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PyKOBOACTBO MO 3KCnyaTauuu npeaHasHavyeHo ANns UlyyeHus
XapaKTEPUCTMK, NPUHUMNA paboTbl, YCTPOMUCTBA, KOHCTPYKLUMMK U MO-
psaKa UCMNoSib30BaHUSA YCTAaHOBKU MEXCKBa>XMHHOIMO YJ/1bTPa3BYKO-
BOro kapotaxa [ABC-2 ¢ uenbio npaBUIbHOW ero aKcnyaTauuu.

B CBS13K C NOCTOSIHHOM paboTon NO COBEPLUEHCTBOBAHMIO YCTa-
HOBKMW, YNy4dlIEHNEM ero TEXHUYECKUX U NoTpedbuTesIbCKMX KavecTs,
B KOHCTPYKUMIO MOryT 6bITb BHECEHbI HE3HAUUTENbHbIE U3MEHEHUS,
He OTpa)XeHHble B HACTOSILLEM U3OAHUN.

JKCnlyaTaums yCTaHOBKWN AOMYCKAeTCH TO/IbKO NOC/e U3ydeHus
PYKOBOZACTBA MO 3KCnsyaTtauum.

Mpoun3BoanTenb OCTaBAsSET 3a cob60M NpaBoO BHOCUTb U3MEHE-
HUS B HacTosILLee PyKOBOACTBO MO 3KCryaTaumn. AKTyasibHYO Bep-
CUI0 PYKOBOACTBA MOXHO CKadaTb CO CTPaHMLbl NPOAYKTa Ha canuTe
npounssoauntens: https://www.interpribor.ru/

Mpy BO3HMKHOBEHUN KaKnX-NMb0o 3aTpyaHEHUIN B paboTe C ycTa-
HOBKOW M Npu OTCYTCTBUN HEO6X0AMMOWN MH(OpPMaUMM B IaHHOM py-
KOBOACTBE, MOXas/yMCTa, MO3BOHUTE MPOU3BOAUTENO MO HOMEpY,
yKasaHHOMY B n.12.9.

1 HASHAYEHME YCTAHOBKMA

1.1 YcTtaHoBKka npegHa3HayeHa O U3MEpPEeHUd BpPeEMEeHU pac-
MNPOCTPaHEHMS Y/IbTPA3BYKOBbLIX CUrHAN0B B Tefax 6ETOHHbIX CBan U
MHBbIX KOHCTPYKLMM, NOCTYMNAIOLWMX OT Y/IbTPa3ByKOBbIX (Aanee - Y3)
30HA0B, NOrpy>kaeMblX B BOAOHAMONHEHHbIe TPybbl AOCTyna 6eTOoH-
HbIX KOHCTPYKLMHN.

1.2 YcTaHOBKa MO3BOSISIET OCYLUECTBUTb YNbTPa3BYKOBOW KOH-
TPOSb OA4HOPOAHOCTM U CM/IOWHOCTM 6eTOHa B CBasIX, U MHbIX 3arny6-
NTEHHbIX WU TPYAHOAOCTYMHbIX KOHCTPYKUMSIX, 0OOpYAOBAHHbLIX TPY-
6aMn [OCTYyNa, MEXCKBAXXWHHbLIM Y/1bTPa3ByKOBbIM METOAOM MO CKO-
POCTN PacrnpOCTPaHEHNS W 3aTYXaHWUIO Y/bTPa3BYKOBbLIX CUIHAMNOB,
obecneunBaeT obHapyXeHne 1 NokanmM3aunto 1edeKToB B Tenax CBan
N PyHOaMeHTOB C onpeaeneHneM rnybuHbl, NOMOXEHUS, reoMeTpu-
YECKUX pa3MepoB M CBOMCTB aHOMasIbHOM 30Hbl B KOHCTPYKLINW.

1.3 OcHOBHble 0651aCTM NPUMEHEHUS:

- AMarHocTmka 6ypoHabuBHbIX CBal C UCMONb30BaHMEM CreLmn-
aNbHbIX BOAOHAMO/HEHHbIX KaHanos (Tpyb AocTyna) B COOTBETCTBUU
co craHgaptamu TOCT P 71039, TOCT P 71733, ASTM D6760, CTO
JMEOC 1-1.1-001;



- HEPa3PYLLAIOLLMIN KOHTPONb Ka4yecTBa Xene306eToHHbIX 6ypo-
HabuBHbIX, HABMBHbIX CBal, 6APETT, TPAHLLUENHBLIX «CTEH B FPYHTE»,
«CTEH B IrpyHTE» M3 BypoceKkyLmnx n bypokacaTenbHbIX CBaM.

1.4 Pabouvne ycnosus sKcnyaTaunu:

- AnanasoH TeMmrnepaTtyp OKpy»katowero Bo3ayxa ot natoc 5 °C
pao nntoc 40 °C;

- OTHOCUTENIbHasA BNAXXHOCTb Bo3Aayxa Ao 95 % npu Temnepa-
Type nntoc 30 °C u 6onee HU3KKX TeMnepaTypax, 6e3 KoHaeHcauum
Bnaru;

- aTMocepHoe aasneHune ot 84 o 106,7 klla.

1.5 YcTtaHoBKa COOTBETCTBYET OObIKHOBEHHOMY WCMONHEHUIO
ns3penuin Tpetbero nopsaka no NOCT P 52931.

2 TEXHUYECKUE XAPAKTEPUCTUKU

Tabnuua 1 — MeTponornyeckme XxapakTepucTuku

[vana3oH n3MepeHni BpeEMEHMU
pacnpocTpaHeHns Y3 nMnynibCcoB, MKC 10,0 — 1000,0
Mpenenbl AonyckaemMon abContoTHON NMOrpeLLHo-
ctn (Ao) n3MepeHns BpeMeHn pacnpoCcTpaHeHus

Y3 MMNybCoB, MKC + 2,0
[vana3oH mn3MepeHun anvHbl (rnybuHbl norpy-
XXeHns) Kabenen 30HA0B, M 0,00 — 100,00

Mpenenbl AoNyckaeMon abcontoTHOM

MOrpeLwHoOCTM N3MEPEHNN ASINHBI:

- 00 10,00 M (BK/IIOUNTENBHO), M + 0,05

- cBblwe 10,00 n no 100,00 M, M + [0,05 +

+ 0,01-(L*-10)]

* L - YACNO NOMHBIX M HEMOJIHbIX METPOB B U3MEPSIEMOM OTpe3Ke
Tabnuua 2 — TexHn4yeckne XxapakTepucTuku

[vana3oH NoKa3aHUn CKOpPOCTH
pacnpocTpaHeHns Y3 uMnynibcos, M/C 2000 — 5000
LLlar namepeHuni no BbICOTE CBan, MM 50
Mpenenbl YCTaHOBKKN 6a3bl MU3MEPEHUN MU
NPO3BYYMBAHUN*, MM 200 — 1500
Pabouyas yacTtoTa Y3 konebanun, Ky, 90 + 10
MakcumanbHas CKOPOCTb NPOTArMBaHms
kabenen, M/c 1




NHTEepdenc cBS3N C MIAHWETHBIM KOMMBIOTEPOM Wi-Fi, USB
[MnTaHue, B:

- OT BCTpoeHHOoro Li-Pol akkyMynsaTopa 3,705
- OT BHELWIHEro NCTOYHMKA NUTaHns (3apsiagHoe

YCTPOWCTBO, BHELLHMW akKyMynaTop Powerbank) 5+ 0,25
EMKOCTb, NCMNONb3YeMOro akkymynsartopa, MA'Y 10000
MNoTpebnseMas MOWHOCTb B pexuMe 30
Npo3By4nBaHus, BT, He bonee '
Bpemsi HenpepbIBHOW paboThl, Y, HE MeHee 10
Macca yCTaHOBKW, Kr, He bonee 30
[abapuTHbIE pa3Mepbl YCTAaHOBKM 1350%690%500
(ANvHa x WMPWHA x BbICOTA), MM, HE MEHee

[abapuTHbIe pa3Mepsbl YNbTPa3BYKOBbIX 30HAOB

(pnvHa x gMaMmeTp), MM, He bonee 190x32
CpefaHsist HapaboTKa Ha OTKa3s, 6000
CpeaHunin CpoKk Ciy»6bbl, neTt 10

*[nuHa 6eTOHHOro MPOMEeXYyTKa MeXay BHELWHWUMW AnaMeT-
pamu Tpyb gocryna.

3 COCTAB YCTAHOBKMU

YCTaHOBKa NpeacTaBnsieT cobom KOMMIEKCHYHO CUCTEMY AS
KOHTPO/ISE 6ETOHHBIX CBal M MHbIX KOHCTPYKLUMA C MOMOLLbIO Y3 30H-
[10B, NOrPY>XEHHbIX B BEpTUKANbHbIE BOAOHAMOJIHEHHbIE TPYObI A0-
cTyna.

B cocTtaB yCTaHOBKU BXOOAT:

- KOMMJIEKT YNbTPa3BYKOBbIX 30HAOB (Mbe303N1eKTPUYECKNX
npeobpa3oBaTenen);

- U3MepUTENbHbLIN 6N0K;

- 6/10K 3HKOAEPOB C NYNbTOM YNpaB/ieHMs N YCTPOUCTBaMM U3-
MepeHusi rNybuHbl MOrpy>XeHust 30HAOB C AAaTYMKaMu MOSIOXKEHUS
(3HKOAEpPaMK);

- bapabaHbl ¢ kabenem (CMOTUNKN);

- KOMNNEKT Kabenen coeanHUTENbHbIX;

- KOMMIEKT BCMOMOraTesibHbIX 3N1eMEHTOB (LUTaTUB reogesnye-
CKMM, YCTAHOBOYHbIE BTY/IKA C 3arfyLlikaMun, U3MepuTesibHas NieHTa
C FPYy30M).

- PErNCTpUpYIOLLEE U YNPaBASIOLLEE YCTPOMUCTBO B BUAE MaH-
LeTHoro komnbtoTepa (aanee — NnkK) noa ynpasnednem OC Android.
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BapabaHsbl
c kabenem
(CMOTYUMKM)

(Tpy6bI gocTyna)

MpuemHblin
npeobpa3soBaTens

Bnok
3anonHeHHble BOAOW
BXOAHbIE KaHanbl

(30HO-NPUEMHUKK)

Pernctpupytowas

annapaTtypa

L33 - pacCToAaHMe Mexny 30H4aMun

v

A4

4 YCTPOUCTBO U PABOTA

4.1 NMpnHumn paboTbl

4.1.1 KoHTponb kayecTtBa 6eToHa CBai, U MHbIX 3arnybieHHbIX

BbIM METOAOM OCHOBAaH Ha aHa/M3e MapaMeTPOB Y/bTPa3BYKOBbIX

BOJTH (CKOPOCTU pacnpoCTPaHEHUS 1 3aTyXaHuUs1) C LENbIo NOy4YeHus

W TPYAHOMOCTYMHbIX KOHCTPYKLUA, MEXCKBAaXXWHHbIM Y/bTPa3ByKO-
BbIBOJOB O CMJIOWHOCTM 6ETOHA KOHCTPYKLUK

4.1.2 na npoBeAeHns KOHTPOSSt Cr/IOWHOCTM 6eToHa Mex-
CKBa>XWHHbIM y/bTPa3BYKOBbIM METOAOM, B Te/I0 KOHCTPYKUUU B CO-

CTaBe apMaTypHOro KapKkaca 3a6naroBpeMeHHO YCTaHOBIIEHbI TPYObI

pocrtyna (puc. 1).

BeToHHaa ceasa

MepeparoLwmia
npeobpasoBartenb

(30HO-NCTOYHMUK)
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PucyHok 1 — CxeMa NoAK/OYEHNS 31IEMEHTOB YCTAaHOBKMU

MpuemHbIn
npeobpasopaTenb
(30HA-NpUEMHUK)



4.1.3 PaboTa yCTaHOBKM OCHOBaHa Ha M3MepeHnn BpeMeHN Npo-
XOXAEHNS YNbTPa3ByKOBOro MMMy/ibca B MaTepuane cean unu yH-
AaMeHTa OT UCTOYHKUKA K MPUEMHUKY.

LLlar pernctpaunmu ynbTpa3ByKOBbIX CUFHAIOB B NMpoLecce noab-
eMa 30HA0B (PUKCUPOBaHHbIN: 50 MM.

CKOpOCTb YNbTpas3ByKa BbIYNCNSAETCA AefleHNEM pPacCTOAHUS
MexXay UCTOYHWUKOM U NPUEMHUKOM Ha M3MepeHHOe BpeMH.

4.1.4 na npoBeaeHus U3MepeHUn B oaHy Tpyby Aaoctyna Ao
HV)KHEN OTMETKW MOrpy>atoT UCTOYHUK, @ B APYryt0 MPUEMHUK Yib-
TPa3BYKOBbIX BO/H. ICTOYHMK U NPUEMHUK CUHXPOHHO NOAHUMAIOT U
c warom 50 MM npomn3BoasAT BO3OYXAEHNE U perncrpaumio ynbTpa-
3BYKOBbIX CMIHAnNoOB. YNpyrue BOSHbI, BO3OYXAEHHble C MOMOLbIO
MCTOYHWKA, PacrnpoCTpaHSAOTCS B 6ETOHE KOHCTPYKUMN N perncTpu-
PYIOTCS C MOMOLbIO NPUEMHMKA. 3aperncTpupoBaHHble CUrHanbI (3a-
BUCUMOCTb aMMANTyAbl YbTPa3BYKOBOIro CMrHasa OT BPEMEHM) re-
pepatotca B MNnK ans aanbHenwen snsyannsaumm, 06paboTkn n nH-
TepnpeTaunu.

4.1.5 B pabouyeM pexuMme U3MepeHUI 30HA-UCTOYHUK DopMu-
PYET yNbTPa3BYKOBOW MMMY/IbC B MOMEHT NMPOXOXAEHUS OTMETKM MO
BbICOTE, 33/1aHHOWN LLIAroM MeXay WU3MEPEHUSIMU, NMPU 3TOM KOHTPO-
NNPYETCA CKOPOCTb NPOABUMXKEHUS 30HAOB. [Ng Ka)kaoro MMnynbca
PErncTpupytoTcs rnybuHa pacrnonoXXeHnst 30H0B U BbIXOAHOW CUT-
Han 30HAOB-NMPUEMHUNKOB (CUHXPOHU3MPOBAHHbLIN C Y/IbTPa3BYKOBbIM
MMIMYNIbCOM 30HAA-UCTOYHMKA). BbIXOAHbIE CUIHANblI 30HAOB-NPUEM-
HUKOB OUN@POBLIBAIOTCA U COXPAHAOTCS B Buae 3aBUCMMOCTU aM-
NAUTYAbl OT BPEMEHN.

4.1.6 ba3oBas nocCneAoBaTENbHOCTb W3MEPEHUM «CHU3Y-
BBepx». [10 Ha4ana U3MepeHnn onpeaenseTcs BoicotTa Tpyd AoCTyna,
BbICTYMNaloLWMX Hag Te/0M CBaun, Nocne Yyero Y3 30H4bl OMyCKaloTCA B
Tpybbl A0 BEPXHEr0 YPOBHS NOBEPXHOCTM B6ETOHA CBaun U YCTaHAB/N-
BaeTCH Hy/1ieBas OTMETKa BbICOTbl CBan. [lanee Y3 30HAbI ONyCKaloTCA
B TPybbl AOCTYNa Ha MakcMManbHylo rnybuHy, dukcmpyeTcs AnvHa
CBaW, 3anyCcKaloTCs U3MEPEHUS U HAUYMHAETCSH CUHXPOHHbIA NOABLEM
30HA0B (Bce Kkabenu 30HAOB MpU 3TOM BbITAMMBAKOTCS OAHOBpE-
MEHHO).

Mocne 3anycka peXxMMa U3MEpPEHUN NPU KOHTPONE CrJIOLWHO-
CTW CBan NO BCEW AJZIMHE, NPOU3BOANTCSA aBTOMATUYECKas 3anuchb B



MnK pe3ynbTaToB M3MEPEHUN MpPU AOCTUXKEHUM KaXKAOW 3aaHHOM
OTMETKUN U3MEPEHNS.

Kaxxable aBe Tpybbl AocTyna obpasyloT M3MepuTESNbHbIM Npo-
unb. Hanpumep, npu 2-x ncnonb3yemblx Tpybax csan, HOMep npo-
¢unsa Bcero oavH 1 0603HaueH Kak: 1-2.

MNpu 3-x ncnonbdyemolix Tpybax: 1-2, 1-3 n 2-3.

MNpuMepbl pacnonoXeHust 30HAOB B Tpybax A0CTyna npuBeaeHbl
Ha PUCYHKe 2.

2 kaHana 3 kaHana
(MCTOYHUK - (MCTOYHMK
NPUEMHUK) - 2 NpUeMHuKa)

-

PucyHok 2 — lNMpumepbl pacnonoXXeHnsa 30H40B
B Tpybax gocTyna

[Mpn 3TOM, B 3arofloBOK coxXpaHeHHoro B NnK pe3ynbtaTta name-
PEHUN MonagaeT HOMEP M3MepeHus 1 0b6o3HaYeHMe nccregyemMoro
ceyeHus B npeaenax ogHon ceam (Homep npoduns). MNpuBsiaka uc-
CNnefyemMoro ceyeHust K KOHCTPYKUMKM NPOM3BOANTCSA C MOMOLLbIO HO-
MepoB TpYyo.

4.1.7 CKOpOCTb pacnpoCTpaHeHNs yNbTPa3BYKOBOW BOJHbI B H6e-
TOHE 3aBUCUT OT ero NJIOTHOCTU U YIpYrocTu, oT Hanm4unsl nedekTos
(TpewuH 1 NycToT), onpeaensoWwmnX NPOYHOCTb U Ka4yecTBo.

Mpw anarHocTruke 6ypoHabmBHbIX CBan 1 hyHAAMEHTOB C MOMO-
LLIbKO YCT@HOBKWM OCYLLECTBNSETCS MOUCK AedeKToB - HEOAHOPOAHO-
CTen, NyCcToT, TPELUMH U T.A.

4.1.8 BknoyeHnss MHOpOAHOro Matepuana (FPyHT, LUIaMOBbIN
mMaTtepuan, Bogaa, 6eHTOHUT, MyCTOTbl) MK BeTOHa C HapyLUEHHbIM
COCTaBOM MNpUBOASAT K JIOKAJSIbHOMY CHUXXEHMIO CKOPOCTU pacrpo-
CTPaHEHUS1 YbTPa3BYKOBbIX BO/IH M MOBbILLIEHNIO 3HAYEHUN 3aTyxa-
HUS 3aperncTpnMpoBaHHOro curHana (MOHWXXEHUIO ero aMnanTyapl).

4.1.9 MeToA MCNbITaHUW NO3BOMAET OOHAPYXXUTb 06/1aCTU Hapy-
LLUEHMS CMIOWHOCTN 6eTOoHa, pacrnosioXeHHble B npeaesnax MjiaocKo-
cTen mMexay ocamm Tpyb AocTyna, /IOKann3oBaTb UX MO FybuHe u
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BbIMO/IHATL OLEHKY WX PAcnosioXXeHUa B npedenax ceyeHUs KOH-
CTPYKLUMN.

4.1.10 BO3MOXXHOCTN MEXCKBa>XWMHHOIO YNbTPa3ByKOBOro Me-
TOAQ UCMNbITAaHUN:

e MeTOoA UCMbITaHMI NO3BONSIET KOHTPO/IMPOBATL CMJIOWHOCTb
6eToHa KOHCTPYyKUMM 060N riybuHbl 3aN0XEHUSE OT HUXHEWN OT-
METKWN TPYy6 AOCTYNa 10 BEPXHEN OTMETKM BETOHA KOHCTPYKLMN,

e MeTO4 NO3BONSIET MPOBOAMTL MCMbITAHWUS CBaW, OrofI0BOK
KOTOPbIX HAaXOAMUTCS HUXE OTMETKM YPOBHS FPYHTa WM NoA BOAOW;
ANs NPOBEAEHNS UCMIbITAHU HeObXxoaMM AOCTYN K Tpybam gocTyna.

e JlONONHUTENbHbIE NCCIIef0BaHNS MO METOAMKAM KOCOro Mpo-
3BYYMBAHUS WM MEXCKBAXWMHHOW YyNbTPa3BYKOBON TOMoOrpadum
NO3BOJISAKOT NPOU3BOAUTL OLEHKY reOMeTpUYecKnX pa3MepoB 1 (pu-
3UYECKMX CBOWCTB BbISIB/IEHHbIX HAPYLIEHMIW CMIOWHOCTM 6eToHa.

4.1.11 OrpaHn4yeHuUss MeXCKBaXXMHHOIO YNbTPa3BYKOBOIrO Me-
TOAA@ UCMbITAHWN:

e [Ing npoBedeHus KOHTPONs Ch/oWHOCTU 6ypoHabuBHOM
CBau UIN «CTEeHbl B FPYHTE» YNbTPa3BYKOBbIM METOAOM B TENO KOH-
CTPYKUMKN B COCTaBe apMaTypHOro Kapkaca AO/MKHbI 6bITb 3abnaro-
BPeMEHHO YCTaHOBNEeHbI TPybbl AOCTYyNa.

e lcnbiTaHus cnegyeT NpOBOAUTL HE paHee YeM yepes 7 AHEN
nocne 6eTOHMPOBAHUSA KOHCTPYKUMW, nocne Habopa MaTepuasniom
KOHCTPYKUMM HEO6X0AMMOWN NPOYHOCTMW.

e MeTOA4 MCMbITAHMK HE MO3BOMSIET CAenaTh BbIBOA O CrIOLL-
HOCTK 6€TOHA KOHCTPYKLMM 3@ NpeaesiaMm NMiIoCKOCTEN MEXAY OCAMMU
Tpyb OOCTyna, B TOM 4ucne BbiBOA O CMJIOWHOCTM 3aLUUTHOMO Cnos
6eToHa.

e MeToa He NpefAHa3Ha4veH 419 KOHTPOoNS CrIOWHOCTY 6eToHa
cBall AMamMeTpoM MeHee 500 Mm.

e MeToa He No3BOMISIET CAenaTb BbiBOA O NPUPOAE BbISIB/IEH-
HbIX HApPYLUEHWUW CM/IOLHOCTMW.

4.1.12 MNpuHUMMbI MaTEMATUYECKON U rpadudeckon 06paboTku
pe3y/ibTaTOB U3MEPEHUN.

1) OnpeneneHne BpeMeHu nepsBoro BCTynneHus (t,.,) Npous-
BOAMTCHA aBTOMaTn4yeckn (n.6.4.9, puc. 25).



2) Ckopoctb I/ [M/C] pacnpocTpaHeHus ynbTpa3ByKOBOIO CUr-
Hana B 6€TOHHOM MpOMeEXYTKe Mexay Tpybamu AocTyna Ans Kax-
[Oro y4yacTtka npodwuns U AN KaXaou TEKYLLEN TOUYKM U3MEPEHMUS
paccunTbIiBaeTCs No hopmyne:

S
~D—d d-10,026’ (1)
7 1500

V =
t

pPyOBI
roe

t — BpeMs nepBoro BCTYMNJIeHUS y/1bTPa3BYKOBOro CUrHasna B Te-
KyLLen Touke namepenus (c);

S — pacCcTosiHMe Mexay BHELWWHUMKU CTeHKaMu Tpy6 agoctyna (M);

D — BHelwHun anameTp Tpyb goctyna (M);

d — BHyTpeHHUI anameTp Tpyb aoctyna (M);

Vipy6m — CKOPOCTb PacnpoCTPaHEHMS y/IbTPA3BYKOBOro CUrHasa
B MaTepwuane Tpybbl aoctyna (5120 m/c B MeTannmnyeckon Tpybe no
YMOJI4aHWIO);

0,026 — gnameTp NpuemMHOro 1 nepeaatoLlero ¥Y3 30H40B B 30He
pa3MeLLEeHNS Mbe303/IEMEHTOB (M);

1500 — cKOpOCTb pacnpoCTpaHeHUS YNbTPa3BYKOBOIrO CUrHasa
B BoAe (M/c).

NpuMevyaHue

CKOpOCTb pacrnpoCTpaHeHUs yibTPa3BYKOBbIX BONH B 6eTOHe
Xopoluero kayecrtsa 06bl4HO cocTasnsieT (3300 — 4400) M/c B 3aBu-
CMMOCTM OT Knacca v Bo3pacta 6eToHa. OueHky ckopocTtn ans be-
TOHa UCCNeayeMon KOHCTPYKLMM BO3MOXHO NOAYYUTb Npu usmepe-
HUW Ha KOHTPOJbHbIX 06bpa3suax cornacHo NOCT 17624-2021.

3) CpenHsis CKOpOCTb Ha rpogusie nameperHnin (Vo) BbIMUCNS-
eTcs no bopMyne MeanaHbl MacCcMBa, COCTOSILLErO U3 BCEX 3HAYEHUN
CKOPOCTW pacrnpoCTpaHeHNs YNbTPa3BYKOBbIX BOJSIH, 3aperncTpupo-
BaHHbIX Ha Npoduie N3MepEeHUN.

[Ana pacyeTta cpegHen CKOPOCTU NPUHUMALOTCA 3HAYEHUSI CKO-
pOCTEN YNbTPa3BYKOBbIX BOJIH, PACMO/IOXXEHHbIE B MHTEpPBAse Aomny-
CTUMbIX 3HAYEHUN CKOPOCTEN YNbTPa3BYKOBbIX BO/IH B H6eTOHe (CM.
npuMeYvaHue Bbille).

10



4) OueHka 3aTyxaHusa curHana [Ab] ana kaxaoro yyacrtka npo-
dunsa ocywecTenseTcs no gopmyne:
y = —20-1gE/E,, (2)
roe E — 3Heprus curHana Ha oTAeNbHOM yyacTke npoduns;
E, — MakcuMasnibHoe 3HayeHue 3Heprum CUrHanos, B uccrieaye-
MOM ripodune.
5) B kKauecTBe KpuUTeEpMEB BblAENEHUS YNbTPa3BYKOBbIX aHOMa-
MM Ha rpadmKax UCNosb3YyTCS 3HAYEHNS OTHOCUTENBHOIO CHUXe-
HUS CKOPOCTU U 3aTyXaHus curHanos cornacHo MOCT P 71039, lMpu-
noxenue I (Tabn.3).
Tabnuua 3 — Kputepun BbiAeNeHns YbTPa3BYKOBbIX aHOManni

Kp CHMKeHue CKOpoCTH | 3aTyxaHue KauyecTtBeHHas
" loTHOCMTEenbHO Vcp, % | curHana, b XapaKTepucTuka
A 0-15 0-9 AHOManusa OoTCyTCTBYET
He3HaunTenbHas
B 15-25 9-12 yNbTpa3ByKoBas
aHoManus
3HauuTesbHas
C > 25 > 12 yNbTpa3ByKOBas
aHoManus

B npoTtokon ucnbitaHnin B PDF dbopMaTe, BKAOYEHbI KPUTEPUN
onpeaeneHns ynbTpa3BYKOBbIX aHOMANIMN COrNacHO CXEMbl pacnpe-
AeneHus 3aTyXxaHus M CKOPOCTM CUrHana, a Takxe rpaduyeckas
CXEMa pacrnpeaeneHnst 3aTyxaHust U CKOPOCTU CUrHana Mo BCeN
ANNHE CBau.
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4.2 YCTPOWUCTBO YCTAaHOBKM
O6LumMi BUA YCTAHOBKM NMPUBEAEH Ha PUCYHKE 3.

PucyHok 3 — YctaHoBka [BC-2 B cbope
[edekTockonust 6ypoHabuBHbIX CBai NPOU3BOANTCS ABYMS UK
Tpems Y3 3o0HaaMu (1) ¢ paaManbHOW AMarpaMMoun muanydyenuns (npu-
eMa) curHanos (puc. 4).
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A RERCir

1221-0.06-U11 3as.

v

(Y TEReSERASRAEYVY) 1 LA D
M221-0.06-U2MN 3aBs.Ne 015 ‘

30Ha Nbe303J/IEMEHTOB

PUCYHOK 4 — YnbTpa3ByKOBble 30Hbl YCTAHOBKMU

OOVH 13 30HAOB CNYXXUT UCTOYHUKOM curHana (Koprnyc Kpac-
HOro LBETA), U3/Ty4aloLIMM YNbTPa3BYKOBOW MMMYbC. 30HAbI C KOP-
nycaMn CUHEro W 3e1eHOro LIBETOB SIBASIOTCA 30HAAMU-NMPUEMHN-
KaMW aKyCTUYEeCKMX CUrHanoB. Bce 30HAbI OCHALLEHbl FepMEeTUYHBbIMU
pa3dbeMaMun. B KosnbLEBblE Ma3bl KOPycoB 30HA0B YCTAHOBSEHbI Jie-
NeCTKOBble OrpaHU4YMTeNn U3 31acToMepa, Ha3HayeHne KOTOpbIX —
BbICTaBUTb 30HAbl MO LEHTpaM Tpyb, UCKIIOUNTb MeXaHu4Yeckoe
BO34eNCTBMUE Ha 30HA (TPeHME KOpryCcOB 30HA0B N0 CTEHKaM Tpyb
A0CTYNna) n n3bexatb 06pa3oBaHUS MapasuUTHbLIX LIYMOBBLIX CUrHa-
NOB.

Y3 30HAbI (1) ¢ nomoLbto 6apabaHoB (5) ¢ kabenem AMHOM A0
100 MeTpoB (AnnHa kabens cornacoBbIBAETCS NpU 3aKase) 1 A0NOSHU-
TeNbHbIX Kabenen noakIyarTCca K M3MepuTenbHoMy 610Ky (puc. 7).

Pa3zbeMbl (6) 4na NoAKIoYeHMs Y3 30HA0B U NyNnbTa ynpasieHns
610Ka 3HKOAEPOB pa3MeLLEHbI B HMXXHEN TOPLIEBON YaCcTn Kopnyca ns-
MepUTENbHOro 6n1oka. MameputenbHbI 610K pacrionoxeH 3a Mnk.

C noMoupblo YCTaHOBOYHbIX BTYNOK (8) ¢ D BHew. = 48 MM
(puc. 5), ycTtaHaBnuBaeMblx Ha Tpyobbl AocTyna, Y3 30HA4bl NoMella-
IOTCS B BOAOHAMOJIHEHHbIE KaHasbl CBaMW.

Bbi6bop Y3 30HAOB 1 YCTAHOBOYHbIX BTYIOK OCYLLECTBSAETCS CO-
FNacHO LIBETOBOW MapKUPOBKE.

dukcaumsa kabens Y3 30HAa npy NEPBUYHON YCTAHOBKE BTYJIKU
B Tpyby AOCTYna Npou3BOAMTCS C NOMOLLbIO 3arnyLku (puc. 5).
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3arnyuka

PUCYHOK 5 — YCTaHOBOYHbIE BTYJIKU
ANS NpOTSArMBaHus Kabens 3oHAa

KoHcTpykumsa 6apabaHa-cMoTumka (5) npeacraBnset cobon 6a-
pabaH Ha YCTOMUYMBOW NOACTABKE, MO3BONSAOLLMIA BPY4YHYIO NMpon3Be-
CTU CMOTKY Kabens Y3 30HA0B MO OKOHYaHWM U3MEpPEHUI. PasbeMmsl
(9) Ha bapabaHax CMOTUYMKOB NpeaHa3Ha4vYeHbl ANs NMOAKIKYEHUS CO-
eIMHUTENbHbIX Kabenemn K n3MepuTenbHOMY 6/10Ky YCTaHOBKM.

MNonoxkeHne Y3 30HAOB B u3MepuTesnbHbIX KaHanax (Tpybax)
KOHTPOJIMPYIOT C MOMOLLIbIO YCTPOWUCTBA U3MepeHust rnybuHbl norpy-
XeHus 6noka aHkoaepos (2), yCTaHOB/IEHHOro Ha wTraTtuee (7).

bnok 3Hkoaepos (b2) npegHasHaveH AN U3MepeHus nepeme-
LeHus Y3 30HA0B B Tpybax gocryna.

B coctaB b3 BxoauT:

NynbT YNpaBleHns;
LLIKMBBI;

NPXKMMHON 6N0K;
pblYaXXHble (PUKCATOpbI;

- YCTQHOBOYHbIN BUHT.

MpwvxuMHOM 610K Mcnonb3lyetca ansa dukcauumn kabens B Ka-
HaBKe LLUKMBa, NpeaoTBpaLlasl ero nNpockasab3biBaHME NpU NMPOTSKKE.
AN NCKoYeHns cMeweHns 30HA0B Noj COBCTBEHHLIM BECOM MpU-
MEHSIOTCS pbldaXkHble mkcaTopsb! (puc. 6).
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Lkueel == [lyNnbT ynpasnieHus

YCTaHOBOYHbIN
BUHT

Pblua)xHble
~— dukcaTopsl

PucyHok 6 — bnok saHkogepos yctaHoBkn [1BC-2

Ha dbpoHTanbHOM naHenu nynbTa ynpaBneHust b BbiBeAeHbI
KHOMKW YNpaBneHus yCTaHoBKOM U rpadpuuecknn OLED aucnnen, Ha
KOTOPbIA BbIBOASATCS TEKYLUME 3HAYEHUS MONOXEHUS 30HAOB B TPY-
6ax AocTyna n cMrHanbHasi HAKaUus.

Ha 3agHen kpbilke Kopriyca nynbTa ynpaenenns b3 (puc. 40)
pa3melleHa MHMOpPMaUMoHHaa Tabnmuka, ¢ MAEHTUPUKALMOHHbIMU
AaHHbIMKU B3.

N3meputenbHbin 610K YCTaHOBKK (3) M3MepSeT CUrHanbl, Npu-
HUMaeMble OT Y3 30H/I0B M NepeaaeT pe3ynbTaTbl u3mMmepeHuin B MK
(4) no Wi-Fi pagnokaHany nnun nntepcdency USB (puc. 3).
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CneunannsnpoBaHHoe npunoxeHue Ha MnK npoussoauT obpa-
60TKY, BU3yanu3aumio, apXuBaumio U 3KCNOpT pe3y/ibTaToB U3Mepe-
HWUR.

N3mepuTtenbHbi 6510k (aanee — VIb) KOHCTPYKTMBHO BbINOIHEH
B NMPsIMOYrofIbHOM KOopryce M3 antoMUHUEBOrO CrlaBa C TOpLEBbIMU
BCTaBKaMM M3 niacTMacchl. Ha ogHOM 13 TOpLEBbLIX BCTABOK KOpMyca
PacrnosioXKeHbl pa3beMbl A MOAKIOYEHUS Kabenen OT BHELIHUX
yCTpoucTB — Y3 30HA0B, 6n10oka sHkoaepos 1 MnK (puc. 7).

Pa3zbemsl

NHbopMaLmoHHas NS noa-
Tabnnuka b ‘ > nsc-z KIHOUEHUS]
/ BJIOK M3MEPHWTENGBHBIWM v
Pasbem ans e asEaes kabenew
NOAK/TOYEHMUS OT 30HA0B
K B3

USB-pa3bem
Ans noagKIwo-
yeHud K MnK

St

PucyHok 7 — UameputenbHbin 6nok (MB) yctaHoBku OBC-2
(BMA CO CTOPOHbI MOAK/IIOYEHUS Pa3beMOB Kabenen oT 30HA0B)

Ha apyryto TopLeByto BCTaBKY KOprnyca BblBeAEHbI: pa3beM AN
MNOAK/TIOYEHMS 3apsiAHOrO YCTPOMUCTBA, CBETOANOA MHANKALNMKN PEXN-
MOB paboTbl, KHOMKa Bk/toveHus b n SMA-pasbeM ans noaksoye-
H1s aHTeHHbl Wi-Fi (puc. 8).

PaszbeM nogkItoyeHNs aHTEHHbI

PasbeM
KHorka NOAKOYEHUS
BK/HOYEHMS K 3apsiAHOMY
Vib YCTPOWCTBY

PucyHok 8 — Mi3amepuTtenbHbii 6nok (UB) ycrtaHoBku [ABC-2
(BMA CO CTOPOHbI NoAKtOUEeHNS aHTeHHbl Wi-Fi)

BHyTpn kopnyca Ub pa3MelleHbl: neyaTHasa nnaTta C 3/1eMeH-
TaMMW 31EKTPUYECKON CXEMbI U TIUTUU-NOIMMEPHAsT aKKYMYIATOPHAS
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6atapes (AKB). M3BneueHne n 3ameHa AKB notpebutenem He fo-
NyCKaeTcH.

Ha BepxHen kpbiwke kopnyca UMb pa3melleHa MHGOPMaLMVOH-
Has Tabnnuka ¢ MAEHTUHOUKALUMOHHBIMU AaHHLIMK 06 n3agenuu.

YnpasneHune Vb ocyluecTBnaeTcs npy nNoOMOLLM MPUITOXKEHUS Ha
MnK. UHaukauma coctodaHus Ub npon3soanTcs ABYXLUBETHLIM CBETO-
anoaoMm. BknioyveHne UBb npousBOAUTCA KpPaTKOBPEMEHHbLIM HaXa-
TMEM KHOMKWU BKNoYeHus (puc. 8).

5 MEPbI BE3OINACHOCTH

5.1 K paboTte c yCcTaHOBKOM AOMYCKAlOTCA NULA, WU3YYMBLLUE
HaCcToslLLiee pyKOBOACTBO MO 3KCrjlyaTauum u rpowealmne UHCTPYK-
TaX Mo npaBuiIaM TEXHUKM 6e30NacHOCTU, AEUCTBYIOLWMM Ha CTPOU-
TeNbHbIX 0bbeKTax.

5.3 lNMo cnocoby 3awmTbl YenoBeka OT MOpPaXKeHUs1 aneKkTpuye-
cknm TokoM UBb 1 B3 cootBeTtcTBytoT Kknaccy III TOCT 12.2.007.0.
YcTponcTtBa He TpebyroT 3a3eMneHus.

6 NCNOJIb3OBAHUE NO HASHAYEHMIO
6.1 dxcnnyaTayMoOHHbIE OrpaHUYeHus

N3mMepeHnsa AomKHbI MPOBOANTLCS MPpU TeMepaType OKpyKaro-
Lero so3ayxa Bbiwe 5 °C. [lonyckaeTca HENpPOAO/HKUTENbHAsA SKC-
nayaTtaums yCTaHOBKWU Mpu TeMnepaType Hapy>Horo so3ayxa 0 °C.

Boaa B oronoBkax Tpyb AocTyna nccneayeMom KOHCTPYKLMN He
L0/MKHA HAaX0AMTbCSA B 3aMep3LLEM COCTOSHUM.

BepxHun cpe3 Tpyb AoCTyna AO/MKEH pacnonaratbCd HUXe
ypoBHsi B3 (YCTaHOBNEHHOrO Ha LWITATMBE) TaknMm 06pa3oM, UTOObI
obecneunTb HaTsHkeHMe kabenen npu OnNyckaHWyM 30HAOB M UCKITHO-
UYNTb UX MPOBUCAHNE Ha y4yacTke mMexay b2 u Tpybamu.

Pa3zHuUa B YPOBHSIX MeXAY BEPXHUM cpe3oM Tpyb aoctyna u b2
3aBUCUT OT PAcCTOSHMS, Ha KOTOPOM YCTAHOBJIEH LWITAaTMB OTHOCK-
TEbHO UCCNIEAYEMON KOHCTPYKLUMN,

PekoMeHayeMas pa3Huua Ao/HKHaA 6biTb He MeHee 0,7 M.
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6.2 NMNoarortoBka K pabote

6.2.1 lpn nony4yeHNMn KOMMOHEHTOB YCTAaHOBKWN YCTaHOBUTE CO-
XPaHHOCTb Tapbl. B cnyyae ee noBpexaeHus cnegyeTt COCTaBUTb akT
N 06paTUTbCA C peknaMaumen K TPaHCNOpPTHOW OpraHn3aLun.

6.2.2 [1ns noaroToBKM YCTAHOBKKU K paboTe Heobxoanmo:

e BHelWHNM OCMOTPOM ybeauTbCs B OTCYTCTBUM MeXaHUYeCKnX
MNOBPEXAEHUN KOMMOHEHTOB YCTAHOBKM.

e 3apagutb Vb n MNnkK.

e CoeanHUTb Mexay cobomn BCe KOMMOHEHTbI YCTaHOBKM W MOATO-
TOBWUTb €ro K paboTe B COOTBETCTBMM C peKOMeHAaunsiMu1 pasgena 6.5.

e Brountb nutaHue UB.

e [Ina yctaHoBneHuss coeanHenns Ub c MnK no mnHtepdency
USB, 3anyctutb npunoxeHune ABC n npun noakntoyeHnmn USB-kabens
K MNMnK, nogTeepanTb coeamMHeHne B NOSIBUBLLEMCS YBEAOMSIEHUM Ha
aKpaHe (puc. 12).

e B cnyuyae, ecnu npeagnonaraetca ucnono3osatb Wi-Fi coeaun-
HeHne Wb c lMnK, To nocne 3anycka npunoxenua AOBC Ha MnK, B
MeHI0 «[lloaKnioYeHne» HaxaTb Ha KnasBuwy «HayaTb MOUCK» N CO-
eanHnTbLCA ¢ MK no Wi-Fi.

e B nNpunoXeHnn noarotToBUTb K 3aryCKy HOBbIN U3MEPUTESTb-
HbI NpoekT (n.6.5.6), BBECTM aTpubyTbl 1 NAapaMeTpbl NpoLuecca us-
MepeHun. COXpaHUTb HACTPOMKWN MPOLIECCa, HAXXaTMEM Ha COOTBET-
CTBYIOLLYIO KNaBuLLy.

e YCTaQHOBKA roToBa K CTapTy U3MEPEHWUMN.

6.3 dneMeHTbl ynpaB/ieHUss YCTAHOBKOWM U MHAMKALMMK
pabounx pexxnmMoB
6.3.1 O6buime gaHHbIE

YnpaBneHune paboTon KOMNOHEHTOB YCTAHOBKW B Pa3HbIX peXHu-
Max paboTbl OCYLIECTBASETCS C MNOMOWbBIO MyfbTa ynpaBneHus b3
(puc. 9) n npunoxeHns Ha MnkK.
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bnoknpoBka
pa3aenbHOro BpaleHus

PEXWUM / >0<
LLIKNBOB
AEHTA & . I
o PykosiTb
: dpumkcaTopa
i R - J LLIKNBOB
PasgenbHoe BpalleHue
LLKNBOB
pa3peLleHo

PucyHok 9 — O6wwimmn BuA nynbTa ynpasnenuns b3

Ha dbpoHTanbHON naHenu nynbTa ynpaeneHns b9 pacrnonoxeHsi:
e KHOMKK ynpasnexHus b3:

- PEXXUM/>0%<,

- CTAPT/NAY3A,

- CTOI.
e (CBeToamoabl MHAUKALUN:

- UMMYNbCOB NPO3BYYNBAHUS;

- CUrHaAM3aLUumM 0 HannU4nm ownbKN,
e [paduyecknnn OLED aucnnen.

Ha ancnnen BbiBOAUTCS cneaytowas nHbopMaums:

- peXuM paboTbl YCTAHOBKMU;

- 3HA4YOK COCTOsIHUS coeanHeHns (Wi-Fi E, USB nnun O6-
pblB COeaNHEHNS l3@) b c MNnK;

- rnybuHa norpy>xeHus Y3 30HA0B B Tpybbl AOCTYNa A5 SHKO-
aepoB 31 (OCHOBHOM 3HKOAEP C ABOMHbLIM LLUKMBOM) M 32 (A0NOAHU-
TENbHbIA 3HKOAEP C OANHAPHbBIM LLUKMBOM);

- CKOPOCTb NoabeMa Y3 30H0B, 0TObpakaeMast IMHENHbBIM UH-
ANKATOPOM (MOMHOCTBIO 3aKPALUEHHBIN JIMHEWHBIA UHAMKATOP COOT-
BETCTBYET CKOPOCTU noabeMa 30HA0B 1 M/C).
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6.3.2 PexxumMbl paboTbl

N3MEPUTEJIbHASA JIEHTA,
HACTPOWIKA,
N3MEPEHUE,

NMPOBEPKA.

Pexxum USMEPUTEJIbHAA JIEHTA

PeXxnm akTUBU3NPYETCS Cpa3y nocie nogayu nutaHusa Ha b3.

B 3TOM pexxnMme B3 TONbKO OTCNeXMBaeT TeKylune 3HayYeHud
rNybuH Norpy>keHus 30HA0B NPUEMHMKA M nepepdaTyumnka. OTpuua-
TeslbHble 3Ha4yeHust rnybuHbl MHPOPMUPYIOT O TOM, YTO Y3 30HAbI
MNOAHSTHI BbILE HY/IEBON OTMETKM (CM. 1M.6.3.3). JaHHbIAN pexuM ca-
MOCTOSITENbHBIA U MOXET ObITb 3anylueH 6e3 noakntoyeHHoro Mk,

Pexxum HACTPOUKA

PeXkuM BKIKOYAETCS HaXXaTneM KHOMKKU «Pexnm/>0<» 1 ynpas-
nqaetca c NnkK.

PeXkuM npeaHasHa4veH ang peryiMpoBKU YCUNEHNA B USMEPUTENb-
HbIX KaHanax C Uesnbl MosyvyeHus 3aMKCMPOBaHHbIX CUrHanos 6e3
OrpaHNYEHMN aMNINTYAbl NEPBOro BCTyMneHus. B aToM pexxume Wb Bbli-
OAET MMMy bCbl NPO3BYYMBAHMS CBal C YaCTOToM nosTopenns 10 Iu.

Pexxum USMEPEHWE

OcHOBHOM pabounii pexxuMm. BKIHOYaETCa HaXXaTWUEM KHOMKM
«CTAPT/MAY3A» n3 pexxuma «HACTPOWKA». YnpasnseTcs ¢ ny/bTa
ynpasneHus b3 HaxaTnsamu kHonok «CTAPT/TAY3A», «CTOIlM». Bpe-
MeHHas NPUOCTAaHOBKA NPO3BYyYMBaHUA NPOUCXOAUT MpPU MOBTOPHOM
Ha)kxaTuu Ha KHorKy «CTAPT/IMAY3A» nynbTa ynpasneHus b3 npu 3a-
NyLEeHHOM npouecce U3MepeHus.

MNpu nepexoge B pexuMm «N3MEPEHWE» B Wb 3anomunHaeTcs
rNybuHa norpy>XeHus 30H40B, W 3anyCKaeTCs npouecc npo3sBy4yumBa-
HUSA CeYeHnsa ceau C warom 50 mMMm.

Pexxum NMPOBEPKA

[NpoBepka NCMpaBHOCTN YCTAHOBKM OCYLLECTBISETCA Nob30Ba-
TeneM B MeHIo «[lpoBepka». PeXxuM BKIOYAETCA N ynpaBnseTcsa C
MnK. B 3TOM pexunme KOHTponupyeTcst paboTocrnocobHOCTb SHKOAE-
poB B3 1 Y3 30HA0B NMPOBEPKOWN 3HAYEHUS anmnapaTHOM 3aAEPXKKU
npu onpeneneHnn BpeMeHn pacnpocTpaHeHnsa Y3 curHana, a Takke
NPOBOAATCA KOHTPOJIbHbIE Onepauun no onpeaeseHnio norpeLlHo-
CTU U3MEPEHUWN NMAPaMETPOB BPEMEHN U ANINHBI NMPU NEPUOANYECKON
kanubposke (N. 6.4.12) nnun atrecrauum.
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6.3.3 lNocnepnoBaTesIbHOCTb MEpeK/IloYEeHUs PeXXxMmMoB
npy NpoBeAeHUN UCNbITaHUN

Mpn paboTe C yCTaHOBKOW MONb30BATENIO CNEAYET:

- nepekntounTb b3 B pexxum «MU3MEPUTEJIbHASA JTEHTA» (BKto-
YeH Mo YMOMYaHMIO) KOPOTKMM HaXaTneM Ha KHonky «PEXKNM/>0<>»;

- YCTaHOBUTb Y3 30HAbI B TPYObl AOCTYNa Ha YPOBHE OrosioBKa
cean (n.6.5.7.1);

- CbpocuTb NokasaHus rnybuHbl onuTenocHbIM (bonee 2 €) Haxa-
TNeM Ha KHoMky «PEXXUM/>0<»;

- nepeBectvt B3 B pexxum «HACTPOMKA» KOPOTKUM HaXkaTUEM
Ha KHOMKY «PEXXUM/>0<»;

- HacTpouTb KO3(DUUMEHTbI YCUNEHNS U3MEPUTENbHbBIX KaHa-
nos Ub (Ky), onyckasi Bce ucnosb3yeMble 30HAbl O4HOBPEMEHHO B
Tpybbl gocTtyna u perynupys Ky B npunoxxeHuun Ha lNMnkK, He gonyckas
OrpaHUYeHns curHasa nepeoro sctynneHms (cM. n.6.4.9);

- ONYCTUTb 30HAbl Ha M3MEpEeHHY rybuHy Tpyb aoctyna u
HayaTb Npouecc namepeHuns HaxkatmeM kHonku «CTAPT/MAY3A» b3;

- NPOM3BECTN N3MEPEHMSI COrNIAacHO NpeaBapuTenbHO BbibpaHHOM
METOAMKE N3MEPEHNN B HACTPOMKax NpoekTa (napasnnenbHoe Npo3By-
ynBaHue (n.6.5.7) nnm yneTpassykoBast Tomorpadus (n.6.5.8));

- 3aBEpLUNTb NMpoLEecC U3MepeHns HaxkatueM KHornku «CTOlM» b2.

Tabnuua 4 — lNepeknoyeHne pexnMos paboTbl KHoMkamu b3

S [deicTBMne Nocsie HAXKaTUA Ha KHOMKY ynpasneHus b3
pa6oThi PEXXUM/>0< |PEXXMM/>0< CTAPT/ cTOn
(MeHee 2¢) | (6onee 2¢) MAY3A

lMepexoa
«U3M. JIEHTA»| B pexum Cépoc "0"
«HACTPOVKA»

«HACTPOVIKA» 3anyck

N3MepeHust
MpuocTtaHoBka/ | 3aBeplue-

«N3MEPEHUE» BO30OHOBMEHNE | HUE U3Me-

N3MepeHUst peHns
NMpuMevyaHue

HaxxaTtne kHonkn «CTAPT/IMAY3A» B npouecce naMepeHust npu-
BE/ET K BPEMEHHOW MPUOCTAHOBKE npouecca. 19 BO306HOBNEHUS —
cnenyet HaxaTb KHonKy «CTAPT/IMAY3A» noBTOPHO.
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6.3.4 NHaukaumsa n 3ByKOBass CUrHaamsayus

[ynbT ynpaeneHus b2 oCHalweH ABYMS S9pKMMKU CBETOAMOLAMMU
N BCTPOEHHbLIM 3BYKOBbIM Mbe30M3/1yyaTesneM.

Pexxumbl uHOUKayuu u cuaHanusayuu.

e 3e/1eHbI CBETOAMO/ KPAaTKOBPEMEHHO BKJTIOYAETCS B peXUMe
N3MEPEHN Npu HOPMUPOBAHMM KaXKAO0ro MMMYybCa NPO3BYUYMBaAHUSI.

e KpacHbIn CBETOANO/ BK/IIOYAETCS COBMECTHO C NMoAayen 3By-
KOBOIrO CMrHana npu BO3HUMKHOBEHUW OLWIMOOK obMeHa AaHHbIMU
mMexay Vb n MNnK nnn npu npesbileHnn CKOPOCTU NoabeMa Y3 30H-
AoB. B 3ToM cnyyae nonb3oBaTesnto HeobXoaMMO CHU3UTb CKOPOCTb
nogbemMa Y3 30HA0B.

6.3.5 YnpasneHune namepurenbHbiM 6J1I0KOM U MHAUKA-
1S peXMUMOB ero pabotbl

BkniodyeHne UMb npou3BoauMTCA KpPaTKOBPEMEHHbIM HaXXaTUeM
KHOMKW BK/ItoYeHus. Npun aToM, ¢ nHTepeanom B 0.5 cekyHAbl, KpaT-
KOBPEMEHHO BKJIHOYAETCA CMHUWA CBETOAMOA, OMoBeLlas nosib30Ba-
Tens o0 roToBHOCTU K nogkntoyeHuto K NnK. MNocne ycraHoBneHus co-
eanHeHuna MNnK-b nHtepsan BKIKOYEHUS CUHEro CBETOANOAa YBENn-
UMBAETCH A0 2-X CEKYHA.

Ana sbiknoyeHna Ub cnepyeT pasopBaTtb coeanHeHne MNnK-Ub

Ha)XaB Ha MKOHKY coep,MHeva(@ NnNu ) B npunoXxeHnu Ha MNnK un
ANNTENbHBLIM HaXaTUEM Ha KHOMKY BKIKOYEHUS W3MEPUTENTIbHOIo
6noka BbIKIOUNTL UB.

Mpn noakntodeHmn kK Wb 3apsiaHOro yCTPKHOMKOWCTBA MM
BHELLHEro akKyMynsTopa BK/IOYAETCS KpPaCHbI CBETOAMOA UHANLIN-
pys npouecc 3apaga AKB.

NB onoBellaeT nosb3oBatensd 0 AOCTUXKEHUN KPUTUYECKU HU3-
Koro 3apsaa AKb KpaTKoBpeMeHHbIMU BKTIOYEHUSMW KPacHOro cBe-
Toamoda ¢ uHtepsanoM B 0.5 cekyHAbl.

6.4 Pa6oTa c n/1aHIWIETHbIM KOMIMbIOTEPOM

Mpn nepsom BkNoYeHUK MNNK 3anyckaeTca AmMTeNbHbIM HaXa-
TneM (bonee Tpex CeKyHA) KHOMKN BKITIOYEHUS O,

Nocne nonHou 3arpy3ku Heobxoammo pa3bnokmpoBathb (1K,
npoBseas nasnbLeM OT HMXXHEro Kpas Aucnnes BBepx.

[Mpn nocneayowmx BrayeHUax MK nnm eoixoge M3 cnsdilero
peXxuma pa3bnokMpymuTe 3KpaH, KOPOTKMM Ha)XaTUEM Ha KHOMKY
BKJ/TIOUEHMA N NpoBeanTe nasibLUeM OT HUXXHEro Kpas Aucnnes BBepx.
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[danee Hanaute Ha paboyeM CTone WM B MEHIO MPUNOXKEHNI
MK apnbik nporpamMmbl «ABC» K 3anycTuTe MNpUIoXKeHne Haxa-
TUEM Ha ApPNbIK.

6.4.1 CtapToBO€E€ OKHO M MEHIO yrnpaBJieHUA Npusioxxe-
HUEeM

MNocne 3anycka NPWUIOXKEHMS 3arpyaeTcsl CTapTOBOe OKHO
MeHIo «[poekTbl» (puc. 10, n.6.4.4).

J0oCTyn K OCHOBHbIM (hYHKUMSIM YCTaHOBKM obecrneymBaeTcs C
MOMOLLbIO MEHIO YNPaB/IeHUS MPUIOXKEHNEM, BbINOSIHEHHOIO B BUAE
CKPbIBAEMOI0 CrMCOYHOro MeHto (“wtopku™).

Al

,
1P}

Ll

OBC2

ver. 1.2.2
www.interpribor.ru

= [poekTnbl
A MNoaxknioyeHne
{% HacTpoiiku
y MNpoBepka
@® 0 nporpamme

[& Bobixop

PucyHok 10 — CtapToBoe OKHO «[1pOoeKTbI»

Cn1coYyHoe MEHKD MOXHO BbI3BaTb B JIOOOM MOMEHT BPEMEHM
NpU HaxoXXAeHUn Ha NboM paboyeM sKpaHe MPUNIOXKEHUS HaXKa-
TUEM Ha «rambyprep-MeHio» B nnn casurom “WTOPKN” nanbuem ot
NeBOro Kpas aucnnes Brnpaso, Npu yCnoBMU, YTO U3MEPEHUS He 3a-
NyLLEHbI.
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6.4.2 dkpaH «HacTpoikn»

OkpaH «Hactporkn» (puc. 11) BbI3bIBAETCA U3 CMUCOYHOrO
MeHI0. C NOMOLLbIO MHCTPYMEHTOB 3KpaHa MOXHO HAaCTPOUTb OTKIINK
7K npu Ha)kaTUax Ha 3KpaH.

=  HacTpoiiku -

3ByK W BUbpauma

3BYK .

3BYK NpW HaXKaTUK Ha 3KpaH

Bubpauus .

Bubpauus npu HaXXaTUKU Ha 3KpaH

PucyHok 11 — DkpaH MeHto «HacTponkm»

6.4.3 dDkpaH «llogknroueHme»

JKpaH «[logknoyeHne» npegHasHavyeH Ang noakaodeHus MNnkK
K b 1 BbI3blBaeTCS U3 CMMCOYHOIO MEHIO.

CyluecTByeT ABa crnocoba ycraHosneHns coeanHenuns b c MnkK:

- no uHTepdency USB;

- no nHTepgency Wi-Fi.

6.4.3.1 lNocnegoBatenbHOCTb noakodeHus MnK k UMb no wmhk-
Tepdency USB:

1) Bkntountb b KOPOTKMM HaXaTMEM Ha KHOMKY Ha KOPMyce;

2) CoeamHuTb ycTponctea UMb n MnK ¢ nomolubto kabens;

3) Mpv NosiBNEHNM COOTBETCTBYIOLLEro YBEAOMIEHNS HA SKpaHe
3anyuweHHoro npunoxenus ABC Ha MnK, Heobxoaumo noaTBepaAnTb
coeanHenne kHonkon OK (puc. 12);
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NBC2

MpepocTaButh Nnpunoxenuto "ABC2" nocTyn K ycTpoiicTey "DBS2"?

OTMEHA 0K

PUCyHOK 12 — DKpaH NoATBEPXAEHUSA A0CTYyNa NMPUIOXKEHUIO
K M3MeputenbHoMy 610Ky no uHtepdericy USB
Mpn coegnHeHnn MnK ¢ NIb B BepxHEM MpaBOM Yr/y 3KpaHa

NPUIOXKEHNS NOABUTCA MKOHKa USB Sy nHankaTop 3apsgaa AKb Ub.
6.4.3.2 lNocnegosaTenbHOoCTb noakntoveHus MnK k Ub no uH-
Tepdency Wi-Fi:
1) Bknountb b KOPOTKMM HaXXaTUEM Ha KHOMKY Ha Kopnyce;
2) 3anycTuTb npoueaypy obHapyxenus Ub. ns 3Toro nepentm
B MeH0 «[loaknoueHne» M HaXaTb Ha KnaBuwy «HadaTb Momck»
(puc. 13);

= [logknioyeHue -

Bbi6epuTe yCTaHOBKY:

CoxpaHeHHble: Mowuck:

HAYATb MOUCK

PucyHok 13 — DkpaH MeHio «[logkniodeHne»
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3) Mocne nosiBNeHnsa Ha3BaHUS YCTAaHOBKKU B cTonbue «lMonck»
3anyCTUTb Npoueaypy NOAKIIOYEHUS HaXXaTUeM Ha Ha3BaHWe yCTa-
HoBKM (Hanpumep, DBS2_C002) (puc. 14);

= _—
— MoaknioyeHue =~

Bbi6epuTe yCTaHOBKY:

CoxpaHeHHble: Mowmck:

= DBS2_C002

OCTAHOBUTbL NOUCK \ ’

PucyHok 14 — DkpaH MeHio «[logksodeHne», NoMCK yCTaHOBKM

4) B nosiBMBLLEMCSI ANANOrOBOM OKHE HaXaTb Kiasuwy «[1po-
A0KUTB». [locne nogkntodeHus b, npunoxxeHune Ha MK 3anoMHUT
N MOMECTUT Ha3BaHWe YCTaHOBKN B CNNCOK «COXpaHEHHbIe».

[oBTOpHOE NOAKNKYEHNE BO3MOXHO rnpu Bblbope NBb 13 cnucka
«COXpaHeHHbIe» UM HAaXXKaTUEM Ha KHOMKY ObICTPOro NOAKI0YEHNS

8. Mo naxatum Ha KHOMKY, [NnK yCTaHOBUT coeguMHeHMe C nocnea-
HUM NoAKNtoveHHbIM paHee UB (puc. 15).

= MopknioyeHue -

Bbl6epuTe yCTaHOBKY:

CoxpaHeHHbIe: Mowuck:

<= DBS2_C002

HAYATb MOUCK

PucyHok 15 — 2kpaH MeHio «llogknioyeHne»,
NOBTOPHOE NOoAKNIOYEeHNE
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Mpun ycTraHoBneHun coeanHenunst b ¢ MnK no nHtepdency Wi-
Fi, B cny4yae nosiBneHuUs COOTBETCTBYIOLLEro YBEAOM/IEHUSA Ha SKpaHe
3anyuweHHoro npunoxenus ABC Ha MnK, Heobxoaumo noaTBepaAnTb
coeiMHeHWe, HaXxaB Ha Knasuwy «llogknounTb» (puc. 16).

MopknioyeHUe K yCTPONCTBY

Mpunoxexune "ABC2" xoueT Ucnonb3oBaTh BpeMeHHyr ceTb Wi-Fi
ANA NOAKNHOYEHUA K YCTPOUCTBY.

DBS2_C002

OTMEHA NOAKNIOYAUTD

PUcyHOK 16 — DKpaH NoATBEPXXAEHUS AOCTYNa NPUIOXKEHUIO
K u3mMeputenbHoMy 6n1oky no uHtepdency Wi-Fi

Mpn coeanHeHunun MNnK ¢ b B BepxHEM MpaBOM Yrny 3KpaHa
NPUNOXEHNS NOSIBUTCS akTUBHaA (3en. useta) nkoHka Wi-Fi B, 3Ha-
YeHne YpPOBHS CUrHasia B pagnokaHane B dBm v nHpopMaunoHHble
napameTpbl KOMNOHEHTOB YCcTaHoBKM - b 1 B3.

K nHdopMaumoHHbIM napameTpaM Nb n b3 oTHocaTcs:

- ngeHTudukatop lo;

- 3apaa 6aTapeu ycTpoincTea (BbIBOAUTCS TONbKO B NapaMeTpax
b);

- CEPUNHbINA HOMED;

- Bepcust paboyen nporpamMMbl YCTPOMUCTBA (MPOLLMBKMN);

- KOHTPO/IbHash CyMMa MPOLLMBKK YCTPOMCTBA, pacCYMTaHHOE Mo
anroputmy CRC32 (puc. 17).
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= MopknioyeHue D 56%
-49 dBm

MN3mMeputenbHblii 6510K
3apap 6atapen: 56%
CepwuiiHblit Homep: C002
Bepcusa npowwuskn: 13-03-2024
Wpentndukatop MO: dbs2_i
CRC32: 0xA4DB25B2

Bnok aHkoaepoB
CepwiiHbiii Homep: C002
Bepcua npowuskn: 13-03-2024
Wpentudukatop MNO: dbs2_e
CRC32: 0x973908CA

OTKNIO4YUTBCA

PucyHoK 17 — SKpaH MeHIo «[loaknioyeHune>,
coeanHeHue c Ub ycTtaHoBneHo

6.4.4 OkpaH «l1poeKTbl»

[Mocne HaxaTma Ha CTPOKY «[1pOeKTbl» B CMMUCOYHOM MEHIO,
NPOMNCXOANT Nepexos Ha 3KpaH NPOCMOTpPa CMCKa 3arosIoBKOB BCEX
NPOEKTOB, COXPAHEHHbIX B NAMATU npunoxeHus (puc. 18).

_—

= [lpoeKTbl -

CnucoK NpoeKToB: HOBbIA NPOEKT

KomnnekT ceai 6ypoHabusHbix BHC 330.50-3,
1 nepsu4yHoe npo3sy4ynBaHue
Mnowapka AOQ, "TasnpomHedTb-OHM3"

14.03.2024 13:56:09

Kon-Bo KoHCTpykuwuiA: 0

PucyHok 18 — DkpaH MeH10 «[1poeKTbl»
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CopTnpoBKa NPOEKTOB B CrMCKe MpOu3BOAMTCA MO aaTe/Bpe-
MEHU MX co3aaHus. NepBbiM B CNUCKE BbIBOAUTCS 3arofIoBOK CaMoro
nocnegHero N3MepuTenbHOro NpoeKkTa.

3arofioBOK KaXAoro npoekTa B CrUCKe COAEPXXUT Ha3BaHue
obbekTa UCNbITaHUKW, BBeAEHHOE Npu HGOpPMMPOBaHMM MapPaMeTPoOB
NpoeKTa, onncaHne obbvekTa, A4aTy CO34aHUS MpoeKTa U KOJIMYECTBO
NCMbITYEMbIX KOHCTPYKLIMIA Ha 0bbekTe.

Mpn HeobxoammocTn, N6OM N3 NPOEKTOB MOXET ObITb YAaNneH
M3 MaMsATU MNPUNOXEHUS KOMAHAOW <«YAanuTb», U3 BJIOXXEHHOMO
MEHIO, BOWTM B KOTOPOE MOXHO MO HaXXaTUI0 KHOMKK

MNepen yaaneHneM npoekTa BbIBOAUTCS BCMSbiBalOWEe OKHO C
npeaynpexaarwmm coodbLleHnem n Knasuwamm «Yganutb» n «OT-
MEeHa».

MNpy Ha)xaTuM Ha 06/11acTb 3arosioBKa MpPoOeKTa OTKPbIBAETCS
3KpaH «[lapaMeTpbl MPOeKTa», KOTOPbIA COAEPXUT MHMOPMaLMO 06
obbeKkTe UCnbITaHUM N KOHCTPYKUUKN obbekTa (puc. 19).

[ns co3agaHnst HOBOrO MpoekTa HeobxoauMOo HaXkaTb Ha Kia-

BVILIJy HOBBIW NMPOEKT

6.4.5 DkpaH «[lapaMeTpbl NpoekTa»

Ha askpaHe «[lapameTpbl npoekTa» (puc. 19) BBOAATCA aTpu-
6yTbl (CBONCTBA) U NapaMeTpbl 06BbEKTA UCMbITAHUNA, @ TaKXXe Npoun3-
BOAUTCS NEPEXOA, Ha 3KpaH 0TobparkeHnss NnapaMeTpPOB KOHCTPYKLNN,
NCNbITaHNS KOTOPbIX OCYLLECTBASINCL B paMKaX TEKYLLEro npoekTa.

K aTpnbytam namMeputenbHOro npoekTa OTHOCATCS:

— Ha3BaHMe 06bEKTA UCTIbITAHUW NN UCTIBITYEMbBIX KOHCTPYKLINI
(KOPOTKUI 3aronoBoK Ans 6uiIcTpon naeHTudbmKaumm npouecca, 0bb-
€KTa, KOHCTpYKUUn);

— onucaHne obbekTa Ha KOTOPOM MPOBOAATCS WCMbITAHUS
(KpaTkoe Ha3BaHWe 0bbeKkTa, ero rnpusHaku, NPUHAANEXHOCTb WU
np.);

— MecTonosioxeHne obbekTa (agpec, pacnonoXeHne n Koopau-
HaTbl);

— WHXXEHEepHO-reonornyeckne ycnoBumst pacnonoxeHns obbekTa
NCMbITAHUMN.

KoopanHaTbl 06beKkTa NoACTaBASIOTCA B CTPOKY MpU HaXaTuu
Ha 3Hauyok 9 (npu gocTaTouyHOM ypoBHe curHana GPS).
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[NnHa TekcTa Ha3BaHUs, onncaHus obbekTa N ero MecTornoso-
XXEHNS He A0/KHbI npeBbiwaTb 80 CMMBOSIOB.

[NnHa TEKCTOBOrro ONUCAHUS MHXXEHEPHO-ME0N0rM4YecKnx ycno-
BMIW pacrono)eHns obbekTa He Ao/mkHa npeBbiwatb 120 (2 cTpoku)
CMMBOJI0B COOTBETCTBEHHO.

= [lapameTpbl NpoeKTa =

CeepeHnsa 06 06beKTe UCNbITAHUIA:

HassaHue: KoMnnekT cBait 6ypoHabusHbix BHC 330.50-3, nepsuyHoe npo3ssyunsaHue

Onucanne: [Mnowapka AQ, "MasnpomuedTb-OHM3"
MecTononoxenue:  Kooppa.:55°9'16,2" CLU, 61°22'24,7" B 6"

Ycnoeus: XapaKTep M coCcTaB nNopog MeCcTHOCTH, penbelb, Hann4yune nogs3emMHbiX Bog, rny6v|Ha UXx
3aneraHvsa, Mep3NioTHble YCNOBUWUA U Np.

KoHcTpyKuuu obbekTa: HOBAAl KOHCTPYKLIUS

Ceas #1
H = 50m.

Kon-so npoguneii: 3

PucyHok 19 — SkpaH «[lapaMeTpbl NpoeKTbI»

[ns BBOAA@ NapaMeTpoB HEOBXOANMO KITMKHYTb B 06/1aCTb HYX-
HOro pa3fenia, BBECTU HEOBXOAUMblE CBEAEHUS M COXPaHUTb WX,

HaXXaTWUEM Ha KnaBuLly , NOSAB/IAIOLLYIOCS BBEPXY OKHa
npu Habope TekcTa.

N3meHeHue (peaakTnpoBaHue) aTpmbyToB npoekTa AonyCcTUMO
N MO3)Ke, Moc/ie BbI30Ba MpoeKTa U3 eanHOro CriMcka TekyLmx 1 3a-
BepLleHHbIX NpoekToB (Nn.6.4.4) 1 rno KNnKy B COOTBETCTBYIOLLEM Me-
CTe pefakTMpyemMoro TeKCTOBOro noss.

NpuMevyaHue

Beoa aTpmbyToB nNpoekTa M 3agaHve napamMeTpoB HACTPoek
NpoeKTa B OKHE CO3[aHUS HOBOro NMpPOeKTa MOXET ObITb OCyLleCcTB-
NIEHO 3apaHee, HO A0 Hayasna NPOBEAEHUS N3MEPEHUN.

[1ns BBOJQ NapaMeTpoB HOBOW KOHCTPYKLIMWN HYXKHO HaXXaTb Ha

KJ'IaBVILUY HOBAA KOHCTPYKLMA

Mocne BBOAA MapaMeTpPOB HOBOWM KOHCTpykumn (n.6.4.6) Ha
3KpaHe NpoeKTa COXPAHSIETCS 3arofI0BOK UCMbITYEMON KOHCTPYKLUN.
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B coctas ntoboro n3MepuTenbHOro NpoekTa npu HeobxoanMo-
CTU B NPOM3BOJIbHLIN MOMEHT BPEMEHN MOTYyT 6bITb A06aBNEHBI HO-
Bble KOHCTPYKLMMW.

[ns npocMoTpa NapaMeTpoB KOHCTPYKLNIN, CO3[1aHHbIX paHee,
HeobX0AMMO KNMKHYTb NO HA3BaHMIO KOHCTPYKLMM.

CnUCoK KOHCTPYKUMA B NpoekTe (hOpMUPYETCS B OYEPEAHOCTU
CO3/1aHUS KOH(PUrypaumm MUCNbITYEMbIX KOHCTPYKLMK. CNKUCOK KOH-
CTPYKLMIM Ha 3KpaHe npokpy4dmBaembiii (puc. 20).

= [lapaMmeTpbl NpoeKTa -~

CeepeHnsa 06 06beKTe UCNbITAHUIA:

Hasesanue: KomMnnekr cBait 6ypoHabueHbix BHC 330.50-3, nepeuyHoe nposByunBaHue

Onucanne: TMnowapaka AOQ, "lMasnpomHedTb-OHIM3"
MecTtononoxenue:  Koopa.:55°9'16,2" CLU, 61°22'24,7" B4 OT

Ycnoeus: XapaKTep W cocTae nopog MecTHOCTMH, penbed), Hann4yuve nog3emMHbIX BOA, rny6V|Ha nXx
3aneraHuna, Mep3nioTHble YCNoBUA U MNp.

Cean #3

3 Kon-go npoduneii: 3
H = 50m.
Ceas #2

2 Kon-Bo npoduneii: 3
H = 50Mm.
Cean #1

1 Kon-eo npodgmneit: 3
H = 50m.

PucyHok 20 — DkpaH «[lapaMeTpbl NpOeKTbI» NPU NPOKPYTKE
CMMCKa NCCNeAOoBaHHbIX KOHCTPYKLUMA Ha 06beKTe UCMbITaHUN

3arofioBOK Ka)kaoN KOHCTPYKLMK B CMIUCKE COAEPXKUT Ha3BaHMe,
OMMCaHME N KONMMYECTBO CHPOPMMPOBAHHBIX aKyCTUYECKUX Npodu-
NeNn, BBEAEHHbIE B NapaMeTpbl KOHCTPYKLNN NMPOEKTA.

MNepBbiIM B CMMCKE BbIBOAUTCS 3arofloBOK CaMOW MOCNEeAHEN
CKOH(UrYpMpOBaHHOW KOHCTPYKLMMU.

Pe3ynbTaTbl UCNbITAHUA NIOOOM KOHCTPYKLUMK MOryT ObiTb yaa-
NEHbl U3 NAMSATU NPUIOXKEHUS KOMaHAON «YAanuTb» U3 BIIOXKEHHOIO
MEHI0, BOWTU B KOTOPOE MOXXHO MO HaXXaTUIo KHOMKK : . MNepen yaa-
NIEHNEM NarkmM KOHCTPYKLUWN BbIBOAUTCS BCIJIbIBAIOLLIEE OKHO C Mpe-
Aynpexaalowmnm coobleHneM 1 KnasBuMwamn «Yaanutb» u «OT-
MeHa». Bo3BpaT Ha npeablayLui 3KpaH Npon3BOAUTCS MO HaXaTuto
CUCTEMHOWN KHOMKN «Ha3aa» Ha HWXXHEW NaHenn 3KpaHa.

31




KoMaHaa 3kcnopTa NpOTOKOMa pe3ynbTaTOB UCMbITAHUM KOH-
CTPpYKUMM «3kcnopT B PDF» Takke BbI3blBAETCA W3 BJIOXXEHHOrO
MEHI0. MNPOTOKO NCMbITAHNA KOHCTPYKLIMWN COXPAHAETCS B Nanke
Archive, pacnonoXeHHOW B KOPHEBOM Manke NpuiIoXeHus:

DBS > Arhive > [HasBaHue obbekTa] > [Ha3BaHMe KOHCTPYKUMK ]
C MeHeM: OTYeT n3MepeHui (BCe CECCMU N3MEPEHHON KOHCTPYKLIMK)
ot A4.MM.ITTT Y4-MM-CC.pdf.

NHdopMaums, BkNtoYaemas B NPOTOKOS UCMbITaHWUIA, NPUBEAEHA
B pasgene n.6.6.

6.4.6 DkpaH «KOHCTpyKUUa>»

[Mpn HaXkaTum Ha KnasuLly Ha 3KpaHe «[lapa-

MeTpbl npoekta» (puc. 19, puc. 20) nponcxoant nepexon Ha dKpaH
BBO/Z1a UHANBUAYaAsbHbIX CBEAEHUA U MAPaMeTPOB NS KaXKA0W KOH-
CTPYKLMU, UCMbITYEMOWN B paMKax U3MepUTENbHOIO MpPOeKTa.

=  KoHCTpyKuMSA

CBefjeHNA 0 KOHCTPYKLMHK: -~

HassaHue: Csas #1 Kon-Bo Tpy6:
Onucanne: H =50m ny6uHa, m: 0 A r\‘l
Basbl U3aMepeHuin, MM: MapameTpbl 6eToHa: '4
2
1-2 Knacc npouH. [Nata 6eT
1-3 MapameTpbl Tpy6:

2-3 DBHew, MM Tonui., MM Martepuan

W3mepeHus: HOBOE UBMEPEHWE

Mpodunu: 1-2 MeTtoguka: [MapannenbHoe 30.05.2024 11:49:00

KoMMeHTapui:

PucyHok 21 — 9kpaH «KOHCTpyKuns»

OkHO 3kpaHa «KoHcTpykums» (puc. 21) pa3ageneHo Ha 6 WH-
(popMaLMOHHbIX 6/TI0KOB:

- «CBeAeHUs 0 KOHCTPYKLUUK>»;

- «ba3bl n3MepeHnn (MHGOpMaLMs 0 NPODUNAX KOHCTPYKLMK)>»;

- «[apameTpsbl Tpy6»;

- «[TapameTpbl 6eToHa (CBeaeHMs 0 MaTepuane KOHCTPYKLMK)>»;

- «Cxema pacnonoxeHus Tpyb AoCTyna B KOHCTPYKLNN».

« CocTaB 6n10ka «CBefieH1st 0 KOHCTPYKUUK»:
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- Ha3BaHue n/unm o603HaYeHne KOHCTPYKUMK (eaAnHOe YCITOBHOE
0603HaYeHne KOHCTPYKUMN CO CMEHSIEMbIM HOMEPOM, C MaKCuMMalslb-
HOW [UTMHOW BBOAMMOro 0603HaueHust 20 TEKCTOBbLIX CUMBOJIOB);

- OMUCaHMNE KOHCTPYKLMM C MaKCMMasibHOW AIMHOW BBOAUMOIO
TekcTa 20 cMMBOI0B (HanpuMep - Kpyrnasi cBasl, CErMeHT KOHCTPYK-
LK, 3NEMEHT CTEHbl B FPYHTE, CErMeHT AaMbbl 1 np.);

- KONN4YecTBO TPYb AocTyna B KOHCTpyKUuuK (oT 2 Ao 8);

- rNybrHa KOHCTPYKLUMK, C TOYHOCTbIO 0 0,05 M, onpeaeneHHas
NyTeM NpeaBapuUTENbHbIX NMPOMEpPOB TPyb AOCTYyNa U3MepuTenbHOM
METaNNYecKkon NneHTon (BbIOMPaAETC MUMHMMANbHOE 3Ha4YeHWe U3
4yncna N3MepeHHbIX rnybuH BO BCcex Tpybax);

« CocraB 6noka «ba3sbl namepeHuin»:

- HOMepa aKyCTUYecKux npodwunen, npeacraBnsiolme cobou
HOMepa nap Tpyb, Mexay KoTopbiMM 6yaeT uccnenoBaTbCsi 6€TOH
KOHCTpYKUMn (hopMMPYIOTCS aBTOMATUYECKN MOC/e 3aAaHusa Konu-
yecTtBa Tpyb AocTyna);

- NpoMexyTku (6a3bl U3MEPEHUI) - N3MEPEHHbIE C TOYHOCTbIO
A0 1 MM pacCcTosiHus Mexay BceMu napamu Tpyb);

« CoctaB 6noka «[MapaMeTpbl Tpy6»:

- BHELLHWUMA AnaMeTp Tpybbl AOCTYNa;

- TO/IWKNHA CTEHKU TPYOBbI;

- MaTepuan Tpybbl (B 3aBMCMMOCTW OT BblIOpaHHOIrO MaTepmnana
NPWU BbIYNCNIEHUN CKOPOCTU Y3 curHana B 6eToHe UCrosib3yeTcsl CKo-
pOCTb Y3 cMrHana B MeTassie uim nnactuke);

. CoctaB 6n1oka «[MapaMeTpbl 6eToOHa»:

- KJlacc npo4HocTn betoHa (B3.5/B5/B7.5/B10/B12.5/B15/B20/
B22.5/25/27,5/B30/B35/B40/B45/B50/B55/B60/B65/B70/B75/B80);

- AaTa 6eToHMpOBaHUS;

« CxeMa pacnonoxeHust Tpyb AoCTyna B KOHCTPYKLUUMN.

CoaepXXuT CxeMy pacnonioXxeHus Tpyd AOCTyna B KOHCTPYKUUMN.

MNepBon Tpybe No 4acoBOW CTPENKe OT HarnpaB/iIEHUS Ha CEBEP,
Bcerga npuceamsaetcs N21. MNocneaytowas HyMepaums Tpyd npouns-
BOAUTCS MO HaNpaB/IEHMIO ABMXXEHNS YaCOBOW CTPENKMU.

MeTka HanpaBneHUs Ha CeBEpP MOXET OblTb HAHECEHA KPackoW
Ha 6eToHe oronoBka cBau. ns ynobcrea AanbHenwen paboTbl opu-
eHTauus cxeMbl Tpyb Ha 3KpaHe Npu BBOAE NMAPaMETPOB KOHCTPYK-
LMK MOXET BbITb N3MEHEHa ONePaToOpPOM.
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lNocne BBOAA BCEX MAapaMeTPOB KOHCTPYKUMK AN KaXXA0ro npo-
pung 1 yyactka npodunsa HeobxoamMMo COXPaHUTb BBEAEHHbIE 3Ha-

YEHMS! HAXKATVEM Ha KIaBULLYy Bt

OKHa npwn Habope TeKcTa.

MapaMeTpbl MPOEKTOB, KOHCTPYKLUMIA N pe3ynbTaTbl U3MepPEHUI
COXpaHSAOTCA B 6a3e AaHHbIX NPUIOXKEHUS, PacronoXXeHHOW B KOp-
HEBOM Manke NpuIoXeHus.

Bo3BpaT B OKHO NapaMeTpOB NpOeKTa NPOU3BOAUTCS HaXXaTUEM
Ha CUCTEMHYIO KHOMKY «Ha3ag» Ha HUXKHEW NaHenu 3KpaHa.

Mocne BBOAA@ NapaMeTpoB U KOHMUIypaLmn KOHCTPYKLUN U UX
COXpaHeHMs HeobXoaMMO HaXxaTb Ha KnaBully «HoBoe m3mepeHue»
ANS nepexofia K U3MEPEHUSIM.

, MOSIBNSIIOLLYIOCS BBEPXY

6.4.7 DKpaH nNoaroToBKM HOBOro U3MepeHus

Mocne BBOJA NApaMeTPOB KOHCTPYKLUW M MOSTHOW NOArOTOBKU
K MCMbITaHUSAM JOCTYMEH 3aMyCcK U3MepeHUi. [Tocne HaxaTusa Ha Kna-

BULLY Ha 3KpPaH BbIBOAUTCA BCJibiBatOLLEE OKHO Bbl-

6opa HacTpoek uccrnegyemoro npopuns (puc. 22).

MeToauka npo3By4YMBaHMUA:

MapannenbHoe A

MonoxeHue paTYUKOB B Tpy6ax:

Mepepatunk @

Mpuémunk 1@

Mpuémuuk 2@ He. ~

CTAPT

PUCyHOK 22 — SKpaH Bblibopa HAacTpoek npoduns
nccneayemMon KOHCTpYKLUnn
B BCn/biBalOLWEM OKHE MpouM3BOAMTCS BblOOp MeToda m3Mepe-
HUA 1 NPUBSI3KA U3MEPUTENbHbIX KaHanoB Mb K HoMepaM Tpyb ao-
CTyna B UCCN1efyeMOM CEYEHNN KOHCTPYKLMW.
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Tvn METOANKM N3MEPEHUIN U HOMEp TPYObl BbIOMpPaOTCS M3 Bbl-
NnagaoLmx CrNCKOB MO HAXATUIO KHOMKN w .

MyHKT BbIGOpa METOANKN M3MEPEHUIN NO3BONSET BbIOpaTh METOA
napannenbHOro NpPo3By4MBaHns UM Tomorpadun.

NpuMevyaHusn:

MNpy napannenbHOM MNpPO3BYy4YMBAHUM MPOU3BOAUTCSH CUHXPOH-
HbI NapannenbHbii NOABEM 30HAA-UCTOYHMKA UM 30HAOB-NPUEMHMU-
KoB 6e3 cMeLleHns apyr OTHOCUTENbLHO Apyra.

Onpegenve Hanu4me n NPUGAMXKEHHbIE rPAHULLbI aHOMasUK Mpu
napannesbHOM MNPO3BYYMBAHUKN, A1 YTOYHEHUS UX MONOXEHUS U
FEOMETPUYECKMX Pa3MeEPOB, PEKOMEHAYETCS NEPENTU K UCMbITAHUSAM
no metoamke ToMorpadmmn (puc. 23B) U «KOCOro MpO3BYyYMBAHUS»
(puc. 236) B COOTBETCTBMM CO CXEMOW NOKanM3aumMmM aHOMaslbHOW
30HbI cornacHo n. 7.10.1 TOCT P 71039-2023.
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1 — 6eToH cBau; 2 — 3anonHeHHbIe Boaou Tpybel aocTyna; 3 — AedekT MaTepuana;

4 — TpaeKTOpUM NMPOXOXAEHWUA BOMH; 5 — PEKOHCTPyMpyeMbIi pasmep AedekTa.

PucyHok 23 — CxeMbl namepenunn cornacHo NOCT P 71039-2023

[ANns NpuBA3KM KOHKPETHOrO 30HAA MPUEMHMKA K U3MepuTesb-
HOMY KaHaJsly MCMNoJib30BaHbl LIBETOBbIE MapKepbl (CMHEro 1 3e1eHoro
LBeTa — Ans 30HA0B-NPUEMHMKOB, KpacHOro LBeTa — Ans 30HAQ-U3-
ny4yarens).

B aHanormnyHble LBeTa OKpalleHbl Kopryca 30HA0B, KONbLEBbIe
BCTaBKW Ha pa3beMax b n ycTaHOBOYHbIE BTY/IKM Ha TPybbl AOCTyna.

MNpy GopMMPOBaHNN MPUBA3KN KaHANOB K NPoduio Heobxo-
AMMO MOMHUTb, YTO HOMep npodwuns npeacTtaBnseT cobon coyerta-
HMe HoMepoB TpPyb6 A0CTyna, B KOTOpble AO/MKHbI OblTb MOrpy>XeHbl
Y3 30HAbI.
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Ha nepsoM MecTe HOMepa npoduns (Hanpumep, 3-1 n 3-2) Bce-
raa CTouT UnpoBOM MapKep nanydaTenst U 3TO 03HAYaeT, YTo B Tpybe
N93 gomkeH 6bITb pa3MeLleH 30HA-UCTOYHUK Y3 curHana, 30HA-npu-
EeMHWK, norpyxaembii B Tpyby N91, gomkeH ObiTb NOAK/IOYEH K Ka-
Hany 1 (C cMHen BCTaBKOW), @ 30HA-NPUEMHUK, MOrPY>XaeMbIn B TPyOy
NQ2, nomkeH 6bITb NOAKIIOYEH K KaHany 2 (C 3e1eHON BCTaBKOW).

MNocne dopMMpoBaHNS NPUBSA3KW KaHANoB A4S 3arnycka npoue-
Aypbl YCTAHOBKM HA4yanbHOro MOJSIOXXEHUs 30HAOB Heobxoaumo B
BCNbIBatoLLEM OKHe (puc. 22) HaxaTb Ha knasuwy «CTAPT». lNocne
yero, Ha 3kpaHe [NK noOSBUTCS OKHO «PeXuMM W3MepUTENbLHON
NEHTLI»,

6.4.8 DkpaH «M3MepeHune», peXxmm uaMepmuTesibHOM
JIGHTDI

Cobnogass nocneaoBaTeNbHOCTb AEWUCTBUWA, MPUBEAEHHYIO B
n.6.5.7.1, onyctnTb BCe 30HAbI A0 YPOBHS MOBEPXHOCTU 6eToHa. B
npouecce Norpy>eHust 30HA0B B OKHe Ha 3KpaHe nK 6yayT BbIBO-
OWTbCA TeKyllMe 3Ha4yeHus 3HKoAepoB, Aybnvpylowme rnokasaHus
SHKOAEPOB Ha 3KpaHe nysnbTa ynpasneHuns b3 (puc. 24).

31:0.00 m o 42% P

32: 0.00 m -67 dBm
Pexxum M3ME|JVIT€‘J'IbH017I NeHTbl

3HayeHun 3H KogepoB:

0.00 0.00

He 3a6ygbTe ycTaHOBUTbL HOMb!

PUCyHOK 24 — DKpaH «/3MepeHne, pexxnM N3MepuTeNbHOW NIEHTI

Mocne yCTaHOBKM HA4asbHOrO MOMOXEHUSI 30H/I0B Ha YpOBHE
MOBEPXHOCTN BETOHa HEObXOANMO:

- ObHYNUTb MOKa3aHus 3HKOAEpPOB A/INTENbHLIM HaXaTnem
KHOMKK «PEXKUM/>0<» Ha nynbTe ynpasneHus b3;
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- nepentn B pexum «HACTPOWKA» kpaTKOBpeMeHHbIM HaXa-
TUEM Ha KHOMKY «PEXKUM/>0<».

6.4.9 JkpaH «MN3MepeHune>, peXKmm HaCTPOUKMH

Ha nynbTe ynpasneHns b2 C NOMOLWbIO KpaTKOBPEMEHHOro
HaXkaTusi Ha KHOMKY <«PEXWM/>0<» nepentn u3 pexunMa «U3M.
JIEHTA» B pexxum «HacTtpovika». [pu 3TOM, B npuioxeHun Ha MnkK
aBTOMATUYECKUN BbI3bIBAETCS 3KPaH HACTPONKN YCUNTEHUA B U3MEPU-
TeNbHbIX KaHanax (puc. 25).

[aHHbIA peXXuM NpeaHasHayeH Ans HaCTPOMKU YCUNEHNS U3Me-
puTenbHblX KaHanos Wb B npouecce norpy»eHus Y3 30H40B Ha Tpe-
6yemyto rnybuHy (3agaeTcs B KOH(UIrypaumMmM napameTpoB KOHCTPYK-
Lnn).

B aToM pexume NB popMmpyeT nMnynbCbl NPO3BYYMBAHUS CBau
C yactotou nostopenns 10 Iy,

_ 37%
—  Wamepenue 91:0.14 M - -
-70 dBm
PeXXum HacTpouku
Kanan 1: 1-2
FAT, mxc = 128,2 V,m/c= 4558,5
100% ri
50%
0%
-50%
-100% L
110 120 130 140 150
M K1 B Hopme
CE :

PucyHoOK 25 — DkpaH «M3MepeHne», pexxmMm HaCTpONKK yCuneHums

Ha 3kpaH rpadudeckon Bmayanusaumm U3MEpPEHHbIX CUrHanoB
BbIBOAATCA ABa rpaduka amnanTyg CUrHasoB BO BPEMEHU 4719 ABYX
n3MepuTenbHbIX KaHanos Ub.

BBepxy Ka)xaoro rpacdvka BbiBeAeHbl HOMepa npodwunen, npm-
BA3aHHbIE K OnpeAesieHHbIM KaHanaM u3MepuTesibHOro 6oka.
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Bpems nepsoro BctynneHuns (FAT*) n ckopocTb 3ByKa B 6eToHe
KOHCTPYKLUMM AN KaXA0oro KaHana, ornpeaensieMble B KaXabl TEKy-
LN MOMEHT BPEMEHU, BbIBOAATCS Ha/l OKHaMK rpadnKoB U3MepeH-
HbIX cMrHanos (puc. 25).

HacTpoika ycunenuns B kaHanax npousBoANTCS C MOMOLLbIO pe-
FyNSTOPOB, PACcrnoONIOXXEHHbIX B HUXKHEN YacTn OKHa. Mon3yHku pery-
NATOPOB YCUNEHUS MO3BOMAKOT NPOM3BECTU BbICTpYtO rpybyto ycTa-

HOBKY 3HAU€HWIN, KHOMKMN = — TOYHYIO YCTaHOBKY.

Mpn KaXkaoM HaXXaTUM Ha KHOMKM 3HAYEHUS NapaMeTpoB MeHS -
l0TCA Ha 1 dB.

KpuTepneMm KOppeKTHOro nogbopa yCuieHus rnpu norpy>xeHnu
Y3 30HA0B ABMSIETCA OTCYTCTBME OrpaHUYEHUsI aMMIMTyAbl NEPBOM
MOMYBOJIHbI N3MEPEHHOIO CMrHana Ha Bceu anvHe ceau. MNpusHakom
KOPPEKTHOM HAaCTPOMKN YCUNEHUS SIBNSIETCA CMHMI UBET rpaduka.

[ns HACTPOMKM KO3I(PPULNEHTOB YCUNEHNS N3MEPUTENBHbIX Ka-
HasoB HeobXxoaMMO:

- nepeiias B pexxum «HACTPOWKA» nnaBHO onyckaTb 30HAbI B
TPyObl AOCTYMa, KOHTPO/IMPYS YPOBEHb CUIHasA NEPBON MOJTYBOJHBI
060MX KaHaNoB;

- Npn HeObXO0ANMOCTU perynupoBaTb KO3(MPULUNEHTbI YCUNEHNS
KaHasioB NMOA3YHKOM W/IM KHOMKaMM TOYHOW perynnpoBKM.

Mocne HaCTpoONKK KO3(ULUMEHTA YCUNEHUS MEPENTU B PEXNM
«N3MEPEHUE» HaxaTnem Ha kHonky «CTAPT» Ha nynbTe ynpasne-
HUsa B3.

Mocne 3anycka N3MepeHnn B NpUNOXEHNN OTKPOETCS OKHO aK-
TMBHOIO PEXNMa U3MEPEHMM.

6.4.10 dkpaH «A3MepeHne», pe)xxmm UusMmepeHumn

CTapT WM3MEPEHUN HAYMHAETCS MOC/E HaXaTus Ha KHOMKY
«CTAPT» Ha nynbTe ynpasneHusa b3.

Ha 3kpaH MK npu 3TOM BbIBOAATCA OKOHHbIE 6/10KM C U3MepeH-
HbIMW CUIrHaNAMM B KOHTPOJIbHbIX TOYKaxX u3MepeHus (onepaTuBHbIE
NIEHTHI) B pa3/IM4YHbIX BapuaHTax Bu3yanm3aumm (puc. 26). [iBa OKOH-
HbIX 6/10Ka BbIBOASATCA B C/lyvae, eCcnu UCNonb3ytoTcs oba mu3mepu-
TenbHbIX KaHana Wb (npy ogHOBPEMEHHOM WCMOJSb30BaHUN [BYX
30HAOB-MPUEMHUKOB).

* FAT — BpeMst NepBoro BCTYMNJIeHMS CUrHana, 3amKCMpPOBAHHOIO 30H-
AOM-MPUEMHNKOM N n3MepeHHoe Nb
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Mpy HEO6XOAMMOCTM CKPbITb/0TOOPa3nTb M3MEPEHHbLIV WX Bbi-
YNCNEHHBbIN MapaMeTp CUrHana WCNONb3yWTE COOTBETCTBYHOLLME
KHOMKW B BEPXHEN YaCTW 3KpaHa:

BoaonaA " - vackagHas AvarpaMma;
BpeMa - nnarpamMma FAT 3apermcTpypoBaHHOro CUrHana;
- aMarpamma ckopoctun Y3 B 6eToHe;
- Anarpamma 3aTyxaHus s3Heprum curHana (MHTerpasb-
HOe 3Ha4yeHue).

B neBov nonoBumHe kaxaoro 6510ka BbIBOAUTCS JIMHEWKA Ny-
OGUHbI NOrpy>keHnst 30HA0B.

B npouecce n3mMepeHuin no Mepe nogbemMa 30HA0B B Tpybax ao-
CTyna pa3MeTKa JIMHeeK aBTOMaTU4YeCKMU U3MeHseTCs. BHM3Y OKOH-
HbIX 6/1OKOB BblBEAEHbI LKASIbl M3MEPEHHBIX U BbIYUCIIEHHbIX Mapa-
METPOB, @ €AMHULbl U3MEPEHUNS LKA — B JIEBOM HWXXHEM YI/ly OKHA
3KpaHa.

—  WsmepeHue ) 75%

-52 dBm

Pexxum namepenun (napannenbHoe) Bogonan  Bpews | CkopocTs | |3aryxane

Kanan 1: 1-2
Mkc: 0 200 400 600 800 1000
4 15 7 0

2.4Mm-

2.6M-

2.8m-

3.0m-

3.2m

m/ce 0 1000 2000 3000 4000 5000
nBe 40 32 2

PUCyHOK 26 — DKpaH «/3MepeHne», pexxum n3MepeHun

BHuMaHue! Ecnu B npouecce M3MepeHnn CKOpoCTb MOAbEMA
30HA0B NPEBLICUT MakKCMManbHO BO3MOXHYIO 1 M/C, B onepaTMBHbIX
NEHTaX HaYHYT NOABMATLCA NPOMYCKN U3MEPEHUIA, YTO HEAOMYCTUMO
MO YC/IOBUSIM MONYyYEHUS IOCTOBEPHbIX PE3Y/IbTAaTOB UCC/IEA0BAHUN.

B cnyyae npeBbllEeHUST MaKCUManbHOM CKOPOCTU MOABbEMA 30H-
noB B2 nHpopMMpyeT onepaTopa CBETOBOM M 3BYKOBOW CUrHanM3a-

39



umen o6 owmnbke. OnepaTtopy HEOOBXOAMMO CHU3UTb CKOPOCTb MOAb-
eMa 30HAOB, a B C/ly4ae 06Hapy>XeHMs NPONyCKOB Ha KackagHOW Auna-
rpaMMe rnpoun3BecTn NOBTOPHOE MPO3BY4YMBAHME y4acTKa CBaw.

[N NOBTOPHOro NPO3BY4YMBAHUSA ydacTKa C NPonyckamMm, Heob-
XOAUMO:

- UCMoNb3ys NoKas3aHWs 3HKOAEpPa, ONMyCTUTb 30HAbl HUXe Y-
6UHbI, Ha KOTOpPOM 6bIM 06HapY>XeHbI MPOMYCKM B PErMCTPaLIMK aKy-
CTUYECKMX CUrHAJIOB;

- MPON3BECTM MOBTOPHbIV NOABLEM 30H/OB.

[pouecc n3MepeHnsa 3aBepllaeTcs HaxaTtnem KHornku «CTOIlM»
Ha b3.

Mpn Heo6X0AUMOCTH, B C/TlyYae COMHEHWUW B pe3y/ibTaTax U3Me-
PEHWIA HA OAHOW U TOW XKe KOHCTPYKLMM B TIO60M NpOEKTE MOryT ObIThb
NpoBeAeHbl NOBTOPHbIE U AOMOSTHUTESNIbHbIE N3MEPEHUS.

6.4.11 NMpocMoOTp pe3yNbTaTOB U3MEPEHUN

[nsa npocMoTpa pe3y/nbTaTOB M3MEpEeHUn NbOro akycrmye-
CKOro nNpounsa KOHCTPYKUMN Heobxoanmo:

- B CMUCKE NPOEKTOB M3 MeHIO «[1poeKkTbl» BbibpaTb Tpebyembii
NpOEKT;

- B CMUCKE KOHCTPYKLUUIN B OKHE MapaMeTpoB NpoekTa BblibpaTb
TpebyeMyto KOHCTPYKLMUIO;

- BbIbpaTb MHTEpECYyloLlee U3MEPEHUE U3 CMMCKA.

MepBbIM B CMCKE BbIBOAUTCS 3aro/ioOBOK peE3ynbTaTOB CaMoOro
nocnegHero N3MepeHHoro npoduns.

3arofioBOK KaXkAoro MU3MepeHus COAEPXWUT ero HoMep, MEeTo-
AVKY NPOBEAEHUS U3MEPEHUN, TEKCTOBbIM KOMMEHTapuKn, AaTy 3a-
MycKa U3MEPEHNIN U KHOMKY Bbi30Ba B/IOXXEHHOIO MEHHO

TekCcToBbIN KOMMeHTapu (puc. 27) npeaHa3HadeH ans akueH-
TUPOBAHUS BHMMaHUS NMONb30BaTENS Ha MOJTYYEHHOM pe3ysbTaTe.

KoMMeHTapui K pe3ynbTaTy U3MEPEHUIN MOXET ObITb BBEAEH B
MNPOW3BOJIbHbIA MOMEHT BPEMEHW, K/IMKOM MO COOTBETCTBYHOLLEMY
TEKCTOBOMY MOJIHO.
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KomMmeHTapui:

COXPAHWUTb

PUcyHok 27 — DKpaH BBOAA KOMMEHTapUs K N3MepPEeHuIo
B 3aro/I0BKe U3MepeHus

Mocne BbibOpa 3arosioBka M3MEpeHU Ha 3KpaH byayT BbiBe-
AEHbI COXpaHEHHbIE (apXMBHbIE) pe3yNbTaTbl U3AMEPEHNI B rpacdumye-
ckoM (puc. 28) n TabnuyHoM Bmnagax (puc. 30).

MacwTab no BepTUKanbHbIM OCAM AnarpaMM MOXHO U3MEHSITD,
pa3BoAs U CMbIKas nasblbl U NepemMeLLas AnarpaMmMbl No BEpTUKANN.

—  W3mepenue ) 74%

71 dBm
MpocMOTp pe3ynbTaToB M3MepeHus (NapannenbHoe) Bojonas  Bpewn | CKopocTs | (3aTyxame

|~ rrPaouk|i= TABNMLA

Kanan 1: 1-2

Mkc 0 200 400 600

800 1000
M/ce O 1000 2000 3000 4000 5000
abe® 40 32 24 15 7 0

PUCYHOK 28 — DKpaH BblBO/ia apXMBHbIX PE3Y/IbTAaTOB U3MEPEHWI
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Yncnosble 3Ha4eHns (FAT 1M CKOpOCTb), a Takxke rpaduk 3ape-
MMCTPUPOBAHHOIO Y3 CUrHanoB BbIBOAATCS B BCMJ1bIBAIOLLEM OKHE M0
HaXXaTuIO Ha NoBYI0 CTPOKY KackagHoM avarpammbl (puc. 29).

Kanan 1: h=3.25m, k=31aB
FAT=129.8mKc, V=3850.9m/c

PrcyHoOK 29 — DKpaH BbI30Ba YMNC/IOBbIX 3HAaYEHUN U rpadmka 3ape-
FMCTPUPOBAHHOIO Y3 curHana B Npou3BOSIbHOM MecTe AMarpammbl
MNepekntoyeHne mMexay rpapuyeckmuMm n TabnmnyHbiM oTObpaXxe-

HMEM pe3yNbTaTOB M3MEPEHUsI OCYLLECTBSIETCS HaXaTUEM KHOMOK
«I'pauk», «Tabnuua».

— N3mepeHue ) 74%
-69 dBm

MpocMoTp pe3ynbTaToB M3MepeHus (napannenbHoe) Bogonan  Bpews | Ckopocts | |3aTyxane
|~ rPa®UK|i= TABNMLA Kanan 1: 1-2

h, m Y, AB V, m/c AV, % AHomanun =

0.00 - - - olwmnbKa

0.05 B - - olwmnbka

0.10 2,2 4606,9 +4,8

0.15 2,7 4613,8 +5,0

0.20 1,6 4606,1 +4,8

0.25 1,6 4607,8 +4,9

0.30 2,2 4605,3 +4,8

0.35 3.3 4603,0 +4,7

0.40 2,0 4603,2 +4,7

0.45 1,7 4604,6 +4,8

0.50 1,7 4603,0 +4,7

0.55 1,7 4603,0 +4,7

0.60 1,5 4605,3 +4,8

0.65 1,4 4613,8 +5,0

0.70 1.5 4609,1 +4,9

PucyHok 30 — DKpaH Bbl30Ba pe3y/ibTaToB N3MepeHus
B TabnnyHoOM BUAE
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B TabnnuyHOM pexxnMe OTOOpaXKaloTCA: pacCUMTAHHbIE 3aTyxa-
HWe, CKOPOCTb PacnpoCTPaHeHns Y3 UMrysbca, a TakKe OTKIIOHEHNE
CKOPOCTU OT cpeaHer (MeanaHHOM CKOpOCTWU) MO BCeMY NpodwuIito
CBaM.

B cnyyae obHapyXeHus ynbTpa3ByKOBOW aHOManun Y3 curHana
B cTonbue «AHOManusa» oTobpaxaeTcsl COOTBETCTBYIOLLAA OTMeTKa.

N3mepeHns, B koTopbix cornacHo MOCT P71039-2023 (Mpwuno-
XXeHune ') aHoManns He 6bina 0bHapy)XeHa, MOXHO CKPbITb HaXaTueM
KHOMKK = («CopTupoBKa»).

B npaBoM 4yacTn CTPOKM 3arofioBKa pe3y/nbTaTa W3MEpPeHUs
(puc. 31) pacnono)eHa KHoMKa BNOXEHHOro MeHto : (CM. n.6.4.6).

Mpodunu: 1-2 MeTtoaunka: [MapannenbHoe 14.03.2024 14:14:00

KommeHTapwmi:

PucyHok 31 — 3aronoBok pe3ynbTaTa U3MEpPEHUI

o HaXkaTuO 3TON KHOMKN MOXET ObITb BbI3BaHO BIOXXEHHOE
MeHI0 (puc. 32), coaepkallee Ha3BaHUSI HECKOTbKMX KOMaHA.

Ypanutb
9kcnopt B pdf

Skcnopt B xls

PucyHok 32 — Bno)xeHHoe MeHIo
B 3arosfioBKe pe3ysibTaTa U3MepeHni

KoMaHaa «Yaanutb» No3BOoNseT yaannTb U3 NaMaTu npunoxe-
HWUS pe3ynbTaTbl U3MepeHun ans noboro npodwuns.

[Nepen yoaneHnem BbIBOAUTCA BCMblBAlOLEE OKHO C npeaynpe-
XOQWmMM coobweHmneM 1 KnaBsuwamn «Yaanutb» n «OtmeHa». Boz-
BpaT Ha NpeabiayLLMIA 3KpaH NpOM3BOAUTCS MO HAXXaTUIO CUCTEMHOM
knasmwn « (<) MNnkK.

KomaHaa «3kcnopT B pdf» no3BonsieT cCoXpaHUTb B NaMATU Mpu-
JTOXXEHUS! MPOTOKO/T Pe3y/IbTaTOB UCMbITaHUA KOHCTPYKLMK, BKJIOYa-
IOWWIN pe3ynbTaTbl U3MEPEHUIN TOMIbKO OAHOrO MNKN ABYX aKyCTu4e-
Ckux npocunen (B 3aBUCMMOCTM OT TOrO B KakOM pexmnMe npoBoau-
JIUCb U3MEPEHUN — OAHOKAHA/IbHOM W/N ABYXKAHas/TIbHOM).

MpOTOKOM UCMbITaHWUIA KOHCTPYKLMM ANs n36paHHbIX Npodunen
COXPaHAETCS B KOPHEBOW Narike:

DBS > Arhive > [Ha3BaHue obbekTa] > [Ha3BaHMe KOHCTPYKUMn]
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C umeHeM: «OT1ueT namepeHun (npodpunn X-X, X-X) ot A4.MM.ITTT
YY-MM-CC.pdf» (Hanpumep, «OTuyeT uamepennn (npopunmn 1-3) ot
03.10.2023 12-19-32.pdf»).

KomaHaa «2kcnopt B XIsx» NO3BONSAET COXpaHUTb pe3ynbTaThl
n3mepeHui B TabnuuHom Buae (puc. 33) B hann ¢ UMeHeM:
«XKypHan mnamepennn (npodunm X-X, X-X) ot A4.MM.ITTT YY-MM-
CC.xlsx» (Hanpumep, «OtuyeT wu3mMepennn (npodunn 1-3) ot
03.10.2023 12-19-32.xlsx»).

= )KypHan uamepeHuii (npodmnu 1-..

Hau.cTp. Bug DaHHuble BctaButk [pocmotp

™

A B C D E F G H | J
h, M Y, b V, M/c AV, % AHoManus HaseaHue npoekTa: YioH
0,00 34,4 3318,7 -13,3 3Ha4YMTenbHas HasBaHune KOHCTpyKumu: Cean 202
0,05 21,9 4190,0 +9,5 3HaYyuTeNnbHan Iny6uHa, m: 15.00
0,10 59 42674 +11,5 Mpoduns: 1-3
0,15 0,8 4330,1 +13,1 Crapt uamepenus: 26.09.2024 07:12:00
0,20 1,7 4163,5 +8,8 Basa namepeHnus, Mmm: 267.0
0,25 0,8 4168,0 +8,9 Ha3sBaHue ycraHoBKM: DBS2 (M3MepHTENbHBbI |
0,30 0,0 4122,3 +7,7 Kanan: 1
0,35 1,5 4144,3 +8,3 MepunaHHasa ckopocTb, M/c: 3827,9
0,40 1,3 41447 +8,3
0,45 1,8 42414 +10,8
0,50 0,4 4777 +9,1
0,55 0,2 4105,2 +7,2
0,60 1.9 4130,3 +79
0,65 1,8 4036,3 +5,4
0,70 2,0 4050,6 +58
0,75 2,4 3984,8 +4,1

Mpopuns 1-3  +

Ny s WM =

O

—-
o

—_
—_

-
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PucyHok 33 — ®opMa XypHarna U3MepeHun,
COXPaHEHHOro B NaMATU NPUTOXKEHUS]

6.4.12 dDkpaH «lpoBepka>»

JKpaH «[l1poBepka» BbI3bIBAETCA M3 CMIMCOYHOro MeHr. llocne
nepexofa Ha OAHOMMEHHbIN 3KpaH aBTOMaTUYeCKM 3amnyCcKaeTcs pe-
XXMM KOHTPOJIbHbIX OnepaLui.

MNocnenoBaTeNnbHOCTb AENCTBMMA onepaTopa NPy KOHTPOSbHbIX
onepaumsx b n b3 npueeaeHa B MeToAMKe KanmbpoBKK U METOAMKE
aTTecTaunmn yCTaHOBKMW.

Ha akpaHe «[1poBepka» peann3oBaHbl Cneayowmue pasaernsb:

- NpoBepKa 3HKoaepoB (puc. 34);

- MpOBEpPKa BpeMeHN pacrpocTpaHeHus Y3 nmnynbca (puc. 35).

[epeknioyeHre Mexay pasfenaMu OCyLEeCTBNAETCS Mo HaxXa-
TUIO COOTBETCTBYHOLUMX MUKTOrPaMM B HMXKHEN YacCTu 3KpaHa.
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MNpu HaxxaTnun knasuwmn «3AIMYCK», B pasgene «llpoBepka 3H-
Kogepa», b2 nepexoant B pexuM mnaMepeHus AuHbl kabens, 3a-
MNpaB/IEHHOro B COOTBETCTBYOWMN WKUB B3 (31 unn 32). Mpu 3Tom
B OKHO MOKa3aHMM 3HKOAEpa BbIBOAUTCS MOACKa3Kka ornepaTopy O
HeobxoAMMOCTM HaxkaTns Ha KHonky «CTAPT» Ha nynbTe ynpasne-
HMa B2 ans 3anycka n3aMepeHui.

— [lpoBepka aHKopepoB D 42%
-64 dBm
Bbi6op Pesynerathl lMokasaHusA
aHKopepa U3MepeHui, M 3HKoAepa, M
1 -10.002
2 -10.002 Ha)'KMMTe
3 -9.999 u]
CTapT
OnuHa CpepHee 3Ha4yeHue A6contoTHas
Kabensa, m La, m norpewHocTb A, M
10.001 0.001

& o

MpoBepka aHKo[epoB MNpoBepka BpeMeHU

PucyHok 34 — DkpaH «[1poBepka 3HKoAepa>»

3HaueHne n3mepeHHon anunHbl B3 nepenaet B Wb, a nocneaHunn
— B MnK no paanokaHany Wi-Fi unu nHtepdency USB.

Ab6CoNIOTHbLIE MOrpeLHOCTN 3HKoAepoB b2 onpeaensatoT nytem
CPaBHEHWS MOKa3aHWN Ha MHAUKATOPE NynbTa ynpasneHus b3 ¢ mns-
BECTHbIM 3Ha4YeHNEM AnnHbI Kabens Lo, onpeaensieMon ¢ NoMOLLbIO
NEHTbI U3MEPUTENBHOW 3TaNloHHOM 3-ro pa3psaa no MOCT P 8.763-
2011. Ina KOHTPO/bHbIX onepaunn Npoeepkn b3 ncnonb3yetcs cne-
LManbHbIN CTEHA ANS U3MEPEHUS ANMHBI NepeMelleHns kabens. Me-
pen 3anyckoM NpoBepKM 3HKoAepoB b3, n3BecTHoe 3HaYeHne ANUHDLI
kabens Lo (B MeTpax) BBOAMTCS ornepaTopoM B none «[nuHa Ka-
6ena». Mocne oKOHYaHMA KOHTPOMbHbIX onepauun b3 Heobxoanmo
HaxaTb Ha knasuwy <«OCTAHOBKA» Ha 3KpaHe npunoXeHus
(puc. 34).

[eHepauus ynbTPa3BYKOBOro WMMysbCa 30HAOM-UCTOYHUKOM
OCYLLECTB/ISETCA NMpU HaxaTum Ha knasuwy «UMITYJIbC».

Pe3ynbTaTbl UI3MEPEHUIA U BbIYUCIIEHUIN BbIBOAATCS B COOTBET-
CTBYIOLLMX OKHAX Ha 3KpaHe «[1poBepKa BpeMeHmn».
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MNpu kaXxaoMm HaxkaTum Ha knasuwy «UMITYJIbC» B okHO «Pe-
3yNbTaTbl U3MEPEHUIN» [06aBNSETCS HOBOE 3HAYeHME TEKYLUMX pe-
3y/IbTAaTOB M3MEPEHUN N YBENNYMBAETCA 3HAYEHUE B OKHE «N9 n3-
MepeHns».

— MNposepka BpeMeHU ) 77%
( -72dBm
Homep KaHana: PesyneTatbl naMepeHuns CpefHue 3Ha4YeHuA Pe3yanaTbI
T, MKc TaT, MKC T, MKC TaT, MKC
® Kanan 1
0.0 0.0 Tar,, A,
MKC MKC
O Kawan 2 CuctemHas
cocTaBnsloLwas
CpepnHekBapp,.
3afepKa cTeHAa,MKC OTKMOHEHNE
0.0
_ 289 [EN Crysainan
cocTaBnsloLwas
3TanoHHoe 0.0
3HavyeHue TaT, MKC A6contoTHas
N2 uamepeHus norpewHocTb A, MKc
0.0
UMNYbC OYUCTUTL 3ANOMHUTDb OTYET PDF
% ©

MNpoBepka aHKofepoB MNpoBepka BpemeHu

PncyHok 35 — DkpaH npoBepKn BpeMeHu pacrnpoCTpaHeHUs
Y3 uMnynbcos

Bpemsi 3a4ep)KKN M3MepUTENbHOM CXeMbl (CO34aBaeMoe CTeH-
[0BbIM 060pyAOBaHMEM), @ TaKXe 3TajlIOHHOE 3HAayeHWe BPEMEHMU,
n3mMepeHHoe YactoTtomepom (T3T), BBOAMUTCS ONepaTopoM B COOTBET-
CTBYHOLLMX OKHaX. lMpu KaXkgoM HOBOM UMMyJbCe 3HaYeHe B OKHEe
«JTaNoHHOE 3HaveHne TaT» AOMKHO 6blTb 0OHOBIEHO BPYU4HY!IO.

Mocne reHepaumn 10 MMNyNbCOB AanbHEMWAsi BO3MOXHOCTb
popMUPOBaHMA UMMYNbCOB BNOKMPYETCS 0 MOMEHTA HaXaTus Kna-
BN «OYNCTUTDb».

Mpy NOTHOM 3aMNO/IHEHMM OKHa Pe3yNbTAaTOB U3MEPEHUN U MpU
AOCTMXKEHUN 10 pe3ynbTUPYOLWNX 3HA4YEHNN GOPMUPYETCH NTOroBoe
3HaYeHMEe MOrpewHoOCTU WU3MEPEHUMA BPEMEHM PaCNpPOCTPaHEHUS
YNbTPa3BYKOBOrO MMMy/sibCa C BbIBOAOM BCEX COCTaBNSAKOLWMX MO-
FPELHOCTN B COOTBETCTBYIOLME OKHA. [Mocsie HaXxaTusa Ha KnaBuLly
«3AMNOMHUTDb» UTOroBbIM pe3ynbTaT BbIYNCIEHUI BbIBOAUTCS B CO-
OTBETCTBYIOLLEM OKHE Pe3y/bTaTOB B MPaBOM 4acTu 3KpaHa. Kna-
Buwa «OHYUCTUTb» cny>knt ana o4nMCTKM OKOH pe3ynbTaToB.

MNpu Haxkatum Ha knasuwy «OTYET PDF» (puc. 34, puc. 35)
NpunoXxeHne opMMpPYET NPOTOKOJbI U3MEPEHNI NPU NpoBepkax b3
n b B hopmate PDF no popme npunoxkeHus A.
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MpoTOKONbI NPOBEPOK COXPaHSOTCA B nanke Reports, pacnono-
)XEHHOWN B KOPHEBOM Manke npunoxexus DBS, ¢ uMeHamu:
« DBS2_XXXX, npotokon nposepku b3 ot A4.MM.ITTT Y4-MM-CC;

« DBS2_XXXX, npotokon nposepku N6 ot A40.MM.ITTT Y4-MM-CC.

6.4.13 dDkpaH «0O nporpammMe>»

Bbi30B 3kpaHa «O nporpamme» (puc. 36) npou3BoAUTCH U3
rMaBHOIMO MEeHI0.

Ha skpaH «O nporpammMe» BbIBOAATCSH:

- MH(OpMaUKUSa 0 Npou3BoanTeNe Usaenus;

- aApec KOMMNaHwuu;

- KOHTaKTbl KOMMNAaHWW;

- HOMEp TeKyLen Bepcun npunoxenns B popmarte v.X.X.X.

— O nporpamme ) 77%
72 dBm

ABC2

000 HMMN "UHTepnpubop”

[lonosHon odmc:

454080, r. YensabuHck, yn. Butebekas 4, 11 nogbeag, 2 atax
www.interpribor.ru

Ten: 8-800-775-05-50

Mouta: service@interpribor.ru

Bepcua MO: v.1.1.0

PucyHok 36 — DkpaH «O nporpamMmme»

6.4.14 dxpaH «Bbixog»

Bbixo4 13 NpunoXeHUs MOXET ObiTb OCYyLLeCTBIeH U3 Nb0ro
9KpaHa NPUIOXEHUS, BbI30OBOM MeHI0 «BbIxo4» B CMMCOYHOM MEHIO
M aKTUBaLUMEN COOTBETCTBYIOLLEN KOMaHAbI, WM CTaHAAPTHbLIM CMo-
coboM — cBOpauMBaHMEM MPUNOXKEHUS U CMaxmBaHMeM ero C pabo-
4yero crona.

MpunoxeHue 6yaeT 3akpbiTo




[py 3aKpbITUX MPUIOXEHMS MPOBOAUTCS NPoBepKa:

- Ha Hanuuue yctaHoBneHua coegnHeHnsa c Ub;

- Ha akT npoBeaeHuss namepeHmn Vb ¢ NpmBsI3KOM K aKTuWB-
HOMY MPOEKTY.

[10 3aBepLueHns namepeHui (oo HaxaTtust kHonku «CTOIM») Bbl-
XO4, U3 NPUIOXKEHNST HEBO3MOXKEH.

6.4.15 PekoMmeHpaumm npm pabore ¢ N1aHIWIETHbIM KOM-
NbOTEPOM

MNpu paboTe C NPUIOXKEHMEM UCMONb3YETCH TONbKO FOPU30H-
TanbHas opueHTauusa amcnnes MNnK. Ana yoobcrea paboTbl OTKKO-
4YnuTe aBTONOBOPOT M306paxkeHus MnkK.

Ecnv aucnnen MnK oTknounncs B npouecce paboTbl, BKIOUNTE
€ro KpPaTKOBPEMEHHbIM Ha)XXaTUEM KHOMKW BKJTHOYEHUS nocne
yero pasbnokupyute MNnk.

& BHuMaHue! [Jns yctaHoBkM 6ecnpoBOAHON CBA3WN C U3-
MepuTenbHbIM 6/10kOM ybeauTech, Uto B MnK akTmBMpoBaH
BCTpoeHHbIn Wi-Fi moayne.

B cny4yae Bo3HMKHOBeHUS npobnem ¢ Wi-Fi coeanHeHneMm, npu
HeoXxwnaaHHoW notepe coeanHeHus MNnK ¢ Ub, Heobxoaumo nepesa-
rpy3utb Wi-Fi moaynb, BcTpoeHHbin B MNnK.

Ans 3toro Heobxoanmo (Ha npumepe MK Uefone Armor Pad 2):

- BbI3BaTb MaHenb ynpasneHuns (LUEeHTP ynpaBneHusl) CABUIOM
“WwTopkn” nansuem oT BepxHero kpas aucrnnes sHu3 (puc. 37);

PUcyHoK 37 — DKpaH naHesnu ynpasfieHus
B INnK Uefone Armor Pad 2
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- HaXXaTb Ha Knasuwy «MHTepHeT»;

- Ha OTKpbIBWeENCA naHenn «NHTepHeT» (puc. 38) BbIKIOUUTD U
MOBTOPHO BK/THOUUTL ABMXOK BKtoUeHns moayns Wi-Fi.

- HaXkaTb Ha knasuwy «OTOBO».

NHTepHeT

YT06bl MOAKIOUYMTLCA K CETU, HAXXMUTE Ha ee Ha3BaHue

Wi-Fi @)

<& YOTA-5926 &

> [Mokasatb Bce

roTOBO

PucyHok 38 — DkpaH naHenu «HTepHeT»

6.5 Mopspok npoBeaeHUs UCNbITaHMWA C MCNOJIb30OBa-
HUEM YCTAaHOBKM

6.5.1 O6wme ycnoBus UCNbITaHUMN

McnbiTaHus cnegyetr NnpoBoAUTb HE paHee, YeM yepe3 7 OHeu
NoC/ne OKOHYaHUst 6ETOHMPOBAHNS CBaMW.

MpOYHOCTb 6ETOHA MCMBLITYEMOM CBan He AO/MKHa 6biTb HUXe
70 % OT pac4eTHON NPOEKTHOM MPOYHOCTU N HE A0/MKHA BbITb HUXE
15 MMa.

B oTAenbHbIX Ciyyasx, NpyM COOTBETCTBYIOLIEM OBOCHOBaHMM,
AOMYCKAeTCs NPOBOAUTb MCMbITaHWs B 6onee paHHWE CPOKM, YCTa-
HOBJIEHHbIE NMPOrPaMMon UCMbITaHUMN.

NpuMevyaHue

PaHHee BpeMs NpOBEAEHNS UCMbITaHUIA MOXET MPUBECTU K CHU-
XKEHMIO CKOPOCTU 3ByKa B 6ETOHE, NOCKO/bKY H6ETOH elle He A0CTUr
MOJSTHOM MPOYHOCTU, HO MOXET AaTb MIHOBEHHYIO NPeABapUTENbHYIO
MHOPMaLMIO O KayecTBe CTBOS1A CBaM.
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6.5.2 NpeaBaputenbHbie paboThbl

MNepen npoBeaeHNEM UCMbITAHUA HEO6XOANMO BbIMONHUTL Cle-
aylowme AencTBus:

6.5.2.1 ObecneunTb OOCTYN K BEPXHUM KOHUAM Tpyb AocTyna.
3arnyLwKu ¢ BEpPXHUX KOHLO0B Tpy6 AoCTyna yaanuThb.

6.5.2.2 BbINONHMTL NPOBEPKY NpoxoauMocTn Tpyb aoctyna wu
N3MEPUTb UX ASIMHY C TOYHOCTbIO He Hmke 50 MM C NOMOLLbIO n3Me-
pUTENbHOW NIEHTBI C rPy30M (MPOBHUKOM) M3 KOMMJIEKTA NMOCTABKM.

MNocne paboTbl HEO6XOANUMO MPOCYLUNTL U3MEPUTESTbHYIO NIEHTY
CYXON YMCTON TKaHbIO Nepea CKpyYMBaHMEM M YKIaAKOM Ha XpaHe-
HWe aNns npeaoTBpaLleHnst Koppo3nu n obecneyeHnst 4ONroBEeYHOCTH
nspenus.

PucyHok 39 — 3MepuTenbHasa fieHTa C rpy3om

Ecnn Tpyba poctyna 3abnokmpoBaHa, riybuHa, Ha KOTOpOW
661710 06Hapy>XeHO NPensaTCTBUE, PErncTpupyeTcs B XXYpHasne npo-
BeAeHMA UCNbITaHuW. OnunHa Tpybbl (L,.) u3MepsieTca OT Bepxa
Tpybbl. N3MepeHHas rnybrHa ukcMpyeTcs B MOMEHT MpOBUCaHUS
NEHTbI C FPY30M, YTO yKa3blBaeT Ha AOCTUXXEHME 30HAOM AHA CBaw.

N3mMepunTb M 3anmncatb BbICOTblI OrofioBkoB Tpyd aoctyna (L, )
OTHOCUTENbHO Bepxa 6eToHa cBan C TOYHOCTbIO A0 CAHTUMETpA.

BbluncnuTb 1 3anucaTb B XXypHan rnybuHbl Bcex Tpy6 OT YpOBHS
6eToHa (L ):

Ligi = Lri— Lorg (3)
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MNpu n3mepeHnn annHbl Tpybbl (L.) HEO6XOAMMO Y4MUTbLIBATb,
YTO K M3MEPEHHOMY META/INIMYECKON NTEHTON PacCTOsSIHUIO HeobXxo-
AVMO AOMNOSHUTENBHO NPUBaBUTL rNYOMHY MOrpy>keHus rpysa c Ka-
pabuHoM Lr = 171 MM M HEMapKMPOBAHHbIN MHTEPBAN Ha JIEHTE
LH = 255 mM. T.0., anuHa Tpybbl BblunCNeHHas L. (B MeTpax) onpe-
aensietcs rno gopmyne:
LTi — LT nami T 0,43 (4)

6.5.2.3 U3MepuTb M 3anncaTb pacCTodAHME MeXay BHELHUMWU
CTEeHKaMu Tpy6, BHELLUHUW AMAMETP U TOJLLMHY CTEHKM Tpyb AocTyna
C TOYHOCTbIO 40 MUIIIMMETpA.

6.5.2.4 3aHeCcTn BCe M3MEPEHHbIE 3HAaYeHNS B XXYpHas npose-
AEHUS UCTIbITAHUK, B NpunoXxeHnn Ha MnK B KOHMUrypauuio npo-
ekTa, pa3aen «lapaMeTpbl KOHCTPYKLMIN.

6.5.2.5 MNpoHymepoBaTb TPybbl AOCTYNa cneaylowmnm obpasom:
N21 — nepBas Tpyba OT HanpaBfeHUs Ha CEBEP MO «X0AYy ABMXKEHUS
YaCoBOW CTPENKU» U Aanee Hymepauus Tpyd MaeT no Bo3pacTaHuIo.

MeTka HanpaBneHUs Ha ceBep MOXET OblTb HAHECEHA KPacKoW
Ha 6eToHe OrosioBKa CBan WM Xe KpPackou MOXeT OblTb MOMeYeHa
Tpyba N91.

6.5.2.6 3anonHUTb NOMHOCTLIO TPYObl AOCTYNAa YNCTOW NMPECHON
BOAOW.

6.5.3 YcTtaHoBKa 1 nogknoueHne obopyaosaHus

6.5.3.1 YcTaHoBUTbL Ha Tpybbl AOCTYNa UCCIEAYEMON KOHCTPYK-
Luum (CBau 1 Np.) YCTaHOBOYHbIE BTY/IKN AN Kabens.

6.5.3.2 Ha HeKkOoTOpOM yaaneHun OT OrosioBKa MCCieayeMon
CBaW YCTAHOBUTb LUTATUB reoie3n4Yecknin 3 KoMmniekTa obopyaosa-
HUS YCTAHOBKMU. [pyM MOHTaxe wTaTMBa HeobxoauMo BblbpaTb ero
MaKCMMa/lbHO YCTOMYMBOE MONIOXKEHWE, @ FOPU3OHTANIbHOCTb YCTa-
HOBKM MPOBEPUTbL C MOMOLLbIO MY3bIPLKOBOIrO YPOBHS, PaCrofoXeH-
HOro Ha WTaTMBe. 3aTeM CNeAyeT PacnosioXUTb BbIABMXXHOW 3ne-
MEHT LITaTuBa Ha yaobHon ana paboTtbl ¢ b BbicOTE (HanpuMep, Ha
YPOBHE rpyau), UCMOsb3ys KOHCTPYKTUBHbIE 3aXXMMbI. [locne yero,
YCTQHOBUTb M 3aKpenuTb Ha wTatmBe b2 C NOMOLWbIO CTOMOPHOro
BMHTA, PACrosIOXKEHHOro Ha KPOHLLUTENHe B2.

3akpenuTtb Ha b3 aepxatens MNMnK n Vb ¢ noMoLLbIO YCTaHOBOY-
Horo BUHTa (puc. 6), pacnosoXeHHOro B BEpXHen Yactn b3. YcraHo-
BuTb MNNK 1 UB B aepxatenb (puc. 40).
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[epxaTtesnb
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NHdopMaLmoHHas
Tabnnuka b3
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(’p’ ABC- 2 , | BJIOK HF3MEPHTE/IbHBIH

BJIOK 3HKOJEPOB ‘; o b= ‘ 3an. 10 CO11 2024r.
3am. N2 C101 202”‘

CTOMOpHbIN
BUHT

A Y
PucyHok 40 — YcraHoBka b3, Vb v NnK Ha wTaTtue
(BnAa, Ha b3 c3aaun)

KaTywkun wkneoB b3 opneHTUpoBaThb NO HaMpaB/leHUIO K CBae.

6.5.3.3 Ha HekoTOpOM yaaneHun oT LWTaTMBa YCTaHOBUTL bapa-
6aHbl ¢ kabeneM (CMOTUMKN).

6.5.3.4 MNoakntounTb Y3 30HAbI K Kabensim Ha 6apabaHax (CMOT-
ynkax). C NoMOLLbIO COeANHUTENBHbIX Kabenen noaKItoUYnTb:

- kabenu ot 6apabaHoB 1 NynbT ynpasneHus b3 k UB;

- b k MnK (npu ncnonb3oBaHnn nHTepdenca USB).

& BHuMaHue! [logknioyeHne kabenen OT 30HAOB K
pasbeMaM Vb HeobxoaNMO BbIMOSHATL B CTPOroM COOTBET-
CTBMM C LIBETOBOM MapKMPOBKOM KOPMNyCOB 30HAOB M Mapke-
pOB Pa3beMOB.
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6.5.4 lNpoBepka paboTbl 060pyaoBaHMNA

MNepen HayanoMm NpOBEAEHUS UCMbITaHMKM HeObxoauMO npoBe-
pUTb KOMMYTaUMUIO N paboTOCNOCOOHOCTb 3/1IEMEHTOB YCTaHOBKMN.

[poueaypa NpoBepKM BKKOYAET Creaytolme aTanbi:

1) Bknountb UB n MnkK.

2) AkTneupoBsaTb nNpunoxeHue JB6C Ha MnK 1 ycTaHOBUTb CBSA3b
B c MNnK B MeHI0 «llogknioveHne».

3) MNpoBepuTb paboTOCNOCOOHOCTb SHKOAEPOB, BbIMNOHUB Cle-
aylowme AencTBus:

3.1) N3MeHUTb NoMoXXeHUs LWKNBOB 3HKOAEPOB;

3.2) Y6eanTbCcs B U3MEHEHMM MOKa3aHWA Ha AMCriee nynbTa
ynpaeneHus b3 B pexxume «U3M. JIEHTA», a Takxxe B BEpPXHEN YaCTy
3KpaHa npunoxenus MNnk.

3.3) HaxaTtb c yaepxaHueMm (bonee 2cC) Ha KHOMKY <«PE-
XNM/>0<» Ha nynbTe ynpasneHna b3 ona yCTaHOBKM Ha4yasibHOro
NONOXeHNs U ybeauTbCsl, YTO NOKa3aHUs SHKOAEPOB OOHYNUMUCH.

4) NpoBepuTb Y3 30HAbLI HA 06s13aTeNbHOE Hannuue nenecTko-
BbIX OrpaHMuYnTENEn U3 31acTOMepa M BbIMONHUTL Ceayowue aen-
CTBUS:

4.1) 3anTn B MeHto «lpoBepka» M nNepentn B 610K KOHTpPONS
BPEMEHWN PACNPOCTPaHEHNS YNbTPA3BYKOBOro curHana «lposepka
BpemeHu» (puc. 35) No HaXaTuo COOTBETCTBYIOLWIEN NMUKTOrPaMMBbl.

'
&/ o©
MpoBepKa aHKOAEPOB MpoBepKa BpeMeHH

4.2) B oTKpbIBLLEMCS OKHE BblbpaTb KaHan N21;

4.3) YcTaHOBUTb 3HaueHne 3aaepkn cteHaa 0 MKC;

4.4) CKpeCTUTb KpecT-HaKpecT (B 30HE pa3MeLLeHNS Mbe30ase-
MEHTOB) 30HA-NPUEMHMK, NOAKIOYEHHbIN K KaHany N21, ¢ 30HaOM-
MCTOYHNKOM Y/bTPa3BYKOBbIX UMIMY/bCOB.

4.5) HaxaTb Ha knasuwy «MMnynbc».

4.6) Y6eanTbCH, 4YTO U3MepeHHoe 3HayeHne BpeMeHU pacnpo-
CTpaHeHWs yNbTPa3BYKOBOro CUrHasa He npeBbiaeT 2 MKC.

MNoBTOPUTL Npoueaypy nposepku (n. 1-5) ans kaHana N92.

O6opyaoBaHMe roToBO K UCMbITAHUSIM.
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6.5.5 lNoarortoBka U3aMepuUTENIbHOIO NPoOEKTa

Ha 3kpaHe «[lapameTpbl npoekTa» B npunoxeHun AbC co3aaTh
HOBbIN N3MEPUTENBHbINA NPOEKT N UCMONb3YS paHee NoTyYEHHYO NH-
dopmMaumio 06 06bEKTE NCMbITAHMKN, BBECTM aTpubyTbl U3MEPUTENb-
Horo npoekTta (n.6.4.5) M napameTpbl UCMLITYEMOW KOHCTPYKLUK
(n.6.4.6).

[lnsi NOBTOPHOro NpOBEAEHNS U3MEPEHWUIA U ANt MPOAOIIKEHNS
N3MEpPEHN Ha KaKoM-TMB0 KOHCTPYKLMKN B paMKax paHee Co34aHHOro
NpOeKTa, AOCTAaTOYHO OTKPbITb 3TOT NPOEKT, NEPENTU K HeobxoaMMOMyY
n3MepuTeNbHOMY NpoduIo 1 3anyCTUTb U3MEpeHUs Nocse nposeae-
HMS BCEX HEOOXOAMMBIX MOArOTOBUTENBHBLIX ONEPaLNN.

Mpn BbIGOPE MCCNEAyeMbIX CEYEHUIN BCErAa CTPOro KOHTPOU-
pOBaTb COOTBETCTBME HOMEPOB M3MepUTENbHbIX KaHanos b HoMe-
pam Tpyb goctyna, B KOTopble 6yayT onyckaTbCs 30HAbI-MPUEMHUKN
(n.6.4.7).

[na npoBeaeHust UCCeAOBaHMM AOMONHUTENBbHOM KOHCTPYK-
LMK Ha 06beKTe UCMbITAHUN CNeayeT:

- 006aBNTb HOBYIO KOHCTPYKLMIO B OKHE MapaMeTpoB NpOeKTa;

- NepenTn B OKHO BBOAA NMapaMeTPOB KOHCTPYKLUWU;

- BBeCTK TpebyeMble napamMeTpbl KOHMUIypaummn Anst SToM KOH-
CTPYKUMMW.
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6.5.6 NMNocnepoBaTenbHOCTb NPOBEeAEHUS UCNbITAaHUN
6.5.6.1 YcTaHOBKa Ha4yYaJIbHOIO MOJIO)KEeHUs 30HAOB

[ANns yCTaHOBKWM Ha4asibHOro MOJIOXKEHUS 30HAOB HA YPOBHE MNo-
BEPXHOCTM 6€TOHa, HEOH6X0AMMO BLIMOMHUTL Crieayowme AeUCTBUS:

1) MoaHATb pyKOATb 3KCLUEHTPUKA mkcaTopa WKuBoB (puc. 43 b)
Ans 6710KMPOBKM pasaenbHOro BpalleHus WKneoB b3, ecnn ncnonbay-
eTCs MeToA NapanfenbHoro NPo3BYy4YMBaHUSI.

2) MoaHATb NPUMXXMMHOM 610K HAaXXaTMEM KHOMKM 3aLLenku
(puc. 41).

/F  3alwenka

MpvxkmuMHon 610K

Pblua)kHble
— cukcaTopsl

PucyHok 41 — Yknaaka kabenen 30H40B
B KaTywku 610Ka 3HKOAEpPOB

3) 3anpaBuTb Kabenn 30HA0B B KaHaBKM LWIKMBOB B3, npn 3ToM
Kabesnb 30HAa-UCTOYHMKA A0/MKEH BbITb pa3MeLleH B KaHaBKe 1EBOrO
lWKmnBa (OAMHOYHOrO) 3HKoAepa J2, a Kabenn 30HA0B-NPUEMHUKOB B
KaHaBKaxX NpaBoro (ABOMHOr0) WKWBa 3Hkoaepa J1.

4) NpukpbITb 6€3 3aenKnBaHns NPMKMMHON 610K, NOCne Yero
B3Tb Y3 30HAbI U MOAONTU C HAMM K Tpybam aocTyna.

55



5) BblbpaTb BTY/NIKYy B COOTBETCTBMM C LIBETOBOM MapKWUPOBKOW
30HAa. MNpoaeTb kabenb 30HAA YEpEe3 YCTaHOBOYHYHO BTY/IKY.

6) MNMpUNOXWUTb 30HA C YCTAHOBOYHOM BTYJIKOM K Tpybe aocTtyna
M «Ha BECY» OMYCTUTb 30HJ A0 KacaHus C MOBEPXHOCTblO GETOHA

(puc. 42).
BusyaneHasa [
oTMeTka - I;T:_(‘ g’l

—
[
|

L i,___-

J—
Hl

PucyHok 42 — Pa3melleHune 30H4a B Tpybe aocTtyna
Ha YpOBHE NOBEPXHOCTN 6eTOHa

7) 3adukcnpoBaTb Kabenb BO BTYNKE C MOMOLLbIO 3arfyLUKu.
OnycTuTb 30HA B OroNoBOK Tpybbl M MOMECTUTb YCTAHOBOYHYIO
BTYNKY C kabenem B Tpyby Agoctyna.

8) MoBTOPUTL AEUCTBMUSA, ONUCaHHbIE B NM. 5-6 CO BCEMM 30H-
AaMU1 1 MO OKOHYaHUM BEpPHYTbCS K B3.

9) OTKpPbITb NPUXUMHOM 610K, CO31aThb NIErKOe HaTSHKEHNE KaX-
poro kabens (puc. 43 A).

10) 3aKkpbiTb NPUXUMHON 610K M 3anpaBuTb kabenu 30HAOB B
pblyaXkHble dukcaTopbl B3 ana dwukcaumm kabenen Ha LWIKMBE
(puc. 43 b).

11) BepHyTbCs K Tpybam AoCTyna M yaanuTb 3arfyLKu, HaXu-
Masi Ha HWXXHUA Kpau BHELUHEN MOBEPXHOCTW 3arfyLwKn U npuaep-
XXKMBasl YCTaHOBOYHbIE BTY/IKM.

12) HaxaTb C yaepxaHueMm (bonee 2 C) Ha KHOMKy «PE-
XNM/>0<» Ha b2 Anga yCTaHOBKU HYNEBOro nonoXXeHns 30HA0B.
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PykosiTb
dumkcaTopa
LLKMBOB

Pblya)kHble
domkcaTopsbl

—)

PucyHok 43 — 3anpaBka kabens 3a dukcatopbl kabenen b3

13) OnyctuTb BCe 30HAbLI Ha rnybuHy 60 mm (0,06 M). BHOBb
Ha)kaTb C yaep>kaHuem (bonee 2 €) Ha KHOMKY «PEXXUM/>0<» Ha b2
ANS1 YCTAHOBKM HA4yanbHOro rnosoXeHns 30HA0B Ha YPOBHE MOBeEpX-
HOCTW 6eToHa.

YCTaHOBKa HavanbHOro NOSIOXKEHUS 30HA0B 3aBepLUeHa.

6.5.6.2 HacTponka ycusieHusi CUrHasioB ot Y3 30HAOB

KopoTknMm HaxaTtveM Ha KHomky «PEXXWUM» Ha nynbTe b2 Bknto-
yntb pexxmum «HACTPOUKA». MnK npu 3TOM NepevaeT B PeXuM
OoTObpaXkeHns n3MepsieMblx cMrHanos (puc. 44).

—  WN3mepeHue » 37%

-70 dBm

PexXuM HacTponKu
Kanan 1: 1-2
FAT, mxc = 128,2 V,m/c= 4558,5
100% [—‘
50%
0%
-50%
-100% | L
110 120 130 140 150
M K1 8 Hopme
B .

PucyHok 44 — DkpaH «M3MepeHune»,
PEXWUM HACTPOMKN YCUNEHNS CUTHAMOB OT Y3 30HA0B

57



CHATb Kabenn ¢ (ukcaTopoB. AKKYpPaTHO, He aornyckas npo-
CKasb3blBaHNS kabenen 0THOCUTENBHO LWKUBOB M APYr ApYyra, norpy-
3UTb 30HA-UCTOYHUK U 30HAbI-NMPUEMHUKN A0 HUMXKHErO KOHUA Tpyob
poctyna (unn ao TpebyemMon OTMETKM rTyOuHbI), KOHTPONUpYS ry-
6UHY norpy>eHusi 30HAOB Ha AUCNee-UHAMKATope MynbTa ynpas-
nexHnsa b3.

B npouecce onyckaHusi 30HAOB KOHTPOSIMPOBATb OTCYTCTBME
OrpaHM4YeHns cMrHana nepBoro BCTYM/IEHUS Npu HeobxoamMMOCTH,
yMeHbLLas KO3 UUNEHT YCUNEHNS.

6.5.6.3 NpoBeaeHne naMmepeHnn

N3mepeHnss He06x0ANMO BbIMNOSTHUTL OT HMXKHEW OTMETKMU Tpyb
AOCTYyNa A0 BEpPXHeNW OTMETKM 6EeTOHa KOHCTPYKUMM ANS KaXKAOM
napbl TPy6 AOCTyNa, YCTAHOB/IEHHbIX B KOHCTPYKLMIO.

B npouecce npoBeaeHust M3MepeHu YpoBeHb BOAbl B Tpybax
[OCTYyMNa He JO/MKEH OMNyCKaTbCs HUXe Bepxa 6eToHa cBau.

YcraHoeutb pexxum «M3MEPEHWNE» Ha nynbTe ynpasneHns b3.
Mpn 3TOM Ha aucnnee nynbTa B B CTaTyCHOW CTPOKE BbICBETUTCS
MHpOPMaLMsa O NEPEXoae B PEXUM U3MepeHnn. HaxxaTb Ha KHOIMKY
«CTAPT» ana Hadana npouecca U3MepeHUM.

30HA-UCTOYHMK U 30HAbI-MPUEMHUKN cnedyeT NoAHUMaTb CUH-
XPOHHO 6e3 pe3Kknx pbIBKOB, NMpu 3TOM ¢ warom 50 MM byget npous-
BOAMTbLCS BO30OYXXAEHUE N perncTpaumns yibTpa3ByKOBbIX CUIHAsOB.
Mpw BO36YXXAEHUM KaXXA0ro Mnysibca Ha nynbTe yrnpasneHus b3 3a-
ropaeTcs 3eneHbin ceeToanod «Mnynbe».

NMpuMedvaHuna

1) Bo BpeMsi noabeMa crieayeT u3beraTb 3anyTbiBaHUS kabenemn
30HA0B BO BpeMS UX YKIaAKWN Ha FPYHT.

2) PekoMeHayemas CKOpOCTb NoagbeMa 30HA0B COCTaBnseT
0,5 M/c, ansa npenoTBpaLleHns UCKaXKeHUs (OpMbl CUrHasa, Bbl3BaH-
HOW TPEHNEM 30HI0B-MPUEMHMKOB MO CTEHKaM TPy aocTyna.

3) MakcmManbHas CKOpOCTb MOAbEMA He [O/MKHA MpeBblwaThb
1 M/C oNs NCKTOYEHNS MPONYCKa U3MEPEHUN.

4) Ans ynobctBa paboTbl onepatopa 1 onepaTtuBHOrO KOHTPOSIS
Npy NoabeMe 30HAOB, B HMXXHEW YacTU MHAMKATOpPa NynbTa ynpas-
neHns b2 BbIBEAEH NMHENHbIA MHANKATOP CKOPOCTM NoAbeMa, Kpau-
HASl NpaBasl rpaHuLa KOTOPOro COOTBETCTBYET MakKCMMasibHOM CKO-
poOCTM noabeMa 30HA0B 1 M/c.
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B cnyyae npeBbllEHUS MAaKCUManbHOM CKOPOCTW, Ha MynbT
yrnpaBnexHuss b3 BbIBOAMTCSH CUrHanm3aums 06 owmnbke N3MEepeHWun:
3aropaeTcs ceetoamoa «Owmnbka» KpacHOro uBeTa U 3BYYUT 3BYKO-
BOW curHan. Mpu 3ToM cneayeT CHU3UTb CKOPOCTb NMOABbEMA 30HAOB.

5) B cnyyae notepw pe3ynbTaToB n3MepeHun (nponycka), cne-
AYET ONyCTUTb 30HAblI HUXE OTMETKWU rNybuHbl, Ha KOTOPOM OTCYT-
CTBYIOT pe3y/bTaTbl U NPOACIKUTbL U3MEPEHME.

MNpy NpnbAnxXeHnn 30HAO0B K BEPXHEMY KOHLYY CBau, 3aMef/InTb
BbITArMBaHMe, YTobbl He noBpeanTb Kabenun 30HA0B. Mpun aocTuxe-
HWM Bepxa CBau, HaxkatueM Ha KHonky «CTOIlM» Ha nynbTte b 3a-
BEPLUNTL NPOLIECC U3MEPEHMM.

& BHuMmaHue! B npouecce npoBeaeHMS W3MEPEHUN
Heobxo0aAMMO NMOAAEPXUBATb YNCTOTY Kabenen Ha 6apaba-
Hax. [pu BbITArMBaHUN kabenen us Tpyb AocTtyna He A0-
NyCKaeTCs yKaaKa kabenemn Ha rpsi3Hbiv FPYHT ANs UCKIHO-
YeHWns nonagaHus rpssun Ha kabenu.
Mpy NCNonb30BaHWN 3arpPs3HEHHbIX Kabenen Hapylua-
eTCsl HopMarsibHas paboTa NPMXXMMHBIX POSIMKOB Ha LLKMBAX.
Mpy 3TOM pe3Ko BO3pacCTaeT BEPOSITHOCTb 3aKNHMBAHUS
LLKNBOB, YTO AeflaeT HEBO3MOXHbIM MOrpy>XeHne 30HA0B B
Tpybbl 4OCTYNa U MOXET NPUBECTU K NOSIOMKe B3.

Mpy BbITArMBaHMM 30HAOB M3 TpyO AOCTYyNa peKoMeHAyeTCs
yK1aabiBaTb Kabenm Ha pacCTesieHHYIO MOMSTUIIEHOBYIO TMJIEHKY,
TonwmHou 0,1-0,2 MM 1 pa3aMepoOM He MeHee 2X2 M,

6.5.6.4 Pe3ynbTaTbl U3MEpPEHUN

MNocne npoBeAeHUs U3MepPEHNN HEOHXOANMO BbIMOSTHUTL BU3Y-
aNnbHbIM aHaNM3 KayecTBa 3aperMCTPUPOBAHHbIX AaHHbIX Ha dKpaHe
«Pe3ynbTaTtbl U3MepeHnn>»,

B cnyyae HeyaoBNETBOPUTENbHbLIX pPe3YNbTaTOB W3MEPEHUN
npeanpuHUMAloTCs nocneayrowme warw:

1) Ecnu Ha npodwune namepeHmn 6bina 3aperncTpupoBaHa yib-
Tpa3ByKOBas aHOManus, cneayeT NpPoBeCcTyU AOMNOSHUTENbHbIE U3Me-
PEHUS MO METOAMKAM KOCbIX MPO3BYYMBAHUA UM MEXCKBAXXMHHOW
YNbTPa3BYKOBOW TOMOrpadumn aAns yTo4HEHUS NOSTOXXEHUS U FrEOMET-
PUYECKNX pa3MepoB aHOMasibHOM 30HbI. lNpoueaypa noaobHbIX n3me-
peHu NpuBeaeHa B pasaene 6.5.7.
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2) Ecnu anvHa npoduns nsMepeHnii OT/IMYaeTcs OT U3MEPEHHOWN
C MOMOLLbIO U3MEPUTENBHOW NEHTLI C rpy30oM 6onee yeM Ha 1 % oT
ANvHbI TPYS gocTtyna unm 6onee vem Ha 0,25 M, crnegyet npoBecTu
MOBTOPHbIE U3MEPEHUS U MPOBEPUTL PAabOTOCNOCOOHOCTb KOMMJIEKTa
obopynoBaHus.

3) B cnyyae obHapy>XeHUs HU3KOro KayecTBa 3aperncTpmpoBaH-
HbIX AaHHbIX (MpY BLICOKOM YpPOBHE MOMEX) CrieqyeT npoBepuTb pabo-
TOCNOCOHBHOCTL 060PYAOBAHNS U BbINO/HUTL NOBTOPHbIE U3MEPEHMUSI.

6.5.7 NpoBeaeHne UcnbiTaHUM NO METOAMKE YJIbTPA3BYy-
KOBOW TOMOrpadum n «Kocoro npo3By4ynBaHnUs>»

6.5.7.1 [ononHuTesnibHble U3MepeHns Mo MeToAMKAM KOCbIX
MNPO3BYYMBAHMN UN MEXCKBAXXMHHOW YNbTPa3BYKOBON TOMOrpadum
MCMOMb3YKTCA ANA YTOYHEHUS MOSIOXEHUA N reOMeTpUYeCcKUX pas-
MEPOB aHOMa’sibHOW 30HbI.

Bce HwkeonucaHHble onepaumn MpPOBOAATCA MOC/e nposefe-
HUSA Npoueayp YCTaHOBKM Ha4yasibHOrO MoJIOXKEHUS 30HA0B, NpuBe-
AeHHbIX B n. 6.5.6.1.

6.5.7.2 Npun npoBeaeHnn UCMbITAHUI NO METOAMKE YNbTPa3BY-
KoBOW ToMorpadun HeobxoamMmo:

1) PasbnokupoBaTtb LWKMBbI B3, ONycTMB pyKoATb uKcaTopa
LLIKWBOB BHM3.

2) 3anpaBuTb Kabenb nepeaarowero 30HA4A B WKUB C OANHOY-
HOM KaHaBKOW M OMYyCTUTb 30HA Ha rnybuHy agedekTta. 3admkcmpo-
BaTb 30HA, 3arnpaBuB Kabesnb 30HAA B pblyaXkHble ukcaTopbl b3,
ANS UCKNIOYEeHNsS cBOOOAHOrO nepeMelleHns 30H4a nog cobcTeeh-
HbIM BECOM;

3) 3anpaBuTb kabenb NPMEMHOrO 30HAA B LLUKMB C ABOMHOWN Ka-
HaBKOW, U pa3MeCTUTb 30HA HA HEKOTOPOM PacCTOSIHUU HUXKE nepe-
Aatoulero, Hanpumep, Hmxe Ha 50 MMm. pounsBecTn nogveM npuem-
HOrMO 30HA4A OTHOCUTE/IbHO HEMOABWXXHO 3aKpenjeHHOoro nepegato-
Lero 3oHaa. 3adMKcMpoBaTh MPUEMHbIA 30HA, C MOMOLLBIO pblYaXx-
HbIX ¢pmMkcaTopoB B3, a nepepalowm 30H4 NepeMecTUTb BBEPX Ha
50 MM 1 NOBTOPUTb NpoLeaypy.

6.5.7.3 MeToanKa «KOCOro npo3ByyYmMBaHUA» SBMISETCH YaCTHbIM
C/ly4aeM MeToAa yNbTPa3ByKOBOM ToMorpadun. Mamepenus no me-
TOAMKE KOCOro Npo3By4YMBaHUS NMpoBOAUTCS B ABa 3Tana:

- Ha MepBOM 3Tane 30HA-UCTOYHUK U 30HA-MPUEMHUK MOoMeLLa-
loTC Ha rnybuHy aedekTa, nepeaarolmin 30HA CMELLAETCA HUXKE
MNPUEMHOr0 1 NPOM3BOAUTCSH OAHOBPEMEHHbIN MOABLEM 30HAOB;
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- Ha BTOpoM 3Tane ob6a 30HAa MOMeLarTCcs Ha rnybuHy ae-
eKkTa, NPUEMHbIV 30HA, CMELLAETCS HUXKE NMepPeaatoLLIEro U NMPon3Bo-
AVTCS OAHOBPEMEHHbIM NMOABEM 30HAOB.

Mpw ynbTpa3BYKOBOW TOMOrpachmm 1 «KOCbIX» NPO3BYYMBAHUAX
MOXHO MCMonb3oBaTb 06a 30HAA-NPUEMHUKA A1 OAHOBPEMEHHOIO
N3MEPEHNS HECKONbKUX npodunen ceaun.

6.6 OueHka u npeacTaB/ieHUe pe3y/ibTaToB UCTNbITAHUMN

[Tocne NnonHoro 3aBepLUeHUs UCMbITaHUW onepaTopy npeaocTas-
NAETCA BO3MOXHOCTb CHOPMMPOBAaTL NPOTOKOS UCMbITAHUM MO KaX-
[OWN NCCneaoBaHHOM KOHCTpykumn B popmate PDF, ans BO3MOXHO-
CTW €ro AanbHeWLIEN pacneyaTkM Ha KOMMbIOTEPE MM MEPECHISIKE
3NEKTPOHHOM MOYTOMN.

KomMaHaa 3KkcrnopTa NpPOTOKOMA MCMbITaHUMK «3kcrnopT B PDF»
BbI3bIBAETCH HaXXaTMEM Ha KHOMKY BNIOXXEHHOrO MEHIO : , pacnoso-
XXEHHYIO B MPaBOM 4YacTWM CTPOKM 3arofioBKa MCCNEeAOBAHHOM KOH-
CTPYKUMI B apXmBe NpoeKTa.

MpOTOKOM UCMbITaHUA KOHCTPYKLIMM COXPaHSIETCS B Marke
Archive, pacnonoXeHHOW B KOPHEBOW Narke NpuioXKeHns:

DBS > Arhive > [HasBaHue obbekTa] > [Ha3BaHMe KOHCTPYKUMK ]
C umeHeM: OT4YeT n3MepeHun (Bce Ceccnum N3MepEHHOM KOHCTPYKLIMK)
ot A4.MM.ITTT Y4-MM-CC.pdf.

dopMa nNpoToKoNa UCMNbITaHUA NPUBEAEHa B NpUIoXxeHun b.

B NpoTOKON MCNbITaHW BKKOYEHA Criedyrollas MHgpopmaums:

1) [aTta n BpeMsa opMnpoBaHNS NPOTOKOIA, Ha3BaHMe UCMOJb-
3yeMoro o6opyaoBaHus;

2) CBeneHust 06 ob6bekTe UCMbITaHUNA:

- faTa U BpeMst CO3aaHNsl U3MEPUTENBHOIO NPOEKTa;

- Ha3BaHWE 06bEKTA UCMbITAHWUN;

- onNucaHne obbeKkTa UCCeno0BaHUN;

- MecTononoXeHue obvekTa (aapec, pacnonoXKeHne N Koopau-
HaTbl);

- UHXXEHEPHO-TeoTIornMyeckme ycrioBnst 06bekTa UCCneoBaHun.

3) CBeneHust 06 UCNbITYEMON KOHCTPYKLNW:

- Ha3BaHMe KOHCTPYyKuUnn (ycnoBHoe 0bo3HauveHne n HoMep);

- ONMcaHMe KOHCTPYKUMKN (AOMNONHUTENbHbIE NPU3HAKN);

- rabapuTbl KOHCTpYKUUKM (rnybuHa namepeHHas);

- "HopMaums o Tpybax Aoctyna (AMaMeTp BHELLUHWUNA, TONLLMHA
CTEHOK, MaTtepuan Tpy6);
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- CcBeaeHuns o Matepuane (Mapka 6eToHa);

- AaTa 6eToHNpoBaHuS;

- CXeMa pacnonioxeHust Tpyb 4oCTyna;

4) Kputepun onpeaenenns ynbTpa3BykoBbIX aHOManunn (rpadgu-
yeckasi CxeMa pacrnpeieneHus 3aTyXxaHns U CKOpOCTU CUrHana);

5) Pe3ynbTaTbl UCMbITAHUMA:

- rpadmKM CKOPOCTU pacnpoCTpaHeHUs YbTPa3BYyKOBbIX BOSH U
3aTyXxaHusl CUrHana B 3aBUCUMOCTW OT r/TyOuHbI, CEMCMOrpPaMMbl;

- TabnNnyHble 3Ha4YeHUs NapaMeTPoOB B aHOMasbHbIX 30HaX;

- 3aKJ1H0YEHME O CMJIOLIHOCTM 6ETOHA UCMBITYEMbIX KOHCTPYKLIMIA
(OTCyTCTBME UMM HANMYME aHOMANUK).

dopMa NpoToKoNa MUCMbITAHUA MO COAEPXKAHUIO COOTBETCTBYET
TpeboBanusam FOCT P 71039-2023 n npuBeaeHa B npunoxeHun b.

[Ans BO3MO)XHOCTU KOMMpPOBaHWUS danioB NPOTOKOMOB UCMbITa-
HUW Ha BHELUHWA KOMMNbIOTEP HEO6XOAMMO MOAKNUMTL ero K IMnK
no nHTepdency USB, Bontn B MeHo HacTpoek IMnK, BbibpaTb CTPOKy
«lMoaKNYEeHHbIE YCTPOUCTBa», KINKHYTb No cTtpoke USB u BktO-
YUTb PEXMM Nepeaayn ¢annos.

7 TEXHUYECKOE OBCJ1Y)XXUBAHUE

7.1 YcTaHoBKa TpebyeT akkypaTHOro n bepexHoro obpalleHus
ans obecneyeHuns 3asiBNEHHbIX TEXHUYECKMUX XapaKTEPUCTUK.

7.2 YCTaHOBKY HeobxoauMo coaepkaTb B uMCTOoTe, obeperaTb
OT NaieHUK, yaapoB, BMObpaumn, Nbian n CblpocTu. lNeprnoanyeckn,
He peXke OAHOro pasa B 6 MecsaueB, YAaNnsTb Mbilb CyXON N YNCTON
dnaHenbo U NPoOM3BOANTL BM3YallbHbIN OCMOTP KOMMOHEHTOB YCTa-
HOBKMW, yaenss ocoboe BHMMaHME KayecTBY NOAKIOYEHUS BHELUHNX
CBA3eM, OTCYTCTBUIO MbifK, TPS3N N MOCTOPOHHUX NPEeAMETOB Ha Y3
30HAAX, pa3beMax, WKMBaxX A4aTYMKOB MosioXKeHus (3HKOAEPOB) U Ka-
6ensx.

7.3 lNepen Ha4YanoMm paboT HeobxoanMMO NPOBEPUTb COCTOSIHME
kabenen. Ha HUX He A0MKHO BbITb NOBPEXAEHNA nsonsuun. B cny-
Yyae HapyLweHuns nsonaumm pabota yCTaHOBKW He rapaHTUpYyeTCs.

7.4 Mpwn paboTe c ycTaHOBKON HeobxoauMo cobnioaatb cneay-
oLLmMe Mepbl NPeaoCTOPOXKHOCTU:

- obeperaTb OT yAapoB Y3 30HAbl M AATUMKKN NOSI0XKEHUS (HKO-
aepsl) b3;
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- He [AONyCKaTb 3arpsi3HEHUS U MOBPEXAEHUA TepPMETUYHbIX
pa3beMoB 30HAOB;

- He A0onycKaTb NOBPEXAEHNN n3onauun kabenen.

7.5 Y3 30HAObl OO/MKHBbI COXPAHATbL FrepMETUYHOCTL B BOAE Mpu
pasnedmn o 10 at™ (norpyxenne go 100 m), noaToMy HeobxoanMO
BHMMaATENIbHO CleauTb 3a UX COCTOosSiHMEeM, cobniogatb BCe Mepbl
NpPeAOoCTOPOXHOCTKN, BOBPEMS NPOBOAUTL TEXHUYECKoe 06CyXnBa-
HMe. MexaHn4eckne noBpexaeHus NONMPOBaHHOM TOPLIEBON YacTu
pa3beMoB (LapanuHbl, CKOSbl, 3aAUPbl) NPUBOAAT K HAPYLLEHWUIO rep-
MeTM3aunn 1 NOBPEXAEHNIO KaK CaMUX pa3beMoB, Tak M Y3 30HAOB.

[ns npeaoTBpaLLeHNs MOBPEXAEHMN pa3beMoB HE06X0AMMO A0
OTK/IIOYEHNS pa3beMa OT 30HAa YCTPaHUTb BO3MOXHblE 3arps3He-
HWS1, NPOTEPEB Pa3beM N KOPMYC 30HAA CyXON U YNCTOWN (briaHeNbHo.
[ocne oTkNoYeHns ybeamTbCsa B OTCYTCTBMM Bfarv BHYTPU pasb-
€MOB, MpoAyTb MX CYXMM CXaTblM ra3oM, Harnpumep, Cramolin
DUSTER-TOP unn DUSTER-BR.

B cnyyae 3arpsisHeHus nnm nonagaHus Bfarn, pasbeMbl OYK-
CTUTb npu nomowm aspo30sa Cramolin Contact CLEANER v npoayTb
CyXuM ©xaTbiM rasoMm, Hanpumep, Cramolin DUSTER-TOP wnu
DUSTER-BR.

& | BHumMmaHume! He nytatb Cramolin Contact CLEANER c
Contact Clean! Contact Clean nmeeT MacnsiHyto ocHoBy!

7.6 Mo 3aBepLlUEHNUN U3MEPEHUA C MOBEPXHOCTM Y3 30HAOB,
pa3bEeMOB, LIKMBOB [AAaTYMKOB MONIOXeHMS (3HKOAEpoB) U kabeneu
HeobxoAMMO yAanuTb Bfary M OYMCTUTb OT YacTuu, MaTtepuana,
CMa3Ku, rpsasn u T.M., NpoayTb pPa3béMbl CYXMM CXKaTbIM rasoM.
OumnCTKY NPOM3BOANTbL CYXOM U YNCTOWN hnaHenbto, crieabl opraHnye-
CKUX 3arpsi3HeHnn yaanutb npu nomouwm Cramolin Contact CLEANER.

7.7 Tpybbl goctyna (BOAOHAMOJIHEHHbIE KaHasibl) Ha ObbekTe
(bypoHabuBHasa cBast M T.M.) AOMKHbI 3aM0SHATLCA NPECHON BOAOW,
He coaepxallen npuMecen. B cnyyae HEBO3MOXXHOCTM MCMOJ1b30Ba-
HUSt YNCTON MPECHOM BOAbl HEOOXOAMMO MOC/e U3BIEYEHUS 30HA0B
n3 Tpyb AOCTYyNa A0 PacCTbIKOBKM Pa3beMOB OMOSIOCHYTb Pa3bEaMbl U
Y3 30HA4bI, @ TaKXXe OYUCTUTbL B COOTBETCTBUMU C MYHKTOM 7/.5.

7.8 pun nosiBneHnn nHgopMaumm o paspsge akkymynaropa Ub
HeobxoauMOo ero 3apsaauTb.
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Ansa 3toro b HeobxoanMO NOAKIIOYUTL K 3apsiAHOMY YCTPOW-
ctBy USB (2A) nnu BHewHeMy akkymynsatopy(Powerbank).

3apsan akKyMmMyngatopa HauMHaeTca aBToMaTtuyecku. lNpu Bkto-
yeHHOM Wb nukTorpamMma baTtapeun B CTaTyC-CTPOKE MPUSIOXKEHUS Ha
MnK 6yaet nocnepoBaTeNnbHO MeHATb BMA. 10 OKOHYaHWKM 3apsaa
OCTaHETCS MUKTOrpaMMa NoJIHOCTbLIO 3apsiKeHHoW BaTapew.

& BHuMaHue! 3anpellaeTcs npov3BOAWTb 3apsid aKKy-
MY/ISITOpPa C MOMOLLbIO 3apsAHOro YCTPOMCTBA HE BXOASALLENO
B KOMMJIEKT NMOCTaBKM.

NMpuMedvaHuna

1) Mpn gocTmxeHnn ypoBHS paspsiga akkymynsatopa 6am3koro
K KpuTnyeckomy, b aBToMaTnyeckn BbIKHOHaeTCA.

2) 3apan akkKyMmynsaTtopa MpoucXoauT BHE 3aBUCMMOCTM OT
BktoveHnsa Nb. B BbIKNIOYEHHOM COCTOAHUW 3apsaa MOXET UATU He-
CKOMNbKO bbICTpee.

7.9 [Ana cHWXeHna pacxoaa 3Hepruun akkymynartopa Ub, peko-
MeHAYyeTCA BKNo4YaTb ero HenocpeacTBeHHO nepen U3MepeHnsaMn u
OTK/OYaTb Cpa3y nocne 3aBeplieHns paboT Ha obbekTe.

7.10 Ecnu NB He pearnpyeT Ha KHOMKY BK/IIOYEHUSA NUTaHUSA
WUNW BbIK/IIOYAETCA Cpa3y Mocne BKIYEHUS, clegyeT 3apaauTh ak-
KYMYnATop.

/.11 KOMMNOHEHTbl YCTaHOBKU ABNAKOTCA C/IOXHbIMW TexXHU4e-
CKUMU U30ENNAMU N HE NOAJIEXAT CaMOCTOATENIbHOMY PeMOHTY. [1pu
BCEX BWAAX HEWUCMPaBHOCTEN HeobxoauMO 06paTUTLCA K M3roTOBU-
Teno.

7.12 MNepen oTNpaBKOM Ha PEMOHT MK aTTECTALUMIO YCTAHOBKaA
Y 3aKa3uuKa OO/KHa NPOUTUM TeEXHUYeCcKoe obcnyXuBaHme B COOT-
BETCTBUWN C OMUCAHHbIM BbllLE peraMeHToM.

8 MAPKUPOBKA U NJIOMBUPOBAHUE

8.1 Mapkuposka n3MeputenbHoro 6s0ka n 610Kka 3HKOAEPOB
YCTAHOBKWN COAEPXMUT:

- TOBapHbIM 3HaK NpeanpuUsaTUS-U3roToBUTENS;

- HAMMEHOBaHMe N yCnoBHoe 0603HaveHne nsagenus;

- 3aBOJICKOM HOMEp U3aenus;

- rof BbIMycKa.
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8.2 Ha npoMapKnpoBaHHbIE 3/IEMEHTbI YCTAHOBKM, NpoLleALlne
NPUEMO-CAATOYHbIE UCMbITAHUSA, CTaBAT NIOMOY.

9 YNNAKOBKA

9.1 Cnocob ynakoBKuK, NOArOTOBKAa K YNaKOBbIBaHUIO, NOTpebun-
TeNbCKasi Tapa U MaTepuarbl, NPUMEHSIEMbIE NPUY YNaKOBbIBAHUK, NO-
PSAOK pa3MeLLeHMs KOMMOHEHTOB YCTAHOBKW COOTBETCTBYIOT YepTe-
KaM NpeanpuaTUA-U3roToBuTeNns U TEXHNYECKMM YCNIOBMSM Ha yCTa-
HOBKY.

9.2 Bce KOMMNOHEHTbI YCTAHOBKM YMNAKoBaHbl B TPAHCMNOPTHYHO
Tapy W pacnpegesneHbl N0 TPeM TPaHCMOPTHLIM MeCTaM:

- LUTATMB reoae3nyeckmii B TPAHCMOPTHOM YexJie;

- TPQHCMOPTHbIN ALUMK;

- TPAHCMNOPTHbIN KENC.

9.3 B KeWC U1 ALWMK BNOXKEHbI YNIAKOBOYHbIE NINCTbI, COAEpIKALLME
cnegyrowme cBefeHus:

- HAaUMeHoBaHWe 1 0603HaYeHNe COCTaBHbIX KOMMOHEHTOB YCTa-
HOBKWN U NX KONNYECTBO;

- 0ATy YNAKOBKM;

- MOAMUCb WX LWITaMn OTBETCTBEHHOrO JiMua 3a YMakKOBKY U
wramn OTK.

9.4 CocTtaB TPaHCNOPTHOrO SLLMKaA:

- 6bapabaHsbl ¢ kabenem (3 WT);

- 6/10K 3HKOAEpPOB;

- KOMMNEKT kabenen ans nogknoveHns bapabaHoB K n3Mepw-
TeNbHOMY 6/10KY;

- BTYJIKWM YCTQHOBOYHbIe (3 WT);

- JIeHTa u3MepuTesibHas C rpy3oM.

9.5 CocTaB TpaHCNOpPTHOro Kenca:

N3MepuUTENbHBLIN 610K;

aHTeHHa Wi-Fi;

NOrpPY>KHON 30HA-UCTOYHMK;
MOrPY>KHOWN 30HA-NPUEMHUK (2 WT);
NIQHLETHbIA KOMMbIOTEP;

- fepxxatenb ans u3MeputenbHoro 6710ka 1 NAaHWeETHOro KOM-
NbloTEpa;

- kabenb 0,5 M ang noakntoveHunst b3 Kk UB;

- 3apsiaHble yctponcTtBa USB ans MnK n UB;
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- BHELLHUIA akkymynsTop Powerbank;
- kabenb USB-A- Jack 5.5x2.1 mMm;

- kabenu USB type C - USB type C;

- PYKOBOZACTBO MO 3KCnayaTauuu.
9.6 TpaHcnopTHag Tapa

TpaHcnopTHoe MecTo| Macca 6pyTTo, Kr | [abapuTHble pa3Mepsbl, CM
AWk < 30 830 x 500 x470
Kenc < 8,5 600 x 400 x 200
LLITaTnB B Yexne <6 1320 x 220 x 200

10 NPABWUJ1A TPAHCIMOPTUPOBAHUA U XPAHEHUSA

10.1 TpaHcnopTupoBaHMe YCTaHOBKM AO/HKHO OCYLLECTBIATLCA
B YNakKOBAaHHOM BuAe Nt0ObIM KpbITbIM BWMAOM TpaHcrnopTa (aBua-
TPaHCMOPTOM - B OTar/IMBaeMbIX repMeTU3NPOBaHHbIX OTCeKax) B CO-
OTBETCTBUM C MNpaBWIaMM MNepeBO30K rPy30B, AEUCTBYHOWMMU Ha
AaHHOM BuAe TpaHCMnopTa.

10.2 PaccTtaHOBKa M KpersieHue [LWnKOB C KOMMNOHEHTaMU yCTa-
HOBKM B TPAHCMOPTHbLIX CPeacTBaxX AO/MKHbI MUCK/IYaTbh BO3MOX-
HOCTb MX CMELLeHNa N ygapoB Apyr O apyra.

10.3 Morpy304HO-pa3rpy3o4Hble paboTbl AOMKHbI OCYLLECTB-
NATbCS B COOTBETCTBMM C  TPAHCMOPTHOM MapKMpPOBKOM MO
[OCT 14192.

10.4 TemnepaTypHble YCNOBUA TPaHCNOPTUPOBAHNA YCTAaHOBKM
oT MuHyc 20 °C go nntoc 45 °C.

10.5 YnakoBaHHasa yCTaHOBKa AO/MKHA XPAHUTLCA B YCOBUSX,
ycTaHoBNneHHbIX gng rpynnbl 1 no FOCT 15150.

11 YTUIN3ALUUA

CneumanbHbIX Mep Ansa YTUAn3aumMmM MaTepuanoB U KOMMJIEKTY-
IOLLMX 3MEMEHTOB, BXOAALIMX B COCTAB KOMMOHEHTOB YCTaHOBKMW,
KpOMEe JNIUTMEBBLIX aKKyMynsiTOpOB, He TpebyeTcsl, TaKk KakK OTCyT-
CTBYIOT BeLLECTBa, NPeACTaBNSAOLWMNE ONACHOCTb NS XWU3HW, 340pO-
BbSl NIIOAEN M OKPYXKatOLEN Cpeibl MOC/IE OKOHYAHWUSI CPOKa CITY>KObl.

JINTHEBbIE aKKYMYNATOPHbIE 6aTapen YTUIM3NPYIOT B YCTAHOB-
NEHHOM MopsAAKe.
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12 TAPAHTUWHBIE OBA3ATEJ/IbCTBA

12.1 lNpeanpuatve-n3roToBuUTENb FapaHTUPYET COOTBETCTBUE
BbIMYCKAEMbIX YCTaHOBOK TpeboBaHUSIM TEXHUYECKMX ycnoBun. la-
PaHTUMHBIN CPOK - 18 MecsLeB C MOMEHTa NpoAaXku u3aenus.

12.2 MNpeanpusatne-m3roToBuTeNb 0643yeTcs B TedeHne rapaH-
TUMHOro Cpoka 6e3B03Me34HO NMPOM3BOANTL PEMOHT KOMMOHEHTOB
YCTQHOBKM, €CNN OHW BbINAYT U3 CTPOS.

12.3 MapaHTUNHOE 06CTY)KMBaHME OCYLLECTBNSETCA B MECTE
HaxoXaeHusa npeanpuatna-nrotosutens. Cpok rapaHTMM Ha ycTa-
HOBKY YBEIMYMBAETCH HA BPEMS €ro HaXOXAEHNSA B PEMOHTE.

YCTaHOBKa NPeabSBSIETCS B rapaHTUMHbLIA PEMOHT B MOJSTHOM
KOMMJIeKTaumm, yKa3aHHON B pa3aene «KoMNieKTHOCTb».

& BHuMaHue! O6opyaoBaHue Anst rapaHTUMHOIO PEMOHTA
LOO/MKHO ObITb NpeaocTaBneHo B YACTOM BUae.

12.4 Cpok npoBeaeHust pEMOHTHbIX paboT - 30 paboumx aHeu C
MOMEHTA MNOJSTyYeHUs1 BCEX KOMMOHEHTOB YCTAHOBKWU NMpeanpusTUeEM-
N3roTOBUTENEM.

12.5 Cpok 3aMeHb! N1to60ro KOMMoHeHTa ycTaHoBkK Ao 30 pabo-
YMX [HEN C MOMEHTA MNOJIy4YeHMS YCTAHOBKM NpeanpusTUEM-U3roTo-
BUTENEM. 3aMeHa Npomn3BoaAUTCA MPU HaINYMK CYLLECTBEHHOro He-
Aoctatka (CTOMMOCTb YCTpaHeHUs! HeaAOCTaTKOB paBHA WU MpEBbI-
waet 70 % OT CTOMMOCTM TOBapa, NposiBfieHMe HeaocTaTKa nocne
ero yCTpaHeHus).

12.6 HegononydeHHas B CBSA3W C HEUCMPaBHOCTbI) YCTaHOBKMU
NpubbINIb, TPAHCNOPTHbLIE PacxoAbl, @ TaKXKe KOCBEHHbIE pacXoAbl U
ybbITKM He nognexat BO3MELLEHUIO.

12.7 NapaHTUA He pacnpoCTpaHAeTCH Ha:

- NNAHLWETHbIN KOMMNbIOTEP;

- INTUEBbIE aKKYMYNSATOPbI;

- BHELLHWW aKKyMynSaTop, 3apsaHoe YCTPOWUCTBO;

- NIeHTY N3MEPUTENbHYIO;

- BbICTpOM3HALLMBAIOWMECS 3an4acTh U KoMnnekTyowme (co-
eANHUTEeNbHble Kabenn, pasbémbl 1 T.M.);

- pacxoaHble MaTepuanbl (KapTbl NAMATA U T.11.).

12.8 MNapaHTuUHbIE 0693aTeNbCTBa TEPAIOT CUMTY, ECNN:

- UMeIOTCH cneabl BCKpbITUS (pa3bopkun), HapylleHa 3aBOACKas
naomba;
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- KOMMOHEHTbI YCTaHOBKN MOABEPranncb MexaHW4YecknM, Temn-
NOBbIM UM aTMOC(EPHBIM BO3AENCTBUAM;

- KOMIMOHEHTbI YCTAHOBKM BbILWIM M3 CTPOS M3-3a MOMaaaHus
BHYTPb MOCTOPOHHUX OOBbEKTOB, XMAKOCTEMN, arpECCUBHBIX Cpen;

- Ha KOMMOHEHTE YCTaHOBKWN yAaneH, CTEPT, HE YMTAEeTCa UK
M3MEHEH 3aBOACKOW HOMEp.

12.9 MapaHTUMHBIN PEMOHT OCYLLECTBNSET NpeanpusTue-m3ro-
ToButens OO0 HIM «WNHTepnpubop»: 454080, YensbuHck, a/s
12771, 6ecnnatHble 3BOHKM nNo Poccmn  8-800-775-05-50,
Ten. (351) 729-88-85.
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13 HOPMATUBHDIE CCbIJIKAN

B HacTodweM P2 ncnonb3oBaHbl CCbIKX Ha cnefytolme cTaH-
AapThbl:

OCT 12.2.007.0-75 Wspenunsa anekTpoTexHuyeckne. Obwme
TpeboBaHus 6€30NacHOCTM.

FOCT 12.4.059-89 CtpoutenbctBo. OrpaxaeHunsa npeaoxpaHu-
TesNbHble NHBEHTapHble. ObLlme TeXHUYECKNE YC10BUSL.

FOCT 14192-96 MapkunpoBka rpy3os.

FOCT 15150-69 MawumHbl, npnbopbl 1 Apyrue TeEXHUYECKne ns-
nenvs. MIcnonHeHus ans pasnnyHbIX KIMMaTUYeCKMX panoHoB. Ka-
Teropuu, ycnoBusi aKCnlyaTaunmn, XpaHeHUs 1 TpaHCNoOPTUPOBaHUS
B YaCTM BO3AENCTBUS KIIMMATMUYECKMX (DaKTOPOB BHELLHEN Cpefbl.

FOCT 17624-2021 beToHbI. YNbTpa3ByKOBOW METOA onpeaene-
HWS NPOYHOCTM BETOHa.

FOCT P 52931-2008 Npubopbl KOHTPONS U perynnpoBaHns Tex-
HOMornyeckux npoueccos. Obwne TexHMYecKme yCcnoBus.

FOCT P 71039-2023 CBan 6ypoHabuBHbIE N «CTEHbI B FPYHTEY
TpaHLWenHOro n ceanHoro tuna. MexckBaXXmHHbLIW yNbTPa3ByKOBOW
METOA KOHTPOSS KayecTBa beToHa.

FOCT P 71733-2024 CtpouTenbHble paboTbl 1 TUNOBbIE TEXHO-
norn4yeckmne npoueccobl. KOHTponb KavyectBa CKpbITbIX paboT reodu-
3MYECKMMN METOAAMU MpPU CTPOUTENLCTBE NOA3EMHbLIX 0OBHEKTOB.

NOCT P 8.763-2011 T'COEW. TocymapctBeHHasi rnoBepo4Hast
CXeMa Ans CpeacTB M3MEpPEHUN ANIMHBI B Avana3oHe oT 1°10 B cTe-
nexHn -9 ao 50 M n anmH BonH B amMana3oHe ot 0,2 Ao 50 MKM.

CHuIM 12-03-2001 «be3onacHoCTb Tpyda B CTPOUTENbLCTBE.
Yactb 1. Obwune TpeboBaHus».

CHulM 12-04-2002 «be3onacHOCTb Tpyaa B CTPOUTENbLCTBE.
YacTb 2. CTpouTesibHoe NpPonU3BOACTBO>.

CTO 2reoC 1-1.1-001-2018 lMpuMeHeHWe Hepas3pyLuatoLlero
KOHTPOJIA CMIOLLHOCTU CBal yNbTPa3BYKOBbIM METO/OM.

ASTM D6760-16 Standard Test Method for Integrity Testing of
Concrete Deep Foundations by Ultrasonic Crosshole Testing (CtaH-
AAPTHbIM METOA AN UCMbITaHWMM Ha CNOWHOCTb YHAAMEHTOB r1y-
6OKOro 3asoXeHust C UCNOSIb30BAHMEM YNbTPA3BYKOBOrO MEXCKBa-
YXMHHOIO KOHTPO/S).
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14 KOMIVJIEKTHOCTb

bnok nameputenbHbii BbC-2, wr. 1
bnok 3Hkogepos ABC-2, wr. 1
BTy/K1 yCTaHOBOYHbIE AnaMeTpoM 48 MM 3
LLITaTnB reogesmyecknii B CyMKe At NEPEHOCKM 1
[Morpy>XHOM 30HA-UCTOYHUK C ruapousonsaumen IP68
M221-0.06-U1W, wr. 1
[orpy>HON 30HA-MPUEMHUK C ruapomsonsaumen IP68
1221-0.06-U2I1, wr. 2
bapabaH c kabenemM, wr. 3*
KomnnekT kabenen ans noakntodeHms 6apabaHos

K 610Ky nameputenbsHomy (5 Mx3 WwT.), WT. 1
Kabenb ans nogkntoyeHns 6510ka sHKOAEpoOB

K 610Ky n3MepuTenbHOMY, LUT. 1
[NaHLWETHLIN KOMNbIOTEP C OMepauyoHHON CUCTEMON L *k
«AHOpong» M YCTAHOBJ/IEHHBIM MPUIOXKEHUEM, KOMIMJIEKT
AHTeHHa Wi-Fi 1
[depxaTtensb ana 6noka n3MepuTesibHOro U NaHLWeTHOro 1
KOMIMbIOTEpa, LWT.

3apsaaHoe ycrtponctso USB (2A), wr. 1
BHewHun akkymynatop (Powerbank) ¢ Bbixogamu Rl
Kabenb USB type C - USB type C, L = 0.5 ™M, wr. 1
Kabenb USB-A - Jack 5.5x2.1 mm, wT. 1
JleHTa u3MepuTenbHas C rpy3om, LUT. 1
Tenexkka TpPaHCNOPTUPOBOYHASA CO CTSXHbIM peEMHEM | Rolak
PykoBoacteo no akcnnyatauum HKNUM.408236.100 P2, 3ka. 1
Kewnc, wr. 1
TpaHCNOPTHBIN ALLMK, LT, 1

* o yMON4aHUIO C AIMHOM Kabens 33 M unm 65 M no 3akasy.

** B KOMNNEKTE C 3apsaaHbIM YCTPOUCTBOM, kabenem USB, pykoBoACTBOM

nonb3oBaTenst (rapaHTUMHLIA Ta/IOH, NACNopPT) U YNaKOBKOM.
*** Mo 3akasy
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NMPUNOXXEHME A

®opMbl NPOTOKOJIOB U3MEPEHUIA NPU NpoBeAeHUU NPoBepKU
MpoTOKON NPOBEPKU BPEMEHMU PacrnpoCcTpaHeHus

Pe3ynbTaThl n3mMeperHnn ot: 25.03.2024 15:04:17

Yy/1IbTPa3BYKOBOIro CUrHasnaa

CepwviiHbIi Homep: C002

Kanan: 1
Pe3ynbTaTbl U3MEPEHNSI BPEMEHM t; CpenHee
T yctaHoBkou [BC 3Hauve-
KOHTD, N0 NOPSIAKY BbIMNOMHEHHbIX N3MEPEHWIA, MKC Hue B
MC T T213[4]s5]6]7]8]9]10] Tmke
10 —
500 —
1000 —
Pe3ynbTaTbl U3MepeHust BpeMeHu T; CpenHee
KOI-:-Tp 4acTOTOMEPOM ) 3Hade- | o
’ MO NOPSIAKY BbINOMHEHHbIX N3MEPEHWNIA, MKC Hue t
el T2 3]4a]s5]6]7]8]9]10]| Tmke
10
500
1000
T Pe3ynbtathbl smepeHusa (t; — Ty;)
KOHTP, MO NOPSZKY BbIMOMHEHHbIX NU3MEPEHWI 8¢ 62’6”*
Me | 1] 2131451671819 10
10
500
1000

/1




NMpoToKON NpoBepKU 3HKoAepa

Pe3ynbTaThl n3amMepexnn ot: 19.03.2024 09:04:17

CepwiiHbi Homep: C002
[MpoBepsieMbln 3HKOAEP: JHKOoAEP D1(32)

PesynbTaTbl uamepeHun 6nokom aHkogepos AbBC, m

1 2 3 4 CpenHee 3Ha4YeHme

-9.998 10.005 -9.999 10.004 10.002

[nunHa kabensa, m: 10.000
AbcontoTHasa norpewHoctb A M, 0.002
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NMPUNOXXEHMUE b

dopmMa NpPOTOKOJIa UCNbITAHUNA
NMPOTOKON UCMNbITAHUNA KOHCTPYKLUKN

[ata v Bpems popmmnpoBaHuna npotokona |02.10.2023 12:23:43

HasBaHune ycTaHOBKM

OBC-2 (...)

CBepeHuss 00 o6beKTe ucnbiTaHun

[aTta/Bpems co3na-
HUSA

26.09.2023 16:27:00

HasBaHune KomnnekT cean 6ypoHabmeHbix BHC330.50-4,
NepPBNYHOE NPO3BY4YMBAHME

OnucaHune Mnowagka AO «lasnpomHedTb-OHIM3

PacnonoxeHue KoopauHatbel: 55°9'13,9" CLU, 61 ° 22"
13,7 " B[}

Ycnosus NHX.- reoniornyeckne ycnosu4.

XapakTtep 1 coctaB nopo MEeCTHOCTHU, pe-
nbed, HanMuyne noas3eMHbIX BoA, rnyounHa
NX 3aneraHusi, MepP3noTHbIE YCIOBUS U NP

CBefeHnsa 0 KOHCTPYKLUMU

HasBaHune Ceas #1
OnucaHune BypoHabueHasg, 500 mm
[nybuHa, cm 3300

Tpybbl gocTtyna D BHewHun = 50 mm
TonwmHa = 2 MM

MeTtann
Mapka 6eToHa B35
[ata 11-09-2023

beToHMpoBaHUA

Kputepuu onpegeneHust ynbTpa3BYKOBbIX aHOManum

18
15
12

3aryxaHHe curHana, 1b

9
6
3
0

0 5 10 15 20 25

- — aHOMallus OTCYTCTBYET
— HE3HaA4YUTEJIbHAA AHOMAJIUA

- — SHAYUTECJIbHAA aHOMaJIHA

30 35 40

CHUKECHHE CKOPOCTH YIBTPa3sByKOBBIX BOIH, %0
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Mpodwunb: 1-3
IOnnHa: 300.3 cm
Kanan 1

29.09.203 09:42:00

L

w

3.0Mm Mw|||\|1| J W“” | -3.0m
‘,'f 1% f | 'M' I 'l
i |||“|” ' II‘ I '
||l|| ||i! |||Hl|| Il
H i il mfm g
l -4.0m it
L' | "'11”* i l;i::]fxlill il

b (14 i MM it

Y 4..' H | 'I il Iillll I
iy ll'*{l i ‘i,W'”' ! S0

-4.0m

-5.0mM

o (} B

i “'|:1:': .:u'“ g

-6.0M l'l LRI | “. I -6.0M e
'H Mm ’
-7.0m -7.0m
-8.0m ‘ .‘:' Lr;’l'l uE I -8.0m |
A ||mwm !:_
o IR -'i('Hjh')W'l 0m
‘ll'll'l unﬁ ‘
?|:V el

L T A L T L R T AL T A L G T L L T LA L L TR L ST DS L DL L) A RS P Y

' , -10.0
-10.0m : S—— ” ““'M i m/c Mo 1000 2000 3000 4000 5000
MKC 0 200 400 600 800 1000 a6 40 32 24 15 7 0

Pe3y.l1bTaTbI B dHOMaJIbHbIX 30HaX

h, cM Y, Ab V, M/c V/V cp MpuMeyaHue

3aK/oueHne HE3HAYUTEIbHAA Y/IbTPA3BYKOBAA dHOMAJINUA

74



NMPUOXXEHUE B

dopMa NpoTOKOJ1a UCNbITAHUW NO MEeToANKE
yNbTpa3ByKOBOW TOMOrpacum

NMPOTOKON UCMbITAHUA KOHCTPYKL UK

[ata v Bpems popmmnpoBaHuna npotokona | 27.08.2024 11:27:55

HasBaHue ycTaHOBKM

OBC-2 (...)

CBepgeHusa 00 00beKTe ucnbiTaHUn

[aTta/Bpems co3na-
HUSA

26.07.2024 11:22:00

HassaHue KomnnekT cean 6ypoHabmsHbix BHC270.120-4,
NepBUYHOE NPO3BYyYMBAHMNE

OnucanHue Mnowagka AO «lMasnpomHedTb-OHI3

PacnonoxeHue KoopaunHatel: 55°9'13,9" CLLU, 61 ° 22"
13,7 " B[]

Ycnosus NHX.- reonornyeckme ycnosums.

XapakTtep 1 coctaB nopod MECTHOCTHU, pe-
nbed, HanMuyne noas3eMHbIX BoA, rnyonHa
NX 3aneraHusi, Mep3noTHbIE YCIOBUS U MNp.

CBefeHnA 0 KOHCTPYKLUMU

Ha3saHue Cgasg #1
OnuncaHve BypoHabusHaga, 1200 mm
[ nyOuHa, cm 2700

Tpybbl goctyna | D BHeWwHU = 50 Mm
TonwuHa = 2 Mmm

MeTtann
Mapka 6eToHa B35
[laTa 18-07-2024

beToHNpoBaHUA
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lNpochune: 1-2
OnwHa: 700 mm
Kanan: 1
Tomorpadgmna

D.Bm

1.0My 100 200 300 400 500 600 700

] I
° g 8 8

Pepakuusa 2025 09 01
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