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JIABOPATOPHAS PABOTA Ne 7

3HAKOMCTBO C YCTPOWCTBOM U ITIPABUJIAMM PABOTHI IPUEOPOB
11O OUEHKE BOJOHEINPOHUINAEMOCTH, OTPBIBA CO
CKAJIBIBAHUEM U JIP.
1 BononenpoHunaeMocTh 0€eToHA

beron sBisieTcss caMbIM PaclpOCTPAHEHHBIM CTPOUTEIHLHBIM MATEPUATIOM.
BOoNBIIMHCTBO COOPYKEHUM, NPEATIOJIATAOMINX KOHTAKT C BOJOM, BBITIOJHSIOT HMEHHO
n3 0etoHa. OTHO U3 BaXKHBIX CBOWCTB OE€TOHA SIBJIETCS €r0 BOJIOHENPOHUIIAEMOCTb.

BononenpoHuiiaeMocTs - CIocOOHOCTH, O€TOHAa HEe MpOINycKaTh BOMY MO
JaBJICHUEM, TIPU ATOM JABJICHHUE MOBBIIIAIOT CTYIICHSIMHU JIO0 JTOCTHKCHHS OTIPEIeTICHHON
BeMurHbl. OHA BaXHa UISI THAPOTEXHUUECKUX COOPYXKEHUW, PE3CPBYApOB I
XpaHEHUSI BOJIBL

[To cTeneHn BOMOHENPOHHUIIAEMOCTH OETOH TOpa3AeiAOT Ha Mapku W2, W4,
W6, W8, W10, W12, W14, W16, W18 u W20. [Hudpsr 2-20 0603HaYAIOT JaBICHUE B
Kre/cM’, IpH KOTOPOM CTAHIAPTHBIC OETOHHBIE 00Pa3Ibl IHAMETPOM H BBICOTOM 15 cM
HE MPOITYCKAIOT uepe3 ceOs BOAY.

BononenponuniaeMocTs 0€TOHA OTpEAENIeTCS pa3IMYHBIMU METOJIAMH, a TaK ke
CYIIECTBYIOT CHOCOOBI  YBEIMYCHMSI BOJIOHENPOHHUIIAEMOCTH O€ToHa, J00aBJIss
cIienMagbHble T00AaBKU, KOTOPHIE CTIOCOOCTBYIOT YIUIOTHEHHUIO, @ TaK K€ C IOMOIIBIO
UCIIOJIb30BaHUS CTICIIMAILHOTO THAPOGOOHOTO 1IEMEHTA.

IIpoHunaeMocTh GETOHA MOKET OLEHUBATLC Koo duimenTtom ¢punbtpanuu, K,
cMm/c,

MeTtoan1 onpenesienusi BojgoHenponunaemoct (I'OCT 12730.5):

ONPEACIICHUE BOJOHENPOHUIAEMOCTH IO "MOKpoMy MSTHY' (OCHOBaH Ha
U3MEPEHNH MaKCHUMAaJIbHOTO JIaBJICHUS MIPU KOTOPOM 4epe3 obpasell He MPOoCaInBacTCs

BOJIA);



oTpezieNieHNe BOJOHENPOHUIIAEMOCTH TI0 Kodddunmenty punpTpammu (0CHOBaH
Ha omnpeaeneHud Koddduimenta QUIbTpAMU TPU  MOCTOSHHOM
JIABJICHUH IO U3MEPEHHOMY KOJIMUECTBY (MIIbTpaTa u BpeMeHU (pUiIbTpaLun);

YCKOPEHHBIN METO T OTIPEIETICHHUS ko3 duirieHTa bunbTpanumn
(punbTparomerpom);

YCKOPEHHBIN METOJl OINpEeIeHUs] BOAOHENPOHUIIAEMOCTH O€ToHa MO0 €ro
BO3IyXOTIPOHHUIIAEMOCTH.

B cBsi3u ¢ TeM, 4TO OOBIYHBIE METO/IBI UCTIBITAHUS 3aHUMAIOT JJOCTATOYHO MHOTO
BpeMeHH (McTibiTanre 6eToHa Mapku W8 "o MOKpOMY MATHY' JJTMTCS OKOJIO HECNH),
Ha PaKTUKE MPUMEHSIOT YCKOPEHHbIE METOIbI ONPE/IEICHHS BOJOHEPOHUIIAEMOCTH.

BononenponuiiaeMocts 6€TOHA 3aBUCUT, B OCHOBHOM, OT B/I1, Buna Bsixkyiiero, a
TaKKe OT COJAEpKaHHUA B OETOHE TOHKOMOJIOTBIX M XUMHYECKUX J00ABOK, YCJIOBHIA
TBEpACHUs U Bo3pacTa OetoHa. Kpome Toro, Ha BOZOHENPOHUIIAEMOCTh OETOHA BIUSET
ctpykrypa mop. [lonmuB B/Il, Mbl ymeHbITaeM MaKpOMOPUCTOCTh W TOBBIIIIAEM
BOJIOHEMPOHUIIAEMOCTh OETOHA. DTO XOPOIIO BUAHO U3 puc. 1. YMenbmth B/1] MoxHO
MOBBIINICHUEM pacxoja IEMEHTa IPU ITOCTOSHHOM pPacxoJi€ BOJBI, NPUMEHEHHUEM
IACTHPUITUPYIONMX J00aBOK, B OCOOCHHOCTH CYIEPIUIaCTH(UKATOPOB, KOTOPHIC
MOHIKAIOT BOJAOTIOTPEOHOCTh OeTOHHBIX cMeceit Ha 20-30%.

Bosiee BBICOKYIO BOJOHENPOHMULAEMOCTh MMEIOT OETOHBI HA TJIMHO3EMHUCTOM,
pacCIIMPSIIOIIEMCSI, HAITPATAIOIEMCS U BEICOKOTIPOUHOM I1IeMeHTax. OHU MPUCOECTUHSIOT
Opy ruApataiuy 0oJibIlee KOJIMYECTBO BOABI U 00pa3yroT 0oJiee MIOTHBIN LIEMEHTHBIM
kaMeHb. [lyl1onaHoBbIM NOPTIAHALEMEHT 3a CUET 3aMOJIHEHUS MOp MyII0JIAHOBBIMU
n00aBKaMH M MX HaOyXaHUs TAKXKe MOBBIIIAECT BOAOHENPOHUIIAEMOCTh OESTOHOB.

Mo3kHO BBOAMTD MYIIIOJIAHOBbBIE TOOABKU HEMOCPEICTBEHHO B OETOHHYIO CMEChH.

[ToBBIIIAIOT BOJOHENPOHHUIIAEMOCTh O€ToHA Ha 2-3 MAapK{ YIUTOTHSIOIIHE
no0aBku cynbdaTa aTFOMUHUS, Cylbdara Kene3a, HuTpaTa Kausius u ap. [loBwimmenue
CTENEHH YIUIOTHEHMsI OETOHHOW CMECH YBEJIMUYMBAET €r0 BOJOHEINPOHUIAEMOCTb. JTO
JIOCTUTACTCS ~ MEXaHWYeCKUMH  Clocobamu:  BHOPHUPOBAHHMEM,  IPECCOBAHHEM,

LIGHTpH(byrI/IpOBaHI/IeM MU T. . 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.
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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. TIpubop AT'AMMA — 2PM ans
YCKOPEHHOTO OTIpEIeIeHUS BOIOHESITPOHUIIAEMOCTH OETOHA

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.

OCHOBHBIE XapaKTEPUCTUKU:
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Pazpexenue o 0,6 aru.
JIMMTEeTbHOCTh UCTIBITAHUM 2-5 MUH.
Macca 4,2 xr.

IIutanue ot cetu 220 B, 50 I'g

Puc. 3. Arama-3M - puibTparoMep BakyyMHbIN /111 OETOHHBIX 00pa31oB ¢ pedpom 15
cM

2 BB-2 - yCTpOWCTBO 3KCIPECCHOM OIIEHKH BOJOHEMPOHHUIIAEMOCTH OETOHA C
3JIEKTPOHHBIM OJI0KOM (puC. 4).

Yerpoiicteo BB-2 mpegnazHaueHo Ui onpeliesieHHus BOAOHENPOHUIIAEMOCTH
OeroHa B o0Opasmax W M3JENUSAX HA OCHOBE JKCIPECC-METOJa OIEHKH €ro
Bo3ayxomnponuraemocty 'OCT 12730.5, npuiiosxenue 4

TexHudyeckne XxapakTepUCTUKH:

HauanbHblii ypoBEeHb BaKyyMETPUUECKOTO JAaBJICHHS, CO3[aBa€MOTr0 BHYTPU
KaMephbl, krc/cM2 He meHee 0,64

HauanbHoe naBnenue mnpwkatus (QraHiia Kamepbl K IOBEPXHOCTH O€TOHa,
krc/cMm2 He meHee 0,5

[Mupuna dnanua kamepsl, MM 25

Buytpennuit 06bem nosioct kamepsl, cm3 240

Jnana3oH nokazaHuil Bakyymerpa, krc/cm2 ot 0 jio -1

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

Macca yctpoiictBa, 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. Ilpudopsr BUII-1.2 u BUII-1.3 nns ycKOpeHHOTO OmnpeieIeHus
BOJIOHENIPOHUITAEMOCTH O€TOHA

JlocTonHCTBa MPUOOPOB:
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o EQVWHCTBEHHBIN IMOJHOCTRIO AaBTOMATHUECKHMM MOHOOJOYHBIA TPHOOP CO
BCTPOCHHBIMA MHWHHUATIOPHBIMU BaKyyMHBIMM HAcOCaMH, MOIIHBIM JIMTUEBBIM
AKKYMYJIITOPOM U 3JIEKTPOHHO-U3MEPUTEITHLHBIM OJIOKOM.

o IlpocToTa NOATrOTOBKHU U NMPOBECHUS UCTILITAHUM.

o BO3MOXHOCT, HCHOJB30BAHUS HA TOPUBOHTAIBHBIX U BEPTUKAIBHBIX
MOBEPXHOCTAX, U B MECTaX C OrpaHMYCHHBIM JOCTYIIOM, a TaKXe Ha oOpasIiax-
ky0ax 150x150 MM 1 kepnax @150 mm.

e DProHOMHUYHOE UCIIOJIHEHHUE.

o BbhINoJiHEH K3 JNErKOCIUIaBHBIX MAaTEPHUAIIOB.

o Brimyckaercs nBa BapraHTa UCTIOTHEHUS MPUOOpA:

— BUII-1.2 - opHOKaMepHOE WCIIOJIHEHHE C aBTOMATHYECKUM W3MEPEHUEM
COTPOTHUBIICHUS TPOHUKHOBEHHIO BO3JyXa W BOJOHENPOHMUIIAEMOCTH O€TOHA
(marteHT)

— BUII-1.3 - nByxkamMepHO€ HCTIOJHEHHE C OXPaHHOW 30HOW, HU3MEPEHUEM
r1yOrHBI 00pa30BaHMs BaKyyma U BOJIOHENPOHUIIAEMOCTH OeToHa (IIaTeHT)

« BcTpoeHHoe 3apsaaIHOE YCTPOUCTBO.

Bo3mosxxHOCTH TpHOOPOB

o Co3nmanue pa3psbKeHUS B Kamepax IOCPEICTBOM BCTPOEHHBIX BaKyyMHBIX
AIIEKTPOHACOCOB.

o Peructpanus nporeccoB U3MEHEHHUSI JAaBJICHUS B BAKYYMHBIX Kamepax.

o VIBMepeHue conpoTUBIICHUS MaTepHraia TPOHUKHOBEHUIO BO3/yXa.

o Omnpenenenue Mapku 6E€TOHA MO €r0 BOJIOHENPOHUIIAEMOCTH .

« Ompenenenue riryouHbsl oOpaszoBanus Bakyyma (st BUIT-1.3).

o Cucrtema MeHIO JJIsl BBIOOpa peKUMOB PaOOTHI.

o OTtobpaxenue nHbopMayuu Ha rpaduIeCKOM JTUCTUICE C TIOJICBETKOM.

o IlomHag apxuBanus MpPOLECCOB, PE3YJITATOB U YCJIOBUM M3MEPEHUM, B T.4. BHUIA
Marepualia, BpEMEHU U TEMIIEPaTyphl.

o Pycckwii u aHTIMHACKUHN S3BIK MEHIO U TEKCTOBBIX COOOIICHHNA

« USB unrepeiic qis cBszu ¢ 1K u 3apsina akkymyssiTopa.
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CepBuHCHasi KOMIIbIOTEPHAs MPOrpaMma
« Ilepenoc pe3ynbTaToB U3MEPEHUN B KOMITBIOTED
o ApxuBauus, T0KyMEHTHpOBaHHE U 00pabOTKa pe3yIbTaToOB
o Oxkcnopt pe3yabTaroB B Excel, TekcToBBINM hopMaT u apyrue npuioKeHus

TexHuueckue XapaKTCPpUCTHUKHU

JlaBnenue B kamepe, MIla, He BbIIe 0,05
JlMana3oH M3MepeHus CONPOTUBIIEHHUS, C/CM " 0,1...1000
Jlnana3zoH Mapok OeToHa Mo BOIOHENPOHUIIAEMOCTH 0...20
[Ipenensl morpenHoCTH U3MEPEHUS COTIPOTUBIICHHS,

%, He O0oJtee 7
[Ipenensl norpemHocTH M3MEpeHus naBienus, klla +2
JIMCKpETHOCTh MHIMKALIUH:

- naBnenue, MIla 0,001
- CONPOTUBJIEHHUS, C/cM  ° 0,01
["abapuTHbIE pa3Mepbl, MM:

- oiHOKaMepHoTO nctoyHeHuss BUTI-1.2 A145x65 / 145x76
- IByxkamepHoro ucnoinenus BUIT-1.3 D173x80
Macca, Kr:

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

[Mpubop «BUII-1», monudukanus «BUII-1.3» (manee nmpubop) mpenHazHaueH
JUIsl YCKOPEHHOTO OTNpEENIECHUs] NapaMeTpa BO3AyXONPOHMIIAEMOCTH a Marepuala
(6erona, pacTBOpa) M CONMPOTUBIICHHUS] M 3TUX MATEPUAIOB MPOHUKHOBEHUIO BO3yXa B
obOpasnax, W3JenusaX M KOHCTpYKIMsX. lIpumeHsercss 1jsi omepaTiBHOTO KOHTPOJIS
Mapku BogoHenpoHunaemoctd W no I'OCT 12730.5 mpu TEXHOJOTUYECKHUX MTPOLIECCAX
U3TOTOBJICHUSI O€TOHA, a TaKKE B CTPOUTEIHLCTBE OCTOHHBIX M >KEI€300€TOHHBIX
KOHCTPYKIMH, SKCIUTyaTUPYIOIIMXCS B YCJOBUSAX IOBBIIIEHHONW BJIAXXHOCTH WM B

BOJIHOM CpeIe.
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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.

15



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 OnpenesieHre MPOYHOCTH 0€TOHA METOJI0OM OTPbIBA CO CKAJI bIBAHUEM

OTIMYHUTEILHONM 0COOEHHOCTBHIO MCTOAAa OTpbIBa CO CKAJIBIBAHUCM ABJIICTCA TO,

4YTO OH IHNPpHUMCHACTCA HC TOJIbKO JIA ONPCACIACHHA IMPOYHOCTHBLIX XapaKTCPHUCTUK
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0eToHa, HO U CIYXHT JI KOPPEKTHUPOBKU KATMOPOBOUYHBIX KOA(DUIIMEHTOB MPUOOPOB

YIbTPa3BYKOBBIX U yJIapHO-UMITYJIbCHBIX.

1 OHUKC-OC - um3Mepurenb MPOYHOCTH OETOHA OTPHIBOM CO CKaJbIBAHHUEM

(puc. 6).

Puc. 6. M3meputens npouyHocTH O€TOHA METOI0M OTphIBa co ckanbiBanueM «OHUKC -
OC»

[lpennasHaueH 1Jsi OMNpENENeHusT MPOYHOCTH OETOHAa METOAOM OTpbIBa CO
ckanbiBanreM 1o ['OCT 22690. Ilpumensiercsi B 0c000 OTBETCTBEHHBIX CIy4asix MPHU
00CJIeIOBAaHUN JKEIe300€TOHHBIX KOHCTPYKIIMA M COOPYXXEHUH, a Takke s
KOPPEKTHUPOBKH KATMOPOBOUHBIX KOA(hduiineHToB yabTpa3BykoBbix (ITYJIBCAP-1.1) u
yIapHO-UMITYJIbCHBIX Tiprbopo (OHUKC-2.5).

B oTinume oT aHanoroBs, OH BBINIOJHEH B BUJIE MUKPOIIPOLIECCOPHOTO YCTPOMCTBA
(MITY) ® 0OOpTaTMBHOTO  TUAPABIMYECKOIO Ipecca C  MNPOCTPAHCTBEHHOM
CaMOYCTaHOBKOM OCH BbIPbIBA U MEXaHM3MOM 3alllMThl OT MPOCKAIb3bIBAaHUS AHKEPA,
YTO TO3BOJIWJIO CYHIECTBEHHO YIIYUYIIUTh METPOJOTMYECKHE M SKCIUTyaTallMOHHbIE
XapaKTEPUCTHUKU.

OcHoBHbIE DyHKIUU:

MuxkpomnpoIieccopHoe  yCTpOHMCTBO 0OECIedMBaeT TOJHBIA  KOHTPOJIb
MPOLIECCOB HArpyKEHUs U U3MEPEHHSI B pealbHOM BPEMEHHU:

* UHAMKAIUIO NIOJIOKEHUS aHKEPA U CKOPOCTH U3MEHEHUS YCUIINS,
* (UKCaIIO MOMEHTa OTPBIBA OT (PparMenTa;

* BBIYHUCJICHHE MIPOYHOCTH OETOHA U PETUCTPAIUIO PE3YJILTATOB;
17



* OPHMEHTAIMIO 1O BUAY M BO3pacTy O€TOHA, TUTOpa3MEpy aHKepa, BIAKHOCTH U

YCJIOBHUSIM TBEPJICHUS.

Ocobennoctu

* aBTOMAaTHYECKasl aianTanus K peibedy moBepXHOCTH;

* CaMOYCTaHOBKAa OCH BBIPHIBA;

* MHUHHMaJIbHbIE MaccoradapuTHBIC ITOKa3aTeaW (IPecc BBINOJHEH W3 THTaHA);

* IOPTAaTUBHOCTE;

* IaMsITh PE3YJIbTAaTOB U yCcJI0BUM BbinoHeHUs1 1000 nuzmepenuit;

* TIOJTHOLIEHHOE TPEICTaBJIeHNE HHGOPMAITMH Ha TpaPUUECKOM JUCIIIEE C TOACBETKOM.
TexHndyeckue XxapakTepUCTUKH

 Ycunue BbIpbIBa aHkepa, KH:

- OHUKC-0OC-30: 30

- OHUKC-0OC-50: 50

* JIlnanazon mMepenus rnpounoctu, MIla: 5-100

e [Ipenen norpemmoctu, %: 2

* Pasmeps! ankepa (tun Il mo 'OCT), mm: d16x35, d24x48

* ["aGaputHbie pazmepsl npecca / MITY, mm: 218x90x170/145x70x25

* [Toymmas macca npecca / MITVY, kr : 3,5/0,12

* bazoBoe paccTosiHUE OT oTop 10 ocH, MM: =100, £70

2 [TOC-50MI'4 ]I - uzmeputesb MPOYHOCTH 0€TOHA METOIaMU CKaJIbIBAHUS
pebpa 1 OTphIBa CO CKaJIbIBaHUEM (pHC. 7).

[Tpubopsl NpeaHa3HAYEHBI I HEpa3pyIIAIOMIEro KOHTPOJII MPOYHOCTH OCTOHA
MeTogoM oOTpbiBa co ckameiBanueM 1o ['OCT 22690. IIOC-50MI'4[] ocHamieH
JaTYMKOM TIepeMEIIeHUs] M HMeeT (YHKIMIO aBTOMATHYECKOH KOPPEKTHUPOBKU
MPOYHOCTH.

OO6macTe MPUMEHEHHUS MPHOOPOB - OMPEACIICHUE IPOYHOCTH OeTOHA HAa 0OBEKTaX
CTPOUTENILCTBA, NP OOCICIOBAHUY 3MaHUNA U COOPYKCHH, a TAKKe I yTOYHEHUS
IPayUpOBOYHBIX XapaKTEPUCTUK YAAPHO-UMIYJIbCHBIX U YIbTPa3BYKOBBIX TMPHUOOPOB,

B cootBeTcTBHH C [Ipnnoxenuem Ne9 TTOCT 22690.
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OTIMYUTEIbHOW ~ OCOOEHHOCTHIO  MPUOOPOB  SABIACTCS  DJIEKTPOHHBINA
CUJIOM3MEPHTENb, 00CCTICUNBAIOIINN WHIUKAIUIO TEKYIIETO 3HAYCHUS MPUIIOKCHHON
Harpy3ku ¢ (pukcamuerl MakKCUMAaIbHOTO 3HAYCHHS, a TaKXKE HHIIUKAIUI0 CKOPOCTU
Harpy>KeHUs B TIPOIIECCE UCTIHITAHHIA.

C 1enpi0 TIOBBIMICHWSI TOYHOCTH M ym0OCTBa OJKCIDIyaTalldid B IpuOopax
peIyCMOTPEHa BO3MOXKHOCTh YCTAHOBKH CIICNYIONIMX IIapaMeTpoB: BHja OeToHa
(TsDKeTBIN/Ierkuii), Buaa TBepacHus (HopMainpHoe/ TBO), mpeanonaraemMoii mpoIHOCTH
OeToHa (<50MlIla/>50MIla), Tumopazmepa aHKepa. Bri6op rapameTpoB
OCYIIECTBIIIETCI C KJIaBHATyphl MPHOOPOB, TIPH OSTOM O0OECTICYUBACTCS BBIOOD
K02 (UIIMEHTOB /UII  aBTOMATHYEeCKOrO BBIYUCIICHUS TPOYHOCTH O€TOHa o

pe3yibTaTtaM Harpy»keHus (BbIpbIBa (pparMeHTa OETOHA).

Puc.7. Usmepurtens NmpoyHOCTH 0€TOHA METOIaMU CKaJIbIBaHUS pedpa U OTphIBA CO
ckanbiBanueM [IOC-50MI'4 ]

[IpuOopsl OCHAIEHBI SHEPTOHE3ABUCUMOM NaMAThIO 99 pe3yNbTaTOB U3MEPEHUN
U UMEIOT PEKUMbI YCTAaHOBJICHUSI MHIUBUIYAIBHBIX TPAAYUPOBOYHBIX 3aBUCUMOCTEN U
nepenayn nansHbix Ha [IK. 3aHeceHHble B maMsTe MPUOOPOB PE3yJbTaThl U3MEPEHUs
MapKHUpPYIOTCS THUIIOM KOHTPOJUPYEMOIO H3JENMs, IaTO W BPEMEHEM HW3MEPEHUS.

WNupukamms mudposas B kH u MI1a.

3 TIOC-50MI'4 - u3amepuTenb NPOYHOCTH OETOHA METOAAaMHU CKalbIBaHUs pedpa u

OTpBIBA CO CKaJIbIBaHUEM (pHUC. 8).
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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
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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 BeJJHIHHBI aIT€3HA METOI0M HOPMAJIBHOI'0 OTPHIBA CTAJBHBIX
JTHUCKOB

[ICO-10MI'4 - uzmepurenb aare3u METOAOM HOPMAJLHOTO OTPBIBA CTaJbHBIX
nuckoB 1o I'OCT 28089, 28574 (puc. 9).

[Mpubopsr [1CO-2,5MI'4, TICO-5MI'4 u TICO-10MI'4 npennazHayeHBI s
U3MEpPEHHsT TPOYHOCTHU CLEIUICHUS KEepaMHYeCKOM IUIMTKH, (DaKTypHBIX MOKPBITHUH,
IITYKaTypKH, 3allMTHBIX, JIAKOKPACOYHBIX IOKPBITUHA C OCHOBAaHUEM METOJOM

HOPMAaJILHOTO OTPbIBA CTATBHBIX AUCKOB (wactuH) o 'OCT 28089, 28574 u ap.
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O6nacTe TpUMEHEHUsT MPUOOPOB - OMNpEJENICHHEe MPOYHOCTU CUEIJICHUS
OOJIMIIOBOYHBIX M 3aIIUTHBIX MOKPBITUHA C OCHOBAHHMEM Ha OOBEKTaX CTPOUTEILCTBA,
OpeANpUITUAX  CTPOUMHIYCTpUM, B  MeOEIbHOM, JepeBO0OpadaThIBAIOIIEM U
JAKOKPACOYHOM TPOM3BOJICTBE, MHpPHU OOCIEIOBAaHMM W PEKOHCTPYKLUMU 3JaHUNA U
COOPYKEHU.

OTMyuTebHOW  OCOOEHHOCTHIO  MPHOOPOB  SIBIISIETCSL  DJIEGKTPOHHBIN
CUJIOM3MEPUTENb, 00ECTICUNBAIOIIMNA MHIUKAIUIO TEKYIIEr0 3HAYEHUS MPUIIOKEHHON
Harpy3ku ¢ (pukcamuerl MakCUMAalIbHOTO 3HAYEHMsI, a TaKKe HUHIUKALMI0 CKOPOCTU

Harpy»eHusl B POIIECCE UCTIBITAHUI.

Puc. 9. M3meputens aare3un METOJ0M HOPMAILHOTO OTPHIBA CTAIHBIX TUCKOB
[ICO-10MI'4
C uenpio TOBBIIMIEHUS TOYHOCTH M YAOOCTBa SKCIUTyaTallid B MpuOopax

NpeaycMOTPEHa BO3MOYKHOCTh BBIOOpA pa3MepoOB MPUKIECHBAEMBIX CTAIbHBIX JHCKOB
(mIacTMH) C KJIaBHATYpbl NPUOOPOB, MPU 3TOM OOECHEUMBAETCS ABTOMATHUECKOE
BBIYHUCJIEHUE MPOYHOCTH CUEIUIEHUS IO pe3ysibTaTaM HarpyKeHusl (OTpbIBa CTAIbLHOIO
JTACKA).

[Ipubopsl  ocHameHbl 3HeproHe3aBucumMor mamsATelo 100  pe3ynbTaToB

u3Mmepenuit. Munukanus uudposas B kH u Mlla.
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HpI/I60pBI MOI'yT KOMIUICKTOBATBCA HACaAKAMM MJII HMCIIBITAHUSA KPOBCIIbHBIX

MacTHK U kieeBbIX coeauHenuii mo 'OCT 26589, 14760 u 24064.

4 HNHCTpyMeHTaJbHOE MCCJIeI0BAHUE TePPUTOPHIi C MCIIOJIb30BAHHEM METOAA
reopaanoJI0KAMOHHOI0 MOAMOBEPXHOCTHOI0 30 HIUPOBAHUA-TIPOQUINPOBAHUSA.

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

PanuonokanmoHHelii  mpuOOp  MOATIOBEPXHOCTHOTO  30HAMpOBaHuUA (B
OONIENPUHATON TEPMUHOJIOTUA — TEOpaaap) IMO3BOJSIET CTPOUTH TeOJIOTHUYECKUE
paspesbl, ompeneiaaTh nojokenue YI'B, BbIsSBIsATH omnoi3HeBble 30HBI (AbB-150),
OCYIIECTBJIATh NIOUCK MHKEHEPHBIX KoMMyHuKauuid (Ab-400), onpenenaTh Ka4ecTBO U

cocTosiHUE OeTOHHBIX KoHCTpYKIuii (AB-1700)
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Puc. 10. I'eopaguonokarop (reopamap) OKO — 2 ¢ aHTeHHBIMH OJIOKaMu

Mertonuka npoBeieHus 00cIeI0BaHUs

Ha sTane nHCTpyMEHTaIbHOTO 00CIIeIOBaHUS PEIIAIOTCS CIACTYIONINE 3a0auH:

* JIOKaNM3aIysl Y4acTKOB 00CIIe0BaHUS;

* TEOpaTUOJIOKAIMOHHAS CHhEMKA HCCIENYeMbIX YYaCTKOB TEPPUTOPUU TIO
HaAMEUEHHBIM TPO PUIISIM;

* KamepanbHas 00pabdoTKa U aHAIN3 PE3YJIbTaTOB U3bICKAHUM.

['eopaguonokalioHHBI ~ METO ~ OCHOBAaH  HA  SIBICHUM  OTPaKEHUs
AIIEKTPOMArHUTHOM BOJIHBI OT OBEPXHOCTEH, Ha KOTOPHIX CKAYKOOOPA3HO U3MEHSIOTCS
AIIEKTPUYECKHE CBOWMCTBA KOHTAKTUPYIOMIMX TN - 3JIEKTPONPOBOAHOCTH (G,) U
IUDIICKTPUYECKasT MPOHUIIAEMOCTh (€,y,). DJEKTPOMArHUTHAsl BOJIHA, Majarolias Ha
TaKyl0 TOBEPXHOCTh, MOPOXKJACT BTOPUYHYIO BOJIHY, PAacCIpOCTPAHAIONIIYIOCS B
HaIpaBJICHUH, POTUBOIIOJIOKHOM HAMPABJICHUIO PACTIPOCTPAHECHUS M1a/IAI0IICH BOJHBI.

Nmeercs naBa Buaa BoJIH 3TOoro THma. K TIepBOMY THITy OTHOCSTCS COOCTBEHHO
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OTpaXEHHBIE BOJIHBL, 00pa3yIoUMecs B CiIydae, KOorja MOBEPXHOCTh pa3/iesia SBIISETCS
IUVIOCKOM WJIM KBAa3WIUIOCKOW, T.€. pa3Mepbl €€ He orpaHuyeHsl. [Ipumepom Takou
HNOBEPXHOCTH SBJISIETCS TPAHULA MEXAY CJIOSMHU C Pa3jMYHBIMHU JUAJIEKTPUUECKUMU
coiictBaMu. Ko BTOpOMYy THIy OTHOCATCS BOJIHBI, BO3HUKAIOIIME HA KOHTAKTHOM
NOBEPXHOCTH, OJIMH WM BCE€ pa3Mepbl KOTOPOW CpaBHUMBI C MPOCTPAHCTBEHHOM
JUIMTENBHOCTRIO TIQJIAlOIIEr0 Ha OOBEKT UMITYJbca DJIEKTPOMAarHUTHOW BOJIHBL
[IpumepamMmu  MOBEPXHOCTEM  paccCMaTpUBAacMOIO  THMA  SIBISIIOTCS  TPYOBI,
PacIoJIOKEHHbIE B TPYyHTE (MX MJIMHBI MHOTO OOJIbIE JAUAMETpa), 3aXOPOHEHHBIC
METAJUIMYECKUE TPEAMETHI, DJIEKTPUYECKHE KaOenH, JOKAIbHbIE HEOJHOPOIHOCTH B
TPYHTE, TIOJ3EMHBIC TIOJIOCTH U T.1. (puc. 11).

Bonnubl BTOporo Tuma HasblBarOTCS Au(parupoBaHHbIMU. VIHTEHCHBHOCTH
Iu(dparupoBaHHBIX BOJH 3aBUCUT OT (JOPMBI U IUIOMIAAM KOHTAKTHOW MOBEPXHOCTH,
KOHTpacTa »JJIEKTPUYECKUX CBOWCTB KOHTAaKTUPYIOIIMX Tel U JJIMTEILHOCTU
30HAUPYIOLIETO  3JEKTPOMAarHUTHOTO  WMITyJlbca T. BenuumHa T sBisercs
(dbyHIaMEHTAIbHBIM  MAapaMETpOM Te0pPaJapHOro 30HIMPOBAHMSA, OMNPEICIAIONIMM
IyOMHHOCTh, Pa3pelarollyl0 CIOCOOHOCTh MW BEIWYMHY MEPTBOM 30HBI - pazMep
00ylacTH, BHYTPH KOTOPOW HEBO3MOXKHO BBIACITUTh OOBEKTHI, TMOPOKIAIOIIHIE
BTOPUYHBIEC BOJHBL

Jupnekrpuueckas MNPOHUIAEMOCTh (€,r;), @, CJEIOBATEIbHO, U CKOPOCTH
pacrpoCTpaHEHUs] AJIEKTPOMArHUTHBIX BOJH (V) IJIaBHBIM OOpa3oM OIpPENEsItOTCs
BJIArOHACHIIICHHOCTHIO TPYHTOB M B MEHBIICH CTENCHU 3aBHCAT OT 4yacToThl f m

JIMTOJIOTHYCCKOI'O COCTaBa OTUX I'PYHTOB.
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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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NPECHBIX BOJOEMax M TiecKax Oe3 MpUMecH TIMHUCTOW (pakiuu TITyOMHHOCTb
U3Y4YCHHsI pa3pe3a JOCTUTAeT JECATKOB METPOB, TO B aKBAaTOPHSAX C TOBBIIICHHON
MUHEpaTM3aliell BOJBpl U B pa3pe3ax, CoJeprKaluX CJIOU TJIMHBI, TITyOMHHOCTh PE3KO

YMCHBIIACTCHI.

5 HHcTpyMeHTAJIbHBIC M3MEPEHHS JTMHbI KOHCTPYKIHMH ¢ MCII0JIb30BAHHEM
CECMMYECKOI0 METO/Ia M3MepPEeHM s BeJIUYMHBI 3 ar/1ydJie HU sl 2KeJ1e300 e TOHHbIX
(MeTa/JJIMYeCKHUX) CBAIl.

Jlnsa  ompeneneHuss JUIMHBI 3ariyOJICHHBIX KOHCTPYKUMH, OTPEACICHUS UX

HOCIOCTHOCTH M CIUIOIMHOCTH, @ TAKIKC HAIMYHUIO W XAPAKTCPY PaCIIOJIOKCHUSA B TCIIC
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KOHCTPYKIIMMA TPEIIMH IeJeCO00pa3HO HCTIOIb30BaTh MNPHOOPHI, paboTarolme Ha
IpUHIHIE ceficMuaeckoro Merona. OqHUM 13 Takux nmpubopos ssisiercs MJ[C-1.

[Tpubop npegHazHavyeH 171 :

- ompejeNieHus TITyOrHbI CBail U JIoKam3aruu gedekToB (aedopmaruu mpo Gusis
TIOTIEPEYHOTO CEUCHMS CBaM, TPEIIMH) B CBae, 3a0MTON B pa3JIMYHbIC TPYHTHI;

- MCTHOJIb30BaHUS B KAUECTBE BHICOKOYACTOTHOM JBYXKaHAIbHOMN
CEMCMHUYECKOM CTAHIUH;

- HCIIOJIb30BAaHWA B Ka4CCTBC COHApa.

Puc. 13. U3meputens nmunsl cait MJ1C-1

WNamepurens nmunsl cBait « UJAC - 1» (mpubop nns u3MepeHus MJIMHBI CBad -
BBICOKOYAaCTOTHAsl JBYXKaHaJIbHas ceiicMuyeckas cTaHuus. [Ipm  u3MepeHusx
UCIIOJIb30BaHa 4acToTa KBaHTOBaHUS - 96 k'l u pabouas monoca yactoT - 2 kl'm.
Jumnamuueckuii auana3oH - 100 nb, momHeld guHamMudeckui auamna3zoH - 140 b,
s¢dexTuBHOE HanpsiHkeHue nrymoB - 0,9 MkB, koapuIMeHT HeNMMHERHBIX NCKAXKEHUH -
He 6oxee 0,01%.

Kpartkue cBenenust 0 ceiCMUUYeCKOM METOJIE U3MEPEHUS BEJTMYHbI

3ariryOJieHUs JKeIe300€TOHHBIX M METAUTHYECKUX CBai
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CelicMUUeCKHii METO/I M3MEPEHUs BEIWYUHBI 3ariayOJIeHHs JKelIe300€TOHHBIX U
METAUTMYECKUX CBail OCHOBAaH Ha M3MEPEHHM MHTEpBajia BPEMEHU MEXKIY MOMEHTOM
U3JIy4yEHUsl YIIPYroi NpoJ0JbHON BOJHBI B KENE300€TOHHON (METAJUIMYECKOW) CBae U
MOMEHTOM TPUXO0Ja OTPAXEHHOW BOJHBI. [IpomonbHas ynpyras BOJHA U3Iy4aeTcs
MOJIOTKOM. BemuuunnHa 3ariny0OsieHus Jkene300€TOHHOW (METaUIMYECKOM) cBau
BBIUHCIISICTCSI, WCXONS W3 WM3MEPEHHOTO HWHTEepBaia BpeMeHH. IIpw ATOM CKOpOCTH
MIPOJIOJIBHOM BOJIHBI YIPYTUX KOJICOAHUH B KEIE300€TOHHOM (METaTMYECKOM) CBae,
CUUTACTCSl U3BECTHOM (€€ MOYKHO paccuMTarh Mo (popmyse, U3MEPUTh MPUOOPOM, WU
OTKaIMOpOBaTh MPHUOOP TI0 M3BECTHOM CBae).

OTpaxkeHHas MPOJIOJIbHAS YIpyras BOJHA BO3HUKAaeT B MECTaX W3MEHEHHS
MEXaHUYECKOT0 HMIleAaHca (MEXaHWYECKUH HMIIENAHC MPOIMOPIUOHAIEH CKOPOCTH
NPOAOJLHON YIPYroi BOJHBI B JKeJIE300€TOHHOM MM METAJUIMYECKOM cBae M IO Iu
MOTIEPEYHOTO CEUEHUs ITOW cBam). Takum o0pa3oM, €cJid CUUTATh KEIe300ETOHHYIO
WIM METALIMYECKYI0O CBal0 OJHOPOJHOW (T.€. CKOPOCTh TMOCTOSIHHA) Tam, TJe
NPOUCXOIUT U3MEHEHHE Mpoduis cBau Wi uMeeTcsl AePeKT B ee Tese, MPOUCXOTUT
OTpaXEHHE YMPYTro# MpoaoJbHOM BOJHBL. M wem pesde 3To m3MeHeHue (edexr), Tem
Oonpiie KOAIPPHUITMEHT OTpaKEeHHUS YHPYTOW MPOJOJBHONW BOJHBI M TEM 3aMeETHEH
OTKJIMK Ha 9KpaHe 3JEKTPOHHOro 0Jioka nmpubdopa. CeHCMOTPUEMHHK 3aKpEIUIeTCs Ha
KOHIIE KeJIe300€TOHHO M WM METAJUTMYECKOM CBau, BKIIFOYACTCS PEKUM PErUCTPALUU U
NPOM3BOJAUTCS. MEXaHHMYECKOE BO3ACHCTBHE MOJIOTKOM BJIOJIb OCH KeNe300eTOHHOM
(MeTaIMYeCKO) cBaM Il BO3OYXKICHUS TPOAOJBHONW ymnpyroi BoHbl (puc. 14).
VYrpyras npojoJibHas BOJIHA, OTPAXKAsICh OT KOHIIA JKeIe300eTOHHOHN (MEeTauTMYeCKOM)
CBaW, BO3BpAIACTCA K CEUCMONpUEeMHUKY mpubopa. M3mepurems (UAC - 1)
NPOM3BOJAUT PETUCTPAIMIO OTPAKEHHOTO YIPYTroro TMPOAOJIBHOIO CHUrHaa, II0
KOTOPOMY OCYIIECTBISIETCSI U3MEPEHUE BPEMEHU MEXKIY HadaJbHBIM BO3JICHCTBUEM U

OTPaXEHHOW yIPYrou MpOJ0JIbHOU BOJTHOM.

Anvna cean = 6,16 M OTPaXEeHWe OT KOHUa CBan




Puc. 14. N3nyyenue npoaoiabHON yIpyroil BOJIHBI

Omnpenenenue BEIMYMHBI 3arTyOJIeHHS )Ke1e30 0ETOHHBIX U METANIMYECKUX CBal
(L) mpousBoauUTCS B CIEAYIOIIEH TOCIIEIOBATEILHOCTH:

1) npom3BoAWTCS OMpeE/eCHNEe MPOMEXYTKAa BPEMEHH MEXKIy HadyalbHBIM
BO3JICHCTBHEM U OTKJIHMKOM, TOJIyY€HHBIM OT HW)KHEH TpaHMIIBI CBaW (XapakTepHBIE
MaKCHUMYMbI Ha rpaduke);

2) BBIYKCIIACTCS JJIMHA JKEIe300€TOHHOM (MeTauIMYecKoil) cBau 1Mo (opmyiie
(1):

At*V
L =
2

: (1)

rae At - TpoOMEXYyTOK BpPEMEHH MEXKIYy HadalbHBIM BO3JICHCTBHEM M OTKIHKOM,
NOJIy4E€HHBIM OT HW)KHEW I'PaHuIlbl B IEpBOM KaHaie (puc. 15), cek;
V - CKOpOCTh paclpOCTPAaHEHUs MPOJIOJIbHOM YNpPyrod BOJIHBI B Cpene, M/CeK
(TabnruHOE 3HaYeHHE ckopocTu B 6etoHe 3600 m/cek, B Mmetaiuie 5100 M/cek).
CxopocTh pacnpoCTpaHEHHs MPOIOJILHON YIIPYroil BOJHBI B CPeie MOXKET ObITh

3aj1aHa OTiepaToOpPOM WM OTPeNeNsAThes 1Mo dhopmyie (2):

Ve S )
t,-t,

rae S - PaCCTOSTHUE MEXY CECMOTIPUEMHHUKAMU, M;

t, - 1] - MOTysTb pa3HOCTH BpeMEHM Havyalla BO3ICHCTBUS MEXKTY JBYMsI KaHAIAMH, CEK.
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Puc.15. CeiicMmorpamma

TouyHocTs BblUMCIIEHHS OOYCJIOBJIEHA TEPUOJOM KBAaHTOBAaHUS, KOTOPBIN
onpenensiercs mo gopmyse (3):

T =1/F, [1/x[1], (3)
rae T, - mepuoj; KBaHTOBAHUSI, MCEK;
F . - yactoTa quckperuzanuu, Kl 1.

Hcnons3oBanue npubdopa - U3mepurens anuuel cail «JC - 1» TpeOyer
0053aTeNILHOT0 OTCYTCTBUS MOCTOPOHHUX CEUCMUYECKHUX BOJH, T. €. TIOMEX.

JlanHbIE U3MEPEHUH  reo(pM3UYECKUX rapamMeTpoB (ceiicMMUeCKUX
XapakTEepUCTHK), TOJy4YeHHble C Tmomolpio WM3mepurens mmmnbl cBad «MIC-1»
MOCPEACTBOM Mporpammbl «Sb», mpeacTaBisiorcss B rpaduueckoM BHAE, M Ha HUX
OCHOBaHUM (OPMUPYETCS OTUET.

[Iporpamma «Sl» peanuzyer crnenyromme QyHKIUH:

= ycTaHOBKa cBs3u ¢ M3mepurenem amuubl cBaid «MIC-1»;

=  pabora c ¢ainamu Ha M3mepurene qmabl cBail «MJIC-1» 1 Ha mepcoHanbHOM
AIIEKTPOHHO-BBIYHCIIUTEILHON MAIlIMHE;

"  KOHBepTHpOBaHuE (aiioB m3MepeHuil ¢ pacumpenuem *. DDB B (aitnibl ¢
pacumpenuem *.SGY;

"  mpeacTaBieHHE (aiiyia M3MEpEHH B TpauuecKoM BHUIC;,

"  BBINOJIHEHHE 00paboTkM (haitna u3MepeHuit (MOJydeHHE CTIEKTpa, BPEMEHHO -

aMIUIMTYHAsl PEryJMpOBKAa YCHJICHUS M IIOCTPOCHHE aBTOKOPPEISILUOHHON

yHKIMN);
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*  ¢opmupoBaHHUE OTUETA.

K HECOMHEHHBIM JOCTOMHCTBAM CEHCMHUUYECKOTO METOJA U3MEPEHUs BEIUYMHBI
3arayOJIeHus JKeNe300€TOHHBIX U METAUIMYECKUX CBall C UCMOJIB30BAaHUEM NpHOOpa -
M3mepurens mmmubl cBaii «MJIC - 1» ciegyer oTHecTH TO, YTO OH ITO3BOJISIET
ONpeAeuTh Takue AeQEeKThl B CBae, KaK YTOJIICHHWE/yTOHUYEHHE Npo¢uis CBau,
TpemuHbl. Tak ke MOXHO MPUMEPHO ONPEACIUTh MNPOAOJBHBIN pazmep aedeKTa.
[Tonepeunsrit pasmep nedekra ompenensercs KadecTBeHHO. KapTuHa, mosrydaroriascs

pu padoTe ¢ MprOOpPOM, MokazaHa Ha puc. 16.

1 L>
0 1 2 3 4 6 7 8

Puc. 16. Onpenenenue nedekToB B CBae

"

MakcumanibHasi JIJIMHA JKENe300€TOHHBIX (METAUTMYECKUX) CBaid, U3MEpEHHAs
npudopom - U3mepurens anunsbl cBait «M/C - 1», coctaBusier 25-30 M (B 3aBUCUMOCTH

OT INIOTHOCTU T'PYHTA - YCM IUIOTHCC TPYHT, TCM MCHBLIIIC I[JII/IHa).

Hpyrum  mpubopoM, TO3BOJIAIONIMM  OMNPEAENSATh JUIMHY  3ariayOJICHHBIX

KOHCTpYKLII/Iﬁ n OJHOBPCMCHHO OCYHICCTBJLITH (bYHKHI/II/I CeﬁCMOCTaHHHPI, ABJIACTCA

npuodop CIIEKTP-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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