPH CKATHUU

Pazmepsbl [lnomans [Tokazanus Pazpymaro- [Ipounocth
2
No | CEISHH, CM CEUeHU, MaHOMeTpa mas U CXKATHH,
2 2 2
cM npecca Harpyska, Krce/ cMm
a B
KI'C

1 2 3 4 5 6 7

0) ompeaeneHre MPOYHOCTU P U3rude

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

B Tedyenne 5 MMHYT KHpIIMY HACBIIIAIOT BOJOM, ITOCJIE YETO HA BEPXHEU
IIOCTENIM, B MECTE MepeJaull Harpy3KH, U Ha HIKHEW, B MECTE ONUpAHUs KUpIHAYa
Ha OMNOpPbI, HAHOCAT W3 LEMEHTHOIO TECTa IMOJOCKU MIHUPUHON 2-3 cMm u
TOJIIMHON OKOJI0 3-5 MM. Ilomocku mgenaroT ¢ mOMOIIBI0 METAUIMYECKUX JIMHEEK
WM a0J0HOB. B mycTOTENnoM Kupnuye MyCTOThI, KOTOPBIE MOMAJal0T Ha OMOPHI,
nepe] HAHECEHMEM HA HUX IIOJIOCOK 3alOJIHAKT LEMEHTHBIM PacTBOPOM.
JlormyckaeTcsi BMECTO IIOJIOCOK MOBEPXHOCTh 00pa3ia MoABEprHyTh HUIH(OBAHUIO.

Jlo ucnbiTanust oOpasibl BBIAEPKUBAIOT B IOMEILIEHUH HE MEHee 3-X CyTOK
npu Temmeparype +20 °C.

OmnpenensitoT BbICOTY 00pasua, Kak cpeaHee apupMeTHUecKoe JIBYX
U3MEpeHUl OOKOBBIX TrpaHel (MCKIoYas TOJNIIMHY BBIPABHUBAIOIIETO CJIOSI) U
MIUPUHY — KakK cpejHee apuPMETHYeCKOe 3HAYCHHUE JBYX M3MEPEHUN BEpXHEH U
HIKHEW TpaHeil. Kupnud ykiaaplBaroT Ha ABE HWJIMHAPUYECKUE OMOPBI THAMETPOM
10-15 MM ¢ paccTosTHUEM MEXTy IeHTpamMu 20 CM B HarpyXaroT COCPET0TOUYECHHBIM
rpy3oM B cepenune mnposeta (puc.3.). Ilpu wucnbITaHUM TYCTOTENBIA KUPIHUY
YKJIQJIBIBAIOT ITyCTOTaAMU BHU3.

[Ipenen mpouyHocTu npu uszrude R, Kre/eM?, oOpasiia BBIUMCISIIOT IO
bopmyie

Rur=3P 11 /20 h*,

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

|, — paccrosiHre MEXTy OCSIMHU OTIOP, CM;

b — mupuna obpasua, cm;

h — BeIicoTa 0Opasna no cepenuHe nposera 0€e3 BbIPaBHUBAIOILIETO CIIOS,
=




CM.
Pucynox 4. Cxema UCIIBITaHHS KAPITUYa HA U3THO

[Ipenen mnpouyHoct npu wu3ruOe oOpa3LoB B MNapTUA BBIYHCISIOT C
TOuHOCTBIO 710 0,5 Kre/cM® Kak cpejHee apu(pMETHUECKOe 3HAUYCHHE Pe3ylIbTATOB
UCIBITAHUI YCTaHOBJIEHHOT'O YUCIIa 00pa3LoB.

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

Ta0muna 4
Omnpenenenue npejaena IPOYHOCTH MPU U3THoe
Paccros-nue | Hlupuna Tonumna ITokaza- Pazpyma- IIpou-

N MEXIY KHMPIIAYa, KUpIHYa, HUS MaHO- | tollas HOCTb IIpU

o

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

cM
KI'C Kkre/ cm?

1|2 3 4 5 6 7

OOumii BbIBOJ O Mapke kupnuua (Tabn. 6.5.) HeoOXoaumo clienath Mo
pe3yibTaTaM HCHBITAHUM Ha CXKaTWe W U3rM0, MPUHHUMAs 1O CpeAHEMY U
MUHUMAJILHOMY MOKa3aTeI0 MapKHU.

Tabmuna 5

Tpe6osanust TOCT 530-95 o mpodHOCTH MpH CkaTHE 1 n3rude, MITa (kre/ cv®)

IIpu cxxarun ITpu u3rude
MIOJIHOTEJIOTO KUPMHUYa | KUPIHYa MOTYyCyXOTo
. MIPECCOBAHUS
BCEX BUJOB H3JICIIHI IJIACTHYECKOTO
(dhopMoBaHUs U TTyCTOTEJIOTO
KHpIAya
Mapka — — —
CpPeIHMM | HAUMEHb- | CPEOHUU | HAUMEHb- | CPEAHUH | HAMMEHb-
H3IeIusa | JUIA . s MW 11 s I IS
1000507 @I E:
OTIEIb- OT/ACIb-
5 OTIENb- 5 obpa3s- 5
HOTO HOTO
HOT'O 110B
o0pa3IoB obpa3sia o0pasnos | obpasua
obpasma

KoHTpoJibHBIE BONIPOCHI
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1. KakoBel TpeOOBaHMS K KEpaMUUECKOMY KUPIUYY 10 pa3MepaM W BHEIITHUM
MpU3HaKaM?

2. Kak onpenenuts cpeHIO MIOTHOCTh KUpIHya?

3. Uro Takoe «HEJO0KOI» KUPIHNYa, KaK BIMIET HAJIMUNE «HEJ0KOTa» Ha
MEXaHUYECKUE CBOMCTBA KHpIUya?

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

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

Mapxku kuprnirya. MeTopl OnpeesIeHus MEXaHUYECKUX CBOMCTB KHpIIUYa.

6. CpenHsisi IUIOTHOCTb, BOJAONOIJIOUIEHHME M MOPO30CTOMKOCTh KEPaMHUYECKOTO
OOBIKHOBEHHOI'O KUPIHYA.

7. Temnnodusznueckne XapakTEpPUCTUKH KEPAMHUUYECKOTO0 OOBIKHOBEHHOTO KHpIIUYa
(TemIonpoOBOHOCTh, OTHEYIIOPHOCTh, OTHECTOMKOCTB ).

8. Bwuapl caHUTapHO-TEXHUYECKON KEPAMUKH.

9. Bumsr yepenuiipl.

10. Bupr 1erkux NOPUCTHIX 3aTOTHUTEINEH, TOTYYSHHBIX 00KUTOM.

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

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

Oo0mue cBeIeHUus

KauecTBO TmpuMEHsieMON B CTPOMUTENBCTBE JPEBECHUHBI OMPEAEISIETCS
OpPOIOH JIepeBa, ero PU3NIECKUM COCTOSTHUEM, CBOMCTBAMHU, HAJTMYHEM TIOPOKOB.

[TonoxuTenbHBIE CBOMCTBA JAPEBECUHBI: CPABHUTEIHHO BBICOKASI MIPOYHOCTH,
HeOOJbIasl MIOTHOCTh, HU3Kas TEIJIONPOBOJHOCTh, BBICOKAsT MOPO30CTONKOCTH,
JIETKOCTh MEXaHUYECKOH 00pabOTKH.

K  orpunarenbHbIM  CBOWCTBAM  JPEBECHHBI  CIEAYET  OTHOCHTH:
HEOJHOPOJHOCTh CTPOEHHUA U  OOYCJOBJIEHHAas 3TUM pa3HHUIa (PU3MKO-
MEXaHMUYECKUX TOKa3aTeJaed BIIOJb U TONEPEK BOJIOKOH, TUTPOCKOMUYHOCTH U
CBA3aHHbIE C HeW jaedopMauuu U KOPOOJEHHUS, TOPHOYECTb U CIOCOOHOCTH
3arHUBATh B HEOIATOMPUSATHBIX YCIOBUSIX.

Bce npeBecHbie mopoabl KJIacCU(GUIUPYIOTCS HAa XBOWHBIC U JIMCTBEHHBIE.
Haubonbiiee pacnpocTpaHeHUe B CTPOUTEILCTBE UMEIOT XBOWHBIE Mopoabl. K HUM
OTHOCSIT COCHY, €Jb, NMHUXTY, JUCTBEHHUIy U Kelp. B mociegHue necsaTuineTus
Oonplliee MPUMEHEHWE HAXOMAT U JIMCTBEHHBIE MOPOJbI, Takue Kak 1yo0, OyK,
Oepesa, ocuHa, Jumna, rpad, oJbxa, B3 U .
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JpeBecuHy NPUMEHSIOT I HW3TOTOBJIEHHUS HECYIIMX M OTPaKIArOIINX
KOHCTPYKIIMH 3MaHUN W COOPYKEHHH, CTOJISIPHBIX H3ACJIMM, OMayOKH, IIIall,
daHepsl, JIPEBECHOBOJIOKHUCTBHIX W JPEBECHOCTPYKEUHBIX IUIHT, YCTPOUCTBA
MOJIMOCTEH, U JP.

CpelHIOI0 MUIOTHOCTh JIPEBECUHBI B COCTOSIHUM €CTECTBEHHOUW BIIAXKHOCTH
OTIPEIENISIOT KaK B JJa0OpaToOpuy, TaK M 3a e¢ IpeeaamMu (B TOJIEBBIX YCIOBHSIX).

Xoxa padoThI:
Onpenesienue cpeHel MIIOTHOCTH JPeBeCHHbI

A MsrorapnuBatror  obpazenr (3 mr) B dopme
npsMOYTOJbHON mpu3Mbl (puc. 9) ceuennem 20%x20 MM
U JUIMHOW BIOJbL BOJOKOH 30 MM. OOMEpsIOT €ro mo
OCSIM CUMMETPHUH M BBIYUCIAIOT 00beM. 3aTeM oOpaseln
B3BEILIUBAIOT.

!
CpenHior0 TJIOTHOCTh — JIPEBECHHBI TIPH  BIAKHOCTH
(W, % ) paccuntpiBaroT o opmyie:
PV = My
Puc.9. Onpenenenue m 3
W | r/cm (1)
CPCAHCH IUIOTHOCTH  tnie V,, - 00BeM 00pa3siia, o’ MIpHY BJIAXKHOCTH W

m,, - Macca obpasma , r npu
BJIaXXHOCTH W
CpenHsii TUJIOTHOCTh  JPEBECHMHBI TPU  JIIOOOM  BIAXHOCTH  00S3aTEIIBHO
MEPECUUTHIBAECTCS HA CTAHJAPTHYIO BIaKHOCTH (12 %) no popmyie:

Prazos = P LF00U1-K, ) (12-W) ] et o

rae K, - koaddunmuent oobeMuoit ycymiku (cm. 1. 3). Takke MOKeT ObITh MPUHST
utst 6epesbl, Oyka, TMCTBEHHUIIHI - 0,6, a 11 mpounx nopox - 0,5.

W - BJIIQXHOCTH IpEBECUHBI, Y0
Pesynbrate! onpeaenenust ohopmiIsioT B Ta0uI. 1.

Ta0muma 1

Pe3ynbTaThl onpeneneHus cpeiHel MIOTHOCTH JPEBECUHBI

Pa3meps1 oOpasia Macca o6pasua my |[110THOCTB IpeBecUHBI,
, T Ipn r/em®
(dhaxkTudeckoi W

Tonmu |[upuna, |dmuna, I, cm
Ha,a, |b, cMm
cM

0,
pnaxnoctd, W, [P Pm12%

Howmep o6pa3siia

Ilopona
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Onpenenenue cpeaHei NJIOTHOCTH IpPeBeCHHBI B

I~JL Jd1 MOJIEBBIX YCJIOBHSIIX
A 4
2 T WzroraBnuBaior  oOpaszenr  KBaApaTHOTO  WIIU
\ Kpyrjoro mnonepeyHoro cedeHus u aimHou 30...40 cwm.
v N3mepsitoT qymmHY 00pasiia. 3atem obOpaserr 1 morpyxaror
BEPTUKAJIBHO B WHJIMHJP 2 ¢ BoAoi (puc.10) u usmepsior,

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

CpeHe II0THOCTH CpenHIo MIOTHOCTh JAPEBECHUHBI PU BIAKHOCTH
JIPEBECUHBI B (W, % ) paccuntbiBaioT mo Qopmyie:
MOJIEBBIX YCIOBHIX w_ (H=D)Dgoon
m H
3
, T/cM 3

rae H - nnuna obpasna, cm;
h - nmuna HaxBoAHOM yacTh oOpasia, CM;
3
Pgomsr - TUIOTHOCTB BOJIBI, 1 T/cM .

Onpe):[e.ﬂe}me BJIAKHOCTH IPEBECHHBI

WzroraBnuBaror  oOpasen (3 mT) B (QopMe NPSIMOYTOJbHOM MPU3MBI
ceuegueM 20%20 MM M UIMHOM BIOJb BOJOKOH 30 MM. 3aTeM €ro IIOMEIIAloT B
MPEBAPUTEIHHO B3BEUICHHYIO ( M; ) BMECTE C KPBIIIKOW METANIMUYECKYIO0 OIOKCY,
B3BCIINBAIOT ( my ) ¥ MOMEMIAIOT B CYHIMJIBHBIN IIKad, T/Ie MpH TeMIlepaType
103 *2 ©°C BplcymmMBalOT 10 HOCTOSHHOM Maccel. Ilocime oxnaxxaeHus
B3BCILIUBAIOT OIOKCY ¢ 00pa3iioM ( M3 ) ¥ BBIUMCISIOT BJIAXHOCTB JPEBECHUHBI 110

dbopmyie:

m, —m,
W=—=-100%
s~ (4)
Pe3ynbpTaThl HcnibITaHUNA OPOPMIISIOTCS B BUAE TaO. 2.
Tabmura 2

PGBYJ'IBTaTBI OIIPCACIICHUA BJIAKHOCTH APCBCCHUHBI

ITopona Howmep Orokchr Macca, T. BnaxxHocTs qpeBecHHbl,

JIPEBECUHBI W, %
my mo ma

OmnpenesieHne paBHOBECHOM BJIAKHOCTH JPeBeCHHbI

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

[Ipu HacTuie m0JI0B, OPOPMIIEHUH CTEH U3 JPEBECUHBI C IETbI0 UCKITFOUCHUS
ee JaJbHEHUIIero KOpOOJICHHs M YCYIIIKA HEOOXOAMMO MPEIBAPUTEIHHOE TIOBECHUE
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. — JIPEBECUHBI 10 PaBHOBECHOM BJIAYKHOCTH.
PaBHOBECHYIO BIAXHOCTh MOYKHO ONPEAEIHUTH IO
il ""5} muarpamme H.H.Yynwunkoro (puc.l11)c momomisro
: ncuxpometpa (puc.12).
.
i : R CHauana 1O TCUXPOMETPY  ONPEACISIOT
TeMIepaTypy cyxoro TtepMoMeTrpa 1 ( tex ),
Pucynok 11. Jlnarpamma BIAKHOTO TepMomerpa 2 ( ty; ) M pacCUUTHIBAIOT
IICHXPOMETPUYECKY0 pasHULmy (At = te, — ta ).
BateM 10 At H  ty, 10 MCUXPOMETPUYECKOW  Tabmmme 3
HaXOJST OTHOCHUTEJIBHYIO %7"_— BJIAXXHOCTh Bo3ayxa (@, % ). U
HAKOHELl 0 @ Mty II0 i aaarpamme H.H.Yymuukoro
HaXOJST PABHOBECHYIO BJIQYKHOCTB JipeBecuHbl W, %.
Hanpumep, eciu ¢ : MIOMONIBI0 TICUXPOMETPA  YJaJOCh
YCTaHOBUTb, 4TO T PaBHOBECHAsI BJIAXKHOCTh BO3lyXa
cocraBuna 75 %, a ero temreparypa — 26 °C, To 1o
nuarpamme Uynuukoro Pucyroi 12 (puc.11) BIAXKHOCTH JIPEBECHUHBI

okazasiack paBHoOu 14 %.
OnpenesieHue yCylKHU pPeBeCUHbI

Yceymka - 3TO U3BMEHEHHE JIMHEHHBIX pa3MepoB U 00bEMa JPEBECHHBI NPH
BBICBIXaHUU. Y CYIIKa JIPEBECHHBI B PAJUAIbHOM, TaHT€HIIMAIBHOM HANpPaBICHUAX
Y BJI0JIb BOJIOKOH pa3jinyHa. Y CylIKa JPEBECUHBI BBI3BIBAET €€ KOPOOJICHHUE.

MsroraBnuBaror o6pazen (3 mT)B  dopme
NPSAMOYTOJIBHOW Tpu3Mbl cedeHnem 20x20 MM
JUTMHOM BIOJIL BOJIOKOH 30 MM, TakuM 00pa3om,
4yTOOBI OJJHA U3 CTOPOH CceyeHHus Obllla B paauaibHOM
HaIlpaBJI€HUHW, a Jpyras — B TaHreHuuaiapHoM. Ha

w
W

—a |
v CTOpOHaxX 00pasila HAHOCSTCS OTPE3KU: pazmepom "a"
B TAHTCHIIMAJILHOM HalpaBlieHuHu, pasmepom "b" - B
Pucynok 13. Onpenencuane 1 p e p p
pamuanbHOM M pasmepoM u "!" - B mpomonbHOM
YCYIIKH IPEBECHHBI (puc.13). Otu OTpE3KHU U3MEPAIOTCS

IITAHTEHIUPKYJIEM € TOYHOCThIO 110 0,1 Mm. 3arem
oOpazer KJIaayT B OIOKCY, KOTOPYIO MOMENIAlOT B CYIIWJIbHBINA IIKad, Tae Mpu
temneparype 103 *2 °C BpICymMBalOT 10 IIOCTOSHHOM  Maccel. Ilocrme

OXJIKJICHUS MPOU3BOISAT 3aMephl TeX ke oTpe3koB ("a;", "b", " L.
Jluneiinbie 1 00BEMHYIO YCYIIKU BEIYUCIISIOT 1O (hOopMyTIam:

v =273 100%

t
a) B TAHTCHIIMAJILHOM HaIPaBJICHUH | (5)

A% :ﬂ-loO%

0) B paaraabHOM HaIlpaBJICHUH ' b (6)
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0—¢
V,=-,-1100%

B) BJIOJIb BOJIOKOH 1 (7)
V. = abl—ahb/, -100%
') 00bEMHYIO YCYIIKY b, 0y (8)

BcenenctBue HEOAHOPOJHOCTH CTPOEHHUSI JPEBECHHA YCHIXaeT BJIOJb OCH
cTtBosia (Bmosib BosiokoH) Ha 0,1...0,3 % (1...3 mm Ha 1 M), B paauasbHOM
HanpaBieHu Ha 3...6 % (3 - 6 cM Ha 1 M), B TaHreHUMAILHOM HaINpPaBJICHUH Ha
6...12 % (6...12 cm nHa 1 Mm). OO6beMHas ycylika cocTaBiseT npumepHo 12...15 %.

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

Kk =Yo
° W (9)
Pe3ynbraThl onpeeacHus yCyImKy 3aHOCAT B Ta01. 3
Ta6nuna 3
Pe3ynbTaThl onpeeacHus yCyImKy JPEeBECUHBI
ITopona W, | Pazmepsl obpasiia, MM VYeymika, % Ky
0
JAPECBCCHH & a b L 5 b]_ L Yy [ Y Y Y

bI

[To BenmnunHe 0OBEMHOM YCYIIKH JAPEBECHBIC TTOPOABI TOJIPA3ICISIOT HA TPU
TPYIIbL: MAJIOYCBhIXalOUIUE, CPEIHECYChIXAIOINEe W CHIbHOyChiXatomue. Ha
MPaKTUKE MOKAa3aTEIN YCYIIKU JPEBECUHBI YUUTBHIBAIOTCS MPU PACTHIOBKE ChIPHIX
OpeBeH ¢ TeM, 4YTOOBI TOCJIE€ BBICHIXaHUS MUJIOMAaTepUaIbl M 3arOTOBKU HMENU
3aJIaHHbIE Pa3MEPBHI.

Onpenenenue coaep:kaHust MO3AHEH APeBeCHHBI B TOAUYHOM CJI0€

[To3musis mpeBecnHa OoJsiee TUIOTHAs, TEMHAs W IMPOYHAS YacTh TOJOBOTO
cnos. YeMm cuibHEe pa3BHTa B TOAOBBIX CIIOSX TO3MHSASA APEBECHHA, TEM JIyUIIe
MaTrepuat.

Ha TopueBom cpe3e apeBecunbl (puc.14) B
 pamuasbHOM HaIpaBJICHUN (MepIeHIUKYISIPHO
Dl 0 0 0 L ) R TOJIOBBIM CJIOSIM) HaHOCAT oTpe3ok { mmuHoi  10-20
01/ 85 82 04 0= 0s 07 || MM. C mnomompb0 wu3MepurenbHOH aymbr  JIU-3
- ompenensror TonmmHy (8 ) mo3mHeH YacTu
JIPEBECUHBI KAXKJOTO T'OJIOBOTO CJIOS HAa ydacTke { ¢
touHocthto 70 0,1 mMm. CopepxaHue  MO3gHEH
JPEeBECUHBI ( M ) BEIYUCIISIIOT TI0 hopmyIe:

20,

Puc.14. Onpenenenne
COENKaHud MO3THEN

(10)
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rae

L - JJIINHa 0a3oBOro OTpPE3Ka, MM.
HcneiTanue IMPOBOIAT HAa TPECX 06pa3uax. PCSYJII)T&TBI onpe,ueneHHﬁ 3aHOCAT B

| - cyMMa TOJIIIMH MMO3/IHEH IPEeBECHHBI, MM Ha 062a30BOM OTPE3KE;
2

Tadm. 4.
Tabnuna 4
PCBYJIBTaTI)I OIIPCACIICHUA HO3I[H€ﬁ APCBCCHUHBI
Obmas  |baza Copepxanue (PacdeTHble oka3aTenau Npyu BIaKHOCTH
LIIMpUHA |U3MEPEH |[1031HEHN 12%
JPEBECUH |Uf, JPEBECUHBI, M,
ol % [Ipounocts |IIpounocts |Cpenuss
= ’ £, MM IIPU CKATHH, |[IPU U3rUOE, |JIOTHOCTb,
= 3
< | Rex, R , T/cM
&5 % S 2§i,MM - " Pm
=2 | &8 MITa MITa
O o
T o 1B K

ITo BenmuunHe HOSI[HGﬁ APCBCCHUHBI MOZKHO C I[OCTaTOLIHOI‘ﬁ TOYHOCTBIO
BBIYHMCJIIMTE €€ OCHOBHBIC @HSHKO-MGX&HI/I‘{CCKI/IG CBOMCTBA B 3aBUCUMOCTH OT
mopoAbl ApCBCCUHbI, HAIIPUMCEP:

CpeI[HHH IJIOTHOCTB APCBCCHUHBI:

Pm 129 = 0,012 m +0,276, r/cM> - UI51 COCHBL (11)
Pm 1256 = 0,007 m +0,335, r/em® - mist my6a. (12)
[Ipenen npoYHOCTH NP CHKATUU BIOJb BOJOKOH:

Rk 120, = 1,39 m + 20,7 , MIla - s COCHBI; (13)

Rex 1200 = 1,01 m+ 6,37, Mlla - gy ny6a. (14)

IIpuGopsbl, HHCTPYMEHThI, MaTepUaJIbl: U3MEpHUTENbHAs Tymna Tumna JIN-3;
U3MepUTEIbHas IUHelHKa ¢ 1eHor aeneHus 0,5 mm; obpasisl apeBecussnl 30 x 30 x
10 mm; 20 x 20 x 30 mMM; Tabnuia ¢ MOKazaTeNIMH (PU3UKO-MEXaHUYECKUX
CBOWMCTB JPEBECUHBI PA3JIMYHBIX MOPOJ; BECHI C MOTPEIIHOCTHIO B3BEIIUBAHUS HE
6onee 0,01 r, TexHUYECKHUE; CYITMWIbHBINA MIKad, 00ECIIeUNBAIONTUN BHICYIIIMBAHUE
npesecunsl npu Temmneparype 103 £2°C; 6rokchl ¢ NPUTEPTHIMU KPbINIKAMU;
HoMmorpamma H.H.Uynuukoro; mncuxpomerp; ITaHM€HIUPKYJIb C MOTPEIIHOCTHIO
uzMmepenus He 6osee 0,1 mMm; Baromep 9B-2K.

KonTpoJsbHbIE BONIPOCHI

1. Ha3oBuTe NONM0KUTENBHBIE U OTPUILIATENILHBIE CBOMCTBA APEBECUHBI.
2. B xakoM BHjI€ IpeBECHHA UCIIOJIB3YETCS] B CTPOUTEILCTBE?
3. Kak onpenenuts aOCOMOTHYIO BIaXXHOCTh APEBECHUHBI?

52




4. Kak onpeniensieTcs coiepaHue Mo3AHEN IPEeBECUHbI B TOJUYHOM CIIO€
JPEBECHHBI?

5. Uto Takoe paBHOBECHAS BIAXXHOCTh U KaK MOKHO €€ ONPEICIIUTh?

6. Kak onpenenuTs cpeaHIO MIOTHOCTh IPEBECUHBI?

7. Kak mepecunThIBaeTCs MIIOTHOCTh APEBECHHBI TTPH JIFOO0H BIAXKHOCTH Ha
CTaHAAPTHYIO BJIAXKHOCTh?

8. UTo Takoe ycyIIKa IPEeBECUHBI U KaK OHA OIpeaensieTcs?

Tema 10. Tenou301IIHOHHbIE MATEPHAJIBI.
IIpakTnueckoe 3ansaTue Ne 13
OrnpeneneHre MapKu ¥ BU/Ia TEIJIOU3OJISIIMOHHBIX MaTepUAJIOB.

Hear 3ansaTusi: O3HakomyieHHWE ¢ oOpa3laMd  OpraHUYecKuX U
HEOPraHUYECKUX TEIJIOM3O0JISIIUOHHBIX MaTepuasioB. M3ydeHHe HOMEHKIATYPY
COBPEMEHHBIX  TCIUIOM3OJSAIIMOHHBIX  MAaTepUaJoB HAa  OCHOBE  CTEKJIO-,
MUHEPATBLHOTO BOJIOKHA; PAa3HOBUJIHOCTEW IEHOMOJMCTUPOJIOB. OnpeneneHue
3 (PEKTUBHOCTH MPUMEHEHUS PAa3IUYHBIX TEIUIOM3OJAIMOHHBIX MAaTepHAIOB B
CTPOUTEJIbCTBE.

Xoxa padoThI:

1. V3yunTh 00pa3ibl TEIUION30IALMOHHBIX U aKyCTHUECKUX MaTepUaOB;
2. O3HaKOMHUTCSL C COIyTCTBYIOLIEH HH(pOpManuen (peKiIaMHbIE MPOCHEKTHI,

TEXHUYECKasl XapaKTepUCTUKA MaTEPHAJIOB, UHTEPHET U T.1.);

3. BHecTtu nanHbie B TaOIHITY.

TennousonsayuonuviMy HA3bIBAIOT CTPOUTEIbHBIE MaTepHalla W U3JEus,
npenHa3HauYeHHbIC MJIS HW30JIALMU TEIJIOBBIX TOTOKOB, KOHCTPYKIUH 3MaHUNA U
COOPY’KEHHUM, anmnaparypsbl, TpyOOIpOBOJOB, XOJIOANIbHUKOB.

[To TOCT 16381-77, Tennou30JALHMOHHBIE MaTepUalbl KIACCUPUIUPYIOTCS
MO CJEIYIOIIMM OCHOBHBIM NMpH3HaKaMm: (opMa W BHEIIHUW BUM;, CTPYKTYpa; BH]
UCXOJIHOTO  CBIPbS; CPEOHSASA IUIOTHOCTh; JKECTKOCTb,  TEIUIONPOBOIHOCTH;
roptoyectb. [lo ¢dopme u BHemHeMy BUIY TEIJIOU3OJSALMOHHBIE MaTepUabl
NOJpa3AesAloT Ha: INTyYHble W3AENUs (IUIUTHI, OJOKH, KUPIUYM, LUIUHJIPH,
HOJTYLIMIIUHAPBL, CKOPJIYTbI, CETMEHTBI); PHIXJIbIE U ChIITyune (BaTa, NEepJuT, IECOK);
PYJIOHHBIE U IIHYPOBbIE (MAThI, IIHYPBI, KIYTHI).

Mapka Tenaou30JISMUOHHOTO MaTepuana OTpa)kaeT BEJIMYUHY CpeaHeil
IUIOTHOCTH, KOTOpas BBIpaXkaercst B Kr/M° (pg). COINAacHO 3TOMy IMOKA3aTelo,
TEIUIOU30JISILIMOHHBIE MaTepuaibl HMMEIOT CJIEAYIOUIMe MapKuh: 0co00 HHU3KOH
miotHoctu (OHIN) 15, 25, 35, 50, 75, vuskoit mmotHocTtu (HIT) 100, 125, 150,175,
cpeaneit otHoctH (CII) 200, 250, 300, 350, mnotusie (I1JT) 400, 450, 500.

Mapka TerIon30JSIMOHHOTO MaTepuaia 0003Ha4aeT BEPXHUM Mpeles ero
cpenneir totHocTH. Hampumep, uznenuss mapku 100 Moryt umers po=/5-100
Kr/M°.

[To cTpykType Matepuasbl ObIBAIOT: BOJOKHUCTHIE, 36PHUCTHIE, SITYEUCTHIE.
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[Io BuAy HCXOAHOTO CBIpbsi MaTe€pUalbl OTHOCAT K JBYM TIpYIIIaM:
Heopranuueckue u opranuyeckue.

[Io JKEeCTKOCTH TEIUIOM3OJALMOHHBIE MAaTepUallbl  MOAPA3ACISIIOT  Ha
cnenyromue Buabl: mMsarkue (M) — cxxumaemocts > 30% (Ipu yIenpHON Harpyske
0.002 MlIla), nomyxectkue (I1) — cxumaemocts < 30%(Tipu ynenbHOU Harpyske
0.002 MIIa), xectkue (2K) — cxumaeMocts A0 6%(ripu ynenpHoil Harpy3ke 0.002
MIlIa), nosbimienHon xkectkoctu (ITK) — cxxumaemocts no 10%(mipu ynenbHOM
Harpyske 0.004 MIlIa), nossitiennoi tBepaoctu (T) — cxxumaemocts 10 10% (mpu
yaenbHOU Harpyske 0.1 MIla).

[lo  BO3ropaeMocTH  TEIUIOU3OJIALIMOHHBIE  MaTepuaiabl  OBIBAIOT:
HECropaeMsble, TPYJTHOCTOpaeMbI€, CropaeMbIe.

[Io TenmiaompoBOAHOCTH MaTepuaibl WU U3JEIUS OTHOCIAT K Kiaccam: A —
HU3KOW TEIUIONPOBOJHOCTH , b — cpeaHen TeronpoBoIHOCTH, B — MOBBIIEHHON
TEIJIONPOBOHOCTH.

1. Opeanuueckue mennouzonayuonHvlie Mamepuabi.

Opranuyeckne TEIUIOU30JIAIMOHHBIE MaTepHualibl W3TOTAaBIMBAIOT B BUIE
IUTUT, OOBIYHO KPYITHOPa3MepHbIX. OCHOBHBIM CBHIPHE JUISl UX U3TOTOBJICHUS CITYKUT
JpeBECMHAa B BHJIE OTXOAOB (ONMWJIKU, CTPYXkKa, TOpObUIb, peika) U Apyroe
pacTUTeNbHOE ChIpbE BOJIOKHHCTOTO CTpPOCHUS (xampI1II, coJioMa,
MaJIopa3JIOKUBUIMIICS BEPXHUM TOP(P, KOCTpa JbHA U KOHOILIN).

JI7IsT  TIOBBIIIGHHMS OTHECTOMKOCTH, OHMOCTOMKOCTH M BOJOCTOMKOCTH B
TEIJTIOU3OJSLMOHHBIX MaTepuajiax Ha OCHOBE OpPraHUKH BBOJAST AHTUIHPEHBI,
AHTUCENTUKU U TUIPOPOOU3ATOPHI.

MaTtepuaabl Ha OCHOBE IPEBECHOTO0 ChIPbS

llpesecno-sonoxnucmoie naumot JIBI1 (I'OCT 4598-86) m3roraBiauBamT U3
HEJCJIOBOM  JPEBECHHBI, OTXOJOB JIECONMUIBHON U JepeBooOpadaThIBaroIIeH
IPOMBIIIVICHHOCTH, OyMa)XHOM Makynatypbl, CTEOJIed COJIOMBI, KYKYpPY3Hl,
XJIOMMYAaTHUKA U HEKOTOPBIX IPYTUX PACTECHUM.

Jns ynydileHust OTAEJbHBIX CBOWCTB IUIUT JPEBECHOBOJIOKHHCTAash Macca
MPOMUTHIBACTCS PA3TUYHBIMU XUMHUKATaMU, CIOCOOCTBYIOIIMMHU YMEHbBIIICHUIO
BOJIOTIOTJIOIICHUSI, TOBBIIIIEHUIO OMOCTOMKOCTH M OTHECTOMKOCTH.

[lnuTel  OPEBECHOBOJOKHHUCTBIE B 3aBUCHUMOCTHM  OT  Ha3HA4YCHUS
M3TOTaBJIMBAIOTCS CJICAYIOMIMX BHJOB: CBEPXTBEPAbIC, TBEPJIbIE, MOJyTBEPbIE,
M30JISIIIMOHHO-OT/IEJIOUYHbIC U U30JIAIIMOHHBIE.

Lpesecno-cmpysceunvie naumor JICII. DTOT Matepualbl MoaydaeTcss MyTemM
MIPECCOBAHUSI JIPEBECHOM CTPY)KKH C J0OAaBKOM CHHTETHUYECKHX CMOJI. HX
BBIyCKarOT ogHO- 1 MHOrocaoHbIMU. JICIT nmerot mimmny 2500-2600 MM, mmpuHy
1200-1800 MM, a TonmuHy OT 13 10 ...... MM.

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

IHonuMepHbIe TENJI0U30JAMOHHBIE MATEPHUAJIbI



[leHommacTel — TUCTOBBIE M (PACOHHBIC W3IENHS — MOTYUYalOT BCIIEHUBAHUEM
pa3IMYHBIX  [OJIMMEPOB: TOJHCTUPOJA, TOJTHBUHIIXIOPUIA, TOJIMITUIICHA,
(EHOTBHBIX TOTUMEPOB U JIP. HCIIOIb3YETCs MPECCOBBIN M OECIPECCOBBI METO/IbI
W3TOTOBJICHUSI IEHOTJIACTOB.

Ilenononucmupon — HanOoiee N3BECTHBIM BUJT CTPOUTENLHBIX IEHOIJIACTOB.

becnpeccoebiit nenononuctupod (IICh) cocTouT U3 CKIEUBAIOMIMNXCS APYT C
JAPYroM BCHEHEHHBIX TPaHys MOJUCTUPONA. becrnpeccoBblil MEHOMOIUCTUPOT B
BU/IE JINCTOB U TUTUT MPUMEHSIETCS JIsl TETJIOBOM H30JISALIUU CTEH.

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

Ilenononusunuixiopud — mMatepuall B BUAC TUTHT, TI0O METOJY TMOTyYEHUS U
CTPYKTyp€ aHaJOTHYEeH TPECCOBOMY IMEHOMOIUCTUPONY. lIpuMeHstor mmis
TETUTOU3OJISIIIUN CII0EB KPOBEIBHBIX KOHCTPYKITUH.

Ilenononusmunen — Marepwall TOJTyYaeMbIi Ha OCHOBE IOJIMATHIICHA W
ra3o00pa3yrolux 100aBOK.

2. Heopeanuueckue meniouzonsyuoHHble Mamepuaivl

Heopranuueckne wMaTepuanbl HW3rOTaBIMBAIOT W3 MHUHEPAIBHOTO CHIPbS
(TOpHBIX MOpPOA, LUIAKOB, CTEKJA, BXKYIIMX BEIIECTB, acOecTa W T.N.) K 3TUM
MaTepuaJlaM OTHOCST M3JEIHMsl M3 MHHEpPAJbHOM BaThl, IEHOCTEKIIO, SYEHCTHIC
0eTOoHBI, acOeCTOCOIepKAIINE 3aCHIIIKKM U MACTUYHBIE COCTABbI, a TAK)KE MOPHUCTHIE
3aMOJHUTENH, HCIOJIb3yeMble KAaK TEIUIOM3OJISIIUOHHBIE 3aChIIKU  (KEepaM3HT,
MEPJIUT, BEPMUKYJIIUT).

Mumnepanosammusie uzdenus MoIy4ar0T HA OCHOBE KOPOTKHX U OYE€Hb TOHKHX
MUHEpaIbHBIX BOJIOKOH (MUHEPAIIBHON BaThl), CKPEIUIIEMBIX B U3EJHSI C IIOMOIIBIO
CBA3YIOIIETO WIH IPYTUMHU CIIOCOOAMHU.

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

MunepanbHas BaTa Xpylika, U IpH €€ YKJIajJKke oO0pa3yeTcsi MHOTO IbUIH.
[TosToMy BaTy rpaHyiaupyroT, T.€. MPEBPAIIAIOT B PBIXJbIE KOMOYKU-TPaHyJbl. X
UCIIOJIB3YIOT B KaueCTBE TEIJIOM3OJALMOHHOM 3aChIIKA IYCTOTENBIX CTEH U
nepekpbiTuii. CamMa MHUHEpaibHas BaTa SIBIAETCS Kak Obl moiydabpukaTom, u3
KOTOPOTO BBIMIOJIHSIOT Pa3HOOOpa3Hble TEIUIOM3OJISIIUOHHBIE MUHEPAJIOBATHHIE
U3JIETU.

Munepanvruvle mamsl — TPEACTABISIIOT COOOH JHMCTOBOM WM PYJIOHHBIN
MaTepUall, COCTOSIIUN U3 MUHEPAJIbHOM BAThI, IOKPBITOM C OHOW WJIN JBYX CTOPOH
OMTYMHUHHM3UPOBAHHOW OyMaroil, MpOIIUTHIA MPOYHBIMA HUTKaMU. Pa3Mepbl MaTOB:
nmuHa 3000-5000, mmpuna 500 wau 1000 M.

Martbl  Bbimyckator Mapku 100 (o  BeJMYMHE — IUIOTHOCTH), HX
terionpoBoaHocTs  0,04B1/(M-C). MaTel NOpuUMEHSIOT [ TEIUIOM3OJISIAN
OTPAXIAIOIMIMNX  KOHCTPYKIMI  KWJBIX W NPOMBIIUICHHBIX  3JIaHUM,
TEXHOJIOTMYECKOT0 000pyI0BaHUS U TPYOOIPOBOIOB.

[InuTel W3 MUHEpaNbHOW BaTbl HA CUHTETUYECKOM  CBS3YIOIIEM
m3roraBnuBalOT aauHor 900-1800, mmpunoit 500-1000 u tonmmuoi 40-100 mm.
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ITo mioTtHOCTM MIWMTHI ToApa3AeisitoT Ha Mapku 50, 75, 125, 175, 200, 300.
TennonpoBoauocts ux 0,044 — 0,058 B1/(m-C).

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

[[muTel W3 MUHEpPAJIbHOW BaThl HAa OWUTYMHOM CBSI3YIOIIEM ITOJTYYaroT
CMEUIMBAaHWEM BOJIOKOH MUHEPAJIbHOU BaThl C OUTYMHOM 3MYJIbCUEN WIIA NACTOM C
nocneAyomuM  popmMoBaHueM H  Cymkod  (opmoBouHbIX TUIAT. [nnHa
muaepanoBaTHbIX T 1000-1500 u 2000, mupuaa 500 n 1000, Tommuna 40-100
MM. [To mmoTHOcTH TUTHL AensaT HAa Mapku 200 u 250. TenaonpoBOAHOCTH ILIUAT
3aBHUCHUT OT MapKH M Haxoautes B peaenax 0,06 — 0,076Bt1/(m-C).

MuHepanoBaTHbIe TUIUTHI HA OUTYMHOM CBSI3YIOLIEM CIIYXaT JJisl yTETUICHUS
OecuepavyHbIX MOKPBHITUNA U YepJAYHBIX MEPEKPBITUIA, TETUTON3OJISIIIUN CTEH KUIBIX
U TPOMBIIIJICHHBIX 3[]aHUH, a TaK¥Ke JJIs1 U30JISILIUKU TOBEPXHOCTU MPOMBIILIIEHHOTO
000py10BaHUSI.

Jns u3ossiiuu TpyOOINPOBOJOB IIUPOKO TMPUMEHSIOT MHUHEPATIOBATHBIC
M3ACNUs - MOMYUWIMHAPHI U HWIMHAPKI, 00Jadaroniie TaKUMHU K€ MOKa3aTesIMU
(U3UKO-MEXaHUYECKUX CBOMCTB, UTO U MUHEPAJIOBATHBIC IJIUTHI.

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

[Tponykuus "PokByn" (ROCKWOOL) — wmuH.BaTa Ha KaMEHHOM
(ByJIKAHHMYECKOM ) IOpoJe. OTInYnTEILHBIE CBOMCTBA: 301U,
OTHEYCTONYMBOCTh, 3BYKOHEIIPOHUIIAEMOCTh, BOJOOTTAJIKMBAEMOCTb, CTOMKOCTh K
nedopMarium.

Munepanbnas Bata "PAROC". C nmomombto uznenuii "PAROC" moxHO
YTEIUIUTh BCE YacTu 3AaHusl. OueHb BaXXHO JJIsl MOTPEOUTENS U TO, YTO MpHU paboTe
ATU MaTepHaJIbl HE TPEOYIOT CEIUATBHBIX CTPOUTEIHHO-MOHTAXHBIX HABBIKOB.

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

Matbl ¥ TOJIOCHI M3TOTOBJISIIOT M3 HEMPEPHIBHOTO CTEKJISHHOTO BOJIOKHA,
CKPEIUJIEHHOTO MPOIIMBKON CTEKJIOHHUTHIO. [TOTHOCTE 3THX M3aenuil He Oonee 175
KI/M°, TeILIONPOBOAHOCTD He 6onee 0,04-0,05 Br/(M/C). MaTsl BBITYCKAIOT [UIHHOI
100-3000, mmupunoii 200-700, ToammaoK 10-50 MM.

B Hacrosiee BpeMs pa3pabOTaHO MHOIO HOBBIX MaTepHajoB Ha OCHOBE
CTEKJISTHHOTO BOJIOKHA.

Ternomzonsmuonusie u3nenuss "URSA" mnpencraBnsitor co0oit koBep u3
TOHYAMIIINX CTEKJISHHBIX BOJIOKOH, 0OpaOOTaHHBIX CBSI3BIBAIOIIMM COCTABOM, YTO
o0ecreunBaeT TJIaBHOE JOCTOMHCTBO - BBICOKYIO M3OJISIIHOHHYIO CITIOCOOHOCTH MPHU
HHU3KOM IIJIOTHOCTH.

Bara "ISOVER" - cTeknsgHHas BaTa BBICIIETO Ka4eCTBA, M3TOTABINBACTCS B
OCHOBHOM M3 BTOPUYHO HCIMOJB3yeMOr0 CTEKJa, MecCKa, COAbl W WU3BECTHSKA.
OtrmnuntensHble  cBoiictBa Batbl  "'ISOVER" - BpIcOkasgs  U30IAIIMOHHASA
CITOCOOHOCTh; OTHOCHUTCS K TPYIINE HECTOPAEMBIX CTPOMMATEPHAIOB; AIaCTUYHOCTH;
XAMUYECKasA CTOMKOCTb.
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Ne| HanmenoBan | Mapk | Pasme | Ton | [TnmotHoc | Termon | I'oprouec | OGmacts
ue ac pHI, IMMH | Th, KT/M® | pOBOIH | Th
MNPUMCHCHUA
I | Marepuaia pacur | MM a MM OCTb,
/ udppo Br/MK
I BKOM
1 | Bepmukynur | 100 100 0,055 HI' Bepmukynur
BCITYYE€HHBIN 150 150 0,060 IIPUMEHSIOT B
KayecTBe
200 200 0,065 TEILJIOU30JISIO
HHOM 3aChIIIKH
pH
TeMIeparype
U30JIUPYEMBIX
MOBEPXHOCTEH
oT MuHYC 260
1o wiroc 1100
°C (10 900 °C -
IIPY H30JIALUH
BUOPUPYIOIIUX
MMOBEPXHOCTEH),
ISt
W3TOTOBJICHHS
TETION30JISIIHO
HHEBIX H3JICITHH,
a TAKXKC B
Ka4yecTBe
3aIOJTHUTEIS
TS JIETKUX
OETOHOB U I
IMPUT'OTOBJICHUA
LITYKATypPHBIX
pacTBOpOB.
KoHTpoJibHBIE BONIPOCHI
1. Kakue Matepuaabl OTHOCATCS K TEIIOU30ISAIIMOHHBIM?
2. Yrto maer  HCHOJB30BAaHHWE  TEIUIOM3OJSIMUOHHBIX  MaTepuajoB B
CTPOUTENBCTBE?
3. Kakoil mokaszareyib MCHOJB3YEeTCSd B KA4€CTBE MApPKHU TEIIOM3OJISIIIUOHHBIX
marepuainoB? [Touemy?
4, Kakue Tunbl CTpyKTyp XapakTepHbI JI TEMIOU3O0JSIIMOHHBIX MATEPUATIOB?
S. [IpuBeauTE HOMEHKJIATYPY TEIUION3OJISIIUOHHBIX MATEPHUAIIOB.
6. IloHaTHE MOHTAXHOHN TEIJIOU3OISIIIUN.
1. IIepeuncnure CBOMCTBA TEINIOU30JISIIMOHHBIX MATEPUATIOB.
8. Kakoii TETUJIOU30JISALIMOHHBIN mMarepuall AMEET HauOoJIbIIIee

pacnpocTtpanenue? ONUIIUTE er0 CBOMCTBA.
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Tema 11. KpoBesbHbIe, THAPOU30JISIIUOHHBIC M TEPMETU3HPYIOLIIHE
MaTepHAaJIbl.
IIpakTH4yeckoe 3ansitue Ne 14
OnpeneneHre MapKy U BUJIa KPOBEIbHBIX U THAPOU30JIMPYIOIIMX MATEPUATIOB.

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

MarepuaJbl: 00pa3ibl KPOBEIHHBIX ¥ THAPOU30IUPYIOIINX MaTEPUATIOB.

Xoxa padoThI:

1. N3yunTh 00pa3ibl KPOBENbHBIX U THAPOU30ISALUOHHBIX MAaTEPUAIIOB;

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

3. BnecTtu nanHbie B Ta0auILy.

1. KpoBenbHble MaTEpHraIbI

KpoBenbHble MaTepuanbl MpeIHa3HAYEHBbI ISl 3alUThl OT aTMOC(EpPHBIX
OCaKOB (IOXAb, CHEr, rpaa), T.e. OT KPATKOBPEMEHHOTO (IEPUOIUYECKOrO)
BO3JICMICTBHUS OCAJIKOB.

KpOBeHBHBIC MaTCpUaJIbl IIOAPA3ACITIAIOTCA:

- 10 BUJIy MUCXOJHOTO CBIPbS — Ha METa/UNIMYecKHe (U3 CTaJId, aJIOMHUHHS,
MEI W APYIHMX METaJUIOB, a TaKkKe WX CIUIABOB), KEPaMHUYECKHE, MOTydaeMbIe
00XKUTOM TJIMHSHOTO CBIPbS (uepenuia), IIEMEHTHO-BOJIOKHUCTHIE
(acOecTOlIEMEHTHBIE, CTEKJIOIEMEHTHBIC), IIACTMACCOBBIC (CTEKJIOBOJOKHHMCTBIN
MJACTUK, OPraHUYECKOE CTEKJIO0), IEMEHTHO-TiecYaHHbIe (OETOHHBIC) YEpEemullbl,
OuTyMHBIE (Ha OCHOBE OMTYyMa, JIETTS, TOJIMMEPOB U UX CMECcei);

- 110 KOH(UTYpaIUK — Ha TUIOCKHUE, BOJTHUCTHIC, TTa30TpeOHEBIE, TPEOHEBBIC;,

- o gopme Ha

o PYJIOHHBIE — TOJIOTHHINA IMPUHOM OKoJo 1 M u gmuHOM 7...20 M,
MOCTABJIIEMbIE HA CTPOUTEBHYIO IUIOMIAJKY B PYJIOHAX;

o JUCTOBBIE W IITYYHbIE — MEJIKOPAa3MEpPHbIE TIOJIOCHI M  JIUCTHI
(muorapio MeHee | 1 2 M” COOTBETCTBEHHO);

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

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

M).
Br160p TOro MM HHOTO TUIA MaTepuaa 3aBUCUT OT MHOTUX (paKTOPOB:
® KOHCTPYKTHBHBIX (Yr0Jl HAKJIOHA KPBIILIU, MATEPHAJI OCHOBAHMUS);
® TEXHOJIOTMYECKHUX (IMPOCTOTA YyCTPONUCTBA MOKPBITHS );
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® APXUTEKTYPHO-IEKOPATUBHBIX (KeTaeMblidl LIBET U (PakTypa MOBEPXHOCTU
KpPOBJIN);

® HYKOHOMHUYECKHUX (CTOUMOCTH U IOJTOBEYHOCTD).

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

PynonHble Marepuanbl MOTYT OOecneuuBaTh BOJOHENPOHUIIAEMOCTh
Jake TpU HYJIEBBIX YKIOHAX, a BEPXHUU TNpenesl PEKOMEHIYEeMbIX YKJIOHOB
cocraBisier 45-50 °C. KpoBenbHbIiI KOBEp M3 COBPEMEHHBIX PYJOHHBIX
MATEPUANIOB, KaK MPaBWIO, sBISETCS ABYXCIOMHbIM. [loaTomy paznuyaror
MaTepUabl 751 HUKHETO U JUIsl BepXHero cios. Bec 1 kB./M KpoBenbHOTO KOBpa, B
3aBHCHMOCTH OT BHJIa MaTepuaja U KOJIMYECTBA CIIOEB COCTABISIET, MPUMEPHO, 5-12
KT.

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

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

BaxxHpIM 1maroM B pPa3BUTUU PYJIOHHBIX MAaTE€pUajOB CTaja 3aMEHa
OMOJIOTUYECKH HEJOJTOBEYHOM KapTOHHOW OCHOBBI HE THUIOIIUMH MaTepUalaMu:
CTEKJIOXOJICTAMH, CTEKJIOTKAHSAMH W T.M. (OMTYMHBIE MaTepUaabl Ha HE THUIOIINX
ocHoBax). Ilpm »a3ToM Kpome OHOJOTHYECKOW OJTOBEYHOCTH MaTepuasa
YBEJIMYHIJIACh U €T0 MPOYHOCTh, B TO BPEMs KaK OCTAJbHBIC MUHYCHI, MPUCYIIHAC
OUTYMHBIM MaTe€pualiaM OCTaINUCh. JTO, B IEPBYIO OYEPEIb, MPOOIEMBI, CBI3aHHBIE
CO «CTapeHuem» OuTyma.

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

K mpeumymiectBam BceX PYJOHHBIX MAaTEPHATIOB MOXHO OTHECTH TO, YTO
OHHM, BHE 3aBHUCUMOCTH OT YCJIOBHA TMPOU3BOJCTBA pPabOT U COCTOSTHUS
MOBEPXHOCTH, CO3/Ial0T U3OJAIMOHHBIN CIIOM C HEOOXOAMMOW TrapaHTHPOBAHHOMN
TOJIIUHOM.

K HemoctaTkam pyTOHHBIX KPOBEIBHBIX MaT€PUATIOB OTHOCUTCS OOJBIIOE
KOJIMYECTBO IITBOB (HaxJIecToRB) npu W3TOTOBJICHUH KOBpa.
Jlis  ycTpoiicTBa  pyJIOHHOTO  BOJOM3OJSIIMOHHOTO KOBpa PEKOMEHIYETCS
NPUMEHATh OWTYMHBICE W OWTYMHO-TIOJIMMEPHBIC MaTepuajbl HAa HETHUIONICH
CTEKJISIHHOM, CHUHTETUYECKOW WM KAPTOHHOM OCHOBE WIIM DJIAaCTOMEPHBIE
BYJIKAHM30BAHHBIC TUICHOYHBIE MaTepuaibl, a TakKe€ MAaCTHYHBIE MaTEpHaIIbI.
AHanornyHble  MaTepHabl  PEKOMEHIyeTCS MPUMEHATh JJIS  yCTPOMCTBA
napou3oyiauu. PyroHHBIE MaTepuanbl Ha KApTOHHOW OCHOBE C OWTYMHBIM
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BSDKYILIMM JOITYCKAETCsl IPUMEHSATh JUIsl yCTPOMCTBA BOJOU3OJIALIMOHHOIO KOBpA B
KPOBJISIX BPEMEHHBIX 3[JaHUI U COOPYKEHUI CO CPOKOM CIIy>KOBI 10 5 JIeT.

2. I'mapon301sIiMOHHBIE MaTEPUATIBI

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

yIPYTOIJIACTUYHBIE.
Kuakue ruipon30JsilHOHHbIE MATEPHAJIBI MOTYT OBITh MPOMUTOYHBIE U
IJIEHKOOOpa3ylomue.
[IponutoyHbie MaTepuayibl — KUAKOCTH, MPOHUKAIOIIMUE B  TOPHI

MOBEPXHOCTHBIX CJIOEB MaTepualia, co3JaBas BOJOHENPOHHUIIAeMbIH Oapbep, 100
ruapodoOu3upyonme MOBEPXHOCT, TOp (OMTyMBI H  JICTTH, IPONHUTKA
MOJIMMEPaMH, KPEMHUHOPTaHUYECKUE )KUKOCTH).

HMHBEeKIIMOHHbIE MaTepHallbl — HATHETAIOT B MOPHI M30JUPYEMOTO MaTepHana
MOJ1 JaBJICHNUEM (TOKCHUIHBIE CMOJIBI, TOJMMEPHBIE TUCIIEPCHH).

[Tnenkoobpasyrome MaTepraibl — BA3KOKUAKUE COCTaBBbI, KOTOPBIE MOCIE
HAHECCHHs] HA TMOBEPXHOCTh H30JUPYEeMONW KOHCTPYKIIMKM OOpa3yloT Ha HeH
BOJOHEIPOHUIIAEMYIO IUICHKY (pa3KWKEHHbIE OUTYMbl, OUTYMHBIE 3MYJbCUU,
JIaKH, SMAJIH ).

IlacToo0pa3Hble TI'MAPOU3OJIALMOHHbIE MATEPHAJBI HCIOJB3YIOT Kak
00Ma304HbIE U MPUKIICUBAIOLIHE.

OOMa3ouHble MaTepuajbl, MOCIE HAHECEHHs OO0pa3yloT Ha HU30JIUPYEMOM
MOBEPXHOCTH JIOCTATOYHO TOJICTBIA TUAPOU3OISIIMOHHBINA CJI0M (MACTUKH, ITACTHI).

YupyromiacTuuHble THAPOU30JISALUMOHHBbIE MATEPHAJIBI TIPEICTABIICHbI
PYJOHHBIMH ~ MaTepuaiaMu (O€30CHOBHBIMA W HA PA3IMYHBIX  OCHOBAX),
aHAJIOTUYHBIE KPOBEILHBIM.

Mapka ¢

Noxt/ HaumenoBa OcHoBANM Toamu | 'mokoc | Obnactb Pexomenayemoe
I HHUe pacun$poek | Hal Th Ha NPUMEHEHH | KOJHUYeCTBO
MaTepuania oii caost Opyce a1 cJ10eB

PyJjioHHBIE KPOBeIbHBIE MAaTePHAJIbI
K-c¢ IMonmacTep npumensiercst | bukpoct
KPYITHO3EPHHC JUIs HAHOCHTCS B
TOM MOCHIKON CrexnoTka yCTpoiicTBa OJIMH CJIOH mpu
C JIMLIEBOM Hb BEPXHETO BOCCTaHOBHUTEJb
CTOPOHBI U CTexIoXoN ciost HOM PEMOHTE
HOJ‘II/IMG?HOI/I or R8s KPOBEIBHOTO | CTaporo
TUICHKOH ¢ KOBpa TIOKPBITHS, U B

1 Buxpoct —— , 0°C, e 1Ba IpH
CTOPOHBI BBILIC OpraHU3aIx
MIOJIOTHA HOBOT'O

KPOBEIBHOTO

II-c IommacTep IPUMEHACTCS. | yopna 6o mpu
MfHKO?’epHHST CTexIoTKa At . KaIlUTaIbHOM
O TIOCBITIKO o YCTPOHCTBA | henionre.
I HIDKHHAX
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TTOJIMMEPHO T CTeKItoxout CJI0eB
IJICHKOM ¢ CT KpPOBEJIBHOTO
JINLIEBOU KOBpa U
CTOpPOHBI U TUIPOU30JISL]
NIOJINMEPHOU 5051

MIJICHKOM ¢ CTPOUTENIbH
HIDKHEH BIX

CTOPOHBI KOHCTPYKIIH
II0JIOTHA UJIA 178
MEJIKO3EPHUCT

Ol OCBINIKOM C

00enx CTOpOH

N10JIOTHA

KoHTpoJibHBIE BONIPOCHI

=

Kaxkue TepmoriacTHyHbie 1 TEPMOPEAKTUBHBIE MMOJIUMEPHI IPUMEHSIOT B
CTPOUTENBCTBE?

[IpuBenuTE HOMEHKIATYPY MAaT€pUAIOB HA OCHOBE OMTyMa.

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

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

NN

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

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

O06opynoBaHKe U MaTEPUATIBI:

1. Ans6om pabouux yeprexeit "Kommnektasie cuctemMbl KHAY®";
2. b.A. bynanos, B.B. ITormnasckuii, TexHoIOTHSI MOHTa)Ka KapKacHO-
OOLIMBHBIX KOHCTPYKUUH, yueOHuk s HI1O;

Xoa padoThi:

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

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

2. BUJIBI KPOMOK;

3. pasmepsnl ['KJI
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Tabnuna pe3ynbTaToB

HanmenoBanme TUIICOKAPTOHHOI'O JIUCTA

LIBeT xapToHa

[BeT MapKUpOBKHU

OO6wrunsbrit (I'KJT)

Bnarocrotikuii (I'KJIB)

Oruecroiikuii (I'KJIO) ¢ noBsiieHHON

COIMPOTUBJIACMOCTBIO BO3H€IZCTBPIIO OTKPBITOI'O

I1aMCHU

Brnarocroiikue (I'KJIBO) ¢ noBbitieHHoOM
COMPOTHUBIISIEMOCTBIO BO3ICCTBUIO OTKPBITOTO

Trrras rATYTY

Tabnuia pe3ynbTaToB

HaunmenoBaunue

Tommunaa, MM

[[Iuprna, MM

Jnuua, Mmm

I'KJI

I'KJIB

I'KJIO

I'KJIBO

Tabnuia pe3ynbTaToB

Buaer kpomoxk

VYcnoBHBIE 0003HAUCHUS
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Tecrt:

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

2.065w1unbie ['KJI nMeErOT 1IBET KapTOHA:

1. 3eNeHbIi
2. ["omy6oi
3. Cepniii

4. Kpachsrii

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

4. I'BJIB npuMeHsItoTCs 1151 OOJIMIIOBKU TTOMEIIICHUIA:
1. Cyxux
2. C MOBBIIIEHHOW BIaYKHOCTBIO
3. C Bo3aeiicTBHEM OTHS

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

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

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

Tema 12. MaTepuaJibl Il OTAEJIOYHBIX PadoT.
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IIpakTuueckoe 3ansaTue Ne 16
2. Omnpeenenyie KayecTBa KePaMUYECKUX TUTUTOK.

I.[e.m; 3AHATHUA: HAYYHUTHCS 110 BHCIIHUM IIPU3HAKaM U Ha OCHOBaHWH
HECJ0KHBIX MCIBITAHUM OIpCACIIATh KAUCCTBO KEPAMHUYCCKUX IININTOK,

MPUMEHSEMBIX JUIsl BHYTPEHHEH OOJIHMIIOBKH CTEH.

HNHCTpyMEHTBI, MPUCTIOCOOICHUS 1 MATEPHAIIBI:

1. [IITaHTEHUUPKYJIb
2. MeTamm4ecKuid yroJbHUK
3. JIuneiika

Xoa pab6oThi:

OnpenenuTs OAHOTOHHOCTD IIBETA JIULEBBIX TOBEPXHOCTEHN TIIIUTOK.

Jnst 3TOrO yCTaHaBIMBAIOT BEPTHUKAJIBHO HA OTKPBITOM MECTE LIUT
100 1 M2 U yKIaAbIBaIOT HA HETO TUIMTKHU BIUIOTHYIO APYT K APYTY.

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

e Onpenenuth Hanuuue AedeKToB (TPEIIH, MOCEUEK, [IEKOB, IEPOUH,

3a3yOpuH U T.1.).

e  Hanuuue HEBUAMMBIX  TPEILIUH ONPEACHSAIOT  HA  CIyX, DyTEM
IIPOCTYKMBAHUS JIEPEBSIHHBIM WM METALIMYECKUM MOJOTOYKOM Mmaccor 0,25 kr.
[1muTKH, MEIOIIKE TPEIMHBI, IPHU MPOCTYKUBAHUU U3JIAI0T IPeOe3Kalnil 3BYK.

e (C 1mOMOWBI MWTAHTEHUUPKYJId € ToyHOCThio g0 0,2-0,3 wMm
U3MEPUTH Pa3Mephl INIMTOK U ONPEIEISIOT OTKIIOHEHUS OT HOMHHAIBHBIX pa3MepoB
0 JIMHE, IIUPUHE U TOJIIIUHE.

e MeTamIM4ecKuM YrOoJbHUKOM MPOBEPUTH MPABWIBHOCTH MPSIMBIX YIJIOB
TUTUTOK (KOCOYTOJIBHOCTD).

Jns 3TOro yroiapHUK IMOCIEN0BATEIbHO MNPUKIAABIBAIOT KO BCEM yTJaM
IUTUTKKA TakK, 4TOObI OJIHA €r0 CTOPOHA IUIOTHO MpuWJierajlia K TpaHu IUTUTKU, U
U3MEPSAIOT HauWOOJBIIUK 3a30p MEXAY JPYyroil CTOPOHON YTOJIbHUKA M TPAHBIO
TUJTUTKH.

e OnpenenstoT KpUBU3HY JIMLEBOW IOBEPXHOCTH IIJIUTOK.

Jlnst 3TOro JIMHEWKY MOCTAaBUT peOpOM MO AMArOHAIM TUIMTKU U U3MEPUTH
OpYrol JIMHEUKOW HamOOJbLIMN 3a30p MEXKAY MMOBEPXHOCTHIO IJIUTKH U PEOpOM
JINHENKU.

Tabnuia pe3ynbpTaToB

HaunmMenoBaHnue mimTok

dopma IUTUTOK

HoMunanbHbie pa3Mepbl, MM

Ne n/m HanmeHnoBanue nokazarens Pesynbrar
onpezaeneHs

1 OIIHOTOHHOCTB LIBETa JUIIEBOM MOBEPXHOCTHU
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2 CocrosiHue JTUIEBOI TOBEPXHOCTH (HATUINE
ne(eKTOR)
3 Hannune HeBUAMMBIX TPEILUH
4 OTKJIOHEHUE OT JIMHEWHBIX Pa3MEPOB, MM:
a
b
h
5 KocoyronbHocTh, MM
6 KpuBu3Ha IUIIEBON IOBEPXHOCTH, MM

ITo pe3ylibTaTaM OIIPCACICHHUA JAdTh 3aKIHOYCHHUC O KaYCCTBC KECPAMHUUYCCKUX
IININTOK JJISA BHYTpeHHGﬁ 06JIPIIIOBKI/I CTCH.

KOHTpOJIbHLIe BOIIPOCHI

1. ITo xakuM MOKa3aTeNIsIM OIPEIEIISIETCA KAYeCTBO KEPAMUUECKUX TIIIUTOK?

2. Kakne nedekTsl TuI1eBOM MOBEPXHOCTH KEPAMUUYECKHUX IUNIUTOK BhI 3HaeTe?

3. Kak onpenensgeTcsi TepMrUYecKas CTOMKOCTh KEPAMUYECKUX TIITUTOK?

4. Kakum 1mokasaTesieM OlIEHUBAETCA TBEPAOCTD JUIIEBOM MOBEPXHOCTH TIJIUTOK?

5. Kakum BopomoriomnienneM no I'OCT 6141B91 nomxHbl 007a4aTh IUIATKH
KepaMHU4YECKHE JIJIs1 BHYTPEHHEW OOJIMIIOBKU CTEH?

4 CEMECTP

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

CTPOUTEJIbCTBE. N3ydeHue HOPMATUBHO-TEXHUYECKUX JIOKYMEHTOB B
crpoutenbcTBe: CHull, CITJIC, ECK/, CII, EHuP u ap.

OO0wmue cBegeHus

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

B Heé BKIIFOYEHBI BCE HOPMATUBHO-TEXHUYECKUE JOKYMEHTBI: PErJIaMEHTHI,
HAllMOHAJIbHBIE CTAHJAPTHI, COOPHUKH TEXHHUYECKMX HOPM IO CTPOUTEILCTBY M
Ipyrue.

HopmaTuBHO-TEXHUYECKHE TOKYMEHTBI B CTPOUTEIILCTBE:

- HOPMAaTUBHO-TIPAaBOBbIE  JOKYMEHTBI, HCIOJb3yeMble MpHU pa3paboTke
MIPOEKTHOM JOKYMEHTALIUU
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- HOPMAaTUBHO-TIPABOBBIE  JTOKYMEHTBI, HCIIOJb3yEMbIE IIPU  BO3BEACHUU
00BEKTOB CTPOUTENILCTBA

- HOPMAaTHBHO-TIPABOBEIE JOKYMEHTHI B 00JIaCTH YHEProcOepeKeHUs

- HOPMATHBHO-TIPABOBbIE ~ JOKYMEHTBI,  HMCIOJb3yE€MblE B  IpoOIECcCe
AKCIUTyaTal 00bEKTOB

Crpoutenbubie HOpMbl W TpaBuiia (CHull) — COBOKYNHOCTh MPUHSITHIX
OpraHaMy  HCIOJHUTENbHOW BJIACTH HOPMATHBHBIX AaKTOB  TEXHUYECKOTO,
SKOHOMMYECKOTO M IPABOBOT0 XapaKTePa, PErIAMEHTUPYIOIIUX IPOEKTUPOBAHUE U
CTPOUTENBCTBO.

Cucrema mnpoekTHOM JokymeHTanuu st ctpoutensctBa (CILIC) -
KOMILIEKC HOPMAaTUBHBIX OpraHMU3alMOHHO-METOANYECKHUX JTOKYMEHTOB,
YCTaHABJIMBAIOIIMX  OONIETEXHUYECKHEe  TpeOOBaHMs,  HEOOXOAMMBIC IS
pa3paboOTKH, ydeTa, XpaHEHUs M MPUMEHEHHUS NPOEKTHOW JIOKYMEHTAlUU IS
CTPOUTEIHCTBA 00BEKTOB PA3IMYHOTO HA3HAYCHUSI.

Enunas cuctema koHcTpykTOopckod aokymentanuu (ECK/[) — kommuiekc
roCyJapCTBEHHBIX CTAHAAPTOB, YCTAaHABIMBAIOIIMX B3aMMOCBSI3aHHBIE IMPABUIIA,
TpeOOBaHUS U HOPMBI o pa3palboTke, 0 opMJIIEHHUIO U
00pallleHHI0 KOHCTPYKTOPCKOM TOKYMEHTAIlMU, pa3padbaTbiBaeMON U MPUMEHSIEMON
Ha BCEX CTaJAMSIX KU3HEHHOIrO LIMKJIA U3Aeius (Ipu NpOEKTUPOBAHUU, pa3paboTKe,
M3rOTOBJICHUH, KOHTPOJIE, TPUEMKE, IKCILTYyaTallMi, PEMOHTE, YTUIU3ALUN ).

CBoibl TpaBUJI MO MPOEKTUPOBaHUIO U cTpouTenbcTBY (CII) ycranaBnuBaroT
PEKOMEH/IyeMble IIOJIOKEHHUST B pa3BUTHE U oOecledeHue 00s3aTeNIbHbIX
TpeOOBAaHMI CTPOUTETHHBIX HOPM, NPABWI W OOIIETEXHUYECKHX CTaHAapTOB B
KaX/I0M IIPOEKTe 0OOCHOBBIBAIOTCS HanOoJiee pallMOHAIbHBIE METO/AbI BO3BECHUS
3JaHUA U COOPYKEHHUMW, CPOKH HX CTPOMTENBCTBA. [IpOEKTHBIE pelIeHUs HaXOIAT
OTPaXEHUE B CMETHOW JOKYMEHTALlMHU, ONPEIECIAIOMEH CTOMMOCTh CTPOUTENBCTBA
NPEANPUATUAN, 3[aHUN U COOPY>KEHU (KamUTaIbHbIE BJIOKEHUS).

EHuP (eauHble HOpMBI M pacleHKH) — 3TO CBOJ JOKYMEHTOB,
pErlaMeHTUPYIOUINI €IMHbIE HOPMbl U PACLICHKU Ha CTPOMUTENbHBIE, MOHTAXKHBIE,
PEMOHTHO-CTPOUTENBHBIE PAOOTHI U MOJCOOHBIE PAOOTHI B PA3IUYHBIX YCIOBUSX (B
T.4. TOJABOJIHBIE, TOPHOIIPOXOAYECKHE, IIAXTOBbIE PAOOTHI).

Kpome Toro, B crpourensctBe ectb ['OCThI, ycTranaBnuBaromue
TEXHUYECKUE  XAPAKTEPUCTHUKM  CTPOMUTENBHBIX  MaTEpUaNOB, U3JIETUH U
KOHCTPYKIMKA. OHH SBJISIOTCS ASTAJIOHOM, IO KOTOPOMY CBEPSIIOT KayeCTBO
OPOAYKIIMU U3TOTOBUTENH, TOTPEOUTENTN U MOCTABIIUKH.

[Tpu pa3paboTke MPOEKTOB YUUTHIBAIOTCSA MOCJIEAHUE JTOCTHKEHUS HAYKU U
TEXHUKH, YTOObl K OKOHYAHUIO TNPOECKTHUPOBAHUS M CTPOUTEILCTBA 3JaHUE HE
OKa3aJI0OCh MOPAJIbHO YCTapEBUINM.

KoHTpoJibHBIE BONIPOCHI:
1. Kakue HOpMAaTUBHO-TEXHUYECKUE TOKYMEHTHI BbI 3HaeTE?
2. Kakwue paznensl Bxonaar B coctaB CHull?

3. Uewm ompenensieTcs Ka4eCTBO U SKOHOMUYHOCTh CTPOUTEIHLCTBA?
4. Yro takoe EHuP?
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5. B uyem 3akmrouaercs HazHaueHue ctangapToB CITJIC?

Tema 15. OcHoBBI cTpOUTENLHON PUHKH.
IIpakTn4yeckoe 3ansitue Ne 18
1. TemnoTeXHHUYECKHUI pacyeT OrpakIar0IINX KOHCTPYKIIHIA

Heas 3anarus: lVcxoas W3 [JaHHBIX MaTEpPUANIOB, COCTABIISIOLIUX
KOHCTPYKIIMIO OTpaXJaloIIMX JJIEMEHTOB U HMX XapaKTePUCTUK OMNPEACIIUTh
TOJIIMHY CJIOS YTEIIUTENs. BBIMOIHUTE TETUIOTEXHUYECKHUI pacueT orpakaaronei
KOHCTPYKIIMU CTEHbI 3JaHUs, UCXOJS W3 PAIMOHAIBHOIO MOJA00pa MaTepualioB
OrpakIalOIIMX KOHCTPYKIUNA OOBEKTa C Y4YETOM COBPEMEHHBIX TpeOOBaHUN K
MUKpPOKJIUMATy BHYTPU [OMEUICHUS: YMEHBIIEHHUS MacChl U TOJIIMHBI
KOHCTPYKIIMH 32 CYET UCTIOJIb30BAHMSI COBPEMEHHBIX CTPOUTEIIbHBIX MaTepUaIoB.

Oo0mue cBeaeHus

CTpouTensCTBO 3JaHUM JOJDKHO OCYIIECTBIATBCA B COOTBETCTBUM C
TpeOOBAaHUSIMU K TEIJIOBOM 3alIUTE 3IaHUU N1 00€CTieYeHUsl YCTaHOBJICHHOTO JIJIst
NPOXKWBAHUS M JICATEIBHOCTA  JIIOJEM  MHUKPOKIMMAaTa B  IMOMEUICHUSX.
JIOJITOBEYHOCTh OTPAXKAAIONINX KOHCTPYKIUN CleAyeT 00eCleuuTh MPUMEHEHUEM
MaTepuasios, MMEIOLINX HAJUJIC)KALLY IO CTOMKOCTH (B1aroCToMKOCTb,
MOPO30CTONKOCTh, OMOCTOMKOCTH U TIp.)

CtpouTeNbHBIMU HOPMaMU M TpaBUJIAMU YCTAaHABIMBAIOT TPEOOBaHUS K
IIPUBEACHHOMY COIPOTHUBJICHUIO TEILIONIEpEAAdYe OTPAXKIAIINUX KOHCTPYKIUHU
3[aHUs, OIPAaHUYCHUIO TEMIEpPaTypbl  TEIUIOYCTOWYMBOCTA  OTPAXKAAOLIMX
KOHCTPYKLIMHM B TEIUIbIM IEPUOJ I'0oJa U MOMEIICHUN 31aHUNA B XOJIOJHBIA ITEPUOT
roja.

BrnaXHOCTHBI pEXUM TOMENIEHWW 3JaHWK B XOJOJHBIM MEpHUOJ roja B
3aBUCUMOCTH OT OTHOCUTEIBHOW BIIAXKHOCTH M TEMIIEPATYPhl BHYTPEHHETO BO31yXa
yCTaHaBJIMBAETCsl MO  Tabnuie. YCIOBHUS — OKCIUTyaTalldd  OTPa)KJarolIux
KOHCTpYKIUH (A win B) onpeaensroT B 3aBUCMMOCTH OT BJIQXHOCTHOT'O PEXHMa
MMOMEIIEHUN U 30H BJIAXXHOCTU pailOHa CTPOUTEIIBCTBA.

Xoxa padorsr:
1. BHUMaTenbHO 03HAKOMUTECS C 3aJJaHUEM.
2. [IpaBuiIbHO BBIOpATh PACUETHYIO CXEMY.
3. BBITIOTHUTH TEMJIOTEXHUYECKHUM paCYET CTEHBI U KPBIIIU, UCTIOJIb3YS
METOJIMYECKHUE YKA3aHUS 10 BBIMOJHEHUIO TEIJIOTEXHUYECKOTO pacyeTa.
4. Opopmuts pacuetsl Ha popmare A4 B iporpamme « WORD».

IIpumep BbINOJHEHUS TEIIOTEXHUYECKOr0 PacyeTa HaApyKHOM
KUPIUAYHOU CJOUCTOM CTEHBI )KIUJIOT0 A0MA.
HcxoaHble JaHHBIE:
1. Paiton ctpourenbcTBa — r. Kazans;
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2. PacuetHas Temmeparypa BHyTpEHHETO0 Bo3ayxa - tiy=+20°C (cnpaBounas
TabIuIa);

3. Bna)XHOCTHBIN pEXUM IMOMEIIEHUHN - HOPMAJIBHBIN;

4. 30Ha BIQYXHOCTH — HOpMauTbHas (110 nprioxkenuto 6* Crull 23-02-2003);

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

PacueTrnas cxema:
3agaemMcs TONIMMHON KUPIUYHBIX CTEHOK M YTEIUTUTENS MEXIy HUMU. Pacuer
IPOU3BOIMM METOJIOM MOCIEA0BATEIILHOTO MPUOIMKEHHUS:
Marepuait CTeH U yTEIIUTENS IPUHUMAETCS COTJIACHO 3aJaHusl.
1. CunukaTHslil kupnud, p,=1800 Kr/M>;
2. Bo3ayuiHasa npociionka
3. YTennurennb — NEHOMOIUCTUPOI, p,=40 Kr/m>
4. Iapousossiuus
5. IlITyKaTypKa U3 [EMEHTHO — [IECYaHOT0 PacTBOPa, Po=1800 kr/m>

0,12
0,01
Pacuer:
1. Onpenernsiem rpayco — CyTKH OTONMUTEIBHOTO IEPUOAA

Do=(tin-the)* Znt (1)
D¢=(20+5,2)*215=5418°C, cyr
tn=-5,2 °C ; Z=215 cyr. (1o tabnuue 1 CHull 23-01-99*)

2. OmnpeniensieM HOPMHPYEMOE COTIPOTUBIICHHE TEIJIONEPEIaun M0 PopMyJie:
Rreg=a* Dgtb (2
a=0,00035
(o Tabsmue 4 Caull 23-02-2003)
b=1,4
Ries=0,00035%5418+1,4=3,3 (M**°C/Br)

3. OnpenensemM TEPMUIECKHUE COMPOTUBIICHUS OT/ICIIBHBIX CJIOCB
OTpaXKJAroIIeH KOHCTPYKIIUU 1O hopMyIie
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R=c/\ (3)
R,=0,12+0,38/0,87=0,574, m**°C/Bt
R,=R41=0.15 (mpunoxenne 4, CHull 11-3-79),
Rs=0,12/0,050=2,4, M**°C/BT
R,=0,005/0,17=0,029, M**°C/Bt
R<=0,02/0,93=0,21, M**°C/Bt
Ri=R1+R+R3+R4+Rs
R=0,574+0,15+2,4+0,029+0,021=3,17 (M*°C/BrT)

4. OnpenensieM MPUBEICHHOE COMPOTUBIICHUE TEILIONEpe1aun
Ro=R4§+Rt+R=0,11+3,17+0,043
R4=1/8,7=0,11
R«=1/23=0,043
R.=3,32, M*°C/Bt
5. CpaBHuBaeM 3Ha4eHUSA Ry U Rygy
Ry=3,32>R=3,3

VYcnosue cobnronaercs, TOIMKUHA CTEH U YTEIIIUTENS 3alIPOCKTUPOBaHa
BEPHO.

Tema 15. OcHoOBBI cTpONTENBHON PU3NKH.
IIpakTnueckoe 3ansaTue Ne 19
2. OrmpezenieHUe TOJIIUMHBI CIIOS YTEIUTUTENS HAPYKHOUM CTEHBI 3/JaHUS T10

3aJaHHOMY BAapHAHTY KINMATHUYICCKHUX YCHOBHﬁ.

Hear 3anaTus: UMcxoad w3 [OaHHBIX MaTEpPUANOB, COCTABISIOIIMX
KOHCTPYKIMIO OTlPAKIAIOINIMX DJIEMEHTOB M HX XapaKTEPUCTHUK OIPEIEIUTh
TOJIIIMHY CJIOS YTETUIMTEINS. BBIMOIHUTD TENIOTEXHUYECKUN PACUET OTrpaXKaarolIen
KOHCTPYKIMU CTEHbl 3JaHUS, MCXOJAS W3 PAlMOHAIBHOIO MOJA00pa MaTepHalioB
OrpakIA0IMINX KOHCTPYKUHUA OOBEKTa C YYETOM COBPEMEHHBIX TpeOOBaHUW K
MUKPOKJIUMATy BHYTPHM T[IOMELIEHUS: YMEHBIIEHHS MacChl U  TOJIIMHBI
KOHCTPYKIMH 32 CYET UCIIOJIb30BAHNSI COBPEMEHHBIX CTPOUTENIBHBIX MATEPUAJIOB.

[Tpu BeIMOTHEHUU PAOOTHI UCTIOIB30BATH JAHHBIE CTPOUTEIBHBIX HOPM U

IIPaBUII:
1. CHulI 23-01-99* CtpoutenbHas KIMMATOIOTHS

2. CHull 23-02-2003 «TemmoBas 3amnmra 30aHAN»

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

Bapuant Nel Bapuant Ne2
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1.Paiion crpoutenscTBa-T. Kazanp

2.3maHue - )KUIOH JOM

3.Matepuan HapyKHbIX CTEH — KUY
cruKatHbI p=1800 kr/m°

4. Yremnureinb — nexonoauctupon p=100 Kr/M>
5.KonugectBo cioes- 3

Bapuant Ne3
1. Paiion crpourenscrBa-r. CapatoB

2. 31aHue — JETCKUH cal
3. Marepuan HapyXHbIX CTEH —
KepaMm3uToOeToHHBIC 010KK p=1200 Kr/m®

3
4.Yrennmutens — nenononnyperan p=80 Kr/m

5.KomnuecTBo citoes- 2

Bapuant Ne5

1. Paiion crpourenscrBa-r. [lepmb

2. 3manne — o0IIEKUTHE

3. Marepuan HapyXHbIX CTEH — KUPIUY

rHSHBIA p=1700 xr/M3

4.Yrennurenb — MUHEPAJIOBATHBIE IUTUTHI

p=75 kr/m3

5. KonnuectBo citoes- 3

Bapuant Ne7

1.  Paiion ctpourenscrBa-T. Ilensa

2. 31aHMe — TOPTOBBIN LIEHTP

3. Marepuan Hapy>KHBIX CT€H — KUPIHY
cunukaTtHbii p=1800 kr/m3

4.  VYrermurenb — URSA p=60 kr/m3

5. 5. KonmuectBo cioes- 2

BapuanT Ne9

1.  Paiion cTpourenscTBa-T. M>keBck

2. 3manue — JeTCKUI caj

1

Marepuan Hapy>KHbIX CT€H — KUPITHY

riHAHBI p=1600 kr/mM3

2.

Yrennurens — MEHOIIOJIUCTUPOIT

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

BapuanTt Nell

1.  Paiion ctpoutenbcTBa-r. MockBa
2. 3anue - KWIOH I0M

3. Marepuan HapyKHBIX CTEH —

razoberonusie 6oku p=1000 kr/m3

4.

Yrennurens — MHHCPAJTOBATHBIC IIJIUTHI

1. Paiion crpourenscrBa-r. Kupos

2. 3nanue - Mara3uH
3. Marepuan Hapy>KHbIX CT€H — KUPIIUY

cunmKaTHb p=1800 kr/m°

2. YTemmmrens — NeHOnomucTupon p=150
Kr/M>

5. KonmmuectBo ciioeB- 2

Bapuant No4
1. Paiion ctpoutenbcTBa-r. Camapa

2. 31anue - )XUIoi 10M

3.Marepuan HapyKHBIX CTEH —

Kepam3HTobeToHHEIE 610KH p=1000 Kr/™M°

4. Yremnurelb — neHonoauyperad p=60
Kr/M>

5. KonuuecTBo cioes- 2

Bapuant Ne6

1. Paiion crpourennctBa-T. KucinoBojack

2. 3panHue - Mara3uH

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

4. VrtemmuTellb — MUHEPAJIOBATHBIC
uTel p=100 Kr/M>

5. 5. KonuyectBo cioes- 2

BapuanT Ne8

1.  Paiion cTtpourenscTBa-T. [IckoB

2. 3manue - XKWIOH 10M

3. Marepuan Hapy>KHBIX CT€H — KHUPIHY
cuiukatHbii p=1800 Kr/m°

4. Vremmrens — URSA p=75 kr/m°

5. 5. KommuectBo cioes- 3

Bapuant NelO

1. Paiion ctpourenscrBa-r. Tyna

2. 3nanue — OaHsA-TIpadeyHas
3.Marepuain HapyKHBIX CTEH — KUPIHY
riuHsAHbIN p=1800 Kr/M>
4.Yrennurensb — NEHONOIUCTUPOI
«[Tenommke» p=35 Kr/m®

5. KonuuecTBo croes- 2

Bapuant Nel2

1. Paiion cTpoutenscTBa-T. Maragan

2. 31aHue - CHOPTKOMILIEKC

3. Marepuan HapyKHBIX CTEH —
ra3zobetroHHsle 6;10ku p=1200 Kr/m°

4. VTermTenb — MUHEPATOBaTHBIE TUTHTHI



p=125 xr/m3
5. KommuecTtBo ciioeB- 2

BapuanTt Nel3

1.  Paiion crpoutensctBa-r. KpacHomap

2. 3maHue — rocTUHUIA

3.  Marepuan Hapy»XHBIX CTEH — KUPIHY
cunukatHbiil p=1800 xr/m3

4,  Vrtemnmmrtens — neHonoauyperan p=40
Kr/mM3

5. KomuuecTBo cioes- 2

BapuanTt Nel5

1.  Paiion crpoutenbcTBa-I. XabapoBCK

2. 3panHue — npoQUIaKTOPHA

3.  Marepuan Hapy»XHBIX CTEH — KUPIHY

KepamMuyeckuii myctoTHerid p=1600 kr/m3

4,  VTemmmrelb — IEHOMOIUCTHPOa p=150
Kr/M3

5. KomuuecTBo cnoes- 3

Bapuant Nel7

1.  Paiion crpoutenbcTBa-r. TroMeHb

2. 3nmaHue — JeTCKUH caj

3.  Marepuan Hapy»XHBIX CTEH — KUPIHY

cunukatHeii p=1800 xr/m3

4.  VYremnurens — URSA p=45 kr/m3

5. KonmuectBo cnoes- 2

Bapuant Nel9

1.  Paiion ctpoutenscTBa-T. ¥Ya

2.  3p1aHue — TOPrOBbIH IIEHTP

3. Marepuan Hapy»XHBIX CTCH — ITAHEITH U3

nem3o0eToHa p=1600 kr/m3
4.  YTeIHTellh — MUHEPAIOBATHBIC TUTATHI
p=140 xr/m3

5. KonmuectBo cnoes- 2
Bapuant Ne21
1.  Paiion crpoutenbctBa-r. Huxuuit

Hosropon

2. 3paHue — MHTEPHAT JJIs IPecTapesbIX

3. Marepuas Hapy>KHBIX CTE€H — KUPIIUY
riHAHbI p=1800 kr/m3

4.  YTemnurenb — NEHOMOIUCTUPOIT
p=25xr/mM3

5. KomuuectBo cnoes- 2

Bapnant Ne23

1.  Paiion cTtpourenbcTBa-T. YibsSIHOBCK
2.  3maHue — KHHOTeaTp

3. Marepuain HapyKHBIX CTEH —
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p=175 xr/m°
5.KonmuectBo ciioeB- 3

Bapuant Nel4

1. Paiton ctpoutenscTBa-r. KemepoBo

2. 3nanue - o0Ime)KUTHE

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

4. YTemnurenas — NEHOMOINYpeTaH
p=80 kr/m3

5. KonuuectBo cnoes- 3

Bapuant Nel6

1. Paiton ctpoutenscTBa-r. CTaBpOnoyib

2. 3/1aHue - KWION 10M

3. Matepuai Hapy>KHBIX CTEH — KUPIHY
Kepamudeckuii myctoTHelid p=1400 kr/m3

4. YTemnurenb — NEHOMOIUCTUPOIT
p=40 kr/m3

5. KonuuecTBo cnoes- 2

Bapuant Nel8

1. Paiton ctpoutenncTBa-r. TomMck
2. 31anue - KWIOH 10M

3. Marepuan Hapy>XHbIX CTEH — —

Kkuprnud cuiaukatHbii p=1800 kr/m3
4. Yremnurens — URSA p=60 kr/m3
5. KonmaecTBo cioes- 3

Bapuant Ne20

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

2. 3manue - OuOIMOTEKA

3. Marepuan HapyKHbIX CTE€H —
kepnam3uToderoHHsle 010ku p=1400 kr/m3

4. YTemmrens — MUHEPAJIOBaTHBIE
wnTH p=125 kr/m3

5. KonuuecTBo cioes- 2

Bapuant Ne22

1. PaiioH cTpourtenbcTBa-T.
HoBocubupck

2. 3maHue - OOIEKUTHE

3. Marepuan HapyXHbIX CTEH — KUpIIHY
rIHAHBIN p=1600 kr/mM3

4. YTenaurenas — MeHONOJIUCTHPOI
p=40 xr/m3

Konunyecto cioes- 3

Bapwnant Ne24

1. PaiioH ctpourenscTBa-r. BopoHex
2. 3nmanue — pa3BieKaTebHBIN IEHTP
3. Martepuran HapyKHBIX CTEH —



razoberonnsie 61oku p=1000 kr/m3
4,  Vrtemnmwmrtens — neHonoauyperan p=80

Kr/m3

5. KommuectBo cioes- 3

razoberonnslie 6oku p=800 kr/m3
4.  VYTemiuTenb — NCHONOINYPETaH

p=40 kr/m3

5. KonnuectBo ciioeB- 2

Ta0Omuma 3
HOpMI/IpyeMBIe SHAYCHUS COIIPOTHUBIICHUA TCIUIONICPCAAYC OTPAKAAIOIINX
KOHCTPYKIIHMN
HopMupyeMble 3Ha4eHHs] CONPOTUBIIEHHS TEILIONEpeade
Tpaycocyren OTPaXIAIOMINX KOHCTPYKIIHH ,M -°C/Br,
3nanus u nomemenus, | oo THore .
IlepekpoITuii OKOH 1
nepuona IloxpeiTuii u
K03 PHUIIUCHTHI yepIauHbIX, HaJ OaJIKOHHBIX
I'CoIl, MEePEeKPHITHI ®doHapeii ¢
Cren HEOTalIMBAEMBIMU JBEpei, BEPTUKAIBHEIM
° Cooyr Hal OCTEeKJIEHHEM
HOANONIBAMH U BHTPHH H
Hpoe3IaMu
HoJBaTaMU BHTpakeh
R 2
1 3 3 n 5 7
1 XKunsle, neueGHO- 2000 2,1 3,2 2,8 0,3 0,3
IpO()HIAKTHIECKHE U 4000 2,8 42 3,7 0,45 0,35
neTckue yupexaenus, 6000 3,5 52 4.6 0,6 0,4
LIKOJIBI, MHTEPHATEL, 8000 4.2 6,2 55 0,7 0,45
TOCTHHULBI U 10000 4.9 1,2 6,4 0,75 0,5
12000 5,6 8,2 7,3 0,8 0,55
0OIIEKUTHS
0,00034 00,0005 0,00045 0,000025
- 14 2,2 1,9 - 0,25
2 OGmuiegFBEHHbIE, KPOME 2000 1,8 24 2,0 0,3 0,3
yKa3aHHpIX BbILLIC, 4000 2,4 3,2 2,7 0,4 0,35
A IMUHMCTPATHBHEIE K 6000 3,0 40 34 0,5 0,4
OBITOBBIE, 8000 3,6 48 41 0,6 0,45
[POU3BOACTBEHHBIE U 10000 4,2 5,6 4.8 0,7 0,5
npyrue 3nanus n
[TOMEIICHUS C BIAKHBIM 12000 4.8 6,4 55 0,8 0,55
HTH MOKPBIM PEKUMOM
Q 0,0003| 0,0004 0,00035 0,00005 0,000025
) - 1,2 1,6 1,3 0,2 0,25
3 TIpOM3BOJICTBEHHEIE C 2000 14 2,0 14 0,25 0,2
CYXMM U HOPMAJIbHBIM 4000 1,8 25 1,8 0,3 0,25
[pexxnMamu 6000 2,2 3,0 2,2 0,35 0,3
8000 2,6 3,5 2,6 0,4 0,35
10000 3,0 4,0 3,0 0,45 0,4
12000 34 45 3,4 0,5 0,45
a - 0,0002| 0,00025 0,0002 0,000025 0,000025
& 1,0 15 1,0 0,2 0,15
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AJITOPUTM BBINOJTHEHUS PadOThI

1. 3amaeMcsl KOHCTPYKIMEN CTEHbI: MAaTEpUAIOM M TOJIUHONW HECYIIETO CIIOs
CTEHbl, MAaTEPUAJIOM TEIJIOU3OSALUOHHOTO CJOS CTEHbl, MaTepuaioM H
TOJIILIMHOM CJIOS] HAPYKHOM OTAENKU (IpU HAIUYHH).

2. OmnpenensieM pacyeTHYIO TEMIIEPATypy BHYTPEHHETO BO3TyXa.

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

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

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

6. OnpenensieM rpaycoCyTKH OTONUTEIBHOIO EPUOAA.

7. OmnpenensieM TpeOyemMoe CONPOTUBIIECHUE TEIUIONEpeaaye Orpa)aaroiien
KOHCTPYKLIMU CTEHBI.

8. HaxoauM puBEIEHHOE CONTPOTUBIICHUE TEILIONEpeaaye.

9. YTouHsIeM TEIUTOTEXHUYECKHE XapaKTePUCTUKN MaTepUAIIOB CTEHEI (P, A ,0).
10. PaccuutbiBaeM TpeOyeMylO0 TOJIIUHY TEMJIOU3OISUOHHOTO CJIOS U
OKOHYATEJIbHO IPUHUMAEM €€ C YUETOM CTaHJAPTHBIX Pa3MEpPOB MaTEPUAJIOB.
11. Omnpenensiem (akThuueckoe COMPOTUBICHHE TEIUIONEpeaaye CTEHBI C
Y4ETOM MPUHATOTO YTEIUIUTENS U BBIIOJIHSIEM ITPOBEPKY.

12. OnpenenseM NOJHYIO TOJMIUHY KOHCTPYKIIUH CTEHBI.

KOHTpOJIbHLIe BOIIPOCHI:

N3 kakux MaTepuaioB U3rOTABIMBACTCS OJTHOCIIOMHAS CTEHOBASI MAHEIb?
N3 xakux MaTepyualioB M3rOTABIMBACTCSA JIBYXCJIOMHAsI CTEHOBAs MaHEeb?
N3 xakux MaTepuaioB U3rOTABIMBACTCA TPEXCIOWHAs CTEHOBAS MaHEb?
Kako# TONIMHBI U3roTaBJINBAIOTCI CTEHOBLIE ITAHEIN?

Yro nokasbiBaeT KO3(PPUIUEHT TEMIOMPOBOIHOCTH?

B 4yeM cMBICI TEMIOTEXHUYECKOTO pacuyeTa CTEHbI?

o0~ wDdPE

Tema 16. OcHOBHbIE KOHCTPYKTHBHbBIE 3JIeMEHTbI KHJIbIX H
001eCTBEHHBIX 3IaHUI
IIpakTnueckoe 3ansaTue Ne 20
1. IIpoekTupoBaHrE KOHCTPYKTUBHOM CXEMBI 3/IaHUS C HECYIIIUMU CTEHAMM.

Heap 3anaTusA: HayduTbcs NpOEKTUPOBATh KOHCTPYKTUBHYIO CXEMY 31aHUs
C HecymMuMHM CTeHamMM. Ha OCHOBaHMM HCXOIHBIX JAHHBIX BBIYEPTUTH

KOHCTPYKTUBHYIO CXEMY 3[aHUs ¢ Hecymumu cteHamu 0, =640mm, 6, =380Mm,

M1:100 (cm. npunoxenue A).
Xox paboThi:
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KoopnunanuonHas och — YCIIOBHas JIMHUS B IUIAHE, OIpEeIIstoas
MECTOIMOJI0KEHNE BEPTUKAIBHBIX 3JIeMeHTOB. KoopauHalMOHHbIE OCH HAaHOCAT Ha
M300paxXeHne 3JaHUs, COOPYXEHHUS TOHKUMHU IITPUXIMYHKTUPHBIMU JIMHUSMH,
0003Ha4aIOT apabCcKUMH UPpaMy U MPOMHUCHBIMU OYKBaMH PYCCKOTO ajigaBuTa B
Kpyxkkax 6-12 mm (B coorBercTBUU ¢ pucyHkom 1). IlocrmemoBarenbHOCTH
0003HAYECHUN KOOPAMHALMOHHBIX OCEW MPUHMMAIOT MO ITUIaHy CJIeBa HaIpaBO H
CHHU3Y BBEPX.

6/
Pucynok 1. I[IpaBuna opopmiieHuss KOOpAMHALMOHHBIX OCEi

IIpasuna onpeoenenus npusa30K KanumaibHvlX CMeH

IIpuBsizka — 3TO pacCTOSHUE OT KOOPAMHALMOHHOM OCH 10 BHYTPEHHEU
rpanu creHbl. [IpuBsi3ka JomKHA oOecrneuynBaTh MUHHUMAJIbHOE ONUPAHUE IITUTHI
IIEPEKPBITHUS.

IIpuBs3Ka HapyKHBIX HECYLIUX CTEH:

BHyTpeHHSs1 rpaHb CTEHBI CMEIIAETCS ¢ KOOPAUHAIIMOHHOM ocu Ha 120 MM (B
COOTBETCTBUH C PUCYHKOM 2).
41/,,,

L © 520} 120
N
(A1 . © ©
%§ S %‘ 640
wn @ AV 741/777
@

Pucynok 2 IIpuBsizka HapyXHBIX HECYILIUX CTEH
[IpuBs3ka Hapy>KHBIX CAMOHECYIIMX CTEH:
BHyTpeHHSIs TpaHb CTEHBI COBIAJAET ¢ KOOPAMHAIMOHHOW OChIO («HYyJeBas
IPUBSI3Ka») (B COOTBETCTBUU C PUCYHKOM 3).

i
S
i 640
©) ,4/1/_‘L
©)
Pucynok 3. IlpuBsizka Hapy HBIX CAMOHECYIIUX CTE€H
IIpuBs3Ka BHYTPEHHUX CTEH:

KoopauHaiinonHasi OChb COBHAJaeT C T'E€OMETPUYECKOM OChI0 («oceBas
MIPUBSI3Ka») (B COOTBETCTBUU C PUCYHKOM 4).

640
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380

]

06!

06!

08&

Pucynok 4. [IpuBsi3ka BHyTpEHHUX CTEH

IIo oxoHUaHUM pa6OTBI cacjiaTb BBIBO:

1. Kakast KOHCTpYKTUBHAsI cXeMa 3/1aHus popadoTaHa.

2. CKOJIBKO COCTaBIISICT Tpe6yeMa;1 HOMMWHAJIbHasA OJIMHA IIJINT.

(V)

3. 3anucarh xapakTep pabOThl CTEH MO HECYIEW CIOCOOHOCTU MO KaxKIOH
KOOPIMHAIIMOHHOM OCH.

[Ipumep BoIOIHEHUS paOOTHI

WW (8€ - HoW) XnHH3AWAHY DHNMYO

WW (LG - HaW3I X1SHXADH DHAMYO
@ N

0079

Z | - anmhisHowDp?

g 'q 'y - anmhiaH

L NWIOHQOIOUI NIMAIGH — @

ou Hawl 19wogpd dewxpdpy €

06€

0cl

009¢

WW 009€ - wnwu
DHNYP BDHSYDHNWOH 8DW3hQad| 7

061

0077

NWDHIW?
nwnmh1aH NWISHYvopodu J -
BNHDPE DW3IXI BDHGNWIAGWIHOY | 0I5 Ll IS

:pogiag

061

009¢

0ct

(&)

06€

00l | 9QDWIDW g SWNHOUING X3wdsf,
“NWDHaWI NWnmAISH 3 BNHDPE Awaxd oihHgnwyfidwiHoy Jwpwogpdod| < INHDPDEL
NNHDPE 19WIXI 3ITHGNWHAGWIHOY - DW3 |

lsN Dwo@Dnd 8DXI3hNWXDA||
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Tema 16. OcHOBHBIe KOHCTPYKTHBHbBIE 3JIEMEHTBI KUJIBLIX M 001I1eCTBEHHbIX
31aHUM.

IIpakTnuyeckoe 3ansaTue Ne 21
2. KapkacHasi KOHCTPYKTUBHAsI CXeMa.

Heap 3anaTus: HayuuTbcs NpoOeKTUPOBATH KapKACHYIO KOHCTPYKTHBHYIO
cxemy 3nanud. [IpopaboTaTth KapkacHYI0 KOHCTPYKTHBHYIO CXEMY 3JaHHS, €CIU
npoJieT L=..M, IIar KOJOHH a—. .. KOJWYECTBO IIATOB ... IIT, CEYEHUE KOJOHH
bxa, M 1: 200 (cm. mpunoxenue b).MHnuBuayanbHble 3adaHus JaHbl B
MPUIIOKEHUH A.

Xoa pabéoThi:
1. TOHKMMH IWITPUXITYHKTUPHBIMHU JIMHUSMHU HAHECTU BCE KOOPJMHALIMOHHBIE OCH
3J1aHUSI B COOTBETCTBUHU C 3a/IaHUEM.
2. Ha mepecedyeHun OCEll HAHECTH KOJIOHHBI 3aJIaHHOTO CEYEHHsI C LEHTPAIBHOU
MPUBSI3KOM, T.€. KOOPJWHAIIMOHHAS OCh COBMAJACT C T€OMETPUUECKUM ILIEHTPOM
KOJIOHHBI (B COOTBETCTBUM C PUCYHKOM 3).

h/2

B— [+ =

b/2 b/2

h/2

b

@

Pucynok 5 - [IpuBsi3ka KOJOHH 31aHUS
3. BeruepTuTth packiaiky Oaiok.
4. TlocraButh Ha uepTexke HauMmeHoBanue kosoHH (K1), 6anok (b1).

Ilo okonuanuu padbomaul coenrams 6v1600:

1. KoHCTpyKTHBHAS cXe€Ma ¢ KaKUM PaCIONIOKEHHE pUTeliel mpopabdoTaHa.
2. CKOJIBKO COCTaBIISIET TpeOyeMasi HOMUHAJIbHAS JIJIMHA TUIUT.

3. CKOJIBKO COCTaBIISAIOT rabapuTHBIC Pa3MephI 31aHMUS.

KoHTpoJbHBIE BONIPOCHI.

1. HazoBruTE OCHOBHBIE KOHCTPYKTHUBHBIE CXEMBI IPAXKIAHCKUAX 31AHUM.
2. JlaiiTe onpeneneHne mara 1 mpoJieTa.
3. Uto Takoe NpUBA3KA HECYIIUX KOHCTPYKIIUN K KOOPANHALIMOHHBIM OCAM?
4. HazoBuTe BUIBI IPUBA30K CTEH.
[Ipunoxenue A
3aanue 1 NpakKTUYECKON paboThl

Kon-Bo

.l;l’agp. gp oner L, [lar a, M | maros, Ss[q' KoiL, b
T

1 24,0 6,0 4 300x300

2 18,0 6,0 4 300x300

3 12,0 6,0 4 300x300
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4 18,0 6,0 6 300x400
5 24,0 6,0 6 300x400
6 12,0 12,0 3 300x400
7 18,0 12,0 3 400x400
8 12,0 12,0 4 400x400
9 18,0 12,0 4 400x400
10 24,0 12,0 3 500x500
11 12,0 6,0 6 500x500
12 24,0 6,0 5 500x500
13 12,0 6,0 5 400x500
14 18,0 6,0 5 400x500
15 24,0 6,0 5 400x500
16 24,0 12,0 3 300x300
17 18,0 12,0 3 300x300
18 12,0 12,0 3 300x300
19 18,0 12,0 3 300x400
20 24,0 12,0 4 300x400
21 12,0 6,0 6 400x400
22 18,0 6,0 6 400x400
23 12,0 6,0 5 400x400
24 18,0 6,0 5 300x400
25 24,0 6,0 6 300x400
26 12,0 12,0 4 500x500
27 24,0 12,0 4 400x400
28 12,0 12,0 3 500x500
29 18,0 12,0 4 300x300
30 24,0 12,0 4 400x500
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[Ipumep BbImoOIHEHUS PAOOTHI
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1. KoncmpykmubBHas cxema 30aHus - ¢ NonepeyqHsiM pacnofoxeHueM puzeneu

2. Tpedyemas HomuHa/AbHas dauHa naum - 6000 mMm

3. ladapumHsie pasmepsi 30aHus 18x36 M

BeuiBod:

‘ 00081 ‘

() =)

3adanue: [Ipopadomams kapkacHyw KoHCMpykmubHyw cxemy 3darnus. Yepmex BsinoHums 8 macmade 1:200

Tema: KapkacHas koHcmpykmuBHas cxema

Tema 16. OcHOBHbIE KOHCTPYKTHBHbBIE 3JIeMEHTbI KIJIBIX H 0011eCTBEHHBIX
3JaHUU
IpakTnueckoe 3ansTue Ne 22
3. BreruepunBanue KOHCTPYKTHBHOM CXEMBI 37aHUS C 0003HAYECHUEM BCEX
KOHCTPYKTHBHBIX 3JIEMEHTOB 110 3aJJTaHHOMY BapHUaHTY.

Heab 3ansitusi: B COOTBETCTBHMU C BBIIAHHBIM 3aJJaHUEM HAuYepPTUTH Ha
nucte popmara A3 (297x420) KOHCTPYKTUBHYIO CUCTEMY 37aHUs ¢ 0003HAYECHHUEM
BCEX KOHCTPYKTHUBHBIX 2JIEMEHTOB, 00pa3yIOIIUX HECYIIHI OCTOB 37aHUS.

[Tpu BeuepunBanum yeprexeit codmoaats TpedoBanus ['OCT ECKJ] u CIT/IC.

Xoxa pa6oThi:
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1. BHUMATENbHO O3HAKOMUTHCS C 3aJaHUEM.

2. IlpaBunbHO BBIOpaTh CXEMY 3/1aHUS.

3. Ha wdeprexHoit Oymare ¢dopmara A3 HauyepTUTh KOOPAWHAIMOHHBIC OCH.
Macmra6 1:100, 1:200.

Ha ueprex Hanectu:

- pa3Mepbl MEX1y KOOPAUHAMOHHBIMH OCSIMU;

- 0003HAYUTH OCH;

- HAYEPTUTh OCHOBHBIE KOHCTPYKTUBHBIE 3JIEMEHTHI 3/1aHMSI, IPUBSI3aTh K OCSM;

4. 3anoJHUTh OCHOBHYIO HAAMMUCH (YIJIOBOM 1Tamm). Hamucats HoMep BapuaHTa.

5. Ilpu BbIMOIHEHUHU PabOTHI UCIOJIL30BATh CIEAYIONINE HOPMATUBHO-TEXHUYECKUE
JTOKYMEHTBI:

1. TOCT 21.101-97 CITJC. OcHoBHble TpeOOBaHHS K MPOEKTHON H pabouei
JOKYMEHTAIIUU

2. TOCT P. 21.501-93 CIIAC. IIpaBuia BBIIOJHEHUS APXUTEKTYPHO-
CTPOUTEIBHBIX PA0OUYNX YEPTEKEH.

3. TOCT 21.205-93 CIIAC VYcnoBHble 0003HAYEHUS 3JIEMEHTOB CaHUTAPHO-
TEXHUYECKUX CHCTEM.

4. T'OCT 21.002-81 CIIJC HopMOKOHTPOJIb NPOEKTHO-CMETHON JOKYMEHTALINH.
5.TOCT 2.001-70 ECKJI O6mmue TpeOboBaHus.

6. TOCT 2.105-95 ECK /I O6mue TpeOoBaHUs K TEKCTOBBIM TIOKYMEHTaM.

7.TOCT 2.111-68* ECKl HOpMOKOHTpPOJIb.

KoHTpoJsbHBIE BONIPOCHI:

1. Kakue koHCTpyKIMK 00pa3yroT HECYIINI OCTOB Kapkaca?

2. KoHCTpYKTUBHBIE TUIIBI 31aHUI?

3. Kakue KOHCTpYKTUBHBIE CXEMBI Y 3/IaHHUI C HECYILIUMHU CTEHAMU?
4. Kakye KOHCTPYKTUBHBIE CXEMBI KAPKACHBIX 31aHUMN?

5. Kakue KOHCTpYKTHBHBIE CXEMBI Y 3/IaHUM C HEMOIHBIM KapKacom?

BapuanTtsl 3axanuii

Bapuant Nel 3nanue 2-x mposieTHoe ¢ pazmepamu B ocsix 18x30 M., ¢ monepeyHbIMU HECYIIIUMHU
CcTeHaMH, mar — 6 M. HapyxHsle cTensl ToamuHoi 640 MM, BHYTpeHHHE CTEHBI ToIMHON 380
MM

Bapuant No2 3nanue 2-x mposieTHOE ¢ pa3mepaMu B ocsiX 18x36 M., ¢ TIOJIHBIM 5KeJ1e300€TOHHBIM
Kapkacowm, mar kKoJIoHH—12 M. HapyxHble cTeHbl TOMUHON 350 MM, KOJIOHHBI CEYEHHEM
400x400 mm

Bapwnant Ne3 3nanue 2-x nposeTHoe ¢ pa3MepaMt B ocax 12x24 M., ¢ IpOJOJIbHBIMU HECYIIUMHU
creHaMu. Hapy»Hble cTeHbl ToNmuHOM 510 MM, BHYTpeHHHE CTEHBI TOMIIMHON 380 MM

Bapuant Ne4 3nanune onHonponeTHoe ¢ pazmepamu B ocsx 12x30 M., ¢ monepeyHbIMA HECYIIUMU
cTeHaMmH, mar— 6 M. HapyxHsele ctens! TonmuHon 770 MM, BHyTpEeHHHE CTE€HBI ToIMHON 380
MM

BapuanTt No5 3nanue 3-x mposieTHOe ¢ pa3Mepamu B ocsiX 18x36 M., ¢ TIOJIHBIM 5KeJ1e300€TOHHBIM
KapKacoMm, mar KojaoHH—6 M. Hapysxnbie crenbl TomuHoi 510 MM, konoHHbI ceuenrem 300x300
MM
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Bapuant Ne6 3nanue 2-x nposetHoe ¢ pasmepamu B ocsix 18x30 M., BHyTpeHHUE HECyINE
KOHCTPYKITUHU - KUpHU4YHBIE cTOOBI 510x510 MM, mar-6,0 M. Hapyxabie cTenbl TommmHon 640
MM.

Bapuant N7 3nanue 2-X npoieTHoe ¢ pa3MepaMu B ocax 12x27 M., ¢ TONEpEeYHbIMU HECYIIUMU
cTeHamy, mar — 9 M. Hapyxssle ctens! ToamuHoi 600 MM, BHYTpeHHHE cTeHbI ToamuHon 400
MM

Bapuant Ne8 3manue 2-x nposieTHoe ¢ pa3Mepamu B ocax 12x18 M., ¢ TpoA0IbHBIMU HECYIIIMMU
creHamMu. HapyxHble cTeHbl TonmuHoi 640 MM, BHYTpeHHHE CTE€HBI TOJNIMHON 380 MM

Bapuant Ne9 3nanue 2-x mposieTHOe ¢ pa3MepaMu B ocsx 18X36 M., ¢ TIOJIHBIM 5KeJ1e300€TOHHBIM
KapkacoMm, mar kojaoHH—9 M. Hapysxuble crenbl TonuHoi 300 MM, KoiaoHHBI cedenreM 350x350
MM

Bapuant Nel0 3ganue 2-x mposieTHOE ¢ pa3MepaMu B ocsx 24x42 M., C TIOJTHBIM JKeJIe300€ TOHHBIM
KapKkacoMm, mar kKojaoHH—6 M. Hapy>xHble crenbl TonuHoi 350 MM, koiaoHHbI cedenreM 400x400
MM

Bapuant Nell 3nanue 2-x nponeTHoe ¢ pa3Mepamu B ocsx 18x24 M., ¢ IpoJ0JIbHBIMU HECYLLIUMU
creHamu. HapysxHble cTeHsl TonmuHoN 770 MM, BHYTpEHHHE CTEHbI TOJUHON 380 MM

Bapuant Nel2 3nanue 4-x nponeTHoOe ¢ pa3MepamMu B 0csax 24x36 M., C MOJIHBIM >Ke1e300€TOHHBIM
KapkacoMm, mar kojaoHH—9 M. Hapy:xublie ctenbl TonuHoi 350 MM, koiaoHHbI cedernreM 400x400
MM

Bapuant Nel3 3nanue 2-x nposeTHoe ¢ pa3Mepamu B ocax 18x27 M., BHyTpEeHHHUE HECYyILHe
KOHCTPYKILUU - KUpIU4YHbIe CTOJ0bI 640x640 MM, mrar-9,0 M. HapyxHble cTeHbl TOMKUHON 640
MM.

Bapuant Nel4 3nanue 2-x nponeTHoe ¢ pazmepamu B ocsix 12x30 M., ¢ monepeyHbIMU HECYILIUMU
cTeHamu, mar — 6 M. HapyHbie cTeHbl TonuHON 640 MM, BHYTpEHHHE CTEHbI TOJMHOMN 380
MM

Bapuant Nel5 3nanue 3-x nposneTHoe ¢ pa3mepaMu B ocsix 18x30 M., ¢ IpOA0IbHBIMU HECYLIUMU
creHamu. HapyxHsle crensl TonmuHoi 600 MM, BHyTpeHHHUE CTEHBI TOMHUHON 300 MM

Bapuant Nel6 3nanue ogHonposeTHOE ¢ pa3MepaMu B ocsix 12x36 M., ¢ monepeyHbIMH
HECYIIMMH CTeHamH, mar— 6 M. HapyxHble cTeHbl TOMUHON 510 MM, BHYyTPEHHHE CTEHbI
tonmuaon 380 MM

BapuanT Nel7 3ganue 2-X mposeTHoe ¢ pazmepamu B ocsix 18x36 M., ¢ MOJIHBIM Ke1e300€TOHHBIM
KapKacoMm, mar kKojaoHH—6 M. Hapy:xubie crenbl TomuHoi 300 MM, koioHHbI ceueHrneMm 300x300
MM

Bapuant Nel8 3nanue 2-x nponetHoe ¢ pazmepamu B ocsx 18x30 M., ¢ TpOJOJIBHBIMY HECYIIUMU
creHamMu. Hapy»xHble cTeHbl ToNKHON 770 MM, BHYTpEHHHE CTEHBI TOMIIMHON 380 MM

Bapuant Nel9 3nanue 3-x nposeTHoe ¢ pazmepamu B ocsix 18x30 M., ¢ monepeyHbIMA HECYIITUMU
cTeHaMmH, mar— 6 M. Hapyxnsle ctens! TommuHon 640 MM, BHyTpeHHHE cTeHBI TouHon 380
MM

BapuanT Ne20 3ganue 2-X mposeTHoe ¢ pazmepamMu B ocsix 18x36 M., ¢ MOJIHBIM Ke1e300€TOHHBIM
Kapkacom, mar kKoJIoHH—6 M. HapyxHusle cTensl TonmmHon 510 MM, koinoHHBI cedenuem 400x400
MM

Bapuant Ne21 3nanue 2-x nposeTHoe ¢ pa3Mepamu B ocsX 18x42 M., BHyTpEHHHE HECYILIIUE
KOHCTPYKUUU - KuprnuyHble cToa0b1 380x380 MM, nrar-6,0 M. HapyxHble cTeHsl ToamuHoi 770
MM.

Bapuant Ne22 3nanue 4-x nposeTHoOe ¢ pa3MepamMu B ocsx 24x36 M., C monepeyHbIMU HECYITUMU
cTeHaMmH, mar — 9 M. Hapyxnsie ctens! ToamuHon 400 MM

Bapuant Ne23 3nanue 3-x nposeTHoe ¢ pa3mepamu B ocax 18x24 M., ¢ IpOJ0JIbHBIMU HECYILIUMU
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creHamMu. Hapy»xHble cTeHbl ToNnHON 640 MM, BHYTpEHHHE CTEHBI TOMIMHON 380 MM

Bapuant Ne24 3nanue 2-x mposeTHoe ¢ pazMepaMu B ocsix 12x36 M., ¢ MOJTHBIM KeJIe300€ TOHHBIM
KapKkacoMm, mar kKojaoHH—6 M. Hapy>xnble crenbl TonuHoi 350 MM, koioHHbI cedenreM 400x400
MM

Bapuant Ne25 3nanue 2-x nposeTHoe ¢ pazMepaMu B ocsix 18x42 M., ¢ MOTHBIM KeIe300€TOHHBIM
KapkacoMm, mar kojaoHH—6 M. Hapysxubie crenbl TonuHoi 300 MM, koiaoHHbI cedenreM 300x300
MM

Bapuant Ne26 3nanue 3-x nposetHoe ¢ pa3mepamu B ocax 18x30 M., ¢ Ipo0JIbHBIMU HECYILIUMU
creHamu. HapyxHbie cTeHbl TOJUHONU 770 MM, BHYTpEHHHE CTEHBI TOJIMHONW 380 MM

Tema 16. OcHOBHBIE KOHCTPYKTHBHBIE 3JIEMEHTBI JKIJIbIX U
001IeCTBEeHHBIX 31aHUIA.
IIpakTnuyeckoe 3ansaTue Ne 23
4. BeiuepuriBaHUE KOHCTPYKTHUBHOM CXeMbl OECKapKACHBIX 3AaHUI.

Leab 3aHATHA: OTIPE/IEIICHNE U BRIYEPUYNBAHUE KOHCTPYKTHBHOW CHCTEMBI
OecKapKacHOIO 3/1aHus ¢ 0003HAYEHHEM KOHCTPYKTHUBHBIX 3JIEMEHTOB.

Xoa padoThi:

1. Tlo Tabmuue bl (mpunoxenue b) BeiOpaTh BapuaHT 3amanus. Homep
BapUaHTa COOTBETCTBYET MOPSAIAKOBOMY HOMEPY CTYJICHTA B JKYPHAJIE TPYIIIIHL.

2. BrruepuuBaHue pa3pesa 3JaHus

Jlannass =~ mpakThyeckas ~— paboTa  MpeAycCMaTpuBaeT  BbIYEPUMBAHHE
MONEPEYHOT0 pa3pesa OEeCKapKaCHOI0 MajlodTaXKHOTO 37aHus. Pa3pes BhIMoMHSIETCS
110 JIECTHUYHOM KJIETKE B CJIEAYIOLIEN MOCIEN0BATEIbHOCTH:

1 TIocTpouTh OCH 31aHUS U YPOBHM BCEX DTAKEN

2 HanecTu TONMUIMHBI CTE€H, MEpeKpbITUd, Kpbik. [lokazath OKHa U JABEpH,
JIECTHUYHYIO KJIETKY. BbIUuepTUTh OnMpaHue NepeKpbITUil HA CTEHBI.

3 O603HaYUTh KOOPJUHALIMOHHBIEC OCH 37aHUs, BBIMIOJHUTH MPUBS3KY K OCSIM,
IPOCTaBUTh Pa3MEPhI U BBICOTHBIE OTMETKHU

4 O003HaUUTh BCE JIEMEHTHI, COCTABIISIOIINE HECYIIMI OCTOB 3aHUs

5 CocTaBUTh NOSICHUTEIBHYIO 3aIIMCKY, YKa3aB KOHCTPYKTUBHBIN THUI 3/1aHUS,
BCE JIEMEHTBI HECYIIIETO OCTOBA U UX HA3HAYECHUE.

[Ipumep odopmiieHuss TrpaduUecKkoll YacTH MPAKTHYECKOM  padoThI
MIPEJCTABIICH B MPUJIOKEHUH A.

JlonmosiHUTEIbHBbIE JAHHbIE:

BBICOTA YepaaKa — 2,5 M; IMpPUHA JECTHUYHON Tuommaaku — 1,05 m; TonmmHa
nepekpbitus — 0,3 M; TonuuHa cred — 0,51 M (HapyxHbie), 0,25 M (BHyTpeHHHUE);

BbICOTA ABEpen — 2,1 M; BBICOTA OT MOJIa 3TaXka 0 OKOHHOTO npoema — 0,9 M;
BBICOTA OKOHHOT'O TIpoeMa — 1,2 M; BeIcOTa mojaBaia - 2,5 M.
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KoHTpoabHBIE BONIPOCHI

O0BbEeMHO-TIIITAHUPOBOYHBIE SJIEMEHTHI 3AaHMUS.
KOHCTpYKTHUBHBIE 3JIEMEHTHI 3/1aHMUS.

OcHoBHBIEC TPEOOBaHMS K 3aHUSM.

Kaxkue koHCTpyKIIMu 00pa3yloT HECYyIIUii OCTOB Kapkaca?
KOHCTpYKTUBHBIE TUIIBI 31aHAN?

Kakne KOHCTpYKTUBHBIE CXEMBI Y 3/IaHUI C HECYIIIMMHU CTEHAMM?

NSO arONE

Kakne KOHCTpYKTUBHBIE CXEMBI Y 3/1aHHI C HETIOJIHBIM KapKacom?
[NPUJIOXXEHUE A
OO0pa3zer BBINOTHEHUS TPAKTUYECKON PabOThI

Ipsnm g or 52 etk
SRR MR R o e DL AT
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[TPUJIOXXEHUE b
BapuanTsl 3aaHuit K TpakTUUECKOM paboTe
Tabnmuna b1 - icxognbie nanHbie

KomnuectBo | Hamuuue | Pacnosiosxenue

Bapuant | Pazmepsl B ocsx, M | BeicoTa ataxka, m .
TaxKen noJjiBaja JIECTHHULIBI
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! o772 2,7 2 CIpaBa
: 0*6 3 3 clieBa
3 36 2,1 2 cripaBa
4 o%6 33 2 clieBa
5 6*7.2 3 3 cnpasa
° 36 3 3 cripaBa
7 6*7.2 3,3 2 ciieBa
® 0%6 3 2 clieBa
7 36 3.3 2 cripaBa
10 6%7.2 2,7 3 creBa
1 0%6 2,1 3 CleBa
12 36 3 3 crpaBa
13 6%7.2 3 2 creBa
o 0%6 3.3 2 CleBa
1 36 2,1 2 cripaBa
16 6%7.2 3,3 3 cieBa
1 0%6 3 3 ciieBa
18 3*6 3,3 3 cIipaBa
19 6*7.2 27 2 cnpasa
20 6*7.2 3 2 cieBa
21 6*6 3,3 3 cIipaBa
2 376 2,1 3 cripaBa
IpuBsA3KM CTEH K Pa30MBOYHBIM 0CSIM 3IaAHHUSI:
Cren CTeHHHaP}”KHHe CTeHHBHYTpeHHI/Ie
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KHUPIINUYHBIC

IMaHCJIbHBIC

Tema 17. Enunas moayabsHas cuctema (EMC), ynudpukanus, Tunu3anus u
CTAHAAPTHU3ALMS B CTPOUTEIbCTBE
IpakTnueckoe 3ansaTue Ne 24
N3yuenne ocoOeHHOCTEH MOy IbHON KOOPINHAIIUN
pa3sMEpOB B CTPOUTEIIbCTBE

Heab 3aHATHSA: U3y4YUTh OCOOCHHOCTH MOJIYJIHHOU KOOPAMHAIINH PA3MEPOB
OO6opynoBaHue: MHCTPYKIIMOHHBIE KAPThI, METOIMUECKHE YKa3aHUS T10
BBITIOJTHEHUIO PaOOTHI.

Xoa padoTbi:
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1.OTBETUTH HA BONPOCHI:

1.1 Yto o3HavaeT uHAyCTpUAIU3anus?

1.2 Hannmwe onpeaeneHus MOHATHI: 1Iar, IPOJIET, BBICOTA 3TaXa

1.3 Yto o3HavaeT Tunuzamus’?

1.4 Yro o3Hauaet yHUpUKALIMA?

1.5 Hammucatp onpeeneHus MOHITUI B3aMMO3aMEHSIEMOCTh U YHUBEPCAJIbHOCTD.
1.6 Yro o3nauaer MKPC?

1.7 Kakue Moy B CTPOUTENBCTBE BbI 3HAETE?

1.8 Uto 03Ha4aeT HOMUHAIbHBIN, KOOPAUHAIMOHHBIN U HATYPHBIA pa3MepPhI
Y NIpUBs3KA?

2. BBIIOTHUTSE:

2.1 BeiuepTuTh CXEMBI Pa3MEPOB KOHCTPYKTUBHBIX AJIEMEHTOB

(HATypHBINA, KOHCTPYKTUBHBINA, HOMUHAJIbHBIN).

3. CpopMynnpoBaTh BBIBOJ;

4. Ilpu BeIYEpUMBAHUU Pa3MEPOB HEOOXOAMMO HAHOCUTH OCHOBHBIE U
BCIIOMOTaTelbHbIE JIMHUK coryiacHo TpeboBaHusiM ['OCT. Pa3mepHble TuHUN
BBIHOCUTH coriacHo TpedoBanusim CIIJIC.

I
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L
¥
Pucynok 1 Pa3zmepbl KOHCTPYKTUBHBIX 3JIEMEHTOB; a- HOMUHAJIBHBIN U

KOHCTPYKTHBHBIH, O- HATYpHBIH; |- KOHCTPYKTHUBHBIE DJIEMEHTHI, 2- 3230

Temal8. CucTteMbl aBTOMaTH3MPOBAHHOIO NIPOEKTUPOBAHUA PadOT
IIpakTnueckoe 3anaTue Ne 25
1. I'paduueckrie 0603HAYEHUS] MATEPUATIOB U 3JIEMEHTOB KOHCTPYKIMI Ha
CTPOUTEIBHBIX YEPTEHKAX.

Heab 3aHATHSI: W3YYUTHh TOCYIApPCTBEHHBIE CTAHAAPTHI MO OMOPMIICHUIO
yeptexxeit [OCT 2.306—68 «I'paduyeckoe nuzobpaxxkenue marepuaiony, [OCT
21.107-78 «YcnoBHbIe 0003HAUEHUS JIEMEHTOB 3aHUI U KOHCTPYKIUI». OCBOUTDH
uHCTpyMeHT IITpuxoBKa M HAYYUTHCS BBINOJHATH IOCTPOEHUE YCIOBHBIX
0003HaYCHUI, TPUMEHSEMBIX Ha CTPOUTEIHHBIX UEpPTEkKaX.
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3aganue:

— BBITIOJIHUTH TOCTPOEHHUE YCIOBHBIX 0003HAYEHUH CTPOUTEIBHBIX MAaTEPHAIIOB
(npu. 1), 371eMEHTOB 31aHUI U KOHCTPYKUUNA (IPUIL. 2);

— BBINIOJIHUTH TIOJIITUCH YCIOBHBIX 0003HAYCHHIA.

HOpSIIlOK BBINTOJIHCHU A paﬁoTbl

1. OTkpbITh daiin-madnon — OdopmileHre YepTexka ¢ pacumpeHuem .dwt.

2. BBINOJHUTH MOCTPOEHHUS YCIOBHBIX O0OO3HAUYEHHM MaTEpHUasioB, YacTo
OPUMEHSIEMBbIX HA CTPOMUTENBHBIX 4YepTekKax (METaJUIbl, HEMETaUINYECKUe
MaTepHalibl, KUPIHY, 1€peBO, OETOH, CTEKIIO, KUIKOCTh, TPYHT, MIECOK, 3aChINKa U3
mo00r0 MaTepuala, TJinHa, KepaMuKa):

1) B ciioe OCHOBHasi JIMHUS TOCTPOUTH 12 MPSMOYTOJIbHBIX 3arOTOBOK IS
pa3sMenIeHns MTPUXOBOK YCIOBHBIX 3HAKOB pa3MePOM 25 X 15 MM M BBIDOBHATH UX
IO JIEBOMY Kparo.

[TocTpoeHue ocCylecTBIsE€TCS C MOMOIIBIO MHCTpyMeHTa I[IpAMOyroiabHuK
MyTEM JMHAMUYECKOr0 BBEJICHUS pa3MepoB U MHCTpyMeHTa KonupoBatk Ha nmaHenu
Penaxtuposarts;

2) B COOTBETCTBUM C 3aJjaHHeM MoAoOpaTh B OHMOIMOTEKE HEOOXOIUMBbIC
IITPUXOBKH, COOTBETCTBYIOIIME YCIOBHBIMH OOO3HAYEHUSMH CTPOUTEIBHBIX
MaTepUaJIOB U BBIIIOJHUTD UX B CJIO€ TOHKAs JIMHHUS.

3anonHeHne yKa3aHHON 00JacTU MO OIpeNeIeHHOMY O0pa3ily BBIIOJHSAETCS
C MOMOILBIO JHAIOroBOro OkHa IIITpMXOBKa W TPalUEHT, KOTOPOE OTKPHIBAECTCS
uHctpymeHToM IlITpuxoBka Ha maHenu PucoBaHue WM MpU BBEJICHHMH KOMAaH]IbI
KIITPUX B KOMaHIHYIO CTPOKY;

3) IUTPUXOBKH, KOTOPHIE OTCYTCTBYIOT B OHOIHMOTEKE, TMOCTPOUTH
CaMOCTOSITEJIbHO C HCIIOJIb30BAHMEM HHCTPYMEHTOB Ha NaHensx PucoBanue u
PenaktupoBath B cl10€ TOHKAs JIMHUS,

4) BBINOJHUTDH MOAMUCH CTPOUTEIIBHBIX MaTEPHUAIOB, UCIOIb3YsI HHCTPYMEHT
TekcT B €10€ MOAIHUCH.

3. B mpaBoii yactu paboThl, B COOTBETCTBUM C MPWI. 3, BBIIOJHUTH
MOCTPOEHHUE YCIOBHBIX 0003HAYEHHUI 3JIEMEHTOB 3[JaHUN U KOHCTPYKIIMI:

— OKOHHBIX IIPOEMOB (B IUIAHE U pa3pese);

— naHesen (B miaHe 1 paspese);

— JICCTHHMII U MaHyca (B IUIaHE U pa3pese);

— ¢epM (B TUTaHE U pa3pese);

— OTMOCTOK (B IJIaHE U pa3pese);

— KpaHOB (B IJIaHE U pa3pese);

— JIBEpEH;

— OKOHHBIX TIEPETIETOB;

— 5KEJIE3HOJIOPOKHBIX U MOJKPAHOBBIX MYTEH;

— BEHTWISIIIUHI, JIMOXO/IOB.
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[TocTpoeHne OCyIIeCTBIISETCS PEUMYIIIECTBEHHO B CIIOSIX TOHKAS U
ocHOBHas JiuHUA. CTpENKH, yKa3bIBAIOIINE YPOBEHb YCIOBHOTO 3HAKA
«MaHIYyC», JOJKHBI COCTABIATH Yyrou 90° (cMm. puc. 28).

4. BpInoNHUTE MOANKWCH 3IEMEHTOB 31aHUA U KOHCTPYKIMKA B CIIOE
MIOITUCH.
5. Tlommucath paTy W Ha3BaHWe pabOThI — «YCIOBHBIE 0003HAYCHUS

MAaTEPHUAIIOB, 3JIEMEHTOB 3JaHUN U KOHCTPYKIUIN».
6 CoxpaHuTh (aiin moa Ha3BaHUEM Y CIIOBHBIE 0003HAUEHUS C PaCIIUPEHUEM
.dwg.
[Tpunoxxenue 1
I'padnueckoe 0603HaUEHNE CTPOUTEIBHBIX MATEPHATIOB
(o cranmapty 'OCT 2.306—68)

L0 aHaeH G Haimmine DboaHReHHE Haspanne
DA | e | | o~
CTexmd m ApyrRe
R e e
METEOA D
1
)}}D}} Jieyremo Crexnd pa pacasax
et Irmmka Wz mobora
— ] Aot R (B CearHHM)
T Mpyarr I'nama
S Kcpuparoo
“.:-A,;:‘- [lecox W CHIHKITHLE
i METEpHADES

[Tpunoxenue 2
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YcnoBHbIE 0003HAUYECHMS DJIEMEHTOB 3/TaHUN U KOHCTPYKIIUI

VYenopawe oboanauenns Yenopune
Haumenopanue Haumenoraune
TAH paspes ODOIHAYEHHA
ITpoeu oxoHHLELH —
I S IR @ fies weTsepTH = Heepn ogpononsuan
ITpoeu oxoHHLELH Meeps poiinan
| (e | =(=
, Meepn {BopoTa)
I 73T~ |[Inera, nanens B = |pxineummas
' ABYIONLHAS
@ JlecTHaa = == Meeps {popoTa)
y—t METANNHYECKAR ABYIOMLEHASA
JecTHmua Taeps
SR, BEPTHKANLHAR ::_(®=I . i
HAKNOHHAR paasam
IMepenner
Depuu: € BOKOBEIM
ettt A —zeneanbeTonnan; OOAEECOM,
EI m b — merannuaeckan OTKPRIBAHITHACK
AB HAPYHY
< Mepenner
g OmaocTia e ¢ BoxoBENM
0OQBECOM
i I — |lIy=s
bE P—— K«E.IIESHD;[DPDEHB]I‘:{
I'k :":: :"h Kpan moctoroi Myrs
|| - “n._:]“ b= === = |nopxpanoskii
rk:_:_ - Kpan ,.E: BenmimanpoHe e
| | ..--"'"A"'__ KOHCONEHELH [AXTH H KAHATGI
g:—-— —— [ a

[Tpunoxenue 4
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HaunmenoBaunue

N3006pakenue

Ha I1JIaHE

Ha paspese

1 TTannyc
[Ipumeuanus

1 YkJ0H nanyca yka3blBaloT Ha IJIaHE B
npoueHTax (Hanpumep, 10,5%) unu B
BH/IE OTHOIIICHUS BBICOTHI U JUTUHBI
(manpumep, 1:7).

2 Crpesnikoil Ha TJIaHE YKA3bIBAIOT
HaIpaBJIEHUE MObEMA MTAHAYCA.

1.7

2 JlecTHuna:

a) HIDKHHHA MapI

0) mpOMeKYTOUHBIE MapIlU

B) BEPXHUHN MapII

< <
FHR
LT
-C> K N _:I.- <>
[ NN
-:s &
< nhe
1) 5|-

B macmrrade 1:50 u

KpyIHee
A‘{

B macmra6e 1:100 u
MeJb4e, a TAKKE IS
CXEM PacIOI0KEHUS
3JIEMEHTOB COOPHBIX
KOHCTPYKLUHU

Ar

3 JlecTHHIIA METAIINIMYECKA:
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a) BEpTUKaIbHAs

0) HaKJIOHHAs

1

4 OTMoOCTKa

HpI/IMe‘laHI/Ie - Ha mmanax JICCTHHI] CTpCJ’IKOfI YKa3aHO HaIllpaBJICHUC ITOABEMA Mapiiia.

Temal8. CucTteMbl aBTOMAaTH3MPOBAHHOIO NPOEKTUPOBAHMUS PadoOT

IIpakTnueckoe 3ansaTue Ne 26

2. 'padpuueckue 0003HaYEHUSI MATEPUAIIOB U AJIEMEHTOB

Heab 3aHATHA: HAYYUTH CTYJEHTOB IpauuecKoMy 0003HAYEHUIO

KOHCTPYKIIMM OKOH U JBEPEN.

MAaTEpHUAJIOB U AJIEMEHTOB KOHCTPYKLIHM OKOH M JIBEPEU Ha YEPTEkKAX.

Xoxa padoThI:
JIBepu u BOpoTa

JIBepu 1 BOpoTa Ha IJIaHE U300paKarOT B COOTBETCTBUU ¢ Tabiureh 1.

Taomumna 1

HaumenoBaunue

N300paxenue

1 JIBepb (BopoTa)

{

OJTHOITOJILHASA S~ _/

a 6
2 JIBeps (BopoTa) ¢ 1 , ) { }
JBYTIOJIbHAS ekl LA

a 6
3 JIBephb nBoiiHas : l/ | !
OJIHOTIOJIbHAS ~
4 JIBepp ABOMHAA ; Y ;

N

ABYIIOJIbHA

S JIBepb OAHOIOJIbHAS C
Ka4aroIUMCS IIOJIOTHOM
(TipaBas uiu jeBasi)




6 /IBepp ABYNOJbHAS C

Ka4aruiunMucsd 1oJJ0OTHaAMU —x

7 Bepb (BopoTa) OTKaTHAasI
OJTHOTIOJIbHASI HAPY KHAS

8 JIsepb (BopoTa) OTKaTHAas
OJTHOTIOJIBHAS C
OTKpPBIBAaHUEM B HHIITY

9 JIBeps (BopoTa)
pa3IBIDKHAS IBYIIOJIbHAS

10 IBeps (BopoTa)
NoIbeMHast

11 IBeps (BopoTa)
CKJIaJyartas

12 JIBeps (BopoTa)
CKJIaJT4aTO-OTKaTHAas

13 JIBepp Bpamaromasics

14 Bopora nmogbeMHO-
IIOBOPOTHBIE

[Ipumeuanns

1 Ha ueprexxax macmradoB 1:50 u kpymHee aBepu (BopoTa) U300pakaroT ¢

YKa3aHUEM MTOPOTOB, YETBEPTEU U T.II.

2 BapuaHThl yCIIOBHBIX U300pakeHU JaBepeii, 0003HaueHHbIe OykBOii "0",

ABJIIKOTCA JOITYCKACMbIMU.

OKOHHBIE TIEPEIUIETHI

OxkonHHBIE TIeperuIeThl Ha dacajie n300pakaroT B COOTBETCTBUU ¢ TaOyMIeH 2.

Tabmuua 2
HanmMeHoBanue N300paxenue
1 Ilepemiet ¢ GOKOBBIM MOABECOM, OTKPBIBAIOUIUIICS BHYTPb ~
b
e
2 Ilepemner ¢ O0KOBBIM MOJABECOM, OTKPBHIBAIOUIUICS HAPYKY
3 IlepenyieT ¢ HUKHUM MOJBECOM, OTKPBIBAIOIIUNCS BHYTPb ;‘{\
{0\
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4 Ileperier ¢ HUXKHUM MOJBECOM, OTKPBIBAIOIIMIICS HAPYXKY

5 [lepemnyieT ¢ BEpXHUM MOJABECOM, OTKPBIBAIOIIUNACA BHYTPh

V7
\/
Y
6 [lepernyieT ¢ BepXHUM MOJABECOM, OTKPBIBAIOLIUICS HAPYKY
7 IlepemnneT co CpeAHUM MOJIBECOM TOPU30HTATBHBIM AN

8 Ilepener co cpeTHUM MTOABECOM BEPTUKAIBHBIM

9 IlepenneT pa3aBUKHON

10 Ilepemer ¢ nogbeMoM

11 Ilepenner royxou

12 [TepenieT ¢ OOKOBBIM MM HHKHUM TTOJBECOM,
OTKPBIBAIOUIUIICS BHYTPb.

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

Temal8. CucreMbl aBTOMATH3MPOBAHHOIO NMPOEKTUPOBAHUS PadOT

IIpakTnueckoe 3ansaTue Ne 27

3. I'padmueckue 0603HAYEHUS MAaTEPHUAIOB M DJIEMEHTOB

KOHCTPYKLMH KPBILIH.

Hean 3ansTus: PazpaboTarh 1miaH U KOHCTPYKIIMIO KPBIIIH C

BHYTPEHHUM BOJOOTBOJOM.

BrImosHuTS:

1) Inan kpoiau M 1:200

2) Y3en npuMbIKanus Kpeimu k crene M 1:10, 1:20
HcxonHbie NaHHbIC: TUIAH 3JJaHUS .
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OO01mue cBeaeHus:

B MHOTOATa)XHBIX KHIIBIX JOMax MPUMEHSIOTCS COOpPHbBIE

XKeJIe300€TOHHBIEC YepAayHble MaJOyKIOHHBIE KPBIIIH. YKIOH Kpbil 1,5 -5%.
BonmooTBoz ¢ KpblIll - BHYTPEHHUN OPTraHU30BaHHBIN.

BHyTpeHHUII BOJOOTBOJ COCTOMT M3 BOJOINPHUEMHBIX BOPOHOK C
pelIeTyaTbIMU KOJIaKaMU M TPYO, MPOXOJAAIIUX BHYTPHU 3[aHUS 10 JIECTHUYHBIM
KJIETKAM.

KonudecTBO BOAONPHUEMHBIX BOPOHOK Ha KpBIIE IPUHHUMAETCS B
3aBUCUMOCTM OT YKIOHAa M OT KIMMaTU4YECKOTO paloHa CTPOUTEIbCTBA

(MHTEHCUBHOCTD JIOXKIS).
Ha 1-ny BopoHKy n0ipkHO nipuxoauThes oT 200 1o 600 M kpeimu. Ha 3manue

YCTPauBaACTCs HC MCHCC IBYX BOPOHOK.

Xoxa padoThi:

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

FaAZONIOARE MG B a0ECTH 20 NAPANEY

KoCcrank w2 cranwmod nonocw Sudd mm

, Juo Senum il reonas AT 3, 7550, woer 600 mm

AOBonuwran si Wi CRON (8 APOATONAKN N
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7 } Cocram nokpurva o Yaen 1

Ilocneoosamenvrocms 8bINONHEHUSL NAAHA KPOBIU.!
- Hanectu kpaitHue KOOpAMHAIMOHHBIE OCH 3JIJaHUS ¢ 0003HAYCHHEM UX B

KpYyKKax.
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- HanecTu CIUIOMIHOM TMHUENW HAPYKHBIM KOHTYP 31aHUS.

- [loka3ars maparneT CTEHBI.

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

- O003HAYUTh YKJIOHBI KPOBJIH.

- [loctpouTs npouss KpoBIw.

- [IpocTaBuTh pa3mMepsl MEXIy KpalHUMU OCSMU 3TaHUSI.

3. BeruepTuTh YyepTex y3iia IPUMBIKAHUS KPOBIH K Mapariery.

KoHTpoJbHBbIE BOPOCHI.

1. Ha30BuTE KOHCTPYKTUBHBIE THIIBI KPBILI MHOTO3TAXKHBIX KHUJIBIX 3/1aHUH.
2. Kakue KpoBiaM NPUMEHSIOT JJI1 MAJIOYKJIOHHBIX KPbIII?

3. Ha3oBuTe 35€MeHThl BHYyTPEHHETO BOJOOTBO/A.

4. Kak onpenensercst yKJIOH KpbIIn?

Temal8. CucreMbl aBTOMAaTH3MPOBAHHOIO IIPOCKTUPOBAHUA PadoOT
IIpakTuyeckoe 3ausatue Ne 28
4. I'padrueckre 0003HaUYCHUSI MATEPUAJIOB, DJIEMEHTOB Y3JI0B U JieTajei B
nporpamMme ABTOKaJ

I.Ie.m; JAaHATUA: Hay‘{I/ITLCH BBITTIOJIHATH ‘leTC)K y3JIOB nu I[eTaJIef/'I B CUCTCMC
AutoCAD.

3amanue

[To nmpenyioxKeHHOM CXeMe 3aHUS BBITIOJHUTD:

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

— MPOCTaBUThH Pa3MephI.

Hwxe, Ha puc. 1, npeayioxkeH OJMH U3 BAPUAHTOB CXEMBI 31aHMS, [
KOTOPOTo Oy/IeT pacCMOTPEH MPUMEP BBINOTHEHUS paOOTHI.
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bd,

1. KpoBEENEHOE NOHPRHTHE M3 MHEHOE S2pendLm

2. MOaHNaEcHH b# WHITepHan

4, QS peursaTHE

5. BErye SOL50 [ 0 SSRETadH 4R &SHTHTMHHA)

5. BATDOIAUHTHIHA METEHAN

T CTPONHARHER HOME

8. TENNXHIONALLMOHH B METEpHAN

9. Bpyc S0x50 (DA HEEISHHR LONOAHHTSNEHOH TEMNOHICHR L)
10. NADCHIALHWOHHBA MATEQHAaN

11. NouMeHa NOTONKES

14, RapKp: KapH43a

13. HapHHM3HAR NAaHNE

12, CTeHa 3EEHHA

24, FpDHUWTEARH ANA HREMMSHUA B000CTHHONG Renotis
25, MumuMBHa HARPHUIE

28, Mayapaat

253, [MANOHIORALLHOHHEA CNGOR DO MAYIHENAT

27, LlaAMSHTHOTWCUNHAR AP HPOE SHHAT CTANKA

Pucynok 1. OOpa3zer BBIMOTHEHUS y371a CKATHON KPOBJIU

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

Heab 3aHATHA: TOCTPOUTH PO3BI BETPOB MJIA KaXXIAOr0 MeEcslla U TOJ0BYIO
pO3y BETPOB IS JaHHBIX MO CBOEMY BapHaHTy, MPOAHAIM3UPOBATH U CHACIAThH
BBIBOJIBI.
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1. WcxomaHble TaHHBIC IS TOCTPOSHUS PO3bI BETPOB IIPUBEACHBI B
tabmure 3.
Tabmumna 3
WcxomHble TaHABIC TS IIOCTPOCHUSI PO3bI BETPOB

B

a

p

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

a

H

T

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

1 6 11 | 13 15 5 6|2 | 11 4

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

3 8 14| 6 6 8 6|3 ]| 15 2

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

5

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

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

8 12 | 10| 9 11 8 11| 27 7 5

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

Xoa padoTbi:

Jlath onpeaeneHrne NOHATHIO “BETEP .

BcrnoMHUTH IPUYMHBIL, BIUSIONINE Ha (POPMUPOBAHUE BETPA.

KakuMm npubopom onpenesnstoT HarnpaBjieHue BeTpa?

Kak onpenenuts HanpasiieHUE BETpa.

1o xako¥ CTOpOHE TOPU30HTA OIPEAEISIETCS HA3BaHHUE BeTpa?

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

Po3a BeTpoB — amarpamma, XapakTepHU3YIOIIasl peKUM BETPA B TAHHOM MECTE I10
MHOTOJIETHUM HAOJIIOJCHUSM U BBITJIAIUT KaK MHOTOYTOJIbHHUK, Y KOTOPOTO JIJTMHBI
Jay4ded, pacXoAsAIMXcs OT UEHTpa JuarpaMMmbl B pa3HbIX HaMpaBICHUSX,
IPOMOPLMOHATIEHEI MTOBTOPSIEMOCTH BETPOB 3THX HAMNpPAaBICHUN («OTKYAa» IYeT
BETEP).

S A
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Po3a BeTpoB, MOCTpOEHHAs MO PeabHBIM JaHHBIM HAOJIOJEHUH, TTO3BOJISAET
0O JJUHE Jy4ell MOCTPOEHHOIO MHOTOYI'OJIbHUKA BBIABUTH HAIpaBJICHUE
TOCIIOJICTBYIOLIETO, WJIM IPE00JIafarolero BeTpa, CO CTOPOHBI KOTOPOrO 4Yalle
BCEr0 MPUXOJNUT BO3YIIHBIN TOTOK B JAHHYIO MECTHOCTb.

OOBbsiICHEHHE OCHOBHBIX 3JIEMEHTOB PO3bI BETPOB .

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

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

3. Touku, OTMEYEHHBIE HA JIMHUSAX, MOCIEIOBATEIBHO COCIUHSAIOT, B LEHTPE
PHUCYIOT KPY>KOYEK, B KOTOPOM CTaBAT YUCJIO AHEH Oe3 BeTpa (IITHIIb).

4. OCHOBHBIE U IPOMEKYTOUHBIE CTOPOHBI TOPU3OHTA.

CtyeHTbl B XOJIe¢ MPAKTUYECKOW pabOThl, JOJKHBI TOCTPOUTH HUATPAMMY

C

ClIO|B|3CB {3 [I03/I0OB| mriis
2| 4|3|511|7| 4| 3| 2

«Po3a BeTpoB» 3a ompenesieHHbI MepuoJl BpemeHu, s ropojga HoBocubupcka.
Crnenatb COOTBETCTBYIOIINE BBOBI.

1 Wcrnonb3yst naHHble HAOMIONEHUS TOTOJBI 3a SIHBAPh MECSI] MOCTPOUTH
auarpammy po3sbl BeTpoB. (https.//www.gismeteo.ru/diary/5225/2019/2/)

AJNTOPUTM BBITIOJIHEHUST PAOOTHI :

1. OTKpBITH peakTop 371eKTpoHHbIX Tadmul Microsoft Excel .

2. [TocTpouTh TAOMUILY, UCTIOJIB3YSI JaHHBIC THEBHUKOB HAOIOICHUS
(npenBapuTeNbHO TMOACUMTANTE, BETPbl KAaKUX HANpaBICHUA ObLIM B TEUEHUE
MecsIIa.)

1 [locTpoiiTe B AJIEKTPOHHOM BapuaHTE, poO3y BETPOB (BBHIOpATh THII

nuarpammel «JlenectkoBasi»), noanumute nuarpammy ( Hampumep «Posza BeTpos
st ropona HoBocubupceka, ssuBapb, 2018 .

Hanpasnenue Betpa [KonmuecTBo nHen
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2. Crenaiite BbIBOJI

1. Bertpsl, kKakux HampaBIeHUI ObUTH B TEUCHUE MecsIa?

2. Kaxux BeTpoB ObUIO HAaUOOJIBIIIEE KOJTHYECTBO?

3. Kakux BeTpoB ObIJI0O HAUMEHBIIIEE KOJTUIECTBO?

4. Kak HanpapJICHHE BETPOB OTPA3WIOCh HA TEMIIEpaType JAaHHOTO MecsIa?

BoiBoa: Gosbiie Bcero B sSiHBape Mecslle BETEp Ay C foro-3amamga - 11
JHEH, 6 nHeH - ¢ rora, 4 JHA - ¢ I0T0-BOCTOKa , 4 JHS - ¢ BOCTOKA,3 JHS — OBLIA
BETPhI CEBEPO— BOCTOYHBIC, 2 JHA - 3amajHble, | JeHb B sSIHBape MeECAIE BETep
IyJl ¢ ceBepa M BooOIIe He ObIJIO BETPOB C CEBEpPO — 3amajaa. B TeueHue mecsia
BETPHl OBUIM FO)KHOTO, FOTO — BOCTOYHOTO M IOTO - 3aIlaJIHOrO HaIlpaBIICHHS ,
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TAaKO€ COCTOSIHHE BETPOB OTPA3UIIOCh HA TEMIIepaType Mecslla, OHU ObLIU He
CHWJIBHO MOPO3HBIC, YMEpPEHHBIC JUISI JTOTO Mecsa Hamed HoBocuOupckoi
oOJtacTu.

1. Odopmute 3 cnaitna nis oOuiel npe3eHTanuu, no BameMy mecsuy (1
ClTaiif - TabNIMIla TaHHBIX JHEBHUKA HaOMIOAeHMSI, 2-11 chaiin - nuarpamma «Po3a
BETPOBY», CIIAMI - BBIBOT).

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

CBOEH paboTe KOHKPETHO M0 CBOEMY MecsIly (00yJaroniuecs 3aoaHsI0T OOIIYI0
Ta0IuUIly, IO CBOEMY MECHILY).

Yucio gHel B Mecse HanpagsJieHue BeTpoB

Htune [C C-B B I0-B IO 10-3 B C-3
STHBApE. 31 1 3 4 4 5 11 310
DeBpaisb. 29 0 0 0 1 23 3 210
Mapr. 31 1 1 0 3 11 8 41 3
Anipes. 30 3 1 2 2 8 6 5] 3
Mai. 31 1 2 2 1 3 6 3 91 4
M1oHb. 30 5 4 1 2 3 11 311
Hro1b. 31 4 0 1 1 5 10 81 2
[ABTYCT. 31 4 1 0 6 7 4 4 5
CeHTs0pb. 30 1 4 1 1 8 6 3] 6
OKTSOpB. 31 1 0 1 0 4 8 11 511
Hos16pb. 30 0 3 1 2 10 10 311
/TexaOpb. 31 2 0 0 3 13 7 4 ( 2
[ Toro. 366 2 23| 20 11| 32 107 | 90 |53] 28

8.Ha ocHOBe Mosy4eHHBIX JJaHHBIX TOCTPOUM F'OAOBYIO PO3Y BETPOB ISl HAIIEH
MECTHOCTH.
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9. ChopmynupyiiTe BBIBOI JUIs TaHHOM AHAarpaMMbl:

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

2 Kakux BeTpoB Ob1I0 HaMOOJIBIIIEe KOJIUYECTBO?

3. Kakux BeTpoB OblII0 HAMMEHBIIIEE KOJTMYECTBO?

4, Kak HanpaBieHue BETpOB OTPa3WIOCh HA TeMIEpaType roaa?

BriBog:

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

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

3. 32 nHs ObUIH BETPHI FOTO-BOCTOYHOI'O HAMPABJICHUSI.

KOxHbIe BEeTpbl MPUHOCAT HA HAIly TEPPUTOPHUIO TEIUIBIM BO3AYX, U MPHU
ATOM ycTaHaBiuBaeTcsi Teras morojga. B 2008 romy 209 nHeit ObLIuM BETpHI
10’)KHOTO HAIIPaBJICHUS, IOATOMY TeMIIEpAaTypbl OTHOCUTEJIBHO TEILJIBIE.

4, 53 ngHA OBIM BeTphl C 3amajga 3amajHble BETPbl Ha HAIly
TEPPUTOPUIO TIPUHOCAT OOBIYHO BJary, JaHHbIE JHEBHHKOB HaOJIOICHUS
MOATBEPKAAIOT ATO YACTO 3alaJHOE HaIpaBJIICHUE BETPOB COMPOBOXKAAIOCH
BBITAJICHUEM OCaJIKOB.

5. CeBepo-3amaJHbIX BETPOB ObLI0-28
6.  ceBepHbIX — 23
7. ceBepo-BOCTOUHBIX — 20

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

Heas 3ansarusa: V3yuuts npaBuina OQOpPMIIEHUS  ApXHTEKTYpPHO-
CTPOMTEINIBHBIX IIJIAHOB, HAYYUTH CTYZACHTOB YEPTUTh U YUTATH IIJIAH ITAXa.

Hcnoandyembie koManabl: Pazmepsl, @opmar (Crioun, Tunsl muauii, TeKCTOBBIN
cTwib, Pa3mepnsiii ctuns), PucoBanue (Tekcr).

IIpakTHyeckoe 3a1aHue:

1. IlepeuepTuTh OCU U KOHTYpHI IU1aHa 3qanus (Puc. 1).
2. PazpaboTtaTh BHYTPEHHIOIO IIJIAHUPOBKY 37aHUSI.
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Xox padoThI:

1 B cmoe «Ocw» HayepTuTh pa30MBOYHBIE OCH. TOHKUMH
HITPUXITYHKTUPHBIMH JIMHASMH HAHECTH KOOPANHAIIMOHHBIE OCU BCEX CTEH 3JaHUs
(POIONIBHBIX U MOMEPEYHBIX, HAPYKHBIX U BHYTPEHHHX ), YTOOBI MOJTYYUTH CETKY
oceil. O0O3HAYUTh OCHOBHBIE OCH: TOPU30HTAJIbHBIE — MPOMNHUCHBIMU OyKBaMu
pycckoro anaBuTa B HANPABICHHN CHU3Y BBEpX (3a McKIouenueM Oyks: E, 3, I,
O, X, I, 4, I, b, bl, b); BepTukanbHbie — apaOCKuMU IM(PpamMu B HaNIpaBJIECHUU
cieBa HarpaBo. [Ipomycku B upoBbIX U OYKBEHHBIX 0003HAYEHUSX KOOPMHA-
LMOHHBIX OCEW HE JIOMYyCKAOTCS.

Ocu 3aKkaHYMBAIOTCSA KPY)KKaMU JHaMeTpoM 7 MM (TaKk Kak YepTex
BoinosiHsgercst B M 1:100), B kotopsix mpudrom Ne 5 HEoOX0aMMO ykazaTh HX
0003HaYEHUSI.

Co Bcex cTOpoH OyAylIero miaHa CileIyeT OCTaBUTh MECTO AJIs KpbLIEI,
HBAaKyallHUOHHBIX JIECTHUL, HAapYyXHbIX pPa3MEpPHBIX LEMOYEK U Ha3BaHUsA
U300paKEHHUS.

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

JIECTHUYHYIO KJIETKY. TOHKMMH CIUIOIIHBIMU JIMHUSIMH HAHECTHU KOHTYpBI BCEX
CTEH 3JaHus, coOMoJas B MacmTade MX TOJNIIMHY U MPUBS3KA K KOOPAMHALMU-
OHHBIM OCSIM. TonmuHa HapyKHBIX CTE€H OIpeJieleHa IpU BbIOOpE BapuaHTa
UX KOHCTPYKTHBHOTO pelleHus. HapyXKHble CTEHBI NMEIOT IPUBS3KY, IIPU KOTOPOH
BHYTPEHHSSl TpaHb HECYyILlEd CTEHbl CMEIleHAa BHYTPb 3/aHus (B CTOpPOHY pac-
MOJIOKEHUS TIEPEKPBITHI) Ha BEJIMYHUHY [TyOMHBI ONIMPAHUS MEPEKPHITUS HAa CTEHY
120 MM 1 KOHCTpyKTHMBHOrO 3a3opa 10 Mm. Takum 00pa3om, NMpUBA3Ka JOJKHA
o0OecrieyuTh TIYyOMHY ONUpPAaHUS IUIMT MEPEKPhITHS Ha HECYIIUe CTEHbl H
Ha3zHaudaercsa He MeHee 130 M.

3. B cnoe «BHyTpeHHME CTEHBI» HA4YEPTUTh BHYTPEHHHE CTEHBI M
neperopoAku. TonuHy BHYTpEHHUX cTeH npuHuMaroT 250 unu 380 mM. OgHako
CJIelyeT UMETh B BUAY, YTO, €CJIM B CTEHE MPEIIOJIaracTcsi yCTpanBaThb BEHTHU-
JSIUMOHHBIE KaHAJIbI, €€ TOJNIIMHA He MOXKeT ObITh MeHblIe 380 MM (puc. 1).

- fﬂ,ﬁ—g ,ﬁ%‘, Kanan #a oarnom
S IMaxXe 3aKpLHm
|

i A

i

Kanan omxkpum 8 / S \Kupnmmaﬁ cmena
Benmunupyenoe nomeuenue

Pucynok 1 — YcTpoilcTBO BEHTHIISIITMOHHBIX KaHATIOB

[IpuBsizKky BHYTPEHHHUX HECYIIMX CT€H Ha3HAYAIOT, KakK I[PaBUIIo,
uentpanbHor (190 + 190 umm 125 + 125 MMm), T.e. T€OMETPUUYECKYIO OCh CTEHBI
COBMEINIAIOT C KOOPJMHAIIMOHHOU OChI0. (Puc.2)



4, VYKa3zaTp HampaBi€HUE OTKPbIBaHUA JBeped. Pasmepsl ABEpHBIX
IPOEMOB M XapakTep MX 3aloJHEHHs (TIyXue, OCTEKJIEHHBIE, OJHOIIOJIbHBIE,
JBYTIOJIbHBIE) 3aBUCST OT HA3HAYEHUS [TOMEIICHMS], HAIPUMED:

— JIBEpH BXOJIHBIE B 3JaHUE MOTYT OBITh ABYINOJBHBIE C OCTEKJICHHBIMHU
IIOJIOTHAMH, OTKPBIBAIOIIUMUCS HAPYXKY, IIUPUHOU HE MeHee 1310 mm;

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

5. BBINONHUTH TUIAHUPOBKY OTIEIbHBIX TOMENIEHUN HCXOAS M3 HX
Ha3HAYEHUs W 3aJaHHOM IUIOIAAW, pa3ropakuBas MPOCTPAHCTBO MEXKIY
KaluTaJbHBIMUA CTE€HaMH meperopogkamu. ONpenenuTbcss C MaTepHaioM U
KOHCTPYKIIMEN MEPEropooK, HA3HAYUTh WX TONIIMHY COTJIaCHO OCHOBHBIM
TpeOOBaHUSAM K MEPErOpoaKaM (OHU TOJKHBI OBITh MHIYCTPUAIBHBIMU, 3aHUMATh
KaK MOYXHO MEHbIIIE MECTa B IIJIaHE, OBITh JISTKUMHU).

B CHull 2.08.02—89 «O0miecTBeHHBIE 31aHHUS U COOPYKEHUS» U3JT0KEHBI
HOPMATHBHBIE TPEOOBaHUS K pa3MepaMm OTIEIbHBIX MnomenieHuil. Tak, romanas
KITOH KOMHATBI 12 M° 1 KyXHHU JIOJDKHA OBbITh HE MeHee 9 M2, [[Iuprna KyxHU
JIOJKHA ObITh HE MeHee 1,7 M, nepenneid — 1,4, BHyTpUKBapTUPHBIX KOPUIOPOB
— 0,85, yoopuoit — 0,8 (MuHuManeHas ryonHa — 1,2 m). B kBaptupax s
CeMEH C HWHBAIMJAMH, IEPEIBUTAOIIMMHUCSA Ha Kpecaax-KOJACKaX, IUIOIIAIb
KyXHH JI0JDKHA OBITh He MeHee 9 M7, ee IIHpHHA He MeHee 2.2 M.

6. [TopcunTtath pazMepsl MPOCTEHKOB TAKUM 00pa3oM, YTOObI OHU OBLIU
KpaTtHbl 1/2 xupnuya ¢ yaetom miBa, T.e. 130 (510, 640, 770, 900, 1030) mm.
7.  BrniOupas pa3zmepbl OKOHHBIX MPOEMOB HAJI0 CTPEMUTHCA K TOMY,

4TOOBI IJIOLA/Ib OKOH B IMOMEUIEHMH COOTHOCWJIACh C IUIOIIAJbIO I0JIa 3TOTO
nomenieHus kak 1:6... 1:8. BeicoTa OKOHHOTO IpoeMa J0JKHA OBITh TAKOM, 4TOOBI
00ecreynBaIoCch pacCTOSTHUE OT MoJsia 10 Hu3a okoHHOro npoema 700...900 mm, a
OT MOTOJIKA 10 BepXa OKOHHOTO ITpoeMa — He me—Hee 300 mm.
8. B cnoe «O0opynoBaHne)» HaYEPTUTh CAHTEXHUIECKOE 000pyI0BaHuE.
9. B cnoe «Pa3mMeps» ykazarTh:
- BHEIIIHUE pa3Mephl 37aHus,
- BHYTPEHHUE pa3Mephl TOMELICHHI,
- pacnoJIO)KEHUE IBEPEU.

KoHTpoJibHBIE BOIIPOCHI

Kak noanuceiBaloTcs KOOpAMHAIIMOHHBIE OCH Ha IU1aHe?
Kak nokasbiBaeTcsi HanpaBlIeHUE OTKPHIBAHUS IBEPU?
Kakue pazmepsl HE0OOXOUMO yKa3aTh Ha IJ1aHe?

Kak nokasaTh HarpaBiieHUE ABUKEHUS T10 JIECTHUIIE?
Kak n300paxkaroTcsi OKOHHbIE TPOEMBI?

SN
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Pucynok 2 — IlpuBsi3zka HapyKHbIX U BHYTPEHHHUX CTE€H K KOOPIWHALIMOHHBIM
0CsIM

Tema 19. OcHOBHBIE 10J10)KEHUS TPOCKTUPOBAHUA KUJIBIX M
00IeCTBEHHBIX 31aHUIA.

IIpakTnueckoe 3ansTue Ne 31
2. TlocTpoenue paspesa 31anusl B IporpaMme ABTOKA.

esb 3aHATHSA: HAYYUTH CTYIEHTOB YEPTUTh Pa3pe3 31aHUSL.

Hcnoab3dyemblie komanabl: biiok, Pegakruposars (Konuposats, Maccus),
Pa3mepsl (BbiHOCKA).

OO01mue cBeaeHus

[Ipu BbIMOTHEHUU pa3pe3a 3AaHHS (COOPYKEHHMs) MOJIOKEHUE MHUMOU
BEPTUKAJIbHOM IUIOCKOCTH pa3pe3a MPUHHUMAIOT C TaKUM pacyeToM, 4YTOObI B
M300pakeHHe MOMa ail IPOEMbl OKOH, HApYKHBIX BOpOT U ABepeit. 1o yuyactkam,
O0COOEHHOCTH KOTOPBIX HE BBISIBJICHBI B OCHOBHBIX pa3pe3ax, MPUBOISATCS MECTHbBIE
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(yactuunbie) pas3pe3bl. JIMHUKM KOHTYpOB 3JIEMEHTOB KOHCTPYKIMA B paspese
U300pakaroT CIUIOIIHOM TOJCTONM OCHOBHOM JIMHUEH, BUAMMBIC JTUHUA KOHTYPOB,
HE IOITAJA0IINE Ha TUIOCKOCTh CEYEHNUs — CINTOLTHOM TOHKOM JIMHUEH.

W3 BUAMMBIX 3JEMEHTOB Ha pa3pe3ax H300paKaroT TOJBKO 3JIEMEHTHI
KOHCTPYKIMH 3/aHusd (COOpPYKEHHS), MOJBEMHO-TPAHCIIOPTHOE OO0OpYIOBAaHHUE,
OTKPBITHIE JIECTHULIBI U IUIONIAAKHA, HAXOASIIMECS HETOCPEICTBEHHO 32 MHUMOMN
IJIOCKOCTBIO pa3pesa.

Ha paspeszax 3manust (coopyxkeHusi) 0e3 mojaBajia TPYHT U DJIEMEHTHI
KOHCTPYKIIUHM, pacloyioXKEHHbIEe HIKEe (YHIAMEHTHBIX OallOK M BEpPXHEW YacTu
JICHTOYHBIX (PYHAAMEHTOB, HE U300paxatoT. TOHHEIM MOKa3bIBAIOT CXEMATUYECKU
TOHKOW IITPUXOBOM JIMHUEU.

ITon Ha rpyHTe M300pa)kaloT OJHOW CIUIONIHOM TOJICTOM JMHUEH, MOJ Ha
NEPEKPBITUM M KPOBIIO M300paKaloT OJHOW CIUIOIIHOW TOHKOW JHHHEN
HE3aBUCHUMO OT YHUCJIA CJIOEB B UX KOHCTPYKLIHH.

CocTaB ¥ TOJIIHUHY CIOEB MOKPBITHS YKA3bIBAIOT B BBIHOCHOM 3amucu. Eciu
B HECKOJIBKMX pa3pe3ax M300pakeHbl MOKPBITHS, HE OTJIMYAIOLIMECS MO COCTaBY,
BBIHOCHAsl HAANMUCh IPUBOJAUTCA TOJBKO HA OJHOM H3 pPa3pe3oB, B JPYIrUX
IIPUBOJAT CCBUIKY Ha pa3pes3, COAEPk AN MTOJTHYI0 BBIHOCHYIO HAIIIKCh.

Ha pa3zpesax BBIHOCAT U yKa3bIBaIoOT:

° KOOPANMHAIIMOHHBIC OCHU 31dHUA (COOpY)KeHI/IH) N pacCTOAHHUC MCKOY
HHMMH U KpaﬁHHMPI 0oCiAMH, OCHU Y I[G(i)OpMaLII/IOHHI)IX IIIBOB,

° OTMCTKHU YPOBH:A 3CMIIM, HUCTOI'O I10JIa U INUIOIIAA0K;

° OTMCTKM HH3a HCCYIIUX KOHCTpYK]_IHﬁ IIOKPLITUA OJHOITAKHBIX

3IaHUi (COOPYKEHMI) U HU3a TUIUT MOKPBITHS BEPXHETO 3Ta)Ka MHOTOATaXHBIX
3/IaHU (COOPYKEHUI);

. OTMETKY HH3a OINOPHOM YaCTH 3a/€NbIBAEMBIX B CTEHBI 3JIEMEHTOB
KOHCTPYKIIUH;

. OTMETKM BEpXa CTEH, KapHHU30B, YCTYNOB CTEH, T'OJOBOK pPEIbCOB
KPaHOBBIX ITyTEW;

. pa3Mepsbl U MPUBS3KY (110 BHICOTE) IPOEMOB, OTBEPCTHI, HUIII U THE3]T
B CTE€HAX U MEPEropoKax, n300paxaeMbIX B CEUCHUH;

. pasMepbl Ul MpoeMa C YETBEPTAMH YKa3blBalOT IO HAaWMEHbIIEH
BEJIMYUHE NPOEMA;

. TOJIIIMHY CTEH U UX MPUBA3KY K KOOPJAHHALMOHHBIM OCSIM 3/1aHUS WU
coOopy>KeHus (ITpr HEOOXOTUMOCTH);

. MapKy 3JEMEHTOB 3/1aHUs (COOpPYKEHHs), HE 3aMapKHUpPOBAaHHBIX Ha
maHax u gacauax;

. CCBUIKM Ha Yy3Jbl, a TAaKXE HA YEPTEKH DIIEMEHTOB 3JaHUs

(coopyskeHus), 3aMapKUPOBAaHHBIE HA pa3pe3ax.
[IprmMepsb! BBITTOMHEHUS Pa3pe30B JaHbl HA pUCYHKE 1,2.

Xoxa padoThr:

1. TlocTpouTs OcH JJis pa3pesa 37aHHUs.
2. HauepTuTh TUTIOBOM ATaX pa3pesa 37aHusl.
3. Pa3MHOXUTEH THIIOBOM 3Tax.
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4. ]JlouepTuTh MOABAIBHYIO YaCTh 3/1aHHUS.
5. OdopMHUTD KpHIITY 31aHHUS.
6. IlpocTaBuTh pa3mepsl.

—
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/. TIpocTaBUTH BBICOTHBIE OTMETKH.

Pucynok 1. [Ipumep BrINOSHEHUS pa3pe3a 30aHus

KoHTpoJibHBIE BOIPOCHI:

1. B kakoi mocie10BaTeIbHOCTH BRIUCPUUBAIOTCS (pacajibl, IIIAHEI,
pas3pesbi?

2. Kakue o01ue 3eMeHThI CBSI3bIBAIOT pa3HbIe BUJIBI U300paKeHUN Ha
aPXUTEKTYPHO-CTPOUTEIBHBIX YepTekax?

3. Kaxk BrIOMpaeTcst 1 OTMEUaeTCsl MECTO IIPOBEICHUS pa3pe3a’
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4, Kak craBsTcs PpasMEpPhbl U BBICOTHBICE OTMCTKH Ha pa3pe3ax?
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Pucynox 2. [IpuMep BeIMIOTHEHUS pa3pe3a MHOTOATAXKHOTO OOIIECTBEHHOTO
3IaHUS
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Tema 19. OcHOBHBIE MOJI0KEHHSI TPOEKTUPOBAHUSA KHUJIBIX M 001ECTBEHHBIX
3MaHUM.
IIpakTuueckoe 3ansaTue Ne 34
4. Iloctpoenue (acana 31aHus B IporpaMme ABTOKAJ.

Leab 3aHATHSA: HAYYUTH CTYJCHTOB YEPTUTH (acaj 31aHusl, UCTIOIb3Ys
nporpamMmy ABTOKaJ.

3aganue.
[1o nocTpoeHHOMY TUTaHY 3/1aHUSI BHIIOJIHUTH:
—gepTex ¢acana 2-yx 3TaxxHOro 31aHus B Macirade 1:100;
— IPOCTaBUTh Pa3MEpHI.
OcHOBHBIE JTaHHBIE JIJIs1 TOCTpOeHUs (hacaa 3/1aHus:
VYposenb nosa 1 staxa 0,000
BricoTa staxa +3,000
VYPOBEHB 3eMJIN PACCUUTHIBAETCS MHANBUAYAIBHO
Hws oxonnoro mpoema 1 staxa +0,750
Bepx oxonnoro mpoema 1 staxka +2,250
Hwn3s oxonHoro nmpoema 2 sraxa +3,750
Bepx okoHHOrO0 npoema 2 staxa +5,250
Bricota neepu 2,100
Hw3s xppimm +6,000

IHopsinok BbINOJIHEHUS PadOThI
[IpoBecTu aHaIM3 T€OMETPHUH BBIMOJIHAEMOTO N300pakeHust. OnpeaenuTh
BAPUAHTHI UCMOJIb30BAHUS B IIOCTPOCHUSX CIEAYIOIINX KOMAH/: 3€PKaJIo,
KOIMPOBAHUE, CMEIICHUE, MaCCUB, OJIOKH | JIp.
Co3zpnats ciou, cornacHo puc. 1. KaxxaoMy ciioro OprucBOUTh UMsl, LIBET, TUII
JIMHWUH, BEC JINHUMU.
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Pucynox 54 — Coznamme cimoés
Brraepuneanne dacana 3TAHHA

1 OmmosnTe CITOH pasMepHL. Y cTaHOBHTE TeKYIIHA CIIOH

«BemoMoraTelsHEIe THHEEY. HaMeTHTE KOBTYD (dacama mo IHEHSM IpOeKITHOHHOH
cBa3H ¢ mwiadgoM 3naped. Heoomszopate woMmaEmy «Jlyoy H oDBEETHYIO IpHBIIKY

(puC. 33).

\S

2 HameTHTs YpOBeHE 36MIH, HCIIOIB30BATE Komanmy «Orpesors. JateMm c
MOMOMBI KOMAETH «KonnmposaTh» HaMeTHTs YpOBHEH: moda | B 2 3Tama, OKOHHBIX

OPOSMOE, KPBIIIH 00 HCXOTHEDNM JaHEsM (Tabmema 4), (puc. 50).

Prcyuok 53 — ITocTpoerse BCnoMOraTe/IbHEL JIETHHE
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Prcyrok 56 — Barepaieanse OCHOBALX YPORHSH

3 C pomomrro komaux «Odpezare», «¥AmmEETEY CQOpPMAPOBATE KOHTY]

dacama 3gamma (paEc. 57). 3areM DOMeHATE IHHHH #EOHTYpa Gacaga CHoH
«BcroMorarelbHEIe THHHEY HA COOTBETCIBYIOINHE CIOH «YPOBEHER 3eMIHEY H
O TeHRED

Pucyror 57 — QopMEpoBaHdAs KoHTYpa hacama

4 BuMepmETs EOHTYP OKOHEOID OpoéMa ¢ IEPEILICTAMH B CIoux «CTeHsD: H
«lIpoemen:. Mcnmomesopates EoMagmu «Orpeior», «Konmpoeares, «Cuemennen

(prc. 58).

Josndas moewka

dae cozdewsn Jrona
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5 Ha ocHOBAHHA DOCTPOSHHOTC KOHTYPA OKOHHOTD OpPOSMA COSTATE DIDK H
BCTABHTE Ha daca], HCIIONESYE EoMaHmel «(Coazate Gmoxe, «Berasares G080,

«Komapopateys (pac.39).
b ||

]
[[] ]

Pacyaok 39 — Bemepaseanse dacaga sgaoan

6 BuuepmEaTs EpEIMTy, KPROICYKC, [ABSPHRIE POSME H  JpYCHE
APRATEKTYPHEIE 3MCMEATH  30aHHA H BEIIOIHHETH IITPHXOBEY HIH TPaJHCHTHYHD
BAMHEEY MOKOMM, EKpRmH H T Henomezopate womapmm  aOrpezoss,
allltpaxoekas = ap. {puc. 60).

1]
1T I T

L]
21 1 TR AT 1

Pacyaor 60 — Buaepaaraune dacama snaaas

IIpocTaHcERA paIMepoR

1 BubeprdaTs BEHCOTHYIO OTMETEY IO pasMepaM B COOTBETCTBHH ¢ pEC.G],
HCOWIETYE EOMaaNy «(Mpecis B CIIOAX CTEHEL H IPOSMEL
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Pacymox 61 — Iocrpoerse BHCOTHOR OTMeTEH

2 3apaTh KOHTPOIHpYEMEIH ATPHDYT H CO3NaTh Dok «BRICOTHAN OTMETEA.
Hernonszosars EoMaBmsl «3agaame atpEbyTay, «Cozgare 6o
3 IlpocTaeTE BEHCOTHERIE OTMETEE HA $acane H OTPENAKIHpOEaThE aTPHOYTEL
4 TlpoMaprEpoBaTe KpaHAHe KOOPSHHAIEOHHHES OCH H ODONIHCATE (acam.
Hermomszorats xoMasmer o« Kpyvim, «Texens.
5 Qbpazen semomHeHAs G$acaga 3ITAOEA  OpPHRETEH prc. 62,
OKOEMATENRHOS OOpMICHHEE 9T EA B MIPANOECHHA B

¢arad -5

&
2%

i

[HNE| I |

%%

4§

Puc.1 Obpa3ern BeinoiaHeHus (acana 3qaHus
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Puc.2 Obpa3er BeimoaHEHUST pPaOOTHI.

Tema 20. IIpoekTupoBaHue 0CHOBAHMI U (PYHIaAMEHTOB.
IIpakTnueckoe 3ansaTue Ne 33
1.Pacuet riyOuHBI 3a05keHUs (PyHIaMEeHTa.
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Heapb 3aHATHSA: HAYYUTHCSA PACCUUTHIBATD TNTyOUHY 3aJI0KESHHUS
dbyHnameHTa.
Hcxoanbie faHHbIC:
1. IIpakTnueckas padora Nel «BeruepurBaHue KOHCTPYKTUBHOM CUCTEMBI
IPaKJAHCKOTO 3/1aHUSD)
2. Tabnuna BapUaHTOB
3. Ilpunoxenue 1 «Kapra riryOuH npomep3aHusi TPYHTOB

OO01mue cBeIeHUs

BaxkneiimmM nmapaMeTpoM, OT KOTOPOTO 3aBUCUT BBIOOp THMa (DyHIaMEHTa,
SIBIISIETCS €T0 TTyOMHA 3aJI0KSHHUS.

PaccTosiHe OT TOBEpXHOCTM TpyHTAa O TMOAOWIBHI  (PyHIaMEHTa
HA3bIBACTCA IVIyOMHOH 32J102KeHUs PyHIaMEeHTA.

['myOuna 3an0xeHus GpyHIaMeHTa 3aBUCUT OT CIEAYIOIUX (aKTOPOB:

- IpOMEpP3aHusl TPYHTOB (paliloHa CTPOUTENILCTBA);

- YPOBHSI TPYHTOBBIX BOJ;

- XapakTepa 1 BUJ1a TPYHTOB B OCHOBaHUU;

- KOHCTPYKTHMBHOI'O PEIICHMS 3JaHUs U €r0 Ha3HAYCHHUS,

- HAJIMYMS T10/1BAJIA WM MOIIOJIbS;

- YCJIOBHMM 3KCIUTyaTalluy 3/1aHHUs;

- penbeda IOAAKU 3aCTPOMKY;

- Harpy3KHu OT CTPOSIIIETOCS U PSIIOM CTOSIIIMUX 3/IaHUU.

Cornacno ycnoBuii CHull rirybuna 3anokeHus QpyHIaMeHTa JOJKHA ObITh
HE MEHEE PACUETHOM rIyOHMHBI IPOMEP3aHUs TPYHTA.

BaxxHOCTh HMH)XEHEPHO-T€OJOTUYECKUX H3BbICKAaHUN OeccriopHa, HO Ui
MHOTHX YaCTHBIX 3aCTPOMILMKOB 3Ta MpoLEeaypa sBIseTcs noporocrosmei. Hamm
CTaTbu OyJyT OPUEHTUPOBAHBI HA JIIOJIEN, KOTOPBIE B CUITy KaKUX-JIMOO MPUYMH HE
MOTYT ce0e MO3BOJUTh HAHATh T'€0JIOrOB U MPOEKTUPOBILMKOB, HO KEJIAloIUX Ha
TOTOBBIX MpHUMEpax pa3o0paTbCs C pacyeTaMM OCHOBaHUM, a Takke IpPyrux
3JIEMEHTOB CBOET0 OYIYIIEro A0Ma.

3agaua (mpumep):

Onpenenuth TIyOuHy 3anoxeHus QyHmamenta B r. MockBa. PaccMoTpum
HECKOJIbKO BapUaHTOB: HEOTAILJIMBAEMBIN JI0M; OTaIJIMBAaEMbIl JIoM 0€3 TojaBaja ¢
temreparypoil B nomemenusx 20°C ¥ OTamiMBaeMbIi JIOM C HEOTAIIMBAEMBIM
MOBAJIOM.

Pemenmne:

1. [lepBBIM J€710M HaM HYKHO OIPEAETUTh HOPMATUBHYIO TITyOUHY
CE30HHOTO IpoMep3anusi TpyHTOB (di,), B METpax, KOTOpas OnpeaesieTcs o

bopmyie:

1 = o f T,

rae dop - BemuuuHa, B METpax, JJIs:
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- TJIMH 1 CYTJIMHKOB - 0,23

- MEJIKMX Y TBUIEBATHIX MIECKOB, cymecei - 0,28

- TIECKOB TPaBEIUCTHIX, KPYITHBIX U cpeaHeit kpymHoctH - 0,3
- KpyIMHOOOJIOMOYHBIX TpyHTOB - 0,34

Jlis  HEONHOPOAHOTO  CJIOXEHHS  TpyHTOB  dgompemenseTcss  Kak
CPEIHEB3BEILIEHHOE B MpeJieNaxX rIyOuHbI IPOMEP3aHUSL.

M, - ko3¢ puLeHT, paBHBII cymMmMe aOCOIOTHBIX 3HAYECHUI
CPEIHEMECSIUHBIX OTPULATENBHBIX TEMIIEPATYP 3a 3UMY B JaHHOM pailoHe,
npuHuMaeMbIX 1o taonuie 5.1 CI1 "Cmpoumenvras knumamonoeus”

J1i1st MOCKBBI:

Mecspl
T'on
1 2 3 4 5 6 7 8 9 10 11 12
78 |71 |13 64 | 13,0 16,9 18,7 1168 | 11,1 |52 |-1,1 -56 54

Onpenensiem M
M=7,8+7,1+1,3+1,1+5,6=22,9

TOF,Z[a HOpMaTHUBHAaA FJIY6I/IH21 IMPpOMCP3aHUAg OJIA MOCKBBI, rac
Hpeo6nazxa}oT I'IMHBI ¥ CYT'TIMHKHW, COCTABUT:

d=0,23v22,9=1,1m

2. Ilocne Toro, Kak onpeaenuyii HOPMAaTUBHYIO TIyOHHY TPOMEp3aHus,
HEOOXOIMMO BBIUMCIIUTh PACUETHYIO IITyOuHY nipomep3anust (dy).

Jl71s1 5TOr0 UCob3yercs popmyna:
dy = Kidg

Ky, 1151 HApY)KHBIX U BHYTPCHHHUX (DYyHIaMEHTOB HEOTAINIMBAEMBIX 3JIaHUH
paBeH 1,1, kpome pailoOHOB C OTPULIATENIBHON CPEITHETO0BOM TemnepaTypoi. B
HallleM CiIydae rojoBas TeMuneparypa +5,4°. Eciu y Bac Oyaer oTpumarebHas
roJIoBasi TEMIIEpaTypa, TO PaCUETHYIO INIyOUHY MpOMEpP3aHus JIs
HEOTaIUIMBaeMbIX 3aHui HeoOxoaumo onpenensats no CHull "OcHoBanus u
(GbyHIaMEHTBI HA BEUHOMEP3JbIX TPYHTaX".

Ky, 17151 OTamIMBaeMbIX 3MaHHN OMPEAEIIETCs 0 TaOIuIe:

OcobenHoctu Koaddunment Ky, mpu pacueTHoit cpeiHECYTOYHOM TeMIiepaType
COOPYKEHHUS BO3/lyXa B IOMEILEHHUH, TIPUMBIKAIOIIEM K HAPYKHBIM QyH1amenTam, °C
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0 5 10 15
Oomee
Bbe3
MoABAaJIAa, C MOJIAMH
yCTpanuBaeMbIMM:
10 TPYHTY 0,9 0,8 0,7 0,6 0,5
Ha JIarax 1o rpyHTy 1,0 0,9 0,8 0,7 0,6
10 YTCIUICHHOMY
IIOKOJIEHOMY 1,0 1,0 0,9 0,8 0,7
MIEPEKPHITHIO
C noaBaJioM WJIH
TeXHUYECKUM 0,8 0,7 0,6 0,5 0,4

MOAINO0JIbEM

IIpumeuanue: B oTarmBaeMspIX 3JTaHUSAX C XOJIOJHBIM I1OJBAJIOM C
OTpULATEIBHON cpeHe3uMHEN Temnepatypoi ky=1

CunTaem pacueTHyIO IIIyOMHY IpOMEp3aHusi:

- HeoTariBaeMoe B 3uMHui nepuoj 3aanue di= 1,1*1,1=1,21m.
OxpyrasieM B 00JIbIIYIO CTOPOHY U npuHUMaeM di=1,25m

- OTaINIUBAaEMoOe€ 3/1aHue 0e3 Mo/Bajia, ¢ IoJaMH M0 YTEIIICHHOMY
1okobHOMY iepekpbiTuio: di= 0,7*1,1= 0,77m. [Ipuaumaem di=0,8m

- OTAIUIMBAEMOE 37JaHUE C XOJIOAHBIM ITOJBAJIOM C OTPHULIATEIHON
temneparypoit d= 1*1,1=1,1m. [Ipuaumaem 1,1m.

3. OnmnpenenseM TIyOMHY 3allO)KeHHS (PYHIaMEHTa IO  YCJIOBHSAM
HEJONMYIIEHUSI MOPO3HOTO Iy4YeHHs MO Taliulle HUXKE, B 3aBUCUMOCTH OT
pacnoJiokeHus1 ypoBHs rpyHTOBBIX Boa (YBI).

I'my6una 3anoxenus GyHIaMEHTOB B
3aBUCUMOCTH OT INIyOMHBI PACHOJI0KEHUS OI3EMHBIX

I'pyHTEI O MOQOMIBOM
PYH S LEEC) BOJ dy , M, IpH

¢byHameHTa
dy<di+2 Oy > di+2

CkanbHbI€, KPYTHOOOJIOMOYHBIE C
IIECYAHBIM 3aIIOJIHUTENIEM, ITIECKHU

. HE 3aBUCHUT OT df HE 3aBUCHUT OT df
IpaBeJIUCTHIC, KPYITHBIC U CPEIHEH
KPYITHOCTH
Ileckn MenKHe U NBLIEBATHIE He MeHee ds TO XK€
Cymecu ¢ moka3zateneM Tekydectu | <0 TO XKe TO XK€
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To xe, 1L.>0 TO XK€ He MeHee ds

CyrIIMHKY, TJIMHBI, a TAKXKE

KPYIMHOOOJIOMOYHBIE C TITHHUCTHIM

3aroJHUTENIEM MPU MOKa3aTee TO XKE He MeHee df
TEKYy4eCTH TPYHTA WIH

3anojuauTens 1,>0,25

To xe, 1,.<0,25 TO XK€ He meHee 0,5ds

Tak kak 6€3 HHKEHEPHO-TCOJOTUIECKUX U3BICKAHUI MBI HE MOYKEM 3HATh
rIIyOMHY PacoIOKEHHS TPYHTOBBIX BOJI, TO IPUHUMAEM HAUXY TN
BapuaHT: He MeHee d;

CoOTBETCTBEHHO, 11 HEOTaIUIMBaeMoro 3aanus d=1,25

e I

d=1,25m

e 7

Jlnst oTarinBaeMoro 37aHus 6e3 mojBaja ¢ MojiaMH 1o yTeIJICHHOMY
nepekpoituio d=0,8m

117



VT1ermwmens

\ )

[ "
\LI,okor‘EbRo'e nepeKpbmue

=3

©

o

I

o

4 777

Jl1s oTarmBaeMoro JoMa ¢ XOJ0AHBIM IoaBaiaoM d=1,1Mm

Y TEFTMTE
e
AN T AT
™, LDt B2 MBI K o
Fed frr
L Al A
=
il T
e e

Bo16op BapuanTa

Ne Bap |Paiion ctpoutensctBa ['pyHTBI OCHOBaHUS
ITecku menkue

1. | Yenabunack
[lecku mbLIEBATHIE

2. |Tobombck
Cymnecu ¢ mokasareneM TekydecTu<0

3. Kyprau
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4. |ExarepuHOypr Cynecu ¢ nokasaresnem Tekydectn>0

5. MxeBck CyrnuHKU ¢ nokazarenem texkydectu 0,25
6. Boponex CyriauHKY ¢ nokazarenem texkydectu 0,32
7. Boarorpan Cymnecu ¢ nokazaresem Tekydectu>0

8. [Kpacuomap Cymnecu ¢ nokazaresieMm Tekydectu<(

9. MaruuTtoropck [Tecku npLIEBaTHIC

10. Mocksa [Mecku Menkue

11. [TlIckos CyriauHKY ¢ nokazarenem texkydectu 0,32
12. OpenbOypr Cyrecu ¢ mokasaresiem Tekydectn™>0

13. |CmorneHck CyrnuHKY ¢ TokaszareneM tekydecta 0,25
14.  Tiomenb [Tecku mbUICBATHIC

15.  \VabstHOBCK CyrimHKY ¢ oka3aresneM tekyuectu 0,25
16. | Tomck Cymnecu ¢ nmokasaresnem Tekydectu<0

17.  Slpocnasib CyrnuHku ¢ nokaszareneM Tekydectd 0,25
18. XabapoBck Cyrecu ¢ mokasareyiem Tekydectn™>0

19. Ilepmb CyrnuHku ¢ nokaszareseM Tekydectu 0,32
20. |Bonorma [lecku Melnkune

21. HMBanoBO CyrimHKY ¢ Tioka3aresieM Tekyuectu 0,25
22. Vpa [Tecku mbUIECBATHIC

23. Kypck [Mecku Menkue

24. Yura Cyrmecu ¢ noka3zarenem Tekyuectu<0

25. Omck Cynecu ¢ nokasaresnem Tekydectn>0

IIpumeuanue: - Bce 37aHUs UMEIOT MOJBaJ, OTMETKA IOJia MOABAJIA JJIs
BceX BapuaHTOB Ha 500 MM MEHBIIIE OTMETKH MOJIOIIBHI (DYHIAMEHTA;

-YpOBEHb I'PYHTOBBIX BOJI JIJISl BCEX BAPUAHTOB -4 M;

- HOMEp BapHaHTa ONpPEIEIISIETCA [0 HOMEPY B KypHaJe rPyNIbI.
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[Ipunoxenue 1

KoHTpoJ/ibHBIE BONIPOCHI:

. Uto Ha3bIBaeTcsa obpe3oM PpyHmamenTta’?

. UTo Ha3bIBaeTcs MoA0NIBOM pyHIaMeHTa?

. Uto Ha3bIBaeTCs MIyOMHOM 3anoxeHus: GyHaameHTa?

. OT 4ero 3aBUCHT ITyOMHA 3aJI0KeHUsT (PyHIAMEHTA 0] HApY>KHbIE

B W N —

CTEHBI?
5. Kakue rpyHTBI SBISIOTCS MyYUHUCTBIMA?

Tema 20. [IpoekTupoBaHue OCHOBAHMI U (DYHTaAMEHTOB.
IIpakTnueckoe 3ansaTue Ne 34
2. IlpoexTupoBaHue cCOOPHOTO JIEHTOYHOTO (PyHIaMEHTa

Heanr 3ansTusi: HayuuTbcs OPOEKTUPOBATH COOPHBIM  JEHTOYHBIM

byHIaMEeHT.
HUcxonnbie faHHBIC:
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1) Ceuenne (yHIamMeHTa NOJ HAPYXKHYIO HECYIIYIO CTCHY, HAPYXKHYIO
CaMOHECYIIYI0 CTEHY, BHYTPEHHIOIO Hecyllyro cteHy, M 1:50 (cMm. mpunoxxkeHue
E);

2) Cxema pacronoxkeHuss ¢yHmameHTHBIX Twmt, M1:100 (cm.
npuioxenue E);

3) Cxema pacnonoxeHuss ¢GyHIAaMEHTHBIX OsokoB, M1:100 (cwm.
npuioxenue E);

4)  Passeptku pyngamentoB M 1:100 (cm. npunoxenue E).

3aoanue: TlpopaboTtaTh COOpHBIN JIEHTOUHBIM (PYHIAMEHT, COCTOSIIUNA W3
KeNe300€TOHHBIX IUIMT U OeTOHHBIX OnokoB. [IpomymaTe  MeponpusaTus IO
3amuTe GyHaaMeHTa OT BIIar.

OO01mue cBeIeHUs

Jlentounblii  ¢yHIAMEHT  MpEACTaBIsAeT COOOM  CIUIOMIHYIO WU
IPEPBIBUCTYIO JIEHTY, KOTOpast IOBTOPSIET OUYEPTAHUS KAUTAIbHBIX CTE€H 3/1aHUS-
HECYIIUX U CAMOHECYIIUX.

COopHble  NeHTOYHBbIE (DYHIAMEHTBI COCTOSIT U3  JKeJe300€TOHHBIX
bynnamenTHsix noaymek (PJI) u 6etoHHbIX QyHIaMeHTHbIX On0k0B (PBC) (B
COOTBETCTBHUH C PUCYHKOM 6).

@dyHIaMEHTHBIE TUIMTHI YKJIAJbIBAlOT HEMOCPEICTBEHHO HAa OCHOBAaHUE, a
OJIOKM Ha LIEMEHTHO-TIECYaHbIN pacTBOP € 00A3aTENBLHOM MEPEBI3KOMN IIIBOB.

[upuny pyHIaMEHTHBIX TOAyIIEK (MOMOMIBBHI (hyHAAMEHTA) MPUHUMAIOT
Ha OCHOBAHHMM pacuera, B 3aBUCUMOCTU OT ACMCTBYIOLIEH HArpy3KH M Hecyllel
CIIOCOOHOCTH TPYHTA.

[Ipu BBIMOTHEHUU MPAKTHUYECKOW pabOThI MIUPUHY MOAOUIBEI (PyHIaMEHTa
IPUHUMAeM KOHCTPYKTUBHO (CM. npuioxeHue b).

Pucynox 6 - Bapuant c6opHoro jgeHTounoro ¢pynmaamenra: 1-
dbynnamenTHsiii 6510k, @BC; 2-11eMeHTHO-TIeCUaHblil pacTBOp; 3-QyHaIaMeHTHas
noxyika, OJI

Mupuna ¢yHIAMEHTHBIX OJOKOB TPUHUMAETCS B 3aBUCHMOCTH OT
TOJIIIAHBI CTCHBI.

TonmyHa cTeHbl, MM TommuHa 6710Ka, MM
380 400
510 500
640 600
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['mybunHa 3ayoKeHusT JEHTOYHOTO (GyHAAMEHTa — O5TO PACCTOSIHHUE OT
MTOBEPXHOCTH 3€MJTH JI0 TIOIONIBEI (PyHITAMEHTA.

Ompenensercs Ha OCHOBAaHMHM pacyeTa, 3aBHCHT OT BHJAa TPYHTOB,
HOPMATHBHOW TJIYOWHBI TPOMEP3aHUsI TPYHTA, OT TEMIIEPATypPHO-BIAXXHOCTHOTO
pekuMa 3/1aHusS B TIEPHOJ AKCIUTyaTallid U OT KOHCTPYKTHUBHBIX OCOOCHHOCTEH
3JaHUSI- HAJIMYHE I10/IBaJIa, IIOKOJILHBIX dTAXKEH U T.II.

[Ipu BBIMOJHEHUH MPAKTUUECKON pabOThI TIyONHY 3aj0KeHusT (PyHIaMeHTa
MPUHAMAEM KOHCTPYKTHMBHO, YYMTBhIBas HAJIMYME IOJABaja WM TEXHUYECKOIO
MOATOJIbS M TO, YTO B 3/IaHUU C TMOABAJIOM I0j0IIBa (GyHIAMEHTa pacrojaracTcs
Ha 500MM HUXKeE OT YPOBHS I0J1a ITOABajIA.

MapkupoBKa 3J1eMeHTOB (pyHAaMEHTa MPUHSTA CJICAYIOIIas:

dbynaaameHTHBIX Toaymiek OJI 10.24-3,

rae ®JI - pynmaMeHT TCHTOUYHBINH;

10 - HoMuHaANBHAS IIUPUHA, M,

24 - HoMHUHAJIbHAA JIMHA, M,

3 - Tpynma 1o Hecymie criocoOHOCTH.

¢ynnameHTHBIX O0510K0B PBC 12.4.6,

rae ®bC - pyHnamMeHTHBIN OJIOK CITOIIHON

12 - HoMuHaNIbHas IJIMHA, IM,

4 - HOMUHaJIbHAS MTUPUHA, 1M,

6 - HoMHHAJIbHAS BBICOTA, M.

Xoxa padoThI:
Ceuenue pyHnaamenra

1. [TpoBecTH KOOPAMHALMOHHYIO OCh C YKa3aHUEM €€ 0003HAUYEHUSI.

2. IToka3aTh CTEHY C COOTBETCTBYIOLIEH ITPUBSI3KOM.

3. Boerueptuth (QyHIamMeHTHbIE OJOKHM, NMOKa3zaTh NpHBA3KY. lIpuBsizka
(byHIaMEHTHBIX OJIOKOB MPUHUMAETCS TaKas e, KaK y CTEH.

4. Borueptuth (hyHIAMEHTHYIO TUIUTY C COOTBETCTBYIOIIECH MPUBS3KOM.

Jns  onpeneneHuss NOpPUBS3KKM  (PYHIAMEHTHOM IUIUTBI  HEOOXOAMMO
ONMpENENNTh BEJIWYMHY BbUIETA @ W MPUOABUTh K HEHl COOTBETCTBYIOUIYIO
NPUBS3KY (PYyHIAMEHTHBIX OJIOKOB (B COOTBETCTBUH C PUCYHKOM 7).

0= 1200-600 _ o,

480,120
1
A TRa

C__ 1
780 420
1200

Pucynok 7 - OnpezeneHne BEJIMYMHBI CBECOB
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5. Hanectu ypoBenp otmetku +0.000, otmeTku obpe3a dyHmameHTa (CM.
npuioxenue b)).

6. BoruepTUTh KOHCTPYKIIMIO MIEPEKPBITUS C TTOJOM, TOMKHOM 300 MM.

7. IIpoBecTu ypoBEHb MOBEPXHOCTH 3eMJIM (CM. npuiioxkeHue b).

8. OTNOXHUTh YPOBEHb TIOJBAJIA WM TEXHUYECKOTO TMOANONIbI (CM.
npuioxenue b).

9. Onpenenuth OTMETKY MOIOMIBBI (PyHITAMEHTA.

10. Onpegenuts HEOOXOAMMOE KOJIMYECTBO OJIOKOB IO BBICOTE (B
COOTBETCTBHUH C PUCYHKOM 8).

BricoTa dyHnamenTa onpeaensercs

24-03=21u,TO€C

2.400M-0oTMeTKa MOIOIIBHI (DYHIAMEHTA;

0.300m-oT™MeTKa oOpe3a GpyHIaMeHTa.

KonnuectBo 0j10K0OB onpenenserca: 2.1-03=18u, rae

0,3M- BbIcOTa (DyHAAMEHTHOM MOYILIKH.

18:0,6=3010Ka

Eciu HeT BO3MOXXHOCTHM TNMPUMEHUTH OCHOBHOM 010K BbicoTOM 600MM,
npuMeHsieM J00opHbIi 610k 300MM

+0.000
-0.300 H%
_0.70 |
|
I
|
‘ ~1.900
2400 |

Pucynok 8 - Onpeznenenue BoICOTH (DyHIaMEHTa

11. TIIpopabotath MepompusTHs MO 3amuTe GyHAaMEHTa OT BIIary.

12.  Odopmuts yeptexxk ¢ yuerom TpeboBanmii CIIJIC - Bce aneMeHTHl,
KOTOpbIE TIOMAJal0T B CCUYCHHE OOBECTH CIUIONIHOM TOJCTOM JIMHUCH,
TUJIPOU30JIALMIO  CIUIOIIHOW  YTOJIIEHHOW, JIMHUIO TI0JIa CIUIOIIHOM TOHKOM

JINHUEMN.

13.ITpunoxenue b
14.3ananue nj1s NpakTUYECKOW paboThI

[upuna [upuna
Ilupuna
OtmeTka MOAYIIKY MOJ | MOAYIIKH IMOJ
No OtMmeTKa OtmeTka TIOYIIKH MO/
rnozia HapyXHYIO | BHYTPEHHIOIO
Bap. obpesa,m 3EMIIH,M HapYKHYIO
rnojsaja CaMOHECYIIYIO|  HECYILYIO
HECYIIYIO CTEHY]|
CTEHYy CTEHYy
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1 -0.420 -0.500 -1.900 1200 1000 1400
2 -0.420 -0.600 -2.100 1000 800 1200
3 -0.420 -0.700 -2.400 1200 1000 1400
4 -0.420 -0.800 -2.600 1000 800 1200
5 -0.420 -0.900 -2.500 1200 1000 1400
6 -0.420 -1.000 -2.000 1000 800 1200
7 -0.400 -0.500 -1.800 1200 1000 1400
8 -0.400 -0.600 -1.900 1000 800 1200
9 -0.400 -0.700 -2.100 1200 1000 1400
10 -0.400 -0.800 -2.400 1000 800 1200
11 -0.400 -0.900 -2.600 1200 1000 1400
12 -0.400 -1.000 -2.500 1000 800 1200
13 -0.400 -0.500 -2.000 1200 1000 1400
14 -0.420 -0.600 -1.800 1000 800 1200
15 -0.420 -0.700 -1.900 1200 1000 1400
16 -0.420 -0.800 -2.100 1000 800 1200
17 -0.420 -0.900 -2.400 1200 1000 1400
18 -0.420 -1.000 -2.600 1000 800 1200
19 -0.420 -0.500 -2.500 1200 1000 1400
20 -0.400 -0.600 -2.000 1000 800 1200
21 -0.400 -0.700 -1.800 1200 1000 1400
22 -0.400 -0.800 -1.900 1000 800 1200
23 -0.400 -0.900 -2.100 1200 1000 1400
24 -0.400 -1.000 -2.400 1000 800 1200
25 -0.400 -0.500 -2.600 1200 1000 1400
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Tema 20. [IpoexTpoBaHUE OCHOBAHUI U (DYHIaMEHTOB.
IpakTnueckoe 3ansaTue Ne 35
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3. Cxema pacnofiokeHust GyHIaMEHTHBIX MOAYIIEK COOPHOTO JIEHTOYHOTO
dyHIameHTa.

Heab 3ansaTusa: HayunTbcs HayduTbCA BBIMIOJNHATH PACKIAIKy M BBIOOP
(dbyHIaMEHTHBIX MOAYIIEK COOPHOTO JICHTOUHOTO (PyHJaMEHTA.

Iopsiaok BbINOTHEHUSI PadOTHI:

1. Toukumu ITPUXITYHKTUPHBIMH JUHUSAMU HAHECTH BCE
KOOPJIMHAIIMOHHbBIE OCH ¢ 0003HAUEHHUEM.
2. CornacHo CEUYCHHIO byHmamenTa BBIYEPTUTH MIPUBS3KY

GbyHIaMEHTHBIX TIOTYIIICK.

3. Hasectn npuBsizku GyHIaMEHTHBIX IUTUT K KOOPIUHAIIMOHHBIM OCSIM.

4.  BpIMOJHUTH packianky GyHIAMEHTHBIX MOAYIIEK, HAYUHAS C JICHT
MO/ HECYIIUMU CTEHAMH.

5. 3amapkupoBaTh BCE€ 3JEMEHTHl (yHAAMEHTa, HAHECTU MO3UIUU U
pa3Mepbl MOHOJIUTHBIX YYaCTKOB.

6. Odopmutre ueprex ¢ yuerom TpeboBanuii CIIJIC - dynaameHTHBIC
noaymkd U MY oOBecTH CIUIOIIHOM TOJCTOM JIMHMEW,  ITPUXOBKY MY
BBITIOJIHUTD CIUIONIHOM TOHKOM JnHuen (cM. mpuiokenue E). Hanectu nonosxenue
CEKYIIUX IMIOCKOCTEH.

7.  3anonHuTh crienudukanuio (cM. nmpuioxeHue E)

CxeMma pacnosiokeHus1 PyHIaMEHTHBIX 0JI0KOB

1. Tonkumu HITPUXTYHKTUPHBIMU JMHUSMUA HAHECTHU BCE
KOOPJIMHALIMOHHBIE OCU C 0003HAYEHUEM.
2. CornacHo CEUYECHUIO dbynmamenTa BBIYEPTUTH MIPUBSI3KY

(byHIaMEHTHBIX OJIOKOB.

3. Hanmectn npuBsizku (QyHIaAMEHTHBIX OJOKOB K KOOPIWHAIMOHHBIM
OCSIM.

4.  BBINOJHUTH packiagky (yHIaMEHTHBIX OJIOKOB C MEPEBSA3KOM IIBOB,
HA4YMHAas C JICHT MO/l HECYIIMUMU CTEHaMHU.

5. 3amapkupoBaTh BCE 3JIEMEHThl (YHIAMEHTA, HAHECTH IMO3HULHH U
pa3Mepbl MOHOJIMTHBIX YYaCTKOB.

6. Odopmure ueprex ¢ ydetom TpeboBanuii CIIJIC -dbyHmameHTHBIC
ook u MY 00BecTH CIUIONTHOM TOJICTOM JIMHUEH, MTPUXOBKY MY BBIIOTHUTH
CIUTONTHOM TOHKOM JimHMeH (cMm. mpuiioxkenue E). Hanectu monoxenue cekymmx
IIJIOCKOCTEN.

7.  3anosHuThH crienudukanuio (cM. npuioxenue E).

Pa3BepTKu (pyHA1aMEHTOB

Pa3BepTku (yHIaMEHTOB J€NIaloT MO OCSAM M COOTBETCTBEHHO MX UMEHYIOT-
«Pa3BepTka nmo ocu A» unu «Pa3BepTka 1o ocu by.

Ha pa3BepTke moka3pIBaloT pacnojokeHue (pyHAaMEHTHBIX IUIUT U OJIOKOB,
UX MapK{, KOHTYpPbl HMII, OTBEPCTHM M JOPYTUX DIIEMEHTOB. | MIPOM30JIALNIO
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M300pa)karoT CIUIOMIHOM TOJCTOM nuHuel. KoHTyp Os0Ka, MpeacTaBisItomni Ha
pPa3BEPTKE TOPEL, BBIICISIOT JUArOHATBHBIMU JIMHUSMU.

Ha pasBepTkax HaHOCST pa3Mepbl MOHOJIUTHBIX YYacTKOB, OTBEPCTHH U
pasMep MEXIy KOOPJAMHAIMOHHBIMH OCSMH. YKa3bIBalOT BBICOTHBIE OTMETKHU
noJomBEl  yHIaMeHTa, oOpe3a (QyHIaMEeHTa, OTMETKH HWXXHEH IUIOCKOCTH
Kaxioro 6yoka (cM. npusnoxxenue E).

IIo HCO6XOI[I/IMOCTI/I Pa3BEPTKHU COIMPOBOKAAOT MMOACHAIOIMUMU HAAIIUCAMMU.

IIpunoxenue E

CXEMA PACTIO/IOXEHUA ¢HH,ZZAM/:2'HTHb/X /T
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[Iponomxkenue npunoxenus E
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CXEMA PACTIO/IOXEHUA ®YHAAMEHTHbLIX B/10KOB

[

12000

4.6.6
PLELT12.6.6
PLL9.6.6
PHEL24.4.6
PELT2.4.6
PELI.4.6
/IUMHbIE YHaCMKU
MHY600x600x100
MY 400x600x100
MY3 600x600x280
Y4 400x600x200
MY5 600x600x200

Mor

[Iponoimkenue npuiioxenus E
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PA3BEPTKA [10 O(H A

280 fopuso/-/ma/zb/-/aﬂ

MY3 zudpouw/muu;io 300

- AL
0.900 A 2 A
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PA3BEPTKA [10 O(H 1

rOﬂUBDHmGﬂbHUH

eudpou3o/ayus MY1 MY1 ~0.300
.900 ‘ EF"MY')>E
L LI ebr | @b1 [ebs|ess|eeifien2] @61 [Job3jeni| .y,
100 | o671 | ep1 | @b7 | @61 |  @b1 '
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7% o713 ?/13

X 12000
5 A

KoHTpoJsibHBIE BONIPOCHI

1. Kakue KOHCTpYKTHUBHBIE CXeMbI ()yHIaMEHTOB BbI 3HaeTe?

2. Kakue hyHI1aMEeHThI Ha3bIBAKOTCS JICHTOUHBIMU?

3. Uro BnusieT Ha TIyOUHY 3a70KeHHs pyHIaMeHTa?

4. B kakoM ciiydae BMECTO JIECHTOYHBIX (DYH/IaMEHTOB T0/] CTEHAMU MaJIOATAXKHBIX
3JTaHUM 11eTIECO00Pa3HO MPUMEHUTD CTOJI0YaThIe (PyHIaMEHTHI?

Tema 20. [IpoekTupoBaHUe OCHOBAHMI U (DYHTAMEHTOB.
IIpakTnueckoe 3ansaTue Ne 36
4. CeyeHue JIGHTOYHBIX (PYH/IAMEHTOB U3 COOPHBIX JKEJIE300€TOHHBIX DJIEMEHTOB.
Hean 3anaTus: [lo 3ananHpIM TapamMeTpaM BBIYEPTUTH MOMIEPEYHOE CEUCHUE
JIEHTOYHBIX (PYHIAMEHTOB U3 COOPHBIX JKEJIE300€TOHHBIX 3JIEMEHTOB.

Oo0mue cBeIeHUS
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Ceuenus ¢yHmameHToB wu300paxkator B Macmrtade 1:20. Ha ceuenun
U300pakaroT KOHTYpPHI (yHIAMEHTa, HU3a CTEHBI WM IIOKOJISA, a TaKKe IOJI
MIOMEIIECHUS, ITOBEPXHOCTH 3€MJIA U THIPOU30JISIIHIO. [Ipy BeIYepUNBAHUN CCUCHUS
(GyHIaMEHTOB HapY>KHBIX CTCH JAlOT H300pakeHNE OTMOCTKH.

Ha ceyeHMM TIPOCTaBJISIOT pa3Mephbl YCTYIOB, OTACIBHBIX 3JCMCHTOB
(GyHIaMEHTOB, IIMPHHY MOJOMIBEI U 00pe3a (yHIaMeHTa, a TaKKe TOJIUHY
CTCHBbI C MPHBSI3KOH K OCsIM. PekoMmMeHIyeTcss Takke yKa3aTh MapKy COOPHBIX
9JIEMEHTOB W WX pa3Mmepbl. Ha cedeHusx CTaBAT OTMETKH Iojia TEPBOTO 3Taxa

(0,000), obpe3a u moaoMIBEI PYHIAMEHTA, YPOBEHb TOBEPXHOCTH 3€MJIH .

BapuaHt 1

BbinonHUTL ceyeHne GyHOAMEHTOB:
OTmeTKa 3emnn -1.00m
OtmeTKa nogowsbl pyHAaMeHTa  -2.90m
OTmeTKa nona noasana -2.40m
LWvpuHa nogowsbl dyHAAMEHTA:
Moa HapYyXHYIO CTEHY 800m
MNopn BHYTPEHHIOK CTEHY 800m

BapuaHTt 7

BbIinonHUTb ceyeHne GyHOAMEHTOB:
OTmeTKa 3emnmn -1.50m
OtmeTKa nogouwsbl pyHAameHTa  -3.00m
OTmeTKa nona noasana -2.60m
LWnpnHa nogowsbl pyHAAMEHTa:
Moa HapyXHYIO CTEHY 800m
Mo BHYTPEHHIOK CTEHY 800m

BapuaHTt 2

BbINONHUTL ceyeHune d)yH,CLaMeHTOBZ

BapuaHTt 8

BbINONHUTL cevyeHne dDYHAaMeHTOB:

OTmeTKa 3emMnmn -1.40m OTmeTKa 3emnmn -0.80m
OTmeTKa nogoLwBbl pyHaameHTa -3.10m OtmeTKa nogouwsbl pyHAameHTa -2.70m
OTmeTKa nona nogsana -2.60m OTtmeTKa nona noasana -2.20m
LvpuHa nogowsbl GyHAAMEHTA: LWnpuHa nogowsbl pyHAAMEHTA:

Moa HapYyXHYO CTEHY 1200m Moa HapyXHYIO CTEHY 800m

MNoa BHYTPEHHIOK CTEHY 1200m Moa BHYTPEHHIOK CTEHY 800m
BapuaHrt 3 BapuaHTt 9
BbinonHUTb ceveHne GyHAAMEHTOB: BbIinonHUTb ceyeHne GyHAAMEHTOB:
OTmeTKa 3emnmn -0.90m OTmeTKa 3emnmn -0.90m
OTmeTKa nogowsbl pyHAameHTa  -3.00m OTtmeTKa nogowsbl pyHAameHTa -3.50m
OTmeTKa nona nogsana -2.50m OTmeTKa nona noasana -2.90m
LnpurHa nogowsbl dyHAAMEHTa: LLnpurHa nogowsbl dyHAAMEHTA:

Moa Hapy»XXHYIO CTEHY 600m lMopa, HapyXHYHO CTeHY 1200m

MNoa BHYTPEHHIOK CTEHY 600m

Moa BHYTPEHHIOK CTEHY 800m

BapuaHt 4

BbinonHUTL ceyeHne GyHAAMEHTOB:
OTmeTKa 3emMnun -0.80m

OtmeTKa nogowsbl pyHAameHTa  -3.00m
OTmeTKa nona noasana -2.40m
WnpurHa nogowsbl dyHAAMEHTA:
MNopa, Hapy»KHYO CTEHY 1200m
MNopa, BHYTPEHHIOK CTEHY 1200m

BapuaHt 10

BbinonHUTb cevyeHne GpyHAAMEHTOB:
OTmeTKa 3emnu -1.10m
OtmeTKa nogowsbl pyHAameHTa  -2.80m
OTmeTKa nona noasana -2.20m
WnpunHa nogowsbl dyHOAMEHTa:
MNopa HapyXHyto CTeHy 800m
MNopa BHYTPEHHIOIO CTEeHY 800m

BapuaHTt 5

Bapuanr 11
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BbINONHUTL ceveHne GpyHAaMEHTOB:

OTmeTKa 3emnu -1.10m
OTtmeTKa nogowsbl pyHagameHTa -3.30m
OTtmeTKa nona noagsana -2.20m
WunpwnHa nogowsbl dyHAAMEHTA:
Mopa, HapPYXHYH CTEHY 1200m
MNopn, BHYTPEHHIOK CTEHY 1200m

BbINONHUTL ceyeHne dpyHAaMEHTOB:

OTmeTKa 3emnu -1.60m
OTtmeTKa nogowsbl yHagameHTa -3.30m
OTmeTKa nosa noasana -2.80m

WwnpuHa nogowssbl dyHAAMeEHTa:
Mopa HapyXHYO CTEHY 600m
Mopa BHYTPEHHIOKO CTEHY 600m

BapuaHT 6
BbinonHUTb ceveHne GyHLAMEHTOB:

OTmeTKa 3emnu -1.20m
OTmeTKa nogowsbl pyHAameHTa  -2.80m
OTtmeTKa nona nogsana -2.30m

WwnpurHa nogowsbl dyHAAMEHTA:
Mopa, HApPYXHYH CTEHY 800m

MNoa BHYTPEHHIO CTEHY 1200m
BapuaHt 13
BbinonHUTb ceveHne GyHOAMEHTOB:
OTmeTKa 3emnn -1.50m
OTmeTKa nogoLwBbl pyHaameHTa  -3.60m
OTmeTKa nona noasana -3.00m

LWvpuHa nogowsbl dyHAAMEHTA:
Moa HapYyXHYO CTEHY 800m
MNoa BHYTPEHHIOK CTEHY 800m

BapuaHTt 12
BbinonHUTb ceyeHne GyHOAMEHTOB:
OTmeTKa 3emnmn -1.30m
OTtmeTKa nogouwsbl pyHAameHTa -2.90m
OTmeTKa nosna noasana -2.30m
LWnpnHa nogowsbl pyHAAMEHTa:
lMopg, HapyXHYHO CTeHy 1200m
[Mopg, BHYTPEHHIO CTEeHY 1200m
BapuaHTt 14
BbIinonHUTb ceyeHne GyHAAMEHTOB:
OTtmeTKa 3emnm -1.40m
OtmeTKa nogouwsbl pyHAameHTa  -3.40m
OTmeTKa nosna noasana -2.80m

WnpurHa nogowsbl dyHAAMEHTA:
MNopa HapyXHyo cTeHy 800m
Mo BHYTPEHHIOK CTEHY 800m

BapuaHt 15

BbInoNHUTb cevyeHne GyHAAMEHTOB:
OTtmeTKa 3emnmn -1.10m
OTtmeTKa nogowsbl yHagameHTa -3.10m
OTmeTKa nosna noasana -2.50m

WnpuHa nogowsbl dyHAAMEHTA:
MoAa HapyXHYIO CTeHY 600m
Noa BHYTPEHHIOK CTEHY 600Mm
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Tema 21. [IpoekTHpOBaHUE CTEH IPAKIAHCKUX 3AHUH.
IIpakTuueckoe 3ansaTue Ne 37
1. Pacuetr npo€MOB KUPIIUYHBIX CTEH.

132




Hean 3ansaTusa. HayuuTbcsa paccunThiBaTh NPOEMBI B KUPIIMYHBIX CTEHAX
3aganme: BbINOJHUTE pacyeT OKOHHBIX IPOEMOB, PACIOJIOKEHHBIX
B Hapy’KHOM cTeHe. MapKy OKOH NPHHSTH MO 3aJaHHI0 (CM. puiioxkeHue B).

Xo0 pabomeui:
1. Mapxkuposka okaa O] PC3 15-18
O/l — oKHO epeBsIHHOE
PC3 — pa3genbHO-criapeHHOM KOHCTPYKIIMU C TPEMsI CTEKJIaMu
15 — BeICOTA, IM
18 — mupuHa, 1M
2.  BrimonnsieM pacuer OKOHHOTO MpoeMa MapKu
Ol PC3 15-18
1800 + 10 + 10 = 1820 mm,
rae 10MM-3a30p 17151 MOHTaka OKOHHOTO OJIOKa;
1820 — 65— 65 = 1690 mwm,

rae 65MM-BeIMYMHA YETBEPTH (B COOTBETCTBUU C PUCYHKOM 9).

10 1800 10

640

o 1 |
T T

© g5 1690 65

PucyHok 9 - Pacuetr 0KOHHOTO ipoema
3. Boimonautsh uepTex npoema B maciiTade 1:50 ( B COOTBETCTBUH C PUCYHKOM

640

o171
1690

Pucynok 10 - OkoHHBIN TpoeM

4. 3anoJIHUTD CTICNU(PHUKAIINIO CTOISPHBIX U3EIHMA (B COOTBETCTBUU C PUCYHKOM
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CIIEUNDPUKALINA CTO/NIAPHBIX U3AE/IMU

S n/\(/; 0do3HayeHue HaumerobBaHue | Koa| Macca|llpum.
OkHa

o 07| roCT 23166-99 |04 PC3 15-15 2

~ | 02 04 PC3 15-18 1

s Lo3 04 PC3 15-12 1

5

60

65

5

20

Pucynox 11 - ITpumep 3anonHenus crnenupuKauy CTOISPHBIX U3ACIUN

3ajaHue Ha MPaKTUYECKYIO padoTy

Ne Mapka okHa
BapuaHTa

1 OJIPC3 15-15 OJIPC3 15-12
2 OJIPC3 15-12 OJIPC3 15-18
3 OJIPC3 15-9 OJIPC3 15-6
4 OJIPC3 15-18 OJIPC3 15-15
5 OJIPC3 15-6 OJPC3 15-9
6 OJIPC3 15-15 OJIPC3 15-18
7 OJPC3 15-12 OJIPC3 15-15
8 OJIPC3 15-9 OJIPC3 15-12
9 OJIPC3 15-18 OJIPC3 15-9
10 OJIPC3 15-6 OJIPC3 15-6
11 OJIPC3 18-15 OJIPC3 15-18
12 OJIpC3 18-12 OJIPC3 15-15
13 OJIPC3 18-9 OJIPC3 15-6
14 OJIPC3 18-18 OJPC3 15-9
15 OJIPC3 18-6 OJIPC3 15-12
16 OJIPC3 18-15 OJIPC3 15-12
17 OJIPC3 18-12 OJIPC3 15-18
18 OJIPC3 18-9 OJIPC3 15-6
19 OJIPC3 18-18 OJIPC3 15-15
20 OJIPC3 18-6 OJIPC3 15-9
21 OJIPC3 15-15 OJPC3 15-9
22 OJIPC3 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

[Ipunoxenue B

Tema 21. [IpoekTHpOBaHHE CTEH IPAKAAHCKHUX 3aAHUI.
IIpakTnueckoe 3ansaTue Ne 38
2. Pacyer npoCTEHKOB KUPIIUYHBIX CTEH.

Heab 3ausaTus: HaydnTbest pacCUMTHIBATH MPOCTEHKHU B KUPITUYHBIX

CTCHaAX.
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3ananme: BBINOIHUTE pacyeT MPOCTEHKOB, PACIIONIOKEHHBIX B HAPYKHOU
CTeHE TOMMHON 640 MM, IIMPUHY OKOHHBIX IPOEMOB NPHUHSTH MO MPAKTUYECKON
pabote Ne 30.

OO0mue cBenenust

1. IIpuBs3Kka OKOHHBIX M JABEPHBIX IIPOEMOB OCYIIECTBIBIETCA C YYETOM
pa3MepoB KHUPIUYHBIX MPOCTEHKOB. [Ipoembl uepenyroTcs ¢ PSAOBBIMU H
YTJIOBBIMH MPOCTEHKAMH (B COOTBETCTBUU C PUCYHKOM 12).
B Kupnu4HBIX CTE€HaX MPOCTEHKH JOJHKHBI OBITh KpaTHBI pa3MepaMm KHpIIAya,
MOATOMY BEJIWYMHA MPOCTEHKOB MOXeT ObITh: 510, 640, 770, 900, 1030, 1100,
1290, 1420, 1550, 1680, .... (u nanee yepe3 130 Mm).

520 120 120 520

@ .
02 02
1550 ,1390 ,1420 ,1390 , 1550

6300

@D (&

Pucynok 12- Pacuet npocTeHKOB

Tema 21. IIpoekTHpOBaHHE CTEH IPAKAAHCKHUX 31aHUI.
IIpakTuyeckoe 3ansaTue Ne 39
3. Iloabop nepembruek HaJ MPOEMaMU B KUPITMYHBIX CTEHAX.

Hean 3ansaTusa: Hayuuthcs monduparh nepeMblYKH B KUPIUYHBIX CTEHAX,
0(QOpMIISITH BEAOMOCTb U CIIEUU(PUKALNIO TEPEMBIYEK.

3apanme: [logoOpaTh MEepeMBIYKH HAJ OKOHHBIMH IIPOEMaMH B HapYXHOM
HECyIle cTeHe, Toamuuon 640MM, B HApy>KHOM CaMOHECYIIEH CTEHE, TOJIIUHON
640 MM, BO BHYTPEHHEHl HecylleWl cTeHe, ToJmuHOW 380MM U TEPEropojke,
ToIMHON 120MM.

OO0mue cBeneHnst

[TepembIiuka — 3TO rOpU30HTANIbHAS OajKa, yCTaHABIMBAEMAas HaJl IpOeMaMu
B CTE€HAX M3 MEJIKOPA3MEPHBIX IJIEMEHTOB.

[To xapaktepy paGOThl IEPEMBIUKH ObIBAIOT:
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® HEHECyIue — BOCIPUHUMAIOT COOCTBEHHBIN BEC U BEC
BBIIIEPACIIONIOKEHHON KIa/IKU CTEH;

® HeCyIllMe — BOCIPUHUMAIOT COOCTBEHHBIN BEC, BEC BBIIIEPACTIONOKEHHON
KJIQJIKA CTE€H M Harpy3Ky OT 3JIEMEHTOB IepeKpbITHsI. OHU Ha3bIBAKOTCS
YCUJIEHHBIE, UMEIOT OO0JIbILIE IOTIEPEUHOE CEUYEHUE U JOTIOIHUTEIBHO aPMHUPYIOTCSL.

B kupnuyHO# Ki1agke HaJl OKOHHBIMM U JIBEPHBIMHU IIpO€MaMU HEOOXOIUMO
YKJIaJIbIBaTh MEPEMBIYKH - OOBIYHO 3TO KEJIE€300€TOHHBIE 3JEMEHTHI 3aBOJICKOTO
U3TrOTOBJICHUSI IO TUTOBOM cepuu 1.038.1-1 unmu B cimydae OOJBIIMX TIPOJIETOB - TIO
cepun 1.225-2. Taxkxke, eclii HET BO3MOXXHOCTH KYIIHUTh TI'OTOBBIE NEPEMBIUKH,
MOXHO B YCJIOBHMSIX CTPOMKH BBINOJHUTH apPMHPOBAHHBIE MOHOJIUTHBIE
KEJIe300€TOHHBIE MEPEMBIYKH WM Okl W3 METaNIMYECKUX SJIEMEHTOB - BCE
3aBUCHUT OT Pa3MepOB MPOEMa U Harpy3KH Ha CTEHY.

XKenezoberonnsie nepempruku mo cepun 1.038.1-1

[TonoOpaThk nepeMbIuKH 1O JaHHOU cepuH rpocto. HykHo 3HaTh:

- LIMPUHY [Ipoema,

- Harpy3Ky Ha II€pEeMbIYKy OT COOCTBEHHOTO Beca, Beca CTEHbl M
nepeKpbITUs (OOBIYHO AJISl JKWJIBIX JAOMOB, B KOTOPBIX HET OOJBIIUX Harpy3ok,
MO>KHO BBIJICJINTh TPU TUNA: | - ciydail, KOIr/ia Ha CTEHY ONUPAETCs IEPEKPBITHE; 2
- KOTJla CTEHA CaMOHECYINasl U MEPEKPBhITHE HE ONMMUPAETCS; 3 - KOI/A MepEeMbIUKa
YKJIaJIbIBA€TCs B KUPIIMYHOU NEeperopoake TonmuHon 120 mm).

Bce nepembluku B cepun HUMEOT oOo3HaueHue, Hampumep 2I11618-8 u
NPUBEACHBI B BUJIE TAOIUIbI, B KOTOPON yKa3aHbl HEOOXOANUMbBIE XapaKTEPUCTUKHU
- pa3Mepsbl, BEC U I0ITyCTHUMas Harpy3Ka Ha MepEeMbIUKY.

UYro 3ammppoBano B HazBaHUH niepeMbraky 211618-87

I1b - ato mapka. Ecte mapka IIb - nmepembruku OpyckoBbie mupuHoi 120
uii 250 MM, KOTOpbIE HY’)KHO HAaOMpaTh MO HECKOJBKO IITYK B 3aBUCHUMOCTU OT
IIMPUHBl CTEHBl U TOJILMHBI MEPEMBIYKU (JJIs1 MEPEropoiku ToamuHoi 120 mm
YKJIQIIBACTCS OJ[HA MEPEMBIUYKA, JJIsI CTeHBI TOJIUHON 380 MM - y>Ke IBE WIH TPU
nepeMblukn). A ectb Mapka 111 - 3To nepembruku rmunTHbIe mpuHon 380 wim 510
MM, paCCUMTAaHHbIE HA TO, YTOOBI IEPEKPHITH Cpa3y BCIO CTEHY 10 IIUPUHE.

2 - 970 P, CKPHIBAIOIINKI B ce0€ pa3Mephbl CEUCHUS EPEMBIUKH.

Tak mepembriuka ¢ mudpom 1116 umeer ceuenne 120x65 mm, tie 120 MM -
sT0 mupuHa nepembruky; mudp 211b - 120x140 mm; mmdp 3116 - 120x220 mwm;
mdp 4116 - 120x290 mm; mmdp STIb - 250x220 mm (250 mm - mupuna). s
IUTMTHBIX TIEPEMBIYEK CBOU 3HAUEHHs. Bce 3TO MOXHO MOCMOTpETh B TabIMLIax
cepur 1.038.1-1. 18 - B aToM mudpe 3anoxeHa mpmHa nepembraku 1810 mm. Eciu
BBIYECTh TJIyOMHY ONUpaHUs Ha CTEHYy € JBYX cTOpoH mo 100 MM, momydyum
MAaKCUMAJIBHYIO IIMPUHY NpoeMa Uil JaHHOW nepeMbrukn 1610 mm. 8 - 310
Harpy3ka, KOTOpYIO IlepeMbluKa BbIJEpKUBAET (B TaHHOM cirydae 800 Kr/m).

Hampumep, ecau 310 8, TO nepeMpluKa OTIIMYHO CIPABUTCSA C CAMOHECYILEH
CTEHOM, ecir 1 - 3TO TOJBKO JUIsl NEPETOPOAOK, @ HAUMHAS C 27 U BBIIIE MOYKHO
INPUMEHSATH ISl CTEH, HA KOTOPBIE ONMUPAETCS IEPEKPBITHE.

1. OmnpenensieM TpeOyemMoe KOJIMYECTBO MEPEMBIYEK B CTEHE, JI ATOTO
3aJJaHHYIO TOJILIUHY CTEHbI HEOOXOIUMO Pa3JeNUTh Ha IIHUPUHY OJTHOM
MEePEMBIUKH (B COOTBETCTBUU C TabymIiei 1).
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Tabnuma 1-Tumnbl ceuenuit nepempruek

T Br1 [
UII coTa, puHa,
ceyeHus h,m b,m
M M
1 65 120
2 140 120
3 220 120
2. Eciu mpoeM pacroiioskeH B HECYIICH CTeHe, OnpeaessieM JUTAHY

Hecymed (lye.) W Henecymel (lyenec) MEpEeMbIYKH. EcM MpoeM pachoyiokeH B
CaMOHECYIIIEH CTEHE, TO TOJIBKO JAIHHY HeHecyIeh nepeMbiukH (|yenec)-

TpeOyemasi 1IMHA TIEPEMBIYKH:

|=B+2-C

B - mupuna npoema

C' - penMuMHA ONMMpPaHHs IIEPEMBIYKH HA IPOCTEHOK( B COOTBETCTBHMH C
pucyHkom 13).

C=120 mm - qj19 HEHECYIMX TIEPEMBIYEK;

C=250 mm - s HECYHIUX MEPEMBIYEK.

C—

Loy 4t

B

Pucynok 13 - Onupanue nepemMbIuku

Ha ocnoBe nonyuennbix niuH no cepuu 1.038.1-1 Bein.1 mogOupaem
MEPEMBIYKH.

Ilpumep: TlogoOpaTh NepeMbIYKH HAJl OKOHHBIM ITPOEMOM B HAPY>KHOH
Hecyulel crene ToamuHon 640 mM, mmpuHa npoema B = 1800 mm.
Hopaook pabomer:
1. OnpenenseM KOIMUYECTBO MEPEMBIYEK
640:120 = Swum
2. Ompenensiem TpedyemMyro IIHMHY IepeMbIuek. Tak Kak CTeHa HecyIas, To
TpeOyIOTCSl HEHEeCYLe IEPEMBIYKU U OJIHA Hecyllas (yCuIeHHas):
lowe =1800+2-120=2040 mm
[Ton6upaem Mapky HeHecymux nepembruek — 211622-3
(cepus 1.038.1-1 Bpim.1).

l,., =1800+2-250=2300 am

[TogOupaem Mapky Hecymux nepembiuek — 311525-8
(cepus 1.038.1-1 BhIm.1).

3. Mapkuposka nepembruek 311525-8
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3 — HOMep cedYeHUs

[1b — mepembruka OpyckoBas
25 — mHa, 1M

8 — HOMMHAIbHAs HArpy3Ka, 8 Kec:-Mm

4. 3anonHseM BEAOMOCTb TEPEMBIUEK (B COOTBETCTBUHU C PUCYHKOM 14) un
celn(UKAIIIO IEpeMbIUeK (B COOTBETCTBUU C PUCYHKOM 15).

BENIOMOCTL [TEPEMbIYEK

20 70

@ Tun (xema ceyeHus

PI/ICYHOK 14 — HpHMep 3aIIOJIHCHHUA BEAOMOCTH IICPCMBIYCK

CIIEUHPUKALUNA TIEPEMBIYEK

Mapka Macca
Q 03, 00o3Ha4eHUe HaumeroBarue Kon od. k2 [pumey.
. 1 |Cepus 1038.1-1 Bein.1 | 3/1625-8 1| 62
-
2 |Cepus 1038.1-1 6ein.1 | 2716 22-3 Ll »
e}
<
S
15 60 65 10 75 20

Pucynox 15 — Ilpumep 3anonHeHus crienudukanus nepeMbraex

Tema 22. IIpoekTHpOBaHUE NEePEKPHITHIA U MOKPBITHIA.
IpakTnueckoe 3ansaTue Ne 40
1. IIpoekTupoBanre cOOPHOTO KEIE300€TOHHOTO TIEPEKPHITHS.

Henab 3anaTusa: HayduTbcs NpPOEKTHPOBATH NEPEKPBITHS, COCTOSILHE W3
COOPHBIX KeJIe300€TOHHBIX KPYTIOMYCTOTHBIX TUIUT.

3aoanue: Tlono0OpaTh BapuaHT COOPHOIO KEJIE300€TOHHOTO MEPEKPHITUS U3
IUTUT C KPYTJIBIMU ITyCTOTaMHU.
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[TopsAOK BBITIOJTHEHUS:

CxeMoOll pacroyIOKEHUs! IUIMT NEPEKPbITUS Ha3bIBAETCA CTPOUTEIbHBIN
YepTEeK, Ha KOTOPOM YIOPOIIEHHO (CXEMaTHYHO) W300paXaroT IUIMTHI, WX
KperieHus1 (aHKepa), YKa3bIBAIOTCS MAapKd IUIMT W aHKEpPOB, IHIIYTCS
MOSICHSIIOIIINE HAJIITUCH, CTaBATCS Pa3MEphI.

1. Hanectu Bce  KOOpAMHAIMOHHBIE OCH  37aHUSl  (COTJIACHO
[Mpaktrdeckoit padotsl Ne20).

2.  Hanectu TOHKMMHU JIMHMSIMH KOHTYPBI BCE€X CTEH 3[laHUs, cOOMIoAas
MPUBS3KY K KOOPJIUHAIUOHHBIM OCSM.

3. OnpenensieM TpeOyeMyl0 JJIMHY IUIMT, KOTOpPas COOTBETCTBYET
PACCTOSTHUIO MEXYy KOOPJAMHAIIMOHHBIMU OCSMM HECYIIUX CTEH (IS mpumepa,
NpUBEAEHHOrO B puitoxkeHuu JK, Tpedyemast nnuHa it 4,2m u 5,1m).

4, JImst  KaxaoW JIMHBI  IUIATBI B KAaTajJore €CTh  HECKOJBKO
TAnopazMepoB no mupune — 1,0; 1,2; 1,5; 1,8m.
5. MapkupoBka MHOronyctotTHou mumtsl [1K42.12-4m

I1 — nuTa nepexkpeITus,

K — ¢ xpyrasiMu mycToTamu,

42 — HOMHUHAaIbHAS IJIMHA, M,

12 — HoMHUHAaNBHAS TUPUHA, M,

4 — pacueTHas Harpys3ka Ha Ty, 4klla,
M — TSDKENBIH OCTOH.

6. BrimonaHUTh packianKy IUIMT MEPEKPhITHS. ['paHb MEpBOM IUIMTHI
COBMAJIAET C BHYTPEHHEH IPaHbl0 HAPYKHOU CTEHBI.

7.  IlocTaBuTh Ha YepTeKE HAMMEHOBAHUE TTUT MEPEKPHITUH.

8. N300pa3uth aHKEpHBIEC CBSI3U (Uepe3 OJHY IUIUTY, HO He Oojee 3M).

AHKEp — METANINYECKUHN CTEPKEHb — KPIOK, KOTOPBIN OCYIIECTBISET CBA3b IIJIUTHI
C HapyKHOM CTEHOM, a TaKXe IUTUT MEXAy COOOM.

0. AHKepam npucBouTh nmo3utiud Al u A2 u 0003Ha4YUTh HA YEPTEKE.

10. BremonHuTh 00BOAKY H300pakeHUs. KOHTYpHI TUIUT MEpPEKPBITUS —
CIUIOLIHBIMH TOJICTBIMHU JIMHUSIMU, aHKEPA — YTOJIIEHHBIMH, CTEHbI — CILUTOIIHBIMU
TOHKWMH, HEBHJIUMBIE TPAHU CTEH — IITPUXOBBIMU TOHKUMU JIMHUSMHU.

11. Hanectu pa3mepsl.

12. CocTaBuTh crienuUKAIIIO JIEMEHTOB ITEPEKPBITHS.
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CXEMA PACTIONIOXEHUA TI/IMT [IEPEKPbITHA

Al

Al A2
——
’% n1 T 4
i% 1 1 s
| 1 } } 4
| 1 | 4
SERR. = #/
& | n1 1 M4
t% n1 | I
| 12 11 13
‘ THT
12 11 13
ié E/
Y 4200 5100
9300

CIEUNOUKALNA 3/IEMEHTOB TIEPEKPbLITUA

[Tpunoxenue K

Iwgg a Odo3HayeHue HaumeroBarue KOﬂIVngZ [pumey.

[Tnume! nepexpeimus

11 | Cepus 1741-1 Bbin .63 [K 42.10-4m 6 | 1230

N2 | Cepus 1141-1 Bsin .63 [K4212-4m 2 | u90

13 | Cepus 1741-1 Bbin .63 K5112-4m 2 | 1800

4 | Cepus 1141-1 Bbin .63 [K5110-4m 6| 1475
Memas/uqeckue cbszu

A1 | lepua 2240-1 6bin.2 MC-2 0076 | b=

A2 | Cepus 2240-1 6bin.2 MC-3 5105 —
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Tema 22 IIpoekTHpOBaHUE NEPEKPHITHIA U MOKPbITHIA.
IIpakTnueckoe 3ansaTue Ne 41
1. KoHCcTpynpoBaHue NEPEKPHITUN TPAKIAHCKUX 3/1aHUM.

Lenabp 3aHATHS: HAy4YUuTh CTYIEHTOB CaMOCTOSITENIBHO padoTaTh CoO
CIpaBOYHON y4eOHOI TUTepaTypoil, BEIUEPUMBAHUE IUIAHA ITUT MOKPBITUN U UX

BBIOOD.

3ananme: [1o 3aaHHBIM MapKkaMm IUTMT NEPEKPHITUN HAa3HAUYUTh pa3Mephl B
ocsix. BeIUepTUTh cXeMy pacloJIOKEHUS HIEMEHTOB MOKPBITHS JUIsI MAJIOATAXKHOTO

ZKHJIOTO AOMaA.

1K 5112 MK 5115
2-[IK 5712 TK 5715

1
2 2
| S |20 K07
f 1 *

K 4212 K 4215
2-[K 6312 K 6315

600 ) A0
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11K 5112 1K 516 2
2-NK 5742 NK 5715
1
2 2
8y (2850 90 |
K 4212 TK 425 k

2-[K 63.12 TK 63.15
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K 4812 TK 4815
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2-TK 6312 TK 6315
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HIK 5412 TK 54.15
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s
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K 5712 TK 57.5
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IIpuMep BbINOJTHEHUS
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Tema 22 IIpoexTpoBaHue NePeKPHITHI U MOKPBITHH.
IIpakTHyeckoe 3ansaTue Ne 42
3. Utenue uepTexa miaHa NepeKphITHS

Hean 3aHATHSA: TOATBEPKICHUE PE3YIbTATOB YCBOCHHUS MPAKTUYECKOTO
OTbITA U YMEHHUM 00yYaIOIUMHUCS.

Bonpocel, npeasiaraemMmble B MHAMBUAYAJIbHON KapTe YTEHUs YepTekKa:
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KoHTpobHBIE BONPOCHI

1 Kakoii mian nokasaH Ha yepTexe?

2 IlpoyecTh MapKy NMEePEKPHITHS, 1aTh PACIIU(PPOBKY.
3 Yrto noka3zaHo Ha YepTexe crnpana’?

4 Haznauenue cnenupukanumu.

5 Ha kakoii 2JIeMEHT ONUPAECTCA NEPEKPHITUEC?

6 Uto pacnomnosxeno B marax "b-B" u "5-6"7?

7 OnpenenuTs TOJMUHY U TPUBA3KY HECYILHUX CTEH.

Tema 23. IIpoekTHpOBaHUE KOHCTPYKTHBHBIX 3JIEMEHTOB KPBILLIL.
IIpakTuyeckoe 3ansitue Ne 43
1. IlocTpoenue miana KpoBiy.
Ieap 3aHATHSA: HAYYUTHCSA BBINIOJIHEHUIO IUIAHA KPOBJIM MO 33JaHHBIM
IapaMeTpam.
3aganme: Ilo 3amaHHBIM mapaMeTpaM IOCTPOMTH IUIAH KPOBJIM. YKa3aTb
HaIIpaBJICHUE CKATa, YKIIOH, PA3MECTUTh BOJOOTBO/I.
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KonTpoabHbIii TECT
1. YKaxuTe IBWKEHUE BOJbI IPU HAPYKHOM BOJOOTBOJE C MOKPBITUM B

COOTBCTCTBUHU C HCXOAHBIMHA JaHHBIMHA, IIPUBCACHHBIMU B Ta6.TII/I]_I€ 1.

151



Tabmuna 1

A. TIpu cBoGOIHOM (HEOPraHH30- 1. COpacbiBaeTcst CO CKaTa KpbIIIH

BaHHOM) BOJIOOTBOJIC BOJIA ...........
2. YaaBiuBaercs )eno0aMu

3. Crekaer yepe3 OTMET

b. ITpu oprann3oBaHHOM BOJOOTBOJIE
prop A A 4. JloTkOoM HampaBJII€TCsl B BOJAOIPUEMHYIO BOPOHKY

5. IlpoxoauT yepe3 KOJICHO U BEPTUKAJIBHBIN CTOSIK

2. JlaiiTe onpe/eneHnss KOHCTPYKTUBHBIM 3JICMEHTaM, IIPUBEICHHBIM B
tabnurie 2.

Tabmuua 2

1. BepxHuii 371eMEHT MOKPBITHS, 3AIMUIIAIOIINNA 3JaHHE OT

A. Kppima — 310 ............
aTMoc(hepHBIX 0CaIKOB

2. 3aMKHYTBII 00bE€M MEXIY KPBIIIEH U IePEeKPHITHEM

b. KpoBis — 3710 ..........
BEPXHEro dTaxKa

B. Yepnmak — 310 ........... 3. HaksioHHAasi TOBEPXHOCTh KPOBJIH

4.COBOKy1'IHOCTB KOHCTPYKTUBHBIX 3JICMCHTOB, 3aBCPIIAOIINX

I'. Ckatr —3T0............
3/IaHUE ¥ 3AIIUIIAOIINX €T0 OT aTMOC(HEPHBIX OCAJIKOB

Tema 23. [IpoekTHpOBaHUE KOHCTPYKTHBHBIX 3JIEMEHTOB KPBbIIIL.
IpakTnueckoe 3ansaTue Ne 44
2. TIpoexTupoBaHHe CKATHOM KPBIIIHN MO HACJTOHHBIM CTPOIUJIAM.

Hear 3ansaTus: HayuuThCs NOPOEKTUPOBATH CKATHBIE KPBIIMIA MO
HACJIOHHBIM CTPOTIHJIAM.
3ananue: Ha 0OCHOBaHUU UCXOHBIX JAHHBIX BBIUEPTUTH CEUCHUE KPBIIIU U CXEMY
PACIONIOKEHUS SJIEMEHTOB CTPOIJI, 3aMOJHUTD CTICIU(UKAIIUIO.

OO0mue cBegeHUust

Hecyumu a5eMeHTaMu CKaTHBIX KPBIII SIBJISIFOTCSI HACJIOHHBIE CTpPOIHJIA-
AJIEMEHTHl B BHUJE JOCOK, OpyCheB, OpEBEH, MMEIOIIME HE MEHee ABYX OIop.
OCHOBHBIMHM 3J€EMEHTAMH KpBIIIU SIBISAIOTCA ( B COOTBETCTBHHM C PUCYHKOM 1):
May3pJarT, JICKEHb, HH)KHUWA MPOTOH, KOHBKOBBIM IPOTOH, CTOWKA, CTPOINMIbHAA
HOTa, IMOJIKOC, KOOBLIIKA, 0OpEIIeTKA U PUTEIIb.
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Mayspiarbl MOTYT YKJIAAbIBaThCAd MO BCE JJIMHE CTEHbI, MO BCEMY
MEPUMETPY 3[IaHUSI WIH NPEPHIBUCTO, TOJIBKO MO/ CTPOIUIIbHBIE HOTH.

[Toakock! ycTpanBaroTCs MpH MposieTe 0oyiee 5 METPOB.

PaccTostnue Mex 1y CTpONMWIBHBIMA HOTaMM NpUHUMAKOT OT 0,8 10 1,7M.

CToOiKM yCTaHABIMBAIOTCS Ha JISKEHB C 1IaroM 3 - 6M.

HwxHue KOHIBI CTpONUI OOBIYHO HE BBIXOJAT 3a Mpeebl MayspiaTa. [
KpeIUICHHsI OOpemeTKM B KApHU3HOW YacTH KPBIIM K CTPONUJIbHBIM HOTaM
MIPUOMBAIOT KOPOTKUE JIOCKH, HA3bIBAEMbIE KOOBLIKAMHU.

bes puzens do 12m
(¢ pucenem do 14 m)

Pucynok 1 - CeueHne CkaTHOM KPBILIX 110 HACTIOHHBIM CTPOIIUJIAM
1-cTponunbHas HOra, 2-1eXKeHb, 3-CTOMKa, 4-KOHBKOBBIIN MIPOTOH, 5-
MayapJiart, 6-koObUIKa, 7- pureis, 8-oopemieTka, 9-noakoc, 10- KpoBeIbHBIN
Marepual.

1. [Tono6paTh KOHCTPYKTUBHYIO CXEMY KPBIIIHU (C pUreneM, 6e3 puresns).
BeiuepTuTh cedeHue KpBIM W OO03HAYMUTh BJEMEHTHI CTPOMUIBHOM CHUCTEMBI
(mudpamn) (cM. mpuinoxenue 1).

2. Hanectn  Bce  KOOpJAWHAIIMOHHBIE OCH  37aHUs  (COTJIacHO
[Tpaktrueckoit padboTer Nel) 115t cXeMbl PacTONOKEHUS TIEMEHTOB CTPOIHII.

3. HanecT TOHKMMU JIMHUSIMH KOHTYPBI BCEX CTEH 371aHUs, COOIOmas
MPUBSIZKY K KOOPJIUHAIIUOHHBIM OCSIM.

4. Beryeptuth u  0003HAYUTH DJIEMEHTHI CTPOMUIBHOW  CHCTEMBI
(uudpamn).

5. Breinmonuuth 00BOJKY n300pakeHusi. KOHTYpBI 2JIeMEHTOB CTPOMIUIT —
CIUIONTHBIMM ~ TOJICTBIMA JIMHUSIMH, CTCHBI — CIUIOIIHBIMA TOHKHMH (CM.
npuioxenue ).

6. HanecTtu pazmepsl.

7. CocrtaBuTh crienupUKaIIIO 3JIEMEHTOB CTPONHI (CM. npuitokeHue N).
[Ipunoxenne U
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CEYEHUE KPbILLH

Memannovepenuya -0, 7 MM

Odpewemka 30x750 mm
wae -250 MM

CmponusbHas Hoza

700 x 150 mm

Ymenaumesns URSA-120 mm

lMapouzonayus

X /8 nauma -220 mm

1. CmponussHas Hoza

2. flexeHsb

3. Cmouka

4. KoHbkoBbIU NnpozoH

5 Mayspram

6. Koosinka

7. [Todckoc

8. Odpewemka

9. KpoBesbHbil mamepuan

CXEMA PACTIO/IOXEHUA 3/IEMEHTOB CTPOMN/
6

FYyYrrvrrrvryr v

@
5
S
PN 7
3
5 | 3
>
&5
= 4
|7
S
“ | | \| 7
0ooloodgooolooopoooliooooool 1400
5
D
NN DN D DN D | 6
8400

HpOI[OJ'DKeHI/IC IMMPUITOKCHUA 41

CIIEUNPUKALUMA 3/EMEHTOB CTPOINU/T

Mapka 0do3HayeHue HaumeroBarue eﬂ; }gi’a#‘;ffn 05/:’?1'
M

1 FOCT 24454-80 Cmponunsras Hoza 100 x 150 5,95 % 1607
2 FOCT 24454-80 Mlexens 100 x 150 84 57'4 0,126
3 FOCT 24454-80 Cmouka 100 x 100 2,8 7:2 0,112
4 FOCT 24454-80 KorbkoBbii npozor 100 x 150 | 8,4 SL 0,126
5 FOCT 24454-80 May3spnam 100 x 100 84 ﬁ 0,168
6 | rocr 24454-80 Kodsinka 50 x 100 14| 5| 0126
7 | roct 24454-80 Packoc 100 x 100 25555 0.459
8 [OCT 24454-80 Oopewemka 30 x 150

KonTpoJsbHbIE BONIPOCHI.

1. Uto Ha3bIBaeTCA KPOBIECH?
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2. Kakue BHIbI KPOBEIb PUMEHSIOTCS B MAJIO3TAKHBIX KUJIBIX TOMax?
3. OT 4ero 3aBUCHUT YKJIOH KPOBJIH?

4. B xakux 31aHHUSIX BO3MOKHO NPUMEHEHUE CKATHBIX KPbIII?

5. HazoBute 351€MEHTBI CKATHBIX KPBIILL.

Tema 23. [IpoekTHpOBaHHE KOHCTPYKTHBHBIX 3JIEMEHTOB KPbIIII.
IIpakTuyeckoe 3ansitue Ne 45
Tema: KoHCTpPYKTHBHBIE 3JIEMEHTbI CKATHBIX KPbIIIL.

IIC.]II) 3aHATHA: Hay‘{I/ITBCH BBIIIOJTHATE KOHCTPYKTHUBHBIC PCIOCHUA
KapHU3HOTI'O y3Jia KPBIIIIHX, KOHBKOBOI'O Yy3Jid, y3Ji1a OITMpaHusl CTOCK U IIOJKOCOB.
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KoHTpoJibHBIE BONIPOCHI

HazoBuTe 0CHOBHBIE (POPMBI CKATHBIX KPBIIII.

Kak BbIpaxkaercst yKJIOH MOKPBITHNA?

[Ipy kaKkOM 3HAYEHUU YKIIOHA MOKPBITUS CYUTAFOTCS TIJIOCKUMU?
[lepeuncnauTe 31EMEHTHI CKATHBIX KPBILI.

[TosicCHUTE KOHCTPYKLIHIO COBMEIIEHHOTO TOKPBITHSI.

Kak opranu3syercst BHyTpEHHUN BOAOOTBOJ C TOKPBITHIA?
Ha3zoBute 3neMeHThl Hapy>KHOTO BOJOOTBOJA C MTOKPBITHM.

NogrwNE
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Tema 24. IlpoekTHpOBaHHUe JIECTHUL M MAHAYCOB KHJIBIX U
001IeCTBEHHBIX 3aHUI.
IIpakTnueckoe 3ansarue Ne 46
1. Pacuer n npoexkTupoBaHue cOOPHOM KeNe300€TOHHON JIECTHHULIBI.

Hear 3ansitus. HayuuTbcs paccuuThiBaTh W IPOCKTUPOBATH COOpHBIC
’Kee300€TOHHBIE JISCTHHUIII.
3apanune: OnpenenuTh pa3Mepbl IBYXMapIIeBON JIGCTHHUIIBI KUAJIOTO JIOMa,
IIpY 3aJaHHOM BBICOTE dTa)Ka, IMIMPUHE JECTHUIHOTO MapIlia W IJIOMAIKHA. Y KIIOH
JIECTHUIIBI TIPUHATH 1:2.
Xoxa padoThI:

1. [Tpunumaem crynens pazmepamu 150 x 300 mm
2. [IIuprHa TECTHUYHOMN KIIETKU:
B=2-1+100

[=1,05 »=1050 mm - HIMPHUHA JIECTHUYHOI'O MapIIa;

100 mm - 3a30p MCXKIY MapaiaM¥u AJIA IIPOITYCKaA IMOKAPHBIX IIJIAHT'OB.

B=2-1050+100=2200 mm

3. Bricora ogHoro Mapina:
7 = 3300 =1650 mm
2 2
4, Yucno noACTYIIEHKOB B OJHOM Mapliie:
n= @ =11 wm
150
5. Yuco mpocTyreit B 0JHOM Mapiie OyJeT Ha eIUHUIYY MEHBIIIE YHCIIa

MOACTYNEHKOB, TaK KaK BEPXHsAS MNPOCTYyNb PACIoOJaraercs Ha JIECTHUYHOU
IJIOIIA/IKE:

N-1=11-1=10 wm

6. JInuHa TOPU3OHTAJIBHOW NPOEKIMM Maplla, Ha3blBaeMas €ro
3aJI0KEHHUEM, OyJIeT paBHa:

a=300-(n-1)=300-(11-1)=3000 mm

1. [IpyHuMaeM MUPUHY MEXKAYITAKHOW IUIOWAAKU ¢, =1300 mm

ATAXHOU ¢, =1300 mm, MOJyYUM, YTO TMOJHAS [JIMHA JIECTHUYHOW KIETKU (B

YUCTOTE) COCTABUT:

A=a+c¢, +c, =3000+1300+1300=5600 i

Boinonusiem rpaduueckoe MNOCTPOEHUE JIECTHUIBI (B COOTBETCTBHM C
pucynkom 17). BeicoTy 3Ta)ka J€lIMM Ha 4acTH, PABHBIE YMCIY IOJCTYIIEHKOB B
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ATaXe, U 4epe3 MOJyUYeHHBbIE TOYKH MPOBOJUM TOPU3OHTAIBHBIE MpAMbIEC. 3aTEM
TOPU30HTAJIBHYIO MTPOEKIMIO (3aJI05KEHME MapIlia) JeJIUM Ha YUCIIO MpocTynel 6e3

___\/‘.__ __\f'\__
Z 3max
&
33
ig 1 smax
[T 72345678970 [N
AT .
%
g Ly
ony
ff x 2 x fz Ly
N
12345678910 s
LAl . I

OJHOM M Yepe3 IMOJYyYEHHbIE TOYKM IPOBOJMM BEPTUKaIbHbIE Mpsimbie. [lo
MOJIYYCHHOU CeTKe BhluepunBaeM mpoduiis gecTHuilbl B M1:50.

Pucynox 1-Cxema pa3OUBKHU JECTHUIIBI
a) B paspese, 0) B M1aHe

KoHTpoJibHBbIE BONIPOCHI
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1. Haznauenue nectHUIbl. OCHOBHBIE HECYIIUE AJIEMEHTHI AEPEBIHHON JIECTHHUIIBI.
2. KakoBa MUHMMAaJIbHAs IIUPHUHA JECTHUYHOTO Mapiia?
3. HazoBuTte MakcuMaibHO 1 MUHUMAJIBHO JIOMTYCTUMOE YUCJIO CTYIICHEH B MapIIie.

Tema 24. [IpoekTUpoBaHHe JIECTHUI ¥ MIAHIYCOB KUJIBIX M 001IIeCTBEHHbIX
3MaHUH.
IIpakTuueckoe 3ansaTue Ne 47
2. KoHcTpykTHBHOE penieHne cOOpPHOM /0 JIECTHUIIBI )KUIIOTO JJOMa.

Hean 3anaTusa: HayduThCsi BBINOJHATH pacyeT W MOCTPOCHUE COOPHOM
/0 JIECTHHUILIBI )KUJIOTO JIoMa. BBIYepTUTh JeTanu OMUpaHusl JIECTHUYHOTO Mapiia
Ha JIECTHUYHYIO TUIOIIAJKY.

Bapuanr 1
Onpeaenuth pa3Mepsl 2-X MaplIEBON JIECTHUIIBI U ra0apHuThl JIECTHUYHOHN KieTKH. ITocTpouTh

rpaduKy.

Bricora staxka 2,7 m;

HIMpUHA JIeCTHUYHOro Mapia 1,05 m;

IIUPHHA JICCTHUYHBIX TJIOMAIO0K: 3T. 1,2 M; M/AT. 1,2 M;
pa3mepsl cTynuei 150*300 mm.

Bapuaur 2
Onpenenutph pa3Mepsl 2-X MapIIEBON JIECTHUIIBI U ra0apHThl JIECTHUYHON KileTKH. ITocTponTh

rpaduKy.

Bricora sTaxka 2,8 M;

HIMPUHA JIECTHUYHOTO Mapia 1,35 m;

[IMPUHA JICCTHUYHBIX TJIOMIAI0K: AT. 1,5 M; M/3T. 1,8 Mm;
pa3mepsl cTynHer 155%300 mm.

Bapuaur 3
Onpenenuth pa3Mepbl 2-X MapIIeBOil JIECTHUIIBI M Ta0apuThl JeCTHUYHOU KieTkH. [locTpouTh

rpaduxmu.

BricoTa staxka 3,0 m;

HIMpPUHA JIECTHUYHOTO Mapma 1,35 m;

[IMPUHA JIECCTHUYHBIX TIIOMIAI0K: AT. 1,5 M; M/aT. 1,5 Mm;
pa3mepsl ctynaei 150%300 mm.

Bapuaur 4
Onpenenuth pa3Mepsl 2-X MapIIeBOi JIECTHUIBI U TabapuThl JeCTHUYHON KieTkH. [locTpouTh

rpaduxmu.

Bricora sraxa 3,3 M;

HIMpPHHA JIECTHUYHOTO Mapma 1,0 m;

[IMPUHA JICCTHUYHBIX TIIOMIAN0K: AT. 1,2 M; M/3T. 1,5 Mm;
pasMepsl ctynHen 165%300 mm.

Bapuant S
Onpenenuth pazMepsl 2-X MapIIeBON JIECTHUIIBI U Ta0apuThl JECTHUYHON KieTKH. [locTponuTh

rpauKy.
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Bricora staxa 2,7 M;

HIMPUHA JJIECTHUYHOTO Mapmia 1,2 Mm;

[IMPUHA JICCTHUYHBIX TUIOMAI0K: AT. 1,2 M; M/3T. 1,2 Mm;
pasmepsl crynaen 150%*300 mm.

Bapuant 6
Ornpenenutb pazMepsl 2-X MapUIEBON JIECTHULIBI U ra0apuThl JIECTHUYHOM KileTku. [locTpouTh

rpadukH.

Bricora staxa 2,8 M;

HIMpUHA JJeCTHUYHOro Mapma 1,05 m;

[IMPUHA JICCTHUYHBIX TUIOMAI0K: AT. 1,5 M; M/3T. 1,8 Mm;
pasMepsl ctymnHen 155%300 mm.

Bapuant 7
Onpenenuth pa3Mepsl 2-X MapIICBOW JIECTHHIIBI M TA0APUTHI JICCTHUYHON KIIETKH KUJIOTO JOMA.

[TocTpouTs rpadguku.

BricoTa staxa 3,0 M;

HIMPUHA JIeCTHUYHOTro Mapma 1,0 Mm;

NIMPUHA JICCTHUYHBIX TUIOMAM0K: 3T. 1,2 M; M/3T. 1,0 Mm;
pa3mepsl ctynHeil 150*300 mm.

Bapuaur 8

OrnpenenuTh pa3Mepsl 2-X MapIIeBOM JICCTHULIBI U Ta0ApUTHI JCCTHUYHOU KJIETKH JKUJIOTO J0MA.
[Toctpouts rpaduxu.

Bricora sTaxka 3,3 m;

HIMPUHA JIECTHUYHOTO Mapuia 1,2 Mm;

IIUPHHA JICCTHUYHBIX TJIOMAIO0K: AT. 1,2 M; M/AT. 1,5 Mm;
pasmepsl crymHed 150*300 mm.

Bapuaut 9
Ornpeaenuth pa3Mepsl 2-X MapIIeBOM JICCTHUIIBI U Ta0apUThl JECTHUYHOM KJIICTKH JKUJIOTO J0Ma.

[Toctpouts rpaduxmu.

BricoTa sTaxka 2,8 m;

HIMpUHA JIeCTHUYHOTO Mapiia 1,0 M;

[IMPUHA JIECTHUYHBIX TIOMIAI0K: AT. 1,2 M; M/3T. 1,2 Mm;
pa3mepsl ctynaer 200%250 mm.

Bapuaut 10
Onpenenuth pa3Mepsl 2-X MapIIEBON JTECTHUIIBI M TA0APUTHI JIECTHUYHON KIETKU KUJIOTO JOMa.

[Toctpouts rpaduxmu.

BricoTa sTaxka 2,7 m;

HIMpUHA JiecTHUYHOTO Mapiia 0,9 Mm;

[IMPUHA JIECTHUYHBIX TI0manokK: 3T. 1,0 m; mM/a1. 1,0 Mm;
pa3mepsl ctynaei 150%*300 mm.

Bapuant 11
Onpenenuth pa3Mepsl 2-X MapIIeBON JECTHUIIBI M TA0APUTHI JICCTHUYHON KIETKHU KHUJIOTO JOMa.

[Toctpouts rpaduxmu.

Bricora sraxa 2,8 M;

HIMpPHHA JIECTHUYHOTO Mapma 1,2 Mm;

[IMPUHA JICCTHUYHBIX TIIOMIAI0K: AT. 1,2 M; M/3T. 1,8 Mm;
pasMepsl ctymuen 155%300 mm.
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Tema 25. IIpoekTHpOBaHUE reHEPAIBHOIO IVIAHA JKUJIBIX U
001IeCTBEHHBIX 3aHUI.
IIpakTuyeckoe 3ansaTue Ne 48
1. TlpoekTHpoBaHKE reHEPATHHOTO IJIaHa OOBEKTA.

Heab 3aHATHA: 3aKpenuTh TEOPETUUYECKUNA MaTepuay, HayYUTbCS
BBITIOJIHATH T'€HEPAIbHBIN TJ1aH yCaJeOHON 3aCTPONKH.

3aganme: CoryiacHO 3allaHHBIM BapuaHtam B (opmare A3 B macmitabe
1:100 B mnporpamme ABTOKaJ BBIUEPTUTh TEHEPAIbHBIA IIJIaH YycaaeOHOMN
3aCTPOMKH.

Xon padoThI:

['enepanbHBIl MJIaH B COCTaBE APXUTEKTYPHO-KOHCTPYKTHBHOTO MPOEKTA
3/ITaHUS TIPEACTABIISIET COOOM YepTEk  TOPU3OHTAIBHOMN IMJIAHUPOBKU C PEHICHUEM
BOIIPOCOB OJIaroyCTpOMCTBa M O3€JICHEHUS YYacTKa IMPOEKTUPYEMOIro 3IaHus,
pacronaraeMoro B CHCTEME JKWJIOM 3aCTPOWKM MHMKPOpPAWOHA WM KBapTaa
CEeJINTEOHON TEPPUTOPHUU FOPOJIaA.

1 sran. Hanectu KOHTYyphl mpuycajeOHOro ydactka riomansio ot 600-
1200Mm° 1 TOpU30HTANM (JIUHUSAMH TOJIIMHOW S/3, roe S - ToNIMHA JIUHUU
BUJIUMOTO KOHTypa paBHas 0.6-0.8 MM), TOTBKO Ha y4yacTKaX, HE 3aTPOHYTHIX
BEPTUKAJILHOMN TUIaHUPOBKOM uepe3 0,5 M, XapaKkTepusylolue peibed) MeCTHOCTH
U Pa3MECTUTh HA HEM MPOECKTUPYEMOE 3/IaHHE, XO35IUCTBEHHbIE TOCTPOUKHU U rapa-
XK (€cnu TaKOBBbIE MMEIOTCSl JUHUAMHU TOJIIUHOU 1.5S), o3eieHeHust AOpOXKeK U
NOJBE3/I0B, YCJIOBHBbIE OO0O3HaueHUs. BOKpyr KOHTypa 31aHUsA, COOpPYKEHUS
ITOKA3bIBAIOT OTMOCTKY MmmMpuHOM 0.5-1 M M BBE3OHBIE MAHAYCHI, HapyKHBIE
JISCTHUIIBI U TJIOMIAAKK Y BXOJIOB (JTMHUSIMU TOJIIIMHON S/2). (pucyHok 8.1).

Kuiolk oM NPOEKTUPYIOT HA y4YacTKE C OTCTYNOM OT €ro rpaHuubl (Co
CTOpPOHBI yiHIlbl) HE MeHee 3 M. [Ipu pa3menieHMn Ha y4acTKe XO3iCTBEHHBIX
MOCTPOEK CIIEYET YUUTHIBATh, UTO PACCTOSIHUE OT CTE€H JKWJIbIX KOMHAT C OKHAMU
JI0 JPYTUX CTPOEHUM NOKHO ObITh HEe MeHee 6..8 M, Ha renepaibHOM TmiaHe
MOKAa3bIBAIOT TAKXKE DJIEMEHTHI 0JaroycTpoilcTBa U O3EJIICHEHHs, TPOTyapbl U
NOIBE3/IHbIE TOPOTU. PaccTossHME OT CTEH >KHJIOTO 3[aHUs 10 CTBOJIOB JIEPEBHEB -
5 M, 10 KyctapHuka — 1.5 M. PaccTosinue OT orpakaeHus ydyacTtka 10 TpoTyapa —
ot 0.8 M, mmpuHa TpoTyapa —oT 1 M , OT Kpas TpoTyapa a0 aBrogoporu — 0.8 M,
HIMPUHA aBTOJOPOTU OJHOIOJIOCHOM - 3.5 M, IBYXIIOJIOCHOM - OM.

Tabnuna 1 IIpoTuBOMOXapHBIE PACCTOSIHUS MEXKY 3/TaHUSIMUA B 3aBUCUMOCTHU OT
X OTHECTOMKOCTH

Pacerominme, s, Npu
w CTEERH O ReCTHmaCTR
LRI H DOYTOvD VARRHN
Zhawas I, I Hi v, ¥
L. 1 L g 1

I 4 R 10
IV. ¥ 10 n 15
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Tema 25. IIpoexTHpOBaHUE reHEPAIbHOIO IVIAHA KUJIBIX U 001IeCTBEHHBIX
3JaHUI.
IIpakTuueckoe 3ansaTue Ne 49
2. BeprukanbHas npuBs3Ka 34aHUSA K y4aCTKYy MECTHOCTH.

Henr 3aHATHA: 3aKpenuTh TEOPETUUYECKUA MaTepuasl, HAyYUTbCS
BBITOJIHATH MPUBA3KY 3/1aHUS HA MECTHOCTH.

3aganue. BbINOJHUTE BEPTUKAIBHYIO IPUBA3KY 3[aHUS K YHACTKY MECTHOCTH.
Xon padoThI:

BepTtukanbHas npuBs3ka 37aHUS K YYACTKy MECTHOCTH BBITIOJHSIETCS 1O
CJIEIYIOUIEMY TPABUITY:
1). Eciu ToYka JISKUT HA TOPU3OHTAIM, TO €€ OTMETKAa pPaBHA OTMETKE JTOM
TOPU30HTAJIH.
2). Ecnm Touka JIGKHT MEKIY TOPHU30HTAISAMH, TO HAJO MPOBECTH Yepe3 3Ty
TOYKY JIMHUIO, IEPIIEHIUKYIIIPHYIO K COCETHUM FOPU30HTAISAM U U3MEPUTH JJINHY
oTpe3ka MB MM (pacCTOsIHME OT MJAQJAIMIed TOPU3OHTAIM JO TOYKH) U
paccrosiare d B MM MEX/Ty TOPU30HTAISIMU C TIOMOIIBIO IMHCHKH.

3). BpluncneHue 4YepHBIX OTMETOK YIJVIOB 3JaHUS TMPOU3BOJUTCA TIO
dbopmyie:

H A =H yurop. +---=------ ; TIIe M — paccTosiHUE OT MyIaAIIeH (1)
d TOPHU30HTAIIH,
d — paccrosiHre MEXTY TOPU30OHTAISIMH,
h — BeicoTa ceuenus penbeda

4). BpruncrneHHbIE YEpHBIE OTMETKH YTJIOB 3JaHHS TPOCTABISIOTCS Ha
YepTekKe IO BHIHOCHBIMU TIOJIKAMH, TTPOBEICHHBIMU OT YTJIOB OTMOCTKHU 3JaHUS
(pucyHok 8.1).

5). BbliuucnasieM NpoekTHYIO — (KpacHyl) OTMETKY  IIJIaHUPYeMOM
TOPU30HTAIBHOM IUIOIIAJKH, OHA YCJIOBHO PaBHA MAKCUMAJIbHOW YEPHOU OTMETKE
rtoc 0.20:

H mp = H A max+0.2 (2)

6). BBIYHCICHHYIO TPOCKTHYI0 OTMETKY TPOCTAaBJSIOT HaJ BBHIHOCHBIMHU
TIOJIKAMH.

Brruucisiem abCcoMOTHYIO OTMETKY MOJIa TIEPBOTO dTaXKa

H abe. — H Tp. + huox: (3)
rae H - IPOCKTHAas OTMETKa CTUTAaHHUPOBAHHOMN
TTOBEPXHOCTH,
h,ox— BBICOTA IIOKOJISA, OMpeAesAeMas OT MMoJjia MepBOro  dTaxka J0
CTUTAHUPOBAHHOM TTOBEPXHOCTH
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AOcoi0THas OTMETKY, COOTBETCTBYIOIIYIO YCIIOBHOM HYJIEBOM OTMETKE,
IPUHATON B CTPOUTENBHBIX PabounX YepTekax 3JaHHs, COOPYKEHHUS, TOMEIIAIOT

Ha TONKe TMHUH-BEIHOCKH M 0603HAYAIOT 3HAKOM ¥ .
[IpocraBnsiem pa3mepsl.
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PucyHok 2. BepTukanbHas npuBs3Ka 3/1aHUS.

Tema 25. [IpoekTHpOBaHUE reHEPATBHOI0 IJIAHA KUJIBIX M 001IeCTBEHHBIX
31aHUH.
IIpakTnueckoe 3ansaTue Ne 50
3. CocraBiieHHE SKCIUTUKAIIMY 3IaHUN U pacueT TeXHUKO-IKOHOMUYECKUX
TOKa3aTeser I'eHIJIaHa.
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He.]'lb 3aHATHUA: 3aKpPCIUTDh TCOpeTI/I‘IeCKI/IfI MaTtcpuajl, HAYYUTHCA
COCTAaBJICHHUIO JOKCINIMKAaIluH BILaHI/Iﬁ u COOPY)KGHI/II;'I N BBIYUCIIATHD TCXHHUKO-
OKOHOMMNYCCKHC ITOKAa3aTCJIIN I'CHIIJIaHA..

3aganme. CocTaBUTh 3KCIUIMKALMIO 3laHUA U coopyxkeHuid. Paccumrare TOII
3JIaHUsl.

Xoxa padoThI:

TexHUKO-?PKOHOMUYECKHE MOKAa3aTeIN T€HEPATbHOTO IJIaHa BBIYUCISIIOTCS
MOCJIE 3aMOJHEHUS HKCIUTUKALIMY 3AaHUI U COOPYKEHUH.

TexHuKO-25KOHOMHUYECKasT OIEHKAa MPOEKTa OCYIIECTBISETCS C LEJbI0
BBISIBJICHUS PAIlMOHATBHOCTH U HKOHOMHUYECKON 3()PEKTUBHOCTU TPOEKTa C
y4€TOM €JIMHOBPEMEHHBIX 3aTpaT Ha CTPOUTEIHCTBO 3JaHHS U MOCIEAYIOIIMX
pacxo/i0B Ha €ro IKCILTyaTaIHIo.

OmnpenensieM cleyrolue TEXHUKO-9KOHOMUYECKUE IMOKa3aTelnn OOBbEMHO-
TUTAHUPOBOYHOTO PEIICHUS 3aHMUS:

- xwias wiomanb Fy (cmegyer ompenensTh Kak CyMMY IUTOIIANCH KUIBIX
KOMHAT)

- BcmomoratenbHas F,( ciemyer ompeneniars Kak CyMMy IDIOMIAeH
NoJICOOHBIX TOMEIIeHUH O0e3 ydera JIOJKuM, OalKOHOB, BEpaHI, Teppac u
XOJIOJHBIX KJIa/I0BbIX, TAMOYpPOB)

- obmryro momank gomMa Fo= (F+ R+ F)) (cenyer onpenenste kak cymmy
wionaed uxX MOMELICHUH, BCTPOCHHBIX IIKa(oB, a TakKe JOHKUHA, OalKOHOB,
BEpaH, Teppac W XOJOJIHBIX KIJIAJOBBIX, MOACUYUTHIBAEMBIX CO CIEAYIOIUMHU
MOHIKAIOIIUMU Kodddurmentamu: s Jokuii — 0,5, ni1s 6akoHOB M Teppac
— 0,3, 1151 BepaH ¥ XOJIOAHBIX KIamgoBbiX -1,0.)

IInmomans, 3aHMMaeMas IE€4Ybl0, B IUIOLIAJAb IIOMEIIEHUM HE BKIIIOYACTCH.
[Inomanes mox MapuieM BHYTPUKBAPTUPHOM JIECTHHIBI IPU BBICOTE OT MOJIA JI0
HU3a BBICTYMAIONIMX KOHCTPYKIMH 1,6 M u Oosiee BKIIOYAETCS B IUIOLIAAb
IIOMEILEHNMN, TJI€ PACIIOJIOKEHA JIECTHULIA.

- moste3Has miomans goma F = (F+ F,) , M
- cTpouTeNbHbI 06beM V, M,

- IUIOIIA/Ib 3aCTPOVKH 31aHus Fa, M2;

- KO3 PUIUEHT IKOHOMUYHOCTH TUTAHUPOBOYHOTO PEIICHHUS:
K1=xunag romaas/ mojae3Has mionaib

- K03 OUITUEHT ParMOHATBLHOCTH 00BEMHO-TIIIAHUPOBOYHOTO PEILICHHUS:

K2= cTtpouTtenpHbIii 00beM/ 1MoJIe3Has TJI0IIA/Ib
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3HaueHus MoKa3aTesield YCTaHABJIMBAIOTCA COTJIACHO IMpaBWiIaM IOJCYETOB,
mznoxkenubiM B CHull 2.08.01-89(1999) «Kunbie 3manHus» B 00s43aT€IbHOM

IKCTIKALINA SOAHWA U
COOPYEHM MEHEPATIBHOIO ITAHA

MAHORSH i Mo

410

[apan iHf
Ferui bacocim - a0
Yrooaan paciarya {230

TEXHVKO-IK OHOMM‘-IECK I/IE
[TOKASATEIN TEHEPA/IBHOO TITAHA
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3 | Npoyexr nemexenis % 53
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KoHTpoJibHBbIE BOIPOCHI

1. Kak onpenenuth KpacHbIE U YEPHBIE OTMETKHU ?
2. Kak onpenienuTh aOCOTIOTHYIO OTMETKY YHCTOIO OJa 3AaHUs ?
3. Kak onpenenuts 00beM 31aHMsA?

S cemectp

Tema 26. OcHOBBI NPOCKTUPOBAHUSA NPOMbIIIJICHHBIX 3IAHUI.
IIpakTHyeckoe 3ansitue Ne 51
1. V3yueHue KOHCTPYKTHUBHOU CXEMBbI
KapKaca IPOMBIIIJIEHHOTO 3JaHusl.

Heap 3aHATHA: U3YYUTHh IIPaBWIA IPUBA3KUM U OCHOBHBIC DJIEMEHTHI
KOHCTPYKTUBHOM CHCTEMBI IPOMBIIIUICHHBIX 31aAHUM.

Teoperuyeckasi 4acThb

KapkacoM OIHOATaXHBIX MPOMBIIUICHHBIX 3/JaHUA Ha3bIBAIOT CHUCTEMY
CBSI3AHHBIX MEXJAy COOOM KOJOHH (CTOEK), HECYIIMX 3JIEMEHTOB IOKPBITHS,
MOJIKPAHOBBIX OaJoOK M CBs3ed. B kapkac BKIIOYArOTCsA Takxke (PyHIAMEHTHBIE U
0OBsA304YHbIE OAJIKH, YCTAHABIMBAEMBIE B IIJIOCKOCTU KaPKACHBIX CTEH.

Kapkacpel, MHOTO3TaXHBIX 3JaHHA OOpa3ylOT TakK Ha3bIBAEMYIO MPOCT-
PAHCTBEHHYIO 3TAXKEPKY, COCTOSIIIYIO M3 CHUCTEMbl COEAMHEHHBIX MEXIY COOOM
puresei, KOJIOHH U IUIUT NEPEKPHITUH (TOPU30HTAIBHBIX JUaPparM KeCTKOCTH).

MarepuanoM ajisi  YCTPOWCTBA KapkKaca CIIyXar MNPEUMYIIECTBEHHO
KEJIe300€TOH, pexe — CTallb, pa3MyHble cIUlaBel U JepeBo. [lpu BbIOOpe
Marepuana Kapkaca pPYKOBOJCTBYIOTCS XapaKT€pOM CHIIOBBIX M HECHJIOBBIX
BO3JICMCTBHUI, BOCHPHUHUMAEMBIX KapKacoM, a TaKXe€ YUYUTBHIBAIOT pa3Mepbl
IPOJIETOB, IIara KOJOHH, BBICOTY 3/JaHMs, MECTO CTPOMUTEIbCTBA, TPeOOBaHUS
OTHECTOMKOCTH Y TEXHUKO-3KOHOMUYECKUE COOOPAKEHHUS.

OCHOBHBIE 3JIEMEHTHI KapKaca 3/[aHii TOAPa3AeIII0TCS Ha 3 TPYyIIIbL:

1) HecyMe — BOCIPUHUMAIOIIME OCHOBHBIC HATPY3KH B 3/IJaHUU;

2) orpaxnpammme — MpeIHa3HAYEHHbIE i1 3allUThl BHYTPEHHETO
IPOCTPAHCTBA 3[aHHUA OT aTMOC(HEPHBIX BO3IACHCTBUIA, pa3leieHHs 3JaHUs Ha
MOMEIICHHS U COXPAHEHUSI 33JaHHOTO TEMIIEPATYPHO-BIAXKHOCTHOTO PEXKUMA;

3) BBINOJIHAIONIME OJHOBPEMEHHO HECYILIUE U OTpaXAatouIe GyHKIUU.

[IpombIllIEHHBIE 3/1aHHUS BO3BOAST M3 CIEAYIOUIMX apXUTEKTYpHO-KOH-
CTPYKTUBHBIX 3JIEMEHTOB (4Yactei): (yHAaMEHTOB, (PyHIaMEHTHBIX OaJOK, CTEH,
BEPTUKAJIBHBIX ONOP (KOJIOHH), HECYIIUX AJIEMEHTOB MOKPBITUN U MEPEKPHITUN —
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Oanok, ¢epm, purenei, KpoBid, MapaneToB, MEPETOPOAOK, (hoHApel, JECTHHII,
MOJIOB, OKOH M JiBepeil (puc. 3.3.).

OyHIaMEHTBl TPEACTABISIIOT COO0OW MOA3EMHYIO KOHCTPYKIIHIO, BOC-
MPUHUMAIOIIYI0 Harpy3Ku OT Beca 3MaHus U 000PYIOBaHUS W TEPEHAIONIYI0 WX
OCHOBAHMIO.

[TepexpoIThs pa3AesaOT BHYTPEHHEE MIPOCTPAHCTBO HA TAXKH, BBHIMOTHSIOT

GYHKIMM OTpakJaoIlMX M HECYIIMX KOHCTPYKIMM, a Takke 00ecleurnBaroT
MPOCTPAHCTBEHHYIO KECTKOCTh 3/IaHUA.

BeptukanbHble oOnopsl (KOJOHHBI) MPEIHA3HAYEHBI JUIS MO JACPKAHUS
TOKPBITUM Y TIEPEKPBITUI.

l

\

\

IS P VT R

Prc3.3. Kapxac OfHO3TAXHOIO DTPOMEIDICHHOTO AaHAN
1 — xononna; 2 — pynpamenTHan Ganka; 3 — dynpament;
4 — INNTE NOKPEITHY; 5 — NOAKPAHORAN Oanka;,

6 — HApYXHAaN CTEHa

[TokpbITHE 31aHUS 3AIIMIIAET €r0 OT aTMOC(EPHBIX BO3AeHCTBHM. BepxHioro
TUAPOU3OJISAIIMOHHYIO 000JI0UKY MMOKPBITHS HA3bIBAIOT KPOBJIEH.
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[leperoponiku city>xat JiJisi pa3fesieHusi BHyTPEHHEr0 MPOCTPAHCTBA B
npezenax OJHOTO ATaxa Ha OTAeNIbHbIe moMelieHus. [leperopoaku HECYT TOIBKO
COOCTBEHHYIO MACCy U OMHUPAIOTCS Ha MEPEKPHITUS HUKHETO ATaxa.

JlecTHUILIBI CITYKAT JIJ11 COOOIICHUSI MEKY dTaXKaMHU.

i)
3
Godocmovuka s v - ;E:f;ﬂ
Bopouxa-@400 o / N CMPORUALHAR
L e e -
e L7 Kocmpywuug
Fﬁ%?' - o
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| XxpaHoBul 1l i~ 3anonsenue
cmenobas |I|| _ penst ponaps | |
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150 ] L [
n -l Thua.]. |_
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Pucynoxk 2. DneMeHThI KapKaca mpOM3/IaHHUS.

O0BbEMHO-IVIAHUPOBOYHBIEC IAPAMETPHI OAHOITAKHBIX IPOMBIIIVICHHBIX
3MaHui

[llaz- paccTosiHUE MEXKIY KOOPAWHALMOHHBIMU OCSAMH MOIEPEUYHBIX PSAJIOB
KOJIOHH WUJIK CTeH (11 OecKapKacHBIX 37aHuii). BenuunHa miara, Kak npaBuio, 6 u
12m.

Ilponém - paccTosiHuE MEXAY KOOPJIWHALMOHHBIMU OCSAMH MPOJOJbHBIX
PSAI0B KOJIOHH WJIM CTEH ([y1sl OecKapKacHBIX 3/1aHuil). BenuunHa nposera KpaTHa
6 M u Moxer ObiTh 12; 18; 24; 30; 36; 42 m u T1.n. Ilo BenmuuuHe mposeTa
noa0MpaloT BU OCHOBHOW HECYIIEH KOHCTPYKIMHU MOKPBITHUS: MPoJIeThl 6; 9; 12 u
18 M mepekphIBalOT CTPOMMIbHBIMU Oankamu, a mpoiietel 18; 24; 30 u 36 M —
CTPONUJILHBIMU (hepMamHu.

Bvicoma smaowca — 3T0 paccTostHUE OT YpPOBHA YHUCTOrO Ioja JI0 HH3a
Hecyllel KOHCTpyKiuu nokpeitus (3,6; 4,2; 4,8; 6,0; 7,2; 8,4; 9,6; 10,8; 12,6; 14.,4;
16,2; 18,0Mm.).

[Tpon€T u mar 06pa3yroT CETKY KOJIOHH.

OOBEMHO-TIIIAHUPOBOYHBIE TTAPAMETPHI  OJHOATAXHBIX MHOTOIMPOJIETHBIX
MIPOMBIIUIEHHBIX 3[IaHUN 3JaHUN:

1) mponér — 6; 12; 18 u 24m;
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2) miar 6Mm;
3) BeIcOoTa ATaxa - 3,6; 4,8; 6,0; 7,2M.

i U R N

| Ular vonore | AT ACE
O O O O

Pac_ 32 Cemma snmonn Ba nmane syands

KosionHbl Ha m1aHe 37aHMs HE BCErJa pacloJiararoTcsi CTPOro Ha
npeceyeHrnu pa3OUBOUYHBIX Oceil. CyIleCTBYET MOHITHE «HPUBA3KA JIEMEHMAy -
3TO PACHOJIOKEHHE TEOMETPUUYECKHMX OCEHW DJJIEMEHTa WA €ro TIpaHeu
OTHOCHUTEJIbHO Ppa30MBOYHBIX oOcell 3manus. I[lpu mpOEKTUpOBaHUM  1eXa
MIPUMEHSIIOTCS CIEAYIONIUE MPUBSI3KU KOJIOHH: IIeHTpaibHas (y3en 1, pucyHok 3.3)
— KOTJIa TEOMETPUYECKHE OCH JJIEMEHTAa COBIAJAIOT C Pa3OUBOYHBIMH OCSMU
3maHus; HyJeBas (y3en 2, pucyHOK 3.4) — Korja rpaHb 3JIEMEHTa COBMAJacT C
pa30uBOYHON OChio; TpuBsizka «500» (y3mel 3 u 4, pucynku 3.5 u 3.6) — korma
reOMETPUYECKast OCh JIEMEHTA OTCTOUT OT pa30UBOYHOM ocu 31anus Ha 500 MM.
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leomeTpIUCCKME :
OCH KOMNOHHL! |
|

Pac 34 Hymemas nyeme=a Pac 33 llempassaas nymes=a

Pac 36 Ilmea=a «500%

JIs. TPOMBIIUIEHHOTO CTPOUTEILCTBA B CTPAHE YCTAHOBJIEH €IUHBIN
Monyib M = 600 MM [Ji1 TOPU3OHTaJbHBIX W BEPTHKAJIbHBIX HW3MEPEHUH.
CornacHo 3TOMYy MOAYJIIO, IPOJIETHl CTAJIbHBIX KAapPKACOB OJHO3TAXKHBIX 3IaHUI
HazHayaroT paBHbIMU 24, 30, 36 M u Oosee, kpatHbiMu 6 M. Illar komoHH Mo
KpailHUM U CPEJTHUM psiiaM MpUHUMAIOT 6 uinu 12 M. B MHOTONPONETHBIX 3JaHUAX
MpU HEOOXOJAMMOCTH TMepeflayu KPYMHOpa3MEpPHOU MNPOAYKIMU U3 TpoJieTa 3
MPOJIET MIAr KOJOHH M0 BHYTPEHHUM psijilaM MOXKET ObITh yBenudeH 10 18, 24 M u
Oonee, ero Ha3HAYAIOT TakkKe KpaTHBIM 6 M. Bricota pamsl H oT ypoBHs mona 1o
OCH HIJKHETO Mosica CTPONWIbHOU (pepMbl A0MKHA ObITH KpaTtHOH 1,2 M (2M) 1o
BbIcOTHI 10,8 M 1 kpatno#t 1,8 (3M) nipu BeicoTe 607ee 10,8 M.

KounTpoJsbHbIe BONIPOCHI

1. UTto Takoe KapKac MPOMBIIIJIEHHOTO 3/1aHUsI.
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2. M3 xakux 3JIEMEHTOB COCTOUT KapKacC IIpOMBIIIJICHHOI'O 3aHN.

3. HazoBuTe 00B5eMHO-TUIaHUPOBOYHBIE TTAPAMETPHI OJTHOITAKHBIX
IIPOMBIIICHHBIX 3{aHUM.
4. [IpaBuia mpuUBSI3KH PJIEMEHTOB KapKaca K pa30MBOYHBIM OCSIM.

Tema 26. OcHOBBI IPOCKTUPOBAHUSA NPOMbILIICHHBIX 31aHUIM.
IIpakTnueckoe 3ansTue Ne 52
2. TlocTpoeHre KOHCTPYKTUBHOM CXEMBI
KapKaca IIPOMBILIICHHOTO 3JaHUs.

Henab 3aHATHA: HAYYUTh CTYJEHTOB YEPTUTh KOHCTPYKTUBHYIO CXEMY
OJTHOATA>KHOT'O NTPOMBILIIEHHOTO 31aHUS.

3aganme: [1o 3a1aHHBIM ITapaMeTpaM BBIYEPTUTH B IJIaHE KOHCTPYKTUBHYIO
cucteMy (TOJBKO pPa30MBOYHBIE OCH) OJHOATAKHOIO WIM MHOTIO3TaXHOTO
IIPOMBILUIEHHOT'O 3/1aHHUS.

OO01mue cBeaeHus

[IpombiliieHHOE  374aHUME  MOXET  ObITh  pEelIeHO B CTajJbHOM,
KEIe300€TOHHOM WJIM CMEIIAaHHOM (C JKelie300€TOHHBIMH ~ KOJIOHHAMHU U
cTayibHbIMU (hepMamu) kapkace. OCHOBHBIC pa3Mephl 3[1aHUsl B IJIAHE U3MEPSIOT
MEXIy pa3OMBOYHBIMH (KOOPAMHAIIMOHHBIMU) OCSIMH, KOTOpbIE OO0Opa3yroT
TCOMETPUYECKYI0O OCHOBY IUTaHa 37aHus. lllar KOJOHH W BeTWYWHA TPOJICTOB
npuHuMaroTcs kpatHeiMu 6000 MM.

[TpombInIeHHBIC 31aHUs pa30MBAIOTCS HAa TEMITEpaTypHO-Ae(OpMaIMOHHBIC
OTOKM - OTCEKH, KOHCTPYKTHBHO HE CBs3aHHBIC JApyr c japyrom. Ilpwu
TEMITEpaTypHBIX BO3ACHCTBUAX, HEPABHOMEPHBIX HArpy3kax W OCaJKax TaKue
OTCEKH Je(POPMUPYIOTCS HE3aBUCUMO OJWH OT Jpyroro. Pas30uBka Ha
TEeMIIepaTypHO-IePOpPMAIlMOHHBIE  OJOKM  BBIMIOJHACTCS  MPU  MTOMOIIHU
ne(opMaIMOHHBIX IITBOB.

Ecnu B 3manuu ¢ xene300€TOHHBIM WJIM CMENIAaHHBIM KapKacoM COCEIHHE
MPOJIETHI UMEIOT Pa3HYIO BBICOTY, TO IO JIMHUH TEpernajia BHICOT YCTaHABIUBAIOT
JIBa psifia KOJIOHH (TTOCKOJIBKY KOHCTPYKIIMH TUIIOBBIX JKEJI€300€TOHHBIX MTOKPBITUM
HE JIOMYCKAIOT ONMUPAHUS CTPOMUILHON KOHCTPYKIIMU HA OJIHY KOJIOHHY B Pa3HBIX
ypoBHsX). B 3TOM ciydae aedopManMOHHBINA IIOB 00pa3yeTcs aBTOMATHYCCKH.
[ITar KOJOHH MO JWUHUHU TIEpernaaa BBICOT PEKOMEHAYETCS MPUHUMATH PaBHBIM
mary KpailHuX KOJIOHH, IPUHATOMY B 3JaHWU. DTO OOCCIECYMBACT BO3MOXKHOCTH
OJIMHAKOBOTO PEIICHUS HAPYXHBIX CTEH 110 JIMHWM TIeperajaa BBICOT U TIO
HapYy)KHOMY KOHTYpY 31aHus. [Ipu 1ByX psmax KOJOHH I10 JUHUU TIepernaaa BhICOT
HEO0OXOIMMBI JIB€ pPa30MBOUYHBIE OCH, pacliojararoiyecs Ha CTPOTro ONpeaeIeHHOM
PAcCTOSTHUY OJTHA OT JIPYTO¥, KOTOPOE HAa3bIBACTCS BCTABKOM.

B MPOAOJIBHOM TEMIEPATYPHOM IIIBE IPU OAWMHAKOBOW BBICOTE
COCEIHUX TMPOJICTOB TaKXKe YCTAaHABIMBAIOT JBa psAga KOJOHH Ha JIBYX
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pa30MBOYHBIX OCAX CO BCTAaBKOW Mexay HHUMH. [Ipy 3TOM 1mar KOJOHH B
TEMIIEpaTypHOM IIBE J0KEH ObITh paBEH IIary, MPUHATOMY JIsi CPEAHUX KOJIOHH,
MIOCKOJIbKY HapyXHas CTeHa B IJIOCKOCTU TEMIIEPATYPHOTO IIBA OTCYTCTBYET.

Ta6muna 8 IlpenenbHble paccTOSHUS MEXAY Je(PopMaIMOHHBIMU IIIBAMU

Marepuan kapkaca
Bun 3panus CTaJbHOU cOOpHBIT MOHOJIUTHBIN
JKeJIe300€TOH U )Kene300eToH
Bnons CMEIIaHHbIN
OTEPEYHOM
npoJjeTa
anpaBJICHUN
OTtarmBaeMble 3JaHUS 230 Mm 150 m 60 M 50 m
HeoTaminBaembie 30aHus 200 m 120 m 40 m 30 M
U TOpSTYHE 1eXU

[Ipu cranpbHOM Kapkace MpOAOJbHBIM IIOB B MECTax Mepemnaga BbICOT
BBITIOJTHSIETCS] HA OJJHOM KOJIOHHE C OMMpPAaHUEM Ha Hee CTPOIMUIIBbHBIX (DepM B IBYX
ypoBHSIX. B 3TOM cllydae KOJIOHHAa MPUBSA3BIBACTCS Cpa3y K JIByM IPOJOJIbHBIM
OCSIM CO BCTaBKOM Mex)y HUMHU 250 MM.

[IpuMblkaHuE MOMEPEUHBIX MPOJETOB K MPOAOJbHBIM, HE3aBUCHUMO OT
Marepuajia Kapkaca, TaKXe pellaeTrcs IMyTeM IOCTAaHOBKU IAapHBIX KOJIOHH,
OTHOCSIIIIUXCS K Pa3HbIM MpOJieTaM, MO JABYM pPa30MBOYHBIM OCSM CO BCTaBKOM
Mexay HuMH. [lpy HaIMuMM TMOMEPEYHBIX TMPOJIETOB JJISI BCEro 3JaHUsd
COXpaHSETCs euHas CeTKa pa30MBOYHBIX OCEH.

VY nonepeyHoro TEMIIEpPaTypHOTO IIBa B MPOAOJBHBIX MpoOJieTaX Kaxaas
4acTh 3/IaHUSl JIOJDKHA MMETh CBOM KOJIOHHBI. 3/1€Ch, 10 TUIIOBBIM PEILICHUSIM,
TEMIIEpPaTypHBIH IIIOB BBITIOJHSICTCS O3 BCTaBKM. HecMOTpss Ha MOCTaHOBKY
MapHBIX KOJIOHH, COXPAHAETCS OJ{Ha pa30UBOYHAS OCh.

OCHOBHBIMH 0OBEMHO - MJIAHUPOBOYHBIMHU napaMeTpaMu
37JaHUS SABJISIOTCS:

MPOJIET, T.€. PACCTOSIHUE MEXIY Pa3OMBOUYHBIMU OCSAMH MPOJIOJIBHBIX PSIOB
KOJIOHH WJIM CTEH,

miar, T.e. PacCTOsTHUE MEXAy pPa3OMBOYHBIMH OCSMH IOMEPEUYHBIX PSI0B
KOJIOHH WJIM CTEH,

BBICOTA, T.€. PACCTOSHHE OT YPOBHS T0JIAa O HU3a HECYIed KOHCTPYKIIUU
MOKPHITUSA (B OJHOATAKHBIX 3aHUSX) WIH PACCTOSIHUE MEXIY YPOBHSIMHU YHCTHIX
M0JI0B (B MHOTOATaKHBIX 3/TAHUSX ).

COBOKYIIHOCTh ~ PacCTOSIHMM MEXKIy KOJOHHAMH B TMPOJOJBHOM U
MOTNIEPEYHOM HaIlpaBJICHUSIX Ha3bIBAIOT CETKON KOJIOHH.
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B kene300eTOHHOM M CMEIIAHHOM KapKacax KOJIOHHBI KpalHEro psja mno
OTHOILIEHUIO K MPO0JIbHOM pa30MBOYHON OCH UMEIOT HYJIEBYIO MPUBA3KY.

B Mmetammueckom kapkace nmpussaska 250 MM.

B nmo60M kapkace KOJIOHHBI CpPeIHero psia 1Mo OTHOIICHUIO K IPOAOIBHON
Ppa30MBOYHOI OCH UMEIOT LICHTPAJIbHYIO IPUBSI3KY.

B mo6om  kapkace TopueBble  KOJOHHBI [10 OTHOIICHHUIO KpaiiHen
MOTIEPEYHON pa30MBOYHOM OCH UMEIOT MPUBA3KY S00 MM.

B Topuax 3maHus 11 KpEIJIeHUsI CTEHOBBIX ITAHEJIEH YCTPauBatOT KOJIOHHBI
¢paxBepka ¢ maroM 6 M CHYJEBOW MPUBA3KOW K KpallHEW IONEepevyHon
pa3OMBOYHOM OCH.

B xene300eTOHHOM M CMEUIaHHOM KapKacax IpH JUIMHE mposiera 60 M u
Oonee, B MetainyeckoM 120M u OoJiee ycTaHaBIMBAIOT TeMIIEPATYPHbIii 110B,
KOTOPBIN pelIaeTcs Ha ABYX KOJIOHHAX, KaX1asi U3 KOTOPBIX 110 OTHOLIEHUIO K OCH
TEMIIEPATYPHOTO IBa nMeeT OpuBA3Ky 500 mMm. I1loB nenut 3qaHKE HA OTACIIBHBIE
TeMmriepaTypuble Onoku. g oOecrieyeHuss MPOCTPAHCTBEHHOW JKECTKOCTH B
cepeaHe TeMIIepaTypHOro OJ0Ka B KaKIOM Py KOJIOHH YCTaHaBIMBAIOT CBS3H :
IIPU 11are KOJIOHH 6 M — KpeCTOBbIE, ITpU 11are 12 M — nopTabHbIE.
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Homunanen
ble pa3Mephbl

n/n Marepuan kapkaca CeueHne OCHOBHBIX KOJIOHH Kosnonns! daxsepka
3/1aHUS B
TUIaHEe
||Kpa171Hero psina ||cpe}1Hero psina
1 24x72 xKeae300eToH 800x400 800x500 xene3obetornsre 400x400
2 Kene300eToH 600x400 MeTaJUIn4ecKUe ABYTaBp B
36x72 400x400 toprax 400x155, B cpenanx
psanax mBemtep 400x115
3 48x72 CMeEIIaHHbIH 400x400 600x400 )ene3o0eTon 400400
4 MeTaJUINYeCKUI 600x400 METAJUINYECKHE IBYTaBp B
60x72 400x400 topuax 400x155, B cpenaux
psanax mBesep 400x115
5 24x84 Kene300eToH 800x400 800x500 xerne3o0eTonHble 400x400
6 xKene300eToH 600x400 METaJUIMIeCKHe IBYTaBp B
36x84 400x500 topuax 400x155, B cpenuux
psanax mBesep 400x115
7 CMEIIaHHBIN 800x400 METAJUINYECKHE IBYTaBp B
48x84 800x500 topuax 400x155, B cpenuux
psanax mBesep 400x115
8 MeETaJUINYEeCKUI 600x400 METaJJIN4ECKUE IBYTABD B
60x84 400x400 topuax 400x155, B cpequaux
panax mesep 400x115
9 24x96 JKene300eTOH 300x400 500x500 xkene3o00eTornbIe 400%400
10 36x96 xKene300eToH 600x400 400x500 MeTaJUIN4YeCKHe IBYTaBp B
toprax 400x155, B cpenanx
panax mesep 400x115
11 60x96 MeETaJUINYEeCKUI 600x400 400x400 MeTaJUIN4YeCKHe IBYTaBp B
topuax 400x155, B cpenHux
panax mesep 400x115
12 24x60 Kene300eToH 800x400 800x500 xene300eTorHbIe 400%400
13 36x60 JKeJe300eToH 600x400 400x500 MeTaJUIN4YeCKUe IBYTaBp B
topuax 400x155, B cpegHux
psaaax msemnep 400x115
14 48x60 CMETIIaHHBIHA 800x400 800x500 xene3zo00eTorubIe 400x400
15 MeTaJUINYeCKHe IBYTaBp B
60x60 MeTaJUINIEeCKUN 600x400 400x400 Toprax 400x155, B cpeaanx
psamax msemtep 400x115
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16 MeTaJUIN4eCKUe ABYTaBp B
48x96 CMEILIaHHBIH 800x400 800x500 topuax 400x155, B cpeqaux
psaaax mBemep 400x115

Xon padoThI:

1. BeraepTuTh pa30uBOYHBIE OCH, UX 0003HAUUTH.
2. Yka3aTb pacCTOSIHUS MEXy pa30MBOUYHBIMU OCSAMHU (I1Iar, MPOJIET).
3. BeI4epTUTH KOJIOHHBI KPAWHETO psila.
4. Be1uepTUTh KOJIOHHBI CPEIHETO Psja .
5. BeiuepTuTh KOJIOHHBI (paxBepKa.
6. O603HaYUTH TEMIIEPATYPHBINA LIOB.
7. Yka3aTb NPUBA3KUA TOPLEBBIX KOJIOHH K IMONEPEYHBIM pa30MBOYHBIM OCSM,
IIPUBS3KU KOJIOHH K OCH TEMIIEpaTypHOTO IIBa .
[Ipumeyanue: - 3qaHUS ABYXIIPOJIETHBIE JUISl BCEX BaPUAHTOB;
-1I1ar KOJIOHH KpalHero psaaa 6m, cpenHero -12m;
- HOMEp BapHuaHTa OINpPEAEIIAEeTCS 10 HOMEPY B )KypHaJse rPYIIb.

Tab6nuua 1. Beibop BapranTa
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Pucynok 1. [Ipumep BbImOTHEHUS paOOTHI.
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1. KakoBbI OCHOBHBIEC THUITHI TPOMBITIUICHHBIX 37aHUI?

2. KakoBbl OCHOBHbBIE KOOPJIMHAIMOHHBIE Pa3MePhl MPOMBIILICHHBIX 31aHUi?

3. KakoBo HazHaueHWEe 0JTHOATAKHBIX MPOMBIIIICHHBIX 31aHU?

4. B 3paHuAX C kKeJIe300€TOHHBIM U CMEIIAHHBIM KapKacaMH KOJIOHHBI KpalHHUX
PSAIOB MO OTHOIICHUIO K MPOJOJIBHBIM Pa3OMBOYHBIM OCSIM KaKyl) HMEIOT
IIPUBSI3KY?

5. KomoHHBI cpemHUX pSIAOB B IKEIC300€TOHHOM, CTaJbHOM M CMEIIaHHOM
KapKacax KaKyr UMEIOT MPUBS3KY MO OTHOIICHUIO K MPOI0IBHON pa30MBOYHOM
ocu?

6. KosoHHBI KpalilHUX PSIIOB B CTAJILHOM KapKace M0 OTHOIICHUIO K TPOJIOJIBHON
Pa30MBOYHOM OCH KaKYyI0 UMEIOT MPUBS3KY?

7. TopleBble KOJOHHBI OCHOBHBIX PSIOB JIIOOOr0 Kapkaca MO OTHOILIEHUIO K
KpaitHeil monepeyHol pa3dMBOYHON OCH KaKyI0 UMEIOT MPUBS3KY?

8. Komonns! paxBepka ycTaHABIMBAIOTCS B TOPIIAX MPOJIETOB C KAKUM Iarom?
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9. Ilepeuncnure KOHCTPYKTUBHBIC AIEMEHTHI OAHOATAXKHOTO MPOMBIIIUICHHOTO
3aHUSI U3 COOPHOTO Kee300eTOHA B COOTBETCTBHUH C UX LU(POBBIM
0003HaYCHUEM Ha PUCYHKE 1.

10. Ha3oBuTe OCHOBHBIE TTapaMeTPhI 37aHuUs1, 0003HAYECHHBIC OyKBAMH.

LY

e

. L ":'\'b\ >
&P
1

Puc.1. OnqHosTaxKHOE MTPOMBIIIIJIEHHOE 3/IaHUE U3 COOPHOTO KeIe300eToHa

Tema 26. OcHOBBI NPOCKTUPOBAHUSA POMbILIICHHBIX 31aHUI.
IpakTnueckoe 3ansaTue Ne 53
2. TlocTpoenue miaHa MPOMBIIIUIEHHOTO 3/1aHUS B IPOTpaMMe ABTOKA].

Heab 3anaTus: Hayuntbes nonOuparb KOHCTPYKTUBHBIE 3JIEMEHTHI U
CTPOUTH IJIaH MPOMBIIIJIEHHOTO 3aHusl.

3aganue: [lonoOpaTh KOJOHHBI U «HPUBS3aTh» UX K KOOPAMHAIMOHHBIM
ocsiM Ha TutaHe 3n1aHud. llomoOpaTh MOABEMHO-TPAHCIOPTHOE OOOPYIOBaHUE
MPOMBIIIUIEHHOTO 3[aHUsl U PA3MECTUTh €r0 Ha IJIaHE C KIPUBSI3KO» K KOJIOHHAM.
[TonoOpaTh  cTEHOBBIE OrpakJAE€HUS M  PACIONOXKHTH HMX Ha  IUIaHE.
3anpoeKTUpPOBATh AIEMEHTHI (haxBepKa.

IHoa0op KOHCTPYKUMIA NPOMBINLIIEHHOTO 31AHUS
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Kononnsl kapkaca. Buja KOJOHH OCHOBHOIO KapkKaca 3aBHUCHUT OT
BBEIOPAHHOTO MaTepuaja Kapkaca, rabapuToOB MPOJIETOB M TPY30MOIBEMHOCTH
MOCTOBBIX  KpaHOB.  Pa3paGoTaHbl = THUIOBBIE  KOHCTPYKIIMH  COOpPHBIX
KeIe300€TOHHBIX KOJIOHH IS 3[aHWi 0€3 MOCTOBBIX KPaHOB BBICOTOW OT 3 110
14,4 M u 71 371aHUM ¢ MOCTOBBIMHM KpaHaMu (TIPSMOYTOJBHOTO CEUEHHUs — IpHU
BbIcOTE OT 8,4 10 10,8 M, TByxBeTBeBbIE — IIpH BbIcOTE OT 10,8 10 18 M).

CranpHble KOJIOHHBI MOTYT OBITh CIUIOIIHOTO M CKBO3HOTO THIIOB C
MIOCTOSSHHBIM W TEPEMEHHBIM 10 BBICOTE ceYeHHEM. KOJIOHHBI CIJIONIHOTO
MTOCTOSIHHOTO CEYEHUS U3 CBAPHOTO MIMPOKOIMOJIOYHOIO JIBYTaBPA HCIOIB3YIOT B
3MaHUSX 0€3 MOCTOBBIX KPaHOB BBICOTOM 10 8,4 M, a TaKke B 3HaHUSAX C
MocTtoBbiMU Kpanamu QQ [] 20 1 BbIcoTOM 8,4 - 9,6 M. B ocCTanpHBIX Cilydasx
IIPUMEHSIIOT IBYXBETBEBBIC KOJIOHHBI C HUKHEN PELIETYATON U BEPXHEMN CIUIOIIHON
YacTSIMH.

CBa3u. [Ins TOBBIIEHUS YCTOMYMBOCTH OJHO3TAXHBIX 3JaHUM B
MPOJOJLHOM HAMPABJICHUU TMPEAyCMATPUBAIOT CUCTEMY BEPTHUKAIBHBIX W
TOPU30HTAIBHBIX CBI3€M MEXKy KOJIJOHHAMU KapKaca U B IOKPBITHH.

BepTukanbHble CBS3M MEXAY KOJOHHAMHU (KPECTOBBIE WA TOPTAJIbHbBIC)
YCTAHABJIMBAIOTCA B CPEIHEM IIare KOJOHH B KaXXJIOM TeMIepaTypHO-
nedopmanrionHoMm 61oke. [Ipy HaIMYMKM MOCTOBOTO KpaHa IpeayCcMaTpPUBAIOTCS
MOJAKPaHOBBIE (HUYKE MOAKPAHOBOM OAIKU) U HaJIKPAHOBBIC CBSI3H.

HpI/IBH3Ka KOJIOHH K ITPOA0JbHBIM pa3ﬁl/IBO‘{HLIM 0CHM

IIo OoTHOMIEHHIO K NPOAOJBHBIM OCSM CPEIHHME KOJOHHBI HMMEKT OCEBYIO
NPUBS3KY, TO €CTh N'€OMETPUUYECKHE OCHU KOJOHH COBMAJAOT C pPa30MBOYHBIMU
ocsiMu 31anusl. KpaliHue KOJIOHHBI MOTYT UMETh MPUBA3KY HYJIEBYIO WM 250 MMm.
[Ipu HyneBOM NpPUBA3KE HAPYXKHAsI TPAHb KOJIOHHBI COBITAJIAET C pa3OMBOYHOM
ocbt0 3aaHusA. Ilpum mpusszke 250 MM rpaHp KOJOHHBI CMEIIAETCA HAPYXKY OT
Pa3OMBOYHOM OCH 31aHUSI.

TaoOmura 9
YuudunupoBaHHble pa3Mephl TPUBSI3KKM KOJOHH KpaWHEro psga K
MIPOIOJIBHON Pa30MBOYHON OCH B OJTHOATAKHBIX 3TaHUSIX

XapakTepuCTHKa MPOMBIIIJIEHHOTO 31aHUS MpUBS3Ka

3maaus (IIPOJIeThI) CO COOPHBIM JKEJIe300€TOHHBIM 1
CMEIIIaHHBIM KapKacoMm 0e3 HyJIeBas

MOCTOBBIX KPAHOB M TOACTPONUIIbHBIX KOHCTPYKIIUH:

- BO BCEX ClIydasix

3nanHus (IPOJIEThI) CO COOPHBIM KEJIE300CTOHHEIM 1
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CMCIIaHHBIM KapKaCcoOM C

MOCTOBBIMHU KpaHaAMMU:

- III=6 m; H<14,4 m HYyJICBas
- =6 m; H>14,4 Mm a=250 mm
- 1I=12 m npu 11060# BbICOTE a=250 MM

3manus (MPOJIEThI) CO COOPHBIM KEIE300€TOHHBIM 1
CMEIIaHHBIM KapKacom 0e3

MOCTOBBIX KPaHOB U C MOCTOBBIMH KPpaHaAMMU:

- TIpY HAJIMYUU TTOACTPOINMIBHBIX KOHCTPYKIIHI a=250 mm

3IlaHI/IH C OCJIIBHOMCTAINIIMYCCKUM KapKaCOM:

- H=6...8,4 M 0e3 MOCTOBBIX KpPaHOB HyJIeBas
- H=9,6 ... 18 ™M 0e3 MOCTOBBIX KpaHOB a=250 MM
- C MOCTOBBIMH KpaHaMu a=250 MM

IIpuBsi3Kka KOJOHH K MONEPeYHbIM PAa30MBOYHBIM OCSIM

B MeCTax IMOMNEPEYHbIX  TeMIepaTypHO-Ie(pOopMalMOHHBIX  IIBOB,
pa3ieNoNUX MPOJAOJIbHBIE MPOJIEThl, K OJHON MOMEPEUYHOW OCH MPUBS3HIBAIOT
JIB€ KOJIOHHBI CO CMEIIEHHUEM OCEH KOJIOHH OTHOCHUTEJIBHO pa30MBOYHON OCH Ha
500 MM B 00€ CTOPOHBI.

KoJsioHHBI, pacnosiokeHHbIe B TOpIIaX MPOJIETOB, CMEIIAIOTCS OTHOCUTEIIBHO
KpaiiHel morepeyHor pa30MBOYHON OCH BHYTphH 3aaHus Ha 500 MM (mo ocu
KOJIOHHBI) HE3aBUCUMO OT MaTepuaja KOJOHH, UX IIara v BbICOTHI 31aHus. Takoe
PacIOJIOKEHUE JAET BO3MOKHOCTh IOMECTUTh BEPXHIOKO YaCTh KOJIOHH TOPLEBOTO
daxBepka MEXIy KpaWHEH CTpONMWIbHON KOHCTpyKIued u crteHo. [lpu stom
Hapy>XHbI€ TPaHU KOJIOHH TOPILIEBOTO (paxBepKa TOJDKHBI COBIAJATh C KpaiiHen
MoNepeYHON pa3ouBOYHOM ochbio. Takum oOpa3zoM, obecrieurBaeTCsl BO3MOXKHOCTD
HABECKM TOPIIEBBIX CTCHOBBIX MaHeENeH K KOJIOHHaM (paxBepka Mo Bced BHICOTE OT
noJia J10 MOKPBITHSI.

JInst KperuieHusl TOPUEBOM CTEHbI K KOJJOHHAM OCHOBHOT'O Kapkaca B 3a30p
MEXKy KOJIOHHOM M CTEHOM YCTaHABIIMBAKOTCS IMPUKOJIOHHBIE CTAJIBHBIE CTOWKHU
daxsepka ceuenuem 300x300 MM, MpuBaprUBaeMbIe K CTaIbHBIM KOJIOHHAM WJIH K
3aKJIQIHBIM JCTaJISM KeJIe300€TOHHBIX KOJIOHH.
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Pucynox 20 - ITpuBsizka 31eMEHTOB K pa30MBOYHBIM OCSIM 3JJaHUH,
000pYyIOBaHHBIX KpaHAMU: a- JKEJIe300€TOHHBIC KOJOHHBI C I1arom 6 uimu 12 m; 6
- CTAJIbHBIE KOJIOHHBI; B - CPETHUE PAJIbI KOJIOHH; T - MONEPEYHbII
TEeMIIEPATYPHBIH IIOB; 1 - MPOJAOJbHBIA TeMIEPaTypPHBIH IIOB.

Xoxa padoThi:

1 CoryacHo BBIJAHHOTO 33JJaHUS BBIYEPTUTH KOOPAUHALIMOHHBIE OCH 3/IaHUSI.

2 B 3aBucuMocTd OT rabapUTOB MPOMBIIUIEHHOTO 3[JaHUS U TPy30I0IbEMHOCTH
KpPaHOB 0/100paTh KOHCTPYKIIMIO U Pa3Mepbl OCHOBHBIX KOJIOHH, UX «IIPUBS3KY»
K KOOPJIMHAIIMOHHBIM OCSIM 37aHHsI. BEIYepTUTh KOJIOHHBI HA TIJIaHE 3/1aHus.

3 CornacHo 3aJaHHIO T0JI00paTh MOABEMHO-TPAHCIIOPTHOE O0OPYAOBAHKE 3AAHUS
U BBIMOJIHUTH €r0 «MPUBA3KY» Ha TUIaHE 37aHUS C YCIOBHBIM O0O3HAUCHUEM
TOPMO3HBIX yHOpoB. IlOCKONMBKY KpaHBl HAXONATCSA BBIIIE, YeM IUIOCKOCTb
MIOCTPOCHUS TUTaHA 3/IaHUS, OHU BBIUEPUNBAIOTCS MMyHKTUPHBIMH JTUHUSMHU.

4 B 3aBUCHUMOCTH OT TOJIIMHBI CT€H M CIMOCO0a WX KPEIJICHHWs K KOJOHHaM,
noo0paTh CTEHOBbIE MAHENU U PACIOJIOKHUTH MX Ha IUIaHe 3/1aHusd. B mecrax
CTBIKA CTEHOBBIX IaHEJEH, I/leé HET OCHOBHBIX KOJIOHH, MOJ00paTh U YCTaHOBUTH
(haxBepKOBbIE KOJIOHHBI

5 3amapkupoBaTh BCE€ KOHCTPYKTHUBHBIEC 3JIEMEHTHI, MOKa3aTh KOOPIWHAIIMOHHBIE
OCH 3[1aHUs, IOCTaBUTh BCE HEOOXOAUMBIE pa3Mephl U YCIOBHbIE 0003HAUEHUS.

6 CocTaBUTh  TOSCHUTENBHYIO  3alUCKy, OTPAXaloOIIyld  BBIOPAHHYIO
KOHCTPYKTHUBHYIO CXEMY 3/IaHUsI, BCE MOJ0OpaHHBIC JIEMEHTHI C UX 3CKH3aMHU U
pasMepami.

7 CoctaBuTh CHeUU(PUKAIMIO BCEX HUCIOJIb30BAHHBIX  KOHCTPYKTHBHBIX
aneMeHToB, yka3aB [ OCT uzaenuii, MapKu U UX KOJIMYECTBO.
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Pucynok 2. [Ipumep BBINOIHEHUS MJ1aHA MPOMBIIIJICHHOTO 31aHUS

KoHTpoJsbHBIE BONIPOCHI

Kak nmogbupatot ceueHusi KOJOHH NPOMBIIIIEHHOTO 31aHus?
Kak pacnonaratot KOJOHHBI KpallHUX PSAJ0OB?

Kak pacnonaratot KOJOHHBI KpallHUX PSAJIOB?

Kak pacrnonarator KoJOHHBI B TEMIIEpATypPHOM IIIBE?

Kakyro npuBsizKy UMerOT (haxBepKOBbIE KOJIOHHBI?

[IpaBuna npuBsI3KM TOPIIEBHIX KOJOHH (a).

[IpaBuna npuUBS3KU CPeTHUX KOJIOHH (0).

[IpaBuiia MpUBSI3KK KOJIOHH B TEMIIEPATyPHOM IIIBE (B).

Tema 27. O0beMHO-INIAHUPOBOYHBbIC U KOHCTPYKTHBHbBIC PeLLICHUS
NPOMBbIILIEHHBIX 31aHUH.
IIpakTnueckoe 3anaTue Ne 54
2. IIpoexTupoBaHue OBITOBBIX TOMEIICHHM.
CocrapieHue SKCINTMKALMY TOMENIEHU .
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Heab 3ausaTus: M3yuuTh conepkaHue U NOCIEA0BATEIIbHOCTh
MIPOCKTUPOBAHKS OBITOBBIX TOMEIIEHUN, COCTABIICHHE DKCIITUKAIIUN TTOMEILICHUM.

Xoa pabéoThi:

[lepen TeM Kak MPUCTYNUTH K IUIAHUPOBKE OBITOBBIX U aJIMUHUCTPATUBHBIX
NMOMEIICHHUM, Halo CJeNaTh HEKOTOphIE MpPE/IBApUTEIbHBIE pPACUET: YCTAHOBUTHh
nepedyeHb TpeOyeMbIX HOPMaMU OBITOBBIX MOMEIIEHHWHA M YHUCIO HEOOXOIUMOTO
JUIsl HAX OOOpYyIOBaHHUSA;, OMNPEIEIUTh IMEPEYeHb KOHTOPCKUX W TEXHUYECKHX
MOMEIICHH, a MPU pa3sMEIICHHH WX BO BCIIOMOTaTEIbHOM 3JaHUHM — pa3MeEphl U
ATaXHOCTb 3TOTO 3[aHUS.

W cxXoIHBIMU JAaHHBIMU JIJTS IEPEUYUCIICHHBIX PACYETOB CIIYXaT MPUIIAracMble
K 33JJaHUI0 CBEJICHHS O YHCIEHHOCTH padOYMX U CIYKAIUX, KOTOPHIE COCTABIISIFOT
o popme Neb.

Ecnu B 3ajaHuM He NpUBEJIEHBl CAHUTAPHBIE XapaKTEPUCTUKU IPOLECCOB,
YCTAaHOBUTh MX JIOJDKEH caM MpoekTaHT. CaHUTapHbIE XapaKTEPUCTUKH, COCTaB
OBITOBBIX TOMELIEHUH M UX OOOpYyIOBaHME HA3HAYAIOTCS B COOTBETCTBUM C
Hopmamu CHull.

[Toncueram MoANEKUT ClIeIyIOIIME 000PYAOBAHUE OBITOBBIX IOMEIICHUN:
a) [ns rapaepoOHbIX( B 3aBUCHUMOCTH OT CIOCO0a XpaHEHUS OJCXKIIbI)- YHUCIO
KPIOYKOB Ha BEIIAJKax , THUI M YHUCIO HIKA(QUUKOB JJIA OAEXKIbI, TPOTIKHOCTh
CKaMei JiJ1sl IepeoeBaHus U T.11.;

b) Jns MyXCKHX TyaJIeTOB YMCJIO YHUTA30B, MHCCYapOB M YMBIBAJIbHUKOB, JJIS
KEHCKHX — YHCJIO YHUTA30B U YMBIBAIIbHUKOB;

c) Jas My’>KCKHX U KEHCKUX YMBIBAJIBbHBIX YHCIIO YMBIBAJTHLHUKOB, JJISI TYIIEBHIX —
YUCJIO JYIIEBBIX CETOK,a TAaKKE€ YHCIO MECT U MNPOTSKEHHOCTh CKaMmeill B
MOMEIICHHIX TIepe AyIIaMU; YUCIO KaOWH TyaJleTOB, PYYHBIX M HOXKHBIX BaHH U
T.J.;

d) Jlisg momerieHuii TUYHOM THUTUEHBI MPU KEHCKUX TyajleTaX — YHUCIO0 KaOWH ¢
TUTHEHUYECKUM JIyLIEM.

Kpome Toro mo CHull pomxeH ObITh yCTaHOBJIEH TMEpEYEHb MPOUYUX
NOMEILIEHUI  OBITOBOrO  OOCIY)KHMBaHHS B  3aBHCUMOCTH OT  XapakTepa
nmpous3BojACcTBa ( sl CYIIKH, OOECTbUIMBAHUS WU 00€3BpEeXHBaHUS padbouei
OJIeXbl, KypeHusi, 00orpeBa pabouux, npruemMa nuiu, 0yQpeToB, 3ApaBIyHKTOB U
T.IL.).

[Ipu mpOEeKTUPOBAHUH MPOU3BOICTBEHHBIX 3/IaHUN 3HAUUTENIbHBIX PA3MEPOB
UX OBITOBbIE W  KOHTOPCKME TMOMEUIEHUSI OOBIYHO  pACMOJararoT  BO
BCIIOMOTaTE€JIbHOM 3JaHUHM, KOTOPO€ MOXET OBbITh MPUCTPOEHO K OCHOBHOMY
KOpPIYCy WM TMOCTPOCHO OTIAEIbHO M COEAMHEHO C OCHOBHBIM TEIUIBIMU
nepexonamMu. BcemomorarenbHble 3/1aHUS Yalle BCEro BBIOMPAIOT KapKacHOU
cuctemsbl 1o cepuu NN-04, BeicoToli B 2-4 3Taka pu €ro BbicoTe 3,3M.

upuny 31aHUs npuHUMAKOT 12-18 M, a CETKy KOJIOHH — pa3MepoMm 6x6 u
3x3.
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YToObl YCTAaHOBUTH pa3Mepbl U STAXKHOCTh BCIIOMOTATENBHOTO 3AaHUA,
MOACYUTHIBAIOT IUIONIAAb NOMEUIEHUA. TOYHO ONpenenuTh AJTy IUIOWAIb
JIOBOJILHO TPYAHO H3-3a OOJbIIOr0 uucia (akToOpoB, KOTOPbIE HEOOXOAMMO
YUUTHIBATh ( IIMPUHBI MOMELIEHUHM, BHJIa OOOpPYAOBaHMS, CTENEHU YIAYHOCTU
KOMITOHOBKH U T.1.).

[IpuBeneM HEKOTOpPbIE OPUEHTUPOBOYHBIC TIIOKA3aTEIH, BbIpaOOTaHHBIC
MPAaKTUKOM TPOEKTUPOBaHUA. PekoMeHAyemble TOKa3aTelu HE SBISAIOTCA
HOPMATUBHBIMHU, LIEJIb UX — IOMOYb O0YUYaIOLUMCSI B OPUEHTUPOBOYHOM TOJICUETE
IUIOIIAAN JUISL  ONpPEAENICHHsT HEOOXOAUMBIX NapaMeTPOB BCIIOMOIATEIBHOIO
3JTaHU.

Hlupuna BCOMOTATENbHOTO 3/aHUA MpuHATA 12 M, 9TO Hambojee 4acTo
BCTPEYAIOTCS B YUEOHBIX MPOEKTAX.

Hopwmsl pacyera muionjazeil aAMUHUCTPATUBHBIX MTOMEIICHUI NPHUBEACHBI B
CHull

[Inomanb TEXHUYECKUX MOMEIEHUH (BEHTWIALMOHHBIX KaMep, OoiiepHoOn
U Jp.), @ TaKXKe MEJIKUX XO3AHCTBEHHBIX IOMEIIEHUNH MOXXHO MPHUHATH AJIs
OpPUEHTHPOBOYHBIX MOJCYETOB B paszmepe 3% cymMMapHOH IJIOMAAu OBITOBBIX U
aAMUHUCTPATUBHBIX MoMmemeHut . Ilnomans, 3aHuMaemasi JECTHUYHBIMU
KJIeTKaMu , OyJeT cocTaBisaTh mnpumepHo 20mn, rae 20- miomangs OJHOU
JIECTHUYHOW KJIETKM Ha IUIAHE 3TaXka, M2; M — YHUCIO JIECTHUYHBIX KIJIETOK; N —
YHUCJIO TPUHUMAEMBIX 3TaXEH.

[locne cyMMmHpoBaHHS BCEX MOJCYUTAHHBIX IUIOWIAACH MOJydaem
HEKOTOPYIO IJIoma b A (B KBaJpaTHbIX METpax), K KOTOPOW MPUOABIISIEM:
IUIOLIAAb, 3aHUMAEMyI0 B IUIAHE MEPErOpoAKaMH U JIPYTUMH KOHCTPYKIUSMU
31aHUs, YCIIOBHO MPUHUMAEMYIO B pazMepe 5% momany A.

B uroro monyyaem cymmapHyto Tuiomaab S (B KBapaTHBIX METPaXx).

3afaBasch 3TaXKHOCTHIO U TUIIOBOM IIMPUHOM B OCsAX B, MOXKHO onpenenuThb
HEOOXOUMYIO ITTUHY 37aHus (B METpax) :

L=SnB
U BpIOpaTh MOAXOAILYIO TUIIOBYIO CEKIHIO.

Janee HeoOXOIMMO cieNaTh ICKU3bl IJIAHUPOBKU 3[aHUS M PACCTAaHOBKHU
CaHUTAPHO-TEXHUYECKOTr0  obopynoBaHus. s  3TOro  pekoMeHayeTcs
II0JIB30BATHCS PELICHUSIMU, IPUBEICHHBIMU B JCHCTBYIOIIUX TUIIOBBIX POEKTaX.

IIpu pacuere 00opyAOBaHUS CIAEAYET ONPEACIUTh €0 MUHUMAIILHOE YHCIIO,
HeoOXoauMoe 1o HopmaM. JlomyckaeTcs TMpEeBBILICHUE OSTOW BEJIUYMHBI B
pa3yMHBIX peaenax (s IPUMEHEHUS TUIOBBIX PEIIECHUN).
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Tabmuma 1 IlpumepHas momaas OBITOBBIX TOMEIICHUI

I[nu:m:l{;: na:rﬁ-n;:}rmu:u:;: 1 rﬁmﬁuutmmn 1Dp:atnnqmnmunmmmm
puc-lém}'memmq.r.nz
Tapprpoemae ATx CTRpLITOM Epam=mes L xpnoo= o i5-0l1s
BEPRHEN Qe TES
T apnepotesic A xpagcEHn TEreHt 1 o) 03
patoel Qe IR
Taparpoteoes qua seprnoro tpooea To m= 0,55 -0 75
DA TR
[apoepocenss na JasaarrD Tpan=man Y 1L.3-131
TPOWREEOE Paboteh o
Pazperrocmaen ¢ armarapmro i -0 e anr # 085
JcEEs, BTN P TyITese © | xproacs 05
YIS BN - IRy EHATH i ] 67-8
Tlousmerow 37 e F] 1.7
Tyamme | vy 4 1-525
Kyparemuone oooassn m.-:m:'nueguz | paborasoommit & 0,01
NHONUTEGCHEY K SOy
Thmrm.r mrasesy L mocererems l{m:la:um:-:lhcz}
byder ¢ noacot M DIoMEIEERINH 1 pocanromoe wecTo 2527
<TaTBad Tor BT 415-3

[Tocne pacueTa NOMEMEHAA BRIMOMHAKRT SKCIMHEATHIO [TOMEeIIEHIH.
Tabmma 2 - 3RCTMAEKALT MoMeIe R

HomMep HaumeHOBAHHE Ilnomans KaTeropei
OOMEIEHHA | IOMEeHHA M2 NOMEIMEHHA
1
KoHTpoJsbHBIE BONIPOCHI
1. Kax paccuuThIBarOT MmIo11aiu ObITOBBIX MTOMEIIEHUN?
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2. Kakumu [1oKyMeHTaMH TOJB3YIOTCA JJIA OMNPENENICHUs HEoOXO0IuMOon
U101 OBITOBOIO NOMELIEHUS?

Tema 27. O0beMHO-INIAHUPOBOYHBbIE U KOHCTPYKTHBHbBIC PeLICHUS
NPOMBbILNLIEHHBIX 31aHUH.
IIpakTH4yeckoe 3ansitue Ne 55
3. ITlocTtpoenue pa3pesa MPOMBIITUICHHOTO 31aHHsI B TIPOrpaMe ABTOKaJ

Hennr 3ansaTusi: HayuuTbcs KOHCTPyUpOBaTh pa3pe3 MNPOMBILIIEHHOTO
3JTaHU.

3agava: 3aKOHCTPYMPOBATH MMONEPEUHBIN Pa3pe3 MPOMBILUIEHHOTO 3AaHHUS C
UCIIOJIb30BAaHUEM paHEe IMOJ0OpPAaHHBIX KOHCTPYKLIMHA M MEXaHU3MOB (KOJIOHHBI,
AJIEMEHTHI MOKPBITUS, MOABEMHO-TPAHCIOPTHOE oOopynoBanue). IlonoOpate u
pPAacCIOJIOKUTh MO BBICOTE CTEHOBBIE OrPaKIAIOIIME KOHCTPYKLUMU U OKOHHBIE
3aI0JHEHUS.

OO0wmmue cBegenns

IIpu mocTpoeHnH paspes3a MOKa3bIBAIOT TOJBKO KOHCTPYKIMH, ITOIAIA0IIUE
B IUJIOCKOCTh CEYEHMS] WJIM HAXOMASIIHUECS HEMOCPEACTBEHHO 32 IJIOCKOCTHIO
ceyeHus: (GyHIaMEHTHI, PyHAaMEHTHbIE Oallku, CTEHbI (C pa3pe3Koil Ha MaHemun),
NEPEKPBITUS U TOKPBITUA, (POHAPH, TJIOLIAJKH, JECTHHUIIBI, TOJKPAHOBbIE OajKu,
MOCTOBBIE WJIU MOJIBECHBIE KPAHBI.

Ecnu B npoioiasHOM pa3pe3e Ha O0NbIIOM MPOTSHKEHUH UMEIOTCS YYACTKH C
MHOTOKPATHO MOBTOPSIOIIUMUCA OOBEMHBIMU M KOHCTPYKTHBHBIMH PEIICHUSIMU,
pa3pe3 JIOMyCKaeTcs BBINOJIHATH C pa3pbiBaMu. llpu 3TOM  00s3aTenbHO
MIOKAa3bIBAIOT TOPLBI 3JaHUs, Al KOJOHH C YCTAHOBKOW BEPTUKAIBHBIX CBA3EH I10
KOJIOHHAM, TEMIEpaTypHbIi  IIOB, MPHUMBIKAHUE K  [EPHEHAUKYISIPHO
PacnoJIOKEHHOMY IIPOJIETY U CaM 3TOT IPOJIET.

[Tonepeunslit pa3pe3 BbIYEPUUBAETCS MTOJIHOCTHIO, 0€3 pa3pbIBOB.

Ha uepTexx BHE paspe3a HAHOCAT BBICOTHBIE OTMETKH B METpax (C Tpems
3HaKaMM TOCJ€ TOYKH): YPOBHS 3€MJIM, 3aJI0XKEHHsI MOJOIIBBI M BepXa CTakaHa
dbyHnamenTa, Bepxa (yHIAMEHTHOM Oalkv, HM3a M BepXa OCTEKIICHHs, HH3a
NEepBOM TaHenW, BepxXa MOCIEAHEN NaHenw, Napanera WId KapHU3a, Bepxa
NOKPBITUS (POHAPSI.

BHyTpu ueprexka paspe3a MPOCTABISIIOT OTMETKH YPOBHS UYHCTOTO IOJa
nepBoro sTaxa (+0,000 M), HM3a W Bepxa HECYIIMX KOHCTPYKIMH, TOJOBKH
MOJKPAHOBOI'O peibca, MPOMEXYTOUHBIX IUIOLIAAO0K, JIECTHHUIL, BepXa MPOEMOB,
o0Ope3a 1 Bepxa BHYTPEHHUX CTE€H U IEPErOPOJIOK.

Ilog paspe3amMu pacnosiararoTcs JBE pa3MEpHbIE JIMHUM: Ha NEpPBOM
YKa3bIBAIOT pa3Mephl MEXy Pa30MBOYHBIMU OCSMHU KOJIOHH M KallUTaJbHBIX CTEH,
Ha BTOPOW — rabapuTHBIE pa3Mephl MEXITy KpaWHUMH pa3OMBOYHBIMHU ocsiMu. Ha
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pa3pe3ax yKa3bIBalOT MPUBS3KY KOJOHH KapKaca K pa30MBOYHBIM OCSM M TOJIIIHHY
Hapy>KHbIX CTEH.

KoHCTpyKTUBHBIN pa3pe3 MpOAOJIbHOW HApyKHOW CTEHBI BBINOJIHSETCS OT
nojouBel GyHAaMEeHTa A0 napanera (KapHu3a) BKItouuTenbHO. [Ipu nmpopabotke
paspesa Hapy>KHOU CTE€HbI HY’KHO 00paTUTh BHUMAHUE Ha CJIEYIOUIUE BOIPOCHI:

- KOHCTPYKIUSI U TIyOMHa 3a10kKeHus1 PyHIaMeHTa, IOKOJIbHOW YacTh
CTEHBI U OTMOCTKU;

- COCTaB CJIOEB I10J1A;

- KOHCTPYKIIMSI CTEHOBBIX TaHENed M KpEIUIeHWE HX K 3JIeMEHTaM
Kapkaca, MaTepuall U KOHCTPYKIIUSI OKOH;

- KpeIUIeHHnEe OIKPAHOBOM Oasku (€CIIU €CTh) K KOHCOJIM KOJIOHHBI,

- KPEIUICHUE CTPONMUIIBHOW KOHCTPYKIIMU K KOJIOHHE;

- KOHCTPYKIIUS TTaparera uid KapHu3a, COCTaB KPOBJIH.

HanmeHoBaHNE U TONIIHMHY CIIOEB KOHCTPYKUUH MOKPBITHS, IEPEKPHITUN U
MOJIOB YKa3bIBAIOT

B BBIHOCHBIX ~HaAMHUCIX - «hiaxkax». BeimonHseTcs npuBs3ka
KOHCTPYKTHUBHBIX ~ 3JIEMEHTOB K  Pa30MBOYHBIM  OCSIM,  IPOCTABJISIIOTCS
HE0OXOIMMbIE pa3Mephl U BHICOTHBIE OTMETKHU.

CreHOBBIE  OrpaXXJarollMe  KOHCTPYKIIMM  NPOMBILIUJICHHBIX  3JaHUU
BBITIOJIHAIOTCS. M3 MEJKOIITYYHBIX MaTepHaioB (KUPIHUY, MEJIKHE OJIOKH),
CTEHOBBIX TMaHeJel, JHUCTOBOro Marepuana. JKene300€TOHHbIE OJHOCIIOWHBIE
MAHENIW MPUMEHSIOT JJI HEOTAINIMBAaeMbIX 3AaHui. [lpy mare KoJoHH 6 M
KeJ1e300€TOHHBIE TAaHEIN UMEIOT CIUIONIHOE CeueHHue TOMMHON 70 MM, a pu 12-
METPOBOM Illare KOJOHH — TMAaHENIH MPOCKTUPYIOT PEOPUCTHIMH C BBICOTOM
KOHTYpHBIX pedep 300 Mm.

JlerkoOeTOHHBIE MaHEIN TSI OTAIJIMBAEMBIX 3[aHUM C IIaroM KOJOHH 12 M
MPOEKTUPYIOT TJIOCKUMHU OJHOCHOWHBIMU. [lepemblueuHbie naHenu (HaJIOKOHHbBIE
U TOJIOKOHHBIE) CO CTOPOHBI MPHUMBIKAHHUS OKOHHBIX 3alOJIHEHUN YCHIICHBI
TOPU30HTAJIBLHBIMU PEOpaMH.

Packmanky maneneid mo BBICOTE CIeAyeT JenaTh TakK, 4TOOBl OJUH U3
rOPU30HTAIBHBIX IBOB pacnojnaraics Ha 0,6 M HuXke Bepxa KOJOHH. DTOT IIOB
JIETUT CTEHY IO BBICOTE Ha JBa spyca. llaHenu HMKHEro sipyca KpemsiTcsa K
KOJIOHHAM, a BEpXHEro — K KOHCTPYKIIUSIM MOKpbITUS. BricoTa mepBoro sipyca, B
3aBUCUMOCTH OT COOCTBEHHOM Macchl W Hecylled CIOCOOHOCTH TaHenen
coctapisier 12-24 M, a nocneayromux spycos 4,8-6 M.

B HABECHBIX CTEHAX MaHeNIW HaJl OKOHHBIMU MPOEeMaMu U BHU3Y SPYCOB
Ha TJIYXUX y4acTKaxX ONMUPAIOT Ha CTajbHbIE KOHCOJIM, MPUBAPEHHBIE K KOJOHHAM.
Jns pa3MenieHus TMOJIKM Yroyika, OOpa3yloLIero OMOPHYI0 KOHCOJb, MEXAY
KOJIOHHOM W MaHeJsIMU COXpaHstoT 3a30p 30 M. [IpoMexxyTouHbIe TaHEIU SPYCOB
KpEIAT K KOJJOHHAM Ha THOKUX CBS34X, JIOMYCKAIOMUX HEOOBINE TTePEMEIICHUS
CTEH OTHOCHUTEJIBHO KapKaca, Kakhe MOTYT BO3HHMKAThb OT TEMIIEPATYPHBIX WIIU
OCaJIOYHBIX JedopManuii B 37JaHUW. 3alOJHEHUE IIIBOB TAHEIBHBIX CTEH
OCYILIECTBIISIIOT YIPYTUMU CHHTETUYECKUMU MPOKIaakamMu mupuHoi 60-80 mm u
repMETUZUPYIOIUMU MACTUKAMM.
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Pa3Mepbl OKOHHBIX POEMOB JIUKTYIOTCS YCIOBUSIMU JHEBHOT'O OCBEIIEHUS U
a’paruu. BpicoTa OKOHHBIX TaHENIeW MPUHUMAETCS TAKOM K€, KaK y CTEHOBBIX
naHesned, a HoMuHaibHas mupuHa - 1500mMm; 3000 mwm; 4500 mm; 6000 M.
JleHTOYHOE  OCTEKJIIGHHE  TMPUMEHSIOT  TOJBKO TIPH  COOTBETCTBYIOIIEM
o6ocHoBaHMHU. OKOHHBIC MPOEMBI, HE TTPeIHA3HAYCHHBIC JJIsI BEHTUISALIMH, CJICIyeT
3aMOJIHATh TJIyXUMH HEOTKPBIBAIOIIMMHUCS MEPEIUICTaMU WIIH CTEKJIONPOGUIATOM.
CTBOpHBIC OKOHHBIC TIEPEIIETHI JOJDKHBI pa3MeIIaThCs TakK, YTOObl paCCTOSIHUE OT
HH3a MPOEMOB, MPEAHA3ZHAYCHHBIX JIJIsl MPUTOKA BO3/lyXa B TEIUIBIMA MEPUOJ TOJa,
cocTaBJisiio He Oosee 1,8 M, paccTosiTHUE OT HU3a MPOEMOB, MPEIHA3HAYCHHBIX IS
MPUTOKA BO3/yXa B XOJOIHBIN MEPUOJ TOJIa, - HE MeHee 4 M.

PyMOHHEIW KOBED

[IEMEHTHO-NECYAHEA CTAAKA
Kepamsar
TOHHE
$epMa CTPONUNEHES METANTHYECKAT
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Pucynok 1. [lonepeunsiit pazpes NpOMBIIUIEHHOTO 3/1aHUS
Xox padoThi:

1 CormacHO BBIIAHHOMY 33JJaHHUI0 BBIYEPTUTh KOOPJIWHALMOHHBIE OCH
3JIaHU.

2 BpluepTuUTh KOJIOHHBI KapKaca C y4eTOM MX Ta0apuTOB U TPUBS3KE K
KOOPAMHALIMOHHBIM OCSIM. BeIuepTuTh yH1aMEHTHI ITOJT KOJIOHHBI.

3 BbIuepTUTh NPUHATHIE CTPONUIIBHBIE (ITOACTPONUIIBHBIC) U OTPaXKIAIOLIHE
KOHCTPYKIUU TOKPBITUS, 0003HAUNUTH KPOBJIIO.

4 BpruepTuTh KpaHOBOE 00OPYIOBAHKUE U KPAHOBBIE (MIOJKPAHOBBIE) MY TH.

5 TlopoOpath U BBIYEPTUTH CTEHOBOE orpaxkiaeHue. OnpeaenuTs pa3Mepsl,
KOJIMYECTBO U MECTO PACIIOI0KEHUS OKOHHBIX 3aMOJTHEHUN.

6  3amapkupoBaThb  BCE€  KOHCTPYKTHUBHBIE  JJIEMEHTBI,  IOKa3aTh
KOOpPJIMHALIMOHHBIE OCHU 3/1aHMsl, TOCTAaBUTh BCE HEOOXOJUMBIE pa3MEPbl U
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BBICOTHBIE OTMETKH, YKa3aTh TIPY30MO0JIbEMHOCTh MOJIbEMHO-TPAHCIOPTHOIO
000pyZ0BaHUsl, COCTaB KPOBJIM U YCIOBHbIE 0003HAYEHUS.

7 CocTaBUTh TOSCHUTEIBHYIO 3aliCKy, OTpaXXarollyl0 BbhIOpaHHBIC
KOHCTPYKIIMU KapKaca, CTEHOBOI'O M OKOHHOTO OTPaXJEHUsS C HUX ACKHU3aMU U
pazMepamu.

8 CocTaBuTh creuuUKalMI0 BCEX HCIOJb30BAHHBIX KOHCTPYKTHUBHBIX
aneMeHToB, ykazaB ['OCT uznenuii, Mapku U X KOJTUYECTBO.

Tema 27. O0beMHO-INIAHUPOBOYHbIE U KOHCTPYKTHUBHbIE PellIleHUs
NPOMbINICHHBIX 31AHUI.
IIpakTuyeckoe 3anaTue Ne 56
4. TlpoextupoBanue (pacaga MPOMBIILIEHHOTO 31aHHUA.

Hear 3ansaTus. HayunTbcs KOHCTpyHpoBaTh (acaj, IPOMBIIIJICHHOTO
3JIaHUA.

3agmaya: 3akoHCTpyupoBaTh  (acajq  MNPOMBIIIJIEHHOTO  3JaHUS €
HCIIOJB30BAaHUEM paHee IMOJ0OPAHHBIX KOHCTPYKIUM (JIEMEHTHI ITOKPBITHS,
CTEHOBOE OTpakJieHHe M OKOHHOe 3amojiHeHue). [logo0path M pacroaoXuTh B
IJIOCKOCTH (pacaja CTEHOBBIC OTrpaKIAroIue KOHCTPYKIIMH, IBEPU M BOPOTA,
OKOHHBIE 3alI0JTHEHUS.

OO01ue cBeeHus

@dacaj BBINOJHAETCA CO CTEHaMHU M3 KPYHHOPA3MEPHBIX 3JIEMEHTOB
(maneneii). Ha HeM moOKa3bIBalOT WIBBI pa3pe3Kd Ha MaHENIH, Ae(OpMAallOHHBIE
IIBbI, OKHA (C YCJIOBHBIM OOO3Ha4€HHUEM OTKpBIBaHMS), BOPOTa, ABEpH, (hoHapH,
MOKapHBIE JIECTHUIIBI, KO3bIphKU U T.1. Ha (acamax mpocTaBistOTCS BHICOTHBIC
orMeTku. B HamMeHnoBanum acaga ykaspIBalOTCS KpalHHE pa3OMBOYHBIE OCH
M300pKEHHOTO Ha uepTeke ydacTka, Hampumep "®dacan 1-16". DnemeHTHI,
HaxXOoJsIIMecs HUKE YPOBHS 3eMJIH, Ha (hacajie He MOKa3bIBaIOT.

Bopora pa3smemaroT B IPOMOJIBHBIX M TOPUEBBIX cTeHax. [lo mpuHumIy
JNEUCTBHS MX MNOIAPAa3feNsIloT Ha paclallHble, MOJbEMHbIE W pa3aBwxkHbe. C
HapY>KHOUM CTOPOHBI BOPOT MPEyCMaTPUBAIOT MAHIYCHI ¢ YKIOHOM He Oosiee 10%.
Pasmeprsr mpoemoB BopoT mnpuHuMaroT kpaTHbiMu 600 mMm. TumoBsle BopoTa
UMEIOT CIIeAyIoIue pa3mepsl (B MeTpax): 2,4x2,4; 3x3; 3,6x3; 3,6x3.6; 3,6x4,2
(nJ1s 6€3pesIbCOBOTO TPAHCIIOPTA).
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Pucynok 1. ®acag npOMBIIUIEHHOTO 31aHUs
Xoxa pab6oThi:

1 CormacHO BBIIAHHOMY 33JaHUI0 BBIYEPTUTh KOOPAMHALIMOHHBIE OCH
3JTaHU.

2 Ha ocHOBaHMHM IUIaHA W pa3pe3a 3[JaHus BBIUEPTUTH OO0IIHME TadapUThI
3JIaHUSl.

3 Ilepenectu ¢ pa3pes3a BBICOTHOE PACIIONOKEHHE CTEHOBBIX KOHCTPYKIIUI
U DJIEMEHTOB OKOHHOT'O 3allOJIHEHUS, a C IUIaHa — PACIOJIOKEHHE CTEHOBBIX
naHeJiel B TOPU30HTAIbHOU MIPOEKINHU (CTHIKU MTAHENEH).

4 BbluepTuTh BCE JBEpPU U BOpOTA, HAXOIALIMECS Ha JaHHOM (acane
(cornacHo TUIaHy 37aHUA).

5 3amapkupoBaTh BC€  KOHCTPYKTHBHBIE  DJIEMEHTHI,  IOKa3aThb
KOOPJIMHALIMOHHBIE OCU 3/1aHUS, IMOCTAaBUTh BBICOTHBIE OTMETKH U YCIIOBHBIE
0003HaYEHUS.

7 CocTaBUTh MOSICHUTEIBHYIO 3aMKUCKY, OTPAXKAIOIIYI0 MIPUHATOE CTEHOBOE,
OKOHHOE€ OTpakICHHMsI, 3all0JJHEHUs TPOEMOB BOPOT U ABEPEH C UX ACKU3aMU U
pa3MepaMu.

8 CocraBuTh cneuu(pUKaUI0 BCEX MCHOJIb30BAHHBIX KOHCTPYKTHUBHBIX
a5eMeHTOB, yka3aB ' OCT uznenuil, MapKu U UX KOJIMYECTBO.

Tema 28. ®U3NKO-TeXHUYECKHE OCHOBbI POEKTUPOBAHMS NMPOMBIILICHHbBIX
3aHUH.
IIpakTuyeckoe 3ausarTue Ne 57
N3yuenune adpanyu NpOMBILUICHHBIX 3JaHUI

Heab 3aHATHSA: U3YUYUTh CXEMbI a3palliy TPOMBIIIICHHBIX 3aHUMI
BBIYEPTUTH CXEMBI a3palui ¥ Npo(UiIu IPOMBIIUICHHBIX 3aHHUH.
O0opynoBaHKE: UHCTPYKIIMOHHBIE KapThl, METOJUYECKUE YKA3AHUS 110
BBITIOJIHEHUIO Pa0OTHI.
Xoxa 3aHATHA :

Boerueptuth cxeMbl a’paliiy MPOMBIITUICHHBIX 3[aHUH 110 BapUaHTaM:

a) mpu oTcyTcTBUM BeTpa (1 BapuaHr)

0) pu aeiicTBUM BeTpa (2 BapUaHT)

Boerueptuth npoduian mpoOMBIIIIIEHHBIX 31aHul ¢ 3G (HEKTUBHOMN
a’pPOAMHAMUYECKON XapAKTEPUCTUKOMN IO BApUAHTAM:

a) IpY YepeIOBAHNM BBICOKUX U HU3KUX MposieToB(1 BapraHT)

0) npu yepenoBaHuu poHaApe pa3HOM BBICOTHI (2 BAPUAHT) .

Oo0mue cBeIeHUS
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Harpeteiii  BO3ayX, raspl, 0bUIb YAAISMIOT W3 POU3BOIACTBEHHBIX
MOMEIICHU C TOMOIIbI0 OPraHW30BAaHHOTO ECTECTBEHHOTO BO3JAYX000MEHa,
Ha3pIBaeMoro aspanueil. HapykHblld BO3[yX, IMOCTYINAOIIMN B 3JaHUE 4YEpPE3
OTKpBIThIE (DpaMyTu OKOH, BBITECHSIET HArpeThli U 3arpsA3HEHHBIA BO3IyX 4Yepes
packpeIThie TniepemieTsl (ponapeit. [IpuoTkpbiBasi cTBOpkM OKOH U (oHaper Ha
OTIpEJICICHHBIN YTOJI, PETYJIUPYIOT BO3AyX000MeH B nomenieHuu. [loctymienue u
yAQJIEHUE BO3yXa IPU a’palyyd IPOUCXOAUT 3a CYET PA3HOCTH IUIOTHOCTEU
Hapy>KHOTO W BHYTPEHHErO0 BO3AyXa M BO3AeucTBUA Berpa. lIpu BbICOTHOM
nepenajae MPUTOYHBIX M BBITSDKHBIX OTBEPCTHUH OOECHEUYMBAIOTCS JTy4lINE
yCIIOBHSI BO3AyX000MeHa. JIETOM OTKpBIBAIOT MPOEMbl HUKHETO sIpyca, a 3UMOM-
BepxHero. [Ipoembl BepxHero sipyca pacnoyiokeHbl Ha BbicoTe 6-8 M. [TpuTouHbIit
XOJIOOHBIM BO31yX, OITyCKasiCh, HArpeBaeTCs, HE OKa3blBasg OXJIAKIAIOLIETO
nercTBUs Ha pabortaromux B 1exe. Ha ecrecTBeHHBbI BO31yXOOOMEH BIMSIOT
HAIpaBJIEHUE TOCIOJACTBYIOUIMX BETPOB U a’pOJAMHAMUYECKHE OCOOECHHOCTH
npo¢uins 3qanust. [Ipu neficTBuu BeTpa ¢ NOJABETPEHHON CTOPOHBI BOBHUKAET 30HA
IOBBIIICHHOIO JABJIEHUS, C IIPOTHUBOIIOJIOKHOM — NOHMKEHHOTrO. Ileperuersl
(doHapell 3aBETPEHHON CTOPOHBI PabOTalOT HAa BBITSDKKY, @ 4Y€pe3 OTKPBIThIE
dpaMyr OKOH NPOUCXOAMT MPUTOK HAPYKHOTO BO3AyXa. Aspamus 31aHuil
yJIy4IIAeTCs ¢ YBEIMYEHUEM IIUPUHBI (POHAPEN U MPHU KPYTHIX CKaTaX MOKPBITHS.
3aTpyAHSIET a’palMio MPUCTPOMKH OBITOBBIX KOPIIYCOB y MPOJOJIBHBIX CTEH
3/JaHUS W TMEPETOPOAKU BHYTPU 3/1aHUA, AOXOJAIIME J0 MOKpPbITUA. B mmpokux
(MHOTONPONETHBIX) 3aHUSAX JJIA YCTOMYMBOW a’pallid MPEAyCMATPUBAIOT
pa3MenIeHue NUCTOYHHUKOB TEIUIOBBIACIEHUS, Ia3a, MbUIM B CEPEIMHE IIPOJIETOB.
Han stumMu uctouHukamu paszMemaror ¢GoHapu. C MOMOMIBIO a’paluud W3
MPOU3BOJICTBEHHBIX IMOMENICHUI YNaisioT BpEIHbIE Ta3bl, MU30BITKM Teria M
Biaru. [Ipu 3TomM Bo31yXx000MEH, JOCTUTAIOIINNA MUJUIMOHOB KyOOMETpPOB B Hac,
IPOUCXOAUT O€3 3aTpaT SHEPruu Ha MepeMellieHrue Bo3ayXa.
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Pucynok 1 Cxembl a3panyi IpOMBILIIIEHHBIX 30aHUN

a) Mpu OTCYTCTBUH BETPA

0) npu AeicTBUU BeTpa

[Ipodunu npomMbIIIIEHHBIX 30aHUHN ¢ 3P(HEKTUBHON a3pOAMHAMUYECKOM
XapaKTEPUCTUKOM a) TPU YepEeOBAHUH BBICOKMX U HU3KHUX MPOJIETOB 0) MpU
yepenoBaHuu (hoHapel pa3HOW BBHICOTHI |- IBHIKEHHME BO3/1yXa B JICTHUN MEPUOI,
2- IBIKEHUE BO3/1yXa B 3UMHMM MEPHOJ] HA HUKHEM PUCYHKE | —MCTOYHUK
BBIICJICHUS TEILIa
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akrwbdPE

KonTpoabHbIe BONIPOCHI

Uto Ha3bIBAIOT a’dpanuei?

3a cyeT 4ero NpoucXOouT yJajdeHUue OTpabOTaHHOTO BO3/lyXa MPHU a’panun?
Kak npoucxoaur aspanusi HOMENIEHUH B JIETHUW MTEpUOJ?

Kak npoucxonur aspanusi HOMENIEHUN B 3UMHUN TTIEPUOJ?

Kak yny4qmmTh aspaiuio Bo3ayxa?

Tema 29. [IpoexTHpoBaHuUE Ke1€300€TOHHOT0 KAPKACA OHOITAKHBIX
NMPOMBIILJIEHHBIX 31aHUM.
IIpakTnueckoe 3anaTue Ne S8
1. KoncrpyktuBHOE penieHue GyHIaMeHTOB MPOMBIIIIICHHOTO 3AaHHUS.
BrinonHeHne cxeMbl pacroaokeHHs 3JIEMEHTOB (DyH/IaMEHTa.

Hean 3ansamus: Hayuntbcs noadbupats u KOHCTPYUPOBATH HyHIAAMEHTHI
MIPOMBIIICHHOTO 3/TaHUS
3agaua: [logoOpaTh QpyHIaMEHTHI CTAKAHHOTO THUIIA U «IIPUBA3ATH» UX K

KOOpAWHAIIMOHHBIM OCAM Ha IINIAHC 3aHU:A. HOI[O6paTI> (1)YHI[3M€HTHI)IG OajIKu u

pacnoJIOKUTh MX Ha IUIaHE. 3aKOHCTPYMPOBATH JJIEMEHTHl HECTAHJIapTHBIC
(yHIaMEHTBI.

Oo0mue cBeaeHUus
B KapKaCHBIX 3/JaHUSIX MPOEKTUPYIOT CTOJI0UYaThIe (yHAaMEHTHI

CTaKaHHOI'O THUIIA. CDYHI[aMCHTBI non61/1pa10T IIO0CJIC no;:[60pa KOJIOHH, TaK KaK HUX
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Pucynok 1. Cton6uyareiii GyHAaAMEHT CTAKAHHOTO THUIMA
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pa3Mephl 3aBUCAT OT Pa3MEPOB CEYCHHSI KOJIOHH U TITyOWHBI IPOMEP3aHus TPyHTA
B paliOHE CTPOUTEILCTBA.

B MECTaxX YCTaHOBKH JIByX WM YETHIPEX KOJOHH (B TEMIIEpaTypHO-
neOpMaIIMOHHBIX ITBAX) NPHHUMAETCS oO0mmid (GyHIAMEHT C OTACIbHBIM
CTaKaHOM IO KaXAyl KojoHHYy. OTMeTka Bepxa IOJKOJIOHHHUKA TIPH
XKene300eToHHBIX KoJloHHaX paBHa —(0,150, mpu cTanpHBIX KooHHAx — 0,600 ...—

1,000 oT ypoBHS YKCTOTO TOJA.
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Pucynok 2 . @yHIaMeHT MOJT IBE€ KOJOHHBI

Tun cedyenus xene300€TOHHBIX (PYHIAMEHTHBIX 0aJIOK BEIOMPAIOT B
3aBUCUMOCTH OT TOJIITUHBI HAPYKHBIX CTeH. VX JJIMHA 3aBUCHUT OT 11ara KOJIOHH U
IIMPUHBI TTOJIKOJIOHHUKA. Bepx ¢pyHIaMeHTHON OaKku T0HKEH HaXOAUThCS Ha

orMmetke —0,030.
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Pucynok 3. Tumnsl pyHIaMEHTHBIX OalIOK
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Ha nutane ¢pyHnaMeHTOB MOKa3bIBAIOT (PyHAAMEHTHI U (PyHIAMEHTHBIE
Oanku. YKa3bIBaIOTCS pa3Mepbl U MapKH JIEMEHTOB, POCTABIISAIOTCS OTMETKU
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MOJIONIBBI (PyH/ITAMEHTA.
Pucynoxk 4. Yknaaka @yH1aMeHTHBIX 0aloK
Xoxa pabéoThi:

1 CornacHO BBIJAHHOTO 33JIaHUS BBIYEPTUTH KOOPAHHALIMOHHBIE OCH
3JIaHU.

2 B 3aBUCHMMOCTH OT TUIIA U pa3MEPOB KOJIOHHBI U ITyOUHBI IPOMEP3aHUs
rpyHTa M0100paTh KOHCTPYKIUIO U pa3Mephbl PyHIAMEHTOB, UX «IIPUBS3KY» K
KOOPJIMHAIIMOHHBIM OCSM 37aHusl. BeraepTuTh hyHIaMEHTHI B IUIAHE.

3 [Ipu Hanuuuu neopMaMOHHOTO (TEMIIEPaTypPHOro) I1IBa B 3laHUU
paccuuTaTh ¥ 3aKOHCTPYHUPOBATh (DyHAAMEHT MOJ] KOJIOHHBI 1IBa. BeIUepTUTH €ro B
TUIaHe.

4 B 3aBUCUMOCTH OT TOJIIIMHBI CTEH U PACTOI0KEHUS (PYHIaMEHTOB,
noa00path PyHIaMEHTHBIE OAJTKK U PACIOJIOKHUTh UX Ha IIaHe PyHIaMeHTOB. B
MecTax CThIKa ()yHAAMEHTHBIX OQJIOK U CTAKaHHOM YacTu (PyHIaMEHTa yKa3aTh
OCTOHHBIC CTOJOMKHU U MOHOJIMTHBIE yYacTKU. B MecTax mpoes3aa TpaHcmopta
dbyHIaMeHTHBIC 0ATKU 3aMEHUTh MOHOJIMUTHBIMU Y9aCTKaMU JJIsl BO3MOKHOCTH
IIOCJIEAYIOIIEN YCTAHOBKU BOPOT.

5 3amapkupoBaTh BCE KOHCTPYKTHBHBIE 3JIEMEHTHI, TI0KA3aTh
KOOpAMHAIIMOHHBIE OCH 3/1aHUs, IOCTaBUTh BCE HEOOXOAUMBIE pa3Mephl U
YCJIOBHBIE 0003HAYCHUS.

6 CocTaBUTh MOSCHUTENIBHYIO 3aMUCKY, OTPAXKAIOIIYIO BIOpaHHBIE
TUTIOpa3Mepbl PyHIaAMEHTOB U (DYHIAMEHTHBIX 0aJIOK C UX ICKU3AMHU U
pa3Mepamu.
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7 CocTaBUTh cieliM(UKAINIO BCEX UCTIOIB30BAHHBIX KOHCTPYKTHBHBIX
aneMeHToB, yka3aB ' OCT uzaenuii, MapKu U UX KOJIMYECTBO.
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Pacymox 26 — Cxenma pacmono:sxessas yEIaMenToR
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KOHTpOJILHbIe BOIIPOCHI

1.Ilepeunciure TUIBI PYyHIAMEHTOB, TPUMEHSEMBIE MIPU CTPOUTEIHCTBE
MPOMBIIICHHBIX 3aHHM.

2. Kakoii Tun ¢pyHIaMEHTOB IPUMEHSAETCA MO/ KeJIe300€TOHHbIE KOJIOHHBI?

3. Kakue ¢pyHaaMeHThI Ha3bIBAIOT CTOJOYATHIMU CTAKAHHOTO THIA?

4. Kak pacnonaraeTcs B TuTaHe CTOJI04YaThI PyHIaMEHT MPSIMOYTOJILHOM
dbopmbI?

5. Jlyist yero npemaycMaTpuBaeTcs yCTPOUCTBO (DyHIAMEHTHBIX OaJIOK?

6. B uéMm otnnuue onupanusa pyHaaMeHTHOM Oaliku Ha PyHIaMEHTHI B
MPOMBIILJICHHBIX U TPAXKJAHCKUX 3JaHUSX?

Tema 29. [Ipoexkxk THUDPDOBAaHUE
ene300eTOHHOTIO KapkKkaca
OAHOA3TAaXHB X NPOMBIIJEeHHBX 3JaHUH.
I[IpakTuueck oe 3anarue No. 59
2. IlpoekKTuUpOBaHHUE OCHOBHEI X
MOHTAaAXHB X Yy 3JO0B
Kenle3300eTOHHOTIO Kapkaca 3JaHUS*HI.
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[lena s 3aH9THA U 3 YU U Th KOHCTDPYKTHUBHEE
V3Jdb XKejJge3300eTOHHOTO KapkKaca
3/ aHUS’.
Xongn paboTH:
BqueDTI/ITb cXeéMBbl Yy 3J OB
Kene3300eTOHHOTIO KapkKaca

Yanh XENe300ETOHHOND KADKACH OAHOSTARHLI NPOMILIMHHLIX LY. TP B
4 — CONPRMEHWE KONOHHL C DYHMAAMEOHTOM; § — ONMPaHUe NoMKpaHoaod Banen
Ha KONOHHY, B — CONpRXEHHE GANOK W dopM C KONDIHOHN; r — onupaHue
NOACTPOMHNEHLIX KOHCTRYKLAN Ha OraNoake KONOHHE; 4 — KPENNeHWE NOOBECHMX
KPANDS K HOCYLUMM Gankam NOKPHTHR, @ — ONUDAHU0 CTRONMALHL
" W NOACTRONK ALK SAN0K HA OrONDEKKH KONOHHL:
== CONDAKSHWE CTROMANLHEL, M40 TR0 bHb .
1 — dWHAAMEHT, 2 — KOROHHA; 3 — MOHONUTHA BaTomn: 44:_-9%“:
Ewmmﬂnnwﬁ—mnnnmm?—ﬁmmum:
8 — ONOPHLIA NKCT TOALMKHOA 12 MM; § — NOACTPONUALNLES Bankw:
10 — coapHoR noTonousLA Woe: 11 = CTPONMRLHAR Gangs:
12 — cranshan ofofma; 13 — HECYILAR Ganka NOABECHOrD KpaMa;
14 — cvponunsHan gopma



OAHOS3TAaXHOTIO NPOMBIIJEHHOTIO 3/1aHUGH.
KonTpoabHbIe BONPOCHI

.UToOoO Ha3BBAWT y3JdaMuU KapkKacar?

2. KakoBB OCHOBHB € y 3. bl
Kenle3z300ETOHHOTITO KapkKacar?

33.TOo NOHUMAKWT N0 6aJo0dHEM
KapKacoM?

4. UTO NOHHUMAWOT NOJA O€e306aJgaodHEBM
KapKacoM?

Tema 29. IIpoekTHpOBaHUE KeJ1€300€TOHHOT0 KAPKACA OTHOITAKHBIX
NPOMBILIJICHHBIX 3aHM.
IIpakTnuyeckoe 3ansaTue Ne 60
3. CxeMa apMUpOBaHUS KeJI€300€TOHHOM KOHCTPYKIHUU.

Hean 3ansiTusA. BBITONMHUTH BHJI, CXEMY apMHPOBAHUS KeJIe300€TOHHOM
kKoHCTpyKimu. Macmrtab 1:20 unu 1:50. Pa3pessl, y37bl K cXeMe apMHpPOBaHUSI.
Macmtab 1:10 mmu 1:20. PacuetHyiro cxeMy 3>Kene300€TOHHOW KOHCTPYKIIUH,
BEJJOMOCTh pacxoja CTalud Ha DJEMEHT M CHeUU(UKALUIO KeIe300€TOHHON
KOHCTPYKIIMU. BBIMONHUTE 4YepTeXH apMaTypHbIXx uznenui. Macmralbr 1:20,
1:50. Crienuukaiyo apMaTypHbBIX HU3CITUM.

Xoxa padoThi:

PaboTy Haj BBINOJHEHUEM 3a/1aHUs CIEAYET pa3eianTh Ha 3Tallbl:

1) M3yueHue KOHCTPYKUMH IO 3aJlaHUI0 (MCXOAHBIE JAHHBIEC), YSICHEHUE
TOTO, KAaKu€ apMaTypHbIE H3JEIUs BXOASAT B €ro KOHCTPYKLHIO, KaKOBBI HX
pa3Mephl, KOJUYECTBO OJMHAKOBBIX H3JEIUN, UX MpuUBs3Ka W T. 0. PemieHue
BOIIPOCA KOMIIOHOBKH JIMCTOB, ONPEEICHHE MacIlITaba N300paKEHU.

2) BeinmonHeHue  YepTexed, NPOCTaHOBKA  pa3MEpPOB, HAHECEHHE
MapKUPOBKHU, 3aMIOJITHEHUE TaOIUI] crienuPpuKaIiy.

3) OmnpeneneHue MHUHUMAJIBHOTO KOJIMYECTBA BHUIOB U  Pa3pe3oB,
HEOOXOMMBIX M JIOCTATOYHBIX JUIsl OJJHO3HAYHOTO 3aJ]aHUsI KOHCTPYKITUH.

4) VYkazaHue NpUBSA3KH 3aKIaJHBIX JeTajied (MeTid, IJIAaCTUHbI, aHKepa U
T.I.) Ha 4eprexe. PasMepsl W omnpenelieHHE UIMHBI CTEP)KHS, W3 KOTOPOIO
M3TOTaBJIMBACTCA METIIS.

[IpucBoeHrEe HOMEPOB MO3UITUIN PA3TUYAIOIIUMCS MEXKIY COOON dIIeMEHTaM
KOHCTPYKIIMH, CETKaM, Kapkacam, COOpPHbIM €AUHUIIaM.
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BapuanTsl 3aganuii st cOCTaBiIeHUS YepTexka /0 MIUThI U 6anku

| Caenn mmITa Cxzsin GaTeH
& Z A A
z = Cersa | Cersa 2 Illar
é E :;I “EH ::t PAIMEPE] AUCHEN B | pA3MOpR! SUAHKI ni-u LS
' ! o anp(LxB) g i (LxB) ' AL
1 4800 1000 | 220 160 100 140 120 | 3000 | 120
2 4800 1200 220 180 120 160 100 | 3600 | 140
3 4800 1300 220 200 180 180 160 | 4000 | 160
4 4800 1800 | 220 230 200 200 180 | 4600 | 180
5 5100 1000 | 220 140 120 120 100 | 3200 | 200
6 2100 1200 220 200 150 150 120 | 3400 | 220
7 2100 1500 220 250 200 250 1530 | 4200 | 240
§ 3100 1800 220 230 200 200 130 | 2800 | 120
BapwuanTsl 3amanuii 471 cOCTaBICHUS YepTexka /0 pyHIaMeHTa
Cxexa dyvHIAMEHTA
_ B OCHOBAMHN CBApHAR ceTRa, mar 200,
g E B cTenkax cTakana — 12 crepaneil, caazanuux B Xouvrat, war 120
7 E " b L s b Macmrao {ﬁ[ﬁﬂe
AL ALNE Ll AN Bt .
HTa
23 Q00 S00 500 200 800 1:10 1
24 200 000 500 500 1100 1:10 D1A
25 1300 1300 500 500 630 1:10 2
26 1300 1300 200 200 1400 1:20 D14
27 2100 2100 500 700 1400 1:20 $15
28 1700 1700 500 500 1750 1:20 D16
29 1800 2500 600 700 1750 1:20 P17
30 2300 2300 600 700 1750 1:20 D18
3l 2500 2800 700 1250 1750 1:20 $19
32 2500 2800 800 1250 1800 1:20 $20
33 1300 o0 00 200 200 1:10 P21
34 900 1300 300 200 1100 1:10 P22
35 2100 | 1800 600 500 | 1400 1:20 23
36 2500 1300 600 500 1750 1:20 P24
37 2500 1800 700 &00 1750 1:20 $25
38 1800 1800 600 GO0 1750 1:20 226
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[Ipumep KOMIOHOBKHM YepTexa U crerupukannu x/0 6anku
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Tema 30. IIpoexTpoBaHHE CTAJTBHOI0 KApKaca NPOMBIIIJIEHHBIX
3MaHMU.
IIpakTnueckoe 3ansaTue Ne 61
1. CopraMeHT 3J€MEHTOB CTaIbHBIX KOHCTPYKIIHH.

Heap 3ansaTus: M3ydnTh copTaMeHT MeTauia. BhIYEpTUTH OCHOBHBIE
nporIu COpTaMEHTA.
Oo0mue cBeaeHUus

CopTaMEeHTOM Ha3bIBAIOT IEPEUYCHb IPOKATHIBAEMBIX, XOJIOJHOTHYTHIX
WM TIPECCOBAHHBIX MONTY(HaOpPUKATOB M W3MIEINH C yKa3aHUEM HMX OCHOBHBIX
TCOMETPUUYECKHUX Pa3MepOB, POPMBI CEUCHUS, BEIIMYUH JOMYCKOB U JIMHEWHON
MaccChl.

HauOosnbiiiee mnpuMeHEHHWE B MHKEHEPHBIX KOHCTPYKIHUAX MOIYYHII
COpPTaMEHT MpoKaTHOM cTanu (puc.2.2). Yronku paBHonosounsie ('OCT 8509 -
93) pasmepom ot 45x4 1o 250x30mm u HepaBHonosoudnbie (TOCT 8510 - 86)
pazmepoM oT 56x36x4 10250x160x20MM. YTOJIKOBBIE MPOPHIH TPUMEHSIOTCS
B DJIEMEHTax, pabOTalolMX Ha OCEBbIE CHJIbL, a TaKXe JUIsl TOJIyYCHUS
KOMOMHUPOBAHHBIX CEUCHHM.

Bemnepst (I'OCT 8240 -93) Bricotoit ot 100 10 400 MM pUMEHSIOTCS
Yalie B COCTaBHBIX CEUCHHUSX, pa0OTAIOLIMX HA OCEBBIE CHIIBI U U3THO.

JIByTaBpbl ¢ yKIOHOM BHYTpeHHUX rpanei nmojiok (I'OCT 8239 -89) or.
100 no 600 MM TpUMEHSIIOTCS B KauecTBe OaJloK, a TakKe€ B COCTABHBIX
ceuenusix konoHHbBI [Ilupokononounsie nByTaBpel (I'OCT 26020-83) ot Ne20
IIT mo Ne 100 III4 c¢ BeicoTOM n0 1000 MM M mmpuHOM moJIOK 10 400 MM
MIPUMEHSIIOT 17151 KOJIOH, MOJIKPAHOBBIX 0ajoK, OajoK MOKPHITHI U EPEKPHITUH.

Kpyrnele tpy6sr (FOCT 8732 - 78) ceuenumeM ot & 57x3,5
no ¢ 550x75.mM, kpyriable onektpocBapHble Tpyosnl (ITOCT  10704-91)
ceuenneM “ 8x1 10 ¥ 1620x16 MM U 271eKTpOCBAPHbIE NPIMOYTOJILHbIE TPYObI
(I'OCT 25577-83 ) BeicoTOM OT 75 10 220 MM C TOJIIMHON CTEHKHU OT 4 10 MM
NPUMEHSIIOT B DJIEMEHTaX pEIIeT4YaThiX KOHCTPYKIMMA, paldoTalmux Ha
MPOJIOJIbHBIE YCHUIIUSL.

JIucToBast craimp IMPOKATHIBAETCS TOMMHOM OT 4 mo 160 mwm, mmpuHOU
mucta 1250. 2600 mm gmuaoii go 8 M (I'OCT 19903-74); nucroBas
xoJioHoKaTanHas TommuHou ot 0,6 1o I MM, aimuHoM aucta 2000 MM U IJTMHOM
10 5 M (TOCT 19904-74), npumensiemast 1Jisi U3TOTOBJICHHS TPOOUINPOBAHHBIX
HAaCTWJIOB, YHHUBEpPCAJIbHAs IIMPOKOMOJIOCHASI CTalb, TOJIMHON 6...60 MM,
mmpuHoit 200... 1030 mm u mannoit go 18 M (I'OCT 8200-70), npumensieMa st
COOpHBIX OAJIOK M

JIist  mpeaBapUTENbHO  HANPSDKEHHBIX W BUCSYMX — KOHCTPYKIIMHA
MPUMEHSIIOT CTaJbHbIE KAHATHI, U3TOTOBIISIEMbIE U3 BHICOKOIIPOYHOU MPOBOJIOKH
nrametpoM 0,22...4 MM ¢ BpeMeHHbIM oTaasieHueM pa3peiy 1200...2600 MIIa.
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Puc. 2.3. CopTaMeHTEI OCHOBHBIX IIpodiieii:
a) - DPOKATHELIX CTANLHEIX;
0) —IPECCORAHHEIX AMOMHHHECREIX
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Puc. 2.2. CopTaMeHTHI XONOTHOTHYTEIX TIpodHe:
a) - npocrnie; §) - KOMOHHHPORAHAEIE.

KonTposabHBIE BONIPOCHI

1. [IpuBenuTe KIaccuUKanuio cTajgeil B 3aBUCUMOCTH OT XUMHYECKOTO
COCTaBa U TEXHOJIOTUH U3TOTOBJICHHUS.

2. IlepeuncnnTe BaXXHEUIIINE TOKA3ATEIH, XaPAKTEPUIYIOIINE
MEXaHHYECKHE CBOWCTBA METAJIIOB.

3. UTo Ha3bIBAETCS COPTAMEHTOM, €TI0 Ha3HAYEHUE.

4. Ilepeuncnute npoduiin, UCTOJIb3yeMbIE B CTPOUTEIHCTBE.

5. JIocTOMHCTBA ¥ HEOCTATKU CTAJIU U aJJFOMUHUEBBIX CILIABOB.

Tema 30. IIpoekTHpOBaHUE CTAJIBHOI0 KAPKACa NPOMbILIICHHBIX
3aHM .
I[IpaxTuueckoe 3auarue No. 62
2. YCIOBHBIE H300pKEHUS IJICMEHTOB METALTNYSCKUX KOHCTPYKITHA.
Brimonnenne paboTel B mporpaMmMe ABTOKAI.

Heas 3anaTus: M3yuuTh ycinoBHble 0003HAYEHUS METAUIMYECKHUX
KOHCTPYKIMH. BbIUepTUTH y3e1 onupaHusi METalInuecKor (hepMbl Ha KOJIOHHY.

Oo0mue cBeIeHUA

Hapsny ¢ kene300€TOHHBIMU U JACPEBSIHHBIMH  KOHCTPYKIUSMHU B
CTPOUTENICTBE  IIMPOKO  IPUMEHSAIOT  METAUIMYEecKHe.  Merammmueckue
KOHCTPYKIIUU HCTOJB3YIOT TIPU CTPOUTEIHCTBE MOCTOB, OOJBIIETPOIETHBIX
30aHUA U T.4. [0 METaJUIOKOHCTPYKLIMM NPUMEHSETCS NPOKaTHAas U JINCTOBAs
CTaJlb, KOTOPYIO U3TOTOBJISIFOT HA METAJUTYPTrAYECKUX 3aBOJIAX.

[IpodunupoBanHas crtanb (IpokaT), MOCTyHArOMas C 3aBOJAA, HA3BIBACTCS
copraMeHTOM. Dopma MONEPEYHOro0 CEUYEHUs CTAIBHOTO IMPOKATa OHPEACISET €
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npodmie u Ha3zBanme. Ha puc.l m3o0paxkeHsl HamboJiee pacrnpoCcTpaHEHHBIC
npouiid CTAJIbHOTO TMpOKaTa: yrijoBas PaBHOIMOJIOYHAS W HEPABHOIOJIOYHAS,
TaBpoOBas, JBYTaBpOBasi, 3€TOBasl, IIBEIUIEP, pa3Mepbl KOTOPHIX MPUBEICHBI B
CIIPaBOYHMKAX Ha CTadbHOM mpokaT. OCHOBHBIE 3JIEMEHTHI MPOPUIS HMEIOT
KOHKDETHBIE Ha3BaHHUA. JJIEMEHT, XapaKTepHU3yeMblid BEIMYMHOW b B yriioBoi
CTayi, IIBEJUIepe, IByTaBpe, Ha3bIBaeTcs IMOJKoW. B 1miBemiepe u aByTaBpe
BEPTUKAJIbHBIN 3JIEMEHT, UMEIOIIHUMA BHICOTY h, Ha3bIBA€TCSl CTEHKOM.
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By TARp sannep ‘FeroBad CTAME

[entp rakectn

J ¥TOIEa

!

Ooymok

_—
7 [Tonaka

Pucynoxl. Ilpodunu craipHOTO MMpoKaTa

Ha geprexxax mpodunu mpokaTta Aar0TCsS KOHTYPHBIMU HM300pakeHHUsIMH, 0€3
ckpyriaeHuss yrioB. Ilpu o6o3Hadennn mnpoduis, KpomMe TpapuIecKoro
U300pakeHMsl, CIpaBa OT HEro MPOCTABIISIOT YHCIOBBIE BEJIMYUHBL HIMPUHY U
TOJILIMHY MOJKH yrojka B Mumumerpax o tumy L 100x10; L 180x50x5.
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Y paBHONOJIOYHOM YIJIOBOM CTAJIM IIEPBasi, @ Y HEPABHOINOJOYHOU NEpBas U
BTOpast U(Phl YKA3bIBAIOT MIUPUHY MOJOK. TpeThs nudpa 0003HaUYaeT TONIIUHY
nosiok. [lIBennep, AByTaBp, TaBp 0003HAYAIOT 3HAKOM U HOMepoM mo Tumy T30
(3HaK ompenenseT BUI NpopuUiIs, HOMEp XapaKTepu3yeT BBICOTY mpoduis B
caHTuMeTpax). Eciu B d3JeMeHTEe METAIUIMYECKUX KOHCTPYKIMM HECKOJIBKO
OJIMHAKOBBIX Tpoduiield, To mepen 0003HAUEHHEM YKa3bIBaIOT MX KOJHWYECTBO,
Hanpumep, 2L 180x50x5.

B Tex ciydasx, Korga B MPOEKTE HCIONb3YIOTCS KOHCTPYKLHMH U3 JAPYTHUX
METAJIJIOB, HalpUMeEp, ATIOMHUHUS, Mepel 0003HauYeHHEM MPOKATHBIX Mpoduiiei
HAaHOCAT  OYKBEHHbIE  CHMBOJIBI,  COCTOSIIIME W3  HAdaldbHBIX  OYyKB
COOTBETCTBYIOILIETO HANMEHOBAHU MeTauia, HanpuMmep Al 50%35.

['padmyeckue oO03HAUCHMS] MaTepUalIOB M TpaBUia WX HAHECEHHUS Ha
yeptexkax npuaumarot mo 'OCT 2.306—8. OTaenbHbIe 3JIEMEHThl METAITTUYECKUX
KOHCTPYKIIUN COEAUHSIOT MPEUMYIIIECTBEHHO CBAPHBIMU IIBAMH U pexe 0O0JITaMu.
Kpenexusie neranu yciaoBHo uzobpaxator mo 'OCT 2.315 —68*.

B tabauue 1 mpuBeneHsl yciioBHblE M300pakeHus OositoB. Ilpu ykazanuu
pa3MenieHust OOJTOB CIIEAYeT MOJb30BaTbCSl TEMHU K€ MpaBWIaMHU, YTO U B
MalTUHOCTPOUTENBHBIX UYepTeKaX. bONThl B COEIMHEHUSX MPU MaJIbIX MaciiTabax
Ha YepTekax U300pakaroTcs B BUJE 3HAKA «H).

VYcnoBHble u300pakeHHss M O0O3HAUEHUS ULIBOB CBAapHBIX KOHCTPYKIIHIA
BeimonHAIOT 1o ['OCT 2312 -72. OpHako Ha 4eprexkax wmapku KM B
COOTBETCTBHUM CO CTAaHAAPTaMU MPEANPUATUN-U3TOTOBUTENIEH METaNIMYECKUX
KOHCTPYKIUH JOIyCKaeTCs MPUHUMATh N300paKeHHSI IIIBOB CBAPHBIX COECUHEHUH,
npuBe/icHHbIe B Tabnuie 3.2. B 3ToM ciydae cBapHbie MIBBI 0003HAuYalOT 0O€3
BBIHOCHBIX JINHUMU.

Yeprexu METAUIMUECKUX KOHCTPYKIMH OOBEIUHAIOT B  KOMIUIEKTHI
yepTekedt mapku KM. OHu conepkaT JaHHBIC, HEOOXOJAMMBIC ISl COCTABJICHUS
pabounx uyepTexeil. DJIEeMEHThl MEeTaUIMYeCKUX KOHCTPYKIMM Ha uyeprexax
0003HAYalOT MapKamMH. MapKUpPOBKY NPOU3BOAAT NPONUCHBIMU OyKBaMHu.
PexkoMeHnayeTcst UCToNb30BaTh OJHY WJIU JIB€ OYKBBI PYCCKOTO ajipaBUTa MO THUILY
b —6anka, ® —pepma, ®C —bepma crponmmibHas. bykssr 3, O, Y, bl, 11, b, b —xe
UCIIONIB3YIOT. KaXoMy KOHCTPYKTMBHOMY 3JIEMEHTY B TPYIIIIE MPUCBAMBACTCS
cBoit Homep, Hanpumep, K1, K2, @1, B2 u T. 1.

Ha pabGounx deprexax METAUIMUYECKUX KOHCTPYKIMH BBIYEPUHUBAIOT
cnenupuKanuy, BEAOMOCTH AJIEMEHTOB, TAOJMIbI CBAPHBIX IIBOB, OTIPAaBOYHBIX
MapoK U YCJIOBHble 00o3HaueHusi. DopMbl U pa3Mepbl BEIOMOCTEH U
cnenupuKanuil NpUBeICHbI HA PUCYHKE 2.

Crneundukanuio M TaOIUIBI PEKOMEHIYETCs pa3MelaTh HajJ OCHOBHOMN
HAJNUCKI0. TEeKCTOBbIE YKa3aHUs OObEAUHSIIOT B TPUMEYAHMS.
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Tabmuma 1

YcnoBHOE I/I306pa)KeHHe OTBGpCTHﬁ, 3aKJICTIOK 1 O0JITOB

HaslueHoRaH ¢ Hyobpaserpe
OTeepchite KpyTACE ,_+_ _
|
OTBApCTIlE EPYTNGE ¢ PastBon i
CHBEpCTINE KPYTACE 1EHKORAHROE
£ SmIEHel (AUmDBeA cTOPpIHE)

¢ JaeEelt (EerEIOMOE) CTOPOER

OIBApCHIE CHANRHOE (7 = PACCTOAR e MeKIY
L& HTPAMIL & = MITAMET ILTH HILI R HAY

JarorenEa:
£ NATYEPYTION ronoerof

£ vIaTalinaite ¢ Gmcsaren (Bimimof) CTOPOHEA

TO ¥, AT ¢ DAALHEN (HeEHIHMMT)
Fom:

M TORHHBIN HOPMATEHON 1| NS biiTEHEON
TOTHOSTTI

ApeusHHEN HopuATEHOMN K MOBLIMEHHOA
TOTHOCTH

BocToMHLID BLicoRompatLA
famoHapezakmintcd

I'pyImA ¢PHAROREDE OTREpCTHD

T'pynna oTaepeTi Ba oaHCA pHCK, OTIMAKRILKES 00 JIaMETPY OT

OCTATEHED HI FAHHOM TEpToES

+

+
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VYcnoBHOe 0003HaUCHHE CBApPHBIX ITBOB

TaOmuma 2

Paxseprr maofparkeAna. MM

Hanmsuopas e
Iowoncwme MoHTamHze
IEH ¢THMOBLS SITHHIHBE:
"t,g I r.lui
A c mrpmoil croponw mld bbbl
6) & HEBILANON CTOPaNLL “"‘LE [':'] g W Yo vl
BT cTWFOEME, NPEpLBICTRIE:
X.d f rgi!-‘
ay ¢ BMLAmMGl CTOPoHE *HH“ WA S
) ¢ HEEILHON TTOROHEE 'I'H': s b s B
L eM ¥rAceae, TARPISRE NTIA PHACTECTRY
CIDMOMFME;
a} & BNl TopoHE M

&) ¢ KeBnunoh STOPOKM

IUBED YTNGBEE, TARPOERE IUUT B HAXRSCTRY
Np&PEERLE TE;

#) ¢ BLAHMaN CTOPOHE

¥ ¢ HEENAIDCN S TOPORE

[IEK TOYCIEEIE, KOHTAKTEHELE B HAY TECTKY

Lle e samicrpoc il Tema MHEDE B HAX TecTiy
(© KPYTIELM GTBAPCTHAMILY

il oLl bk

Ak AR LX

b o &l
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Crewnukais <
Ne |Ko1-mo Macca kr
Mapka TTT Ceuetne Anma, Mpintenasme| 4
JeT. M ACT. | BCEX | MaprlL
L2
|7
15 L1o Lzslys 40 L 20 15 15 18 40
185
Tabniua oTNPABOMHEIX MAPOK =
2 2 Macca. kr g g Macea, kT =
&2 || M | OSuwmit S g g Mapir | OGumtt 4
AE
E
w
OOLWAL MACCA KOHCTPYRIILT 110 UEPTeAY =
28 10 25 25 15 10 25 28
L
BeaoMocThb ameMenToR =
Ceyenne O EE
3 TIOPHBIC YCILTIA = =
= 3 ’ Ii: Q 2 2| Cram| [pmie-f &
3 e a . 4 -
= 3CKID Mos.| Coctas sHal st | onn 17 Hankis.
!
A
15 35 10 25 r 15 15 15 Lol 0 25 _l,

PucyHok 2. @opMbl 1 pa3Mephl BEAOMOCTEHN U crienupukamit
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Tema 30. [IpoexTHUpPpOBaAaHHUE CTaAaJdbHOTO
KapKaca OpoOMBIIJe HHB X 37 aHUIH.
[IpaxTuuecKoe 3aHaTHuHEe No 63
3. KoHcTpyupoBanwue y3710B CTAILHOW CTPOMIIIBHON (hepMBI

I.[e.m; SAHATUA: HAYYUTHCA BBIIIOJIHATD YCPTCKN CTAJIBbHBIX CTPOITMIBHBIX
(bepM OIHO3TAKHBIX ITPOMBIIIJIICHHBIX SﬂaHHﬁ, BBITIOJIHATD Y3JIbI (l)epMBI.

3agaHue: MO BapuaHTy 3aJaHUM HAa MPAKTUYECKYH0 pPabOTy BBIYEPTUTH
CXEMY CTAJIbHOW CTPONMUIBLHON (hepMbI OJTHOATAXKHOTO MPOMBIIIJICHHOTO 3aHUsl U
onvH u3 y3710B ¢epmbl. [Ipyu BeuepunBaHUM YepTexed coOIt0maTh TpeOOBaHUS
I'OCT ECKI u CITJC.
OGopynoBaHKe: MaKeThl, IJIaKaThl, yueOHasi JUTEpaTypa, pa3laTOUYHBIN
MaTepual
ITopsiaoxk BBHINIOJTHEHUS

1. BHuMaTenbHO 03HAKOMUTBCS C 33JaHUEM.

2. Ha uyeptexnoit Oymare ¢gopmara A3 (297X420) HauepTUTh CTAIBHYIO
cTponmwibHy0 hepmy B MaciiTade 1:100, 0003HAUUTDH Y3JIbl U HAYEPTUTH UX.

3. IIpocTaBuTh BCE HEOOXOAUMBIE pa3Mephbl, HAANKCH Ha y3Jax.

4. 3anoJIHUTh OCHOBHYIO HAAMKUCH (YIJIOBOM IITAMII).

KoHTpoJsbHBIE BONIPOCHI

1. TlepeuucnauTe 37AEMEHTHI CTAJBLHOIO KapKaca OJHOATAXKHOTO MPOMBIILICHHOTO
3/1aHUSL.

2. Tunbl CTaNbHBIX KOJOHH NPUMEHSIEMbIE B OJHOATAXHBIX IMPOMBIILICHHBIX
31aHUSX.

3. Ha3naueHue nogxpaHOBBIX OAJIOK.

4. Kakue cranbHble HECYIITUE DJIEMEHTHI TOKPBITUSA - (hepMBbI BbI 3HAETE?

5. Ha3nauenue nmoacTponuibHbIX (hepM.

6. Uto npecTaBisoT co00M CMeIlIaHHbIe KapKachl U TJIe UX MPUMEHSIOT.

7. Kakyro poJib UIparOT BEPTUKAJIBHBIE U TOPU3OHTAIBHBIE CBS3M B CTAJIBHBIX
KapKacax OJIHO3TAXXHBIX IPOMBIIUICHHbIX 3/IaHUMH.
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Ompanie PepMbl HA KOTOHHY
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Pucynox 1. [Ipumep pabodero ueptexa y3na KM.
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Tema 31. IlpoekTHpOBaHUEe CTEH NPOMBINIEHHBIX 3IAHUH.
IIpakTueckoe 3ansiTue Ne 64
1. KoHCTpYKTUBHOE pELIEHUE CTEH IPOMBIIUIEHHOTO 3aHMsL.

eap 3aHATHS. U3YYNUTh KOHCTPYKIIUIO CTEHBI IPOMBIIIJICHHOTO 3/1aHUSI.
OO0mme cBegeHus

CrteHbl HEOTAIUIMBAEMBbIX 3/IaHUI YCTPaUBaIOT U3 TUIOCKUX MPEABAPUTEIHLHO
HaIPSHKEHHBIX )KeJIe300€TOHHBIX maHesned TomuuHoil 70 — 80 MM uMHON 6 M.
JI71s1 yTII0B UCTIONB3YIOTCA YAJIMHEHHBIE TAHEIH.

CreHbl OTaIIMBaeMbIX 3JJaHUNA YCTPaUBAIOT:

a) W3 IUIOCKMX OJHOCJIOMHBIX IIaHEJIeM, WM3TrOTOBJICHHBIX M3 JIETKUX W
SYCUCTHIX OCTOHOR (MPH I1are KOJOHH 6 M);

0) npu 1mare KoJOHHBI 12 M NPUMEHSIOT IIOCKKUE OJJHOCIIONHBIC TTAaHEIH U3
KepamzuToOeToHa M75.

e o0 )

Tk PR

i 40

OmnpenesieHue JVIMHbI CTEHOBBIX MAHEJICH B YIJ1aX 31aHUs
1. KosioHHBI KpaliHEro psiaa MUMEIT «HYJIEBYIO» NPUBA3KY K IPOJOJIBHBIM
KOOPAMHALMOHHBIM OCSIM:

O |
. L
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. -
2|}
300 L

2 . M1

o i i N ; u

L% ' | | r ||

4|00 3 |

5000 - AOLY JL

i (@) 3

Hnuna I1IC1 = 6000 mm;
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mmHa [1C2 = 6000+30+300=6330 MM, T€

30 — 3a30p MeXay Hapy>KHOM I'paHbIO0 KOJIOHHBI M BHYTPEHHEH I'PaHbIO CTEHOBOM

MMaHeIH;

300 — TonmIMHA CTEHOBOU MMaHEIH.

KonctpyktuBnass pnuHa creHoBodl mnanenu I[IC1 5980 mm, ciempoBarenbHO,

TOJIIIIMHA BEPTUKAIBHBIX [ITBOB MY CTCHOBBIMH MaHEISIMU COCTABISIET 20 MM.
2. KonoHHwsl KpaliHero psjga HMMEIOT TPUBI3KY K  IPOJOJIBHBIM

KOOPJUHAIMOHHBIM OCSIM «250»:
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Juuna TIC1 = 6000 (5980) mm Jnuna [1IC1 = 6000+30+300=6330 MM

Jnuna I1C2 = 6000+250+30+300= Jnuna I1C2 = 6000+250+30=6280 mm
=6580 MM

Pa30uBKa cTEeHBI HA MAHE/H M0 BbICOTE (HA MONEPEeYHOM pa3pese 31aHusA)

1. Hu3 nepBoii (LIOKOIBHO) MaHeIu COBMEMIAIOT C OTMETKOM Moja 3JaHus
0,000 m.

2. BricOoTy LIOKOJIBHOW MaHEId NPUHUMAIOT, Kak mpaBuiio, 1200 mm (1185

3. Bepxnuii psig naHeneil B mpezenax BbICOTHI TOMEILEHHS YCTAaHABIUBAKOT
HIDKE HUJICHe2o TIOsICa  CTPONMJIBHOW  KOHCTPYKIIMM  (OCHOBHOM  Hecyllen
KOHCTPYKIIMU NMOKPBITHS) HA 600 MM.

4. BepxHuii psii naHenel B mpejenax BbICOThI ONIOPHOI YaCTU CTPONUIIbHON
KOHCTPYKIIMM YCTaHABIIMBAIOT HWXKE gepxreo nosAca Ha 300 mm.

5. BeicoTy mapamerHOM TIaHEIW HAa3HA4YalT C YYETOM Xapakrepa
MIPUMBIKaHUS KPOBJIM K TIapanery.

6. BricoTa OKOHHOTO IpoeMa He TOJKHA ITPEBBIIATD 7,2 M.

7. IlonkpaHoBas 6ajaka M0JKHA OBITh 3aKphITa CTEHOBOM MAHEIbIO.
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KonTpoabHbIe BONPOCHI
1. KakoBbI BApHAHTBI pa3pe3Ku HAPYKHBIX CTEH Ha ITaHENN?
2. KakoBbI OCHOBHBIE ITApaMETPBI OJTHOCIONHBIX, IBYXCIOWHBIX U

TPEXCIIOWHBIX NTaHeen?

Tema 31. IIpoexkTHpOBaHUE CTEH MPOMBIILIEHHbIX 31aAHUI.
IIpakTnueckoe 3ansaTue Ne 59

]_Ie.]Ib 3aHATHSA. M3YYUTh KOHCTPYKIHUIO CTCHBI IIPOMBINIJICHHOI'O 31aHUA,

2. Jleranu KperjieHHs] HABECHBIX CTEHOBBIX ITaHETCH.

ACTAJIN KPCIJICHUA HAaBCCHBIX CTCHOBLIX TMaHeJeH.

BepTtukaibHblii pa3pe3 Mo Hapy)HOUM cTeHe JaéTcsi ¢ 00s3aTebHOM MPopadboTKON

OO01mue cBeaeHus

CIIEAYIONIMX JeTanel (puc. 6):

napaneTHpld (KQpHU3HBIN) Y3l ¢ W300paKeHHWeM Taparera Wid
KapHU3HBIX CBECOB, KPOBIM W KOHCTPYKIMU TMOKPBITUS (C HAHECEHHEM U

0003HaYEHUEM BCEX CIIOEB);

OMOPHBIM y3€sl Hecylled KOHCTPYKLIMHM MOKpbITHS (0anku, (epmbl), e€

COIIPSDKEHUE C KOJIOHHOM KapKaca,



* IPY HAJIMYMHU MOCTOBBIX KPAHOB MMOKA3aTh MOJIKPAHOBYIO OAJIKy C PEIbCOM,
OMUPAIOLILYIOCS HAa KOHCOJIb KOJIOHHBI, U JIeTalii €€ KPEIIEHUsl K KOJOHHE; JJIs
MHOT'O3TaXKHBIX 3IaHUI - KOHCTPYKIHIO IEPEKPBITUS C COCTABOM M0JIa;

* CTEHOBOE€ OTPaKJIEHUE, BEPXHSS YACTh OKOHHOTO MpoéMa ¢ U300pakeHueM
OKOHHBIX MEPEIIETOB, OKOHHOM KOPOOKH U JAeTallel CONPSHKEHUS UX CO CTEHOU U
KOJIOHHOM;

* HWKHSISL YaCTh CTEHBI, BKJIKOYAs pa3pe3 HIKHEN YaCTH OKOHHOTO MPOEMa ¢
U300paKCHHEM COMNPSKEHUST KOPOOKM CO CTEHOW, KpEIUIGHHEM K KOJOHHE U
KOHCTPYKIIMEN HAPYKHOTO CIIMBA;

HOKOJBHBIN y3€JI CTEHbl C W300paKE€HUEM OTMOCTKH, THAPOU3OJISLINH,
KOHCTPYKIMU 110JIa C YKA3aHUEM UX COCTaBa, CONPSIKEHHUE CTEHBI C (PYHIAMEHTHOM
OAJIKOH.

JUiss  metanbHOM  HPOpPAa0OTKM — Y3JI0B  PEKOMEHAYIOTCS  CIEAYIOIIHE
KOHCTPYKTUBHBIE JIEMEHTHI 3/IaHHUS:

* IETAJIM IPUMBIKAHMS CTEH B IJIaHE K KApKACy U MX KPEIUICHUE C 3a/I€JIKON
CTBIKOB;

* TOPLIEBBIE CTEHBI 3aHUS U (POHApEH;

JI€TaJIi CBETOBBIX U a3PallMOHHBIX (POHAPE;

* KPEIUICHHUE MTOABECHBIX KPAHOB K HECYIIIUM KOHCTPYKLMSAM HOKPBITHUS;

* IeTaJlb KPEIJIEHUs: KpaHOBOTO pelibca K MOJAKPaHOBOM Oalike;

* YCTPOMCTBO €HJI0B M KOHCTPYKLIMSI BHYyTPEHHETO BOJOOTBO/A;

* KOHCTPYKIIMSI TEMIIEPATYPHOIO 1IBA MO NOKPBITHIO;

WHJYCTpUAJbHBIE TMEPEropojKM M3 COOPHBIX KPYMHOPa3MEpPHBIX
AJIIEMEHTOB U UX KPEIUICHHUE K TOJTy.

Kpernnenue cTeH K KOJOHHAaM KapKaca BbIIOJIHAETCA MPU TOMOUIH:

1) rubKuX aHKEpOB M MJIACTUH-(UKCATOPOB;

2) yrOJIKOB.

Xoxa padoThi:
Brrueptuts:
1. meranu KpemieHus: CTEHOBBIX NaHEJIEH K KOJIOHHAM 110 BapUaHTaM:
1) xperieHHe TOCPEACTBOM JIBYX YrOJKOB: BEPTUKAJIBHBIA CTBIK U
TOPU30HTAIBHBIN CTHIK
2) KperjieHHe C TOMOINbI0 THOKOrO aHkKepa U IUIACTUHBI  (Pukcatopa:
BEPTUKAJIBHBIN CTHIK U TOPU30HTAIBHBIN CTHIK.
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Ya2nel kpenaerus cmenobeix naHeney K
KOAGHHOM KApKaca npu RpoMowl aHxepod.

bepmuKkanbreil CMsIK

Ao An
iy N F66 T 526460
.
Aurm L0x 10 150 . ;:;!
R“h‘ " ff.-"'l:
. .-"lllf
'\'\.. :h
. = it
Lo & . ’“ '.-__.- L -
Ao & K . . ,.-'"r =
= .__-"f/ji . '!_ '..-}"-'i'."; ".__-"f/:::.- %
o | SPLS :
- 1]
M -'j,.-' 4 ! -‘H‘-\‘* II.I"
Muncpgasngs domg -
£ , Y Fonanduos demme et

Mormowo Y -F I,-'I.-*" 'HI "x" LE3xS =000
,-"lI e x‘qf SOHLm

."I Fe eWréw D Ao mIHepyo -t SHENMELN G0 ImAooor

Pucynok 1- y3en kperieHusi CTEHOBOM MAaHENU K KOJIOHHE KapKaca Py MOMOIIH

EO0UIORMAABHHIU CTbIK
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TMOKUX aHKEPOB (BEPTUKAIBHBIN CTHIK)

PucyHoOK 2- y3em KperieHusl CTEHOBOM IMaHeNId K KOJIOHHE KapKaca IPpu MOMOIIIH
TMOKUX aHKEPOB (TOPU30HTAIBHBIN CTHIK)
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Yam xpenstedud cmerabox nanessd k
KOAOHHOM KOPKALA NPU NOMOWL Y20 06:

EopmuraaLesil CMbiK

Fumie sy
S
P Faks-a LT 5Mpe-do
'H.. -
b 28w 60
JLE-L LT
— - :
. - =
“a b
b3 N .'H\\_
o] dnr 7R ipawg S .\ lewmonor demea oo
: - TE¥a3 L2702

,

o -ll".l"-E,ﬂ'mJ.':l-
A

PI/ICYHOK 3- Y3CJI KPCILJICHU A CTCHOBOM MaHEIIM K KOJIOHHE KapKaca IIpd IIOMOIIH
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YTOJKOB (BEPTUKAJIbHBII CTHIK)

PucyHOK 4- y3el KpemjieHUsl CTEHOBOM IMaHEeNId K KOJIOHHE KapKaca Py MOMOIIH
YTOJIKOB (TOPU3OHTAJIbHBIN CTHIK)

BrruepunBaemble y37bl M JI€TAIM MApKUPYIOTCS HA IUIaHAX U pa3pesax
KPY>KKaMH, TPUBS3BIBAIOTCS K COOTBETCTBYIOIIUM MOJYJbHBIM pPa30MBOYHBIM
ocsM, CHAOXXalTCid BBICOTHBIMM OTMeTKamMu. Ilpu pa3paboTke ueprexeil
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APXUTCKTYPHO-KOHCTPYKTUBHBIX IIeTaHGﬁ HUX CICOYCT 00s13aTeNBLHO YBA3bBIBATH C
OCHOBHBIMH HYCPTCIKAMU 3/ IaHUA.

Tema 32. [IpoekTHpoOBaHUe NOKPBITHHA NPOMbILICHHBIX 3JAHUM.

IpakTuyeckoe 3ansiTue Ne 66
1. Cxema NOKpPBITUS TPOMBIIUIEHHOTO 3/1aHHUS.

Iesb 3aHsATHA. BBINOTHUTE CXE€MY ITOKPBITUS MHOTOIIPOJIETHOTO
OJTHOATaKHOI'O MPOMBIIUIEHHOTO 3/IaHHS.

Oo01ue cBeaeHua

Hecymune a3neMeHThl Orpa)kJarolieil YaCTH MOKPBITUS MOTYT OBITh PEIIECHbI
B JIBYX BapUaHTax:

— NIEPBbIM BAPUAHT — 0€CIIPOTrOHHBIH — SABJISIETCS OCHOBHBIM:
KPYIHOPAa3MEPHBIE TUIMTHI YKJIAIBIBAIOT HEMIOCPEACTBEHHO HA BEPXHUE TosIca
OCHOBHBIX HECYIIIUX KOHCTPYKIIMI MOKPBITHUS; ITUTHI CIIY’KAaT HE TOJIbKO HECYLIEH
KOHCTPYKLHMEHN Orpa)kAarolield 4acTu MOKPBITHS, HO U 00€CTIEYUBAIOT
IIPOCTPAHCTBEHHYIO KECTKOCTD 3/1aHHUS B LIEJIOM;

— BTOPOU BapUaHT — MPOTOHHBI: IPOTOHBI YKIAAbIBAIOT 110 BEPXHUM
1osicCaM CTPOIUJIbHBIX KOHCTPYKIMH, a 10 TPOTOHAM — MEJIKOPa3MEPHBIE IINTHI,

AACTIPOTOHHKEA RARHAHT NOKpMTAD

NMMATH NOKPEITHA CTEOMMNEHES Oamka

4

aC6eCTOHeMeHTHI)Ie, CTAJIbHBIC, CTCKJIOBOJIOKHHUCTBIC U T.II. IUCTHI.

Pucynok 1-0OecriporoHHblii BApUaHT MOKPBITHS

PHCyHOK 2— IpOTOHHBIN BapUaHT HOKPBITHS

MPArGHHER BAPHEHT No<pPol THA

SRS ITL MCRPHLTHA STETNINL M3F Tk




2. KommekcHble TUIMTHI TOKPBITHS UMEIOT TC K€ pa3Mepbl, 4YTO U
peOpucThie; OHU TOCTYMAIT C 3aBOJA B IMOJHOM TOTOBHOCTH C YJIOKEHHOW IO
IUINTE TIApOU30JIALMEN, TEIUIOU30JALMEHN, CTSHXKKOU U KpoBiier. llocie ykmanku
HAacTWJIa 3aJIeJIbIBAIOT IIBBI, YKJIAIBIBAIOT IOJIOCY MApPOW3OJISIUM HaJ IIBOM,
TETUIOU30JISLMIO, CTSKKY, JOMOTHUTENIBHBIN CIIOM KPOBEJIBHOTO MaTepuasa; 1mocie
TOr0 MO BCEH IUIONIAAX IIOKPBITUS YCTPAaWBAIOT BEPXHUU CJIOW PYJIOHHOTO
KpOBEJIBLHOIO MaTepuaia.

| BOROATONALCHHE el
| L N 8cY, CTARY = 30

| Naporaonaund =1 cnol wiong
K% polpmaTen onute - 300

PrucyHOK 3— KOMIUIEKCHAs TUIMTA HOKPBITHS
IIporoHHbIH BApUAHT NOKPHITHS

[IporonHbie MOKPHITUS MPUMEHSIOT Yallle B HEOTAILIMBAEMbIX 34aHusAX. 11o
KeJIe300€TOHHBIM OalIkaM WM CTAJIbHBIM (hepMaM YKJIaJbIBatOT IPOTOHBI C IArOM
3 M, KoTopble KpensaT cBapkoil. Ilo mnporoHam yKIagpIBalOT —CTaldbHOMN
npoQHIMPOBAHHBIN HACTHIL.

KRENEHHE A —iporow
IMEMAHT ~
B o FOCT 5264-80

AKMAAHAH ASTRAE _ J_._,fﬁ__.
CTPCTMMLHOH KOHCTRYRLMA ‘.I'l.. i T CTPONMNEHAR
< RGHETYHLMA
.
! !
“s S

[Iporonsl mposeToM 6 M HM3rOTAaBIMBAIOTCS CIUIOIIHBIMH M3 OJWHOYHOTO
npokaTHoro mBesuiepa Ne20 — 24. TIporonsl mposietoM 12 M IpeacTaBIsSIIOT cOO0M
pelreryaTyto (CKBO3HYI0) KOHCTPYKIMIO. BepxHuii mosic mporoHa o0Opa3oBaH U3
JIBYX NpOKaTHbIX mBeyiepoB NelO — 16, a HM>KHUHM NOSIC M pACKOCHI — U3 THYTHIX
LIBEJIEPOB.
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YETRORCTRO MOKPRITHA i3 YCTRONCTRO MOKPBTHA 143 YCTROACTEO NOKREITHA W3
"CoMgENH” NaHeneR No NporoHamM FEneoeToHHbIX NEOqIHACTNE 10 MDOTHaM
peCpICTLI ANKT o
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1-yknagea nporoHos 1a-penanKa ¥EneacheroHHbIx 16-yunagka nporoHca
2-yananKa "CanOR" nakenen PECPMCTED. NTMT NOKPBITMA 20-yenagEs RpodRacTHRI
2a-YKNagea yTernvTens J6-YRNANKS yTEANMTERA

33~ YCTPORCTED ByTICHHON FpOBMH

&6~ YCTPORCTEO PYNOHROA KROBIH

PI/IcyHOK 4-HpI/IMep BBITIOJIHCHH A CXCMBI ITOKPBITHA.

Tema 32. IIpoekTHpoBaHUE NOKPHITHH NPOMBILIJICHHBIX 3IaHUIA.

IIpakTnueckoe 3ansaTue Ne 67

1. KoncTpynpoBaHue NOKPBITHS U KPOBIIM ITPOMBILIIEHHOTO 3aHUs.

Hean 3anaTus: Hayuutbcs momOupaTh W KOHCTPYHPOBATH TMOKPBHITHE H

KPOBJIIO IIPOMBIIJICHHOI'O 3aHHA.

3agaua: [lonoOparh HecylIMe U OTpakAAIOIINEe KOHCTPYKIIMH TOKPBITUS U
pacnoyiokuTh uX B muiane. OmnpenenuTh KOJIHMYECTBO M pa3Mep BOJONPHUEMHBIX
BOPOHOK, DPACMOJIOKUTh WX Ha TIaHe KpoBiu. OOO3HAYHWTH YKIOH KPOBIA U

IINTOCKOCTH BOAOCTOKA K K&)I(I[Oﬁ BOPOHKC.

I{J’ISI IMPOMBIIIJIICHHBIX 3)18,HPII>'I qame BCEro IMPUMCHAIOT IIOKPBITHA C
JKEIe300€TOHHBIMM TUIMTAMH U JIETKHE IMOKPBITUA C HCIIOJB30BAHUECM CTAJIbHOIO

OO01ue cBeeHUs
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npoHIMPOBAHHOTO HACTWJIA. B KadecTBE HECYMMX KOHCTPYKIHUNA MPUMEHSIOT
Oanku, hepMbl, apKU, PUTEIH U JIP.

XKenezob6eToHHbIE OaNKU CKaTHBIX MOKPBITHI MEPEKPBIBAIOT MPOJIEThl 12 U
18 M, sxene3o0eroHHble Gepmbl — 18 U 24 M. YHUPUIUPOBAHHBIE CTaJbHbBIE
dbepMbI pazpaboTaHBbI JJIs MPOJIETOB OT 18 10 36 M.

Jist  obGecriedeHUs: TPOCTPAHCTBEHHOM KECTKOCTH M YCTOMYMBOCTH
MpeaycMaTpUBaIOT CUCTEMY CBsi3ell. BepTukanbHble U TOPU3OHTAJILHBIE CBS3U B
MOKPBITUSAX YCTAHABIMBAIOT B KPAaWHHUX IlIarax TEMIEpaTypHO-Ae(HOpPMAIMOHHOTO
0sioka. MIX BBIOMpAIOT C y4E€TOM THUIA MOKPBITUS, BUJA KapKaca, BUJa KPAaHOBOTO
o0opyaOBaHUS.

@ ':TT:'\ 1 .|-|1- T ¢ # l ” ! F E
% S ATrAE
| s o 4 3 o
Ca il dNANINAN;
e ra i
r I d o b N
zﬁ o b I+ ] = -
EE A . - = =
\ 3 3 g 4
®_ ni | - - g b b
S AT
@ g | 3 3 3 4 3
@—"E

O OB 66O

Pucynok 1. Cxema pacnosnio)KeHHs KOJIOHH, Pucynok 2.Cxema pacrosnoKeHus

0aJioK U hepM MOKPHITHUS TUTAT TOKPBITUSA

[TokpbITHSA OTanIMBAEMBIX 3[aHUN C PYJOHHOM WJIM MAaCTHYHOW KpOBIIEU
IIPOEKTUPYIOT COBMEUIEHHBIMH, C yKJIOHamu OT 1,5 mo 12%, ¢ BHyTpeHHUM
OTBOJOM BOJAbl. KoOJMYECTBO CIIOEB pYJIOHHOIO KOBpa NPUHUMAETCS B
3aBUCUMOCTH OT YKJIOHA KpoBJU. [10 nmepuMeTpy HapyKHbIX CTEH 3[JaHUI BBICOTOU
6onee 10 M Ha KpoBISX € YKIOHOM OT 5 1o 35% ciemyeT mpexycMaTpuBaTh
orpaxzaeHust BblcoTo He MeHee 0.6 M u3 HecropaeMmblx Marepuainos. [Ipu
Hapy’>KHOM BOJIOCTOKE MO NEPUMETPY HAPYKHBIX CTEH IPOEKTUPYIOT PELIETYATHIE
OTpaXkJICHHUS.

MakcumanbHas IUiomaAb BogocOopa Ha | BOJOCTOYHYIO BOPOHKY HE
JIOJKHA TIPEBbIIIATh BEJIMYWH, yKa3aHHbIX B Tabmuie 10. PaccrosHue Mmexmy
BOPOHKaMHU ISl CKATHBIX KPOBEJb JOJIKHO ObITh HE OoJiee 48 M, JIs TUIOCKUX — HE
oonee 150 m.

KommuectBo
Tun kpoBiu CJIOEB PYJIOHHOT'O Inomanne
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KOBpa Boz0cGOpa, M
Ckarnas (6omee 2,5%) 3 ciost 600 — 1200

[Tnockas (1,5- 2,5%) 3 ciost 900 - 1800

[Tnockas, 3amoHseMas Bojo# (1o 1,5
%) 4 cnost 750 - 1500

Tabnuua 10 - KonudecTBo ci10€B pyJIOHHOTO KOBpa KPOBJIM U MaKCUMAIbHO
JOTyCTUMas TUIOMIAAb BOJ0COOpa Ha OHY BOJOCTOYHYIO BOPOHKY, M2

JIns ocBeleHns MOMEIIEHU BEpXHUM €CTECTBEHHBIM CBETOM B IOKPBITHAX
IPOMBILUJICHHBIX ~ 3JaHUMA  IPEIyCMAaTpPUBAIOT  IIPOEMBI,  3alOJIHSEMbIE
CIIeLIMaJIbHBIMU KOHCTPYKLHSMHU CO CBETOIPOHULIAEMBIM OTPaXICHUEM, KOTOPBIE
Ha3bIBalOT oHapsiMu. DoHapH, BHITOIHSAOMME (YHKIIMU KaK OCBEIICHUS, TaK U
MPOBETPUBAHUS, HOCAT  Ha3BaHWE  CBETOA’pAlMOHHBIX. Tun  ¢doHapei
(adpallMOHHBIM, CBETOA’PAIlMOHHBI WM CBETOBOW) cleayeT Ha3HayaTh B
COOTBETCTBUM  C  TEXHOJOTMYECKUMH M  CAHUTAPHO-TUTMCHUYECKUMHU

oo o g =ens | =o0g |

()

/]

©
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Prcyunok 3. I1naH KpoBIH

TpeOOBAHUAMU U KJIMMATUYECKUMHU YCIOBUSIMU pailoHa CTPOUTEIHCTBA.

JUist 31aHMl U COOPYKEHHM C CyXMM U HOPMAJbHBIM BIIQXKHOCTHBIM
PEXKUMOM U HE3HAYUTENbHBIMU M30BITKAMHU SIBHOTO TEIMJIa CIIEAYyEeT MPUMEHSTH
3eHUTHbIE (poHapu. CBeToaspaliOHHbIE (OHAPU JOMYCKAETCAd NPUMEHSTH B
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3JTaHUAX C U30BITKAMU SIBHOTO TeIIa. B 31aHUAX, T11e MpoLeCcChl COMPOBOXKIAKOTCS
n30bITKaMU SIBHOTO TEIJIa U BBIJCICHHEM IbUIM W Ta30B, MPEAYCMaTpPUBAIOT
GbyHKIHOHAIBLHOE pa3JieJIeHUue IPOEMOB Ha CBETOBBIE M CBETOAIPAIMOHHBIE.

CeroaspanmonHsie  (oOHApPU  MPOCKTUPYIOT  MPEUMYIIECTBEHHO  C
BEPTUKAJILHBIM OCTEKJIEHHEM M HapyKHbIM BojgocTokoM. Illupuna ¢onaps nis
nposnetoB 12 u 18 M cocraBnsier 6 M, st nposetoB 24 u 30 m — 12 M. Beicoty
dboHapeil OrpaHUYMBAIOT OJHUM-ABYMS sipycaMH IepervieToB. BricoTta
NEPETIIETOB B OAHOSAPYCHBIX (pOoHApsix cocTaBisieT 1,8.M, a B ABYXbIpyCHBIX - 1,2
M.

@oHapu clieyeT NPOEKTUPOBaTh JIMHOM He Oosee 120 M. PaccrosiHue
MeXay TopuamMu (QoHapeil NPUHUMAIOT pPaBHBIM MIary CTPOMNHJIBHBIX
KOHCTpYKIui. Topipl GoHapel, Kak MPaBWIIO, OTCTYMAIOT OT TOPIIOB 3/aHUS U
ne(OpMAIIMOHHBIX [IIBOB HA OJIMH IIAr CTPOMHJIBHBIX KOHCTPYKIIUH.

Ha muane mDOKpBHITHS IOKA3bIBAIOT PACHOJIOKEHHUE CTPOIMUIBHBIX U
HOJCTPONIIBHBIX (€CIM €CTh) KOHCTPYKLMH, pacKiIaJKy IUIUT TMOKPBITUS C
YKa3aHUEM UX MAPKUPOBKH.

Ha niane kpoBiM Moka3bIBalOT (POHAPH, €HIOBbBI, BOJIOCTOYHBIE BOPOHKH,
naparnetsl, JAe(popMalliOHHBIE WIBBI, MOXapHble JecTHULIbl. Ha muiaH kpoiu
HaHOCAT pa30MBOYHBIE OCH, MPOXOJALIME B XapaKTEPHbIX MECTax KpOBIU
(xpaiiHue, y Ae@OopMalliOHHBIX LIBOB, B MECTaxX YCTYIIOB B IUIaHE U IMEpenaioB
BBICOT 3J]aHUs, Y BOJOCTOYHBIX BOPOHOK, Y TOPLIOB (pOHAPEN), OCEBBIE pa3MepPbI
3laHUsI, TPUBSI3KKM  BOJOCTOYHBIX  BOPOHOK, VYKJOHBI, CXEMaTH4YECKUUI
MONEPEYHbII NPOo(UIb KPOBJIH.

Xoxa padoThi:

3apanue: BeiuepTtuth B MaciiTaoe:

1. man u paspes 1-1, 2-2 IInuTH TOKPBITUS
2. CXeMy TUTUT MOKPBITHUS

[Ipu BBIOTHEHNH CXEMBI IUTAT MOKPBITUS TOHKUMU JTUHUSIMUA HAHECTH
KOOpJWHAIMOHHBIE OCH 3/1aHus. OCH 31aHUA NPOMapKUPOBATh U HAHECTH Pa3MEPhI
Mexay HuMHU. LIITpuXoBbIMU TOHKUMH JTUHUSIMA HAHECTU KOHTYPBI OAJIOK.
BpINoNHUTE packiaj Ky MIMT MOKPBITUS TOHKUMH JIMHUAMU. B Mecte ycTpoiicTBa
dboHapst IKUTHI He yKiaabiBatoTcs. DoHaps MEHbIIE JJIMHBI 3[JaHUS HA OJWH Iar
KOJIOHH C OJTHOW CTOPOHBI M OJIMH LIAr KOJIOHH C IPYyTOM CTOPOHBL.

[1UTHI TOKPBITUSL C OTBEPCTUAMMU J1JISI BOJIOCOOPHBIX BOPOHOK YJIOKHUTh
10 KaXJI0W IIPOJOJIBHOM OCH, HE MEHEE JIBYX B KaXKJIOM TEMIIEPATYPHOM OTCEKE, C
pacyeToM pacCTOSIHUS MEXIy BOpOHKamMu He Oosiee 24 M.

[IpucBouTh MO3UIIUU dJIEMEHTAM KOHCTPYKIUH. BBIMOTHUTH OOBOJKY TIIUT
MOKPBITUI OCHOBHOM CIUTOIIHOW TOJICTOW JIMHUEH, OATKU - TOHKOW MyHKTUPHOH, a
B MECTE yCTpoicTBa hoHAPS — CIUIONIHONM TOHKOU

PacmmdpoBka miuT NOKpHITH:

[II-1ATVIT
[T — TUNl KOHCTPYKIIMU — IUIUTA HOKPBITHS;
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[ — KOHCTPYKIIUS TUTMTHI — JIJISl TITyXUX y4acTKoB (B — miist mponycka
BOJIOCTOYHBIX TPYO);

1 — nopsAAKOBBIM HOMEP TUIUTHI B 3aBUCUMOCTH OT €€ Hecyllen
cnocobnoctr (cm 'OCT 28042 — 89;

ATV — knacc HanparaemMom apMaTyphbl;

T- Bun 6etona — tsokensiit ( I1 — mopuctelii)

I . I ', Padoesia nnums

S

J

2§80

el bl et e e e sk el e b sl

Y e P g A )
kel ——————————I
'

o —

4
f
.
l
|
|
.
I
I
\

e .
YA W S o i Yo ' I
1025 J,m‘]:’m%m ql,mj, mrs'{t

n"'; Mo frimied | Ofiowcwamam | | baoca, o Dﬁuuﬁmn
. . e
1 £F AT IOCT 26042-29 2650 1,07
.4 . AN el ) 215D nr
3| REANT TOCT 250219 2500 1.5
F! R4 TOCT 2504259 STO0 L

Pucysor | Thowmw a0 partsepond 65 o 0 seaicgTofl WK 0 408 NOKPRITHA
MpBofsTECHEG oo ne FOCT 2EMI1-89 1 sncwdHEsis T
o pami




Er
Ll
™ H -1
i =
I
| T
B
N
|
8 I
|| i1
| -
@I
e

0} '@*_r O ® ®

Pucynok 2 Cxema pacnoyIOKEHHUs! IUIAT MOKPBITHA POMBIIUIEHHOTO 3/1aHHS

pasmepom 24*72 m

KonTpoabHbIe BONPOCHI

1. Kakne mapaMeTpsl IUTMTHI IOKPBITHS TPOMBIIIJICHHOTO 3aHuUs?

2. Kak ycTpoeH BHYTpEHHHUI BOJIOOTBO/ C KPBIIIN MPOMBIIIICHHOTO
3MaHus?

3. Hanmummre pacmmdpoBKY TUTHT MTOKPBITHH, HCITOJIE3YEMBIX B CXEME
it nokpeituit (I1-1, T1-2, I1-3, T1-4)

4. [TocunTaTh KOJIWYCCTBO TUTAT TOKPHITHH B 3IaHUU C TIapaMeTpaMu
24%* 772M ¢ omHUM (POHApEM.

Tema 33. Oxna. /IBepu, Bopora. JlectHuupbl. I1ob1 MPpoOU3BOACTBEHHBIX
MOMeIeHU M.
IIpakTnueckoe 3ansaTue Ne 68
N3ydyeHne KOHCTPYKTUBHBIX JIEMEHTOB IOJIOB ITPOM3AaHUN
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Ilesb 3aHATHA: HAYYUTHCA KOHCTPYMPOBATH IOJIbI IPOMBIIUIEHHOTO
31aHUSA.

OO01mue cBeaeHUs

B 01HO3TaXHBIX TPOMBIIIUIEHHBIX 3IAHUAX IOJIbI YCTPAUBaIOT MO TPYHTY.

OCHOBHBIMHM PJIEMEHTAMU MOJIa SIBISIOTC:

- IOKPBITHUE;

- NOJICTUJIAOIINH CIIOM, PACIIPEICIISIIOIINI HArPY3KU Ha OCHOBAHUE;

- TMpocyoWKa (CBA3YIOUIMU CJIOM MEXIY MOKPBITHEM M MOICTUIAIOIINM
CI0EM);

- CTsKKa (ycTpauBaeTcsl JUIsl CO3JaHUs JKECTKOM KOPKH MO HEXKECTKUM M
MOPUCTHIM MaTepuajgaM Wi JJisl IPUAAHUS MOy YKIIOHA);

- TUAPOU3OJIATINS;

- TETIJION3OJIALIMS.

Ilo muny noxpeimus MOJIbl ACNAT HA CIUIOIIHBIE U U3 IITYYHBIX 2JIEMEHTOB.
K crmionaeIM 1ojlaM OTHOCATCS: OCTOHHBIE, KCHIJIOJUTOBBIC, ILIIACTMAcCOBBIC,
IIEMEHTHBIC, achalbToBBIC, IEOCHOYHBbIE, TIMHOOUTHBIE M T.I. K momam wu3
IITYYHBIX 3JEMEHTOB OTHOCAT IUIMTOYHBIC, PYJIOHHBIC, Opycuarble, IOIIaThie U
Ap.

lloocmunatowue crou MOTYT OBITh NECUAHBIMU, ITUTAKOBBIMU, TPABUIHBIMU,
IeOCHOYHBIMM, TJIMHOOWUTHBIMU, OYJIBDKHBIMU, OETOHHBIMU M JAp. TommmHa
MOJACTHJIAIONIETO CJIOS Ha3HAYaeTcsl MO pacueTy U JOobKHAa OBITh HE MEHEe:
necyaHoro — 60; MUIaKOBOTO, TPaBUHHOTO, IMEOCHOYHOTO, TMHHOOUTHOTO — 80;
oymepkHOTO — 120; 6eTorHOr0 — 100 MM.

Celllyyne MOACTWIAIOIIME CJIOW YCTPAWBAIOT JJIsl MOJIOB M3 IITYYHBIX
MaTepuaJioB U MPHU IUIOTHBIX TPYHTaX OCHOBAHHsS, a OCTOHHBIC — JIJISI CILIOITHBIX
TIOJIOB | TIPH CJIA0BIX TPYHTaX OCHOBAHUSI.

IIpocnouixu BBITIOTHAIOT W3 IIEMEHTHO-TIECYAaHOTO PAaCcTBOpa, >KHUJIAKOIO
CTEeKJIa, OUTYMHOM WJIM JIETTEBOM MACTUKHU M U3 TMecka. B momax ¢ mokpeITHEM U3
YYTYHHBIX M CTaJbHBIX IUIAT TPOCIOMKH YyCTpPauWBalOT IE€CYaHBIMU WU U3
MEJIKO3EpHUCTOTO OETOHA.

Cmsoicku BBITIOJIHSIOT M3 LIEMEHTHO-TIECYAHOTO PacTBOpa, KCHIIOJHUTA,
OeToHa.

T'uopousonayus yctpauBaemasi Jig 3alllUThl TOJIOB OT CTOYHBIX BOJ M
JPYTUX >KUJKOCTEH pacrojaraeTcsi moji MOKPBITHEM I0jia, a JJis 3alllUThl OT
KaWUISIPHOTO TOJHSATUSI TPYHTOBBIX BOJ — IMOJ TMOJCTUJIAIONIMM clioeM. B
NEPBOM CITyyae €€ BBIMOIHSIIOT OKJIEEUHOM: 2-4 Cllosl U30J1a WM THAPOU30Ia; 3-5
CJIOEB TOJISI, TOJb-KOXKM Ha COOTBETCTBYIOIIMX MacTHKax. Bo BTopoMm ciydae —
HaJMBHAs W3 OJIHOTO CJOs IeOHs, MPOMMTAHHOTO OWTyMOM; acdaabToBasl,
achanbTOOCTOHHAS WM OKJIeeYHas W3 JBYX CIOEB H30J1a, THAPOM30Ja Ha
MAaCTHKE.
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3eyko- u MenI0U301aYyulo yCTpanBaroT u3 MUHEPaJTOBATHBIX
CTEKJIOBOJIOKHUCTHIX TIUT, [IBII, 5erkux OETOHOB M CBIMyYHX MAaTEpPHAIIOB
(1u1aK, MecoK  T.I1.).

['pyHTBI OCHOBaHMS TOJDKHBI MCKIIIOYATh BO3MOYKHOCTH OOIIUX U MECTHBIX
nedopmariuii nona. Cnadble TPYHTHI YKPEIUISIIOT TPAaMOOBAHHUEM.

OCHOBHBIC THITBI TIOJIOB TIPOMBITIUICHHBIX 3aHUH MPUBEICHBI Ha puc. 1.
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a — OeToHHEBIE; § — MEeTaIIOLECMEeHTHLIE, B — KapOCTOHKHe OSTOHHEIE; T' — CHIHKATHEIE,
I — acansTOOCTOHHEIE; € — MOMHMEpPLIEMEHTODETOHHBIC; K — NONHMEPHBIC HATHBHEIE;
3 — cOOpHBIE H3 KOMIUIEKCHEIX OETOHHBIX ILUTHT; H — OpycdaTsle KaMeHHbIE; K — H3 TOpLO-
BOH ZepeBAHHON IIAMIKK; I — H3 METAIHYECKHX TUIHT; M — H3 IMHONEeYMa

Puc. 1. OcHOBHBIE THUIIBI TOJIOB MPOU3BOICTBEHHBIX 3aHUI:
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KoHTpoJibHBIE BOIPOCHI

1. TuIIBI MOJIOB MPOM3IaHUH.
2. KoHcTpykius 1mosioB 1o TpyHTy.
3. CocraB OETOHHBIX TIOJIOB.

Tema 34. IIpoexTHpOBaHUE reHEPAIBHOI0 IVIAHA IPOMBILIJICHHOTO 31aHUS.
IIpakTnuyeckoe 3anarTue Ne 70

1.  M3yueHue HOPMATHUBHBIX JOKYMEHTOB IO IPOEKTUPOBAHUIO T€HEPATILHOTO
IJ1aHa MPOMBIIIEHHOTO 3/JaHU.

I.Ie.m; 3aAHATHUA: U3YUUTb HOPMATUBHEIC JOKYMCHTEI 110 IIPOCKTUPOBAHHUIO
TCHCPAJIILHOI'O IIJIaHa IMTPOMBIINIJIICHHOT'O 3AaHN.

Oo0mue cBeaeHU

['eHepanbHblil MJIaH MOPEANPUATHS - CXE€Ma MPOEKTUPYEMOTo OOBEKTa
IPOMBIIUIEHHOTO  KOMIUIEKCA € PAacloOJIOKEHHEM  NPOEKTHUPYEMBIX U
CYLIECTBYIOIUX 3JaHUN U COOPYKEHUH, OCHOBHBIMU IMPOE3AAMH, MOABE3THBIMH
KEJIE3HOJAOPOKHBIMU MYTSAMHU, O3€JI€EHEHWEM M OJaroyctpoicTBoM. Pa3zpaboTky
Ir€HEpPaJbHBIX IUJIAHOB HOBBIX M PEKOHCTPYMPOBAHHBIX MPEANPUATANA U
MPOMBIIIUICHHBIX paiioHOB BeayT B cootrBerctBun ¢ CH wm I1 11-89-80 "
['eHepanbHBIE MIIAHBI TPOMBIIUICHHBIX TPEANIPUATUN" .

Koaddumment 3acTpoliku - 3TO OTHOIICHHWE TIUIOMIATH, 3aHHUMaeMOM
3IaHUSIMUA U KPBITBIMUA COOPYKEHHSIMH K TUIOLIAU BCETO yYaCTKa.

Koadduuuent ucnonp3oBaHus ydacTKa - 3TO OTHOIIEHHUE IUIOLIAAM, Ha
KOTOPOHM PpACIOJIOKEHbI 3[aHUsl, COOPYKEHHUSI M YCTPOMCTBA, BKJIOYas JOPOTH,
CKJIaJbl, K IJIOIIAM BCErO y4acTKa.

[Inomane o3eneHeHus] NPUHUMAIOT He MeHee 15% oT oOiel TeppuTopun
NPEeANPUATHS. CTPOUTETBHBIN (PYHIAMEHT IPOEKTUPOBAHUE TPYHT

1. IIpoekTupoBaHre reHepaIbHOIO IUIaHA MPEANPUATHS

['eHepanbHblil  TUIAH  OPEONpUATHS  NPEACTaBIsieT co0oil  cxemy
IPOEKTUPYEMOT0 OOBEKTa MPOMBILUICHHOTO KOMIUIEKCA C PpaCHOJIOKEHUEM
IPOEKTUPYEMBIX M CYLIECTBYIOUIMX 3JaHUM W COOPYKEHMH, OCHOBHBIMHU
IIPOE3aMH, TOIBE3IHBIMU JKEJIE3HOAOPOKHBIMU IIYTSMH, O3EJICHEHUEM U
0J1ar0yCTpPONUCTBOM. Pa3zpaboTky FeHEPaJIbHBIX IJIAHOB HOBBIX 151
PEKOHCTPYUPYEMBIX MPEANPUATHA U MPOMBIIUICHHBIX pPAallOHOB BEAYT B
cootBerctBu ¢ CH u II I[I-89-80 "I'enepanbHbie TUTaHBI MPOMBINIICHHBIX
npeanpusTun”

Pa3pbiBbl MEXIy NpEeANnpUATHSIMH CJeIyeT Ha3HayaTb MUHUMAJbHBIE,
UCXOJI1 M3 YCJIOBHM pa3MELIEHUs OPOr, TPOTYyapoB U HHXKEHEPHBIX CETeH, C
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coOmoieHreM TpeOOBaHU CAaHUTAPHBIX U MPOTUBOIIOKAPHBIX HOPM, HO HE MEHEE
6 M.

[IlupuHa aBTOJOPOT OJJHOCTOPOHHETO Tpoe3aa - 4.5 M, 1BycTopoHHero - 7.0
M. TpoTyapsl JOJKHBI OBITH W30JMPOBAHBI OT MPOEIPKEH YACTH pa3lieTUTEIbHON
MI0JIOCOM MMPHUHOM 3-5 M C pSAIOBOM MOCAAKON JIepeBbeB. MUHUMAaJIbHAsI IIMPHUHA
TpoTyapos 1,5 m.

TexXHUKO-3KOHOMHYECKHUE TI0KA3aTeNM TEeHEPATIbHOrO IUIaHA 3aBUCAT OT
IUIONIAIA TEPPUTOPUHU, U3MEPSIEMON B TeKkTapax, Kod(h(QUIMEHTOB 3aCTPOMKH U
UCITOJIb30BAHUS y4acTKa.

KoaddurmenT 3acTpoiiku - OTHOIICHHE TUIONIAIN, 3aHUMAEMOU 3TaHUSIMH H
KPBITBIMA COOPYXEHUSMH, K IUIOIAaaM Bcero ydactka. g mnpennpusTui
MOJIOYHOM MPOMBIIIJIEHHOCTH KOA()(PUIIMEHT 3aCTPOMKU MPUHUMAIOT B Mpeenax
0,36-0,45.

Kosdduiment wucnonb3zoBaHus ydacTKa - 3TO OTHOILIEHHE IUIONIAU, HA
KOTOPOM paCIOJOKEHbl 3IaHUS M COOPYKEHHS, BKIIOYAas JIOPOTH, CKIIAJIBI,
omaan Beero yuactka. Ero npunumarot 0,4-0,55.

[Inomanp o3eneHeHus NpuHUMarOT He MeHee 15% ot olmieil TeppuTopuu
(ko3¢ dunuent = 0,15)

[Topsinok BBIOTHEHUS paOOTHI:

[TocTpouts po3y BETPOB.

Pacnonoute 31aHUs U COOPYKEHHS Ha T€HEPATIbHOM IJIaHE.

OnpenenuTh TEXHUKO-3KOHOMHYECKHE MOKAa3aTEe N I'eHILJIaHa.

BrruepTuTh reHepanbHbIN IJ1aH MPEAIPUATHSA.

[Toctpoenne po3bl BeTpoB. P03y BETpOB CTposAT [ ropoja, Tae
pPacnoJIOKEHO MPEANpPUATHE, IO JAHHBIM IMOBTOPSIEMOCTH BETpPA B JIETHUM MEPUOJT
roga 1no HamnpasieHHocTu. lloBTopsemocts Betpa (B%) B Macmirabe
OTKJIQJIbIBA€TC B COOTBETCTBYIOLEM HAIPABIECHUU (IO COOTBETCTBYIOLLIEMY
pymMOy). bBonbliemy 3HaueHUI0O BEKTOpa Ha po3€ BETPOB COOTBETCTBYET
TOCIIOAICTBYIOIIME HAPABJICHHUE BETPA.

PacrionoxxeHue 31aHUN U COOPYKEHUN HA TEHEPAJIbHOM IUIaHE.

PacnionioxuTh 31aHHUS U COOPYKEHUSI Ha TE€HEpPAJbHOM IUIAHE C Y4YE€TOM
IIPOU3BOJICTBEHHBIX BPEAHOCTEN U PO3bI BETPOB.

KonTpoJibHbIe cBeIeHUs

UYto Takoe reHepanabHbIN IUIAH TPOMITPEIIIPUSITHUA.

Kak onpenenstoTcs TEXHUKO-3KOHOMHUYECKHUE TTOKA3aTENH TeHIUIaHA.
Kak pacnionararot 31aHUsl Ha TeHILIAHE.

OCHOBBI TPOEKTUPOBAHMS TEHILIAHA TTPOM3IAHUS.

oD

Tema 34. IIpoexTHpOBaHUE IeHEPAIBHOIO IVIAHA POMBILIJICHHOTO 31aHUS.
IIpakTnueckoe 3ansaTue Ne 70
2. I[IpoexTrpoBaHuE TE€HEPATBLHOTO TIaHA MIPEATPUITHS.
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CocraneHue 3KCITMKALNUY 31aHUN U COOPYKEHHIA.

I.[e.m; 3aHATHUA: U3YUUTH COCTAB qepTemeﬁ " COACPKAHNUC I'CHCPAJIIBHOT'O
IJ1a”Ha.

Xoa pab6oThbi:

BbruepTuTh cxeMy reHepaibHOIo IJIaHa ,yCIOBHbIE 0003HAUYEHUS U
DKCIUIMKALMIO 31aHUM U COOPYKEHUMU.
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FEHEDEALHLI ANAH — 4T AR CEGHNE HA JUACTOK ROPSKTHRYAMOM 0aMHS, Raiigml Boa.

. MOCRHOC TS DY RN T TAANHDODOHNES DB WEHHE JUETDORRH, BIEHMOCERSE OTARNEHEL B8 YBCTRN,

& TAK WS KADEKTED DRAFOPCTOOACTEA TEMNMTNG. B COCran waaTeme roNesameHore miang
SXCHIAT, PAFEMEDSHEN A, MTEN CIVENHIRLM e Ta i, NTan MeM AN IS, CEOANEN FREH
- HHEAHAOHED CETONH, NIAR GTANOPCTRHACTRA TRORATHDHY, BhMOCMBE SITHAHMTE.
B pyafiMou Mroudetns Bonti0apeToR 8 CERDN & MATOH HACKIHEHEOD ToN) BnflnMiTs &0
EMBLUIEHHLIN FAHARERHEA TARH SAMAEIN FLHN W MeD T3,

KoHTpoJsibHBIE BONIPOCHI

. UTO BXOJIUT B COCTaB YEPTEKEN N'€HEPAIBHOTO TIaHa?

. Uto npencrapisieT coO0i COBMEIIECHHBIN TeHEpAIbHBIN IJIaH?

. Kakue 30HbI AT TEPPUTOPHIO TEHEPAJIBHOTO TIJIaHa?

. KakoBbI caHuTapHbI€ pa3pbIBbl MEXKIY 31AHUSIMHU?

. KakoBbI NpOTHBOIOXAapHBIE PAa3pPbIBBI MEKY 3AaHUSIMA?

. Ilepeuncnnre TEXHUKO-IKOHOMUYECKHUE MMOKA3aTENN N€HEPAIbHBIX MIAHOB.
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Tema 35. Un:xeHepHoe 000py10BaHUE 3TAHUI.
IIpakTH4yeckoe 3ansitue Ne 71

Tema: I'paduueckoe n300pakeHue 3JIeMEHTOB HHKEHEPHOT0 000pPy10BaHUA
HA YepTeKax.
Heab 3ansaTusa: U3yuuTs ycioBHbIE 0003HAYEHUS HHKEHEPHOTO 000PYI0BAHHUS.
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2.

9 OO0 Smwm O T Re -

Tema 35. Un:xeHepHoe 000py10BaHHE 31aAHMIA.
I[IpaxkTuuueckKoe 3auarue No. 72

UTeHHWe THUODOBHBX U pabOoOUYHuUX YepPTexein,

3 HAaKOMCTDBO C
yCcCJgJ OBHBMHU 0OODO3HaAaUYeHUSIMHU d5JeMeHTORB
BoaxgonmnpoBOagAa HaAa 9Y4epTekKaXx.

IHle a s 3aHATHA - 3aKpeImnJeHUe H a
PaKTHUKe HM3YyJeHHOIO TeopeTHIECKOTO
aTepuadsd da:
pTaccudpukanusda, 3T eMeHTHh CHCTG®EM, U X
a3HayYeHUeE.

OpMaTH4HUBHEeEe TpeOOBAHUIH, BB O O D
UHCTeM BOoOJgOCHA aOXeHH .

XeMB CHCTEeM BOJOCHAaAOKeHH .
OZJOINPOBOJHBEE BB O JH.

OJOMEpHB e y3Jb, BOJOCUYEeTUYHEKH.
paccHUpPOBKAaAa CcCHUCTeM Ha INODJaHe 3JaHUSH,
pyoms, apmMaTypa U ee pai3MelneHHEe Ha
e TH.

U CTE®€EMEBL NPOTUBOMOXAapHOTO U
OJHUBOUYHOTO BOJAOINDPOBOI/IAa.

Xox paboTH:

CtTangapT ycTaHaBJHUBaeT YCJOBHEEe
rpaduuecKHeEe oOO3HaAa4YeHUS 7 eMeHTORB
BOAOINpPOBOJLZAa B cXeMax M depTexax.

. PasaMepn o0OO3HaAauYUeHUHU B cCcXeMmMax H
yepTexax BOJOIpPOBO/J aAa IpUMEHSTSIOT B
34a4BUCUMOCTH 0T KOMIOHOBEKH 51
HacCchHIONle HHOCTH CXeMB HUJHU uYwepTexa O0e3
coOadTMOI e HUs MacimT ab a. [Tpu
HeoOXOAHUMOCTH VKa3aHU#4d pas3Melnie HHU o
U rab6apurtosB J€eMeHTORB CHUCTG®E€EM,
pasMepH o6o3HauvYeHUIH ONpPUMEHSTIIT B
MacmTabe YyepTexka.

2. Y cJqoBHEEe rpaduuvuecKHUe
oOO3Ha4YeHUS BOJALZOIIPOBOJAaA
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JONycKaeTcd CONpPOBOXJIAAaTHb
O VKBEeHHBMHU, HUPPOBBMHU HUJAHU OYKBEHHO-™
HUOpPOBHBMU oOo0O3HaAaYeHUSIMU,
VTOUYHSSIIIAM U TeXHHUUEeCKYIO
XapaKTepHUCTHUEKY obOo0O3HavYaeMOTO
3J€eMeHTa. Y Kas3aHHEe oOoOO3HauYeHUH
pPa3bsICHSISIOT Ha Y4epTexkax.

3. Y cJao0BHEeE rpaduuvueckKHe
oOO0O3Ha4YeHU S, JTomnmyckKaerTC«Cd, IIpH
HeoOXOIUMOCTH, JOMNMOJHSNITHD Jit r UM U
Yy CJOBHBMHU rpadudecKUMH
0o6O0O3HaAaUYeHUSTIMHU. [TosscHe HU A K
VKa3aHHBM OOO3HAaAaUYeHUSAM HODPUBOLSITCSH
Ha 4epTexax.

4. O6o3HAauYeHUH D 3 e HT OB

I
HaumeHoBagHe

VYcernoBHOE 0D03HAYCHHES

|
1. Bogozabopm

|
1.1. CkBaxxmHa Bomo3abopHan

o

I
1.2. Konomen maxTHEH

S

BOJAOIDIDOBO/IaA

I puHuBEOEHbI
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I
1.2, RKonoasn poaccOopaE

| ]
1 4. Bopoaaop qpyoIoead noms
Ty 30 BT Mk EET

1 5. Boporaoop mopepxonocTood BoaH

1 6. Kaorax [pepexnar) popnaka

2. CoopyatAm 09NCTHE H D906 EMD BIAL

I1.Creames ceRcIEE BOThE

| ]
Z-2, UCTAHTIAR Baso-tHA0

2.3, CraNTEE BOI0HKNERE

I 3. Pesepeyapun

I 3.L. Peaepryap zawprrmaidl

l 3.2, Pempmyap orepermdi

3.3, barras Bam0BInOpEAT

4. Cern

1.1. Bonoassp

4.2, (aapanT TTx*MEDE 0 CETH

l 4.3, EapasT TomewEw 68 OTECTRAL B

I
4.4, MmapanT manscMoMD T4 C5TH

]
4.5, mapanT maneMmqA T4 HTECTIICHHEL

l 4.4, Konoars praopa™opaan

ol ol o 4 || [CIR[E| [S[E T\TI@
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Tema 3. HHxXeHepHOe 0O0OpPDYyAOBAaAaHUE
37 aHHH.
I[TpaxTuugeckoe 3anarue No. 73
KoHcTpyupoBaHUue U BbHYepPUYUBAaHIUE
ceTeu XOMJOAHOTO
BOAZOMNpPOBOJAA HaAa NJaHaX 3JaHUS: g,
pas3sMenieHune o0OOpPYJAJOBAaHUSHI.

Ilean b 3aHATHA: 3 aKpenJeHHUE Ha

Ke H3Y4YeHHOTIO TeoOpeTHUHUYeCKOTO
aJ a-

bukaunuwmsag, 31 eMeHTH CHCTEM, HX
e HHU e.

UHBHBEe TpeOOBaAaHUSI, BHOOD
BOJOCH A aOKeHH .

BL CUCTEeM BOJOCH A aOX®eHHH .
IPOBOJHB € BB O J H.

MepHB € y3Jb, BOJAOCUYeTUYHEKH.
CUPOBKAaAa CHUCTEeM HAa nNJaHe 3JaHUSIHA,
B, apMaTypa U ee pas3MelleHUeE Ha

D O O O T -
2 8 48 = =5 =

e MBl IPOTUBOIMOXAapPHOT O H
BOYUHOTIO BOJAOINDPOBOJIAa.
Bl U PEeXUMB BOJONMOTpPpeOJEeHUH.

IS o B TNS T B - T I = R e B e B o S O B <R B
w28 OO0 OO0 £ 8 m o o R

HJaa onpengeadeHHUsT pacXxXo0aL0B BOIH
X03dHWCTBEHHO — IUThbeEeBHE U
OTHUBOIMMOXapHHB €€ HY XK H.

3agaHue: H a OCHOBAQHUU
e 1 J OXeHHEBH X J a H HH X
OHCTpPYHUDPOBATH U BBHIY€e PTUTDb CeThb
JOJXHOT O BOJOINpPOBO/IaAa H a MmJaHax
AaHUSI, pa3MeneHue 0o0O0OOpPYAOBAaAaHUS: .
TpaccupoBKa BHYTpDEHHEH cCerTH.
A CCHUDPDOBKY BHYTDpPDEeHHE® EH cerTHu
YHUHAQWT OT BOAOpPaAa3OOPHBX OpPpHUOODPOB:
nmJaHaXxX HdTaxelW U paspes3ax 3JaHUGHA

MedawrT MecCTa NpPOKJ amgKHU Tpy®©O,
Namowmux BoaAy K npuobopam (pasBoak®u),
T a KX e CTOSEKOB. Pas3sBoagkmu
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T
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OB TakK, 94TO0OH
pas3BOJOK K
aM OB JHU

Mellle HHUu Hu

3
JI
BH€O6XOZII/IMO VYU THBBATDb
0)

CTOAKHWU HEe AOJXKHB ODOXOIAHUTHSH

epecexarthb

3 A aHu4d, A 0J22KHBI

CTEH Hu

JOMNYCKawIilu X

TpyOoOIOpPOBOJOB.

CTOSAKAax MU3rub6o0B U

B BHU A€ II€eTS¢E€Jdb

aTeJqJbHao,

TaK KaK B HHX

BO3JJYHODIHBE OpPpOOKH,

Ble HapymawT paboTy ceTu. a4

9 KCcCnDTayaTanuu B 3 4JdHHUHIdX C

OB H

M YU CJOM BOmgOpDAaA30O0ODpHE X

3 HAQ YHUTOEJ b HB M

X, Oopo3gax.
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CTBOM TPYOONDPOBOJIOB CTOSHKH

B maxrtax ocob6oe

aramwT B MOHTAXXHDbBX III'da XTaX HJHU

M O2XKH O

BKY DOMEIe HHUU Ha BCeXxX 35Taxacx
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BHUMAaAaHMUE JOJXKHO OBTDbL yageJeHDO
NnpegoTBpPAaAalNle HUID pacIlIpoCTpPaHeHHUSTI OO
HUM OTHS, 3BYyKa U TeXHUKE
Obe3omacHOCTH, AJs1 4eTr o B
MHOTOOSDTAaxXHbB X 31 aHUIX B KaHaJge Ha
KaX/J JOoOM dTaxXe JOJXHB OBTHb
npegycMoOTpeHB guadparmMmbu. [Ipu BeHCOTE
3 Taxa A0 3 M CTOSIKHU He KpensarT, IIpH
Ooadpbpumied BEICOTE CTOSKHU 3aKpenJgsgwOT Ha
MOJOBMHUHE BBCOTHB 3 Ta?xXa.

B MecCTax mepeceuvyeHUd CTOSKGOSB )5
IPYVTHUX BepTHUKA AJDb HEH X TPpyOONODDPOBOMJORB
C HNepeKpPHTHSSTIMHU H a H U X HajJgeBawT
I UJ b 3 B TOJ A JU JUCTOBOH cTaJau
o J1 s npepgoxpaHeHUSH mNepexpPHTHHH OT
CMadyuBaHUSH KOHJJEeHCHUHpYII eHCcd
BJdaroH.

Marumucrtpaamu OpPOKJdAaAbBBAawT a K,
4 TOOH OoO0ObeTUuHUTHDL B Ce CTOSKH 5
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Puc. 2 Thnas Toommocsrs (OgmaTss

TpyoO6bomnpoBO/I,
H a cerTsaXx
pas3mMeniailrT
TeXHHUYECKHEX

OO Jgarmiui
C HUXHEHH

B moagmnodJqabndX,

9 T azx>xXaX
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B MIOJIOUJ b HB X KaHauJax, IO [
YyCTPOUCTBOM CcCheMHOTro ¢Gpu3s3a,
N0 KOHCTDPYKIHUSAIM 3JaHHUHU, HAa

JONyCcKaerTcsd OTKDBHBTasd

@)

K a TpyObomnpoBOJOB. B
J CTB€HHH X 3/ aHUSgX ydacTEKH

T O = ox o0

OBOJOB y BXOJDJOB, 3arpya3o04YHEBE KX
NpoOXOJ SAIH e I 0 1 KPYIHBMHU
UsaMHU, TYHHeJJSIMU,

o

pa3HO VKJaJalbBarThb B
byTasapax I J o

aule HU s MeXaHUYeCKOT O

HHS.

PXHeHW pa3BOJKEe Marumcr TpadJdeu

UHpYyHOTCS Ha 4YepapaxKke 3JaHUZHa,

JKOM BepXxXHero 3Taxa HUJIH B

HHOM NpocCcCTpaHCTBEe

CTBEeEHHB X 3] aHUIH.

COycEkKa B O J HI MaTrucr TpadJau

0)
(@)

b

OJMXHB OHpPOKJAaagbBBaTbCcsga ¢ yKJaoHOM 0,002-
005

< 3 O O

N

1. 0D
9y K a
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b T BI
H a
acec
C OH
M e 4

B CTODOHY BBOJa U JI
a300DHEX TOUYEeEK. B H U XK

S

H U
X ceTH HeoOoOOXOJHUMO YCTaAaHOBHUT
H bl € YyCTpPOHCTBa (TpoHHUKU U Ja
Cc Ipob6GKaMuU AJAS5 COyCKa BOIJBHI).
OCHOBSZ@ IIpPOBEJEHHDO
UpOBEKH CTPOHUTC

a0 s

=

oMeTpHUUYecKasags cxXxemMa, Ha KOTODpO
AI0T MecTa YyCTaAaHOBKHMX apmaTy D H.
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Pac. 3. Tosn nemseoro sessia

KoHTpobHbIE BONPOCHI

1. IIpupoaHbIC HICTOUHHUKHU LIEHTPATIM30BAHHBIX CUCTEM BOJIOCHAOKEHUS,
OCHOBHBIEC TPeOOBaHUS K HUM.

2. IloBepXHOCTHBIC HCTOYHUKHU BOJOCHAOKECHUS, X BUIBI.

3. XapaKTepucTUKa KaueCTBa MPUPOIHBIX BOJI.

4. 30HBI CAaHUTAPHOM OXPAHBI.

5. CucteMa BOOOCHAOKEHUS U €€ OCHOBHBIE DJIIEMEHTEIL.

6. CxeMbl BOJIOCHA0KEHUSI HACETIEHHBIX MTYHKTOB M3 TOBEPXHOCTHBIX U
ITO/I3€MHBIX HCTOYHHKOB.

7. Knaccudukaiusi CuCTeM BOJIOCHA0KEHUS.

8. OCHOBHBIE BUJIbI TOTPEOICHUS BOJIBI.

Tema 37. [IpoekTupoBaHuUe 31aHUI B 0CO0bIX KIMMATHYECKUX YCJIOBUAX.
[T pakTuueckoe 3anarue No74
. U3yyueHue cxXxeM pai3pes3KHU 31aHUHU Ha
oTaeabHBEe OJ OKH,
AHTHCEeUCMHUYEeCKHEe ILIBBH
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IlLe s » 3anaTusa:

31 aHUU Ha
aAaHTUCeHnCM

UH3y4YUThb CXe€eMB Dai3d3pes3KH

oTJaleabHBEe O0J 0KH,

HYeCKHnhe IIBBH.

OOumue cBegeHUGSd

31 aHUu-4 u COOpPYXeHUH s,

mNmpejgHAa3HAaYeHHBL e b BO3BegeHU:d B

aj

Prc. 30.2. Crema pacnofoeHHs XeCcTKOCTH

B IJIAHE 3EHHSA.

0 — PEKOMEHIYEMAR  CHMMETPDHMHAR, 0 — HEPCEOMER-

OYEREA ACHMMETPHYHAE, & — T¢ WE ©  H3ioMom

ﬂ]-l:.-'ﬂ:ﬂ:irH HX CTEH
cedCcCMHUUYEeCKHUX paloHAaX, OTJAHUYAWTCSH O
0 O Bl 4 H BI X DI OM oOocoOeHHOCTE® EH
OoOBbeMHOONJAaHMUDPOBOYHOM
KOHCTDPDYKTHBHOM pelmeHHSTX.

[Tpu NPOEKTHUDPOBAaHHUHU
cedcMOCTOMUEKHKX 3JaHUHU )5 COOpDYXeHHUH
HeoOXOOLZHUMDO obecmeuyuBarThH
CUMMETpPHUUHOEe OTHOCHTEJbHDO U X
r{MaBHBX oOcedW W paBHOMeEpPpHOeE B HOJaaHe
pacunpepgeJageHHe Macc 51 XKeCcCTKOCTE® eH.
HeBBHOOJHEHHeE 3 TOT O yCJOBUH MOXE®EeT
NpuUBeEeCTH K HecoOBDAa/jgeHUHI meHTDpPa
TsAXecCTH Harpya3okKk C e HTDPOM
XKeCTKOCT COOpPYXKeHUHsd (storT ILeHTDP
onpegeagsaertTcs pacImnoJoOXeHHUEM U
e CTKOCTHDbIO pam KapkKaca, CTeH,
MOKDPBHBTHUSH 5 T. p.), 9T O Oy ager
HHTeHCHDPHIIHUDPOBAaTH DPa3BUTMUE
KDPDYTSAUIUX MOMEHTOB B MNOJaHe 3JaHUSI U
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npuBegeT K KOHINEHTpPAaAaULUHU YyCHUJHUH Ha
OTJAe€eJ b HB X HeCyYIHU X KOHCTDPYKILHUSIX.
31 aHUdH B cedcMHUYeECKHZX paumoHax
J. O JI XK H HI HMeThb NIpPpoOCTO®e odyepTaHUeEe B
nnane (Kpyr, KBaapaT, OIPSAMOYTOJDbHUIEK).
He DEeKOMEeHaAYy eTCSHd JeJqaThb K HUM
OPUCTDPOUKH u A CHUMMEeTDHUUIHO
pacmnoJJararcthb JecCcTHH?UYHEH e KJeTEKH.
[IpocTH MU J O JI 2K H Bl OBl T b 51 dacanmgs
3faHUHUH — 6e3 ycCTYODOB U HaaACTDpPOE®EK.

31 aHUuS4 51 COOpDpDYXKeEeHHsd O0J bHIO U
nmJouajmu 3acTpoHKHU, a T aK2Xe c o
CJ OXHBM oOodyepTaHHUEM B mJaHe UJ "
pa3JadJHuYHOH BBICOTOHMH yacTeHu

.u) J}

1 5

Puc. .3, Cxema paspesiv suanHa o0 CTHSRHROA

KOM{MIypaATRed B NMAHE Hi CAMOCTOATENRHBC

OTOEEH.

= HEPEROMEHOPEM O [RIICHHE,  § — PEROMOLIYSMEE

]:I‘_'I.I.Lﬂ.Hj'l:
pacuyuyJeHSISIOT Ha OTCeKHWU NpPpSIMOYTOJbHOH
b opMHB AaHTUCeHUCMHUUYIEeCKHUMH IIB aMH
(puc.l, a). llpeneabHL e pai3mMe pH 37 aHUH
(oTcCeKoOB) B 3aBUCUMOCTHU OT XapakKTepa
UHX HeCymHmUX KOHCTDPDYKIHUHU U pacueTHOH
CeiCMUUYHOCTHU NPUHUMAIWT IO HOPMAaAMM

AHTUCeEeHCMHUYIECKHE I B bl pas3geJqsaT
CME®E?XHEBe OTCeKHH o BCeu BLBICOTE€
31 aHUSAT; IO B OOy CKaeTG¢cCd H e JeJnqarThb
JUINb B GpyHAZamMeHTe. ¥Y¥CTpPpausBawT TakKMUe
IIBH NOCTAQHOBKOHNH MNOTapHBX KOJOHH HUJH

He CyHO U X CTeEeH u, K a K mpasBH.JIO,
coBMeI aiT C TeMIIepaTypHBMH 51
OCagTOUYHBMMU LLIBaAaMHU.

[Ipwu BB OO D e THUIOOB 3JaHUMH b
CTPOUTEJABbBCTEBa B ceHcMHUUYEeCKHEZX
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37 aHUeM UJu OTCe€eEKOM. [1
THOH cedcMUUYHOCTH 9 OaauoB
UsIX BBCOTOMH B TpPHU dSTaxa U O0Je€
ABl U3 JAJ€ECTHMUUYHBX KJeTOK Je.Jalo
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YHOCTDB, Tak K
e Me HHBH H B bl X O ]I U 3 CT
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TeM CaMBIlM.
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5 J. O JI K H bl OBl T b HajgeXHBMH 5
THBMH,; pacnoJagarartcthb U X camenyer
30HB MAaKCHUMAaAaJdbHB X yCHJUIH.
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Puc. 1.
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MepPDONPHUSITH
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1. nmpumep UuJdJeHeHUSTI 3JaHUGH
aHTHUCeHUCMHUUYEeCKHUMH IIBaAaMU

2. 1 eTaJu aHTHCEeHUCMUUIYEeCKHUX CBAI3eHn
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MNonmep WNeHeHnA a0aHns aHTHCORGMUYECKHMI WEBaMU,
1 — aHTHCERCMUYSCKME LB

[Ipumep wuneHeHus 37aHUs HEOOXOAUMO U300pa3UTh CXEMATUYECKH,
M300pa3uB TPU OTACIBHBIX OJIOKa, pa3/IeICHHBIX AHTUCEUCMHYECKUMU IIBAMHU.
JleTanu aHTHCEHMCMUYECKUX TOSICOB M300pa3uTh B Macmrtabe M 1:20. Paszmepst
pacctaButh corjlacHo TpeboBanusiMm CIIJIC. Pucynku HeoOXoIuMO MOAMUCATH U
paccTaBUTh BCE MO3UIIUU.

KoHTpoJsbHBIE BONIPOCHI

YTO HA3BIBAIOT 3€MIIETPACEHUEM?

Kakune noBpex1eH1sl BOSHUKAIOT IIPU 3€MIIETPSCEHUSAX PA3HOW CHJIbI?
Kaxkue paiionsl Poccuu nmoaBepraroTcst 3eMIETPSICEHUAM?
CelicMOCTOMKOCTD 3JaHUM.

Kak npoekThpyroT HaceIeHHbIE MECTa B CEICMUYECKH OMACHBIX palioHaXx?

akrwpnPE

Tema 37. [IpoexkTupoBaHue 31aHUN B 0COOBIX KIMMATHYECKUX
YCJIOBHSAX.
Il pakTu4uecKoOe 3auarue No.7b
2. UWsayueHnunue gertananetd
AHTHUCEeHUCMHUUYEeCKHUHX II0SICOB.
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[le s b 3aHATHSA: H3YYUTh U BEIYEPTUTH CXEMbI JcTalICh
AHTUCENCMHUYECKUX TIOSICOB.
O6bmue cBEeageH”HUAd

Bo Bpems 3emierpscenuii (GyHAAMEHThI 1O CPaBHEHUIO C JAPYTHUMHU
AIIEMEHTaMH 3/1aHUs MOJIBEPraloTCsd MEHBIIMM NOBPEXIeHUAM. OQHAKO HAJEKHO
BBINIOJIHEHHbIE (DYHIAMEHTHl - 3aJIOI MOBBIIIEHHON CEHCMOCTOMKOCTH APYTHX
KOHCTPYKIIUH 3JaHUMH.

Ilog 3maHus ¢ HECYyIIMMHM CT€HaMH HpeIyCMaTpUBAKOT, KakK IPaBUIIO,
JICHTOYHbIE (YHIaMEHTBl U3 KpPYHHBIX OJI0KOB. CelcMOCTOMKOCTh TaKHX
(GbyHIaMEHTOB MOBBIIIAIOT YCTPOMCTBOM IO HUKHEH JIeHTE (MTOAYIIKE) U TIO0 BEPXY
OJIOKOB apMHUpOBaHHBIX MBOB (puc.l, a). biioku yKIanpIBalOT C MEPEeBA3KOU
BEPTUKAJIBHBIX IIIBOB Ha pPacTBOPE HE HMKE Mapku 25. ApPMHUPOBAHHBIC IIBHI
BBITIOJIHAIOT U3 pactBopa M50, B KOTOpBIM YKJIAABIBAIOT YETHIPE IMPOIOJIBHBIX
cTepkHsl auameTpoM 8-12 MM, cBsizanHbIX uepe3 .30-40 cM momnepeyHbIMU
CTEPKHAMM THAMETPOM 6 MM.

B kapkacHbIX 37aHUSX KOJIOHHBI YCTAHABJIMBAIOT Ha OTACJIBHO CTOSIIUE
KeJIe300€TOHHBIE (PYHIAMEHTHI CTAKAHHOTO TUIIA, KAaK U B 3/1aHUSAX, BO3BOJUMBIX B
HECEeHCMUYECKHX paiioHax. B Tex cimydasx, Korga OTAenbHbIE (YyHIAMEHTHI HE
MOTYT MPOTUBOCTOSITh CJIBUTAIOIIUM YCWIHSM CEHCMUYECKUX Harpy3oK, HX
COEUHSIOT C COCeNHMMHU (yHIaMEHTaMH paclopKaMu-cBsa3siMU. B kauecTBe
aCllOpOK MOXHO HCIIOJIb30BaTh (PyHIaMEHTHbIE OalKh, KOTOpbIE KpEemAT K
dbyHIaMeHTaM CBapKOM 3aKJIaIHBIX JIeMEeHTOB (puc.l, 6).

250






Puc.1l. ®ynaaMeHThl CEeiCMOCTOMKUX 3JIaHUMN:

a -JI7Is 3IAaHUH ¢ HECYIIIMMH CTeHaMH; O - KperuieHne (PyHITaMEeHTHBIX 0aJloK K
dbyHIaMEeHTaM 10/ KOJIOHHBI; B — (DYH/IaMEHT Ha IecYaHo-
rpaBUiHON moayike; 1 — apMUPOBAHHBI; OB 2 -)KUPHBIA IEMEHTHBIN
pactBop; 3 - OETOHHBIN CTOJIOUK; 4 - CTaJIbHBIC 3aKIaHBIC JIEMEHTBI;S -
’KeJ1e300eTOHHBIN OamMak; 6 - jxkejie300eToHHast 000MMa-000104Ka; / - IecyaHo-
I'PaBUIHASI CMECH

Bo wusbexanne KOppo3uM CTajbHBIX JeTajedl MecTa COCIUHEHUU
nokpbIBatoT OetoHoM. Hax cTeikamu QyHIaMeHTHBIX Oanok ¢ (yHIAaMEeHTaMu
ClIEyeT yKJIaJplBaTh CHMMETPUYHO OCHU psJla apMaTypHYIO CETKY JUIMHON 2 M U3
crepkHer guamerpoM 8-10 mM. st 34aHWNM  TIOBBILMIEHHOW 3Ta)KHOCTH

q)YHHaMCHTI)I PCKOMCHAYCTCA YCTpauBaTb B BHIAC IICPCKPCCTHBIX JICHT WJIA
CIINIOIIHBIX ITIHT.
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Puc. 30.4. Cxema croabaarbix  QyH/IamMeHTOBR
c BHIHCOHCWMSCKHMY CONIARMH

J — I¥HIAMEHTEl TOU KINKWHHBL, & — AT L0 TOH H i
gy OAMEH U HRL TR/

3 .f' ” '}I} &

Pupc. 3.5 Heranm aHTHCEHCMHYECKNY TIOACOR]

4 — B Herywelt KHPpOMHHOH @ cremse, § — B HCOHSCOYLLCE
ERpOHYHOH CTeHe, | — XxOMYTE OBAMCTPOM O nam, J —
CICHA, I — AHKCPHBKE cRRan, 4 2 OpCOOTBHEC AP -
TYpHEIC CYepsdiH  AdamoTpord L0 12 wM, 5 — 8-
KN Mess ACTENRN, ¢ 2 TACTA NepekpLUiia, 7 — AHTH-
coftenrseiem i weneanfleTommefl nofc

£20
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Puc.3. Jleranu cTeH ceiiCMOCTOMKUX 3IaHUI:;

a -BEPTUKAIBHBIN aHTUCEUCMHUYECKUM 1110B; O - KPEIJICHHE CTEHOBBIX U OKOHHBIX
MaHeJeN B YPOBHE TOPU3OHTAIIBHOTO AaHTUCEUCMUYECKOTO 111Ba; B - AETalb
KPETUJIEHUS] CTEHOBBIX MAaHEJEH K KOJIOHHE B YPOBHE PAJIOBOTO 1IBA; T - KPEIICHUE
caMoOHecCyIIeld KUPIMUYHOU CTEHBI K KOJIOHHE; 1 - MaKJIs WK AIacTUYHBIH
Matepual; 2 - nocka 50X150 mm; .3 - ctanb ToamuHON 8 MM; 4 - OITMHKOBAHHAsI
CTaJIb; S - YTEIUTUTENb; 6- TOPU30HTAIBHBIA aHTUCEHCMUYECKHI 1I10B,
3aIOJHSAEMBbIN 2JTACTUYHBIM MAaTepUaIoM; / -CTaJIbHAs TUIACTUHKA; 8 - IIEMEHTHBIM
pacTtBop; 9 - 3aknagHas Aetanb manenu; 10 - kpenexHsiid yroiok; 11 - ceapHas
ceTka; 12 - KpernexHbIe JIEMEHTHI
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Xon padoThI:

Brrueptuts:

1.

1
2.
3.
4

JIeTaIi aHTUCEUCMHUUECKHUX CBsI3el ( IO BApUaHTaM)
KoHTpoJbHBbIE BOIPOCHI

Kak npoeKTUpYyIOT CIO0KHBIE B IUIAHE 31AHUS?

Kak ycrpauBaroT anTHCeiicMu4ecKue nosica?

Kak ynpo4HstoT NepeKpbITHUs U MOKPBITHS 3AaHUI?

Kak yBenmnuuBaeTcs CTOMMOCTD 34aHUM ITPU IPUMEHEHUN

AHTUCEHCMUYECKUX MEPONIPUATUI?

Tema 37. IIpoekTpoBaHue 31aHUI B 0COOBIX KIMMATHYECKUX YCTOBHUAX.
IIpakTnueckoe 3ansatue Ne 76
3. Pa3paboTka MepoIpusiTUil 0 YKPEIJICHUIO MMPOCAI0YHBIX TPYHTOB.

].[e.m; 3aHATHUA. Hay‘-II/ITBCH p33pa6aTI>IBaTI> MCPOIIPUATHUA 110 YKPCIIJICHUIO

MIPOCAaJ0YHBIX TPYHTOB

Xoa padorhi:

K mpocamoyHbIM OTHOCSATCS TPYHTBI, B KOTOPBIX MOJ COBMECTHBIM
BO3J/ICIICTBUEM BHEIIHEH HArpy3Ku WM COOCTBEHHOIO Beca W 3aMavyMBaHUS
BO3HUKAIOT JOTIOJIHUTEIIbHBIC JIeOopMaIliK, Ha3bIBAEMbIE TIPOCAIOUYHBIMU .

[IpocagouHbiMi  CBOMCTBAMM 4Halie Bcero oO0JafgaroT  JECCHI,
JECCOBUHBIC CYIIECH, CYTJIMHKH, TJIWHBI, MOKPOBHBIE TJIIMHUCTBIC TPYHTHI,
MaJIOBJIA)KHBIE CTPYKTYPHBIE ITECKH, HEKOTOPBIC BHJIbI HACBIMHBIX T'PYHTOB,
MENJIOBBIX OTJIO0XKCHUH .

HomeHkimaTypHbIMH mOKa3aTeIsIMA MPOCAT0YHOCTH, OIPEACIISIOIINMU
BO3MO>XHOCTh TPOSIBJICHUSI ITPOCAJOYHBIX CBOMCTB TPYHTOB, SIBJISIFOTCS
CTEIICHb BIAXKHOCTH & M IIOKa3aTedb IPOCAJTOYHOCTH /1, OompeaeisieMblii 10

bopmyie:
I1=(e.—€)/(1+e), (1)

r7ie e — Kod(pPUIIMEHT TOPUCTOCTH MPUPOJTHOTO TPYHTA; e — KodDPUImeHT
MIOPUCTOCTH, COOTBETCTBYIONINH BIAKHOCTH HA TPAHUIIE TEKYUECTH M| ;
&L = OLYs/Yo, (2)
311€Ch s U Y, — YICIbHBIC BeCa YaCTHUIl TPYHTa M BOJIBI.
[Ipu mpenBapuTENbHONW OICHKE K MPOCATOYHBIM OTHOCSAT TPYHTHI CO
CTEIMEHbI0 BIXHOCTH & < (0,8 M mMokazareieM MPocagoyHOCTH [/, MEHBIIUM

0,10, mpu uucne miactuyHoctu rpynra 0,01 <1 <0,10 mensmmm 0,17 npu
0,10<1_ <0,14 u menbmum 0,24 npu 0,14 <1, <0,22.
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OCHOBHBIMU XapaKTepUCTUKAMHU IIPOCAAOYHBIX I'PYHTOB,
OINPEAEIAIOIMMHU UX Clenu(pUUEcCKrne CBOWCTBA, SIBISIOTCSA: OTHOCUTENbHAS
IIPOCAZIOYHOCTD £, HAYalbHOE IPOCAJOYHOE JABJIICHUE Pg U HadajbHas
IIPOCAZ0YHasl BIAXKHOCTD Oyg|.

OTHocHTEeNbHAS MPOCAIOYHOCTh MPEACTaBIACT COOONM OTHOCUTEIBHOE
coKaThe TPyHTa MpU 33JaHHBIX JIaBJICHUSIX U CTENEHU MOBBIIECHUS BIAKHOCTU
U onpejenseTcs no Gopmyne

&g = (hp - hsl)/hg, (3)

rae hy — BbIcoTa 0o0Opas3una TIpyHTa HPUPOJHOM BIAXKHOCTH, 0OXaroro 0e3
BO3MOXXHOCTH OOKOBOTO PaCIIMPEHHs JaBJICHHEM p, PAaBHBIM JaBICHUIO OT
COOCTBEHHOT'O Beca TPYHTa W Harpy3kd oT (pyHAaMeHTa UM TOJBKO OT Beca
TpyHTa B 3aBHCHMOCTH OT BHJIa PaCCUUThIBaEMBIX Aedopmaruii; hy — BbIcoTa
TOrO k€ 00paslia Mocie 3aMavyuBaHUs €ro /10 MOJHOTO BOJIOHACHIIICHUS NPU
COXpaHEHMH JaBIICHUS p; Ny — BBICOTA TOTO XK€ 00pasla IrpyHTa MpUpPOJHON
BJIQ)KHOCTH, 005kaToro 0e3 BO3MOXHOCTH OOKOBOTO PacUIMpPEHUs AABJICHUEM,
pPaBHBIM JIaBJICHUIO OT COOCTBEHHOTO Beca IpyHTa Ha paccMaTpUBacMoOu
riyouHe.

HavanpHOe mpocagoyHOe AABIECHUE pg) — 3TO MUHUMAIIBHOE JABJICHUE
OT Harpy3ku (¢yHIaMEHTa WIM COOCTBEHHOTO Beca, IPH KOTOPOM
MPOSIBIIIIOTCS. MPOCAJOYHbIE CBOWCTBA TPYHTAa B YCJIOBUAX €ro MOJHOIO
BOJIOHACHIIICHUS. 3a  HaYaJbHOE  MPOCATOYHOE  JIaBJICHUE Pg MPHU
7a00pATOPHBIX HCTBITAHUSX TPYHTOB NMPUHUMAETCS JABJICHHUE, MPU KOTOPOM
OTHOCUTEIIbHAsA MPOCATOYHOCTb &g = 0,01; Tpum MOJIEBBIX HUCIBITAHUSIX
ITaMIIaMu — JaBJICHUE, PaBHOE Mpeiesly MPONMOPIUOHATBHOCTH (Ha Tpaduke
«ocajJka IITaMmra — Harpyska»), TMpd KOTopoM ¢a3a HOPMaJIbHOIO
VIUIOTHEHUS TEpeXOauT B a3y MPOCaTKh M OCajKa IITamIla BO3pacTacT HE
MeHee yeM B 1,5 pasza.

HavanpHast ~ mpocajmodHas — BJIQXKHOCTH g MPEICTaBISIET  coOoi
BJIQ&KHOCTD, TIPU KOTOPOW TPYHTHI, HAXOSIIHUECS B HANPSIKEHHOM COCTOSIHUM
OT BHEIITHEH HArpy3KH WM COOCTBEHHOTO Beca IPyHTA, HAUMHAIOT MPOSBIATH
MpOCaJI0OYHbIE CBOMCTBA. 3a KpPUTEPUHM HAYaJbHOM BJIAXKHOCTU TPH
KOMITPECCHOHHBIX HCIIBITAHUSX NPUHAMAETCSA OTHOCHUTEJIbHAS
MPOCaTOYHOCTh &g = 0,01; Mpy UCHBITAHUSAX LITAMIIAMU — JIABJICHHUE, PABHOE
npefeny  NPONOPLUMOHAIIBHOCTH, TMpPU  KOTOpoM  (aza  HOPMaJbHOTO
YVIUIOTHEHUS MEPEeXOAUT B a3y MpOCaKu.

[Ipn npoekTupoBaHWM OCHOBaHWM M (PYHIaMEHTOB Ha MPOCATOYHBIX
IPYHTaxX YYUTHIBAETCS BO3MOKHOCTD MTOBBIIIEHUS X BJIA)KHOCTU BCIIEICTBUE:

e —3aMayMBaHMS I'PYHTOB — CBEPXY U3 BHEIIHUX UCTOYHUKOB WM CHU3Y NpU
IIOABbEME YPOBHS TPYHTOBBIX BOJ;

e — IMOCTENEHHOI'O HAKOIUICHHWS BJIarM B TPYHTE B CBSI3U C MHOMIbTpAIUEi
ITIOBEPXHOCTHBIX BOJ M SKPAHUPOBAHUEM ITIOBEPXHOCTH;
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— OJHOBPEMEHHOI0 3aMayuMBaHUSI TPYHTOB CBEPXy U MOCTENEHHOTO
HAKOTUICHUS BJIard B TPYHTE.
[Ipocagounsie nedopManuu MOAPA3ASTSIOTCS Ha CIEAYIOIINE BHJIbI

(puc. 1 u puc. 2):

— mpocajka (QyHIaMEHTOB Sy p OT HX Harpys3ku, IPOMCXOAAIIAs B Mpeleax
nedopMupyemMoit 30HbI 1, pacmoJiararoIieiics oT MoAOMBhEI (pyHAAMEHTa 10
INIyOMHBI, HA KOTOPOM CyMMapHbIe BEPTHKAJbHBIC JIaBJICHUS OT Harpy3Kd
dbyHgaMeHTa U COOCTBEHHOTO Beca TIpyHTa paBHbl HadaJlbHOMY
MPOCaTOYHOMY JABJICHUIOPg,

Smax
—  MakcHMajJbHas IIpocajKa TIPYHTOB OT COOCTBEHHOro Beca '8
MPOUCXOJAIIAsl B  HW)KHEW YacTH  IPOCATOYHOM  TOJIIIH hs|,g IpU
3aMayMBaHUH ILIOINAIN IMUPHHOK B, > Hy (cM. puc. 2, 0);
— BO3MOXHAas IpoOcagka TIPYHTOB OT COOCTBEHHOIO  Beca Sy g,
IPOSIBIIAIONIASACS B Ipeaenax Toiaum hy ¢ mpu B, < Hg;
— TOPHUBOHTAJIBHOE TMepeMelieHue Uy (CM. pHC. 2, 8), BO3HUKAIOIIEE IpHU
MPOCaJKe TPYHTOB OT COOCTBEHHOTO Beca B Ipejenax KPUBOJIMHEHHBIX
Y4aCTKOB MPOCAJKU TPyHTA.

MaxkcumaibHast mpocajika TpyHTa oT COOCTBEHHOTO
X

)
Beca '€ xapaktepusyercst (CM. pUC.2,6) TOPHU30OHTAIBHBIM Y4aCTKOM
IPOCaIKH MOBEPXHOCTH IPYHTA D M IBYMs KPUBOJIMHEHHBIME yY4acTKaMu I, Ha

Hax

. by
KOTOPBIX IMPpOCaJiKa UBMCHACTCA OT MAKCHUMAJIbHOU BCIIMYHHBI si.g A0 HYJIA.

R T TIEsT

i "y ™
‘f l; v )
1 i
]

Puc. 1. 3onbI Aedopmanmu mpocaiogIHOTO TPYHTA B OCHOBAHUHU (yHIaMEHTa
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| — nepopmupyemast 30na; || — HeltpanbHas 3oHa; Il — 30Ha mpocanku
IpyHTa OT COOCTBEHHOTO Beca; | — amropa BEPTUKAIBHBIX JaBJICHHHA OT
Harpy3ku (GyHIaMeHTa; 2 — TO e, OT COOCTBEHHOTO Beca TpyHTa; 3 —
dMIOpa TPOCAAKH TPyHTa OT Harpy3ku (QyHgamenta; 4 — To ke, OT
COOCTBEHHOTO Beca TpyHTa

i} Ao il
4 N
iy £ 2
L-:?“-‘l—r"]&”;,-
*
e
L .Y ¥ i

ity I

Puc. 2. O0uuii xapaktep pa3BUTHS Ha 3aMauMBaeMOM IUIOMIAAW (@) MPOCAIKU
TIOBEPXHOCTH TPYHTA (6) M TOPU3OHTAIBHBIX TepeMeleHuid rpyHra (8) 1, 2, 3—
YYaCTKU FOPU30HTAIBHOTO Pa3yINIOTHEHMSI, YILIOTHEHUS U HEUTPaIbHON 30HBI

Bo3MmoskHas mpocajka IMOBEPXHOCTH I'PYHTA Sy g BKIIIOYACT TOJIBKO JBa
KPUBOJIMHEMHBIX y4dacTKa I. ['Opu30HTaNbHBIE MEPEMEIICHUSI MOBEPXHOCTH
IPYHTa MPU MaKCUMaJIbHON MPOCAAKE XapaKTEPHU3YIOTCS HATUYUMEM YYacCTKOB
(em.  puc. 10.2, 8): TOPU3OHTAIBHOTO YIUIOTHEHHUS, Pa3yIUIOTHEHUS W
HEUTPAJILHOTO, KOTOPKIN ITPU BO3MOXKHOU IIPOCAJKE Sy g OTCYTCTBYET.

B 3aBHCHMMOCTH OT BO3MOKHOCTH MpPOSIBJIEHUS MPOCAIOK TPYHTA OT
COOCTBEHHOIO Be€ca T'PYHTOBBIE YCJIOBHUSl CTPOMTEIBHBIX  IUIOLIAJ0K
NOJIPA3JIETSAI0TCS HA JIBA TUIIA:

I Tun — xorna mpocajika TpyHTa NPOUCXOJUT B OCHOBHOM B Ipenesnax
neopMupyeMoit 30HbI OCHOBAHMSI OT HArpy3ku (PyHIAaMEHTOB WM JAPYrou
BHEIIHEW HArpy3KH Sy p, @ IPOCaZKa OT COOCTBEHHOIO BECa Sy g OTCYTCTBYET
WJIM HE MPEBBILIAET 5 CM;

II T — Korma Hapsiy ¢ MPOCAJKON TPyHTA OT Harpy3ku GyHIaMeHTa
B HWKHEW 4YacTH MPOCAJAOYHOW TOJIIM BO3MOXKHA MPOCagKa TPyHTa OT €ro
cOOCTBEHHOT0 Beca boJiee 5 cMm.

OCHOBHBIMHM XapaKTEpPUCTHUKAMH [JI NPOCKTUPOBAHUS OCHOBAHUI H
GbyHIaMEHTOB Ha MPOCAJOYHBIX TPYHTaX, MOJYYECHHBIMU TPU HHKEHEPHO-
re0JIOTMYECKUX U3BICKAHUSIX, SBJISIIOTCS:

e — THUII TPYHTOBBIX YCJIOBUH MO MPOCAT0YHOCTH;

e — OTHOCHUTENIbHAs MPOCATOYHOCTh € MPU OBITOBOM U  (PAKTUYECKOM
JIABJICHUU Ha TPYHT, a MPU U3MEHEHUH (PAKTUYECKOTO JaBieHUs Ooliee Yyem
Ha 0,1 MIIa 3aBUCHUMOCTD €g OT JIaBJICHUS HA TPYHT;

e — BEJIMYMHA HAYAJIBHOTO MPOCAJOYHOTO AABJICHHUS Psi;

e — BCIMYMHA HAYAJIBHOW NPOCATOYHOM  BIIAXKHOCTU (g TOJIBKO  IPHU
MEJIJIEHHOM TOBBIIIEHUH BIAXKHOCTH;
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— wmonaymu gedopmanMu  TpU  €CTECTBEHHOW  BIAXXHOCTH f U B
BOJIOHACHIIIICHHOM COCTOSIHMH E,);
e — KO3(GUIMEHT U3BMEHYMBOCTH CKUMAEMOCTH OCHOBAHUS (L

e — YIeNbHOE CLEIUIEHHE CU Yrojl BHYTPEHHETO TPEHUS (@ MPOCaTOUYHBIX
I'PYHTOB IIPU €CTECTBEHHOW BIAXKHOCTH U B BOJOHACHIILIEHHOM COCTOSIHUY;
e —  YAEINBHOE  CLEIUICHME CHM  Yrojl  BHYTPEHHEIO  TPEHHsS @ B

BOAOHACBINICHHOM COCTOJAHHHN YIUIOTHCHHBIX IIPOCAAOYHBIX TPYHTOB 10
BaﬂaHHOﬁ IIJIOTHOCTH.

Tema 37. IlpoekTUpOBaHUE 31aHUI B 0CO0bIX KIIMMATHYECKUX YCJIOBUAX.
IIpakTnueckoe 3ansaTue Ne 77
4. BrpinojgHeHUE cXeM YCTporcTBa (PyHIaMEHTOB B pailoHax BEYHOM MEP3JIOThI
eab 3aHATHA: HAYYUTH CTYJACHTOB BBINOJHATH pacueT (PyHIaMEHTOB B pailoHax
BEYHOU MEP3JIOTHI
Xoxa padoTbl

3agaya 1. BpINOMHHATH TEIUIOTEXHUYECKUU PACYET TPEXCIOMHOM ITAHENU B
KJINMaTUYECKOU 30HE I'. Xa0apoBCKa.

2| 3 1

80| 50 | 120
1 .BHYTpEeHHUH COM kKene300eToHa
2.Hapy3XHBII CIIOH Kene300eToHa
3.MUHEPAIOBATHBIC TLINTHI

R, > R
, “COIIPOTHUBJICHUC OI'PAKACHHA TCIIIOIICPCIavC

R(;:%,edeRo

* TOJIIIMHA OJHOPOIHON OrpaKIalolIeil KOHCTPYKIIHY;

KoadduimenT remnonpoBogHOCTH MaTepuana JpuHeMmaembii , mo CHull.

KenezobeTon MJIOTHOCTBIO 2500xr/m obOnagaer kodhpurrieHTOM
TerionpoBoaHoCcTH = 2,04B1/M.C

MuHepanoBaTHble TUIMTHI TOBBIIIEHHOW >KECTKOCTH € TUIOTHOCTHIO 200Kr/™M
obnamaet ko3 durmenTom TertonpoBogHocT = 0,076B1/M.C
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R, =é+§=£+ﬁ=o,098+ 0,658 =0,756Bm [ m.>C
A A 204 0,076

R, 1y R) +i;R0 :i+o,756+i=o,115+ 0,756 + 0,043=0,91
as a 8,7 23

H y
P :(tB _tH)'n
At -ag
_(20-(-30)-1_
4.87
R, =2 Rgp = 0,91>1,46 — nesepHo

1,46

BbIBOJ: maHeNb TaHHOM KOHCTPYKIMU B T.Xa0apOBCKE HE MOKET IPUMEHSATHCS.

3agaya 2. Omnpegenutb O0CaAKy NPOMEKYTOYHOM MOAYIIKA CBAalHOTO
¢ynnamenTa. Ocagky NpoMeXyTOUHON MOIYILIKH ONPEIEISIOT 110 (hopMyJie:
n_ Ng 'hn

> T F, @)
IUIOIIAJb OTOJIOBKOB BCEX CBaii;
For -
E- wmonynb nedpopmanuum =40mlla- 1ns rpaHuTHOrO 1IEOHS;
h, —

TOJIMIKWHA ITOAYIIKH.

NZ =R -bl (2); N =600-08-12=576
JIJISE ©3BECTKOBOTO IICOHS;

R. =600x/1a -

b- mupuHa QyHIaMEHTa;

| —

JUTMHA PYHJIAMEHTA;

Sn o 576-2,0 _ 1152
40000 (0,4-0,4-4) 25600

OTBeT: ocajka NPOMEKYTOYHOM MOAYIIKK CBaliHOTO (yHAaMeHTa =4,5¢M.

=0,045m = 4,5¢cm
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YYEBHO-METOJUYECKOE U UTHOPOPMAILIMOHHOE
OBECIIEYEHMUME JUCIUITJINHbI

Pexomenayemas ureparypa:

OcCHOBHBIC HCTOYHHUKH:

1. Apromaru3auusi ~ OpPraHM3allMOHHO-TEXHOJOTHMYECKOrO  MPOEKTUPOBAHMUS B
cTpoutenbeTBe [DnekTpoHHbld pecype] : yuebnuk / C.A. Cunenko [u np.]. — 2-e u3n. —
DIIeKTpOH. TeKCTOBbIE JaHHbIe. — CapatoB: By3oBckoe o6pazoBanue, 2019. — 235 ¢. — 978-5-
4487-0372-0. — Pesxum noctyna: http://www.iprbookshop.ru/79746.html

2. CamoiinoBa, E. M. MHxeHepHass KOMIbIOTEpHAs Tpaduka [DIEKTpOHHBINA pecypce] :
yaebnoe nocobue maisa CIIO / E. M. Camoiinoa, M. B. BurorpanoB. — DIIeKTpOH. TEKCTOBbIE
nannble. — CapatoB : [IpodobpazoBanue, Aii [lu Ap Meaua, 2019. — 108 c. — 978-5-4488-
0428-1, 978-5-4497-0228-9. — Pexum nocryna: http://www.iprbookshop.ru/86702.html

3. Kpacnomékoe FO.B. OcHOBBI NPOEKTHPOBAHUSA KOHCTPYKLMI 3/[aHUii U COOPYKEHUI
[DnexTpoHHbI pecypce] : yduebHoe mocobume / FO.B. Kpacmomékoe, M.IO. 3anoneBa. —
DneKTpoH. TeKcToBble AaHHble. — M. : Unpa-Umxkenepus, 2018. — 296 ¢. — 978-5-9729-

0205-7. — Pexxum nocrymna: http://www.iprbookshop.ru/78228.html

I[OHOJIHI/ITCJII)HI)IC HCTOYHUKU:

1. Pyanes, U.B. IlpoexTtupoBaHue U pacdyeT IPOCTPAHCTBEHHBIX KAPKACOB 3JaHUNA U
COOPYKEHHI B COBPEMEHHBIX CHCTEMax aBTOMATHU3HPOBAHHOTO MPOEKTHUPOBAHUS @ ydyeOHOe
nocobue / .B. Pyaae, M.M. CobomneB ; MuHHCTEpCTBO 00pa3oBaHMs M Haykd Poccuiickoit
Oenepanun, Opendyprekuii ['ocynapctBennsiit YuausepceuteT. - Opendypr : OI'Y, 2016. - 102 c.
. WI., cXeM., Tabn. - bubmmorp.: c. 80. - ISBN 978-5-7410-1610-7 ; To e [DIeKTpOHHBIHA

pecype]. - URL: http://biblioclub.ru/index.php?page=book& id=469600

2. Mypees, II.LH. ManosTaxxublii >Xujaoid AOM: yueOHO-METOJIMYECKOE IOocoOue s
BBITIOJTHEHUST KypcoBoir padoret / ILH. MypeeB, WM.C. CabanmeBa ; IloBomkckuit
rOCYapCTBEHHbII TEXHONOINUYECKUH yHUBEpCHTeT. - Momkap-Omna : IIT'TY, 2018. - 68 c. : ui. -
bubmuorp.: c. 38-39. - ISBN 978-5-8158-1953-5 ; To e [DnexrtponHsii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book& id=483741

3. PenkeBckas, M. II. TexHOnOruss W OpraHU3alUs CTPOUTEIHHOTO IPOU3BOJICTBA.
KypcoBoe u numiomMHoe npoekTHupoBaHue [DneKTpoHHbIH pecype] : yueOHoe mocobue / M. IL.
PookeBckas. — DOIEKTpOH. TEKCTOBbIE JaHHble. — MuHCK : PecnyOnukaHCKH HWHCTUTYT
npodeccuonanbHoro oopazosanus (PUII0O), 2016. — 292 c. — 978-985-503-557-3. — Pexum
noctyna: http://www.iprbookshop.ru/67754.html
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