Oy Crno CO YPAINIbCKUA KOMNEMDK CTPOUTENIbCTBA, APXUTEKTYPbI U
NMPEOANPUHUMATENBCTBA

MUK HAYEPTATENbHOWU FTEOMETPUN U UHXXEHEPHON NPA®UKU

METOAMYECKOE NOCOBUE NO AUCLUUIMITUHE «VlH)KeHepHail rpaq)vu(a»
ANs CTYAeHTOB No cneynanbHocTtu 2701.03

Mo paspeny «CTPOUTEJIbHOE YEPYEHUE»
Tema: «APXUTEKTYPHO — CTPOUTESIbHbINA YepPTeX»

BeinonHunu: npenog. H.L. LibiraHkoBa
H.B. Becenosa,
H.C. OKOHUMWHMKOBA
o .M. AHUCKMH
/ CKUHa

ExaTepuHOypr
2006




1. OBLUYNE CBELEHMS
O CTPOUTEJIbHbIX
UEPTEXAX




e CmpoumersibHbIe YepmeXu-

yepmexxu, coaepXaline npoeKLMOHHbIE

N300pakeHnst CTPOUTErNbHbIX OOBLEKTOB
Mnnm KnUX Yactem wun apyrme AaHHble,
HeoOxoOoMmMble A1 UX BO3BeOeHUd, a
TaKke [ON9 U3roTOBMNEHUSI CTPOUTENbHbIX
N3gennm n KOHCTPYKL K



KpaTkue cBegeHnsi 06 OCHOBHbIX apXUTEKTYPHbIX U KOHCTPYKTUBHbIX

Abitobon mpyd
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OcHoeaHue- Criovi rpyHTa, Ha KOTOpbIN
onuparoTcs PyHOaMEHTbI U KOTOPbIV
BOCMNpMHMMAET BecC 3aaHna. OCHoBaHWS
ObIBalOT €CTECTBEHHbIE (TPYHT) U
NCKYCCTBEHHbIE (CBau 1 T.N.).

®yHOaMeHmMbI — 3TO YacTb 30aHUsi, KoTopas
HaxoAMTCs B 3eMI1e U Ha KOTOPYHO onupatoTcs
CTEHbI UNW KONMOHHbI. PyHOAMEHT CIY>XUT AN
nepegayv u pacrnpeneneHusl Harpysku ot
30aHUS Ha IPYHT.

Ommocmka - cnyxuT ans oteoga
aTMoCepHbIX BOA OT CTeH 3gaHns. LLnpuHa
OTMOCTKM OImkHa 6b1Tb Ha 200Mm GonbLue
BbIHOCA BEPXHErO KapHM3a 34aHns, HO He
meHee 500MM, yKNoH oTMocTKN 1-3%.

LJoKosib - HUXKHSAS YacTb CTEHbI Haf
yHAaMeHTOM [0 YPOBHS Mona NepBoro araxa.

lMepembiyka — y4acTOK CTEHBDI,
PacronoXXeHHbIN Mo OKOHHbIM, ABEPHbLIM UMK
BOPOTHLIM NMPOEMOM.

CmeHbI - orpakgaroT NOMELLEHNE OT BHELLUHNX
TemnepaTypHbIX U aTMOCHepPHbIX BO3OENCTBUN.

lNepe2opodku - pa3nensitoT BHyTpeHHee
NMPOCTPAHCTBO 34aHNs B Npedenax ataxa Ha
oTAenbHbIE MOMELLEHMS.

Mepekpbimus - pasnensoT 3gaHue Nno BbiCoTe
Ha 3TaXW UINN OTAENSAOT BEPXHUIA 3TaX OT
yeppaka.

KapHu3 - ropu3oHTarnbHbIN NPOUIMPOBaHHbIN
BbICTYN CTEHBbI, CryXaLumin ons oteoga oT
NOBEPXHOCTEN CTEH aTMOCEPHbIX OCaOKOB.



CTeHbl

CTeHbl — N0 Ha3HA4YeHMIO N PacnonoXeHUO pasaensaTca Ha:
 HapyxHble - orpaxgatT noMeLleHne OT BHELLHeN cpeabl
e BHyTpeHHMe - oTOENSAT OQHN NMOMELLEHUA OT APYInX.
CTeHbl MOryT bObITb:

* Hecywue — nepegatot Ha yHOAAMEHT Harpysky oT CO6CTBEHHOIO
BecCa U BblLLe fiexallnx KOHCTPYKLUM.

 CamoHecyLwume - nepenarot Ha oyHOAMEHT Harpysky TOJSIbKO OT
CcoBCTBEHHOIO Beca.

e HaBecHble — COCTOAT U3 OTAEMbHbIX NIUT UNKW NaHenewn,
KPEnsTCH K KONOHHaM U Harpysky oT cobCTBEHHOIO Beca
nepenaroT Ha KONMOHHBI.



OcobeHHOCTU (hopMMpPOBaAHUA CTEH U3

65
no
[

200

250 | 250

320

Knpnu4a

I | I |

290

290

250

|
20 250 250
10\l
640

\L0
770

10

e TonwmHbI CTEH U NPOCTEHKOB N3 CTAaHOAPTHOIO
Knprnmdya MorytT UMeTb criegyrLine 3Ha4eHuA.

a) 380 MM — nNpwu Knagke cTeH B 1,5 Knpnuya;

6) 510 MM — Npu KNagke CTEH B 2 KUPNn4a;

B) 640 MM — npu Knagke CTeH B 2,5 KUPNn4a;

r) 770 MM — Nnpu NpuKNagke B TPU KMpnuya




CTeHbl NpnBA3bIBAOT K KOOPpAMHALUMOHHBIM OCAM. ﬂpueﬂska oripegendetr pacCrtoaHne
oT KOOpﬂ,MHaLlMOHHOVI ocn ao KOOpLI,I/IHHLI,VIOHHOVI NJIOCKOCTU 3remMeHTa 3aaHn4.
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MoaoynbHaa KoopanHauua pa3mMmepoB B
CTPOUTENLCTBE

* MoaoynbHaa KoopanHauua pasmepoB B
ctpoutenbcTBe (MKPC).

* MKPC npepncrtaBnsaet cobol COBOKYMHOCTb
npaBun KoopanHauum pasmeponB
NSIaHNPOBOYHbIX, 0O EMHO-NNAaHUPOBOYHbIX U
KOHCTPYKTUBHbIX 3NIEMEHTOB 34aHUN,
COOpYXXeHu Ha basze Mmoaynsi.

* B KadecTBe OCHOBHOIro Mmoayna npMHUMatroT
BenmduHy 100 mm, obosHavaemyro byksoun M.
Ha 6a3e ocHoBHOro moayns M obpasytoT
MOAYIN YKPYMNHEHHbIE U OPOOHbIE.



* YKPYMNHEHHbIE MOOYIIN:

6000, 3000, 1500, 1200, 600, 300, 200 mm,
KoTopble 0603Ha4aTcA cooTBeTCTBEHHO 60M,
30M, 15M, 12M, 6M, 3M;

 ApobHble mogynun: 50, 20, 10, 5, 2, 1 wmwm,

obo3Havyaemble cooTtBeTrcTBeHHO 1/2M, 1/5M,
1/10M, 1/20M, 1/100. MogynbHasa koopanHauus
pasMepoB MNpuUMeHsieTcsl B  0bsizaTeNibHOM
nopsigke npu nPOEKTUPOBaAHUN N CTPOUTESNBLCTBE
30aHUN U COOPYXEHUU, TMPOEKTUPOBAHUUN W
N3rOTOBMNEHNN CTPOUTENBHbLIX KOHCTPYKLUN W
n3genumn.



LLIAT, TTPOJIET , BbICOTA 3TAXA

PaccTosiHue mMexay (pa36I/IBOLIHbIMVI) KoopaAnHaunOHHbIMU OCAMU Ha MNiaHe Ha3blBa€TCA wacoM.
LLlar moxeT 6bITb npoaoribHbIM UM NornepeyHbIM.

PaccTtosiHne mexay (pasbnBoYHbIMU) KOOPAMHALMOHHBIMU OCAMU B HanpaBieHUHU,
COOTBETCTBYHOLLEM MPOSIETY OCHOBHOM HECYLLEN KOHCTPYKLMN NEPEKPLITUA (NPOroH, puUrenb)
NN NoKpbITUA (dbepMmel), HasbiBaeTca nposiemom. [poneT MOXeT coBnagath C LLarom.

Bbicoma amajka - 3TO pacCTOsiHME NO BEPTMKANM OT YPOBHS Nona AaHHOro ataxa go nona
crnepyroulero ataxa (paccrosiHme OT rnona o nona).

HomuHanbHbIM pasmMep - 3T0 pasmep Mexay ocsMU 3haHus. |
KoHcmpykmueHbIM pa3mMepoM ABNSETCS NPOEKTHbIN pa3Mep | CTponUTenibHOM KOHCTPYKLNK
HamypHbIl pa3mep - 3TO (pakTUYECKUIN pasMep U3genums ¢ y4eTom Jonycka.

r !
Lt} &y

KOOPAUHAUMOHHAR
‘OCb

KOOPQAMHALIMOHHAS
OCb

N

2\, OBLEMHO-NNAHUPOBOYHbLINA
N \?HEMEHT‘

\\ X-5 PUIESDb L

"y

CTOWKA
KAPKACA

KOHCTPYKTUBHbLIE
ANEMEHTHI

NAHENb
NEPEKPLITUA |




1. NpounsBegeHne wara Ha NPOSIET - NSTAHUPOBOYHBLIN 3NIEMEHT
L x N=MN3

2. lNpounsBeneHne Lwara Ha MNPONET U Ha BLICOTY dTaXa - OOBLEMHO-
NSIAHNPOBOYHbIN 3NIEMEHT

LU x N x H= OlN3




OCHOBHBbIE HYEPTE>XXU 3AHUA

UepTexun nnaHoB, doacagoB U pa3pes3oB 34aHUN SABMNSATCA OCHOBHLIMU, T.K. OHU OatloT
OCHOBHOE NpeacTaBneHne o 3aaHnn.

TMJ1AH 3JAHUA - paspes ropn3oHTanbHOM MOCKOCTbIO, MPOBEAEHHON YePE3 OKOHHbIE U
OBepHble NPOeMbl HECKOSbKO Bbille NOL4OKOHHWKA UM Ha BbICOTE O4HOro MeTtpa oT
3aJlaHHON OTMETKMU.

PA3PE3 3[JAHUA - nasbiBaeTcsa [MOTNEPEYHDBIM, korga cekyliasi nnocKoCTb
nepneHauKynapHa K NpoaosibHbiM CTEHAM.

PA3PE3 3[JAHUA - HasbiBaeTca NPOLOJIbHBLIM, korga cekywasi nfiockoCcTb
napannensHa NpoaosibHbIM CTeHaM 34aHuS.

PACA/bI - Buabl 30aHns crnepeau, c3aaun, cnpasa u crnesa.

KPbBILLIA - 3TO COBOKYMHOCTb KOHCTPYKTUBHbIX 9fIEMEHTOB, 3aBepLUaloLLnX 30aHne, U
3alymLaoLWmx ero ot BHelWHen cpeabl. OHa COCTOUT U3 BOOAOHENPOHULIAEMOWN
000104KM — KPOBMN U NOAAEPXKUBAIOLLNX €€ HECYLLNX 3fIEMEHTOB.

KOHCTPYKTUBHbIW Y3EJI - netanb nnaHa unu pa3pesa, BbINOfIHEHHas B 6onee
KpyrnHoOM MacLwutabe, 4em OCHOBHOE M3obpaxeHune.



YcnoBHble rpadonyeckmne o003HaA4YEHUSA U
N300paXeHnst Ha CTPOUTENbHbIX YepTexax
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2. NOCJIE4OBATEJIbHOCTb
BbITTIOJIHEHUA SALAHUA




NOCJIE4JOBATEJIbHOCTb BbIIMNOJIHEHUA 3AOQAHUA

O3HakoMbTECH C JaHHBbIM MOCOOMEM U ¢ 3aaHneM, NPeasIoXXeHHbIM As
NCMNOSTHEHUS

[MogroToBbTe Bymary ans vyeptexa dpopmat A2 n A3: HaHecuTe nuHUK oopmarTa,
paMK1 1 OCHOBHOW Haanucu

BbINnonHUTE 00LLY0 KOMMOHOBKY YepTexa C y4eToOM MacluTaboB n3obpakeHnn,
pasMepHbIX NMUHUN, KOOPANHALMOHHbBIX OCEN 1 Ha3BaHNN N300paKeHNI

[MpmepHas komnoHoBKa nuctoB: A2 n A3

dacan Paspes

Inan ¥poEH

ITnan zen

OcH. Hagm. OcH. Hamm

MPUMEYAHUE: INpn BbINOSIHEHNN CTPOUTENBLHBLIX YepTeXen NPUMEHSIOTCA
cneayowme maclutaosi:
0, 1:100, 1:200, 1:400, 1:500 - onsa nnaHoB, dacagoB U pa3pe3os
.10, 1:20 - 4ns KOHCTPYKTUBHbIX Y3I10B.

1:50,
1:5, 1
1:200; 1:500; 1:800; 1:1000 - gna nnaHa KpoBNM.



3. BBIYEPYUBAHWE IJIAHA 3AHUA




3. [1OPAJOK BBIYEPYUBAHWA TJIAHA 34AHUS

[Mocne obuien KoOMNOHOBKKU Nucta doopmata A2 NpuCTynaem K BbldepumMBaHMIO NnaHa
3gaHus.

3.1 HaHocuMm KoopaMHaLMOHHbLIE OCU CTEH UMK KOSOHH. [1pn 3TOM OCKn, pacnosioKeHHbIe
BOOMb 30aHNSA,  MapKUPYHT CHM3Y BBEPX DyKBaMKn pycckoro andgasuTa, a ocu,
npoxogsime rnonepek 3gaHns, - crieBa Harnpaso - apabcknumn undppamm. Lindpsl 1
BykBbl, 0003Ha4atloLmMe OCK CTEH, HYXXHO nucaTtb wpudtom Neb B Kpyxkax
anameTtpom (6...12) mm. Mapku KOopaANHALMOHHBIX OCEN, Kak NPaBuo, BLIHOCAT Ha
HUXXHIOKO U NIEBYIO CTOPOHbI NilaHa.

3.2 HaHocum TONWWHY HApyXHbIX CTEH, BblHEepPYMUBaAEM KOJTOHHbI, cTonbsl, BHYTPEHHUNE
KarnnTtalribHbl€ CTEHblI B COOTBETCTBUI C NMPUBA3KOUN 3J1IEMEHTOB K OCAM.

3.3 BbluepumBaem neperopoaku.
3.4 HaHoCuM OKOHHbIE N ABEepHble NPOEMbI B CTEHAX U Neperopogkax, nokasbiBaem

HanpaBneHne OTKPbIBaHUS ABEPEN. YTON HaKnoHa nofioTHa ABEPU K NITOCKOCTU
CTeHbl 45°.

3.5 HaHocum caHTexHu4yeckoe u npodee obopyaoBaHue.
3.6 HaHocum HeobxoauMble pasmepHble NUHUN.

3.6.1 lNpoBogMm BHELLHME pa3MepHble NUHUK (LenoYvkn) ¢ paccTodaHuem (7...10) Mm
Mexay HuMn. lNepeas pasmepHasi NMHUSA NpoBoaMTCs Ha pacctosHun (15...20) mm oT
KOHTYypa nraHa.

Ha ﬂGpBOI?I pa3mepH0|7| JIMHUN NPOCTaBNA0T pa3mMepbl OKOHHbIX U ABEPHbLIX NMPOEMOB U
NMPOCTEHKOB MeXAYy HUMMN.

Ha BTOpON - pasmepbl MeXay CMeXHbIMU OCAMU; Ha TPETLEWN - pa3Mepbl Mexay
KpaHUMU OCAMMW.

3.6.2 BHyTpeHHMe pa3mMepHble JIMHUM NPOBOAAT Ha paccToAHuM (8...10) MM OT CTeHbI
NN neperopoakn. Ha HMx npocTaensaoT: pasmepbl MNOMeLLEeHU, TONWMHbI
NneperopogoK U BHYTPEHHUX CTEH, pa3Mep NPUBA3KM NPOEMOB B Neperopoakax K
BrvKanwmm NOBEPXHOCTSIM CTEH.




3.7 Pasmepbl Ha nnaHe npocTtaenainTca B MM. CTpenkn Ha KOHUaxX pasMepHbIX NUHUNA
peKoMeHOyeTCs 3aMeHNTb Ha 3aceykun, OfMHA KOTopbIX (2...4) MM, yron 45°.

BbicoTa pasmepHsbIx yncen 3,5 MM. BbICOTHbIE OTMETKM Ha NfiaHax HaHOCAT B
NPSAMOYrofIbHUKE UMK Ha MOJSIKE NIMHUN- BbIHOCKWU. B 3TUX criydyadax oTMETKU
yKasblBatoT co 3Hakom " + " unn " - ". Hanpumep: +1,500 nnn -0,150

3.8 B kaxgom rnomMewleHum Ha nnaHe ykasbiBaloT nnoLwagb KOMHaTbl B KBaapaTHbIX
METpax, pacnonaras ee B NpaBoM HMXKXHEM YrIly KOMHaTbl. Llndppbl HaHOCAT Han
yepTon 6e3 yKkasaHus eauHuL, nsmepeHust, Hanpumep: 26.3

3.9 JInHnn obBOAKM NnaHa: CTeHbI, KONMOHHbI, CTONObLI 0OBOAATCA TOSMLLMHON S
g)/,6 ... 0,8)Mm, neperopookm - S/2, Bce ocTtanbHoe (OKHa, ABepU, 0bopyadoBaHMKE) -
3.

3.10 LWTpnxoBka maTepuana CTeH, eCfin OH OAMHAKOB, HE BbIMOSTHAETCA. Ecnu cTeHbl
KMPNUYHbIE, @ KONMOHHLI X/0EeTOHHbIE, TO cneayeT ykasaTb Matepuan KonoHH. Ecnn
Kapkac X/ 6eTOHHbIN, CTEHbI N3 NAHENEN, TO LTPUXYIOT KUPMUYHbIE BCTABKWU, €CIN
OHU NMEKTCH.

3.11 HasBaHue nsobpaxeHusi BbIMOAHAETCS MO TUNY:
IMnaH /ons ogHosTaXHbIX XKUMbIX M OBLLECTBEHHbIX 3AaHWI/:
NMnaH NepBOro 3TaXxa /ana manoataxHbix 3gaHnn/;
NMnaH 2-9 3TaXew /ans TMNoBbIX 3TaXel MHOFO3TaXKHbIX 30aHWIA/;

NnaH Ha oTMm. +3,600 / ons npombIwneHHbIX 3aaHKIA/.
PekomeHayeTcs cTpo4HbIn WwWpndT Ne7. Hagnucek He nogyepKkmuBaeTcs.

3.12 Ha nnaHe cnepyet aatb (wWpndptom Ne5 CTpOoYHbIM): Ha3BaHME NOMELLEHNN
(MCKNIOYEHME - NNaHbl XUnblX 34aHnin). Ecnn HasBaHUs BbIHOCATCS B crieyuarnbHyo
9KCNIMKaLUmMo NOMeELLLEHMIN, TO HEOBXOAMMO NPOCTaBUTb HOMEpPA NOMELLEHUN (B
Kpy>XKax anameTtpom 8 mm wipndptom Neb).

3.13 JlecTHMLy Bbl4epYMBaTbL OQHOBPEMEHHO C NMOCTPOEHNEM ee Ha paspese.
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4. BBIYEPYUBAHUE PA3PE3A
3AHUS




4. [TOP5JOK BBIYEPYUBAHUS PASPE3A 3[0AHUA

4.1 OnpenensiemM rnosioXXeHne cekyulen nIockoCT!U, HAHOCUM Ha MnaHe
NMHNIO CEYEHMS, YKa3blBaeEM HanpaBneHue Barnaga n obosHavaem
paspes3 apabcknumm umdpamu.

4.2 NpoBoaum BepTUKaNbHble KOOPANHALNOHHbIE OCU OCHOBHbIX
HECYLLMX KOHCTPYKUUIN (CTEH N KOSTOHH) B COOTBETCTBUM C NSIAHOM U
HanpaBfeHMeM B3rngna, 3agaHHbIM Ha CeKyLen NioCKOCTM.

4.3 lNepneHOnKynsapHO OCAM npoyvyepynBaem ropusoHTasribHbIe NIMHUA
YPOBHEWN: MOBEPXHOCTM 3EMIIU, MOSia BCEX ITaXeEW, YepaadHOoro
nepekpbITUL, KapHU3a.

4.4 HaHOCMM TOHKMUMU JIMHUAMW TOMLLMHBI HAPYXXHbBIX U BHYTPEHHUX CTEH,
neperopook, KOTopble NonaaatoT B paspes, a Takke BbICOThbl
MEXOYITaKHbIX U YepaayHbIX NEPEKPbITUA, KOHbKa KPbILLW.

4.5 B Hapy>XHbIX 1 BHYTPEHHUX CTEHaX, Nneperopogkax Hame4yaem
OKOHHbIE U ABEPHbIE NPOEMbI.

4.6 PaccuntbiBaemM 1 Bbl4epymMBaeM NIECTHUYHYIO KITETKY.

4.7 OTMeYyaeM 1 BblYepUMBaEM BbIHOCHI (OT CTEH) KapHM3a U LLOKOSIS,
BbliepymMBaeM CKaTbl KPbILLN.

4.8 BblyepunBaem rnpoemsbl, KOFIOHHbI U Apyrne SrieMeHThl,
pPacrosioXXeHHble 3a CeKyLLlen MNOCKOCTbIO.



4.9 NpocTtaHoBKa pasmMepoB:

NpocTaBnNsgemM pasmMepbl PaCCTOSHUU MeXOY CMEXHbIMU U KpanHUMM
KOOPAMHALNOHHLIMU OCAMWU, OCU MAPKUPYHOTCH B COOTBETCTBUN C MiaHOM,;

HaHOCUM HapY>KHY0 BEPTUKANbHYH LIENOYKY C pasMepammn NpoeMOB U NPOCTEHKOB;

[laeM BbICOTHbIE OTMETKWN YPOBHS 3€MIU, HUXKHEN NMITOCKOCTU KapHM3a, KOHbKa
KpbILLK, NapaneTa (CHapy»u) 1 OTMETKN YMCTOro Nnomna aTaxxen, NoTorika BEpXHEero
aTaka BHYTpU pa3pesa;

OTMETKWN NPOCTaBnsieM no TUny: +3000

* [aeM pasmepbl BbICOTbl ABEPHbIX MPOEMOB BO \
BHYTPEHHMX CTEHaX U neperopoakax. é:, v 31]
(cMm. npunoxeHue 1) x |
4.10 [lna yTOMHEHUA KOHCTPYKLUMI MOKPLITUNA, & Ly 4&
KpPOBKX, OTMOCTKU N OPYrUX MHOFOCITOMHbBIX KOHCTPYKLINK o

aenaroT BbIHOCKK B BUAe "ataxepok". NocnegoBaTenbHOCTb HAAMUCEN K UIL4E) IbHBIV

Crnoam AOoJrnKHa COOTBETCTBOBATbL MOCI1eoBaTESIbHOCTU UX |/|3o6pa>|<eH|/|s=| Ha 4YepTexe
CBEPXY BHUS, nnéo B HarpaBJIEHNN CTPEJIKWN.

4.11 HassaHve nsobpaxeHus sbinonHsercsa no tuny: Paspes 1-1
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Ctaguu BbluepuMBaHuA pa3pesa




NMPAKTUYECKAA PABOTA

«[MJTAH Y PA3PE3 10 JIECTHUYHOU
KJIETKE»




BbiyepyueaHue nnaHa u pa3pe3a JIeCMHUYHOU KJIemKu

JlecTHUUBI ABMAIOTCH OTBETCTBEHHOM YaCTb0 MHOMO3TAXXHOIO 34aHUA, TaK Kak CITy>XUT He
TONbKO AN COOBLLEHUS MEXOY dTaxXaMu, HO 1 AN 3BaKyauun npu noxape unun gpyrom
aBapuvnUHOU CUTyaumu.

JlecTHUUEI B 30aHMsX pa3MeLwlaroT B cneymanbHbIX NOMELLEHUAX, KOTOPble Ha3blBakOTCS
NEeCTHUYHbIMUK KreTkamu. JleCTHUUbI NpeacTaBnsaoT cCOO0M HECYLLNE KOHCTPYKLNMN,
COCTOSILLME U3 HAKMOHHbIX CTYNeH4YaTbIX 3/IEMEHTOB - IECTHUYHbIX MapLUueun n
rOPU30HTasbHbIX MJIOCKOCTHbLIX 3N1I€EMEHTOB - NEeCTHUYHbIX MowaaoK.

[1o Ha3Ha4YeHUo nx noAapa3gendaroT Ha OCHOBHbIE, UJTA TT1aBHbIE, U cny>|<e6Hb|e, nnn
BCromMorartersibHble.

Mo Matepuany neCtHuubl nogpa3gendroTcAa Ha Xene3obeToHHbIe, AepeBAaHHbIE N CTallbHbIE.

[To cnocoby n3rotoBneHna pasnuyatoT COopHbIE U MOHOSTUTHLIE Xerne3obeToHHble. B
HacTosiLee BpeEMS, B OCHOBHOM, pacnpocTpaHeHbl COOPHbIE JIECTHULbI.

Mapw npeacTtaBnsieT coOoM KOHCTPYKLMIO, COCTOSALLYIO 13 psiaa cTyneHen. B cocTaB mapluen
BXOOAT orpaxaeHusi. BolcoTy orpaxageHun npuHumatot B npeaenax (90...95)cm. Hecywme
3IEMEHTbI MapLLa CBOMMN KOHL @MU ONMPatoTCA Ha HECyLLME SN1IEMEHTbI NoWwaaokK -
nrowanoyvHble 6ankn. B coBpeMeHHbIX 34aHnAX NeCTHULbI MOHTUPYIOT B OCHOBHOM U3

KPpynHoOpa3MepPHbIX UEeJIbHbIX NNECTHUYHbLIX MapLue|7| N NNOLAA0K. OTU 3MNEMEHTHI

N3roTaBnmMBaloT N3 xxenesobeToHa.
{IBYXMAPUEBAR NIECTHULIA U3 XPYNHOPAIMEPHBIX NEMENTOS

NPOMEXYTOUHAR
NECTHUYHAR NNOMAKA

ITAKHAR
NECTHAMHAR NNOWAAKA

NECTHUYHbIFK MAPL

JTAKHAR
NECTHUYHAR NNOUARKA



B 3aBucumocTn ot Ymicna M8pLIJ€I7I, HaXxogALLNXCA B npefenax BbiICOTbl OAHOINO 3Taka,
JIECTHUUbI OENAT Ha OOQHO-, ABYX- N TpEeXMapLueBbIe.

Bbicota nogbema o,u,HomapLueBoM J1IeCTHNLbI PpaBHa BbICOTE 3Taxa.

Y AByXMapLueBOW NecTHULbI BbiCOTa NoAbeMa O4HOMo MapLla NpUHUMaEeTCs paBHOW
NONOBMHE BbICOThI aTaxa. LLUnpnHy mapluen obeidHO 6epyT B npegenax 90-240cm, ans
BCriomMoraTesrbHbIX NecTHUL- He meHee 90cM, Ana OCHOBHbIX NecTHUL- He meHee 105cm.
JleCTHMYHBIE MapLUn ycTaHasnueatoT ¢ yknoHamu: 1:2; 1:1,75; 1:1,5 n 7.4. B mapuie
ponyckaetcst He meHee 3 1 He 6ornee 18 ctyneHen. Kaxkabin mapLw Ang ogHon m3
NEeCTHUYHbIX NNoLwanok byaet BOCXOASALWMM, T.€. NOAHUMAIOLUMCA BBEPX, a APYron —
HUCXOOSALLMM, T.€. OnycKaroLWmnm BHN3. CTyNeHN NEeCTHUL, XapaKkTepusytoTCcsl BbICOTOM
noacTtyneHbka h n wupuHbel npoctynu b. JleCcTHMYHbIE NNowaakn, ycTpamBaeMble Ha
YPOBHE Ka)XJoro ataxa, HasblBaloT 3TaXHbIMU, a MEXAY aTaxXaMu - MPOMEXYTOYHbIMU.
LLUnpMHY NeCTHMYHbIX NOWaaoK NPUHUMAKOT He MeHee LWMPUHbLI MapLla u He meHee 1200
MM, B 34aHMAX ¢ NnddTamMu NNoLWaakn A0MKHbI ObiTh LWUMPUHOM HEe meHe 1600 mm, a B
oonbHUUax- He meHee 1900 mm.

[ns Toro, 4ToObI ONpPeaennTb pasMepbl NECTHUL, U NECTHUYHBIX KNETOK, B KOTOPOW OHM OyayT
pa3MelLeHbl, HEOOXOAMMO 3HaTb BbICOTY 3Ta)ka U pa3Mepbl CTYNEHEN.

NHorga B 3gaHusix na C60prIX ANNEMEHTOB MOHTa>XHbl€ CXEMbl YCTAHOBKN U Orpa>KaeHn4
BbIMNOJMTHAKOT OTAEJIbHO.

YepTex KpynHOGMOYHOW NeCTHULbI U3 COOPHbLIX MapLlen 1 NNowaaokK

BEPXHAA ®PU30OBAR
CTYNEHL

220 10 1000;1300; 1600, 1900 .4 20
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lMpumep pacyema necmHuybl U IeCMHUYHOU KilemKu

Onpegenutb pasMepbl ABYXMapLUEBOW NECTHULbI XUOro JoMa, eCin BbicoTa dTaxa pasHa 3.0 m,
lmpuHa mapLua 1.2 M, yKnoH nectHuubl 1:2. PaccmoTpum pacyeT u nocnenoBaTesibHOCTb
BblYEPUNBAHUSA NTECTHULIbI U NECTHUYHOW KNETKU, COCTOSLLIEN N3 MapLUEN U NNOLLAA0K

[MpyMmeM WprHY NpocTynu (rOpU3oHTaNIbHOIO arnemMeHTa ctyneHn) a pasHon 300MMm, BbICOTY
noAactyneHka h (BepTvkanbHOro anemeHTa) pasHon 150Mm.

LLUnpnHy nectHn4Homn knetkm B, Mm onpegensem no gpopmyrne:
B=2b+100, (1)
roe b — wupuHa mapwa, mm
B=2x1200+100=2500mMm
BbicoTa nectHn4yHoro mapwa H\2 pasHa 1500mm.

KonunyectBo noacTtyneHkos B OAHOM MapLie n noJiydnm pa3gesinB BbICOTY MapLLa a BbICOTY
noacTtyneHka.:

n =1500:150=10
KonuyecTtBO NnpocTynen B o4HOM Maplue 6yaeT Ha eAMHULY MeHbLue KonnyecTBa
NOACTYNEeHKOB U 6yaeT paBHO 9.

[nvHy ropu3oHTanbLHON NpoekuMm MaplLua (3anoxeHue) B nnaHe L, Mmm onpegensem no dopmyne:
| =a(n-1) (2)

rae a- WwupuHa NpocTynun, Mm
N- KONMMYECTBO NOACTYNEHKOB.
1=300x9=2700Mm

[MpuHMMaemM WupnHy ataxkHon nnowankm ¢1 pasHon 1600MM, LWUNPUHY NPOMEXYTOYHOW NoLLaaKkn €2,
pasHon 1300mm.

MonHaga anvHa NecTHUYHOW KNeTku L, MM cocTaBuT:
L=l+c1+c2 (3)
L=2700+1600+1300=5600mmMm.



BH‘!CP‘IHB{!HHC JICCTHUIBE MOXHO  YCJIOBHO pasjciinTL  Ha HETHIPE STana,

MNopsgok-paboTbldan pazpe3om AeCTHULbI
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5. BbIYEPYNBAHUE GACALA
30AHUS




BBbIHYEPYUBAHUE ®ACALA 34AHUA

dacapg CTpouTcH, Kak TpeTbsa NPOeKLMAa No ABYM AaHHbIM (N0 NnaHy 1 paspesy).
dacap BbINOMHAETCS B TOM Xe MacwTtabe, YTo 1 nnaH.

5.1 NocTpoeHne HaunHaeM C NepeHeceHnst C YepTexa nnaHa pasmepoB Mexay
KpaNHUMW KOOPAMHALMOHHBIMM OCAMU, a TakKe pasMepoB OKOHHbIX NMPOEMOB U
MPOCTEHKOB.

5.2 BbICOTY OKOHHbLIX U ABEPHbIX MPOEMOB, LIOKOMA, KapHU3a, KOHbKa KpbILWK, 1 ap. 6epem
C paspesa.

5.3 JInHum obBogku ToHkme (0,4...0,6) mm.

JIInHnga 3emnu TonwunHon 1,5 mm.

5.4 Ha cbacap,e MPOCTaBIAKTCA BbICOTHbIE OTMETKN. LLOKOJ14, YPOBHA 3€EMJ1NA, OKOHHbLIX U
OBEPHbIX MPOEeMOB, HNXKHEN MOBEPXHOCTU OanKOHHbIX MNAWT, KO3bIPbKOB Ha[d BXO40M,
KapH3a, KOHbKa UITN Nnapari€ta KpbiLn.

5.5 Ha pacage HaHocATCA KpanHMe KOopAUHaALMOHHbLIE OCK, MPUYEeM NpoYepYnBaloT He
Ha BCIO BbICOTY 3aaHus, a Ha (15...20) MM OT ypOBHS 3eMnn.

5.6 ®acagbl 0603Ha4alT Mo TUny:
dacan 1-8 /rmasHbiin dacag, /
dacan 8-1 /aeoposoii bacaz /
dacapn A-B /6okoson dacag /
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6. BbIYEPHYUBAHUE IJIAHA KPbILIA
(KPOBIJIN)




6. BBIYEPHYUBAHUE 1JIAHA KPbILLIN (KPOBJIN)

[TnaH kpoBnn obs3aTteneH Anga 3gaHnsa ¢ BHyTPEHHUM BOAOCTOKOM, HE3aBUCUMO OT

CINOXHOCTWN hOpMbl 3a4aHUSA B NnaHe. B 30aHnsax ¢ Hapy>KHbIM BOAOCTOKOM MSiaH KpbILK
AaeTcs Npu CNOXHOCTU KOHQoUrypaunmn 3gaHns B niaHe, a Takke B TOM crnyyae, Korga Ha
KpblLLE UMEITCH HAACTPONMKa, BEHTUNALMOHHbIE YCTPOUCTBA U T.4.

KpbIWwKn MOryT ObITb M/1I0CKUE N CKamHbIe.

lnockue Kpbin NMERT YKNOH A02,5%.

CkamHble Kpbllun NpeacTaBnsatoT cO60N HECKOMbKO NepeceKkaroLLMXCa HaKMOHHbIX

nnockocTen- ckamoe. CkaTtbl KpbiLK, Nepecekasicb, 06pasytoT ABYXrpaHHbIE Ynbl.

JInHMAa nepeceveHns ckaToB KpbILW Ha3biBaeTcsa pebpom.

BepxHee ropnsoHTanbHoe pedpo HOCUT Ha3BaHNE KOHbKa.

[NepeceveHne ckaToB KpbILW, NPeacTaBnsoLWnX ABYXrpaHHbIA yron, odpalleHHbIN K HU3Y,
obpasyeT pa3sxesiobok, unn eHAoasy.

Banbma - 3TO TpeyronbHbIN CKaT KPbILLW.

BcTpevatoTca pasHoobpasHble opMbl KPbILK, KOTOPbIE NPUMEHSIIOT B 3aBUCMMOCTU OT
obuen kKoHurypaumm 3gaHus B nraHe n BO3MOXHOroO HanpasneHns BogooTesoaa. B ogHom
30aHNN BCE CKaTbl KPbILLM MMEIOT, Kak NPaBuino, OANHAKOBLIA YKMOH. YKITOH 3aBUCUT OT
mMaTepuana KpoBnn U KNnuMaTndeckmx yCroBumn.



[Mpy NUHUM cnuBa (YacTb KPbILWKW HaL KapHM30M), fexalwlen B OqHON
rOpM30HTaNIbHOM NSIOCKOCTU, U OQMHAKOBLIX Yrnax HaknoHa CKaToB KpbiLn
cobnogarTcs crnegyrowmne npasuna:

eClimn UMeTCA AiBa CKaTa KpbllK C rnepecekarowimMmnca nMMHNAMN CrinBa, 1O Npoekuund
JINHUN nepeceyveHna aernunT yror, O6pa3OBaHHbIVI JIMHNAMIN CIrnBOB, NOoroJsJiam (pl/IC. a)

eCnun UMeTCA ABa cKaTa KpbllK ¢ napannenbHbIMU IMHUAMW CAMBOB, TO MPOEKLNS
NNHUIA NepeceYeHns napansenbHa MHUAM CrivBa U PacnosioXkeHa Ha paBHbIX OT HUX
PacCTOSIHMSA - «KKOHEK» (puC.0)

eCnn B KaKon-HUOYOb TOYKE CXOAUTCSA ABE NUHUKU NepecedeHns, TO U3 Hee, Kak
npaBuno, naet TpeTba (puc. a, 6)

NMHKUR CIINBA

9

OAMHUA CNUBA

~
UHNA cnusa




YCcTpoOnUCTBO BOAOCTOKA

B 3aBucumocTun ot YKIMOHA U KOHCTPYKUWMKX Kpblld NMPUMEHAOT BOAOCTOK:

- Hapy>XHbIU, Yepe3 MeTannuyeckme xenoba n BOAOCTOYHbIE TPYObI
(NpuUMeHaeTCA B 3a4aHMNAX, UMEIOLWMX 00 LIECTU 3Taxen);

- BHymMpeHHUll, Yepe3 BOJONPUEMHbIE BOPOHKN U BOOOCTOYHbIE TPYObl, KOTOPbIE
NPOXOAAT BHYTPW 30aHUS U OTBOAAT BOAY B KAHANM3aLWOHHYO CETb.

Hapy>XHbI1 BOOOCTOK OblBaeT ABYX TUMOB:
- Op2aHuU308aHHbIU (NPUMEHSIETCS B 30aHUSX CO CKaTHLIMU YepadadHbiMU KpbiLLamm);

- Heop2aHU308aHHbIU (MPUMEHSIETCA B 34aHUSIX C NOSOro-CKaTHLIMU U NSTOCKUMMU
KpblLLamMmun)

BHYTpEeHHMI BOOOCTOK MOXET YyCTpanBaTbCs B 34aHUSX N0OON 3TaKHOCTU, HO
BCerga ycTpamBaeTcs B 34aHUSAX BbICOTOM Donee WeCTn STaxen.
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YCTpOUCTBO BOOOCTOKA

[lnar kpobnu
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YcTponUCcTBO BOAOCTOKA

[lnan kpobnu
[lpoguns kpsiy
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HeopraHn3soBaHHbIN HapPYXHbIN BOGOCTOK



YCTpOUCTBO BOOOCTOKA

[lnan kpobay

/luHug Bodopasgena

Dhixad Ha kpsiy / [ BodocmosHad BopoHka
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BHYyTpeHHUN BOAOCTOK



NMpumeyaHusa

1. B XX1nbiX 34aHNUAX BOOOCTOYHbIE BOPOHKU pacrnonaraloT Ha
NeCTHUYHbIX KNeTKax, U3 pacyeTta ogHa BOPOHKAa Ha O4HY CeKUUIo.

2. B obwecTBeHHbIX 30aHUAX KONTMYeCTBO BOPOHOK NMPUHUMaETCA
2

n3 pacyeta npumepHo 300M Ha ogHy ceKuuro, T.e. TPYObl MOXHO

pacnonaraTb y KanuTanbHbIX CTEH UITN KOJIOHH C nocrneayroLen

3a4efikon cneunanbHbIMU YCTPOMCTBAMM B CYLLECTBYIOLLYIO
KaHanusauuio.



/. BBIYEPYUNBAHWE
KOHCTPYKTUBHbIX Y3J10B




BbIYHEPYNBAHUE KOHCTPYKTUBHbLIX Y3J10B

[Mpwn BbINONHEHUN YEPTEXKEN Y3ITOB TO MECTO, KOTOPOE HEOBXOANMMO NoKasaTb Ha
BbIHOCHOM 3fIEMEHTE, OTMeYatloT Ha Buae (acage), nnaHe, paspese 3aMKHYTON
CMOLLHON TOHKOM NIUHMEN (OKPY>XXHOCTBIO Ui OBar) C yKa3aHMeM Ha MosKe NMHUK-
BbIHOCKM NOPSAAKOBLIM HOMEP BbIHOCHOIO anemeHTa apabckon umdppon. Ecnm Ha
Nosike NMUHUU-BbIHOCKN CTOUT OoAHa umndopa, 3TO 3HAYUT, YTO BBIHOCHOW 3fIEMEHT
pacnosioXeH Ha TOM XXe NUCTE, YTO N OCHOBHOW YepTeX. Ecnu y3en (BbIHOCHOM
SNEMEHT) pa3MeLleH Ha LPYroM JIMCTEe OCHOBHOIO KOMIeKkTa pabovnx yeptexen, To
No4 NOSIKOM JIMHUN-BBIHOCKM YKa3bIBaKOT JNIUCT, HA KOTOPOM MNoMeLLeH y3en. Homep
nnMcTa MOXeT ObITb YKasaH Ha Nosike JIMHUMU-BbIHOCKU PSAAOM C HOMEpPOM Yy3ra B
ckobKax.

SROION

d=12-14

Homep y3na

JlncT, Ha KoTopom y3en
3amMapkupoBaH




Ha yepTexe paspesa ykasbiBalOT MeCTOHaXOXaeHue y3na / CHOCKy Ha y3en /

Ha yepTexe yana HaHOCAT KOOPAMHALIMOHHYIO OCb, pasMepsbl, LUTPUXOBKY MaTepuanos
KOHCTPYKLIUIA, NONaBLLUMX B CEKYLLYIO MIMOCKOCTb, U MOACHAOLLME HAAMUCH.
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8. MPUMEP BbINMOJIHEHUS
TPA®OUNYECKOU PABOTbI
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NMpumep BbiNonHeHns nucrta 1



Ha pabounx yeptexax nriaHoOB KPOBMM MOXHO U300paxaTb: orpaxaeHus,
napaneTbl, ClyXoBble OkHa W ByakM Ans Bbixoda Ha NMOCKME KPbILKW, AbIMOBbIE
TPYObl, BEHTUNSILMOHHbIE YCTPOWCTBA, NOXaPHbIE NECTHULbI U T.4. A TaKke Ha nnaHe
KPOBMNW yKa3blBalOT OCHOBHbIE pasMepbl 30aHNS U Y4acTKOB. OTU Y4aCTKN AOMKHbI
rpacdomyeckn BblAENATLCA N CONPOBOXAATbCA NMOACHAOLLLEN BbIHOCHOW HaAMUCHIO UK
TEKCTOBbLIM YKasaHWeM K YepTexy. Ha nnaH KpoBnv HaHOCAT KOOPAMHALMOHHbIE OCH,
NPOXOAsLLME B XapaKTEPHbIX MECTax, a TakKe A0MKHbI ObITb 3aMapKUpOBaHbI
NOoXapHble NECTHULIbI, METANNMYECKNE OrpaXaeHus, napaneTHbIe NANUTbI U y3nbl,
€CIN OHU He 3aMapKMPOBaHbl B APYrMX YepTexax.

[Mpumep odpopmneHna nnaHa KPoBu rpaxgaHCcKoro 3gaHust (NucT 2)

MNAH KPOBMA
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NPUJIOXXEHUE



[MpunoxeHue 1
O6buwue npasuna epaghu4eckKko20 ohopMIIeHUsI cCmMPoUMesibHbIX Yepmexel

NMnHun yepTexa. Ha CTPOUTESIbHbIX YepTeXXaX UCMOJIb3YHOT TUMbI TNIVHUIA, npmBeaeHHbIe B

MOCT 2.303-68*. TonwunHa nuHMM onga Bcex n3odpakeHuin, BbINOSTHEHHbIX B OAHOM U TOM Xe
mMacwTabe, gomkHa 6biTb oguHakoBon. OgHAKO B CTPOUTENbHbBIX YepTeXax eCTb HEKOTOPbIE
OCOBEHHOCTN B MPUMEHEHMN OTAESNbHbLIX TUNOB NMHUIA. Tak, Ha NNaHe N paspese 34aHus
BUOMMbIE KOHTYPbl 06BOAAT NMUHMSIMU Pa3HOW TOMLWKUHLL. Bonee Toncton nuHnen oébeoaaT
KOHTYPbl Y4aCTKOB KanuTasibHbIX CTEH, NONaBLUME B CEKYLLYIO NITOCKOCTb. KOHTYpbI y4acTKOB
CTEH, HEe nonaBLUMe B NSIOCKOCTb CeYEHUSI, 0OBOOAT TOHKUMMU NIMHUAMMWN.

TonuwmHy BcnomMoraTtesibHbIX FIMHUA NPUHUMAIOT CneayoLwen:

-paMKu SIMCTOB, OCHOBHbIE HALMUCKU, 3KCNMKauumn, cneundukauum n gp.(...0,8) mm
-KPYXXKMN ONA HYyMepaunoHHON MapKUPOBKM Y3I10B:

BHYTPEeHHME nuHmm (0,8)Mm

MapKUPOBOYHbIE KPY>KKM MOAYIMbHbIX KOOpAUHAUMOHHBLIX ocen (0,3...0,4)mm.

Pa3mepbl. Ha cTpontenbHbix YepTexax pasmepsbl HaHocAT B cootBeTcTBumM ¢ FTOCT 2.307-68* ¢
y4yeTom TpeboBaHuin CnUctembl NPOEKTHOM AOKYMeHTauum ans ctpoutensctea FOCT 21.501-93.

Pa3mepHble NIMHUK Ha CTPOUTENbHbLIX YepTexax OrpaHN4MBaoT 3acevykamm- KOPOTKUMU LUTPUXaMU
ASIMHOM (2...4)MM, NPOBOAUM C HaKMOHOM BMpaso nog yrnomMm 45° K pasmepHoun NnMHUK. PaamepHble
NMMHUM OOSTKHbI BbICTYMAaTh 3@ KpaHWe BbIHOCHbIE NUHUK Ha (1...3)MM.

Pa3smepHoe 4ncrno pacnonaratoT nof pasmepHoOn SiMHMen npuMmepHo Ha pacctosHum ( 0,5...1) mm (puc.
11.1). Npwn HegocTaTKe MecTa A4 3acedeK Ha pa3MepHbIX NIMHUSX, NPeacTaBnsoLWmMx cobom
3aMKHYTYIO LernoYKy, 3acedkn JonyckaeTcs 3aMeHaTb Todkamu (puc.l11.2).

rmae.Iiili.1 rvu.;.|||.2



PacctosiHne mexay napannenbHbIMU pa3MepHbIMU JIMHUSIMU OOSMKHO ObiTb HE MEHee 7MM, a OT
pasMepHON NUHUN O KPYXXKa KOOPAUHALMOHHOM OCK He MeHee 4MmMm (puc.11.3).
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OTMeTKU. YCroBHbIE OTMETKM YPOBHEN (BblCOTa, rnybuHa) Ha paspesax (puc. 11.4.) nokasbiBatoT
pacCcToAHME NO BbICOTE OT YPOBHS MNOBEPXHOCTU KAKOro-nmbo anieMeHTa KOHCTPYKUUK 30aHnS,
pacnonoXeHHoro B6nn3n niaHMpoOBOYHOW NOBEPXHOCTU 3EMNKN. DTOT YPOBEHb NPUHUMAETCA 3a
HyreBOW.

Ha dpacapax v paspesax OTMETKM NMOMELLAOT Ha BbIHOCHbIX JIMHUAX UK NIMHUAX KOHTYpa. CTpenky
BbIMOMHSAOT OCHOBHbLIMU FIMHUAMUW OSIMHOWN (2...4)MM, NpoBeAeHHbIMWU Nog, YoM 45° K BIHOCHOM
NMHUM NI NIUHUAN KOHTYpPA. JINHNIO-BLIHOCKY M NOSIKY BbIMOMHSAKT CNIIOLWHOW TOHKOW NIMHWEN (puc.
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Pa3amepbl h pekomeHayeTcs NpuHMMaTh B npeaenax (2 ... 6) MM, B 3aBUCUMOCTM OT pasMepoB YyepTexa.

AnuHa nonku moxem 6bimb rpuHsmMa cnedyrweu:

* NS wpudTa BbicOTON 2,5MM:

- Npu YeTbipex undpax-11mMmm;

- Npun NaTn yudppax -12mm;

- Npw NaTn yudppax -12mm;

* NS wpudTa BbicOTON 3,5MM:

- NMpU YeTbipex undgpax - 12mm;

- Npu NaTn yudppax - 15mm.

BepTukanbHble NMMHUM OTMETKM PEKOMEHAYETCS pasmeLlatb Ha 0OHOM BEPTUKANbHOW NPSIMON, a ANTNHY
ropusoHTanen NonoYvkn genarb 0ANHaKOBOW.

3HaK OTMETKM MOXET COMPOBOXAATbCA NOSICHAKLWMMM Hagnucamn. Hanpumep: «Yp.4.n»- ypoBeHb YNCTOrO
nona; «Yp.3»- ypoBeHb 3eMnn. Ha cTpouTenbHbIX YepTexax OTMETKN YPOBHEN yKa3blBalOT B MeTpax C

TpeMst AECATUYHBIMW 3HAKaMK, OTAENEHHbIMU OT LIENOro Yncra 3andaTon. yCroBHas HyneBasi OTMETKa
obosHavaeTca Tak : 0,000.
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COOEPXAHUE PABOTDI

Ha nucte dopmaTta A2 BbIHYEpPTUTD:
- MJ1aH NepBOro 3Taxa;
- rnaBHbIn dacan;
- pa3pe3 No NIeCTHUYHOM KIeTKe;
- KOHCTPYKTUBHbIN y3en*

Ha nucte dpopmaTta A3 BbIHYEPTUTL NNaH KPOBMM.

Paboma ebinonHaemcsi 8 kapaHoaule.

*CTyD,eHTbI 3a04HOro otaesieHnA YepTexX KOHCTPYKTUBHOIO Y3J1a BbINOJTHAKT Ha CECCUNA



PACTIPELEJIEHNE YHEBHbBIX HACOB, OTBELNEHHbBIX HA

BbITNOJIHEHUE 3AO0AHUA*
OO0mue cBeeHNA 0 CTPOUTEIbHBIX YePTeKAX -2 (2) 4aca
OO0bsicHeHM e, BbIIa4Ya 3a/IaHUS, KOMIIOHOBKA JILCTA -2 (2) yaca
BbiuepuuBanue niana 3ananus + ynp. ¢ A4 -6 (10)uacos

"YciaoBHbBIE rpaduyecKue 0003HAYECHUS U
H300paKkeHusl HA CTPOUTEIbHBIX YepTexax "

BbruepuuBanue paspesa 3ganus + ynp. ¢ A4 -6 (12)uacos
«Ily1an 1 pa3pe3 mo JeCTHUYHOU KJieTKe'

BbruepuuBanue pacana 3nanus -2 (4) yaca
BobiuepunBaHue NJIAaHA KPbIIIU (KPOBJIN) -2 (4)uaca
BbluepuuBaHue KOHCTPYKTHBHOIO y3JIa -2 (4)uaca
Odopmiienne yeprexa -2 (2) vaca
Bcero 24 (36)4acos

*B ckoOKax yka3aHO 0OIIe€e YKCII0 YacoB (ay. + caMOoCT.)



