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1.00mue ykazaHus

BoinonHeHne KypcoBOMl pabOThl HMMEET 3ajady  yriyOuTb Teo-
pETUYECKHUE 3HAHUS CTYIECHTOB, MOJy4YeHHbIC MPU U3y4eHUH Kypca “Tex-
HOJIOTUYECKHE TPOILIECChl B CTPOUTENILCTBE ~, U NPUBUTH CTYIECHTaM
HABBIKM CaMOCTOSITEILHOM pabOThl MO MPOEKTHUPOBAHMIO IMPOU3BOJICTBA
CTPOUTETHbHO-MOHTAXKHBIX pa0oT.

KypcoBas pabora mpencraBisier co0oil pa3pabOTKy TEXHOJOTHYECKOU
KapThl Ha BO3BEJACHUE KUPIUYHOTO 37aHUS, BKIFOYAsi MOHTAX COOPHBIX
JKeJIe300€TOHHBIX ~ 2JIeMEeHTOB. PaboTa  cocTOMT W3  pacyeTHo--
MOSICHUTEIBHOM 3aMUCKU U TpaduyuecKoil yacTu.

PacuerHo-mosicHuTeNnbHAs 3amucka BeIMoyHseTcs Ha 20-25 nucrax
dbopmara A4 u odopmisiercst B coorBeTcTBHM ¢ TpeboBanusmu 'OCT. Co-
Jep>KaHhe PacyeTHO-MOSCHUTEILHON 3aIMCKU OMPEACIICHO B MPUIIOKEHUU
1.

I'padnueckas yacTh nmpoekTa BbIMoJHAETCS Ha 1 aucte dhopmata Al u
COJICP)KUT KOMIUIEKC TEXHOJIOTHYECKHUX depTexei (cxem, Tadmui, rpadu-
KOB M T.II.). Bce uepTexxu MOJDKHBI OBITh BBIITOJIHEHBI B COOTBETCTBUU C
tpedoBanusmu cranaapto ECKJI u CITJIC.

WcxonHble JaHHBIE AJ MPOEKTUPOBAHUS PUHUMAIOTCSA 110 BBITJAHHOMY
IpernoiaBaTesieM 3aJaHulo.

2.AHaan3 00bEeMHO-IVIAHUPOBOYHOT0 U KOHCTPYKTHBHOIO peleHuii
3MaHUsA

B >TOoM pa3zgene mosICHUTENBHOM 3aMMCKA Ha OCHOBAHWUW HMCXOIHBIX
JAHHBIX HEOOXOUMO HAYEPTUTH:

TUTaH TUTIOBOTO 3TaXka 37aHMs C YKa3aHHUEM rabapuTHBIX Pa3MepoB;
TUTaH MEPEKPBITUS TUTIOBOTO 3TaXa,
pa3pes 3[1aHusl C YKa3aHHUEM BBICOTHBIX OTMETOK.

TomnmuHa CTEH ¥ IEPETOPOIOK B IPOSKTE MPUHUMACTCS:

HApYXHBIX CTCH - IO 3aJaHMIO NpernojaaBarels (CIUIOIIHAS WM 00Jier-
YeHHas KJIaJKa Ha JKECTKUX WA THOKHUX CBS3SX C Pa3IHYHBIMUA THUIIAMH
yTEILTUTENS); BHYTPEHHUX cTeH - 380MM; neperopoiok - 120mm.

Knaaka BBITIOJNIHAETCS M3 KUPIHYa HAa IIEMEHTHO-TIECYaHOM PacTBOPE.
[TonGop kene300eTOHHBIX AJIEMEHTOB MEPEKPHITHS, JIECTHUYHBIX MapIien
U TUIOIIAIOK, IEPEMBIYEK, U T.J. OCYIIECTBIISICTCS 110 PUIOKECHUSM .

JIJis KCTIONB3YEMBIX B TIPOEKTE JIEMEHTOB COOPHBIX KOHCTPYKIIHH CO-
craBisiercs crienudukarus (Tadaumna 2.1).



Cnenndukaius MOHTaKHBIX 2JIEMEHTOB

Tabmuma 2.1

Pazmepsb1 Pacxox | Mac-
No | HammeHOBaHUE Ocku3
Mapka | lnuna, |Illupuna,| Beicora, |6eTona,| ca,
/o DJIEMEHTA 3
M M M M T
1 2 3 4 5 6 7 8 9

Ha npuHSATBIC OKOHHBIC U JIBEPHBIC MTPOEMBI COCTABIISAETCS CIICIH(UKa-
ITUS1 JIEMEHTOB MX 3aroTHeHHS (Ta0i1.2.2)

Tadmuma 2.2.
Cnennduxaiiys 3JJeMEHTOB 3aM0JIHEHUS TPOEMOB
Ne Hanveroparie Mapxka Konunuectso Ockus
/i DIIEMEHTa
1 2 3 4 5

Ha ocHoBanuu aHanusa 00beMHO-TIJIAHUPOBOYHOTO U KOHCTPYKTHBHOTO
pPELIEHNN 3JaHUSl CIEAYET:

a) pa30WTh 3/aHHWE Ha 3aXBaTKu (B KadyecTBE 3aXBAaTKH MPUHUMACTCS
4acTh 3/IaHUS B MpeJiesiax TeMIepaTypHOTo 0JIOKa, MObE3/1a, a MO BBICOTE
- B MOpejeliax 3Taxa, 00beMbl padOT Ha OT/AENIbHBIX 3aXBaTKaX JOJAKHBI
OBITH IPUMEPHO OJMHAKOBBI);

0) BBIOpaTh HamOoJiee IeIeCO00Pa3Hy0 OYePEIHOCTh BO3BEICHUS 3/1a-
HUS 110 3aXBaTKaM, 00€CIeUnBarOIyl0 MUHIMAIbHOE TIEpEMEIICHIE KpaHa
IIPU MOHTAXE;

B) HA3HAYHUTh BO3MOXKHBIC METOJIbI U CIIOCOOBI MOHTa)Ka KOHCTPYKITHIA:

- 110 MOCJIEIOBATEIbHOCTU BO3BEICHUS 3/TaHKSI TI0 BBICOTE - HapallluBaHUE,
- TI0 CIIOCO0Y MO/Ia4u KOHCTPYKIIUH MOJ] MOHTAX - C TPUOOBEKTHOTO CKJIa-
Jla UM MOHTaX «C KOJIEC».

3. Onpenenenne 00beMOB padoT

Pacuer 00beMOB pabOT 3aKkiIrOYaeTCsl B OMPEACICHUH 00hEMOB KaMeH-
HOM KJIQJKM, MOHTQ)XXHBIX PadOT U COIMyTCTBYIOIIUX padOT MO dTaxkam, 3a-
XBaTKaM U Ha BCE 3/1aHUE.

OOBeMBI IO KAMEHHOM KJIAJIKE BKJIIOUYAIOT B ce€0s KIaJKy HapyKHBIX U
BHYTPEHHUX HECYIIINX CTEH U KJIAJKY MePErOpoIOK.

OO0BeMBI 10 MOHTXKHBIM paboTaM BKJIIOYAIOT B c€0sl BCE MOHTAKHBIE
AJIEMEHTHI KaXJI0W MapKu, HEOOXOAUMBIE ISl BO3BEJCHUSI dTa)a, 3axBat-
kd, 37aHus. COnmyTCTBYIOIIME PabOThl BKIIOYAIOT B c€0sl pa3rpy3Ky Mare-
pHAJIOB, a MPH BHITIOJHEHUH KaMEHHOW KJIQJKU - MOJIadyy KUpIU4a U pac-
TBOpA, MO MAIIIUBAHUE.




HaumeHnoBaHue pabOT ¥ €AMHMIIBI KX U3MEPECHHUS TPUHUMAIOTCS 110 CO-
oTBeTCTBYIOmMM nlaparpadam EHuP [4,5,6,7,8].

OOBeMBI PabOT TO KaMEHHOW KJIaJIKe PAcCYMTHIBAIOTCS 1O IUIAHY W
pa3pesy ¢ y4eTOM HaJIU4HsI OKOHHBIX U JIBEPHBIX TIPOSMOB U YTEIUIUTEIIS.

OOBEeMBI MOHTXHBIX PaOOT ONPECIIIOTCS O TUTAHY PACKIAJIKH TITHT
HIEPEKPBITHS, IEPEMBIUCK, JICCTHUYHBIX MapIlei U IIonaaoK. Pe3ynbrarer
nojcyeTa 00beMOB PadOT CBOASATCA B TAOJIHILY.

Tabmuna 3.1
BenoMocTs 006€MOB padoOT
Ne | Hammenosanue pabot Ex. Komasectso 1812;2\{4
n/n IO 3TakaM u3M. 110 3aXBaTKaM ,
( ) 1 2 3 Ha BCC 3JaHHC M3
1 2 3 4 |56 8 9

4. IIpoekTHpPOBaHHEe TEXHOJOTHH BO3BeeHUS 3IaHUS U3 KHPIUYA
B KypcoBOM MNpoeKkTe TEeXHOJOTHS BO3BEACHUS 3JaHUS MOAPOOHO pas-
pabaThIiBaeTCs B MOSICHUTEIILHOM 3alMCKE M B BUJIE TEXHOJIOTUUECKUX CXEM
Ha yepTexe. Bo3BelneHue 3/aHus M3 KUPIIMYa BKJIIOYAET B ceOs Kak Ka-
MEHHYIO KJIaJIKy, TaK 1 MOHTaX COOPHBIX JKeJIe300€TOHHBIX 3JIEMEHTOB.
Takum oOpa3oM, B OIMCAHMHM TEXHOJIOTHH MPOM3BOJICTBA PadOT JTOJIK-
HBI OBITh PACCMOTPEHBI CIICIYIONTNE BOMPOCHI: TTOATOTOBUTEIBHBIC U pa3-
OMBOYHBIE PaOOTHI,
pasrpys3ka M 1ojiadya Ha pabouyee MeCTO C yKa3aHHUEM CIIOCOOOB CTPOITOBKHU
KUpIU4a, pacTBOpa, COOPHBIX JKEJIe300€TOHHBIX 3JIEMEHTOB.
- MPUHSATAs CUCTEMA MEPEBA3KU KAMEHHOM KJIaJKH,
- pa30MBKa ATaxa Ha APYCHI;
- c10co0 YKJIAJIKU KUpIUYa,
- MOHTa)X COOPHBIX JK€JI€300€TOHHBIX 3JIEMEHTOB (C 3aCIIKOI CTHIKOB);
- IOMAaIlliBaHUE;
- OTIpeJIeNIeHbl pa3Mephl JICTSTHOK, Ha KOTOPhIE pa30MBaIOTCs 3aXBATKHU.
JImuHy IeNsTHKY ONPEeNeNIaioT 1o cieayomiei popmyre:

L= BXN XK, Xk, . (4.1)
Hgp XbXh

rae 8 - mpoIOJDKUTENBHOCTh paboueil cMeHbI;N — KOJUYECTBO KaMEHIIIUKOB B 3BEHE; Ky —

k03¢ ¢urment BoimonHenuss Hopmsel (1,1-1,15)Hgp - Hopma Bpemenu nmo EHuP na 1 M° Ka-

MEHHOH KIIaJKH; D - BbIcOTa sipyca Kiajaku, M; N - TONIMHA CTEHBI, M; Kyp— KOd((HIeHT

MIPOEMHOCTH, OTIPEACIISEMBI 10 opMyIe

Scmenbz .
Ky, = 22 (4.2)

cmenvl Snpoemoe



I'paduueckas yacTh MpoOEKTa JOJKHA BKIIIOYATh B CEO0s:

- CXeMy IPOM3BOJICTBA pa0dOoT (TUIaH 31aHUs C Ta0APUTHBIMH pa3Mepa-
MU, Ha KOTOPOM TIOKa3aHbI. pa30MBKa 37aHWs HA 3aXBaTKH, MyTH JBIKE-
HUSI MOHT@KHOTO KpaHa C MPUBSA3KOM K OCSM 3JaHUSI U YKa3aHUEM CTOS-
HOK).

Ha oTaenpHBIX 3axBaTkax CJlEAYyeT MOKa3aTh. pa30MBKY Ha JIEJISHKH,
pacKJIaIKy TUITUT MOKPBITHUSI, PACCTAHOBKY MOJMOCTEH;
- CXeMy pa3OMBKH 3Taxka Ha SIPYCHlI;
- OpraHu3aiuo paboyero MecTa KaMeHIINKa,;
- pa3pe3 Ha dTare MOHTa)a IJIUTHI TOKPHITHS;
- CXEMBI CTPOIIOBKH MAaTEPHAIOB U KOHCTPYKITUH;
- CXEMBbI CKJIaUPOBAHUSI COOPHBIX DJIEMEHTOB;
- MEPOTIPUATHS 110 TEXHUKE O€30IMaCHOCTH.

S5 BbIOOpP CTPONOBOYHBIX © MOHTAKHBIX PHCIIOCO0IeHU I

JIyist pa3rpy3Ku ¥ Toja4d Ha pabodee MECTO KHpIH4a, pacTBOPa, MOH-
TaXKHBIX AJIEMEHTOB HEOOXOAUMO BBIOpATh MPUCTIOCOOICHUS JJIsi CTPOIIOB-
KH{ B COOTBETCTBUU C UX XapaKTEPUCTUKAMHU.

JlocTaBky Kupnu4a OCYLIECTBISIOT NMakeTamMu. BBITpYy3Ky MakeToB U
nojady Ha pabodee MECTO OCYIIECTBIISIIOT CaMO3aTATMBAIOIIUMCS 3aXBa-
ToM b-8. B cnydae qoctaBku Kupnuya Ha MOJJI0OHAX BBITPY3KY OCYIIECTB-
JISTIOT € TIOMOTIIBIO YETHIPEXBETBEBOTO CTPOIIA U YHUBEPCATHLHOTO CTPOIIA.

[Tomaay pacTBOpa Ha pabouee MECTO OCYIIECTBISIIOT PACTBOPHBIM SIIITHU-
koM V=0,25 m® mwmn pactBoporacocom. CTPOIOBKY COOPHBIX Kele300e-
TOHHBIX AJIEMEHTOB OCYIIECTBIISIOT CTPOIIAMHU WJTU TPABEPCOM.

[Ipu BbIOOpE TpPy303aXBATHOIO NPHUCHOCOONCHUS CIEAYET PYKOBO/I-
CTBOBATbCS CIEAYIOIIMMH TPEOOBaHUSIMU: TPY30MOABEMHOCTH MPHUCIIO-
coOJieHUs1 OJDKHA OBITh HE MEHbIIE MacChl MOJHUMAEMOTro Tpy3a; Yroil
MEXAy BeTBAMH cTpona aoiikeH O0bTh < 90°.IIpu BEIOOpE TpHrcTocoOIe-
HUUW MPEINOYTEHUE CIEAYET OT/IaBaTh TeM, KOTOPhIE UMEIOT MEHBIIIHI BEC
U BBICOTY.

Jlist paboTBI HAa BBICOTE ClEIyeT BBIOpATh CPECTBA IMOJAMAIIUBAHUS.
Bo3Benenne kaMeHHOM KIIAJIKM BEAETCS MOAPYCHO C BBICOTOW sipyca
1,0...1,2M. Ilpu kiIagke BTOPOro, TPETHETO U MOCIECAYIOIINX SPYCOB pa-
Oouee MeCTO KaMEeHIIIMKa HE0OX0JMMO OAHUMATh. JIJi1 3TOro MPUMEHSIOT
WHBEHTApPHbIE MIAPHUPHO - MaHEJbHbIC WU IIAPHUPHO-OJIOYHBIE MOIMO-
cTu. |15 KJIaJIku CTE€H 3/1aHUi MIPU BHICOTE TTOMENIEHUS 00JIee O M CIIeAyeT
MPUMEHSATH JIeCa, KOTOPhIE YCTAHABIMBAIOT HA TPYHT U COOMPAIOT BHYTPH
WJIU CHAPYXKU 3/IaHUS.



BriOpannbie nprcniocobieHust CBOAATCS B Ta0auiy 5.1

Tabmuna 5.1
CTpOHOBO‘IHBIG 1 MOHTAXHBIC l'IpI/ICI'IOCO6J'I€HI/I$I
I'py3o-

HaumenoBanue, Mmapka u pYy Bricora
Ne OIBLEM- Macca, | KomnyectBo,

Ha3HAYCHHE MPUCIIOCO0- | DCKu3 CTPOIMOBKH,
n/u HOCTb, KT LLIT.

JIEHUS T M
1 2 3 4 5 6 7

6 BbIOOpP MOHTAKHOTO KpaHa

Bei0op kpaHa mpou3BOSAT MO HauboJiee TSHKEIOMy, Hanboliee yaaicH-
HOMY MOHT@)KHOMY 3JIEMEHTY (KakK IPaBHJIO, 3TO IUIUTA TIOKPBITHS).

Bri0op kpaHa BBINOTHAIOT B /iBa 3Tana. Ha nepBoM 3Tane He0OX0UMO
OIpEIEINTh TpeOyeMble MOHTa)KHBIE XapaKTEPUCTUKH:
-I'pyzonoabemuocts (Q,1);
-BricoTy mogbema kproka (H, M );
-Beuiet crpenst (Letp, m).

He3aBrucuMO OT MPUHATOTO MOHTa)XHOTO KpaHa, MOHTa)KHAsi Macca BhbI-
qucisiercst o popmyiie

Q® = (Qon + Qerp + Qo) (6.1)

rae Q. —Macca MOHTUPYeMOH KOHCTPYKIMU;Qcrp. —Macca CTPOMOBOYHOTO MPHUCIIO-
cobOnenus;Q, —Macca MOHTaKHOU OCHACTKH.

Tpebyemas BbICOTA MO IbEMA KPIOKA.:
TP _
Hyp = ho + hyay + oy + heryy , (6.2)
rae h, — MoHTaxHast otMeTKa; Ny, — 3a30p 0€30MaCHOCTH 10 BEPTHKAIU, TPUHAMAC-

mblit He MeHee 0,5M; h,, —TommuHa (BblcoTa) MOHTHPYEMOH KOHCTPYKUUH, M; Ny, — BbICOTA
CTPOTIOBOYHOTO IPUCTIOCOOIICHUS, M.

TpeOyemblil BbUIET KpIOKa JJIsi CTPEIOBBIX CaMOXOJIHBIX KpaHOB 0€3
rychbKa W JJisi OAlIEHHBIX KPAHOB OMPEACISIETCS MO pa3padoTaHHON METO-
nuke [10,15].

JIist yBenuyeHus: BETUYUHBI MTOJa4l MOHTUPYEMOM KOHCTPYKIIUU C TO-
MOIIIBIO CTPEJIOBOTO KpaHa MPUMEHSIOT CTpebl, 000PYy/10BaHHbBIE TYCHKOM.

Bb160p MOHTaXXHOTO KpaHa MPOU3BOUTCS U3 YCIOBUM:

Q(l)aKT > Q:ge6’ (63)

Kp =
H}((l)paKT > H;ge6’ (64)
LY > 1P, (6.5)

¢ ¢ ¢

K;KT’ HK;KT’ LK;KT

rIe - COOTBETCTBEHHO TPY30I0IbEMHOCTD, BHICOTA MOBEMA KPIOKA U

BBIJIET KPIOKA KpaHa.



Bb160p MOXKET OCYIIECTBIISITHCS MO TaOJMIaM U TpadukaM Tpy30BBIX
xapaktepucTuk kpanos [10,15] .

JIiis cpaBHEHHMSI CJIeyeT BBIOMpATh HE MEHEE JABYX MOHTAXXHBIX KPaHOB
(0OBIYHO CaMOXOJHBIE Ha TTHEBMOKOJICCHOM M TYCCHHMYHOM XOJIy WJIU Oa-
IIICHHBIC).

Ha BTOpoM 3Tane 1uisi BeIOOpa HamboJiee IKOHOMUYHOTO 10 CeO0ECTOM-
MOCTH MPOU3BOJICTBA PAaOOT MOHTaKHOTO KpaHa (KOMIUIEKTa KPaHOB) py-
KOBOJICTBOBAThCSI METOJMKOM CpaBHEHHUS BapuaHTOB KpaHoB [15].

Ha yeprexe nepevyeHb BEIOPAHHBIX MOHTAXHBIX KPAHOB, MTPUCTIOCO0ITE-
HUI, THCTPYMEHTOB ¥ HHBEHTAPS MPUBOIUTCS B TAOJUIHOHN Popme.

Tabmnuia 6.1
BenoMocTh MalivH, MPUCIIOCOOJICHUH, THCTPYMEHTOB U HHBCHTAPS

Ne Mapka, TexHuyeckas xa-
I /II HaumenoBanue | pakrepuctuka, [OCT, Ne |  KonuuectBo Haznauenue
yepTexa
1 2 3 4 5

7/ CocraBiieHHe KAJbKYJISIUA TPYA03aTPAT
Kanbkynsiust 3atpar TpyJia U 3apaO0THOM IJIaThl COCTaBIISIETCS B Ta0-
au4gHOM (hopMme.

Tabmuua 7.1
KanbKynsinuyst Tpy10BBIX 3aTpaT
Ne | O6ocno- | Haumenosa- | En. | O0sem | Ha egununy | Ha oObem Cocras
n/n | BaHue HUE paboThl | U3M | paboT X 3BEHA
<
- s
: = =
3~ S .| %
290 | s o T
n © > =R =
sS |5~ 2% |82
25 | 8¢l 558 | &%
= < [oTNey S &
T~ | a8 = | &5
1 2 3 4 5 6 7 8 9 10

Kanpkynsamusi coctaBisieTcsi Ha padOTHI, BKIIOYECHHBICE B BEIOMOCTH
00beMoB padoT. HamMeHoBaHue pabOT JOIKHO MOJTHOCTHIO COOTBETCTBO-
BaTh BHIOpAHHOI TEXHOJIOIMH WX BBIIOJIHEHHS U onucanuio EHuP [5, 6, 7,
8], mo koTopoMy MPUHUMAIOTCS HOPMBI BPEMEHH U PACIICHKH.

B pesynbrare cocraBieHus KaJIbKYJSIHMM 3aTpaT TpyJa U 3apaboTHOMN
TJIAThI IOJIKHBI OBITH OMPE/ICIICHBI:

e oOmue 3aTparsl TpyAa padouux [d4ei.-aH.];

e 0Omue 3aTpaThl MAIIMHHOTO BPEMEHH [Marll.-CM.];

e cymMma 3apa0OTHOM IIaThl Pa0OYMX U MAIIMHKUCTOB [py0.-KoII |.



8. ®opMupoBaHNe MOTOKOB U Pa3padoTKa KaJeHIApPHOro IJIAHA MPo-
U3BOJICTBA PadoT

B mpoekre ciienyeT mpeaycMOTpeTh MOTOYHBIA METOJ MPOU3BOJACTBA
pabot. [ns aToro HeoOxoanMMO chOpPMHUPOBATH MOTOKH MO BHAAM BBIMOJI-
HSIEMBIX pa0OT MO3TAXHO Ha OTJEIbHBIX 3aXBaTKaX.

Bpiaensior cinenyromme moToKH.

BBITPY3Ka U I0Jla4ya MaTepUalioB B pabOUyI0 30HY; KUPIHUYHAS KJIaJKa He-
CyIuX CTeH (BKJIIOYas KJIAJIKy HApPYXKHBIX (C yTEIUTMTEIEM) U BHYTPCHHHUX
HECYIIMX CTEH, MOJMAalIMBaHUE, MOHTAX MEPEMbIYEK U JIECTHUYHOMU ILIO-
IIaJIKN); MOHTaX TIEPEKPBITHs (BKIIFOYAs JICCTHUYHBIC MapIIH); KJIJKa Tie-
PEropoioK, yCTaHOBKA OKOH U JIBEpEH.

JIJist KaKJ10ro OTOKa OMPEACIIAIOTCS O0IIUe 3aTpaThl Tpya Mo 3axBaT-
kaMm (mosTakHo). YnCIeHHBIH U KBaTU(UKAIIMOHHBIN cocTaB 3BeHa (Opu-
rajapl) JUIS TIOTOKa MOAOHMpaeTcs Tak, 4YTOOBI BCe pabOThI IMOTOKA MOIJIM
OBITH BBITIOJTHEHBI ’TUM 3BEHOM (C y4€TOM COBMEIIECHHUS MTPO(ECCHIA).

[lonydeHHble 3HAYEHHS TPOJOTKUTEILHOCTEH OKPYTJISIOTCS B MEHb-
IIYI0 CTOPOHY J10 BeIW4MH, kpaTHbIX 0,5.

[To paccunTaHHBIM MPOAOKUTEIBHOCTSIM C YYE€TOM IMOTOYHOM OpraHu-
3alMK pabOT CTPOUTCS JIMHEHHBIN KajdeHIapHbIA rpadukK.

Tabmnuia 8.1
Kanengapusiil rpaduk BeIIOJIHEHUSI paOOT
ITponon-
OO6mas CocraB PoA
Ne En. KUTEIb-
HaumenoBanue paboT TPYIOEMKOCTb 3BeHa pa-
/i U3M. Sotx HOCTb

Yel-TH | MallL-CM. 1\ 2‘ 3‘ 4

9. Onpenenenne TEXHUKO-IKOHOMUYECKHX MOKAa3aTesiei

JIJ1st IPpUHATOTO B MPOCSKTE BapHaHTa MPOU3BOJICTBA pPabOT HEOOXOIUMO
OTIPEJICITUTH CJICIYIONINE TEXHUKO-IKOHOMUYECKHE ITOKa3aTeIIH.

1. O6mas Tpy10€eMKOCTb pabOT, YeJI.-/TH.

2. Y nenapHas TpypoeMKocTh (Ha 1 M° KaMEHHOM KJIAJKH), gen.-aa. /M |

3. BeipaboTka pabouero B CMEHY B €AMHUYHOM HU3MEPECHHH KOHEUHOM
POAYKIMHU (KaMECHHOU KIIAJKH), Molaen. .

4. O6mye 3aTpaThl MAITMHHOTO BPEMEHH, MaIIl.- CM.

5. OOmas 3apaboTHas 1iara, pyo.

6. CpenHss 3apaboTHas I1aTa pabodyero B cMeHy, py0./4der - JIH.

7. OO1Ias MpoI0JKUTEIBHOCTD BBIMOJIHEHHS padoT (10 KaJeHAapHOMY
rpauKy) .

8. CebecTonmocTs padoT, pyo. (C).
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CebecTonmocTh padboT omnpenensercs no hopmyie

n n
C= Zceﬂ_jJrZCM_m_jxtj +1,5 ><23np, (9_1)
j=1 j=1

rae Ceyj — €IMHOBPEMEHHBIE 3aTPaThl, CBA3aHHbIE C OPraHU3allMel MOHTAKHBIX pabOT
J-M KpaHOM M He YYTEHHBIC B CTOMMOCTH MAIlIMHO-CMEH (3aTpaThl HAa MEPEBO3KY, MOHTAX U

neMoHTax KpaHa), pyo.; Cy—_cu. j - CTOMMOCTb MAIlIHO-CMCHBI j-oro kpana, py0.; N — o0riee

YHCIIO MOHTXKHBIX KPAaHOB; {; — BpeMsl IpeObIBaHHS j-oro xpaHa Ha 0OBEKTE, CMEHBI, ), 3rI10

- CyMMapHas 3apa0oTHasl TuiaTa pabovnXx, 3aHATHIX PYYHBIMU oreparusmu, pyo.; 1,08u 1,5 —
KOBq)(bI/H_[I/ICHTBI, YUYUTBIBAIOIIUC HAKIIAAHBIC paCXOJAbl HA NPAMBIC 3aTPAThI 10 MECXaHU3MaM U
Ha 3apabOoTHYIO ILJIaTy.

Pe3ynmbrarhl pacyeTa TEXHUKO-SKOHOMHYECKHUX TTOKa3aTeIeH CBOIAT-
csl B TaOJIHIIYy.

Tabmuma 9.1
TeXHUKO-DKOHOMHUYECKHE TTOKA3aTEIN
Ne
ul HaumenoBanue mnoka3zarens Enunnna nzmepenus KonuuectBo
1 2 3 4

10. Pa3paGoTka meponpusiTHii 1o 6e3011aCHOMY BeJleHUI0 padoT
Mepornpusarust mo 0e30MacHOMY MPOU3BOJICTBY PadOT JOJKHBI COJIEP-
XKaTh WH)XECHEPHBIEC PEIICHUs, HAMpaBJICHHbIE HAa OOECIEUCHHE MpPaBUI
TEXHUKHU 0€30MMacHOCTH.
B kypcoBoM mpoekTe He0OXO0IUMO pa3padoTaTh CIEAYIOIIME BOMPOCHI
TEXHUKHU 0€30MaCHOCTH
- BBIOpaTh CIOCOOBI CTPOMTOBKM MOHTAKHBIX 3JIEMEHTOB;
- ONpEeIEeIUTh CIOCOOBI YCTAHOBKHM M KPETUICHHs TIOJMOCTEH, JIECTHHUIL U
TIOIIAIOK;
- MPelyCMOTPETh 0e30MacHbIE CIIOCOOBI MPOU3BOJICTBA padOT U CKIIA/IH-
pOBaHUsI KOHCTPYKIIUH;
- BBIOpATh MHJIUMBUAYAJIbHBIE CPEJICTBA 3AIUTHI PpA00UMX;
- pa3paboTarh MEPONPUSITHUS PU pabOTE B TEMHOE BPEMS CYTOK.
[IpuHsTHIE B MPOEKTE pelIeHUs Mo 0e30MacHOMY MPOU3BOJACTBY padOT
JOJKHBI yI0BACTBOPATh TpeboBanusm CHull [1,2,3] u Halith cBoe oTpa-
KEHUE KaK Ha 4YepTekax, TaK U B CIECHHAIBHOM pa3zielie MOsICHUTEIbHOM
3aMHUCKHU.

11



Ipuioxkenue 1
Coaep:xaHue pac4eTHO-NMOSICHUTEIbHOM 3aNNCKMU:

1. 3amanue Ha KypcOBOE€ MPOEKTUPOBAHUE.

2.  OrnaBnenHue.

3. Anaimm3 00BEMHO-TUIAHUPOBOYHOTO U KOHCTPYKTHUBHOIO pe-
meHust 00beKTa U BEIOOP BO3MOXKHBIX BAPUAHTOB MPOU3BOJICTBA PadOT.
O06acTh MPUMEHEHUST TEXHOJIOTHUECKOW KapThI
TexHoJsorus u opranu3anus KAMEHHOU KIIAKH.

CxeMBblI OIepaliMOHHOTO KOHTPOJISI KAYECTBA.
OxpaHa Tpyaa, moxapHasi 1 3KoJIorudueckas 6€301macHOCTb
MartepuanbHO-TEXHUYECKHE PECYPChI

8.1 BrIOOp CTPOMOBOYHBIX U MOHTAXKHBIX MPUCTIOCOOJIE-
HUM Y UHBEHTAPH.

8.2 Br160p MOHTa)XKHBIX KPAHOB.

9.  TexHHUKO-3KOHOMHYECKHE TIOKA3aTeNIN
9.1 Onpenenenue 06beMOB padoT.
9.2 Kanpkynsiusi TPyAOBBIX 3aTpaT U 3apabOTHOM Iia-

0~ Ok

THI.
9.3KanennapHubiii rpaduK TPOU3BOICTBA PadOT.
9.4 TeXHUKO-9KOHOMHYECKHUX MOKa3aTeleH.

10. bubnuorpaduyueckuii CIIUCOK.

IIpuio:xkenue 2
CocrtaB rpadpuueckoil 4acTH MPOEKTA

1. Cxema npousBojcTBa padoT.

2. Pa3pe3 mo cxeMe ¢ ykazaHHWEM OCHOBHBIX Pa3MEpOB U TPHUBSI-
30K.

3. Kanenmapuslii rpaduk nmpous3BocTBa padoT.

4.  (CxeMbl BPEMEHHOTO CKJIAJUPOBAHUS W CTPOIOBKH KOHCTPYK-
1117078

5. Bemomocth MammH, TPUCTIOCOOJIEHUN, MHCTPYMEHTA U WHBEH-

Tapsi, UICTIOJIb3yEeMBIX ISl IPOU3BOJICTBA PadOT.

6. BemomocTh MOTpeOHOCTH B OCHOBHBIX MaTepuajaXx W KOH-
CTPYKIIHUSX.

7.  YkazaHus 1o 6€3011aCHOMY MPOU3BOJICTBY PadoT.

8.  TeXHHMKO-’KOHOMHYECKHE MTOKa3aTelu.

9. TI'paduku rpy30BBIX XapaKTEPUCTHK HCIOJIB3yEMBIX MOHTaXK-
HBIX KPaHOB.
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Ipunoxenne 3

ITanean HeperLITI/Iﬁ ’Kejie300eTOHHbIe MHOTI'OITYCTOTHBLIC

Mapxka Puc. Jmuna L, Mmm | Pacxon GetoHa, Macca,

M3 KT
[1K 24.18-& 12380 0.51 1285
[1K 27.18-& 112680 0.58 1440
1K 30.18-& 112980 0.64 1600
1K 36.18-& 113580 0.77 1920
[IK 42.18-& 14180 0.89 2240
1K 48 .18-ATVT 14780 1.02 2550
1K 51.18-8ATVT 15080 1.08 2700
1K 54.18-8AT1 VT 15380 1.15 2875
1K 57.18-8ATVT 15680 1.21 3025
1K 60.18-8ATVT 15980 1.27 3175
1K 63.18-8ATVT 16280 1.34 3350
[1K24.15-& 2|12380 0.46 1145
[1K 27.15-& 212680 0.52 1290
1K 30.15-& 212980 0.57 1425
[1K 36.15-& 2/3580 0.68 1700
1K 42.15-& 214180 0.79 1970
1K 48.15-8AVT 24780 0.9 2250
1K 51.15-8AVT 2/5080 0.96 2400
1K 54.15-8AVT 2/5380 1.01 2525
[IK 57.15-8AVT 2/5680 1.07 2675
ITK 60H-8ATYT 2/5980 1.12 2800
1K 63.15-8ATVT 2/6280 1.18 2950
1K 72.15-8AVT 2(7180 1.34 3350
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IIpuioxenne 4

ITanean HeperLITI/Iﬁ ’)Kejie300eTOHHbIE MHOTI'OITYCTOTHBLIC

/

80000000

!
2~
’

B i
~

Mapka

Pa3zmepbl, MM

L

Pacxox Oerona,Macca,

3
M

KT

[1K90.10-4,5AVT

8980

[1K90.10-6ATVT

[1K90.10-AT1VYT

990

1.05

2620

[1K90.12-4, 5AVT

8980

[1K90.12-6ATVT

[1K90.12-8AVT

1190

1.27

3170

[1K90.15-4, 5AVT

8980

[1K90.15-6AVT

[1K90.15-8AVT

1490

1.68

4190

[1K120.10-4,5AVT

11980

[1K120.10-6AVT

[1K120.10-8AVT

990

1.96

4900

I1K 120.15-4,5AVT

11980

[1K120.15-GATVT

[1K120.15-&\1VT

1490

2.99

7480
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IIpuioxkenue 5
Mapmu JieCTHHYHBIE Kejle300eTOHHbIe ILUIOCKHEe IS KHJIbIX
3AAHUHM ¢ BHICOTOM dTaKa 2 .8 M

Mapxka Pazmepbl, MM Pacxon  6e-Macca,
L TOHa, M° KT

1IM 27.11.14-42720 1050 1400 0.531 1330

VIM 27.12.14-42720 1200 1400 0.607 1520
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Ipunoxenne 6
Il10maaKu JIeCTHUYHbIE JKeJIe300eTOHHbIEe K IJIOCKMM Mapiiam
JHA JKIJIBIX 3JJaHUH ¢ BLICOTOM Taxka 2.8 m

j L)
Puc. 1.I1nomaaku MexXay3TAXKHBIE U ATAKHBIC
Mapxa Pric. Pazmepsl, MM Hnouzasz, Pacxon 636- Macca,
L B M TOHA, M KT

2111 22.12-4x 1 2200 1300 2.86 0.36 1035
2111 22.15-4k 1 2200 1600 3.52 0.413 1200
2JII1 22.18-4k 1 2200 1900 4,18 0.467 1370
211 22.13&-4« 2 2200 1300 2.86 0.367 1060
2JI122.1%-4« 2 2200 1600 3.52 0.42 1220
2JII122.1&-4-x 2 2200 1900 4.18 0.474 1390 \
2JII1 25.12-4k 1 2500 1300 3.25 0.402 1160
2JIIT 25.15-4k 1 2500 1600 4.0 0.462 1345
2J1I1 25.18-4x 1 2500 1900 4.75 0.521 1530
2JI1125.13-4« 2 2500 1300 3.25 0.41 1185
2JI1125.1%-4-x 2 2500 1600 4.0 0.47 1370
2JI1125.1&-4« 2 2500 1900 4.75 0.529 1560
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IIpuioxkenune 7

JlecTHUYHBIE MAPIIIHU IJIS 001IIeCTBEHHBIX 3JaHUI C BLICOTOM
sraxka 3.3,3.6,4.2m

Mapxka Pazmepsl, MM Pacxon ©Oerona,Macca,
L B M KT
2JIM® 39.12.17-5 3913 1200 0.517 1290
2JIM® 39.14.17-5 3913 1350 0.566 1420
2JIM® 39.15.17-5 3913 1500 0.615 1540
2JIMD 42.12.18-5 4249 1200 0.559 1400
2JIMD 42.14.18-5 4249 1350 0.612 1530
2JIM® 42.15.18-5 4249 1500 0.665 1660
2JIM® 49.14.21-5 4946 1350 0.767 1920
2JIM® 49.15.21-5 4946 1500 0.83 2080
2JIM® 49.17.21-5 4946 1650 0.893 2230
2JIM® 39.12.17-5-1 3913 1200 0.517 1290
2JIM® 39.14.17-5-1 3913 1350 0.566 1420
2JIM® 39.15.17-5-1 3913 1500 0.615 1540
2JIM® 42.12.18-5-1 4249 1200 0.559 1400
2JIM® 42.14.18-5-1 4249 1350 0.612 1530
2JIM® 42.15.18-5-1 4249 1500 0.665 1660
2JIM® 49.14.21-5-1 4946 1350 0.767 1920
2JIM® 49.15.21-5-1 4946 1500 0.83 2080
2JIM® 49.17.21-5-1 4946 1650 0.893 2230
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Ipunoxenne 8
JlecTHHYHBIE TIOMIAKH JIJIAA 00IeCTBEHHBIX 3IaHUI

8
—
H
Puc. 1
&
1
H
Puc. 2
Puc. Pazmepsl, MM Pacxon 6e-Macca,

Mapka L B Hrona, M kT
JITId 25.10-5 112500 990 350 0.358 900
JITId 25.11-5 1|2500 1140 350 0.394 990
JITId 25.13-5 112500 1290 350 0.43 1080
JITd 28.11-5 1{2800 1140 350 0.438 1100
JIId 28.13-5 1|2800 1290 350 0.478 1200
JITd 31.13-5 1{3100 1290 350 0.526 1320
JITNd 28.11-5-1 1|2800 1140 420 0.460 1150
JITd 31.13-5-1 1{3100 1290 420 0.552 1380
JIIID 34.13-5-1 1{3400 1290 420 0.601 1500
JIID 25.16-5 2(2500 990 350 0.416 1040
JITd 25.11-5 22500 1140 350 0.452 1130
JIID 25.13-5 2[2500 1290 350 0.488 1220
JITId 28.11-5 2{2800 1140 350 0.502 1260
JIID 28.13-5 2[2800 1290 350 0.544 1360
JINd31.13-5 213100 1290 350 0.597 1490
JITD 28.11.-5-1 2{2800 1140 420 0.532 1330
JIId 31.13-5-1 2(3100 1290 420 0.63 1580
JIID 34.13-5-1 213400 1290 420 0.688 1720
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Ipunoxenne 9
IlepeMbIYKH 3KeJIe300eTOHHBIE sl 31aHUIi ¢ KHPIUYHBIMH CTe-
HAMH

Puc. 2

Pazmepsl, MM Pacxon Macca,
Mapra L B H OeToHa, Mo KT
1I1510-1 1030 0.008 20
1I1613-1 1290 65 0.01 25
1I1516-1 1550 0.012 30
211510-1 1030 0.017 43
211b13-1 1290 0.022 54
201516-2 1550 0.026 65
2[1b17-2 1680 0.028 71
2[1619-3 1940 140 0.033 81
2[1b22-3 2200 0.037 92
2[1625-3 2460 0.041 103
2[1626-4 2590 120 0.044 109
201629-4 2850 0.048 120
211630-4 2980 0.05 125
311518-8 1810 0.048 119
311625-8 2460 0.065 162
311627-8 2720 0.072 180
311530-8 2980 0.079 197
311624-4 3370 220 0.089 222
311636-4 3630 0.096 240
311529-8 3890 0.103 257
JI1b13-37 1290 0.034 85
31161607 1550 0.041 102
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