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YK 691.32:620.1
OOPMAJIMBALUA MTPOUEAYPBI OIIPEAEJIEHUA ®U3UKO-
MEXAHAYECKHX CBOMCTB BETOHA Y Eii ATIITAPATYPHOE
OBECIHEYEHUE

K.m.H., oou. Konoxoe B.B.
I'BY3 "[Ipuonenposckas 20cyoapcmeennas akaoemus Cmpoumenibcmed u
apxumexmypul"

JleiicTByromas CeroHs cucrema HOPMAaTHBHBIX JIOKYMEHTOB,
00eCIeYrBaOIINX KOHTPOJIb KauyecTBa OCTOHHBIX H3/CIIUi, OMHPAeTcs Ha P
METOMK OmpeneNeHus HU3NKO-MEXaHUUECKHX CBOMCTB OCTOHA, 3aKPCIUICHHBIX B
COOTBETCTBYIOLIMX TOCYJIapCTBEHHBIX CTaHAApTaX. BBeACHHbIC B [eHCTBHE B
saBape 2010 v JICTY b B.2.7-226: 2009 (beroHbl. YIBTpa3BYKOBOW METOJ
ompenenenus npounoctd) U JACTY b B.2.7-220: 2009 (beronsl. OnpeneneHus
MPOYHOCTH MEXaHMYECKUMHU METOaMH HEpaspyLIAIOLIEro KOHTPOJIS) OMHPAIOTCS
Ha M3BECTHBIC METOAWKH, Pa3pabOTaHHbIC B MPOIUIOM BEKE, U PEATH3yIOTCS
COOTBETCTBYIOLIEH anmnapaTypoil. OCHOBHBIM IIPHHIMIIOM METOIHK (a Takke
NpHOOPOB MX PEATU3YIOIINX) SBISCTCS H3MEPEHHE KOCBEHHOH XapaKTepHCTHUKU
B3aHMOJICHCTBUS «TIpUOOp — OCTOH» U BBIYKMCICHUE Ha 3TOH OCHOBE M Ha OCHOBE
PE3yNBTAaTOB MPEIBAPUTEIIBHBIX JTa00PATOPHBIX HCIIBITAHUI [TOKA3aTEIIs IPOYHOCTH
Oerona. Eme omHOM akcHMOMOW NMPUMEHEHHS HOPMHUPOBAHHBIX CETOAHA METOIOB
omnpeneseHnusi ITPOYHOCTH OETOHa MOXXKHO Ha3BaTh MPOBEICHUS HM3MEPEHHUS
[apaMeTPOB B3aMMOJCHCTBHS OJHOKPATHO B CIMHCTBEHHOH TOYKE MOBEPXHOCTH
OCTOHHOW KOHCTPYKUMH WM oOpasua. Hecmorps Ha jkecTkoe TpeOoBaHHE K
MIOJI'OTOBKE MOBEPXHOCTH OETOHA Iepe]] NMPOBEJCHHEM HM3MEPEHHH M, Jaxe, ero
HEYKOCHUTEJIBHOMY M TOYHOMY HCIIOJHEHHIO, CYMTAaTh YCJIOBMS, B KOTOPBIX
MPOM3BOAUTCS N3MEPEHHE Ha J1abopaTOpHOM 00paslie U Ha PeasIbHOM KOHCTPYKINH
UJICHTHYHBIMHU APYT APYrY, HE INPEJCTaBIACTCS BO3MOXHBIM. AHAJM3 Xapakrepa
B3aMMOJICHCTBHS Ha IIOBEPXHOCTH OETOHA IIOKA3bIBAET, YTO NPH BHEIPCHUH
uHAEHTOpa B OeTOH HamOolsiee CyHIECTBEHHbIH BKJIAJ B BapHALMIO U3MEPSEMbIX
MOKa3aTeneil Oka3bIBaeT HEOJHOPOJHOCTh OETOHA. YUHTBIBAsI HEYCTAHOBUBIIMHCS
Xapakrep Ipolecca B3aMMOJACHCTBUSA, IIPU OZHOKPATHOM  B3aMMOJCHCTBHU
npubopa ¢ OETOHOM, B JIOKAIbHOH OOJIACTH NMPOCTPAHCTBA TPYAHO T'OBOPHUTH O
JIOCTATOYHON CTCNEHH aJIeKBATHOCTH TPH BOCIPOHM3BEJICHHH  PE3YJbTaTOB
HU3MEPEHU.

CoBeplIeHCTBOBaHHE TIPHOOPHOW 0a3bl  (ammapaTrypHOro oOecreueHust
HOPMHPOBAHHONH METOJOJIOTHH) TMPOUCXO/MIO, M MPOMCXOAUT, HCKIIFOUHTEIBHO
[yTE€M COBEPLICHCTBOBAHHUS CHCTEMbI (DUKCHPOBaHMS M 00pabOTKH MH(OpPMAIIUH.
BONBIIMHCTBO MOJICPHU3ALNIA MPHOOPOB HAIMPABICHO HA BCTPAMBAHHE 3aBOJCKHX
TapUPOBOYHBIX 3aBHCHMOCTEH B MOCTOSHHBIC 3amoMuHaromue ycrpoiictea (I13Y)
npr6opoB. KOppEeKTHPOBKA «IIPOLIUTHIX» 3aBHCUMOCTEHl MPOM3BOAUTCS IMyTEM
BBOJIAa 3HAYCHHH KOPPEKTHUPYIOIIMX KOIP(HUIMEHTOB, OmMpenessieMbIX MO
pe3yJbTaTaM J1abopaTOPHBIX NCIIBITAHUH.

Oco60 Heo0XOANMO OTMETHTh BH3YAIM3alUMI0 W JIOKYMCHTHPOBAaHHE
MOJTy4aeMbIX Pe3yJIbTaToB. BOJBIIMHCTBO COBPEMEHHBIX MPUOOPOB 00OPYIOBaHEI
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U(POBBIMH IKUAKOKPUCTAIIMICCKMME dKpaHamu, [13Y, mukporporeccopamu u
orepaTUBHBIMHU 3amoMuHaromMu ycrpoiicrBamu (O3Y) Toro i nHoro oobéma
JUIsL XpaHeHUS pe3yJbTaTOB M3MEpPEeHUM M BbluucieHuil. Takoe mnocTpoeHue
npubopa TO3BONSAET, HCIHONb3Ysl BCTPOCHHBIE YTOYHSEMbIE TapHPOBOYHBIC
3aBUCUMOCTH, a TaKXKe CTaTUCTHYECKyl0 0oO0pabOTKy MHONYYeHHBIX Pe3yJIbTaTOB,
BU3YyallM3UPOBAaTh HE IPOMEXYTOYHBIE pE3yNbTaThl B BHAC KOCBEHHBIX
XapaKTepUCTHK B3aUMOJCHUCTBUS «TIpHOOp — OCTOH», a BHIUMCIEHHOE 3HAUCHHE
MIPOYHOCTH OETOHa C COOTBETCTBYIOIIMMH CTAQTHCTHYECKHMH ITOKa3aTeIsIMHL
VYka3aHHbIE BbIIIE arpUOyTHl COBPEMEHHBIX IPHOOPOB  HEPa3pyIIAIOIIETO
KOHTPOJISI, TOOABIEHHBIE B HUX B IOCIIETHEE BPEMs, CYIIECTBEHHO ITOBBICHIIH MX
cronmocTs. OHAKO, TP YIPOLIEHHN HPOIEAYPH! OLEHKH IPOYHOCTH OeTOHA Ha
MecTe TPOBEJCHUS HCIBITaHMH, (hopMaTu3anusl Iporecca M3MEpeHUil CKphIBaeT
(u3HYECKU CMBICI OIpeJeNIeHNs, peBpamias H3MEPUTENBHBIH PUOOp B HEKHH
«4EpHBI SIIUK» BBIJAOIINA PE3yabTaT, TPYAHO MOMIAIONIMACS aHamu3y Oe3
KaMepanbHoi 00paborku. Kpome Toro, nmeromasics GpyHKIus — nepegada JaHHBIX
W3MEPEHUI U BBIUUCICHUH, coxpaHeHHbIX B O3Y mpubopa B 3IEKTPOHHOM BHJE,
peanusyeTcss JOCTAaTOYHO peako. lIpHyMH Takoro MONOXKEHHS HECKOIbKO, HO,
MOoXKanyd, camas TJIaBHas 3aKII0YaeTcsi B TaK HA3bIBAEMOM «UEIOBEYECKOM
¢daxrope». Ilog 3TMM TEpMHHOM B JAHHOM KOHTEKCTE CIECAYeT IOHUMATh
HECOOTBETCTBUE BO3MOXHOCTEH NpuOOpa YpOBHIO KBAIM(HUKALMHU CIELHAINCTA
ero ucnois3youero. [Ipy HerocTaTOUHON KBaNU(UKALMK CHEUAIUCT IPUMEHSET
MOJTy4aeMyl0 TIPUOOPOM MHTEPHPETALMIO «IPOYHOCTH OeToHa» 0e3 aHanu3a
COCTOSIHHSI KOHCTPYKIIMH B IIEJIOM, YCIIOBHH €€ DKCIUTyaTallM ACHCTBYIOUIUX H
NpeAIoNIaraeéMbIX K JIGUCTBUIO HArpy3ok. B TIPOTHBONONOXKHOM — Ciydae
KBaIMQUKAIMS OKCIIepTa IO3BOISIET €My VYUIHTHIBaTh He(OopMaln3oBaHHBIE
BIMSHHS, 4YTO TPUBOAWUT K TOJYYEHHWIO OLECHKM  OTJIMYAIOIICHCS  OT
«IIPETIOKEHHOM» IPHOOPOM H, COOTBETCTBEHHO, HY)KAAIOIIEHCS B KOPPEKTHPOBKE
TIOJTYIEHHBIX Pe3yIbTaTOB.

I'maBHBIM pe3ynbTaToM pabOTHI AKCHEPTa SBISETCS MONydIeHHe HH(OPMAIUN
0 HEeCyIeH CIIOCOOHOCTH KOHCTPYKIMH, WX HAIEXKHOCTH W JIOJTOBEYHOCTH, TO
MoJNydeHHe WHPOPMALUMH O «IPOYHOCTH O€TOHA» KOHCTPYKIMA MOXHO
paccMaTpuBaTh KakK SIBHO HeAOcTaTo4yHylo. IlockombKy Ha — pe3ynbTaThl
OlpeneseHns] BIMSAIOT el HECKONbKO (akTopoB, HHPOpMAIMS O KOTOPBIX
HeoOXoquMa Ul pacyeTa HAaJeKHOCTH M JONTOBEYHOCTH, TO IOCTPOCHHUE
METO/IMKH TOIy4eHHUs 3TOM HH(POPMALHH, a TaKXKe e€ alnapaTypHOro o0ecredeHus
SIBIISICTCS aKTyaIbHOU 3a1ayeid.

PaccMOTpUM HEOOXOMMBbIE YCIIOBHUS 11 TIOCTPOSHHUS TAKOH METO/IUKH.

Jlnst  mpoBeleHHS — NOBEPOYHBIX/TIPOBEPOYHBIX  PacyeToB  HeoOXoamma
nHdopmanyss O TeOMETPUYECKMX I[apaMerpax KOHCTPYKIIMH, CBOMCTBax
COCTaBIIIIOIINX €€ MaTepualioB U Harpy3Kax, ACHCTBYIONIMX Ha KOHCTPYKLIUIO VIIH
IIpeaIoaracMpIX K IeHCTBUIO Ha HEE.

CxeMa BBITTOJTHEHHUS! OIEPaIiil JUIsl OCYIIECTBICHHS MOBEPOYHOrO pacuera C
HCIIONb30BAaHUEM pE3yNIbTaTOB ONPENCNICHNSI TPOYHOCTH OETOHa METOJaMH
Hepa3pyIIAOIIEro KOHTPOJs puBeaeHHas B [1], No/bkHA ObITh JOIOJIHEHA ABYMSI
olepanusMH, BBIIOMHAEMBIMH TIPH OOCIEIOBAHHM KOHCTPYKIMH: OIpenesieHne
TEOMETPUIECKHX XapaKTePUCTHK KOHCTPYKIMH U  OIpEAeNeHHe Harpy3oK
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JICHCTBYIOMIMX HAa KOHCTPYKIUIO WJIU TpeAIojaraeMbIx K neiictuto Ha He€. Torga
cxeMma npuMer Bua (puc.1).

W3mepenus HWsmepenue 9Hpeﬂeﬂeﬂﬂe
XapaKTePHUCTHK TEOMETPHIECKIX ACHUCTBYIOLINX NI
B3aMMOJIENCTBHS XapaKTepUCTHK TIPENONaraeMbix K
«Tpu6Op—OeToH» obCIeTyeMoit ACHCTBHIO Ha
" KOHCTPYKIIHIO
B JIOKAJIbHOH KOHCTPYKIIHH Harpy3ok
obacTu v v
KOHCTPYKIUH,
BBIUHCIICHHE » | Co3manue pacueTHON CXeMbI KOHCTPYKIIMA
MOIYJIS -
YIPYTrOCTH U
TpoYHOCTH Cratudeckuil pacyeT KOHCTPYKIIUH.
Geroma Onpenencaue ycunuil u aedopMartuia
KOHCTPYKITUU

v
I IToBepouHbIil pacueT KOHCTPYKIIUU

Puc. 1. Cxema svinonnenus onepayuii 0iist OCyWecmeneHusl
NOBEPOUHO20 pactema ¢ UCHOb308AHUEM Pe3VIbMAmMOo8 OnpedeeHus.
npounocmuy 6emona Memooamu Hepaspyulaue2o KOHmpoJis

Takast cxema Morja OBITh YCIEIIHO PEaln30BaHa B MPEINOIOKEHHH, HYTO
METOIbl  OmpeneneHuss  (DU3HKO-MEXaHHYECKHX  XapaKTepHCTHK  OeToHa
HEYYBCTBUTENBHBl K YPOBHIO HANPSHKCHHH B KOHCTPYKIMHM H, KPOME TOTO,
mapaMeTpbl OeToHAa €AMHBI Ui BCeH KOHCTPYKIMH. B peanbHBIX YCIOBHSIX
HEBO3MO)KHO M3TOTOBHTH BCIO KOHCTPYKLHIO W3 OZHOIO M TOro ke OeToHa, a
YPOBEHb HANPsDKCHHH CYIIECTBEHHO HCKaXKAaeT H3MepseMble IMapaMeTpbl, 4TO B
KOHEYHOM HTOre MOXKET NMPUBECTH KaK K 3aHIKCHHOM, TaKk M K 3aBBIILICHHON
OLICHKE HECYyIlell CIOCOOHOCTH KOHCTpYKuMH. Ecmu B HEepBOM ciiydae MBI
CTOJIKHEMCSI HCKIFOUUTEIBHO ¢ IKOHOMHIECKIUMH MOTEPSIMH, TO BO BTOPOM MOXKET
BO3HUKHYTh YIpo3a 6e30MacHOl dKCIUTyaTaliy, Kak OTAeTbHON KOHCTPYKIMH, TaK
M BCETO 3[aHHUSI/COOPYKSHHSI.

PaccMmaTpnBaeMoe OCIOKHEHHE, BEPOSTHO, MOXKET ObITh YCTPAaHEHO IyTeM
YTOYHEHHS] XapaKTEPHCTUK OETOHA, BBOAMMBIX B PACUETHYIO CXeMy, M ydeTa
peasbHBIX MapaMeTPOB JUarpaMmsl JiehOpMHUpOBaHHsI GETOHA.

KauecTBeHHO-KOIHYECTBEHHBIE MapaMeTpbl BHOCHMBIX YTOUHCHHIl JOJKHBI
ONPEIETATHCS. KOHCTPYKTOPOM-PACUETUYMKOM UCXO/ISI M3 HEOOXOIMMOiT TS pacuera
CTEITCHHU JICTAM3alHN PACUCTHON CXEMBbI, YPOBHS OTBETCTBEHHOCTH KOHCTPYKIIUH
(3maHus/coopyKeHuns) U TpeOyeMOro ypOoBHS HaIe)KHOCTH.

B kauecTBe METO/IOB, MO3BOJISIOIIMX MOMYYHTh HEOOXOUMYIO HH(DOPMALHIO,
HCIOJIb30BaTh HOPMHUPYEMbIC CETrOHS METO/bl HEpaspyLIAOLIEro KOHTPOJIs HE
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NPEJICTABIIACTCA BO3MOXKHBIM. JIJIsl HUX HE00X0ANMMAa CyIEeCTBEHHAs MOJCPHHU3AIUS
KaK B METOJMYECKOM, TaK U B almapaTypHOM acrekre. Kpome Toro, kak nokazaHo
panee, HeoOXxoauMa «OH-» (2 BOBMOXKHO U «I10JIU-») HaPaMETPHYHOCTh U3MEPEHHIA

IpY  B3aUMOJEHCTBUM «IpHOOp — OETOH», a TakkKe KOMIUICKCHAs YBs3Ka
pe3yIbTaTOB ~ M3MEPEHUM, MONYYEHHBIX  Pa3lUYHBIMH  HEpa3pyLIAIOMUMU
METOJAMHU.
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Hcxons u3 BhIIIECKa3aHHOro, Hauboiee ONM3Ka K WACATBHOW Clieyromast
cXeMa BBINOJIHEHHs ONEpalMil Ui OCYILIECTBJICHHS IIOBEPOYHOrO pacyera ¢
UCHOJIb30BAHUEM DE3YJbTaTOB ONpPEACNICHUS IPOYHOCTH OETOHa MeTojaMu
Hepaspyllaroero KoHTpons (puc.2)

W3mepenns
XapaKTEepPUCTUK
B3anMoJIecTBUSA
«11pubop—OeTon» B
JIOKaJIbHOMI
obnactu
KOHCTPYKIIUH,
BBIYHCIICHHE

W3mepenue Omnpenenenne
FEOMETPUUYECKHUX JICUCTBYIOIINX WIIN
npeanoaara€MbIxX K

XapaKTePUCTUK o
6 1% JCHUCTBUIO HA
obcrnenyemoi KOHCTDYKIIIO
KOHCTPYKITUH Harpy3oK
A v

Co3aHne pacueTHOH cXeMbl KOHCTPYKIIUU

MOJyJIsl YIPYTrOCTH

v

1 MPOYHOCTHU

OeroHa CraTtuyecKuii pacyeT KOHCTPYKLIUM.
KOHCTPYKIIHH Omnpenenenue ycunuii u nedopmanuit
\

JomomHuTEbHbIE Ormpenenenue 30H Ui yTOYHEHUs (PU3UKO-
U3MEPCHHUS 1 MEXaHWYECKHX XapaKTePUCTUK OeToHa
OTIpeIeICHUS KOHCTPYKIUI

CBOMCTBa v
MaTepuasoB
HECKOJIbKUMHU .
BHeceHne M3MEHEHMI B PACUETHYIO CXEMY

HepaspyIalomUMK

PaspYLIAIONL KOHCTPYKLIUH
METOaMH
v

IloBEpOUHBII pacyeT KOHCTPYKLIUHU

Puc. 2. Cxema evinonnenusi onepayuti 0 ocyuecmeneHus
HOBEPOUHO20 pactema ¢ UCHOIb308ANHUEM Pe3VIbIMAN08 ONpedeieHus.
npoUHOCIU 6EMOHA MEMOOaMU HEPA3PYULAIOn|e20 KOHMpPOis

Buecennbie u3MeHEHUS B CXEMY KacCarTCda IPOBEACHHUA HNOIOJTHHUTCIbHBIX
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M3MEPEeHUIl M ONpeeieHnii CBOMCTB OETOHAa HECKOIbKUMH HEpa3pyILIAIOIUMU
METOJaMHU IPEANONaraloT HCIOIb30BAaHUE YCOBEPIICHCTBOBAHHBIX MeToauk. C
YUETOM Pa3NUYHOM YyBCTBUTENBLHOCTH HEPA3PYLIAIOIINX METOAOB K M3MEHEHHUIO
YPOBHS  HANpPSHKCHWH B OCTOHE KOHCTPYKIMH TIPOBEICHHUE  MCIIBITAHHI
NapajjIeNIbHO Pa3IMYHBIMH METOJAMH B OJHOH 00JAaCTH KOHCTPYKIMH HO3BOJIHT
MOBBICUTh  HAJEXKHOCTb  ONpPEJETICHUs, YCIOXHSSA, OAHAKO, CaM IpoLecc
npoBesieHus uctbiTanuit. [IpoBeieHne u3MepeHnii CTaHOBUTCSL OOJiee PYTHHHBIM H
(hopMaIM30BaHHBIM M, COOTBETCTBEHHO, VISl TIOBBIIICHHS HAJIG)KHOCTH U TOYHOCTU
TpeOyeT aBTOMATH3aIIHY MIPOLECCa.

CymecTByromasi CerogHs CXeMa NPUMEHEHHUs] Hepa3pyIIaloluX METOI0B
MpeCcTaBIeHa Ha pHC. 3.

W3mepenns XxapaKTepUCTHK B3aUMOACHCTBHSA «IIprOop — OETOH» B
KOHCTPYKIUH

v

Berancnenue «po4HOCTH OETOHay 0 MPEABAPUTEIILHO OCTPOSHHON
TpaIyUpOBOYHON (TapUPOBOYHON) 3aBUCHMOCTH «KOCBEHHAS
XapaKTEePHUCTHKA B3aMMOJICHCTBHS — MPOYHOCTH OETOHA B 00pa3Ie

v

Busyannzaiys noyd4eHHBIX PE3yIbTaTOB IPHOOPOM
Hepa3pyaoero KOHTPoJIs

v

| I1oBEpOUHBIIl pacyeT KOHCTPYKLUHU

Puc. 3. Cywecmsyiowas cxema npumenenust nepaspyuaouux memooos

PaccmorpeHHbIe paHee TpeOOBaHMS K MOJCPHU3ALMU METOIUK ONPEEIICHU
(DU3UKO-MEXaHUUECKUX CBOMCTB 0OETOHa B KOHCTPYKIHMH, a TaKkKe OCOOCHHOCTH
MPOBE/ICHHs] UCIIBITAHUH (B T.4. 4enoBedecKkuil (akrop), MpeACTaBICHHbBIC BBIIIE,
HO3BOJISIIOT TPEIJIOKHUTh CXEMY IPOBEACHUS JIOMOJIHUTENILHBIX H3MEPeHUH U
OIpe/IeICHUH CBOMCTB OETOHA HECKOIbKMMH HEpa3pyLIAIoMUMHU MeTofamu (puc.
4). Ilpenmaraemass cxema TIpeanonaraeT pa3paboTKy AaTYUKOB-U3MEPUTENEH,
PEANU3YIOINX KXKIbIH CBOH METOJ HEpa3pyLIAOLIEro KOHTPOIS M PabOTaIOIINX
HOJl YIpPABJICHUEM LEHTPAIBHOrO MOIYIs, JuO0 B BUIE OTAEIBHOrO OJIoKa, a
BO3MOJKHO B BHJE CHELHUAIBHO pa3pa0OTaHHOW MPOrpaMMbl/IPOrpaMMHOIO
KomIuiekca. Takasi mporpaMma/IporpaMMHBINA KOMIUICKC JOJKHBI COBMELIATHCS C©
BBIYMCIIUTENILHBIMUA KOMILJIEKCAMH, PEATH3YIOIIMMH METOJ] KOHEYHBIX 3JIEMEHTOB
(manpumep: JIMPA, CKAJl u T.m.) u ynpaBnsate o0paboTkoit HHGOpPMAIUU OT
JIATYMKOB M3Mepureneil. [Ipu 3ToM mporpamMMy ckopee Bcero ynoOHee pacroiiaraTh
Ha KOMITbIOTEPE OIHOBPEMEHHO C PAcUETHBIM KOMIUIEKCOM, a Crocod nepenadn
uHOpMALMM  MEXKIY JaTYMKaMH  IpearnodTureneH  OecrpoBopHbiM.  T.e
(du3nueckas peauzalus MpelaraéMoil CXeMbl BO3MOXKHA B BHJE HMEPEHOCHOI'O
KOMITIBIOTEpA pacIojaraeMoro BOJIM3M 00CIeayeMON KOHCTPYKIMH, HECKOJIBbKHX
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JAaTYMKOB — M3MEpPUTENEH pealu3ylolMX OAWH W3 METOJIOB Hepas3pyIIarouiero
KOHTPOJIs1, CUCTEMbI Hiepeiadl MHGOpPMaLUK U YIPaBISIOIEro MOLYJIS.

JlaTuuk — uamepurenb JlaTtunk — uamepurenn
peanuzyronuii 1-it meron peanu3yromwmii i-it Meto
Hepas3pyIIaoIero KOHTPOJIs Hepa3pyIIaoIIero KOHTPOIs
A A
v v
| Y CTpoiicTBO CBA3H | | VcTpolicTBo CBs3U |
A A
v v
| Ynpasisiomas nIporpaMMa/IporpaMMHbIH KOMILIEKC |
v
| Busyanuzanus HoiIy4eHHBIX PE3YJIbTaTOB HAa CXEME KOHCTPYKIHN |
v
dopmupoBanue (aiiia HCXOTHBIX JAHHBIX JUIS TIOBEPOYHBIN pacyeT
KOHCTPYKI[UU

Puc. 4. Ipeonazaemas cxema npumenenus Hepaspyuaouux Memooos

Ha ocHOBaHMHM BBIIEH3IOKEHHOTO MOXKHO CHENATh CIEIYIOINe
BBIBOJIBL

e [lpumeHsieMble B CTPOMTENBCTBE  METOAB  OMPEACICHHA
MEXaHHYEeCKMX CBOWCTB O€TOHA B KOHCTPYKIUSAX TpPeOyIOT
YCOBEPIICHCTBOBAHNUS, KAaK B METOANIECKOM, TaK H B aIlllIapaTypHOM
TUIaHE;

e Ilpemmaraemble  CXEMHBIE  DEIICHHMS  IO3BOJISAT  IOBBICHTB
a/IeKBaTHOCTh ~ OLIEHKHM TEXHUYECKOTO COCTOSIHUSI CTPOHMTENBHBIX
KOHCTPYKLIUH.
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