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Opranuzanusi, TUIAHUPOBAaHUE M KOHTPOJIb CTPOUTEIBHOTO IPOW3BOCTBA
WHXXCHEPHBIX COOPYKCHHI. METOIMYCCKHE YKa3aHUS K IMPAKTHUYECKHM 3aHATHIM IS
crynenroB CIIO / H.B. Bracosa.— Camapa: Camap. roc. TexH. yH-T, 2024. — 18 c.

Mertonuueckue yka3zaHUs MPETHA3HAYCHBI TSI O0YJarOIINXCS MO CIEeIHATIbHOCTH
cpennero npodeccuonanbHoro oopazoanus 08.02.02 CTpouTeabCTBO U AKCILTyaTaIMs
WHXEHEPHBIX COOPY>KEHHI.

Meronuueckre yKa3aHUs BKIIOYAIOT B Ce0S KOMIUIEKT METOJIUYECKHX
MaTepuagoB, HEOOXOIUMBIX ISl YCHEHIHON MOJATOTOBKM M y4acTHsl B MPOBEICHUU
MPaKTUUYECKUX  3aHATHM MO  MEXKIUCUMIUIMHApHOMY  Kypcy:  «Opranusanus,

INIAHUPOBAHKUC U KOHTPOJIb CTPOUTCIILHOT'O IIPOU3BOACTBA HHKCHCPHBIX COOPY)KCHI/Iﬁ ».



MNPAKTUYECKOE 3AHSITHE 1
OINNIPEJAEJEHUE ITAPAMETPOB CTPOUTEJIBHOI'O IIOTOKA

Heab padoThl: MojgydyeHUE MPAKTUYECKUX HABBIKOB IO OMPEACIICHUIO YaCTHBIX
MOTOKOB, 3aXBAaTOK U SIPYCOB MPU OSTOHUPOBAHUU (DYyHITaMEHTA.

Oo0mue cegeHust

Jlis opranu3anuy MOTOYHOTO MTPOU3BOJICTBA OETOHHBIX Pa0OT HEOOXOIUMO BECh
KOMIIJIEKC CTPOUTENIbHBIX TMPOIECCOB IO BO3BEJACHUIO (PyHIaMEHTA PACWICHUTHh Ha
OTJIETbHBIC YaCTHBIE MTOTOKH, a COOPYKAEMYIO0 KOHCTPYKIIMIO B TIJIaHE — Ha 3aXBAaTKH U
10 BBICOTE — Ha SIPYCHl. YUHTHIBAs YIOOCTBO BBIMOJHEHUS OTEPAIMHA 10 YCTAaHOBKE M
COCJIMHEHUIO apMaTypHBIX KapKacOB BHE OMAIYOKH, a TaKKe OOJBIITYIO TPYI0EMKOCTh
OMmamy0O4YHBIX PA0OT PEKOMEHIYETCS pa3[eNuTh HX Ha JBa IOTOKA: TEPBBIA —
YCTAaHOBKA IIIMTOB IO OJHOW CTOpOHE (hyHJAaMEHTa W BTOPOMl — cOOpKa omajayOKu Mo
BTOPOM CTOpPOHE TIOCJE€ 3aBEepLICHHs] apMaTypHbix pabor. Takum oOpazom,
OeroHnpoBaHue PyHAAMEHTa MOXKET OBITh PACUICHEHO Ha 5 YaCTHBIX MOTOKOB:

~ TEpBbII — MOHTaX ONATYOKH MO OTHOM CTOPOHE KOHCTPYKIIMH;
~  BTOpOM — YCTAaHOBKA apMaTyphbl;

~  Tpetuil — cOopka onaayOKu Mo APyroi CTopoHe PyH1aMeHTa;
~  YETBEPTHIN — YKIIAJIKA U YIIJIOTHEHHUE OETOHHOU CMECH;

~  ISTHINA — pacnanyOKka KOHCTPYKITHH.

Iopsinok BbINOTHEHUsI PadOTHI

MuHuMaIbHOE YUCIIO 3aXBaTOK My, OOECTIeunBatolee He0OXOAUMbINA (GPOHT PadOT
JUTSI BCEX 3BEHBbEB pa00YMX, COCTABUT:

Mmin=N+ ats/ K, (4.1)

r7e N — KOJIMYECTBO YACTHBIX TMOTOKOB; o0 — YHCJIO paboyuX CMEH B CyTKH; t5 —
BpeMsl HaXOXJeHHUs OeToHa B omanyOke, cyT; K = 1 cMeHe — pUTM IIOTOKa
(IPOMOIKUTEILHOCTH Pa0OT HAa OHON SPYCO-3aXBaTKeE).

B  o0myr  mOpoAOKHTENLHOCT,  MHUKIAa  OCTOHMPOBAHUS ~ BXOJUT
TEXHOJIOTHYECKHUI TepephiB, HEOOXOMUMBIA JJiT Habopa OETOHOM pacnanTyOOuYHOU
npouHoctu. HopmaTuBHbIE JOKyMeHTHI [11] ycTaHaBIMBAIOT HAUMEHBIIIYIO TPOYHOCTh
OeToHa ISl CHATHSA BEPTHUKAJbHBIX IMUMTOB onanyoku B mpenenax 0,2-0,3 Mlla. Ha
MPAKTUKE OMATyOKy JIEHTOYHBIX (DYHAAMEHTOB CHUMAIOT yepe3 6-72 4 B 3aBUCUMOCTH
OT TEeMIIEpaTypHOr'0 pPeKHMMa TBepAeHHs OeToHa. B mpakTtudeckoit paboTe MOXKHO
IPUHATH t5 = 2 CyT.

[Tpn Ha3zHaYeHWHW pa3Mepa 3aXBaTKU HEOOXOIUMO YUUTHIBATh TEXHOJIOTHUICCKUE
OCOOCHHOCTH TMPOM3BOJICTBA OETOHHBIX PabOT, KOTOpPHIE CBOJATCS K CIEAYIOIINM
TpeOOBaHUSIM:

~ OETOHMPOBAHKWE B TEUCHUE CMEHBI JOHKHO BECTHUCH HEIMPEPHIBHO;
— O€TOH cleAlyeT pa3paBHUBATH U YIUIOTHATH TOPU30HTATIBHBIMH
cinossmu tojmuHon 0,2-0,4 M mo Bcel IMUIOMIAAM 3aXBaTKH, MPUYEM KaXKIbIi



MOCJEYIOMUM CIIOM JOJDKEH YKJIAJbIBAThCS HAa MPEABIAYIIMNA CIIOH 10 Hauana
CXBaTBIBaHUS I[EMEHTA B HEM;
~ Ha3HAYEHHOE YMCJIO 3aXBAaTOK JOJKHO OBITh HE MEHEE, YeM PACCUUTAHO I10
dopmyie (4.1).
C yd4eToM BBINIEU3IOKEHHOTO CPEIHUN pa3Mep 3aXBaTKH, M, MOXKET OBITh
HalJICH:

L, = Ity / by N (4.2)

rae J — dakruueckass MHTEHCUBHOCTh OCTOHMpOBaHMS, OIpenessieMas 4acoBOU
TPOM3BONTEIBHOCTHIO BEAYIICH MAIIMHBI, M /4; tyxx — BpeMs yKJIanKH OeToHa J0
Hayasa ero CXBaTblBaHus, 4; Dy — MMpUHA JIeHTOUYHOro (hyHIaMeHTa, M; N, — IpUHATAs
TOJIIMHA YKJIaJIbIBAEMOTI'0 CJI0s1 OETOHHOM CMECH.

Bpems yknanku 6eToHa, u,

tykn = texs — U,

rrae t,, — BpeMsl CXBaThIBAaHMS IIEMEHTa C MOMEHTA MPUTOTOBICHUS OCTOHHOU
CMecH, 4; 1, — IpOJAOIKUTENLHOCTh JOCTABKU CMECH Ha OOBEKT, d.

BpeMms cxBaTbiBaHUsI LIEMEHTAa YCTAHABIMBAETCS CTPOMUTENLHOW J1aboparopuei B
3aBUCUMOCTH OT BHJA LIEMEHTa, TeMIEpaTypbl BO3AyXa, N00aBOK B OeToH W T.nm. B
IPaKTHYECKON paboTe MOXKHO MPUHATH { x;= 2 4.

[TponomKUTENBHOCTh TOCTaBKM OETOHHOM CMecH Ha OOBEKT pac- CUMTHIBAETCS
o ¢opmyie (3.7) ¢ yu€ToM nepeMelIeHus 3arpy>KeHHOr0 TPaHCIOPTHOTO CPEJICTBA B
OJTHOM HampaBlieHUU. {7 aBTOOETOHOCMECUTENEH, KOTOPbIE MOTYT IMPHUTOTAaBIMBATH
CMECh B KOHIIE TPAHCIIOPTHOTO 1HKIIa, mpuauMaercs t, = 10-20 muH.

[locne onpenenenusi BenuuuHbl L, mpousBoauTcs: pa3OuBKa 1iaHa (yHIaMeHTa
Ha 3aXBaTKW TaKUM 00pa3oM, YTOObI OHM OBLIM PAaBHOBEIMKU MO TPYAOEMKOCTH WM
paznuuanuck He Oosee yeM Ha 25%. OdepéaHocTh OETOHUPOBAHMS 3aXBAaTOK JODKHA
ObITh yBsi3aHA C HaIPAaBJICHUEM IMEPEMEIECHUs] BEAYLIEH MAaIIMHBl OTHOCHTENIBHO
BO3BOJIMMOM ITOA3EMHON YaCTH JIOMa.

Bricota sipyca mnpu OETOHHPOBAHMU KOHCTPYKIIMM OIpeaensercs, B MEpBYIO
o4epesib, JOMYCTUMON BBICOTOM CBOOOTHOTO MajeHUsi OETOHHOW cMecH BO M30eKaHHe
eé¢ paccioenus. CornacHo [11] /it cTeH u JIEHTOYHBIX (PyHIAMEHTOB OHA paBHA 4,5 M.
OnmHako B LeAX yAeuleBiIeHUs paboT 3a CYET HEOJHOKPATHOTO HCIOJIb30BaHUS
AJIEMEHTOB ONalyOKH (PYyHIAMEHT pEeKOMEHAyeTcs pa3OuTh Ha JBa spyca. Kpome
CHIDKEHUSI CTOMMOCTH Pa0OT YMEHBIICHHE BBICOTHI OETOHUPYEMOI KOHCTPYKIIUH CHU3UT
OOKOBOE JaBJICHUE YIUIOTHAEMON CMECH Ha ONailyOKy, YMEHBIIUT €€ IPOrud U MOBBICUT
KauecTBO MOBEpXHOCTEHN (PyHIaMeHTa.

B BbIBomax k paboTe MpUBOIATCSA PEe3yJIbTaThl MO ONPEAEICHUIO Pa3MEpOB U
KOJINYECTBA 3aXBATOK U SPYCOB.



IMMPAKTUYECKOE 3AHSITHE 2

INPOEKTUPOBAHUE OPT'AHU3AIIUU U METOJOB TPYJIA
PABOYHX

Hens pa0doThI: TNONYYEHUE MPAKTUYECKUX HABBIKOB IO TMPOEKTHPOBAHUIO
OpraHHU3alMy U METOMIOB TpyAa pabounx npu OETOHUPOBAHUM (DyHIAaAMEHTA.

IHopsiaok BHINOJIHEHUSI PA0OTHI

1. Pacuém cocmasa komniekchoti 6pucaovl

B ocHOBy opranuzanuu TpyjJa B KOMIJIEKCHOW OpuTraje, 3aHsITON BBIOJTHEHUEM
paboT HYJEBOrO IHMKJIA, 3aKJIaJbIBAaCTCS MMOTOYHO-pACUJieHEHHBIM MeTod. Ero
CYIIHOCTh 3aKJIIOYaeTcsi B TOM, YUTO JJisi BBIMOJHEHUS KaXXJOr0 YacTHOTO IOTOKA
HA3HAYaeTCsl OTJEJIbHOE CHELMAIM3UPOBAHHOE 3BEHO pabouux. [IpoaosrKuTenbHOCTh
ero mnpeObIBaHMS Ha OOBEKTE MPU PUTMUYHOM TIOTOKE NPUHUMAETCS PaBHOM
MPOJOIKUTENBHOCTH paboThl Beayliero 3BeHa. OHa B CBOIO OYEpeb OMpEeNesieTcs
PUTMOM TIOTOKA M OOIIMM YHCJIOM SIPYCO-3aXBaTOK, Ha KOTOpbIE pa3OUT (yHIaMEHT.
[Ipu omHOCMEHHOM padoTe

toer =K MN,, (5.1)

7€ tye; — IPOJOJDKUTEIILHOCTh PA0OTHI BEYIIErO 3B€HA, IHU; k — pUTM MOTOKA,
CMEH; m — 0011Iee KOJIMYECTBO 3aXBaTOK; N, — UHCIIO SIPYCOB.

UucneHHsbI cOCTaB 3B€HA, 3aHATOTO B COCTABE YACTHOTO MOTOKA,

Nyp= T/ taKep, (5.2)

rie T — Tpymo€MKOCTh pabOT MO YacTHOMY IIOTOKY, d4ela-CcMeH; t — mpo-
JOJKUTEBHOCTh Pa0OTHI 3BEHA, paBHAsl BETUYHMHE l,.,; o — YUCIO CMEH paboThI 3BEHA
B CYTKH; Kyep = 1,1-1,2 — k03 punmeHT nepeBpInonHeHns: HOpM BbIPaOOTKY.

Jis HEeTpYyIOEMKHUX IPOLIECCOB, OCYLIECTBISIEMBIX BHE IIOTOKA

(MOHTaX TUIUT MEPEKPHITHS ), COCTAB 3BE€HA MPUHUMAETCS 1Mo Tao. 5.1.

[Ipodeccrnonanbublii, KBATM(PUKAIMOHHBI W YHUCICHHBIA COCTaBbI 3BEHHEB
cBonATcs B Ta0m. 5.1.



Tabnuya 5.1
CocraB KOMITJICKCHOM OpHraibl IO BO3BEICHHIO ITOI3EMHOM YacTH 3aHus

CocraB 3BeHa o evier B O6H;ZZ 4UCII0
HaunmeHoBaHME YaCTHBIX a3 [KOM-BO — padouux
[IOTOKOB npodeccust Gorrix
1. VcranoBka HapyxHbix | [JIOTHHK | 4 I I 2
[IMTOB ONaTyOKH 4 1
2. Yknagaka apMaTypbl
3. VcraHoBKa BHyTpeHHHX | AAPMatyp-| 3 1 1 2
[IMTOB OMATyOKH K 2

4. beronnpoBanue GpyHa-
MeHTa

5. Pacniany0OKka KOHCTPYKLIKY| U T.A.
6. MOHTasK IIAT MEPEKPhI-
TSI

7. 'uapousonsuus GyHa-
MEHTA

Hroro: N, uen

2.Onanybounvie pabomoi

Baxneiimnmu akropaMu nporpecCUBHOM OpraHU3alii TpyJa Ha YCTaHOBKE U
CHSATUM ONAITYOKM SBIAIOTCS: TPUMEHEHHE YHUDUIMPOBAHHOM 0OOOpaurMBaeMoi
OManyOK C WHBEHTAPHBIMH KPENE&XKHBIMU M TOJIEPKUBAIOLIMMU 3JIEMEHTaMHU,
UCIOJIb30BaHUE CPEJICTB MAJIOM MEXaHM3alUU (3JEKTPOCBEPIINIIOK, Tallel, JOMKpPATOB)
u obecrieyeHre pabOUUX HEOOXOIUMBIM PYYHBIM U M3MEPUTEIHHBIM HHCTPYMEHTOM.
[TpumeneHue onanyOKu U3 OTAETbHBIX JOCOK JOMYCKAETCs JUIIb B MECTax J0- OOpOB U
B KaueCTBE pa3JeUTEIbHON Ha TPAaHUIAX 3aXBaTOK.

Jlo ycTaHOBKHM OmamyOKd HEOOXOAMMO OCYHIECTBUTH I'€OA€3MUECKYI0 Pa3OUBKY
ocell M 3aKpeIvieHHe OTMETOK OeToHupyemoro ¢yHaaMmeHTa. B mporecce MoHTaxa
CUCTEMAaTUYECKU IPOBEPSIOTCSI BCE OCHOBHBIE pa3Mepbl onaiayOku B cOope, Tak Kak
TOYHOE COOJIIOJIEHUE TMapaMeTPOB M IOJIOKEHUS IIUTOB SBIISIETCA OCHOBHBIM
TpeOOBaHUEM K TTPOU3BOJICTBY Pa0OT.

[Tpu opranuszanuu pabo4ux MECT IJIOTHUKOB HEOOXOAMMO YYUTBIBaTh, YTO OHU
JOJDKHBI pacrojiaraTbCsi, Kak MpaBUIIo, BHYTPU KOHTYpa (pyHAaMeHTa U 00ecreunBaTh
0e30MmacHOe BBINOJIHEHHE pabOT Ha 3axBaTke Oe€3 JMIIHUX JBMXKEHHH U MOTEpb
BpeMeHHU. J[Ji1 yCTaHOBKU M CHATHS LIUTOB ONMaJlyOKH BTOPOTO sipyca pabouue Mecra
OpPraHu3yIOTCS Ha WHBEHTApHBIX MMOAMOCTSAX WM pabouMx IJIoulaKax, KOTOpbIE
JTOJKHBI JIET- KO U OBICTPO BBICTABIIATHCS U YOUPATHCA.

[lo31eMEHTHBIN ~ MOHTaXX  YHU(PUIMPOBAHHOW  MEJKOIIMTOBOM  OMAIyOKHU
HAUMHAETCS C YKIAJKU O KOHTYpY (yHIaMeHTa HampaBisIONIUX JIOCOK, KOTOpBIE
KpersTcsl K 3a0MTHIM B 3€MJIIO KOJIbSIM. 3aTEM Ha HaMpaBISIOIIMX JOCKaX B yIJax U



yepe3 Kaxnaple 3-4 M ¢ MOMOIIbIO BPEMEHHBIX PACIOPOK M MOJKOCOB BBICTABISIOTCS
MasiyHbIe IUTHI. PaccTosHne MeXay HUMH JOJDKHO OBITh KPaTHO JUIMHE IIUTA. 3aTeM
YCTAHABJIMBAKOTCS CXBATKH, KOTOPBIE COEIUHSIOTCS CO IIUTAMU HATSKHBIMU KPIOKAMU,
U K CXBaTKaM KJIMHOBBIMM 3KMMAaMH W CTSDKKAMHM IPUCOEAMHSIOTCS  BCE
POMEXKYTOUHBIE IUTHI. C HAPYKHOW CTOPOHBI OMATYOKH CTaBSITCS MOJKOCHI, KOTOPBIE
yIIHpaOTCSI B OOKOBbIE CTEHKM KOTJOBaHa. BHyTpu JeHTBH (yHIameHTa
IIPOTUBOIOJIOKHBIE IIUTHI PACKPEILISIOTCS BPEMEHHBIMH PACIIOPKaMH, YIAIsIEMBIMU BO
BpeMsi OETOHUPOBAHUSI.

Pa3bopka onanyOku TPOU3BOAUTCS TOIJIEMEHTHO B TMOpPSJKE, OOpaTHOM
MOHTaxy. BHauase BbIOMBaIOTCS PACIIOPKH U MOAKOCHI, CHUMAIOTCSI CXBATKH U JIpyTHe
KpEenEXHbIE 3JEMEHTHI. 3aTeM JIOMUKaMU OTJENSIOTCS OT OETOHHOM MOBEPXHOCTU U
CHUMAIOTCSI ILIUThI ONATyOKH.

3. Apmamypnule pabomoi

[lepenoBast opranmzamusi Tpyda B 3BEHE apMaTypIIMKOB Oasupyercs Ha
KOMIUIEKCHOM 00ecreueHn: 00beKTa apMaTypoil B MOPSAKE U MOCIEI0BATEILHOCTH €€
ycraHoBKH. [locTaBiisieMble apMaTypHbIE U3/1€- JIUS JOJDKHBI OBITh CHa0KEHbI OMpKaMu
c 0003HAUEHUEM MapKH AJIEMEHTA.

Jns  co3maHus  3alIMTHOrTO cliosi  y  OOKOBBIX rpaHed  (yHaameHTa
YCTaHABJIMBAIOTCS IJIACTMACCOBBIE (PUKCATOpPhl WM K KapKacy IpHUBapUBaIOTCS
KOpPOTBHIIIM apMaTyphbl. PaccTosiHue Mexny (pukcaTopaMu NpUHUMAETCS paBHbIM 1,5-2
M. CoequHeHre apMaTypHBIX U3JIETUNH MEXKIY COOOW MOMXKET MPOU3BOAUTHCS JYyrOBOM
CBapKO# WJIM BHAXJIECTKY C UC- MOJIb30BAaHUEM BA3aJIbHOU MPOBOJIOKU O 0,8-1 MM.

4. FemonHvle pabomol
B cocTaB BbINOMHAEMbBIX 3B€HOM OETOHIIMKOB Pa0OUYUX ONepanui BXOISAT:
—~OYHUCTKA oOmnajnyOKu, 3ajenka Imesed mupuHod Oonee 10 MM  makiei,
IJIMHAHBIM TECTOM WJIM JIEPEBSHHBIMU pEHKaMH, YBIQXXHEHHE BOJOW JIEPEBSIHHON U
CMa3Ka MOBEPXHOCTU METAUTMYECKON OonatyoKu;
~ yJaJeHHE P’KABUMHBI U TPSI3U C apMaryphbl;
~ mpuéM, rojiava, yKJ1aJaKa 1 yijaoTHEHUe OETOHHON CMECH;

~ 00paboTka paboYUX IIIBOB,;
~  OYMCTKA UHBEHTAps U MPHUCTIOCOOTICHUN OT HAIUIIIIETO OETOHA,;
~VKpbITHE OETOHA BIAroéMKMMHM MaTe€pUallaMH M €ro IOJIMBKAa B HavaJIbHBIN
MIEPUO/I.

PanmonanbHOE pacmpesielieHne yKa3aHHBIX Omepainuid obecrieuynBaeTcsl Mpu
3BEHE U3 TPEX OCTOHIIMKOB. BeTOHIMK 2-T0 pa3psja Ha TPUEMHON IIJIOMAIKE CICIUT
3a BBITPY3KOW cMecH B 0ajbd, OYHUIIACT TPAHCIOPTHOE CPEJICTBO OT HAJMIIIIETO
OeToHa, MPOU3BOAUT CTPOTIOBKY 0aJbu M C TIOMOIIBI0 KaHATA-OTTSDKKH PEryaupyeT e€
nonauy. Jpyroit 6eToHIIMK 2-T0 pa3psna NPUHUMAET 0ajbi0 ¢ OETOHOM, OTKPBHIBAET
3aTBOP, BKJIIOYAET MPUKPEIUIEHHBIA K 0aabe BHOpATOp, pEerylMpyeT Moaady CMECH B



onanyOKy, CHTHAIM3UPYET KPAHOBIIMKY O TIEpEeMENICHHH Oaaby B TIPOCTPAHCTBE.
beronmuk 4-ro paspsijia pa3paBHUBAECT U YIUIOTHSIET OCTOHHYIO CMECh BUOPATOpPOM,
YCTaHABJIMBAECT BBITOPOAKUA W3 JIOCOK JIJISi yCTPOMCTBA PabOYMX IIIBOB, MPOU3BOIUT
00pabOTKy MOBEPXHOCTH MOCIIETHUX.

[Ipy yncaeHHOM COCTaBe 3BEHA U3 IBYX YEJIOBEK PA3AEICHUE TPYIa CIEIYIOLIEE.
beroHmuk 2-ro paspsiga OCYIIECTBISET CTPOMOBKY Oanpu U €€ mojady K MECTy
OeToHupoBaHMs, a OCTOHIIMK 4-TO paspsija BHITPYKAET, Pa3paBHUBACT U YIUIOTHIET
OCTOHHYIO CMECh.

[Ipyu  mopIuoOHHOW  ToOJadye CMecH  00pa3yloTcsl  KOHYCHI,  KOTOpBIE
pa3paBHUBAIOTCS BUOPATOPOM JI0 TOJTYYEHHUS CJIOS TpeOyeMon TOJIIMHBI B Mpeeiax
3axBaTku. PacnpeneneHue KECTKUX CMECEM OCYLIECTBISIETCS BPYUYHYIO C IOMOUIBIO
jomnar. YTIIOTHEHUE TTyOMHHBIMU BUOpAaTOpaMH MPOU3BOAMUTCS HUX TMOTPYKEHUEM B
ciioil 0eToHa B BEPTUKAIBHOM WJIM CJErkKa HAKJIOHHOM IMOJIOKeHUH 0e3
CONPUKOCHOBEHHUsSI ¢ apMmarypoil. Ilpm 3ToM HakoHeYHUK BHOpaTropa IOJKEH
3arIyoJIsITHCSL B paHee YI0KEHHBIN U ellle He CXBAaTUBIIMICS clIol Ha riryouny 5-10 cM.
Cxema mepecTaHOBKM paboyero opraHa Mpu IIUpuHEe ¢yHIaMeHTa Oosiee JBYX
paanycoB aecTBUs BUOpaTopa mokaszaHa Ha puc.S.1.
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Puc. 5.1. Cxema ymioTHeHUS €l0si OETOHA: @ — CXeMa IIePeCcTaHOBKH BUOpATopa;
6 — moJoXeHue BUOpaTopa B cioe 6eToHa; 1 — riryOuHHBIN BHOpaTOp; 2 — onany0ka; 3 — paHee yIDIOTHEHHEIH Cl0if; 4 — BEITOPOIKA
Ha TpaHHLE 3aXBaTKH,;
LILIIE IV — no3unum BuGpartopa

IIpu by< 2R HakoHeuHHK BHOpaTOpa MepecTaBiIseTcs 0 IPOAOIbHOM ocH BhyHIaMeHTa
C IIaroM, M,
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OCHOBHBIMH TPU3HAKaAMU 3aBEPIICHUS YIUIOTHEHUSI CMECU Ha JAHHOM MO3UIINHU
ABIIIETCA TPEKpAIICeHUE OCEJaHUs CMECHU W TOSIBJICHUE LIEMEHTHOTO MOJIOKAa Ha €€
MTOBEPXHOCTH.

[Ipy OJHOCMEHHOM pEXHME YKIaJAKhd OCETOHHOW CMeCH B KOHCTPYKIHIO
BO3HHMKAIOT TEXHOJOTUYECKHUE MEPEPHIBI, TPEOYIONUE yCTPOiicTBA pabOYuX IIBOB IO
rpanuiiam 3axBatku. CormacHo TpeboBanusiM [11] moBepXxHOCTH pabodero IiBa
JOJKHA OBITh TEPIEHAUKYISpHA K TMPOJIOJBHOM OCH OCTOHHPYEMOW KOHCTPYKIIUU.
Jns oOpa3oBaHUsI BEPTUKAJIBHOIO OrpaHWYEHHMS Ha BCIO IUPUHY ¢yHAaAMEHTa
3aKJIa/IbIBAIOTCS JEPEBSIHHBIE JOCKH C Mpope3sMu i apMmarypsl. llepen Havanom



OCTOHMPOBAHUSI OYEPEAHOM 3aXBaTKU pa3CIIUTENbHBIE JOCKM YOWparoTcsa, a
MOBEPXHOCTh PabOYero miBa OYUIIAETCSA OT IEMEHTHOM MIEHKU U MPOMBIBAETCS BOJOM
WM TPOAYBACTCA CXKAThIM BO3AYXOM i IMPOYHOIO CILEIUIEHUS YKJIaAbIBAEMOTO
OeToHa CO CTaphbIM.

W3 mpun. 2 BUIHO, UTO 3a CYTKHM (BpeMs YKJIaJku O€TOHa Ha OJHOU SIPycCo-
3aXBaTKE C TEXHOJIOIMYECKUM MEPEPHIBOM ) HIDKHUE CJIOM O€TOHA B TEIMJIOE BpeMsl rojia
HaOuparT or 9 1o 35 % Mapo4yHON MPOYHOCTH B 3aBUCUMOCTH OT TEMIIEPATyphI
HapyXHOro Bo3ayxa. [1oaToMy mpu MpoOYHOCTH YNOKEHHOro OeroHa He Oonee 2-3
MIIa 00paboTka MOBEPXHOCTH CThIKA MPOU3BOAMUTCS MEXaHHMUYECKON METaTMYECKOU
IIETKOM, a mociie Habopa 6eToHoM mpodHocTH Bbimie 7-10 Mlla — mHeBMaTnueckon
IaPOLIKOM.

C uenbio co3gaHusi ONaronpusTHBIX YCIOBUHM JJis TBEpACHUS OETOHA B JIETHEE
BpeMsi HEOOXOIUMO:

~Ha TOPU3OHTAIbHBIE ITOBEPXHOCTH VYKIAJbIBaTh BIAroéMKHE MaTepUalibl
(MEIKOBUHY, OMWJIKH, OPE3EHT U Jp.) Ha CPOK HE MEHEe 2 CYTOK JUIsl MPEJOXPaHeHUS
0eToHa OT BPEAHOr0 BO3JCHCTBUS MPSMBIX COJTHEUHBIX JTydel U BETpa;

~B JKApKyI TIOTOJly TOJMBATh OTKPBITHIE TOBEPXHOCTH U JAEPEBSHHYIO
OnasIyoKy;

~MOJIMBKY HauYMHATh HE Mo3aHee yeM depe3 10-12 4, a B KapKyro U BETPEHYIO
MOToy — uepes 2-3 9 mociie OKOHYaHUs OCTOHUPOBAHUS,

-npu  TeMmmeparype Bo3zayxa 15°C u  BbpIIE NOMMBATH KOHCTPYKLHIO
paccestHHOM CTPYEN BOMBI HE Peke TPEX pa3 B CYTKH J0 AOCTHUXKEHUS O0eToHOM 75 %
MIPOEKTHOU TPOYHOCTH.

Janee pazpabaThIBalOTCSl OpraHU3alisl U METOJbI TPYJa paboUnX MO YCTPOUCTBY
TUAPOU3OJISIINM (yHIAMEHTA.

B BbIBOJIE NPUMEHUTENHHO K BBIMOJHSIEMBIM CTPOUTENBHBIM Ipolieccam
M3JIaraloTcsl MNPUHSTHIE CTYJIEHTOM pEIICHUS MO OpraHu3aluy TPyJda B 3BEHBIX;
opranuzainuu (GpoHTa padoT U padourx MeCT; METOIaM U MpuéMam Tpyaa pabodux.

IMMPAKTUYECKOE 3AHSITHE 3

MNOCTPOEHUE IN'PA®UKA PABOT
Heab padoThl: monydeHne MPaKTUYECKUX HABBIKOB IO MOCTPOCHUIO rpaduka padboT
npu OETOHUPOBAaHUHU (DyHIAMEHTA.
Oo0wmue cBegeHust
I'pagux pabom — OCHOBHOM JOKYMEHT B COCTaBE€ TEXHOJOTMYECKOW KapThl,
OTPENIEISIIONINA  TEXHOJIOTHYECKYIO TOCIEIOBAaTEIbHOCTh W MPOJOHKUTEIHLHOCTD
BBITIOJTHEHUST CTPOUTEIILHBIX MPOIIECCOB, CPOKH IO- CTABOK MATEPHATLHO-TEXHHYECKUX
pPECYpCOB, pa3felieHue U OpraHu3alrio Tpyaa B Opurane pabounx. [lo popme rpaduku
MOTYT OBITh JINHEWHBIMU, CETEBHIMU U B BU/JIE IUKIOTPAMMBI.
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Puc. 6.1. Iluxiorpamma crieriagin3upoBaHHOT O ITOTOKA 110 BO3BECHUIO (pyHIaMeHTa: | -

YCTPOICTBO OMAIYOKH C OJHOI CTOPOHBI (PyHIaMEeHTa; 2 - yCTAaHOBKA apMaTyphl; 3 - YCTPOWCTBO

OTayOKH C IPyrod CTOPOHBI; 4 - 0ETOHUPOBAHNE KOHCTPYKIIHH;
5 - pacnanyOka ¢pyHIaMeHTa; 6 - TUAPOU3OJIAINS; 7 - MOHTX ILTUT NEPEKPHITUS MTOABAIA

HOpﬂIlOK BBIINNOJIHCHUHA paﬁoTl:.I

B OCHOBY COCTaBJICHUSA T’ pa(bHKa pa60T moJararOTCa CJICAYIOIIHUC ITPHUHITUIIBI:

BBIIIOJTHEHUE Pa0OT B CTPOTOi TEXHOIOIMYECKOM MOCIE0BATEIbHOCTH;
~  MAaKCHMAJIbHOE COBMEILIEHHUE 10 BPEMEHH OTAEIBHBIX IIPOLIECCOB;
~ HE MEHee YeM JBYXCMEHHas padoTa BedyIIMX MaIllVH;

- COGJ’IIOI[CHHC OCHOBHBIX ITOJIOKEHUN TEXHUKHA OS30IacHOCTH.

[Tpu

NPOEKTUPOBAaHUU Tpapuka MPOAODKUTEIBHOCTh  CTPOUTEIBHBIX IPOIECCOB,
BBITIOJTHSAEMBIX MTOTOYHBIM METOJIOM C OJMHAKOBBIM PUTMOM, OMPEAEeTCs 1Mo Gpopmyrie

(5.1), a agpyrux pa0oOT, OCYIIECTBISIEMBIX C HHBIM PUTMOM, PACCUUTBHIBACTCS I10
dbopmyre

t=T /N, a Kpep, (6.1)
rae t — mpoJoDKUTENIBHOCTh CTPOUTENBHOTO TIpoliecca, H.; T — TpymnoéM- KocTh pabor,

yen-cMeH; N,, — YUCIICHHBIN COCTaB 3B€HA PadovmX 1Mo Ta0uI. 5.1; o — uncino cMeH paboThl B
TEUEHHUE CYTOK; Kyep= 1,1-1,2 — k03 (hpuLIIeHT nepe- BBINOIHEHHST HOPM BBIPAOOTKH.

PCKOMGHI[yeTCH B I[aHHOI\/’I pa60Te IMOCTPOUTDh HHUKJIOI'paMMy IIOTOYHOI'O BO3BCIACHHA

NoJ3eMHOM uacth 3nmanust (puc. 6.1), a Takke HW300pasuTh JUHEHHBIA Tpaduk,
OTpaXKArOIINA TPOU3BOACTBO OETOHHBIX PadOT IPH BO3- BEICHUH (DyHAaMEHTA.
JlvnelHbIi rpaMK CTPOUTENBCTBA MOI3EMHOM YacTH IoMa pa3padaThIBAETCs 110
cnenyromieit Gopme (Tadm. 6.1).



Tabauya 6.1
I'paguk npousBoacTBa 0ETOHHBIX padoT

O6béM pa- TpymoéMKOCTh Cocras Opuransl  [Pabouune 1Hu
HaumenoBanue |En. oor Ha obmas, gen-
pabot W3M. e. CMEH
U3M.,
qen-4
1 2 3 4 5 6 7

B nepBoM cronbiie rpaduka B TEXHOJIOTHYECKOM MOCIEI0BATENbHOCTH IPUBOISATCS
KpaTKHUE ONMUCAHUS CTPOUTEIbHBIX IPOIIECCOB MO BO3BEACHUIO (DyHIaMEHTA.

CronOupl 2-5 3aMoJHSIOTCS Ha OCHOBAaHMM BEJOMOCTH TPYAOBBIX 3a- Tpat. [lpu
3TOM 00111asi TPYIOEMKOCTH pabOT MEPEBOIUTCS B YEJI-CMEHBI.

B rpade 6 ykaspiBaeTcsi mpohecCHOHANBHBIM M YUCIEHHO- KBAJTM(HUKALMOHHBIN
COCTaB 3BEHbEB PAOOUMX, HA3HAYAEMBIX JIJISI BBITOJHEHUS KaXKI0r0 Mpoliecca.

B 7 crTonbiie ropu30HTAIBHBIMU JIMHUASME TOJIIMHON HE MEHee 2 MM B MacIluTade
BPEMEHHU HM300pa)KarOTCsl CPOKHM BBIIOJHEHUSI COOTBETCTBYIOUIMX PaOOT M B3aUMOCBS3U
MEXIly OTJEJbHBIMU 3BeHbsMH pabounx. Han munHueil apabckoil nudpoii moka3pBaeTcs
NPOJOJDKUTENIBHOCTh TIpoliecca B paboOuuX JHSAX, KOTOpas OKpyIJIeTcs A0 IIeJI0ro
9ucIa, B KpaitHem cioy4ae — 10 0,5 mus.

B BBIBOZE TPUBOAATCS pe3yNbTaThl MO OIMPEACTICHUIO IMPOIOKUTEIEHOCTH
OeroHupoBaHUs (yHIAMEHTa, B Cllyda€ pPAacCMOTPEHMs] HEe- CKOJBKMX BapUaHTOB
MIPOM3BOJICTBA pabOT MO OETOHWPOBaHUIO (DyHIAMEHTA MPUBOJIMTCS CPABHEHUE DTUX

BapUaHTOB MO MPOJOJKUTEILHOCTH OETOHUPOBAHUS.
HNPAKTUYECKOE 3AHATHE 4

MATEPUAJIBHO-TEXHUYECKHUE PECYPCbI
Heapr padoThl: mMOTyYeHHE MPAKTUYECKUX HABBIKOB IO  OMNPEIEICHUIO
MaTepUAIbHO-TEXHUUYECKUX PECYpPCOB JIsl IPOU3BOJICTBA pabOT Mpu OETOHMPOBAHUU
dbyH1ameHTa.
Oo0wmue ceegeHus
B nmannoi pabote onpenensercss HoTpeOHOCTh B:
- MamepuanbHwlX pecypcax — KOHCTPYKIUAX, U3JIEIUSIX, MaTe- puajiax u
nonygadpukaTax;
- MexHUYecKux pecypcax — CTpOUTEIbHBIX MAIlIHHAX, 000PYIOBaHUH,
WHCTPYMEHTaxX U MHBEHTApE;
- IKCNIYamayuoHHbIX MAMepuanax, KOTopble HeOOXOJUMBI [Tl BHITOTHEHHUS
paboT HYJIEBOTO IUKJIA.
KonuuectBo MarepuanoB M M3AENUNA ONpenensierca Mo paboyuM yeprekam
dbyHmamMenTa u 00b€MaM paboT MO KaXIOMY CTPOUTEIHLHOMY MPOIIECCY.
IMopsinok BbINOTHEHUS] PA0OTHI



B ocHOBY pacd€ToB MOTyT OBITh MOJIOKEHBI CIEAYIOIINE HOPMBI pacxoa
MaTepUANIOB:

1. Y CTPOICTBO IEHTOYHBIX 6eTOHHBIX (ByHaaMenToB (Ha 100 M° Ge- ToHa):

beronnasa cmecs — 102,0 M3; [uTer onamyoxu — 340 M2
Hocku 40 mm — 0,59 M

Jlocku 25 mm — 1,5 m*;

['Bozau ctpourensabie 100 MM — 21,7 kr; [IpoBonioka cranbHas 4 MM —
29 xr.

2. ['opusonTanbHast rugpon3oanys GyHIaMEHTOB U3 PYJIOHHOTO MaTepuaa B
2 ciiost (Ha 100 M 2 n30mmpyemoii moBepxHOCTH): Pytonnble MaTepuanst — 220,4 M7

['pynroBka u3 6uryma — 80,2 kr; Mactuka OutymHas —

420,4 xr; Jlposa — 0,7 M.

3. bokoBas okpacouHass ruapou3ouAnus GyHAaMEHTOB OUTYMHOM
MacTHKOM B 2 c1ost (Ha 100 M ® m30ipyemoit moBepxHocTH): MacTrka GHTYyMHAS —
240,2 kr;

Jlposa — 0,35 >,

[ToTpeOHOCTH B CpeACTBaX MEXaHU3AMH W TMPOYMX TEXHHUYECKHX pecypcax
YCTAHABJIMBACTCS MO TMPHHATOM B TEXHOJOTMYECKOM KapTe CXeMe OpraHu3aluu
CTPOUTEJILCTBA C Y4€TOM OOBEMOB pabOT M KoJaudecTBa HcnoiaHuTened. llepedeHnb
HEO0OXOIMMOT0 HHCTPYMEHTA U UHBEHTAPSI IJIs1 KEJIe300€TOHHBIX paboT MpuBEEH B [5-
7].Pe3ynbraThl MPUHATHIX pelIeHUH OGOPMIIIOTCS B TaOym4HOW ¢Gopme (Tabdn. 7.1 u

7.2).

Tabauya 7.1
Marepuains! 1 oy padpuKaTsi
Haumenosanue pecypca Enununa
Mapka Komnuectso
U3MEpPEHHS
COopHbI€ TIUTHI
MIEPEKPbITHS 11K 60.12- 8T - IV IIT 140
beron Knacc B15 na mopr 3 678,6
JIaH/IIIEMEHTE Kilacca M
LIEM32.,5
Apwmarypa A 400 T 26,6
PyGepoun PIIIT - 300 2 445,2
M
Macruka ourymHas MBK-T'-55 KT 2391,3

bonee TouHO MOTPEeOHOCTH B dSJEMEHTaX OMATyOKHM MOXKET OBITh paccyuMTaHa 10

JAHHBIM MPUJ.3 C yUETOM UX 000paurMBaEMOCTH, KOTOpast ornpeaensiercs no popmyie
Nos =km N,/ (kn +1t), (7.1)

riae Nog — KomyecTBO 000poTOB onanyoku, mr; K — putm moroka (K = 1 cmene); m —



CyMMapHO€ KOJIMYECTBO 3aXBAaTOK B KOHCTPYKUUU; N, — 4UCIIO SPYyCcOB; N — KOJIUIECTBO
YAaCTHBIX IMOTOKOB MO OETOHMPOBaHUIO (yHIAaMEH- Ta; {s — Bpems TBepJeHus1 OeToHa 10
Ha0Opa UM pacrasyOO4YHON MPOYHOCTH, CYT.

Huxe nznoxen npumep nojcuéra KOIMIecTBa 3JIEMEHTOB ONally0- KU JIJIsl yCTPOWCTBa

JIEHTOYHOr0 ()yH/IaMEHTA.

Tabauya 1.2
Marisbl, 000pyI0BaHHe, THCTPYMEHT M MHBEHTAPh
Hanvenosanne pecypea |, o Mapka Komnu- Texauueckas
YECTBO XapaKTEepUCTUKA
1. Mawwunwel, obopyodosanue u uneeHmaps 0151 Hcene300emoHHbIX pabom
MOHTaXHBIN KpaH [IHeBMO-
AT ONECHEII KC-5361 1 Crpena 22,5Mm
2. Uncmpymenm 015 dicenie300emoHHbIx pabom
3. Uncmpymenm 011 MOHMANCHBIX pabom
4. Unempymenm 0nia uzonsiyuu (hyHoamenma

Ilpumep. Tpebyercsi moaoOpaTh KOMIUIEKT MEJKOIIUTOBOM pa300p- HO-TIEPECTaBHOM
onaxyOoKu /i1t 0ETOHUPOBAHUS JIEGHTOYHOTO (DyH/IaMEHTa, W300pakEHHOTO Ha puc. 1.1.
Hcxoonvie oannwie:

1. ITnomane omamy6imBaeMoii moBepxHocTH F,, = 2217,6 M

2. Beicora pynmamenta — 3,3 M.

3. Ywucno sipycos N, = 2.

4. Bsicora sipyca h,= 1,65 m.
Pewenue. Cornacuo [11] Bepx omanyOku AODKEH ObITh Ha 5-7 CM BBIIIE BepXHEH
OTMETKH OETOHMpPYEeMOW KOHCTPYKITUHU ISl YKJIAAKA O€TOHA C 3alacoM Ha €ro OCaKy
npu BUOpupoBannu. Clie10BaTEILHO, BRICOTA OMa- JIYOKH Ha spyce JOKHA OBITh
hy =h;+h,=165+0,05=1,7 m.
[lo mpun. 3 mombuparoTcst pasMepbl JEPEBOMETALIMYECKUX IIUTOB, 3aKPBIBAIOIINX
BeIcOTY hy,. [IpuHATO MBa HIKHUX psifa mMUTOB pazmepoM 150 x 60 cM, 1 oUH BepXHUIA
psan muroB pazmepoM 150 x 50 cm. ITnomans HmwkHero muta F; = 1,5 0,6 =0,9 MZ, a
BepxHero F,=1,5x0,5=0,75 M-,
Jls ompeneneHust obiero koaudectsa mmtoB nepsoro (N;) u Broporo (N,) Tuma Ha

2 hd ~
1000 m” onairy011BaeMoi MOBEPXHOCTH COCTABIIIETCA CUCTEMa YPaBHEHUM:

0,9 N;+ 0,75 N,= 1000



N; = 2N,

Pemenne momydyeHHBIX YpaBHEHUW TMO3BOJISIET HAWTH 3HAYEHUS
N; =785 1. u N, =393 .
[TpoBepka: 0,9 x 785 + 0,75 x 393~ 1000
CrexoBarenbHo Ha 1000 M MOBepxHOCTH OmanyOku TpeGyercs 785
nmtoB pazmepom 150 x 60 cm u 393 muTa pasmepom 150 x 50 cm.
Hanee nmo popmyse (7.1) moacuuThiBaeTCsi 000paumBaeMOCThb JIEMEHTOB OIATYOKHU:
Nog=kmN,/(kn+t)=1x8x2/(1x5+2)=2,28 obopora.
C yuéroM mony4eHHOH 000pavyuBAEMOCTH MOTPEOHOCTH B MIUTAX ONATYOKH COCTaBHT:
Fip=Fon: Nog =2217,6:2,28 =972,6 M".
TakuM 00pa3zoM, TS BBITOTHEHUS ONATyOOYHBIX paOOT OTPeOyeT- Cs CIISAY IO
KOMILJICKT:

1. utst pazmepom 150 x 60 cm — 785 % 0,973 = 764 .

2. Iwutet pazmepom 150 x 50 cm — 393 % 0,973 = 382 .

3. Tonkocer myst kperuterns nmwtoB — 2000 x 0,973 = 1946 mir.

4. Harsoxabie kproku — 9000 % 0,973 = 8757 mir.

5. 3amku 1 crsokek — 6000 x 0,973 = 5838 mr.

6. 3amku coeauHenus muToB — 5000 x 0,973 = 4865 miT.

7. PazaBwxkHblie purenu qiauHon 400cM — 20 x 0,973 = 19 .

8. PasnBmwxublie puremm nmHON 600cM — 30 x 0,973 = 29 .

9. Jleramm coemuuenus cxsatok — 2000 x 0,973 = 1946 mr.

10. HaBecusie mogmoctu — 150 x 0,973 = 146 mr.

11. Crpemsiaku — 150 x 0,973 = 146 miT.

IMMPAKTUYECKOE 3AHSITHE 5
TEXHUKO-9KOHOMUWYECKUE INIOKA3ATEJIN

Hean padoThi: monydeHrne 00y4arolUMUCS MPAKTUYECKUX HABBIKOB MO OMPEICICHUIO
TEXHUKO-DKOHOMHUYECKHX ITOKa3aTeJied TMPOM3BOJACTBa pabOT Mpu OETOHHMPOBAHUHU
dbyHIaMeHTa.
ITopsiioK BHITIOTHEHUST PA0OTHI

JI71s1 OlleHKH KadecTBa MPUHATHIX MPOEKTHBIX PEIICHUM MO YCTPOWCTBY (yHIaMEHTa



HEOOXOIMMO PAaCCUYMTAaTh JIBa BUJIa NTOKa3aTesIel: HOPMATUBHBIC U TIPOCKTHEIE.
OCHOBHBIMH TEXHUKO-DKOHOMHYECKHMH ITOKA3aTESIMH  TEXHOJOTHYECKOH KapThI
SIBJISTIOTCSL:

Tpyooemkocms Ha 6ecb 0O6veM pabom, yen-cm:

HopmaTuBHas Tpy10eMKOCTb T, ONpenesnsieTcs o BeAOMOCTH 3aTpaT ¢ ePeBOIOM B
4eJ-CMEHBI, a TpoeKTHas T, paccuuThiBaeTcs 1o Gpopmyiie

T,.=> Nt (8.1)

rae N — gucio pabodnx B CMEHY Ha BBITIOJIHEHUH JIAHHOTO Tpoiecca; t —
IPOIOKUTEIFHOCTD IIPOLIECCa B CMEHAX, IPHHIMAEMast 1o rpaduKy pabor. cy/m’:

Tpyooemkocms Ha uzmepumenb KOHEYHOU HNPOOYKYUU, Yel-

HopMatuBHas Tpyq0eMKOCTh Ha W3MEPUTEIh MPOMYKIIMH ONpeaesercs mo Gpopmyre:
Tenu=Tu IV, (8.2)
[Ipu 5TOM TPYA0EMKOCTh HAa KOHEUHBIA U3MEPUTEITH IO TEXHOJIO- THUECKON KapTe:
Texn=Ty IV, (8.3)
rie V — COOTBETCTBEHHO paboumii 00beM YI0KEHHOTO XKeNe300eToHa, M .

Buvipabomka Ha 00H020 pabouezo 8 cMery, M /4er.-cam:

HopmaruBnast BeIpaboTka paBHa

B.=V/T,, (8. 4)

[Tpu 3TOM BBIpaOOTKA MO TEXHOJOTHYECKON KapTe
B,=V/Y Nt. (8.5)

OHU:

HpO()OJZJfCMmeJZbHOCmb 3EMISHBIX U HCeNe300emOHHbIX pa6om,

[Tpunumaercs no rpaduxy padorT.
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