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Beenenne.

Lesnb KOHTPOIBHOM pabOTHI:

- U3y4EHHUE CTPYKTYpPbI TEXHOJIOTUYECKUX KapT Ha MPOU3BOICTBO MOHOJIHUTHBIX JKeJe300e-
TOHHBIX PaboT;

- (hopMupoBaHKE HABBIKOB CO3/IaHMsI 0a3bl JaHHBIX, HEOOXOAUMOI U1 pa3pabOTKU TEXHO-
JIOTHYECKOW KapThl;

- (hopMupOBaHMSI HABBIKOB BBIITOJIHEHHSI PACYETOB, HEOOXOMMBIX IS pa3pabOTKUTEXHO-
JIOTHYECKOW KapThl;

- U3y4eHue 0COOEHHOCTEN pa3pabOTKU TEXHOJOTHYECKOW KapThl Ha MIPOM3BOJCTBO MOHO-
JIMTHBIX KeJIe300€TOHHBIX PadoT B 3MMHHX yCIOBUSX;

- (hopMupoBaHKE HABBHIKOB BBIMIOJIHEHUSI pAacUeTOB DHEProdansanca Mo 3Tamnam Mporu3BO-
cTBa padoT.

Bce pacuersl BBINOJIIHAIOTCS MPUMEHUTENIBHO K pa3pabOTKe TEXHOJIOTMYECKOM KapThl Ha
O0eroHHpoBaHUE (PYHIAMEHTOB JJIS 3[aHUS, 10 KOTOPOMY B JAbHEHIIIEM BBITOIHSACTCS BBITYCK-
Has KBann(UKamoHHas paboTa. 3aJaHne BhIIAeTC WHANBUAAYAIBHO, coriacHo Teme BKP.

Ha mpakTuuyeckux 3aHATHAX NPUMEHUTENIBHO K CBOEMY OOBEKTY BBIIOJIHIIOTCS HE00XO-
JMMBbIE pacueThl M 3amoyHAoTcsa Tabn. 1 — 7, cocTaBiseTcsl ypaBHEHHE TEIUIOBOrO OajlaHca M Ha
OCHOBE €ro pelIeHus JUIsl KaKAOro 3Tana BBLICPKUBAHUS TBEPJACIONIETO OETOHA ONpENeNseTcs
TpeOyemMoe KOJMYECTBO TEIJIOreHEPAaTOPOB i1 OETOHUPOBAaHUS (DYH/IaMEHTOB B 3UMHUX YCJIOBH-
AX B TEIUIAKAX.

[Ipu TeXHOIOrMYECKOM NMPOEKTUPOBAHUM MPOU3BOJCTBA CTPOUTENIBHBIX PabOT OJHUM M3
OCHOBHBIX JJOKYMEHTOB sIBJIsieTCsl TexHoyornueckas kapra (TK), koTopast pa3padaTbiBaeTcs Ha Kak
Ha OTJIeNIbHbIE BUJBI paboT, HarIpuMep, pa3padoTKa IpyHTa HIKCKaBaTOpPOM, TaK U Ha KOMIUIEKC pa-
00T, HanpuMep, OETOHUPOBAHUE HECYIIUX KOHCTPYKIMH THIIOBOTO 3TaXa.

TK comepxuT cneayromuue OCHOBHBIE Pa3Ieiibl:

- 0071aCcTh IPUMEHEHHUS;

- OIIMCaHMe TeXHOJIOTMYECKOro mpolecca;

- TpeOOBaHUs K KaueCTBY paboT;

- MOTPeOHOCTh B MAaTepUAIbHO-TEXHUYECKUX pecypcax;
- TeXHUKa 0€30MaCHOCTH U OXpaHa TPYJa;

- TEXHUKO-3KOHOMMUECKHUE MTOKA3aTEIH.

Bce pabotsl, npegycmotpennsie TK, pazaenstoT Ha:
- IOATOTOBUTENbHBIE;

- OCHOBHBIE;

- 3aKJIIOYUTCIIbHBIC.



1. Conep:xkanue pa3aesioB TEXHOJOTMYECKOH KAPTHI.

B pasnene «l[loaroroButenbHbie pabOTh» COOOIIACTCS, KaKUe MPOCKTHBIE, TEXHOIOTHYE-
CKHE€ M pa3pelIuTeNIbHbIe JOKYMEHThl HEOOXOIUMBI JJIs BBINOJIHEHUS PaldoT, Kak JOJHKHA ObITh
MIPOU3BE/ICHAa KOMIUIEKTAIINS CTPOUTEIbHBIX MAaTEPUAIIOB U U3/ENIN, KaK BHIOpPAHbI CTPOUTEIBHBIC
MAaIlIWHbBI, TEXHOJOTHYECKOe 00OPYIOBAaHHE M OCHACTKA, KAK OPraHU3YIOTCS CTPOHUTEIbHAS ILIO-
maaka u paboure Mecra (IJIAHUPOBKA, 3alIUTa JEPEBHEB M KYCTAPHUKOB, YCTPOMCTBO TpaHC-
MOPTHBIX IMyTEH M CTOSIHOK, BOJOCHAOXKEHMSI M KaHAJIW3alluM, SHEProcHaOXKeHHs, yCTaHOBKa
OCBETHUTEJIBHOM ammapaTypbl, IPOTUBOIIOXKAPHBIX CPEACTB, MPEAYNPEAUTEIBHBIX 3HAKOB U IIUTOB
OTPaKJICHUH U T.I1.).

Paznen «IloaroroBuTenbHbIC pabOThD) COACPIKHT:
- CXeMy OpraHu3anuu pabodeil 30HbI CTPOUTEIBHOM IUIOMIA/IKU C YKa3aHWEM 30HbI CKJIaIUpPOBa-
HUSI MAaT€pUaIOB U KOHCTPYKUUI; TPOXOJ0B U MPOE3/I0B; pa3MEIICHUs MAlllUH, MEXaHU3MOB, Jie-
COB, TOJAMOCTEH; OMacHOW 30HBI BOKPYr 3JaHUW U COOPYKEHHUI; pa3MElICHUs CaHUTapPHO-
OBITOBBIX IIOMEIIECHUI;
- CXEMbI paCCTAaHOBKH MalllMH, MEXaHU3MOB U 000PY/I0BaHUSI C IPUBA3KON UX K OCSIM 3/IaHUS WIIH
COOPYKEHHsI C YKa3aHHEM OMAaCHBIX 30H, CHOCOOOB UX OTPaKICHUSI.

B pazgen «IlogroroBurenbHbie pabOTH» MOTYT OBITH BKIIIOUEHBI:
- CXEMBbI TPAHCTIOPTUPOBAHMUS, CKIAAUPOBAHUS U XPAHCHHS] MAaTEPUATIOB U U3JIEIIHIA;
- TpeOoBaHUSI K T€OAE3UYECKOMY OOECIEUEHUIO CTPOHUTENHCTBA, B TOM UHWCIIE BHIHECEHHBHIE B
HaTypy penepHbIE OCEBbIE 3HAKU U BHICOTHBIE OTMETKH;
- JIaHHBIE 00 YCJIOBHSIX MPOM3BOJICTBA pabOT: MO OTKPHITHIM HEOOM, TTO/I HABECOM HJIM TIJICHOY-
HBIM YKPBITHEM, B TEIIJIOM MIOMEIIECHUU;
- TpeboBaHUs K TeMIepaType U BIAKHOCTH MOBEPXHOCTEH, MPU KOTOPHIX BO3MOKHO MPOU3BOJI-
CTBO paloOT, HAPUMEP OTIEIOYHBIX YCTPOMCTB MOJIOB, a TaK)Ke MPUOOPHI M UHCTPYMEHTHI, HE00-
XOJIUMBIE JJIS 3aMepa dTHX MMapaMeTpoB.

B cxembl TpaHcnOpTUpOBaHUSA, CKIAIUPOBAHUS U XPAHEHUS MATEPUATIOB U U3ACIIUNA Clie-
JTyeT BKJIIOYATh:
- TpeOOBaHMS K YCIOBHSIM MIEPEBO3KHU U Tape, MEpeueHb PEKOMEHIYEMBIX TPAHCIIOPTHBIX CPEACTB
Y Tapbl C YKa3aHHUEM HMX OCHOBHBIX XapaKTEPUCTHK M KOJWYECTBA TMEPEBO3MMBIX MaTEPHAIOB U
KOHCTPYKIINI;
- TpebOBaHUs K OpraHU3alluy TUIOMIAIKN CKIAAUPOBAHUS, €€ pa3Mepam, TUITY MMOKPBITHS, YKIOHAM
U K TEMIEPATYPHO-BIAXKHOCTHOMY PEKUMY XPAaHEHUS] MaTEPUAJIOB;
- CXEeMBbI CKJIQJMPOBAHUS COOPHBIX KOHCTPYKIMHA M TONy(haOpHKATOB, MOPSAKA WX 3arpy3Kd H
pasrpy3Ku;

- CXEMBbI CKIIaJUPOBaHUA MaTCpHUAIOB, Tpe6y}onmx 3alMTHI OT MEPCYBIAXKHCHUA UJIU CYXOCTH.



B pazgene «OcHoBHbIE pabOThI» YKa3bIBAETCS, KaK TEXHOJIOTMH CTPOUTEIbHBIX padoT
MOAPA3ACIIAIOTCS HAa TEXHOJIOTHYECKUE TIPOLIECCHI, a TPOLIECCHl - HAa ONEpaIiu, MPOU3BOJUTCS UX
onucanue. OnucaHue TeXHOIOTHYECKOro Mpolecca JOMKHO COIePKaTh:

- yKa3aHUs TI0 OpraHM3aluu PabouMX MECT, BKIIIOYAIONIUE CXEMBI pa3MEIIeHUs padbodynx u
CPEICTB MEXaHU3AIINH;

- MEpONpUITHS IO 00ECIIEUSHHUI0 YCTOMYMBOCTH KOHCTPYKIIMIA M YacTel 37aHuil (COOpyKeHHsI) B
rpoiiecce Bo3BeaeHus (pa3oopkn);

- yCIIOBUs1, 00ECIIeUHBAOIINE TPEOYyEMYI0 TOYHOCTh MOHTaXHBIX padoT;

- TepeuYeHb CTPOUTENHHBIX (TEXHOIOTUYECKUX) MPOIIECCOB, MOCIICIOBATEILHOCTD U CIIOCOOBI BBI-
TIOJIHEHUS] TEXHOJIOTMUECKUX OIepallyii;

- IOPSA0K COBMEIICHHS TEXHOJIOTMYECKUX MPOIECCOB U OINEpalllii BO BpEMEHHU U B MPOCTPAHCTBE
C Y4eToM 0e30MacHOCTH padoT;

- CXEMBI CTPOIIOBKH, YCTAaHOBKH, BBIBEPKH, BPEMEHHOTO M MOCTOSHHOTO 3aKpPEIUICHHSI COOPHBIX
KOHCTPYKLHUH C YKa3aHHEM MapoK HCIIOIb3YEMbIX YCTPOUCTB, UX OCHOBHBIX XapaKTEPUCTHUK, OYe-
PEAHOCTH BBINIOJIHEHUS OTepaIuii;

- CXEMbI BBITMIOJHEHUS CTPOUTEIBHBIX (TEXHOJIOTMUYECKHX) MPOIECCOB YCTPOWCTBA OTIEIBHBIX
KOHCTPYKUUH 3/1aHus (TI0JIBI, OT/AETIKA, KPOBJIA U T.I1.).

Cxembl MexaHU3alUU padoOT pa3pabaThIBAIOT ISl TEXHOJOTHYECKHX MPOIECCOB, B KOTO-
PBIX HCTIONB3YETCsl OOJIBIIOE KOJUYECTBO B3aUMOYBSI3aHHBIX MAIIUH U MEeXaHU3MOB. CXeMbI Co-
JIepIKart:

- COCTaB MaIlIUH;
- YCJIOBHS U Tpa)UKu COBMECTHOM WIIM Pa3HOBPEMEHHOM pabOThI MaIlIUH;
- TIOKa3aTe MPOU3BOJUTENFHOCTH MAIIMH Ha YKPYMHEHHBIA U3MEPHUTENh KOHEUHOW TMPOIYKIIMH

WJTU Ha BeCh 00beM paboT.



2. Onucanne TEXHOJIOTHYECKOT0 MpoIecca

OcHOBHBIE TaHHBIE O TEXHOJIOTMYECKOM MPOIecce MPUBOAATCS B TaduIe 1.

Tab6muna 1
TexHoJI0rMYecKHid mpouece
HaumeHnoBaHMe umocie- O0Bem HanmenoBanune ma- HaumenoBanue HaumenoBanue
JIOBAaTEIHHOCTh TEXHOJO- | pador, IIMH, 000pyIOBaHUS, | CTPOUTEIBHBIX Ma- paboumx, 3arpa-
TUYECKHX OIepanui M2, M°, WHCTPYMEHTA, 3aTpa- | TEPUAJIOB U JCTalieH, | TBHITPY/Aa, 4ei.-4
KT ¥ T.I. | TBI BpEMEHHU,MAII.-d4 | IMOTPEOHOCTH, KT, M,
M U T

B paznen «OcHoBHbIE paOOTHI» IPH OMUCAHUH TEXHOJIOTHYECKOTO MPOLECCa BKIOYAIOTCS:
- TpeOoBaHMsI K Ka4eCTBY MPEAIIECTBYIOIIETO0 TEXHOJIOIMUECKOT0 Mpoliecca (onepanuil), Hanpu-
Mep K KauecTBY KUPIHUYHOM KJIaJKH JJIs IPOU3BOJCTBA IITYKAaTypHBIX pabOT ¢ yKa3aHUEM JIOIyC-
KaeMbIX OTKJIOHEHHH U 3aMepoM (PaKTUUECKUX OTKIOHEHMIA;
- TEXHOJIOTUYECKUE CXEMBI Ipolecca (oneparuii);
- CXeMbl MexaHHu3aluuu padoT (pacCTaHOBKM HAa OOBEKTE MalllMH, TEXHOJOTHYECKOTO

000py/IOBaHUS U OCHACTKH).

3. TpeGoBaHus K KauyecTBY padoT

B pasgene npuBOIATCS KOHTPOJIMPYEMBIE NapamMeTpbl TEXHOJIOIMYECKOro Ipolecca H
oreparuil (onepauuu KOHTPOJISI), pa3MeIlleHue MECT KOHTPOJIS, UCTIOJHUTENN, 00BEMBI U COJEp-
JKaHUE OIepalil KOHTPOJSA, METOAMKA U CXEMbl U3MEPEHUH, MpaBWIa JOKYMEHTUPOBAHUA pe-
3yJITATOB KOHTPOJISL ¥ MPUHATHUS PELICHUH 00 MCKII0UYEeHUH Ae(PEeKTHON MPOAYKIUH U3 TEXHOJIO-
ruyeckoro mpoiiecca. [IpuMeHseMble METOMKHN U CPEACTBa M3MEPEHUH JTOJIKHBI 00ecreunBaTh
JIOCTOBEPHOCTb PE3YJIbTaTOB, YTO TAPAaHTUPYETCS BBIMOJHEHHEM IpPaBWJI U COOJIIOJIEHUEM HOPM
crangaptoB ['ocynapctBenHoit cuctemsl usmepenuii (I'CH).

KoHTposs kadecTBa, mpeycMaTpUBaEMBbIil B TEXHOJIOTMYECKOM KapTe, COCTOUT H3:

- BXOJTHOTO KOHTPOJISI IPOEKTHOW ¥ TEXHOJIOTUYECKON JOKYMEHTALNH;
- BXOJITHOTO KOHTPOJIS IIPUMEHSIEMBIX CTPOUTEIBHBIX MATEPUAIIOB, U3CIIUA U KOHCTPYKIUH;
- OIIEPALMOHHOI'0 KOHTPOJISI TEXHOJIOTMYECKOT0 IIPOLECCa;
- IPUEMOYHOI0 KOHTpOJS KadecTBa pabOT, CMOHTHPOBAHHBIX KOHCTPYKIHMH M 00OpyAOBaHUS,

ITOCTPOEHHBIX 3/1aHUM U COOPYKEHUH;



- o(OpMJICHHS Pe3yJIbTaTOB KOHTPOJISI Ka4eCTBA U MPUEMKH paboT.

OCHOBHBIE JaHHBIC U MMapaMETPBhI, HGOGXOI[I/IMBIG AJI1 KOHTPOJISA, MIPUBOAATCA B Ta6JII/II_[aX; JJIA0IIC-

PALMOHHOI'0 KOHTPOJIA TEXHOJIOTHYCCKOIO MMpouecca, HampuMep, COCTABIIACTCA Ta6JII/II_[a 2.

Tabmuma 2

OlIepaIII/IOHHLIﬁ KOHTPOJIb TEXHOJOI'HYE€CKOT0 IMmpouecca

HaumenoBanue TexHoI0-
THYECKOT0 MPOIIEcca U ero
onepanun

KonTponupyemslii napa-
MeTp (110 KakoMy HOpMa-
TUBHOMY JOKYMEHTY)

Jlommyckaemble 3HaUE-
HUS TlapaMeTpa,Tpe-
OOBaHM Ka4YeCTBa

Crioco6 (MeTos)
KOHTPOJIS, Cpei-
cTBa (TIprUOOPHI)

KOHTPOJIA

BX0oHOW KOHTpPOJIb MPOEKTHOM M TEXHOJIOTHMYECKOM JTOKYMEHTAlUMHM MPEayCMaTpUBAET
MPOBEPKY €€ JIETUTUMHOCTH, KOMILJIEKTHOCTH U TIOJHOTHI, HAIMYUS UCXOAHBIX JTAHHBIX ISl BbI-
MOJTHEHUS] CTPOUTETHLHOTO (TEXHOJIOTUYECKOI0) MpoIiecca, MepeyHs padoT, KOHCTPYKIHUM 1 000py-
JIOBaHUs, [TOKA3aTeNIeH UX KauecTBa.

B texHonormyeckoi kapre cieayer npeaycMaTpuBaTh METO/bI KOHTPOJIS, CPEACTBA, CXe-
MBI, TTPaBUJIA BBITIOJIHEHUSI U3MEPEHUI M MCIBITAaHUH, MpaBuia 00pabOTKH pe3yIbTaToOB U3Mepe-
HUW U UCTIBITAHUY U UX OLEHKH, YCTAHOBJICHHBIC CTAHIAPTAMHU, TEXHUUYECKUMU yCIOBUSIMH.

B paznene cinegyer mpuBeCTH CXe€Mbl BXOJHOTO KOHTPOJIS IMPUMEHSEMBIX CTPOUTEIbHBIX
MaTepuaioB, U3JEINN U KOHCTPYKIIUH; OMEPAIMOHHOTO KOHTPOJS TEXHOJIOTUUYECKOro MPOIecca;
MIPUEMOYHOTO0 KOHTPOJISI KauecTBa pabOT, CMOHTUPOBAHHBIX KOHCTPYKIUM M 000PYyIOBaHUsA, TMO-
CTPOCHHBIX 3[JaHUI U coopykeHui. OCHOBHOE Ha3HaUEHHUE TAaKUX CXEM - MOKa3aTh mpopaldy u pa-
00YMM MecTa KOHTPOJISI KauecTBa.

B pazaene moryt ObITh IpuBEIeHBI (HOPMBI AKTOB HA CKPBITHIE pa0OTHI U MPOMEKYTOUHYIO
MPUEMKY OTBETCTBEHHBIX KOHCTPYKIIMM, a TaKXKe Ha CIauy-NPUEMKY 3aKOHYEHHBIX pabOT u 00b-

CKTOB.

4. IloTpeOHOCTH B MaTepHAJILHO-TEXHHYECKHUX pecypcax
B »TOT pazmen kapThl BKIIIOYAKOTC:
- IepedeHb MAIIMH U TEXHOJIOTUYECKOT0 000pYy10BaHUS;
- IepeueHb TEXHOJIOTMYECKO OCHACTKHU, HHCTPYMEHTA, MHBEHTAps U IPUCIIOCOOJICHUI;

- IepeYeHb MAaTEPUAIIOB U U3JCIIHUMN.



MamuHbsl ¥ TEXHOJIOTHYECKOe 000pyAOBaHHE, TPeOYIOIIHecs AJsi BBINOJHEHHUS CTPOH-

TEJIHBIX MPOLIECCOB U ONEpaIHii, BHIOUPAIOTCS C YIETOM OTEUYECTBEHHOTO M 3apy0eKHOTO OIbITa,

CpaBHCHHA BAapHaHTOB MCXaHH3allUU CTPOUTCIIBHBIX (TeXHOJ'IOFI/ILIeCKI/IX) IMponuccCoB. MammHs! 1

TEXHOJIOTHYCCKOC O60py,[[0BaHI/Ie JOJIDKHBI 00ecneyuTh MIaHOBEIE CPOKH U HOpMAaTHUBHBIC IIOKa3a-

TEJIM KauyecTBa pador.

B nepeune, 3aHocuMoM B Ta0uuIly 3, YKa3bIBalOT OCHOBHBIE TEXHHYECKHE XapaKTEPHCTH-

KW, TUIIbI, MAPKH, HA3HAYCHUC U KOJIMYCCTBO MAIlIMH U 060py;1013aH1/1;1 JJIs1 BBIIIOJIHCHUS TCXHOJIO-

THYECKOro mpoliecca (ornepaium) Ha 3BeHO WK Opurany.

Tabmuua 3
MaumuHbI ¥ TEXHOJIOTHYECKOE 000py10BaHHe
HaumeHoBaHue TeXHOJIO- HaumenoBanue MalInuHbI, TEXHO- OcHOBHasI T€X- Komanue-
THYCCKOro mnpouecca u €ro JJOT'HYECKOI'o O60pyI[OBaHI/ISI, THII, | HUYCCKaA Xa- CTBO

onepanuii

Mapka

PaKTEpPHUCTHKA,
napamerp

HepequL TEXHOJIOTMYECKOM OCHAaCTKH, UHCTPYMCHTA, UHBCHTAPA U HpHCHOCO6J’I€HHI>i CO-

CTaBJCTCA aHAJIOTMYHO MCPCYHIO MalllIMH U TCXHOJIOTUYCCKOIo O6OPYHOB3HHﬂ.

B nepeune, 3anHocumMoM B Tabnuily 4, yKa3bIBalOT OCHOBHBIE TEXHHUYECKUE XapaKTEPUCTH-

KW, TUIIbI, MAaPKH, HA3HAYCHUC U KOJIHUYCCTBO TEXHOJOTHYECKON OCHAaCTKH, MHCTPYMCHTA, UHBCH-

TapAa AJid BBITOJIHCHUS TEXHOJIOTHUYCCKOI'0 IMpo1ecca (onepauHH) Ha 3BCHO HJIN 6p1/1raz[y.

[Tpumep moxbopa MOHTAXKHOTO KpaHa npuBezieH B [Ipunoskenun 3.

Tabmuna 4

TexHoJorn4yeckas OCHAaCTKa, UMHCTPYMCHT, HHBCHTAPb U HpHCHOCOﬁJIeHHﬂ

HanmenoBanue TexHo0-
TUYECKOTr0 MPOLECCa U €ro
onepauun

HaunmMmeHoBaHIE TEXHOJIOTHUECKOU
OCHACTKU,MHCTPYMEHTA, MHBEHTA-
PA UIPUCTIOCOOTIEHUH, THII, MapKa

OcHOBHas TeX-
HUYECKast Xa-
PaKTEepPUCTHKA,
rapameTp

Konnue-
CTBO

HOTpe6HOCTB B Marcprajiax U U3ACINAX IJIA BBIIOJHCHUA TCXHOJIOTUYCCKOTO IMponuccca u

€ro OHCpaLII/Iﬁ B IPpCAYCMOTPCHHBIX o0BeMax OIPCACIIACTCS 11O pa6oqel71 AOKYMCHTAIUU C YUCTOM



JEHCTBYIOIMX HOPM pacxo/a MaTepHalloB B CTPOMUTEILCTBE (B TOM 4YMCIE BEJOMCTBEHHBIX U
MECTHBIX HOPM).

Pesynbrathl pacuera moTpeOHOCTH B MaTepUaax U U3ACIHIX IPUBOATCA B Ta0IUIE 5.

Tabmuna 5
MarepuaJbl U U3/1€JIUsA
HaumeHnoBanue TexHOJIO- HaumeHnoBanue ma- Enununa Hopwma pacxo- | IloTpeOHOCTH Ha
THYECKOTO MPOIIEcca U €ro | TepUajioB MU3AEIUHN, | U3Mepe- Jla HaeTUHHLY | 00BeM paboT

oreparuii, 00beM padboT mapka, [ OCT, TY HUS HU3MEPCHHUS

[Ipu pa3paboTke TEXHOIOTUYECKON KapThl JIsl KOHKPETHOI'O 0OBEKTAa U CTPOUTEIBHOM Op-
raHn3anuy (GUpMBI) B IEPBYIO OY€PEIb MCIIOJIB3YIOTCS UMEIOIINECS B HAIMYUK MAIIHHBI U 000-
pYIOBaHUE, TEXHOJOTHMYECKasi OCHACTKAa, MHCTPYMEHT, MHBEHTaph M HPUCHOCOOJIEHUS, €CIU UX
TEXHUYECKHE XapaKTEPUCTUKU YAOBJIETBOPAIOT TPEOOBAHUSAM CTPOUTENIBLHOIO (TEXHOJIOTHYECKO-

ro) npoiiecca 1 HOpMaTUBHBIX JOKYMEHTOB.

5. Texnuka 6e30MaCHOCTH U OXpaHa TPyAa

Pa3zgen momkeH conep)kaTh NpaBWila, PEIICHUS M MEPOIPHUSTHS, CIOCOOCTBYIOLIME CO-
OJIOZICHNI0O MUHHMAJIBHO HEOOXOTUMBIX TpeOoBaHMN TeXHMUECKUX PErJIaMEHTOB B CTPOUTEINb-
CTBE, IPEAYCMAaTPUBAIOIINX OHMOJOTHYECKYI0, MEXaHUYECKYIO, MTOKAaPHYIO0, IPOMBIIIUIEHHYIO, XU-
MHUYECKYIO, DJIEKTPHUYECKYIO0 0€30IaCHOCTb, a TAK)KE AIEKTPOMAarHUTHYIO COBMECTHMOCTh B YacTH
0e30MmacHOCTH pabOThl K 000PYIOBaHMUSL.

[IpaBuna, pemeHus ¥ MEpONpuUATHs Mo M. 5.6.1 NMpUHUMAIOTCS B LEISIX 3AILUTHI )KU3HU U
3JI0pOBbsI JIIOJEH, UMyIIecTBa (PU3MUECKUX U IOPUAMYECKHUX JIMI, OXPaHbl OKpYXKarollel cpenpsl,
KHN3HU ) KUBOTHBIX U paCTeHHﬁ.

Pa3nen B nenom Oasupyercss Ha TpeOOBAHUSX HOPMATHBHBIX JOKYMEHTOB IO Oe30macHo-
CTH TPYy/Ja U JIOJDKEH COJepKaTh:

- TiepeueHb OINAacCHBIX MPOU3BOJICTBEHHBIX (DAKTOPOB, CBA3AHHBIX C TEXHOJOTMEW U YCIOBUSMH
MIPOU3BOJICTBA paboT, U 30HBI

JeMCTBHS ONACHBIX TPOU3BOJICTBEHHBIX (aKTOPOB;

- PCUHICHUA IO OXpaHE Tpyada U TCXHHUKE 6G3OHaCHOCTI/I, IMPUHATBIC OJId JAHHOT'O CTPOUTCIIBHOI'O

(TCXHOJ’IOFI/ILICCKOFO) npomnecca, mpucMbl Oe30ImacHoM paGOTBI;
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- MCpPOMpUATUA IO obecIeYeHnIo YCTOI‘/JI‘-II/IBOCTI/I OTACIBHBIX KOHCprKLII/II\/'I H BCCTO 34aHHUA B
IIPOLIECCE €T0 BO3BEACHUS WM pa300pKH;
- CXEMBbI IPOU3BOJICTBA PAdOT € YKAa3aHUEM ONACHBIX 30H, YCTPOMCTB U KOHCTPYKLIMHOIpaxie-
HUH, DpeaynpexIaouX HaJn1cel 1 3HaKOB, CIIOCOOOB OCBELIECHUS pab04YHUX MECT;
- mpaBuiia 0€30MacCHON 3KCIITyaTallud MalluH, 000pyJ0BaHUs U UX YCTAaHOBKM Ha pabounxme-
CTax;
- mpaBwia O€30MacHOM SKCIUTyaTallMd TEXHOJOTMYECKOHW OCHACTKH, IPUCIIOCOOJICHUH,
I'py303aXBaTHbBIX YCTPOICTB;
- npaBuJia 0€30MaCHOrO BBHIMOJIHEHUS CBAPOUYHBIX PadOT U paboT, CBA3AHHBIX C UCIOIb30BAHUEM
OTKPBITOT'O INIAMCHU,
- YKas3aHwud 110 IPUMCHCHHUIO MHAUBUAYAJIbHBIX U KOJUICKTUBHBIX CPCACTB 3alllUThI ITPUBBIIIOJI-
HEHHUH CTPOUTEIBbHBIX (TEXHOJIOIMYECKHX) TPOLIECCOB;
- MEPOIIPUATUA 10 IPEAYIPEKICHUIO NOPAKEHUS JIIEKTPOTOKOM;
- MEPONPUATHS IO OTPAHUYEHUIO ONACHBIX 30H BOJIM3U MECT MEepeMELIeHUs TPY30B KpaHaMH.

Paznient mo oxpane okpyxaromieil cpepl 10JKeH 0a3UupoBaThCs HAa TPeOOBAHUAXHOPMATHUB-
HBIX JIOKyMEHTOB U COJI€PIKaTh:
- MCPOIPUATHSA IO CHATUIO U COXPAHCHUIO KYJIbTYPHOI'O CJIOS IIOYBBI;
- MEPONPUATHS [0 FIKOJIOTUUECKU O€30IaCHOM IKCIUTyaTallii MAIlliH U MEXaHU3MOB;
- MEPONPUATHS 110 00ECTIEYSHUIO COXPAHHOCTH 3€JICHBIX HACAXKAECHUMH;
- KOJIOTHUECKUE TPeOOBaHUs K MPOU3BOACTBY PabOT, OrPAHUYMBAIOLINE YPOBEHD MBLIH, IIyMa U
BPEJIHBIX BHIOPOCOB;
- MEPOTIPUATHSI TIO COOPY, YAAICHHUIO WK IepepaboTKe CTPOUTEIBHBIX OTX0/I0B, BOSHUKAIOIIHNX B
nporecce paboT MPU HOBOM CTPOUTENILCTBE, PEKOHCTPYKIIMH UM pa300pKe BETXUX 3/IaHUM;
- TpeOOBaHME K OCHAILEHHIO CTPOUTENBHON IUIOLIAJKM YCTPOMCTBAMH JAJSI MBIThSI KOJIEC
CTPOMTENBHBIX MAIlIHH.

Pa3nen no noxkapHoii 6e30MmacHOCTH JOHKEH 0a3upoBaThCs Ha TPEOOBAHNUSIXHOPMATUBHBIX
JIOKYMEHTOB M COAEpXKaTh:
- pelIeHus 10 KOJIMYECTBY BHE3/I0B Ha CTPOUTENIbHYIO IIJIOMIAIKY, HATMYHUIO MPOE3JI0B TpeOyeMoil
LIUPUHBI, UX KOJUYECTBY U PACCTOSTHUN MEKYy HUMU;
- MEPONPUSATHS [0 IBAKyallMH pabOUMX C JIECOB U BBICOTHBIX COOPYXEHUH;
- p€UICHUA 11O CKIIAAUPOBAHHUIO 'OPIOYUX MATECPHAIIOB;
- TIOPSAJOK BBINOJHEHUs pabOT C TOPIOYMMM MaTepuallaMy, BBIAAYM HapsO0B-JA0MYCKOB HAIpO-
W3BOJICTBO padoT;
- TOPSAO0K MCIIOJIb30BAHUS ANEKTPUUYECKUX KaIOpU(epoB, ra30BbIX TOPENOK,BO3yXOHArpeBa-

TENeH;
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- TIpaBUJIa BBITIOJHEHUS MTOKAPOOMACHBIX padOT (OKPACOYHBIX, C KIESIMHU, MAaCTHKaAMH, OUTyMaMH,
MOJIMMEPHBIMU M IPYTUMH TOPIOYUMH MaTepUAIAMU, OTHEBBIX, Ta30CBAPOYHBIX U MASITBHBIX );
- OCHalIeHHe pabouux MecT (paboueil 30HBI) CPEACTBAMH MOXKAPOTYIICHHS: OOUYKH ¢ BOJIOMH,
Be/Ipa, EMKOCTH C TIECKOM, OTHETYIITUTEJIH,
- CXEMBI DBaKyaluu paboTaIOINX B CIIy4ae BOSHUKHOBEHUS TI0Kapa;
- CXEMBI OITACHBIX 30H C YCTAHOBKOM 3aIIUTHBIX U CUTHAJIBHBIX OTPAKICHUI;, UHAUBHIYAIbLHBIX U
KOJUICKTHUBHBIX CPEJICTB 3alUTHI.

Paznen nomkeH comepkaTh CChUTKA HAa HOPMATHBHBIE IOKYMEHTHI 110 0€30I1aCHOCTH TPY/Ia,
B ToM uMciae Ha ocHoBHble: CHulI 12-03-2001; CHull 12-04-2002; I'OCT 12.4.011-89; I'OCT
12.1.013-78; TOCT 12.1.019-79; TOCT 12.1.030-81%*; TOCT 12.1.004-91*; TOCT 12.4.026-76%;
I'OCT 23407-78; TOCT 12.1.046-85; TOCT 12.3.033-84.

6. TexHHKO-3KOHOMUYeCKHe 0KA3aTe N
B paznene npusondres:
- IPOAOJKUTENBHOCTh BBIIIOJIHEHUS padoT;
- 3aTpaThl TPy/a U MAIMHHOTO BPEMEHHU;
- KaJIbKYJISIHS 3aTpaT TpyAa U MAaIIMHHOTO BPEMEHH;
- rpaduk pou3BOACTBA PabOT;
- CMETHBIE pacueThl 3aTpart.

[TpomomKUTETFHOCT BBIMTOTHEHHUS pab0T W HOPMATHBHBIE 3aTPAThl TPyAa M MAIIHHHOTO
BPEMEHU OIPEIeNAI0TCS HAa TEXHOJIOTHUECKHU Mpoliecc, Ha 00BEKT, Ha KOHCTPYKTUBHBIHN 3JIEMEHT
WIJIA 9acTh 37aHus (COOPYKECHHs) Ha OCHOBE KAJBKYIISIIUI 3aTpaT Tpy/Aa U MATMHHOTO BPEMEHH, a
Takxe rpaduka npou3BoICcTBa padoT.

ITpoaomKUTENTLHOCTD BBITOJIHEHHS TEXHOJIOIMUYECKUX MPOLIECCOB, 3aTpaT TPyAa U MallllH-
HOTO BPEMEHH MOXET OINpPENeNsAThCs MO JAHHBIM CTPOUTENBHOW opraHuzanuu (GupMel) npu
YCIIOBHH, YTO STH TPOIIECCHI BBITIOIHSIOTCS MTOCTOSHHBIM KOJIJIEKTHBOM TIPU COOJIIOCHUN HOpMa-
THUBHBIX TpeOOBaHUI KauecTBa.

Kanpkymsiust 3aTpat Tpyna ¥ MalllmHHOTO BpEMEHH MTPOU3BOIUTCS 110 TabuIle 6.

Tab6numa 6
Kaabkyasiuus 3aTpar Tpyia 4 MAIIMHHOTO BPEeMEHU

HanmenoBanwme 0065- Hopwma Hopma 3atpa- 3atpa-
TEXHOJOTHYECKOTO eM BpeMe- BpeMe- TBI TBHIBpE-
polecca u ero pa- HU pa- HU Ma- Tpynaa MEHH
oTIepaIuii 00T 0oumx, IIHH, pabo- MaIlIVH,

Yen.-d. MallL.-4. Yux, MalllL.-4.

YelL.-d.
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B xanpkynsiuio KpoMe OCHOBHBIX BKJIIOYAIOTCS BCIIOMOTAaTeNIbHBIE MPOIECCHI, HAPUMEDP
pasrpys3ka, packjiaaka ¥ CKJIaJUPOBAHHE CTPOUTEIHHBIX KOHCTPYKIIMI M MaTepUaOB B paboueit
30HE, OpraHu3alus pabouynux MECT ¢ YCTaHOBKOHM M 3aKpeIlJICHHEM CPEJICTB MOAMAIIUBaHUsI, TTPU-
TOTOBJICHHE U T10J]Ja4a PaCTBOPOB U APYTUe BUABI paldoT.

HopwMmbl BpeMenu pabo4ynx ¥ MamiuH MOTYT OBITh pa3paboTaHbl CICHATU3UPOBAHHON Op-
raHu3anyeil (HoOpMaTHUBHOM CTaHIMEH), UMEIOIIEeH COOTBETCTBYIOIIYIO JIMIEH3UIO, MO JAHHBIM
XPOHOMETPaKHBIX HAOIIOJCHUN Ha CTPOUTENbHBIX O0BEKTaX OpraHu3alluu, IJig KOTOpOil paspa-
OaTbIBaeTCs TEXHOJOTUYECKAs KapTa, WK 00bEKTax-aHajJorax Ipyrux OpraHu3aliuii.

3arpaThl TpyJda U BPEMEHHU MAIIMHBI ONPEACISIOTCS MPOU3BEACHUEM 00beMOB paboT (1o
MPOIIECCY MJIM ONEPALUK) U COOTBETCTBYIOIIMX HOPM BPEMEHHU.

I'paduk mponsBoIcTBA pabOT COCTABISACTCS HA OTJICIIPHOM JIUCTE 110 JAHHBIM TAOJIHIIHI /.

Tabnuua 7
IIpoao/KUTEIBHOCTh TEXHOJOTMYECKOI0 mpouecca

HaunmenoBanue TexHono- | 3arpa- 3atpa- CocraB 3Be- | IIpogomxuTenbHOCTD
THYECKOr0 IIporecca U €ro | Thl TBI Ha(Opurajpl), | TEXHOJIOTHYECKOTO
oreparuit Tpyaa BpeMe- gell. mpoliecca, 4, CMEHBI

pabo- HUMa-

quXx, IIIHH,

qen.-4 Marl.-q

[IpoaomKUTENEHOCTh TEXHOJIOTMYECKOIO MTPOLIecca U €ro ONepalnii Onpeaensercs B yacax
(cMeHax) myTeM JeJieHus 3aTpaT TpyJa pabouyux Ha KOJIMYECTBO pabouux B 3BeHE (Opuraje) wiu
yCTaHaBJIMBAETCS 110 BpeMEHH paboThl MALlIMHBI, €CIM OHA SIBJIIETCS BeyIlel B JTaHHOM TEXHOJIO-
TMYECKOM IIPOLECCE.

TexXHUKO-?PKOHOMMUYECKHE TOKA3aTeId TEXHOJIOIMYECKONH KapThl MOTYT OBbITh JOHOJIHEHBI
JIPYTUMH CMETHBIMHU pacueTaMu Ui TaHHOW CTPOHMTENBHON OpraHU3alliy, HapuMep 3apadoTHOM
IUIaThl paboYMX, 3aTpaT Ha MAIUHBI, HA 000PY/I0BaHHE U OCHACTKY, HA CTPOMTENIbHbIE MaTepua-
JIBL.

B pasnene «3akmountenbHpie pabOThD TPUBOAITCS pabOTHI, KOTOPHIE BBHIMOTHSIIOTCS TI0-
Clieé OCHOBHBIX Pa0OT: JEMOHTaXX TEXHOJIOTMYECKOTO 00OpYyJIOBaHUs, yOOpKa U BOCCTAHOBIICHHUE
o0ycTpoiicTBa TeppuTOpUH (IOCaaKa JIEPEeBbEB M KYCTAPHUKOB), CHATHE MPEIyNPEeIUTEIbHBIX

3HaKOB U IIIMTOB, Ol'”pa)I(JIeHI/Iﬁ u T.II.
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7. Oco0eHHOCTH MPOU3BOACTBA MOHOJUTHBIX 7KeJIe300eTOHHBIX pa0oT B 3MMHHMX YCJI0BHSX
B kauecTtBe MeTOZa 3UMHET0 OCTOHMPOBAHUS MPUHUMAETCS OETOHMPOBAaHUE B TeIUIAKax. Jlis
OIIpEEIICHUS DHEPro3aTpaTr Ha pealn3alyilo METOAA BBINOJIHAETCS pacueT

TEIUIOBOro OanaHca JUisl CIeIyIOIUX ITANOoB:
- OTOIPEB MPOMOPOKEHHOI'O0 OCHOBAHUS, B T.U. aPMATYpPHBIX KOHCTPYKIMHA U OnayOKu;
- HarpeB CBEXEYJI0)KEHHOr0 OETOHA J0 TeMIepaTypbl U30TEPMUYECKOTO BbIIEPKUBAHMUS;
- N30METPHUECKOE BbIJICPKUBAHUE TBEPACIOLIETO OETOHA;
- peryaupyeMoe ocTbIBaHHE OETOHa.
JU1sl KaXJ0T0 U3 YKa3aHHBIX 4 3TanoB ONpPeesIoTCs CleAYIOIINE TapaMeTphl:
- TpedyeMoe KOJIMYECTBO TEIUIOBOM dHepruu, Q, kJx;
- IPOJIOJDKUTENIBHOCTD 3Tana, AT, 4ac;
- Tpebyemasi MOIIHOCTh TETJIOBOTO BO3zeicTBus, P, KBT.
Jran 1.
OTorpeB NpoOMOPOKEHHOI'0 OCHOBAHUS, B T.4. apMaTYPHbBIX KOHCTPYKLUH U ONaTyOKH.
Ha nepBoMm srarme 3aTparsl TEMI0BOW SHEPIUU PACXOAYIOTCS Ha:
- OTOTPEB MPOMOPOKEHHOT'O OCHOBAHUS HA TITyOnMHY rpoMep3anus Qu1;
- oTorpeB OeTOHHOU MoAroToBKU Q12;
- OTOTPEB APMATYPHBIX KOHCTPYKIMH Q13;
- otorpeB onanyOku Qus;
- IOTEPHU TeIIa B OKpYKaromryto cpeny Qis.

I'my6uny npomep3aHusi ocHOBaHUs NpuHUMaT 1o [Ipunoxenuto 1. TommmnHy OeTOHHOWUNON-

TOTOBKH BKJIIOYAIOT B TNTyOUHY MTPOMEp3aHusI.
DHepro3aTparsl Ha OTOTPEB apMATYPHBIX KOHCTPYKIIMHA OMPEACIIAIOT 1o (hopmyIie:
Q13 = C3m3'AT, (1)
Cs — yenpHas TEIIIOEMKOCTh apMaTypHOU cranu, kJ[x/(kr °C);
M3 — Macca apMaTypHOU CTaJId, MPUHUMAETCS TI0 pabOoUnUM YepTexaM, MIPU OTCYTCTBUH JAHHBIX —

70 xr/™m°;
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AT = Tx — Tu — pa3HOCTb MEXKIY KOHEUHOW M HadalbHOU Temneparypoil, Tk npunumaercs 5°C,

Tu — cpennsis TeMneparypa ssHBapsi peruoHa cTpouTenbeTBa, npuauMaercs mo CIT 121.13330.
DHepro3arparsl Ha OTOTPEB OMATYOKH OMPEILIISIOT 10 hopMyIIe:
Q14 = Cama'AT, (2)

C4 — ynenpHas TeIIOEMKOCTh MaTepuaia onainyoku, k[ x/(kr °C);
M4 — macca onanyoku, npuaumaercs no [I1P, mpu orcyrcTBum ganusix — 40 KF/MZ.BHepm:«:ana-
TBI HA OTOTPEB OETOHHOM MOATOTOBKHU OMPEIEIISIOT M0 (hopMyIie:

Q12 = Comz2'AT + Canrman'AT2 + C2smzs'AT2 + QL + C2sma22s'AT3, (3)
C2 — ynenbHast TEMI0EMKOCTh MUHEPAJIbHON COCTaBIIsIONIeH 0eTOHHOI moarotoBkH, K/ x/(kr °C);

M2 — Macca MHHEpAnbHOM COCTaBIsAIoNIel 6eToHHOH moAroToBky, puauMaerca 2200 kr/m3, Ton-
IIMHa OETOHHOW MOJArOTOBKHU NMPUHUMAETCS M0 padounuM 4epTexam, IPU OTCYTCTBUH JaHHBIX

— 200 mmMm;
AT — o ¢.(2);
C,,— ynenbHas TEIUIOEMKOCTH Jibaa, kJx/(kr °C);
M2, — Macca JIbJa, mpuHEAMaercs 50 kr/m° GeToHa;
C2¢— ynenbHas TeII0eMKOCTh BoJIbI, KJk/(kr °C);
M2, — Macca BozIbI, mpuHEMaeTcs 50 kr/m® 6eToHa;
AT2 =0 — Tw, T, —1o ¢. (1);
M226— Macca BOJBI MOCHE TAsHUS Tbaa, npuarMaetcs 100 kr/m® 6eTona;
C2s — yaenbHas TemoeMKocTb Bobl, K/x/(kr °C);
M2, — Macca Bobl, mpuHUMaetcs 50 Kr/M° GeToHa;
AT3 =Tx— 0, Tx—mo ¢. (1);

QL = (qLmi — 3HEPro3arparbl HA TAasgHUC JIbAA, TAC (L — YACIbHAs TCIJIOTA IJIABJICHHUSA JIbJA,

kJK/KT;

DHeprosarparsl Ha OTOIPEB MPOMOPOKEHHOT0 OCHOBaHUS Q11 onpenensior no GopmynaM, aHano-
ruuHbM @.(1) — ¢.(3). JlaHHBIE 0 BOAOHACHIIIEHHOCTH IPYHTA MPUHUMAIOT 110 JTAHHBIM T'€0JIOTH-

YECKUX I/IBBICKaHI/II\/'I, 100 1o CIIPpaBOYHBIM JTaHHBIM.
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DHepro3aTparsl Ha MOTEPH B OKPYKAIOLIYIO Cpely ONPEelsioT 1o Gopmyie:
Qs = qs’A"AT Ar = Qs1'4r, (4)

riue
- TEIIoBO# MOTOK (s uepe3 1 M? TeHTa Temnska Npu mepenaje Temneparyp 1°C ompenensior 1o

dopmyne (Br/m?°C):

1
= ’4
g == @

- TEPMHYECKOE COITPOTUBIICHUE TEHTA ONpeaesisitoT o Gopmysie (M2 -°C/BT):

R=1,6,1,(0)
0 PR

[25:]

rae as = 9,5 + 0,07AT - ko3 unrieHT TeriooT auu BHyTPEHHEH TOBEPXHOCTH TEHTA,

AT = Tsos — Tu, Tsos— TeMIEpaTypa BO3AyXa BHYTPH TEIUIAKA, Ha CTaJUM OTOrPEBa MPUHHUMA-

erca 25°C, T, — Temmeparypa IOBEPXHOCTU TEHTA, IIPUHATH PABHOM TEMIIEPATyPE Hapy»KHOIO

BO3yXa,

as= 5,6 + 4v - K0dOPPUIUEHT TEIIOOTIAYN HAPYKHOM MOBEPXHOCTH OrPa)KAAIOIIEH KOHCTPYK-

uH. (Vv — CKOpOCTh BeTpa, M/c, MpuHATH 1o ganHbiM CIT 121.13330).
Benuuunoit 8/A npenedperaem;

A — mionazp tersika (M2);

AT — IPOJIOJDKUTENLHOCT TIEPBOTO 3Tarna, (4);

AT = 25— Ty, °C.

ITpomoIKUTETBHOCTh OTOrPEBA MPOMOPOKEHHOTO OCHOBAHUS OIPEAEIISIOT IO (GopMyIIe:

Q11+0Q12+0Q13+0Q14
Ar; = , (6)
a'Ag‘ATg
rae Ao — IJIomraab HOBCpXHOCTI/I OTOFpeBaeMOFO OCHOBAaHMU1, MZ;

AT, — pa3HOCTh TEMIEPATYPhl TEIJIOHOCUTENS WU OCHOBAHMS, TEMIIEPATypy OCHOBAaHUS NPHUHSITh

paBHO# cpenHeMy apudmerndeckomy 3HaueHust AT B ¢.(1);

o — KO3(pPUIMEHT TEIUIO0TJAa4YM TEIUIOHOCHUTENS OCHOBaHUIO, @ = 9,4 + 3,7'v, T1ie V — CKOpOCTh

BO3/yXa BHYTPHU TEIUISKA, IPUHATH 3 — 4 M/C.

OOu11e sHEepro3aTpaThl Ha IEPBOM FTAIIE ONPEEIISAIOTCS MO hopMyie:
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Qr = Q11+ Q12 + Q13 + Q14 + Q1s. (7)
Heo6x011Mas MOIIHOCTH TEILIOTEHEPATOPOB Ha IIEPBOM JTAIlE ONPEAENIeTCs 110 GopMyJIe:

Q
p =2 (8)
0,8-Acy

Jram 2.

Harpes cBexeynoskeHHOro 0eToHa 710 TEMIEPaTypbl U30TEPMUUECKOTO BbIIEP)KUBAHHUS.

Ha BTopom 3tamne 3arparhl TEIIOBOM SHEPTUU PACXOAYIOTCA Ha:

- HarpeB OCHOBAaHUS U OETOHHOU MOATOTOBKU Q21;

- HarpeB CBeXeynokeHHOro 0etona Qz;

- HarpeB apMaTypHbBIX KOHCTPYKIMA Q23;

- HarpeB onainyoku Q24;

- IOTEepU TEIIa B OKpYKarolyto cpeny Qos.

[TpoaomKUTENEHOCTh BTOPOTO dTama OMpeesieTcs U3 CIASAYIOIINX COOOpaKeHHI:

- CKOPOCTh TIOTheMa TeMITePaTypPhl CBEKEYIOKEHHOT0 OETOHA HE JJOJDKHA peBbImaTh 5°C/4;

- HCO6XO,I[I/IMOC KOJIMYCCTBO TCIJIa IJIA HArpeBa CBEIKCYJIOXKCHHOTO OcToHa JOJIKHO OBIThIIC-

pE€aaHO TCINIOHOCUTEIIEM 34 BPEMA BTOPOT'O 3Talla:

Q
AT” = # : (9)
a'Ac'ATC

TeMnepaTypy BO3/1yXa BHYTPH TCIIAKA Ha CTaAUU H30TCPMHUYCCKOI'O0 BBIACPKUBAHUSA PEKOMCH-

nyeTcs NpUHATH B npenenax 35 — 40°C.

Hepezl Ha4YaJIOM HarpeBa CBCIKCYIIOKCHHOI'O OcToHa HCO6XOI[I/IMO 3alllUTHUTDL €ro OT HUCIIApCHUA

BOJBL.

Brinenenuem Termia TBCPACHOIIUM O0eTOHOM Ha CTaAuU Harpepa 40 TEMIICPATYPbl U3OTCPMHUYCCKO-

'O BBIACPKUBAHUSA HpeHe6p €racM.

OHeprozarparbl Ha MOTEPU TEIJIa B OKPYKAIOLIYIO CPENy, HArpEB apMaTYpPHBIX KOHCTPYKLHH H

onany61<1/1, Harp€B OCHOBAaHUA U OeToHHOI IMOATOTOBKH PaCCYHUTHIBAIOT aHAJIOTUYHO IMEPBOMY OTa-

my.
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DHepro3aTpaThl HA HATPEB CBEXKEYI0KEHHOTO 0eToHa ONpEACIIAOT 110 q)OpMy.]'IeZ
QZZ = CumwATc + C2sms’ AT, (10)

rac Cu— yaciabHasa TCIIJIOEMKOCTDb MHHepaHBHOﬁ COCTaBJ'IﬂIOHIeﬁ CBCKCYIIOXKECHHOI'O 6CTOH3,

kJx/xr °C;
My — Macca MUHEPATbHOH COCTABISAIONIEH CBEKEYT0KEHHOTO OeToHa, mpuruMaeTcs 2250 kr/m>;
M — Macca BOJIBI B COCTABE CBEKEYIOKEHHOT0 6eToHa, npuHuMaeTcs 170 kr/m>;
ATc = Tu— 5.
OO01mmue 3HEepro3arpaTsl Ha BTOPOM 3TaIle ONMPEAETSIOTCs o Gopmyre:

Q= Q21+ Q22+ Q23 + Q24 + Q2s. (11)
Heo0OxommMast MOIITHOCT TEIUIOT€HEPATOPOB HAa BTOPOM JTaIle ONPEAesAeTCs 1Mo popmyIie:

0
py=—"—(12)
0,8:4c2

Ortan 3.
N3oTepmuueckoe BoICpKUBaHUE OTOHA.

Ha Tpethem aTame 3aTparhl TETIOBON YHEPTUU PACXOAYIOTCS Ha:

- TOTEPH TETIa B OKPYKaroIIyto cpery Qss.

Ok3oTepMueil 6eToHa Ha TpeTbeM JTane npeHedperaem. [IpooKUTENBHOCTE TPETHETO
JTana OMNpeNeNseTcs U3 yCIOBHUS, YTO CTENEHb 3PEJOCTH OeToHa oOecrneyuT TpedyemMyro Mpou-
HOCTh K MOMEHTY OKOHYaHUs mporpesa. [IpuMep pacuera npoomKUTeIbHOCTH H30TEPMUIECKOTO
BbIJIepKUBaHMs puBeeH B [Ipunoxenun 1.

Heo6xoanMasi MOIIHOCTh TEIJIOI€HEPATOPOB HA TPEThEM dTare orpeensercs 1no Gopmy-

JIC:

Q!
p =l (13
I 6 8.4c5

Jran 4.
Perynupyemoe octeiBanue OeTOHa.

Ha YCTBCPTOM ITAIIC 3aTPATHI TEILJIOBOM OHCPIUHr paCXOAYIOTCS HaA:

- TOTEPH TETIa B OKpYKaromryto cpery Qus.
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Dk3o0TepMueii 0eToHa Ha 4eTBEpTO 3Tane nperedperaeM. IIpo1omKUTENbHOCTh YETBEPTOTO
JTana OmpenesieTcss U3 yCJIOBUA, UYTO CTENEHb 3peJocTH OeToHa obOecreuuT TpedyeMyro Mpod-
HOCTb K MOMEHTY OKOHYaHHUs mporpesa. [Ipumep pacuera mpogomKUTEIBHOCTH PETYIUPYEMOTO
ocTeIBaHus npuseeH B [Ipunoxenun 1.

Heo6xoarMasi MOIIHOCTh TETJIOTEHEPATOPOB Ha YETBEPTOM JTare ornpeaensercs no ¢op-
MyJe:

Qv
P, = . (14)
v 0,8-Acs

[Toxbop TemmoreHepaTopoB MPOU3BOAUTCS MO MAKCUMAIIBHON TpeOyeMol MOIIHOCTH I10

YKa3aHHBbIM BBIIIC 3TallaM.
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MNPUJITIOKEHME 1

"OnpezneneHne CTETIEHH 3peIOCTH OeTOHA U 3a/1aHKe TpadrKa BbLACP)KUBaHUS "

Bpemst n30TepMUUECKOro MporpeBa U OCTHIBAHUS OTIPENENIAIOTCS UCXO0/Is U3 TPeOOBaHMIT10-

CTHKEHHUS OETOHOM K KOHILY BBIIEP>KUBaHUS TpeOyeMOoil IPOYHOCTH.

OO11ee KOJIMYECTBO TPATYCco/9acoB omnpeaensercs no Gopmye:( Iporpes, BhIISPKUBAHKE,

OCTBIBaHHE) OTpeIesieTCs 1Mo hopmyIie:

_R _ : _ 0
oy = 215 k(36)~107, %

L (3B) = 30+107 ~ 7
" 21,5

3b = e’ —3penocts 6eToHa [Ipunuma-
eM npouHocTh OeToHa 30 %R — npu-
HUMaeMasi IpoYHoCTh OeToHaR —

MPOYHOCTH OeToHa 28 CyT.

7 /N

Z5YL b

\5_9

G 52 >S4
S7

1 — IIpenBapuTenbHOE BIIEp)KMBaHKE (MpuHUMaeM 1,5 gac )

2 — Iloapem Temmieparypsl (3°C B gac, T.e 10 gacoB)

3 — U3oTepmudeckoe BeIIEpKUBAHHE

4 — Perynupyemoe octbiBanue (4°C B yac, T.¢ 7,5 4acoB 10 tnep = 5°C)
S1+S2+S3+5S4 = 36

S3=35-S81-S2-84=¢e7 -7,5-200—-150 = 739,13
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x=S3/t=739,13/35=22 4

CredosamenbHo 00uas RPOOOINCUMENbHOCb 8blOCDAHCUSAHUSL DABHA.

1,54+ 10y + 224+ 7,5y =41y
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MNPUJIOKEHHUE 2
"[Toxacyer KoaMYECTBA TEIJIOTHI U1 MMO00Pa TETUIOTeHEPaTOPOB"
VYpaBHeHnue sHeprodamanca: Y Q3= Qm
QQ3- 3aTpatThl KOJIMYECTBA TEIIa Ha 00OTPEB;
Qn- KOJTMYECTBO TEIJIOTHI OT HCTOYHUKOB MOCTYTUICHUS TEIUIA
YpaBHeHMe dHeprodaganca JJsi NepBoro ramna:
1. OTtorpeB ocHOBaHUS
AT=5-T¢p =5-(-8) = 13°C, rae Tcp- cpeaHECyTOUHAS TEMIICpATypa
C- ynenbHas terioeMkocTh (kx/(kr °C)
€1=0,85 x/Ix/(xr °C) — nns rpyHTa
€2=0,85 k/[x/(kr °C) — 1151 MOATOTOBKY 1O/ (hyHJAMEHTBI
Cn=2,1 xJIx/(xr °C) — myist mbaa
Cs=4,19 xJIx/(xr °C) — 17151 BOJIBI
A= 330 (xI>x/Kr) — ynenpHas TEII0Ta TUIaBIEHUS JTbAa
mi,mz - Macca rpyHTa, MOAroTOBKU; M=V - p (Kr)
ma= ms=0,15m1+ 0,05m2

ma=ms=100155,66 kr + 1278,72 xr = 101434,38 kr

p — wioTHOCTR(1st rpyHTa-1500 Kr/M3, 15151 moaroToBKH -1850 Kr/M3)
Q11=C1m1-AT + C2m2-AT

Q11(mo Havasia Tasiuus Jabga) = 0,85 kJx/(kr °C) - (0,3m - 162,34m - 9,14m - 1500 kr/m3) - 13°C
+ 0,82 xJIx/(xkr °C) - (0,2m - 1,6m - 1,6 m - 1850 xr/m3) -13°C - 27mT

= 7660730,96 x/Ix

Q12(tasguue abaa)=Cama-AT + mah

Q12=101434,38 kr? - ( 2,1 x/Ix/(xr °C) - 8°C + 330 x/[x/xr) = 35177442,92 xJIx

Q13(moporpes rpyHTa U BoAbl)=Csms AT
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Q13= 4,19 xJlx/(xr °C) - 101434,38 - 5°C = 2125050,26 x/lx

Q1=Q11+Q12+Q13= 44963224,14x 1k

2. OtorpeB onamyOku

(3=0,49 x/Ix/(xr °C) — nns onainyoku

Son= 174,96 M2- 1uI0IIa1b BCEH OManyOKH

m3= 50kr - 174,96 m2= 8748 kr

02=C3'm3-AT

Q2= 0,49 kJIx/(kr °C) - 8748 kr - 13°C =55724,76 xIx
3. OTorpeB apMaTypHbIX KOHCTPYKIIUA

Q3=Cs4masAT

C4=0.49 x/Ix/(xr °C) — s apMaTypsl

m3= 75kr - 47,75 m3= 3581,25 kr

Q3= 0,49 x/Ix/(xr °C) - 3581,25 kr - 13°C = 22812,56 x/{x

4. Tlotepu B OKPYXAIOIIYIO CPETY

R =
0

.0 o
+9 4 1 (m2-°C/Bt) — TepMHYECKOE CONPOTUBIIEHHE OTPAKAAOIIEH KOHCTPYKIIUH

1
a A o
as = 9,5 + 0,07AT - k03P PUIUEHT TETUTOOTIaYN BHYTPCHHEH MOBEPXHOCTH OTPaKIAIONICHKOH-

CTPYKIIUH.
as=9,5+0,07-17=11,31

as= 5,6 + 4v - K0dQPUIHEHT TEIIOOTHAaYN HAPYKHOH TIOBEPXHOCTH OTPaKIAroIIeH

KOHCTPYKIIHH. (V — CKOPOCTh BETpa )

an=56+4-3=176

A=0,17 (M2 -°C/BT) — K03 PHUIHUEHT TEIUIONMPOBOAHOCTH Ope3eHTa
6=0,006 (Mm) — TOMNIIIMHA TIOJIOTA

Ro=1/11,31+ 0,006/0,17 + 1/17,6 = 0,22

Qo=1/Ro= 1/0,22= 4,55 (BT/m2 -°C)
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Qos=Qo - A-r-AT

Qs=a-1-A-AT1

AT1=Tenyrp - 4°C, tae Tenyrp - Temneparypa BHyTpH Temsika ( 25°C )
AT1=25°C -4°C =21°C

A — wtomazap Tersika (M2)

T — IPOIOJDKUTEIBHOCTD Tporiecca (1)

Qo5=4,55 (Bt/M?2 -°C) - 1339,06M2 - 108y - 33°C= 21714464,77 xx
Q5=17,6 (Bt/m?% -°C) - 1084 - 1339,06 m?2 - 29°C = 73813272,19 xdx

5. OnpeneneHI/Ie MMPOOOJIDKUTCIIbHOCTHU OTOI'PEBA

7= Q1402403
a-A-AT>

a=95+0,07-AT2=95+0,07-33=1181

25°C—(—=8°C)+25°C—5°C
AT, =22 2“ =265 °C

1 = 4963224, 14/lx+55724,76K/bic+22812,56 Kb

~ 108 g
11,81-902,75mM2-26,5 °C

YpaBHeHue 3Heprodaanca 1Jst BTOporo 3ramna:
Harpes cBexeynoxeHHOro 0eToHa
Q=07+ Qs + Q9
Q7 — noTepu B OKPYXKAIOIIYIO CPEAy
(s - TennooTAaYa B OCHOBAaHUE U TPYHT
Q9 — HarpeB Bo3/1yxa B TeIUIsIKe ( C y4ETOM TPOSKPaTHOr0 0OMEHa B CYTKH )
Q7 = Qon *+ Qapu * Csanomn T Crogm T Qocuos Qe nosepxrocrn
Qon = Con * mMon- AT
Con=0,49 x/Ix/(xr °C)
Mon = 8748kr

AT =35°C-5°C =30°C



Qon = 0,49 xJIx/(xr °C) - 8748 kr - 30°C = 128595,6 xJIx
Qapm = Capu * Mapy AT

Capm= 0.49 xJ[x/(xr °C)

Mapu = 3581,25 kr

Qapm = 0.48 x/Ix/(xr °C) - 3581,25 kr - 30°C = 51570 kJIx
Qsanons= Csanomn * Msanomn™ AT

Csanomn = 0,85 x/Ix/(xr °C)

Maanonn = Memecn - Meogm = 114600 kr — 8117,5 kr =106482,5 xr

Memeen = 47,75 M3 - 2400 xr/m3 = 114600 kr

Meogm = 47,75 M3 - 170 xr/m3= 8117,5 kr

Qsanom= 0,85 x/Ix/(xr °C) - 106482,5 xr - 30°C = 2715303,75 xJIx

QBO[LbI = CBO/I[])I " Mpoppr’ AT
Ceoznt = 4,18 KI[)K/(KF OC)

Qsomm = 4,18 xJIx/(xr °C) - 8117,5 kr - 30°C = 1017934,5 xJIx

QOCHOB = Crogar * Muoar- AT + CrpyHTa * MrpyuTra’ AT ( AHAJIOTUYHO Hl)

Qocnos = 0,82 xJx/(kr °C) - (0,2m - 1,6m - 1,6 M - 1850 xr/m3) -30°C - 27wt + 0,85 xJIx/(xr °C) -

(0,3M - 162,34M - 9,14m - 1500 kr/m3) -30°C = 6501012,48 k[T + 17026462,71 [Tk =
23527475,19 kI

Q. TOBEPXHOCTH — Qo A-r-AT
Qc nosepxiocrn = 4,55 (Br/M? -°C) - 1339,06m2 - 104 - 31°C = 1888744,13 k]lx

Q7 = 128595,6 klx + 51570 k/lx + 106482,5 kllx + 2715303,75 x/lx + 10179345 x/Tx
23527475,19 ]Ik = 27547361,54 I

Qs=o-1-A-AT3

A — tomazas rpyara (828,163m2)

+
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=9,5 + 0,07 - AT3= 9,5+ 0,07 - 36,5 = 12,055 (B1/mMMm -°C) — k02 puueHT Teruionepenayu ot

BO3/yXa

35°C—(—=8°C)+35°C—5°C
AT, =2 2’ = 36,5 °C

Qs= 12,055 (Br/M2 -°C) - 104 - 828,163 M2 - 36,5 °C = 3643979,31 x/[x

Q9= Chosnyxa * Maospyxa” AT4 * 3
Ceosayxa= 1,01 xJIx/(kr °C)
Meosayxa= Vosayxa * Prosayxa = 2262,24 M3 - 1,225 kr/m> = 2771,24 kr
AT4=35°C-15°C=20°C

Qo= 1,01 xJIx/(xr °C) - 2771,24 xr - 20 °C - 3 = 167937,14 x/Ix

Qu=27547361,54 xJIx + 3643979,31 xJIxx + 167937,14 xJIxx = 31359277,99 Ik
YpaBHeHHUe Heprodaanca J1Jsi TpeTbero dTamna:
H3oTepmuueckoe BhIICPKIBAHHE
Q= Q1o + Q11 +Q12-Qp1
Q10 — MOTEpH B OKPYKAIOIIYIO CPEIY
Q11 - TeroOTIAYa B OCHOBAaHHUE M IPYHT (TIpeHeOperaem )
Q12 — HarpeB BO3/yXa B TEIUISIKE (C YIETOM TPOSKPATHOTO 0OMEHA B CYTKH )
Q»1 — TeTIOBBIICTICHHE TBEPACIOIIETO OETOHA
Quo=Qo-A-r-AT

Q10 = 4,55 (Bt/m?% -°C) - 1339,06M2 - 22y - 42°C = 5629676,05 x/Ix

Q2 = CBosayxa " Mpospyxa’ ATs -3
ATs = 35 °C — (-8 °C) = 42 °C

Q12 = 1,01 x/Ix/(xr °C) - 2771,24 xr - 47 °C - 3 = 394652,29 ]Ik

le = QueMeHTa * MuemenTa Veerona - 0,3: 250 - 350 - 47,75 . 0,3 = 12534375 KI[)K

Q= 5629676,05 x/Ix + 394652,29 x/Ix — 1253437,5 x/Ix = 4770890,84 x:x

YpaBHeHHe YHepProdaaanca 1Jisi 4eTBEPTOro dTamna:
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Q=013+ Q14+ CQ15-0p2
Q13 — MOTEpH B OKPYKAIOIIYIO CPEIy
Q14 - TemjaooOTAaYa B OCHOBaHHE U IPYHT (TMpeHeOperaem)
Q15 — HarpeB BO3/lyXa B TEIUIAKE (C YIETOM TPOCKPATHOTO OOMEHA B CYTKH)
Qb2 — TETUIOBBIZICIICHHIE TBEP/ICIOIIETO OeTOHA
Q13=Qo-A-r-AT

Q13 = 4,55 (Bt/m?% -°C) - 1339,06M2 - 7,54 - 20°C = 913908,45 x/Ix

Q2= CBOB/ILyxa " Mpozpyxa’ ATg -3
ATs =35°C-5°C=30°C

Q15 = 1,01 x/Ix/(xr °C) - 2771,24 xr - 20 °C - 3 = 167937,15 Ik

QbZ = QueMeHTa * MuemenTa Veerona * 0,2: 250 - 350 - 47,75 : 0,2 = 835625 KI[)K
Qv =913908,45 x/Ixx + 167937,15 xJIx -835625 k]Ix = 246220,6 k/Ix

IMondop TensioreHepaTopoB

—91 4504176146 =521316,68 K[[x/a—144,1 KBt
0.8xc1 0.8x108

C2__31359277,99 =3919909,75 k/I»x/a—1088,86 kBt
0.8xc2 0.8%x10

9 —477089084 =271073,34 xJl/u—75 kBT
0.8xc3 0.8%22

—Q4=2462206 =41036,77xlk/9—>12kBr
0.8%ca 0.8%7,5

MaxkcumasnbHbIe 3aTpaThl Ha 2-OM y4acTKe
[IpuarMaem 7 TemaoreHepaTopoB:
Master BV685E momnaocThio 220 kBT (110 MactopTy)

(220 kBT*0,8)*7=1232 kBt > 1088,86 kBT
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MMPUJIO)KEHHUE 3
IToxGop MOHTAKHOTO KpPaHa M0 TPedyeMbIM MapaMeTpam
[TonGop KpaHa OCYIIECTBIIAETCS IO OCHOBHBIM TEXHUYECKHUM I1apamMeTpam:

1) Tpy30M0abEMHOCTD:

Q=0r+0en+0g

rze, (r—MakcuMaibHas Macca nognuMaemMoi kouerpykiuu (Lut omany6xu 1,2 x 1,1 m);

Jrn —Macca rpysosaxBaTHoro npucnocoosienns (1,06tT. Tpasepca I[TH [IpomcTanbKoOHCTPYKITHS )
Jg—Macca AonoJHUTENbHBIX yeTpoiicTB (0.1 T);

Q=0,6 +1,06 + 0,1=1,76 m;

2) Bsicora moabpemMa Kproka:

H:h0+h6+hk+ hc y

rac ho— BBICOTA OIIOPHBI, HA KOTOPYIO YCTAHABJIMBACTCA KOHCTPYKIUS OT YPOBHS CTOSIHKH KpaHa (1

)

he- 3amac mo BeicoTe, MPUHMUMAEMBIi 110 TeXHUKE Oe3omacHocTH (1M)
hk-nnuHa o BeicoTe npeaMeTHoro rpysa (0,3m)

hc —pacuerHas BricOTa CTPOMOBKH (2 M)

H=1+ 1+ 0,3 + 2=4,3m;,

3) BBUIET KPIOKa

Lkp.tp = (a+d)( H+hn+hm)/( hn+hc) + C

a — pacCTOsTHHE OT IIEHTPa CTPOIIOBKH MOHTHPYEMOT'O 3JIEMEHTA JI0 Kpasi IOAHUMAEMOTr0 TPy3a, M;
d — mouTaxHsI# 3amac(0,5);

hn — BeicoTa monmcnacra(2m);

hm — BbIcoTa mapHupa crpensi(1,5m);

C — paccTosiHuE OT BEpTHKAJIbHOW OCH TIOBOPOTA KpaHa JI0 MapHupa ctpel ( 2m);

Lxp.tp =9 M

Vcxons u3 MoTyd4eHHBIX MapaMeTpoB, mpuHuMaeM kpaH KC-45734-19 ¢ napameTrpamu:

* IPY30MOABEMHOCTD — 8 T
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* BBICOTA MOIbeMa Kproka — 17 m

* BBUIET Kproka — 16 m

A 3oma paborm 240° =
Lycon 7. 2.3#\‘ Hporusorec 4,01.% ; 26
(2.37) 237 Macen 6x6 § 2
{2.31) . :
2.0t f-1-22
C 19,0 » 6.07 (1.77) 2
-Tpeaa 190 m i 5,97 (5.97) =3 20
“’\ 4,57 (4,57)
Crpeaa 17,0 8,07 3,67 18
Ctpeaa 17,0 m S~ \ (32m
(8.07) ¢ gr™w. \
3,07 (2.37) : 16
(681) 8, 21\ X 1,37
CApanh 10 12,07, (4.71) 4, 267 (177)  (0.67) 14
(1201)" (3.21) ~
s 34T N 12
(1.21) 807 (2.31) 231(1 ) 2T
Crpesa 9.0 m 16,01 (6, 01-) (0,57) 10
(1607 (1 m zom 1)
1401’(140T) (38’1’) % ' 1,17 8
9,31 (7 m “ 5') ;
8,07 (5. 3")\ (2 GT) . b19T 1,072
231 (1,01) 4
A 377
6,87 (4,57) (2,27) (1.31) .
Buuier,

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28

* B cKOGRAX YKA3aHA IPY3000I6eMHOCTE B 0a3080i KOMILIeKTAURH (563 TPOTHBOBECOB)

Panuyc onacHoit 30HBI:
Lo.m.=lmax+0.Im+lotn+lmax.rp e,
Imax — MakcHMasbHBIH BBIJIET CTPEJIbI,
0,1 M — MOHTAaXHBII 3arac ,
lotn — munumansHoe pacctosiaue otiera( P/1-11-06-2007) ,
Imax.rp — MakcHMaIbHBINA TabapuT Tpy3a.

Lom=16+0,1+55+12=228m
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