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BBenenue

Teopernyeckas yacThb

KoHCTpyKklIMM MOHOJIUTHBIE OETOHHBIE M JKEIE300€TOHHBIE (Jlajiee TaKkKe —
KOHCTPYKLHH) B POMBILJIEHHOM U IPAKJAHCKOM CTPOUTENBCTBE UCIOJIB3YIOTCA MPU
BO3BeNIeHUU (PyHIAMEHTOB, MTOA3EMHBIX YacTeH 3MaHUI ¥ COOPYKCHHIA, CTEH, KOJIOHH,
MEPEKPBITUI U SIAEP KECTKOCTH 34aHUM, B T.4. TOBBIIEHHOM 3TaKHOCTH. [Ipu npruemke
3aKOHYEHHBIX JKEJIE300€TOHHBIX KOHCTPYKUMWA, B T.4. MOHOJHUTHBIX, K HUM
NPEIbSBISAIOTCS TpeOOBaHUSL MO TPOYHOCTH, KECTKOCTU, TPEIIUMHOCTOMKOCTH W
JOJITOBEYHOCTH. BoO3BeZ€HME MOHOJIUTHBIX OETOHHBIX M  KEJIEe300€TOHHBIX
KOHCTPYKIIMA BO3MOXKHO, B COOTBETCTBUU ¢ TpeOoBaHusamH 1. 5.1 [1], nmpu Hamuuuu
YTBEPKJACHHON B YCTaHOBJIEHHOM IOpSJIKE NMPOECKTHOM M pabouell JTOKyMEHTaluH,
npoekTa opranuzanuu crpourtenbersa ([1I0C) u npoekra nmpousBoactea padot (I111P),
pa3pabOTaHHBIX B COOTBETCTBUU C TpeOOBaHUSIMU [2-4].

KauecTBO MOHOJMUTHOM Kee300€TOHHOW KOHCTPYKLHMH 00eCTeurBaeTCs
KaueCTBOM IPOU3BOJCTBA PAOOT, MPUMEHAEMbIX MATEPUATIOB, TPOCKTHBIX PEIICHHMIA,
HOPMAaTUBHOM JTOKYMEHTAIlMU U KBaJIU(PHUKAIIMEN UCTIONHUTENEH.

Bo3BeneHre MOHOJIUTHBIX JKEI€300€TOHHBIX KOHCTPYKIUN JOHKHO BKIIFOUATh
BBINIOJIHEHUE KOMIUIEKCA B3aMMOCBSI3AHHBIX M B3aMMOYBSI3AHHBIX BO BpPEMEHU U
MPOCTPAHCTBE MporeccoB [1]:

— onary0o4HbIe PabOTHI;

— apMarypHbIe padOThI;

— OETOHHBIE PaOOTHI.

Onasy0ounbie padoTbl. BKIIOYAIOT HW3rOTOBIEHHME M YCTAHOBKY B IPOEKTHOE
MOJIOXKEHHUE OnayOKku, pacnanyonuBanue. Onany0ouHbie pabOThI CIETyeT BBIOIHATh
B coorBeTcTBUU C [IITP 1 Texnonornueckumu kapramu. [111P nomxeH Bkirouars:

- KOMILJIEKTHI ONaTyOOUHBIX 3JIEMEHTOB;

- IeTaJIbHbIE CXeMbl MOHTaXa, IEMOHTA)Ka U YKPYITHUTEILHONU COOPKU ONanyOKu;



- CXeMbl pa30MBKU Ha TEXHOJIOTHUECKHE 3aXBATKU U CIIOCOOBI yCTPOMCTBA pabounx U
TEeMITepaTypHO-0CaT0UHBIX (Ie(opMaIimoHHbIX ) IBOB. [1oapoOHEIi TepeueHb cocTaBa
cootBeTcTBYyto1Iero pasaena [P man B m. 8.1 [1]

ApmarypHble padoThl. BKIIIOYaOT HM3TOTOBIEHHWE M YCTAaHOBKY B IPOEKTHOE
MOJIOKEHHUE apMaTypHBIX H3/AeNuid (CEeTOK M KapkacoB). MOHTaxX apMaTypHBIX
KOHCTPYKLUN CIEAYET MPOBOAUTH MPEUMYIIECTBEHHO U3 KPYITHOPA3MEPHBIX OJOKOB
WU YHU(PUIIMPOBAHHBIX CETOK 3aBOJICKOTO U3roTOBJIEHUS. JlommycKaeTcs apMupoBaHue
OTACNbHBIMU CTEpKHAMU. [logpoOHO cOCTaB apMarypHbIX pabOT U TEXHUYECKUE
TpeOoBaHMs MpeAcTaBieHsl B 1. 7.2.2 [1].

beronnbie padorbl. BKIIOYAOT MPUTOTOBICHUE, TPAHCIOPTUPOBAHHUE W MOAAUY
OETOHHOM CMECHU K MECTY YKJIaJIKH, YKJIAJIKy U YIUIOTHEHUE OETOHHOM cMecH, yXO7 3a
TBEPJCIOIIUM OCTOHOM.

[Ipu nnanupoBanuu BbINONHEHUs OeToHHBIX pabor B I[P momkHBI OBITH
IIPEYyCMOTPEHBI:

— 000CHOBaHUE CIIOco0a Mo/Iayu U YKJIaJAKU OETOHHOM cMecH;
— BBIOOP OETOHOYKJIaJI0YHOTO KOMILJIEKCA,
— pa3paboTKa TEXHOJIOTMYECKOTO PeriaMeHTa OETOHUPOBAHUS.

B TIIIP pomxHBI pa3pabaThiBaThCAd TEXHOJOTUYECKHE PETIaMEHThI (WU
TEXHOJIOTUYECKHE KapThl) HA BBHITIOJIHEHHUE OT/IEIBbHBIX BUI0B MOHOJIMTHBIX OETOHHBIX
paboT, B KOTOphIX Kpome oOmux HHGOPMAIMOHHBIX pa3AeioB 00 00beKTax
OCTOHMPOBAHMS M YCIIOBHAX BEACHUS PaObOT NMPUBOIATCS, B COOTBETCTBUH C 1. 5.3 [1],
CJIEyIOIINE TAHHbIE:

- ONMCAHUE MPUMEHSEMOU TEXHOJOTHH BBIMOJHEHUS] MOHOJUTHBIX PabOT C y4eTOM
KOHKPETHBIX KIIMMAaTHYE€CKUX YCIOBUN U BUIOB BO3BOAUMBIX KOHCTPYKIIHIA;

- MOCTIE0BATEIBLHOCTh TEXHOJIIOTMUECKUX OIepaluii;

- OCOOCHHOCTHM BBITIOJHEHUS apMATypPHBIX W OMATyOOUYHBIX Pa0bOT B KOHKPETHBIX
YCJIOBUSIX CTPOUTENBCTBA;

- IOPAJIOK U TEMITbI OETOHUPOBAHMSI KOHCTPYKILIUN (3aXBaTOK), CXeMa U 0COOEHHOCTHU

YKJIaJIKU U YIUIOTHEHUs OETOHHOW CMeCH B OmayOKe;



- TIOPSAZIOK U OCOOCHHOCTH yXo0Ja 3a OETOHOM B MEPHUOJ TBEPICHUS, MPHU STOM JJIs
MAaCCHBHBIX KOHCTPYKIIUH CIIEyeT MPOBECTU TEIUIOTEXHUYECKUN pacyeT B MEPHUOJ
HK30TEPMHUUYECKOTO pa3orpesa Jjisi BhIOOpa MmapamMeTpoB yxoja 3a OETOHOM B IIEJNISIX
MPEAOTBPAILICHUST TPEHIMHOOOPA30BaHUSI MPU HEPABHOMEPHBIX TEMIIEPATYPHBIX H
ycajo4yHbIX  AedopMalusgxX  BCIAEACTBHUE  TPATUEHTOB  TEMIEpATyp  «SApO-
nepudepuitHbie 30HbD KOHCTPYKIIHH;

- 00bEM M MOPSAJIOK HEPA3PYLIAIOIIETO WM pa3pyliaroiero (Ipu COOTBETCTBYIOIIEM
000CHOBaHUM) KOHTPOJISI IPOYHOCTH U APYTUX (TIPU HEOOXOIUMOCTH) HOPMHUPYEMBIX
MoKasaresei KauecTBa OETOHA.

TpeOoBanus Kk 0eTOHHBIM cMecsiM. B cooTBercTBHM € 11.5.2.1 [4] «1ipu BO3BEAEHUU
MOHOJIUTHBIX U COOPHO-MOHOJUTHBIX KOHCTPYKIIUN U COOPYKEHUN OETOHHBIE CMECU
Ha CTPOUTENIbHYIO IUIOIIAJKY IOCTaBISIOTCS B TOTOBOM BHJE...» OTOT BapUaHT
SBIIIETCSI OCHOBHBIM. B0O3MOXKHO MPUTOTOBIIEHHE OETOHHBIX CMECEH Ha CTPOUTEIHLHOM
mwiomanke [4].

B coorBerctBuu ¢ 11.5.2.4 [4] «O€TOHHBIE CMECH JOJKHBI COOTBETCTBOBATH

MOKa3aressiM KayecTBa MO YI0O0OYKJIaJAbIBAEMOCTH, PACCIAMBAEMOCTH, MOPUCTOCTH,
TeMIIepaType, COXpaHIEeMOCTH CBOMCTB BO BpeMEHHU, 00BEMY BOBJIEUEHHOTO BO3/YyXa,
K0P DUIIUEHTY YIIIOTHEHUS.
TpancnoprupoBanue OeTOHHbIX cMmeceid. B coorBerctBum ¢ m. 5.2.5 [4]
«TPAHCIIOPTUPOBAHUE U TMOAadyy OETOHHBIX CMECEHl CleayeT OCYIIECTBISATh
CHEIUATN3UPOBAHHBIMUA CPEICTBAMH, OOECIICUMBAIOIIMMH COXpPaHEHUE 3aJaHHBIX
CBOMCTB OeToHHOW cmecu». B coorBerctBUM ¢ m. 6.2.3 [1] «MakcuManbHas
MPOJIOJKUTENIBHOCTH TPAHCIIOPTUPOBAHUS TOTOBOM OETOHHOM CMECH HE JI0JIKHA OBITh
0oJiee BpeMEHHU COXPaHSIEMOCTH €€ CBOMCTBY». OCHOBHBIE CBOMCTBA OETOHHBIX CMECEH
pernaMeHTupytoTcst B [S5]. CoxpaHAeMOCTh TEXHOJOTUUECKUX CBONCTB OETOHHBIX
cMecelt ompenensercs 1mo [6]. Mapku OETOHHBIX CMECEH II0 COXPaHSAEMOCTH
MIpUBEACHHI B [7].

B coorBerctBUM ¢ 1. 6.2.7 [l] «B 3MMHHUX YCIOBHUSAX MaKCUMaJlbHas
MPOJAOKUTEIIBHOCTh TPAHCIIOPTUPOBAHMUSI TOTOBOW OETOHHON CMECH JIOJDKHA

YCTAHABJIMBATLECA C  Y4C€TOM  TEMIla OCTBIBAHHUSA IIPH  TPAHCIIOPTHUPOBAHHU.



TpancnopTUpOBaHUE MOABUKHBIX U JIUTBIX CMECEW HEOOXOIMMO OCYIIECTBISATH B
aBTOOETOHOCMECHUTEIISIX .
IMogaya u ykiaaaka 6eToHHoM cMecH. [Ipu BeIOOpe criocoba nojgaun OETOHHOM CMeCH
K MECTY YKJIaJKH HEOOXOIMMO YUUTHIBATh TPEOOBAHUS IO 00ECIICUCHUIO:
— JIOMYCTUMOM BBICOTHI cOpachIBaHUsI OETOHHOM CMECH;
— MUHUMU3AIUHU TIEPETPY30K OETOHHOU CMECH;
— 3aIUTh OETOHHOW CMECH OT aTMOC(EPHBIX OCAIKOB;
— TpeOyeMol TeMmmeparypbl NpU YKIaJKe B ONadyOKy B 3MMHHUX YCJIOBUSX
IIPOU3BOJCTBA PadOT.
BriOop cnocoba yknagku OETOHHOM CMECH CIIEAyeT OCYIIECTBISATh C Y4YE€TOM
MPUHATOTO Ccriocoba ee Mojaayu, TeOMETPUH U CTENEHW apMUPOBAHUS KOHCTPYKIIHUH,
CBOICTB OETOHHOM CMeECH, BO3MOKHOCTEW OOOpYyAOBaHMS A YIJIOTHEHHS. B
CTPOUTEIHHON TMPAaKTUKE B OCHOBHOM MPUMEHSIOT CHOCOOBI MOAAYM U YKJIAJKU
OETOHHOM cMecH, KpaTKasi XapaKTepuCTHUKa KoTopbix AaHa B [lpunoxenun A [4,8].
OaHuM K3 OCHOBHBIX TPEOOBAaHUN HOPM SIBJISIETCS OOECIEUEHHE «MOHOJUTHOCTH
KOHCTPYKIIUW». B ciydae, eciu TONIMHA KOHCTPYKIIMU MPEBBINIAET MAKCUMAJIbHYIO
TOJIIIMHY YKJIQJbIBAEMOTO CJIOsi, Haubojee paluoHaIbHBIA CIOCco0 obecredeHus
JTAHHOTO TpeOOBaHUsS - TMOCIOWHAs yKiIajJKka OCTOHHOM CMECH C HOPMHUPYEMbIM
3HAYEHUEM BPEMEHHU MEPEKPBITHS CIOEB.
B cootBerctBUM C 11. 5.3.7 [4] «O€TOHHYIO CMECH YKJIaJAbIBalOT OETOHOHACOCAMU
WJIM THEBMOHATHETATEIISIMH ITPU MHTEHCUBHOCTH OETOHMPOBAHHUS HE MeHee 6 M>/4...».
B coorBerctBUM ¢ 1. 6.2.8 [1] «Ipu npuMEHEHHH aBTOOETOHOHACOCOB C
pacnpeneauTeNbHON CTPEJIOd WM CTalMOHAPHBIX OETOHOHACOCOB HEOOXOAUMO
MpEeAYyCMaTPUBATh CIECIYIOIINE MEPOIIPUSTHS:
- IOCTaBKY OETOHHOM CMECH OCYIIECTBIATh TOJIBKO B aBTOOETOHOCMECHUTEISX;
- TEMIIBI IOCTYIUICHUS] OETOHHOM cMecH Ha OOBEKT U MePEeKaYNBAHUS HACOCOM JIOJIKHBI
o0ecreunBaTh HEMPEPHIBHOCTH MOJa4l OETOHHOW CMECH;
- TEXHOJIOTUYECKHUE TIEPEPHIBLI HE TOHKHBI MPEBBIMIATH 20 MUH.
B cootBerctBum ¢ m. 9.3.2 [1] «OeToHHass cMeCh NOJDKHA YKJIQJIbIBaThCS B

OETOHUPYEMYIO KOHCTPYKIIMIO TOPU30HTAIBHO CIOSAMHU (C €CTECTBEHHBIM OTKOCOM TI0



dbpoHTy OETOHMPOBAHMUS) OIMHAKOBOM TONIIUHBI 0€3 Pa3phIBOB, C TIOCIEIOBATEILHBIM
HaIpaBJICHUEM YKJIQJIKU B OHY CTOPOHY BO BCEX CIIOSIX).

B cootBercTBHM ¢ m. 5.3.9 [4] «yKkianka CIeAyIOIIEro cjiosi OETOHHON CMecH
JOMyCKaeTcs 10  HavajJia  CXBaTbIBaHWS  OE€TOHA  MPEABIAYNIETO  CIIOS.
[TpoIoKUTENHHOCTD TIEpEPhIBA MEKAY YKIAIKONH CMEXHBIX CIIO€B OETOHHON CMecH
0e3 00pa3oBaHus pabOUETo MIBa YCTAHABIMBACTCS CTPOUTEIIHLHOM JIabopaTopuei».

B coorBercTBum ¢ m. 11.6 [9] «cxemMa GETOHMPOBAHUS TMOCIEAOBATECIBHBIMU
TOPU30HTAIBHBIMHU CJIOSIMU, YKJIaJIbIBAEMBIMU T10 BCEHl IIomaau OJI0Ka... OCHOBHAS
Mpu OETOHUPOBAHUU KEJI€300€TOHHBIX KOHCTPYKIIMHN U YIUIOTHEHUH OETOHHOM CMeCH
PYYHBIMU BUOpaTOpamm».

B coorBerctBum ¢ m. 9.3.23 [1] CII «npoaoKUTENbHOCTh NEpPEPBIBA IS
o0OecrieueHus: OCaJIKU YI0KEHHOTO O€TOHa ... JI0JbKHA ObITh He MeHee 40 MuH, HO HE
MPEBBIMIATH 2 9». AHATOTUYHBIC TPEOOBAHUS IO MAKCUMAIBHOU TIPOIOJKUTEIHHOCTH
nepepbiBa u3ioxkeHsl B m.11.2 [9] nns cmecu ¢ O.K. Gonee 3 cm mpu Temmneparype
oonee 20-25° C u B [10]. B cBsi3u ¢ 3TUM BpeMsl IEPEKPHITHS CIIOEB, KaK MPaBUJIO, HE
JIOJDKHO TIpeBbIaTh 2 4. [Ipu COOTBETCTBYIOIIEM TEXHUYECKOM OOOCHOBAaHUU B
cllyyae MNPUMEHEHUsS] OCTOHHBIX CMECEW C TMOBBIIICHHOW COXPaHSIEMOCTBHIO BpeMs
MEPEKPBITUSI CIIOEB MOXET OBITH YBETUYEHO, HO HE 00Jiee BPEMEHU COXPAHSIEMOCTU
TEXHOJIOTUYECKUX CBOMCTB OCTOHHOM cMecH. Ha mpakThke JOCTaTOYHO IIHPOKO
UCIIOJIb3YyeTCsl OETOHUPOBAHUE CO BPEMEHEM MEPEKPBITHS CIIOEB /10 4-6 u.
Yiiornenune 6eTonHoi cMecu. B coorBercTBum ¢ 11. 9.3.14 [ 1] yrutoTHeHHe 66 TOHHOM
CMeCH JOJDKHO oOecrieunBarh TpeOyemble MIOTHOCTh U OJHOPOJHOCTH OETOHA, IPHU
ATOM «TOJIIIMHA YIUIOTHSIEMOTO CJIOs IOJKHA COOTBETCTBOBATH ITyOHWHE MPOPadOTKU
YIUIOTHSIFOLLETO YCTPOMCTBAY.

B coorBerctBuM ¢ m. 11.19 [9] Tonmuua ykiaapiBaeMoro ciosi /icy OOBIYHO
npunumaetrcs 0,3-0,4 M 1on TEXHUYECKHE MapaMeTpbl MIUPOKO MPUMEHSEMBIX
MOTpyX)aeMbIX (TIIyOMHHBIX) BHOpPATOPOB, BO3MOKHO MAaKCHMAaJIbHOE 3HAYCHUE
nopsizaka 0,5 m.

Onpenenenue TOMMMHBI YKIAAbIBAEMOTO (YIUIOTHIEMOIO) CJIOSI aKTyaJbHO IIPH

OETOHUPOBAHMM MACCUBHBIX KOHCTpykumii. B [1,4,11] ykazaHo, 4t0o MOmyib



MOBEPXHOCTU KOHCTPYKIIUM — 3TO «XapaKTePUCTHKA MACCHUBHOCTH KOHCTPYKIIUH,
paBHas OTHOIICHHUIO IUIOMIAAM OXJXKIAEeMON TOBEPXHOCTH KOHCTPYKIMU K €€
obvreMy». B [12] 3a Momyab MOBEPXHOCTH NPUHUMAETCS OTHOIICHHUE ILIOIIAJH
MOBEPXHOCTU K 00bEMY KOHCTPYKIIMH, K MACCHUBHBIM OTHOCATCS KOHCTPYKIIUU C
MoaysieM TmoBepxHOocTH MeHee 3. CommacHo [3] K MacCHBHBIM >KeI€300€TOHHBIM
OTHOCHUTCS «KOHCTPYKIIHS, JIJIT KOTOPOU OTHOILIEHHE TTOBEPXHOCTH, OTKPBITOM 7S €€
BBICHIXaHHUsA, M’, K €€ 00beMy, M, PaBHO WM MeHbIne 2». IIpM IOMyCTUMBIX
r€OMETPUUECCKUX IapaMeTpax OeTOHHPOBAHHWE MACCHUBHBIX KOHCTPYKIIMM BO

n30ekaHre yCTPOKCTBA pabOYMX IIBOB PEATU3YIOT 0€3 TEXHOIOTUYECKUX MEPEPHIBOB.

ean padoThI

Ha ocHoBe pa30opa nmpumepa 1o OIpeeleHUI0 apaMeTpoB OETOHUPOBAHUS
NPSIMOYTOJIbHOW MacCUBHOM (h)yHIAAMEHTHOM IIUTHI CPOpMUPOBATH y OOyUAIOITUXCS
JI€CKPHUIITOPBI:

- 3HaTh — OCHOBHBIC TPUHIHUIBI Pa3padOTKH TEXHOJIOTHYECKOTO periiaMeHTa
OETOHUPOBAHMS;

- YMETh — MPOU3BOAUTH MOUCK UHPOPMAIIUU U TPUMEHSATH HOPMAaTUBHbIE TJOKYMEHTHI,
IPOU3BOANTH PACUYETHl TEXHOJOTMYECKOTO KOMIUIEKCa MpuU OETOHUPOBAHUU
KOHCTPYKLU;

- BIAJETh — HABBIKAMH PaOOThI C HOPMATUBHBIMU JOKYMEHTAaMH U pPa3paboTKu

OCHOBHBIX MOJ0KCHUIN TEXHOJIOTMUYSCKUX PETIIaMCHTOB Ha 6€TOHI/Ip0BaHI/IC.

Pa0ouee 3agaHue

Ha npumepe npsamoyroiabHON GyHIaAMEHTHON TUIUTHI C 33JJaHHBIMHU pa3MepamMu
AxBxH (M), Bo3Boaumoii 0e3 ycTpoiicTBa pabouyux HIBOB MPU YCTAHOBJICHHOM IO
3aJJaHUI0 JAJIbHOCTH TPAHCHOPTHUPOBAHMS OETOHHOM CMECH, BBIMIOJIHUTD PacyeThl MO:
- ompeneneHuto oobeMa padorT;
- OIPENIENICHUIO0 OCHOBHBIX IMapaMeTpPOB OETOHUPOBAHUS:
-- TOJIIIMHA YKJIJIbIBAEMBIX CJIOE€B U HAIPABJICHUE UX YKIIAJKH;

-- 00beM OETOHHPYEMOTO CJIOS;



-- BpeMsl IEPEKPBITHUS CIIOEB;
-- pacyeTHAasi UHTEHCUBHOCTH OETOHUPOBAHUS;

-- o01Iee BpeMsi IpOM3BOJICTBA PadoT;

-- TpeOyeMble TEXHUYECKHUE XapaKTEPUCTUKH U KOTUIECTBO OETOHOHACOCOB;

-- TpebyeMble TEXHUYECKHE XapaKTePUCTUKHU aBTOOETOHOCMECHUTENCH U UX YHCIIO;

-- TPYZ103aTpaThl U COCTaB OpUTraabl OETOHIIUKOB.

OO01mue Moo KeHUA

Ha BeImonHeHne JaHHON MPAaKTHYECKOM pabOThI 3arIaHUPOBaHO 6 ayTUTOPHBIX
yaca, 12 yacoB caMOCTOSITEILHOM paOOThI.

3amura npakTUUYeCKON paboThl TPOUCXOAUT TOJIBKO MOCIIE €€ MHANBUIYATHLHOTO
BBITIOJTHEHUS (MHIMBUAYAJILHOTO 3aaHus).

[To pesynbraTam paboThl 00y4arONIUICS GOPMUPYET OTYET, MOATBEPHKAAIOLTUI
€ BBIMIOJIHEHHE B MOJHOM OObemMe. OTYET O BBINOJIHEHUHM MPAKTUYECKOW pabOThI
IpenocTaBisieTcsd B OyMaKHOM U B 3JIEKTPOHHOM BHJIaX.

[Ipu 3ammTe paboThl OO0yYarOUIUHCS OTBEYAET Ha KOHTPOJBHBIE BOIPOCHI IO
CYLIECTBY pa0OTHI U MOSICHSAET BBIIIOJHEHHOE MHANBUAYAJIbHOE 3aaHue. X0/ 3alUThI
pabOThI KOHTPOIUPYETCS TIPETOAABATEIIEM.

3amura OoT4eTa MO MPAKTUYECKOW paboTe MPOU3ZBOAUTCA Ha MPAKTUYECKOM
3aHSATAM TI0 KOHTPOJBHBIM BOMpOCaM K TpakTUYecko pabore B Qopme
cobecenoBanus. Jns He cmaBmmx paboTy Ha 3aHATHM (M0 PACHHUCAHUIO) 3allUTa
IIPOBOAMTCS HA JOMOJHUTEILHOM 3aHATUN/HA KOHCYJIBTALUAX NEPe]l TPOMEKYTOUHOM
arTecTaluei.

[lepedyeHb KOHTPOJBHBIX BOMpPOCOB st 3amuThl [IP paGor mnpuBeneH B
HACTOAILIEM MTPAKTUKYME.

MarepuajibHO-TEXHUYECKOE o0ecredeHue padoThl:

J171st BBITTOTHEHUST pabOTHI TPEOYIOTCSI:
- IOCTYyIl K HOpPMaTUBHBIM JIOKYMEHTaM, YKa3aHHbIM B pazjnene «IlepeueHn
peKoMeHayeMbIX HH(POPMAIMOHHBIX PecypcoB» (BCE IOKYMEHTHI UMEIOTCS B

cBOOOHOM focTyTe B cetu HTepHeT);



- BOBMOKHOCTD BBIITOJIHCHUS PAaCHCTOB B Excel.

IHopsanoK BHINOJIHEHUS PAdOTHI

B cootBercTBUM ¢ pabounM 3a1aHreM pabOTa BBIOIHIETCS MOCIEA0BATEIbHON
peann3anren HIKEPUBEACHHBIX 111ar0B.
[Iar 1. Omnpenensiercss o6beM pabOT KaK KOJIMYECTBO TMOJICKAIICH YKIIaIKe H
VIUIOTHEHUI0O O€TOHHOM cMecHu, yBeaudeHHomMy Ha 1,5%  (HOpMaTuBHBIC
npousBojicTBeHHbIe ToTepu 1o ['DCH) oTHOCHUTEIBPHO TEOMETPUYECKOTO OO0bema
KOHCTPYKIHHU V, M*:

V=1015-A-B-H. (1)
[Ipumep:
A=32m,B=24m,H=1,5m,V=1,015-32-24-1,5=1169 »°.

[ITar 2. OnpexaensieTcst TOJNIKWHA YKIIAIbIBAEMBIX CIIOEB:

H
N = n’ (2)

rne H — Tonmuna (BeicoTa) GyHAaMEHTHOM TITUTHI, M;

h — TonmyHa ykinaasiBaeMoro ciosi, M, nmpuaumaetcs ot 0,25 1o 0,5 m kpatao 0,05 M
TaKuM 00pa3oM, YTOOBI:

- TI0 BO3MO>KHOCTH TOJIIIIMHA BCEX CJIOEB ObIa OJJMHAKOBOM;

- YHCJIO PA3IUYHBIX TUIIOPA3MEPOB h He mpeBbImao 3.

[Ipumep:

H=15mMh=03m N =2=5,

0,3
[IIar 3. OnpexaensieTcss 00beM KaxI0T0 YKJIaAbIBAEMOTO (OETOHUPYEMOTO) CIIOs
Ver :
V,=A-B-h. (3)
[Tpumep:
Vo, =32-24-0,3 =2304m.
[Mar 4. Onpenensercs Bpemsl MEPEKPHITHS CIOEB W3 COBMECTHOTO PacCMOTPECHHS

CHEAYIOIINUX YCIOBHM:



- HC MCHCC:
h

Tnc = 40 - — , MUH, WIH Tyc = 51

0,15’ 95 4)

wlm

[Tpumep:

Tnc =

UJIN

°—=133q
15

- He Oonee 2 9 111 OOBIYHBIX OETOHHBIX CMECEH;
- He Ooyiee BpPEMEHHU COXPaHSEMOCTH OCTOHHBIX CMECed C TPOJOHTHPOBAHHOU
YKUBYUYECTbIO, 10 6 4 U MIPU COOTBETCTBYIOIIEM TEXHUYECKOM 000CHOBaHUHU OoJiee 6 u;
- MPUHUMAETCS PABHBIM MIPOJOJIKUTEIBHOCTH OETOHUPOBAHUS CIIOS Tp(:
Tnc = Tec- (5)
[Tpumep:
Tne = 24, Tge = 2 4.

Ha nmepBom »3Tame  pacueToB 10  ONTHUMHU3AIMM  MaKCHMaJbHas
MPOJIOJDKUTEIIBHOCT, OCTOHUPOBAHUSL CIIOST TMPUHUMAETCs He Oosee BpeMEHU
COXPaHsEMOCTH OETOHHOW CMECH, YMEHBIIIEHHOMY Ha BpeMsl TPAHCTIOPTUPOBAHUSI.
[IIar 5. Onpexnenstores:

- pacyeTHasi HOpMHUpyeMasi HHTCHCHBHOCTb OCTOHUPOBAHUS Q5 y, M>/4 KaK KOJHYIECTBO
YKJIaJbIBA€MOW B Yac OETOHHON cMmecu 0e3 ydeTa BO3MOXKHOTO HapyIICHHsS pUTMa

OETOHMPOBAHUS:

Qs = -, (6)

Trc
[Ipumep:

Qs == =1152 "

- CpemHssI pacdyeTHas MHTCHCHBHOCTh OCTOHHPOBAaHHS Qpp, M>/d Kak KOJMYECTBO
YKJIaJIbIBA€MOM B Yac OCTOHHOW CMECH C YYETOM BO3MOXKHOTO HapyIICHUS PUTMa
OeToHMpOBaHMS (OHA K€ CpeIHssS pacueTHass MHTEHCUBHOCTb MOCTABKU OCTOHHOM

cMecH), B cootBeTcTBuM ¢ 1. 11.9 [9]:

Qpp = —oi (7)

1—aV’

s coopyxkenus [II-IV kmaccos a = 1,28, v=10,2.
[Tpumep:



115,2

——=— =154,8 M°.
1-1,28-0,2

Qpp =

[ar 6. Onpenensiercst o61Iee BpeMsl Tp MPOU3BOACTBA pabOT MO YKIAAKE OCTOHHOM

cMmecH (OETOHUPOBAHUIO KOHCTPYKIIMH), U:

14
=— 8
tp QBH ()
[Tpumep:
1169
Tp = m = 10,15 .

[ar 7. Omnpenenstorcs TpeOyeMble TEXHUUYECKUE XAPAKTCPUCTUKH M KOJIHMYECTBO
aBTOOCTOHOHACOCOB.

B mepByro ouepenar ompencnsiorcs TaKWe TEXHHYECKHE XapaKTePHUCTUKHU
aBTOOCTOHOHACOCA, KaK:
- TpeOyemasi TeXHHYeCKas IPOU3BOUTENBHOCTD 5y , MY/4;
- TaTLHOCTH TOJIa4n OETOHHON CMECH 10 TOPU30HTAIIH, M.

Tpebyemas TEXHHYECKas MIPOU3BOIUTEIHLHOCTh aBTOOCTOHOHACOCA

OIIPpCACIACTCA MPCABAPUTCIIbHO KAK:

Q
Ty = o%‘ )
[Tpumep:
Ton = % = 4423 w3/

[Tpunumaem 4 aBToOETOHOHACOCA C TEXHUUECKOM POU3BOIUTEIBHOCTHIO
120 m*/u.

[Ipu HeoOxoguMocTH TOCHEe TOA0Opa OETOHOTPAHCHOPTHBIX CPEACTB U
OTpENENCHUs] TPONOIDKUTEIIBHOCTH HUX padoyero IUKiIa MHOPOU3BOAUTCA OLEHKa
(bakTHuecKon TEXHUYECKOU [IPOU3BOAUTEIBHOCTH OeToHOHacoca.
[TponomkuTENbHOCTH pabOYEro HKKIIAa aBTOOETOHOCMECHUTES CKIIaIbIBACTCS U3:

Tasc = Tp + Ty, (10)
r7e: Tp — NIPOJOJKUTENbHOCTh Pa3rpy3KH Ha OOBEKTE, U;
- Ty — IPOJOIDKUTETIFHOCTh MAaHEBPUPOBAHUS Ha OOBEKTE, .
[Tpumep:

9 6
TagCc = 54‘5 = 0,25 Y.



[IpomOmKUTENBHOCT PA3TPY3KH Ha OOBEKTE ONpENeNseTcs W3 YCIOBHUSA
pPaBEHCTBA MPOMOJDKUTEIHFHOCTH BPEMEHU TEpPEKAuMBaHUS OCTOHHOW CMECH OIHUM
OETOHOHACOCOM M  BPEMEHU  pasrpy3ku OCTOHHOM CMECH U3  OJHOIO
aBTOOETOHOCMECHUTEIS.

ITo nanubIM [13] cKOpOCTH pa3rpy3ku aBToOeTOHOCMECUTENs cocTaBisieT ot 0,5
no 2 wMmun, wm go 120 m/u4, nmo pgaHHBIM [14] CKOpPOCTB pasrpy3ku
aBToOeTOHOCMecuTeNs cocTtasiser ot 0,5 10 2,5 M /muH, nmn 1o 150 mM3/4.

B nacrosiiee BpeMs MakcuMasbHasi TEXHUUECKast MPOU3BOAUTEILHOCTD IIUPOKO
IIPUMEHSAEMBIX B CTPOUTENBHOU NpakTuke B PO aBrodeToHOHacocoB cocrasisier 120
M/, wian 2 M3/MuH. Ha npakThke CKOPOCTh IIEPEKAYMBAHUS OOBIYHO HE IPEBBINIAET
80% OT TEXHHYECKOM IPOU3BOIUTEILHOCTH, UIIK COCTABIISAET Hopsaka 1,6 M>/mMun. D10
3HAYEHUE 1eJIeCO00pa3HO NPHUHATh s JaJbHEMIIMX  pacyeToB H  JUId
aBToOeTOHOHacoca u aBroOeroHocmecutens. B Ilpunoxenun B npuBeneHs
pacyeTHbIe 3HAYCHMsI SKCILTyaTallMOHHOM TMPOU3BOAUTENILHOCTH U Kod(duimeHTa
HKCIUTYyaTallMOHHOW MPOU3BOAUTEIBHOCTH aBTOOETOHOHACOCA B 3aBUCUMOCTU OT
napamMeTpoB paboyero IuKJa.

JanbHOCTh MOKaYM OETOHHOM CMECH 10 TOPU3OHTANIM, M OIpPEAeNsaeTcs C
YYETOM YCJIOBHM CTPOUTEIBHOM IUIOMIAAKUA (pAcCTOSHHE OT MeECTa YCTaHOBKHU
OeToHOHAacoca 10 HauOoJiee YMaJeHHOM TOUYKHM IMOJa4M OETOHHOW CMECH) TOoCIe
BbIOOpa Mapku OETOHOHAacoca MO TEXHUYECKOM Mpou3BoAUTENbHOCTH. lIpenensHoe
3HAYEHHUE JIJIT aBTOOCTOHOHACOCOB COCTAaBIIACT mopsiika 60 M.

[ITar 8. Omnpenensitorcss TpeOyemble TEXHHUYECKHE XAPAKTEPUCTUKU W KOJIMYECTBO
aBTOOETOHOCMECHUTENEN I OMHOI0 aBTOOETOHOHACOCA:
- TPOU3BOAUTEIBHOCTh MO JOCTAaBKE OJHOIO aBTOOETOHOCMECHUTENS OMNpEeAeseTcs
KaK:

Qasc = Ny * Vascs (11)
TIE My — YUCIIO0 TPAHCIIOPTHBIX LUKIIOB B 1 4 OHOTO aBTOOETOHOCMECHUTEILS;
Vagc — 00BbEM aBTOOETOHOCMECHUTENIS, M
[Tpumep:

Qagc = 0,71 - 14 = 10 M*/u.



- YUCJIO TPAHCHOPTHBIX IHUKIIOB B 1 g OOHOIO aBTOOETOHOCMECHUTEIIA OIIPCACIIACTCA

KaK:
n]_[ = — (12)

rae Tt — NpOoNOIKATENBHOCTD TPAHCIIOPTHOTO IUKIIA, Y.
[Ipumep:
1

[IpoAOmKUTENBHOCT,  TPAHCIOPTHOTO  LHMKJIA  ABTOOETOHOCMECHUTEIS
CKJIAJbIBACTCS U3 MIPOAOKUTEIILHOCTHU:

- IBMKCHHSI aBTOOETOHOCMECHUTEIS OT 3aBOJAa K OOBEKTY, U,
- IBUKEHMsI aBTOOETOHOCMECUTEISI OT 0OBEKTA K 3aBOAY, Y;
- MaHEBPUPOBAHUS HA 0OBEKTE, U;

- MaHEBPUPOBAHUS Ha 3aBOJIE, U;

- IPOAOJKUTENBHOCTH 3arpy3KH Ha 3aBOJIE, Y;

- IPOAOJKUTENBHOCTH PAa3TPy3KH Ha 0OBEKTE, U;

- OKHUJaHM 3aTPy3KHU Ha 3aBOJIE, Y;

- OKUJAHUs pa3rpy3Ku Ha 0OBEKTE, Y.

B kauectBe npumepa B Ilpunmoxxkenum b mpexncraBineH  pacyer
POIOJKUTEIBHOCTH TPAHCHIOPTHOT'O IIUKJIA.

[ITar 9. OnpeaenstoTcst TPyA03aTpaThl U COCTaB OpUraabl OETOHIIINKOB.

[To Tabn. I'DOCH 06-01-003, nHopma 09 (YcTpoilcTBO (PyHIAMEHTHBIX IUIAT
KeJe300€TOHHBIX C Ma3aMU, CTAKaHAMH U MTOJIKOJIOHHUKAMH BBICOTOM 710 2 M, €
MOMOIIIbI0 aBTOOETOHOHACO A TTpH TonmuHe Utk 6oee 1000 mm - TOCH 81-02-06-
2022) Tpyno3arpaTbl COCTaBISIOT:

- OETOHOHACOCA ¢ TEXHUYECKOM IPOM3BOAMTENBHOCTRIO 65 M /4 — 4,4 M-4/100 M,
- pabounx 180,71 uen-4/100 m* (B T.u. Ha GeToHMpPOBaHKE (PyHIAMEHTHOM ILIUTHI).

[To Ta6n. E4-1-49 [15] Tpyno3arparsl 1pu yKiiagke OETOHHON CMECH B MAaCCUBBI
OeToHOHacocamu cocTapiusor 0,22 uwenu/l M°, cocraB 3BeHa 2 OETOHILUKA.
[Tpunumaem, nockonbky B I'DCH OTCyTCTBYyIOT HOpMaTuBbI Ha OETOHOHAcOC C

TEXHUYECKOU IMPOU3BOANUTCIbHOCTBIO, OTJIUYHON OT INPpUBCACHHOIO B HOpMax



3HaUYeHUs 65 M>/d:

- IPOAOJLKUTENIBHOCTD YKIIAJIKM OETOHHOM cMecu ogHUM OeToHoHacocoM o ['DCH, u:

4,4-V-65

Ty = o (13)

" 100-To gy

tie To gy — hakTHYecKas TeXHUYECKast MPOU3BOAUTENBHOCTh OETOHOHACOCA, M/H;

[Ipumep:
Ty = 44116965 _ 2794,
100-120
- TpyZ103aTpaThl OETOHIIUKOB, YN Y:
g =022-V: (14)

[Tpumep:
Qs = 0,22 -1169 = 257,2 yen-u.

- KOJIMYE€CTBO UCTIOJIHUTEEH (OETOHIIIUKOB), Yell, Ha OJUH O€TOHOHACOC:

N =%, (15)
Ty
[Tpumep:
2572
N = 7,9 = 9,2 eIl

- KOJIM4YCCTBO 3BCHBCB HA OJJUH OeToHOHACOC:

n== (16)

[Tpumep:
n=-—=4,6.

KonuuecTBo 3BeHbEB TOHKHO OBITH LIeNbIM yuciaoM. [Ipu nmoaydenun apoOHOTO
Yyuclia OKPYIJICHUE MTPOU3BOAUTCS MO CICAYIOIIEMY MPaBUITY:
- B MCHBIIIYIO CTOPOHY, €CJIM IIPH 3TOM Pa3TUIHEe MKy (PaKTHUCCKUM 3HAUCHHEM M
LEJIBIM YHCJIOM He TpeBbimaet 10%;
- B OCTJIbHBIX CITy4asiX OKPYTJICHHUE MTPOU3BOIUTCS B OOJBIIIYIO CTOPOHY.
[Tpumep:
[Ipunumaem 4 3Bena: 4,6/4 =1,15>1,1.

[Ipuaumaem 5 3BeHeB Ha oauH OeToHOHacoc. [Ipu 4 GeToHOHAcocax mpuHUMaeM 5-4

= 20 3BeHbeB (40 OETOHIIUKOB).
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18.

KoHTposibHbIE BONPOCHI

Kak onpenensiercst 06bemM 0eTOHHBIX paboT?

UYrto Takoe BpeMsi IEPEKPHITHS CIOCB?

Kak ompenensiercst BpeMst IEPEKPHITHSI CIIOCB?

Kak 3amaercs TonmmHa yKIIaIbIBaeMOTO CIIOS?

B kakom muamna3zoHe MOKET H3MEHSTHCS TOJIIIMHA YKIaIbIBAEMOTO CIIOS?
Kak  ompenmensiercss  pacdeTHas  HOpMHpyeMas  WHTEHCHUBHOCTH
OEeTOHUPOBAHMS?

Kak ompenensiercs cpemHsisi pacyeTHass WHTEHCUBHOCTh IOCTaBKHU
OeTOHHOI cMmecu?

Kaxk onpenensieTcst o011ee BpeMsi MPOU3BOJICTBA pabOT?

Kak onpenensiercst TpedyeMas TeXHUYECKask TPOU3BOIUTEILHOCTh
aBTOOE€TOHOHAcoca?

Kak onpezensiercs: npoaoKUTENEHOCTS PA00YETro UKIIA MIPU pa3Ty3Ke
aBTOOETOHOCMECHUTETIS?

Kak ompenensieTcst mpoaoKATEIEHOCTh pabovero muKiIa
aBToOeTOHOHAacoca?

Yemy paBHA CKOPOCTH Pa3rpy3Ku aBTOOECTOHOCMECHUTEIIS?

Yemy paBHaA CKOPOCTH O/1a4¥ OETOHHOW CMECH aBTOOETOHOHACOCOM?
Kak onpenensiercst nanbHOCTD Mo/1a4l OCTOHHON CMECH T10 TOPU30HTAIN?
Kak onpenensieTcst mpon3BOIUTENHHOCTH IO JOCTABKE OJTHOTO
aBTOOETOHOCMECHUTEIS?

Kak ompenensieTcst 9nciio TpaHCIIOPTHBIX IIUKJIOB B 4aC OHOTO
aBTOOETOHOCMECHUTEIS?

Kak ompenensiercs TPOAOHKUTENBHOCTh  TPAHCIOPTHOTO — ITUKJIA
aBTOOETOHOCMECHUTEIS?

Kak onpenensiroTcst Tpyi03aTparsbl M cCOCTaB Opuraapl OETOHIITMKOB?

Kpurepuu oneHnBaHusi NpaAKTHYECKOH padoThI:



1. OTBeTHI HA KOHTPOJIbHBIE BOMPOCHI:

- 3 U3 5 — «yJIOBJIETBOPUTEIBHOY;

-4 U3 5 — «xXOpoIuIoy;

- 5 U3 5 — «OTIIMYHOY.

2. Pemenue 3amauu (camocTosTeNlbHas paboTa) — mpu 3 MpaBUIBHBIX OTBETaX —
«XOpOoUIO», MPH 4 MPABUIBHBIX OTBETAX - «OTIMYHOM.

IlepeyeHb pexoMeHyeMbIX HH(POPMALMOHHBIX PeCypPcoB

1. CIT 435.1325800.2018. KoncTpykiunu OETOHHBIE U KeJIe300€TOHHbIE MOHOJUTHBIE.
[TpaBuiia mpou3BOACTBA U MPUEMKH PabOT.

2. CI148.13330.2019 Opranuzanusi CTpOUTEIbCTBA.

3. CIT 63.13330.2018. beronHble U Keae300€TOHHBIE KOHCTPYKIUH. OCHOBHBIC
MOJIOXKEHUS.

4. CI170.13330.2012. Hecymue u orpaxkiaroniue KOHCTPYKIHUU.

5.TOCT 7473-2010. Cmecu GetoHHble. TexHUUECKHE YCIOBUA

6. 'OCT 30459-2008. 1o0aBku aJi1 OETOHOB U CTPOUTEIBHBIX PACTBOPOB.
Omnpenenenue u oneHka 3pPEeKTUBHOCTH.

7. TOCT P 59300-2021. Jloporu aBTOMOOWJIBHBIE OOIIEro Mosib3oBaHus. Cmecu
OETOHHBIE /1711 YCTPONCTBA CIIOEB OCHOBAaHUH U MOKPBITUHN. TeXHUYeCKue yCaoBUs.

8. Hecseraes, I'. B. Texnonorus u xauectBo 6€TOHHBIX padoT: YueOHoe mocodue / I.
B. Hecgeraes, 0. . KopsitnoBa. — Mocksa; Bosorga: O61miecTBo ¢ orpaHuYeHHOM
orBeTcTBeHHOCTHIO "M3narensctBo "Unbpa-Umxenepus”, 2022. — 228 c.

9. CII1 357.1325800.2017. KoHcTpyKUMK OETOHHBIE THAPOTEXHUYECKUX COOPYKEHHIM.
[IpaBuna npou3BoOICTBA U IPUEMKH PaOOT.

10. BCH 37-96. Yka3anus 1o ycTpoicTBy (hyH/IaMEHTOB Ha €CTECTBEHHOM OCHOBAaHUU
IIPU CTPOUTENBCTBE KUJIBIX TOMOB ITOBBIIEHHOM dTaxHOCTH. M., 1997.

11. P HOCTPOM 2.6.17-2016. OpraHusamust 1 IpOM3BOACTBO OCTOHHBIX paGoT B
3UMHUU NIEPUOLL.

12. CTO HOCTPOI 2.6.54-2011.KoHCTpYKIIMH MOHONHTHBIE OETOHHbIE

u xene300eToHHble. TexHuueckue TpeOOBaHUSA K MPOU3BOJACTBY paboT, mpaBwuia U

MCTOAbI KOHTPOJIA.



13. UHCTpYKIHMS 110 TPAHCIIOPTUPOBKE M YKJIaJAKE OCTOHHOW CMECH B MOHOJIUTHBIC
KOHCTPYKIIMM C TIOMOIIbIO aBTOOETOHOCMecHUTeNel u aBroberoHoHacocoB. 2002 T
OAO IIKTHUnpomctpoi, M., 2002.

14. PekomMeHjaliuu 1o AOCTAaBKE OETOHHBIX CMECEU aBTOTPAHCIIOPTHBIMU CPEICTBAMM.
M.: Crpoiiuzaar, 1988.

15. EHuP cOGopauk E4. MoHTax COOpHBIX M YCTPOMCTBO MOHOJIUTHBIX
KeJIe300€TOHHBIX KOHCTPYKLMI. Boityck 1. 3qaHus U NpOMBILIJIEHHBIE COOPYKEHUS.
Mocksa, 1987.

16. IlpaBuna odopmiieHHs] TTMCHMEHHBIX PAOOT OOYYArOIIMXCS IS TEXHUYECKHX
HarpasieHu noarotoBku ot 16.12.2020 r. [Ipukas Ne 242;

17. IlpaBuiia npuMeHeHus mabIoHOB 0POPMIICHHS TMCHbMEHHBIX PaOb0T 00yJaroIIXCs

ot 16.12.2020 . [Ipuka3z Ne 242;

Hpuaoxenns

[Tpunoxenne A

OO6murue cBeeHust 0 croco0ax OETOHUPOBAHUS

Cnoco06 6eronupoBanus, | uTeHcuB OO6nacTb npuMEHEHHS Cnoco06 nogauu
TEXHOJIOIMUYECKOE HOCTb, OETOHHOU cMecu
o0opynoBaHue M/
I'paBUTAaIMOHHBII: ®yHnameHnTsl, noarotoBku | [Ipu  BeicoTe cOpoca
-aBTOOETOHOCMECHUTEH MOJ TMOJIBI M TOJIBI IIPH | CMECH JI0 2 M IO CXEME
C TPAHCIIOPTEPOM; 8-10 JAIbHOCTU TO/Ia4ld CMECH | «TPaHCIIOPTHOE
- OETOHOBO3HI C 70 6 M CPEACTBO — JIOTOK —
HEIOCPENCTBEHHOU 10 5 onanyoka».
I10Jjaueil CMECH B IIpu BBICOTE COpoOca
omayoKy, Obomee 2M MmO cxeme
- OETOHOBO3BI C JIOTKAMH «TPaHCIIOPTHOE
(>kemoGamm) 1o 5 CpPENCTBO — JIOTOK —
x000T — onanmyoka»
JlenTouHbIE Koucrpykuuu  «nynesoro | [To cxeme
OETOHOYKJIQAUUKU 10-20 | umkima» ©pH  JATBHOCTH | «TPAHCIIOPTHOE
nonaun 710 20 M, Ha BBICOTY | CPEICTBO —
10 8 M TpaHcHopTep — X000T —
onayuyoka»
KpanoBas nonaua B Konctpykuuu «myneBoro» | Ilo cxeme
MTOBOPOTHBIX WJIH 1o 5 U HaJ3eMHOTO  IUKJA | «TPaHCIIOPTHOE
HETMOBOPOTHBIX 0a1biIX 30aHUS B 30HE BIUSHUA | CPEACTBO — OYHKEp —
eMKOCTBIO 710 2 M° KpaHa onanyoka»
Bubpoxonseiiep Konctpykuuu «myneBoro» | Ilo cxeme
(BuOpokenoba ¢ 5-40 U HaJ3eMHOT0  IUKJA | «TPaHCIOPTHOE
BUOpoOMHUTATEIEM) 3[JaHMS 32 TIPeJIeIaMu 30HbI | CPEICTBO — OYHKEp —
BIMSHUS KpaHa Ju0OO0 B | KpaH — BUOPONUTATENb




3aMKHYTBIX IIPOCTPAHCTBAX

— BUOpOKOHBeHep —

(mpu  pEKOHCTPYKIMH) C | OMaITyOKa»
HakJIoHOM 0T 5° 1o 30° Ha
paccrosinue 10 30 M

berononacockl 6 — 120 | Koncrpykuuu «uyneBoro» | ITo cxeme
Y Ha/I3€MHOTO ITUKJIa «aBTOOETOHOCMECHUTEID
3/1aHUsI B MpeJenax 30HbI — aBTOOETOHOHACOC —
BIUSIHUS O€TOHOHAcoca MaHUIYJIATOP
(aBTOOETOHOHACOCHI 10 (GeToHOpacmpenenuTen
60 M 0 TOPU3OHTAIIU U bHas cTpesa) —
BEpPTHUKAJIM; CTallUOHAPHBIE | onanyOka». Paguyc
— 110 350 M 110 BepTUKaIM, | JEUCTBUA CTPEJIbI OT 15
10 1000 M o 110 50 M B 3aBUCUMOCTH
TOPU30HTAIIN) OT TUNa

3BeHbEBbIC KOHBEUEPHI 40 - 50 | Koncrpykuuu «nynesoro» | [lo cxeme
LIMKIAa TpH  JaJbHOCTH | «TPAHCIIOPTHOE

noxaun 10 1000 m

CPEACTBO — CEKIHH
3BEHHEBOTO KOHBEHepa
— 3BEHbEBOM X000T —
onanyoka.

[Ipunoxenue b

HpI/IMCp pacdycTa TPaHCIIOPTHOI'O TUKJIIA aBTOOECTOHOCMECHUTEIIA

Ne | Ilokazareinb Pacyer Pesynprar

1 Bpewmst nBrxeHMst aBTOOETOHOCMECHUTEISI OT =2/20 0,1 u= 6 mun
3aBO/Ia K 00BEKTY

2 Bpewmst nBrxeHnst aBTOOETOHOCMECHUTEISI OT =2/27 0,074 4 =
00BEKTa K 3aBOJTY 4,4 MmuH

3 ManeBpupoBaHnue Ha 00BEKTE 5 MUH

4 MaHeBpHUpOBaHUE Ha 3aBOAC 2 MUH

5 3arpy3ka Ha 3aBOJIe = (2*60/35)/0.8 4,3 MuH

6 | Pasrpyska Ha oObekTe 1 M>/MuH 6 MUH

7 OxugaHue Ha 3aBOJIC 2,5 MmuH

8 Osxuyanue Ha 00beKTe 3 MUH

Hroro: 33,2

[Ipunoxenne B
DKCIlyaTallMOHHAs POU3BOAUTENBHOCTD U KOAPGULKEHT 3 (HEKTUBHOCTH

aBTOOETOHOHACOCA
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EmKocTh aBTOOCTOHOCMECHUTENS, KY0.M
Pucynok B.l — 3aBUCMMOCTh OKCIUTyaTallMOHHOM IPOU3BOAUTEIBHOCTH OT
MPOJIOJKUTEIIBHOCTH MAaHEBPUPOBAHUS M EMKOCTU aBTOOETOHOCMECUTEIS
4-10 — mpOOOIKUTEIHOCTh MAHEBPUPOBAHUS, MUH
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EMKkocTth aBTO6eTOHOCMeCI/IT€J'I5I, I(Y6M
PucyHnok B.2 — 3aBUCUMOCTh kodpdurmenta AKCILTyaTallMOHHON

MNPOU3BOAUTCILHOCTH OT IPOAOJLDKUTCIBHOCTH MAHCBPHUPOBAHUA KW CMKOCTHU

aBTOOETOHOCMECHUTEIA

4-10 — IpOaOIKUTEIHOCTh MAHEBPUPOBAHUS, MUH



