POCKEJIIOP

DenepajbHOE IOCYIAPCTBEHHOE 0K0ZKEeTHOE 00pa30BaTe/IbHOE YUPeKACHHE
BbICILIEr0 00pa30BaHUA
«PocTOBCKHI rOCy1apCTBEHHBIN YHMBEPCUTET IMyTeil cO00LIeHM s>

(®T'BOY BO PT'VIIC)

O. H. Cobonena

OPI'AHM3AIUA U YITPABJIEHUE TEXHOJOI'MYECKUMH
INPOIECCAMMU HA OBBEKTE KAIIMTAJIBHOI'O CTPOUTEJBCTBA

Y4yeOHO-MeTOINUECKOE TT0CO0ME
TI0 BBITTOJIHEHHIO KYPCOBOM PaOOTHI

PocroB-na-/{ony
2025



VJIK 624 (07) + 06

PenieH3eHT — KaHAMIAT TEXHUYECKUX HAYK, TOoIIeHT M. B. Okoct

CobogeBa, O.H.

Opranuzaiusi ¥ yIpaBlieHHWE TEXHOJOTHYECKUMH TpOIeccaMd Ha OOBEKTe
KalUTAIBHOTO CTPOUTENBCTBA. Y4eOHO-METOJAUYECKOE IMOCOOME MO BBITOJIHEHUIO
kypcoBoii padotel / O. H. CoboneBa; ®I'6OY BO PI'YIIC. — PoctoB-nHa-Jlony :
PI'VIIC, 2025. - 49 c.

[IpencraBieH TeOpeTUYECKMH MAaTepUaJl M IPUBEACHBI YKAa3aHUS IS
BBIMOJIHEHUSI KypcoBoii paboTsl 1o Teme: «Pazpabdotka [1I1P Ha 00beKT KanuTaIbHOTO
CTPOUTENBCTBA» MO AUCHUIUIMHE «OpraHu3anus U ynpaBlIeHUE TEXHOJIOTHUYECKUMHU
npoleccaMy Ha 00bEKTE KaUTAIBHOIO CTPOUTEIHCTBAY.

VY4eOHo-MeToInYecKOoe T0COOMe MpeTHA3HAUEHO J1JI CTYIEHTOB OYHON (hOPMBI
0o0y4eHUs 1O CIEeNUATBLHOCTU cpeaHero npodeccuonanibHoro odpazopanus 08.02.01
CTpouTenbCTBO M IKCIUTYaTALMS 31aHUI U COOPYKEHUIA.

OnoOpeno k wu3ganuio kadenpoit «M3pickaHus, NPOEKTUPOBAHUE H
CTPOUTEIIBCTBO JKEJIE3HBIX OPOI».

Vuebnoe uzoanue

Cob6oaeBa Onbra Hukomnaesna

OPT'AHM3AIUA U YITPABJIEHUE TEXHOJOI'MYECKUMH
INPOIECCAMMU HA OBBEKTE KAIIMTAJIBHOI'O CTPOUTEJBCTBA

[leuaTaeTcst B aBTOPCKOW peAaKuuu
TexHuyeckui peraKTop

[Toanucano B nevats . @opmar 60x84/16.
Ven. neu. 1. . Tupaxk  9x3. U3, Ne . 3akas

denepanbHOE rocy1apCTBEHHOE OI0/DKETHOE 00pa30BaTeNIbHOE YUPEKICHUE
BBICIIIET0 00pa30BaHUs
«PocToBcKuil rocynapcTBEHHBIN YHUBEPCUTET IyTell COOOLIeHUs»
(®I'b0OY BO PI'VIIC)

Anpec yausepcureta: 344038, r. PoctoB H//1, . PoctoBckoro Ctpenkosoro Ilosika
Hapoanoro Ononuenus, a. 2, WwWw.rgups.ru

© Coboiesa O. H., 2025
© ®I'BOY BO PI'VIIC, 2025



COJIEP)KAHUE

BBEHCHUE. ...
[TPOEKTUPOBAHUE KAJIEHAAPHOI'O IUTAHA. ...,
Onpenenenne 00bEMOB CTPOUTENBHO-MOHTAXHBIX padOT U UX TPYAOEMKOCTU

[locTpoeHne KaleHAApHOTO IUIaHa pabOT OCHOBHOTO MHKIAa B (opme
JTUHEWHOTO TPADUKA. ... vveeenreeeieeeneeannnennns

JlmarpamMma IBUKEHHS pabodel CUJIbL. ...........

I[MTPOEKTUPOBAHUE CTPOUTEJIbHOI'O 'EHEPAJIBHOI'O TTJTAHA
Pa3mernieHus MalliiH 1 MEXaHU3MOB Ha CTPOMTEIILHOM TUIOIIA/IKE C YKa3aHUEM
OTTACHBIX 30H. .. uvtueeneanneaneeneaeennnnns

Onpenenenue 3amnaca MaTepuaaoB u CKJIQJICKUX
1801 00) 11 61 (<), SR
Pacuer noTpeOHOCTU BO BPEMEHHBIX 3IaHUSIX u
010 1) 73S 5176 .
Pacuer NOTPeOHOCTH B BOJIE Ha CTPOUTEIBHOU
100 0] 16 D1 S
PacueT noTpeOHOCTH B 3IEKTPOIHEPTHH. .. . .....

PacueT noTpeOGHOCTHU B TEIJIE U CKaTOM BO3IIyXE.

Pa3paboTtka CTPOUTEIIBHOTO reHEPaJIbHOT O
1 21 -
Meponpusitus 1o OXpaHe Tpyna u
ST 0] 0 E2Tn 2 (0o 7
MeponpusaTus o 0XpaHe OKPYKarOIIEH CPEb..

BHOIHOTPAPUUCCKII CITHCOK. .. .ttt ettt e et eeeteeeiteeeineeeareeannaenns
Ipunoorcenus

10
12
12
29
29
32
36
39
44
46
49

o1
o1



BBEJIEHUE

Opranuzanusi  CTPOUTEIBHOIO  MPOM3BOJACTBA  MNpHU3BaHA  OOECIEUUTH
3 PEKTUBHOCTh,  CTPOUTEIBHOTO  MPOM3BOJICTBA METOJAAMU U CPEACTBAMHU
OpraHU3aIlUU.

Opranuzanus CTPOUTEIIBLHOTO MIPOU3BOJICTBA obecrieunBaeT
I[eJICHANPABICHHOCTh BCEX OPraHU3allMOHHBIX, TEXHOJOTUYECKUX M TEXHUYECKUX
pelieHnid Ha JOCTIXKEHHE KOHEYHOrO pe3yJibTaTa - BBOJIa B JEWCTBHE OOBEKTa C
HEOOXOMMBIM Kaue€CTBOM B YCTaHOBIICHHBIC CTPOKH.

OnHMM W3 KITIOYEBBIX 3TAroOB IMOJATOTOBKH K BO3BEICHHIO OOBEKTA SIBIISICTCS
pa3paboTka mpoekTa rmpousBoacTsa padot (I1T1P), onpenensromiero cpoku, MOPsI0K U
00BbEMBI BBITIOJTHEHHUSI PadOT, B COCTaB KOTOPOTO 00s3aTEIbHO BXOMST KaJCHIAPHBIN
TIJIaH CTPOMTENLCTBA M CTpOMTeHIIIaH. KajaeHapHbIH IJIaH CTPOUTEILCTBA — BayKHBIN
JOKYMEHT 1Sl 9(HEKTUBHOTO YIIPABICHUSI CTPOUTEIbHBIMU MPOEKTAMH, B MPOIIECCe
aQHAJINTHYECKOTO CPAaBHEHHUS 3aIUIAHUPOBAHHBIX M (DAKTUUECKUX PE3yJIbTAaTOB.

KanengapHslii 1aH — MIPOEKTHBIA TOKYMEHT, KOTOPBIN IMO3BOJISIET:

—  ONpeAeIUTh ONTUMAIbHBIN MTOPSIAOK BHITTOJTHEHUS padoT;

— YCTaHOBHTH CPOKH 3aBEPIICHUS KaXKJIOT0 dTana padoT;

— TIpaMOTHO OLICHUTh pa3Mepbl HEOOXOIUMBIX (PMHAHCOBBIX BJIOKEHUH;

—  YYUTBHIBATh BO3MOYHBIC PUCKH U CJIBUTH IO CPOKAM BO3BEICHHUS OOBEKTA;

—  YOPOCTHTH KOHTPOJIb CTPOUTEIBHBIX PaboT;

—  COKpPATHUTh CPOKHU CTPOUTENILCTBA U CHU3UTH 3aTPATHI.

CrpoutenbHbI TeHEpalbHBIA TUIAH — O(OPMIIEHHBIH B COOTBETCTBUU C
tpeboBarusaMu ['OCT P 21.101-2020 miad CTpOWTENbHOM ILIOMIAIKH, HA KOTOPOM
yKa3aHbl CTPOSIIHUECS, CYIIECTBYIOIIUE U CHOCUMBIE 3/IaHUSI U COOPYKEHHUsI, OBITOBBIE
TOPOAKU CTPOMUTENCH, CKIIAICKUE IUIOMIAIKH, BPEMEHHbBIE W IMOCTOSIHHBIC JOPOTH H
WHXEHEPHbIE KOMMYHUKAIIUH, MECTa PACIIOJIOKECHHSI MOHTXKHBIX I'PY30MOIbEMHBIX
MEXaHU3MOB, HEOOXOAUMBIX JJISl BHITIOJHCHHS KOMILJIEKCA CTPOUTEILHO-MOHTAKHBIX
paboT.

Lenpro kKypcoBoit paboThl siBIsieTcs pazpadotka TP ob6bekTa KanmuTaabHOTO
CTPOMUTEIBCTBA, PACUET BCEX €r0 JICMEHTOB.



1 MPOEKTUPOBAHME INPOEKTA IMTPOU3BOJACTBA PABOT

IIpoexT npousBoacrea pador (III1P) — koMmmiiekc MPOEKTHBIX JOKYMEHTOB,
OTPENICIAIONINX MOPSIO0K BBITIOJIHEHUSI pa0bO0T MPHU BO3BEACHUU 3/IaHUI U COOPY>KEHUM
B 11€JIOM, OT/ICJIbHBIX KOHCTPYKTUBHBIX 3JIEMEHTOB M 00ECIICUCHUS UX PECYPCAMH.

[IITP cocraBnseTcss MO peEUIEHUIO MOAPSIHON OpraHu3alnuu B 0o0bBEME,
3aBUCAIIEM OT XapaKTEPUCTUKU 0OBbEKTa CTPOUTEIIHCTRA.

[lenbto pa3pabOTKH MPOEKTOB MPOU3BOACTBA PAOOT SIBISETCS JeTaln3aIus
NPUHATBIX B TMPOEKTE OpPraHu3alud CTPOUTEIbCTBA PEIICHUW 10 CTENEHH,
oOecrieunBaroOIIe!  CBOEBPEMEHHOE,  BBICOKOKAUYECTBEHHOE U SKOHOMHYHOE
CTPOUTENBCTBO 0OBeKTa. B COOTBETCTBMM C OTUM B HACTOAIIECE BpeMs
pa3pabaThIBalOTCS JIBa MPOEKTA MPOU3BOACTBA pabOT HA KXKbIA OOBEKT, & UMEHHO:

- MPOEKT MPOU3BOJCTBA PAOOT HA MOJATOTOBUTEIBHBIN IEPUOI;

- MPOEKT MPOU3BOJICTBA PAOOT HA OCHOBHOM MEPHO/I.

[IITP paspabartbiBaeTcst Ha ocHoBe I[IOC, paboueill TOKYMEHTAIlUU C Y4ETOM
TJIaHA MPOW3BOJICTBEHHO-X03SIMCTBEHHOTO PA3BUTHS CTPOUTENIBbHOM opranu3anuu. OH
CIIY’KUT PYKOBOJICTBOM MPH ONEPATUBHOM IJIAHUPOBAHUU, OPTaHU3AIMU, KOHTPOJIE U
y4eTe CTPOUTEIBHOTO MPOU3BOJICTBA.

IITIP Ha MOATOTOBUTEJNBHBIA NEPHO] CTPOUTEJBCTBA 00bEKTA JIOJKEH
COJIepKaTh:

a) KaJeHJapHBIN IUIaH MPOU3BOACTBA PabOT 1Mo 00BEKTY (BUIY paboT);

0) rpaduku IBHXKEHUST paboYMX KaJpOB U OCHOBHBIX CTPOUTENIbHBIX MAIIIUH;

B) rpauK MOCTYIJICHUS Ha CTPOUTEIHCTBO HEOOXOAMMBIX Ha 3TOT MEPHOJ
CTPOUTENBHBIX KOHCTPYKIIMH, U3EJINiA, OCHOBHBIX MaTepHUaJIOB U 000OPYAOBAHMUS;

) CXeMa pa3MelIeHUsl 3HAKOB IJIsl T€0JE3MUYECKUX MOCTPOCHUN M yKa3aHHS O
TpeOyeMoil TOUHOCTH TEXHUYECKUX CPEJICTB I'€0/IE3MUECKOT0 KOHTPOJIS.

IITIIP Ha oCHOBHOM NMEPHUO/ CTPOUTEIBCTBA 00BEKTA COJACPKUT:

a) KaJIeHAapHBIN TJIaH MPOU3BOJICTBA pabOT MIIM KOMIUICKCHBIN CETeBOM rpadyuk
(ocen0BaTenbHOCTh U CPOKM BBIMOJTHEHUS pabOT C MaKCUMaJIbHO BO3MOXKHBIM
COBMEIICHUEM );

0) cTpOUTEBHBIN TeHEePATbHBIN TUIAH,

B) rpaduKu MOCTYIUICHUSI HA OOBEKT CTPOUTEIBHBIX KOHCTPYKIIUH, U3IEIUH,
MaTepuanoB U 000pyAOBaHUS,

r) rpaduKu IBIKEHUS PabovrnX KaJapoB M0 00BEKTY M OCHOBHBIX CTPOUTEIBHBIX
MalIlINH;

1) TEXHOJIOTHYECKHE KAaPThI (CXEMbI) Ha BBITIOJTHEHUE OTJEIHHBIX BUIOB padoT;

€) perieHus o MPOU3BOICTBY I'e0Ae3UYECKUX padoT;

) pEILIeHHs IO TEXHUKE 0€30MMacHOCTH;

3) peuIeHus Mo NPOKIaJKe BPEMEHHbBIX HHKEHEPHBIX CETEH;

M) MEePEeYHH TEXHOJIOTMYECKOr0 HMHBEHTapsi U MOHTAKHOW OCHACTKH, CXEMBI
CTPONIOBKH I'PY30B;

K) MOSICHUTEJIbHAS 3aITUCKa, COJIepKaIIas:

— O0OCHOBaHHME pEIICHUH 10 TMPOU3BOJACTBY pabOT, B TOM YHCIIE
BBITIOJIHSEMBIX B 3UMHEE BpEMS;



— MOTPeOHOCTh B SHEPrETUUYECKUX pecypcax U PEHICHUs 10 UX MOKPBITHIO;

— nepeyeHb MOOMIIbHBIX 3[JaHUN U COOPYKEHUH C pacyeTOM NOTPEOHOCTH U
000CHOBaHUEM YCIOBUM MPUBSA3KU UX K y4aCTKaM CTPOUTENIbHOM MIOLIAIKHY;

— MEponpHsTHs 10 OOECHEYEHUI0 COXPAaHHOCTH OOOpyJOBaHUS U
MaTepUaJiOB HAa CTPOUTEIBHOMN IUIOIIAJIKE;

— MEpOIIpUATHA 110 3allUTe ICUCTBYIOIUX 3JaHUM U COOPYKEHUH OT
MTOBPEXKACHUH, a TAK)KE PUPOJAOOXPAHHBIE MEPONIPUATHS;

— TEXHHKO-DPKOHOMUYECKHUE MTOKAa3aTeNH, BKJIFOYAs 00BEMBI U
OpOJOJKUTENbHOCT,  BhiModHeHuss CMP, a Ttakke wux cebGecToMMOCTh B
COIOCTAaBJIEHUHU CO CMETHOM, YpOBEHb MEXaHU3aLMU U 3aTpaThl Tpyaa Ha 1 M*> oObema,
1 M? mjomanu 30aHUsA, Ha €AMHMIYY (U3HYECKMX O00BEMOB pabOT WM HMHOU
NOKa3aTeNb, IPUHATHIN I ONPEAEIEHUs IPOU3BOIUTEIBHOCTH TPYAA.

[IpoexTsl MPOU3BOACTBA PabOT ISl TEXHUYECKU HECIOKHBIX 00BEKTOB MOTYT
COCTOSITh TOJBKO M3 CETEeBOro Trpaduka WM KaJIeHJApHOTO IUlaHa pador,
CTpOMTeHIIaHa U KPAaTKOW MOSCHUTENbHOM 3anucku. [Ipu 3ToM Ha ceTeBoM rpaduke
WIH B KJICHJIAPHOM TUTaHE KpOMe 00IIIeCTPOUTEIBHBIX pa0O0T TOKHBI OBITh TTOKA3aHbI
paboThI CIEHATIM3UPOBAHHBIX U MOHTAXHBIX OpraHU3aIIHA.

st 0co00 CHOXKHBIX TIO BBITIOJHEHUIO BHUJIOB PabOT MOTYT COCTaBJISITHCS
otnenbHbie pazgensl [P (MoHTax cOOpPHBIX KOHCTPYKLHMN, CAHTEXHUYECKHE,
AJIEKTPOMOHTAKHBIE pa0OThl, MOHTAXK TEXHOJIOTUYECKOTO 000PYJOBaHUS U T.1.).

ITocsenoBaTeJbHOCTH Pa3padoTKH NMPOEKTOB NMPOHU3BOACTBA PadOT MOXKET
OBITh CIIeAYIOLICH:

1) Ha OCHOBE IPOEKTa OpraHU3alMK CTPOUTENILCTBA, padouell JOKYMEHTaluU U
JAHHBIX, YTOYHSIOIIMX KOHKPETHBIE YCJIOBUS IIPOM3BOJCTBAa paboOT, a Takke
BO3MOKHOCTEH CTPOUTEIbHO-MOHTA)XXHBIX OpraHu3aluil pa3paOaThIBalOTCS WU
YTOUHSAIOTCSI CETEBble IpaUKU WM KaJeHIapHblE IUIaHbl MPOU3BOJCTBA paboOT ¢
yKa3aHUEM BCEX IUIAHUPYEMBIX CTPOUTENIbHBIX MPOLIECCOB, YBA3AHHBIX MEXY COOOM
U C BEAYLIUM IIPOLECCOM;

2) yTOUHSIIOTCS 00BEMBI 1 CTOUMOCTD OTACIBHBIX Pa0OT 10 pabouuM depTerkam
Y CMETaM K HHUM;

3) yrouHsieTcss HOTpeOHOCTh B paboYMX Kaapax, MallduHAX M MEXaHHW3Max Ha
OCHOBE JEHCTBYIOIIMX HOPM BBIPAOOTOK M PACLEHOK WM [0 HOpPMaTHBaM
TEXHOJIOTMYECKUX KapT M C Y4YeTOM IIJJaHA OPraHU3allMOHHO-TEXHHYECKUX
MEPONPUATUH I10 NOBBILICHUIO POU3BOAUTEILHOCTH TPY/A;

4) paspabaThIBacTCsl WJIH YTOUHSETCA CTPOUTEIBbHBIA TEeHEPaTbHBIN TUIaH
00BEKTa;

5) npou3BOANUTCA NMPUBA3KA TUIIOBBIX IPOEKTOB BPEMEHHBIX COOPYKEHHI;

6) ompenensroTCSs WM YTOYHSIOTCS KallCHAApHBIE CPOKU oOecreueHus
CTPOUTENICTBA HEOOXOIWMBIMU  MAaTE€PUAIBHO-TEXHUYECKHUMH pEecypcamMH IO
HOMEHKJIaType, BHJaM M MapkaM (IIpM MOHTa)K€ CTPOUTEIBHBIX KOHCTPYKLUN
HEIMOCPEJICTBEHHO C TPAHCHOPTHBIX CPEACTB COCTABISAIOTCS I0YacoBble TIpauKH
JOCTaBKU HEOOXOJIMMBIX MaTepUaIbHO-TEXHUYECKUX PECYPCOB);

7) cocTaBiiseTCs MOSCHUTEIbHAS 3aMCKa K POEKTY MPOU3BOJCTBA PadoT.



Jl1s1 0OBEKTOB MacCOBOI0 CTPOMTENBCTBA Pa3padaThIBAIOTCS U MPUMEHSIIOTCS
TUTIOBBIE MPOEKTHI MPOU3BOJICTBA PA0OT C MX MPUBSA3KOW K KOHKPETHBIM YCIOBUSIM
CTPOUTENBCTBA.

B kypcoeoit pabome paszpadamwvieaemca npoekm npouzeoocmea pabom 0ns
MexXHUYeCcKU HeC10MCHO20 00beKma, Komopwvli 0Oyoem coCmoams MmOJIAbKO U3
Kanenoapnozo cpaguka padom, cmpoiiceHniana u KpAmkKou NOACHUMETbHOU
3anucKu.

2 MIPOEKTUPOBAHUE KAJIEHIAPHOI'O IIJTAHA

KaneHnapHslii TUTaH CTPOUTEIBCTBA OTACIBHOTO O0BEKTA SBIISICTCS OCHOBHBIM
nokymentoMm IIIIP, paspaboranubiM Mo pabounm yeprexam [7]. KanenmapHslii mian
MOKAa3bIBACT pPAa3BUTEE IMPOIICCCOB BO BPEMEHH, B MPOCTPAHCTBE (IO OTACIBHBIM
ydacTKaM, 3aXBaTKaM, CEKIIUsAM, dTaxkaM). KameHnapHbeli I1aH JOHKCH OXBaThIBAThH
BECh KOMIUIEKC PabOT IO BO3BEJCHUIO O0BEKTa, HaYyWHAs OT IOJTOTOBHUTEIHLHOTO
neprojia W 3aKaHYMBas IyCKO-HAJTQJOYHBIMH paboTaMM | OJIaroyCTpOHCTBOM
TEPPUTOPHH.

[Tpu pa3paboTKe KaJICHIAPHOTO TIaHa HEOOXOIUMO CTPEMHUTHCSI K TOMY, YTOOBI
PabOTHI BBITIOJIHSIUCH MOTOYHBIM METOJOM, 3TO MO3BOJIIET 3HAUYUTEILHO COKPATUTH
CPOK BO3BEJICHUSI 00BEKTA.

[To kajeHmapHOMY IUIaHY OMNPEACISAIOT OOIUH CPOK MPOJOJDKUTEIBHOCTH
BO3BeAeHUsT 00BekTa. CpoK BO3BeJAeHUs] OOBEKTa JOJDKEH COOTBETCTBOBATH
HOPMAaTHUBHOMY CPOKY CTPOUTEILCTBA, OTKJIOHCHHS B TY WJIM UHYIO CTOPOHY JTOJDKHBI
OBITH 00OCHOBAHBI.

Kanenmapuplii T11aH TIO3BOJIAET OIPEACTUTh IOTPEOHOCTH B  TPYIOBBIX
pecypcax, CTpOUTENbHBIX MAaIlIMHAX, TPAHCIIOPTE, PACX0JI€ MAaTEPUATIOB, KOHCTPYKITHMA
u nosry(habpukaToB, pazMepax (GUHAHCUPOBAHUS.

HNcxomHpiMU  JaHHBIMU JIJI8  COCTaBJICHHWS KAaJICHIAPHOTO IUIaHa OOBEKTa
SIBJISIFOTCSL

1. Paboune depTexxu 3MaHUS WM COOPYKCHHMS, BKIIOUAs BCE YACTH IMPOCKTA
(CTpOUTENBHYIO, SJIEKTPOTEXHUYECKYIO, CAHTEXHUUICCKYIO, TEXHOJIOTHUYECKYIO U T. 11.).

2. VYTBepXKIECHHBIM pabouuii MPOEKT, B COCTaB KOTOPOI'O0 BXOAUT JAHHBIN
O0OBEKT.

3. JlaHHbBIC MHKEHEPHBIX U YKOHOMUYECKUX U3BICKAHUN O PAaiOHE W IUIOMIAJKE
CTPOUTENBCTBA.

4. Hopmbl TpOAOJKATENBHOCTH CTPOUTENILCTBA.

5. TexHONMOTHYECKHE KaPThI HA BBHITTOJIHEHHE CTPOUTEIHHO-MOHTAKHBIX Pa0oT.
6. TexHu4eckue yciaoBUs Ha MPOU3BOJICTBO U MPUEMKY padoT.

7. l'ocynapcTBeHHbIE 31eMeHTHbIE cMeTHbIE HOpMbI ([TDCH).

8. Enqunbie HopMmbl 1 pacuenku (EHuPeI).
Kanenmapuslii maH mnpou3BoAcTBa pabOT njii 0OBEKTa COCTABISIOT B
CJIe1yIOLIei MOCIeA0BaTEIbHOCTH:



1. Ilpon3BoasAT aHanu3 KOHCTPYKLMH 3[JaHUS WIM COOPYXEHHUS ISl BbIOOpa
palMOHANIbHBIX METOJ0B MPOU3BOJCTBA PadOT.

2. YcTaHaBIMBAaIOT NEPEYEHb CTPOUTENBHBIX M MOHTAXHBIX IIPOLECCOB,
ITOJJIEKAINX BKIIOYEHNIO B KAJICHIAPHBIN ILJIAH.

3. IloacuuThIBalOT 0OBEMBI CTPOUTEIBHO-MOHTAKHBIX PAadOT M OMPENENSIOT
MOTPEOHOCTh B MaTepUaTIbHBIX PECYpCaXx.

4. BbiOuparoT MeTOIbl NMPOU3BOACTBA PAOOT M OCHOBHBIE CTPOMUTEIbHBIE
MAaIlVHBI.

5. OHpeIICJISIIOT TPYAOBBIC 3aTPAThI pa60‘H/IX N MEXaHU3MOB I10 ITPOoIeCCaM.

6. PaccuuteiBaroT MPpOOOJIZKUTCIIBHOCTHU BBIITOJTHCHU A mponeccoB u
YCTAaHABJIMBAKOT TCXHOJOTUYCCKYIO U OPTaHHU3AIIUMOHHYIO ITOCIICHOBATCIBHOCTH HX
BBIITOJITHCHUA.

7. CocrtaBisieTcsi KaJIeHIapHbIA TUIAaH C B3aUMHOW YBSI3KOW MPOIIECCOB IO
BPEMCHH.

8. TIpou3BOAsST KOPPEKTUPOBKY KaJICGHJAPHOTO IUIaHA MO CUCTEME TEXHHUKO-
SKOHOMUYECKHUX TTOKa3aTeJiell C BHECEHHUEM B HETO MOMPABOK U YTOUHCHUH.

AHanu3 KOHCTPYKIMH 37aHUsl HAYMHAIOT C O3HAKOMJICHHS C IAacIOpTOM
00BbEKTa, COJEpIKAIUM €ro KPaTKyl TEXHHKO-IKOHOMHUYECKYIO XapaKTEPUCTHKY.
[lacmopT >kuy0oro AO0Ma BKIIIOYAET JIAHHBIE O TUIE JOMa, CEPUM THIIOBOTO MPOEKTa,
KOJIMUECTBE dTaXKEH, CeKINi, KBapTUp, KyOaType 3AaHus, HATUYUU JTU(Ta, MOJIe3HON
ionaau 1 T.A4. B macnopTt mpou3BOACTBEHHOTO 00BEKTa BKIIIOYAIOTCS Ha3HAUYCHUE
3IaHUs, XapaKTep BBIMTYCKAeMOW NPOAYKIMH, TMPOU3BOJCTBEHHAs] MOIIHOCTbD,
IUIONIab 3aCTPOMKHK, YHCIO W pa3Mepbl MPOJIETOB, IIAr OCHOBHBIX HECYIIMX
KOHCTPYKIIMM,  KpaTKas  XapaKTepUCTHKAa  OCHOBHOTO  TEXHOJOTUYECKOTO
000OpyZOBaHUS M TPY30MOJBEMHBIX KPAaHOB M T.[. 3aT€M aHAJU3UPYIOT OOBEMHO-
IJIAHUPOBOYHOE PEIIeHNEe 00hEKTa, YCTAaHABIUBAIOT BO3MOXKHOCTh Pa30MBKU 00BEKTa
Ha 3axBaTKM U spyca. Takod aHanmu3 HeoOXoaWM i1 OOOCHOBaHHUS BBIOOpA
CTPOUTENBHBIX MAIIMH, YCTAHOBJICHHS 1lIara U puTMa Mmotoka, GopMupoBaHus Opuras
1 3BE€HBEB.

3areM cocTaBiseTCs MepeveHb (HOMEHKIIATypa) paboT, KOTOPBIE TOJKHBI OBITh
BKJIFOYEHBI B KaJleHIapHbId TutaH. OCHOBHBIE TpeOOBaHUS, MPEIBABIAEMbIE K
HOMEHKJIAType, CBOJATCS K CIEAYIOIIEMY:

1) yacTUYHOE WM MOJHOE pa3JejeHUE MNPOU3BOACTBEHHOIO Mpoliecca IO
BO3BEJICHUIO 3/TaHHsI WJIK COOPYKEHHS HA COCTABHbBIE YaCTH;

2) coOmroIeHNE MPAaBIIIBHOM TEXHOJOTHYECKOM TTOCIIeI0BATEIBHOCTH padoT;

3) COOTBETCTBHE HOMEHKJIATYPhl HOPMATUBHBIM CIIPABOYHUKAM;

4) BblieNIeHHE pa0OT, BHIMOJHAEMBbIX CIEIIUATU3UPOBAHHBIMU OPraHU3AIUSIMH.

Homenknatypy paboT kaneHaapHOro miaHa oObIYHO pa3AesitoT Ha dTamnbl. s
3aHUN KUJUIIHO-TPAXJAHCKOIO0 HA3HAYEHUS MOYKHO BBIJCIUTH CICIYIOIIUE ITAIlbI:
MOATOTOBUTEINIBHBIN TEPHUOJ, BO3BEACHUE MOA3EMHOM 4YacTW 34aHUs, BO3BEIICHUE
HAJ[36MHOM YacTH, OTAEJOYHbIC M CIeUUasIbHble paOoThl. JlJisi MpPOM3BOACTBEHHBIX
O00BEKTOB BBIACISIIOT 3Talbl: MOJTOTOBUTEIBHBIN MEPUOJ, BO3BEACHUE IOA3EMHOMU
4acTH, BO3BEJICHHE KapKaca, yCTPONCTBO MOJIOB U (PYyH/IaMEHTOB 10J; 000pYy0BaHHUE,



MOHTaX 000pYIOBaHUs, OTIAEIOYHBIE U CHElUalbHble padboThl. OOIIee KOJUYECTBO
paboT B KaJEHAAPHOM IUIAHE JOJKHO OBITh B CPEAHEM ISl KMJIMLIHO-TPAXAAHCKUX
3nanuit 50-60, nis npou3BocTBeHHBIX 3qaHui 30-40.

[ToacueTr 00beMOB pabOT MPOU3BOAAT MO paboOUUM yepTekaMm. 3a €IUHUILY
U3MepeHus pekoMenayercs npunuMars enuauny ['OCH. Onpenenenue norpedHOCTH
B MarepHuanax u noiaydadpuxarax npousBoat Takxe no ['DCH.

Ha ocnoBe moacuera o0beMOB pabOT M aHalM3a KOHCTPYKLMM BbIOMpaIOT
METO/bl  BBIMOJHEHUST PA0OT NPUMEHUTENIBHO K  KOHKPETHBIM  YCIOBUSM
cTpoutenbcTBa. OCHOBHBIM MOMEHTOM IIPH BBIOOpE METOJ0B MPOM3BOJICTBA padoOT
ABJIAETCS MOAOOP KOMIUIEKTa MEXaHU3MOB C OpUEHTAIlMEN Ha BeAylLyt0 Maluuny. Jlis
onpeneneHuss 3(PPEKTUBHOIO KOMIUIEKTa MEXaHU3MOB NPOM3BOJAT CpaBHEHUE
BapUaHTOB [0 MPHUBEICHHBIM 3aTpaTaMm. BapuaHT ¢ HaMMEHBIIMMH MPUBEICHHBIMU
3aTpaTaMu IPUHUMAIOT JUIsl 1allbHEHIIET0 UCIIOJIb30BaHUS.

TpynoBble 3aTpatbl pabounx u MexaHu3MoB omnpenensior no ['DCH.
TpynoeMKocTh MOATOTOBUTENBHOIO MEPUO/Ia MOXKET OBITH OMpe/eieHa B MPOLEHTaX
oT o0mmx Tpyao3arpar (mpuHuUMarT 1,5-12 %). Jng caHUTapHO-TEXHUYECKUX H
AIEKTPOMOHTAXKHBIX PA0OT TPYIO0EMKOCTh MpUuHUMaloT 7-10%, 61aroycTpoicTBO — 10
3%, mpoume U HeydYTeHHBIC paboThl — 3-5% oT 00mMx Tpymo3arpar [1].

B PI'P paspabatbiBaercst KajaeHAapHbIM TuilaH B ¢opMe JUHEHHOro rpaduka,
CETEBOM MOJEIH U LIUKIOTPAMMBI.

2.1 OnpenesieHue 00beMOB
CTPOUTETbHO-MOHTAKHBIX PadOT M UX TPYA0EeMKOCTH

CornacHo 3aJlaHUI0 Ha TIPOEKTUPOBAHUE OOBEKTA BHITUCATH KOHCTPYKTHUBHBIC
AJIIEMEHTHI MPOCKTUPYEMOTO 37aHus B Ta0J. 1, OnpeeTuTh UX MapKu U TEXHUYECKUE
XapaKTEPUCTUKHA 0 HOMEHKJIATYPE CTPOUTEIBbHBIX KOHCTPYKIMWA W wm3nenuil. llpu
BbIOOpE MAapKH KOHCTPYKIMU HY)XHO YUHUTHIBATH pPa3MeEphl, TPYy30MOIBEMHOCTD,
O0COOCHHOCTH KOHCTPYKIIMHM, Ha3Haue€HWe W BUJ 3danus u T.4. Ecim Tpelyrorcs
KOHCTPYKIIMM Pa3HbIX pa3MepoB (HAIpUMeEp, KOJOHHBI BbICOTON 6 M 1 10 M, Oamku
mmHOW 12 M m 16 M), TO KelaTeabHO MOAOUPAaTh KOHCTPYKIIMHA W3 OJHON CEpHH,
YTOOBI pa3IUYMs MEXKIY HUMHU OBLITH TOJIBKO B pa3Mepax, 9TO YIPOIIAET UX MOHTaX.

Tabruya 1
CBoJiHasi BEIOMOCTh CTPOUTENIbHBIX KOHCTPYKIUI
HaunmenoBanue Mapxka Pa3mepsl, MM Macca, T
KOHCTPYKIHMH KOHCTPYKIHH
KIII-5 10800x800x400 7,1

Kononusl kapkaca KIIII-12 6900%500x500 43

B coorBerctBun ¢ EHuP «EnnHble HOpMBI M paclieHKHM Ha CTPOUTEIIBHBIC,
MOHTa)KHbBIE U PEMOHTHO-CTPOUTENIbHBIE pA0OTHI» ONPEAEIISIIOTCS HOPMBbI BpeMeHHU Hayp
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M COCTaB 3BE€HA B 3aBUCUMOCTH OT Bua pador. Ilepeuenr EHuP no nanmenoBanuio
paboT OCHOBHOI'O LIMKJIA IPUBEJEH B Ta0I. 2.

Tabnuya 2
Ilepeuenr EHuP no HanMeHoBaHKIO pabOT OCHOBHOTO IMKJIA
HaumenoBanue pabot O6ocHOBaHUE
1. MoHTax KOJIOHH Kapkaca E4-1-4
2. MoHTax CTpOUTENbHBIX KOHCTPYKLUH (0asok, pepm) E4-1-6
3. MoHTaX MIUT NOKPBITUSA (IEPEKPBITHSA) E4-1-7
4. MoHTaX CTCHOBBIX MMaHEJICH E4-1-8
5. YCTpoHcTBO KPOBIH E-7
6. VYcTpoiicTBO MOATOTOBKH MO MOJIBI E19-38
/. 3amnojHeHHuEe OKOHHBIX IPOEMOB E6-13
8. 3amoiHeHue JBEPHBIX OJIOKOB E6-13
Pe3ynbpTaThl pacyeToB MokazaTesnei KajleHIapHoro IlaHa CBOIATCS B Ta0m. 3.
Tabnuya 3
Omnpenenenne 006beMoB CMP u ux TpyJ10€MKOCTH
- ]
5 e | ;
o S > T & 2 <RI 5
= S a2 : g =5 2 i 2| 5 g
< OIS = te) 0 3 o 2 = ta) s 0
M SES) % o s = S = o < = =
o T 0 S aQ, o 2 O O = S| 9=
jas) [~ = . a, l:‘ b= 3 o o O H M
Q n o = = m g | o 5 = 2 5 H|
Q S o [Sa) Q < O o 9 = 1 g %
O T B £ S SO O = 5
o Q o 2 > 5] s | & S
: S & |& S 2 :
< ) [s%
s =
1 2 3 4 5 6 7 8 9 10 11
MomnTrax
E4-1-4 KOJIOHH LIT 28 6,0 24 39 MonTa)HuK, 1 2 20
' 26 55 18 MAILIUHUCT 1
Kapkaca

HanMeHnoBaHue padoT M NpoueccOB yKa3bIBaeTCs MO BUAAM W MEpUOAaM
(MOArOTOBUTENBHBIN,  OCHOBHOM  MNEpUOA) B  CTPOrOM  TEXHOJOTHYECKOU
MOCJe0BaTeNbHOCTH. JlomyckaeTcss HEeKOTOpble BUABI PadOT YKPYHHSATh, B 3TOM
CJIy4ae MPOU3BOIUTENH padOT MOKHBI OBITH OJTMHAKOBBIMH.

O0bem pador V ompenernsiorT mo cMetam W pabdodeir moxkymentamuu (PI).
Bri6opka 00beMOB U3 CMET MEHEE TPYJI0EMKA, HO IIPU JACICHUU 00bEKTa Ha 3aXBATKU
HEOOXOMMO TTOIB30BAThCS OMOIHUTENBHO U P/I.

s BeimonineHus: PI'P 00beMbl Kaxa0T0 BHa padOT MPUBEACHBI B 3aJJaHHH.

Hopma Bpemenn H,p u ed.usm. onpenensiercst no EnuP (3arpaTsl ManmmHHOTO
BpeMenu 1o 'DCH) o kaxxioMy Buy paboT C y4eTOM Ha3HAUCHUS 3/1aHUS], HATTMYHUS
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OTOTUICHUS, TEXHHUYECKHX XapaKTePUCTUK KOHCTPYKIWH, BHUAOM paboT u T.1. B
ciyyae, ecnu Opuraaa (3BE€HO) COCTOMT M3 HECKOJIBKUX CIEIHATUCTOB C pa3HOM
HOPMOM BpeMeHHU, TO OepeTcs HauOonbas H,),.

Hanpumep, 6 maba. 4.3 npeocmasnen cocmag bpueaovl (36eHa), coCmosuyutl u3
08YX Uel08eK — MOHMANCHUKA U MAWUHUCMA, Ol YCMAHO8KU 6 CIMAKAHbI
@yHOamenmos KonoHHbl maccou 4,3 m Hopma épemenu mawunucma cocmagnsiem 1.1
yen./uac, a MonmadicHuka 5.5 uen./uac, bepem Hqp, = 5.5 uen./uac.

Tpynoemkocth pador 7p, B uen./cMeH, onpeaensercs no Gopmyie:

Hyp'V
8

Tp= : (1)

rae H,, — HopMa Ha eIMHMILY, Yell./Jac,

V — 006BeM pabor,

8 — KOJIMYeCTBO YacOB B CMEHY.

[TonyyenHoe 3HaueHue 7p OKPYTIIsieM A0 LEJIOro Yrcia B OOJBIIYIO CTOPOHY.

B Ta6bn. 1.3 cHavanma 3ammchIBae€T TPYAOEMKOCTb TI0 KaXJAOMY BHIY
KOHCTPYKTHBHOTO 3JIEeMEHTa (KOJIOHKa 6), OOIIYI0 TPYAOEMKOCTb MO OJHOTUITHBIM
paboTam, BBITIOJIHSIEMBIM OJTHOU U TOM ke Opuraaoi (KojoHKa 7).

CoctaB Opuraapl, T.c. CHEIUAIBHOCTH M KBalu(pUKAIUU pabOYuX M UX
KOJIMYECTBO B Opurazne, onpeaensercs mo EHuP.

[Tpu 5TOM YKCIAEHHOCTD KaXA0W OpUrajibl JOHKHA OBITH KpaTHA HOPMHUPYEMO
EHuP uncnennocTn 3BeHbeB, BXOAAMIUX B Opurany. TexHojoruueckas onepamusi He
MOJKET OBITH BHITIOJIHEHA MEHBIIIUM KOJIMYECTBOM Pab0UYMX, YEM KOJIMYECTBO pabOUmnX
B 3B¢He 10 EHuP.

[Tpu pacyeTe yncaeHHOCTH OpUTal YUUTHIBAIOTCS:

— TEXHOJIOTMYECKas TTOCIIeIOBATEIbHOCTD BBITTOJIHEHUS padoT;

— MPOJOJDKUTEIIBHOCTh PaboT (kenmaTenbHO He mpeBbimath 20 gHEH Ha OAUH
aTan pador).

Ymucs10 cMeH omnpeensieTcs A7 KOHKPETHBIX CIy4aeB.

OCHOBHBIE CTPOUTEIHLHO-MOHTAXXHBIE PAOOTHI C UCTIOIB30BAHHEM MEXaHU3MOB
BBITIOJIHSIIOTCS B IB€ CMEHBI. B 0/IHY CMEHY BBITIOJIHSFOTCS, KaK MPABUIIO, OTAECIOYHBIE
paboTHI.

B Tpu cMeHBI BBITIONHSIOTCS. pabOTHI B ClTydae:

— HENPEpPBIBHBIX TEXHOJOTMYECKUX MPOIECCOB (HAMpUMEpP, HEMPEPHIBHOE
OeTOHMpOBaHNE KOHCTPYKIIUHA 31aHUS);

— UCIOJIb30BAHUS JOPOTOCTOAIINX MEXaHU3MOB;

— HEOOXOJUMOCTH COKPAIIEHUS CPOKA CTPOUTEINHCTBA OOBEKTA;

— paboT, MexauX Ha KPUTHIECKOM MY TH.

IpoaoKuTEILHOCTh KXKIOTO BUAa pabOT Ha O0O0BEeKTe (3aXBaTke)
OTpeIeNIACTCS] BPEMEHEM BBITIOJIHEHUS BEIYIIEr0 MEXaHU3UPOBAHHOIO Ipollecca Ha
paccMaTpUBaEMOM ATare CTPOUTENHCTBA.

[TponoaKUTEALHOCTD MOTHOCTHIO MEXAHU3UPOBAHHBIX PA0OT OMPEACIISIETCS 10
MIPOU3BOJUTENLHOCTA BEAylled MamuHbl. Bpemsi MeXaHU3MpPOBaHHBIX pPadOT
paccuuThIBaeTcs Mo Gpopmyie:
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[IMex =

(2)
axm
rjae IImex — BpeMsl BBIMIOJHEHUSI padoT, JHU;
M — 3aTpaThl MAIIMHHOTO BPEMEHH Ha TPOU3BOCTBO pabOT, Malll.-CM.;
¢ — YUCJI0 CM€EH, ¢=2;
M — KOJIUYECTBO MAaIIIKH.
B ciywyae mpou3BojicTBa HEMEXaHU3WPOBAHHBIX PAOOT MPOAOTKUTEILHOCTD

omnpezensercs no Gopmyre:
Tp

ckk*n

Mp = ©)
rae [Ip — BpeMs BBITIOJIHCHHS padoT, THU;

Tp — TpynoemMkocTh paboThI, Yel.-/H.;

¢ — YUCJIO CMEH;

K — KOJTM4eCTBO 3BEHBEB;

N — Koauyecmeo padoyux 6 3eeHe, yJaCTBYIOIIMX B CTPOUTEIBLHOM IpOIECCe,
ecnm  pabOTy MOXHO BBITIOJHUTh 0€3 MEXaHM3MOB WM MAalIUuHBI, HIParOT
BCIIOMOTATEIbHYIO POJib (pa3paboTka TpyHTa BpPYYHYIO, YCTaHOBKA apMaTryphl,
yCTaHOBKAa OMajayOKu, yKjajka OCTOHa, KUpNUYHAS KJaJKa, YCTPONUCTBO KPOBIIH,
MaJIsipHbIe pa0OTHI U T.I1.), WU KOJIUUECH B0 MEXAHUZMOE, €CIIA BEIYIIUM SIBIISETCS
MEXaHHM3M, T.e. paboOTy BBINOJHUTH O€3 ydacThsd MEXaHHW3Ma HEBO3MOXKHO
(MexaHU3UpOBaHHAs pa3pabOTKa TPyHTA, MOHTaX (YHIAMEHTHBIX OJIOKOB, MOHTaX
KOJIOHH, CTPOIUJIBHBIX 0ajI0K, hpepm u T.11.) [6].

Ecnu  paccmarpuBaeMblii  BapuaHT BKIIOYAET MEXaHU3UPOBAHHBIE U
HEMEXaHU3UPOBAHHBIE MPOIIECCHI, TO MPUHUMAIOT MPOJAOTKHUTEIBHOCTh, OOJBIIYIO U3
PacCCUMTaHHBIX 10 (HOpMYyJTIaMm.

[IpopomxuTenbHOCTH /1 OKpYyTIIsieM JI0 IIEJIOTO YKCIia B OOJIBIIYIO CTOPOHY.

Hanpumep, 6 maba. 4.3 npedcmasnen cocmas bpucawl (36ena), cocmoswuil u3
08YX Ueslo8eK — MOHMANCHUKA U MAUWUHUCTA, IMO HENOJIHOCIbIO MEXAHUUPOBAHHbIE

pa60mbz, nosmomy I’lpOdOJZ.?fCMmeJZbHOCI’I’lb cocmaeum.

[I=1Ip= c;cin = 23*91 = 19,5, okpyensem 0o 20 omeu, m.x. 20 < 20, mo

ocmasensiem 1 36eno 6 Opueaode..

Ecmm 61 paccumtannas II > 20, To yBenwumBaeTCs KOJWYECTBO 3BCHBEB B
Opuraze, a MPOIOKUTEITLHOCTH MPOMOPIIUOHATHFHO YMEHBIITASTCSI.

Hanpumep, npu paccuumannou I1 = 57 oneit, npunumaem Il = 57/3 = 19 oneii,
mo ykaszviéaem 3 36eHa 8 Opucade, m.e. KOIUYecmso pabouux — 3 MOHmadicHuxka u 3
MauwuHucma Kpaud.

2.2 Bb100Op MeTO10B MPOU3BOACTBA PadoT U
OCHOBHBIX CTPOMTEIbHBIX MAIIIMH

Br160p Hanbomnee nenecoodpa3Hoil MaIIMHBI WM MEXAaHU3Ma, YYaCTBYIOIIETO B
CTPOUTEIHLHOM npoiiecce, MPOU3BOIUTCS CpaBHEHHEM HECKOJIbKUX
B3aMMO3aMEHSAEMbIX MAIIIMH WJIM MEXaHU3MOB.
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CpaBHeHHUE BEJIETCS TOJIBKO 110 OCHOBHBIM MAIlIMHAM.

CpaBHUBaeMble MAIIMHBI M0 TEXHUYECKOW XapaKTEPUCTUKE JOJDKHBI OBITh
comoctaBUMBbL.  Hampumep, MOHTaX  KOHCTPYKIHMHA  MOXHO  OCYIIECTBIISAThH
MOHTQ)KHBIMU KPaHAMH HECKOJIBKUX THITOB. YTOOBI 3TH KpaHBI OBLTH COMTOCTABUMBI TI0
napameTpaM, UM HEOOXOJUMO UMETh OJUHAKOBYIO TPY30IOIBEMHOCTh U OTBEYATh
TpeOOBaHUSIM MOHTa)Xa MO BBUIETY CTPENbI, BBICOTE IOJhEMa MOHTHPYEMBIX
KOHCTpyKIu# [6].

Bri6op MOHTa)KHBIX KpPaHOB TIPOM3BOTUTCSI B cIeyroIeit
HOCJIEI0BATEIHHOCTH:

a) B 3aBUCHMOCTH OT Pa3MEpPOB 3/IaHUH B IJIAHE U 11O BBICOTE, a TAKXKE TEXHUKO-
HDKOHOMHMYECKUX TMOKa3aTeNieil KOHCTPYKTHBHBIX JJIEMEHTOB PAaCCUMTHIBAKOTCS
TEXHUUYCCKUE XAPAKTCPUCTHKU BO3MOXKHOTO THIIA KpaHA, BBUICT CTPENbI, JUIMHBI
CTpEJIbI;

0) MO pacCUYMTAHHBIM XapPAaKTEPUCTUKAM C YYETOM T'PY30MOABEMHOCTH Ha
TpeOyeMOM BBIJICTE U BBICOTE MO IbeMa KPIOKa BHIOMpACTCs MapKa KpaHa.

[TorpebHast rpy30MoALEMHOCTh KpaHa, B TOHHAX OMPECIIICTCS U3 BBIPAKCHUS:

Qu=Q+qcn, (4)

rae Q — macca camoro TSKeJI0ro MOHTUPYEMOTO JIEMEHTA, T,
Jen — Macca CTPOIIOBOYHOTO MPUCTIOCOOIEHUS (CTPOTIBI, TPABEPCHI U T.11.).
[loTpeOHas BbICOTa MOABEMA KPIOKA OMPEIEISETCS U3 BHIPAKCHHUS:

Hy=h, +hg +h, +h, +h. +h,, )

rae h, — BbICOTa BO3BOJAMMOTO 00BEKTa;

hg — BbIcOTa (TONIIMHA) (epMBI UK OAJIKH;

hs — MUHMMaTBHOE PACCTOSIHUE MEKIY HU30M YCTaHABIMBAEMOW KOHCTPYKIIUU H
YPOBHEM IIOCIIEHETO MOHTaXHOTO ropu3oHTa (hs = 1M);

h, — BbICOTa (TOJIIMHA) MOHTUPYEMOW KOHCTPYKIIUH, M;

h.— KOHCTPYKTHBHAs BHICOTA CTPOIIOBOYHOI'O YCTPOUCTBA MIIA TPUCIIOCOOJICHUS,
M;

h, — BBICOTa TIOJIHCIIACTA WM MHHHMAJILHOE PACCTOSHHUE OT KPIOKA JI0 TOJOBKH
ctpensl (h, = 2,5 m).

MakcuMalibHO TOTPEOHBIN BBUIET CTPEIIBI OTIPEIETISETCS U3 BRIPAKECHHUS :

Lewp =5+ 1, (6)
r7ie m — mupruHa 0a3bl KpaHa (JJ1s TpeIBapUTEIBLHBIX PACYETOB MOXKET OBITh MPUHATA
paBHOH 4,5 M);

N — paccrosiHKe ¢ yaeToMm 1,25 M, KoTopoe onpeaeseTcs mo hopmyle:

(Hyp hu)-(3+1,25)

= , (7)

Hyp +hy—1

rae h,, — BbICOTa IMIapHUpA MATHI CTPENIbI HaJ YPOBHEM CTOSHKH KpaHa, MPUHUMAEM
paBHOM 2,5 M;
| — 1mar KOJIOHH, M.
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JI1Ha CTpeibl ONpeIeNseTCs U3 BhIPAKEHUS:

L= \/nz + (Hep — hu)? . (8)

Ha ocHoBe BBINOJHEHHOTO pacyeTa BhINOJIHSETCs moadop kpaHa. [Ipu BeiOOpe
MOHT@XHBIX KPAaHOB MOKET OKa3aTbCs, YTO MOHTaX KOHCTPYKUHA MOYXKHO
MIPOU3BOJIUTH PA3IMYHBIMU KpaHaMu. B 3TOM ciydyae okOHYaTeNbHBIA BHIOOpP KpaHa
IIPOU3BOJUTCS IIyTEM CPABHEHMSI OCHOBHBIX TEXHUKO-D)KOHOMHUYECKUX NOKA3aTENEH.

[Tocne BpIOOpa y4acTBYIOLIKX B MPOLIECCE MAIIMH TPOU3BOIUTCA BEIOOP MeTOAA
IPOU3BOJICTBA PabOT CpPaBHEHHEM HECKOJIBKHMX BapUAHTOB TaKXKe€ IO KPUTEPUIO
MUHHMYMa NPUBEIEHHBIX 3aTparT.

Bbi6op MeTo10B pou3BOACTBA pabOT MOSICHAETCS CXeMaMu, pacueramu [5].

2.3 IlocTpoeHue KaJeHIAPHOIO0 IVIaHa padoT OCHOBHOI'0 IMKJIA B hopme
JIMHEHHOr o rpaguka

['opuzonTanbHO-MMHEHHBIN Tpaduk (rpaduk ["anta), momyumn HabosblIee
pacnpoctpanenre. OH COCTOUT M3 2 4YacTei: jieBas yacTh — mudposas (rpader 1-11)
npasasi — rpaduueckas (rpada 12) (tabmn. 4 u npuin. 1). I'paduk nmpoussoacTea padot
(rp. 12) HarnsagHO oTOOpaXkaeT X0/ paboT BO BpEMEHH, IIOCIIEI0BATEIIBHOCTD U YBS3KY
paboT Mex Iy COOOM.

Tabauya 4
Kanenmapuplii 11aH Mpou3BOJICTBa pabOT 10 00BEKTY (BUIAY padoT)
No | Hanme- O0beMm 3a- Tpebyemebie [Tpo- | Ymcno | Kon- | Co- | I'paduxk
/o | HOoBa- pabot TpaThbl MaIIAHbI JOJDKU- | CMEH BO cTaB | pabor,
HUE pa- Tpyaa, TeJb- pabo- | Opu- | (mHWH,
oot Ex | Kom- | Y€~ [ manmme- | xomx- | HOCTH 9HUX | Tajpl Me-
M. | Bo JH. HOBA Bo | PabOTBHI, B CSIITBI)

Hue MAIIL- JH. CMEHY
CM.

1 2 3 4 5 6 7 8 9 10 | 11 12

I'padppr 1-11 3amomHsIFOTCS pacCYMTAHHBIMH JaHHBIMA W3 Tabm. 3 u
OTIpEJICTICHHON MTOTPEOHOCTH B MAIlIMHAX B pazfeie 2.2.

I'pada 12 — paboTHI, BHIMOTHSAEMBIE B OJJHY CMEHY, OOBIYHO 0003HAYAIOTCSI OJ1-
HOU JINHKEM, B 2 CMEHBI — IByMS NIapajuiebHbIMUA. Haj HUMU (JIMHUSIMU) YKa3bIBA€TCA
KOJIMYECTBO pabourX (MAIMHUCTOB) U KOJIMUECTBO CMEH (Hampumep, 2 x 1).

2.4 JImarpaMmMa q1BH:KeHHsI padoueil CHJIbI

UToObI OLIEHUTH KaJeHJAPHBIN IUIAH MO MOTPEOJCHUIO TPYIOBBIX PECYPCOB
CTpOAT TpaduK ABUKEHUA paboyux KaJIpoB moj rpadukoM B BUJIE SIIOPHI, TIE B
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KaXIbIii TPOMEKYTOK BPEMEHU CYMMHPYETCsl KOJIMYECTBO paboyvnX, yKazaHHOE HaJl
auHUAMU rpadukoB padort [4] (puc.l).

A PaGorn Kaneﬂnapﬂmﬁ Fpa(l)IIK BBIIIOJIHEHU A pa60T
30
I 1
I 5 |
T T 1
l 5 : I 15
| I T 1 I 1
| I I | | |
| 20 | | 25 | 1 |
| i | i i ey |
20 I | 15 I | | | 10 |
] 1 I 1
| | | I | | 1 ! | I
10 | 1 : | A : |
| | | | | | I | | | Bpexa,
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Puc. 1. Kanennapuslii rpaduk BBIOJHEHHS PabOT U 1UarpaMma JIBHOKCHUS
paboueit cutbl

[Ipu moctpoeHnn auarpamMmbl HEOOXOIMMO, YTOOBI KOJMYECTBO pabO4YMX B
HAYaJIbHBIM TEPHOJ CTPOUTENILCTBA IUIABHO BO3pacTayio. B mepuon pa3BEpHYTOro
CTpOUTENbCTBA (pabOTHl MOA3EMHOTO ITMKIA W OTAEIOYHOTO IIMKJIA) H3MEHEHHE
KOoJM4ecTBa pabovnx HE MOJDKHO mpeBbimath 10-15 % B CTOPOHY yBETUYECHHS WIH
YMEHBIIICHUSI KOJMWYECTBA pabouMx B TEPUOJ 3aBEpIICHUS CTPOUTEIHCTBA.
KonmdecTBo pabounx MODKHO TIABHO YMEHBIIATHCS.

KanennapHsliii 11aH onieHUBaeTCs 1Mo KA PUITMEHTY HEPAaBHOMEPHOCTH JIBH-
xeHud padounx Kr. OH J0JKEH yAOBIETBOPSITh TPEOOBAHUIO:

H

K =Bua <15 )
R

o2

rae Ruaxe— MaKCMMaIbHOE KOJIMYECTBO pabOUnX, Yell.;
Rep — cpeHee Koam4yecTBO paboyux, yed.
Ecnmn ko3¢ duiieHT HepaBHOMEPHOCTH NOTPEOHOCTH B pabouux Ooiee 1,5, To
pacriucanue paboOT TMepecMaTpuBaeTCs B CTOPOHY OoJjiee  PaBHOMEPHOIO
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HUCIIOJIB30BaHUA pa60q1/1x B TCUCHHMC BCCTO IICpHOAa CTPOUTCILCTBA, T.C. IIPOU3BOJAT
NepEeMCIICHNEC IIPOUCCCOB, YBCIIMYCHUC MWW YMCHBHICHHC KOJUYCCTBA pa60111/lx

(puc. 2).

_II [

a) 0)

v
v

Puc. 2. I'paduk nBuxenus: paboymnx:
a) MepBOHAYANIbHBIH, 0) MOCIIe KOPPEKTUPOBKHU

3 NPOEKTUPOBAHUE CTPOUTEJIBHOI'O 'EHEPAJIBHOI'O IIJIAHA

3.1 Pa3menenusi MAIIMH ¥ MEXaHU3MOB HA CTPOUTEJIbHOM MJIOIIAIKE
C YKa3aHHeM ONACHBIX 30H

[Tocne BeiOoOpa kpana (cM. Paznen 2.2) ocymecTBIsSIOT YyCTAaHOBKY CAMOXOIHOTO
KpaHa U ONpeAesIoT 0€30MacHbIe YCIOBUS MMPOU3BOACTBA paldOT.

YcTaHoBka aBTOMOOMIIBHBIX, THEBMOKOJIECHBIX, TYCEHUYHBIX KPAHOB U KPAHOB-
HKCKaBaTOPOB JIOJDKHA MPOU3BOAUTHCS TaK, YTOOBI MPU pabOTEe PACCTOSTHUE MEXKITY
MOBOPOTHOM YacThIO KpaHa (TpH JHOOOM €ro MOJO0KEHUN) U CTPOSHUSIMU, IITa0eIsIMU
TPy30B U IpYrUMU npeameTamu Obuto He Menee 1 M (puc. 3). 3a MOBOPOTHYIO YacTh
KpaHa TpPUHHUMAETCS €ro TmoBopoTHas MiaTtdhopma (6e3 crpensl). YKazaHHOE
paccrosinue (1 M) u3MepsieTcs MO TOPU3OHTAIM. 3a30p MEXKIY CTpeNod KpaHa M
MpeIMeTaMH, OTHOCHTEIBbHO KOTOPBIX OHA IepemeniaeTcs (mTabensMu Tpy30B,
YacTSMH 3/IaHUN U COOPYKEHUMU, MOJBUAKHBIM COCTABOM M T.II.), a TaKKE MEKIY
CTpEJION U MOJHUMAEMBIM TPY30M YCTAHABIMBAETCS UCXO/I U3 KOHKPETHBIX YCJIOBUI
oOecrieueHusi 0€30MACHOTO BBIMOJIHEHUS pabot (00bruHO He Menee 0,5 wm). [lpm
HEO0OXOIMMOCTH YCTAHOBKH CTPEJIOBOTO KpaHa Ha BEHIHOCHBIE OTIOPBI OH JIOJDKEH OBITH
YCTAHOBJIEH HA BCE HUMEIOIIMECS BBIHOCHBIE OMOpbl. [log omopbl AOMXKHBI OBITh
MOJIOKEHBI TPOYHBIE U YCTOMYUBBIE MOJIKIAIKH.
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Puc. 3. YcraHoBka caMOXOJIHOTO KpaHa y 3/IaHMUS
1 — och KpaHa; 2 — CUTHAJIBHOE OT'paKJICHHE; 3 — MTa0eNb rpy3a

Uucno CTOSTHOK JJ1s1 CAMOXOHBIX KPAaHOB OMPEIEIISIOT rpady MueCKuM CriocoOoM
C TaKUM pPacyeToM, 4TOOBI 30HBI PabOTHI KPaHOB CO BCEX CTOSIHOK IEPEKpHIBAIU
IJIOINA/1h, HA KOTOPOH MOHTHUPYIOT KOHCTPYKIIUHU (mpuit. 2). JIJisl CTPEIOBBIX KPaHOB,
KpaHOB-MaHHUIYJISATOPOB, KaK IPaBHJIO, MOKA3bIBAIOTCS BCE CTOSHKH (CM. MpHI. 2).
I[Ipy STOM 4YHCIIO CTOSHOK MPUHHMAIOT MHUHHUMAJIbHO HE0OXoauMbIM. JlmnHa
MOHTa)KHOTO ITyTH Oy/I€T ONPeesAThCS COBOKYITHOCTBIO BCEX CTOSHOK.

[Ipu paBHBIX pPACCTOSHHUSIX MEXKIY CTOSHKAMU MOXET IOKa3bIBAThCS IIar
CTOSTHOK MEXJy HauyaJbHOM M KOHEYHOU, a MpHU MOCIEI0BATEIbHOM BBHIIIOJIHEHUU
OJTHOTHUIHBIX PabOT MEXKIy HA4YaJbHOW M KOHEYHOW CTOSTHKAMH — OCh JBUKCHUS
Ipy3010IbEMHON MAIlIMHBI, Ha KOTOPO OHA MOXET YCTaHABIUBATHCA B JIFOOOM MECTE.

Jlns obecrieueHns 6e30macHON paOOThI JTIOJEH W MEXaHU3MOB B MPAKTHICCKOU
paboTe ompeeNsoTCs CASAYIONEe 30HbI:

1. MoHTaxHass — MOPOCTPAHCTBO, T'JI€ BO3MOXKHO MaJ€HUE Ipy3a HpPHU €ro
YCTaHOBKE M 3akpemieHnu. Omnpenensercss 30Ha OT KOHTypa 3[aHHUs, Ha YepTeke
0003HAaYaeTCsi MYHKTHPOM H TIOBTOPSET KOHUTYpAIMIO0 37aHWs B IUIaHE, Ha
MECTHOCTHU IIOKa3bIBA€TCSI B HOYHOE BpPEMs KPACHBIMH CUTHAJbHBIMU JIaMIIaMH
(puc. 4). Ilpm MoHTaxke OallleHHBIM KpaHOM 3alpellaeTcsi CKIaJIMpOBaHHE
KOHCTPYKIIMM B MOHTa)KHOMU 30HE.
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7wm npu H3panus <20 m
10 M npu H 3nanus > 20 m

Puc. 4. Onpenenenre MOHTa>KHOW 30HBI

2. Pabouasi 30Ha kpaHa (30Ha OOCIy>)KMBaHUS KPaHOM) — MPOCTPAHCTBO,
HaXoJAIIeeCs B MpeesiaX JIMHUH, OMUCHIBAEMON KpPIOKOM KpaHa. OHa COOTBETCTBYET
MaKCUMaJIbHOMY paboueMy BBUIETY CTpeNbl Rmax. Ompenensiercs ans OalleHHBIX
KpaHOB TIyTEM HAHECEHHs Ha IUIAH MOJYOKPY)KHOCTEH U3 KpalHMX CTOSHOK
MaKCUMaJIbHBIM DPaTUyCcoOM, 3aTeM TOJYOKPYXHOCTH COCIUHSIOTCS CIUIONTHBIMHU
JUHUAME (pHC. 5).

3. 3oHa mepeMelleHUs TPy3a — TO MPOCTPAHCTBO B Ipe/eiax BO3MOMXKHOTO
nepeMeNIeHHs TPy3a, MOJABEIICHHOTO Ha KPIOKe KpaHa. [ paHuUIIbI 30HBI OIpeIeseTCs
paccTOSTHUEM TI0 TOPU3OHTAIM OT TpaHHIBl pabodeld 30HBI KpaHa 10 BO3MOXKHOTO
MecTa MaJIeHUsI Tpy3a B IpolLiecce ero nepeMenieHus (cM. puc. 5).

Rsne = Rmax + Luax 12 (10)

rae Ry — MakcuManbHbINA pabodmil BBIIET CTPEIBI KpaHa, M;
liax — TMIHA HAKOOJIBIIIETO X MEPEMEIIAeMbIX TPY30B.
OTnenbHO Ha CTpPOWIEHIUIAaHE HE TOKa3bIBalOT. JlaHHAs 30HA CILyXKUT
COCTaBIIAIONICH TIpH pacueTe TpaHHUI] OMACHOM 30HBI PabOTBHl KpaHa, KOTOpas
CYMMUPYET BCE BXOASIIUE B €€ KOHTYP 30HBI.

|||||'|||"|b||'||'|P‘||"|—rE|"|||||||
Puc. 5. Onpenenenue 30H pabOThl CAaMOXOJIHOTO KpaHa
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4. OnacHasi 30Ha pa0oTbl KpaHa — MPOCTPAHCTBO, € BO3MOXKHO MaJCHUE
rpy3a MNpu €ro nepeMenieHUud, ¢ y4eTOM BO3MOXKHOI'O PACCEMBAHUS IpHU IaJIC€HUU
(cm.puc. 8.3). [y OGamieHHBIX KPaHOB TPAHUILY OTMACHOW 30HBI PAOOTHI OMPEACISIOT
o ¢popmyie:

R03 = RmaX + 015*|Max + |6e3 (11)
rae lses — JMOTMOJMHHUTEIBHOE PACCTOSHUE Il Oe30macHON paboThl (MUHHUMAIBHOE

paccTosiHME OTJIeTa rpy3a MpH MaJeHUHU), KOTOPOEe MPUHUMAETCS cOoryacHo mpui. I
CHulII 12-03-2001 (Tabm. 5).

Tabauya 5
["'paHu1IbI OITACHBIX 30H B MECTaX, HaJl KOTOPBIMH MPOUCXOIUT MEPEMEIIEHHUE TPY30B
BricoTa BO3MOXHOTO HaJeHNs MuHMMaIbHOE PACCTOSIHHE OTJIeTa rpy3a (IpeaMeTa), M
rpy3a (npeamera), M nIepEMEIIaeMoro KpaHoM MaaroIIEro C 3aHUs
o 10 4 3,5
» 20 7 5
» 70 10 7
» 120 15 10
» 200 20 15
» 300 25 20
» 450 30 25

Ilpumeyanue - Ilpu NpoMeKyTOUHBIX 3HAYEHUAX BBICOTHI BO3MOXHOIO MaJieHUs Tpy3a (mpea-
M€Ta) MUHUMAaJIbHOE PACCTOSTHUE UX OTJIETA JOMYCKACTCsl ONPEAEsITh METOJOM UHTEPIOJISALUU.

5. OnacHasi 30Ha padoThI NOABLEMHHMKA — 3TO IIPOCTPAHCTBO, I'JI€ BO3MOKHO
najieHde Tpys3a, IepeMeniaeMoro mnoabeMHUKOM (puc. 6). Pasmep 30HBI ciemyeT
NPUHUMATh HE MEHEE 5 METPOB I 34aHUN BhICOTOU /10 20 METPOB BKJIIOUUTENIHHO.
[Tpu Gomplei BICOTE 31aHUM 30HA onpeaeseTcs mo Gopmyie:

A=5+ 1—15 (H.s — 20) (12)

rac Hgd — BbICOTA BO3BOANMOI'O 34aHUsA, M.

Puc. 6. Onpenenenue omacHo# 30HbI paOOTHI MOTHEMHUKA

B npaktuueckoit paboTe NpUHATH pa3Mephl NOAbEMHUKA B TUIaHE 3,5%2 M.
6. OnacHasi 30Ha aBTOAOPOr — YYaCTKH IPOE3JIOB M MPOXOJOB B IMpeaeiiax
BBILLICTIEPEYUCIIEHHBIX 30H, TI€ MOTYT HAXOJAMUTHCS JIFOAU, TPAHCIIOPT U MEXAHU3MBI,
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HE CBS3aHHBIE C MpoIleCCOM MOHTaxa. Ha uepTexke CTpoireHmiaHa 3TU 30HbI
3alITPUXOBBIBAIOT (CM. PUC. D), @ HA MECTHOCTH MOKAa3bIBAIOT XOPOILIO BUIUMBIMU
HAJIMUCSIMU U CBETOBBIMU CUTHAJIAMM.

3.2 Onpeaesnenue 3anaca MaTepUAJIOB U CKIAJACKUX IUIOMIAdeH

[IprnoOBbEeKTHBIE CKIIaJIbl OPTaHU3YIOT JJII BPEMEHHOTO XpPaHEHUSI KOHCTPYKIIUM,
MaTepuangoB, UHBEHTapss W 00OpyAoBaHUsA. Pa3Mmepnl CKIaJOB 3aBUCAT OT BHUJA
XpaHUMBIX MaTepUalioB, CIOCOOOB XpaHEHHUs, CIIOCOOOB JOCTAaBKHM MaTEpHAaIOB,
METOJIOB BEJICHUS CTPOUTEIbHO-MOHTaXKHBIX paloT.

OnTuMalibHBIM ~ CUMTAETCS TaKOW pa3Mep CKJaja, Korja KOJIMYECTBO
KOHCTPYKIIMM WM MaTepUalioB M BpeMsl NMpeObIBaHMUS WX Ha CKJIAJe CBEACHBI K
MUHUMYMY HeoOxoaumomy 1ij1st 6ecriepedoitnoro Benennst CMP.

Ckrnaapsl MOAPa3NENAOTCS Ha CIEIYIONIUE THIBI: OTKPHITHIE ILIOMIAJIKH,
MOJTY3aKPBITBIC CKJI/bl, 3aKPHITHIC CKJIAbI, CTICIIUATBHBIC CKIIAIbI.

OmKpsimele niowadKu NpeaHA3HAYAIOTCS IS CKJIaJUPOBAHUS MaTEPUATIOB U
KOHCTPYKIIMM, HE TPEeOYIOIINUX 3aIUThl OT aTMOC(EPHBIX BO3JACHCTBUI: OCTOHHBIC U
KeJIe300€TOHHBIC KOHCTPYKIIUU, KUPIUY, 111e0CHb, TIECOK, TPaBUH U T.II.

Hony3axkpoimote cknaowt (Hagecsl) TPUMEHSIIOTCS JIJIsI XpaHSHUST MaTEPUAJIOB U
U3/, HE U3MEHSIONIUX CBOMX CBOMCTB OT MIEPEMEHBI TEMIEPATYPhl U BIAKHOCTH
BO3JlyXa, HO TPEOYIOIIMX 3alIUThl OT aTMOC(HEpPHBIX BO3JAEHCTBUN: CTOJSIPHBIE
U3JIEIHs, TUIOMATEPHAIIbl, METAJIUTMYECKUE U3IEIHS, YTETUIUTENb.

3akpvimoble cknadbl COyXKaT I XpaHEHUs MaTEpUAIOB M U3JEIUH,
HNOPTSAUIUXCS  HA  OTKPBITOM  BO3AYyXE WM  HYXKJIAOIMIMUXCA B  OXpaHe:
ANEKTPOTEXHUYECKUE U CAHTEXHUUYECKHE U3JIETHUs, OTJACIIOYHbIC MAaTePUAIbI, [IEMEHT,
U3BECTbh, TUIIC, (DaHEepa, CKOOSTHBIC U3/, CIICIIOASHKIa.

Cneyuanvuvle ck1aopl TIpEAHA3HAYCHBI JIJII XPAaHEHHUS TOPIOYECMA30YHBIX
martepuainoB (I'CM), B3pbeiBuatThix BeniecTs (BB), XuMuuecknx peakTUBOB U T.I1.

[IproObeKkTHBIE CKIIaAbl OPTaHU3YIOT JJII BPEMEHHOTO XpaHEHUsS MaTepHaIOB,
nosry(haOpuKaToOB, U3AEIHN, KOHCTPYKIIUNA U 000PYIO0BaHUSI.

IIpoexkTHpOBaHMe CKJIAA0B BeJeTCH B MOCJIeI0BATEILHOCTH:

1. OnpenensitoT He0OX0AUMbIE 3a1aChl XPAHUMBIX PECYPCOB.

3amac MatepuansoB paCCUUTHIBACTCSA 1O (POPMYIIE:

QCKﬂ:%*n*kl* ka2, (13)

rae Q — KOJIMYECTBO MAaTEPHUANIOB, HEOOXOUMBIX ISl CTPOUTEILCTBA, JAHHbIE OEPYT
3 rpaduka MOTPeOHOCTH B pecypcax KalleHAapHOro IuiaHa. s BbIOJTHEHUS
MPAKTUYECKON PabOThI MOTPEOHOCTh MATEPHAIOB W KOHCTPYKIIUWA IO BapHaHTaM
yKa3aHa B NpuiioxkeHusx 3,4 u 5);

T — TPOAODKHUTEIBHOCTh PACXOJOBAHMS JAHHOTO MaTepuana (BBIMOJTHCHUS
paboT) Mo KajaeHAapHOMY IUIaHY, JH.;

n — HOpMa 3araca MaTepuaia, KOHCTPYKIIUH, U3Aeus, TH. (Taom. 6);

K1 — ko3¢ HHUIMEHT, YIUTHIBAIONIMA HEPABHOMEPHOCTD MOCTYILICHUS MaTePHAIIOB
Ha CKJIaJl, KOTOPBIH JIJIs KEeJIE3HO0POKHOTO M BOJHOTO TPAHCTIOPTA OPUEHTUPOBOUYHO
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paBeH 1,1-1,2, a qys aBromobunbHOro — 1,3-1,5.
ko — ko3hUIMEHT, YYUTHIBAIONIUI  HEPABHOMEPHOCTh  MOTPEOICHHUS
Matepuaios, k» = 1,3-1,5,
Tabnuya 6
HopMpbl 3amacoB MatepuanoB U KOHCTPYKIUNA HA MPUOOBEKTHBIX CKIIAJax

Hopws! 3amnaca (B JHSAX) IpU JOCTaBKE MaTEpPUAJIOB

o Ha CTPOUILIOLIAK
HaI/IMeHOBaHI/IC MaTepI/IaJIOB, N3N U Tp IHan y

KOHCTPYKITUH J.JL TpaHcrop- | ABTOTPAHCIOPTOM Ha PACCTOSHAE
TOM 10 50 km ooiee 50 km
1 2 3 4

Cranb npokaTHasi, apMaTypHas,
KpOBeJbHasl; TPYObl YyT'YHHBIE U
CTaJIbHBIEC; JIEC KPYTJIbI MUICHBIN; 25-30) 12 15-20
He(TeOUTYMHbBIE, CAHUTAPHO-
TEXHUYECKHUE, JIEKTPOTEXHUUECKUE U
XMUMHUYECKHE MaTepUabl

[lemeHT, CTEKIO, U3BECTH, PYJOHHBIE U
acOecTOIleMEeHTHbIE; KPOBEJIbHbIE
MaTepHabl, CTOJSPHbIC U3ENNs, 20-25 8-12 10-15

METAJUIMYECKHE U AEPEBSIHHbIE
KOHCTPYKLIUU

Kuprnuy, mebenp, rpaBuii, KaAMEHb
OyTOBBIN M OYJIBIKHBIH, IIJIAK, TTECOK;
cOOpHBIE JKeJIe300€TOHHBIC
KOHCTPYKITUH )KECTKHH YTSIUIUTEb, 15-20 5-10 7-20
TpYyOBI jKkes1e300€TOHHBIE; OJIOKH
KAPIHYHBIC U OCTOHHBIE; TIEPETOPOIKU
TUIICOOCTOHHBIC

2. BbIOMpaoT MeTOA XpaHeHU s J1JIs1 KaXKA0ro MaTepuaja (OTKPBITHIHN, 3aKPbI-
TBIH, 110J] HABECOM).

3. PaccUuTHIBAIOT IUIOMIAAM CKJIAA0B 0 BUJIAM XPaHEeHHUSI.

Pacder nmosie3Ho# miomaan ckiiaaa Mpou3BOIUTCS IO GopMyrie:

__ Qcxka
SCKJI - ) (14)
q
rae  —HopMa CKjIagupOBaHUS Ha 1 m? IJIONIIA M CKJIaga (HpI/IJ'I. 3);

OO6m1yro TUTOMAIb CKIIAI0B ONpeaeisieM 1mo Gopmye:
So6m:SCKJl/ Kexn , (15)

Koy — K03 PUIMEHT HMCIONB30BaHUS CKJIAJCKOM IUIONIAANA, YYHUTHIBAIOITUN
MPOE3/IbI, TPOXOAbI (Tab. 7):
Tabnuya 7
Koad durninenTsr ncroap30BaHus IONIATNA CKIAT0B
Bun ckiiana Koadduruent Kexn
3akphIThIi
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—  YHHBEpCaIbHBINA, 000PYIOBAaHHBINA CTEIUIAKAMHA MEXIY PAIAMHE

MIPU TJIABHOM IPOXOJ€ MUPUHOM 2,5...3 M 0,35...04
—  OTaIIMBaeMBbIH 0,6...0,7
—  He OTaIUIMBACMBbIH 0,5...0,7
—  Tpu mTabeTbHOM XpaHEHUH MaTepUaIOB 0,4...0,6
—  JUIS CUJIOCHBIX CKJIQJIOB I[EMEHTA 0,8...0,9
OTKpBITHII

—  JIecoMaTepuasoB 0,4..05
—  MeTamia 0,5...0,6
—  HEPYAHBIX CTPOMTEIbHBIX MATEPHAIOB 06..0,7
Hagec 0,5...0,6

Bce pacdersl BBINONMHSAIOTCS B TabiuuHoM Buiae (Tabi. 8), kodhPuimeHTh
MIPUHUMATH PaBHBIMU CPEIHEMY 3HAUYCHHIO U3 UX JIMAra3oHa.

Tabauya 8
PacueT moTpeOHOCTH B CKIIAJICKUX MIOMEIICHUSIX

R = 5

s 5 - . « S| 5 g &

0 S 3% lg |=|ele = ES| E. | <& | &

S m 2 T & S| = | = .l 2 F g = 3

TS So |3 5| E S| ElE S| 9w . = 2
< =y = jan > < ) 5 o 5 (o E’ ©c = = =
2 = OE |80 S| 9| E|=E|E| RO | 52 B2 v s =
S5 |En|EE|E8 || ®|F|F sg|eE| 29 = =
O D S 0¥ X o0 | B| E o 8 5 E S S = o °
s B H3M. = M s | g 8 = 2 o g = 2 9
S s 22|38 2| & 2l S| = Tl o= ¥ E 5= =%

< > 298 288 5| S$—| &8 2 %

3 2| T |Z | = |las| 2 S 5

~ = & o= = 7 2

T S

1 2 3 4 5 6|78 9 10 11 12 13

3aKphITHIN CKIIAJT
3BecThb
T 0,4 2 0,2 |10(1,4|1,4| 3,92 2 1,96 0,6 3,27
KOMOBas

HUroro:| 841,9

OTKpPBITHIN CKIIa]T
Tlecok M3 48 4 12 8 (1,4|11,4|188,16 | 3,5 53,76 0,65 183,3

Kuprima {1000
TJIMHSHBIA | IIT.

8,2 3 2,7 | 8 114|114 4234 | 0,96 | 44,1 0,65 67,85

Hroro:

Ilonx HaBecom

Pamaatoper |\ | g |3 | 10 | 7 |1,414] 1372 | 8 | 1715 | 055 | 31,18
OTOIIJICHUA

Hroro:

4. BpiOMpamoT TMI CKJIAjAa.
Bbluncnup o0mue Imiomaan CKIaACKUX IUIOMIAJIOK HCXOAS W3 Pa3MepoB
MAaTepUaIOB U KOHCTPYKLHWW, paauyca IEWCTBHS MOHTAXXHOTO KpaHa, HAa3HAYAIOT
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IUPUHY U JJIMHY cKiana. Ha cTpouTenbHON MUIONIaKe OKOHYATEIHHO MPUHUMAEM
pa3Mephl CKIIaI0B, MpeICcTaBIeHHbIE B Ta0. 9.

Tabnuya 9
Pa3zmepsl ckianos
Buer cknamos Pacuernas miomane, | IIpoextHas miomanp, Pa3mepsl cknana, M°
M2 M2
OTKpBITHIHI 841,9 850 20x42,5

Ilox HaBecom

3aKpbIThIN

5. Pa3MemaoT ¥ NpUBA3bIBAIOT CKJIAAbI HA IJIOIIAIKE.

Pacrionoxenue  CTpOMTENBHOTO  XO3AWCTBA HA  IUIOMIATKE  JIOJDKHO
00€eCIeUnBaTh:

— KpaTyadmime TIyTH TIEPeMEIICHHs MaTepuajoB TMPU  MUHUMAJIbLHOM
KOJIMYECTBE MEePErpy30K;

— HAWMCHBIIIYIO TPOTSHKEHHOCTh M SKOHOMUYHOCTH COOPYXKEHHUS TIPH
OKCILTyaTallM¥ BPEMEHHBIX CETEH BOJIO-, SJICKTPO-, TEIUIOCHA0KEHUS;

— BO3MOXKHOCTb TPUMEHEHHUS TMPOTPECCUBHBIX METOJOB CTPOHUTEIIbCTRA,
KOMIUICKCHOM MEXaHHM3aI[i1, TOTOYHOCTH PadoT, YKPYITHUTEILHON COOPKH U T. II.;

— OBITOBBIC HYXK/IBI TIEPCOHAIA CTPOUTEIIBCTBRA.

KphbITBIe CKiIa/1BI pacIioNararT y TPaHMIIBI 30HBI ICHCTBUSA KPaHa, a OTKPBITHIC —
BHYTpH O3TOH 30HBL. Marepuanbl, TpeOyromuecs B OOJBIIOM KOJHWYECTBE,
pacupeesnsaioT paBHOMEPHO 1O BceMy (DpOHTY padoOT MapajuiebHO MYTH JBHIKCHUS
KpaHa.

HaBecbl 111 XpaHCHHUS CTOJISIPHBIX U3JICIUH, PYJOHHBIX U IPYTUX MaTepPUAJIOB
pa3MeIalT B 30HE ACHCTBUSA KpaHa, 00CCIICUMB K HEMY IOJIbE3]T aBTOTPAHCIIOPTA,
IUTONIAJIKy JUJIsS pasrpy3Kd MaTepuajoB W pa3BOpPOTa TPAHCHOPTHHIX cpenacts. [Ipu
3TOM IMOTpeOHas IUIOMA b CKJIaaa 0 BEJIOMOCTH pacyeTa JOKHAa COOTBETCTBOBATH
CyMME TPHHSTBHIX MPU Pa3MCIICHHM WX Ha CTPOMIeHIUIaHE (SCIM IPEeayCMOTPEHO
HECKOJIBKO CKJIaJIOB BMECTO OJTHOTO OOJIBIIIOTO).

3.3 PacyeTr moTpeGHOCTH BO BPEeMEHHbIX 3[IaHUSIX U COOPYKEHHUAX

OrnpeneneHue mionaae BpeMEHHBIX 3JaHUN ONpeaessieTcsl 0 MaKCUMaJIbHOM
YUCJIGHHOCTH paboTarolMX W HOPMATHBHOM IUIOMIQJM HAa OJHOTIO 4YeJIOBEKa,
MOJIB3YIOIIETOCS TaHHBIMUA MTOMENISHUSIMH.

1. O6mas yucjeHHocTh padotawimux N,s, onpeaensercs mo hopmyne:

No6m = (Npa6 + NCleDfC + Npgrp + Nyorr ) * k, (16)

rie  Np; — MakcuMallbHas YHMCIEHHOCTh pabouMx B HanboJiee MHOTOYMCIIEHHYIO
CMEHY, 4ell. (MpUHUMAEeTCs 0 KaJeHAapHOMY rpaduky);

Nyrp — YUCIIEHHOCTh MHKEHEPHO-TEXHUYECKHUX PA0OOTHUKOB, Yell. (MPUHUMACTCS
6-8 % uncna pabounx);
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Nyor — UYHMCIEHHOCTh MIIAJIIEro  OOCIY)KMBAIOILIEro IepcoHana, Yedl.
(mpunumaetcs 3-5 % oT uncia pabounx);
N¢zyoe — YUCIIEHHOCTD CIYXKAIUX, 4eil. (mpuHuUMaetrcs 5-7 % ot 4yucia padbouunx);
k — xoddpdunment, yduTHIBAIOIIUK OTHYCKa, OOJE3HHW, BBINOJHEHHE
OOIIECTBEHHBIX O0S3aHHOCTEH, HAJUYME HA CTPOUTEIBHOW IUIOMIAJIKE YYEHUKOB U
npaktukanToB (k =1,05-1,06).
IIpumep: Nogy, = (15+15%0,06+15+0,06+15+0,04) 1,05 = (15+1+1+1) =19 uen.
YKCIIEHHOCTB JKEHILWH TPUHUMAETCs paBHOU ipuMepHo 20% oT ob1ero uncia
paboTaronux.
Norcer =0,2No6uy 17)

2. TpeOyemass mIomaAb BPEMEHHBIX 3JaHUI H COOpY:KeHHMil A, M2

omnpezensiercs no Gopmyre:
A=N%*n (18)
rie N — 4YHCIEHHOCTh paboTaloNIMX, HAa KOTOPYH) PACCUUTHIBACTCS BPEMEHHOE

nomerieHue, yen. (tada. 10.1);
N — HOpMa IUIOIIAIM Ha OHOTro uesgoBeka, M2 (tabu. 10).

Tabauya 10
HopmMmbl pacuéra BpeMEeHHBIX TOMEIICHU I
HaumenoBanue Hopwmsl mmomanein Ha kakoit %
BPEMEHHBIX [Tokazarenu BPEMEHHBIX 3JaHUHI pacCcUnTHIBAETCSA
HOMeIICHHUiT n, M
1 2 3 4
[Ipoxoanas - 9,6 -
MenuuuHCKUN MTyHKT - 5 -
KonTopa HauanpHuka
P IImomans HA oJHOTO 100% UTP,
ydacTka, mpopaba, 3,5-5
YeJI0BEKa cayxamux, MOIT
MacTtepa, CIIyKamnux
ITnomans HA OJHOTO
Tapnepo0 0,4 0
PACP YeloBeKa 100% ot Np”5
[Inomanes Ha 1 kpaH,
VMBIBaJIbHBIE 00CTyKUBAIOLIUT 0,05 100% ot N a6
35 genoBek
Ilomemenue s IImomans Ha 1
TLCHIE A mat 0,7-1,0 30-50% ot Nosiy
npuéMa Ui ITOCaJIOYHOE MECTO
Ilomemenue s
CYIIKA
’ IImomans Ha 1
00€3BpeKMBAHNA U ma 0,2 45% ot Nogy
pabouero
00€eCIBUINBAHUS
OJIEKIbI

IIpooondcenue mabauywt 10
1 2 3 | 4 |
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[Tomewmenue s
oborpesa
paboTaronux, s
3alUTHI OT
COJIHEYHOM pavaliu

[Tnomanp Ha 1
pabodero

0,1, HO HEe MeHee 8 M
U He 6oisiee 40 M

90% ot Nyus

Jymesas

[Tnomans Ha 1 poxkoOK,
00CITy>KMBAIOIUN
10-20 genoBek

3,0

90% ot Nyus

Tyaner Boirpe6HOM

IInomazas Ha 1 ouko,
00cIy)KMBaroIee
20 yenoBek

2-2,5

100% ot Nogy

Tyaner
KaHAJITM3allMOHHBIN

IInomans Ha 1
YHHTA3,
00CTYy>KMBAIOIIUN
20 genoBek

2,5-3,5

100% ot N05w

Pacuer BeayT TabauvHbIM criocoOom (tadur. 11).

Tabruya 11
Pacuer momany BpeMEHHBIX IOMEIIECHUAN
HanmenoBanue | Ha xaxoin % Pacuernoe Hopwmsbl ITmomans [Tpunsitoe
BPEMEHHBIX paccuu- KOJINYECTBO rIomaaen A, M? BPEMEHHOE
3IaHUHI THIBAETCS pabounx N, gen. n. w2 3IaHue
1 2 3 4 5 6
npopabckast 100% UTP, (15+0,06+ 4 12 byprou nepe-
CITyXKaIuX, JIBAYKHOTO
MOIT +15+0,06+ THma 5%2,9 M.
+15%0,04)* Anon=14,5 m?.
+1.05 = 3 Komn:1 m.
MPOXOIHAS - - - 9,6 Kou:1 mrr.
JyLIeBast 90% ot 15*0,9=13, 3 3 ¢byproH me-
Npab 1 poxoK penB. TUIa
4%2,9 M.
o0cyxuBaeT
15 wer Anon=11,2 M>.
" Kom:1 mr.
13/15=0,8,
IpUHUMaeM |
POKOK

KoHCTpyKTHBHBIN BapuaHT U MapKd WHBEHTApHBIX 3/laHUM BBIOUPAIOTCS U3
cocTaBa 3/JaHUM, HAXOMSIINXCS Ha OanaHCe CTPOMTEIBLHON OpraHu3alluy, a TaKKe Ha
OCHOBE JICHCTBYIOIIUX KATaJIOTOB HMHBEHTApHbIX 37aHui. [lpu BbIOOpE THUIIOB
BPEMEHHBIX COOPYKEHHUM CIIelyeT NpPUHAMAaTh BO BCEX BO3MOXHBIX CIIydasx
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NepeBIKHbIE, IEPEHOCHBIE, COOPHO-PA30OPHBIE BPEMEHHBIE COOPYKEHHSI, KOTOPbIE
6osee 3(pheKTUBHBI IO TpyAO3aTpaTaM, pacxoly MaTepruagoB U CTOUMOCTH.

3. PazmelneHue BpeMeHHbIX 3JaHMH Ha cTpoiimomanke. BpemeHHbie
aIMUHUCTPATUBHO-OBITOBBIE 3/1aHUS JOJDKHBI OBITh KOMIAKTHO PAaCHOJIOKEHbI Ha
CTPOUTENIBHON IUIOIIAJKE BHE 30HBI IEWCTBUS OCHOBHBIX CTPOUTEIBHBIX MAIWH Ha
TEPPUTOPUHU, CBOOOJHOW OT TPOCKTUPYEMON 3aCTpOMKH M Tpacc MPOKIATKU
MHXEHEPHBIX CETEH, HO KaK MOXHO OJIMKEe K MecTaM MPOKJIaJKH KOMMYHUKAIUH.

PoacTBeHHBIE BpEMEHHBIE COOPYKEHUS CIeNyeT OJOKUPOBATH APYT C APYIOM,
HO TakK, 4TOOBI 00Iasi JiMHa COJIOKUPOBAHHOW MOCTPOMKH MO MPOTUBOMOXKAPHBIM
TpeOoBaHusAM He mpeBocxoauna Obl 50 M. Ko BceM BpeMEHHBIM COOpPYKEHHUSIM
YCTPAauBAIOT NPOTUBONOKAPHBIE MOABE3IBI.

Bce BpeMeHHbIE 3/1aHNS U COOPYKEHUS IO KHBI PA3MEIIATHCS BHE ONTACHBIX 30H
1 He Onmxe 50 M ¢ HaBeTpEeHHOM CTOPOHBI OT ckiaoB I'CM, B3pbIBUATHIX BEIIECTB,
JIPYTrUX OMAacCHbIX MaTEPUAIOB U MPOU3BOJICTB, BHIACISAIONIUX MbLJIb, BPEIHbBIC MAPhl U
rasbl.

KoHTOpBI, AMCnIETYEPCKHE U IPYTHUE aAMUHUCTPATUBHBIC 3[ITaHUS PACIIOIATAOT
y Bbe37]a Ha CTPOUTENIbHYIO IJIOMIAKY, KOHTPOJIbHO-TIponyckHbie MyHKThI (KIIIT) u
nyHKTHl MOMkH MamuH ([IMM) — y Beie3a.

["apnepoOHble, ayiieBbie, MOMEIIEHUS AJi COTPEBAHUS W CYIIKU OJECKIbl U
o0yBH, a TakkKe JpYyrue MOMEIIEHUS CAHUTAPHO-OBITOBOIO HA3HAYEHHUS CIEAYyeT
pa3Meniath BOJIM3U 30H MaKCUMaJIbHOW KOHIIEHTPAIUU PabOTaIOIUX.

Y6opHBIE CO CMBIBOM HYKHO pa3MelniaTh OKOJIO KaHaJTU3allMOHHBIX KOJIOIEB.
[Ipu oTCyTCTBMM KaHajdu3allMM CJEIYyeT HCIOJIb30BaTh OMOTyaJeThl WU
NEepEeBIKHBIE YOOpHBIE C TE€PMETHUYECKUMHU €MKOCTSAMHU. TyaneTsl BHE 3/aHUN
HeoOxoauMo pacnosiarath He nanee 200 M ot Hanbosee yaaaeHHOro pabodero Mecra,
a B 31aHusaXx — He 6oiiee 100 M.

3.4 PacueT moTpeOHOCTH B BO/Ie HA CTPOUTENBHOI IIOIIAAKE

Bpemennoe BojiocHaOKeHHE HA CTPOUTEIBHOM IUIOMIA/IKE MPEIHA3HAYCHO IS
obecrieueHuUsT IPOU3BOACTBEHHBIX, X035 IHCTBEHHO-OBITOBBIX HYXK M TTOKAPOTYIICHHUS.
1. IMoTpedHBIH pacxoa BoabI (J1/¢) onpeaenseTcs 1mo hopmyle:

Q = an. + Q6bzm. + Qnoofc. , (19)

rne Qny — pacxo/ BOJbI HAa MPOU3BOJCTBEHHBIE LIENH, JI/C;
Qéwim. — pac X0J1 BOJIBI HA XO35HCTBEHHO-OBITOBEIE 11EJIH, JI/C;
Qi00c. — PACXOT BOJIBI HA IPOTHBOIIOXKAPHBIC 11EJTH, JI/C.
1.1. Pacxoax BOABI HA NPOU3BOJACTBEHHbIE HYMKAbI ONPEICTACTCA TIO0

dbopmyie:

n cp k
0, =12 4" (20)
— 1-3600
rae 1,2 — ko3¢ dHUIueHT Ha HEYYTEHHBIH PacXo] BOJIBI;
0i” — cpeaHui pacxo] BOJBI B CMEHY B JIUTPaxX JJIs 1-0r0 BHUaa padoT, J;
t — IpOIOIKUTENBHOCTH NOTPEOJIECHUS BOJIBI B TEYEHUE CMEHBI, Yac (B KypCcOBOU
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pabore npuHATH t=8 4.);
ki — ko3dduIMeHT HEPaBHOMEPHOCTH BOJOMOTPEOIICHUS B TEYCHUE CMCHBI
(tabm. 12).

Tabnuya 12
KoadduipieHT HepaBHOMEPHOCTH BOJIONOTPEOJICHUS B TCUCHUE CMCHBI K1
HaumenoBanue notpeburesneit Kosdppunuent

[Tpou3BOACTBEHHBIC HYKIbI 1.6
[Tonco6nbIe mpeanpusaTus 1,25
CusoBble yCTaHOBKH 11
TpancmopTHOE X034HCTBO 2,0
CaHuTapHO-OBITOBBIE HYX/IbI 2,7

Pacxon Bo/ibl Ha TPOU3BOICTBEHHBIE 11€JIM BKIIIOUAET MPUTOTOBIIEHUE OETOHHOM
CMECH WJIM PacTBOPA, MOJIUBKY YJIOKEHHOTO OETOHA, BHINOJHEHHE IITYKATYPHBIX U
MaJISIpHBIX paboT, 00CTyKMBAaHUE U MOMKY CTPOUTENIbHBIX MAILIUH U T.J.

Ipu onpenenennn LQi% cleayeT y4HTHIBATh TOT (AKT, YTO 3TO HE NPOCTO
apudmerndeckas cymma, a mnorpeburenu. HeoOxomumo BBIOMpATH BpeMs TIO
KaJCHIapHOMY TpaduKy C MaKCUMaJIBHBIM BOJOMOTPEOICHUEM, Hanpumep, He
ciiedyem CymMmMupo8ams pacxoo0 HA NOAUEKY OeMOHA U pacxo0 HA WMYKaAmypHble uiu
ManapHvle pabomul, eciu OHU BbINOJHAIOMCA 6 pasHoe pems. lIpu 3TOM HYKHO
YUUTBIBATh BCE BUIBI PabOT, JIJIsl KOTOPBIX HEOOX0uMa BO/Ia, U KOTOPBIE TIPOBOISTCS
OJTHOBpEMEHHO. Hanpumep, 3anpaska u MOUKA MAWUH OCYWECMBIISIENICsL 8 MeYeHUe
8ceco CcmMpoumenbCcmed, eciu Haubonvuee nompedieHue 00bl NPOXOOUMCs HA
bemonuble pabomvl, MO K pacxooam NoO HUM NPUOABIAIOMCA pPacxoovbl HA
MPAHCNOPMHOE XO3AUCBO.

Cpennuii pacxoa BOJABI B CMEHY B JUTpax [Jjs i-oro Buaa pabdor 0¥
ompenensercs mo Gopmyre:

q’=q*Vi=q* (21)

T+*m’

r7ie ( — yIeNbHBIN pacxo/1 BOAbI Ha MPOU3BOJACTBEHHBIC HYXIBI, 1 (Ta0i. 13);

Vi — o0beM paboOT B CMEHY WJIM YHCJIO OJHOBPEMEHHO pabOTAIONMIMX MAIIWH,
MEXaHU3MOB 110 I-i pabore;

V — o6mwmii 00beM paboT 110 i-if paboTe 1Mo KaJeHIapHOMY IrpaduKy;

T — BpeMs BBIIOTHEHHUS I-i pabOTHI 10 KaJeHIapHOMY rpaduKy, JTH.;

M — KOJIMYECTBO CMEH.

Tabnuya 13
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Hopwmel pacxona Boabl Ha TPOU3BOACTBEHHBIE HYKbI (]

Bun notpebnenust Bobl En.nzm. g, 1

DKckaBaTop (ABUraTeslb BHYTPEHHETO CTOPaHUs) CYTKH 10-15
ABTOMamHa (MO¥Ka ¥ 3arpaBKa) CYTKH 300-600
Tpakrtop CYTKH 300-600
ABTOKpaH CMeHa 12,5-15
Kommpeccopnast cranius IIT. 5-10
[Ipurorosiienre 6eToHa B OETOHOCMECUTEIE M3 210-400
Ilonuska:

6eToHa M3 300

oTayOKH M3 50

KUpIuya TBIC.IUT. 220

Kene306eToHa M3 200-400
Ipuecomosnenue pacmeopa:

H3BECTKOBOTO M3 250-300

[IEMEHTHOTO

TJIMHSTHOTO
lamenune u3BecTn T 2500-3500
[Ipou3BOICTBO MITYKAaTYpHBIX pabOT IPU FTOTOBOM PAcTBOPE M2 2-8
YeTpoicTBO me0eHOYHOM TOATOTOBKHU O/ TTOJIBI C TIOJTHB- M 650-700
KOM BOJOU
YCTpOMCTBO TEIUTBIX PYIOHHBIX KPOBEJH MO Xk/0 TiIMTaM M2 9-11
ManspHsle paGoThI M2 0,5-1
Ilocaoka:

JIEPEBbHEB LIIT. 60-100

KYCTOB 16-30

Ca)KCHIIEB JICPCBHEB 20-30
[TonuBka razoHoB M2 10

Hanpumep, cocnacto kaneHoapHoMy NIaHy OCHOBHOU YUKI pabom cocCmoum u3
MOHMANCA KOJIOH U OANOK, NOKDPbIMUs, CMEHOBbIX NaHenell, YCmpoucmeda pyioHHOU
KpPOGIU, YCMPOUCMBA NOO2OMOBKU NOO NOJIbl, UMYKAMYPHBIX U MAIAPHLIX padbom.
Haubonvuee nompebaenue 600b1 mpebyemcs 0Jisk bINOJIHEHUS NOO20MOBKU NOO NOJIbl
(bemonnbvie pabomul), WMYKAMYpPHbIX U MATAPHBIX pabom, o3eleHenus. Boinoansemcs

CpClGHMI’I’l@JZbele pacuem no smum suoam pa60m.

Pezynemamul pacuema pacxooa 600wt Qi? enocamces 6 maon. 14.
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Onpenenenue pacxoaa Bojasl Ji?”

O6mwii | [Tponon- | Kon- | O6weMm B Hopma Pacxon
HaumenoBanue pabot En. |o0bem V| xurenn- | Bo | cmeny Vi | pacxojna BOJIbI B
U3M. HOCTh | CMEH BOZBI HA XL | cmeny Oi”
BBHITIONT- | M 13M. Q
HeHus T
Pacxo BoibI Ha IepHO/] BRIIOJIHEHHUS TIOJTOTOBKHU TO/T TIOJIBI

[TpombIBKa I'paBus, M3 864 1 1 864 500-1000 648 000
eOHsI B yCTAaHOBKAX
[TpuroroBienue M | 1728 3 2 288 210-400 86 400
0eTOHHOM cMecu
[TonuBka OeToHa Mm? 1728 7 1 247 300 74 100
Moiika 1 3ampaBKka CYT. 3 3 1 1 300-600 450
ABTOMAIIHH

Hroro: 808 950

Pacxo BoibI Ha IepHO]] BRITIOJTHEHHUS INTYKATYPHBIX ¥ MAISIPHBIX PadoOT

[lITykaTypHBIE paOOTHI M? | 1638 5 1 327,6 2-8 1638
[IpHU TOTOBOM PacTBOpPE
Maunsipabie paboTHI M? | 1638 3 1 546 0,5-1 409,5
[Tocanka nepeBbeB TIIT. 10 1 1 10 60-100 800
[Tocanka KycTapHUKOB TIT. 45 1 1 45 16-30 1125
Moiika 1 3ampaBKa CYT. 5 5 1 1 300-600 450
ABTOMAIIIHH

Hroro: 4422 5

U3 mabn. 14 euono, umo Hauborbwull pacxoo 800bl NPOUCXOOUM 8 NePUOO
8bINOIHEHUSL NOO20MOBKU N00 noiwl u cocmasisiem 808 950 1, 6 komopvle 6x00am
pacxoo 800wl Ha npouzeoocmeenmvie Hyxcowvl (808 500 1) u mparncnopmroe x033Ucmeo
(450 n). lanee paccuumsisaem pacxoo 800vl HaA NPOU3BOOCHBEHHbLE HYIHCObL:

808 950%1,6+450%2,0

Qnp. = 1,2

8%3600

= 54 n/c

1.2. Pacxoa BoabI HA XO3SMCTBEHHO-OBITOBBIE HY:KAbI OIpPECIACTCS IO

dbopmyie:

Q6b1m = Qx03- + Q()yum

rae Q.o; — pacXxoJ BOJABI HAa YMBIBAHHE, IPUHATUE UM K JIp. OBITOBBIC HYKIbI, JI/C;
Quym — pacxo BOAbI Ha MPUHSATHE I, JI/C.
Pacxom BoOIbI Ha yMbIBaHUE, MNPUHATHC IHIIA M JAp. OBITOBBIC HYK/IbI
ompenenseTcs mo Gopmyle:

Q _ N06m'a'k1
X03 t1-3600

rie Nys, — pacueTHOE YnCiIoO paOOTHUKOB B CMEHY;
a — HOpMa pacxojia BOJbI Ha OJTHOTO YeJOBEKA MpHU HAIMYUW KaHanmm3aruu 20-
25 1, mpu otcyrctBun — 10-15 m;

ki — ko3¢ huIMEeHT HEpaBHOMEPHOCTH TTOTPEOIeHUs BOABI (Tadi. 15);
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t1 — BpeMsa notpedaenus Boasl (t1=8 u.);
Pacxon Boabl Ha qy1eBble onpeaensercs no popmyie:
Quyw = "2 (24)
rne b — HopMa BomonotpeOyieHust Ha 1 yenmoBeka, monb3yromierocs nymem (80 i);
ko — KO3 PUIIMEHT, YUYUTHIBAIOIIUN YMCIO MOIOUIUMXCA OT HAUOOJBIIErO YKciia
pabotaromux B cmeny (0,3-0,4);
t, — BpeMs paboThI qylIeBOM yCTaHOBKHU B yacax (t, =0,75).

1.3. IlorpeOHOCTL B BOAE€ HA NMPOTHBOIOKAPHbIE WLEJH ONPEIEIACTCS B
cootBeTcTBUH ¢ CII 12.1.004 u3 pacuera 0 fTHOBPEMEHHOIO IEUCTBUSA JBYX T'HIPAHTOB
C pacxoJIoM BOJIbl Ha KaXKJbIiA 10 5 JI/C B 3aBUCMMOCTH OT TUIOIIAAN CTPOMUILIIONIAIKH.

Pacxon Boibl Ha MPOTHUBOIOKAPHBIE LEIH TPUHUMAETCS

- 111 00BEKTOB ¢ mIonaako g0 10 ra — 10 a/c;

- 111 00BbeKTOB ¢ monaaso ot 10 mo 50 ra — 20 n/c;

- 1151 00bekToB Oosiee 50 ra — 20 1 + 5 11 Ha Kaxkbie 25 ra ceepx S0.

Ecnu pacxon Boabsl Ha npotuBomnoxkapHbie HETU Quose = Qup. + Qgum., TO

npuaEMaeTes Q = Qoo -

2. HeoOxoauMmblii 1uamMeTp BpeMeHHOro Boaomnposoaa D omnpenensercs mo

dbopmyire:
_ [4@-1000
D= /—w , (25)

rie Q — CyMMapHBIi pacxol BOABI Ha OBITOBBIC, MPOU3BOJCTBEHHBIC W
IPOTUBOIOXKAPHBIE HYKIBI, JI/C;

v — CKOPOCTh JIBUXKCHHUS BOJIBI 10 TPYyOOTIpoBOY, M/C (2 M/C).

[lonyyeHHoe 3HaUE€HHE TUAMETpa BOJOMPOBOJA OKPYTIIAETCS 10 OMMKaNIIero
oonpmoro ceuenus nmo I'OCT Ha coorBeTcTByrOmmue TpyOwl. [l BomompoBoja
MPUMEHSIOTCS CTaJIbHBIE BOAONPOBOIHbIE TPYObI B cooTBeTcTBUU ¢ [[OCT 3262-75 n
TpyObl HamopHble W3 mojudThUiaeHa cormacHo ['OCT P 70628.2-2023. Jluametp
Hapy>KHOT'O ¥ IPOTUBOMOKAPHOIO MPOBOJA MPUHUMAIOT HE MeHee 100 mM.

Hanpumep, na cmpouniowaoke 6ydem npo2naovieamocsi O00HA JUHUS
goodonpogoda, no pacuemy D=88 mm, no 'OCTy evioupaem ouamemp 90 mm, HO
MUHUMANbHOE 3HaA4eHUue 0n1 8ooonposoda 100 mm. CredosamenvHo, HeobX00UMbLL
ouamemp epemernno20 600onposooa D npurnumaemcs pasnvim 100 mm.

3. PasmemieHue BpeMeHHOro BoAonpoBoaa. IIpuBs3ka BpeMEHHOrO
BOJIOTIPOBOJIa COCTOUT B OOO3HAYECHHHM MECT TMOAKIIOYCHHUS TPACChl BPEMEHHOTO
BOJONIPOBOJIa K mOTpeOuTensiMm. BpeMeHHBIH BOJOMPOBOA K MarucCTpaibHOMY
MOIKJTFOYAETCS TOIBKO B KOOI MAaruCTPaTbHOTO BOJIOMPOBO/IA.

JInst  OoTBOJA JMBHEBBIX M YCIOBHO UHCTHIX MPOU3BOACTBEHHBIX BOJ
YCTPauBaIOTCS OTKPBITHIE BOJTOCTOKH.
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3.5 PacyeTr moTpeOHOCTH B 3JIEKTPOIHEPT U

DNeKTpO3HEpPrusi B CTPOUTEIBCTBE PACXOAYETCS Ha CUJIOBBIE MOTPEOUTENH,
TEXHOJIOTMYECKHUE MPOLECCHI, BHYTPEHHEE OCBELIEHNE BPEMEHHBIX 3/1aHUM, HapyKHOE
OCBEILIEHHE MECT MPOU3BOJACTBA PabOT, CKIAN0B, MOABE3THBIX MyTEH U TEPPUTOPUU
CTPOUTEIICTBA.

IHocnenoBaTeIbHOCTH BBINOJHEHUS PACYETOB:

1. Onpenesienne norpeduTe el I1eKTPOIHEPT UL,

W3 xanenpapHoro miaHa u rpaduka ABMOXKEHHMS MallMH WU MEXaHHU3MOB
BBIOMPAIOT MEPUOJ, B KOTOPBIM MAIlMHBI U MEXaHU3Mbl pabOTalOT ¢ HAUOOJIBIIUM
pacxoioM 3JekTpodHepruu. I[lo 3TUM nDOTpeOUTENsIM C Y4EeTOM KOJIMYecTBa
OJIHOBPEMEHHO paboTalomux Opuraja ONpelneisioT CyYMMapHYyl0 MOTPeOHOCTh
MOITHOCTb.

[logcuer  muomagel, MNOJIEKAIIMX  OCBEUICHUIO,  MPOU3BOIAT MO
CTPOMUT€HILJIAHY.

PesynbpraThl BHOCATCS B Ta0m. 15.

Tabruya 15
PacueT noTpeOHOCTH B JIEKTPOIHEPTUU
VaenbHas CymmapHas
[ToTpebutenu Ex. Kon-Bo MOIIIHOCTb Ha MOIITHOCTb,
H3M.
eJI. M3M., KBT kBt
1. CunoBble moTpeOUTETN
I[TogpeMHUK MaUYTOBBIH LIIT. 1 1,8...7,4 4.6
[rykarypHas cTaHIIUS IIT. 1 22 22
Hroro: 26,6
2. TeXHOJIOTUYECKHE MTOTPEONTEIH
BI/I6paTOPBI JUTSI YIJIOTHEHUS e 6 0.4 2.4
OeTOHHOI cMecH
Uroro: 2,4
3. OcBelieHne BHyTpeHHEE
BreITOBREIE TTOMELIEHUS 100m2 0,5 0,7...1,5 0,5
Hrtoro: 0,5
4. OcBelieHue HapyKHOE
MoHTa)xHas 30Ha 1000Mm2 2,8 2,4 6,72
OTKpBITBIE CKIIa/IbI 1000m2 0,85 0,8-1,2 0,85
Hroro: 7,57

2. [ToTpeOHast  DJIEKTPO3HEPTHA W MOIIHOCTL  TpaHcopmaTopa
PacCUMTBIBAIOTCSA O hopMYyIIE:

Pm _ a'(Kl.ZPC + Ky Y.Pm + K3 . ZPBO + K4_ ] ZPHO), (26)

oS4 oS,

rae a— KOB(I)(I)I/IHI/ICHT, y‘-II/ITBIBaIOIHI/Iﬁ IIOTCPH B CETH, B 3aBUCUMOCTHU OT HAIIPAKCHUA,
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a=1,05-1,1;
Y P.— cyMMa HOMHUHAJIHBIX MOLITHOCTEN BCEX CUJIOBBIX YCTAHOBOK TIPH yCJIOBUH

BO3MOXXHOTO COBIAJIEHUSI BO BpEMs HUX DJKcIUTyaTaluu, KBT, npuHumarorcs 1o
KaTaJioraM | CIIpaBOYHUKaM (Tpui1.6);

> P, — cyMMa HOMHHAJIBHBIX MOITHOCTEMN anmaparos, Y4acTBYIOLIUX

TEXHOJOTMUYECKUX IMpOIeccax, COBMAMAONMX BO BpeMeHH ¢ paboroii, KBT,
OPUHUMAIOTCS TI0 KaTajaoram, CIpaBOYHHMKAM, IAcIopTaM CTPOMTEIbHBIX MAIluH U
MEXaHHU3MOB (TIpuJ1.6);

> Py — 00111251 MOIIHOCTB YCTPOWCTB BHYTPEHHETO OCBelueHus, KBT (mpuii.6);

> P,,— 0011as MOIHOCTb YCTPOHCTB HAPYKHOTO OcBelleHus, KBT (mpui.6);

COS¢1, COS¢» — COOTBETCTBEHHO KOA((UIIMEHTHI MOIIHOCTH, 3aBUCSIIHE OT
Harpy3kd CHJIOBBIX U TEXHOJOTHYCCKUX IMOTPEOHOCTEH; NPUHUMAIOTCS TI0
CIpaBOYHHKAM (B KYPCOBO# paboTre mpuHuMaroTcs Cos¢y = 0,6, cosg, = 0,75);

K1, K, Ksi Ki — COOTBETCTBEHHO KO3(D(PUIIMEHTHI CIPOCOB, YYHUTHIBAIOIIHE
HECOBMAJICHUE HArpy30K IOTpeOUTENCH, NPUHUMAIOTCS 10 CIpaBOYHUKaM (B
KypcoBoii pabore npunumarores K1=0,5, K»=0,4, K3=0,8, K1=1).

3. BbiOop TpaHcdopMaTopa B COOTBETCTBUM C TOJYYEHHBIM 3HAUYCHHEM
MoIHOCTH (TIpuit. 7).

HcTouHukamMu 3IEKTPOCHAOXKEHUS CTPOUTENHHON IUIOMIAAKA MOTYT OBIThH
CIEAYIOIINE BUIbI YCTPOMCTB.

Cmauyuonapnwie UCMOYHUKU INIeKMPOCHADIHCEHUSA (moctostHHBIE
TpaHchOopMaTOpHBIC MMOJCTAHIINK, MIOHIKaroe Hanpsbkenue ¢ 35, 10 wium 6 go 0,4
kB (400 B).

Ilepeosusicnvie noocmanyuu (MHBEHTapHBIE KOMILICKTHBIE
TpaHCPOPMATOPHBIE MOJCTAHIIMM), KOTOPHIE MOCPEACTBOM KaOels Wi BO3IYIIHOU
JUHUAW BJEKTPOIepeay MOAKIIOYAIOTCA K HCTOYHUKY BBICOKOTO HaIpsKEHUS
SHEProCUCTEMBI (TIpUIL. 7).

[lepeBo3sST 3T MOJACTAHIIMM  aBTOTPAHCIIOPTOM, B KOPOTKHI  CpPOK
YCTaHaBIIUBAIOT HA MECTE U BBOJAT B SKCILTyaTalUIO.

Bpemennvie nekmpocmanyuu - TPUMEHSIOT TOpPU  OTCYTCTBUM  WIIU
HEJOCTATOYHOCTH HCTOYHHUKOB U CETSH CHAOKAFOIINUX SHEProcucTeM (MpuiL. 7).

Yamie Bcero BpeMEHHBIE 3JIEKTPOCTAHIIUY TPUMEHSIIOTCA B MOJTOTOBUTEIbHBIN
MEepUOJ] CTPOUTEIBCTBA U B TIEPUOJ1 pa3BEepThIBaHUS paloOT.

4. PacyeT ceyeHHsI OJHOI KUJIbI Ka0essi WK MPOBOJAA ISl OJHOI IPyNIbI
norpeoduTesieii mpou3BOAUTCS 1O PopMmyIie:
100-Pyyl
= (27)
gu?-AH
rae  Pyy — pacueTHasi MOI[HOCTb OJTHOM IPYIIIIbI IOTPEOUTENEH, BATT;
| — nnuna kabens ot TII k rpynne notpeduteneit, m;
J — yenapHasi IpOBOJAUMOCTh MaTepuraa nposoa (s meau 57,0, 1S aTFOMUHHST
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34,5);
U — HOMUHaJIbHOE Hampspkenue, B (s cuitoBeix motpedureneit — 380 B, ms
ocsemenus — 220 B);
AH — noteps Hanpsixenus, 6-8 %.
[lonyyeHHble 3HAYEHUSI CEYEHMH METHOTO U AJTIOMUHUEBOTO Kabeneil
OKpYTJISIIOTCS 10 Onmxkaiiero 6osbiioro ceuenus no 'OCT Ha cOOTBETCTBYIOIIHE
IIPOBOJA.

5. Kosim4ecTBO NMPOKEKTOPOB OIpeeNsIeTcs 1o GopMmyIie:

Lo P LS (28)
p
r7e p - yAelbHas MOIIHOCTh (pu ocBenieHuu npoxekropamu [13C-35 =0,25...0,4
Brt/(xB.M*11k), npu [13C-45 p= 0,2-0,3 B1/(kB.M*11K));
E - ocremennocts, nk, npuaumaetcs o 'OCT 12.1.046-2014,
S — momaamp, nojIekanas OCBEIICHHUIO, KB.M;
P, - MomHOCTB TamMIIbI IpokeKTOpa, BT (mpu ocBemennu nposxektopamu [13C-35

P, =500 u 1000 Bt, npu I[13C-45 P, = 1000 u 1500 BT).
3.5 PacueTr moTpedHOCTH B TelJie

Tak Kak CTPOUTENBCTBO OCYIIECTBISAETCS KAK B JIETHUM, TAK U B 3UMHHUII [IEpUOJ,
TO CYHIECTBYET MOTPEOHOCTh B TEIUIE Ha OTOIUICHHE CTPOSIIErocs 3[aHus U
BPEMEHHBIX 3[JaHUI 1 HA TEXHOJIOTUYECKUE HYKIBI.

Pacuer morpebHOCTH B Temie sl TEXHOJIOTHYECKUX IIeJIel MPOU3BOAUTCS IO
JNEHCTBYIOIIMM HOpPMaM C y4€TOM IPHUHSATOW TEXHOJOTHHM IPOM3BOJICTBa pabor. B
npaKkmuueckoii pabome He 6bINOJIHACMCA.

Pacxon teruta B kJ/Dk/4 Ha OTOIJIEHHWE CTPOSIIErocs 37aHUS W 000TpeB
BPEMEHHBIX 3[IJaHUH OMpeesieTcs Mo GopMynam:

Qo6u4 =Q1 +Q,; (29)
Ql IQ'Vl '(t6 _tH)'Kl 'Kz; (30)
Qz IQ'VZ '(t6 _tH)'Kl 'Kz; (31)

rae ( — yJenbHas TEeIUIOBasi XapakTepucTuka 3aannid, Kx/m® 4. ['pan (st Kuibx u
0OIIEeCTBEHHBIX 31aHui — 2,14; s BpeMeHHbIX — 3,36);

V1 — 00BbeM OTarIMBaeMoON 4acTH CTPOSIIIETOCS 3/IaHUS 10 HApYKHOMY oOMepy,
m3;

V, — 00BeM BpeMEHHBIX 3/IaHHI 110 HAPYKHOMY 00Mepy, M?;

te — pacueTHas BHYTpeHHss Temreparypa, rpaa. (18°C);

ty; — pacdeTHass HapyXHas TeMmIeparypa, rpaia. (B 3aBUCUMOCTH OT pPEruoHa

pa3MeIICHHs CTPOUTEIIBHOM IUTOMAIKH );
K1 — xo3ddunment, yaureiBaronuii morepu teria B cetu (K1=1,15);
K> — xoadpunuent, npeagycmaTpuBaonini 100aBKy Ha HEYUYTCHHbIE pacxonsl
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tera (K>=1,1).
HcrtounukamMu BpEeMEHHOTO TEIUIOCHAOXXEHUSI  SBIISIETCS CYIIECTBYIOIIAS
TEIJIOCETh KOTeNbHBIX miiu TOLI.

3.6 PacyeTr moTpeGHOCTH B C:KATOM BO3AyXe

Cxatplif BO3AyX Ha CTPOUTENBHOW IUIONMIAKEe HEOOXOAuM sl oOecredeHust
paboThl MEepOpallMIOHHOTO HWHCTPYMEHTa W JUIsl MHEBMOTpPAHCIOpTa O€ToHA W
pacTBopa.

B cTpouTenbcTBe MOTPEOHOCTH B CXKATOM  BO3JyXE  YAOBIETBOPSETCS
NIEPEIBIKHBIMU KOMITpeccopaMu, 000pYyI0BaHHBIMH KOMIUICKTAMHU THOKHX ITUTAHTOB.

N3 xanenmapHoro ImiaHa ©W Tpaduka ABMKCHHS MAallUH W MEXaHHW3MOB
BBIOMPAIOT TIEPHUO/], B KOTOPBIH MEXaHU3MbI H HHCTPYMEHTHI Pa00TaIOT ¢ HAUOOJIBIITUM
pacxooM cxartoro Bo3ayxa. [lo ATUM TOTpEeOUTENssM C y4eTOM KOJINYEeCTBa
OJTHOBpPEMEHHO paboTaromMX Opurax ONPENeNIIOT CYMMapHYI TOTPeOHOCTh B
C)KaTOM BO3JIyXe.

1. MomHOCTh MOTPEOHOII KOMNIPECCOPHOI YCTAHOBKH PACCUUTHIBACTCS IO
dbopmyie:

Q=11-X(k-q-n), (32)
rie 1,1 — kodpdunmeHT, yduThIBalONMNA IMOTEPU BO3Iyxa B TpyOompoBomax (0T
HEIUIOTHOCTH COEIUHEHUN M OT OXJIAXKIEHHUS B 3UMHEE BpEMs), a TaKkKe pacxo]l
BO3/lyXa Ha MPOIYBKY;

k — xo3ddunueHT, y4uThIBarONUi OJXHOBPEMEHHOCTh PAa0OTBI OJHOPOIHBIX
MexaHu3MoB (Tabi. 16);

J — pacxoja CKaroro BO3/lyXa COOTBETCTBYIOUIUMHU MEXaHU3MaMH, M>/MHH.
(tabm. 17);

N — 9MCJI0 OAHOPOAHBIX MEXaHNU3MOB.

Tabnuya 16
Koadhurments omHOBpeMEeHHOCTH paboT
Yucno oTHOBPEMEHHO 2 3 4 3) 6 8 10 15

paboTaroNUX MEXaHU3MOB
3navenue ko> dunuenra | 1.0 | 09 [ 085082 | 08 |0,75| 0,7 | 0,6
OJTHOBPEMEHHOCTH K
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Tabnuya 17

Pacxon cxxaroro BO31yXa TIHCBMATHYCCKUMH MHCTPYMCHTAMMU

HaunmeHnoBanue HHCTPYMEHTOB Pacxon, M%/Mun
1 MEXaHHU3MOB
1 2
OT00#HbIE MOJIOTKH 1.0
BypunbsHbIe MOTOTKH 1,8-3,0
[THeBMaTHyeckue BUOPATOPHI 0,9
[THeBMOTpaMOOBKH 1,0
[TaeBMaTHyeckuii 0ETOHOJIOM 1,6
[lemeHT-TIyIIIKa 50
[ToxpacouHble arperarsl 0,2-0,3
VYceraHoBKa ISt OYUCTKYU OT MBLIN 1,0
Bce pacuersl BHOCsTCS B Tabu1. 18.
Tabruya 18
Pacxon Bo3nyxa nmpubopamu
Kosdou- | 3 kqn
Kol Pacxon Pacxon ITUEHTHI
HanMeHnoBaHME HHCTPYMEHTA Ex BO, BO3/yxa Ha | BO3/yXa Ha | OXHOBpE-
H3M. 0 el. U3M., |BECh 00bEM,| MEHHOCTH
q q-n pabor
k
OTOOIHBINA MOJIOTOK IIIT. 1 1,0 1,0 1,0 1,0
Hapy>kHbIil THEBMAaTUUECKHI . 6 0.9 5.4 0,8 4,32
BHOpaTOp
[TaeBMaTHYEeCKU OETOHOIOM LIIT. 2 1,6 3,2 1,0 3,2
'YcraHoBKa IUIST OYUCTKHU OT HBUIA LIIT. 2 1,0 2,0 1,0 2,0
ITHeBMaTHyecKas TpaMOOBKa LIIT. 6 1,0 6,0 0,8 0,48
Hroro: 11,0
Q= 12,1

2. BbiGop koMmpeccopHoii
3HAYCHHEM pacxojia Bo3ayxa (Taon.

19) u xonMuecTBa yCTaHOBOK.

YCTAHOBKH B COOTBCTCTBHHM C IIOJIYYCHHBLIM

Tabruya 19
XapakTepUCTUKU KOMIPECCOPHBIX CTAHIIUI
Tun kommpeccopHoin Tun koMmipeccopa ITonaua Bo3nyxa, MomHoCTh
CTaHIIUHU m3/mMun. nBurarens, KBt
1 2 3 4
CranuoHapHsble
BI12-10/9 TIOPITHEBOH 10 75
BI13-20/9 HOPIIHEBOM 20 132
305BI1-30/9 HOPITHEBOM 30 200
6BMK-25/8 BUHTOBOM 25 200
7BKM-50/9 BUHTOBOM 50 400
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IIpodondcenue madbauyw 19

1 | 2 | 3 | 4
IlepenBuxHbIE

[1P-6M pOTAIIMOHHBIC 6,8 59

[1P-10M pOTaIMOHHBIC 10 95,5

ITKC-5 HOPIITHEBOM 5 43

I1B-10 BUHTOBO 10 132

Hanpumep, ecau paccuumanmnwiii pacxoo 6030yxa Ha 6ecb obveMm pabom 8
onpedenennviti nepuod cocmaeun 12,1 m3/mun., mo MmodxucHo 6vibpamb O0OHY
cmayuonapruyro ycmanogxy BI13-20/9, unu 2 nepedsusichvie ycmanosku: 0OHy u3z I1P-
10M unu I1B-10 u oowny IIKC-5.

3.7 Pa3paGoTKa CTPOUTEIBLHOI0 FreHePAJIbHOI0 MJIAHA

HcxoaHbIMU JOKYMEHTAMHU ISl pacdyeTa BCEX 3JIEMEHTOB CTpPOMTEHIIaHA
SIBJISIIOTCS: KaJCHIAPHBIM IJIaH CTPOUTENIHCTBA;, TCHEPANIbHBIM IJIaH 3aCTPONKH B
TOPU3OHTAIIX C HAHECEHHBIMU CYIIECTBYIOIIUMHU 3AaHUSIMH M COOPYKCHUSMH,
CeTSAMH, KOMMYHHUKAIlMSIMA W JIOPOTaMH; JaHHbIE TEXHUKO-DKOHOMUYECKUX
M3bICKaHUI; JaHHBIE O CHA0XXEHUU CTPOUTENILCTBA HEOOXOAMMBIMH MaTepHaIbHO-
TEXHUYECKUMHU pEecypcaMy; pPAacCUMTAHHbIE IUIONIAAM CKJIAQJ0B, HCXOHIS U3
NOTPEOHOCTH B KOHCTPYKUMSIX, JETAISIX U MaTepuaiax Ha TOT MEPUOJ, Ha KOTOPHIH
COCTaBJSIETCA CTPOWIEHIUIaH; pacyeTHblE€ IUIOIIAJAM BPEMEHHBIX 3JaHUU U
COOPY>KEHUM; pacdyeThl M0 BOJ0-, TEIJIO-, YHEPTrOCHAOKEHHUIO.

ITopsaoK NPOEKTUPOBAHUSA CTPONTCHILIAHOB

B Buay TecHoii 3aBucumMocty Mexay dneMmentamu CI'TI, a Takxke MHOTOOOpa3ue
B TEOJIOTUYECKOM, NPHUPOJHO-KIMMATHYECKOM M JAPYTUX CTPOUTEIHCTBA HE
NO3BOJISIFOT  CJIEI0OBAaTh CTPOroi mociegoBaTeabHOCTH npoektupoBanus CITL
PexomeHayeTcss  OPUAEPKUBATBCS — CIEAYIOLIETO  TOpAAKAa  IPOECKTUPOBAHUSA
CTPOUTENIBHOTO T€HEPATIBHOTO TUIaHA!

1) Ha TomorpadMUeckoM IUIaHe O0O3HAYAIOTCS TPAHUIEI TEPPUTOPHH
CTPOUTEIIBCTBA (CTPOUTENLHOM MuToImaaku) B MacmTade 1:100, 1:200, 1:250, 1:500 B
3aBUCUMOCTH OT ILJIOIIA/IN MIOMIAJKH.

2) HaHOCAT CYIIECTBYIOIIME W MPOSKTUPYEMbIC IIOCTOSHHBIC 3JaHUS,
COOPYKEHUSI U YCTAaHOBKH, BKJIIOYAsi TPAHCIIOPTHbIE KOMMYHUKAIIMU U UH)KEHEPHbIE
CeTH;

3) pasMemarT OCHOBHBIE MOHTa)KHBIC KpaHBI, CTPOUTEIBHBIC MAaIIUHBI WU
YCTPOMCTBA, IJIOMIAAKHU ISl YKPYITHEHHOM COOPKH M CKIaAMPOBAHUE CTPOUTEIbHBIX
KOHCTPYKIIMI ¥ TEXHOJIOTMYECKOT0 000pYI0BAHHUE;

4) omnpenensoT 30HBI TPY30MOJABEMHBIX MEXaHHU3MOB (paboduyro, OIMACHYIO
30HY), 30HY NaJC€HUs rpy3a CO 3JaHUs.

5) paspabarbiBacTCsI  CXeMa  IEPEBO30K  CTPOUTEIBHBIX  TPYy30B |
TEXHOJIOTUYECKOT0 000pyAOBaHUS C OOOCHOBAaHHUEM IAPAMETPOB U KOHCTPYKIHUM
A0por;

6) ompenensieTcs MOTPEOHOCThL BO BPEMEHHBIX 3JaHHSAX M COOPYKEHHUAX
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M0ICOOHOrO MPOU3BOJCTBEHHOTO Ha3HAaYeHUs (pacTBOPOOETOHHBIE Y3Jbl, TUIOLIAJAKU
YKPYIHUTEIBbHON COOpPKH, 3aKpBIThle CKJIaAbl U JAp.) U Uil CAaHUTAPHO-OBITOBOTO
oOciy>xuBaHusi pabOTAIONINX HA CTPOUTEIHLHOM TIJIOIMIAJIKE.

7) ompenessiroT MecTa Pa3MEeNICHHUs BPEMEHHBIX M0ICOOHO-BCIIOMOTAaTEIbHBIX
U 00CIIy>)KMBAIOLUX 3JaHUH, COOPYKEHUU, YCTAHOBOK M HX KOMIUIEKCOB, a TaKKe
BPEMEHHBIX YCTPOMCTB, KOMMYHHUKAIIUI U CETEH ¢ yKa3aHUEM TOYEK MOAKIIOUEHUS UX
K JEUCTBYIOLIUM CUCTEMAM;

8) paccumThIBaeTCs MOTPEOHOCTH 00ECIICUEHUs] CTPOUTEIILHOTO TPOU3BOJICTBA
BOJIOM, DJIEKTPOIHEPIUEN U IPYTUMHU BUJAMHU SHEPrOpECYPCOB.

9) mpOEKTHPYETCs: OXPaHHOE OCBEIICHUE CTPOUTEIHHOM TUIOMAJKK U padouee
OCBEILIEHHE MECT MPOU3BOACTBA PaOOT B TEMHOE BPEMSI CYTOK.

10) onpenensiercsi pa3MelieHUE TIEPBUYHBIX CPEACTBA TOXKAPOTYIICHHSI

11) netanbHO  TPOPAOATHIBAKOTCS  BOMPOCHI  OXpPaHbl  TPyAa, TEXHHUKH
0e30MacHOCTH, TPOTUBOIOKAPHBIE MEPOTIPUSITHS, OTPAXKIACHUS CTPOUIIONIAAKHT U JIP.

12) onpeiensoT TeXHUKO-3KoHOMHUYeckue mokasatenu CITL.

13) [IpuBeeHHast MOCIICIOBATEILHOCTh B HEKOTOPOH CTEIICHU YCIIOBHA, TaK KaK
B mporecce paszpabotku CITI BO3MOXHO BO3BpalleHHE K  HEKOTOPHIM
NPEIIECTBYIONIUM dTanaM IMocJie JIeTaabHOM MPOpadOTKU MOCIEIYIONIUX B LEISIX UX
YTOYHEHUsI U KOppeKTupoBku. Kpome TOro, sxemareiabHO rpadUyecKyto 4acTb
pa3pabaTbiBaTh TapaJIeIbHO C OOOCHOBAaHHWEM OTIEIBHBIX OpPraHU3alMOHHO-
TEXHOJOTUYECKUX PEUICHUI: 3TO TTO3BOJISIET M30€XKaTh “HaKJIAaI0K”, HEOOOCHOBAaHHBIX
pelieHuii, 0oyiee MOoTHO yU4ecTh BCE UCXO/IHbIE JaHHBIC U YCIOBHSI.

Ycii0BHBIE 0003HaYeHUA Ha CTpOWTEHIUIaHe CYIIECTBYIOIIHUX,
NPOEKTUPYEMBIX U, BO3BOJUMBIX U BPEMEHHO UCIOJIB3YEeMbBIX I HYXI
CTPOUTENBCTBA, & TAK)KE BPEMEHHBIX, B TOM YHCJIE MOOMJIBHBIX 3[JaHUH, COOPYKEHUH,
YCTaHOBOK M YCTPOWCTB MPUHUMAIOTCSI B COOTBETCTBHH CO CTaHAApTaMHU:

*T'OCT 21.204-2020 «Cuctema npoeKTHOM JOKYMEHTAIIUU JJIs1 CTPOUTEILCTRA.
YcnoBubie rpaduyeckue 0003HAUCHUS U HM300paKEHUS DJIEMEHTOB TE€HEpaIbHBIX
TUTAHOB U COOPYKEHHM TPAaHCTIOPTay;

*'OCT 21.205-2016 «CucteMa npOeKTHOI TOKYMEHTAIUH JIJIsl CTPOUTEIbCTBA.
VYcinoBHble 0003HAYEHHUS IJIEMEHTOB TPYOONPOBOJHBIX CHCTEM 3JIaHUH H
COOPYKEHUIN;

*'OCT 21.206-2012 «CucteMa npOeKTHOI TOKYMEHTAIUH JIJIsl CTPOUTEIbCTBA.
YcnoBubie 0003HaUEHUS TPYOOTIPOBOIOBY;

*I'OCT 21.501-2018 «CucteMa npoeKTHOI TOKYMEHTAIUH JIJIsl CTPOUTEIbCTBA.
[IpaBuna BeImOTHEHUsT paboveil MOKYMEHTAlMW apXUTEKTYPHBIX W KOCTPYKTHBHBIX
PEILIECHUIN»;

*'OCT 21.210-2014 «CucteMa npOeKTHOI TOKYMEHTAIUH JIJIsl CTPOUTEIbCTBA.
YcnoBHble rpaduueckue H300pakeHUS D3JIEKTPOOOOpPYNOBaHUS M TPOBOJOK Ha
TIaHax»;

* YCIIOBHBIE 3HAKU JJISI TONOTPAPUUYECKUX MJIAHOB.

[Ipumep cTpoireHIIana NPUBEAECH B MPUIOKEHUH 8.
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3.8 MeponpusiTusi 10 OXpaHe TPyJa U 0€30MACHOCTH

OxpaHa Tpyna u 0€30MaCHOCTh B CTPOMTEIBCTBE — 3TO KOMILUIEKC MEp,
HaIlpaBJICHHBIX Ha oOecreueHue 0e30MacHbIX YCJIOBHM TpyAa M 3alIUThl 3710POBBS
PabOTHUKOB MPHU MPOBEICHUN CTPOUTEIIBHBIX PadoT.

Cy111ecTBYIOT HECKOJIBKO HOPMAaTHUBHO-TIPABOBBIX JOKYMEHTOB, PETYJIUPYIONTUX
CUCTEMY OXpaHbl TPYyJla B CTPOUTEIBCTBE:

— Ilpukaz Mwuntpyna Poccun ot 11.12.2020 Ne 883n «OO0 yTBepxkaecHUU
[IpaBui1 o oxpaHe Tpyaa Npu CTPOUTEIBCTBE, PEKOHCTPYKIIUU U PEMOHTEY;

— Ilpukaz Mwuntpyna Poccum ot 11.12.2020 Ne 882H «OO0 yTBepxkaeHUU
[TpaBui o oxpaHe Tpyjaa Ipu MPOU3BOACTBE TOPOKHBIX CTPOUTEIBHBIX U PEMOHTHO -
CTPOUTENBHBIX PabOT;

— CHull 12-03-2001 «be3onacHocTth Tpyaa B crpoutenbcTBe. YacTts 1. Obmue
TpeOOBaHUS.

B Kypcoeoin pabome neodX00uMo npoananuzuposamsv 6vlnONAHAEMblE HA
naowaoke paoomwl, eviopamv mpu mexnonocuu CMP u paspadbomamp
Mmeponpuamus no MmeXHUKe 0e30NACHOCMmU HA CHMPOUMENbHOU Ni1ouiaoKe @
coomeemcmeuu ¢ 0elucCmeyIiouuMu HOpMamu U nPpaguIamu.

3.9 MeponpusTus o oXpaHe OKpYyKawluei cpeabl

[Ipu mpoekTHpOoBaHUM CTPOUTEHIUIAHA HEOOXOJAMMO IMpEeIycMaTpUBaTh MEPO-
IPUATHS TI0 OXpaHe OKPY’KaloIel Cpebl: COXpaHEHHUE TTOYBEHHOTO CJI0s, COOII0 Ie-
HUE TPeOOBAaHUM K 3aIBUICHHOCTH W 3ara30BaHHOCTH BO3/lyXa, OUUCTKY OBITOBBIX U
IIPOU3BOJICTBEHHBIX CTOKOB M JIPYTHE.

CoBpemeHHbIC TpeOOBaHUS K pa3pabOTKe CTPOUTeHITIaHA MPEITUCHIBAIOT:

— 000py0BaTh BHIE3/IBI CO CTPOUTEILHBIX IUIOMIA0K MyHKTAMH OYUCTKH HIIN
MOMKH KOJIEC aBTOTPAHCIIOPTA;

— 3aKpBITh (acajibl 3aHUH U COOPYKCHUH, BEIXOIAIINX Ha YIUIIBI, MAaTrUCTPAIH
Y IUIOIIAIU, HABECHBIM JIEKOPATUBHO-CETYATHIM OIPaKJACHUEM;

— OCBOOOJUTH CTPOUTEIIBHYIO IIOIIAKY OT IIOCTOPOHHUX 3J]aHUM, CTPOCHUH U
COOpY>KEeHHH (B COOTBETCTBUU C MPOEKTOM OpPraHU3allMM CTPOUTEILCTBA) A0 Hayaja
CTPOMUTEIBCTBA;

— U IpyTHE MEPOTIPHUSITHS.

B Kkypcoeoii pabome Hneodxooumo npoananuzupoeamsv 6bvlINOJIHAEMbIE HA
njaouwiaoke padoomol, onpeoeums 6UObL U UCHMOYHUKU 3A2PAZHEHUA OKPYHCaloueil
cpeovl u pazpadomams MEPORPUAMUA RO UX NPEOOMEPAUWECHUIO UMW CHUNCEHUIO
He2amueHO020 6030€UCMEUA HA OKPYHCAIOW(YI0O MePPUMOPUI0 6 COOMEEMCIEUN C
0eliCM8YIOUWUMU HOPMAMU U NPAGUIAMU.
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[Ipumep kanennapHoro rpaduka BO3BeICHUs MOJ3EMHON YacTH 3AaHUs

[Ipunoxenue 1
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[Ipunoxenune 2

['panuLbl 30H npu padboTe CTPETOBOro KpaHa (KpaHa-MaHUIYJIATOPA)

1 — Bo3BOIUMOE 37aHUE; 2 — TPAHUIIA OTTACHOM 30HBI BOJIU3U CTPOSIIIETOCS
3MaHus; 3 — TpaHuIla 30HbI, ONTACHOM ISl HAXO0XKISHHUS JIF0ICH BO BpeMs
nepeMeIeHUsI, YCTAHOBKHU U 3aKPEIICHUS 3JICMEHTOB M KOHCTPYKIIHIMA
Ha OJTHOM CTOSIHKE; 4 — TO K€, C YUETOM BCEX CTOSHOK; D — rpaHulla
30HBI 00CITY’KUBaHUS KPaHOM; 6 — CTPEIOBOM KpaH; / — 30Ha MOHKH
aBTOMOOMIICH; 8 — IToIIaaKa JJIs TPYy303aXBaTHBIX MPHUCTIOCOOICHUN
U Tapbl; 9 — CTEH CO CXeMaMH CTPOIIOBKU U TaOJUIIAMH MacC I'PY30B;

10 — murommaaka Jiy1s mpyueMa pactBopa u 6etona; 11 — mmonraaka MyCOpHBIX
KOHTEIHEPOB; 12 — cTeH ] C MPOTUBOMOKAPHBIM MHBEHTapeM; 13 — 3Hak
¥ HAJIMCh, IPEyIpeKIaroIiue o padbore kpana; 14 — HaBec HaJ BXOJIOM
B 31aHue; 15 — BOJI0OTBOIHAS KaHaBa; 16 — ormacHas 30Ha jopory; 17 — 30Ha
CKJIaJIMPOBAaHUS KOHCTPYKIINA, 18 — BpeMeHHas aBTOMOOMIIbHAS JIOPOra;
19 — nemexoaHas qopoxka; 20 — orpakJieHue CTPOUTEIIHLHOM TUTOIAJIKY;
21 — nmpoxekTop; 22 — BpemenHsie 31anus; Ct. 1-CT. 5 — 0603HaUCHHE
CTOSTHOK CaMOXOJHOTO KpaHa



[Tpunoxenue 3

PacueTr 00beMOB MaTepuanoB (U3IENHI1) C yUeTOM BapuaHTa CTyJEHTa

Pacuer 00beMOB MaTepraioB [1poA0mKUTENBHOCTD
Bupg marepuana En.usm. (u3nmenmit) ¢ yueroM BapHaHTa pacxo0BaHUs
CTyJEHTa JTAHHOTO MaTepualia
1 2 3 4
€MEHT HACHITIBIO T Kanennapuslii miian
1 (VGeroma * 1/7) * 1300 Aap
IlemeHT B MemKax T (obI)
Tecox M V6etona * 2/7 Kt AL Ta
I'paBuii M VGerona * 4/7 ?H(I: E1)
[IleOeHb M Voerona * 4/7
W3BecTh KOMOBas T HoMmep Bapuanra * 0,1 3 pal.aHs
I'unc T Homep BapuanTa * 0,1 + 0,4 2 pab.nHs
Kupnud rinvHsHbIM 1000 mT.
Kupnnu mycrorensiii | 1000 . %
Kut =1 BbICOTa OOJIBILIETO MTpoeMa
pIIY CHIIMKATHBIN 000 . 4 pab.nHs
TTEP Y- F— nipuHa npoema / 16,25
1000 mT.
0JI0KH1
O6mumoBoYHas
rmHTKHa 1000 mT. Homep Bapuanra *0,01 + 1,5 2 pab.nHs
IUIONIA/1b KPOBJIH / TUIOIIA/Ib Kanennapusiii miax
Py6eponn pyJioH L Kp H; 4 sap
ojHoro pynona (15 m?) (KpoBIIsT)
JK/6 x0JOHHEI, OaNKH Mo 1o Beromoctu 0oremos CMP Kanennapuslii miax
K/6 nnuTel
MEePEKPHITUI M o Begomoctu 0o6bemoB CMP Kanengapuslii mian
(TIOKPBITHIA)
JK/6 TpyOmI M HOMep BapuaHTa + 10 3 pab.Hs
CTeHOBbIE KpYIIHbIE Kanenpapusliii miax
pyn M 1o Beromoctu 0oremos CMP Hap
OJIOKH (CTeHOBBIC MTAHEIHN)
Crynenu x/6 M Homep Bapuanta * 0,2 + 3 1 pab.nenp
Crasb yrioBas T Homep Bapuanta * 0,1 + 0,3 6 pab.aHe
Crasb 11ucTOBAS T Homep Bapuanta * 0,2 + 0,5 11 pab.nuei
Crraits KPOBEIILHAS wr TUIONIA/Ib KPOBIIH / TUIOIIA/Ib Kanennapuslii mian
P ' onHoro nucta (10,5 M?) (KpoBIsT)
[TonoTHa nBepHbIE IIT. .
Kopobit I;[BCEHHe - o BegomMoctu 00emoB CMP Kanennapuslii mian
broku okoHHBIE IIT. 1o BejoMoctu 00bemoB CMP Kanennapusliii rian
Panuaropst e u3 pacuera | mr. Ha 20 kB.M S 526, 1Hei
OTOIUIEHUS ' TJIOIIAAN 3/1aHUS pan-a
Kanennapusiii minax
Apmarypa T Vo6erona * 0,1 Aap
(o7BI)
I aiiGst, TBO3H Kanennapusiii mian
BUHTEL ’ ’ KT HOMep BapuaHTa + 90 (Bechb cpok
CTPOUTEINIbCTBA)
Kabenb .
SsIeKTpUHCCKii OyxTa HOMep Bapuanra * 0,7 + 3 9 pal.nueit
[IpoBona pa3Heie .
BHI; KTpiLIECKI/Ie KT HOMep BapuaHTa + 40 7 pal.nuHeit
Jlamnibl HaKanMBaHM KT HOMEp BapHaHra + 5 2 pal.nHs
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[Tpunoxenue 4

HopMBI CKIIaAMpOBaHKs MaTEPUANOB Ha | M? muiomanu

Bunx marepuana En. uzm. Hopma Cnoco6 xpaHeHust
CKJIIMPOBAHUS
Ha | M? miomam
1 2 4 6

LlemeHT HACBIMBIO T 2,1-2,8 HaCBIIIb B CUJIOCE
IlemeHT B Memkax T 1,3 3aKpBITHIN B IITA0CIE
ITecox m® 3-4 OTKPBITBIN B IITA0ENIAX

(xoHTelHepax)
I'paBuii m® 3-4 OTKPBITHIN B IITA0EIAX

(xoHTelHepax)
[le6enn m® 3-4 OTKPBITBIN B IITA0EINIAX

(xoHTEliHEpax)
W3BecThr KOMOBas T 2,0 3aKPBITHIN, HABAJIOM
l'unc T 2,5 3aKPBITHIN
Kupnud riavssiabIi 1000 . 0,96 OTKPBITBIN
Kupnuu nycrorensrit 1000 . 0,65-0,7 OTKPBITBIN
Kupnuu cunukatHsii 1000 mT. 0,2 OTKPBITBINA ITa0ENb B 2

sapyca

[II;mako0eToHHBIE OJIOKHU 1000 mrT. 0,64 OTKPBITHIN Ha MO JIOHAX
OO0IUIIOBOYHAS ILIATKA 1000 mrT. 78-80 101 HABECOM
Py6eponn pyJIOH 8-10 I0J] HABECOM IITadeemM
Kene300eToOHHBIE KOJIOHHEI, M 0,65-0,8 OTKPBITHIN B MITAOCIISIX
OanKku
JKene300eTOHHBIE UIUTHI M 0,8-1,2 OTKPBITHIN B IMITA0EIIAX
MEePEKPBITUI, TOKPHITUI
CTeHOBBIC KPYITHBIC OJIOKH M3 2 OTKPBITHIN B MITA0EIAX
KenezobeToHHBIC TPYOBI M 0,3-0,4 OTKPBITHIN B MITA0EIIAX
CryneHu xene300eTOHHbIE IIT. 6 OTKPBITHIN B MITA0CIIAX
ITonoTHa nBEpHBIE LIIT. 4-6 101 HABECOM
KopoOku aBepHbIC LIIT. 6-8 101 HABECOM
Bi1oxu okoHHBIE LIIT. 5-6 101 HABECOM
Cranp yrinosas T 0,5-0,6 101 HABECOM
Cranb nuctoBast T 2 OTKPBITBIN WM MIOJI HABECOM
Cranb KpoBeJibHas IT. 30 3aKPBITHIN B ITA0CIAX
Panuatopsl oTorieHus IIT. 8 1101 HAaBECOM B ITaberne
Apmarypa T 0,7-0,85 OTKPBITBIN
I11a3i0b1, TBO3IM, BUHTEI KT 120 3aKpBITHIN B ALIMKAX
Kabenb anekrpuueckuit OyxTa 0,5 OTKPBITHIN B OapabaHe
[IpoBoa paszubie KT 6 3aKpBITHIN Ha CTEIUTaXKaX
AIIEKTPUIECKHE
Jlammipl HaKATMBAHWS KT 15 3aKpBITHIN Ha CTEIUTAKAX
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[Ipunoxenue 5

BI/II[BI MaTCpPUAIOB, MMOAJICKAIINX CKIIAAUPOBAHUIO HA HpI/IO6’beTHBIX CKiIagax

Buz BapuanTsl

MaTepu-
ajia 1123|456 |7 8|9 (1011121314 |15|16|17 18|19 |20 |21 |22 |23 |24 |25 26

IlemenT
HACBIIIBIO

+ + + + + + +

IlemenT B
MeIIKax

IMecok | + | + | + | + | + | + |+ |+ |+ | + |+ |+ |+ |+ |+ |+ + |+ + |+ +|+]|+|+]+]|+

I'paBuit + + + + + + +

[lleberr | + + | + + | + + |+ | + + |+ | + + | + + |+ | + + |+ | +

Kupnuu
TJIMHSHBIA

Kupnuu
MycToTe- + + + + + +
JIbIN

Kupnuu
CHJIMKAT- + + + + + + +

HBII

[Inako6e-
TOHHBIC + + + + + +

OJIOKHU

Oo6nmumno-
BOYHAS + |+ |+ |+ |+ ]|+ |+ |+ |+ |+ + ]|+ ]|+ ]|+ +|+|+|+|+|+]+]|+]|+]|+]|+]|+
IUIUTKA

3BecTh
KOMOBas

Turic + + + + + + + + + + + + +

Pybepounm | + | + | + | + | + | + | + | + | + | + |+ |+ |+ |+ |+ |+ |+ |+ |+ |+ |+ |+ ]|+ ]|+ ]| +]+




[TpoosKeHre NPUIIOKEHUS S

Bun Bapuantsl

MaTepu-
aa 11234 |5|6|7 8|9 (1011121314 |15|16|17 18|19 |20 |21 (22|23 |24 |25 26

K/6 xo-
JOHHBL, | + | + | + | + | + | + | + |+ |+ |+ |+ |+ |+ |+ |+ ]|+ |+ |+ |+ |+ |+ |+ |+ +]|+ ]+

Oanku

X/6
WmMTBImo- | + | + | + | + | + [+ |+ |+ | + | + | + |+ |+ |+ |+ |+ |+ |+ |+ ]|+ |+ |+ |+ ]|+]|+]+

KPBITHI

X/6
TpYyOBI

CTeHoBbIE
KpYITHBIC + + + + + + + + + + + + + + + + + + + + + + + + + +

OJIOKH

Crynenn
x/0

brnoxkn
OKOHHBIE

ITonotHa
JIBEPHBIC

KopoOxu
JIBEpHBIC

Crainso
yrJioBas

Crainsb
JIMCTOBAs

Crainn
KpOBEJb- + + + + + + +

Hasg




[TpoosKeHre NPUIIOKEHUS S

Bun Bapuantsl

MaTepu-
aa 11234 |5|6|7 8|9 (1011121314 |15|16|17 18|19 |20 |21 (22|23 |24 |25 26

Apmatypa | + | + | + | + | + | + | + | + |+ |+ |+ |+ |+ |+ |+ |+ |+ |+ |+ |+ |+ ]|+ ]|+ |+]+]|+

Panna-
TOPBI
OTOILIe-
HUS

[11ai05I,
TBO3JIH, + |+ |+ |+ |+ |+ ]+ |+ |+ |+ |+ |+ |+ |+ ]|+ + |+ |+ |+ |+ |+ |+]+]+]+ ]|+

BHUHTBI

Kabens
DJIEKTPU- + + + + + + +

YeCKUU

[IpoBonma
pasHbIe
ANEKTPH-
YeCKHUe

JlamMnbl
HakaJmBa- | + + + + + + + + + + + + + + + + + + + + + + + + + +

HHA

46




[Tpunoxxenue 6

HopmaTtuBHbIe nanHbIe 17151 OnpeesieHust TpeOyeMoi MOIITHOCTH TpaHchopMaTopa

MOWHOCWZM HEKOMOPbIX MEXAHUSMOE U CEBAPOUYHBLIX annapanioes

HamMmenoBanue MexaHu3Ma MOIHOCTH 3JIEKTPOABUTATENS,
KBT
bamennsnii kpan Kb-100 40
Kb-301,KBb-302 34
Kb-401 58
Kb-160 59,2
HWHEIE 40-180
PactBopomernianka 1,7-2,8
Berononacoc 16,8
PactBoponacoc 3,2
MayTOBBIN ITOIBEMHUK 2.8
BeronoMermanka 28
Mo3anyHo-1uoBanbHas MalllHA 2,2
MainuHa Ju1g HakJIeHKY HaIulaBisieMoro pydepouia 1,1
Csapounsie Tpanchopmatopsr CTO-24 54
T-300 20
TIT-1 12
DJIEKTPOCBEPIIO, ACKTPOTOUNIIO, IIUPKYIIIPHAS TTHJIA U T.11. 0,6

Qﬂeicmpuqecmzﬂ MOUWIHOCMb HA I’lpOMS’GOOCWl@O CmpoumelbHblX pa60m

HaumenoBanue padot

TpeOyemast aJIeKTprudIecKasi MOIITHOCTb
Ha eMHUILY padboT, KBT

DJIeKTponporpes 6eToHa, Ha IM° 4,0-6,7
DJIeKTPONPOrpeB IPyHTa, Ha 1M° 35-45
[rykarypHas cTaHIUsA 10,0
MassipHasi cTaHIUsA 43

Tpe6yeMaﬂ dJIeKmpudecKasi MOUHOCNb HA 6HYMPEHHee OC6EUIEHUE

HaumeHnoBaHue momMenieHus

HOpMaTI/IBHaH QJICKTPUYCCKAass MOIIIHOCTb Ha

100 m? (kBT)
KonTtopsI 1,0-1,5
CTOOBEBIE 0,8-1,0
BreITOBBIE TTOMELIEHUS 1,0-1,2

Mowmocms Ha HapydcHoe oceeujenue

HanmeHnoBaHMe MECT OCBEIICHHUS

HopwmarusHas momHocTh (KBT)

OxpaHHOE OCBellleHHe J0POr, Ha 1 km? 1,0-15
OcgelnieHue J1opor, Ha 1 kM 2,0-2,5
OtkpeIThie ckinapl, Ha 1000 M’ 0,8-1,2
MoHntaskHas 30Ha, Ha 1000 M2 2,4

3o0Ha KaMeHHBIX padoT, Ha 1000 M2 0,6-0,8
3oHa 6eTOHHBIX | %/0 padot, Ha 1000 M2 1,0-1,2
3o0Ha 3eMIIsHBIX pabot, Ha 1000 M2 0,5-0,8
3oHa cBaifHbIX padoT, Ha 1000 M? 0,3




[Tpunoxenue 7

XapakTepuCTUKa CUIIOBBIX TpaHC(HOPMATOPOB

Tum Tpanc- | Momi- | Bec tpancdopmaropa, OcHOBHBIE pa3Mepbl, MM
dbopmaropa | HOCTH KT
kBT C MacjJoOM | BBIEMHAs | Macio KI JUITMHA HIMpuHa BBICOTA
4acThb

TM-20/6 20 385 175 105 980 780 1065
TM-30/6 30 465 190 155 1050 800 1195
TM-50/6 50 580 260 170 180 800 1190
TM-100/6 100 830 385 230 1370 845 1335
TM-180/6 180 1250 975 354 1490 950 1485
TM-320/6 320 1730 900 480 1710 1040 1715
TM-20/10 20 525 250 195 1375 670 1320
TM-30/10 30 540 270 195 1375 670 1320
TM-50/10 50 700 350 265 1500 650 1405
TM-100/10 100 1150 525 375 1650 805 1550
TM-180/10 180 1450 630 430 1560 1000 1615
TM-320/10 320 1750 930 520 1710 1040 1915

Ilpumeyanue: T — TpexdaszHpii, M — MaclsHBINA;, YHUCIUTEIb — MOIIHOCTh, KBT;
3HAMEHaTeb — MAKCUMAaJIbHOE HaIpsbKeHue, KB.

XapakTepuCTUKN KOMIUIEKTHBIX TPaHC(HOPMATOPHBIX MOACTAHIINMI
CTaI[MOHAPHOTO THUIA

HaunmenoBanue (Tum) MomHoCTh, KBT
CKTII-100-10/6/0,4 20, 50, 100
KTII-100-10 100
KTII-160 160
CKTII-180-10/6/0,4 180
KTII-250 250
CKTII-560 560
CKTII-750 750




[Tpunoxenue 8

CTPOATEHITAAH YCAOBHEE OBO3HAYEHUA
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