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PyKkOBOACTBO MO 3KCnnyaTauuu npeaHasHayeHo AN U3y4yeHus
XapaKTEPUCTMK, NpUHUMNA paboTbl, YCTPOMCTBA, KOHCTPYKUMMK U NO-
psiZika UCNonb30BaHNA Npubopa AMarHOCTUKN 31IEMEHTOB CTPOUTESb-
HbIX KOHCTPYKLUMA M OOPOXHbIX MOKpbITM «CMEKTP-5» (panee -
Nprbop) C Lenbio NPaBUIbHOM €ro aKCnyaTauumm.

B cBA3K C NOCTOSsAHHON paboToON MO COBEPLUEHCTBOBAHUIO MpU-
6opa, yny4dleHneM ero TeXHNYECKUX N NOTpedbUTENbCKMX KauecTs, B
KOHCTPYKLWIO MOTYT 6blTb BHECEHbI HE3HAYUTESbHbIE N3MEHEHUS, HE
OTPa)XeHHble B HACTOSALLEM U3AaHUM.

DKcnayaTauus npubopa AOMyCKaeTCs TOSIbKO MOC/e U3yyYeHUs
PYKOBOZCTBA MO 3KCryaTaumu.

BHUMAHWIO NOJIb3OBATEJIEW!

MNpnbop nNpegHasHayeH ans NpodecCMoHaNIbHOrO MPUMEHEHMS.
MNepea Havanom paboTbl ¢ NpMbOPOM BHMMATENBHO M3yunTe TpeboBa-
HUS! HOPMATMBHBIX [IOKYMEHTOB Ha WCMOJIb3YEMbIN METOA YAAPHOro
axa. C nepeyHeM HOPMATMBHbIX AOKYMEHTOB MOXXHO O3HAaKOMUTLCS B
pasaene 13 HacToswero P3.

1 HASHAYEHME NMPUBOPA

1.1 Mpnbop npeaHa3HayeH Ans U3MEPEHUS YacTOThbl YMpyron
NpOoAONbHOWN BOSHbI (Aanee — P-BOHbI) Npy BUOPOaKyCTU4ECKon aun-
arHOCTUKe uccneayemoro obbekTa 1 onpeaeneHms ToNWwmHbl 6eToH-
HbIX NJINT, HACTWU1I0B MOCTOB, CTEH, MOJSI0B U APYrnX 6ETOHHbIX KOH-
CTPYKLMI C NCNOJSIb30BAHMEM METOAA YAAPHOro 3xa (3xonokaummn) B
COOTBETCTBMM CO cTaHaapTom ASTM C 1383 n n.7.1 TOCT P 71733.

1.2 Mpnbop MOXKET 6bITb MCNOJIb30BaH AN NPOBEPKN BETOHHbIX
3/IEMEHTOB CTPOMUTENbHbIX KOHCTPYKLMA Ha Pas3/iMyHbiX 0bbekTax
(3maHus, COOpPYXeEHUs, B TOM YnUC/e MOCTbI, HECyLLUMe KOHCTPYKLMN,
CTeHbI, NONbI, NANTbI PyHAAMEHTHbIE, NMEPEKPLITUS U NP.), @ TaKxXe
B OPOXXHOM CTPOUTENLCTBE MPU KOHTPOJIE KayecTBa AOPOXHbIX NO-
KPbITUI 1 OnpeaeneHmn ToWMHbI acpanbTa AOPOXKHOro NOMoTHa.

1.3 Pabouune ycnosus aKkcnyaTaunm:

- AMana3oH TeMmrepaTyp OKPYXaloLlero Bo3ayxa As1s1 3/1eKTPOH-
Horo 6noka npmnbopa ot MmHyc 10 °C po nntoc 40 °C;

- IMaNa3oH TeMnepaTyp OKpyXKatoLLen cpeabl ANS NNaHWETHOro
koMmnbtoTepa ot 0 °C go nnoc 35 °C (BO3MOXHA HenpoaoKUTENb-
Hasi paboTa MNaHWETHOro KOMNbloTEPa BHE YKa3aHHOro Temnepa-
TYPHOro AnanasoHa);

- OTHOCUTESNbHAs BNaXXHOCTb Bo3ayxa A0 90 % npu Temnepartype
nmoc 25 °C n 6onee HM3KMX TeMnepaTypax, 6e3 koHaeHcaumn Bnaru;
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- aTMocepHoe aasneHune ot 84 o 106,7 klla.
1.4 Mpnbop cooTBeTCTBYET 0OLIKHOBEHHOMY UCMOSTHEHNIO N3Ae-
nun Tpetbero nopsiaka no FOCT P 52931.

2 TEXHUWHECKUE XAPAKTEPUCTUKUA

Tabnvua 1
[nana3oH M3MepeHnn 4acToTbl, Ky ot 1,5 no 65,4
[Inana3oH NOKa3aHWN TONLLMHbI, MM ot 20 ao 900
CobcTBeHHas pe3oHaHCHas vactoTa, Ky,
He MeHee 130
Yactota auckpetmsauum (fo), k' 500
Konuuectso oTcyeToB B Bbibopke curHana (N) | 1024/2048/4096/
8192/16384
Pa3pelwieHne no vactote (Af), 'y 488,28/244,14/
122,07/61,04/
30,52
Mpenensl 4ONYyCKaeMON OTHOCUTENbHOM
NOrpeLIHOCTN N3MepeHns 4actoTbl, % + 3
" " Bluetooth 5.0
NHTepdenc cBs3m ¢ MOBUIbHBLIM YCTPOUCTBOM (BLE)
Pa3Mep 2KpaHa MMaHLWETHOro KOMMbIOTEP],
[II0MIMOB 8
KonnuyectBo To4eK 3KpaHa MaHLIETHOro KOM-
NblOTEPA, HE XyXe 1 280x800
[NuTaHwne, B:
- OT BCTpOeHHoro Li-Pol akkyMynsaTopa 3,7 0,5
- OT BHELWWHEro NCTOYHMKa NUTaHus (3apsiaHoe
YyCTPOMCTBO, 610K aBTOHOMHOIO NMUTAHNS) 5+ 0,25
[NoTpebnsieMas MoWHOCTb, BT, He 6bonee 0,7
BpeMsi HenpepbiBHON paboThl, Y:
- 3/IEKTPOHHOro 6/10Kka 30
- NJIAHLWETHOro KoOMNboTepa 10
[abapuTHble pa3mepbl (AIMHAX WNPUHA X Bbl-
COTa), MM:
- NNAHLWETHbIN KOMMNbIOTEP B 3alLMTHOM Yexsie 240x150%30
- 3N1EKTPOHHbIN 610K 50x50x93
- npubop B Kewnce 395x310%x150




Macca 31eKTpOoHHOro 6/510Kka, Kr, He MeHee 0,25
Macca 6a30BoOro KOMMNNeKTa, Kr, He bonee 3,0
[MoNHbIM CpeaHnU CPOK CITY»Obl, NET, HE MeHee 10

3 COCTAB NPUBOPA

MNpubop cocTounT ns:

- 3/IEKTPOHHOro 6s10Ka C BCTPOEHHbIMN B HEr0 BUOpOaKyCcTnye-
CKUM AATYMKOM WU IEKTPOHHBLIM MOAYNEM;

- PErMCTPUPYIOLLErO YCTPOMCTBA B BUAE MMAHLWETHOO KOMIMbIO-
Tepa noa ynpasneHneM OC Android (aanee — MNnK);

- KOMMJIEKTa yAapHbIX 3/1EMEHTOB (MOIOTOUYKOB C KPYI/IOM ro-
NTOBKOW, C AvameTpamn 4.5, 8 n 15 mm).

4 YCTPOUCTBO U PABOTA
4.1 MNpvHumn pa6oTbl

MpuHUMN paboTbl Npnbopa OCHOBAH Ha CBOMUCTBE aKyCTUYECKON
BOJ/THbI OTPaXaTbCs OT rpaHuL pasgena cped C pas/iMyHbiM akyCTu-
4YeCKMM MMNeaaHCcoM Mpu npMMeHeHn MeToda yaAapHoro axa.

AKyCTMYeckas BOJsIHa BO36y>kaaeTcs B NNaCTUHYATON KOHCTPYK-
UMM C NoMoLWbio yaapa. Yaap HaAHOCUTCA cneuuasibHbiM MOJIO-
TOUYKOM C KpYrJ/10M ronoBKOM (pa3nyHbiX AMAMETPOB) HA HEKO-
TOPOM PAacCTOSIHUM OT AAaTUYMKa 3J/IEeKTPOHHOro 6s,10ka, ycra-
HOBJIEHHOI0 Ha NOBEPXHOCTb KOHCTPYKLMM (CM. 1.6.5.3).

P-BO/IHa reHepupyemasl KpaTKOBPEMEHHbBIM TOYEYHBLIM YAAPOM,
OTpaXaeTcs Mexay napannenbHbiMy (MPOTUBOMONOXHBLIMI) NOBEPX-
HOCTSIMWU MNACTUHbI.

DNEKTPOHHbIM 610K Npubopa namepsieT Yactoty P-BonH m ne-
pefaeT 3TN 3HaYyeHns B YNpaBAsioLWwyo NporpaMmMy, YCTaHOBSIEHHYIO
Ha CMapTdOHe, rae OoCyLeCTBASEeTCa ux nocneqytowas obpaborTka.

ToNnwMHa paccuUnTbLIBAETCS NO pe3ynbTaTaM M3MEpeHust Ja-
CTOTbl M CKOPOCTU P-BOJTHbI. CKOPOCTb pacrnpoCcTpaHeHns P-BONHbI B
MaTepuane KOHCTPYKUMM AO/MKHa 6blTb 3aJaHa A0 Hayana npoue-
AYpbl U3MepPeHnsl, Npu 3TOM MOXET 6bITb MPUMEHEHO:

- U3BECTHOe TabnmyHoe 3HaveHne CKOPOCTU 3BYyKa B UCMO/b3Y-
eMoM MaTepuane (npunoxeHue b);

- 3Ha4yeHune, onpeneneHHoe NpPsAMbIM M3MEPEHUEM C MOMOLLbIO
npubopa ana U3MepeHnst CKOpOCTU pacrpoCTpaHeHUs 3BYKa, Hanpu-
Mep - «llynbcap-2.2» n apyrnx nogobHbIXx;
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- pacyeTHoe 3Ha4YeHue CKOPOCTU, onpeaeneHHoe N0 KOHTPOSb-
HOMy 06pa3Ly M3BECTHOM TOJLLUHBI.

P-BO/IHA, PacnpoCTpaHSIETCS B MIACTUHYATOW KOHCTPYKLMWU C
HEKOTOPOMN CKOPOCTbIO V , YaCTMUYHO OTpaXKasicb OT rpaHuL, pasaena
cpeq (acdanbT-rpyHT, 6€TOH - rpyHT, 6E€TOH - MHOPOAHOE BKIIHOYe-
HWe, TpewwnHa, rPYHT-rpyHT U T.4.). OTpaXKeHHble BOJIHbl BO3-
BpPaLLAOTCA K BepXHel NOBEepXHOCTU MNJIaCTUHbI U perncrpm-
PYIOTCS AaTYMKOM Npubopa, yCTaHOBJ/IEHHbIM HA HEKOTOPOM
pPacCTOSsHUM OT MecCTa HaHeceHust yaapa. CurHan pgaTtyvka
ouMdppOBLIBAETCS 3/IEKTPOHHBLIM 6/10KOM M No 6ecrnpoBogHOMY WH-
Tepdency nepenaétcs B K.

B MK nponssoanTca BblaeneHne 4actoT P-BOSH, MOSTYYEHHbIX
N3 aMNaNTyAHO-BPEMEHHOI0 CUrHana, N3MepeHHoro 4aT4MKOM d/1eK-
TPOHHOro 6s0Ka.

MNpubop no3BoNsiET NpoaHanM3MpoBaTb pPeakUUIo MIacTUHYa-
TOW KOHCTPYKLIMM Ha yAapHOe BO3[ENCTBME KaK BO BPEMEHHOW, TakK
N B CNEKTpasbHON obnacTu.

TonwmHa nccneayeMon KoOHCTpykumn H (MM), onpeaensieTcs no

dopmyne:

S| =

V
H = " (1)

roe

V - CKOpOCTb pacrnpocTpaHeHunst P-BOMHbI B MaTepuane KoH-
CTpyKumMmn, M/c;

F - yactoTa P-BONHbI, NONYYEHHAs N3 aMNIUTYQHO-BPEMEHHOIO
curHana, klu;

N - NOCTOSIHHBIN KO3 MUUMEHT, paBHbIN 2 NN 4 B 3aBUCMMOCTU
OT aKyCTM4Yecknx nmnegaHcos (rn.6.1);

k - reoMeTpuyecKuin nonpaBoYHbIN KO3 duumMeHT (Tabn. 2), 3a-
BUCSILLMA OT FrEOMETPUM KOHCTPYKLIUW.

Tabnuua 2
r'eomempusi cedyeHusi o6Lekma 3Ha4YeHue k
OB6bEKT, MMEKLLNA KOHTPOMbHbIN 0bpasel, ¢ ]
N3BECTHOW TOJILLMHOM

Mnuta (ANnHa M WKMPUHA NMPEBLIWAIOT TOSLLMHY 0.96
6onee 4yeM B 6 pas) !

LUnnnHap 0,92

KBagpat 0,87




BHuMaHue!

KoachdurumeHTbl AN UMAMHAPUYECKUX U KBaApPaTHbIX CEYEHUN
MOryT 6bITb NPUMEHEHbBI NPU UCCNEAOBAHUM MPOTSHXKEHHbIX CTEPXKHE-
BbIX O6BbEKTOB (KOJIOHH), MOABEPrHyTbIX MOMNepeyYHbiM TOYEYHbIM
yaapam.

[py UCMob30BaHUN LMNUHAPUYECKUX U KYOUYECKNX KOHTPOS1b-
HbIX 06pa3L0B M3BECTHOW TOMLWMHBI, 3Ha4eHns k = 0,92 n k = 0,87
MOryT 6bITb NPUMEHEHbI TOMILKO B TOM C/lydae, ecfin CKOPOCTb 3BYKa
B MaTepuane obpasuoB onpeaeneHa rnpsiMbiM U3MepeHMeEM MeTOA0M
NOBEPXHOCTHOrO MpO3BY4YMBaHMUSI.

CornacHo ASTM C1383 npu obcnenosaHun nnockonapanienb-
HbIX KOHCTPYKUUK (MnTbl, achanbToOBbIE MOKPLITUS U Mp.) 1 onpe-
AeNEeHNUN CKOPOCTU METOAOM MOBEPXHOCTHOrO MPO3BYYUBAHUSA, WUC-
nonb3yetcs k = 0,96.

B cnyyae, ecnu CKOpOCTb 3BYKa B KOHTPONbHOM 0obpasLe onpe-
[efneHa MeToAO0M CKBO3HOrO Npo3By4MBaHUS, MO0 CKOPOCTb 3BYKa
MOJTy4EeHa COMOCTAB/IEHNEM YaCTOTbl COBCTBEHHbIX KONebaHun 06b-
€eKTa KOHTPONs npu NpsiMmoM U3MepeHun ToNLWMHbl obbekTa (Hanpu-
Mep, BblIOYpeHHOro KepHa), Ao/mkeH ObITb NCNob30BaH k = 1.

4.2 YcTpoucTBo npmnbopa

O6wun BMAa Nnpnbopa npeactaBieH Ha pUCYHKe 1.

MNpubop KOMNNEKTyeTCs TpeMS BUAAMN MONOTOYKOB C ANAMET-
paMun Kpyrnbix ronosok: 4.5, 8 n 15 mm.

MonoTouku npeaHasHayeHbl Ans GopMmpoBaHusi, HOPMNUPOBAH-
HOro NMo AIMTENbHOCTU YAAPHOIro BO3IENCTBUSA MO NMOBEPXHOCTU UC-
NbITbIBAEMOWN KOHCTPYKLINN.

B 3aBMCMMOCTM OT MPOrHO3MPyeMOW TOJMLUMHBI U MaTepuana
obbeKkTa MCMbITaHWK, BbIOMPAIOTCA pa3Hble BapuaHTbl MONIOTOYKOB
(Tabn.7, n.6.5.3.1).

DNeKTPOHHbIN 610K Npmnbopa, BKIOYAET B CBOM COCTAB:

- KOpNyC, COCTOSILLMIA U3 OCHOBAHUSA U KPbILWKWU;

- BUOpOAKYyCTUYECKNA AATYMUK-aKCENEPOMETP;

- MeYyaTHYI0 NnaTy, C YCTAHOB/IEHHbIMW Ha HEW 3NIEKTPOHHbIMU
KOMMOHEHTaMM N pa3MeLLEHHYIO BO BHYTPEHHEM OTCeKe Kopnyca;

- aKKYMYISITOpHYIO 6aTapelto.

AkkymynsaTopHas 6aTtapesi (AKB) BcTpoeHa B Kopnyc 6/10ka, ee
N3BeYEHME N 3aMeHa NnoTpedbuTenemM He JonyCKaeTCs.
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Ha Kpbiliky 610Ka METOAOM Na3epHON rPaBUPOBKN HAHECEHBI
KpaTkue AaHHble 06 usgenuu.

BnbpoakyCcTnyecku AaTtymK BOCMPUHMMAET 3XOCUTHANbl NOC/E
MexaHN4ecKoro Bo3aencTaus (yaapa) yaapHbIM yCTPOMCTBOM MO MNo-
BEPXHOCTN uccreayeMoro obbekTa, NpeobpasyeT nx B aneKTpude-
CKMe CurHanol, ganee 3TW CUrHambl OUN@POBLIBAOTCA MUKPO-
KOHTPO/I/IEPOM 3/1eKTPOHHOro 6noka, nepepatotca B [MnK uepes
Bluetooth-coeanHenne, obpabaTbiBalOTCA ynpaBnsoWeNn Nporpam-
MOW, YCTaHOBNEHHOM Ha MnK no onpeaeneHHoMy anropuTMmy u npe-
0obpasyloTcs B TOMWNHY UCCegyeMoro obbekTa.

PucyHok 1 — O6wwmmn Bua npmnbopa CMEKTP-5

1 - DnekTpoHHbIN 6n0K npubopa CMEKTP-5
2 - YapHble yCTPONCTBa
3 - MnaHweTHbIN kKoMnbtoTep (MnK)

YnpasneHne npMbopoM OCYLLECTBASIETCA NPU MOMOLWM MpUNo-
»xeHusa Ha lMnk.



BHeLLHWIA BUA, 3NEKTPOHHOIO 6110ka npubopa npvBeAeH Ha puc.2.

2 Ha 6okoBble MOBEPXHOCTU KOpnyca 3aneK-
TPOHHOro 6/510Ka BbIBEAEHbI: KHOMKA BK/IOYe-
1 HWNS/OTKIOUYEHNS 3neKTpoHHoro 6noka (1), USB
pa3beM AN MOAKMHOYEHUS 3apsaaHOro YCTpou-
3 ctBa (3) M KHOMKa pa3pelleHns nepegayn pe-
3ynbTaTa M3MepeHMIn No paanokaHany B MK (4).
4 Ha TopueBylo MOBEpXHOCTb Kopnyca 3MeK-
TPOHHOro 6/10Ka BbIBEAEH ABYXLBETHbIA CBETO-
5 AVNOAHBIN MHANKATOP PEXMMOB paboThl (2).

PucyHok 2

3awunTHasa Kpbiwka (5) cnyxuT ana 3awmTtbl BUOpOaKycTuye-
CKOro AaTyMKa OT C/Ty4alHbIX MEXaHNYECKMX YAAPOB M NOBPEXAEHUN
B OTK/IKOYEHHOM COCTOSIHUM Npubopa Npu ero TPaHCNOPTUPOBKE U
XpaHeHuN.

[Ans yBenuyeHns NpoaomknTensHOCTN paboTsbl MK v anekTpoH-
HOro 6510ka B KOMMNAEKT MOCTaBku npubopa BK/IOYeEH 6/10K aBTOHOM-
HOro nNuTaHmns (puc. 3) C NOMOLLbIO KOTOPOro OcCyLuecTenseTcs bbiCT-
pbI NOA3apsiA akKyMynsiTopHbIX 6atapen MnK n anekTpoHHoro 6noka.

[lonyckaeTcs MCnonb3oBaHWe npubopa MO Ha3HaYeHUo BO
BpeMsl noasapsaa 3M1eKTPOHHOro 6510ka oT 6710ka aBTOHOMHOMO MNu-
TaHu4.

PuUcyHoK 3 — bnok aBTOHOMHOIO NUTaHUA

O6wmin BUA CTapTOBOrO OKHa MpUIoXeHUs Ans paboTbl ¢ nNpu-
60poM M nNpuMep peakumMm G6ETOHHOM MAUTbl Ha YAapHOE BO3AEN-
CTBME MOKa3aH Ha pUCYHKe 4.



MN3mepeHus

EI‘IpoeKT :IApxma &Mamepeuuﬂ @Peaynb'rarbl QYCTaHOBKM Pz f

CnexTp-5_B001

PYYHOM ABTO [MpoekT: beToHHasa nauTa, 110 MM  Fmax, I'y: 19531,3 N2 Touku: 10~ il
06beKT: 06beKT 1 cepusi TonwwmHa, MM: 102,4 CKopocCTb, M/cC: 4b00-1 T

(® CurHan
() CnekTp P(F)

() cnektp P(H)
YcpepHenne @

Amnnutyga, MB

|
|
1
Y6parb MNC 0 300 600 900 1200 1500 1800 @

Bpems, MKc

Ypanutb yaap KommeHTapwi:
PucyHok 4 — CTapToBOE OKHO NpunoxeHust npmbopa

5 MEPbI BE3OINACHOCTH

5.1 K paboTte ¢ npubopom [ONyCcKatTCA Nuua, M3yumslume
HacTosiLee pyKOBOACTBO MO 3KCryaTaumMm u npolweawne UHCTPYK-
TaXX MO NMpaBuiaM TEXHUKM 6e30nNacHOCTU, AEUCTBYIOLWMM Ha CTPOU-
TeNbHbIX 0bbeKTax.

5.2 Ha o6cnepoBaHne obbekTa COCTaBNSETCS 3a4aHne, KOTopoe
[IO/MKHO coaepKaTb: CxeMy 06crieqoBaHNs, mepedyeHb MEPOMPUATUN,
HeobxoauMbIx aAns obecneyeHus obcrenoBaHns n 6e30nacHOCTU pa-
60T C yKazaHMeM Nunu, OTBETCTBEHHbIX 3@ UX BbIMOJSTHEHME.

5.3 lNMo cnocoby 3almThl YenoBeka OT NOpPaXeHUs aneKkTpuye-
CKMM TOKOM npubop cooteetcTByeT knaccy III NOCT 12.2.007.0.
[pubop He TpebyeT 3a3eMneHus.

6 UCMNOJIb3OBAHME NO HASBHAYEHUIO
6.1 dxcnnyaTayMOHHbIE OrpaHU4YeHus

Mpnbop MOXET ObiTb MCMONb30BaH NPU UCMbITAHUSAX NNACTUH-
YaTbIX KOHCTPYKLWUIN C MONepeYHbIMM pa3MepamMu, Mo KpamHen Mepe,
B LLUECTb pa3 NPEBbILLAIOLLMMU TONLWMHY. TN MUHUMasbHbIE OOKOBbIE
pa3Mepbl HeobXoaAMMbl NS NPeaoTBpaLLEHUs BMeELATeNbCTBa ApY-
rMX MOAOB BMOpaLun B MAEHTUMDUKALMIO YAaCTOTbl MO/Ibl TOJLLMHbI B
aMMNNTYAHOM CMEKTpE.
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MNpubop HE MOXXET 6bITb NCNONBb30BaH MNpW UCMbITAHUAX NSINT-
HbIX KOHCTPYKLWI C HaKnafaKkaMm, Takux kak 6eToHHas nanyba MocTa
C acanbToObeTOHHbIM MM NOPTNAHALEMEHTHLIM BETOHHBLIM MOKPbI-
TUeM, B C/ly4ae, eC/im CKOPOCTU 3BYKa B CII0AX 6/IM3KKN MO 3HAYEHUAM.
MeToa u3MepeHnin, NCNosb3yeMblil B MpMbope OCHOBAH Ha npeano-
NIOXXEHUU, 4YTO 6eTOHHas nanTa MMeeT OAMHAKOBYH CKOPOCTb P-
BOJIHbI Ha BCEWN CBOEN rnybuHe.

Mpnbop MoXeT 6bITb MCNONb30BaH AN U3MEPEHUIN TOJLLWNH ac-
(banbTOBbIX MOBEPXHOCTEN M BETOHHBIX NANT, ONUPAIOLLNXCS HA 3EM-
NSIHOE MOJIOTHO U3 FPYHTA, rpaBus, NpoHMUaeMoro acdanbtobeToHa
NN TOHKOIO NOPTMaHAUEMEHTHOro 6eToHa, Npu YCNoBUK, YTO Cylle-
CTBYeT AOCTaTOYHas pa3Huua B aKyCTMYECKOM uMnedaHce mexay
6eTOHOM 1 3eMNSIHBIM NMOMIOTHOM WM Ha rPaHULE pasaena UMelTCs
BO3AYLUHbIE MYCTOTbI A1 MONYYEHNS U3MEPSEMbIX OTPaXXEHNN. Ecnu
3TW YCNOBUSI HEe BbINONHAIOTCS, hopMa BOSHbI ByaeT MMETb HU3KYIO
aMMnTyay, U aMnanTYAHbIA CNEKTP He ByaeT BK/IOYaTb AOMUHUPY-
OLMIW MUK Ha YacTOTE, COOTBETCTBYIOLWEN ToMWMHe obbekTa (dop-
myna (1)). Ecnu rpaHunua pasgena mexay acdanbtoMm (6eToHOM) u
3eM/IIHbIM MOJIOTHOM HEPOBHAs, aMMAUTYAHbIN CreKTp byaeT nMeTb
OKPYI /bl MUK BMECTO OCTPOro NuKa, CBA3aHHOMO C M/I0CKOKM NMOBEpX-
HOCTbIO.

CornacHo TpaaMLMOHHOW TEOPUM YAAPHOrO 3Xa, KO3hdULNEHT
n = 2 B ¢opmyne (1) gomKeH MCNoAb30BaTbCs, €C/IN OTPaXXeHne
BOJIHbI P MpoMcXoanT Ha rpaHuue pasgaena, rae CywecTByeT nepexon,
MeXay MaTepuasioM C BbICOKMM aKyCTUYeCKMM MMMeaaHCoOM U MmaTte-
pVYanoM C HU3KUM uMneaaHcoM. Ecnm nepexon obpaTHbi (OT HU3-
KOr0 aKyCTMYeCKOro mMrnefaHca K BbICOKOMY) - crieyeT UCnosb30-
BaTb n = 4.

C du13M4YeCKON TOUKN 3pEHUST 3TO SMMMPUYECKOE MPABWUIIO He-
BEPHO, MOCKOJIbKY OHO MOMHOCTBIO MFHOPUPYET BKIaA CUrHana, oT-
pa>XEHHOro OT 06paTHON CTOPOHbLI BTOPOro Cnost (BK/ItOYasi MHOXe-
CTBEHHbIE OTPAXXeHUS).

KoadpduumeHtbl N = 2 1 n = 4 pm3n4eckn ornpasaaHbl B CNy-
Yyasix, Koraa TONbKO OTPAXXEHWUS OT NEPBOM rpaHuLbl pa3aena CroeB
BHOCST CYLLECTBEHHbIA BK1aA. ITO UMEET MECTO, HanpuMep, B TOM
Cflyyae, ecnn CywecTByeT o4yeHb 60/blloe HECOOTBETCTBME UMMe-
[aHCa Mexay ABYMS MaTepuanamun (HanpuMmep, rpaHuua pasgena be-
TOH/BO3AyX). Ecnun, ¢ Apyron CTopoHbl, HECOOTBETCTBME MMMNEAAHCA

11



ABNSETCS YMEpPeHHbIM (HanpuMep, rpaHvua pasgena 6eTtoH/cTanb),
KPUTEPUA CBEPXY TaKXXE BbIMOJIHAETCA, €CNN BTOPOM C/IOM OYEHb
TOJNICTbIN MO CPAaBHEHUIO C A/IMHON BONHbI (A) BHYTpWY, T.€. ANs TOs-
lWnHbl cnos AH >> A/2. Ecnu, B oTinudmne ot AH << A/2, HET 3Ha4u-
TEbHOr0 B3auUMOAENCTBUS Mexay P-BOMHOWM M CNOem u, cneaosa-
TeNbHO, HET U3MEPMMOIr0 OTPa)XEHNS OT MEPBON FPaHuULbl pa3aena.
Ecnn AH cpaBHUMO C A/2, OTpakeHne nNpeacTaBnseT cobom CNoXHYyo
Cynepnosvumio BKIaAoB OT NMEPBON M BTOPOW rpaHWULbl pasaena, u
MOryT BO3HMKaTb pPe30HAHCHblE 3 EKTHI.

Bce M3MepeHnsi CKOpOCTM 3BYyKa B MaTepuanax Mccnegyemoro
o6beKkTa AOMKHbI BbIMOMHATLCSA Ha CYXMX U OUYULLIEHHBIX OT Mycopa U
rpsi3M MOBEPXHOCTSX, TaK KaK BbICOKOE COAEp)XaHMe Bnarn Ha no-
BEPXHOCTW acdanbTa Mnnm 6eToHa MOXET MOBNUSATbL HA pPe3yNnbTaThl
N3MepPeHNS1 CKOPOCTH.

N3mepeHns npubopoM HEBO3MOXKHbI MPU HANNYUN MEXaHU4e-
CKOro luyma, CO34aBaeMoro BO3AencTBneM obopyaoBaHust (oTbou-
Hble MOSIOTKK, CNecapHble MOSIOTKU U KyBangbl, MEXaHW4Yeckue nog-
MeTaNbHble MalWHbl MU Mp.) Ha AATYMK SNEKTPOHHOro 6noka npu-
6opa.

6.2 NMNoaroroBka K pabote

6.2.1 Npu nonyyeHnn npnbopa yCTaHOBUTE COXPAHHOCTb Tapbl.
B cnyyae ee noBpexaeHus cnegyet CoCTaBUTb akT U 0b6paTuTbCs C
pekaMaLmnen K TpaHCNopTHON OpraHmn3auun.

6.2.2 ns nogrotosBkn npmnbopa Kk pabote HeobxoamMMo:

e BHeWHNM OCMOTPOM ybeauTbCs B OTCYTCTBUM MeXaHUYeCKnX
noBpexaeHun npubopa.

e [lepen Ha4yanoM 3kcnayaTauuu npnbopa, 3NEKTPOHHbIN 610K
HeobXoAMMO 3apsaanTb OT 3apsiAHOrO YCTPOMCTBA M3 KOMMJIEKTA MO-
ctaBku (N. 7.7). 3apsiaHoOe YCTPOMCTBO NoAaKItounTb K USB-pa3bemy,
pacrnosioXXeHHOMY Ha 6OKOBOM CTEHKE KOpMyca 3/1eKTPOHHOro 6/10Ka
npunbopa. DNEKTPOHHbIN B/10K Takke MOXET bbiTb 3apsikeH oT USB
nHTepdenca KOMNbIOTEPA, €CNIN OH MOAK/IKOYEH COOTBETCTBYIOWUM
KabeneM CBSI3M K KOMMbIOTEPY.

e 3anycTuUTb cepBucHoe npunoxeHue Ha [nK, B MeHio «[lpu-
60p>» NPUNOXEHUS Ha)kaTb Ha KIaBuly «HayaTb NOUCK», N KPaTKO-
BPEMEHHO Ha)aB KHOMKY «BKkn.» Ha 2/1eKTPOHHOM 6510Ke, BKIIOUUTD
ero ansa coeguHenus c MNMnK no Bluetooth.
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e C nomouwbio npunoxenust Ha MnK co3gatb M3MepUTENbHbLIN
NpPOEKT.

e 3arpy3nTb HeobxoanMble HaCTpOVIKM MPO- | Mopor cpa6atbiBanus:
Lecca 3anucu CUrHana B 3MEKTPOHHbIM 610K 150 mB
npubopa (BbI3bIBAIOTCA HaXaTUEM HA MUKTO- | mpegsamucs 256
rpaMMy «YCTaHOBKW>» B 30HE 3arosioBKa TEKY- A
LLero OKHa) M HaXkaTb Ha KMaBULWY «3anncatb | 1esos -
HACTPONKN». Yparsic .y

MoapobHee 0 HacTpovikax B n.6.5.1.

e DNIEKTPOHHbIV 610K rOTOB K M3MEPEHNSM,

NpuMedyaHue
NHankauma coeguHeHus anekTpoHHoro 6noka ¢ MnK no Blue-
tooth ocywecTBnsieTca BkIO4YEHNEM CMHEro ceeToanosa 1 pa3 B 2 C.

6.3 YnpasneHue npubopoM n MHANKALUSA SN1EKTPOHHbIM
6,10KOM pabounx pexxMmMmoB

YnpassieHMe npubopoM OCYLLECTBASETCS NPy NOMOLUM Npuno-
»XeHund Ha nK.

NHAaMKaumns coCTosiHMSA 3nekTpoHHOro 6noka (aanee — 2b) npo-
N3BOAUTCA ABYXLBETHbLIM CBETOAMOAOM.

BkntoueHne 3b npou3BOAUTCA KPaTKOBPEMEHHbLIM HaXaTuem
KHOMKK «Bks1». [pn 3TOM, € nHTepeanoM B 0.5 cekyHabl BKOYaeTCs
CMHUIA CBETOAMO/, OMOBELlas NMOMb30BaTeNs O rOTOBHOCTU K MoAa-
kntoyeHuto K INnK. MNMocne ycrtaHoBneHnsa coeanHeHnsa MNnK-3b nHtep-
Ba/1 BK/IIOYEHUS CMHEro CBeTOAMOAa YBEMNUMBAETCH A0 2-X CEKYHA.

Ecnv npu BkAtoveHnn n pabote 3b KpacHbIM CBETOANOA BKIHO-
yaeTcsa C uHTepsanoMm B 0.5 cekyHAbl, 3TO O3HA4YaeT, UTO HanpsXxe-
Hue 6aTtapen CHMU3UIOCb HMXKE MOPOroBOro 3HaveHus n Tpebyetcs
noa3apsiaka akkymynstopHon 6atapeun Jb.

Ansa BblknoveHMs Db cneayeT pasopBaTtb coeguHeHue [MnK-2b

Ha>kaB Ha MKOHKY coeanHeHus & B npunoxkeHuu Ha MK v gnnTtenbHbIM
HaXXaTWeM Ha KHOMKY «BkJ1.» 31eKTpoHHOro 6510Ka BbIKIoUnTb Jb.

BHuMaHue!

[Mpn BKAOYEHUN Db ANUTENBLHBLIM HaXXaTUEM KHOMKK BKJIOYe-
Hua (bonee 2 c), 3anycKkaeTcs HeAOCTYMNHbIN Ans NONb30BaTeNs pe-
Xum obHoBnenusa MO. MNpu 3TOM CUHUWA CBETOAMOA BKIOYaeTCsa 3
pa3a B CeKyHAy C nepepbiBOM Ha 1 c. B aTOM cnyyae, Heobxoanmo
BbIKNIIOUYNTb Db ANIUTENbHBLIM Ha)XaTUeM Ha KHOMKY BKOYEHUA U
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BkNtounTb b noeTopHO KPATKOBPEMEHHbIM Haxkatnem Ha KHOMNKY
«Bkn.»,

Mpy noakntoyeHnn K b 3apsaHOro ycrpoucTea unm 651oka aB-
TOHOMHOIO MUTAHMUSA BKJIKOYAETCS KpaCHbI CBETOAMOA MHANLMPYS
npouecc 3apsaaa AKbB.

6.4 Pa6oTa ¢ n/1aHWETHbIM KOMIMbIOTEPOM

MNpu pabote c MnK, gantenbHbiM HaxaTnem (bonee Tpex ce-
KYHA) KHOMNKM «BkniodeHue/oTknoueHne» BkAountb MK 1 go-
XAaTbCA €ero nosHou 3arpy3ku. PasbnokupoBatb MMnK, nposeas
nanbUeM OT HMXKHEro Kpasa gucnnes seepX. ocne skodeHusa MMnk,
ABTOMATUYECKN 3arpyXaeTcs MpuUNoXeHUe, Ha HECKOSIbKO CeKyHA
Nnoka3blBaeTcs CTapToBoe OkHO ¢ siorotmnomM HIM «000 «UHTepnpu-
6op>» 1 3aTeM NOSIBNSAETCA CTAapTOBOE OKHO (puc. 4).

B cnyyae, ecnn B npouecce pabotbl ¢ MnK npunoxeHue 6bi10
3aKpbITO, HAUTK Ha paboyeM cTone UM B MeHIo npunoxeHun MnK
Aapnblk nporpammbl CAEKTP-5 1 3anycTntb NnpunoXeHue Ha)xatnem
Ha ApbIK.

6.4.1 N'naBHOE MEHIO

[[MaBHOE MeHto yrnpasneHns npunbopoM (puc. 5) nossonseT no-
NYYUTb AOCTYN KO BCEM OCHOBHbLIM (PYHKLUMSAM ripubopa. Bce NHCTpy-
MEHTbI MaBHOMO MEHIO BblBEAEHbl B BEPXHIOID 3aKperniaeHHYo 30HY
3KpaHa.

qesiliiam

1P)

Lol

CIEKTP-5
16.11.2021
www.interpribor.ru

PacyeT ckopocTu

>%

Mpu6op

£pt

HacTpoiiku

©

O nporpamme

FY)

Bbixop,

PucyHok 5 — NaBHOe MeHIo yrnpasneHus npubopom
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JlocTyn K BCMoOMoOraTesibHbIM M CEPBUCHBIM HACTPOMKaM Npuso-
XXeHnsa obecneymBaeTcs C MOMOLLbK CKPbIBAEMOro CMUCOYHOIO MEHIO
(“wTopkn™). CNNCOYHOE MEHIO MOXXHO BbI3BaTb B JI0O0M MOMEHT Bpe-
MEHU MNpU HaxoXAeHun Ha NoboM pabodeM sKkpaHe MNpPUSIoKEHUS
HaXxaTWeM Ha «rambyprep-meHio» AN COBUIOM “LITOPKN” nanb-
LileM OT N1IeBOro Kpas Aucrsies Bnpaso.

6.4.2 DxpaH MeHIo «IMpnbop»

Ansa nogknodeHns anekTpoHHoro 2b k MnK Heobxoaumo rno-
CnefoBaTeNbHO HaXKaTh Ha KnaBuwy «HayaTb NOUCK» N KpaTKOBpe-
MEHHO - annapaTHYIO KHOMKY «BktoveHne/oTKtoueHme» Ha broke.

El'lpoeKT DApqu |/_VM3nnepeHuﬂ @PesyanaTbl QYCTaHOBKM *

Bbi6epute npubop CMNEKTP-5:

CoxpaHeHHble: Mouck:

® CnekTp-5_B001 : ® CnekTp-5_B001

OCTaHOBUTb NMOUCK

PucyHok 6 — 3kpaH MeHio «[1pnbop»
Mocne o6Hapy»xenus MK 36 oH NosiBUTCS B CNMCKE HanAEHHbIX

(puc. 6).
MoaKNOYNTb SNEKTPOHHBIN 610K K MK MOXHO K/IMKOM NO CTPOKe

C HOMEPOM HanaeHHoro npubopa unm no 3Hauky Bluetooth H, pacno-
NOXXEHHOMY B NPaBOM BEPXHEM YI/ly OKHa npunoxeHus. lNocne conpsi-
XeHust Ob ¢ MnK uBeT 3Hauka MeHsieT ¢ 6enoro Ha 3eneHbi 1 noa
Ha3BaHWEM MEHIO B IMTABHOM MEHIO MOSIBISIETCA CTPOKA C MAEHTUPU-
KaTopoM npubopa.

MNocne nogkntoyeHns b K MnK Ha 3kpaH BbIBOAUTCHA 610K C UH-
¢opMaLMOHHbIMM NapamMeTpamu npubopa (puc. 7).

K nHdopMaumMoHHbIM NapaMeTpaM npnbopa OTHOCATCS:

- 3apsa 6aTapen npubopa;

15



- CEPUNHbINA HOMEp;
- Bepcus paboyen nporpamMmmbl npubopa (NpoLnBKK);
- BEpCMsl, NCMOJb3yeMOro nporpaMMHoro creka Bluetooth.

EﬂpoeKT [ Apxus b’MsmepeHuﬂ @PeayanaTbl -:é:-CeTKa *YCTaHOBKM D30 %

YCTpOWCTBO NOAK/IOYEHO
3apspg 6arapeu: 30
CepuitHbivi Homep: BO0O1
Bepcus npowwusku: 31-01-2023

Bepcus cteka bluetooth: 1.11.0

OTKNIOYUTDbCH

PUCYHOK 7 — DKpaH BblBOAA WH(POPMALMOHHBIX
napameTpoB npmnbopa

6.4.3 DkpaH MeHI «HacTpoukun»
Ha skpaHe «HacTtponku» (puc. 8) MOXHO HacTpoUTb OTKIINK
MK npu HaXxaTusix Ha aKpaH nNpu paboTe C NPUIoXKEHNEM.

HaCTpOﬁKM El’lpoeKT I Apxue |/_VVIsmepeHuﬂ @Peayﬂb‘raTbl QYcraHoaKu *

3ByK 1 BU6pauus

3BYyK .
3ByK MpU HaXXaTuu Ha SKpaH
Bubpauus ‘

Bu6pauusa npu HaXxaTum Ha aKpaH

PrcyHok 8 — DkpaH MeHio «HacTponkm»
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6.4.4 DKpaH MeHI0 «PacyeT CKOpOCTHU»

Mpy MCNONb30BaHUM [AAHHOrO MEHK WUMeeTCsd BO3MOXKHOCTb
onpeaennTb OPUEHTUPOBOYHYIO CKOPOCTb 3BYKa B MaTepuane KOH-
CTPYKUMM (CKOPOCTb pacnpoCcTpaHeHnst P-BonHbI).

[aHHYI0 BO3MOXHOCTb MOXXHO WCMO/b30BaTb B CNy4ae, ecnu
NPOEeKTHas ToNWMHA 0O6beKTa KOHTPONS TOYHO M3BECTHA, WK eCcnun
MMEETCS BO3MOXXHOCTb NMPSIMOr0 U3MEPEHNs TOMLWNHBI UCCneayemMomn
KOHCTPYKLNN.

Mcnonb3oBaHMe 3TOro MeHto He TpebyeT npeaBapuUTenbHOro Co-
3[aH1US N3MEpPUTENIbHOIro NpoeKkTa.

EﬂpoeKT I Apxus b’MamepeHun @PeayanaTbl QYCTaHoaKu £100% »&

Pe3ynbTaTbl U3MepeHusi  1O/ILLMHA, MM: b0.0 Vmin, m/c: 2000  Vmax, m/c: 5400
CKOpOCTH, M/C [eomeTpusi o6bekTa o Mnuta(k=0.96) ~ n@ 2 ~
HeT paHHbIX!
CpepHAs CKOpoCTb, M/C

@

PUCYHOK 9 — DKpaH MeHI0 «PacyeT CKOpOCTU» Mpu BBOAE
rPaHUYHBIX YC/TOBUI

[Ans pacyeTa 3Ha4YeHns CKOPOCTU Nob30BaTest0 HeobxoanMo B
OKHe MeHIo (puc. 9) yKasaTb TONALWMHY 06beKkTa KOHTPONS, NOy4YeH-
HYIO NPW HENOCPEeACTBEHHOM U3MepeHun, Anarna3oH BO3MOXKHbIX CKO-
pOCTEN 3BYyKAa B MaTepuane KOHCTPYKLUW WU MPOBECTU U3MEPEHME
(noapobHee cM. n.6.5.3.3).
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= P?cﬂeT C.KOPOCTM EnpoeKT CJApxue l/_"VlamepeHuﬂ @PesyanaTbl QYcraHOBKM 100 %
Pe3ynbTaTbl U3Mepenus  10JILIMHA, MM: Vmin, m/c: Vmax, m/c:
CKOpOCTH, M/C FeomMeTpus o6bekTa 6 n 0

3952.0 [m]

3936.8 (m] 1,0

3982.5 [m]

3936.8 (u]

3936.8 [u] e

0,6

04 ‘

n

CpepHAs cKopocTb, M/C ‘
3949.0 I
il

I
AL
o i

"0 170000 20000 30000 40000 50000 60000 70000 80
YacToTa, K'Yy,

0,2+

CnekTpanbHas nnoTHocTb P/Pmax

Cron

PucyHok 10 — DkpaH MeHI0 «PacyeT CKOpOoCTU».
Pe3ynbTaThbl pacyeTa CKOpOCTU 3BYKa B MaTepuarne

MonyyeHHoe cpeaHee 3HaYeHMUe CKOPOCTU MOXET BbITb UCMOSb-
30BaHO B KaUecTBe MPOEKTHOro 3Ha4YeHWs, 331aBAaeEMOro B MEHIO Na-
pPaMEeTPOB NPOeKTa A/18 NocneayoLero obcneaoBaHns KOHCTPYKLIMK.

6.4.5 DkpaH MeHI0 «lpoeKkT»

[ocne HaxkaTns Ha NUKTorpamMmy «lpoekT» B 30He 3arosioBka
OKHa, MPOUCXOAMUT Mepexop Ha 3KpaH npocMoTpa vnm Beogda (npwu
CO3/1aHUKN HOBOIro NpoekTa) aTpubyToB (CBOMCTB) M NapaMeTpoB Npo-
eKTa U3MepeHnst CMrHanos NpnbopoM B npouecce yaapHOro axo-Te-
ctupoBaHus (puc. 11).
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= I'IapaMeprl npoekTa EI’IpoeK'r [JApxue I/_VMamepeHml @PeayanaTbl €+I-CeTKa OYCTaHOBKu *

NmMsa nameputenbHOro o6bekTa: Tun npoekTa:

beToHHas nnuTta 25.04.23

(® Cepuisi U3MepeHUit Ha MOBEPXHOCTH

06BbEeKT uccnefoBaHuii: -
A O Ipynna He cBA3aHHbIX U3MepeHui

06beKT 5 cepus

FeomeTpus ob6bekTa o Mnuta(k=0.96) v V. m/c: 4000.1

n o 4 v

Ocb X

Lar ceTkn H, cm: 160 [lnMHa no ropusoHTanu, M: 5

Ocb Y

LWar ceTkn H, cm: 160 [nMHa no BepTUKanu, M: 2

Co3iaH1e HOBOro NpPoeKTa COXpaHUTb HaCTPOMKU

PucyHok 11 — DkpaH napamMeTpoB NpoeKTa

K aTpnbytam namMeputenbHOro npoekta OTHOCATCS:

- UMs npoekta (KOPOTKOe Ha3BaHWe, Mo KOTOPOMY MOXHO
6bICTPO NAEHTUMUUNPOBATbL NMpoLEecc Uin 0b6beKT nccneaoBaHuns);

- onucaHne obbekTa uccregosaHmni (KpaTkoe Has3BaHWe 06b-
eKTa, ero Npu3Haku, pasMepbl, CKOPOCTb 3BYKa B MaTepuane 06b-
eKTa).

[AnnHa TeKCTOBOro onncaHMs UMeHU NpoekTa u obbekTa uccne-
[AO0BaHMK He A0/MKHa npeBbiwaTtb 50 cMmMBONOB.

K napameTpaM TeKyLLlero NnpoekTa OTHOCATCS:

- TN NPOEKTa: «Cepust U3MEPEHUN HA MOBEPXHOCTU» WK
«rpynna He CBSI3aHHbIX U3MEPEHUIN»;

- pa3Mepbl UCMOSIb3yEMON N3MEPUTENBHOW CETKM M pa3Mepbl UC-
crieqyeMoun NoBEPXHOCTU, B Ciiydae ecnm 6bin BbibpaH TN nNpoekTa
«Cepust 3MEPEHUN Ha NOBEPXHOCTN>;

- CTpOKa BblbOpa reoMeTpumn ceveHunst nccreayemoro obbekTa:
unnuHap, keagpat (puc. 12), nnvta /acdanbT nnn obbekT, nMeto-
LI KOHTPOMbHbIV 0bpa3el, C M3BECTHOM TOMLLMHON (NPW 3TOM KaX-
[101 BblbpaHHOM hopMe ceyeHnss COOTBETCTBYET CBOM KO3 ULIMEHT
(POpMbI, NCMONb3YEMbIA NPUNTOXKEHNEM MPU BbIYUCTIEHUSX);

19



Yoap Yoap
Yoap

1

1

PucyHok 12 — UcnbiTaHWe Ha 3X0-BO3AENCTBME YC/TOBHO HEOrpaHu-
YEHHOW NnnTbl, 06bEKTA KPYrnoro nim KBagpaTHOro ceYeHmsl

- CKOPOCTb pacnpocTpaHeHus 3ByKa B MaTepuane obbekTta (BBO-
ANTCS BPYYHYIO MO pe3ysibTaTaM U3MepeHusi 3TOro 3Ha4YeHust BHeLL-
HUM npubopom «[lynbcap»);

- KO3 PUUMEHT «N>», UMEET 3Ha4YeHne N=2, ec/in CKOPOCTb pac-
NpOCTPaHEeHMS 3BYKa B NOACTUNAIOLLEN MOBEPXHOCTU MEHbLLE, YEM B
obpa3ue wu3MepeHus (npumep: acdanbTOBOE MOKPbLITUE NOBEPX
FpyHTa), U N=4, eC/IM CKOPOCTb PacnpoOCTpaHEHUS 3BYKa B NMOACTU-
natoLLEeN NOBEPXHOCTM bonblue, YeM B 0bpasLe namepeHust (npmumep:
acdanbToBOE MOKPbLITUE NMOBEPX BETOHHOW NNNTHI).

MNpu BbIGOpE reoMeTpumn NpoekTa 1 3agaHnm KodadhduuneHTa n
npy HaxaTum Ha kHonky @ BbIBOAsTCS OKHa C moackaskamu Ans
onepaTopa (puc. 13, puc. 14).

Bbi6op kKoapduumenTa k

Mpw o6cnegoBaHuy NpockonapaniesnbHbIX KOHCTPYKUUIA (NUTbI,
achanbToBOE NOKPbITUE):

k=0,96 - ceyeHue 'nnuTa, onpeaeneHne CKopocTu MeTogoM
NOBEPXHOCTHOrO NMPO3BYYMBaAHUS;

k=1 - ceyeHue 'nnuTa, onpegeneHne CKOpocT MeToLOM CKBO3HOIO
NpO3BYyYMBaHUS NPV N3BECTHOW TOJILLMHE.

Mpu o6cnefoBaHUM NPOTSXKEHHbBIX CTEPXKHEBbLIX 06 HEKTOB (KOJTOHH):
k=0,92 - ceueHue 'umnuHap’;

k=0,87 - ceyeHue 'kBagpar.

PucyHok 13

Bbi6op KoapduumeHTta n

KoadduumeHT n = 2 JOMKEH UCNOMb30BATbLCS, ECIM OTPAXKEHUE
BOJIHbI MPOUCXOAUT Ha rpaHuLe pasfena, rae CyLlecTByeT Nepexos
MeXy MaTepuanoM C BbICOKUM aKyCTUYECKUM UMMNEefaHCOM U
MaTepuanioM C HU3KUM umnegaHcom (6etoH/Bo3ayx). Ecnu nepexoq,
ob6paTHbIN - cneayeT ucnonb3osaTb n = 4 (6eTOH/CTanb)

Oa

PucyHok 14
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BHumMaHue! Beog atpnbyToB npoekTa, BbibOp M 3agaHune na-
pPaMeTpPOB HACTPOEK NPOeKTa B OKHE CO34aHMs HOBOIro MpoeKTa Mo-
XeT ObITb OCYLLIeCTBIeHO 3apaHee, A0 Havana NpoBeaeHns nMepe-
HUA N 00 ycmaHoaneHusi coeduHeHus ¢ Jb.

Ansa co3gaHuns B 6a3e aaHHbIX Ha MK HOBOro npoekTa C BBe-
[AEHHbIMM aTpubyTammn mcnonb3yeTcs knasuwa «Co3gaHne HOBOIMO
NpoeKTa».

N3meHeHne (3anuncb) aTpnbyToB M MapamMeTpoB MpoekTa Aomny-
CTMMO W MO3Xe, NOCNe Bbl30Ba MPOEKTa M3 CNUCKa MNPOEKTOB, HO
TONbKO B C/ly4ae, €C/iv NpoLECC N3MEPEHUN elle He bbin 3anyLueH.

Knasuwa «CoxpaHuUTb HAaCTPONKM» CIYXWUT ANs 3anucu B hann
KOHUrypaummn NpoekTa yCTaHOB/IEHHbIX aTPpUbyTOB U NapaMeTpoB.

6.4.6 DKpaH MeHI0 «ApxuB»

[Nocne HaxxaTusd Ha NUKTOrpamMMy «ApxuB» B 30HE 3arosioBKa
OKHa, MPOUCXOANT Nepexo Ha 3KpaH NMPOCMOTpPa CrMCKa 3aro/1I0BKOB
BCEX MPOEKTOB, COXPAHEHHbIX B NAMATU nNpunoxeHns (puc. 15).

El'lpoel('r DApqu [/_Vhamepeuuﬁ @PeayanaTbl -I+I-Ce1'|(a *YcTaHosKu *

MpoeKTbl: UmMnopt 6a3bl AaHHbIX

25.04.2023 15:46:00

beTtoHHasa nnuTta 25.04.23 s g
20 Cepusi N3MepeHnin ¢

06bekT 5 cepus
V: 4000

24.04.2023 14:34:00
BC-1 .
19 ® Cepusi UaMepeHuin 3
06beKT 1 cepus
V: 4000

24.04.2023 13:46:00
betoHHas nnuta 111 L
18 Cepus U3MepeHuin
O6bekT 1 cepus
V: 4000

24.04.2023 13:45:00
BetoHHasa nnuta 111 o 8
17 Cepus uamepeHuin
061beKT 1 cepus
V: 4000

PucyHok 15 — 9kpaH MeHio «ApxuB». CIMCOK 3aro/1I0BKOB NPOEKTOB

CopTupoBKa NPOEKTOB B CrMCKe MPOU3BOAMTCS MO AaTe/Bpe-
MEHM 3anycka npoueccos. [lepBbiM B CNUCKE BbIBOAUTCSA 3arosloBOK
CaMOro nocneaHero N3MepuTenbHOro npoekTa.

3arofloBOK KaXAoro MNpoekTa B CrUCKe COAEPXWUT UMS MNpo-
Llecca, BBeAEHHOEe MpW CO34aHMM HACTPOEK npoLecca, onuvcaHue
obbekTa nccnenoBaHniA, TN NPOEKTa U 3HAYEHNE CKOPOCTU 3BYKa B
MaTepuane, BBeAeHHOe Npu Co34aHun nNpoekTa.
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Mpn HeobxoammocTn, NBOM N3 NPOEKTOB MOXET ObITb YAaneH
M3 MNaMATU MNPUNOXKEHUS KOMaHAOW <«YAanuTb» W3 BIOXEHHOro
MEHI0, BOUTU B KOTOPOE MOXHO MO HaxxaTuio kHonku [l. MNepen yna-
JIeHMeM Nnanku NpoeKTa BbIBOAUTCS BCMJbIBatOLLEE OKHO C npeaynpe-
XOQoLWnM coobLleHreM 1 Knasmwamm «Yaanuntb» n «OTMeHa».

Pe3ynbTaTbl M3MEPEHUN, COXPAHEHHbIE B  MPUIOXKEHUU
CNEKTP-5 Ha oaHoM MnK, B nonHOM obbeMe (Bktoyas wav- ansbl
aKYCTUYECKMX OTK/IMKOB MPU KaXAOM yaape) MOXHO MepeHecTn B
aHanormyHoe npunoxxeHue Ha gpyrom Mnk. Ana storo Heob6xoanmo
cKkonnpoBaTb (ann 6a3bl AaHHbIX N3 KOPHEBOW Manku npuioXeHus
Ha ncxogHoM MnK (Spectr5DB.db) n nomecTnTb €ro B Npon3BOJIbHYIO
nanky Ha pabouem MnK (Hanpumep, /Documents).

Knasuiwa «MMnopT 6a3bl AaHHbIX» Ha 3KpaHe «ApXUBbI» NO3BO-
NSET 3arpy3nTb B NPUNOXEHNE CKOMMPOBAHHYIO 6asy pe3ynbLTaToB
3aBEpLUEHHbIX NMPOEKTOB B paboumn MnK. Mpy HaxaTnum Ha AaHHYLO
KnaBuwy HeobXxoanMO yKa3aTb NyTb K NepeHeceHHoMy danny 6a3bl
AQHHbIX NPUTOXEHNS.

BHuMaHwume! B 6a3e gaHHbIX NpUNOXEHNS XpaHATCA TOMbKO 3a-
rONIoBKW, aTpubyTbl U pe3ynbTaTbl U3MEPEHUA B TabnMMUYHOM BUAE.
Mocne nMnopTupoBaHua dainna 6a3bl AaHHbIX AN NepeHoca BCex
pe3ynbTaTOB U3MEpPEHUN, BKIOYast wav-dannbl akyCTUYECKMX OT-
K/IMKOB MpU Ka)kAOM yaape u dannbl 0TYETOB, HEOOXOAMMO CKOMMU-
poBaTb M nepeHecTu ¢ ogHoro MnK Ha apyron coaepXXnMoe nanok
Archive n Exceptions npunoxeHus B nonHoM obbeme!

[py HaXkaTuM Ha None 3arofoBka NpoekTa MpoUCXOAUT rnepe-
X0/l Ha 3KpaH BbIBOAA B TabSIMYHOM NpeacTaB/ieHMM 3aro/I0BKOB OAu-
HOYHbIX YAApOB, COBEPLUEHHBIX B NPOLIECCE N3MEPEHMI B PaMKax Te-
KyLLIero npoekTa.

dopMa TabnMYHbIX NpPeacTaBNeHU ANS Pa3HbIX TUMOB MPOEK-
TOB pasnnyaeTcs.

[Ans npoekTa rpynnbl OJAMHOYHbIX n3MepeHun (puc. 16) Ha3Ba-
HWe 3arofloBKa OAMHOYHOro yaapa B rpynne coaepxut N2 yaapa,
YacCTOTy IOMUHUPYIOLIEN MOAbI U 3HAYEHUE TOSMLLMHbI 06bEKTA.
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Eﬂpoekr [ Apxus l/_‘/Vlamepeva @Peayntﬂ'arbl QYcraHosKu *

Ynapbil:

Ne 21

Ne 20

Ne 19

Ne 18

Ne 17

Ne 16

Fmax, 'u:

Fmax, I'y:

Fmax, 'u;

Fmax, I'u;

Fmax, 'u;

Fmax, I'u;

19531 TonwwmHa, mm: 102,40

19531 TonwwmHa, mm: 102,40

19531 TonwwuHa, mm: 102,40

19531 TonwwuHa, mm: 102,40

CkopocTb, M/c: 4000,1

CkopocTb, M/c: 4000,1

CkopocTb, M/c: 4000,1

CkopocTb, M/c: 4000,1

488 TonuwwuHa, mm: 4096,10 CkopocTtb, M/c: 4000,1

19531 TonwwuHa, mm: 102,40

CkopocTb, M/c: 4000,1

[ |
[ |
[ |
[ |
[ |
[ |

PUCYHOK 16 — DKpaH MeHI0 «ApXunB>.
Cnncok 3arosioBKOB OANHOYHbIX YAApOB

[na npoekTa cepuuM WU3MEPEHMU Ha MnoBepxHocTu (puc. 17)
Ha3BaHWe 3arosioBKa OAMHOYHOrO yAdapa B cepumn copepxut NO
yAapa, KoopAuHaTbl yaapa, 4acToTy AOMMHUPYHOLLEN MOAbl U 3Haye-
HWe TONLWMHbI 0bbekTa.

Eﬂpoem [ Apxus l/_VMsmepeHun @Pesynb‘raTbl ‘:+:‘CETKa QYcTaHOBKM *

Ne §

Ne 4

Ne 3

Ne 2

Ne 1

- ——y-- —rrm e — g e e ===y

:160 Y: 160 Fmax, 'y ---

:0 Y: 160 Fmax, 'y 2441

480 Y: 0 Fmax, 'y 2441

: 320 Y: 0 Fmax, 'y: 2441

:160 Y: 0 Fmax, I'y: 2441

TonuwwuHa, MMm: ---

TonuuHa, MM

TonuuHa, MM

TonuwuHa, MM

TonuwuHa, MM

CkopocCTb, M/C: ---

: 393,23 CkopocTb, M/c: 4000,1

: 393,23 CkopocTb, M/c: 4000,1

: 393,23 CkopocTb, M/c: 4000,1

: 393,23 CkopocTb, M/c: 4000,1

:0 Y: 0 Fmax 'y 2441 TonwwuHa, mm: 393,23 CkopocTb, M/c: 4000,1

UmMnopT yaapoB

-]
8 8 8 8 O
" = = = @ m

<]
]

PUCYHOK 17 — DKpaH MeHI0 «ApXuB>».
Cnncok 3arosioBKOB Cepun yaapoB

HaxaTue Ha nukTorpammy ® ypnanser BbiGpaHHbIVi CUrHam 13
Manku nNpoekTa.
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CHATbIA (pNaXxok B MUKTOrpaMMe NHPOPMUPYET MNONb30Ba-
Tens, YTo B apxmBe OTCYTCTBYET 3anuCb aKkyCTUYECKOro OTK/MKa ro-
C/e CoBepLUEHNs yaapa no 06bekTy. [laHHbIM 3NeMEHT NpeacTaBnsieT
cobor nMoackasKy onepaTopy, YTO B [1IaHHOM Yy3Ne U3MEPUTENbHOM
CETKM M3MEpPEHME MO Kakou-nnbo npuumHe He 6bINO NPOBEAEHO
(yaap 6bin1 nponyLeHr).

Hanu4ue B 3arosioBke NMKTOrpamMMsl a FOBOPUT O TOM, YTO Npwn
COXpPaHEHUN curHana O6bin BBeAEH KOMMEHTapuh K curHany. [pw
K/IMKE MO MUKTOrpaMMe BblBOAUTCSH OKHO C KOMMEHTapUeM.

KnnK no 3arosioBKy yaapa akTUBUPYET nepexos Ha aKpaH «U3-
MepeHune», C BbIBOAOM Ha aKpaH MK rpaduueckoro npeacraBneHus
N3MEPEHHOro CUrHana.

KnaBuwa «WMnopT yaapoB» MO3BOMSIET 3arpy3vTb CUrHasbl
yapoB, NnoJlydeHHble Ha apyrom MnK B pabounn MnK, ansa yero npm
HaXXaTUW Ha AQHHYIO KnaBuwy HeobxoauMO yKasaTb MyTb K HEObXo-
AMMbIM (bannam yaapos.

6.4.7 DxpaH MeHI0 «N3MepeHue»

Nocne HaXkaTust Ha NUKTorpamMmMy «KamMepeHue» B 30He 3arosioBKa
OKHa, MPOUCXOAMT NMEPEXOA Ha 3KpaH rpadmnyeckon Bu3yanm3aumm ns-
MEpPEeHHOro CUrHana B Tpex BapuaHTax npeacrasneHus (puc. 18):

- aMMNAIUTYAbl CUrHana Bo BpeMeHn (KHomnka «CurHam»);

- CreKkTpa B YacToTHOM obnactun (kHonka «Cnektp P(F)»);

- cnekTpa B obnactu onpeaensieMbiX TONWKUH (KHOMKa «CnekTp
P(H)»).

— M3MepeHMﬁ Enpoex‘r 3 Apxus b’MamepeHun @Peaynmarbl -:é:-CeTKa QYCTEHOBKM *
PYYHOW ABTO MpoekT: beToHHas nnuTa 25.04.23 Fmax, ly: 2441,4 Ne Touku: 3 ~ T
06beKT: 06beKT 5 cepus TonwmHa, MM: 393,2 CkopocTb, m/c: 4000.1 17
(® CurHan
() CnekTp P(F) 2400
2200
() cnektp P(H) p-
Z 2000

YcpegHeHue

Amnnutyaa,

1000 1100 1200 1300 1400
Bpems, MKc @
Yaanutb yaap KoMmeHTapwii:

= o Bbi6paTtb
Crapr ® PyuHoit O AsTomaTuyeckuit 320 0

PucyHok 18 — 2kpaH MeH1o «/3mepeHune»
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PYYHOWH ABTO

MNepekniovaTenun BKIagokK cnyxart ans Boblbopa pe-
XMMa noctobpaboTkn curHana. B pydyHoMm pexnme obpaboTku ao-
CTYMNHbl NHCTPYMEHTbI: «YcpeaHeHune», «OBY», «YaaneHne nocTtosH-
HOW cocTaBnstoLwen». OnMcaHMe BapMaHTOB UCMONb30BaHMS AaHHbIX
WHCTPYMEHTOB NpuBeAeHo B N.6.5.6.

Mpn HaXxaTuUM Ha KHOMKY «CurHan», Ha 3KpaH BU3yanusauuu
aMnAnTyabl CUrHana BO BPEMEHM BbIBOAMTCS 3anMCaHHbIA CUrHan
yaapa, cpopMMpPOBaHHbLIN C paHee 3arpy)XeHHbiMM B Db HacTpow-
kamun (nopor cpabaTbiBaHus, ANWMHA NpeaBapuUTENbHOWN 3anucu, ob-
LLlee KONMMYEeCTBO OTCHETOB B BblIbOpKe curHana).

B BepxHen YacTu 3KpaHa Haa rpacvKOM BbiBEAEHO NONe aTpu-

6yTOB npoekTa 1 pe3ynbTaTtoB u3amMepeHmn (puc. 19).

MpoekT: BeToHHas nauWTa 25.04.23 Fmax, My 2441,4 N2 Toyku: 3 ~ 1
06beKT: 06BeKT 5 cepua TonwuHa, Mm: 393,2 CkopocTb, M/c: 4000.1 7

PucyHok 19 — lNone aTtpmnbyToB npoekTa

MNone aTtpmbyToB U pe3ynbTaToB CABUraemoe. B cnyyae anue-
HbIX HA3BaHMS NpoOeKTa N onucaHus 0bbekTa, YacTb OTobpaXkaeMbixX
napaMeTpoB CKpbiBaeTcd. [Ang ux otobpaXkeHns AO0CTaTOYHO CABU-
HyTb BCe none BneBo. [py HeobxoAMMOCTM, 3HAYEHME CKOPOCTU
3BYyKa B NnoJsie aTpnbyToB Ha TEKYLLEM 3KpaHe MOXHO U3MEHUTb. [1o-
C/leé U3MEHEHNS 3HAYEHNS CKOPOCTU, 3HAUYEHME PACYETHON TOLLMHBI
byaeT aBTOMaTM4YeCKM NepecynTaHo.

B cnyyae HeygadHoOro pesynbtaTta Nocne HaHeceHus yaapa, 3a-
MUCaHHBbIN Wav-(aina CMrHana MoXHO HEMEAJIEHHO yAanuTb, HaXa-
TUEM Ha KNnaBuwy «YaanuTb yaap>.

MNpu HaxkaTum Ha KHonky «CnekTtp P(F)», Ha aKpaH BM3yanusa-
LM BbIBOAMTCS rpaduK cnekTpanbHOM MAIOTHOCTU CUrHana B pabo-
yen nonoce yactot (puc. 20).
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= M3Mepe|-||,1ﬂ EHPOEKT DApqu l/_\’MamepeHuu @Peaynbrarbl -IéZ-CeTKa chranosku *

PYYHOM ABTO MpoekT: beToHHas nnuTa 25.04.23 Fmax, l'y: 2441,4 Ne Touku: 3 ~ T
06beKT: 06beKT 5 cepust TonumHa, MM: 393,2 CkopocTb, m/c: 4000.1 17
(O Curnan %
£1,0
(® Cnektp P(F) a |
= ‘
() Cnektp P(H) E 244140y,
=]
YcpefHeHue E 393,22MM
c
2 E 0.4+ | | | |
i i I
. T
= 00 | I
() 0 10 000 20 000 30 000 40 000 50 000 60 000
Y6parb NC S
YacTorTa, K'Yy,

Yaanutb yaap KommeHTapwuii:

® PyuHoit O AsTomaTuyeckuit 320 0
PucyHok 20 — DkpaH BbiBOAa rpaduka crnekTpanbHOW NIOTHOCTY

B paboueln nonoce 4acTtoT

MaKkCMMyM CrnekTpa Ha TeKyLLeM 3KpaHe COOTBETCTBYET MU3Me-
PEHHOM YacToTe P-BONMHbI B MCCieayeMOM MaTepuane. ns otobpa-
XXEHUS Ha rpaduke 3HayeHUss 3MEPEHHOM YacTOTbl U COOTBETCTBY-
OLLEMY BbIYMCIIEHHOMY 3HAYeHWIO TOJLWKUHBLI 06bekTa, HeobxoaAnMO
BblIOpaTb U KJIMKHYTb JIMHUIO CNEKTPa C MakKCMMasibHON aMMNIUTYA0MN.
[ns MakcMManbHOro ynobcrea BblbOpa pekoMeHAYyeTCs PacTAHYTb
rpaduk.

[Npy 3HAYNTENBLHOM KOMYECTBE BCMJIECKOB CrnekTpa (Hanpu-
mMep, B npuvMepe curHana n. 6.5.6.2), Mewatowmx ogHO3HAYHOMY
onpeaeneHnio TonNwWMHbl 0bbekTa, MOryT 6biTb MCNOAb30BaHbl A0-
NOSNIHUTENbHbIE WHCTPYMEeHTbl 06paboTkn curHana (ycpegHeHue,
®BY, nsbupartenbHast 06paboTka).

MNpu BKAOYEHUN ABMXKKA «YCpeaHeHue», npom3BoanTcs obpa-
60TKa M3MepPeHHOro cnrHasna no MeToAy CKO/b3sLero cpeaHero 3Ha-
YeHMS C MepPEMEHHbIM WaroM ycpeaHeHus (n), yctaHaBIMBAEMbIN B
HaCTPOMKAX KHOMKAMU <«<+>» N «=—>,

MNpu BKkAOYeHUN aBwmxka ®BY M ycTaHOBKE nopora 4acToThl
(pUNbTPa BbICOKMX YACTOT, Ha 3KpaHe BU3yanu3auun curHasa oTce-
KalTCs BCMIECKMN YacTOT CMEKTPa, PacrnosiOXXEHHbIE HUXE 3aAaHHOM
rpaHuLbl YacTOTbl MUNbLTPA.

Crapt
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[py cMeHe BuAa NpeacTaBfieHUsI MPU HaXXaTUM HA KHOMKY
«Cnektp P(H)», Ha aKpaH BM3yanu3auun BbIBOAUTCS rpaduk crnek-
TpanbHOM MJIOTHOCTM CUrHana B AManasoHe U3MepPSIEMbIX TOJILLMH
(puc. 21).

— V|3MepeHMf-| El‘lpoeKT DApqu bMamepeuun @Peaynb‘raﬂ:l -Ié:-CeTKa OYCTBHOBKM *
PYYHOMN ABTO MpoekT: beToHHas niuTa 25.04.23 Fmax, 'y 2441,4 N2 Touku: 3 ~ T
06bekT: 06BbEKT 5 cepus TonwwmHa, MM: 393,2 CkopocTb, m/c: 4000.1 7
() curnan E |
() Cnektp P(F) a Lo i
o
a 0,8
(® Cnextp P(H) = 2441,4Ty
o
YcpefHeHue E 06| i 393,22mMM
|
B:0-
G
302 AR
opi @ 2000y 202 ‘ n
(=N
§ 0'00 200 4 80
@ "
Y6parb NC g 00 600 0 1 0
TonwuHa, MM

Ypanutb yaap KoMMeHTapui:

= = Bbi6paTtb
Crapr ® PyuHoit () AsTomaTuyeckuit 320 0

PucyHok 21 — DkpaH BbiBoAa rpaduka cnekTpasnibHOM MAOTHOCTY
B AManasoHe n3MepsieMbIX TOSLLIMH

MakCMMyM CnekTpa Ha 3KpaHe, npu npoBeaceHNN U3MEPEHUS Ha
acanbTax unmM 6ETOHHBbIX MANTaX, COOTBETCTBYET MCKOMOW TOJLLMHE
obbekTa, ecnmn cobnoaeHb! YCII0BUS SKCMTyaTaUMOHHbIX OFPaHUYEHNN.

Ho B HEKOTOPbIX Cly4Yasix MMeeTcs HeobxoanMocTb Bblbopa nu-
HWW CreKkTpa C ApYyron amMmnanTyaoun, 6onee HA3KOM Mo OTHOLLEHUIO K
MaKCMManbHOMY 3Ha4eHuto (HanpuMep — Npu PacCc/IOeHUsIX UK Tpe-
wuHax). C 3TOM uenbld npomsBoanTCS BblI6Op Heobxoanmoro
BCMJ/IECKA CMEKTPaA, KIIMKOM MO HY>XXHOW JINHWN.

[padunK MOXHO nepeMellaTb Mo 3KpaHy CTaHAAPTHbIM Croco-
60oM, a Takxe MeHATb MacwTab ocen nNpu HEO6XOAMMOCTH, pa3Boas
N CMblKasi NasnbLpbl.

BbiCTpbIM BO3BpaT MacwiTaba LWKanabl B UCXOAHOE COCTOSIHME

NPOMN3BOANTCA KJSIMKOM MO NMUKTOrpaMme @,

Mocne Bbibopa HEO6XOANMOM NTIMHMKM CMEKTPa OHa NoACBEYMBa-
eTCs APYrMM LIBETOM U B BCMNJbIBAIOLLEM OKHE MOSBASIOTCS U3MEPEH-
Hble 3HauYeHWs 4YacToTbl M TOMWMHLL. [N noaTBepXaeHus Bblbopa
HY>XHOW NIMHUM HEOBX0AMMO HaXaTb Ha Knasuwy «BbibpaTb pe3ysb-
TaT». [locne 4ero, U3MEHSATCA COOTBETCTBYIOLLME 3HAYEHMS B Mone
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aTpubyTOB M pe3y/NbTaTOB M3MEPEHUN, a TaKXKe AaHHbIN pe3ynbTaT
nonagaeT B apXmMB COXPaHEHHbIX 3HAYEHWUN.

B cnyyae, ecnvn B HacTpovikax npoekTta 6bin BblibpaH Tum: «ce-
pVst U3MEPEHNA Ha MOBEPXHOCTU», B HMXKHEW YacCTW 3KpaHa BbIBO-
ASATCS KHOMKKW BblbOpa pexuma m3mMepeHun (py4yHor 1 aBToMaTtuye-
CKMIN) M KHOMKM PYYHOro BblbOpa HanpaBfieHns nepexoia Ha Heob-
XOOAUMYIO SIYEMKY KapTbl IpaHWL, pasfaena CroeB M3MEpEHHbIX TOJI-
wmH (noapobHee B n. 6.4.8).

KHonku ’ NO3BONAIOT NEPEXOAUTb OT OAHUX pe3ynbTa-
TOB M3MEPEHUN K APYrvMM, NPOM3BOMbLHO MepeMeLlasicb No Koopau-
HaTaM W3MEpPUTENIbHON CETKM B BEPTUKANbHOM HarnpaBiieHUK, a

KHOMK) Bl =20 - B FTOPU30HTA/IbHOM HarnpaB/IEHNN.

MNepemMelleHne Mexay pe3ynbTaTaMn U3MEPEHMK BO3MOXHO
TaKXXe C MOMOLblO BbibOpa HOMEpa KOHTPONbHON TOYKM B Mose aT-
pnbyToB 1 pesynbTaTtoB (puc. 22).

B 3TOM cnyyae nepexoa OT pe3ynbTata K pesynbTaTy Oyaer
NpOV3BOANTCS B NOCNEA0BATENbHOCTMW, 3alaHHOM NPUTOXXEHMEM NPU
(popMMpOBaHMM 3KpaHa BbiBOAA MPaHuWL pa3aena ClloeB N3MePEHHbIX
ToNwuH (3KpaH «CeTka»).

B cnyyae, koraa B HaCTpoMkax npoekTa 6bin BbibpaH TN npo-
ekTta «[pynna He CBSI3@HHbIX M3MEPEHUN», HOMEP TOYKM COOTBET-
CTBYET HOMEPY NMOC/IEA0BATENBLHOIO N3MEPEHMS B FPYMNe U3MEPEHWM.

— V|3MepeHMf-| Eﬂpoek'r DApqu bMamepeuun @Peaynb‘raml -I+:-Ce'rka OYCTaHOBKM *
PYYHOW ABTO 1 nnuTta 25.04.23 Fmax, 'y 24414 N ToY4Ku: 8 TO: 0,0 MKC

5 cepus TonwuHa, Mm: 393,2 CKOpOCTb, | t000.1  Tmax: 2046,0 Mkc

N
(_) CurHan

>
5+
(O cnekTp P(F) g 0 i c B
a 0,8
(® Cnektp P(H) E ' 2441,4Ty i
o
YcpefHeHue E 0,6-' - 393,22mMM =
(=]
B0 4
g Il 3
_00‘2. ! TR0 N | | | E
®BY ‘ 2000 y S | ‘
o
¥ 0'00 | 200 400 2 800
"
Y6parb NC g o ! 0
TonwuHa, MM 1
Ypanutb yaap KoMMmeHTapwi:

= o Bbi6paTb
Crapt @® Pyunon (O AsTomaTuyeckmii 320 0

PucyHok 22 — Bbibop HOMepa KOHTPOJIbHOW TOYKM
B nosie aTpubyToB U pe3ynbTaToB
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B cnyyae obcnenoBaHMst NPOTSXKEHHBIX MSIOCKONAPaniesbHbIX
KOHCTPYKUMIA MOJSIb30BaTENb MOXET BOCMOJSIb30BaTbC aBTOMaTU4e-
CKUM peXxXnuMoM noctobpaboTku curHana.

— ”3Mep_eH“ﬂ EI‘IpoeKT C]Apxua |/_Vuamepeuuu @Peaynb‘ranﬂ OYCTaHOBKu £ 100% J;
CnekTp-5_C001
PYUHOW  ABTO MpoekT: paHMTHas nauTa Fmax, ly: 31616,2 NeTouku: 1 ~
06bekT: H = 60MM, L = 295MM, V = 3950 m/c  Tonwmxa, MM: 60,0 CkopocTb, M/c: 391
() curnan
(® cnekTp P(F) 1.0
() CnekTp P(H) 08~

MpoeKTHas ToNWMHa, MM 0,6

il I
‘\ “
| H

04 'i

02

LI “ { ‘w‘ J‘ “;M;‘: ke .
0.0 1
"0 10000 20000 30000 40000 50000 60000 70000 80

CnekTpanbHasa nnoTHocTb P/Pmax

YacToTa, Ky,

60
Bb16
PucyHok 23
Ana 3Toro HeobxoAMMO NEPENTU Ha | MpoekTHas ToNLWMHE, MM

Bknagky «ABTO» 1 yka3aTb MPOEKTHYIO UK
OXXWAAEMYIO TONLWNHY 06beKTa KOHTPONS,

nocne 4yero NpUIoXKeHMe aBTOMaTUYECKM ONpeaenuT peasbHyo Ton-
LWMHY 06bekTa uim rnybuHy 3aneraHus gedekra (npu ero Hannunn).

60

6.4.8 OkpaH MeHI0 «CeTka»

[Mpn HaxaTum Ha nuKTorpaMMmy «CeTKa» B 30He 3arosioBKa
OKHa, OCYLLEeCTBNSETCA Nepexod Ha 3KpaH BblBOAA KapTbl rpaHuu
pa3sgena cnoeB U3MepeHHbIX TONWMH B 3aaHHbIX KOOpAMHaTax uc-
cregyemon noBepxHocTh (puc. 24).

Kapta dopMmupyeTcs C y4yeTOM MapaMeTpoB, 3adaHHbIX B
HacTpoMKax nNpoekTa: rabapuTHbIX pa3MepoB MCCIeayeEMON NOBEPX-
HOCTU U Pa3MEPOB SYEEK U3MEPUTENBHON CETKMN.

PacnonoyxeHune ntobon suenkn Ha KapTe onpeaenseTcs Havanb-
HbIMU rOpu30oHTaNbHbIMK (X) N BepTUKanbHbIMK (Y) KOOpAMHATaMu
NPAMOYrO/IbHOM SIYENKKM, NPUBSI3AaHHBIMU K BEPXHEMY NIEBOMY Y371y
AYENKMN.

B neBOM 4acTu 3KkpaHa pa3MeLLeHbI KHOMKK Bbibopa pexnMa ms-
MEPEHUN (PyYHOM M AaBTOMATMUYECKMI) M KHOMKKU Py4HOro BbibOpa
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HanpaB/eHMs Nepexoaa Ha HeobXoaMMYIO SYENKY KapTbl, C KOTOPOWM
OyayT HayaTbl N3MEpPEHNs Nnocne 3anycka npouecca No HaXkaTuio Ha
knasuwy «CrapT» (B OKHe «M3MepeHusi»). Bblbop HayanbHOM
SYENKN TaKXKE MOXET OblTb MPON3BEAEHO PYYHbIM KJIMKOM MasibLEM
Mo HeO6XoAMMOWN SUENKE.

Blnpoexr [JApxus l/_"MsMepeuun [ Pesynbratel -IéI-Ce'rxa OYmuosxu *

P 7 H, MM
® PyuHom i

0 50 100 150 200 250 300 350 400 450 500
O ABTOMaTU4ECKUH 0.9 AH
BEERRERRAREAE §..

50 792 ) 748 | 751 | 746 | 744 || 729 || 732 4 793 | 791
e 0'5 AH
0.4 AH

P 0.3 AH
0.2 AH

200 0.1 AH
Hmin

N1 X:0 Y:0 Fmax 'y 2319,34 TonuwuHa, MMm: 765,74 i, (]

PucyHoOK 24 — DKpaH BbiBOAa KapTbl FpaHuL, pa3fena C/ioes
N3MEPEHHbIX TOSLLMH

B py4yHOM pexmme un3MepeHun, AN nepexoja B coceaHue
SYENKN KapTbl MO OTHOLWIEHMIO K HAaYanbHON s4enke HeobxoanuMo uc-
MO/Ib30BaTb KHOMKM Nepexoaa.

B aBTOMaTM4yeCcKOM pexume U3MEPEHUU, NPOLIECC U3MEPEHUN
HauYMHAETCA C Ha4YaNbHOWM SYENKK, C HanpaBieHNeM nepexoaa B Co-
CeHIO S4YenKy AN HaHeCeHus Cneayrollero yaapa Bceraa CreBa
HanpaBO W CBEpXy BHM3. ANITOPUTM U3MEPEHWUN MO3BONSET MMOKUM
06pa3oM npoBeCT NOBTOPHbIE N3MEPEHUS B NOOON SUenKe KapTbl B
CNlyyae HeyaauyHbIX NEPBUYHbBIX U3MepeHusaX. [Npu NOBTOPHOM n3Me-
pEHUN B 4elKe pe3ysibTaT 0OHOBNSETCH Ha HOBBIMN.

B npaBoW 4acTu OKHa 3KpaHa pa3MeLleH CTONObMK C LIBETOBbIMU
rpaIMEHTaMN M3MEPEHHbIX 3HAa4YeHMn B syenkax. CrnipaBa OT CTON-
6uKka pasMeLleHbl FPaHUYHble 3HAUEHUSI U3MEPEHHbIX TNYyOuH.

OkpaluMBaHMe g4eeKk KapTbl NPOM3BOAUTCS C UCMONb30BAaHUEM
LIBETOBbIX MapKEPOB, KaXkAbl LIBET KOTOPbIX COOTBETCTBYET ONnpeae-
NEHHbIM FPAHUYHBIM 3HAYEHUSIM U3MEPEHHOW TOJLWMHBI. LiBeToBOE
OKpalMBaHNE si4YeeK MpOU3BOAMTCA C WMCMOSIb30BAHMEM MpUHLUMNG
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pa3aeneHust 3MepEeHHbIX TONLWWH Ha AECATb rpagauni. AnanasoHsbl
FPaHUYHbIX 3HAYEHUN AN KaXKAOW rpajauun LBeTa NpuBEAEHbl B
Tabnuue 3.

Tabnuua 3
N2 mapkepa LigeT y3na [PaHNYHbIE 3HAYEHUSI N3MEPEHHOW
LiBeTa TOJLLUMHbI B KOHTPOJIbHbIX Y3n1ax, MM
0 OTCYTCTBYET| B siyenke namepeHmne He NpoBOANIOCh
0,9 AH ... Hmax

0,8 AH ... 0,9 AH]
0,7 AH ... 0,8 AH]
0,6 AH ... 0,7 AH]
0,5 AH ... 0,6 AH]
0,4 AH ... 0,5 AH]
0,3 AH ... 0,4 AH]
0,2 AH ... 0,3 AH]
0,1 AH ... 0,2 AH]
10 Hmin ... 0,1 AH]

O N U WIN |-

AH = Hmax — Hmin, rae MakcmMmanbHoe 1 MUHUMAlbHOE 3Ha-
YeHus onpeaensioTCs U3 BCEro MaccMBa pe3ynbTaToOB U3MEPEHNN Te-
Kywiero npoekrta. 3HadyeHne AH onpeaenserca n M3MEHSETCd Nnpwu
Ka>XA,OM HOBOM COXPaHEHHOM pe3y/ibTaTe U3MEepPEeHUs.

MNpy KpaTKoBpeMeHHOM Kiunke (oaMHapHOM Tane) obnactu
KapTbl B MHTEPECYIOLLIEM OrnepaTopa MecTe, BHU3Y OKHa B CTPOKe pe-
3yNbTaTOB BbIBOAATCH 3HAYEHUS KOOPAMHAT Yy3/1a U COXPaHEHHble
3Ha4yeHud O/1s 3Toro ysna.

Mpy NBOMHOM K/IMKE B HY>XHOM MECTE KapTbl, OCYLLECTB/ISAETCS
nepexoa Ha 3KpaH pe3ynbTaTa eaAMHUYHOIro U3MepeHust B 3Ton obna-
CTW, BUA O0TObpaXkeHnst «CurHan».

CeTKy KapTbl MOXHO rnepeMeLlaTb No 3KpaHy CTaHAapTHbLIM CMo-
coboM (nepeTacknBaHMEM CETKU, YAEPXKMBas Nanew Ha 3KpaHe).

6.4.9 dkpaH MeHI0 «0 nporpaMmmMme»

Bbi30oB 3kpaHa «O nporpamMMme» MNpoOM3BOAUTCA W3 NTABHOIO
MEHI0.

Ha akpaH «O nporpamme» (puc. 25) BbIBOAATCS:

- HOpMaUMs 0 NpoM3BOAUTENE YCTPONCTBA, O6MEH AAHHBLIMY
C KOTOpbIM 06ecrneymBaeTcs C NOMOLLbIO JAHHOIO MPUSIOXKEHUS;

- aApec KOMNaHuu;
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- KOHTaKTbl KOMMaHWUu;
- HOMEP TEKYLLEN BEPCUN MPUOXKEHUS.

— O nporpamme

Blnpoexr [JApxus Ii’MaMepeva (@ Peaynbrarthi -IéI-CeTKa Q Ycranosku (B30 %
CnexkTp-5_B001

CnekTp-5

00O HIMM "HTepnpu6bop”

[onoBHo oduc:

454080, r. Yenss6uHck, yn. Bute6ckas 4, 11 nogbesg, 2 atax
www.interpribor.ru

Ten: 8-800-775-05-50

Mouta: service@interpribor.ru

Bepcua MO: v.1.0.15

PucyHok 25 — DkpaH MeHio «O nporpamme»

6.4.10 DkpaH MeHI0 «Bbixog>»

Bbixo4 13 NpunoXeHUs MOXET ObiTb OCYLLeCTB/IEH U3 Nb60ro
SKpaHa NPUI0XXeHUs, BbI3OBOM MeHI0 «BbIXo4» MaBHOMO MEHIO U aK-
TMBaLMEN COOTBETCTBYHOLLEN KOMaHAbI, U CTaHAAPTHLIM CNOCO60M
— CBOPA4YMBAHUEM MNPUOXEHNS U CMaxuMBaHWEM ero c pabouero
cTona.

MpunoxxeHune bygeT 3aKpbITO

6.4.11 PexoMmeHpauum npu paboTte C nn1aHLWETOM

MNpn paboTe C NpUNOXEHMEM WUCNOSb3YEeTCS TONIbKO FOPU30H-
TanbHasa opueHTaums aucnnes MNMnK. Ana ynobctea paboTbl OTKIIO-
4YnuTe aBTONOBOPOT M306paxkeHus MNnkK.

Ecnu aucnnen MnK oTkntounncs B npouecce paboTbl, BKAKOUNTE
€ro KPaTKOBPEMEHHbIM Ha)aTMeM KHOIMKMU nocne yero pa3sbno-
knpywte MnkK.

& BHumMmaHue! [Ins yctaHOBKM 6ecnpoBOAHON CBSI3M C
npnbopom ybeanTtech, 4To B MK akTMBMPOBAH BCTPOEHHbIM
Bluetooth-moaynb.
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6.5 MNopsiaok paboTbl C npubopom

6.5.1 lNoaroToBka K U3MEepeHUAM

MNepea Ha4anom N3MepeHnin HeobxoanMo Co3aaTb U3MEPUTESb-
HbI NpOeKT B npunoxenun ana MNnK, BbibpaTtb TUMN NpoeKTa, reo-
MEeTpUo 06beKTa, KOIPMULUNEHT OTParKeHUsSI N BBECTU 3HAYEHME n3-
MEPEHHOWN CKOPOCTW pacnpoCTpaHeHUs 3ByKa B MaTepuarne obbekTa.

Ansa uenen noadbopa HaCTPOEeK NapaMeTpPOB perucrpaumm nony-
YaeMbIX CUrHaNoB PeKOMeHAYeTCs Co34aTb WM UCNONb30BaTb Bpe-
MEHHbIA MPOEKT, aBTOMATU4YECKM CPOPMMPOBAHHBLIN MOCNe YCTa-
HOBKW MPUNOXEHUS.

Ha)kaTb Ha NUKTOrpaMMy «YCTaHOBKW» B 30HE 3arofloBKa TeKy-
LLIero OKHa, BBECTM HeObX0AMMbIE HAaCTPOMKKM MpoLecca 3anmcu Cur-
Hana B 3/IEKTPOHHBLIN 6110k npubopa (nopor cpabaTtbiBaHWUs, OIVHY
npeaBapuTENbHON 3annCK, KOIMYECTBO OTCYETOB B hOPMMPYEMOU
BbIOOpKE CMrHana) M HaXkaTb Ha KNaBuLy «3anucatb HAaCTPOUKN»,

MnK rotoB K namepeHunsM (puc. 26).

BHuMaHue! 3anncb HaCTpPOeK M 3arnyck U3MepeHUIn BO3MOXEH
TOMbKO Mocne coeanHeHns cMapTdoHa ¢ Npubopom.

3HayeHune rnopora cpabaTbiBaHNSA BUSET Ha YyYBCTBUTENIbHOCTb
AaTynka. MuMHMManbHOe 3HayeHue nopora cpabaTbiBaHMS COCTaB-
ngaet 5 MB.

—  W3mepenus

El‘lpoex'r DApqu Ii’“EMepeHMﬂ @PesyanaTbl *ycTaHOBKVI D31 % \’P

CnexTp-5_B001

—

lMpoekT: BeToHHana nnuta 25.04.23 Fmax, MNy: 2441,4 N2 Toyku: 3

Mopor cpa6aTbiBaHUS:
RS 06bekT: 06beKT 5 cepus TonwuHa, Mm: 393,2 CkopocTb, M/c: 4000.1 7

150 MB
lMpep3anucb 1024 2400
2200
3 om
Kon-Bo oTcyeToB: = 2000
2048 v g
Yéupatb INC 2 1800
=
£ 1600 .
=
<1400

1000 1100 1200 1300 1400
Bpems, MKc @

PUCyHOK 26 — DKpaH MeHIo «/3mepeHune». BBog napamMeTpoB
HACTPOWMKK npoLecca 3annucyn curHana

Mpy BbICOKOM YPOBHE MPOMBILLISIEHHBIX NOMeX (yaapoB v BUbpa-
LIMA) 3TO 3HAYEHUE HEOHXOAMMO YBENUUUTL AN NOYYEHUS
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CTabuNbHO 3arnncbiBaeMblX CUMHANO0B NPU KaXXAoM yaape MOJoTKa U
B OTCYTCTBMM JTIOXHbIX CpabaTbiBaHUN.

TunoBoe 3HauyeHne nopora cpabaTtbiBaHUs coctasnseT 150 MB.

BBOAuMOe 3HauyeHue npeaBaputenbHon 3anncn (Mpea3anucs)
pekoMeHayeTcs Bblbupatb 13 psaa 256, 512, 1024, 2048 oTcyeToB,
HO He 6oriee MosIoBMHBI OT YCTAaHOBIEHHOrO 0bLLero KonnyecTsa OT-
CYETOB. 3anncb BBEAEHHbIX 3HAYEHWA B NPUOOP OCYLLECTBNSETCS
KnaBuwen «3anncaTb HAaCTPOUKK».

Bbibop 60nbluMx 3Ha4YeHU napameTpa «[llpeasanncb» Mo3Bo-
NseT CKOMMNEHCMPOBATb YBendeHne AUCKPETHOCTM CreKkTpa curHana
npw nocneaytollen obpabotke (cm. n. 6.5.6.4). 3anyck npouecca m3-
MEPEHN NPOU3BOANTCS HaXkaTUeM Ha knasuwy «CtapTt».

[anee Bce n3amMepeHunsl NpoBOASTCA B aBTOMaTUYECKOM pexume
[0 MOMEHTa NPUHYAUTENIbHON OCTAHOBKM M3MEPEHUN MO HaXXaTuUo
Knasuwmn «Cron». 3anucb CUrHanoB Npu 3TOM NPOU3BOAUTCS aBTO-
MaTM4eCKN Npu KaxxaoM yaape v nNpu ycrioBMM NpeBbIeHns nopora
cpabaTbiBaHUS.

NHCTpYyMeHT yewpaec ‘@] B Frioke NapaMeTpoB perncrpauum
Npu akTMBaUMN MeHI0 «YCTaHOBKN» (puc. 26), no3sonseT ybpaTtb u3
3aMNncbIBAaEMOro CUrHana NoCTOSIHHYO COCTaBnsaowWwyo. Nocne BkAto-
YeHMs1 3TOro paspeLLeHns BO BCeX 3annCbiBaeMbIX CUrHanax rnocro-
SIHHas cocTaBnsowwasn byaet yaanatecsa (puc. 28). B 3anucbiBaeMblx
wav-CurHasax 3Ta CocTaBsiowas Takxke byaer oTCyTCTBOBaTb.

N3mMmepeHus

—] Blnpoexr [JApxue [~ WUamepenns [ Pesyncrarer &8 Yerawoskn (D31 % %
CnexkTp-5_B001

—

PYUHOW  ABTO MpoekT: beToHHas nnuTa 25.04.23 Fmax, MNy: 2441,4 Ne Touku: 3 ~
06bekT: 06beKT 5 cepus TonwuHa, MM: 393,2 CkopocTb, M/c: 4000.1 7

(® Curnan
() CnexkTp P(F) 2400
2200

om
= 2000
@

() CnekTp P(H)

YcpepHeHue

51800
8B 8. Ve

=
<
®BY 0 My 1400 I

1000 1100 1200 1300 1400
Bpewms, MKc @
YaanuTb yaap KoMmeHTapwii:
PUcyHOK 27 — DKpaH MeHIo «M3mMepeHne». 3anmcaHHbI CUrHar
[0 BKJIKOYEHUSI MHCTPYMeHTa «Ybupatb MNC»
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Knasuwa Ha 3KpaHe MeHI «/3MepeHnsa» no3Bo-
nseT yopaTtb NOCTOSAHHYIO COCTaBASAIOLLYO U3 3anMCaHHOrO CUrHana
B C/ly4ae, ecnu 3Ta coctaBnstowas bblia coxpaHeHa B 3anmncaHHOM
wav-CurHane.

EI‘IpoeKT DApqu [/_Vuamepeuun @PeayanaTbl QYCTaHoaKM 3% ?{i

=

PYYHOIA ABTO lMpoekT: beToHHasa nnuta 25.04.23 Fmax, Ny 2441,4 N Touyku: 3 ~
06beKT: 06bEKT 5 cepus TonuwwmHa, MM: 393,2 CkopocTb, M/c: 4000.1 T

CurHan
@ 800

() cnexTp P(F) . . ]
600 -

) CnekTp P(H
L p P(H) o

200

YcpepHeHve « @

0 -

&2
Amnnutyaa, MB

0 ry -200 ‘ : '
400} |
900 1000 1100 1200 1300 1400 1 500 @
Bpems, MKc
KomMMmeHTapuii:
o

PucyHok 28 — DkpaH MeHto «M3mMepeHne». 3anmcaHHbIA CUrHan
nocne BKAYEHUSI MHCTPYMeHTa «YbupaTb MNC»

BaxHo!

Bbibupaemoe konunuectso 2048 oTcyeToB B BblbOpKE COOTBET-
CTBYET nepuogy AUCKpeTu3aumm BHyTpeHHero AL anekTpoHHOro
6noka 4096 MKC M 4aCTOTHOMY WHTepBany 244 U, a KOINYECTBO
4096 oTCcYeTOB COOTBETCTBYET Nepuoay AnckpeTtusaumm 8192 MKc u
YaCTOTHOMY MHTepBany 122 'y u T.n. MeHbLUMN YaCTOTHbLIN UHTEp-
Ban obecneymBaeT 6osee TOUHOE M3MEpPEeHne 4YacToTbl N TONLUMHDI.
OAOHako ANunHY BbIGOpPKKU cneayeT BblIbMpaTh C Y4ETOM NONEpPeYHbIX
pa3mepoB 06pa3ua No OTHOLUEHWUIO K €ro TonAwwuHe. Ecnm MeHbwnm
MOMEpPEeYHbIN pa3Mep No KpanHen mMepe B 20 pa3 MpeBbIWAET TOS-
LLMHY, B HACTPOMKax MOXHO MCNonb30BaTb 4096 OTCYETOB.

ECnv MeHblUMIA nonepeYHbii pa3Mep HE MEHee YeM B AECATb
pa3 npeBbllaeT TOJIWKUHY, MOXHO ucnosnb3oBaTtb 2048 oTcyeToB.
[pn eLle MeHbLUMX MOnepeYHbIX pa3mepax obbekTa Heob6xoaMMOo nC-
nonb3oBaTb 6051€ee KOpoTkM nepuoa Bbibopkn. Ho 3TO NnpuBOAUT K
60nblUel HeonpeaeneHHOCTU B U3MEPEHUM TOMLLMHBI (Tabn. 4).
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Tabnnua 4 — PacyeTHble abCoNMoTHbIE NOrpeLHOCTX onpeaerne-
HUS TOJILUMHBI

T A6C. norpewHoCTN n3MepeHns TonwmHel (AH), MM
! N=1024 | N=2048 | N=4096 | N=8196 | N=16394
800 133,5 72,8 38,1 19,5 9,9
700 100,0 60,0 29,0 14,8 7,7
600 75,0 40,0 21,2 11,2 5,5
500 55,6 29,4 15,2 7,7 3,9
400 36,4 19,1 9,8 4,9 2,5
300 22,0 10,6 5,6 2,8 1,4
200 9,5 4,9 2,5 1,2 0,6
100 2,4 1,2 0,6 0,3 0,2

B Tabnvue npueeaeHbl pacyeTHble 3HaveHns npu V=3910 M/c

DTN OrpaHMyeHns HeobxoanMMo MCNO/b30BaTb A1 TOro, YToOLI
rapaHTUpOBaTb, YTO hOpMa CUrHana He BKOYAET MOAbI BUbpaumm,
KOTOpblE€ MOryT MOMeLaTb OMPEAESIEHNIO YaCTOTbl, OTPaXKaloLLEN
TONWMHY 06bekTa B aMNINTYQHOM CreKkTpe.

Mpn 06cneaoBaHnn 06BEKTOB GOJBLLON TOMLUMHBLI PEKOMEHAY-
eTCqd MCNosb30BaTb 6ONbLYID AJIMHY BbIOOPKKM, T.K. 3TO MO3BOMMUT
YMEHbLUUTb NMOrpeLHoCTb B onpeaeneHnn ToNwmHbl 06bekTa.

Tabnunua 5 — PacyeTHble OTHOCUTESNbHbIE NMOrPEewHOCTH orpe-
AeNeHNsA TONLWMHBI

H MM OTH. NorpewHoCcTn namepeHmns TonwmHel (6H), %
' N=1024 | N=2048 | N=4096 | N=8196 | N=16394
800 16,67 9,09 4,76 2,44 1,23
700 15 8 4,17 2,13 1,09
600 13 7,14 3,57 1,85 0,93
500 11,11 5,88 3,03 1,54 0,78
400 9,09 4,76 2,44 1,23 0,62
300 7,14 3,57 1,85 0,93 0,47
200 4,76 2,44 1,23 0,62 0,31
100 2,44 1,23 0,62 0,31 0,16

B Tabnuue npueegeHbl pacdeTHble 3HaveHus npu V=3910 M/c
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Ana nony4yeHus NpueMneMbiX NOrpeLIHOCTEN NPU N3MEPEHUSIX,
AnnHY Bbl6opkn 1024 nnn 2048 oTcyeToB pekoOMeHAYeTCs NCNOob30-
BaTb TONbKO MNPV U3MEPEHUSIX TOJMWKUH KOMOHH M 6anok C y4eToMm
orpaHMyeHuni no nonepeyHbiM pasmepam (H < 200 mM, npu N=1024
nH < 400 mm, npn N=2048).

Mpy NPUHATUN PELLEHNA O KOPPEKTHOCTU M3MeEpeHUiA Heobxo-
AMMO KOHTPOSIMPOBATb BbIMOSHEHWE ycnosus (Tabn. 6):

Fy
OFi

1
=%, ~.100% < 3%,
2N F, % %

(2)
rae

&r — OTHOCUTENbHAA NOrPeLIHOCTb BbIYUCIEHNS YacCTOoThl;

Fo— vactota auckpetmsauum (500000 I'y);

N — KOfIM4eCcTBO UCMOJIb3yeMbIX OTCUYETOB;

Fi — Tekyliee 3Ha4eHne N3MepeHHON YacToThbl.

Tabnuua 6 — PacyeTHble OTHOCUTENBbHbIE MOrPELIHOCTU U3Me-

PEHNA YaCTOThI

F Iy OTH. norpeLHoCcTn namepeHns 4Yactotel (6F), %

! N=1024 | N=2048 | N=4096 | N=8196 | N=16394
1464,8 > 3 >3 > 3 2,08 1,04
1709 - >3 > 3 1,79 0,89
1953,1 > 3 >3 > 3 1,56 0,78
2197,3 - > 3 2,78 1,39 0,69
2929,7 > 3 >3 2,08 1,04 0,52
3906,3 > 3 > 3 1,56 0,78 0,39
4150,4 - 2,94 1,47 0,74 0,37
8300,8 2,94 1,47 0,74 0,37 0,18
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6bITb onpeaeneHa. MNpu NpoBeaeHUM U3MEPEHW
<0,4 AH J

MOBEPXHOCTb AO/HKHbI ObITb CyXxon. Bubpaums KOHCTPYKLUKN 06beKTa

NpU U3MEPEHUSIX He AonyckaeTcs!

NP KOTOPOWM OYEHb TPYAHO [OCTUYb XOPOLIEr0 KOHTAaKTa

U

J

KOTOpPOM A0/MKHA
Ecnu ncnbiTatenbHas NoBEPXHOCTb 06/1a1aET CEPLE3HOM LLEPO-

XOBaTOCTbIO (rpybo TEKCTYypuUpOBaHHbIE UKW pUPEHbIE NOBEPXHO-

Pa3MecTuTe gaTymk 3N1EKTPOHHOro 610ka Ha 6E€TOHHON NoBepX-

3anycTuTe U3MepeHne, HaxkaTueM Ha knasuuy «CtapT» B Npw-
HOCTM UM NOBEPXHOCTU acdasnbTa B TOUKE, FAe AO/MKHA ObiTb M3Me-

6.5.3.1 MpoBeneHne UaMepeHun B py4HOM pexxmMe nocrtobpa-
noxxeHuun Ha lNnk.

YpanuTte rpsidb 1 Mycop € NOBEPXHOCTU KOHCTPYKLMK, TOMLWNHA
60TKU CUrHanoB

6.5.2 NMNoaroroBka UCNbiTaTe/N1IbHON NOBEPXHOCTHU

6.5.3 lNpoBeaeHne naMmepeHun

MOW HOMMHA/IbHOW TOJLLMHBI MIACTUHYATON KOHCTPYKUNN UITN KOH-

MeXay HAKOHEYHMKOM AaTyMKa 3/1EKTPOHHOro 6s10ka M AOPOXHbLIM
MOKPbLITUEM (MM MOBEPXHOCTbIO BETOHHOM KOHCTPYKLWUW), OTLUN-
ynTE NOBEPXHOCTb AN AOCTMXKEHNS XOPOLIEro KOHTaKTa.
pa3oM, YTobbl OH HAHOCKUN yAap Ha paccTosiHuK MeHee 0,4 oxunaae-
Tponunpyemoro cnost ot ocy gatumka (ASTM C1383 n. 13.2).

peHa TonwmHa (puc. 29). Pacnono)ure yaapHbI 3IEMEHT TaknM 06-

CTHh),
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3M1IEKTPOHHOro 6510Kka nNpubopa Npn N3MepeHusix
Ha>xMuTe Ha KHOMKY pa3pelleHust nepeaadn pesynbtata u3Me-

Ao

PucyHok 29 — OpueHTauma ygapHoro aneMeHTa u
PEHUN Ha KOpnyce 3M1EeKTPOHHOro



N0 06BbEKTY N3MEPEHUI MOSIOTKOM C YAAPHOMW FOI0BKOW COOTBETCTBY-
owero anametpa. OTNyCTUTE KHOMKY pa3pelleHusl nepepayun pe-
3ynbTaTa U3MEPEHUA AN UCKIIOYEHUS Nepeaayn pesynbTaTta u3me-
PEHWUIA OT CTy4anHOro cpabaTtbiBaHMS BUOPOAKyCTMUYECKOr0o AaTUMKa
3NEKTPOHHOro 6/10Kka Npu ero NeEpeMeELLEHNN Ha APYroe MecTo.

Bu3yanbHO OLEHUTE MOJTyYEHHbIA BPEMEHHON CUrHAN Ha Hanu-
YMe MOJE3HbIX COCTABMSAOWMX, NPUrOAHbLIX ANS AaNibHENLLEro aHa-
nunza. B cnyyae Hanmums 60/bLLIOrO KOMYECTBa C/TyHanHbIX BbIGpoCcoB
M3MEeHUTE Nopor cpabaTbiBaHMS B MapaMeTpax HAaCTPOMKM WM npoBe-
AnTe NOBTOPHOE M3MepeHme. Nocne 3aBepLueHns HeobxoanMbIX n3Me-
PEHUI HaXXMuTE Knaeuwy «Cton» B npunoxennn Ha MNnK (puc. 30).

B paMkax BpéMEeHHOro NpoekTa npousBeanTe Ceputo NPOBHbIX
yAapoOB B Py4YHOM pexume, npasBunbHO noaobpaB HACTPOMKKM Mpo-
Lecca perucrpaumm ans noslydeHus yCToM4mMBoM permcTpaumm cur-
Hana. Habniogas 3a ¢opmMoKr NonyyYeHHbIX CUrHanoB, Npy Heobxoau-
MOCTW noabepute KOAIPPUUNEHT yCpeaHEHUS N OLeHUTe Heobxoaum-
MOCTb NMPUMEHEHNS UbTPA BbICOKUX YacToT.

MpoBeanTe NpobHbIE yaapbl MONOTKaMKU C rofIoBKaMu pasnnd-
HbIX AMAMETPOB.

[lobenTecb Hanbonee npnemneMmoro pesysnbraTa.

Mocne nogbopa napamMeTpoB perucTpauun yaanute npobHble
yaapbl BO BPEMEHHOM MPOEKTE N NepenanTe B OCHOBHOM MPOEKT pe-
rmcTpauun.

Mpy NpoBeAEHNN N3MEPEHUIN HA MOBEPXHOCTM C H60OMbLIOW NJ1o-
Waabo U 60NbLIOM KONMYECTBE OXWAAEMbIX pe3ynbTaTOB M3Mepe-
HUA, B MeHI0 «[1poeKkT» co3aanTe U3MEPUTENbHbLIA MPOEKT, Bblbe-
puTe TN npoekTa «Cepusi M3MepeHUM Ha NOBEPXHOCTM» N 3adaunTe
ApYyrve napameTpbl NpoekTa (reoMeTpuo 06bekTa, war CeTkn, CKo-
pOCTb 3ByKa B MaTepuane). CoxpaHuUTE NPOEKT.

MepenanTe aBTOMATUUYECKUIA PEXUM U NMPUMEHUB BCE paHee MNo-
[06paHHble HAaCTPOWKN, MPOBEANTE CEPUID U3MEPEHNI.
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MN3mepeHus

— EI‘IpoeKT :IApxma b/Mamepeuml @Peaynb‘l‘arbl ‘:é:‘CETKa * Yeranoeku (D31 % ‘

PYYHOMN ABTO MpoekT: beToHHasa nniuTa 25.04.23 Fmax, 'y 2441,4 N Touku: 3 ~ T
06beKT: 06bEKT 5 cepus TonwmHa, MM: 393,2 CkopocTb, m/c: 4000.1 T
CurHan
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YaanuTb yaap KoMMeHTapwii:

Cron OquHoﬁ@ABTOMaTMHeCKMﬁ 320 0
PucyHok 30 — 3anncaHHbIM CUrHaN Nocne NpoBeAeHUS N3MEPEHUS
Mpy MHOXECTBEHHbIX M3MepeHusiX (Cepumn) Ha MNPOTAXKEHHOM
NoBepXHOCTN AN yaobctBa paboTbl peKOMeHAYETCS MCNONb30BaTb
MeHio «CeTka» (n.6.4.8).

Mpn NnpoBeAeHNN N3MEPEHNIN Ha 0ObEKTAX C Pa3/IMYHbIMU aKy-
CTUYECKMMM CBOMCTBaMM HEOOXOAMMO YYMTbIBaTb OMpeaesieHHble
OorpaHuyeHus no npeaenamM obHapy>xeHust Npyu UCNoNb30BaHUKN yaap-
HbIX 3N1EMEHTOB pa3IMYHOro anameTpa (Tabn. 7).

Tabnuua 7 — OrpaHuyeHuns no npeaenam obHapy»xeHus

YCcnoBus UCMbITaHWI Mpenensl obHapyXXeHus
AnameTtp| Bpema |Makc. | Makc. Mus. Muk. Muk. Mac.
ANVMHA | obHapyX. | rnybuHa | rnybuHa
lapa |KOHTaKTa| 4acT. | YacT.
BOJIHbI | pa3Mep | obHapyX. | obHapyX.
Di te Frmin Fmax )\min Lmin=)\min dmin=0-5)\min dmax=4)\min
[MmM] | [mkc] | [kMu]|[kfu]| [mm] | [MM] [MM] [MM]
4,5 194 8,2 | 654 | 61,9 62 31 247
8 34,4 4,5 136,34 110,1 110 55 440
15 64,5 1,2 |19,38| 206,4 220 110 881

B Tabnuue npueegeHbl pacyeTHble 3HaveHus npu V=4000 m/c
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6.5.3.2 V3mepeHusa B pexmume «ABTO»

B naHHOM pexume npunoxeHue Ha NnK, ncnonb3lysa oxmgaemoe
3HauYeHNe N3MepseMON TOJLWMHbLI 06beKTa, aBTOMaTMYecku noabu-
paeT 3HayeHus KodduuMeHTa yCpeaHeHUst U 4acToTbl punbTpa,
YTO B HEKOTOPbIX Cly4Yasx NO3BOJISET 3HAYMTENIbHO COKPaTUTb TPY-
[03aTpaThl Ha BbiNoAHeHMe obcnenoBaHns obbekTa.

[ns 3anycka u3MepeHur B AaHHOM pexume Heobxoaumo ne-
penTtn Ha BKNaaky «ABTO» Ha 3KkpaHe u3MmepeHus 1 B none «[1po-
eKTHas TOJLWMHa» yKa3aTb OXMAAEMYIO WM MPOEKTHYIO TOJILLNHY
obcneayemoro obbekTa. 3anyCTuTb NPOLECC N3MEPEHUS.

Bl npoexr [JApxue [~ Mamepenns [ggPesynsrater €& Yeranoskn E100 %

PYUHOW  ABTO MpoeKT: paHUTHasa nauTa Fmax, l'y: 31616,2 N2Touku: 1 ~
06beKT: H=60MM, L =295mMm, V =3950 m/c TonwwuHa, Mm: 60,0 CkopocTb, M/c: fﬁ
() curnan
(® CnekTp P(F) 1.0 ‘
() cnekTp P(H) 038 i

MpoeKTHas ToMWUHa, MM 0,6

04}

-
02 | I T T 1 |
{000 (000 L MO if || i ‘!“‘H;; all( lhe |

0.0 w ‘ il 1!‘\,“H|¢H!h;,Mw i \"i‘ﬁl‘.!:‘i? e

"0 170000 20000 30000 40000 50000 60000 70000 80Q
YacToTa, Ky,

CnekTtpanbHasa nnoTHocTb P/Pmax

60
Bb16
PucyHok 31 — DkpaH BbiBOAa rpaduka crnekTpaabHOW NMIOTHOCTY
curHana B pexume «ABTO»
Pe3ynbTaToOM M3MepeHus byaeT saBNsSTbCS YTOYHEHHOEe 3Haude-

HWe TOJIWWMHBbI 0bbeKkTa KOHTPOMA B CTPOKe pe3ysbTaToB WU [Ny-
6uHa 3aneraHng gedekTta B uccnegyeMom obbvekte (Mpu Hanmumn).

6.5.3.3 IamMepeHus B pexxume «PacyeT CKOpoOCTU»

T Pacser ciopocra D MeHio «PacyeT CKOpOCTM» BblI3blBa-
eTCs U3 FIaBHOr0 MEHIO HaXaTWeM Ha of-
HOMMEHHYIO CTPOKY.

Mepepn 3anyckoM M3MepeHuit Heobxo-
ANMO B TeKylleM okHe (B CTpoke napa-
5 Bomon METPOB KOHCTPYKLMM) BBECTU TOMLUMHY
06BbeKTa KOHTPOISI, NOMYYEHHYIO Npw

5
) < Mpu6op
%5 HacTpoiiku

()  Onporpamme

PucyHok 32
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HEenocpeaCTBEHHOM U3MEPEHMU U AMANA30H BO3MOXHbLIX CKOPOCTEWN
3BYKa B MaTepuane KOHCTPYKLUN.

— I?acqe'[ CRIPOCTH EI‘IpoeKT CJApxus b’ W3amepenus @PeayanaTbl OYCTGHOBKM £ 100 % ‘.'-f,'
CnexkTp-5_C001
Pe3yanaTb| n3MepeHus TO“LU,MHa, MM: Vmin, Mm/c: Vmax, m/c:
CKOpOCTH, M/C FeomeTpusa o6beKkTa 0 n o
3952.0 (m]
3936.8 ] 1.0
3982.5 (m]
3936.8 (m]
= 0,8+
3936.8 O ;

0,6

04
CpefHsAs CKOpoCTb, M/C
3949.0

OYynucTUTH

| |
‘ | \V \} {‘\
| A
0,0 Lt bibeotfh o JALERH HH
0 170000 20000 30000 40000 50000 60000 70000 800
YacTora, K'Yy,

0,2+

CnekTpanbHas nnoTHocTb P/Pmax

Cron

PucyHok 33 — DKpaH BbiBOAa rpadurka cnekTpanbHON MIOTHOCTY
CMrHana B pexume «PacyeT CKOpOCTu»

3anycTuTb U3MEPEHME HAXATMEM KHOIMKMU , HaHe-
CTW HE MeHee 5 y1apoB 1 OLIEHUTb NOBTOPSIEMOCTb M3MEPEHUI CKO-
pocTu. B cnyyae 3HaunTenbHbIX OTKIIOHEHUN OTAENbHBIX U3MEPEHNI
OT CPEeAHECTaTUCTUYECKOrO, 3TU U3MEPEHUs MOryT ObiTb YyaaneHsbl
HaXxaTMeM Ha kHonky O HanpoTWB pesynbTaTta KaXaoro u3 usmepe-
HUW Ccepun.

MonyyeHHoOe cpeaHee 3Ha4YeHWe CKOPOCTM MOXHO WMCMOJb30-
BaTb B KayecTBe MPOEKTHOro 3Ha4yeHWusl, 3a1aBaeMoro BpPY4YHYIO B
MEHIO MapaMeTPOB MPOEKTa, CO31aBAaEMOro ANns NocseayoLero ob-
CNeaoBaHMsa KOHCTPYKLNN,

6.5.4 NMpocMoTp N coxpaHeHue pe3y/IbTaTOB U3MEpPEHUH

[na npocMoTpa pe3ynbTaToB M3MepeHut B NtoH6OM COXpaHeH-
HOM MpPOEKTE CNeayeT NEPENTU Ha BKIaAKY «ApXuB>» 1 BblbpaTb He-
06X0AMMBIN MPOEKT KSIMKOM MO 3arofoBKy NpoekKTa.

MpocMoTpeTb pe3ynbTaTbl B TabNMYHOM BUAE U B C/lyYae Co-
MHEHUA B KaKOM-NM6GO MOSTy4YEHHOM pe3ynbTaTe U3MepeHus, ne-
PENTU Ha 3KpaH rpadmyecKon B1U3yanmsaLumn curHana.
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B cnyyae HeoAHO3HAYHOMO pe3ynbTaTa, NpU HaIMUYNMN HECKOSTb-
KX MaKCMMYMOB CMeKTpa, BblbpaTb OANH U3 HUX, AN KOTOPOro M3-
MEpPEHHOE 3HauyeHue TOSMLWKUHBbI Hanbonee 6M3KO K MPOEKTHON TOS-
nHe obbekTa. COXpaHUTb HOBbIN pe3y/bTarT.

6.5.5 OueHka pe3ynbTaToB

Mpy oueHKe NoAy4YeHHOro pesysbTaTa BaXKHO NpaBWUSIbHO Oue-
HUTb NOA6OpP HACTpoek Npu NpobHbIX yaapax.

C 3TOM LUenbio A0MKHA OUeHMBaTbCa hopMa CUrHana, nosyyae-
MOro nocsne Kakaoro npobHoro yaapa.

MonesHbi ANs AanbHEWLLEro aHann3a CUrHan Ao/MKeH coaep-
XaTb WYyMOnoaobHble, HU3KO- U BbICOKOYACTOTHbIE rAapMOHMYECKue
cocTasnsitowmne ¢ 60nbWON aMNAUTYAOM M HEe AO/MKEH coaepXxaTb
Cy4anHbix Bbibpocos (puc. 34, puc. 35).

3HayeHMs! BbIYMCIIEHHbIX 3HAYEHWUN YacTOTbl W TOJLMHbI
OOJHKHbI NeXaTb B AMana3oHe 3Ha4YeHUN, A0MYCTUMbIX MO YCII0BUSIM
N3MEPEHWUMN.
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PucyHok 34 — lNpuMep HEKOPPEKTHOro curHana
C Y/1a/TIEHHOM MOCTOSIHHOM COCTaBNSAOLLEN
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PucyHok 35 — lNpumep KoppekTHOro curHana

MpuMepbl CMrHANOB, NMOSTYYEHHbIX NPU NPOCTYKMBaHUN BETOH-
Horo Kyba ¢ pa3mepoM pebpa 100 mm.

1600
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-
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o
(=]

Bpems, mkc @

PucyHok 36 — BpeMeHHast XxapakTepuCcTuKa CUrHana,
O6bekT — Ky6 100 MM
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PucyHok 37 — CnekTpanbHas 4aCTOTHas XapakKTEPUCTMKA CMrHana
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PucyHok 38 — CnekTpasnbHasi 4acTOTHas XxapakKTepucTuka
CMrHana c oripeieNIeHNeM TOJILLNHBLI 0bbeKTa
N0 MakCUManbHOMY COOTHOLLIEHNIO P/Pmax

6.5.6 Mcnonb3zoBaHMe MHCTPYMEHTOB 06paboTku pe-
3y/1bTaTOB
6.5.6.1 YaaneHve noCcTosHHOW COCTaB/IAIOLLIEN

lcnonb3oBaHMe MexaHM3Ma yaaneHust NOCTOSIHHOW COCTaBNSAO-
LLeh B 3arNMCAHHOM CUrHaNe BO3MOXHO TOSIbKO B C/ly4ae Hanmuus
3TOM COCTaBNAOLWEN B 3aNMCaHHOM CUrHane. YaaneHue cocTaBnsio-

Lemn npon3BoANTCA MO HAXaTUO KiaBULLA .
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PucyHok 39 — MpuMep yaaneHms nocTosiHHOW COCTaB/AIOLLEN
6.5.6.2 YcpenHeHue curHana

Mpy Hannuumn B popMe CMrHana siIBHO BblpaxxeHHoM HY ornba-
owen, HeobxoanMMOo BKITIOUUTL YCpEeAHEHNE CUrHana u BbibpaTb KO-
appuumneHT B gnanasoHe N=2...10. SkcrnepuMeHTasibHbIM NyTeM no-
pobpatb N Takmm obpasom, ytobbl HY orubatowas 6bina Makcm-
MasibHO nojasJieHa.

HeobxoanMo yumnTbiBaTh, YTO MOC/E BK/IKOYEHUS paspeLleHns
ycpeaHeHus, B rpadmke cMrHana Ha sKkpaHe aBTOMaTU4ecKu yaans-
eTCs NOCTOsSIHHas coctaBnswowas. pun 3ToM, ecnn 3Ta COCTaBNSIO-
LA UMEeeTCs B 3anNMCaHHOM Wav-CUrHasne, OHa B HEM COXPaHSETCS.

Mpumep ynaneHns HY ornbarowien ns curHana, noayyYeHHOro

MNPV NPOCTYKMBaHMKM achanbTa C KOHTPOSIbHOM TOJILLMHON 72 MM.
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PucyHok 40 — M3Ha4yanbHbIM CUrHan Ao NPUMEHEHUS YCPEAHEHNS
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PucyHok 41 — CurHan ¢ npMMeHeHneM ycpegHeHns N=2
(O curnan
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PncyHok 42 — CnekTpanbHaa XxapakTepuctuka curHana
C onpegeneHueM TOMWKUHbI 06beKTa Mo MakCMManbHOMY COOTHOLLE-
HUto P/Pmax (Bna — nepBbii MakKCUMYM C/M/IOTHOCTK)

O CurHan
() cnextp P(F)

(® Cnektp P(H)
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PucyHok 43 — CnekTpasibHas XapakTepucTuka curHana
C onpeaeneHneM TosLWmMHbI 06beKkTa N0 MaKCMMasribHOMY COOTHOLLIe-
HUo P/Pmax (Bna — BTOPOM MakCMMyM C/NIOTHOCTW)
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6.5.6.3 Ncnonb3oBaHue ®BY

Ha cnekTpanbHOW xapakTepuctuke curHana (puc. 42) MOXHO
YBUAETb, YTO MAaKCMMYM CMEKTPasibHOM M/IOTHOCTM COOTBETCTBYET
BbIYMCIIEHHOWN ToNWwMHe acdanbta 641,56 MM. Ho 3TO 3HaueHne
HaXOAMTCS AasieKko 3a NpeaenoM NPoeKTHOro 3HavyeHns U npeaesoMm
«30paBoOro CMbIC/ia».

B AaHHOM cny4ae, ncnonb3oBaHMe GubTPa BbICOKMX YaCTOT C
nonocou cpesa 3500 Ny NO3BONSIET OTCEUb «JTOXHbIN» MAaKCUMYM
cnekTpa. [ocne npMMeHeHns hunbTpa ONPeaensieTcs HOBbI Mak-
CUMYM CneKTpanbHOM NNOoTHOCTK (puc. 44), COOTBETCTBYIOLLIMA TOSI-
LLMHe 76,66 MM, 4YTO 6/IM3KO NO 3HAYEHUIO K TOMWMHE KOHTPOSIb-
Horo obpasua (norpewwHoCcTb onpeaeneHus TonwmHbel 6,5 %).
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PucyHok 44 — CnekTpanbHasa XxapakTepucTuka CUrHana
C onpeaeneHneM ToNLWmMHbl 06beKTa MO0 MaKCMMasibHOMY
COooTHoweHuto P/Pmax n npumeHeHnem OBY
MNocne 3aBepuieHns 06paboTKM curHana asst COXpaHeEHUS! OKOH-
yaTesibHOro pe3ynbtata B NaMsT NpoekTa HeobxoaMMo Ha)kaTb Ha
Knasuwy «BblbpaTb pe3ynbTaT».

6.5.6.4 BblaeneHue yyacTka, coaepXallero nosae3Hbii CUrHaJl

Ecnv no ycnoBmsiM U3MepeHnin AoNyCKaeTCs CHMXXEHUE TOYHO-
CTU n3MepeHn (Kak npaBuno, 3To A0MyCTUMO NMpu OLEHKE 0O6bEKTOB
C HebonbWMMKU TOMLMHAMK), PaACTSIHUTE WCXOAHYID Auarpammy
(puc. 45) c uenblo BbIAENEHUS Yy4acTKa, coAaepXXallero Moe3HbIN
curHan.
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PucyHok 45 — icxoaHaa aMnnuMTyaHasa XapakTepucTuka
N3MEpPEHHOIro CUrHana
Mpu 3TOM, ANS yBENNYEHUs CNeKTPasibHOro paspelueHus obs-
3aTeNIbHO 3axBaTUTE BeCb HayalbHblA Y4Y4aCTOK BPEMEHHOW Aua-
rpammbl (puc. 46). HaxkmMuTe Ha Knasuwy «BbibpaTb y4acToK».
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PUCyHOK 46 — 3axBayeHHbIN Y4aCTOK BPEMEHHOW AnarpaMMmbl

MNpunoxeHue Ha cMapTdoHe npousBeaeT obpaboTky BblibpaH-
HOro y4acTka aMnauTyAHO-BPEMEHHOW AuarpaMMbl MO anropuTMy
ANcKpeTHoro npeobpasoBaHns Oypbe (AMNd) ¢ BbIBOAOM Ha COOTBET-
CTBYIOLLME 3KpaHbl CMEKTPasibHbIX XapaKTepUCTUK, ornpeaeneHHble
ANS AaHHOIMO LENEBOro yyacTka, U Npou3BeaeT aBTOMaTUYECKOE Bbl-

YMNCNEHMS YaCTOTbl M TOMLWMHBI AN AOMUHUPYIOLWEN MOAbl CNEeKTpa
(puc. 47).
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O06beKT: Acpanbt H74 V3100 TonwmHa, MMm: 677,2 CkopocTb, M/c: 3100.0 Tmax: 587,
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CnekTpanbHaa nnoTHocTb P/Pmax

PucyHok 47 — CnekTpasibHas XapakTepucTuka 3axsavyeHHoOro
y4yacTKa BPEMEHHOW Anarpammsl

BHUMAHME!

B cBs13n C TeM, 4TO BpeMsi Heobxoammoe ans ANd cywecTBeHHO
npesblaeT BpeMsi Heobxoaumoe aAns 6bICTporo npeobpa3oBaHus
®ypbe (BIN®d), ncnonb3oBaHMe BpeMeHHOro y4yactka curHana 6osb-
LLOW ANNTENBHOCTM MOXET NPUBECTU K 3HAUMTENbHbBIM 334epXXKaM B
OTOBpaXKeHNN CNEKTPOrpamMMbl.

MNpy HeobxoAMMOCTW, 3HAYeHWe CheKTPanbHOro MakKCMMyMa
MOX>XHO U3MEHNTb BPY4HYIO BbIODOPOM COOTBETCTBYIOLLEN JIMHWUM CMNEK-
Tpa U COXpPaHEHWEM pe3ysibTaTa Npu HaXKaTun Ha KnasuLly «BelibpaTb
pesynbTar».

Kak BMAHO M3 pucyHKa 47 ans obpasua acdanbTa M3BECTHOM
TOJNILWKUHBI B 74 MM, BblYMCNIEHHOE MPUIOXKEHNEM 3HaYeHne 677,2 MM
HaxoAMTCa 3a MnpeaenaMmym «34paBoro CMbicna». Bua nonyvyeHHon
CMeKTporpaMmbl MNO3BOMISET CyAUTb O TOM, YTO B AaHHOM Clly4yae
HeobxoAuMO MNPUMEHUTb AOMOSIHUTENbHbIE WHCTPYMEHTbI 0bpa-
60TKMN.

Nocne ncnonb3oBaHUa GUNbTpa BbICOKMX YacToT (PBY) ¢ ua-
cToTou cpe3a 10 kI B cnekTporpamMme BbIAENAETCS MCKOMasi COCTaB-
nawowgas (puc. 48).
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PncyHok 48 — CnekTpanbHas XapakTepuctmka 3axBadeHHOro
y4yacTKa BPEMEHHOW AnarpaMmbl nocne npumeHenns ®BY 10 kly

HaxaTtneMm Ha knasuwy «BblbpaTb pe3ynbtaTt» Npou3BoanTCS
3aM€eHa BbIYNC/IEHHOWN TOJLLMHBI B UTOrOBOM pe3ysibTaTte (puc. 49).

Kpome Toro, 3To 3Ha4deHne COXpaHsSeTCs 1 B 3arosioBKe yaapa B
CMUCKe yaapoB N3MepuTenbHOro rnpoekta (akpaH «Apxme»/Yaapsbl).
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PucyHok 49 — UToroBasi cnekTpanbHasi xapaktepuctmka P(H)
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6.6 NpencraBneHne pes3ynbTaToB UCMbITAHUN

[Tocne NnonHoro 3aBepLUeHns UCNbITaHUK onepaTopy npeaocTas-
NAAETCA BO3MOXHOCTb ChOPMUPOBATL NPOTOKO UCMbITaHUN B op-
mMaTe PDF, Ansi BO3MOXHOCTM €ro JanbHENLLEN pacneyaTku Ha KOM-
NblOTEPE UM NEPECHINIKE 3NIEKTPOHHON No4vTon. KoMaHaa akcnopTa
NpOTOKOMA Pe3yNbTaToB UCMbITaHUA «IKCNopT B pdf» Bbi3biBaeTCs
N3 BNOXXEHHOIO MEHIO 3arofI0BKOB apXmBoB npoueccoB (n.6.4.6).

MNpoTokon coxpaHseTcs B nanke Spectr5/Archive/ ¢ nmeHem:
Otuer_A4 MM_ITTT_Y4_MM_00.pdf.

B npoTokon ucnbiTaHnin BKOYEHa creaytowas MHhopMaums:

e HacTpownku n napameTpbl N3MEPUTENBHOIO NMPOEKTa:

1) nata n BpeMs co34aHust U3MepUTENbHOro NPOEKTa;

2) Mg (Ha3BaHME) U3MEepPUTESIbHOIO NPOEKTa;

3) TMN N3MEepPUTENBLHOIO NpoeKkTa (cepus N3MEPEHNN Ha NOBEPX-
HOCTM WM rpynna He CBSI3aHHbIX U3MEPEHUN;

4) reomeTpust obbekTa (cedeHne NCnbITyeMoro obbekTa —
KBaapaT, UAIMHAP, NAUTa UNn 06BbEKT C KOHTPObHbIM 06pa3LoM mns-
BECTHOM TOJLLMHbI);

5) Koa(pPurUmneHT oTpaxkeHus (2 unn 4);

6) CKOpPOCTb 3BYyKa B MaTtepuasne obbekTa;

7) AnnHa obbekTa no ropmsoHTanu (Lx);

8) AnuHa obbvekTa no Beptukanu (Ly);

9) LLar ceTkn no ocun X;

10) LWar ceTkn no ocn Y;

11) HanmeHoBaHMe opraHM3aunn, NPOBOAMBLLEN U3MEPEHUS;

12) ®NO onepaTopa, NPOBOAMBLLEIO UCMbITAHUS.

e Pe3ynbTaThbl UCMbITaHUWA B TaBNMYHOM BUAE;

e KapTa pacnpeneneHus ToNwWmH obbeKkTa B MecTax HaHeceHus
KOHTPOJIbHbIX YAAPOB.

dopMa NpoTOKONa UCMbITaHUA NPUBEAEHA B MPUIIOXEHUM A.

7 TEXHUWYECKOE OBCJ1Y)XUBAHUE

7.1 Tpnbop TpebyeT akKkypaTHOro n 6epexxHoro obpalleHus
ANa obecneyeHns 3asiBIEHHbIX TEXHUYECKNX XapaKTEPUCTUK.

7.2 Mpnbop HeobxoamMo coaepxaTb B 4MCTOTe, obeperatb OT
NageHnn, yaapoB, BUbpaUun, nbiiv n cbipocTu. MNepruoandeckn, He
pexke 0AHOro pasa B 6 MecsaueB, yaanaTb Mbl/lb CyXON U YNCTOU dna-
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HENblO U NPOU3BOAWTbL BU3YyaslbHbI OCMOTP BCEX 3/IEMEHTOB MpU-
6opa, yoenas ocoboe BHMMaHMe OTCYTCTBUIO MPS3U B pa3bemax, oT-
CYTCTBUIO NMOBPEXAEHMI KOpPMyca 3NeKTPOHHOro 6510kKa.

& BHuMaHue! He ponyckaeTcs npov3BOAMTbL HaKENKY
TPAHCNOPTHBIX U MHbIX 3TUKETOK Ha KOPMyC 3M1EKTPOHHOro
6noka npubopa u MNnK.

7.3 Tpu 3aBeplIeHNN MU3MEPEHUA Mpubop HEOOXOAUMO O4un-
CTUTb OT MblN, FPA3N, YACTUL, TPYHTa U T.MN. C MOMOLLbBIO BIAXKHOr0
KyCKa TKaHW. TBepAble 3arpsA3HeHns HeobxoaMMo yaansatb C MOMO-
b0 cnnpTa unm 6eH3nHoBOro pacteopa. Cneabl opraHMYeckux 3a-
FPS3HEHWMM YyAANnsATb NpM MOMOLUM OYMLLAIOWEro aspo30ssi, Hanpwu-
mep, Cramolin Contact CLEANER.

/7.4 [Na CHWXXEeHUs pacxoda 3HEeprum BCTPOEHHOro 3/1EMEHTA
nuTaHns, pekoMeHayetcs Ob npubopa BKIOYaTb HENnocpeaCcTBEHHO
nepea HavasnoM perucTpaumm n OTKIIYaTb Cpasy Mnocne BblMosHe-
HUSt U3MEPEHWI.

7.5 AkkymynaTopHas 6atapes NnK gocratoyHo 6bICTpo paspsi-
XXaeTcs B pexunme oxunaaHus. CKOpoCTb paspsiia akKKyMynsiTOPHOW
6aTapen 3aBUCUT OT KOIMYECTBA 3anyLUEHHbIX NPWUIOXEHWI, BKIIO-
YeHHOro aucnnes.

[Ans 3KOHOMWUK 3apana pekoMeHayeTcs:

1) He 3anyckaTb Ha MK npunoXxeHnss N He BK/IOYATb MOAYU
(Wi-Fi u 1.4.), kpome moayns Bluetooth, Heobxoanmoro ansa cBa3u C
3/1EeKTPOHHbLIM 6/10KOM;

2) B Cnydae nepepbiBa B paboTe C 3NeKTPOHHbIM 6/I0KOM Bbl-
KoYaTb gucnnen (HaxaTmeM kHomku «O» Ha MnK);

3) Npy onuTeNnbLHOM nepepbise B paboTe, a TakxXe Npu TpaHC-
NOPTUPOBKE WM XPaHEHUN PEeKOMEHAYEeTCA MOJIHOCTbIO BbIKHOYATb
MnkK.

/.6 Ecnn TnK He pearvpyeT Ha KHOMKY BKIOYEHUS MUTaHKUSA
NN BbIKNKOYAETCA Cpa3y MNocse BKKYEHUS, 3apsaTe ero akkyMmy-
NATOPp.

7.7 MNepen HayanoM MpoBEAEHUSI U3MEPEHUN YOEeaUTbLCS, YTO
aKKyMynsiTopHasi 6aTapesi a/1eKTpoHHOro 6/10ka npnbopa NOHOCTLIO
3apskeHa, BO u3bexaHue OCTaHOBKM M3MEPEHUN BO BpeMsl 3any-
LLIEHHOrO NMpoLecca N3MEPEHUN.
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Ecnn npu HaxaTum Ha KHOMKy npubopa (Mnm B npouecce pa-
60Tbl) KpacHbI CBETOAMOA BK/OYaeTcs 1 pa3 B cekyHay, npubop
NHOVMUMPYET, YTO 3M1IEMEHT MUTAHUS Pa3pskeH U aKKYMYISTOPHYIO
6aTtapeto HeobxoanMo 3apsaanTb.

Moakntounte Npubop Yepes NnocTaBisieMoe 3apsiAHOe YCTPOU-
CTBO K CeTu HanpsbkeHueM 220 B, K paboTatoleMy KOMMNboTepy Ka-
6enem USB vnn 610Ky aBTOHOMHOIO NUTaHUS. 3apsg akkymynsTopa
HaYHETCS aBTOMaTM4Yeckn. [JonyckaeTcs Ncnonb3oBaHue npubopa no
Ha3HA4YE€HUIO BO BPEMS 3apsiia BCTPOEHHOW aKKyMynsTopHown 6ata-
peun 371eKTPOHHOro 6510ka OT 6,10ka aBTOHOMHOIO MUTAHUS.

& BHuMaHume! 3anpelaercs Npon3BoanTb 3apsid akKyMy-
NSATOPa C NOMOLLbIO 3apSAHOIO YCTPOMCTBA, HE BXOASLLErO B
KOMMJIEKT MOCTaBKM!.

NpuMedyaHue

MNpy AOCTMXKEHUN YPOBHSA pa3psida akkymynstopa 6nm3Koro K
KpuTnyeckomy 3b npubopa ocTtaHasnMBaeT rnpouecc obMeHa AaH-
HbiMK C K.

7.8 Mpubop aBnSETCS COXKHLIM TEXHUYECKUM U3AENTUEM N HE
NoANIEXNT CaMOCTOSATENBHOMY PeMOHTY. [Mpn BCcex BUAax Hencnpas-
HOCTEN HeobXoaAMMO 06paTUTLCS K U3rOTOBUTESIO.

8 MAPKUPOBKA U NJIOMBUPOBAHMUE

8.1 MapkupoBka npubopa CoaepXuT:

- TOBAPHbIM 3HAK NpeanpuUATUS-U3roTOBUTENS;

- YCNnoBHOe 0603HaveHne npnbopa;

- 3aBO/ICKOV HOMep npubopa;

- roA Bbinycka.

8.2 Ha npubop, npolweawmni npueMo-caaTovyHble UCMbITaHus
CTaBSAT NoMOy.

9 YINNAKOBKA

Ansa obecneueHns COXxpaHHOCTM Npubopa 1 KoMMNeKkTa npuHaa-
NEXHOCTEN NpPU TPaAHCNOPTUPOBAHUM TMPUMEHSETCA YKNAA0UHbIN
KEeMC Co CpeacTBaMM aMOpTM3aLMM U3 MOPOJIOHA, KaTeropus yna-
koBku KY-1 no NOCT 23170. 2kcnnyaTaunoHHas AOKYMeHTauus yna-
KOBaHa B MAaKeT, U3roTOB/IEHHbINA N3 NONNITUIEHOBOM NNeHKN. Map-
KMPOBKa YNakoBKN npounssoautcsa B cootBeTcTeum ¢ FOCT 14192,
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10 NPABWUJ1A TPAHCIMOPTUPOBAHUA U XPAHEHUSA

10.1 TpaHcnopTnpoBaHMe NpubopoB AOMKHO OCYLLECTBSATLCS
B YNaKOBAaHHOM BuAe NtoObIM KpbITbIM BMAOM TpaHcrnopTa (aBua-
TPaHCMOPTOM - B OTar/IMBaeMbIX repMeTU3NPOBaHHbIX OTCeKax) B CO-
OTBETCTBUM C MpaBWIaMM MNEPEBO30OK IPy30B, AENCTBYHOLWMMU Ha
AaHHOM BMAE TpaHCropTa.

10.2 PaccTtaHoBKa U KpenneHue AWwmnKos ¢ npubopamun B TpaHc-
NMOPTHbIX CPeACTBaX AO/KHbI MCKNKOYaTb BO3MOXHOCTb UX CMELLEeHNSA
W yaapos Apyr O Apyra.

10.3 MMorpy304HO-pasrpy3o4yHble paboTbl AOMKHbI OCYLLECTB-
NATbCA B COOTBETCTBMM C TPAHCMOPTHOM MapKMpPOBKOM MO
FOCT 14192.

10.4 TeMnepaTypHble YyCNOBUS TPAHCNOPTUPOBAHUS NpubopoB
oT MuHyc 20 °C go nntoc 45 °C.

10.5 YnakoBaHHble npubopbl AOMKHBI XPaHUTLCS B YCIOBUSX,
ycTaHoBneHHbIx gng rpynnbl 1 no FOCT 15150.

11 YTUIN3ALUNA

CneumanbHbIX Mep ANs YTUIM3aLuuMnm MaTepuanoB U KOMMIEKTY-
OLUMX D/IEMEHTOB, BXOAALMX B COCTaB Npubopa, KpoMe NUTUEBLIX
aKKYMyNsiTOpOB, He TpebyeTcsi, TaK KaK OTCYTCTBYIOT BELLECTBa,
NpeacTaBAsiolmMe ONacHOCTb ANS XU3HW, 340POBbS NIOAEN N OKPY-
XaloLLen cpeabl Nocne OKOHYaHUsi Cpoka Cryobl.

JINTNEBblE aKKYMYNATOPHblE 6aTapen yTUIU3UPYIOT B YCTaHOB-
NNIEHHOM MOPSAKE.
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12 TAPAHTUWHBIE OBA3ATEJ/IbCTBA

12.1 lNpeanpuatve-n3roToBuUTENb FapaHTUPYET COOTBETCTBUE
BbIMYCKaeMbIX NpubopoB TPebOBaHWSAM TEXHUYECKMX YCNoBWUW. [a-
PaHTUMHBIN CPOK - 18 MecsLeB ¢ MOMEHTa npoaaxu npubopa.

12.2 MNpeanpusatne-m3roToBuTeNb 0643yeTcs B TedeHne rapaH-
TMWNHOIO CpokKa 6€3B03ME34AHO NPOM3BOAUTL PEMOHT Mpubopa, ecnu
OH BbINJET M3 CTPOS.

12.3 MapaHTUnHOE 06CNy)XMBaHME OCYLLECTBNSETCS B MECTE
HaxoXaeHnsa npeanpuatua-nsrotosmtend. Cpok rapaHTUmM Ha npu-
6op yBenMUMBaETCa Ha BpeMs ero HaxoXXAeHUsl B PEMOHTE.

N3penne npeabsiBNSETCS B rapaHTUMHBLIN PEMOHT B ClieayoLLEN
KOMMMEKTAUUN: INEKTPOHHbIN 6110k npubopa «CrNEKTP-5», nnak-
LUETHbIA KOMMbIOTEP C YCTAHOBJIEHHBIM MPUNOXEHNEM, Habop MOSOT-
KOB (C AMaMeTpaMun KpyribiX rosnosok 4.5, 8 n 15 MM), pykoBoACTBO
no akcnnyaTaumn HKUIM.408465.100 P3, kewnc, TpaHCNoOpTHas yna-
KOBKa, obecrneunsaroLas COXpaHHOCTb U HaA1exallyro TpaHCnopTu-
poBKYy 060pyaoBaHUS.

& | BHuMaHue! O6opyaoBaHue anst rapaHTUMHOIO PEMOHTA
AO/MKHO BbITb NpeaoCcTaB/ieHO B YNCTOM BUAE.

12.4 Cpok npoBeAeHNst pEMOHTHbIX paboT - 30 paboumnx aHemn c
MOMEHTa nosiyyeHns rnpnbopa npeanpusTMemM-n3roToBUTENEM.

12.5 Cpok 3ameHbl npubopa - 30 pabounx AHEN C MOMEHTaA Mno-
ny4vyeHus npubopa npeanpuaTMeM-m3roToBuTeieM. 3aMeHa npou3Bo-
AWTCS NPU HaM4mMn CyLLEeCTBEHHOro HepgocTaTka (CTOMMOCTb YCTpa-
HEeHWA HeQoCTaTKOB paBHa uMnn npesblwaeT 70 % OT CTOMMOCTU TO-
Bapa), a TakXke Npu MNOBTOPHOM MposiBfieHMN AedeKTa Mnocne ero
YyCTPaHeHus.

12.6 HepononyyeHHass B CBS3M C HeMCNpaBHOCTbIO Npubopa
NpubbINb, TPAHCMOPTHbLIE PacxoAbl, @ TaKXKe KOCBEHHble pacXodbl U
ybbITKM HE noanexat BO3MELLEHMIO.

12.7 FapaHTNA He paCcnpoCTPaHSAETCS Ha:

- NNAHLWETHbIA KOMMNbIOTEP;

- INTUEBbIE aKKYMYNSATOPbI;

- 610K @aBTOHOMHOIO NUTaHUS, 3apsiAHOE YCTPOUCTBO;

- BbICTpOM3HALLMBAIOLWMECS 3an4acTh U KoMnnekTyowmue (co-
eANHUTEeNbHble Kabenn, pasbémbl 1 T.M.);

- pacxoaHble MaTepuanbl (KapTbl NAMATA U T.11.).
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12.8 MapaHTUHbIE 063aTENLCTBA TEPSOT CUMY, ECIN:

- NMeIOTCH cneabl BCKpbITUS (pa3bopkun), HapylleHa 3aBoACKas
naomba;

- Npubop noaseprancs MexaHW4YeckuMm, TensoBbiIM WU aTMO-
chepHbIM BO3AENCTBUAM;

- NpMbop BbILWEN U3 CTPOS M3-3a NoNaaaHUs BHYTPb NOCTOPOH-
HUX NMPEeAMETOB, XXWAKOCTEN, arPeCCMBHbIX Cpea,;

- Ha Npubope yaaneH, CTepT, He YNTAETCS UKW U3MEHEH 3aBOA-
CKOW HOMEp.

12.9 MapaHTUNHBIN PEMOHT Npubopa OCYLLIECTBASIET Npeanpus-
Tne-usrotosutenb OO0 HIMM «UHTepnpnbop»: 454080, YenabuHck,
a/a 12771, 6ecnnaTtHble 3BOHKM o Poccun 8-800-775-05-50, Ten.
(351) 729-88-85.

13 HOPMATUBHbDIE CCbIJIKHN

B HacTosiweM PD ucnonb30BaHbl CChIIKM Ha cneaylowme CTaH-
AapThbl:

FOCT 12.2.007.0-75 WN3penusa anekTpoTexHudeckmne. Obwime Tpe-
6oBaHMsa 6e30MacHOCTH.

FOCT 14192-96 MapkupoBKa rpy30B.

FOCT 15150-69 MawwmHbl, npubopsbl 1 apyrue TeXHUYeckue nsae-
nvsi. IcnonHenns ans pasnuyHbIX KIMMaTUYeckux panMoHoB. KaTtero-
pyUn, YCNOBUS 3KCMyaTaunn, XpaHeHUst U TPAHCNOPTUPOBAHNS B YacTu
BO3AENCTBUS KNMMATUYECKNX (PAaKTOPOB BHELUHEN CPeab.

FOCT P 52931-2008 MNpurbopbl KOHTPONSA U peryinmpoBaHns Tex-
Honorndecknx npoueccos. Obme TeXHUYECKMe yCoBus.

FOCT P 71733-2024 CtpouTenbHble paboTbl U TUMOBbIE TEXHO-
nornyeckume npoueccbl. KOHTpob KayecTBa CKpbITbIX paboT reodu-
3M4eCKMMM METOAaMM Mpu CTPOUTENBLCTBE MOA3EMHbIX 06EKTOB.

ASTM C1383-15 CtaHaapTHbIN METOA MUCMbITaHWUIA AN U3MEPEHUS
CKOPOCTW P-BOSHbI U TONLWWHBI 6ETOHHbLIX MJIUT METOAOM YAAPHOIO 3X0-
Metoaa (Standard Test Method for Measuring the P-Wave Speed and
the Thickness of Concrete Plates Using the Impact-Echo Method).
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14 KOMIVJIEKTHOCTb

DNEeKTPOHHbIN 610K Npubopa AMAarHOCTUKMN 3NEMEHTOB

CTPOUTENBbHbIX KOHCTPYKLUN U AOPOXKHbBIX NMOKPbITUN 1
«ClMEKTP-5», wr.

MNaHLETHBIN KOMMNbIOTEP C ONEPaLMOHHON CUCTEMON

1%
«AHOpoua» N YCTAHOB/IEHHBIM MPUIOXKEHUEM, LUT.

Habop MonoTkoB (C AnaMeTpamMu KpyribiX rosioBok 4.5, 8 1
15 MM), KOMMNeKT

3apsiaHoe ycTpounctso USB (2A), wr.

Kabenb USB-A-mini B, wrT.

Kabenb USB-A-USB-type C, wr.

3awnTHOM Yexon (noaBecHas paMka) ANs NNAHLLIETHOMOo
KOMMblOTepa, LWT.

PykoBoacTteo no akcrnnyaTtaumm HKNIM.408465.100 P3, aks. 1

B1OK @BTOHOMHOIO MUTaHUS, LT, 1%*

Kewnc, wr. 1

* B KOMNNEKTE: ynakoBKa, PyKOBOACTBO Mosib3oBaTens (rapaHTUNHBIN TasoH,
nacnopT)
** Mo 3aka3sy
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NMPUNOXXEHUE A
NMpoOTOKON UCNbITAHNUMN

Hacmpoliku u napamempbl uaMepumesibHO20 rNPoeKma:

[aTa/BpeMsi co3aaHns rnpoekTa A4-MM-ITTT 4Y4:MM: 00

NMa namepuTenbHOro npoeKkTa

Tun NpoekTa

[eomeTpust obbekTa

KoapdpurumeHT oTparkeHus (n) 2/4

CKOpOCTb 3BYyKa B MaTepuane
obbekTa (V), M/C

AnnHa obbekTa no ropmsoHTanu (Lx),
M

[AnnHa obbekTa no Beptnkanu (Ly), M

LLlar ceTkn no ocu X, c™m

LLlar ceTkn no ocn Y, cM

HanmeHoBaHWe opraHusaLmm, NpoBo-

o 3aronHsaemcs epy4Hyo
AVBLUEN UCMbITaHUA

®UNO onepaTopa, NPOBOAMBLLErO UCMbI-

3anonHaemcs epyyHyro
TaHug PyHHY

Pe3ynbmamsbl ucrnbimaHuu:

NO Koopau- Koopau- YacTtoTa P- TonwmHa o6b-
yaapa HaTa HaTa BOJIHbI exta (H), MM
X, CM Y, C™m (Fmax), 'u !
1
H min =
H max =

Kapma pacnpedeneHuss monuwuH
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NMPUNOXXEHMUE b

(cnpaBouHoOe)
CpeaHme 3HaUYEeHMUA CKOPOCTEe pacnpoCcTpaHeHus
NMPOAOJIbHbIX Y/IbTPa3BYKOBbIX BOJIH B HEKOTOPbIX TBEPAbIX
MaTepuanax, Mm/c

bazanbT 5930
beTtoH knacca B12,5 4050%**
beToH knacca B22,5 4500%**
betoH knacca B25 4580**
betoH knacca B35-40 4600**
'vnc 4790*
['paHuUT 4450
N3BeCcTHAK 6130*
N3BecTHAK 86 4640*
Mpamop 6150
2rokcuaHasa cmona 3/[1-5 2580

3aBUCUMOCTN U3MEHEHUSI CKOPOCTWU YNbTpa3ByKa B 6eTOHe OT
ero B/aXXHOCTU B BOAOHACbIWEHHbIX 6eToHax ans knaccos B12,5 ...
B 35-40 no npo4YHOCTN Ha CXKaTue OMuUCbIBAlOTCA CreayoWnMm M-
NUPUYECKUMN YPaBHEHUAMU**;
Cpizs = 4050 + 2,85 W37;
Cpazs = 4500 + 2,85 W3?2;
Cpys = 4580 + 2,85 W32;
Cgzs_40 = 4600 + 2,85 W32;
roe W — BnaxHoctb 6etoHa no macce (0...6) %.

Pepnakuusa 2025 04 14

* NS yKa3aHHbIX MaTepuanoB CPeAHME CKOPOCTM yNbTpa3ByKa NnpuBe-
AeHbl ansa snaxHoctu W = 0 %.

** Mony4yeHbl B NPOLIECCE SKCNEPUMEHTasbHbIX MCCNEAOBAHNA MeNMopa-
TUBHO-CTpouTenbHoM nabopatopmen MY MHUNIMT, vaK 666.9.017:620.179
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