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JIABOPATOPHAS PABOTA Ne 7

IMPABWIA PABOTHBI C IPUBOPAMM 110 OLIEHKE
BOJOHEINPOHUIAEMOCTMH, OTPBIBA CO CKAJIBIBAHUEM,
CKAJIBIBAHUS PEBPA, BEJIMMHUHBI AI'E3UA 3AIIUTHOTI'O CJI104,
NJINHBI CBAW U JIP.

1 BoxoHenpoHuiaeMmocTb 0eToHA

beron sBnsercs camMpIM pacnpOCTPaHEHHBIM CTPOMTEIBHBIM MaTEPHATIOM.
bonbIIMHCTBO COOPYKEHUH, IPEATIONATAIOIIUX KOHTAKT C BOJOM, BBITIOJIHSAOT UMEHHO
u3 0etona. OTHO U3 BaXXHBIX CBOWCTB O€TOHA SIBJIETCS €r0 BOJIOHEPOHHUIIAEMOCTb.

BomorenponuiiaeMocTs - CIOCOOHOCTH O€TOHAa HE MPONycKaTh BOMY MO
JIaBJICHUEM, TIPU 3TOM JIaBJICHHE TTOBBIIIAIOT CTYMEHAMH J0 JTOCTHKEHHSI OTIPEICTICHHON
BermurHbl. OHa BaXHA I THUAPOTEXHUYECKUX COOPYXKCHHM, pPE3epPBYapoOB IS
XpaHEHUS BOJIBL

[lo creneHu BOAOHENPOHHUIIAEMOCTH OETOH TOJpa3AeisaioT Ha Mapku W2, W4,
W6, W8, W10, W12, W14, W16, W18 u W20. Iludpsr 2-20 0603HaUaIOT JTaBJICHUE B
Kre/em’, NPpY KOTOPOM CTaHAapTHBIE O€TOHHBIC OOPa3IIbl TUAMETPOM U BBICOTOM 15 cMm
HE MPOIYCKaIOT uepe3 cedst BOAY.

BonounenponunaemMocts 6€ToOHa ONpeesieTcss pa3InuyHbIMA METOJaMH, a TaK Ke
CYIIECTBYIOT CHOCOOBI YBEIMYCHHSI BOJOHEIPOHHUIIAEMOCTH O€ToHa, J00aBIIsIs
CIIeIMaIbHBIE JI00ABKH, KOTOPBIE CMOCOOCTBYIOT YIUIOTHEHHIO, a TaK K€ C TTOMOIIBIO
UCII0JIb30BaHUS CTICIIUAILHOTO THAPO(HOOHOTO TIEMEHTA.

[IpoHunaeMocTh 6€TOHA MOKET OLEHHBAThC KodpduimenTom ¢punbtpanun, K,
cMm/c,

MeToanl onpenesnenusi BojgoHenmpoHunaemoctu (I'OCT 12730.5):

OTIpENeTICHNE BOJIOHENPOHUIIAEMOCTH MO '"MOKpoMy TisiTHY" (OCHOBaH Ha
U3MEPEHUN MaKCHUMAaJIbHOTO JIAaBJICHHUS MIPU KOTOPOM uepe3 oOpasell He MpOoCaurBaeTCs
BOJIA);

OTIpeeICHIEe BOJOHETIPOHUIIAEMOCTH TI0 KO3 duiineHTy GuibTpanuu (OCHOBaH

Ha ompenaenacHuH Koddduimenta (UIBTPAIUA TPH  MOCTOSHHOM



JIABJICHUH 110 U3MEPEHHOMY KOJIMYECTBY (PMIIbTpaTa U BpeMEHHU (PIIIbTPALIUN);

YCKOpPEHHBIN METo OTIpE/IEIICHHUSI ko3 durmenta bubTpanun
(punbTparomerpom);

YCKOPEHHBI METOJl OIpEEICHUsI BOAOHENPOHUIIAEMOCTH O€TOHa IO  €ro
BO3IyXOTIPOHUIIAEMOCTH.

B cBsi3u ¢ TeM, 4TO OOBIMHBIE METOBI UCTIHITAHHS 3aHUMAIOT JTOCTATOYHO MHOTO
BpeMeHH (McTibiTanre 6eToHa Mapku W8 "o MOKpOMY MATHY' JJIMTCS OKOJIO HECNH),
Ha MMPaKTHKE MPUMEHSIOT YCKOPEHHbIE METO Il OTIPEIEICHUsI BOJOHETPOHUIIAEMOCTH.

BoponenponuaeMocTs O€TOHA 3aBUCUT, B OCHOBHOM, OT B/L, Buaa Bsixy1uero, a
TaKKe OT COJepkKaHHsl B OETOHE TOHKOMOJIOTBHIX M XHMHUYECKHUX J00ABOK, YCJIOBHIA
TBEpJieHUs 1 Bo3pacTa 6eroHa. KpoMe Toro, Ha BOIIOHENPOHUIIAEMOCTh OETOHA BIIUSIET
ctpykrypa nop. llonmuB B/L], mMbl yMmeHbIIaeM MaKpOTOPHCTOCTh U TOBBIIIAEM
BOJIOHETIPOHUIIAEMOCTh OE€TOHA. DTO XOPOIIO BUJIHO U3 pucC. 1. YMmenbmth B/L] MoxHO
MOBBIIICHHEM pacxoja IIEMEHTa MpPH IOCTOSIHHOM pacxoje BOJbI, NPUMEHEHUEM
WIaCTUGUUUPYIOMUX J00aBOK, B OCOOCHHOCTH CYNEPIUIaCTU(PUKATOPOB, KOTOpPHIE
MOHIKAIOT BOAOMIOTPEOHOCTH OeTOHHBIX cMmecei Ha 20-30%.

bosee BBICOKYIO BOJOHENPOHUIIAEMOCTh UMEIOT OETOHbI Ha IJIMHO3EMHCTOM,
PaCHIMPSIIOIIEMCS, HAMIPATAIOIEMCS U BHICOKOMIPOUYHOM LieMeHTax. OHU MPHUCOEANHSIOT
OpH THIpaTauy O0oJbIlee KOJIUYECTBO BOABI M 00pa3ytoT 0oJiee TUIOTHBIN 1IEMEHTHBIH
KameHb. [lyloaanoBeIil NOPTIAHAIIEMEHT 32 CUET 3allOJHEHHs TIOp IYII0JIaHOBBIMU
n00aBKaMH 1 UX HAOyXaHUs TaKXKe MOBBIIIAET BOJOHENPOHUIIAEMOCTh OETOHOB.

Mo3kHO BBOAMTH MYILI0JIAHOBbBIE TOOABKM HEMOCPEICTBEHHO B OETOHHYIO CMEChH.

[ToBpIIAIOT BOJOHENPOHMUIIAEMOCTh O€ToHA Ha 2-3 MAapKd YIUIOTHSIOIIHE
n00aBKH cyibdara amoMUHuUs, cyibdaTa jxene3a, HuTpara Kainbius u Ap. [loBbimenue
CTEMEeHM YIUIOTHEHMsI OETOHHOW CMECH YBEJIMUMBAET €ro BOJOHEMPOHHUIIAEMOCTh. JTO
JOCTUTAETCS. ~ MEXaHMYECKUMH  crlocodaMu:  BHUOPHUPOBAHUEM,  IMPECCOBAHHUEM,

LICHTpI/I(i)YFI/IpOBaHI/ICM H T. 1. WK KC YAAJIICHUCM BOAbl BAKYYMUPOBAHHUCM.
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Puc. 1. 3aBucumocTh npoHuiiaeMoctu 6erona ot B/L]
C BO3pacTOM YBEIMUYMBACTCS KOJIMYECTBO THAPATHBIX HOBOOOpa30BaHUA,

3aMOJHAOMUX Makponopsl. [Ipu 3ToM, Kak BUAHO M3 MPUBEAECHHOTO HUXE rpaduka
(puc. 2), BOJOHETIPOHUIIAEMOCTb MOBBIIIAETCS B 3HAYUTEILHOM CTETIEHH.
BosayxoBoBnekatoumpie wid ra3zoo0Opasyronme A00aBKH H3MEHSAIOT XapakTep

IMOPUCTOCTH. HOpBI CTAHOBATCA 3aKPBITBIMU U OoJtee BOAOHCIIPOHUITACMBIMHU  JIJIAA

OeToHa, YeM OTKPBITHIC COOOIIIAFOIIAECS.

B, %

150

100

\

30 60 90 120 150 180 210 t. nm. 270

Puc. 2. Bnusinue Bo3pacta 6eToHa Ha ero BogoHenpoHumaemMocts B (3a 100% npunsTa
BOJIOHETIPOHUIIAEMOCTH B Bo3pacTe 30 CyTOK)
beron ¢ BbICOKMM KO3((UIIMEHTOM BOJOHENPOHULIAEMOCTH UMEET CIIEAYIOLIHE

IIPEUMYLLIECTBA:

. Her HeoOxoaumocTH B THAPOM3OISIIIUN MPH CTPOUTENHCTBE TOJBAIOB U
3aMBKH (DYHIAMEHTOB K€ €CIIM YPOBEHb TPYHTOBBIX BOJ BbiCOKuil. [Ipu a3TOM,

3aJIMBKa CTCH H IIOJIOB JOJIKHA OBITH MpoBCACHA 0e3 IBOB U MCPCPLIBOB. HO‘ICMy HEC



caenarb OOBMHYIO THAPOMZOJILUIO? — MOTOMY YTO 3TO JOCTAaTOYHO JOPOTO, KpOMeE
TOTO, HE KaXKJ1as1 OpraHu3alus MOKET CAENaTh 3TO TPaMOTHO.

. beron ¢ BbICOKUM KO3 (UIIMEHTOM BOJJOHEMPOHEIIAEMOCTH YCTOWYUB K
nepenajgamM — Temmeparyp. Y  HEro  JOCTaTOYHO  BBICOKME  KOA((UIMEHTHI
MOPO30CTOMKOCTU. Takoi OETOH MOXKET JOJIT0€ BpeMs CIYKUTh BEPOU U MpaBaoi. ITO
OYCHb AKTYaJIbHO I TaKMX KOHCTPYKIMH, KaK CBau, OTMOCTKH, U JPYTHUE, B CiIydac,
KOTJ1a OHM HaXOJISITCS BO BJIIAXKHOU cpefie.

Tem He MeHee eCTh OIHO «HO» - TaKOW OETOH MPOM3BOJUTCS TOJBKO BBICOKHX
MapoK, a TaK KaK COJIEpKaHHE IEMEHTA B HEM BBICOKO — BBIIIE U €ro lieHa. CyIecTBYIOT
U CIIOKHOCTH C JOCTaBKOM OeToHa M YKJIaAKOW — OH ObIcTpo cxBarbiBaercs. [lomumo
3TOTO, IAJIEKO HE KaXKJbIM 3aBOJ] CMOKET rapaHTUpOBaTh BaM Takoe kauyecTBO O€TOHa.

Pa3ymeercs, MOKHO HMCHOJIB30BATH JOOABKH CAaMOCTOSITENIbHO, HO KAaKOBbI B 3TOM
cllyyae TapaHTUU TIPABUJIBHOCTH MPOTOPIIUNA U PAaBHOMEPHOCTU MEPEMEIIMBAHUS HX B
oeToHHOM cMecu? B mporiecce cTpouTeNsCTBA 3TOTO HUKAK M HE 3aMETUTh, a HACTOSIINE
npo0JIeMbl MOTYT HauaThCsl MOCIE CAaYU 0OBEKTA.

beron ob6mamaer eme MHOTMMHM CBOMCTBAMM M XapaKTEPHUCTUKAMHU, HO BCE, UTO
HYKHO JUJIS UHAUBUAYaIbHOTO CTPOUTEIBCTBA, MOXKATYH, B 3TOM CTAThE U3JI0KEHO.

[ToTepst kauecTBa M CBOMCTB O€TOHA MOXKET OBITh BhI3BaHA!

. [lpu pa3baBneHnn Ha 0ObEKTe OETOHHON CMECH BOJOW. DTO JAenmaeTcsl s
oGsreruenus ykiaaaku 6etona. Tem He MeHee 310 rpyboe HapylieHue. JIummsas Boaa He
cpearupyer ¢ IEMEHTOM, €€ U3JIUIIKK 00pa3yroT MUKPOIYCTOThl. B mociieacTBuu, oHa,
KOHEYHO, UCHApsAETCs, HO BOT 3TH MYCTOTBI B CTPYKTYpPE YK€ HHKYJa HE JEHYTCS.
[IpounocTh OeTOHA MOTEPsIHA.

. [Ipu nymTenbHOM BpEMEHHU JOCTaBKU OETOHA B MUKCEPE OH «CBApUBAETCS.
OTpHULATENBHO B 3TOM CJIy4ae BIMSET U JKapKasl oroja.

. [lpyn HexkadecTBEHHOM YIUIOTHEHMH CMecH OeToHa. DTo OBIBaeT, KOTJa
OeToH ykianpiBaeTcs Oe3 BuOpuWpoBaHusa. Kak pe3ynbraT — MyCTOTBI B CTPYKTYpeE

KOHCTPYKIIMH, U MOTEPsI MPOYHOCTU (MApKKU OETOHA), MPUYEM BECbMA CYIIIECTBEHHAS.



Kak BUHO 13 BCEro M3JI05KEHHOTO — TOHKOCTEH NPU M3TOTOBJICHUH O0€TOHA HE TaK
YK U Majo, OATOMY, HPEXKAE YeM JielaTh OETOH CaMOCTOSITENIbHO, MOAYMAWTe, CTOUT
mm?

Kak ormeuanocb paHee, Mapka O€TOHOB IO BOJOHENPOHULAEMOCTHU
ONPENENAETC MAaKCUMAJIbHOM BEIMYMHOM JABJICHUS BOJIbL, IPU KOTOPOM HE
HaOIOaeTCsl €€ MpOocauMBaHUsI 4yepe3 OO0paslibl, M3TOTOBJIICHHBIC W HWCIIBITAHHBIC Ha
BOJIOHETIPOHUIIAEMOCTh COTJIACHO TPEOOBAHUAM JEHCTBYIOIIMX TOCYIAapCTBEHHBIX
cTtaHgapToB. /(s 6ETOHOB KOHCTPYKIIMMN, ¢ TPEOOBAHUSAMH TTOBBIIIICHHON TIJIOTHOCTH U
KOPPO3MOHHOW CTOMKOCTH, a TakK€ MO OrPAaHUYEHUIO MPOHUIAEMOCTH, HA3HAYaAKOT
MapKd TIO0 BOJOHENpoHHIaeMOCcTH. KoHKpeTHbie Mapku OeToHa KOHCTPYKIMH TI0
BOJIOHENPOHUIIAEMOCTH  YCTAHABJIMBAIOTCS B COOTBEICTBUM C  HOpMamu
MPOEKTUPOBAHUA M YKA3bIBAKOTCS KaK B CTAHIAPTaX U TEXHUYECKUX YCIOBHSX TaK U B

NPOEKTHOM JOKYMEHTalUHU (4epTexax) Ha 3T KOHCTPYKIIUH.

Jlisi mpoBeleHUS WCIBITAaHUN B Ja0OPAaTOPHBIX YCIOBUAX MPUMEHSETCS
ycraHoBka YB®-6 (puc. 1), koTopas wuMeeT IWIECTh THE3N JUIA KpeIrJIeHUs
IIMHAPUYECKHX 000WM C TMIeCThI0 OOpasnaMu-mwmHApamMu. JlaHHas yCTaHOBKa
npeaHa3HadyeHa IS WCTBITaHWA ~ OCTOHHBIX  OOpa3LOB-UMJIMHAPOB  HA
BOJIOHEMPOHMUIIAEMOCTh 10 METOAY «MOKPOro IsiTHa». YB®-6 MOXHO NPUMEHSTH B
3aKpBITBIX MMOMEIIEHUAX C TeMIieparypoil Bozayxa +5 °C ... +45 °C u BIaKHOCTBIO 10
80 %. Bce 6eronHbie 00pa31ipl (0gHA cepusi) JOJDKHBI OBITH B TIPOEKTHOM BO3pacT (28
cyrok). Obpa3ipl 0eToHa HE JOJDKHBI UMETh J1e(PEKTOB B BUJE TPCIIMH WM CKOJIOB.
JlaBrieHre BOJbI TIOAAETCSI HA HIKHIOIO TOPLIEBYIO TOBEPXHOCTh OETOHHBIX 0OPa3LIOB,
YCTaHOBJIEHHBIX B OOOWMMBI, KOTOpbIE HAJEKHO 3aKPEIJICHbl B THE3/1aX YCTAHOBKU.
Hauunas co ctynenu B 0,2 Mlla, BeIepKHBarOT yCTAaHOBJIEHHOE JABJICHUE HA KaXI0U
CTyIieHH B TedeHune 16 "acoB (st 00pasnoB BeicOTO# 15 cMm). McnbiTanue qiutcst 10
TEX IOP, MOKAa Ha BEPXHEH TOPIIEBOI MOBEPXHOCTH OOpa3Iia HE MOSBSITCA MPU3HAKH
¢uIBTpayy BOABI B BUJE Kalelb WM MOKPOTO IMTHA. VcTibITaHWe OCTaHABIIMBACTCS U
bukcupyercs  JaBJIeHWE TPHU  KOTOPOM  OOpa3oBajach  MOKpPOE€  IISITHO.
BoponenponuiiaeMocts Kaxa0ro oOpas3la OLEHMBAIOT MAaKCHUMaJbHBbIM J1aBJICHUEM

BOJIbI, NPH KOTOpOM €Ille¢ He HaOMoJaloch €¢ TMpocadymBaHue dYepe3 oOpaserl.

/



BoponenponuriaeMocts cepuu  00pa3lioB OLEHUBAIOT MAaKCUMAaJbHBIM J1aBJICHUEM
BOJIbI, IPY KOTOPOM HA YETBIPEX U3 IIECTH 0O0pa30B He HAOIIONAIOCH NMPOCAYMBAHUE

BOJbl. Mapky O€ToHa MO BOJOHENPOHMULIAEMOCTH NpuHUMaroT no Ttadn. 3 ['OCT
12730.5.

Puc. 1. YB®-6 - ycTaHOBKa /I OLIEHKH BOJOHETPOHUIIAEMOCTH U (PUITBTpALIUU
oerona 6e3 dpopm

TexHuueckue XapPaKTCPUCTHUKH:

Huanazon pabouunx gasnenud  0-14 kr/ cm2.
BopaocHabxeHue 1o 3aMKHYTOMY LIUKITY

YcraHoBieHHas MOIHOCTE | kBT

Pexum paboTel nosTyaBTOMaTHY €CKUN

Tox Tpéxda3zHubiii

KonnuecTBO 0THOBPEMEHHO HCIIBITHIBAEMBIX 00pa3IoB 6
HTJ ('OCT): TOCT 12730.5-84

Macca 300r

Pa3zmep 1250x600x 1480 mMm

Ouepronuranue 220/380 B



Kpome Meroma «MOKpOro TMATHa» MNPUMEHAETCS  YCKOPEHHBIM  METOJ
ONPEACIICHUs] BOJOHENPOHULIAEMOCTH OETOHA MO €ro BO3AYXONPOHUIAeMOCTH. Jlis
NPOBEECHUS UCTIBITAHUM MCTIONB3YIOT Mpuoop thna « AI’AMA-2PM» (puc. 2). [Ipudop
u Meroauka uctbsiTanuii roctupoBana (I'OCT 12730.5, Tlpunoxenue 4). B kauecTBe
00pas1oB, KpoMe UMIMHIPOB, MOKHO MCIOJB30BaTh KyObl C pazmepoM pedpa 15 cm.
[Mpunmun pabGoTel mpubOpa 3aKIIOYacTCs B M3MEPEHHHU BPEMEHHU MPOXOXKIICHUS
enuHUIEl 00beMa ra3za yepe3 oopazern-kyo. [Ipu mapamuienbHbIX UCIBITAHUSAX OJHUX U
TeX K€ cepuil 00pa3IoB IMIIMHIPOB OETOHA M 00Pa3IoB KyOOB OeToHA (B IIPOCKTHOM
Bo3pacTe) Ha ycTaHoBke YB®-6 u mnpubope AI'AMA-2PM Obina BbIsiBIICHA
3aKOHOMEPHOCTh - PAaCXOKJEHUE B TMOKAa3aTeNsiX BOJOHENMPOHULIAMOCTH OETOHa JI0
Mapok W6 - W8 npaktuuecku oTCyTcTBYET WK B nipenenax + 10%. Ilpu yBennuennn
Mapku OeToHa IO BOJAOHENPOHMIIAEMOCTH TNOKazarenu o npuoopy AI'AMA-2PM
MOJTy4at0TCsl 3aBBIIIEHHBIMU TI0 OTHOIIEHHUIO K METOTY «MOKPOIo MsATHa». beTton Mapku
mo  BoJOHeNnpoHumaeMoctd W12, omnpeneneHHod Ha  ycTtaHoBke  YB®-6,
cootBeTcTBOBa OetoHy mMapku W16 - W18, onpenenennoit Ha nmpudbope A AMA -
2PM. Takum obpazom, mcrons3oBanue npuoopa AI'AMA - 2PM nenecooOpa3zHo Ha
OCTOHAX C HHM3KOW W CpPEIHEH MapKOW TO BOJOHEIMPOHHIIAEMOCTH, B OTIMYHE OT
yctaHoBku YB®-6. YV mpubopa AIAMA - 2PM ects u gpyras mnpoOiema.
OMIOMPUYECKH YCTAaHOBJIEHO, YTO HAIEKHOCTh [OKa3zareled JOCTUTaeTcsl Mpu

temneparype Bosayxa 20 +2 °C u BnaxxHocTu Bo3ayxa 60+£5%.

[lpubop ycTaHaBIMBAIOT HA MOBEPXHOCTh MWCIBITHIBAEMOIO I3JICIHS Yepe3
repMETU3UPYIONIYI0 MacTuKy. llpu nepememeHun mNopmHA B KaMepe Co3maéres
pa3pexeHrue, U3MEHEHUE KOTOPOTO (PUKCUpPYETCS AaTiMKOM AaBieHus. 110 n3sMeHeHuto
JABJICHUSL ONPEAEISIETCd 3HAYEHUE COINPOTHUBIICHHUS MaTepuaja IPOHUKHOBEHUIO
Bo3ayxa. Ilpubop mnpenHazHayeH A 3KCIUTyaTalldd Ha OTKPBITOM BO3AYXE U B
3aKPBITHIX MMOMEIIEHUSAX, MpU Temmneparype Bo3ayxa ot 0 g0 40 C. Ilpubop He nosmkeH
MO/IBEPraThCsl BO3JEHCTBUIO aTMOC(EpPHBIX OCaIKOB. B TpaHCHOpTHOUM yrakoBKe

puOOP MOKHO TPAHCTIOPTUPOBATH JTIFOOBIM BHUIIOM TPAHCIIOPTa, KPOME MOPCKOTO.



Puc. 2. ITpubop A AMMA — 2PM a1t yCKOpEHHOTO OTpee/ICHUs
BOJIOHENIPOHUITAEMOCTH O€TOHA

TexHn4yeckne XxapakTepUCTUKU:

-Bakyymmerpuueckoe paBieHue B kamepe mnpubopa - He menee 0,06 MIla.

-Ycunue, He0OXOAMMOE Il CO3/1aHusl pabodero paspekeHusi B Kamepe - He

6ouiee 300 H.

-Jlnana3zoH u3MepeHus:

- COTPOTHUBJICHUS MaTepHualia MPOHUKHOBEHHUIO Bo3ayxa - oT 0,1 1o 999,9 c/cm3.

- Mapku O€TOHa 1Mo BoAOHepoHuIaeMoctu - oT 0 1o 20.

-[lpenen  momyckaeMOoM ~ OTHOCHUTENIBHOW  IOTPEIIHOCTH  OMNPEAEICHHS
COIPOTHUBIICHUSI MaTeprasa MPOHUKHOBEHUIO BO3yXa HE MpeBhIIacT 8%.

-llena nenenus otcuérHoro yctpoiictsa - 0,1 c/cm3.

-Bpemsi, HeoOxonumoe JJ1s TIOJIHOTO 3apsijia akKKyMyJsiTopoB - 10 yacos.

J1J1s1t SKCTIpecc omnpeeNieHns BOAOHEIPOHUIIAEMOCTH OETOHA TaKKe MOTYT OBITh
UCIIOJIb30BaHbI PUOOPHI:

1 Arama-3M - punbTparomep BaKyyMHBIH 1Jis1 OETOHHBIX 00pa31oB ¢ pedpoM 15
cM (puc. 3).

[Ipenna3HaueH 1711 YCKOPEHHBIX HCIIBITAHWI Ha BOJIOHEMPOHUIIAEMOCTh O€TOHA B
obpasmax-kybax c¢ pebpom 15 cm mo Boszmyxomponuraemoctd mo ['OCT 12730.5,

IPUJIOKEHUE 3.
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OCHOBHBIE XapaKTEPUCTHUKHU:
Pazpexenue o 0,6 aru.
JIMMTEeTbHOCTh UCTILITAHUM 2-5 MUH.
Macca 4,2 xr.

IIutanue ot cetu 220 B, 50 I'g

Puc. 3. Arama-3M - puisTparoMep BakyyMHBIN /1711 OETOHHBIX 00pa3IoB ¢ pedpom 15
cM

2 BB-2 - yCTpOWCTBO 3KCIPECCHOM OIIEHKH BOJOHEMPOHUIIAEMOCTH OETOHA C
AJIEKTPOHHBIM OJI0KOM (puc. 4).

YcrpoiictBo BB-2 mpennazHaueHO i1 OTIPEAETICHUsS BOJOHENPOHUIIAEMOCTH
OetoHa B oOpa3lmax ©W M3ACIMAX Ha OCHOBE DJKCIIPECC-METOJa OICHKH €ro
Bozayxonponunaemoctu 'OCT 12730.5, npunoxenue 4

TexHndyeckne XxapakTepPUCTUKH:

HaganpHblii ypoBeHb BaKyyMETPHUECKOTO JaBJICHHWS, CO3/1aBaéMOT0 BHYTPH
Kamepsl, krc/cM2 He menee 0,64

HauanbHoe naBnenue mnpwkatust (QraHiia Kamepbl K IOBEPXHOCTH OETOHa,
krc/cMm2 He meHee 0,5

[Mupuna dranua kamepsl, MM 25

Buytpennuit 06bem nosioct kamepsl, cm3 240

Jlnana3oH noka3aHuii BakyymeTpa, krc/cm2 ot 0 1o -1

Juana3zon mmepenus, kre/cm2 o1-0,6 1o -0,54

Macca yctpoiicTsa, Kr 1
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Puc. 4. BB-2 - ycTpoHCTBO SKCTIPECCHOM OLIEHKH BOJOHETIPOHUIIAEMOCTH OETOHA C
ANIEKTPOHHBIM OJIOKOM

3 [Ipubopsr BUII-1.2 u BUII-1.3 (puc. 5)

[Tpu6opsr BUII-1.2 u BUII-1.3 npeaHa3HaveHbl AJi1 YCKOPEHHOTO OMpE/IEIeHuUs
BOJIOHETIPOHHUIIAEMOCTH O€TOHAa TI0 BEJIMYMHE CONPOTHUBIICHUS TMPOHUKHOBEHUIO
Bo3ayxa o ['OCT 12730.5-84 B KOHCTPYKIMAX, M3ACIUAX, OoOpa3Iiax u3 OeToHa U
IPYrUX CTPOUTEIbHBIX MAaTepuanoB B Ja0OpaTopusix, 3aBOJACKUX U IMOCTPOCUHBIX

YCIIOBUSIX, IPU 00CITIEIOBAaHUY 3/1aHUI 1 COOPYKEHUH .

Puc. 5. IIpubopsr BUII-1.2 u BUII-1.3 115t ycKOPEHHOTO OMpeeieHNs
BOJIOHENPOHHUIIAEMOCTH O€TOHA
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JlocTonHCTBa MPUOOPOB:

ENVHCTBEHHBIA TOJHOCTHIO aBTOMATHYECKUA MOHOOJIOUHBIM MpUOOp €O
BCTPOCHHBIMA MHWHHUATIOPHBIMU BaKyyMHBIMM HAacOCaMH, MOIIHBIM JIMTUEBBIM
AKKYMYJIITOPOM U DJICKTPOHHO-U3MEPUTEITHLHBIM OJIOKOM.

[IpocToTa MOATOTOBKM M MPOBEACHUS UCTIHITAHUM .

B0o3MOXHOCTh ~ WCIMOJIB30BaHUS HA TOPU3OHTAIBHBIX M BEPTHKAIBHBIX
MOBEPXHOCTAX, U B MECTaX C OrPAHMUEHHBIM JIOCTYIIOM, a TaKKe Ha 0Opa3iax-
kyOax 150x150 MM 1 keprax @150 mm.

DProHOMHUYHOE UCTIOJTHEHHE.

BbInosHeH U3 JIErkoCIIaBHBIX MAaTEPHUATIOB.

Beimyckaercs 1Ba BapraHTa UCIIOJIHEHUs MPpUOopa:

— BUII-1.2 - opHOKaMepHOE WCIIOJIHEHHE C aBTOMATHYSCKUM WM3MEpPEHUEM

COIIPOTHUBJICHUA IMPOHUKHOBCHHUIO BO34AyXda MW BOJOHCIPOHHUIACMOCTU OeToHa

(marteHT)

— BUII-1.3 - nByxkamepHO€ HCMOJHEHHE C OXpPaHHON 30HOW, H3MEPEHUEM

rIyOrHBI 00pa30BaHMs BaKyymMa U BOJIOHENPOHUIIAEMOCTH OeToHa (TTaTeHT)

BcTpoenHoe 3apsimHO€ yCTPOUCTBO.
Bo3mosxHOCTH TPpHOOPOB
Co3naHue paspsbkeHUsT B Kamepax IIOCPEICTBOM BCTPOEHHBIX BaKyyMHBIX
AIIEKTPOHACOCOB.
Peructpanus npoueccoB U3MEHEHMsI 1aBJICHUS! B BAKYYMHBIX KaMepax.
N3mepenne conpoTUBIIEHUS] Marepualia IpOHUKHOBEHHUIO BO3/1yXa.
Ornpenenenre Mapku OETOHA IO €r0 BOJOHENPOHUIIAEMOCTH.
Onpenenenue riryouHbl oOpasoBanus Bakyyma (st BUTT-1.3).
CucTtema MEHIO 1J1s BbIOOpA PEKUMOB PabOTHI.
Otobpakenrne nHGpOpMaUK Ha TPAPUISCKOM JUCILIEE C MOACBETKOM.
[lonHas apxuBanus IPOLIECCOB, PE3YJIBTATOB U YCIOBUM U3MEPEHUH, B T.U. BUA
MaTepuaia, BpEMEHU U TEMIIEPATypHlL.
Pycckuil 1 aHTJIMHACKUI SI3BIK MEHIO M TEKCTOBBIX COOOIICHH.

USB unrepeiic ans ceszu ¢ [IK u 3apsna akkymyssiTopa.
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CepBucHas KOMIbIOTEpHAs Iporpamma

« IlepeHoc pe3ynabTaTOB U3MEPEHUM B KOMIIBIOTED

o ApxuBanus, T0KyMEHTHPOBaHHE U 00pabOTKa pe3yIbTaToOB

o Oxkcnopt pe3yabTaroB B Excel, TekcToBBINM hopMaT u apyrue npuioKeHus

TexHnuecknue XxapakTepHUCTUKU

JlaBnenue B kamepe, Mlla, He BbIIIe 0,05
3

Jlnana3zoH m3MepeHusi COPOTUBIICHHUSI, C/CM 0,1...1000
Jlnana3zoH Mapok OeToHa 1Mo BOIOHENPOHUIIAEMOCTH 0...20
[Ipenensr morpenHOCTH H3MEPEHUS COTTPOTUBIICHHS, 7
%, He OoJtee

[Ipenensr morpemHoOCcTH M3MEpPEHUs AaBieHus, Klla +2
JIMCKpETHOCTh NHIUKALIWH:

- naBnenue, MIla 0,001

3
- COTPOTHUBJICHHUSI, C/CM 0,01

["abapuTHbIE pa3Mepbl, MM:

- oqHOKaMmepHoro ucnosHeHus: BUTT-1.2

D145x65 / 145x76

- IByxkamepHoro ucnoinenus BUIT-1.3 D173x80
Macca, KT

- ogHOKamepHoro npubopa BUII-1.2 1,2/1,9
- IByXxkamepHoro npubdopa BUII-1.3 2,3

[Tpubop «BUII-1», monuduxarms «BUII-1.3» (nanee mpubop) npenHazHaueH
JUIE  YCKOPEHHOTO OTpEeeNieHHs TapaMeTpa BO3IYXONPOHHUIIAEMOCTH a MaTepuala
(OeroHa, pacTBOpa) U COMPOTHUBIICHUS M 3TUX MAaTEPUATIOB IPOHUKHOBEHHUIO BO3yXa B
oOpasmax, m3JeIuIX W KOHCTPYKIMsX. lIpuMeHsercss Ui OmepaTHBHOTO KOHTPOJH
Mapku BogoHenpoHunaemoctd W no I'OCT 12730.5 mpu TEXHOJOTUYECKHUX MTPOLIECCAX
U3TOTOBJICHUSI O€TOHA, a TaKKe B CTPOUTENHLCTBE OCTOHHBIX M >KEIe300€TOHHBIX
KOHCTPYKIIUN, SKCIUTyaTUPYIOMIUXCS B YCIIOBHUSIX TOBBIIICHHON BIAKHOCTH WM B

BOJIHOU Cpere.
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C HCTnoNBb30BaHUEM B H3MEPEHMSIX BTOPOWM BAKYyMHOW KaMephbl, B KayecTBE
OXpaHHOT'0 TIEPUMETPa, PUOOP MO3BOJIET ONPEACIATH TITyOMHY 00pa30BaHUs BaKyyma
H.

Pabouune ycnoBus SKCIUTyaTaliuy - TUana3oH Temmeparyp ot mwioc S °C 10 mioc
40 °C, otHocu- 4 TenbHas BJIWKHOCTH Bo3ayxa mnpu mwmoc 30 °C u Hu- xe 0e3
KOHJIeHcaIuy Biaru a0 75 %, armocdepHoe gasnenue ot 84 mo 106,7 klla.

[TpuHIHAIT paboTHI

[Tpuanun geiicTBus mpubopa OCHOBAH HA U3MEPEHUHU B T€UEHHE OMPENEICHHOTO
MIPOMEKYTKAa BPEMEHHU MaJICHHUs] BAKYYyMMETPHUUECKOrO JaBieHus P, mpeaBapuTensHO
CO3/IaHHOTO B BAaKyyMHOU Kamepe MmpuOopa, MOJOCTh KOTOPOW HMMEET TrepMETHYHBIN
KOHTAKT 4epe3 MaCTUKY C MOBEPXHOCTHIO HUCIBITYEMOro Marepuaia, ¢ MOCIeTYIOUM
ABTOMAaTUYECKUM  BBIYUCJICHHEM 110 M3MEpSEMbIM BEIMUYMHAM Tlapa- METPOB
npoHuriaeMocTt. [lagenune naBieHuss B kamepe oOyclIOBI€HO (GuibTpaleldl B Hee
OKPYJKAaIOILIETO BO3/lyXa CKBO3b TMOpPbl M JAeQeKThl MaTepuana, I[0JIBEPraeMoro
BakyyMUpoBaHH0. CKOpOCTb HW3MEHEHHs JaBJCHUS 3aBUCUT OT MapaMmerpa
BO3JIyXOTIPOHHUIIAEMOCTH a MaTeprasia Wik 0OpaTHOTO €My 3HaU€HHUs COMPOTHUBJICHUS M
Marepuaia NPOHUKHOBEHUIO BO31yXa. Bo BpeMst u3MeEpEHUST BCTPOEHHBIN AJIEKTPOHHbBIN
OJIOK aBTOMAaTHUYECKH OTCIICKHBACT HW3MEPEHHE BAKyyMMETPUYECKOTO JIaBJICHUS U
3allOMUHAET TOYKUM 6 3TOro rmnpoiecca. BpluuciieHue CONMPOTHUBJICHUS Marepuaia
IPOHUKHOBEHUIO BO3/yXa m, C/CM3 , TPOU3BOJIUTCS 10 YCTAHOBJICHHOM 3aBUCUMOCTH C
y4E€TOM: BPEMEHH, B TEUEHHUE KOTOPOTO MPOMZOUUIO MaJleHUE BaKyyMMETPHUECKOIo
JABJICHUS, HAYaJbHOTO 3HAYEHUS BaKyyMMETPHUECKOTO JaBJICHUS, KOHEYHOTIO
3HAUCHHUS BAKyyMMETPUUYECKOTO JaBJCHHS, 0ObeMa BaKyyMHOM KaMephbl Mpuodopa.
BbIUHCIICHHE MTApaMeTpa BO3TyXOIPOHUIIAEMOCTH MATepHania a, CM°/C, MPOHM3BOIHTCS
o opmyie.

CorynacHO YCKOPEHHOMY METOAY OIpEeTeHUsT BOJOHENPOHHUIIAEMOCTH OeTOHa
no ero Bozayxomnponuraemoctu (I'OCT 12730.5 Ilpunoskenue 4) Mo BBIYHMCICHHBIM
nmapaMeTrpaM a ¥ m C HCIOJb30BaHUEM TaOJMYHBIX JAHHBIX MOYKET OBITh OIpeeicHa

MapKa OeToHa 1o BOAOHCIIPOHUIIACMOCTH W.
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Kpome 3toro, mpubop Mo3BOJIAET MOJydyaTh M HCIOJB30BaTh TPATyHPOBOYHBIC
3aBUCUMOCTH W~m i1 MaTepuaioB 3aKa3uHKa, MO0 YTOYHHTH JaHHBIE IO OCTOHY,
€CJIM OHU OYAYT PacCXOJIUTHCS C Pe3yJbTaTaMU UCMBITAHUS HAa BOJOHEIPOHUIIAEMOCTh
METOJOM «MOKPOro MsATHa» OoJiee 4eM Ha oJHy Mapky. s omnpeneneHus Mapku
Marepuajia 1o BOJIOHEMPOHUIIAEMOCTH B TPUOOPE HCTMOJIB3YETCS TpalyupOBOYHAT
3aBUCUMOCTh. B cBs3U ¢ TeM, (pakTHUeckas BeIMYMHA BAKYYMMETPUUECKOTO JTaBJICHUS
P,. 3aBucut ot armocdepnoro naeneHus P, KoTopoe SBISICTCS HE TOCTOSHHOM
BEJIMYMHOM, BCE pacyeTbl B TNpUOOpE BEAYTCA C HCIOJIb30BAaHMEM 3HAYCHUM
abcomoTtHOrOo maBneHus P,.. KOHCTpykTMBHO#M OCOOEHHOCTBIO JaHHOTO TpHUOOpa
ABJISIETCS HAJIMYME BTOPOU (BHEIIHEH) BaKyyMHOM Kamephbl, KOTOpas MCIOJIb3YETCS B
U3MEPEHHSX B KaueCTBE OXPAHHOrO mepuMmerpa. Bo Bpemsi mpoBeAEHUs HWCIBITAHUS
AJIEKTPOHHBIN OJIOK MPHUOOpa CIETUT 3a TEM, YTOOBI JaBJICHUE BO BHEIIHEN (OXpaHHOM)
KamMepe P,sc oxp COOTBETCTBOBAIO JABICHUIO B U3MEPHUTEILHON KaMePe Pyge sy Takast
cXema MPOBEICHMS UCTIBITAHUSI TIO3BOJISIET OMPEALSNATh IITyOHHY 00pa3oBaHus BaKyyma

H, cM — mapamerp, xapakTepu3yrorid MPOHUIIAEMOCTh KOHCTPYKIIUH .

2 OnpeneneHue NPOYHOCTH 0E€TOHA METOIOM OTPHIBA CO CKAJI bIBAHUEM

OTMYUTEeTbHOW 0COOCHHOCTRIO METOJIa OTPHIBA CO CKAIBIBAHUEM SIBIISICTCS TO,
YTO OH TPHUMEHSETCS HE TOJBKO I OMNPEISICHHs] TPOYHOCTHBIX XapaKTEPUCTHK
OeTOoHa, HO W CIYXUT JIJI1 KOPPEKTUPOBKHU KATUOPOBOYHBIX KOA(D(PUIMEeHTOB MPUOOPOB

YIbTPa3BYKOBBIX U yJIapHO-UMITYJIbCHBIX.

1 OHUKC-OC - um3Mepurenb IMPOYHOCTH OETOHA OTPHIBOM CO CKaJbIBAHUEM

(puc. 6).
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Puc. 6. 3meputens npouHocTr O€TOHA METOI0M OTphIBa co ckanbiBaHueM «OHUKC -
(010>

[lpenna3zHaueH JUis OMpeneNneHusl MPOYHOCTH OETOHAa METOIOM OTphIBa CO
ckanbiBanreM 1o ['OCT 22690. Ilpumensiercsi B 0CO00 OTBETCTBEHHBIX CIydasix MPHU
o0cneIoOBaHNU  KEJe300€TOHHBIX KOHCTPYKIIMA U COOPYXKEHHMH, a TakkKe s
KOPPEKTUPOBKH KATHOPOBOUHBIX KO3 duimenToB yinbTpa3BykoBsix (IITYJIBCAP-1.1) u
yIapHO-UMITYJIbCHBIX MprbopoB (OHUKC-2.5).

B oTnmmune oT aHaoTroB, OH BBITIOJIHEH B BUIE MUKPOIIPOLIECCOPHOIO YCTPOUCTBA
(MITY) wu mnopTaTMBHOTO THAPABIMYECKOTO Tpecca C  MPOCTPAHCTBEHHOM
CaMOYCTaHOBKOM OCH BBIPbIBA U MEXAHHU3MOM 3allIUTHl OT MPOCKAJIb3bIBAHUS aHKEPa,
YTO TMO3BOJIWJIO CYIIECTBEHHO YIYYIIUTh METPOJIOTHYECKHE U JKCIUTyaTallMOHHbBIE
XapaKTEPUCTHUKHU.

OcHoBHbIE (DyHKIMU:

MHuUKpOIIpOIIECCOPHOE  YCTPOMCTBO 0OOECTICUYMBAaeT TIOJIHBIM  KOHTPOJIb
MPOIIECCOB HArPY>KEHUS U U3MEPEHUS B pEUTbHOM BPEMEHHU:

* UHAMKAIMIO TIOJIOJKEHUS aHKepa U CKOPOCTHU U3MEHEHUS YCUIINS,

* (uKCcaIMio MOMEHTa OTPBIBA OT ()parMeHTa;

* BBIYHUCJICHHE MPOYHOCTU OETOHA U PETUCTPALIMIO PE3YJILTATOB;

* OpHEHTALMIO 1O BHUAY M BO3pacTy O€TOHa, TUIOpa3Mepy aHKepa, BIAKHOCTH U
YCIIOBUSIM TBEPJICHUSI.

Ocobennoctu

* aBTOMAaTHYECKas afanTalius K peibedy NOBEpXHOCTH;

¢ CaMOYyCTaHOBKa OCH BbIPbIBA,
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* MHHUMAaJIbHbIE MaccoradapuTHbIE IOKa3aTelu (IIPEecC BBIMIOJHEH W3 TUTAaHA),

* IOPTaTUBHOCTH;

* IaMATh PE3yJILTATOB U ycJI0BUM BbInoHEeHHs 1000 uzmepennii;

* MOJIHOLIEHHOE TMpEeICTaBICHNE HHPOPMAIMK HA TpapUUEeCKOM AUCIUIEE C MOACBETKOM.
TexHnyeckune XxapakTepUCTUKH

 Ycwuime BbIpbIBa aHkepa, KH:

- OHUKC-0OC-30: 30

- OHUKC-OC-50: 50

» Jlnanazon mMmepenus npoanoctu, MIla: 5-100

* [Ipenen norpemHocTH, %: 2

» Pasmeps! ankepa (tun Il no I'OCT), mm: d16x35, d24x48

* ["'abaputHbie pa3mepsl npecca / MITY, mm: 218x90x170/145x70x25

* [Tosinast macca npecca / MITY, «r : 3,5/0,12

 ba3zoBoe paccTostHue ot onop 70 ocu, MMm: =100, £70

2 [TOC-50MTI'4 ]I - u3mepuTeah MPOYHOCTH O€TOHA METOJaMU CKATbIBAHUS
pebpa 1 OTpBIBa CO CKaJIbIBaHUEM (pHC. 7).

[Tpubopsl mpenHa3HaYEHBI AJSI HEPA3PYIIAIONIET0 KOHTPOJS MPOYHOCTH OETOHA
MeToAoM OTpbiBa co ckaimsiBanueM no ['OCT 22690. TIOC-50MI'4]] ocHamieH
JaTYNKOM TIepeMEIIeHUus] W HMeeT (YHKIMIO aBTOMAaTHUYECKOW KOPPEKTHUPOBKU
IIPOYHOCTH.

OO6nacTh MPUMEHEHHUS MPUOOPOB - OTMPEACIICHUE IPOYHOCTH OeTOHA HA 0OBEKTaX
CTPOUTEIILCTBA, MPHU OOCIICIOBAHUY 3aHUNA U COOPYKCHHM, a TaKKe JUI1 yTOYHCHUS
I'PaJyUPOBOYHBIX XapaKTEPUCTUK YAAPHO-UMITYJIbCHBIX U YIbTPa3BYKOBBIX IPHOOPOB,
B cooTBeTcTBUH C [Ipumnoxenuem Ne9 TOCT 22690.

OTMYuTebHOW ~ OCOOEHHOCTHIO  MPUOOPOB  SABIACTCS  DJIEKTPOHHBIN
CUJIOM3MEPHUTENb, 00ECTICUNBAIOIIMN WHIWKAIMIO TEKYIIET0 3HAYEHHUS MPUJI0KCHHOM
Harpy3ku ¢ (pukcamuerl MakCUMAaIbHOTO 3HAYCHHS, a TaKXKE HHJIUKAIHUI0 CKOPOCTH

HArpy»eHUs B NPOLECCE UCTIBITAHUN.
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C 1enpbi0 MOBBINIEHUS TOYHOCTH W YHOOCTBAa HKCIUIyaTallid B MNpuOOpax
OpeayCcMOTPEHa BO3MOXKHOCTh YCTAHOBKU CIIEIYIOIIMX IapaMeTpoB: BHUIa OeToHa
(TsKeTBIi/erkuil), Buaa TBepacHus (HopMaibHoe/ TBO), npeanonaraemMoi mpoYHOCTH
OeroHa (<50MIla/>50MIla), Tunopazmepa aHKepa. Bri6op napaMmeTpoB
OCYIIECTBISIETCS. C KIABHATYyphl MPHOOPOB, TPU OTOM OOECTICYMBAETCS BBIOOP
KO3((UIIMEHTOB /JIi  aBTOMAaTHYEeCKOrO BBIYUCIICHUS TPOYHOCTH O€TOoHa T

pe3yJbTaTaM HarpyxeHus (BeIpbIBa (pparmeHTa O€TOHA).

Puc.7. 3mepurens mpoyHOCTH OETOHA METOJaMU CKAJIbIBaHUS pedpa 1 OTPHIBA CO
ckanbiBanueM [10C-50MI'4 /]

[Ipubopsl OCHAIIEHBI SHEPTOHE3aBUCUMON MaMAThIO 99 pe3ynbTaTOB U3MEPEHUI
U UMEIOT PEKUMBbI YCTAHOBJICHUS UHIUBUIYAIBHBIX IPAAyUPOBOYHBIX 3aBUCUMOCTEN U
nepenaun aanHbix Ha [1K. 3aHecenHble B maMaTh NpuOOpPOB pe3yNbTaThl U3MEPEHUs
MapKHUPYIOTCS THUIIOM KOHTPOJUPYEMOIO W3JENUs, NaTOW W BPEMEHEM H3MEPEHUS.

Wupukanms mudposas B kH 1 MI1a.

3 [IOC-50MI4 - u3mepuTenb TPOYHOCTH OETOHA METOAaMH CKaJTbIBaHUsI pedpa u

OTpBIBA CO CKaJIbIBaHUEM (pHUC. ).
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Puc.8. Usmepurens mpodHOCTH O€TOHA METOIaMH CKaJIbIBAHUS pedpa U OTPhIBA CO
ckanbiBanueM [IOC-50MI'4

[TpuGopsl mpenHa3HaYEHBI AJI1 HEPA3PYIIAIOIIEro KOHTPOJISI MPOYHOCTH OeToHa
METOJIOM OTPBIBA CO CKAJBIBAHUEM U METOJOM OTphIBa CTalbHBIX AMCKOB 1o ['OCT
22690. TIOC-50MI'4]l ocHaleH MAaTYUKOM TME€PEMEIICHUsT U UMeeT (YHKIHUIO
ABTOMAaTHYECKOHN KOPPEKTUPOBKH MPOYHOCTH.

[Ipubop I[IOC-50MI'4«Ckoir»  KOMIDIGKTYETCS ~ CMEHHBIMH  HAacaJIKaMH,
00eceYnBalOIMMHU UCTIBITAHHE OETOHA KaK METOJOM OTpPhIBA CO CKaJbIBAaHUEM, TaK U
METOJ0M CKabIBaHMsI pedpa. Bpems moaroToBky K padoTte He OoJiee 5 MUHYT.

OO06macTs IpUMEHEHHUS MPUOOPOB — OTIPEACIICHNE MTPOYHOCTH OCTOHA Ha 00BEKTaX
CTPOUTEIHbCTBA, MPU OOCIICNOBAHUM 3aHUNA M COOPYXKEHHMU, a TaKKe JJIT YTOUHEHUs
IPaayupOBOYHBIX XapaKTEPUCTHK YJIAPHO-UMITYJILCHBIX U YIbTPa3BYKOBBIX MPUOOPOB,
B cootBeTcTBUH C [Ipnnoxenunem Ne 9 'OCT 22690.

OTIMYUTETLHOM OCOOCHHOCTBhIO MPUOOPOB  SBJISIIOTCS  YCTPOWCTBO  JJI
WU3MEPEHHS BEJIMYMHBI TPOCKAJIB3BIBAHMSI aHKEpPA W AJIEKTPOHHBIN CUIIOM3MEPUTEITD,
00ecTICUMBAIOIINN MHAWKAIIMIO TEKYIIEH HAarpy3Kd U CKOPOCTH
Harpy>keHus ¢ (puKcarueinl MaKCUMaJIbHOTO 3HAYCHUS.

C uenpio NOBBIILIEHUS TOYHOCTH U MPOU3BOUTENIHLHOCTH KOHTPOJIA B PHOOpax, B
3aBUCUMOCTH OT METOJa WCIBITAHUH, MPEeIyCMOTPEHAa BO3MOXHOCTh YCTAaHOBKU
CICIYIONIMX TapaMeTpOB: BHAAa OeToHa (TSOKENbIN/IErKuil), BUAA TBEPACHUSA
(HopmanbHOe/TBO), Tuma KOHTPOJMPYEMOTO W3JEIMsI, THUIIOpa3Mepa aHKepa,
kpynHoctu  3anojHutens (st [IOC-50MI'4 «Ckon»). BBom  mapamerpos

OCVILECTBJISIETC B JUAJIOTOBOM pEXUME C KJIaBHATYypbl MPUOOPOB, MPU ITOM
20



obecriedymuBaeTcsi BBHIOOP KOI(PPUIMEHTOB JJII ABTOMATHYECKOTO  BBIUMCIICHUSA
NPOYHOCTH OETOHa MO pe3yibTaTaM HarpyKeHus (Harpy3ka Npu CKaJbIBaHMHU pedpa
WY BBIPbIBE (PparmMeHTa OEToHa).

[IpuOopsl MMEIOT SHEPrOHE3aBUCUMYIO MNaMsATh 99 pe3ynabTaroB W3MEPEHUN
KaX/IbIM U3 METOJIOB, PEXKHUMBI, 0OecTieurBaroye yctaHoBiaeHne 10 MHANBUAYAIbHBIX
rpaJlydpOBOYHBIX 3aBUCUMOCTEH (11 KaXXIOTO M3 METOJOB). 3aHECEHHbIE B MaMSTh
npubopa pe3ynbTaThl U3MEPEHUS MApKUPYIOTCS TUIIOM KOHTPOJMPYEMOTO H3AEIHs,
naTtoil M BpeMeHeM u3MmepeHus. [IpuOopel mMmeroT pexxnM nepenadn manabix Ha [1K.
WNupukamms pesynptara nudposas, B kH u Ml1a.

Ha ananmormunom npunnmne aeictBus yctpoensl mpudopsr OHUKC-1.0C.050,
OHUKC-1.0C.100 m mp., BBIOOp KOTOPBIX JJIi MCIOJIb30BaHUSI B KOHKPETHBIX
YCJIOBHSIX NPOU3BOJICTBA  JOJDKEH OCHOBBIBAaThCSI Ha HKOHOMHUYECKON
LEJIECOOOPAa3HOCTH, JOMYCTUMBIX pPa3MEpOB AHKEPHOTO YCTPOMCTBA, TpeOyeMbIX
IHUANa30HOB W3MEPEHUA HArpy3Kd © TMPEACTOB JOIYCKAEMOW OCHOBHOW U

OTHOCHUTEIBLHOW MOTPEIIHOCTU TIPU U3MEPEHUU HATPY3KH, ycTaHOBJIEHHBIX B HT /1.

3 OnpenesieHue BeJJUYUHBI a/ire3MM METOIOM HOPMAJILHOTO OTPbIBA CTAIBHBIX
JHCKOB

[ICO-10MI'4 - uzmepuTenb aaAre3ud METOJ0M HOPMAJILHOTO OTPhIBAa CTaJIbHBIX
nuckoB o 'OCT 28089, 28574 (puc. 9).

[Mpuboper TICO-2,5MI'4, TICO-5MI'4 u TICO-10MI'4 npegnasHaueHbl it
U3MEpPEHHsST TPOYHOCTHU CLEIUICHHS KEepaMHUeCKOM IUIMTKH, (DaKTypHBIX MOKPBHITHUH,
IITYKaTYPKH, 3alllUTHBIX, JIAKOKPACOYHBIX TOKPBITUH C OCHOBAaHHEM METOI0M
HOPMaJIbHOTO OTpbIBA CTaNbHBIX NUCKOB (MacTuH) o 'OCT 28089, 28574 u np.

OOnacTe TpUMEHEHHUS TIPUOOPOB - OMpPEACiCHHE TMPOYHOCTH CIETIJICHUS
OOJIMIIOBOYHBIX ¥ 3aIIUTHBIX TOKPBITUH C OCHOBAHWEM Ha OOBEKTaX CTPOUTEILCTBA,
OPEANPUIATHAX  CTPOMMHIYCTpUHM, B MeOCIbHOM, JepeBo0OpadaThIBalONIEM |
JJAKOKPACOYHOM TPOM3BOJICTBE, MPH OOCIENOBAaHMM W PEKOHCTPYKIMU 3JaHUNA U

COOPY>KEHHU.
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OTIMYUTeIbHOW  OCOOCHHOCTHIO  TPHOOPOB  SIBISIETCS  DJIEKTPOHHBIN
CUJIOM3MEPHTENb, 00CCTICUNBAIOIINN WHIUKAIUIO TEKYIIETO 3HAYCHUS MPUIIOKCHHON
Harpy3ku ¢ (puKcaruerl MakCUMAalIbHOTO 3HAYCHHSI, a TaKKe HWHIUKAIMIO CKOPOCTH

Harpy>xCcHu:d B IPOLCCCC HCTIBITAHUM.

Puc. 9. M3ameputens aare3un METo0M HOPMAJILHOI'O OTPHIBA CTAIbHBIX TUCKOB
[ICO-10MI'"4
C 1uenpio TOBBIIMICHUS TOYHOCTH M YAOOCTBa SKCIUTyaTallii B TpuOopax

Ope1yCMOTPEHA BO3MOKHOCTh BbIOOpA Pa3MepOB NPHUKIEHBAEMbBIX CTAIbHBIX JTUCKOB
(mmacTMH) C KJIaBHATYpbl NPUOOPOB, MPU 3TOM OOECTIEUMBAECTCS ABTOMATHYECKOE
BBIYHUCIICHUE MPOYHOCTH CUEIUICHUS MO pe3ysibTaTaM Harpy:KeHusi (OTpbIBa CTAJTIbHOTO
JIACKA).

[Ipubopsl  OCHamieHBI  dHEproHEe3aBUCUMOW mamATeio 100  pe3ymbTaToB
n3Mmepennit. Muanukanus mudposas B kH u Mlla.

[IpuGopbl MOTYT KOMIUIEKTOBAThCS HACaAKaMH JJii HCIBITAaHHUS KPOBEIbHBIX

MacTUK M KieeBbIX coeaquuennii mo 'OCT 26589, 14760 u 24064.
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4 HNHCTpyMeHTaJbHOE MCCJIeI0BAHNE TePPUTOPHIl C MCIIOJb30BAHHEM METO/1a
reopajinoJI0KalMOHHOI 0 MOATOBEPXHOCTHOT0 30 HIUPOBAHUS-TIPO (PUINPOBAHUS.

I'eopanmonokatop (reopamap) OKO — 2 (puc. 10).

PanuosiokanmuoHHplii  TpUOOpP  MOJAMOBEPXHOCTHOTO  30HAMpOBaHUS (B
OOIIENIPUHATON TEPMHUHOJIOTHM — Te€opazap) IO3BOJSIET CTPOUTh T'E€OJIOTHYECKUE
paspesbl, ompeaeniaTh mnojoxkeHrne YI'B, BoIIBIAT, omoisHeBbie 30HBI (AB-150),
OCYIIECTBIIATH TIOMCK HHXKEHEPHBIX kKoMMyHuKanuid (Ab-400), onpenenaTs Ka4ecTBO U

cocTosiHre OeTOHHBIX KOHCTpYKuui (Ab-1700)

Puc. 10. I'eopaguonokarop (reopamap) OKO — 2 ¢ aHTCHHBIMH OJIOKaMu

Mertonuka mpoBeaeHus 00cie0BaHus

Ha »Tane nuncTpyMeHTanbHOTO 00CICI0BAHUS PEIIAIOTCS CICTYIOITHE 3aIauH:

* JIOKQJIM3aIMs y9acTKOB 0OCJICTIOBAHMS;

* TEOpPaIMOJIOKAIMOHHAS CBEMKA HCCIEAYEMBIX Y4acTKOB TEPPHUTOPUHU TIO

HaMEUEHHBIM TP O PUIIsiM;
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* KaMmepaibHas 00pabOTKa M aHaJIHM3 Pe3yJbTaTOB U3bICKAHUI.

['eopaguonoKalMOHHBIM ~ METOJl ~ OCHOBAaH  HA  SIBJICHUM  OTPaKECHUs
AIIEKTPOMArHUTHOM BOJIHBI OT IOBEPXHOCTEM, HA KOTOPBIX CKaUKOOOpa3HO U3MEHSIOTCS
ANEKTPUYECKUE CBOMCTBA KOHTAKTHPYIOUIMX TEI - 3JEKTPONPOBOJHOCTH (C,) U
JUAJIEKTPUYECKask MPOHULAEMOCTb (€,r;). DJEKTPOMArHWTHAas BOJIHA, MMajarolias Ha
TaKyl0 IMOBEPXHOCTb, MOPOXKIAET BTOPUYHYIO BOJIHY, PAaclpOCTPaHSIOUIYIOCS B
HaNpaBJICHUH, IPOTUBOIOJIOKHOM HAIIPABJICHUIO PACIIPOCTPAHEHHS TAJAI0ONIECH BOJIHBI.
Nmeercss nBa Buma BoiH SToro THHa. K mepBOMY THIy OTHOCSITCS COOCTBEHHO
OTpa)KEHHBIE BOJIHBI, 00pa3yIoIIMecs: B Cydae, KOTaa MOBEPXHOCTh paszena sBIISETCS
IJIOCKOW WJIM KBA3WIUIOCKOM, T.€. pa3Mepbl €€ He orpaHudeHbl. [Ipumepom Takou
NOBEPXHOCTH SBJISIETCS TPAHULA MEXAY CJIOSMHU C Pa3jMYHBIMHU JUAJIEKTPUUECKUMU
coiictBaMu. Ko BTOpOMYy THIy OTHOCATCS BOJIHBI, BO3HUKAIOIIME HA KOHTAKTHOM
MNOBEPXHOCTH, OJIMH WM BCE€ pa3Mepbl KOTOPOW CpaBHUMBI C MPOCTPAHCTBEHHOM
JUIMTENbHOCTHIO TAJIAlOIIEr0 Ha OOBEKT UMITYJbCca DSJIEKTPOMAarHUTHOW BOJIHBL
[IpumepamMu  MOBEpXHOCTEW  pacCMaTpUMBAeMOro  TUIA  SBISIOTCS  TPYOBI,
PacIoJIOKEHHbIE B TPYHTE (MX MJMHBI MHOTO OOJIbIIE AUAMETpa), 3aXOPOHEHHbBIC
METAJUIMYECKUE TPEAMETHI, DIIEKTPUYECKHE KaOeaH, JOKAIbHbIE HEOJHOPOIHOCTH B
IPYHTE, TOA3EMHBIE TOJIOCTH U T.1. (puc. 11).

Bonapl BTOporo THMA Ha3bpIBaIOTCS AUdparupoBaHHBIMH. VIHTEHCHBHOCTH
nudparupoBaHHBIX BOJH 3aBUCUT OT ()OPMBI M TUIOMIAAN KOHTAKTHOW MOBEPXHOCTH,
KOHTpacTa »JJIEKTPUYECKUX CBOWCTB KOHTAaKTUPYIOIIMX TeI U JJIMTEILHOCTU
30HAUPYIOLIETO  3JEKTPOMAarHUTHOTO  WMITyJibca T. BenuuumHa T sBisiercs
(dyHIaMEHTAIbHBIM MApaMETPOM Te0pPaJapHOro 30HIUPOBAHMSA, OMNPEICISIONIUM
IyOMHHOCTh, Pa3pelarollyl0 CIOCOOHOCTh M BEIWYMHY MEPTBOM 30HBI - pazMep
00y1aCTH, BHYTPU KOTOPOW HEBO3ZMOXKHO BBIACITUTh OOBEKTHI, TMOPOKIAOIIIE
BTOPUYHBIEC BOJHBL

JvpnekTpuueckass NPOHUIIAEMOCTh (€,r), A, CJEAOBATEIbHO, W CKOPOCTH
pacrpoCTpaHEHUs] AJIEKTPOMArHUTHBIX BOJH (V) IJIaBHBIM OOpa3oM OIpPENEsItOTCs
BJIarOHACHIIICHHOCTHIO TPYHTOB M B MEHBIICH CTENCHUM 3aBHCAT OT 4acToThl f u

JIMTOJIOTHYCCKOI'0 COCTaBa 3TUX I'PYHTOB.
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AU PArAPOBGEHKAR BOAK B

Puc. 11. Cxema o6pa3zoBanus AudparupoBaHHOM JIEKTPOMArHUTHOM BOJHBI OT TPYObI

OCHOBHOM BENMYMHOM, U3MEpPSIEMON TpU TeopajapHbIX HCCIEAOBAHUSAX,
SIBJISIETCS BpeMs TpoOera 3JeKTPOMarHUTHOM BOJIHBI (t) OT MCTOYHMKA BO3OYXKICHUS -
Hepeaarolleil aHTEeHHbI - 10 OTPayKaroIIero Wiu AUQparupyromero o0beKTa u oT ITUX
00BEKTOB 0 MPUEMHON aHTEHHBI.

Jlnsi mpakTHYecKoW peanm3alid TeopafapHBIX HMCCICAOBAHUN HEOOXOIUMBI
UCTOYHUK HMITYJIbCHOTO TUNA W NPUEMHHUK, OCYILECTBISIIOUMA IPUEM M 3aIUCh
Koje0aHuil B LMU(POBOM WIM aHAIOTOBOM BHIE. VICTOYHMK mHpencTaBisieT coOOi
reHeparop (MepenaTyrkK) IEKTPUUECKUX UMITYJICOB THIIA 3aTyXArOIIEH CUHYCOUJIBI C
gyactoToii f, koTopas Moxxer MeHsAThcs B uHTepBayie 50-2500 MI'1i, a yacToTa MOCHUIKH
umnynscoB (F) - B mpegenax 10-100 kl'u. IlotpebisieMmas MOIIHOCTH TeHeparTopa
BapbUpyeT OT eauHuI] 10 coTeH Br. biok mpuema Bkitodaer B ceOsi cOOCTBEHHO
MIPUEMHHUK, CTPOOOCKOT, IpeoOpa3zoBaTeih aHAIOTOBBIX CUTHAJIOB B ITUGPOBYIO (hopMYy,
KO/, pErucTparop UupoBbIX TaHHBIX - KOMIBIOTEP THUIIA KHOYTOYK.

Hcnonp3oBanue reopagapa CBI3aHO C €ro MepeMerieHIeM BJIOJIb PO QUIIS .

BonHoBoe mone, perucipupyemMoe B TOCIEAOBATEIbHBIX TOUYKAaX MpoQuIs,
BU3YaIM3UPYETCS B BUAE paaporpaMMel - Habopa Tpacc B KOOpAuHaTax t, L,

rae L — paccrosiHue 1o npoduitro.

OO6paboTka BOJIHOBOM KapTUHBI MO CHEUUAIBHOMY aJTOPUTMY TO3BOJISIET
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HOJIyYUTh M300paKEeHUs, TPUOJIMKEHHBIE K TEM I MHBIM I'€0JIOTUYeCKUM WU JPYTUM
00BbEKTaM (CKpPBIThIE KOMMYHHKAIIMH, CJIOM JIMTOJIOTMYECKUX Pa3HOCTEH, YpPOBEHb
TPYHTOBBIX BO/I, Pa3JIMYHbIE MPEAMETHI).

Ha puc. 12 mnokazan mnpumep reopanapHoro mnpoGuIbHOIO 30HAUPOBAHMS

METALTMYECKOU TPYOBI.

Puc. 12. 3onaupoBaHue METAUIMYECKOU TPYObI B IIIMHUCTOM TPYHTE

["eopannonokalioHHOE NoAnoBepxHOcTHOE 30HAUpoBanue (I'TI3) npumensiercs B
Pa3NMYHBIX 00JIACTSIX WHKEHEPHOM I'e0JIOTHH.

[Ipu reoTexHuueckux u reoskosiornyeckux padorax I'TI3 ucnons3yercs nis:

1) oOHapyxeHus TOJ 3eMJiel M BOJON METAUIMYECKUX U JUAJIEKTPUUECKUX
IpeIMETOB, TeIioTpace, kademneil, TpyoonpoBoIoB,

2) n1eeKTOCKOIMUY MOI3EMHBIX CTPOUTEIbHBIX KOHCTPYKIIUH,

3) u3yyeHUsT MecCT yTedeKk He(TenpoBOJOB, T'COXMMUYECKHUX 3arps3HEHUN
IPOMBIIUIEHHBIX U CETbCKOXO3SUCTBEHHBIX IPOU3BOJACTB U T.[1.

K necomuennsiM noctomHcTBaMm [TI3 cremyeT OoTHECTH TO, YTO JUArpamMMbI
HapaBJIICHHOCTH aHTEHH Teopajapa pacCuuTaHbl HAa  M3Y4YEHHE paspesa
HEMOCPEACTBEHHO NOJ TOUKOM 30HIUPOBAHUS. DTO MO3BOJISIET YCIEIHO UCTIOIb30BaTh
METOJI B YCJIOBUSIX MepecedeHHOro penbeda. DaKTopbl, PE3KO CHUKAIOIIUE
ryOMHHOCTh  ucciaenoBanuit  [TI3 - HanMuue B NPUNOBEPXHOCTHBIX — CJIOSX
OOBOAHEHHBIX TJIMH, TMEPEKPHIBAIOLMX HIDKENEXKAIME CJIOU OCAIKOB, a TaKke

IMOBBINICHHAA MHWHCpAIU3aiusaA BOJbI B 06cne)1yeMbe BOJOCMaAx. HOSTOMy, €CJI1 B
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IOPECHBIX BOJOEMAax M TMeckax 0e3 NpUMeCH TIJIMHUCTON (pakuumu TIIyOMHHOCTD
U3YUCHHUSl pa3pe3a JNOCTUraeT JECSITKOB METPOB, TO B aKBATOPHUSAX C TMOBBIIIEHHON
MUHepalM3alyeil BoJbl U B pa3pes3ax, COJEpKAIIMX CJIOU TJIMHBI, TTyOMHHOCTh PE3KO

YMEHBILACTCS.

5 HucTpyMeHTaIbHBIC M3MEPEHUS JJIMHbI KOHCTPYKIHUI € UCII0JIb30BAHUEM
CeliCMUYeCKOro MeToia M3MePEeHHUs1 BeJJUYHHBI 3 arj1y0JIeHUA #KeJ1e300€e TOHHbIX
(MeTa/lJIMYeCKHUX) CBAail.

Jlnga omnpeneneHus JUIMHBI 3ariyOJICHHBIX KOHCTPYKLMW, ONPEIENEHUs HuX
LEJIOCTHOCTH W CIUIOIIHOCTH, a TAK)K€ HAIMYHUIO U XapaKTepy PacloJIOKEHUs B Tele
KOHCTPYKIIMM TPEIIMH IeJIeCO00pa3HO HCIIOJBL30BaTh MPHOOPHI, padoTaromme Ha
NpUHLUIE ceficMuyeckoro Mmeroaa. OqHum u3 Takux npudopos ssiserca MAC-1.

[Tpubop npegHazHavyeH A1

- OmpeeNieHus ITyOrHBI CBail U JoKaau3auu 1edekToB (aehopManuu npopuis
MOTEPEYHOTO CEUEHMS CBaM, TPEIIMH) B CBae, 3a0UTOM B pa3JIMuHbIC TPYHTHI;

- HCIIOJIb30BaHUs B Ka4ECTBE BHICOKOYACTOTHOM JIBYXKaHAIbHOM
CeUCMMUYECKOM CTaHIIUM;

- HCIIOJIb30OBAaHWA B Ka4CCTBC COHApa.

Puc. 13. U3mepurens anuubl cBait UJ1C-1
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Mamepurens nmuabl cBait «JIC - 1» (mpubop nns u3MepeHwsl JJIMHBI CBal -
BBICOKOYACTOTHAsI JIByXKaHajbHasg ceilicMuueckas cTaHuus. llpu  u3mepenumsax
UCIIOJIb30BaHa 4acToTa KBaHTOBaHus - 96 kI’ m pabouas monoca yactor - 2 kl'm.
Junamuueckuii auana3oH - 100 nb, momHbeld guHaMudeckui auamna3oH - 140 b,
s¢dexTuBHOE HanpsikeHue nrymoB - 0,9 MkB, ko3 duIueHT HeNMMHERHBIX NCKAXKEHUH -
He 6ouee 0,01%.

Kparkue cBenenust 0 ceHCMUYECKOM METOJIE U3MEPEHUS BEJTMYMHbI
3ariryOJieHus KelIe300€TOHHBIX M METAUTMIECKUX CBai

CelicMU4YECKHII METOJ] M3MEPEHUST BEIMYMHBI 3arTyOJICHHs KeIe300€TOHHBIX U
METAUIMYECKUX CBall OCHOBAaH Ha M3MEPEHHM MHTEpBaja BPEMEHU MEXKIY MOMEHTOM
U3JIyYEHUsl YIIPYroi NpoJ0bHON BOJHBI B KENE300€TOHHON (METAJUIMYECKOW) CBae U
MOMEHTOM MpPUXO/a OTPaXEHHOW BOJHBI. [IpomonbHas ympyras BoJHA HM3JIy4acTcs
MOJIOTKOM. BemuuunHa 3ariny0OsieHus o kene300€TOHHOW  (METaUIMYECKOM) cBau
BBIYUCIISIETCS, MCXOAS M3 M3MEPEHHOTO HWHTepBasia BpeMeHu. lIpu 3ToM CKOpoCTb
NPOJOJLHON BOJHBI YIPYTUX KOJeOaHUM B Kene300€TOHHON (MeTauIMuecKoi) cBae,
CUUTAETCSl U3BECTHOM (€€ MOXKHO paccuMTarh Mo (popmyse, U3MEpUTh MPUOOPOM, WU
OTKaIMOpOBaTh MPHUOOP TI0 M3BECTHOM CBae).

OTpaxkeHHas TMPOJOJbHAs yNpyras BOJHA BO3HMKAET B MeECTaxX HW3MEHEHUS
MEXaHUYECKOI0 MMIENaHCa (MEXaHUYECKUH HMIIENAHC NPONOPUUOHAIEH CKOPOCTH
MPOJIOJIbHOM YNPYroi BOJHBI B KEJIE300€TOHHOM WM METALIMYECKOU CBae U IO/ 1A
NOTIEPEYHOTO CeUeHMs1 ITOW cBau). Takum oOpa3oM, €CIM CUUTATh KeNe300€TOHHYIO
WIM METANIMYECKYI0 CBal0 OJHOPOJHOM (T.€. CKOpPOCTh MOCTOSIHHA) TaM, TJe
IPOUCXOJUT U3MEHEHHE MPOo(Uis cBau WM UMeeTcs JAePEeKT B ee Teje, MPOUCXOIUT
OTpaXEHHUE YMPYTOMl Mpo0JbLHOM BOHBL. M uem pesue 3To u3MeHnenue (aedexr), Tem
oosbire KOA(QPHUIMEHT OTpaKEHUS YOPYrol MPOJOJLHON BOJHBI M TEM 3aMETHEH
OTKJIMK Ha 9KpaHe 3JEKTPOHHOro 0joka nmpubdopa. CelCMONPUEMHHK 3aKpEIUIeTCs Ha
KOHIIE YKeJIe300€TOHHO M WM METAJUTMYECKOM CBau, BKIIFOYACTCS PEKUM PErUCTPALUU U
IPOM3BOJIUTCS MEXAHUYECKOE BO3JIEUCTBHE MOJIOTKOM BJOJb OCH KEJIE300ETOHHOM
(MeTaIMYecKoi) cBam Uil BO3OYXKICHUS TPOAOJBHONW ympyroit BomHbl (puc. 14).

VYrpyras npojobHas BOJHA, OTPAKasACh OT KOHIIA KeIe300€TOHHON (METATUYECKOM)
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CBaW, BO3BpaIlaeTcs K CeHCMONpUEMHUKY npuoopa. M3mepurens (MJC - 1)
MPOM3BOJUT PETUCTPAILMIO OTPAKEHHOTO YNPYroro NPOAOJBHOTO CHrHANA, 10
KOTOPOMY OCYILIECTBJISIETCSI U3MEPEHUE BPEMEHU MEXY HauallbHbIM BO3JIEUCTBUEM U

OTPaXEHHOW yNPyroi MpoJ0JIbHOKU BOJHOM.

Anwna cean = 6,16 M OTPaxeHue OT KOHUA CBan

Puc. 14. N3nyyenue npoaoiabHON yIpyroil BOJIHBI

Omnpenenenne BEIMYMHBI 3arTyOJIeHHS )Ke1e30 0ETOHHBIX U METANIMYECKUX CBal
(L) mpousBoauUTCS B CICTYIOMIEH TTOCIIEIOBATEILHOCTH:

1) npom3BOAMTCS OMpEICICHHE IMPOMEXYTKA BPEMEHH MEXKIYy HadyalbHBIM
BO3JIEUCTBUEM U OTKJIMKOM, MOJYYEHHBIM OT HIKHEH TIpaHUIBl CBau (XapakTepHbIE
MaKCHUMYMbI Ha rpaduke);

2) BBIUKCIIIETCS JJIMHA JKEIe300€TOHHOM (MeTauInuecKoil) cBau mo (opmyiie

(1):

ARV
2

L

: (1)

rae At - IpoMEXyTOK BPEMEHHM MEXKIY HAuyalbHBIM BO3JCHCTBUEM M OTKIHKOM,
NOJIyYE€HHBIM OT HU)KHEW I'paHullbl B IepBOM KaHaie (puc. 15), cek;
V - CKOpOCTb pPacnpOCTpaHEHMsI IPOJOJILHOW YIpPYyrod BOJHBI B Cpele, M/cek

(TabimyHOe 3HaueHue ckopocT B OeToHe 3600 m/cek, B Metasuie 5100 m/cek).
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CxopocTh pacnpoCTpaHeHHs MPOOIbHON YIPYTOl BOJHBI B CPENIe MOXKET OBIThH

3aJlaHa OIepaTopOM WM OTPEENATHCS o popmye (2):

vo——, (2)
t.-t.

rae S - PaCCTOSTHUE MEXY CEHCMOTIPUEMHHUKAMU, M;

t, - ty| - MOTIysIb pa3HOCTH BpEMEHH Havajia BO3JICHCTBHS MEXKy IByMs KaHaJIaMH, CEK.

WW

A

A
v

-1

Puc.15. CeiicMmorpamma

TouHOCTs BbIYKCIIEHUSI OOYCJIOBJEHA MEPUOJOM KBAaHTOBAHMSI, KOTOPBIN
omnpenemnsiercs no gopmye (3):

T =1/F, [1/xIu], 3)
rae T, - Iepruoa KBAaHTOBaHUs, MCEK;
F . - yactoTa quckperuzanuu, Kl .

Hcnonp3oBanue npubdopa - U3meputens amunsl cait «JIC - 1» tpeOyer
00513aTebHOTr0 OTCYTCTBUS IOCTOPOHHUX CEUCMHMYECKUX BOJIH, T. €. IOMEX.

JlanHbIE U3MEpPEHUIN reopr3UIecKuX [1apaMeTpoB (ceiicMHUECKUX
XapaKkTEepPUCTUK), MOJyY€HHble C mnoMolblo M3mepurens pmuubl cBad «MJC-1»
MOCPEICTBOM Tporpammbl «Sby, mpeacTaBnstorcss B rpaduueckoM BHAE, U Ha HUX
OCHOBaHHH (POPMUPYETCS OTUET.

[Tporpamma «Sl» peanuzyer cienyromnme GyHKITHIH ;

®  ycTaHOBKa cBs3U ¢ MaMeputenem anunbl cBaid « M C-1»;
= paboTa c ¢aitnamu Ha M3meputene nmmnbl cBait «MJIC-1» 1 Ha mepcoHaATBHOIMA

QJICKTPOHHO -BBIYHCJIMTEIILHON MAalInuHE,
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*  KoHBepTHpoOBaHWE (aioB m3MepeHuit ¢ pacumpenuem *. DDB B (aiinsr ¢
pacumpenueM *.SGY,

"  qQpencTaBieHue ¢ailia u3MepeHuil B rpauueckoM BUJIE;

"  BBINOJIHEHHE 00pabOoTKM (hailna u3MepeHuil (MOJIydeHUE CIEKTPa, BPEMEHHO -
AMIUTUTYJIHAsl PETryJIUPOBKAa YCHWICHUS M TIOCTPOCHHE aBTOKOPPEISAIIMOHHOMN
dyHKIMN);

*  (opmupoBanue oTuéTa.

K HecOMHEHHBIM JIOCTOMHCTBAM CEHCMHUYECKOTO METOJa W3MEPEHUsI BEJIMYUHbI
3ariryOJieHusT JKeIe300€TOHHBIX U METAUIMYECKUX CBAal C WCITOJIB30BAaHHUEM MPHOOpa -
M3mepurens mmubel cBaii «MIAC - 1» cinexnyer OTHECTM TO, YTO OH IO3BOJIAET
ONpEAEUTh Takue AePEeKThl B CBae, Kak YTOJIICHHWE/YTOHUYEHHE Npo¢uis CBau,
TpeumHbl. Tak ke MOXHO NPUMEPHO ONPENETIUTh MPOAOJBHBIN pazmep aedekra.
[lomepeunsrit pazmep nedexra ompenensercss KauecTBeHHO. KapTuHa, moydaromasics

npu padboTe ¢ npudbopoM, nmokazaHa Ha puc. 16.

1 L)
0 1 2 3 4 6 7 8

Puc. 16. Onpenenenue nedeKToB B CBae

i

MakcumanbHas JJIMHA KeJe300€TOHHBIX (METAUIMYECKUX) CBail, W3MepeHHas
npudopom - M3mepurens anunsbl cBait «M/C - 1», coctaBusier 25-30 M (B 3aBUCUMOCTH

OT INIOTHOCTH I'PYHTA - YEM IIJIOTHCC I'PYHT, TCM MCHbLIIC I[J]HHa).

Hpyrum  mpubopoM, TO3BOJLSIIONMM  OMPEASTATh JJIMHY  3ariyOJISHHBIX
KOHCTPYKIIUA W OJHOBPEMEHHO OCYIIECTBIATH (PYHKIIMUA CEUCMOCTAHIIWH, SIBISICTCS

npubop CITEKTP-2.0.
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@ (NEKTP - 2.0

MpuGop auarxocTuiy caaii

ODPD o
oo
OOD

Puc. 17. Tlpu6op nuarHoctuku cBait « CITEKTP - 2.0»

Pab6oTta npubopa ocHOBaHA Ha CTIEKTPaIbHOM aHAIN3e COOCTBEHHBIX YaCTOT CBaH.
Konebanust Bo30yKIaroTcsd ¢ MOMOIIBIO yAapa MOJOTKA. JIJIMHBI BBIMUCISAIOTCS Ha
MHTEPECYIOUIMX YacTOTaX IPU HU3BECTHOW CKOPOCTU PACHPOCTPAHEHUS YIPYTUX
KOJIeOaHUH B TEJE CBAU.

OcHoBaHHas 00pabOTKa HKCINEPUMEHTAIbHBIX JIaHHBIX MPOU3BOJAMUTICSA B
KoMIbIOTEpHOU Tporpamme. KommbrorepHas nporpamma «CIIEKTP-2.0» mo3zBomsier
aBTOMAaTU3MpOBaTh  BBIUMCICHHWS  TNpPU  aHAIM3€  CUTHAJAa U CIEKTpa
(«Ob6paboTKa/m3MepeHne JIUHBDY WM U3 KOHTEKCTHOTO MEHIO TpadukoB «CurHam u
«Crnektp»). Pacuer mpoBOAMTCS Ha OCHOBE YCTaHOBJIGHHBIX TOUYEK Ha rpadukax

«Curnam» nwmm « CrekTpy.
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KouTpoJsbHbIEe BONPOCHI

1 Kak onpenensercss u 4eM XapaKTepu3yeTcs BOAOHENPOHUIIAEMOCTh OeToHa?

2 TlepeunciuTe METO/IBI OTIPEACIICHUST BOJIOHETIPOHUIIAEMOCTH.

3 Kak onpenenuTs BOJOHEIPOHUIIAEMOCTh Ha ycTaHOBKe Y BD-6?

4 Tlpm mnoMomu KakuxX TPUOOPOB MOXKHO TIPOBECTH YCKOPEHHBIC WCIIBITAHUS
BOJIOHETIPUHUIIAEMOCTH 0€TOHA CTPOUTEIBLHBIX KOHCTPYKITUH?

5 Kak ¥ C uUCMHOJBb30BAaHUEM KaKUX MPUOOPOB pPEAM3yeTcsl METOA OTphiBa CO
CKaJbIBaHHEM ?

6 {1 yero uctnosb3yercs npuoop reopanap «Oko-2»7?

7 Kak 1 yem onpeiensieTcs 1JIMHbI CBai?
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