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BBEJAEHHUE

Hacrosmue wmeroamueckue  ykazanus (MY) mnpenHasHayeHbl i
oOy4arommxcs o HaIPaBJICHUIO «CTpOUTENHCTBO - npoduib
«TemnorazocHaOxeHre W BEHTWIALMSA», «TeIIOPHEPreTHKa M TEIUIOTEXHUKA) -
npopuib «IHEPreTHKa TEMIOTEXHOJIOTUN» a TaKXKE MOTYT OBbITh MCMOJIb30BaHbI B
y4eOHOM TIpoliecce 1Mo BceM Qopmam 0O0ydeHHs] MarucTpoB, CHEIUATUCTOB U
OakanaBpoOB.

3anaueit MY sBnsiercss yriyOsieHHe W 3aKpervieHue 3HaHWM, MOJyYeHHBIX B
JEKIIMOHHBIX Kypcax mo aucuuruiiHaM «OcCHOBBI TexHoJioruu cucteM TI'By,
«TexHomorust MOHTa)ka ¥ OKCIUIyaTallud TEIUIOOHEPIeTUYECKUX CHUCTEM),
«MoHTaxHbIe, MyCKOHANTAJOYHbIE M JKCIUIyaTalMOHHBbIE TMpoiecchl Ha TIACy,
npuoOpeTeHne UMM  COOTBETCTBYIOIIMX  KOMIICTCHIIMH, TMPEIYCMOTPEHHBIX
COBPEMEHHBIM 00pa30BaTeNbHBIM CTaHAApTOM.MY HUMEIOT 1EeNbl0 pPa3BUTHE
HaBBIKOB CaMOCTOSITEJILHOW paboThl U MPUHATHA OOOCHOBAHHBIX pPEIICHUH B
obOnactu TexHojorun cucteM TI'B, nns mpakTuueckod NesTeNTbHOCTH INPUEMOB
pEelIeHs] OpraHW3alMOHHBIX M YIPABJICHUYECKUX 3a7ad, TPEXKIE BCEro,
dbopmupoBanuss  dPHEKTUBHBIX  TEXHOJOTHMUECKHUX  MOJEICH  CTPOUTEIIHCTBA
00BEKTOB TEIJIOTA30CHAOKEHHS M BEHTUIISIIIUY.

J11s1 BBITIOTHEHUST CTPOUTEILHO-MOHTAXXHBIX paboT Hanbonee 3 PEeKTUBHBIM
CIIOCOOOM M C BBICOKMMH TEXHUKO-DKOHOMHUYECKHMHU TIOKa3aTEeNSIMU  JIOJDKHA
pa3pabaThiBaThCsl OPTraHU3AIMOHHO-TEXHOJOTUYECKAsT JTOKYMEHTAIUSl — TMPOEKT
npou3BojicTBa padot (ITI1P).

CocraB U cTeneHb JAeTAIM3alUM MaTepualioB, paspadarsiBaecMbix B IIIIP,
YCTAHABJIMBAIOTCA COOTBETCTBYIOLIEH T'E€HIOAPSAAHON CTPOUTEIbHO-MOHTAXKHOMN
opranuzanuer (pyKOBOAHMTENIEM KypcOBOW pabOThI), MCXONA U3 CHEMU(MUKH U
o0BeMa BBITIOTHAEMBIX paloT.

OOBEeKTOM [IJIsi TPOCKTHPOBAHHUS MOKET OBITh OJHO U3 CICAYIOIIHX

HaNpaBJICHUM:



- MOHTAX HAPYKHBIX TEIUIOBBIX CETEH;

- MOHTaX HApYKHBIX Ta30BbIX CETEH;

- MOHTaX BHYTpeHHuUXx cuctremM TI'B nns >Kuiblx, OOIIECTBEHHBIX H
MPOU3BOJICTBEHHBIX 3/1aAHUN;

- MOHTaX CUCTEM BEHTWJIALMH;

- MOHTQX CHUCTEM KOHJAWLIMOHUPOBAHUS BO31YyXa;

- MOHTaK KOTCJIbHBIX YCTAaHOBOK.

B pesynbrare BBIMOJHEHUS 3aJaHUM, BBIJAHHBIX MpENOJaBaTeieM Ha
MPaKTUYECKUX 3aHITUSAX U (WIH) BhIMOJHEHUs1 KypcoBoil paboThl (KP) ctyneHTs
npUOOPETYT OMBIT CAaMOCTOSITEJIBHOTO PEIIEHUS BOMPOCOB, CBSI3aHHBIX C
TEXHOJIOTHEH TPOU3BOJCTBA MOHTAXKHBIX PAaOOT, OCBOST BOMPOCHI MOHTAXKHOTO
MPOCKTUPOBAHUSI CAHUTAPHO-TEXHUYECKMX CHCTEM, HaydaTcsi pa3padaTbiBaTh
TEXHOJIOTUYECKHE KapThl HA MOHTa)XXHbIE YHU(MUIIMPOBAHHBIC Yy3JIbl BHYTPCHHUX
CaHUTAPHO-TEXHUYECKUX CHUCTEM. OTO TO3BOJUT WM B JaJIbHEHIIIEM OCBOHUTH
BOMPOCHI  CBsI3aHHBIE  C  pa3pabOTKOM  TEXHOJOTMYECKHX  IPOILIECCOB
3arOTOBUTENILHOTO TPOU3BOJICTBA U TEXHOJOTHEH MPOU3BOACTBA CTPOUTEIHHO-

MOHTAaXHBIX pa60T HAapY>XXHBIX CHUCTCM TCILIO- U ra30CHa0KCHHUS.

1 Onucanue HCXOJAHBIX JAaHHBIX MW KpaTKasg KOHCTPYKTHBHAasA

XapaKTEePUCTHKA 00beKTa MPOEKTUPOBAHMS

IIpu omucaHuM MCXOOHBIX JAHHBIX CTYIAEHT JOJKEH PYKOBOJCTBOBATHCS
3aJlaHeM Ha TPOEKTHpoBaHWE. B ucxXomaHble AaHHBIC 7 pa3pabOTKU MPOEKTa
MIPOU3BOJICTBA PA0OT BKITIOYAIOTCS:

- MECTONOJIO)KCHHE O0BEKTa, penbed MECTHOCTH, TEOJOTHYECKHE U
TUAPOJOTUYECKUE YCJIOBHS, HAJIUYHME JOPOT U HMHKEHEPHBIX KOMMYHUKALIUMH,
UCTOYHUKH  OCHOBHBIX JHEPre€TUYECKUX PECYpCOB, VYCIOBHUS  CHAaOXeHUs
MaTtepuaiamu u nonrydadbpukaramu u T.1.;

- 0711 MenioGvlX U 2A306bIX cemell - HA3HAYEHUE U OCHOBHBIE IapamMeTpbl

cere (TemiepaTypa W JaBJICHHUE TEIUIOHOCHUTENS, MaBJICHHUE Ta3a), HWCTOYHHKH



TEIUIOCHA0KEHUS; XapaKTepUCTUKA TPyOONMpOBOAOB, OOOpPYIOBAHMUS U CETEBBIX
COOpPYKEHUH (BoomoorpeBarenu, TEILIOBbIE ITYHKTBI, 3JIE€BATOPBI,
koHgeHcatocOopuuku, ['PC, TI'PIl, mkadHbple yCTaHOBKHM, Tra30ropeIOyHbIE
yCTPOICTBA W T.JA.); XapakTep MNPOKIAIKH TPYyOONPOBOJOB C YYETOM HaTUUMS
IPYTUX MOJA3EMHBIX KOMMYHHKAIIMd U OOOCHOBaHHEM IMPHUHSATOTO THIIA KaHAJOB,
TEIUIOBBIX KaMep, KOJOALEB, TPYO, apMaTyphl, MOABMKHBIX U HETOABUKHBIX OIOD,
KOMIIEHCATOPOB, a TaKXe TEeIJIOBOM W aHTUKOPPO3UIHON wu30Isuu TpyO W
3alUTHIOTIPYHTOBBIX BOJ TPYOOIPOBOJIOB U CETEBBIX COOPYKEHUM;

- 0114 cucmem OmMoOnjaeHus U 6eHMUNAYUYU TPAKTAHCKUX, OOIIECTBEHHBIX U
IPOMBIIIJICHHBIX 3JaHUA - KOHCTPYKTHBHAs XapaKTEPUCTHKA 3[aHUA; XapakTe-
PUCTHKA OTOMUTEIBHBIX U BEHTWISIIIMOHHBIX CHCTEM, OTOMUTEIbHBIX MPUOOPOB U
BEHTWISIIITUOHHOTO 00OPY/IOBaHUS; KOHCTPYKIMS W MaTepual BO3TyXOBOJOB,
Marepuana TpyO; yCIOBHS 3aroTOBKH (NMPUOOPETEHHS) M JIOCTaBKMHA OOBEKT
U3JICNIUH, JeTalled, KOHCTPYKIUI; XapaKTepPUCTUKA IPUMEHSAEMBIX YIUIOTHUTEIbHBIX
MaTepUaloB; CIOCOOBI M YCJOBMSI KpPEIJIEHUS BO3AYXOBOJOB K CTPOMTEIbHBIM
KOHCTPYKLIMSAM 3/1aHUS U T.A. ;

011 GHYMPEHHUXCAHUMAPHO-MEXHUYECKUX CUCMEMYKA3BIBAIOTCI CBOU
XapaKTEePUCTUKH CUCTEM, 000OPYI0BaHMsI, TPYO U T.A.

- 0N KOMenbHblX - KpaTKas KOHCTPYKTHUBHAs XapaKTEPUCTHUKA 3IaHUs
KOTENbHOU ((yHIAMEHTBI, CTEHBI, NEPEKPBITUS, KPOBIS U T.H.), XapaKTEpUCTUKA
KOTJIOB M BCEr0 KOTEJIBHOTO 00OpYy/OBaHUS (arperaThl BOAONOATOTOBKH, HACOCHI,
JIBIMOCOCHI, 3KOHOMai3epsl M T.A.), @ TaKkKe TPyOONpPOBOJIOB, BO3yXOBOIOB M
JAPYroro BCIIOMOTaTeIbHOIO 000pYA0BaHUs, YCIOBUS MOAAUU TOIUIMBA U yJaJICHUS

30JIBI.

2 BHyTpeHHHMEe CAHUTAPHO-TeXHHYECKHE CHCTEMbl 3JaHUN (CHCTEMBI
OTOIJICHUS] M BEHTUJISILIMHU)

2.1 MoHTaKHBIN POEKT CUCTEMBbI OTOIJICHUS



HNcxonnpiMu nanasivu o1 [P mo MOHTaXy CUCTEMBI OTOILIEHUS SBIISIETCS
AKCOHOMETPUYECKasi CXEMa CTOSIKACUCTEMbI OTOIJICHUS (5-TU 3TaXKHOTO 3/1aHUS TIPU
BEPTUKAIBHOM PACIOJIOKEHUU CTOSKOB CUCTEMBI OTOIUIEHUS B 3/IAHUU WM JUIA 2-X
(3-X) STaxHBIX 3JaHUN MpPU TOPUIOHTAIHLHOM PACIIOJIOKEHUH OTOMUTEIbHBIX
CTOSIKOB).

Ha akcoHoMeTpuyecKMX CcXemMax CHUCTEMbl OTOIUIEHUS  YKa3bIBAIOT
OTOINUTENIbHBIE MAarucTpajibHble TPYOONMPOBOABI M WX JUAMETPbI, YKIIOHBI,
OTONUTENIbHBIE TPUOOPBI, 3alOpHYK  apMarypy, YCTpPOMCTBa sl  CIUBa
TEIJIOHOCUTENSI W3 CHUCTEMBI, YMCIO CEKUUH g paauatopa. TpyOoompoBobI
MoJaroel JTUHUU, CTOSKOB U IMOJBOJOK K OTONMHUTENHHBIM MPUOOpaM Ha CXemax
M300paXkaroT OJHOM CIUIOLIHOM JIMHUEH, 00paTHOM JIMHUU — MyHKTUPHOM.

NcxonubiMu nanubiMu u1st [ITTP mo MOHTa)XKy CUCTEMBbI OTOIJICHUS SIBJISETCA
AKCOHOMETPHUUECKAasi CXeMa CUCTEMbl BEHTHIISILIUM.

Ha akcoHoMmeTpruecKkux cxemax CUCTEMbl BEHTWISIIUM YKa3bIBAIOT pa3Mepbl
NOTEPEYHBIX BO3YXOBOJIOB (HAa BEPXY BBIHOCHOW IMOJIOYKH), CTPOUTENBHYIO JIUHY
OPSIMBIX YYaCTKOB CHUCTEMBI (I10JI BBIHOCHOM IMOJOYKOM), MapKH BEHTHIISILIUOHHBIX
PEUIETOK, MapKy BEHTHWJISIHIMOHHOTO arperaTa, BEICOTHBIE NPUBSI3KU BO3AYXOBOJOB.

MoOHTa)X  BHYTPEHHMX  CaHUTApPHO-TEXHUYECKUX  CHCTEM  JOJIKEH
OCYILECTBIATECA WMHIYCTPUAIBHBIM METOJAOM C IPEIABAPUTEIBHOU 3aroTOBKOW U
YKPYITHEHHON COOPKOHM Y3JI0B M 3JIEMEHTOB TPYOONPOBOJOB HA 3arOTOBUTEIBHBIX
OPEANpPUATUSAX W B 3arOTOBUTEJIBHBIX  MAacCTEpCKHUX, C  I[PUMEHECHUEM
YHUGPUIIUPOBAHHBIX y370B. HeoO0XoammMo MaKCUMalbHO YKPYIHSTH THUIIOBBIC
YHU(PUIIMPOBAHHBIC Y3IIbI, YTO TIO3BOJIUT COKPATUTH 00BEM PabOT mpu cOOpPKE y3JI0B
B CHUCTEeMy W Tpu dToM Oyaer oOecredeHa TEXHOJIOTHYHOCTh MOHTaXA.
TexXHOMOTMYHOCTPIO MOHTa)Xa HA3BIBAIOTCS OOOOMICHHBIE CHOCOOBI BEICHUS
MOHTQXXHBIX pa0OT U3 JIIEMEHTOB, Y3JI0B M OJIOKOB B COOTBETCTBUU C TPEOOBAHUSIMHU
TE€XHOJIOTHHU U C HAMMEHBIIMMU 3aTpaTamMu TPyAa, MaTEPUAJIOB, CPEICTB U BBICOKUM
KauecTBOM pabOT, TOECTh JOCTUTHYTh TEXHOJOTMYHOCTH MOHTaXa MOKHO NpH
BBICOKOM HMHAYCTpUANM3allMd CTPOUTEIBLHOIO Mpou3BOJCTBAa. OCHOBHOW MPHUHIIUIL

WHYyCTpUAIM3AUUN — TPUHUUI COOPHOCTH M TMOJHOM 3aBOJCKOW TOTOBHOCTH



MOCTABJISIEMBIX HA CTPOMIUIOMIAAKY MOHTAXHBIX Y3JIOB. [l JOCTHMXKEHMS
UHIYyCTpUAIM3ANN  HEOOXOJUMO  HCIMOJb30BaTh  YHUPUIMPOBAHHBIC  Y3IIbI,
CTaH/IAPTHBIE U TUIIOBBIC IE€TAIN CAHUTAPHO-TEXHUUYECKUX CUCTEM.

[Ipu pa3paboTke U UCMOIB30BaHUU HA CTPOUTEIBLHON TUIOMIAIKE MOHTAaXKHBIX
yeprexel u cxem npuMensatoT onpeaeneHusie 'OCT ycnoBHble 0003HAYEHMUS.

[Tepen pazpabotkoit IIIIP cTyaeHT AOKEH MpOaHaIU3UPOBATh CAHUTAPHO-
TEXHUUYECKYIO CHCTEMY, OMPEACIUTh KOJIWYECTBO TUIOPA3MEPOB HATPEBATEIBbHBIX
npuOOpOB MO YHCITY CEKIIMH U THUIYy HarpeBaTelibHOro mnpubopa, MTPUHATH
TUTIOpPa3MEphl y3JI0B TPYyOONPOBOJOB KaK MO KOH(GUTypaluu C IeNblo yao0cTBa
MOHTa)Xa, TaK M MO JuaMeTpaM. MOHTa)XHOE TMOJIOKEHUE CTOSIKOB 3aBUCUT OT
criocoba TPOKIAAKA TPYOONPOBOJIOB, PACIOJIOKEHUS WX [0 OTHOIIECHUIO K
NeperopojKaM, CTEHaM M HarpeBaTesIbHbIM nprubopam. Heobxoaumo crenath 3CKuU3
JUISL OTNIpEICICHUs] MOHTQ)XKHOTO TOJI0KEHHUSI OTOMUTEIBHOI0 MPUOOpa, ONpeeanuThb
BBUIET YTKM Ha TIOABOAKE K OTOMUTENIbHOMY mpubopy. Pexomenmyercs
YHU(PUIIUPOBATH TTOBEPXHOCTh OTOMHUTENBHBIX MPUOOPOB MO YHUCIY CEKIIMMA, Y3IIbI
ATAXKECTOSKOB YHUDPHUIIUPYIOT MO CIOCO0Y OOBS3KM OTOMUTENBHBIX MPUOOpOB. s
CTOSIKOB CHCTEMBI OTOIUIEHUSI C BEPXHEH pa3BOAKOM MPUHATA CIEAYOIIas cXeMa
pa3lielIeHHs] CUCTEMBI HA TUIIOBBIE Y3JIbIL:

1 —sTaxkecTosku 2, 3, 4 u 5 sTaxe;

2 — 3TaxkecTosk 1-ro 3Taxka;

3 — y3el MpUCOeIMHEHNUS CTOsIKa K 0OpaTHOW MarucTpaniy;

4 — y3eJ NIPUCOETUHEHHUSI CTOSIKA K TOPSYEH MarucTpaniy.

JInsi CTOSIKOB CHUCTEMBbI OTOIUIEHUSI C HMXKHEW pa3Bojakol u II-o0pa3zHbix
CTOSIKOB pa30MBKa MPOU3BOJUTCS HA CJIECAYIOIINE TUIIOBBIEC Y3JIbl:

Ir u lo — y37Bl TPHUCOCTUHEHUS CTOAKOB K TOpsdel u oOpaTHOM
MarucTpaisim;

2 — 3TaXXecTosK 1-ro aTaxa;

3 — 9TaXecTosku 2, 3 U 4-10 dTaxel;

4,5, 6,7 u 8 — y371bl NPUCOCTUHECHHUS OTOMUTEIBHBIX MPUOOPOB 5-TO ITAaXKA.



B aByxTpyOHBIX cucTeMax BOASHOTO OTOIICHUSI CTOSIK TOpsiueld BOABI BCeraa
yCTaHaBJIMBAETCS CIpaBa, a CTOSK OOpaTHOM BOJbI — cjeBa (€ciii CMOTPETh Ha
CTEHy U3 TmoMelleHus). B cucremax mnapoBOro OTOIUICHUSI MapoOBOM CTOSIK
YCTAHABJIMBAETCS CIpaBa OT KOHICHCAILIMOHHOrO. PaccrosHue Mexay OocsiMu
CMEXHBIX HEHU30JIMPOBAHHBIX CTOAKOB JIHAMETPOM 10 32 MM  NPUHUMAETCS
paBHbIM 80 MM; mpu OOJBIIEM AUAMETPE ATO PACCTOSTHUE MPUHUMAETCS U3 YCIOBUS
yno0cTBa MoOHTaxa. MOHTaXHBIM IOJOXKEHUEM Ha3bIBA€TCsS pallMOHAILHOE
PacCIOIOKEHHE OTOMUTENIbHBIX MPUOOPOB, TPYOOMPOBOAOB, BO3IYXOBOJAOB U
000py/1I0BaHUSI OTHOCHUTEJIHBHO CTPOUTEIBHBIX KOHCTPYKIUA U TEXHOJIOTHYECKOTO
o0opyaoBaHus, obecrieunBaroniee yA00HbII MOHTaX U 0€30MACHYIO0 IKCILTyaTaIHIo
cucreM TI'CB. Ilpu mpaBuibHOM aHaldu3e TUIIOPA3MEPOB Y3JIOB TPYOOIPOBOJIOB
CHUCTEM OTOILJICHUSI TT0 KOH(PUTYpaIK OyAyT COKpAIEHbl JO0 MUHUMYyMa OIepaifuu
pu TPpy003aroTOBUTEIBHBIX 1 MOHTXXHBIX paboTax.

[Tpu MoHTake OAHOTPYOHBIX CHUCTEM IIEHTPATBLHOTO OTOIUICHHS MCIIOJIB3YIOT
YKPYIHCHHBIE 3JIEMEHThl — paJuaTOpPHBIE OJIOKH, KOTOpbIE MPEACTABISIOT COOOM
y3€eJ1, CoIepKaIIUi OTOMUTEIbHBIN MPUOOP BMECTE C TUIOBBIM y3JIOM ITaXKECTOSKA

(0OBsI3Ka OTOMHTENIHLHOTO IPHOOpa TPYOOIIPOBOAMH MTOABOIKHU U CLIETKH ), pUC.2.1.

Puc.2.1 - PagunaTopHslii 6110K: 1 — cTakaH4YWK; 2 — CTOSIK; 3 — KpaH JBOMHOMU
pPEryJIMpPOBKH; 4 — CroH; 5 — JABYXKOJIOHYATas CEKLMS YYT'yHHOIO pajauaropa; 6 —

moABoAKa pyTopouHasi; 7 —3aMBIKAIOITUN YIaCTOK

Hns cucrem ortorieHuss ¢ [[-o0pa3HbIMM CTOSIKAMHM W TPEXXOJOBBIMU

KpaHaMU MPUMEHSIOT YEThIpe THUMa PaguaTOPHBIX OJOKOB: /iBa (JIEBBIM U MPABBIi)



JUISL TIEPBOTO M IPOMEXYTOYHOrO 3Taxke (puc. 2.2, a) U aBa JJIs BEPXHErO ATaxa

(puc. 2.2, 0).

Puc.2.2 - Paguatopubie npasbiii (BII) u neswiii (BJI) Gmoku nnst cucrem ¢
TPEXXOJOBBIMU KpaHaMU: a — JJIA TIEPBOTO U TMPOMEKYTOUHOTO ITaKeH; 6 — mms
BEPXHETO dTaxa.

Pa3buBka y370B Marucrpaieil OCYIIECTBISETCS C Yy4eTOM JHUaMETPOB
TpyOONPOBOJOB M  HUX  CINOCOOOB  COoeNMHEHHS  (CIOCOOBI  COEIMHEHMS
YHUGPUIIMPOBAHHBIX Y3JIOB YKa3aHbl MO 3a/laHUI0 pyKoBoauTens). [IpsMbie ydacTku
MarucTpaiei, rae He Tpedyercss HHKaKod 0OpaOOTKH, TOCTaBISIOTCS IO
cneruUKaIy eJIbIMU TpyOaMu Ha 0OBEKT HEMOCPEICTBEHHO CO CKIIaa.

Texuuueckas JOKYMEHTAIIHs, nepeaaBaeMas 3arOTOBUTEIBHBIM
OPENNpUsTUSIM, AOJDKHA TpEeAycMaTpUBaTh H3TOTOBJICHHE SJIEMEHTOB U Y3IIOB
CaHUTApHO-TEXHUYECKUX CHUCTEM, a TaKke COOpKy HX B OJOKHM 0e3 Kakux-1ubo
nopaboTok. B yeprekax MOMKHBI OBITH YKa3aHbl MOHTQ)XXKHbBIE CTBIKH, KOTOPHIE
HE0OXOIMMO BBITIOIHUTH Ha OOBEKTE.

Ha mMoHTa)xHO# cxeme HOMep y37ia MOKa3bIBACTCs NBYMS IudpamMu: meppasi —
HOMEp Yy3/la, BTOpas — UHCIO Yy3JI0B B JHMHUU. B COOTBETCTBUM C
aKCOHOMETPUYECKOM CXEMOH CTyOEHTOM BBIYEpUHMBACTCS JACTaIM3UPOBAHHAsS
MOHT@)XHAasi CXeMa, KOTopas pa3OmBaeTCs Ha MOHTaXHBIC V376l [Ipumep

pa3aeneHnsl CXeMbl Ha MOHTAaXHBIE y3JIbl puc.2.3.



Puc 3 — MonTaxHbBII yepTexk TpyOOonmpoBo1a

JIns KaXJA0r0 MOHTaKHOTO Y3J1aONpPENENIAIOTCS  3arOTOBUTENbHBIC JIJIMHBI
TpyOHBIX netaneil. [lpy KOMIIOHOBKE Y3JI0B NMPUMEHSIOTCS CTaHAAPTHBIE ETaH
CTOHBI 1 OOYOHKH, a TAK)Ke CTAaHJAPTHHIE U THIOBBIE JAETAId TPYOOTIPOBOIOB.

JUist  KaXIoro THUMOBOTO YHU(MDHIIMPOBAHHOTO y3j7a pa3palaThIBacTCs
OTJIeJIbHAsT TEXHOJIOTMYECKass KapTa, KOTOpas TMpeacTaBisieT coboi paboune
yeprexu. Ha TexHomormueckod KapTe YKas3bIBAIOTCS IUAMETPhl TPyOOMpPOBOIOB
KKJIOW JeTanu, MPUBOJAUTCS ICKU3 KAKIOHM /eTaar, BHJI UX 00paOOTKH (IITUHHAS
pe3b0a, cBapka, TJIAJKUid Kpaid, CBEPIUTh OTBEPCTHE U JAP.), KOJIUYECTBO KaXIOU

ACTalIn, I[aéTCﬂ OKCINIMKasg MOHTAXXHBIX M 3arOTOBHTCIIBHBIX JJINH Tp}I6HBIX



neranen ysna. Kaxnapld y3en, B CBOIO O4Yepelb, MMEET MapKy, NPUHATYIO B
MOHTaXKHOM ITPOEKTE.

TexHomornvyeckne KapTbl Ha y3Jbl PEKOMEHAYETCS pacroiararb B
ONpPENENCHHON  IOCIENOBATEIBHOCTH,  KOTOpas  OOECHeYnT  HauOOJBIIYIO
TE€XHOJIOTUYHOCTh U3TOTOBJIEHHUS Y3JIOB U CEPUMHOCTH POU3BOCTBA.

Bce texnonmornueckue kapTbl 00bEIUHSAIOT B KOMIUIEKTOBOUHYIO BEIOMOCTb.

Ha npou3BoacTBE MOHTa)KHbIE YEpTEkKU O(POPMIISIIOTCS B BHJIE€ OJIAHKOB, Ha
KOTOPBIX B aKCOHOMETPUYECKOM MPOEKIMU H300pakaeTcs MOHTaXHBIM y3el ¢
yKazaHueMm (popM U JUaMETPOB YYaCTKOB TPyOOINPOBOIOB U BceX (DaCOHHBIX YacTel,

d TAKXKC apMATypbl B YCIIOBHBIX 0003HaYCHUSIX.

2.2 MOHTaKHBIN MPOEKT CUCTEMbI BEHTWISIIIUU

MoOHTaXHOE MPOECKTUPOBAHMUE CHUCTEM BEHTWJISIIUM BBIMOJHSETCS HAa OCHOBE
KOMIUIEKTOB ~ pabouuMx  YepTekel  CHUCTeM  OTOIUICHHS, BEHTHWIALMU |
KOHIMLIHUOHUPOBAHUS BO3[yXa. Bxoadmmue B C€OCTaB MOHTaXXHOTO HPOEKTa
MOHTAQXHBIE YEPTEKHU NOJKHbI UMETh TaKyl0 CTENEHb NETAIN3alUA MOHTaXHBIX
y3J0B, KOTOpasl TMO3BOJISIET M3TOTOBJIATH ATHU Y3Jbl B 3aBOACKHX YCIOBHUSX C
TOYHOCTBIO, OJIM3KON K TOUHOCTH U3TOTOBIICHUS JI€TaNIeH MaIlIuH.

[Ipy KOHCTpYyMPOBAaHMHM MOHTQXKHBIX Y3JO0B NPUMEHSIOT, KaK MPaBHIIO,
HOpMaJM30BaHHbIE (DACOHHBIE YACTH BO3yXOBOJOB U COCAMHHUTEIBHBIC AJIEMEHTHI
CETH BBIOMPAIOT MPEUMYIIECTBEHHO U3 YMCJIa TEX, KOTOPhIE CEPUITHO BBITYCKAIOTCS
3arOTOBUTEILHBIMU TPEANPUATHAMU. B MOHTaXHBIX YepTek)ax COONIOAAIOT
JCUCTBYIOIINE MOHTAXKHBIE TIOJNIOKEHHSI, TOECTh TPeOOBaHUS K pPa3MEHICHUIO
BO3/1yXOBOJOB U BEHTWISIIUOHHBIX JI€TAJIEl OTHOCUTEIIBHO CTPOUTEIbHBIX U MHBIX
KOHCTPYKILIMM, a TakXe MEeXIy co0oi, 4yTo oOecreyuBaeT yAOOHBIM MOHTaX H
0e30MacHyl0 SKCIUTyaTalldi0 BEHTHJIAIIMOHHBIX YCTpOWCTB. [Ipumep MOHTaxHOM
CXEMbI CUCTEMbI BEHTWISALIMU TPUBOAUTCS HA puc.4,5.

JIist  KOMIeHCaruu BO3MOXHBIX OTKJIOHEHHH (PaKTUUECKHX pa3MepoB

CTPOUTCIIBHBIX KOHCTPYKI_II/Iﬁ N OTACIIbHBIX HOMGIHCHI/Iﬁ OT pasMcCpPoOB,



Puc.2.4 - AKCOHOMETPUYECKHE CXEMbI CUCTEM BEHTHIISIIUN:
a — cxema pabouero ueprexxka, ©0 — MOHTaxHas cxema;, 1 — 14 —

YHUDUIIUPOBAHHBIC JIETAIH

NpeaAyCMOTPCHHBIX IIPOCKTOM, a TAKKC IJII KOMIICHCAIIMM YCTAHOBJICHHBIX
AOITYCKOB IIO JJIMHAM BO3AYXOBOIAOB K OGH.IGﬁ pvaeTHOﬁ JJIMHC MaruCTpaJbHbIX

Y4aCTKOB CCTHU I[O6aBJ'I$HOT TaK HA3bIBACMbIC KOMIICHCHUPYIOIIHUC IIPAMBIC Y4YaCTKH



amHon  150-200  mm. Ilpm  wmarucrpanmu g0 12 M pgoOaBisercs OAMH

KOMIICHCUPYIOIIUN y4acTOK, TpW OOJbllIed JJIuHE - JBa KOMIIEHCHUPYIOIIUX
y4acTka.
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Puc. 2.5 - ®parMeHT MOHTaXHOM CXEMbI CUCTEMbI BEHTUJIALUU

I, 2, 3 — npsMble y4yacTku; 4 — MpSAMON y4acTOK C TOPLIOBOM CETKOW; 5 —
NpsSIMOM y4aCTOK C CETKOM M JABMXKKOM; 6 — MPAMOM y4acCTOK C Bpe3kou; 7, 8 —

OTBOBI; 9 — mepexon

MOHTaXHbBI MPOEKT BKIKYAET MOHTAXKHBIE UYEPTEKU Ha KAKIYIO
BEHTWISILIUOHHYIO CHCTEMY B OTIIEJIBHOCTHU, a TAK)KE 3arjlaBHBIN JINCT, COJIEPrKaIINi
nepeueHb MOHTAXHBIX 4YepTekeHl, YCIOBHbIE O0O3HAUYECHMs, CBEACHHUS O
Marepualnax, UCIOIb3YEMbIX JJIsI U3TOTOBJIEHUS BO3yXOBOJIOB U IPYTUX JETANIEH, a
TaK)K€ YKa3aHHs 10 MX OKpacke. Ha 3ariiaBHOM JiMcTe MPOEKTa MPUBOJIUTCS TAKKE
CyMMapHbIi 00beM paboOT, UCYHMCIECHHBIX B KBAJPATHBIX METpax MOBEPXHOCTH
BO3/1yXOBOJIOB.

Ha MOHTa)XxHOM uepTeke BEHTWISLMOHHAS CETh H300pakaeTcsi B BUIE
MOHTQ)XKHOU CXEMBI, BBITIOJIHEHHON B OJIHY JIMHUIO 0e3 coOmroaeHus macmrada. Ha
CXEME€ VYKa3blBAIOT pa3MeEphbl IONEPEUYHBIX YYACTKOB M IOPSAIAKOBBIE HOMEpA
y4acTKOB M (AaCOHHBIX YaCTEH, KOJWYECTBO W JUIMHBI KOTOPBIX OMPEACISIOTCS
pacueTom.

N300pakeHHbIE Ha CXE€ME€ BO3IYXOBOJBI M OOOPY/IOBaHWE TPHUBS3HIBAIOT
COOTBETCTBYIOIIIUMH pPa3MEPAMU K CTPOUTEIbHBIM KOHCTPYKUMAM 3[aHUS WJIU
OTAENBHBIX €0 NMoMeleHnid. Ha cxeme yka3bIBaroT Takke OTMETKH PaCIOIOKECHUS

BO3AYXOBOJOB IIO0 BBICOTC IIOMCIICHMA. Hanuune B MOHTaXXHBIX YCPTCIKAX IMPUBA30K



1 OTMETOK PACTOJIOKEHHUS BO3yXOBOJOB B MPOCTPAHCTBE MO3BOJIAECT MPOU3BOAUTH
[0 HUM HE TOJIBKO 3arOTOBUTENIbHBIC, HO TAKKE U MOHTAXXHO-COOPOUYHBIE pabOTHI Ha
00BEKTaX CTPOUTEIHCTBA.

Ha ocHoOBaHMM MOHTaXHOM M AKCOHOMETPUYECKUX CXEM BEHTUIALMOHHOMU
CeTH pa3pabaThIBaeTCs KOMILJIEKTOBOYHASI BEIOMOCTh AeTaneit (Ta6i.2.1)

Tabnuua 2.1 - KoMmiektoBouHas BE1OMOCTh

ne [ToBepxHOCTB, M
Konu-
Ta HaumeHnoBaHue Huamerp,
JlnmiHa, MM | 4ecTBO, [Tpumeuatr
1 JIeTaH MM T el obmas
Ne '

Ha nenopmanu3oBaHHbIE (DAaCOHHBIE YacCTH BO3JAYXOBOJOB JAETCS ICKHU3 C
HEOOXOAUMBIMU pazMepaMu. KakIplii 3CKHU3 UMEET CChUIKY Ha COOTBETCTBYIOIIUM
OPSIAKOBEIN HOMep AeTanu. OO0BeM pabOT yKas3bIBaeTCsS B KBaJAPATHBIX METpax
BO3JIYXOBOJIOB C Pa30MBKOM MX Ha TPYMIIbI COTJIACHO HOMEHKIAType JAEHCTBYIOIIETO
coopuuka EHuP.

B npumedaHusXx K MOHTOXKHOMY 4YEPTEXKY TNEPEUUCIISIOT crelruduaeckue
TpeOOBaHUS K U3TOTOBJICHUIO W MOHTaXY JaHHOW BEHTWIAIMOHHON CeTH.
Cnemudukanuo HEOOXOAUMBIX MaTEpUaJIOB COCTABISIOT HA OCHOBAaHWUHU JaHHBIX
KOMIUJIEKTOBOYHON BEJIOMOCTH M PAacyCTOB JJIMH TIPSMBIX YYacCTKOB 3BEHHEB
BO3/1yXOBOJOB.

B otrnenbHBIX ciydasx (NMpU OTCYTCTBUM apPXUTEKTYPHO-CTPOUTEIBbHBIX
YepTEKEH, MPOU3BOJCTBO PadOT Ha JACHCTBYIONIUX MPEANPHUATHIX, a TakKe IPHU
OTCYTCTBUM B MPOEKTE€ TOYHBIX MPHUBSI30K MECTHBIX OTCOCOB OT TEXHUYECKOTO
000py1I0BaHMS) BO3HHUKAET  HEOOXOJIMMOCTH COCTaBJICHUS MOHTaKHOU
JOKYMEHTallU Ha OCHOBAaHWM 3aMEpPOB B HAType TEX DJJIEMEHTOB CTPOSIIIUXCS
3MaHuii W 00OpYyJOBaHUS, KOTOPBIE OMPEACISIOT HEOOXOAMMBIC pa3MephI

MOHTQXHBIX Y3JIOB BEHTWISIIUOHHBIX YCTPOMCTB. Ty pabOTy BBINOIHSIOT



BBICOKOKBaJIM(UIIMPOBaHHbIE paboune (3aMepUIMKH), KOTOPbIE BXOJSAT B COCTaB
pPabOTHUKOB YYaCTKOB MOJATOTOBKHU MPOU3BOACTBA MOHTAKHOI'O YIIPABIICHHUS.
CocraBiieHre He0OXOAUMON TEXHUYECKOU JOKYMEHTAIMU (3CKU30B) JOKHO

IMPOU3BOANUTHCA B CIICAYIOIICM IMOPAOKE:

lZO,SDmax+ SO,MM (1)
ra€ Dmax — MakCHMaJbHBIM JUAMETP IMPOKJIAJBIBAEMOTO BO3JYXOBOJA,
BKJIIOYAs U30JISILUIO, MM;

* )1 BO3AYXOBOIOB IIPAMOYI'OJIBHOI'O CCUHCHUS
l :O,Sbmax+ X,MM, (2)

r71€ bmax — MAKCUMaJIbHAsI IIMPUHA MPOKJIAIBIBAEMOr0 BO3yX0BOAA, MM
X — PacCTOSTHUE MEXIY Hapy HOM MOBEPXHOCTHIO BO3/YXOBOJIa U CTEHOM (HE

MeHee 50 MM), MM.

[Ipn mmpune Bo3nyxoBoaa 100—400 mm x = 100 mm, 400—-800 MM
x =200 mMm, 8001500 mm x =400 MMm.

3. MUHUMaNbHO JOMYCTUMOE PACCTOSIHME OT OCH BO3JIyXOBOJa [0
HapY>KHOM MOBEPXHOCTHU 3JIEKTPONPOBOAOB ONPEILISAIOT HO (hopMyTiam:

* JIJIs1 BO3JIyXOBOJIOB KPYTJIOTO CEYEHUs

1=0,5Dmax + 300, mMm; (3)
* U1 BO3/1yXOBOJIOB NMPSAMOYTOJIBHOI'O CEUEHUS

[ :O,Sbmax+ 300,MM (4)
4. MuHUMAaJIbHO AOIIYCTHUMOC PACCTOAHHUC OT OCH BO3AYyXO0BOA4d MO0
HaPY)KHOﬁ IIOBCPXHOCTH TPYGOHPOBO,HOB HaxXoI:iAT I10 (bOpMy.TIaM:

* JUI1 BO3AYXOBOJIOB KPYIJIOTO CEUEHUS

[ :O,SDmax+ 25 O,MM, (5)

¢ )i BO3AYXOBOIOB IIPSIMOYI'OJIBHOI'O CCUHCHUS



[ =0,5bmaxt x,MM. 6)

5. Ilpu mapamiensHOM NMPOKIAAKE HECKOJIBKUX BO3IYXOBOJIOB HA OJHOM
OTMETKE MHUHUMAJIBHO JOMYCTUMOE PpAaCCTOSHUE MEXKAYy OCSIMU 3TUX
BO3/TyXOBOJIOB BBIYHUCIISIOT 110 (hOpMyIaM:

* JI71s1 BO3yXOBOJIOB KPYTJIOTO CEUCHHUSI
[ =0,5(Dmaxt D'max)+ 250,MM; (7)
* JIJIs1 BO3yXOBO/IOB MPSIMOYTOJILHOTO CEUCHHSI
[ =0,5(bmaxt b'max) +x, (8)

r1€ Dmax U D'max — IMaMETPbl BO3IYXOBOJIOB, MM; Dmax U b'max — pa3Mepsl
CTOPOH BO3/IyXOBOJIOB IIPSIMOYT'OJIBHOTO CEUYEHHUSI, MM.
6. MUHUMaJIbHO JOMYCTUMOE pacCTOSHUE OT OCH BO3JyXOBOJAOB [0

MOBEPXHOCTHU MOTOJIKA OMPEAEISIOT 10 PopMynam:

* JI7I1 BO3TYXOBOJIOB KPYTJIOTO CEUCHUS
[ =0,5Dmaxt 100,MM; 9)
* JIJIS1 BO3TYXOBOJIOB IIPSIMOYTOJIBHOTO CEYCHUS
[ =0,5amaxt x. (10)

7. Ilpu  TPOXOXKIEHHMHU  BO3AYXOBOJOB  UYEpPE3  CTPOUTEIILHBIC
KOHCTPYKIIMU (PJIaHIIEBbIE W APYTHE Pa3bEMHBIE COCAMHEHHS BO31yXOBOJIOB
pa3memiatb Ha paccrosHud He meHee 100 MM OT TOBEPXHOCTH ATUX
KOHCTPYKIIUH.

OtnenpHBIE JI€Tald BO3YXOBOJOB (TIpsIMbIE YYacTKH M (PaCOHHBIC

YacTH) COCAUHSIOTCA MEXIy COOOH B BO3IYXOMPOBOJHYIO CETh C ITOMOIIBIO



dnanneBplx u OecIaHIEBBIX COCIWHEHHM (OaHIaxkel, IUIaHOK, PEeK,
pacTpyOHBIX U IPYTUX COCTUHECHUN ).

KpenieHue  ropu3OHTAIBHBIX ~ METAUIMYECKHX  HEU30JUPOBAHHBIX
BO3JIyXOBOJIOB (XOMYTHI, IOJBECKH, OIMOPHI IT Jpyrue) Ha OecdraHIeBOM
COCMHEHHHU CJIEAYET YCTAaHABIMBAThH HA CIEAYIOUIUX PACCTOSHUSIX:

— He Oojnee 4 M TIpU AMAMETPax BO3IYXOBOJA KPYTJIOTO CEUYCHHUS HIIH
pa3Mmepax OOJbIIeH CTOPOHBI BO3AYyXOBOAA MPSMOYTOJIHHOTO CEUYCHHS MEHEE
400 mmM;

— He Oosiee 3 M Mpu JUaMETpax BO3IYyXOBOJA KPYIJOTO CEUCHUS WU
pa3Mepax OO0JbIIe CTOPOHBI BO3AYXOBOIa PsIMOYTOJIbHOTO ceueHus 400 MM
u OoJee.

KpenyieHuss TOpPU3OHTAIBHBIX  METAUIMYECKUX  HEU30JMPOBAHHBIX
BO3/IYXOBOJIOB Ha (DJIAHIIEBOM COEJMHEHUM KPYTJIOIO CEUCHUSI JUAMETPOM JI0
2000 MM UK IPSMOYTOJIBHOTO CEUEHHMS TIPU pazMepax OOJIbIIECH ero CTOPOHBI
10 2000 MM BKJIFOUMTEIBLHO CJIEIYET YCTaHaBJIMBATh Ha PACCTOSHUU HE OoJiee
6 M. PaccrositHue Mexay KperuieHUSIMU H30JIMPOBAH-HBIX METAJTMYECKHUX
BO3/IyXOBOJIOB  JIIOOBIX pa3MEpPOB  TMOIMEPEYHBIX CEYEHHH, a Takke
HEU30JIMPOBAHHBIX BO3/yXOBOJIOB KPYIJIOro ceueHus auamerpom Oosee 2000
MM WJIH OPSIMOYTOJBHOI'O CEYEHHsS IMpH pa3Mepax ero OOJbIIeH CTOPOHBI
6osiee 2000 MM JOJKHBI Ha3HAYATHCS paboyel TOKYMEHTAIIUEH.

Kpemienust BepTUKaNbHBIX METAUIMYECKUX BO3yXOBOJOB CIIEIYET
yCTaHABJIMBATh HAa PACCTOSHUU HE Ooiiee 4 M.

KperieHus BepTUKaIbHBIX METAIMYECKUX BO3JyXOBOJOB BHYTPH
MOMENICHUN ¢ BBICOTOM JTaka Oojiee 4 M W Ha KpOBJE 37aHUS JIODKHO

Ha3Ha4YaTbCA pa60‘II/IM IIPOCKTOM.



3 OnpenesieHue 00beMOB pPadoOT NMPU MOHTAXKE CHCTEM OTOILICHHS,
BEHTWJISIIUM, BHYTPEHHHMX CHCTEM Ta30CHA0KeHHS] H KOTeJbHbIX

YCTAaHOBOK
TpeGoBanusi mo omnpeneneHur0 O0BEMOB MPOU3BOJCTBA CTPOUTEIHHO-
MOHTQXHBIX pabOT [JIsi CHUCTEM TeIUIOra30CHA0XXEHUSI U  BEHTWIISAIUU,
BOJOCHAOXKEHUSI M  KaHAIM3AlMM  M3JI0KEHBI B  TEXHUYECKOW  4acTu
INocynapctBennbix DneMeHTHBIX CMmeTHBIX Hopm I'DCH-2001(penakiuu 2014

roga ¢ UCIpaBJICHUAMN 1), B 4aCTHOCTH, B C60pHI/IKaX§

- Ne 16 — TpyOonpoBobl BHYTPEHHHUE;

- Ne 17 — BomonpoBoj 1 KaHaiIu3alus — BHYTPEHHHUE YCTPOUCTBA;

- Ne 18 — OromnneHne — BHYTpEHHHE YCTPOICTBA;

- Ne 19 —T'azocHaOkeHHe — BHYTPEHHHUE YCTPOWCTBA;

- Ne 20 — BenTunsiis 1 KOHAUMIIMOHUPOBAHUE BO3IYyXa;

- Nel5.04 — Manspubie paGoThI;

- Ne26 — Tennou3onsoHHbIE pabOTHI U AP.

Coopuuku NeNe 16, 17, 19, 20, 26 ucmosb3yroTcs TakXe W MPU pacyuere

00BEMOB paboT MO KOTENIbHBIM yCTaHOBKaM. Tak, B cOopHuke Nel7 mpuBogutcs
COCTaB KOMIUIEKTa OTONMTEJIBHBIX KOTJIOB M YKa3bIBAaeTCs, KAKHWE KOTJIBI

MIOCTaBJISFOTCS B cOope.

OO6beMBbl pabOT MODKHBI OBITH B WTOTC IIPUBEIICHBI B COOTBETCTBHE C

€IMHULIAMU U3MEPEHUS, TPETYCMOTPEHHBIMHU KOMIUIEKCHBIMA HOpMamu EHuP.

Tabnmuna 3.1 - BegomocTh 00beMOB pabOT MO MOHTaXY cUcTeM(yKas3aTh

HaMEHOBaHUE 00BEKTA MPOESKTUPOBAHUS)

Nermn HaumenoBanue E.U3M. KommuectBo | Ilpumeuanue
pabor




Tabmuma 3.2 - BenoMocTh 00beMOB pabOTIIO 3aroTOBKE JeTaled Jii MOHTaxka

CUCTEMBI (yKa3aTh HAUMEHOBaHUE OOBEKTA MPOSKTUPOBAHMS)

Ne HaumenoBanune | XapakrepucTtuka Enuauna IIpumeyanue
n/n pabor 3aroTOBOK U3MEpEHUs U
(3ar0TOBOK) KOJINYECTBO
1 2 3 4 5

HpI/IMepHaSI IIOCJICA0BATCIIbHOCTDh BBLIITOJIHCHUA pa60T M0 MOHTAXy CHUCTEM

TI'B npusenena B Tabsuiie 3.3

Tabmuma 3.3 - [lpumepHas mocCiIenOBAaTEIBHOCTh CTPOUTEIBHBIX M MOHTa)KHO-
COOpOYHBIX PpabOT ISl COCTABJICHUS KAJICHIAPHBIX IUIAHOB CTPOUTEILCTBA
WH)XEHEPHBIX ceTe 1 MOHTaxka cucteM TI'B

Ne CrnenuajJu3supoBaHHbIE

OcCHOBHbBIE TEXHOJOTHYECKHE TPOIECChHI
n/n MOTOKH

1 2 3

1. MoOHTaX CHUCTEM OTOIJICHUS IToaroroBuTenbHBIC paOOTHI.

Pabotb! HyII€BOr0 IMKIIA: YCTPOHCTBO BBOJIA TEIJIOCETH
(y3ma ympaBiieHUs) © MOHTaX MaruCTPaTbHBIX
TPYOOIIPOBOIOB (IIPOM3BOAMUTCS B MEPHOJT BHIIOIHEHUS
00IITEeCTPOUTENBHBIX PabdoT).

Pa3merka MecT yCTaHOBKH CPEICTB KPETUICHUS
TPYOOIIPOBOIOB M HATPEBATENBHBIX IPUOOPOB, CBEPIICHIE
OTBEPCTUH.

YcraHOBKa 1 3aJelTKa WM MIPUCTPENKa CPEICTB
KpeTUIeHUS.

MOoHTaX MarucTpaibHBIX TPYOOIIPOBOIOB U y3IIa
YIIPaBIEHHUS, PACTIONIOKEHHBIX BBIIIE HYJIEBOH OTMETKH.
YcraHoBKa HarpeBaTENbHBIX IPHOOPOB.

COopka CTOSKOB U TIOJIBOJIOK

WcnbiTaHne OTENbHBIX YacTell CHCTEMBI.

Pabouas mpoBepka CUCTEMBI B IIEJIOM.

OxkoHuaTeNnbHas IPOBEPKa MPH Cjaue CHCTEMBI B
SKCIUTyaTaIlHIo, ITyCK U PETYIIMPOBKA.

2. MonTax TpyOornpoBonoB ropsiaero | [lomroroBurenbHbIe paboOTH (TIpUEMKa 00BEKTA IO
BOJIOCHAOXEHHUS MOHTaX, pa3MeTKa MECT IPOKJIaIKH TPyOOIpPOBOJIOB U




(BHYTpEHHHUX CHCTEM)

COCTaBIICHHE ICKU30B).

PaGoTs! HyIeBOr0 IMKIIA: YCTPOHCTBO BBOAOB
BOJIOIIPOBOIA.

Pa3meTka MecT yCTaHOBKHM CPEICTB KpETJICHUS
TpyOONIPOBOIIOB, CBEPIIEHNE OTBEPCTHIA.

YcTaHOBKa U 33/1€JIKa WK MIPUCTPENKA CPEACTB
KpemnaeHus.

MOoHTax MarucTpaibHbIX TPYyOOIIPOBOIOB,
PACIIOJIOKCHHBIX BBIIIC HyﬂeBOﬁ OTMCTKHU.

MoHTaxX BEpTHKAIBHBIX U TOPH30HTAIBHBIX OJIOKOB
TPYOOIIPOBOMIOB (BMECTE C TPYOOITPOBOaMU
KaHAJIM3AIHH ).

HcnbiTanue TpyOOIpOBOJOB € YCTaHOBKOH 3ariyIlieK
B3aMEH BO/IOPa300pHON apMaTyphI.

YcraHoBKa BOAOpa300pHO apMaTypBhl.

[IpombIBKa TpyOOIIPOBOIOB.

OmnpoOoBaHUe TOPSIIETO U XOJIOIHOTO BOJTOCHAOXKECHHSI.
Pabouee ucnpITaHre CUCTEMBI B IIETOM.
OKOHYATENBLHOE UCIBITAHNE CHCTEMBI B ejioM, MyCcK u
peTyIrpOBKa.

MoHTax TpyOOnpoBOIOB
razocHa0)KeHus
(BHYTpPEHHUX CHUCTEM)

[MoaroroBurenbHbie pabOTHI (TPHEMKa 00BEKTA TTOJT
MOHTaK, pa3MeTKa MECT MPOKJIAJIKU Ta30MPOBOJIOB U
COCTaBJICHHE 3CKHU30B).

Pab6oTe! HysIeBOTO ITUKIIA: YCTPOMCTBO BBOJIOB
ra3onpoBo/a.

MoHTaX MaruCTpaIBHBIX TPYOOIIPOBOIOB,
PAacIIONIOKEHHBIX BBIILIE HYJIEBOH OTMETKH.

Pa3merka MecT ycTaHOBKU CPEICTB KpEMJICHUs
ra3oIpoBO/IOB, CBEPJICHUE OTBEPCTUH.

YcTaHOBKa U 33/1€J1Ka WIN IPUCTPENKA CPEACTB
KpeIlIeHusl.

MoHTaX CTOSIKOB M IOJIBOJIOK I'a30IIPOBOIOB.
YcraHoBKa ra3oBbIX MPHOOPOB.

Y cTaHOBKa BEHTHISILIMOHHBIX PELIETOK.

[lepBoe pabouee HCIBITAHNE CTOSIKOB.

PaGouee ncnbiTaHNE CUCTEMBI B LIEJIOM.
OKOHYATEeIbHOE UCIIBITAHNE CUCTEMBI B LIEJIOM, IICK U
PEryIupoBKa.

MoHTaX CHUCTEM ITPOMBIIILIICHHOM
BEHTUJISAIIHH

IToaroroBuTensHEBIE pabOTH (TpHeMKa 00BEKTa IO
MOHTAaXK, pa3MeTKa MECT MPOKJIAIKH BO3yXOBOJIOB U

COCTaBJICHHUC 3CKM30B Ha U3ACINUA JJIA U3IrOTOBJICHHUA X Ha

3aBoje).

MoHTaX BEHTHJITOPOB.

MoHTax BO31YXOBOOB.

YcraHOBKa BO34yXOpacOpeaeIUTENbHBIX YCTPOMCTB.
MoHTaX OTAENBHBIX YaCTEH CUCTEMBI.

PaGouas nmpoBepka CUCTEMBI B LIETIOM.

OKoHYAaTEeIbHOE UCIIBITAHNE CUCTEMBI B LIEJIOM, IIYCK U
PEryInpoBKa.

[Ipoxnaaka HapyKHBIX
ra3onpoBO/IOB U3 CTAIBHBIX TPyO™

[TonroToBuTeNnbHBIE PAOOTHI (MIJITAHUPOBOYHBIE
paboOThI, BCKPBITHE TOPOKHBIX OKPBITUH, PHIThE
1yp($oB 7151 BCKPBITHS TIOJ3EMHBIX KOMMYHHMKAIIUH,
110/IBECKA MOJ3EMHBIX KOMMYHHUKAIIMHI, YCTAHOBKA




OTpaXkIeHUI MecT pabOTHI, OTMETOK H Jp.).
Pa3paboTka rpyHTa B TpaHIIee SKCKaBaTOPOM.

Caapka Tpy0 B CeKIIMU Ha OpOBKE TpaHIIIEH, TPOBEPKa
CTBIKOB (PM3UYECKUMHU METOJIAMH KOHTPOJIS, U30JISILIUS
IIPOBEPEHHBIX CTHIKOB.

YCcTpoicTBO OCHOBaHMSI 110/ TPYOOIIPOBOIBI, YKIAAKa
CEKLUH B TPAHUICIO, CBAPKA HEITOBOPOTHBIX CTHIKOB.
YcranoBka apMaTyphl U (PaCOHHBIX YacTeH.
YCTpoiCTBO KOJOAEB.

[IpenBaputenbHOE HCTIBITAHUE TPYOOIIPOBOJIA HA
IPOYHOCTb.

W3onsiiyst CTHIKOB, TPOBEPKA TITyOHHBI 3aJI0)KESHUS,
YKIJIOHOB.

YactuyHas npucklnka TpyoonpoBoia (IpUMEpHO Ha
20 cMm.).

3achlnKa TpaHLIEH JI0 MPOEKTHONH OTMETKHU C
YIUIOTHEHHEM I'pyHTa (IIpU HEOOXOIUMOCTHU CHSITHE
OTpaKJICHU, MOAYUCTKA TPYHTA Ha YIIHUILE).

3

[Ipoxiaznka HapyXHBIX CUCTEM
TEIUIOCHAOKEHUS

[TonroroBurenbHBIE pabOTHI (TO K€, YTO TSI CHCTEM
ra3oCHa0)KeHus).

Pa3paborka rpyHTa B TpaHiee 3KCKaBaTopOM.
VYerpolicTBO OCHOBaHMM HEITPOXOIHOTO KaHaa U3
KeNe300€TOHHBIX TUTUT IS TPYO, KOJIOAIEB COOPHBIX
JKEIe300€TOHHBIX U KaMmep.

Y cTpoiicTBO MOAYIIEK MO/ CKOJB3SIKE OMOPHI.

Ceapka TpyO B CEKI[MH Ha OpOBKE TpaHIIIeH, IIpUBapKa
CKOJB3AIINX OIMOp K TpyOaM 1o pacyery (CorracHo
MIPOEKTY).

VYxiranka ceKIui B TPAHIICIO M CBAPKa UX MEXKITY COOOM.
YcraHoBKa KOMIIEHCATOPOB M 3a/IBHKEK.

HUcneiTanme crucreM (IpeaBapuTeNbHOE — 0 YCTPOICTBA
MePEKPHITHI KaHaJIa).

W3omsmust TpyOOnIpoOBOIOB (€CIIM OHM HE M30JUPOBAHBI HA
3aBOJIC) M CTHIKOB.

Y CTpoiCTBO CTEHOK M TIEPEKPHITHI KaHalla, UX
TUAPOU3OIIALINN.

3achIlKa TpaHIIEH 10 MPOEKTHOW OTMETKH.

MoHTaX KOTEIbHBIX YCTaHOBOK

MoHnTax KOTI0B, Bogonogorpeareneil. Mcneitanue
KOTJIOB, BOAOIOAOTpeBaTeinel (10 mpou3BOICTBa
00MYypOBOYHBIX, H30JIALIMOHHBIX PadoT).

MoHTaX BCIIOMOraTeIbHOI0 KOTEIbHOI0 000pYIOBaHUS
(HacocoB, BEHTUJISITOPOB U IBIMOCOCOB C
JIEKTPOABUTATEISIMU, TA30BOT0 U IIPOUYETO
000pyTOBaHMS).

Pa3meTka MecT ycTaHOBKHM CPEICTB KpETJICHUs
TPYOOIIPOBOJIOB.

YcTaHOBKa U 33/1€JIKa CPEACTB KPEIIeHHs TPyOOIIpOBOIOB.
MoHnTax TpyOOInpOBOAOB C YCTAHOBKOW apMaTypbl U
M3MEPUTENBHBIX TPHOOPOB.

HUcnbiTanue TpyOOrIpoBoaOB.

[IpoBepka paboThl HACOCOB, BEHTUIIATOPOB, IBIMOCOCOB U
Jpyroro o0OpyIOBaHHUA.

['upaBanyueckoe CIBITAHNE KOTIIOArperaTa U cJiaua ero




T'ocrexnanzopy

[lenouenue u onpoOOBaHKE KOTIOArperara Ha mapoByIo
IUIOTHOCTb.

OOMypoOBKa KOTJa.

KommiekcHoe onpoOoBanue (TpoOHast TOMKA) U ciada B
IKCILTyaTaIHIo.

4 CocraBjieHue KAUIBRYJISANUN TPYAOBLIX 3aTpatr M 3ap360THOﬁ

nJjiaThbl.

Pacder TpymoemMkocTH ®W  pa3MepoB  OIIaThl  PaOOTHUKOB B
CTPOUTEIILCTBE TPOU3BOAUTCS B (HOpPME KAIBKYISIIIUK TPYAOBBIX 3aTparT H
3apabOTHOM MJIATHI.

[Ipr cocraBieHMM KaIbKYJISAIMA HEOOXOAMMO IIPEAYyCMATPHUBAThH
paloHAIBHYI0 OpraHW3aIlMi0 TPyAa, BBIMOJHEHHWE paboT Hambonee
IIPOTPECCUBHBIMI WHIYyCTPUALHBIMA METOAAaMHU, MAaKCUMAJIBHO COKpaIas ux
TPYJOEMKOCTh M CTOMMOCTh MOHTa@Xa. [IpU 3TOM HYKHO CTPEMHTHCS K
MCIIOJIb30BAHMIO TIPU MPOYUX PABHBIX YCIOBUSIX PAOOTHUKOB OoJiee HUBKOM
KBaJM(pUKaImu.

CocraBieHre KaJbKyJSIMM TPYIOBBIX 3aTpaT M 3apabOTHOM IIATHI
OCYIIECTBIISIETCS B CIIEAYIOMIEH TTOCIEA0BATEILHOCTH
1) HA OCHOBaHUH YEPTEKEH 3aHMsI © MOHTAXKHOTO ITPOEKTA MPUBOIUTCSI
COCTaB padoT, MOAJISKAIINX BBHIMOIHECHUIO TIPU MOHTAXE CHCTEMBI; IO paHee
COCTaBJICHHOU crienupuKauy onpenensiercs 00beM BceX BUI0B paldoT;

2) no cOopuuky EHuP «OOmas dyacte» oONpeaenstoTcs HdaHHBIE,
HEOOXOAUMBIE JIJIs1 COCTaBJICHUS KAIbKYJISIIMU HOPMATUBHBIX JIOKYMEHTOB;

no Buay paboT, yKa3aHHOMY B COOTBETCTBYyIOIIMX cOopHukax EHwuP,
YTOYHSETCSI OMUCAHKUE MPOU3BOJACTBEHHBIX ONEpaIlii 1 MEPOIIPUATHIA;

3) 0 YTOYHEHHOMY OIMHUCAHUIO padOT ONMPEEstOTCsI HOPMbI BpEMEHH U
PaCIEHKH Ha MOHTaX WJIM M3TOTOBJICHUE KaXKJIOTO 3JIEMEHTa MPOCKTUPYEMBIX

CHUCTEM;



4) UL KakaoW paboTel wiu omepamuu  BbiOupaercs u3  EHuP
PEKOMEHTyeMbI COCTaB paOOTHUKOB;
5) ompenenseTcs TPYAOEMKOCTh BBITIOJHEHHUS W 3apa0oTHas IUiaTa Ha
Bech 00beM padoT;
6) Ha OCHOBE aHam3a 00beMOB paboT u pexkomeHayembpix EHuP cocrara
3BEHbECB HAa3HA4YaeTCS COCTaB Opuraipl WJIM 3BEHA 11 MOHTa)Xa JaHHOM
CHUCTEMBI.
Bce momydeHHble MaHHBIE W PE3yIbTaThl BBIYUCICHWHA 3aHOCSTCS B
OJIaHK KaJbKYJISIIAA TPYAOBBIX 3aTpaT U 3apa0doTHOM 11aThI (Tadum. 4.1).
CoctaB Opuraabl WM 3BeHa 10 YHCIEHHOCTH, NpodeccusM W
KBaTu(UKaMU ToAOUpaeTCs TaKuM 00pa3oM, UYTOOBI CUJIaMU OpuTraabl
o0ecreunBanioch BHITIOJIHEHHE BCEX MPETyCMOTPEHHBIX KaIBKYIIAIUEH padoT
B MUHHMAJIBHBIC CPOKH.

Tabnuua 4.1 - Kanbkynauuu TpynoBbIX 3aTpaT U 3apabOTHOM TUIAThl AJIS MOHTa)Xa

CHCTCMBbI (yKa3aTI> HaMMEHOBaHHE 00BHEKTA HpOGKTHpOBaHI/Iﬂ)

KonuuecTBo
Cocrasn
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[Ipu pacuere TPYJOEMKOCTU U CTOMMOCTH CBAapOYHBIX padoT,
3aBUCAIIMX OT paspsna padoT, IJIsI COCTaBJIICHUS] PEATbHON KaJlbKYJSIIUU
HEO0OXOAMMO MOJIB30BaThCS TAPUPHO-KBATN(PUKALMOHHBIM CITPABOYHUKOM.

[Ipy BBIOJHEHUH KYpPCOBOTO MPOEKTA, B IHEJSIX YIPOIIEHUS, MOXXHO
IPUHSATH CJIECAYIONIYIO YCIOBHYIO pa30MBKY CBAPOYHBIX pabOT MO KaTEropusiM

CJIOKHOCTH.



CBapka TpyOOIIPOBOJIOB HAPY>KHBIX HMH)KEHEPHBIX ceTeid U O0OBs3Ka
OTONMUTENBHBIX KOTEJIbHBIX — 5 pa3psia. CBapka TpyOOIpPOBOIOB BHYTPEHHUX
CaHUTAPHO-TEXHUYECKUX CHCTEM OTOIUICHUS U TOPSYEro BOJOCHAOKEHUs, a
TaKk)Ke€ CBapKa IMPU MOHTaXKe OOBSI3KM KajopudepoB W BoJoHarpeBarenei — 4
paszpsan. CBapka NpU MOHTQKE CHUCTEM BEHTWISILIMM W KOHAWIIMOHUPOBAHUS
BO3/yXa, CBAPKA MPOKATHOW CTaJIM ¥ METAJUIOU3ACINN —3 pa3psl.

Hopmbl BpeMeHM M pACIeHKH Ha 3JEKTPONPUXBATKY, BBINOJIHIEMYIO
npu MoHTaxe cucrem TI'B, TpymoeMKocTh U 3apabOTHYIO ILJIATy IO 3TOMY
IIPOLIECCY CIEAYET OPUEHTUPOBOYHO NMpuHMMATH B pasmepe 30 % ot Bcero
o0beMa CBapOUYHBIX padoT.

IIpu He3HauuTeIbHOM 00BEME PabOT MOXKHO MPETYCMOTPETH BMECTO
ra3oBOM pPE3KM MeETala PYYHYIO JJIEKTPOAYTOBYIO. B 3TOM ciiydae Tpyno-
€MKOCTbh U CTOMMOCTH BBINOJHEHUS Pa0OT MPUHUMATh TAKUMHU K€, KaK U JJIs
AIEKTPOCBAPKHU.

[locne cocrtaBieHUs KaJbKyJIsILUM pa3padaTbiBaeTCsi U YTOUYHSETCA

KaJICHJIapHBIA rpavK BHIMOJHEHNS MOHTaXHBIX PadoT.

5 Pa3pa0oTka KajeHAapHOro miana (rpa¢guka)npou3BojacTBa pador

Kanenmapuplii 11aH TpeACTaBIseT COOOM MPOEKTHO-TEXHOJIOTHUCCKUI
JOKYMEHT, KOTOpPBIA yCTaHABIMUBAET IOCIEI0BATEIbHOCTh, WHTEHCHUBHOCTH U
CPOKH MPOU3BOJICTBA PAbOT, a TaKKe MOTPEOHOCTh B peCypcax.

KoHeuHbIM  pe3ylbTaTOM  KaJIEHAAPHOTO  IUIAHUPOBAHUS  SIBIIAETCS
cocTaBlieHHe pacnucanus (rpaduka) TIaHUPYEeMBbIX pabOT ISl UCTIONHUTENSH —
CTPOUTEINIbHBIX OpraHu3aluii, Opuraj, 3BeHbeB padounx. B HeM ycTanaBnuBaroTcs
KaJICHIApHbIE CPOKM Hayajla U OKOHYaHUS paboT, TpedyeMoe KOJIMYECTBO

MaTtepuaibHbIX (TpyObl, KOHCTPYKIMHU U JAp.), TEXHUYECKUX (MAallIUHbI,



MEXaHU3Mbl) U TPYAOBBIX PECYpPCOB C pacHpenesieHueM HX MO JHSIM pacyeTHOIro
KJICHIAPHOI0 MEPHUOJA.

['maBHOM 3ajmader KajleHAAPHOI'O IUIAHUPOBAHUS SBISAETCA COCTABJICHHUE
takoro KII TIP (t.e. pacnucanusi paGot), KOTOpbI ObUT Obl ONTHUMAJIBHBIM IIO
NPUHATOMY KPUTEPHUIO €ro OLEHKM M OJHOBPEMEHHO YJOBJIETBOPSJ Obl
OTpaHWYEHHUSAM, YUYNUTHIBAIOIIUM PEATIbHBIE YCIOBHS IPOU3BOJICTBA.

Kpurepnii onTuManbHOCTH KaJ€HAAPHOTO IUIAHA 3aBUCUT OT MEpUoa
IUIAHUPOBAHUSA M KOHKPETHBIX YCJIOBUH Npou3BojcTBa pabor. [Ins Texyiero
IUIAHUPOBAaHUsA, K KOTOPOMY OTHOCSTCSI KaJICH/IApHbIE IUIaHbI HA TOJ WM KBapTal,
32 KpUTEpPUHU ONTUMAJIBLHOCTH NMPUHHUMAIOT, HAPUMEP, MAKCUMYM NPUOBUIA WIH
MUHUMYM TPOJOJKUTEIBHOCTH CTPOUTENbCTBA (MOHTaxka). st omepaTHBHOIO
TUTAHUPOBAHUS, K KOTOPOMY OTHOCSITCSI KaJeHIapHbIe TUIaHbl MPOU3BOJICTBA padboT
Ha MECSI, JeKaay UK HEJEINI0, 32 KpUTEPUI ONTUMAIbHOCTH OOBIYHO MTPUHUMAIOT
MUHHUMYM IPOCTOEB TPYAOBBIX PECYpPCOB, PABHOMEPHOCTh UX HCIOJIb30BAHUS BO

BPCMCHU.

K orpannyenusiM, HCIIOJIb3yEMBIM IIPU COCTABIEHUU KaJCHAAPHBIX IUIAHOB,
MOTYT  OTHOCHUTBCSI, HAmlpuUMep, CpPOKHU BBHINOJHEHUS paboT, 3a/JlaHHbIE
TEHNOJPSAYUKOM; HMHTCHCHUBHOCTh TOTPEOJICHUS PECypCcoB, 3aBHUCSIIMX OT
BO3MOYKHOCTEH (NMPOU3BOJCTBEHHON MOIIIHOCTH) CTPOUTEIBHONW OpraHu3allluy;

HAJIM4YME PECYpPCOB B KOHKPETHBIE KaJCHIAPHbIC TEPUOIBI.

Kanennapuslii miaH mpou3BOACTBa pabOT, KaK CBOCOOPA3HOE paCHHCAHHE
JUISL  UCTIOJIHUTENIEH, MOXET OBITh COCTaBJI€H B pa3IUYHBIX BapHAHTAX,
CI€I0BaTEeNbHO, C  Pa3HbBIMU  TEXHUKO-3KOHOMUYECKHMMHU  IOKa3aTeNsIMHU,
OCHOBHBIMHU M3 KOTOPBIX SBJISIFOTCS  IPOJOJKUTEIBHOCTh  CTPOUTEIBCTBA

(MOHTa)xa) ¥ YUCIECHHOCTh pabounx (Tadm. 5.1)



Tabmuma 5.1 — Kanennapubiit mian (rpaduk) mpou3BoicTBa padoT)
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Iloce IMOCTPOCHUA KaJICHAapHOTO I1JIaHa OIpeCaACIIACTCA

CBOJHASIMOTPEOHOCTh B paboumx Kaapax Mo mnpodeccusM U paspsaam ¢

pacnpeneneHueM 10 JHSM CTPOMTEIhCTBA WJIM MOHTaxa (Tabia.5.2) myrem

CUMTBIBAHMA JAHHBIX 3a KEDKI[BIﬁ ACHBb KaJICHIap:.

Tabmuma 5.2 - CBogubIil rpaduk moTpeOHOCTH B pabounxkaapax mo npodeccusam

U pazpsgam
Ne HaumenoBanue Pazpsn Tpyno3atpatbl Pacnpenenenne pabodnx mo IHIM
/I mpodeccuit CTPOHTEIHCTBA
pod En. Bcero p
H3M.
1 2 3 4 5 urtn
(KOonmMYecTBO THEH CTPOUTENHCTBA WIIH
MOHTaXXa )
1.
Crecaps- 3 1 4 5 é U T.1. 5
CAHTEXHIK — (rxommdecTBO pabodnX COOTBETCTBYIOIIEH
(cniecapb- 5 i 223 podecCHr ¥ COOTBETCTBYIOILETO Paspsa,
BEHTH/IALHOHHHK) HEOOXOIUMBIX IS BBITOMHEHHA
BKITFOUCHHBIX B KaJIeHJApHBIN IJ1aH pador,
Ha KaXX[IbIi J€Hb CTPOUTEIHCTBA HITH
MOHTaXa)
2.
TO XK€ 4 TO XKe 52 2 3 4 5 4 ur.n
n




Htoro TO XK€ 275 5 4 8 10 6 ut.nm

I'padux mocTtaBKM M pacxoja MaTEpHAIBHBIX PECYPCOB CTPOMUTCS Ha
OCHOBAaHHMU OIPEJCICHHBIX paHee MOTpeOHOCTEH B MaTepualiax, HeTalsiX H
000pyZOBaHMM B COOTBETCTBUM CO CpPOKaMH pacxoja, YCTAaHOBJICHHBIMU Ka-

JIeHAapHbIM T1aHoM. ['paduxk cocraBngercs B popme Tabnuibl 5.3

Tabmuma 5.3 -I'paduk 10CTaBKM U pacxojia MaTepuaioB

Ne | HammenoBanme matepuanoB | En. | OOmee | JloctaBka CpOKH TTOCTaBKH

n/n HU3M. | KOJI-BO B JICHb Henb, mecan
b

1 2 3 4 5 " T.JI.

1 2 3 4 5 6 7 8 9 110 11

Ipumeyanmue:

1) pacxon NOJKEH COOTBETCTBOBATH MOTPEOIECHUIO pecypca MO KaJeHJapHOMY IUIaHy
MIPOM3BO/ICTBA PAbOT;

2) Hayajo JOCTaBKM MAaTepHaioB HAa OOBEKT CTPOUTEIHCTBA WJIM MOHTa)Xa IOJDKHO
OTIEPEIKATh ATy Havajga uX PacX0J0BaHUs Ha BETUYHHY 3-7-THEBHOM MOTPEOHOCTH (TIpH 3aBO3€
ABTOTPAHCTIOPTOM).

3aB03 MaTEpHANIOB CIEAYET MPEelyCMaTpUBATh C OMEPEKEHUEM HUX pacxoja
Ha BEJIMYMHY HEOOXOAMMOrO 3araca, KOTOPbI MOXXHO MPUHUMAThH B pazMepe 3-7-

JTHEBHOM MOTPEOHOCTH.

BcenomorarensHbie Matepuaibl, TpeOyromecs B HEOOIbIINX KOJIMYECTBAX,
MOTYT OBITh 3aBE3€HBI B IIOJTHOM 00bEME 70 Havaja MPOr3BOJICTBA PadoT.

[Ipu wWcronb30BaHWM YKPYIHEHHBIX Y3J10B, OJIOKOB, CEKIIUHA MOMET OBITh
pa3paboTaH BapHaHT MOHTa)Xa HEMOCPEJACTBEHHO C TPAHCHIOPTHHIX cpeactB (''C
Kosec") 6e3 opraHu3aiuy MPOMEKYTOYHBIX CKII0B.

JlocTaBka JOJKHA COOTBETCTBOBATH PACXOJy JIJIi TAaKUX MAaTEpPHANIOB, Kak
0eToH, pacTBOp, acGanbT, HE MOAICKAIINX XPAHCHHIO.

[Ipy TUTaHUPOBAaHWUU CPOKOB JIOCTABKM MATEPHAJIOB CIIENYET YYWUTHIBATH
HOpPMAaJIbHOE HCIIOTb30BaHWE (PaBHOMEPHYIO 3arpy3Ky) aBTOTPAHCIIOPTHBIX

CpPEICTB.




6 MoHTaK HAPYKHBIX TEILNIOBBIX M ra30BbIX ceTel

6.1 Pacuer 00beMOB CTPOUTEIBLHO-MOHTAKHBIX PadoT

Pacuer 00bEMOB OCHOBHBIX CTPOUTEIBHO-MOHTAXKHBIX PaOOT MO Hapy>KHBIM
CeTsIM BEAETCs B HATypallbHbIX €IMHULIAaX u3MepeHus. [lepea pacueroMm aomkHa
ObITh pa3paboTaHa MOHTaXKHasi cxemMa O0BEKTa MPOEKTUPOBAHUSA, HAa KOTOPOM
OPOCTaBJIEHbl JAMAMETPbl TPYO M JJIMHBI YYacTKOB, OMNOPBI, KOMIIEHCATOPHI,
apMmarypa, KOJIOALbI, KaMepbl M Jpyroe cereBoe oOOpydoBaHUE, YyKa3aHa
KOHCTPYKILIMSI MPOKIAAKA TPyOONPOBOJOB Ha Ka)XJOM ydacTKe (KaHalbHas - C
yKa3aHHEeM THUIOB KaHalloB, OecKaHajbHas, HaJ3eMHasi W Tp.), MOCTPOEH

POJOJIbHBIN MPOGUIb TPACChl FA30IPOBOAA.

O0BeMBbl CTPOUTCIIBHO-MOHTAKHBIX pa60T I10 YCTpOﬁCTBy KaHaJIOB, KaMcp,
KOJIOALCB, MOHTAXY TPY6OHp0BO)IOB H T.II., IOACYUTAHHBIC I10 MOHTQKHOM CcXEMe

U 4epTekaM COOTBETCTBYIOLIETO TPyOOIpOBOIa, BHOCITCS B Ta0I. 6.1.

Tabmuma 6.1 - BemoMocTs 06beMOB pabOTIJISI HAPYKHBIX CETEH

NeNe 3axBartka Nel 3axBartka No2 UT. I
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Hpumeyanus:

1). B rpady 2 menecooOpa3sHO BOUCHIBATH pabOTBI B  TMOPSAKE
TEXHOJIOTUYECKOHN TIOCIIEIOBATEIPHOCTH UX BBIMTOJTHEHHUS.

2). Komonku 4-6 u 8-10 MOXHO OOBENMHHUTH, €CIM OOBEMBI PAbOT IO
BBIJICJICHHBIM y4aCTKaM CYIIECTBEHHO HE Pa3INYaroOTCA.

3) Ecnu pacuer BemeTcs Uil OJHOTO ydacTkKa, TO KOJOHKH 5-10 MoXxHO
WCKITIOUHNTb.



Omnpenenenue 00beMOB 3eMJISIHBIX Pa00T

[Ipu ompeneneHur OOBEMOB 3€MIISIHBIX PAOOT ClEIyeT MNPUIEPKUBATHCS
METOJUKH, U3JI0KEHHOM HUXKE.

IIpu BbIOOpE METOJOB MPOM3BOJCTBA 3EMIISHBIX PpabOT HEO0OXOIUMO
YUUTBIBATh O0BEMBI, TPYNIYy TPYHTA, TIIyOMHY pa3paOOTKH, pa3sMepbl TpaHIIEH,
CPOKHU BBIMIOJIHEHUSI PpabOT, OOYCJIOBJIEHHBIE MOJAPSAIHBIM JOTOBOPOM (aBTOP
POEKTa CAMOCTOSITENBHO OTpPEEIISIeT BpeMsl Hayaia CTPOUTENIbCTBA MJIM MOHTaXa
— JIETO, OCEHb, 3MMa, BECHA — C YKa3aHHEM CpEJIHEH TeMIepaTyphbl BO3ayXa U JaThl
HayaJia BBITIOJIHEHUS padoT).

[Tpu pa3paboTke NMPOEKTHON AOKYMEHTAIMU JAOJKEH ONpeAeNsIThCcs OaaHc
3eMJISTHBIX Macc, pa3paldaTbiBaeMbIX U YKJIAJbIBAEMBIX B IMpeJeax CTPOUTEIHHOM
IUIOIIAIKK. DTOT OajaHC COCTABJISETCS U3 pacyeTa HAWIYUIIero pachpeeseHus u
nepeMeIeHnus] TPYHTa C YYETOM CPOKOB, M IOCJIEAOBATEIHHOCTH MPOU3BOJICTBA
3eMJIIHBIX pa0OT Ha OOBEKTaX CTPOUTENHCTBA (B COOTBETCTBUHU CO CIEIUAIBHO
pa3paboTaHHOMN BEAOMOCTBIO 3eMJISTHBIX PabOT Ha CTPOUTEILHOM TIOIIAJIKE).
BenomocTh 3eMIISTHBIX pabOT MO CTPOMILIONIAIKE COCTABIISIETCS HA OCHOBE:

- MPOEKTa BEPTUKAIHHOM IJIAHUPOBKU U KapTOTpaMMBbl 3eMJISTHBIX PaboT;
- TIPOEKTOB OTHECIbHBIX 3JaHUH M COOPYXKEHHUW, BO3BOJMMBIX Ha JaHHOU

CTPOMILIOIIAIKE;

- MPOEKTOB HapYKHbIX KOMMYHHKAIINA;

- TpoeKTa O0JaroycCTponcTBa U 03€JICHEHHUS.
B BegomocTu 3eMIISTHBIX pabOT yKa3bIBAIOTCS BCE OOBEMBI BBHIEMOK M HACHITICH
IrpyHTa MO CTpoMIUIomaAKe (C BbIACICHUEM OObEMa PACTUTEIBHOrO TPYHTA,
MPUTOAHOTO 1O arPOTEXHUUECKUM TPEOOBAHUSAM JJIsl O3€JICHUTEIBHBIX PaboT):

- 00beM TpaHIIeW IS TPOKIAIKH HapPYXHBIX KOMMYHHUKAITMH, BKIIOYAs

OTKOCHI, a TAK)KE MECTHBIC YIIUPEHUS U 3arTyOJICHHS;

- 00beM MOJCHINKYU IO MMPOCKTY BEPUTETHHON TUIAHUPOBKH,
- 00beM O0OpaTHOW 3acChIKM TpAHIIEH HAPYKHBIX KOMMYHUKAIWi (3a

HCKJIIOYEHUEM O0BEMOB, BHITECHEHHBIX KOHCTPYKIUSIMH, TPYOOIPOBOIaMH,



KOJIO/IIaMH, a TaKXe MECKOM WM MEeCYaHbIM T'PYHTOM, MPEITyCMOTPEHHBIX

MPOEKTaMHu ).

[lo monHbIM 0oObeMaM BBIEMKHM TPYHTAa M HACBIIU OMpPEACNsieTCS OOmIuit
M3JIMIIEK WM HEAOCTATOK TPYyHTA MO CTPOUILIONIAIKE.

CxeMoli nepeMeIeHus 3eMIISTHBIX MacC JOKHBI ObITh OTIPE/ICIICHbI:

- 00beM rpyHra, pazpadaTbIBa€MOro U3 TpaHIIel B OTBAI;

- o0BeM TpyHTa, TOAJIEXKAIIEr0 K  MEepeMelieHut0  Oyabao3epomM
HEIMOCPEJACTBEHHO U3 BBIEMKH B HACHITb (TIpU TiIyOuHE cpesku 70 0,5M);

- 00BeM rpyHTa, MOAJICKAIIETO MEPEMEIICHUI0 aBTOTPAHCIIOPTOM B Mpeenax
CTPOUTENBHOM TUIOIIAJIKH,

- 0o0BeM TpyHTa, MOJJIEKAIIETO0 BBIBO3KE aBTOTPAHCIIOPTOM 3a TIPEIEIIbI
CTPOUTENBHOM TUIONIAJIKH;

- o0beM  TpyHTa, TOMJIEKAIIEr0  BBIBO3KE  aBTOTPAHCIOPTOM  Ha
IPOMEXKYTOUYHBIM OTBaj C yKazaHUEM croco0a TMepeMelnieHus TpyHTa s
00paTHOM 3aCHINKH;

- 00BeM TpyHTa, MOJICKAIIETO BBIBO3KE aBTOTPAHCIIOPTOM HA TOPOJCKYIO
CBaJIKy — 3apaXCHHOTO WJIHM 3aMYyCOPEHHOTro (Ha OCHOBAHHWH 3aKJIFOUYCHUS
paliOHHOM CaHAIU/ICTAHITUN);

- 0o0BeM rpyHTa (B MCKIFOUUTEIBHBIX CIydYasx), MOJICKAIIETO MOJIBO3KE W3
CIIEIIUAJIbHO OTBEJICHHBIX KaphePOB.

O0BeM pacTUTEIBLHOTO TPYHTA U3 00BbEMa BBIEMKH MCKIIIOYACTCS M B CXEME
nepeMeIeHUsI 3eMIITHBIX MacC HE YIUTHIBACTCS.

Br160op KOMIIIeKTa MAIIWH JUIS BBITIOJIHEHUS 3€MIITHBIX Pa0O0T JTOKEH OBITh
SKOHOMHUYECKH 000cHOBaH. [Ipu 3TOM MOXKHO PacCMOTPETh HECKOJbKO BapUaHTOB
MPUMCHECHHUS PA3UYHBIX HSKCKABaATOPOB M OyIbJ03€pOB U K IPOU3BOJACTBY
NPUHATH HanOoJiee 3(PPEKTUBHBIN M0 CTOUMOCTH U MPOU3BOAUTEIBHOCTH. Kpome
TOro, HEOOXOJUMO JaTh KOHKPETHBIE PEKOMEHIAIMM O CIOCO0ax BBITIOJIHECHUS
OT/ACNBHBIX PadOT M MX MOCIEIOBATEABHOCTH. i npaBuiabHOrO (POpMUPOBAHUS
KOMIIJIEKTa MAaIllMH HE00XOJWMO 3HaTh 00JacTh MPUMEHEHHS TOr0 WM HHOTO

cCpeacCTBa MCXaHHU3allMKM B 3aBUCHMOCTH OT THIIA COOPY)KGHI/Iﬁ N T'PYHTOBBIX



ycioBuit. [lpu BbIOOpe HE00XOAMMO, YTOOBI CpaBHMBAaE€Mble MAIMHBI 110
TEXHUYECKUM XapaKTEPUCTUKAM ObUIH COTMIOCTABUMBI (B3aMMO3aMEHSIEMBbI).

Jlns paboT 1O BEPTUKAJIBHOW TUIAHUPOBKE B 3aBUCHUMOCTH OT JadbHOCTH
MepeMeIleHHs TPYHTa HAJJICKUT MPUMEHSTH Clielytolee 000pya0oBaHueE:

- 110 20 M — BKCKaBaTOPbI-IUIAHUPOBIIUKHN WA aBTOTPENAEPHL;

- 1o 100 M — Oynp103€pHi;

- Oonee 100 M — ckpemepsl WIM OJHOKOBIIOBBIE 3KCKaBAaTOPhl C
ABTOTPAHCIIOPTOM WJIM JAPYTMMHU BHJaMHU TPaAHCIOpPTa NpPU TPYHTaX, HE
JOTMYCKAOIMKUX Ppa3pad0OTKy CKpenepamMyd WIM TMpU OOJBIION JadbHOCTU
TPaHCIIOPTUPOBAHUS.

Bua, 4ncio u Tpy30MoaBEMHOCTh TPAHCIOPTHBIX CPEJCTB  JOJIKHBI
yCTaHABIIMBATLCA MIPOEKTOM opraHuzaiuu ctpoutensctBa (IIOC) B 3aBUCMMOCTH
OoT 00BEMOB M BHJOB 3EMJISTHBIX pPadOT, JaIbHOCTH TIEPEMEIICHUs, YCIOBUMA
MOTPY3KHM W YKIAJIKH TPYHTa, a TakKe C YYeTOM JPYrux YCJIOBUU JTaHHOTO
CTPOUTENHCTBRA.

BepTukanbHas NjiaHUpPOBKAa HA ydYacTKaxX BBIEMOK JOJDKHA OCYIIECTBIATHCS 10
YCTPOICTBA HA HUX KOMMYHHUKalUMA UM (yHIAMEHTOB, a Ha y4acTKaxX HAChIMEeH —
1ocJie yCTPOMCTBA TEX e COOPYKEHUH.

Heo0xonuMocTh BpeMEHHOTO KPEIUICHHS] BEPTHKAIBHBIX CTEHOK TpaHIIEH
Wi pa3paboTka TPyHTa C YCTPOWCTBOM OTKOCOB OOOCHOBBIBACTCS MPOEKTOM B
3aBUCUMOCTH OT TJIYyOWHBI BBIEMKH, BHJa M COCTOSHHSI TPYHTA, BEJIMYUHBI H
XapaKTepa BPEMEHHBIX Harpy30K Ha OpOBKE, BETUYHHBI IPUTOKA TPYHTOBBIX BOJ U
JIPYTUX MECTHBIX YycinoBuW. KperuieHusi JOKHBI NPUMEHSTHCS, KakK IPaBHIIO,
WHBEHTApHOTO TuMa. KOHCTPYKIMS KPETUICHHUH, TOPAIOK UX YCTAaHOBKH, pa300pKu
U crnoco0d pa3paboTKu TpyHTa JOJDKHBI OBITh B3aWMHO YBSI3aHBI, YTOOBI
o0ecreuynBaTh BO3MOKHOCTh MaKCUMaJTbHOW MEXaHHM3aIlMd BCEX BHUJOB padOT H
MHOTOKPaTHOTO UCTIOJIb30BaHUS KPEIICHUH.

Brei6op cnoco0a 3amuThl KOTIOBAHOB W TPAHIICH OT MPUTOKA TPYHTOBBIX
BOJ B TMPOEKTe TMPOU3ZBOAUTCA B 3aBUCUMOCTU OT TE€OJIOTUYECKHX U

TUAPOTE€OJIOTMYECKUX YCIOBUN CTPOUTEIILCTBA.



B HeckaJbHBIX TPYHTAX, PACIOIOKEHHBIX BBHIIIE YPOBHS TPYHTOBBIX BOI, U
MIPY OTCYTCTBUU BOJIM3M TIOJI36MHBIX COOPYKEHUU PHIThE KOTIOBAHOB M TPAHIICH
C BEPTUKAJIbHBIMU CTEHKaMH 0€3 KPEeIJICHUM MOXET OCYIIECTBIISTLCSA HA TIIYOUHY
He OoJiee, M.:

- B II€CYAHBIX U KPYITHOOOJIOMOYHBIX TPyHTaX — |

- Bcynecsax — 1,25

- B CyINIMHKaX W TJIMHAX, KPOME OYCHb MPOYHBIX — 1,5

- B OYCHb NMPOYHBIX CYIVIMHKAX M TIIMHAX — 2

Pa3paboTka TpaHIIeii ¢ BEpTUKAIBHBIMH CTEHKAMH B CYTJIMHKAX W TJIMHAX
POTOPHBIMU ¥ TpaHIIEHHBIMH HKCKaBaTOpaMH [JIsl YKIAJIKH TpPyOOIPOBOJIOB
IUIETSAMH JIONycKaeTcss 0e3 KpemieHuid Ha riayOuny He Oonee 3 m. Ilpu stom B
MecTax CIycka pabouMx B TpaHIICK JJiS BBINOJHEHUs pPaboT cheayer
peyCMaTPUBATh OTKOCHI UJIU KPETLJICHHUS.

HauGonbiyro KpyTU3HY OTKOCOB TpaHIIEH M KOTJIIOBAHOB, YCTPAMBaEMbIX
0e3 KperuleHUil B TpyHTaX, HaXOJAIIMXCS BBIIIE YPOBHS TPYHTOBBIX BOJA, U B
IpyHTaX, OCYIIEHHBIX C MOMOIIBIO HCKYCCTBEHHOTO BOJIOTIOHIKEHHUS, CIEIYET
NPUHUMATH 10 HOPMaM, MPUBEJIEHHBIM B Ta0J1.3.

W3numHuit 1 HENPUTOIHBIN I MCTHOJIB30BaHUS TPYHT, BBIHUMAeMbId W3
KOTJIOBAHOB M TpaHIIEH, CIEAYyeT, KaK MPaBHUIIO, IEPEMEIIaTh cpa3y B MECTO €ro
YKJIaJIKU, HE IOMyCcKasi yCTPOMCTBAa BPEMEHHBIX OTBAJIOB.

O6beM paboOT MpU MEXaHU3UPOBAHHON pa3pabOTKe KOTIOBAHOB M TPAHIIICH
OTIpeJIeNIsIETCs TI0 MPOSKTHBIM JIAHHBIM 32 BEIYETOM 00beMa Helobopa TpyHTa.

Kak  mpaBumo, paspaborka  HeqoO0OpOB  TpyHTa  MPOU3BOJIUTCS
MEXaHU3UPOBAHHBIM CrIocoooMm (Oynbmo3epamu, HKCKaBaTOpaMHU co
CHEIUANbHBIMA ~ 3aYMCTHBIMU  KOBIIAMH WM JPYTUMH  TUIAHUPOBOYHBIMU
MammuHamu). [lpu 3ToM Hemo00p 10 MPOEKTHOW OTMETKH HE JOJDKEH MPEBHIIATh
5-7 cm. Jlumpe yacTM4HO (B MeECTax yYCTaHOBKM (yHIaMEHTOB) pa3padoTka
HEJI000POB IPYHTA MPOU3ZBOAUTCS BPYUHYIO (B JUILIOMHOM MPOEKTE 3TOT BOIMPOC

peuiacTCA 110 COrjiaCoBaHuro € HpenonaBaTeneM).



3acelllka  TpaHIIEW €  YJIOXEHHbIMM  TpyOONmpoBOJaMHU  JOJKHA
IIPOU3BOJIUTHCA B JIBA MpUEMA:

1. CHauana 3achlmaroTcsd W MOAOMBAIOTCS MATKMM TPYHTOM (TIECUAHBIM,
[JIMHUCTBIM, 33 UCKIIFOUEHHEM TBEPbIX ITUH, IPUPOIHBIMU MTECYaHO-TPABUMHBIMU
cMecsMH 0e3 KpYIHBIX BKJIIOUEHUN) MPUAMKU U NA3yXd OJHOBPEMEHHO C 00eux
CTOPOH, a 3aTeM TpaHIIes 3acChIaeTcs yKa3aHHbIM IpyHTOM Ha (0,2 M BhIllIE Bepxa
TpyO ¢ obecriedueHreM COXPaHHOCTH TPYO, CTHIKOB U M30dsUuu. Ilpu 3TOM rpyHT
OTCHINIAETCSl CJOSAMHM M YIUIOTHSAETCS PYYHBIMH W HaBECHBIMH DJEKTPO- U
BUOpoTpamboBKamu. st TpyOONPOBOAOB U3 KEPAMUUYECKUX, aCOECTOIIEMEHTHBIX
U TOJIMATUIICHOBBIX TPYO BBICOTA CIIOS 3aCHINKKU TPyHTa HaJ TPYOOil AOJkKHA OBITH
0,5 m.

2. Tlocnenyromias 3achllika TpaHIIEH MPOU3ZBOAMTCS JIOOBIM TPYHTOM 0e€3
KpyNHbIX BKItoYeHUH (200MM 1 Gosiee) MEXaHM3UPOBAHHBIM ciocoOoM. B ciyuae
OTCYTCTBUSI B MPOEKTE CHEIHAIbHBIX yKa3aHU MpU YKIAIKe TPyOOIpOBOJOB B
CKaJIbHBIX, BAJIYHHBIX IPYHTaX U IPYHTAX, COJEPKAINX KPYMHbIH 111e0eHb, rpaBHil
U JIpyrue TBepAble BKIOYEHUs, HEOOXOAUMO yCTpauBaTh MOAYLIKY U3 I1ECYAHOI'O
WIM TIMHUCTOTO TPYyHTa TONIMHOW He MeHee 10 cM Haj BBICTYNAIOIIMMHU
HEPOBHOCTSMU OCHOBaHUs. [ pyHT, 3aChIIaHHbII B TPAHIIEH U Na3yXHU KOTJIOBAHOB,
CJIy>Kalluil OCHOBaHUEM ISl G YHIaMEHTOB MO 000py10BaHUE, MOJIBI 1 OTMOCTKH,
JOJDKEH YIIIOTHATHCA. [IIIOTHOCTE IpyHTa yCTaHABIMBAETCS POCKTOM.

OOpaTHast 3achIlKa TpaHIIeH, Ha KOTOpbIE HE MEePEAAt0TCs TONOIHUTEIbHBIE
Harpy3ku (Kpome COOCTBEHHOIO Beca TIpyHTa), MOXKET BBINOJHATHCS 0€3
YIUIOTHEHUS TPYHTA.

JUis mpuMEHEeHHsI MEXaHU3UPOBAHHOTO CIIOCO0a 3aChINKHU, Pa3paBHUBAHUS U
VIUIOTHEHHUS TpyHTa B Ma3yxax (yHIaMEHTOB M TpaHIIEW TMpPH TEXHHUKO-
HKOHOMHYECKOM OOOCHOBAHUM pa3pelIacTcsl yBEIUUYUBATh Pa3Mephl KOTIIOBAHOB U
TpaHIIEH B TpeAenax, O0OECIEYMBAOIIMX  OCCHPENITCTBEHHYIO  paboTy
pa3paBHUBAIOIINX U YIUIOTHSAIOIKX MAIIVH.

VY1uioTHeHHE TPYHTOB HAChINEH M 0OPATHBIX 3aCHINOK JAOKHO BBITOTHITHCS

IMOCJIOMHO. TOJII]_II/IHy YIUIOTHACMEBIX CJIOCB CJICAYCT HazHAa4aTb B 3aBUCHMOCTH OT



YCIIOBUWA MPOM3BOJACTBA padOT, BHUJA TPYHTOB, MPUMEHSEMBIX YIUIOTHSAIOIIUX
MalluH.

JUIst yIUIOTHEHUsl CBSI3HBIX TPYHTOB CIIEIYEeT, KaK MpaBUIO, INPUMEHSTh
KAaTKM Ha MHEBMAaTUYECKUX IIMHAX, KyJIauKOBBIE M pelIeTyaThie, TpamOyromue u
BUOpoTpamOyromue MamuHbl. [Ipy  HECBA3HBIX TIPYHTAaX  MCHOJB3YIOTCS
BUOpAIIMOHHBIE U BUOPOTpPaMOYIOIIME MAaIIMHBI U KATKM Ha MHEBMATHYECKUX
IIMHAX.

[Ipu oOpaTHBIX 3achlllkax TpyHTa B MNa3yxu (PYHIAMEHTOB, BOKPYT
pa3IMYHOrO poja OHop TPyOOIPOBOAOB, KOJUIEKTOPOB, CMOTPOBBIX KOJOJLEB U
JAPYTUX TPYIHOAOCTYIHBIX MECTax YIJIOTHEHHE TPYHTa JIOJDKHO MPOU3BOJIUTHCS
MallMHaMu ¢ TpaMmOyIOUIMMU M BHOpPOTpaMOYIOIMIMMHU pabOYMMU OpraHami,
BBIMIOJTHEHHBIMU KaK TOCTOSIHHOE WM CMEHHOE HaBECHOE OO0OpyJOBaHHE K
0a30BBIM CEPHUITHO BBIMYCKAEMBbIM MalllMHAM (KpaHaM, TPaKTOpaM, 3KCKaBaTopam).
B 0c000 CTECHEHHBIX YCIOBUSAX  CIEAyeT TMPUMEHATh  DJIEKTPO- U

HHGBMOTpaM6OBKI/I.

6.2 IIpoexTpoBaHMe MPOU3BOACTBA 3eMJISTHBIX PadoOT

[Tpu mpoeKTHPOBaHHUH MTPOMU3BOJICTBA 3EMJISTHBIX pa0OT HEOOXOAMMO:

1.Ompenenuth, K KakOW TpPYIIE OTHOCATCS TPYHTHI, TIOJUICIKAIIHE
azpaboTKe.

2. BbIABUTH HaNMYWE TPYHTOBBIX BOJ M OTMETKY HMX 3aJICTaHHs B MECTE
CTPOUTENHCTBRA.

3. YCTaHOBUTH CPENHIOID YEPHYIO M CPEIHIOI KPACHYI0 OTMETKH JUIs
OTIpEJICIICHHS YPOBHS, OT KOTOPOT0 OyIyT IPOU3BOIUTHCSA pa3padOTKa KOTIIOBAHOB
Y TPaHIIIEH, a TAKXKE CPe3Ka U MOJICHINKA TPYHTA MPH BEPTUKATHHOU TIJIAHUPOBKE.

4. YCcTaHOBUTH METO/IBI TPOU3BOICTBA 3€MJISTHBIX Pa0OT, 2 UMEHHO:

- OyZeT U TPYHT, BBIHYTHIM M3 3€MIITHOTO COOPYKEHHS, OCTABIATHCS Ha
OpoBKke, T.e. pa3pabaThIBaThCS B OTBaJ, WM K€ BBIBO3UTHCS HA HEKOTOPOE

paccrosiHde (MecTa BBIBO3KH, PACIOJIOKEHHBIE 3a MpeAeiaMu CTPONIUIOIAKH, U



pPAcCTOSIHHMSL O HUX YKa3bIBAIOTCS 3aKa3YMKOM, M MOATBEP)KIAIOTCA CIpPaBKOU
PallOHHOT'O apXUTEKTOPA);

- cienyeT Jd BeCTU pa3paboTKy OOIIMM KOTJIOBAaHOM (Cpasy moja Bce
(¢yHIaMeHThl), TpaHuesMu (MoJ psiA (yHIAMEHTOB, PACHOJIOKEHHBIX MO OJHOU
JIMHUM) WK K€ OTAEIbHBIMU HEOOJbIIUMU KOTJIOBAHAMM (pa3/IebHO MO/ KaXKIbIN
(GyHIaMEHT).

Beibop B n1aHHOM ciyyae 3aBUCUT OT TOTO, Ha KakOM pacCTOSHUU
pacIonoKeHbl JIpyr OT Apyra (yHmameHThl (He OyayT Ju mpu OJU3KOM HX
PacoIOKEHUH CMBIKAThCS MMOBEPXY OTKOCHI KOTJIOBaHOB). Yaille BCero mpu ceTke
¢yHnamMeHToB 6 X 6 M. (paccTosiHUE MEXIy LIEHTpaMHu (yHIaMEHTOB, KakK IO
OCSIM, TaK M 1O psAJlaM paBHO 6 M) U 6 X 9 M. pa3paboTKy rpyHTa BEAYyT OOIIUM
KOTJIOBAHOM; TMIPH TMpoJieTax (PACCTOSIHUU MEXAY psAaaMu KOJOHH) 12 M. u 6oJiee u
miare KoJIOHH (pacCTOSSHUM MEXIY OCSMH KOJIOHH B psify) 6 M, — TpaHIIEsIMH, a
npu nposierax Oosnee 12 M. u mare KoJIOHH 12 M. - OTAEIbHBIMU SIMAMH.

5. OmnpenenuTh KpyTHU3HY OTKOCOB (OTHOILIEHHME BBICOTBI OTKOCA K €ro
3aJI0)KEHUI0) TpHU pa3paboTke TpyHTa 0Oe3 kpemineHuil. KpyTtusny oTkocoB,
ycTpauBaeMblX 0€3 KpEIUIEHUH B CyXUX TPYHTax MJIM OCYIIEHHBIX C MOMOILBIO

HCKYCCTBCHHOI'O BOAOIIOHMKCHHA, CICAYCT IIPUHUMATL II0 Tabin. 6.2.

Tabmuma 6.2 - KpyTu3Ha OTKOCOB TpaHIIIeH 6€3 KperuIeHHA

['myOuHa BbIEMKH MpU KPYTHU3HE OTKOCOB
KOTJIOBAHOB U TPAHILIEH, M.
Bun rpynra
Ho 1,5 Or 11,5103 Or31m05

Hacpimubre 1:0,67 1:1 1:1,25
Ilecuanblie u rpaBUITHBIE BIaKHbBIE
(HEeHaCBIIICHHBIC) 1:0,5 1:1 1:1
Cynecu 1:0.25 1:0,67 1:0.85
Cyrnnuiu 1:0 1:0,5 1:0,75




I e 1:0 1:0,25 1:0,5
JleccoBblie cyxue 1:1 1:05 1:05
MopeHHbIE IECUaHbIE U

CynecUaHbIC 1:0,25 1:0,57 1:0,75
MopeHHBbIE CYyTIIMHUCTBIE 1:02 1:0.5 065

HpnMeannﬂ: ITPpU HAIIACTOBAHUWHN PA3JIMYHBIX BUJOB I'PYHTA KPYTHU3HY OTKOCA
JJI1 BCEX INIACTOB HAJICKUT Ha3HaA4YaThb I10 Oonee cna60My (CHOCO6HOMy K

OCBITIAaHUIO) BUlY TPYHTA.

upuny nHa TpaHIIen s YKIaJAKH TPyOONpPOBOJIOB MOXHO OIPEAENIUTh

110 Ta0J. 6.3.

Ta6J11/111a 4 - Haumenpmias I PHUHA JHA TpaHHIeﬁ C BCPTUKAJIbHBIMH CTCHKAMU IJIA

YKJIAJIKA TPYOOIPOBOIOB

[HupunHa TpaHien 6e3 yuera KperieHus, M

PactpyOHBIX
YYT'YHHBIX,
Croco0 yKiaaKu 6ECTOHHBIX beTontbIx,
CTanbHBIX B ’ ’Kee300€TOHHBIX Ha
TpyOOIIPOBOIOB KeENe30-
MJIACTMACCOBBIX MydTax u Ganpiax u
OCTOHHBIX U
KepaMHUYECKHX
acbecro-
LIEMEHTHBIX
I;imp;llrh?ﬂn;[m OTAEIbHBIMU D+0.3, Ho He
H PH HAPYIKHOM MEHee:
mramerpe D tpy0, m.:
o 0,7 0,7 - -
boiee 0,5 1,5D - -
OTnenbHbIME TpyOaMu MpH
Hapy)KHOM juamerpe D, m.:
o 0,5 D+0,5 D+0,6 D+0,8
010,510 1,6 D+0,8 D+1 D+1,2
Or 1,6 10 3,5
(oOmux 1 BOJIOCTOYHBIX D+1,4 D+1,4 D+1,4
KOJJIEKTOPOB)
IIpumeyanus:

1. llluprna qHA TpaHIIeH 1T KIaJAKH TPyOOIPOBOIOB JUAMETPOM CBhBIE 3,5 M, a
TaK)K€ Ha KPUBBIX YUaCTKaxX TPACChl YCTAHABIMBAETCS MPOECKTOM.
2. lllupuHa nHA TpaHIIEM B TPYHTAX €CTECTBEHHOW BJIAXHOCTH IIPU DPBITHE C
OTKOCaMU J0JKHA OBITh (HE3aBUCUMO OT JuaMmeTpa TpyO) He meHee D+0,5 m npu




YKJIaJKe OTIEIbHBIMU TpyOamMu, a MpU yKIaIKe MIETIMU Wik cekuuamu — D+0,3
M.

3. Illupuna TtpaHme nans TpyOONPOBOJOB B BOJOHACHIIIEHHBIX TIPyHTax
pa3pabaTbhIBAEMbIX C OTKPBITBIM BOJOOTIMBOM, JODKHA NPUHUMATHCS C YYETOM
BOJOOTJIMBHBIX YCTPOMCTB COTJIACHO YKAa3aHUSAM IPOEKTA.

4. IlupuHa gHA TpaHIIEH I NPOKIAIKU TEIUIOBBIX CETEM M MaruCTPalbHBIX
TpyOONPOBOIOB, IPU YCTPOMCTBE UCKYCCTBEHHBIX OCHOBAHUM MOJ TPYyOOIPOBO/IbI
M KOJUIEKTOpBI, KOrJa IIHPUHA OCHOBAHMUS NPEBBIIAET IIMPUHY TpAHILIEH,
MPEeTyCMOTPEHHYIO TabJl. 3, a TakKe IpPU YCTPOICTBE OCHOBAHUM TOJ MPOXOJHbIE
W HENpOXOJHblE  KaHalbl  NPUHUMAETCs  pPaBHOM  IIMPHUHE OCHOBAHMS,
yBeJInueHHON Ha 0,2 M.

5. lupuHa qHA KOTIOBAHOB M TPaHIIEH JUIsl JIEHTOYHBIX M OTAENIBHO CTOSIIHMX
(yHIaMEHTOB  JIOJDKHA Ha3HA4yaTbCsl C€  YY4ETOM IIUPUHBI  KOHCTPYKUHUHU
(dyHIaMeHTa, TUIPOU3OJIALINU, ONTATYOKH U KperuieHus ¢ qooasnenueM 0,2 M, T.e.
o 0,1 M B KaXy0 CTOPOHY.

6. Ilpu HEoOXOAMMOCTH CHyCKa JIIOJed B KOTJIOBaH (TpaHILC) HAUMEHbIIIEE
paccTosiHHEe MeEXJ1y OOKOBOM MOBEPXHOCTHIO BO3BOJMMOIO COOPYKEHHS U
JOCKaMu KperyieHus: (WM IIMYHTOM) He MoxeT ObiTh MeHee 70 cm; ans
KOTJIOBAaHOB (TpaHIle) C OTKOCAMHM pACCTOSTHUE MEXAY COOPYKEHUSIMH H
noA0IIBOM oTKoca mpuHumaetcs 30 cMm.

Cnenyer uMeTh B BHIY, YTO BO BCEX CJIy4asX NpU pa3paboTke TrpyHTa
3eMJICPOMHBIMUA ~ MalllMHAMU  HAaWMEHbIIas  IIMpUHA  TpaHIIed  J0JDKHA
COOTBETCTBOBATh INUPUHE PEXKYIIEH KPOMKH pabodyero oOpraHa MalluHbI C
no0aBlieHWEM B TECUaHbIX U cynecdyanblx rpyHTax 0,15 M, a B TVIMHHUCTBIX H
cyrmuHUCTBIX — 0,1 M. Tak, MUHMMaNlbHAS MIUPUHA JHA TPAHIIEH TPH pa3padboTKe
CYIeCYaHOTO I'PYHTa SKCKAaBaTOpPOM - oOpaTHas jiomara ¢ KOBIIOM eMKOcThio 0,5
M. Oyner paeHa: 0,97 + 0,15 = 1,12 M. (mmpuHA peXymed KPOMKH KOBIIA —
0,97m).

Takum 00pa3om, ompejeleHHas pPAacueTHBIM MyTeM IIMPWHA TPAHIIECH IOJDKHA
OBITH CKOPPEKTHUPOBAHA HA NTUPHUHY PEXKYIIEH KPOMKHU KOBIIaTa0:1.6.4.

['mybuna pa3paboOTKKM MPUHUMAETCS OT OTMETKH BepXa KOTIOBaHA [0
OTMETKH 3aJI0’)KeHUsI (PYyHIaMEHTOB (C Yy4ETOM TOJIIHHBI MOJCTUIIAONIETO CIIOSI)
WU TPyOONPOBOJOB (C YYETOM TOJIIMHBI OCHOBAHHUS ), @ B MECTaX PACIOIOKEHHUS
MOABAJIOB — JI0 OTMETKH HHU3a MOJCTUJIAIONIETO CJ0si (MOATOTOBKH TMOJ TOJIbI)

II0ABAJIOB.



Tabnuua 6.4 - Illupuna pexynieil KpOMKU KOBILA, M.

CpenHss mmpuHa

Bun obopynoBanus pEXYILIEN KPOMKHU

O6BbeM KOBLIA, M°

9KCKaBaTopa KOoB1Ia, M
0,15 0,7
0,25...0,3 0,85
0,35 0,95
OO6parHnas nomnara 0.5 I
0,65 1,15
1 1,2
0,25...0,3 0,65
0,35 0,95
Hparnaitn 0,5 1
0,75 1,25

1 1,4

['myOuny pa3paboTku TpyHTa Ha OTACJIBHBIX Yy4YacTKax TpaHIIEHCIIECIyeT
IPUHUMATH 10 CPEIHEH BeJTMUNHE MEJIKON U riybokoit yacteit. [Ipu aTom cineayet
UMETh B BHUAY, 4YTO MCUUCISATH CPEIHIOI TIYOMHY MOKHO IO YydacTKam C
rpagamuei riryounsl 10 1,5 m., ot 1,5 10 3 M. 1 oT 3 10 5 M. (T.€. B COOTBETCTBHUU C
rpajanyend KpyTU3Hbl OTKOCOB). Ecim He cobOmomate 3Toro tpeboBaHUS, TO
00BbeMBI paboT MPH UX MoJIcueTe OyAYT 3aHMKCHBI 32 CUET HEMPABUILHOTO ydeTa

OTKOCOB TpaHuieu (puc. 1).

30 m 20 m

Puc. 6.1 - IlpononeHbIl pa3pe3 TpaHien



O0beM pa3pabOTKK rpyHTa B TPAHILEAX OINpeAessieTcs 1o Gopmyie:

V =(a+ ch)hl .1)

rae @ — UpUHA JHA TpaHIIeHu, M. (CM. Ta0a.4 ¢ MpUMEYaHUSIMH );
¢ — 00paTHOE OTHOIIEHHE KPYTU3HBI OTKOCA.

h — rnyOuna TpaHmen (cM. puc.l);

[ — IPOTSHKEHHOCTH (JJTMHA) TPAHIIIEH WIH €€ yJacTKa, 3aXBaTKHU.

[Ipu ompeneneHnu oObeMa BBIHUIMAEMOI'O TPYHTa pacCcyeT CleayeT BeCTH
CHU3Y, T.€. CHayaja OnpeaesuTh Mo NPOBeAEeHHOM Bhile (hopMyJie 00bEM HUKHETO
CJIOSl TPYHTA, 3aT€M — CYMMAapHBIM 00bEM HUXKHETO U CIEYIOIIETO 3a HUM CJIOEB,
MOCJIE YEero BBIUMTAHUEM TIEPBOTO pe3ysbTaTa M3 BTOPOTO TOJYYUTH OOBEM
BTOpOro ciod. M tak 1ist 1106010 KOJIMYeCcTBa CI0EB. ITOT METO yI00EH TeM, YTO
He TpeOyeT OIpeAesieHus MPOMEXKYTOUHBIX Pa3MEpPOB — IIMPUHBI TPaHIIEH Ha
YpOBHE BepxXa KaXkJI0To CJI0s TPYHTA.

Jliist mojicuera 00vemos 3emaansix pabom ¢ Komaoeaneucrnonb3yercs Gpopmyna:

pch

V=lf+ + (ch) h6.2)

riae  h — rioyOuHa KOTJIOBaHa, M.;

f~ uIoma b OCHOBaHUS KOTJIOBaHA, M

p — TIepUMETP KOTJIOBaHA 0 €r0 OCHOBAHUIO, M.;
¢ — o0paTHOE OTHOIIEHHUE KPYTU3HBI OTKOCA.

Taxke HE0OXOIUMOOOPATUTh BHUMAaHHWE Ha yBEIWUYEHHE OOBbeMa TpaHIICH
3a CYET MPHUAMKOB, HEOOXOIUMBIX IS MOHTaXa (CBApKH W 3aCIKH) CTBIKOB
TPYOOTIPOBOJIOB.

O0BbeM NMPUSAMKOB 3aBHCHT OT JHAMETPa CBAPUBAEMBIX TPYO M OIIpeaeIsaeTCs

HCXO0JA N3 MUHHUMAJIBHBIX Pa3sMCPOB IIPUAMKaA:

Vip = 1,5 (0,7 - b) x (hy+ 0,5)(6.3)



a—dn
2

rae b — NMpUHA TPAHIIEH 0 BEPXY, M.: b=

a- WUpHUHA TPAHIIEH MO JHY, M.;
d, - HapyKHbII TuaMeTp TpyObl C UBOJIALMEN, M;

h¢p - CpelHss TIIyOWHA TPaHILEH, M.

OO6beMbl IPUSMKOB PUHUMAIOTCSTIO Ta0I. 6.

Kpome Toro, He06X0AMMO y4ECTh:

a) 00beM TpYyHTa, MOJIEKAIIETO BEIEMKE 33 CUET pacIIMpeHus TpaHIlIeH B
MecCTaxX YCTPOMCTBa KOJIOALIEB HA Tpacce Tpybomposoaa - 1% oT oobema
TpaHILICH;

0) 00beM rpyHTa IIPHU YCTPOUCTBE KaMep M HUII MTPHU MPOKIIAIKE
TpyOOIIPOBOAOB B KaHanax - 3,5% OT oObema TpaHILEen.

Tabnuna 6 - O6beMbI IPUSIMKOB J1JI1 MOHTaXa TPyOOITPOBOIOB

Tun Hapyx#sblii Pa3zmep npusMKoB, M
TpyOsr CTBIKOBOTO | AMAMETP Twa | Wnpiia | TayGusa
COCANHCHUA pr6011p03011a, M
CranbHble CaapHoe JIn1st Bcex IMaMeTpoB 1 D+1,2 0.7
YyryHHbIE Jo 326 0,55 D+0,5 0,3
BKJIFOYUTEIILHO
Pactpy6noe 0.4
Boree 326 1 D+0,7 ’
AcOecTorieMeHTHBIC Ho 325 0,7 D+0,5 0,2
BKJIFOYUTEIILHO
MydTtoBoe 03
Bonee 325 0,9 D+0,7 ’
beronnsie o 640 1 D+0,5 0,3
1 KeJIe300€TOHHEIE Pactpy6noe u BKJIIOUHUTECILHO
my¢rosoe Bounee 640 1 D+1 0.4
ITnacTtmaccoBbie S — JU13 BoeX AaveTpos 0.6 D+0.5 0,2
Kepamuueckue PactpybHoe 05 D+0,6 0.3

IIpumeuanune: OOmUE o00BEM TpPyHTAa HA TMPUSIMKH ONpPEACNACTCS Kak
MPOU3BEJICHUE KOJIMYECTBA CTHIKOB (B 3aBUCHMOCTH OT JJIMHBI TpyO) Ha 00BEM
OJIHOTO MpHsIMKA.




O0beM 00paTHOI 3aCHIIKM TpaHILIEH paHee BBIHYTHIM WM HPUBE3CHHBIM

IPYHTOM OIpenessieTe mo popMye:

I/wc = (Voﬁm - Vkoucmp.) X (1 _kop) (4)

i€ Voo~ 00IMiA 00beM TpaHien (C y4eToM OOBEMOB 3€MIISIHBIX padOT MOJ
IPUAMKHI M TPOUNE KOHCTPYKIIHH) M, Voow, =V + Vap + Vimx + Vion.
V — 06bem TpaHiew, M;
Vnp - 06beM IPUSMKOB, M;
Vimk - 06bEM TEIUIOBBIX KaMep M HHII IPH KaHATBHOMN MpoKiaake, M (3,5% ot V);
Vion - 00beM koxoxues, M (1% ot V).
Vionemp.~ 00bEM, 3aHUMAEMbI KOHCTPYKIHMSAMH KaHAJOB, TEIUIOBBIX KaMep NpH
KaHAJbHOW TMPOKIAJKE WM KOHCTPYKIUSIMH TPYOOTPOBOJOB M KOJIOJIIEB IPH
OeckaHaIBHOM MPOKIIAJIKE, M;
kop - K03((OUIIMEHT OCTATOYHOTO Pa3phIXJICHUS TPYHTA.

O0beM H30BITOYHOIO TPYHTA, MOJIEKAIIETO OTBO3KE, OINpEAENseTcs I10
dbopmyre:

Vome= Voﬁm_ Viac (%)

Pe3ynbpTaThl pac4eToB BHOCST B TaOJIHUIIBI.

IIpy  mpokyagke  HapyKHBIX  CE€T€l  Ha  HE3aMOILEHHOW  (HE
ac(hanbTUPOBAHHON) TEPPUTOPUHM TIOCJIE 3aCHIIKM TPAHIIEH HEOOXOIUMO
MIPOU3BECTH TIJIAHUPOBKY TIOJIOCHI, & MPHU MPOKJIAJKE ceTel Mo acharbTHPOBAaHHBIM
poe3aM CIeAyeT NPEAYCMOTPETh BCKPBITHE W BOCCTAHOBJIEHUE JOPOKHOTO

nokpsITUs. [[momans miaHupoBKH onpeaesieTcs no Gopmyre:

Fo=(b+4) xI, M(6)
rae b - mupuHa TpaHIIEH 1o BEPXY, M;
4,0 - mMpuHa MIIAHUPYEMOU MTOJIOCHI, M.

b ,=a+2ch.(7)



a

- IMPUHA TPAHUIEH I10 JHY, M.;

¢ — KO3(ppUIUEHT KPYTU3HBI OTKOCOB TPAHILIEH.

[ nomann

BCKPBITHUA

onpenensercs no popmyre:

n BOCCTAHOBJICHUS

F,,=(b+0,5)xI,

Pe3ynbpTaThl pacueToB CBOJAT B Tabnuiy 6.5, 6.6.

JTOPOXKHOTO

IMOKPBITHUA

Tabnuia 6.5 - BenoMocTs 00beMOB 36MIISTHBIX PA0OT JIJIsl TETUIOBBIX CETEH
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B Tabm.

MPOJIOKEHHBIMU TPYOOIPOBOAAMHU, POU3BOJUMOMN BPYUHYIO.

6.7 TpUBEICHBI

00BbEMBI

oOpaTHOM 3acChIIKM TpaHIIEH ¢

Tabmuua 6.7 - OObemMbl OOpaTHOM 3achIKM TpaHIIEH C TpyOOmpoBOJaMH,
[IPOU3BOAUMON BPYUYHYIO

OTtkoCHI TpaHIIei

D [Huprsa BricoTa

Marepuain py6 JHa 39CHIII-
TpyO vy | TPammen, | l: l: I: I: I: -1

MM ’ 0,25 | 0,5 | 0,65 | 0,75 | 0,85 '

50 1000 370 0,28 0,3 0,31 0,32 | 0,32 | 0,33
CranbHble, 75 1000 290 0,3 0,32 | 0,34 | 0,35 | 0,35 | 0,36
YyT'YHHBIC 100 1000 320 0,34 | 0,36 | 0,38 | 0,39 0,4 0,41
125 1000 340 0,35 | 0,38 0,4 0,41 0,42 | 0,44
150 1000 370 0,38 | 042 | 045 | 0445 | 0,46 | 0,49
200 1000 440 0,46 | 0,51 | 0,54 | 0,56 | 0,57 0,6
250 1000 470 0,48 | 0,53 | 0,57 | 0,59 | 0,61 | 0,64
AcecTo- 300 1000 530 0,53 0,6 0,65 | 0,67 0,7 0,74
LeMEHTHBIE 400 1000 660 0,67 | 0,78 | 0,76 0,9 0,94 | 1,01
500 1000 730 0,68 0,8 0,88 | 0,92 | 0,98 | 1,06
600 1400 840 0,74 | 0,91 1,03 1,09 | 1,13 | 1,27
700 1500 940 0,79 1,0 1,14 1,24 1,3 1,44
800 1700 1050 0,82 | 1,11 1,29 1,37 1,48 | 1,65
100 1000 330 0,35 | 0,36 | 0,39 0,4 0,41 | 0,43
125 1000 360 0,38 | 044 | 0,44 | 045 | 0,46 | 048
150 1000 390 0,42 | 0,46 | 0,48 0,5 0,51 | 0,53
Kepanu- 200 1000 440 0,47 | 0,52 | 0,55 | 0,57 | 0,58 | 0,61
qeCKIE 250 1000 490 0,53 | 0,59 | 0,63 | 0,65 | 0,68 | 0,73
300 1000 550 0,6 0,67 | 0,72 | 0,75 | 0,76 | 0,82
400 1100 660 0,72 | 0,83 0,9 0,95 | 0,94 | 1,05
500 1600 770 0,85 1,0 1,1 1,15 1,2 1,29
600 1700 800 0,94 | 1,14 | 1,26 1,33 1,41 | 1,52
200 1000 470 0,5 0,53 | 0,59 | 0,66 | 0,73 | 0,76
XKeneso- 250 1000 530 0,58 | 0,62 | 0,65 | 0,69 | 0,72 | 0,78
OETOHHBIE 300 1000 600 0,62 | 0,71 | 0,77 0,8 0,84 | 0,89
pactpy6 400 1100 730 0,79 | 0,94 | 1,02 1,07 1,13 | 1,21
HBIE 500 1600 770 1,24 | 1,41 1,51 1,55 1,61 1,7
600 1700 1010 1,79 | 2,33 | 2,21 2,3 2,41 | 2,61
To e 400 1300 630 0,79 1 0,89 | 0,95 | 0,99 | 1,03 | 1,09
(I)aJ'ILI_IeB’LIe 500 1800 790 1,38 | 1,54 | 1,64 1,7 1,75 | 1,85
600 1900 910 1,66 | 1,84 2 2,08 | 2,15 | 2,28
To xe, 400 1300 720 0,95 | 1,03 | 1,15 1,19 | 1,25 | 1,32
LEHTPU- 500 1800 830 1,47 | 1,64 | 1,76 1,82 1,88 | 1,98




byru- 600 1900 930 1,7 | 1,92 | 26 | 2,13 | 222 | 235

pOBaHHBIE

7 TexHonornyeckasi Kapra

Texnonoruueckas kapta (TK) — 3To TOKyMEHT, perjJaMeHTUPYIOIIHUM MpaBuia
BBINIOJIHEHUS TEXHOJOTMYECKUX IMPOILIECCOB, BHIOOP CPEACTB TEXHOJOTHMYECKOIO
o0OecrieyeHusi, CTPOUTENbHBIX MalIMH H  00OpYyJdOBaHUS, HEOOXOIUMBIX
MaTepHUAIbHO-TEXHUYECKUX PECYPCOB, TPeOOBaHUS K KaueCTBY M MpUEMKe padboT, a
TaKK€ MEpONpPUITHS IO OXpaHe TpyJda, TEXHUKE O€30MacHOCTH, OXpaHe
OKpyXarolei cpeasl U mnoxapHod OeszomacHocTH. TK comepX uT KoMIUIEKC
MEPOIPUSATUI IO OpraHU3alMK TpyJa ¢ Haubosee 3PpPEeKTUBHBIM UCIIOIH30BAHUEM
COBPEMEHHBIX CPEJICTB MEXaHU3alMH, TEXHOJIOTUUYECKON OCHACTKU, UHCTPYMEHTA U
npucrnocodsiennii. B TeXHoJormyeckyro  KapTy  BKJIIOYaloTCca — HauOoliee
IPOTPECCUBHBIE W PALMOHAIBHBIE METOABl IO TEXHOJIOTUM CTPOUTEIBHOTO
IPOU3BOJICTBA, CIHOCOOCTBYIOLIUE COKPAIIEHUIO CPOKOB U YIYUIIEHHIO KauyecTBa
paboT, CHIXKEHHIO X cebectommocTu. TexHosornyeckass kapra oOecreunBaeT He
TOJIbKO 3KOHOMHOE€ U BBICOKOKAUECTBEHHOE, HO U 0€30MacHOE BBHINOJIHEHUE PadoT,

ITOCKOJIBKY COACPKUT HOPMATUBHBIC Tpe6OBaHI/IH " IIpaBUJIa 0E€301aCHOCTH.
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