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BHUMAHMUE!

Hnst >ddexTuBHOrO HCnoiab3oBaHus mnpubopa guarHocTuku cBail [1JIC-MI'4 TpebyroTcs
CJICYIOIINE YCIIOBHS:

1 3nanus npuHIUNa paboThl, XapaKTEepUCTHK M CIOCOOOB mNpuUMeHeHus npubdopa. (Bces
HeoOxoauMasi HH(popMaIis HaXOJUTCS B JAHHOM PYKOBOZICTBE TI0 AKCIUTyaTaIllH).

2 Hanimure METOUK MO CEMCMUYECKUM M aKyCTHYECKHM METOJIaM KOHTPOJIS TP M3BICKAHUAX IO
CTPOUTENBCTBO U IIPU OOCIICAOBAHUH TOJI3EMHBIX CTPOUTEIBHBIX KOHCTPYKIIHHA.

3 Onepatop [MOMKEH 3HAaTh OONIME MPHUHLMUIBI CEHCMOPAa3BEIKH, OCOOEHHOCTH M TEOPHUIO
pacnpocTpaHeHHsI BOIHOBOTO IMOJISi BO30YK/Ia€MOr0 MEXaHWYECKUM MCTOYHHUKOM, B TOM YHCIIE — TOHSATHS
CKOpPOCTH 3BYKa, 3aTyXaHHs, OTPAKEHUS W TPEIOMIICHHS BOJH, OTPAaHMYEHHOCTH JEHCTBUS 3BYKOBOTO
Jqyda | Tp.

Omneparop AODKEH MPOUTH COOTBETCTBYIOIIEE OOyYeHHE /JIsi KOMIIETEHTHOTO HCIIOJNIb30BAaHUS
o0opynoBaHusT W TPHOOpPETEHUsT 3HAHUK 00 OOIIMX MPUHIMIIAX aKyCTHYECKOTO M CEHMCMHYECKOTO
KOHTPOJIS, @ TAK)KE YACTHBIX YCIOBUSAX KOHTPOJISI KOHKPETHOTO BUAA U3ICITHH.

CKB CTPOUMNMPUBOP YensiGuHCK 5



Mpubop anarHoctuku ceau NAC-MIr4

PykoBoactBo mo skcmmyaranuu (PD) Brmrowaer B ceOs oOmue cBeAeHUsS HEOOXOAMMBIC IS
M3YYCHUS U TIPABUIIBHOM dKCIUTyaTanuu npudopa auarnoctuku cBaii [1IC-MI'4 (manee mo TekcTy — mnpu-
60p). PO conepxut onucanue NpUHLUINA JEHCTBUS, TEXHUUYECKHE XapaKTEPUCTUKU, METOIbI KOHTPOJIA U
Jpyrye cBeeHUsI, HeOOXOIMMBIE /Ul HOPMaJIbHOM SKCILTyaTalluy npudopa.

Dkcrtyaranus npudopa T0JKHA TPOBOAUTHCS JIMLIAMU, 03HAKOMJICHHBIMH C IPUHILIUIIAMU PabOThI,
KOHCTpYKIMEeH mpudopa, HacTosmum PO.

1 Onucanue n padora npudopa
1.1 Ha3HaueHnue 1 00J1aCTh NPUMEHEHMSsI

1.1.1 lMpubop muarnoctuxu cBaii [1IC-MI'4 npennasHaueH 1y U3BMEPEHUM MHTEPBAJIIOB BPEMEHU
MEXIYy MOMEHTOM BO30YXJICHUSI aKyCTHUECKOW BOJHBI B CBa€ M1 MOMEHTOM IPHUXO0/a XO-CUTHaJa, OTpa-
YKEHHOT'0 OT TPAHUILIbI pa3jiena Cpenl.

1.1.2 O6nactp NpUMEHEHUSI — ONpPECIICHUE JJIMHBI U ETOCTHOCTH CBAil B CTPOSIIUXCS 3AAHUAX U
coopyxenusx (CIT 45.13330.2017 "3emisiHble COOPY)KEHHsI, OCHOBaHUS U (yHIAMEHTHI"), a TaKkKe IS
MOJY4YEeHUSI CEHCMHUYECKOTO M CEMCMOCIEKTPadbHOro mpoduieil TpyHTa Ha  HPEINPUSTHIX
CTPONUHAYCTPUH, HAYYHO-UCCIIE0BATENbCKUX U CTPOUTENIbHBIX Ja00PATOPUSIX.

1.1.3 YcnoBus 3KCIUTyaTanuu:

— TeMIeparypa okpyxkaromniero Bo3ayxa or munyc 10 °C mo mmoc 35 °C;

— OTHOCHUTEJIbHAS BIIAYKHOCTH BO3ayXa He Oosee 85 %.

1.2 MeTpoJiornyecKkue U TeXHHYECKHE XapAKTePUCTHKH

1.2.1 OcHOBHBIE METPOJIOTUYECKNE U TEXHUUECKUE XapaKTEPUCTUKHU NpeAcTaBiIeHbl B Tadbaue 1.1

Ta6n1/1ua 1.1 — OcHOBHBIC MCTPOJIOTHYCCKUC U TCXHUYCCKUC XaPAKTCPUCTUKHU

HaunmMeHoBaHME XapaKTepPUCTUKH 3HaueHue
1 2
Jlnana3oH U3MEepeHNH MHTEPBAJIOB BPEMEHHU, MKC ot 500 1o 50000

[Ipenensr nomyckaemMol OTHOCHUTEIBHOM MOTPENIHOCTH U3MEPEHHUsT UHTEP-
BaJIOB BpeMeHH, %o

— B auarmasoHe ot 500 o 5000 mxc 15
— B nuamnasone ¢B. 5000 o 50000 Mxc +1
Jlnamna3oH mokasaHui JuIMHbI cBau (pu ckopoctH 3Byka 4000 m/c), m ot 1 1o 100 m
YacroTa mquckperu3aruu, K 62,5
KonnuecTBo u3MepuTenbHBIX KAaHAIOB 2
Yuco 0TCUeTOB BBIBOAMMBIX HAa OKpaH, HE MEHEE 1024
[TapameTpsl DIEKTPUIECKOTO MUTAHUS:
— HampsDKEeHUS MOCTOSHHOTO TOKa, B or 11,0 1o 13,5
[ToTpebnsemast MmomHOCTh, BT, HE Gonee 3,6
["abapuTHbIE pa3mepsl IpuOOpa B Keiice, MM, HE MEHEe

— BBICOTA 150

— IIHApUHA 350

— jmHA 400
Macca, kr, He Oonee 6
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1 2
Cpennsis HapaOOTKa Ha OTKa3, 4 5000
Cpennuii cpok Ciry>xObl, JIeT 10

1.2.2 nenTudukanmoHHble JaHHbIE IPOTPAMMHOTO 0003HAUEHUS MpeICTaBlIeHbl B Ta0nuue 1.2

Tabmuua 1.2 — Unentudukanmonnsle JaHHble mporpaMMHoro obosznauenus (I10)

Wnentudukanmonnslie JaHHbIE (TIPU3HAKH) 3HaueHue
Wnentudukannonnoe Haumenoranue [10 PDS-MG4
Howmep Bepcun (unentudukannonnsii Homep) 10 He HKe V1.02
[Mudposoii unentudukarop [10 (CRC16) 2EF4

1.3 CoctaB npubopa

1.3.1 KOHCTpYKTHUBHO MPHOOP COCTOUT M3 AIIEKTPOHHOTO OJIOKA, CEHCMONPUEMHHKA, OAHOTO MU
JBYX M MOJIOTKA C AeMII(EpOM.

1.3.2 B KOMIUIEKT MTOCTaBKU PHOOpPa BXOISAT:

— 3apsAHOE YCTPOMCTBO;

— HPUCTIOCOGIIEHHE ISl yCTAHOBKU CEHCMOIPHEMHHUKOB HA TPYHT;

— Temmep;

— MOJIOTOK C BCTPOEHHBIM Mbe30AaTIUKOM.

— reooH 2 mIT;

— BuOpogaTunk 60koBoit BJ8E" 1 mr;

— Kabenb YJIJ'II/IHI/ITCJ'II)* 2 T,

— kabeisn cBsasu ¢ [1K;

— IporpaMMHoe oOecriedeHue.

TIOCTABJISICTCS 110 CIICIHATIEHOMY 3aKaszy.
1.3.3 TIpuOOpsI MOCTABISAIOTCS B MOTPEOUTENbCKOM Tape. OOmmiA Bux mprOopa MpeICcTaBICH Ha
pucyske 1.

L]

o crreavmcs
Qanac-Mré

1 — >nexTpoHHBIN O6JIOK 6 — pa3beM ISt MOJKITIOUEHHUS MOJIOTKA

2 — MOJIOTOK 7 —pazpem USB

3 — celicMONpUEMHUK 8 — pazbeM IS 3apsITHOTO YCTPOWCTBA

4 — pazbeM AJ1s TOAKITIOYCHHUS IIEPBOTO CEUCMOIIPUEMHHKA 9 — MOJIOTOK € BCTPOEHHBIM MbE301aTINKOM
5 — pazbeM A7 MOAKIIOUEHUS] BTOPOTO CEHCMOTIPHEMHHUKA 10 - reodon

11 — BubponaTunk 60K0BOI

CKB CTPOUMNMPUBOP YensiGuHCK 7
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Pucynok 1 — O6mmit Bug npubopa nuarnoctuku cpaii [1JIC-MI'4

1.4 YerpoiicTBO 1 IpuHIUI PadoThI

1.4.1 [lpunuun paecTBus npubopa OCHOBAaH HA OTPAKCHUM MEXAaHWYECKOTO KoJieOaHUsS OT
TPaHUIIBI pa3jielia cpell ¢ pa3HbIMU (PU3NICCKUMHU CBOWCTBAMH.

CelicMONIpHEMHHMK 3aKpeIuisieTcss Ha KOHIIE CBaW, BKIIOYACTCS PEXHM pPETHCTpAllUd U
TIPOM3BOJIUTCS MEXaHMUYECKOE BO3CHCTBUE MOJOTKOM BJIOJIb OCH CBaWl ISl BO3OYXICHUS MPOIOJILHOU
BOJIHBL. BoJiHa, OTpakasich OT KOHIIa CBaW, BO3BpaIlacTcsi K celicMonpueMHuKy. [Ipubop, perucrpupyer
CHUTHAQJI, TI0 KOTOPOMY OCYIIECTBIJIICTCSI HM3MEPCHHE BPEMEHH MEXIy HadalbHBIM BO3JCHCTBUEM U
OTPaKEHHOHN BOJIHOU (PUCYHOK 2).

Beruuciienue mumnbl cBau (L) mpoBoAKMTCS B CIEAYIOIIEH MOCIEI0BATSIBHOCTH:

— U3MEpSETCS MPOMEXKYTOK BPEMEHHM MEXIy HAuYaIbHBIM BO3JICHCTBHEM II0 OrOJIOBKY CBau M
OTKJIUKOM, TIOJTYY€HHBIM OT HYKHEH TPaHUIIBL;

— JUTMHA CBau BBIYHCIIETCS 110 (opMyJIe:

At-V
L=——, 1
> 1)

rae At - IPOMEXYTOK BPEMEHH MEKIY HAYabHBIM BO3JCHCTBHEM M OTKIMKOM, MOJYYEHHBIM OT
HIDKHEH IPaHUIbl B TIEPBOM KaHalle, ¢ (CM. PUCYHOK 2);
V - CKOpPOCTH PacrpocTpaHeHus B cpesie, M/c (TabJMYHOe 3HAUEHHE CKOPOCTH B JKeJIe300€TOHE
(3400 — 4500) m/c, B meTamte 5900 m/c).

At

tmc

Pucynok 2

CKOpOCTh pacipoCTpaHSHHUS B CPEJIC 3aaeTCs ONEPaTOPOM HIIH OMPEACIIeTCs o hopMyJie:

S
_|t2_t1|’ @

rze S — paccTosiHHE MEXy CEHCMOIIPUEMHUKAMU, M;
|t2 — t1 | - MOy b pa3HOCTH BpEeMEHU Havaia BO3ACHCTBHS MEXKIY JBYMsI KaHAJIAMH, C.
TouyHOCTh BBIUMCIIEHHI O0OYCIOBIEHa NEPUOJIOM KBAHTOBAHUS, KOTOPBIM OINpenensercs Io

dbopmyme:

TK6 = (3)

rae Tie — MEpUOJ KBAHTOBAHUSA, MC;

8 CKB CTPOUMNMPUBOP YensiGuHCK
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Fo — wacTora nuckperusaruu, 1.

CKOpOCTh pacrpoCTpaHEeHUsI TTPOIOIFHOM BOTHBI YIIPYTHUX KOJCOAHUN B CBae SIBJISACTCS BEIUYHMHOU
M3BECTHOM I cBail pazHoro tuma. OTKJIOHEHHs OT M3BECTHOT'O 3HAYCHUSI CKOPOCTH COCTAaBIISIOT HE Oosee
5 %, 4TO ONpeAeIsAeT MOrPEITHOCTh BEIYUCICHUS ITTUHBI CBaH.

[Ipu ymapHOM BO3JEHCTBHUH B CBa€ BO3HUKAIOT COOCTBEHHBIE KOJICOAHHsI, YACTOTA KOTOPBIX 3aBUCUT
OT TEOMETPUUYECKUX Pa3MEPOB CBaW U IIyOMHBI 3ajieraHus nedekToB. B mpubope mpemycMOTpeH pexXum
CIIEKTPaJIbHON 00pabOTKHM CHUTHaNA, MPHU IMOMOIIM KOTOPOTO MOYXKHO IPOBOJUTH JHATHOCTUKY CBaWl IO
CIIEKTPY KOJICOAHUM.

1.4.2 Ha nuiieBoi maHenu 31eKTpoHHOTro 0s10ka pa3menieH KK aucruiei u kimaBuarypa, CocTosmas
3 tpuHaanatu knaBunl. BKJI (okpamena B kpacHbiii 1Ber), mudpoBsix kiaaBum 0 — 9, IIUDPbI u
BBOJ. [ludpoBsie KJIaBUIIIK UMEIOT JOMOJHUTEIbHBIC 0003HAYCHUS: «2 - To: «8 - I») «d - «»; «b6 - —>».

@ NPUEOP g
AUWATHOCTHMKU CBAU

'L“ii cﬁih ilv '

1 :uww? uc}mrat
5©® ©® & o |

Pucynok 3 — JIuneBas maHenb 3JIEKTPOHHOTO 0JI0Ka

1.4.3 JIns moAkIIIOueHus: CeHCMOTPUEMHUKOB, MOJIOTKA, 3apsaHoro ycrpoiicta u 1K Ha nepennei
MaHEJIN UMEIOTCS Pa3beMbl C COOTBETCTBYIOIIMM 0003HAYEHUEM:

— KOakcuaibHble pazbeMbl «/aTunk 1», «Jlatuuk 2», «Moa0ToK»;

— pazbeM JUIs MOJAKIIOYSHHS 3apsTHOTO YCTPOCcTBa «= 16V »;

— pazbem i noakirodeHus k [TK «USBy.

Jl7iss KOHTpOIIs 3apsa akKKyMyJIsTOpHOW OaTapen Ha MepeaHel MaHedn UMEIOTCS J1Ba CBETOAHOAA
KpacHoOro «barapesi» M 3eJeHOro «BKJ.» IBeTa. [Ipu paboTe mpubopa TOPUT 3€NEHBINH CBETOIUO «BKILY.
Ecnu Gatapess pa3pspkeHa, TO 3€JIE€HBIN CBETOAUOJ HAYMHAET MHUTaTh. [Ipy MOIKIIOUEHUU 3apsSAHOTO
yCTpOWCTBAa MUTAET KPacCHBIA CBETOMMOA. Eciiu KpacHbBIN CBETOAMON «OaTtapes» CBETHTCS MOCTOSHHO MPHU
MOJIKJIFOUEHHOM 3apsTHOM YCTPOMCTBE, TO ATO YKa3bIBAET HA TO, YTO OaTapesi MOTHOCTHIO 3apsKeHa.

Buumanue! [lisa mpoasieHusi cpoka cayk0bl aKKyMYJISITOPHOWH OaTaped peKOMeHIyeTcs
NPOBOJAUTH €e MoA3apsaKy (T0JbKO 3apsUIHBIM YCTPOICTBOM, MOCTABJISIEMbIM C IPUOOPOM) He peike

OJHOTO pa3a B Mecsill, He 3aBHCHMO OT MHTEHCHBHOCTH JKCILUIyaTallM¥ NMpuOopa. YcTaHABJIMBATH
npudop Ha XpaHeHHe CJeAyeT ¢ MOJHOCTHI0 3apsi’KeHHBbIM aKKyMYJSITOpoM. 3aMeHa
AKKYMYJISITOPHOH 0aTapen MPOBOAMTCS TOJIBKO B YCJIOBHAX NMPeANPUSITHS U3TOTOBUTEJIS.

1.4.4 Bxmouenue mnpubopa M €ro OTKIIOYCHHE MPOu3BoAMTCS Haxkartuem kiasumm BKJL ¢
MOCJICYIONINM yJepKaHUEM B HAXKaTOM COCTOSIHMH HE MEHEE JIBYX CEKYH]I.

1.4.5 ludposeie KIaBUIIKM HUMEIOT W Apyroe (QyHKIIMOHAIbHOE Ha3zHaueHue. [ oTroOpakeHus
Ha3zHaueHHe MU(POBBIX KIABUIII B TAHHOM PEXHMe paboThl MPUOOpa B HUKHEH YaCTH TUCTIIES] BBIBOASTCS

CKB CTPOUMNMPUBOP YensiGuHCK 9
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UKTOrPaMMbI (CM. pUCYHKH 4, 5).

OB0ZHIYEHME MMKTOrDaMM !
Mopar WCTAHOEMTE NOPOr KOMIapaTOpoE
%_K MPOBECTIA ¥ 430 MONOTKOM
BOZEPAT K MPeALIAYLLEMY SKPaHY
obpaboTka M3MepeHMA

g U

+

= YBEEMMUATE Tpadia N0 ropyoHTamM
= YMEHELUMTE MPatik Mo FOpMS0HT A
3+ yEEMMWITE rpadik No BEpTHKANM

$-  YMEHEWMTE rpadivik N0 BEpTHEANH
i#]| nepexniouaTens kypropoe
V+ eeog CKOPOCTI SEYKS
M EESCTM HOMED CESAHOMD NOnA
Il e=ecit HoMep ceam
M+ veermuwre Homep ceam Ha 1

iy CEMCMOr a3

*Hl' CnekTH

]
L coxpaHHTE peSYNETAT MIMEPEHMA

Pucynok 4 — ITukTorpamMmsl, MOSICHSIONIME Ha3HaYeHNE [IM(PPOBBIX KJIABUII B PA3TUYHBIX
pekumax paboTsl mpudopa

8- (1 J6 D [35 |95

Pucynox 5 — [Ipumep pa3menieHuss TUKTOrpaMM B HUKHEN 9acTU  JUCIUICS Il 0003HAYCHHS
(yHKIIMOHAJIBHOTO Ha3HAYEHUS KJIaBHII B JAHHOM peXHUMe paboThl mpudopa

[

15| ¢+

I

1.4.6 3mepeHust MOKHO TMPOBOANUTH HECKOJIBKUMH CIIOCOOaMMU:

— I U3MEPEHUH CKOPOCTH pPACHpOCTPAHEHUS 3BYKa WCIIOJIB3YIOTCS JIBa CEHCMOTPHEMHHKA H
MOJIOTOK C BCTPOCHHBIM IMbe30JaTYMKOM (MOJIOTOK TOCTABJISIETCS MO CHEIUATBLHOMY 3aKa3y).

— ISl OTIpe/ICTICHUs] JUTMHBI CBaW WCIIOJIB3YEeTCS OJWH CEHCMONPHUEMHHK W MOJIOTOK C YIPYTHM
nemripepoM, BXOISIIMK B KOMIUIEKTAINIO IPUOOpa (BTOPOil CEHCMOTIPUEMHHIK MOKHO MCIIONIB30BaTh IS
IyOnmupoBaHHs CUTHama). s KOHTpOJNs CHIIBI yhaapa W Uil BO3OYKICHHS B CBae BBICOKOYACTOTHBIX
KOJICOAHWUH MOXHO HCIIOJIb30BaTh MOJIOTOK C BCTPOCHHBIM ThE30/JTaTIUKOM.

— ISl OTIpe/IeTICHHsI CIIeKTpa KOoJIeOaHW CBaW WCIONB3YeTCS OIMH CEHCMOIPHEMHHUK (BTOpPOU
CEMCMOTIPUEMHHK MOKHO UCTIOIh30BATh ISl TyOIHMPOBAHMUS CUTHANIA) K MOJIOTOK C YIIPYTUM JIEMII(EpOM.

— IS TIOCTPOCHHS CEHCMHYECKOTO TPOQHIIS TPYHTA HCIIONB3YETCs JBa CEHCMONpPHUEMHHKA C
prUCcnocoOJICHNEM TSl YCTAHOBKH CEHCMONPUEMHHUKOB Ha TPYHT, KYBJAY WIIH TEMIIEp.

1.4.6 Pesxtcumsl pabomol npuoopa

1.4.6.1 TIpubop obOecmeunBaeT YETHIpE pPaObOUYUX PEKHMMA, BBHIOOP KOTOPBIX OCYIIECTBISETCS B

OCHOBHOM McHIO «Bb10op pexnma» (1) kiaBuiraMmu T, I» MyTeM TIEPEMEIIECHUS Kypcopa Ha BRIOpaHHBIN
MyHKT MEHI0 1 ero ¢ukcanuu kinasumeir BBO/.
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| GHEOE FE i) celafiarze 1&aad4s [ |

Apxus
Hacmpouku
Pasoma ¢ MK
KoHTakKThI

1)

l=laliw] m |

1.4.6.2 B pexume «A3mMepeHHe» OCYIIECTBISAETCS PErUCTpaIisl CEHCMOCUTHANIA U U3MEPEHHUE €ro
napaMeTpoB, MPUOOP aBTOMATHYECKH MEPEXOAUT B pexuM «I3mepeHue» mpu BKIIOUEHUU nUTaHud. J{is
BO3BpaTa B OCHOBHOE MeHIO (1) HaxkaTh KiaBHIy «1».

1.4.6.3 B pexume «ApXHUB» OCYILECTBISETCS MPOCMOTpP coAepkUMoro apxusa. [[is Bxoma B pe-
KM «APXHB» HE06X0muMo B ocHOBHOM MeHio (1) kmaBumiamu «T» mm «I» mepemectuts Kypcop Ha
INYHKT «ApxuB» U Haxath kinaBuiry BBOJI. IIpocMoTp coaep:xumoro apxvmBa IpOU3BOAUTCS HaXaTUEM
aaBuir «» 1« Jlns Bo3Bpara B ocHOBHOE MeHIo (1) Haxkath kiiaBuiry PEJKUM.

1.4.6.4 B pexume «HacTpoiiku» NpOU3BOJATCS HACTPOMKHU MapaMeTpPOB M3MEpPEHHUH, a Tak ke
YCTaHOBKAa pEAJbHOTO BpeMEHU W JaThl (uucno, mecsi, rox). Jms Bxoma B pexum «Hactpoitku»
HEoOxomuMo B ocHoBHoM Merio (1) xnaBummamu «T» mim «» mepemecTHTh Kypcop Ha IYHKT
«Hacrpoiiku» u Haxats kiauiny BBO/L. s Bo3Bpara B 0cHOBHOE MeHIO (1) HaXkaTh KiIaBUIILy «1».

1.4.6.5 B pexume «Padorta ¢ IIK» mnpousBoautcs nepegaya pe3yabTaToB U3MEPEHUI 13 apXuBa B
[TK g ganeHeiineit oOpabotku. s Bxona B pexum «Pabdota ¢ TIK» HeoOxoaumMo B ocHOBHOM MeHHO (1)
xnaBuiamu « 1 1 «l» nepeMecTuTh Kypcop Ha yHKT «Padora ¢ ITK» n naxkars knasuiry BBOJI. Bo3spar B
ocHOoBHOE MeHIo (1) mpoucxoaut mocie oTcoeanHeHus npudopa ot [1IK

1.46.6 B pexume «KOHTaKTBI» BBIBOAUTCA HMH(OPMAIIMIOHHOE COOOLIEHHM O MPEIIpUATHH
U3rOTOBUTEINE, €r0 KOHTAKTHBIE Tese(OoHbI U calT. st Bxosa B peskuM «KOHTaKTh» HE0O0XOMMO B OCHOB-
HoM MeHro (1) knaumamu «T» wim «» nepemectuTh Kypcop Ha myHKT «KOHTAKTBI» M HAXKATH KIABHIILY
BBO/L. /11151 Bo3Bpara B 0cHOBHOE MeHIO (1) HaxkaTh kiaBuiry «1».

1.5 MapkupoBKa u i1oM0MpoBaHue

1.5.1 MapkupoBka

Ha nepenneit manenu 31eKTPOHHOTO OJ1I0Ka HAHECEHBI:

— HauMeHOBaHMe U 0003HaYeHHe TuIa npudopa;

— TOBApHBIIN 3HaK U HAUMEHOBAaHUE NPEIIPUITUSI-U3TOTOBUTETIS.

Ha xppitike 351eKTpOHHOTO 0J10Ka HAHECEHBI:

— HauMeHOBaHMe U 0003HaYeHHe TuIa npudopa;

— 3aBOJICKON HOMED;

— JlaTa BBITYCKa;

— MpeaNnpUsSTHE U3TOTOBUTED;

— 3HAK yTBEP)KACHUS THUIIA.

1.5.2 Tlnomb6upoBanue

[Tpubop momMOupyeTcs NpH BBITYCKE M3 MPOU3BOACTBA Ui 3alUThl OT HECAHKLIMOHUPOBAHHOIO
noctyna. Mecro nmiaoMOMpoBaHuUs — YriyOJieHHe AJIs BUHTA PAcloIOKEHHOTO B BEPXHEM IPAaBOM YIIy Ha
nepeAHell NaHenu S3JeKTpPOHHOro Osoka. CoXpaHHOCTh IUIOMO B IIpolecce AKCIUTyaTallud SIBISETCS
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00s13aTeNbHBIM YCIIOBHEM MPUHSATHUS pEeKJIaMalluii B cilydae oTKa3a npudopa.

1.5 YnakoBka

151 Ina obOecnieyeHHss COXpPAaHHOCTH TMPUOOpa MW  KOMIUIGKTA NPHHAMICKHOCTEH IpH
TPAHCTIOPTUPOBAHUM TPUMEHSETCS YKJIAJOYHBbIM Keic €O cpelcTBaMU aMOPTHU3alMM U3 BO3YIIHO-
ny3bipyaTo 1ieHku, kareropus ynakoBku KVY-1 mo ['OCT 23170. DkcmutyaTalluOHHasi TOKYMEHTaIUs
yIIaKOBaHa B MAKET, U3TOTOBJICHHBIN U3 MOJUITUIICHOBOU TJIEHKU. MapKUpOBKa YIaKOBKU ITPOU3BOJIUTCS B
cootsercTBuu ¢ 'OCT 14192.

2 Ucnosib30BaHue N0 HA3HAYEHHIO

2.1 DkenuyaTalMOHHbIE OTPAHUYEHUST

I/ISMepeHI/IH CJICAYCT IIPOBOAUTH IIPU CCIZCMO&KYCTHHGCKOIZ THUIIWHC, He AOITYCKAcTCA pa60Ta
CBacOOMHBIX H 6ypOBBIX YCTAHOBOK, AWU3CJIbHBIX U T'HAPABINYCCKUX MOJIOTOB, ABUKCHHC CTpOHTGJ’IBHOﬁ
TCXHUKH U pa60Ta MMpOYHX TCXHUYCCKUX YCTpOﬁCTB CO3Jar0mux CeﬁCMI/I‘leCKYIO INOMEXY. Pab6ota O60py—
AOBAHUC NOITYCKACTCA HA PACCTOSAHUH, IIPU KOTOPOM CeﬁCMoaKYCTquCKaH IIoMExa HE 6y,Z[CT IIPCBBIIATH
YPOBCHbB IMOJIC3HOI'O aKYCTHYCECKOI'O CUTHAJIA.

Bec Monotka CJICAYCT HO,Z[6I/IpaTL TaKHUM o6pa30M, YTOOBI JJIMTCIIBHOCTD yJapa HE IIPCBbILIAIA
BpCM: OTKIIMKA.

2.2 IloaroroBKa mpudopa K padore

2.2.1 TloAKITIOYNTh CEUCMONIPHEMHUKA W MOJIOTOK K DJJEKTPOHHOMY OJIOKY. YCTaHOBHTH
CeiCMOTIpUEMHUKH Ha cBaro. [l yCTAaHOBKHM HCIOJh30BaTh KOHCHCTEHTHYIO aKyCTHUECKYIO CMa3Ky
(TUTaCTUIIMH, CONUION, JUTOJ, 3aMa3Ky | T.1.). [Ipn HaHeceHNM cMa3KM CIeIuTh, YTOOBI HA MOBEPXHOCTH
CBaM W JaT4yMKa He OOpa3oBHIBAJIACh BO3MAYIIHAs Npocnoiika. Ilepen HaHeceHMEM CMas3KH yIOalHUTh C
OTOJIOBKH CBaWl IbUTb M TIOCTOPOHHUE MpeaMeTHI. [Ipu oTpuIaTenbHBIX TeMIepaTypax cMasKy MOJO0TPeTh.
Och maTumka Mpu YCTaHOBKE JIOJKHA OBITH IMapajuleIbHa OCH CBaM.

2.2.2 Tlpu ycTaHOBKE BTOPOTO CEHCMONpPUEMHHKA B CBae CAEaTh BHIPYOKY HIIM 3aKpENUTh Ha CBae
CTaJBHOM yIOp ¢ MOMOIII0 OonTa 1y1st 6eToHa (M. prCyHOK 6).

&
L Lk
&
LF

@
||k

L — paccTosiHHe Mexay celicMonpueMHUKaMu (0a3a)
a) — yCTaHOBKAa CEHCMONpPHEMHUKA B BEIpyOKe 0) — yCTaHOBKA CEHCMONPHEMHHUKA Ha YIIOPE B) — YCTaHOBKA OOKOBO-
ro BuOpoaaryrika B/I86 ¢ moMoIst0 MOHTaXHOM JICHTHI.

Pucynox 6 - Pacrionosxenne ceiicMOIIPUEMHHUKOB Ha JKeJIe300€TOHHOM CBae
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Ecnam B xauecTBe BTOpPOTO JaTyMKa MCHOJIb3yeTcs OokoBoil garuuk BJI8B, To ycTraHoBuTH ero Ha
OOKOBYIO IMOBEPXHOCTh CBau C MOMOIIbI0 MOHTa)KHOM JIEHTBI C IByXCTOPOHHUM KJIESAIIMM COCTaBOM (ABY-
CTOPOHHUI CKOTY).

[Ipu ycranoBke 6okoBoro aarunka B/I8b crnemyer yunThiBaTh, 4TO HAIpaBlIEHUE PETUCTPUPYEMBIX
KoJie0aHui JOJKHBI COBIAAATh C HAIPABJICHUEM CTPEJIKH, H300pakeHHON Ha kopmyce Aaryuka. [lmtoc (+)
U MUHYC (-) Ha KOHIIAX CTPEJKU YKa3bIBAIOT Kak OyJEeT BBIMVIAETh CUTHAJ MPU MPOXOXKICHUH aKycTHYe-
CKOM BOJIHBI B 3aBUCMOCTH OT YCTAHOBKH JaTyuKa, KabeleM BBepX Wi kKabeneM BHU3 (PUCYHOK 7).

a) — IaTYMK YCTaHOBIIEH KabeneM BBepX; 0) — JaTYMK yCTAaHOBIIEH KabesieM BHU3
Pucynok 7 — ®@opma curnana npu pazjinuyHOM pacnoioxkeHuu naruuka B/I8b

2.3 Ilopsinok pa6oTnl B pesxknme «U3mepeHune»

2.3.1 BximrounTh npubOp OJHOKpATHBIM HakaTueM kiaBuimu BKJI, mpu 3TOM mocie 3BYKOBOTO
CUTHAaJIa Ha JTUCIIJIEE KPAaTKOBPEMEHHO OTOOpa)KaeTcs TUIT TpUdopa:
»

-

Ilocne dero gucmien MNpUMET BUI:

Femuin paboTbl Oata un epemsa Batapes

=@ [Ce:11 [Base= 128cn— Basa

Homep cean
Homep nona

" e
\\Curﬂan C nepeoro

CEﬁCMDI‘IpHEMHHKﬂ

KoaddpuymeHT
YCUNeHNA

CkopocTbh 3BYKa

MakcumaneHas
aMnnuTyaa
cCUrHana
CurHan co BTOpoOro,
== ——=— CeWlcMonpnemMHuKa

MK MONOTEKA

1 Pewn] Bovor | ST SO0 T |7V 2w 22| 3w 0 A

—_
MukTorpamme! pyHKUMOHANEBHOMO
HaszHa4YeHWUA UM pOBBIX KHOMOK

Pucynox 8 — Bua nucrines mpubopa B peskuMe u3MepeHui
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Y ca0BHO AuCIIel mprbopa pa3douT Ha TpH ot (PUCYHOK 8):

1) B BepxHeM moJie 0TOOpaXKaeTCss PeKUM paboThl IpuOOpa (MHBEPCHO); 1aTa ¥ BPEMS IPOBEICHHSI
U3MEPEHUI; ypOBEHb 3apsijia aKKyMYJSITOPHOW Oarapen; peXuUM U3MepeHus (CBas WM TPYHT);
ko3 dunmeHT ycuneHust Ky; CKOpoCcTh 3ByKa B U3MepsieMoii cpenie V; HoMep CBallHOTO I0JIsT; HOMEp CBau;
paccTosiHie Mexy ceiicMonpueMHuukamu (Base).

2) B cpemnem mosie otoOpaxaioTcss Tpadukd CEHCMOCHMTHAIOB IO TEPBOMY K BTOPOMY
ceiicMonpueMHuKaM. [Ipy TepBOM BKIIIOYCHHWH Ha JUCIUIEE OTOOpaKAIOTCS TpapuKd MOCICIHUX,
3aHECCHHBIX B apXHB, CEHCMOCHUTHAJIOB.

3) B HuKHEM 110J1€ BBIBOJIATCS MTUKTOTPAMMbl (PYHKIIMOHATBHOTO Ha3HAYCHHUS U(PPOBBIX KIIABHIII.

2.3.2 Haxxatb BBO/I, Ha gucruiee MosBUTCS COOOIICHUE:

1. YCTaHOBKMTE CEHCHMOMPHMEMHIMEL
2. BeEalTE Ea34

Ecnu ceiicMonpreMHHUKN yCTaHOBIIEHBI, TO JJI MOATBep:kAeHHs Haxxatb BBO/I.
2.3.3BBectu 0a3y (paccTosiHME MEXIy YCTaHOBJICHHBIMHU celicMonpueMHHKaMu). BBox 6a3bl
ocyiecTBisercs nudpossiMu kinaBuiamu. [locne okonyanus BBoja 6a3sl Haxatb BBO/I.

Hpumelmuue — HpI/I YCTAHOBKC OJHOI'O CeﬁCMOHpI/IeMHHKa pasMep 0a3nl He MMeeT 3HayeHus. B
CJIydya€ yCTaAaHOBKHU OJHOI'O CeﬁCMOHpHeMHHKa HJIK IIPU HUCIIOJIb30BAHUHU BTOPOI'O CeﬁCMOHpHeMHHKa JIA
,I[Y6J'II/IpOBaHI/I$I IIEPBOro, HaAXKaTb BBOI[, HC IIpYUHHUMAasd BO BHUMAaHHEC YU CJIOBOI'O 3HAYCHUA 0a3ml.

2.3.4 y,[[apI/ITB MOJIOTKOM I10 cBae. Ha gucriee mosiBUTCS HHAWKATOP 3allMCH CUI'HaJIA:

EEREEE calaraiee 126251 [ ]
Ceand kKy=S5l=48478w/c [N:2@ Ce:111|Base= lf@cm

Oﬁﬁaﬁnn{a

=R

Jucruieit npubopa npuMeT BHJI, HAIPUMED:

RS calafaicg 11:54:38 =]
Ceand kKy=S5l=48478w/c [N:2@ Ce @04 |Base= 1e@cm

A __ .

] ] 1
B33 8.5 113
‘UA 1 P A

1.5 | 8lonor | S[R3 | 7 | 2w 3] 3w ]

Jis 3amucu  pe3ynbTaTa H3MEpeHUs HaxaTh KiaBuiry «9». [lns mpoBeeHHs MOBTOPHOTO
U3MepeHus HaxkaTh Kinasuiry BBO/JI.

2.3.5 Ecnu mocne ymapa MOJIOTKa MPOILIECC M3MEPEHUsS HE Haydaics, TO HEOOXOIMMO HACTPOUTHh
MOPOT KOMIIAPaTOPOB W MOBTOPHUTH M3MepeHue. JIJis HaCTpONKH MOpora KOMIIApaTopoB HaXaTh KIIABHIITY

«». [lucnneit mpuGopa mpuMeT BHL:
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[[loPOr CcPagaThEankd IR U - - |
FOMOSPaTOR KaHana 1 :

KoMnaraTor kaHana 2 A
KOMNAFaToOR MONOTKS R

1ol aliwlidq]ip]

Knasumamu « T uimn «» BIGpaTh ceHCMOMPHEMHHK, 110 KOTOPOMY OY/IeT OCYIIECTBIATHCS 3aMyCK
u3MmepeHus (kanan 1 wiam kanan 2). Ecnu 3amyck u3MepeHus MPOUCXOIUT OT MOJIOTKA, TO BHIOPATh IMMyHKT
«Kommnaparop monotka». KrnaBumamm «<—» WM «—» HACTPOUTH MOPOr cpabaThiBaHUS KOMIapaTopa
BBIOpAaHHOTO KaHala WM MoJoTKa. KOHTponb ycTaHOBKM TMOpora cpabaThiBaHHs KOMIapaTopa
OCYIIIECTBIISICTCS 10 MHIUKATOPy ypoBHs (pucyHOK 9). ITopor cpabaThiBaHHs KOMIIapaTopa MOAOHpacTCs
9KCIEPUMEHTAIBHO 110 MHAMKATOPY 3amycka (pucyHok 9). [pu yaape 1mo cBae MHIAMKATOP 3aIycKa J0JIKEH
OKpacuUTbCA B KpacHbIl 1BeT. Ecnu MHIMKATOp 3amycka MOCTOSHHO HMMEET KpPAacHBIM IBET, TO 3aIlyCK
OCYILIECTBJISIETCS 110 IIIYMY U MOPOT cpabaThIBaHMs KOMITApaTOpa HEOOXOAUMO CHU3HUTD.

MHOWKaTOpR HHAWKATOPR
YPOBHA 3anycka
| &

Pucynok 9 — nnukaTop ypoBHs U MHAWKATOP 3aIlyCKa KOMITApaTOpPOB

2.3.6 Haxarp kmaBumry «5», mpoBecTH 00pabOTKy pe3yiabTaToB u3MepeHHs. Jlucmeit mpubopa
NPUMET BUJI, HATPUMED:

\F RO T celefinfi2s 124150 [ |
CESA U=434535m'c  [N9a Ce:@AA4 [Base= 1268 cH
M1=8288mMc HE=R8278Mc de=Rced L=281cm B HEEE

1552 4

pi-[idq [ p[1s

3.5 [RITV+| B4

Ha nucnnee moOsBISAIOTCS JABa BEPTUKAIBHBIX Kypcopa KpacHOrO IBeTa. AKTHUBHBIA Kypcop
0003HaueH CIUIOMIHOM nuHUeld. CMeHa aKTUBHOTO Kypcopa IMPOU3BOAUTCS C TOMOIIBIO KIIABUIIIN «5».

2.3.7 OnpenenuTth TIyOUHY CBau MM PACCTOSHUE A0 AedeKTa Mpu MOMOIIHU IBYX KypcopoB. OauH
U3 KypCOpOB YCTaHaBIIMBACTCSd Ha MaKCHUMaJbHBI YpOBEHb CHUTHajla NMpPHU HAa4YaJbHOM BO3JEHCTBUM Ha
cBato. Bropoii kypcop ycraHaBiIMBaeTCsl HA MAKCUMYM OTPa)KEHHOT'O CUTHAJIA.

M3meHeHHe TeKylero MOJO0XKEHUs Kypcopa IPOU3BOAUTCS KIABUIIAMH «<—» (BJIEBO) WU «—>»
(BpaBo). OHO Ha)KaTHE Ha KJIABHIIY CMELIaeT Kypcop Ha OJMH JIEMEHT n300paxkeHus. /i1 yCKOpeHHOTo
nepeMeneHus Kypcopa He0OX0IMMO HaXKaTh M YIIEp)KUBATh KJIABUIILY ITepeMelieHus. Tekyiiee ojJoKeHne
KypcopoB X1 u X2, Bpems Mexay coobitusimu X u riryouna L otoOpaskaercsi B BEpXHEM MOJIe JHUCIUISS B
JIOTIOJTHUTEIILHOM OKHE OTIepaTUBHOM WH(pOpMAIIIH:
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MonoxeHue nepeoro | MNonoxeHWe BTOPOro dX = X2-X1. ¢

Kypcopa, X1, mc Kypcopa, X2, Mc Fny6unal, m

M3meHenne Maciitaba rpaduka 0 aMIUIATYIe IPOU3BOANTCS KiaBumamu «1» (yBelTHUCHHE), «I»
(ymensbiienue). M3smMeHnenune macmraba rpaduka 1Mo ropu30HTaIH MPOU3BOJANUTCS KIaBUIIAMH «3» (yBEIH-
yeHue), «9» (YMCHBIICHHE).

2.3.8 iy pacueTa WM py4yHOTO BBOJA 3HAYCHHUs CKOPOCTH 3BYKa B CBac HaXKaTh KIIABHUIILY «7».
Jucruieid npubopa mpuMeT BUJI, HAPUMEP:

Beod corocTd _ [NEEIIEEEN R W ]
CEaA Fu=500 LI=45455mic Mn:98 Ce:884 Ease= 188 cH

BEoq CcROpOCTH L= 45455 Mic
Baza 100 cw
Koppekuna yocuneHua Ku = :0,00

1= |28~ BhHHacrenin |

Jlnst BBOJ@a 3HAUYEHHsI CKOPOCTH 3BYKa KJIaBUILIAMU «T» unn «b» ycraHoBUTH yKasarellb Ha IyHKT
«BBoj ckopoctu» u HaxaTh knaBuiry «LHIAM®PbI». Beectu Tpebyemoe 3HaU€HHE CKOPOCTH C TMOMOIIBIO
upoBbIxX Kinasuil U Haxkate BBO/I.

2.3.8.1 Koppekiust ycunenus. [Ipu mpoxokKA€HWH MO CBae aMIUTUTy/a CHUTHAlIa YMEHBIIAeTCs MO
9KCMOHEHIMAILHOMY 3aKOHy. {71 Toro, 4yToOBl aMIIMTyIa OTPAKEHHOTO CHUTHajla Oblla COM3MEpHUMa C
CUTHAJIOM TIPH HAa4aJlbHOM BO30YXKIECHUH, B MPUOOpE MPUMEHEHA dKCIIOHEHIIUATbHAS KOPPEKIIHS YCUICHUS
(pucynok 10). Koppekius yCHIIeHHs CUTHAJIa TIPOM3BOANTCS B COOTBETCTBHH CO CIIEAYIOIIEH (hOPMYITOii:

s,(nN)=s,(n)-z z=e""" (4)

rae Ku — koaddunment 3anaBaemsiii onb3oBarenem (Ku = 0..9);
S — koaddurnuent (f = 0,001);
n — Homep BeIOOpKH. [Ipn Ku =0 z =1.

—— CMrHan 4o Koppekuum
—— CUrHan nocne Koppekyuu

Pucynok 10 — Koppexkius ycuneHus CurHana

2.3.9 Cnextp curHana. [y monydeHHsl CHEKTpa CHUTHAjJa B pexuMe mpocMorpa «O0paboTkay
HakaTh kiaBuiry «0». Jlucmmeit mpubopa npuMeT BUA, Hapumep:

16 CKB CTPOUMNMPUBOP YensiGuHCK



Mpubop anarHoctukn cean NAC-MIr4

oy [m |
Ceaq Ku=58a M=c3852mic  N:23 |Ce:0od Base=1600cH
1= 153,3My HE=2384,6My  Hl= 652 mKEE= 8,4 P15532

| | |
SlIZIEI 1E’I|5EI IEIBE’I

1= ]2 4+ 8 4 [1 4 J6 P |34 |35 [T TV A

[lepemenienue U cMeHa KypcopOB IMPOU3BOJIUTCA aHAJTIOTMYHO, OMMMCAHHOMY B ILIL. 2.3.6, 2.3.7. B

3aBUCHUMOCTH OT HACTPOCK MOKHO OT06pa)I(aTL CIICKTP COOCTBEHHBIX YacTOT KOJeOaHHUs CBau B Fepuax
nin OTO6pa)KaTB CIICKTP B CIMHUIIAX NJIMHBI BOJIHBI, MCTPAX:
[m ]

Cean Ku=50a M=c93852miz [N22 |[Ce:B0d Base=168H0cH
K1=1217m K2=2362M H1=7392Tu X2=423 715,532

|
.|5E’|

|
1
1
i e
et
1
1

10t 344 q 5 B35 [35 STV A

Jns mepexoia Kk 0TOOpayKeHHIO CeHCMOTrpaMMBbI TIOBTOPHO HaXKaTh Ki1aBumIy «0».

Brluncnenue cnekrpa CHrHanza HMCHOJIB3YETCS NPH CHEKTpaldbHOM cercMopasBenke. IIpuHiun
paboThl TOTO METOJa 3aKIovaeTcss B 00pabOTKe CHEKTpadbHOM cocTaBistomel ceiicMorpammel. Ilo
MOJyYEHHOMY CIIEKTPY MO>KHO BBISIBUTH KakK J€(EKThl B CBae, TaK U MOJYyYUTh CEMCMONPOQUIIb IPyHTA.
Hnst monmydyeHust ceiicmonpoduiis rpyHTa uepe3 Hebombinoe paccrosaue (0,5 - 1 MeTp) ycTaHOBUTH
CEICMOINPUEMHHKH, HAHECTH yAap MO 3eMjie KyBaJJOW WM TEMIIEpOM M 3alucaTh ¢ MOMOIIbI0 mpubopa
ceiicmorpamMMy. CelicCMOITPUEMHHK YCTaHABIMBAETCS HA MOBEPXHOCTU IPyHTA IPU MOMOIIHU CIIEHUATBHOTO
npucnocodsenus (pucyHok 11).

Pucynoxk 11 - I[Ipucniocobnenus aist KperieHus CeicMONPHUEMHUKOB Ha IPYHT
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[Tpu ycTaHOBKE CEMCMONPHUEMHNKA BEPXHUI CI0H TPyHTa HEOOXOAUMO CHATH (PUCYHOK 12).

1 — BepXHUH CIIO¥ rpyHTa; 2 — IPUCTIOCOOJICHUE JIJISI KPETLICHHS
celiCMOITPUEMHHUKA Ha TPYHT; 3 — CEHCMONPUEMHHUK; 4 — KaOesb ceCMONPUEMHIKA

Pucynok 12 — Kpernenue celicMonpueMHUKa Ha TPYHTE

Yaap no rpyHTy IPOBOIAT C IOMOIIBIO KyBalJbl WM CIIEHMAIBHOIO YCTPOMCTBA — TeMIIepa
(pucynok 13). Kaxxapiii npodunes oOpadaTeiBaeTcs, U oaydaercs ceiicMopaszpes (pucyHok 13).

O —8—

Pucynok 13 — Temmnep

PaccToaHue, m
0 5 10 15 20 25I 30

i

Pucynok 14 — CriekTpanbHblii ceiicMonpoQuiis TpyHTa
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ny6uHa, m
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18 CKB CTPOUMNMPUBOP YensiGuHCK



Mpubop anarHocTtukm cean NAC-MIr4

Brimeonucanuslii MeTOJ] celicMopa3Beiku OTHocuTcs K 1D, koraa MCTOYHUK W NPUEMHHUK
coBMmelieHbl. [Ipu uccaeq0BaHUK IPYHTa METOIOM OTPaKeHHBIX BOJH (2D) HE0OX0IUMO BOCIIOIB30BaThCS
reooHamu ¢ kabeneM-yJIMHUTENIEM, KOTOPbIE MTOCTABIISAIOTCS O CIel3aKka3y. 3alycK U3MepeHus Mpouc-
XOJIUT MO YCTAHOBJICHHOMY PSIZIOM C UCTOYHUKOM BO30Y>KICHHS BOJIH CEHCMONPUEMHUKY, MOAKIIOUEHHO-
My K KaHaiy «MoOJIOTOK.

2.4 Tlopsiiok padoThl B peknMe KAPXUB»

JIaHHBII PEKUM CIIY>)KUT JJII COXPAHEHUS M IOCIEAYIOLIEr0 IPOCMOTpa PE3yJIbTaTOB U3MEPEHUM.
O06wem apxuBHpyeMbIX pe3ynbTaToB — 999.

2.4.1 ]Ina mpocMOTpa COAEPKUMOTO apXMBa HaXKaTHEM KIIABUIIN «1» BOWTH B OCHOBHOE MEHIO K
sKkpany «BbIGOp pexumar», HaxaTHeM KIaBui «1» MM «b» BBIOPATh MyHKT «APXHB» U HAXATH KIABHIILY
BBO/I. /lucrieit mpu 3TOM IPUMET BHJI, HAIIPUMED:

cBll/alsze 1322a i |

SAET3I_27.5sm
SER P4 _27.ssm
SAETS_27.5sm
SERFE_27¥.5sm
SAETY-_27.5sm
SERTE_27.5sm
SEETS_27.5sm
SEREE_28.5sm
SABE1_28.55m
SERE2_28.55m
S@EBB Eessm

=

M:27 Cellds 2@10.10.22
MN:27 Cedds 2010.108.22
M:27 CedE 2@10.10.22
M:=27 Ce@@ay? 2@010.18.22
M:27 Ceddy 2@10.10.22
M:=27 Cedas 2010.18.22
M:27 Ceds 2@10.10.22
M:28 Ce@al 2@16.18.22
M:22 Ce@d]l 2@10.10.22
M:28 Cedal 2@18.18.22
=8 CEAE2 2016, 16, EE

a
T

S Ce:002 F010.10.2

1| s e B0

1=232:13
12:33:003
1=:34:13
12:34:29
1=:35:12
12:35:27
1=:36:10
12:37:05
1=:37:19
1E 4E 19

Trcrure

Tabnuia apxuBa UMeeT NATh CTOJIOLOB:

— ums ¢aiina;

— HOMEP CBAMHOIO MOJIS;

— HOMEp CBau;

— JlaTa IPOBEICHMS U3MEPEHNUN;

— BpeMs IPOBEACHUS U3MEPEHUH.

Jlist pocMOTpa ¥ 06paGOTKH TpebyeMoii 3aIiCH MPH TOMOIM KiaBHir « 1 1 «b» BEIOpaTs iMst daiina i
Haxkatb BBO/I. O6paboTka 3anvcu MpoBOAUTCS aHAIIOTHYHO, OITMCAaHHOMY B peskume «3mepenuey m. 2.3.

2.4.2 JIna ynaneHus TOCIETHEH 3alliCH B apXWBE HaxaTh KiaBuiny «3y». s ymajneHus Bcex
3anuced U3 apxuBa HaXkaTh KiaBuily «9». Ha aucnnee npubopa nosBUTCS coOOIIEHNUE:

SE2E4_23.55m
SE2ES_23.55m
SE2EE_23.55m
SEZET_23.55m
SEZEE_23.55m
SE2E9_23.55m
SEETE-_23.s
SAZT1 23S
SE2T2 23S
S22 7323
SEZ PG EBSsm

4 |5 ) JUBPEHOr RO Sonoros

FEIL/G1IeE loemes |l

M:23 Ced@z 1980.00.81 @9:49:12
M:23 CePP2 1980.08.01 @9:49:12
M:23 CePPZ 1980.0R.01 B9:49:12
M:23 CeP@Z 1980.00.01 @9:49:12
M:23 Ce@@3 1980.00.801 @9:49:12
I'I =23 CE: P@3 1980.00.01 @9:49:12
A1 @9:43:12

A1 @949:12

LAl @912

A1 P949:12

04 1950.0R.01 B9:49:12
CE:Q04 159580.AR.01 AF:49:12)

o
|.|Ld
|l_J

TE
Th

[Tpu oMoy KIIaBUIIIH «<—» UM «—>» BBIOpATh TpeOyeMoe aeiicTBue u Haxxath BBO/I.
2.4.3 Bo3Bpar u3 pexumMa «ApXxuB» K 3KpaHy «BpiOop pexumay OCYIIECTBISICTCS HaKaTHEM
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KJIaBUIIHN «1».
2.5 llopsinok padoTsl B pexume «HacTpoiikn»

Pexxum «HacTpoiiku» npenHasHayeH Uil BBOAA IapaMeTPOB HCIOJIB3YEMBIX IIPU U3MEPEHUHU U
00paboTKe CHrHalIa, a TaK K€ JJIs BBOJA JaThl U BPEMEHHU.

2.5.1 JIna mepeBoma mpubopa B pexum «HacTpoiikim» HE0OXOAMMO HakKaTHEM KJaBHIIM «1»
MepeiiTH B OCHOBHOE MEHIO K dKkpaHy «BbiGop pesmmma», kmasumamu «1» # «b» BbIOpaTh MyHKT
«HacTpoiikn» u Haxats k1asuiry BBO/. {ucrneit npubopa npumer Bu, Hanpumep:

£ 1980/03/8] ZEd=3E LIAE H: 1980/03/01 crd3od |1
Tarel M LTerkduwee = 108775 CrOPOCTE L= 4@@00.A HC

YouneHKHe kaHana 1 P nb YcTaHoeka kKaneHaars 1980/A3/A1 234254

YoHneHye kKaHana 2 JE@ b MHEEPCIA Brnn-HeHa

Tok zaFaaa IzarFana = B.ODEEA CErCHOrFariHa

JunanazoH, m ao 30 BEpRHMA FPa ek KaHan 1

KOPPEKLMA YSCHNEHKA AR HIARHLAHA TPaPLK kaHan 1

CKOPOCTE L= 408 M C EAHHHUL M3HEPEHIA MUAMACERKY9HAR

YcTaHoeka KaneHdaPrA Z2A2@/@3/@1 233336 Annurana OTENHeH

MHEEFCHA BriHeHa KOnNUHECTED TOHEK 1824

CerHcHOrParHa CrekTP

BEPsHMEA CPaPkE KaHan 1 BerRHHA MPa Pk kaHan 1

HiAgHAH FPa®aK KaHan 1 HIARHHA TPaPAK kaHan 1

EQHHULE MZHEPEHIA FAAAMCERKYHAR EfHMUE H2MEPEHKA [ePUH

AnnuTeaa OTHNHEH ToHer ans PacHeTa 12 (4@9E)

KanMHecTED TOHEK 1824 LTETHN A0A PAcHETS

1=[2aliw 1= |2 &~ U9 Hucronia]

2.5.2 Tlapametpel B pexknMe «HacTpoKW» MOTYT H3MEHSATBHCS IIOJIB30BATENIeM WM HUMETh
UH(POPMALMOHHBIN XapakTep. MHpOpMaMOHHBIN XapaKTep UMEIOT apaMeTphl, CBA3aHHBIE C COCTOSTHIEM
aKKyMYJISTOpHOU OaTapeu:

— HampsbkeHue 6arapeu, B;

— TOK 3apsja, A.

2.5.2.1 Ycunenne kanama 1 (2). Ilomp3oBarens MOXET H3MEHHUTh KOX(PQPHUIMEHT YCHUIICHUS
(uyBcTBUTENBHOCTD) KaHaa Nel nnu xaHayna No2, H3MEHHMB YMCIIOBOE 3HaYEHHE JaHHOTrO mapametpa. J{is
u3MeHeHHs KOd(GQUIMCHTAa YCHIICHHS KIABUIIAMH «4—» WJIH «—>» BBECTH TpeOyeMoe YHUCIIO.
Koadpduument ycunenust Moxxetr mpuHUMaTh cienyromue 3Hauenus: 0; 5; 10; 15; 20; 26.

2.5.2.2 «J/lnanazon, m». Beibop amamazona n3mepenus 10 30 merpoB (1m0 30) wm qo 100 meTpoB
(1o 100). I'my6uHa yka3aHa Ipu yCJIOBUH, YTO CKOPOCTh 3ByKa B MaTepuaie paBHa 4000 m/c (cpenHsis cko-
pOCTh 3ByKa B O€TOHE).

0O Hegqmo
[ Boda

Hn
ao‘zmo\. 5%

40% WJW\\ 5%

oo 20— lgeCminK
{1 Cone
flonomurm
24 T 0
Cunc u
— anzudpum
U3sepuentibe nopodb!
| TR NS TN NN SN NN S | U IS T R |
0 1 2 3 4 5 6 7

Cxopocmb, xm/c

Pucynok 15 — CxkopocTh IpOI0JABHBIX BOJH B MOPOAAX Pa3IUYHbIX TUIIOB. /(15 TIMH, NECYaHUKOB,
W3BECTHSIKOB M JOJIOMUTOB yKa3aHa TaK K€ 3aBUCUMOCTh OT IOPUCTOCTH B POLIEHTAX
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[Ipu BBIOOpE pexkuma u3MepeHunit «mo 30» BpeMEHHOW HWHTEpPBAJI YMEHBINAETCS, a TPH BBIOOpE
pexuma uamepenuit «ao 100» BpeMeHHOM UHTEpBa 3allUCH yBeInyuBaeTcs. s mojsydeHus: ceicMonpo-
¢bus rpyHTa cienyer BeIOMparh nuamnazoH A0 100 MeTpoB, Tak Kak CKOPOCTh paclpOCTPaHEHHUS 3ByKa B
TpyHTE, KaK MpaBUJI0, MHOTO MEHbIIIE, YeM B OETOHE U BPEMEHHON MHTEpBaJl 3alIUCH CEHCMOTpaMMBbl Ciie-
nyeT yBenuuuth. Hanpumep, Ui riavH ¥ 60JIbIIMHCTBA TPYHTOB CPEAHSISI CKOPOCTh 3BYKa COCTABIISIET OKO-
1o 2000 m/c, crenoBarenbHO, U MaKCHUMallbHasl INIyOWHA 30HIUPOBAHUS UISl 3TUX TPYHTOB HE MPEBBICUT
50 metpoB. Ha pucynke 15 npuBeneHbl CKOPOCTH MPOJOJIBHBIX BOJIH B MOPOJaX Pa3iMuHbIX THIIOB.

Br16op pexxuma uzmepenuit «1o 30» uiau «ao 100» Mpou3BOIUTCS KIIABUIIIAME <—» UITH &—>».

2.5.2.3 Koppeknuss ycunenusi. B pexume «HacTtpoiikuy my0mupyercs mapaMerp KOPPEKIIHH
YCHJICHHUsI, M3J10’)KeHHBIN B TyHKTE 2.3.8.1.

2.5.2.4 Ckopoctb. B 1anHOM IyHKTE HAaCTPOEK BBOAMTCS CKOPOCTh 3BYKa B MaTepuaie. J[ns BBoaa
HOBOro 3HaueHus Haxathb kiaapuiy HHIUMPBI, BBectu TpeGyemoe uncio u Haxxats BBO/I.

2.5.2.5 YcranoBka kanenaapsi. BBogurcs roa, Mecsil, 4Mcio, 4achl, MUHYTBI U CeKyHbI. [[71s1 BBO/IA
HOBOI'O 3Ha4yeHus Aarbl U BpemeHu Haxarh kinasuinly HHIADPDBI, Beectn nary u Bpems € MOMOILIBIO
upoBbIxX KinaBuil U Haxkate BBO/I.

2.5.2.6 UnBepcus. I'paduk curnama, mis ygoOCTBa MOJB30BATENs, MOXHO OTOOpa)kaTh Kak B
IpPSIMOM, TaK ¥ B HHBEPCHOM (IIepeBepHYTOM) BHIE (pUCYHOK 16)

Pucynok 16 — UuBepcust curnana

J1711 ”HBEPTHPOBAHHUS CHUTHAJIA KITABUIIIAMHU «4—» HIIH «—>» BBHIOpPATh TPeOyeMbIil BH/I.

2.5.2.7 Ceticmorpamma. B 1aHHOM TyHKTE HACTPOEK MPOU3BOJUTCS HACTpOWKa (opMaTta BBIBOJA
celicMorpaMM, BBIBOJI MAaKCUMaJIbHOTO 3HAYCHHUS! aMIUIMTYAbl CUTHAJA W €IWHHI] BEIUYWH 10 ocu X Ha
nucruiee npubopa. @opmar BbIBO/Ia MOKET MPUHUMATH CIIEIYIOIINE 3HAYCHHUS:

— BepxHuii rpaduk (Kanan 1/ Kanan 2 / Monotok);

— HxHUH rpadguk (Kanan 1/ Kanan 2 / Monotok);

— eIMHUIBI BEINYMH (MIJUTHCEKYH A / METD).

— ammuutynaa (Otki. / MB / nb)

Breibop pacnosnoxkeHust ceiicMorpamMM M €IUHUI] BEJIMYMH HA JKpaHe AUCIUIEeS MPOU3BOAUTCS
KIIABHUIIIAMU «K<—» UJIIHN &—>».

Jlnst BBOAa KoJMUeCTBa TOYEK cedicMorpammbl HaxkaTh kiaBumry LIAMPBI, Beectn TpebGyemoe
yucno u Haxate BBO/.

2.5.2.8 Cnektp. B maHHOM IMyHKTE HaCTPOEK MPOU3BOIUTCS HACTPOWKa (hopMaTa BBIBOJIA CIIEKTPA U
eANHMI] u3MepeHust o ocu X Ha nuciuiee npubopa. dopmar BbIBOAA MOXKET MPUHUMATH CIEIyIOIINE
3HAYCHHUS:

— BepxHuii rpaduk (Kanan 1/ Kanan 2 / MosnoTtok);

— ki rpaduk (Kanan 1/ Kanan 2 / MonoTok);
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— enunuisl BenmmunH (Iepir / metp).

Breibop pacrnosnoxkeHusi ceiicMorpamMM M €IUHHI] BEJIMYMH HA JIKpaHe AUCIUIES MPOU3BOAUTCS
KJIQBUIIAMH «<—» UITH «—>».

Tak Kak NpH BBIYMCIEHHM CIEKTpa TpeOyeTcs KOJIMYeCTBO Todek 2\, To HeoGXOAMMO BBECTH
creneHb yncaa N. CTeneHp yucia MOKeT MPpUHUMATh TpH 3HaueHus: N=11 211 = 2048: N=12 212 = 4096:
N=13 2% =8192. Bri6op uncia N mpou3BOANTCS KIABUIIAMHE «—>» H «—>».

Otcryn anst pacuera. UtoObl mpH pacuere CHEKTpa MCKIIOUUTH BIMSHHUE HAYaJbHOTO Y4acTKa
celiCMOrpaMMBbl TIPH yAape, BBOJUTCS KOJIMYECTBO TOUEK, KOTOPBIE HEOOXOMMO MPOITYCTUT MPH BEIYUCICHUSIX.

Jns BBOJA KOJIMUECTBA TOYEK OTCTyMa JJisl pacyera crnekrtpa HaxaTh kiaBuiry IIMDPBI, BBectu
Tpebyembie uncio u Haxate BBO/.

2.6 IMopsinox padoTsl B pexxnme «Padora ¢ I[TK»

2.6.1 Cucmemnule mpebosanus xk I[1IK
Jliist paboThI IPOTrpaMMBbl HEOOXOIMMa CHCTEMA, YAOBICTBOPSIONIAs CICIYIONHMM TPEOOBAHUAM:

— oneparronHas cuctema Windows 2000, ME, XP, 7, 8, 10 © Microsoft Corp;
— oquH cBoOoHEI USB-TopT.

2.6.2 Hasznauenue, ycmanogKa u 603MOHCHOCIU NPOSPAMMbL

2.6.2.1 Ilporpamma npenHa3zHaveHa sl 00paOboOTKU NaHHBIX U3 apxuBa npuodopa [1JIC-MI'4 ¢pupmsl
00O «CKb Crpolinpudop» Ha epcoHaIbHOM KOMIIBIOTEPE.

2.6.2.2 YcraHOBKa IPOrpaMMbl

Jist yCTaHOBKH MPOTPAMMBI 3aITyCTUTh Ha MOCTABIISIEMOM C IPUOOPOM JMICKE YCTAHOBOYHBIH (hait
X:\Programs\[TJIC-MI'4\pds_1.0.1.1 setup.exe u ciemoBaTh mojacka3kam «Mactepa ycranoBku I1JIC-
MTI'4» (pucynok 17).

[To 3aBepmieHHIO YCTAaHOBKH Iporpamma Oyzaer moctymHa B MeHIO «Ilyck» — «Iporpammeny —
«Crpoiinpudop» — «lIpueM gaHHBIX».

Bac npreeTcTByeT MacTtep
ycTtaHoBkW MNAC-MI4
Mparpara yeranoour MIC-MIM4 na Baw ravnoorep.

Fesorerayerca 2akpeme B0 MPOYHE NPUADHEHAA Napsg
TEM, KK Npo00aTb.

Heatradre ¢ Janees, ol NPOLOMAHTE, HIK «0THEH:,
YTkl ERETIA L MROFPEMME JOTAHOBKLL

Hanes > |l Otiera

Pucynok 17 - OxHo «Mactepa ycranoku [1JIC-MI'4»

2.6.2.3 BO3MOXHOCTH TIPOTPAMMBI:

— YTCHHE JaHHBIX M3 apXUBa MpHOopa C MOCIIeYIOMUM coXpaneHneM Ha jaucke [1K;

— MPOCMOTp W 00pabOTKa PKCIEPUMEHTAIBHBIX JaHHBIX, 3aHECEHUE CIY)KeOHOW WMHMOpMAIuU B
nosne «KommeHTapuii» 1J1s1 KaKJ10r0 H3MEPEHHUS;

— nononHeHue naHHbIX B [TK HOBBIMU JaHHBIMU K3 apxuBa Mpuoopa;

— pacrieyaTKa ¥ 3KCHOPT TaHHBIX.
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2.6.3 Ilooknouenue npubopa x 1K

2.6.3.1 IlepeBectn mpubop B pexkuM Ieperaaun NaHHbIX w3 apxuBa B IIK, mns dero, Haxxkatuem
K1aBUIKE «1» mepeBecTH MpHOOp B OCHOBHOE MEHIO K dKkpaHy «Pexmm», knasmmamu T u 4 BbIGpaTh
nyHKT «Pabora ¢ IIK» u, Haxxarp knaBuiry BBOJI. Ha nucrinee nmosiBuTcst nHGOpMaImoHHOE COOOIIICHUN
o pa3mepe mamsatu Flash — nakonurens, e ¢GaioBoi CHCTEMBI M KOJIMYECTBE 3aITHUCEH.

2.6.4.2 Coenunurte KoMmboTep U Mpubop ¢ nomoiibio USB-kabens, KOTOpblii UAET B KOMILUICKTE.
OneparnmonHasi cucreMa oOHapY)KUT HOBBIM CheMHBIM JUCK PDS_MG4, KoTOphIil CONEPKUT TPHU TMAIKH:
Docs, Metering, Tools (pucynok 18). B Docs maxomuTcst JoKyMeHTaIus 1o pabore ¢ mpubdopom. Iamka
Metering coaepxut apxuB mpubopa — daiiasr *.5sm (pucynok 19). IIporpammuoe obecriedeHne XpaHUTCs

B narnke Tools.

¥nopagosirs ¥

oI Mabparinoe

7 Budnnotarn
B Bugea
[ Bowyresme
|| Mhotipaweria

o Myswra

M KounekTep
&L SYETEM (G2
= PROGRAM D)
= WORK [E)
=2 ARCHIVE [F}
= POE_MG4 IH:)

g Cern

JnenenTor: 3

-

i gocryn +

Mun Aara ug

Janmcarn e orimec o grce

Hosas nanea

HieHeHI Tun

B Farpyzen L Dacs Manea ¢ dainars
l Heaparme raeera 1 Metenng Marwn ¢ dafinanu
B Padeunii cren Tools Manka ¢ painacm

Pastiep

Pucynoxk 18 - Ctpykrypa nucka PDS_MG4

ook Romnotorep b PDS MG4EHD ¢ Mdcnngi ~ [+
Ynopagounms v Ofugeiigocyn v Jarncers me onmeuecod gace Hoses nene y [l
S Vstganios Vs : Jara eisHere Tun Pasiaep
B 3arpysen | SOLTS_20.5504 14102011 16:52 afin TSEMT 1TTEE
4] Hegpanne mecra L SOETE_ 2055 4182011 1652 Daii \TT KB
B Pateumi cran | SOLTT_ 205504 L4 102001 7] Baiin TSSIA" LTTEE
| SOETE 2054 L4.10.3011 1652 Baitn "S5PAT 11T KR
4 Emcamarern | SOL79_20.5504 L4108, 2011 1652 i1 TS50 LTTKE
B Buaco | S0LRA_20.55M L44820 1L 1452 Sin \TT KB
4| Apvymaser | SOLEL 205504 L4000 00 1652 10 755k 117kB
|| bhadpakerns | SOLR2_10.55M4 [ERTST IS TEF) \TTHE
@ Myia | S0L83 20,550 ENTBTITHTE 17 kb
| SOLB4 20550 [ERT SR TTER
(M KornsaTap | SOLBS_20.5%0 L4, 1820 L] 16:52 "S5k 1TEE
&L SYSTEM ) | SOLRs_10.55k4 14103011 16§ 2 P 11T KE
=a PROGRAM (D) | SOLBT_20.5504 L4186 20 01 165 111 KE
= WORK (B || SOLRE_10.55P4 [ERTMITE] 2 ITTKE
= ARCHIVE (F) _| SOLBA_20.55M [4.10.20 L) 1652 11T KE
- POS MG H) | SOLdD J05SA 1410 1011 16:52 rA” ITTKE
| SOLDL 20.5504 LA le201l 1§52 PA" TTEE
€ Cer ] soeda_20.55M L2410 2001 1652 Baiia "SSHA" ITTKE
| SOLD3_20.5504 14,10, 2011 1§:52 Paiun "S54 117 KB
| Snementos: 101
¥

Pucynoxk 19 - Apxus npubopa Ha nucke PDS_MG4

2.6.4 IIpuem oannvix ¢ npubopa

2.6.4.1 3anyctuth nporpammy: Ilyck \ Ilporpammer \ Crporinputbop \ IIAC-MI'4 \ mporpamma.
Co3/aTh HOBBIM MPOEKT, B KOTOPBI OyAET MPOU3BOAUTHCS YTEHHE AaHHBIX W3 apxuBa mpudopa: daiin \
Cosnats (pucyHok 20 u 21).
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Danea: | project: - @ ? = E'

HeT anementon, yaooneTooparowy: ycnonnam noncra,

HenagHue
ALGEYREHTBL

Cetn

A

KornbaTep

Tun spaiina: lﬂPnﬁnbl npoesTon [ edsm] - I | Ormena ]

CarriasFe I
Srede, o
ouemmer [
Dcpoen . wic
Bame en

LN I U

Pucynok 21 - OkHO nporpaMMsbl ¢ HOBBIM ITYCTBIM ITPOEKTOM

Vka3arh manky ¢ apxuBoMm mpubopa: O0padotka \ JlobaButeh daiinel (prucyHok 22). Ha skpane
0TOOpa3uTCs MPOLECC YTEHHs JaHHBIX U3 MpHOopa M pe3ysbTaThl: KOJIWYECTBO MPOUYUTAHHBIX (HAHIIOB U
CKOJIKO M3 HHX ObLIO 100aBiIeHO B mpoekT (pucyHok 23). Ha pucyHke 24 moka3aHO OKHO IPOTPaMMBbI €

MMPOYUTAHHBIMU JaHHBIMU.

YEauHTe nanky © darnanu (*,ssm)

i | User
4 M KomneraTep
o B sYsTEM (C)
[ =y PROGRAM [{a1y]
b WORK (E2)
b g ARCHIVE (F)
g lﬂe_}‘ DYD R amckosog (G:)
4 o PDS_MG4 (H)

Pucynok 22 - Bei6op manku ¢ apxuBom mpudopa
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= — - ==
Rosasserwe sanncei (L

NPOYKTAHO faiinoe (¥ ssm) | 10

LOGAENEHD 3aMMCEN & NPOSKT 59

Pucynok 23 - Pe3ynbpTaT yTeHHS apXxuBa

Bxnagka «Onucanue» comep:KUT IOJe JUIsl onucaHus Bcero mnpoekra. Ha Bknanke «J/laHHbIe»
HAXOJAUTCS TabJHIa C COACPKHUMBIM MPOEKTa, 00sacTh ¢ rpadukamu, noje «KommeHTapuid» Ui BBOJA
IIpUMEYaHUs K K101 3aI1CH.

JInst coxpaHeHUs] BHECEHHBIX B MPOCKT M3MEHEHMid cienyeT BoiOpath: Paitn \ Coxpanuts. Eciu
IIPOEKT YK€ COAECPKUT HEKOTOPBIE AAHHBIE IOCIE MPEABIIYIIErO0 YTEHHs], TO MPU MOCIEAYIOLIEM YTCHUU
apxuBa, Oy1yT 100aBJIEHBI TOJbKO HOBBIE IaHHBIE.

3aKpbITh TEKYLIUMH IPOEKT U OTKPBITH HOBBIM MOXKHO depe3 MeHto Paiin. Brixon ux nporpammsi:
®aiin \ Beixog.
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Pucynok 24 - OxHO nporpamMmsl ¢ IPOYNTAHHBIMU JaHHBIMU

Hexkoropeie neiictBusi mporpammbl (co3manue / OTKpbITHEe / 3aKpbITHE MPOEKTa, yAaleHUE BCEX
3amnMceld, OTMEHa CAENaHHBIX W3MEHEHUW M Tp.) MpOoayOJMpOBaHbl C IMOMOIIBIO KIABUII Ha MaHENIH
WHCTPYMEHTOB.

2.6.5 Obpabomka oanHwvix

Kaxnmas ctpoka TaOmuibl COOTBETCTBYET OnHOMY aiiny u3 apxuBa npubopa. [lox Tabmuieit
BBIBOAMUTCS CBOJHAsI WH(POpMAIKs 00 dKCIEPUMEHTEe (YacToTa AUCKpeTH3anuu FS, avHa 3amvcu u 1p.).
3anucaHHBI CHTHAI M €r0 aMIUTUTYIHBIA CHEKTp OoToOpakatoTcs Ha rpadukax. [lepenBuras ABUKKH
kypcopoB t0 u tl (moxm rpadpukom «CHTHAI»), MOKHO ONpPEACIUTh HHTEpBaa Bpemenu dt wu
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COOTBETCTBYIOIIYIO eMy TIyOuHy (pucyHok 25). [l pacuéra riyOHMHBI UCTIOIB3YETCSl 3HAYCHUE CKOPOCTH
u3 6noka «Ilapamerpri». 3aaBas pa3IMuHbIC 3HAYCHHS IMapaMeTpa «Y CHIICHHE», MOKHO YCHUJIUTh CJIa0bIi
CUTHQJI TPU TIOMCKE DSXO-CHUTHAJA. YCHJICHHE MPOU3BOAUTCS IO SKCIOHEHIMAIHLHOMY 3aKOHY,
onTUMaNbHBIN AuanazoH oT 0 7o 5. UtoObl HOBBIE 3HaueHUs mapaMeTpoB «CKOPOCTHY» U «Y CHIICHHE)
BCTYIHIIH B CHITY, HEOOXOIMMO TIOCJIC UX U3MEHEHUS HaXkaTh KiiaBuiy Enter.

B 610ke «I'padukmn» MOKHO BIOpATh BEIBOAMMBIC CUTHAJIBI, HHBEPTUPOBATH BCE CUTHAIIBI.

Ciarman & =106 s (372 ) MEFEDEL:D
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V| Darae Nl
il =
W @ Daruk, N2
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£, mac
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Pucynoxk 25 - I'paduk «Curaam»

AMIUTUTYZHBIC CIEKTPHI CHTHAIOB oOToOpakaroTcst Ha rpaduke «Crektp» (pucyHok 26).
[epenBuras aBmxok kypcopa fO (mox rpapukom), MOXKHO ONPEHSTUTh YaCTOTY CHEKTPAIbHON
KOMIIOHEHTBI U COOTBETCTBYIONIYIO €l TiyOuHy. /s pacuéra riyOHHBI UCIIONIb3YETCsl 3HAaU€HUE CKOPOCTH
u3 6noka «l[lapameTpoi».

B 6noke «I'paduxu» MOKHO BHIOpaTh BBIBOJUMBIE CHEKTPHI. biok «BbIBOJ CrIEKTpay CIyKUT AJs
NEePEKIIIOUEHNUs TUIIAa TOPU30HTAIBHONW OCH: YaCTOTa WK TITyOuHa.

[Teuats otuéra: Paitn \ Oruér. Ha skpaHe MOSBUTCS OKHO C MPEIBAPUTEIBLHBIM IPOCMOTPOM
otuéra (pucyHok 27). Jlyis oTmpaBku oT4éTa Ha MeyaTh HaXaTh KIABUIINY C U300pakKEHHEM IpUHTEpa
(«ITeuatp otuérar). UToOBI COXpaHUTH OTYET B rpaduueckoM (aiie *.jpg Haxkarh KiaBuiny «COXpaHHUTh
OTU€T B (Qaiiney
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Pucynok 26 - I'papux «Criexktp»
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Pucynok 27 - OkHO npeaBapuTeIbHOIO POCMOTpaA OTYETA

KnaBuma «4B - aHanus» ciayXut ais nepexoga K 4aCTOTHO-BPEMEHHOMY aHalIM3y (OTKPBIBAETCS B
OTJICITBHOM OKHeE, pUCYHOK 28). BBepxy HaxoauTcs rpaduk CUTHaia, BHU3Y — CIEKTP U TOJIe YaCTOTHO-
BpeMEHHOT0 Tpaduka. [yl TOCTPOCHUST YaCTOTHO-BPEMEHHOTO TpadyKa HaXaTh KIABUINY «BBIYUCITUTHY.
TeopeTnueckre OCHOBBI JaHHOTO aHaju3a npuBeneHbl B [Ipunoxenun A.
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Pucynok 28 - OKHO 4aCTOTHO-BPEMEHHOI'0 aHaJI13a

[lepen Bbumcnenuem B Onoke «[lapamerpbl» BBIOMpaeTCS NATYUK, CHTHAI KOTOPOTO Oyner
00pabaThIBaThCs, CKOPOCTh 3BYKa M ILIMPHHA OKHAa YacTOTHO-BPEMEHHOro mpeoOpasoBaHus. Taroke
JOCTYITHBI KYpCOPBI IO OCSIM BPEeMEHH U 4acToT (TiayOuH). UToObI HOBOE 3HaYeHUE napamerpa «CKOpOCTh
BCTYNWJIO B CHJIY, HY’)KHO IIOCJI€ €ro M3MEHEHHs Haxarh KiaBuiry Enter. [lns meyatm ordyéra 4acTOTHO-
BPEMEHHOTO aHanM3a Haxkarh kiaBuiry «Otuér». Ha pucyHke 29 moka3aHO OKHO NpEABApPHUTEIBLHOTO
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MPOCMOTpa OTUYETA.

2.6.6 Dxcnopm oanHwvix

[IporpaMMa mo3BOJIIET AKCIOPTUPOBATH COAEPKUMOE MpoeKTa B (aill ¢ pacuiupeHueMm *.CSV.
Takue (aityibl moIIEPKUBAIOTCS BO MHOTHX PACIPOCTPAHEHHBIX MaKeTax 00paOOTKH TaOJUYHBIX JTaHHBIX
(manpumep, Excel). [lyis sxcropra ykasate ums aiina: @aiin\ DxcrnopT.

a1 SKCopTa COACPKUT 4 KOJIOHKU 3HAYCHUM, pa3IeIEHHBIX TOUKOM ¢ 3anatoi. [lepBas koyioHka
— 9TO BpeMs (CeKyH[bl), OCTalbHbIE — HOPMHUPOBAHHBIC 3HAYEHHUS CUrHaioB: maTdyuk Nel, matumk Ne2,
MOJIOTOK.

Pucynok 29 - OxHO npeABapUTEIBLHOIO IPOCMOTpa OTUYETA YAaCTOTHO-BPEMEHHOT'O aHAIIN3a

2.6.7 JIna Bo3BpaTa B OCHOBHOE MEHIO Ha)KaTh KJIABUILY «1».

3 Texunueckoe 00CTy:KUBAHHE
3.1 MepbI 6e30macHOCTH

3.1.1K pabore ¢ mnpuOOpOM JOIMYCKAIOTCS JIMIA, TPOIICAIINE HWHCTPYKTAXK 10 TEXHHUKE
0€30MaCHOCTH B CTPOUTEIIBCTBE.
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3.2 IlopsaIoK TEXHHYECKOTO 00CTyKMBAHUS

3.2.1 Texunyeckoe 00CTyKMBAaHUE MPUOOPA BKITIOYACT:

— IpOopHIAKTUIECKUNA OCMOTD;

— IUTaHOBO-TIPO(PUITAKTHYECKUI U TEKYIIMIA PEMOHT.

3.2.2 TlepuoaAnYHOCTh TPOPHUIAKTHUECKUX OCMOTPOB YCTAaHABIMBACTCA B 3aBHCUMOCTH OT
MHTEHCUBHOCTH JKCIUTyaTallid NpuOOpa, HO HE pexe OAHOro paza B roxa. [lpm mpodumakTHueckom
OCMOTpE TPOBEPSETCS KPEIUIEHUE OPraHOB YIPaBJICHUS, IJIABHOCTh MX JCUCTBUS M YETKOCTh (PUKCAIHH,
COCTOSIHUE COEIMHUTENBHBIX 3JIEMEHTOB, KaOeJel 1 JIaKOKPacOYHOTO MOKPBITHS.

3.2.3 [InanoBO-IpOoMIAKTUIECKUI PEMOHT MPOU3BOIUTCS MOCIE UCTEUEHHS TapaHTUHHOTO CPOKa
HE peke OJHOTO pas3a B rojA. PeMOHT BKItoyaeT B ce0si BHEUIHMI OCMOTp, 3aMEHY OPTaHOB YIPaBIICHUS U
OKpacky npudopa (1mpu HeoOXO0AUMOCTH).

3.24 1lpn TekylmieM pEMOHTE YCTPAHSIOT HEHCIPABHOCTH, OOHAPYXEHHbIE MPHU JKCILTyaTalluu
npubopa. [lociae pemoHTa NMPOBOAUTCS TrpaayrupoBKa nmpudopa. Tekymuid peMOHT U IpalyHpoBKa Mpudopa
IPOBOJISITCS Pa3padOTINKOM-H3TOTOBUTEIIEM.

4 TloBepka

[TpuGops! 10 BBOJA B 3KCILTyaTallMIO, a TAKXKE ITOCIE PEMOHTA MOUIekKAT IEPBUYHOM a B IpoIecce
JKCIUTyaTallud MEpPUOJUYECKON MOBEPKE.

4.2 Tloepka mpoBoauTcs 1o JoKyMeHTy «lIpubopsr auarnoctuxu cBaii [1JJC-MI'4. Meronuka mo-
Bepku MIT 4202/2-2020», yrepxaeaaomy OBY «YPAJITECT»

WuTepBan mexy noepkamu — 12 mecsiies.

5 XpaHeHue

5.1 YnakoBaHHbIE TPUOOPHI TOJKHBI XPAHUTHCS B 3aKPBITHIX CYXUX BEHTHJIMPYEMBIX IMOMEIIEHUIX
B HE PacllaKOBaHHOM BHJI€. Y CIIOBHS XPAHEHUS B YAaCTH BO3JEHCTBUS KIMMAaTHUECKUX (PAKTOPOB JOJIKHBI
cootBeTcTBOBaTh rpynmne ycaosuil 1 (JI) mo FOCT 15150

5.2 B Bo3ayxe momemieHust JJig XpaHEeHUs MPUOOPOB HE JOHKHO IMPHUCYTCTBOBATH arpecCHBHBIX
npumeceit (mapoB KUCIIOT, IEn0Yei).

6 TpancnoprupoBanue

6.1 JlonmyckaeTcst TpaHCIOPTUPOBaHKE MPUOOPOB B TPAHCIIOPTHOM Tape BCEMU BUAAMU TPAHCIIOPTA,
B TOM 4YHCJI€ B OTAIUIMBAEMbIX I'€pMETHU3UPOBAHHBIX OTCEKaX CaMOJIETOB 0e3 OrpaHWYEeHHs] PacCTOSHUS.
VYcnoBus TpaHCIOPTUPOBAHUS B YaCTU BO3JEUCTBUS KIMMATUYECKUX (AKTOPOB JTOJIKHBI COOTBETCTBOBAThH
rpymnre 2 (C) mo 'OCT 15150.

6.2 [Ipu TpancnopTupoBaHuM MPUOOPOB TOJKHA OBITH MPEAYCMOTPEHA 3alUTa OT MONaJaHUs Mbl-
JM 1 aTMOC(EPHBIX OCAIKOB.
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IIpuioxkenue A

TeopeaneCKne OCHOBbBI CIIEKTPAJIBbHO BPEMEHHOI'0 aHA/IN3a

Hepaspymarommii sxcrpecc KOHTpOb cruiontHoctu cBad metonoM «COHUMK» no3Bosiser onpene-
JSTh JUIMHY W JIe(EKThl B CBae TOJBKO HAa OCHOBE aHaiM3a ceiicMorpammsbl (pediekTorpamMmsr). UToObI
pacIIUPUTH BO3MOXKHOCTH 3TOTO METOJIa MOTYYCHHYIO celicMOTrpaMMy 00padaThIiBalOT ¢ TIOMOIIBIO MTPE00-
pazoBanusi Oypre. [1o moyueHHOMY CIIEKTPY CHTHAJIA TIOJTYYaeM JOMOJHUTEIHHYI0 HHPOPMAIUIO KaK 110
JUITMHE CBaH, TaK U 10 TIIyOMHEe pacnojoxenus aedexron (pucyrok I1.1).

CuzHan dt=264mc (538 n)
1 At
ydap
MOJIOMKA| »,
OOHHbIl
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7\
1t o4 N /\/// \ /_-'\\w,/"\\
N Y / ? T
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Pucynok I1.1 — Celicmorpamma (BepxHuil rpaduk) U CIEKTp CUrHaia (HKHUN Tpaduk)

Ha pucynke I1.1 uzo0pakeHa celicMorpamma u CriekTp cursana. Ha ocHOBe npuBe/IeHHON celicMorpam-
MBI, 3Hasi CKOPOCTh 3ByKa B OETOHE CBaM, MOYKHO OIPEICIUTh JUIMHY CBau (B JaHHOM TipuMepe L = 5,38 m)
At-V
L=——,
2

rae V — cKkopocTh 3ByKa B CBae; At - MpoMeKyTOK BpEMEHHN MEKy Ha4allbHbIM BO3/IEHCTBUEM U OT-

KIIMKOM

Ha ceiicmorpamme Tak k€ XOpOILO BUJEH BCIUIECK CUTHAJIA PACIIONIOKEHHBINA MEXKIY JOHHBIM OTKIMKOM
U CHUTHAJIOM OT yziapa MoJsoTka. 1o ceficMorpamme orpezensiercst TiryOrHa pacroiokeHus aedexra 2,5 m.
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Ha cniekTpe ceilicMOorpaMmbl XOpOIIO BUAHO YBEIUYEHHUE CIIEKTPAIbHOM TJIOTHOCTH CBSI3aHHOM C Jie-
dbekToM cBan (MAKCUMYM CHUTHAJIA) M C JJTMHOM CBaw.

Knaccuueckoe npeoOpazoBanne @ypbe MMEET JIEJI0 CO CIIEKTPOM CHUTHAJA, B3STHIM BO BCEM JiMara-
30HE CYIIECTBOBAaHUs TMEPEMEHHOW. Hepenko MHTEepec MpeicTaBiseT TOJBKO JIOKAIBHOE pacipeeiicHue
4acToT, B TO BpeMs Kak TpeOyeTcsi COXPaHUTh U3HAYAIBHYIO ITIEpeMEHHYI0 (00BIYHO Bpemsi). B aTom ciryuae
UCTIONIB3YETCS OKOHHOE TTpeoOpa3oBanue Dypoe.

HMcrionp30BaHue CKOMB3AMIET0 OKOHHOTO ITpeodpa3oBanusi Oypbe (CIEKTpaIIbHO-BPEMEHHOM aHAaJIH3)
TI03BOJISIET TIOJTy4aTh, UCCIENIOBATh U CTPOUTH B BHJIE CIIEKTPOTPAMM JMHAMHYECKUE CIIEKTPHI U aHAIN3H-
poBaTh HX MOBEACHUE BO BpeMeHH. CIieKTporpaMma CTPOHUTCSI B TPEX KOOPAWHATAX — YacTOTa, BPEeMs U
ammuutyaa. [Ipu 3ToM aMIuMTyna 3agaércsi IIBETOM WIIM OTTEHKOM IIBETa KaXKIOTO MPSIMOYTOJbHUKA
CHEKTPOrpaMMBbl. 3Hasi CKOPOCTh PACIPOCTPaHEHUs 3ByKa B OETOHE MOXHO MpeoOpa3oBaTh YaCTOTY KoJie-
OaHwuii B rTyOUHY.

HMcnonp30BaHue CIIEKTPAIbHO BPEMEHHOTO aHaIM3a TI03BOJISIET BBIJICJIUTh YaCTOThI COOCTBEHHBIX KO-
ne0aHMi AIIEMEHTOB CBaM, COOTBETCTBEHHO PACCTOSHHE JI0 PACIIOJIOXKECHUS A1e()DEKTOB U JUIMHY CBaH:

rae f —gacrora xonebanuii.

W3MeHsis uprHy OKHA MOKHO M3MEHATh MacmTad rinyounsl. Ha pucynke I1.2 n300pakeH IpuHIHI
CIEKTPAJIbHO BPEMEHHOI'0 aHAJIN3a C UCII0JIb30BaHUEM CKOJIB3AIIEr0 OKOHHOIO IIpeoOpasoBanus Dypee.

T T;

T1 ... Ti— mupuHa OKHA U €70 UHJIEKC
dt — cMernieHue OKHA 110 OCH BPEMEHH TIPU CJICAYIOIEM OKOHHOM TipeoOpa3oBanuu Dyphe

Pucynox I1.2 — CriekTpasibHO BpEMEHHOM aHaJIN3 C UCIIOJIb30BAaHHEM CKOJIB3SIIETO
OKOHHOTO TIpeoOpa3zoBanus dypne.

[Ipu criekTpanbHO BPEMEHHOM MpeoOpa30BaHUU CHTHaia B KoMIbloTepHOM mporpamme [1JIC HeoO-
XOJIMMO 3aJaTh IMIMPUHY OKHA B BbIOOpKax. [Iporpamma ucmonb3yeT aaroputM ObICTPOTO MpeoOpa3oBaHus
Dypre (BIID). Mcxonas u3 ycnosuii BIID gwcio Beibopok T gomkHo 661Th KpaTHbIM 2" (1024; 2048; 4096;
8192). Uem mupe OKHO, TeM Ha OOJBIIYIO TIIyOMHY MOKHO MPOBECTH aHANU3, HO YMEHBIIIAETCs pa3pere-
HUE Ha HeOoNpIIMX rIyOnHax. CMelleHne OKHA, HE3aBUCHMO OT €r0 IIUPHUHBI, 33/1a€TCS MOCTOSIHHBIM U
paBHBIM OJHOU BBIOOpKE. [l YMEHBIICHUS pacTeKaHUsl CIIEKTpa MPUMEHsIeTCS BecoBas (YHKIHS (OKHO
X3MMHHTA).

CriekTporpamma, mojiydeHHasi ¢ TTIOMOIIBIO CKOJIB3SIIEr0 OKOHHOTO mpeobpa3oBanus Dypwe, M03BO-
JSIET OTMPEENUTh YaCTOTHI COOCTBEHHBIX KOJICOAHMI AJIEMEHTOB cBau Tocie ynapa. Ha pucynke I1.3 mpu-
BEJICH MIPUMEP CIIEKTPOTPAMMBI, HA KOTOPOI XOPOIIO MPOCIIEKUBACTCS YaCTOThI CBA3aHHBIE KaK C TTHHON
CBau TaK ¥ ¢ 1eeKTOM PacIoI0KEHHOM Ha CBae.
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[Tpu cnexTpaibHO BpEMEHHOM aHaJlu3€ CJIEAyeT YUUTHIBATh, UTO JAHHBINA CIIOCOO SIBISIETCS BCIIOMO-
raTelibHbIM U €ro CJeAyeT MPUMEHSTh €CJM HET PacXOXICHHH ¢ OCHOBHBIM METOJIOM (ceiicMorpamma).

Kpome toro uz-3a cnenuduku BIID nepeoie 6..10 rapMOHUK CUTHAIA HE BCETa COOTBETCTBYIOT JCHCTBH-
*
tenbHoCTH (pucyHok I1.3, o6macts L).

yacmoma f (any6uHa) h

deghekm

dnuHa
N L*

epemsa t

Pucynok I1.3 — Criekrporpamma.

[Tpu Haxkatuu KHOMKU «OTYeT» mporpamma (GOpMHUPYET OTYET, KOTOPBI MOXKHO COXpPaHUTh B Tpa-
duueckom hopmare *jpg 16O HareyaTaTh Ha IPUHTEPE.

[Ipy HEoOXOOMMOCTH, JUIs YBEJIWYEHHS KOHTPACTHOCTH B OTYETe, CHEKTPOrpaMMy MOXKHO
00paboTaTh B J1H000M rpa)uueckoM peakTope.
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IIpuinoxenue b
Pabora npudopa B pexume ceiicMocTaHIIuN (I IPUOOPOB nMerommx pexum «Ceiicmo»)

1 Ilpu BeIOOpe pexxknma «CeiicMo» MPUOOpP MEPEXOAUT B PEKUM pabOTHI MaJOKaHAIBHON ceicMo-
CTaHIIMKM C BO3MOKHOCTBIO 30HAMPOBATh I'PYHT OTPaXEHHBIMU U NPEIOMIIEHHBIMH, aKyCTUYECKUMU BOJI-
Hamu 2D. J[aHHBIN PEXXUM HCTOJIBb3YETCs B CEiCMOpa3BeIKe.

Ceiicmopa3Benka — TeopU3NIECKUNA METOJI U3yUCHHUSI T€OJIOTHUYECKUX 00BEKTOB C MOMOIIBIO YIPY-
TUX KOJeOaHWH - CeCMUYECKHUX BOJH. DTOT METOJ OCHOBAaH Ha TOM, YTO CKOPOCTH PACIpPOCTPAHEHUS U
JIpYrue XapakTepUCTUKU CEMCMUYECKUX BOJIH 3aBUCAT OT CBOWCTB I'€OJIOTMYECKOM Cpelbl, B KOTOPON OHH
pacmpoCTpaHsIOTCS: OT COCTaBa FOPHBIX MOPOJ, UX MOPUCTOCTH, TPEUIMHOBATOCTH, (HIFOMIOHACHIIICHHO-
CTH, HaIIPSHKEHHOT'O COCTOSIHUS M TEMITEPATyPHBIX YCIOBUM 3ajieraHusl.

Metoauka celicMopa3BeKH OCHOBaHA Ha M3yYCHWN KMHEMATHKHU BOJIH MM BpEeMEHH Ipodera pas-
JIMYHBIX BOJH OT IYHKTa UX BO30YXKJIEHUS J0 CEHCMOIPHUEMHHMKOB, YJIABIMBAIOLUIMX CKOPOCTU CMEILEHUS
MIOYBBI, U UX IMHAMUKH UM UHTEHCUBHOCTH BOJIH.

B ceilicmopasBesike pa3inuuaroT JgBa OCHOBHBIX METOJAA: METOJ OoTpakeHHbIX BOJH (MOB) u meron
npenomiieHHbIX BosiH (MIIB).

B HazemHO#i ceiicMopa3Benke CEHCMONMPUEMHHKH PACTIONararoTCs BIOJIb NPAMBIX JHHUK (podu-
JIeii) Ha TMOBEPXHOCTH 3eMJIH. B KauecTBe CeiiCMONPUEMHUKOB UCTIONB3YIOTCS T€0(OHBI SJIEKTPOANHAMU-
YECKUE KaK BEpTHUKaIbHbIE, TAK U TOpU30HTaNbHbIE (pucyHok I1b6.1).

| 8}
|

<

Pucynoxk I1b.1 — I'eopon

I'eodonbl MOCTaBIAIOTCA MO cren3aka3y. Touku mpoduiis, rie IUIAHUPYIOTCS BO30YXICHHE WIN
npuéM KoeGaHui yIpyrux BOJH, IOMEYAIOTCS MPU MOMOIIU KOJBIIIKOB (TUKETOB) — MMyHKTOB BO30YX/1e-
Hus [IB u nmynkros npuéma I1I1.

Jlns mpuema celiCMHYecKUX BOJIH Ha NpoQuiie pa3MemaroTcsl CeCMONPUEMHUKH (pPacCTaHOBKA).
Jnis onpeneneHuss CeMCMUYECKUX TPaHUIl UCTIONB3YIOT MO0 MepeMeleHrne ceHCMOPUEMHHUKOB 110 MPO-
G0 ¢ HEM3MEHHBIM TOJ0KEHUEM UCTOYHMKA BO30YkaeHus (mpodunrpoBanue, pucyHok I1b.2) unu me-
pEeMEIIAal0T UCTOUYHUK BO30YXKAECHUS 10 MPOQUII0 IPU HEU3MEHHOM PACHOJIOXKEHUEM CeHCMONPUEMHHUKOB
(3onaupoBanue, pucyHok I16.3).
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Pucynok I1b.3 — 3onaupoBanue

2 Jlns nmepeBojia mpubopa B pexxum «CelicMo» HeoOXoauMo BoiTu B pexum «HacTpoiikuy, BbI-
OpaTh MyHKT «JlMamna3oH, M» 1 KJIaBUIlIEH — NEepeMEeCTUTh yKa3aTelb Kypcopa Ha 3HaueHue «CeicMo»:

TaPEH
YoneHKe kaHana 1
YoMneHWe KaHana 2
Tok zaFrada
duanazoH, M
YacToTa guckpert.
KOPPEKLMA YSCHNEHMA
CrOFPOCTE
YCTaHoOEKa KaneHaara
MHEEFCHA
CercrorFara
BEFHHAA TRk
HLABHIA FTPaPIK
EfHILE [ZMEFEHIA
AnnauTYas

|5 aliw]

o
e}
o
i}
=
)
(]
-
e}
=

[——

BPEEA a5
PEEA ab
IzarqAaa = @.ARAR

CelicMo

no 30
32 ¥l

2.0

L = 4PER.E Hic
202R/@3/01 224306

BrmiHeEHa

KaHan 1
KaHan 1
MIANMACEK YHOR
OTEHHEH

B pPEKUME «CelicMO» HUMEETCS BO3MOXKHOCTb M3MEHHTH JJIUTCIIBHOCTL 3aIllUCHU 110 BPEMCHU IIPpU
HCU3MCHHOM KOJMYCCTBEC 3aIlIMChIBACMbBIX HTAaHHBIX (KOJ'II/ILIGCTBa BLI60pOK). I[JII/ITCJ'IBHOCTB 3alnucu U3MCHA-
CTCA MYTCM HU3MCHCHUS YaCTOTBI AUCKPCTU3ALIUH. Yacrora JAUCKPCTU3aluU BLI6I/IpaeTC$I us3 T3.6JII/II_H>I (CM

tabmuiy 1).
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Tabmumia 1
KomungectBo Yacrora Bpems
[Tepuon, mc
BBIOOPOK JUCKpeTHU3anuu, Kl 3aIuCcH, MC

16384 62,5 0,016 262
16384 32,0 0,03125 512
16384 16,0 0,0625 1024
16384 8,0 0,125 2048
16384 4,0 0,25 4096
16384 0,5 2 32768

qaCTOTy AUCKPCTHU3allNK MOKHO TaK JKC OIICPATUBHO H3MCHHUTH IIPH pa60Te B PCIKHUMC <<I/13Mepe—
HHE» HAXKaTHEM KJIaBUILH 7 ((V)), HHCHHCﬁ an60pa IIpUMCT BU:

(Tena CEOPOCTH [ e O f R [ ==

Beof CKOPOCTH L= 45455 M/ C
Baza 100 c
Koppekuma yCcuneHua 0,00

YactoTa guckpetnaagumn 32 klu

E=A P NER IR

Bei0pats myHKT «HacToTa AUCKPETU3AIMN» U KIABHIIAMH —> (<—) YCTAHOBUTH TPEOYEMYIO YacTOTY.

B nanpHeiimem ycTaHOBIIEHHBIE MapaMeTpbl U3MEPEHUs 3alKChIBaeTCsA B MaMsATh mpubopa U Ipu
HOBTOPHOM BKJIFOUEHHUHU YCTAHABIMBAIOTCS ABTOMAaTHUECKH.

3 U3mepeHust IpOBOAUTH B CIIEAYIOIIEH OCIEA0BATEIbHOCTH:

3.1 Ilpu npoBeneHUHN U3MEPEHUH METOJIOM MPOGMINPOBAHUS YCTAHOBUTH KOJIBIIIKU (ITMKETHI) de-
pe3 Kaxk/ble JBa MeTpa Mo BbIOpaHHOMY Mpoduiao. MUHUMaIbHOE KOJMYECTBO MUKETOB - 14. Jlns obmer-
YEeHUs! YCTAaHOBKU I'e0(OHOB MPOOUTH B TPYHTE OTBEPCTHUS C MOMOIIBIO MPOOOITHUKA TUaMETpOM § MM U
MOJIOTKa Ha I1yOuny He MeHee 75 MM. [TonkimounTs reooHbl K KaHallaM «1aTduk 1» (kaHai 1) u «gaTuuk
2» (kanan 2). 'eodoH, moakIroueHHBIN K KaHay 1, ycTaHaBIUBaeTCs OJIMKe K IMyHKTY BO30Y>KIECHHUS BOJIH
1B, reo¢oH, MOAKIIOYEHHBIN K KaHay 2 YCTaHABJIMBAETCS HAa PacCTOSIHUE J1BAa METpa Jlajiee Mo npoduiro.
HITeipu reodoHa ciieayeT NOTHOCTHIO MTOTPY3UTh B TPYHT.

3.2 IloaKiII0UNTh OJIMH pa3zbeM KaOems-yIIMHUTEN K KaHalTy «MOJIOTOK» KO BTOPOMY pa3beMy Ka-
0 MOAKIIIOYUTD MbE30JIEKTPUIECKUN CeHCMOTIPUEMHHUK.

Ecnu Bo30yX/1eHHE aKyCTHUECKOW BOJHBI MIPOUCXOUT C MOMOIIBIO TEMIIEPa, TO CEHCMONIPHEMHUK
3aKpenuTh Ha OCHOBAHUH PYKOSITH cOpoca rpy3a ¢ MoMolibio Maraura (pucynok I16.4).

Ecnu Bo30yxJieHHE aKyCTUYECKOI BOJIHBI MPOMCXOAUT € MOMOILBIO KYBAJIIbl, TO CEHCMOIIPHEMHUK
YCTaHOBUTH BOJM3M MECTa yjapa ¢ MOMOIIbIO MPHUCIOCOOIEHHS Il YCTAaHOBKH CEHCMONPUEMHHUKOB Ha

TPYHT.

CKB CTPOUMNMPUBOP YensiGuHCK 35



Mpubop anarHoctuku ceau NAC-MIr4

S——

[

] <

Pucynox I[1b.4 — YcranoBka ceiicMonpuéMHUKa Ha TEMIIEP

3.3 BxitounTh npubop. Y cTaHOBUTh MUMHMMAJIBHBINM TOPOT KOMIIApaTopoB KaHana 1 u kaHana 2.
VYcTaHoBUTH TTOPOT KOMITapaTopa KaHalla «MOJIOTOK» TaKMM 00pa3oM, 4ToObI HaOJI01aJI0Ch YCTOM-
yiBO€ cpadaThIBaHME 3aIlyCKa U3MEPEHHUs IIPH MajieHuu rpy3a (pucyHok I[1b.5):

EoMnaraTor Kadana 1
KoHMNarFaToOFr KaHana =
KoMOaFPaToOR MONOTES S

Pucynok I1b.5 ¥YcranoBka nmopora koMnapaTopoB.

3.4 YcranoButh k03ppuiuent ycusenus 0 1b no kanany 1 u kanamy 2.

Boiitu B pexum «M3mepenuey. YcranoButh Homep nostst «01» u Homep uzmepenus (cBau) «001» u
Haxkatb BBO/I.

Y6enuthbes, 4To reoOHbI YCTAaHOBJIEHBI HA TPYHT U HaxaTb BBO/L.

Bgectu paccrosiaue mexay reogonamu (6aza), 200 cm u Haxkats BBO/I.

COpocuTth rpy3 Win ynaputh KyBanaon. Ha nucrniee npubopa oToOpasuTcs pe3ysibTaT U3MepeHus B
BUJIE JIByX IpadukoB no kaHaiy 1 u kaHany 2. Eciu 3amyck u3mepeHus He MpOU30IIeN WM 3alyCcK Ipo-
M30IIENl CaMOIIPOU3BOJIBHO, TO OTPETYIUPOBATh MOPOT KOMIIApaTopa Mo KaHAIy «MOJIOTOK» U NOBTOPHUTH
u3Mepenue. Ecian nu3aMepeHue npouuio ycreuHo, To AJis 3aliCH Pe3yIbTaTOB U3MEPEHHS Ha)KaTh KJIABULITY
«9». IlepectaBuTh reooHbI B creayronie Touku npoduis. Haxars knaBuiy «4», HoMep U3MEpeHus yBe-
TUYUTCS Ha enuHuIly. [loBTOpuTh M3Mepenus ais caeayromeid Touku. C yBeTndeHueM pacCTOsTHUS reodo-
HOB OT [IB ymeHbIIaeTcss aMIiuTyia CUrHala, MO3TOMY IPU Ka)XXJAO0M MOCIEIYIOIeM U3MEPEHUH CIIETyeT
yBENMYUBATh KOOPOUIUEHT YCUICHUS KaKI0ro KaHaina. MakcumanbHbIi Ko3pduiueHT ycunenus 45 1b
CJeyeT yCTaHaBIMBaTh, eciii paccrossaue Ao [1B npessicuiio 18 ... 20 m.

MoxHO TIpU OJHOW yCTaHOBKE Ieo(OHOB MPOBECTU HECKOIBKO M3MEPEHMH ISl MOCIEeIYIOIIEro
YCPEIHEHHUS, B TOM Cllydae HOMEp U3MEPEHUS HE U3MEHSATb.

ITpu npoBeneHNH U3MEpEHUH MO ciexyoueMy IpopuiIo He00X0AUMO YBEIUYUTh HOMEp IOJI Ha
eMHUILY, & HOMEDP U3MEpeHus (CBan) YCTAaHOBUTH B HauaibHOE mojoxkenue (001).

3.5 M3mepenust MeTo0M 30HIUPOBAHUS. Y CTAHOBUTH KOJIBIIIKH (TTUKETHI) Yepe3 KaKIbIe 1Ba MET-
pa 1o BbIOpaHHOMY IPOQMIII0. YCTaHOBUTH I'€O(QOHBI, B MPOLECCE U3MEPEHHH UX MOJI0KEHUE OCTAeTCs
HeusMeHHbIM. [lo mpoduimto mepeMermiate MCTOYHMK BO30YXKJIEHHS BOJIH, IIPOBOJAUTH yJIapbl B TOYKAX

36 CKB CTPOUMNMPUBOP YensiGuHCK



Mpubop anarHocTtukm cean NAC-MIr4

YCTaHOBKH MUKETOB. MI3MepeHus mpoBoauTh aHamoruyHo (.. 3.1 ... 3.4).
3.6 Iy m3MepeHust COOCTBEHHBIX KOJIEOAHUH CTPOUTENIbHBIX KOHCTPYKIIMH MPETyCMOTPEH PYyIHOM
3amyck u3mepenuii. s 3amycka u3mepeHuii Haxath kinaBuiny «0». Ha aucruiee mpubopa pydHoit 3aImyck

OTO6pa}KeH B BUJIC ITUKTOI'PAMMBbI m

A =zHEEEHLHE 22kl (6 5 c) VTR pT s | (o |
CEACHMD Ku=A @AM =45455mic |98  |Ce:111|Base= 12@cn

Oﬁﬁalﬁnﬂ{a

15| S0 )

3.7 ns 0O6paboTKH ceiicMorpaMM M MOCTPOEHHsI roaorpagoB HEOOXO0AUMO CKOMMPOBATH (Pailibl ¢
pesynbraTamMu u3MepeHuil u3 npudopa B I1IK u skcnoptupoBaTh UX B yA0OHBIHM a1 06paboTku Bua. O0-
paboTka u npeobpazoBaHue (ailioB MPOU3BOJUTCS C MMOMOILBIO IPOrpaMMBbl, TOCTABISIEMOM ¢ MpUOOpOM
(3amyck mporpammsbl (aiin pds.exe). Ilopsaok konupoBaHus u npeoOpa3zoBaHus (aiiiaoB onucal B 1. 2.6 (
[Topsimox pabotel B pexkxume «Padota ¢ [TK»).

ITporpamma mo3BOJISIET SKCIOPTUPOBATH COAEPKUMOE MPOEKTa B Gailn ¢ pacumpenueM *.csv. Ta-
Kue ¢ailsipl MoJAepKUBAIOTCA BO MHOTHX PAcCIpOCTPAaHEHHBIX MakeTax OO0paOOTKU TaOIMYHBIX JaHHBIX
(manpumep, Excel). [lns1 oxcnopra ykasats ums aitna: daitn\Dkcmnopr.

Daiis1 sKCIIopTa COAEPKUT 4 KOJIOHKHM 3HAUEHUH, Pa3AelEéHHbIX TOUKOH ¢ 3ansaToi. IlepBas konoHka
— 9T0 BpeMs (CEeKyH/Ibl), OCTaJIbHble — HOPMHUPOBAaHHbIE 3HAUECHUsI CUTHAIOB: JaTyuk Nel, natumk Ne2, mo-
JIOTOK.

Ilpumeuanue: U3mepeHusi B pexuMe CeiCMOCTAHIIMM He MOTYT ObITh MCIIOJIb30BaHbI B cepe

rocy1apCcTBEHHOI0 peryJIMpoOBaHuS.
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IMacomopr
Ipudop nuarnoctuxu ceai IJIC-MI'4

1 O0mme cBegeHus 00 U3aeJIUH

1.1 IlpuGop mmarnoctuku cait [1JIC-MI'4 npennasHadeH il U3MEPEHUM MHTEPBAJIIOB BPEMEHU
MEXJ1y MOMEHTOM BO30YKICHHS aKyCTUYEeCKOW BOJHBI B CBa€ U MOMEHTOM IPHXO0Ja 9XO0-CHUTHAla, OTpa-
YKEHHOT'O OT TPaHMUILIbI pa3Jiena cpel.

1.1.2 O6nactb NpUMEHEHUS — ONpeeSICHUE UIMHBI U I[EJIOCTHOCTU CBall B CTPOSLINXCS 3JaHUSIX U
coopyxenusx (CIT 45.13330.2017 "3emisiHble COOPYKEHHUS, OCHOBAHHMS W (QyHIaMEHTHI"), a TaKKe JUIs
MOJy4YeHUS] CEMCMUYECKOTO U CEeHCMOCHEeKTpalibHOro mpoduieil TpyHTa Ha  NPEANPUATUAX
CTPONUHAYCTPUH, HAYYHO-HCCIIE0BATEIbCKUX U CTPOUTENBHBIX Ta00PaTOPHSIX.

1.3 YcnoBus skcmtyaTanuu:

— TeMIeparypa okpyxkarouiero sosayxa ot Mmunyc 10 °C no mnoc 35 °C;

— OTHOCHUTEJIbHAS BIAXKHOCTH BO3AyXa He 6osee 85 %.

2 MeTtpoJiornyeckue  TeEXHHYeCKHe XapaKTepPUCTHKH

2.1 OcHOBHEBIC MCTPOJIOTHYCCKUC U TCXHUYCCKUEC XaPAKTCPUCTUKHU ITPCACTABJICHLI B Ta6J'II/II_I€ 1.1

Ta6n1/1ua 1.1 — OcHOBHBIE MCTPOJIOTHYICCKUEC U TCXHUYCCKUEC XaPAKTCPUCTUKHU

HaunmeHoBaHMe XapaKTepUCTUKH 3HayeHue

Jlnana3oH n3MepeHuil THTEPBAJIOB BPEMEHH, MKC ot 500 1o 50000
IIpenensl nomyckaeMoil OTHOCUTEIBHON MOTPEIIHOCTH U3MEPEHUs WHTep-
BaJIOB BpeMeHH, %o
— B quamna3oHe ot 500 mo 5000 mxc 15
— B aquamna3oHe c¢B. 5000 mo 50000 mxc +1
Jlnana3oH mokasaHuii JuMHbI cBau (pu ckopocTH 3ByKa 4000 m/c), M or 1 1o 100 m
Yacrora quckperusanuu, Kl 62,5
KonnyecTBo n3MepUTEIHHBIX KaHAJIOB 2
Yucio 0TCUeTOB BBIBOAMMBIX HAa SKpaH, HE MEHee 1024
[TapameTpbl 3IEKTPUIECKOTO MUTAHUS:
— HampspKEHUs TIOCTOSTHHOTO TOKa, B or 11,0 10 13,5
[ToTpebissemas MmomHOCTH, BT, He Ooitee 3,6
["aGapuTHbIe pazmepsl pudopa B Keiice, MM, HE MEHee

— BBICOTA 150

— IIMpHHA 350

— jmMHA 400
Macca, xr, He Goilee 6
Cpennsis HapaOOTKa Ha OTKa3, 4 5000
Cpennuii cpok Ciry>kObl, JeT 10

1.2.2 nenTuduKamoHHble JaHHbIE TPOTPaMMHOT0 0003HaUYEHUS MpeICcTaBlIeHb! B Tabnuue 1.2
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Tabmuma 1.2 — UnenTudukanmoHHbie JaHHbIe TporpaMmMHoro ooo3nauenus (I10)

NnentudukanmonHblie TaHHbIE (TIPU3HAKH )

3HaueHue

Wnenarudukanmonnoe Haumernosanue [10

PDS-MG4

Howmep Bepcuu (unentuduxannonssiii Homep) [10

V1.01

[Mudposoii upentudukarop 110

2EF4

3 KoMILIEeKT MOCTaBKH

HanmenoBanwne u YCIIOBHOC 0003HauYeHne

Kon-Bo, mr [Tpumeuanue

DNEeKTPOHHBIH OJIOK

1

CeiicMOINIpUEMHHK

Monotok ¢ gemndepom

HpI/ICHOCO6H€HI/Ie A KpCIJICHUS CeﬁCMOHpHeMHHKa Ha
IOBCPXHOCTU T'PYHTA

MoJI0TOK ¢ BCTPOCHHBIM IIbE30JaTYUKOM

Temnep

I'eodon

Bubponaruuk 6oxoBoii B/I8b

3apsiiHOE YCTPOMCTBO

Kabenb-ynnuHurens

Kab6ens cBs3u ¢ [IK

ITporpammHoe oOecrieueHue

PykoBozcTBO 1o skcrutyaranuu O 26.51.66.121-070-2020

Mertoauka nosepku MII 4202/2-2020

VYKIIaJ0YHBIN Kelc

G

4 T'apanTHiiHbIe 00513aTeIbCTBA

4.1 3rotoBUTENs TapaHTUPYET COOTBETCTBHE IMpHOOpa TpeOOBaHMAM TEXHUYECKHUX YCIOBHUH

TY 26.51.66.121-070-12585810-2019 npu cobutoieHHH MOTpeOUTENEeM MPaBUIl AKCIUTyaTalluy, TPAHCIOP-

TUPOBAHUA U XPAHCHUS, YCTAHOBJICHHBIX B HACTOAIIEM PYKOBOACTBC 110 SKCILITyaTalluH.

4.2 Cpok rapaHTHH ycTaHaBiuBaeTcs 18 mMecsleB ¢ 1aThl BHITYCKa MpUOOpa.

4.3 B TeucHue FapaHTHﬁHOTO CpoOKa 663B03M63I[HO YCTPAHATOTCA BBISABJICHHBIC JIC(I)GKTBI.

I"apanTuiinple 00s3aTeNbCcTBA HE PACIPOCTPAHSIOTCS Ha MPUOOPHI C HApYHIEHHBIM KJIEHMOM

HU3TOTOBHUTCIIA U UMCIOIIUC prﬁble MCXAaHUYCCKUEC MOBPCIKIACHUSA, a TAKIKC HAa 3JICMCHTBI IIUTAHUS.

Anpeca pazpabotunka-uzrorosurenst OO0 "CKb Crpoiinpubop":

@daxtuueckuii: r.Yemsiounck yn.Kanuauna, 11 «»,
ITourossrii: 454084 r. UenaOuuck, a/s 8538
ten./pakc B UensOuncke: (351) 277-8-555;

B Mockse: (495) 134-3-555;

B Cankr-IlerepOypre: (812) 764-64-72.

e-mail: info@stroypribor.ru www.stroypribor.com
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5 CBu€eTEJbCTBO 0 MPpUEMKe

5.1 ITpubop muarnoctuku cBaii [1JIC-MI'4 Ne COOTBETCTBYET TPEOOBAHUSIM TEXHHUECKHX

yenoBuit TV 26.51.66.121-070-12585810-2019 u npuzHaH rogHbIM K SKCILTyaTaIHH.

Jata BblImycKa « » 20 T.

M.IIL

(MOAMMUCH UL, OTBETCTBEHHBIX 32 IPUEMKY)

I[TOBEPKA BBIITIOJIHEHA
3HaK IIOBEPKH (moBeputens, nognuck 1 .1.0.)
Jlata moBepku « » 20 T.

6 CBeieHHs1 0 IEPUOINYECKOIl IIOBepKe

3anuch o JlaTa noBepku, 3HaK [Tognuce Pacumgposka
IIPOBEJCHHON ITOBEPKE ITOBEPKH ITOBEPUTEIIS MTOATTMCH
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1 OBIIME ITOJIO’KEHUA

1.1 Hacrosmas Meroauka pacupoctpansercs Ha [Ipubopsl auarnoctuku cpait [1JIC-MI'4 (nanee
— IpuOOpHI) U YCTAHABJIMBAET METO/IBI U CPEJICTBA X MEPBUYHOM U MEPUOIUIECKON MTOBEPOK.
1.2 MaTepBan Mexay nopepkamu — 1 rof

2 OIIEPALIMHA ITOBEPKH

2.1 IIpu moBepKe BHITIOJIHSIOT OTIEPAIINH, IIPEJCTaBICHHbIC B Ta0auIe 1.
Tabnuma 1 — Onepanuu MoBepKu

[IpoBeneHue onepanuu
Howmep pu
HaumenoBanwue oneparuu MTyHKTa METOJIUKH nep- MIEPHO-
MTOBEPKH BUYHOM IMO- | JUYECKOH IO-
BEpKE BEpKE
1 BHenHmit ocMOTp 8.1 na na
2 OnpoboBaHue 8.2 na na
3 IIpoBepka quamna3oHa u omnpe-
JIEJICHUE OTHOCUTEIBLHOM MOTPEITHOCTH 83 a a
WU3MEPCHHS MHTEPBAIOB BPEMEHH, IPO-
BEpKa JIMaria3oHa MoKa3aHui JTMHBI

2.2 Ecnu mipu mIpoBeJIeHUU JF000M omepanuu MOBEPKU MOJIYYEHBI OTPULIATEIbHBIE PE3yNIbTaThI,
MOBEPKY MPEKPaIIaloT, IPUOOP MPU3HAIOT HEMIPUTOAHBIM K IKCIUTyaTallUH.

3 CPEJACTBA ITIOBEPKHA
3.1 IIpu npoBeeHUH MOBEPKHU HCIIOJIB3YIOT CPEJICTBA U3MEPEHUH U BCIOMOrareiabHOe 000pyno-

BaHHe, IPEAOCTaBICHHbIE B TaOIHIIE 2.
Tabnuua 2 — CpencTBa U3MEpEHHUH U BCIIOMOTaTelbHOE 000py1I0BaHUE

Homep myHk-
Ta METOJUKHU NIOBEP-
KU

HaumenoBanue pabounx 3TaJlOHOB WM BCTIOMOTATENIbHBIX CPEJICTB I0-
BEpKH

1. Yacroromep anektponHO-cueTHbI U3-63/3 (per. Ne 32499-06)
- IMana3oH U3MeEpPsAEMbIX BpeMeHHbIX HHTepBanoB oT 20 He 1o 7000 c;
- IpeJenbl JOIYyCKaeMOW OTHOCUTENIBHOM MOTPEIIHOCTH U3MEPEHHH Ie-
puona (67):
oT =+ (50 + Jsan +Atpa3pltcw),

1€ Jsqn - TOTPEIIHOCTD 3aIycKa, Atyqs = 7 HC — pa3periaromiast crocoo-
HOCTb U3MEpPEHU, tc, — BpeMs cueTa.

8.3 2. Teneparop curHamoB crneuuanbHoit — ¢opmsel  AFG-73051

(per. Ne 53065-13)
- IMara3oH 4acTOT MPsIMOYTOJIbHBIX UMIYNbCOB OT 1 MKI'IT 10 50 MI'1;

3 BubpoycranoBka nosepounas BYII-MI'4.01 (per. Ne 56783-14)

- IMara3oH BOCIPOU3BOAUMBIX 4acTOT oT 5 10 10000 I'm;

- MPEJEIIbl TOMYCKAEMON OCHOBHOM OTHOCHUTENIBHOM MOTPEIIHOCTH U3MeE-
pEeHMS XapaKTepUCTUK BHOpaLKu B [uana3one pabouynx yactot ot 5 10 3000 '
+ 1 %, ot 3000 g0 10000 'ty + 2 %.

42 CKB CTPOUMNMPUBOP YensiGuHCK



Mpubop anarHocTtukm cean NAC-MIr4

3.2 JlomyckaeTcsi MCIOJIb30BaHUE JIPYTHUX CPEIICTB U3MEPEHUN M BCIIOMOTATEIHLHOTO 000pYyIOBa-
HUS1, 00ECTIEUNBAIOIINX OIPeIeJICHHEe METPOJIOTrHUECKUX XapaKTEPUCTHUK C TpeOyeMOi TOUHOCTHIO.

3.3 Bce cpencTBa MOBEPKU JTOJIKHBI OBITH YTBEPAKACHHOTO THIA, UCIPABHBI U UMETh JEUCTBYIO-
1€ CBUJIETENILCTBA O MOBEPKE.

4 TPEBOBAHUSA K KBAJIM®UKAIIMU TIOBEPUTEJIENA

4.1 K npoBeaeHHI0O MOBEPKH MPUOOPOB JOMYCKAECTCS HHKEHEPHO-TEXHUYECKUH MEPCOHAN CO
CPEIHETEXHUYECKUM WJIU BBICIIMM PAaTUOTEXHUUYECKHUM 00pa3oBaHUEM, UMEIOLIUM OMBIT paboThl C paauo-
TEXHUYECKUMHU YCTAaHOBKAaMH, O3HAKOMJICHHBIA C PYKOBOACTBOM IO SKCILTyaTallMy U HACTOALIEH METOAU-
KOH, M aTTECTOBAHHBII B KAUeCTBE TOBEPUTEIIS.

S TPEBOBAHMUSA BE3OITACHOCTH

5.1 Ilpu npoBeeHNH MOBEPKU JOJDKHBI OBITh COOJIOJICHBI BCE TPEOOBAHUS TEXHUKU O€30TacHO-

CTH, TIPEIYCMOTPEHHBIC JOKyMEHTOM «MeKoTpacieBbie IpaBuiia Mo oxpaHe Tpyna (mpasuia 0e30macHo-
CTH) MIPH dKCILTyaTanuu 3nekrpoycranoBok» [10T P M-016-2001,

PJ1 153-34.0-03.150-00 (c u3MEHEHHAMHU W JOTOJHEHUSIMH), a TaKKe TpeOOBaHUsS OE30MaCHOCTH,

yKa3aHHbIC B TEXHUYECKOH IOKYMEHTAIIUU Ha IPUMEHIEMbIC STAJIOHBI U BCIIOMOTATEeIIbHOE 000PY/I0BaHHE.

6 YCJIOBHMSA IIOBEPKU

6.1 Ilpu npoBeeHNH MOBEPKHU JOKHBI COOIIOIATHCS CIIEAYIOLIUE YCIOBUS:

- TEeMIIEPATypa OKPYKAIOIIETO BO3AYXA, *C..uvtiiiiii i 204+5;
- OTHOCUTENbHAS BIAXXHOCTh BO3YXa, %0, HE OOMEE. .. .eueieiiiiiiieiieiaiieaneananns 80;
- aTMOc(epHOe MaBICHHE, KIIa..........cooiiiii i 10044,
- MapaMeTphl MUTAHUS OT CETH MEPEMEHHOT0 TOKa!
- HAPSDKEHUS IUTAHUS, B. ..., 220+22;
S HACTOTA, LIl ettt 50,0+0,5.

7 HOAT'OTOBKA K IIOBEPKE

7.1 IloBepuTenb NOJKEH U3YUUTh PYKOBOJACTBA 10 KCIUTyaTallU HA MTOBEPSIEMOE CPEICTBO U3Me-
PEHMII U UCIIOJIB3YEMBIE CPEJICTBA IIOBEPKH.

7.2 Ilepen npoBeZieHUEM OIEpaliil MOBEPKU HEOOXOAUMO:

- IPOBEPUTH KOMILJIEKTHOCTH NMPHOOpa;

- IPOBEPHUTH KOMIUIEKTHOCTb CPEJICTB MIOBEPKH, 3a3€MJINTh U BKIIOUUTH MUTaHUE 3a0JIarOBpeMeH-
HO TIepesl OuepeIHOM omnepalieil TOBepKH (B COOTBETCTBHM CO BPEMEHEM YCTaHOBJICHUSI pabovero pexu-
Ma, YKa3aHHbIM B PD).

8 IPOBEJAEHUME ITIOBEPKH

8.1 BHemnuii ocMoTp
IIpu npoBeneHNnN BHEITHETO OCMOTpPA MPOBEPUTH:

- COXPaHHOCTH TIOMO;

- UYAUCTOTY U UCHIPABHOCTL Pa3bCMOB U T'HC3;

- HaJIM4U€ MapKUPOBKH,

- OTCYTCTBHUC MCXAaHUYCCKUX HOBpG)KIIGHHfI.

[TpuGopsl, umeromue nepeKThl U MEXaHHUECKUE MOBPEKICHUS, MPEMSATCTBYIONINE TPOBEICHUIO
orepanuii TOBEpKH OpaKyroTCsl.
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8.2 OnpoboBanue

8.2.1 IlpoBecTu MoATrOTOBKY K paboTe mpubdopa cormmacuo PO.

8.2.2 IlpoBeputh oToOpakeHne MHGOPMAITUU HA TUCILIee MPUOOpa U PEaKIMI0 Ha OpraHbl yIpaB-
JIEHUsl B COOTBETCTBUH ¢ PO.

8.2.3 IlpoBeputh naeHTU(UKAIMOHHBIC ITaHHBIE MPOrpaMMHOTO olecrieueHus npuodopa. Bxirro-
anTh NpuOOp yaepkuBas Kiapuury «», Ha QECIUIee TPHOOPA OTOOPA3UTCS HACHTU(DUKAIIMOHHBIH HOMEp
BEpPCHUH MPOTPaAaMMHOI0 OOecreueHus] U KOHTPOJIbHAsl CyMMa HCIOJHSEMOro Koja, MOJITBEpKIaronias co-
OTBETCTBHE MporpaMmMHoro obdecreueHus. MnentudukanoHHble JaHHBIE TPOrPAMMHOTO 0OECIIeYeH s Ha
JqucIuiee npudopa JOKHBI COBIANATh ¢ MACHTU(PUKAIMOHHBIMU JAHHBIMH, YKa3aHHBIMH B Ta0nuiie 3.

Tabnuna 3 — UnentudukanmoHHbIe JaHHBIC TPOTPAMMHOTO 00eCIIeueHUs

Wnentudukanuonnplie naHHbpIe (IPU3HAKH) 3HadeHHE

Wnentudukannonnoe HaumenoBanue [10 PDS-MG4
Howmep Bepcun 110 He Hwke V1.02

Iudposoii unentudukarop 10 (CRC16) 2EF4

8.2.4 Pe3ynbTaThl MPOBEPKH CUUTAIOT MOJIOKUTEIHHBIMU, €CITU TPU BhIOTHEHUH 11.11. 8.2.1 - 8.2.3
HE BBISBIIEHO HECOOTBETCTBUH.

8.3 IlpoBepka nuana3zoHa u omnpejaejeHue OTHOCHUTEIbHON MOTPENIHOCTH U3MepPeHUusI HTep-
BAJIOB BpeMeHH, MPOBEPKA ANANA30HA MOKA3aAHUI TJIMHBI

8.3,1 IogxmounTts BeIx0 TeHeparopa AFG-73051 depe3 TpotHUK K YaCTOTOMEPY

Y3-63/3 «Kanan 1» 1 kK ycunuresaro MOIHOCTH BuObpoycraHoBku BYII-MI'4.

8.3.2 YcTaHOBUTH HA YCUIIUTENE MOUTHOCTH BUOPOYCTAHOBKH yCHUJICHHE BXOJHOTO CUTHAja B MO-
noxenue 0 dB.

8.3.3 YcTaHOBUTH ceficMOnprUeMHHK MPUOOpa Ha MarHUTHYIO TIOJUI0KKY BUOpOoycTaHOBKU. Eciu B
KOMILJIEKT MOCTaBKU BXOJUT BTOPOM CEHCMONPUEMHHUK, AaHATOTMYHO YCTAHOBUTH €T0 C MOMOIIBIO BCIIOMO-
rarenbHOl Tuomaaky. CHATHE MOKa3aHUM MpuOOpa U pacyeT MOTPEelHOCTE B 3TOM cilydyae MPOBOIUTH
JUIsS CUTHAJIOB 000MX CEHCMONPUEMHHKOB.

8.3.4 YcranoButh Ha yactroromepe Y3-63/3:

- conporuBieHue Bxojaa IM knonkoir «1M-50 Omy;

- YpoBEHb CpabaTHIBAHHS TPUITEpPa KHOMKOM «YpoBeHby, kHomkamu «T,4» ycTaHOBUTH ypoBeHD
«Level: 0.20 V»;

- pexxum «PERIOD 1» xHomnkoit «Bpewms Ilepuony;

- PEKUM HENPEPBIBHOTO N3MEPEHUs, HaxaB KHONKY «ITyck».

8.3.5 YcranoButh Ha renepatope AFG-73051:

- I0J1a4y JBYX OUMOJISIPHBIX UMITYJIbCOB (TIOJIOKUTELHON U OTPULIATEIbHON TOISPHOCTH);

- aMIIIUTYAY umIysbcoB 250 MB;

- PeKUM 3aIrycka py4Hoii;

- IIUTEIBHOCTh UMITYJIbca 1o U BpEMEHHas 3ajepxkKa 7 MexXy UMIyJIbCaMu MPOrpaMMHUpPYETCs B
3aBHCUMOCTH OT M3MEpPSIEeMON JJIMHBI U 3aIMCHIBAETCSA B 3allOMMHAIONIEe YCTpoucTBO reHeparopa AFG-
73051.

Ilpumeuanue - Ilpu npogedenuu uzmepenuii epemennvix unmepeanose 500 mxc éunonaphvie
UMRYIbCHL MOZYM 3A0A6AMBCA MPEY2ONbHOU (HYOPMbBL 014 YMEHbUIEHUA GIUAHUA HA PE3YIbMaAmbl U3-
MepeHuil 3amyxarouiux Koaebanuil eubpozenepamopa.

8.3.6 Ilogrorosuts nmpudop [1JIC-MI'4 k u3mepeHusiM, B COOTBETCTBHH ¢ 1. 2.2 PD.
8.3.7 Boiitu B pexxuM «HacTpoiikny», yCTaHOBUTD:

- «Ycunenue kaHana 1» u «Ycunenue kanana 2» 0 nb;

- B IyHKTE «/{nanazoH, M» yCTaHOBUTB «10 30»;

- B MyHKTE «EIWHUIBI U3MEPEHUSD) YCTAHOBUTHh « MUJUTHCEKYHIBIY;:
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- ckopocth 4000 m/c.

8.3.8 YcTaHOBUTH CleAyIOMNe MapaMeTphl JUIsl K3MEPEHUS JUTHHBI | M;

- B reHeparope AFG-73051 amurensHOCTh uMIynbca 7o = 100 MKC, BpeMEHHYIO 3aiepyKKa MEXTY
umnyiascamu 7 = 500 MKc;

8.3.9 3anycTuTh U3MEpEeHUs, ABAXK/IbI HaxkaB Ha ipubope kinasumry «BBO/I».

8.3.10 3amycTtuth curnain ¢ reaepatopa AFG-73051, HaxkaB KHOIIKY PydHOTO 3amycka « T rigger».

8.3.11 JloxxnmaThes MOSBIICHHS CEMiCMOTrpaMMBbl Ha JUCIIIee IpruOopa, Ha KOTOPOM JTOJDKHBI OTOO-
pa3uThCs ABa nuka. Eciau npubop He 3aperucTpupoBai CUTHAI, TO HOBTOPUTh U3MEPEHUs, YBEIHUUB KO-
3¢ pULMEHT ycuIeHHs Ha yCUIIUTENe MOUTHOCTH BUOPOYCTaHOBKH.

8.3.12 U3meputh uHTEpBal BpeMeHH Ha npudope. Haxarp kinaBuiry «5», ¢ MOMOUIBIO KJIABUII €—
U —> YCTaHOBHUTbH NEPBBIN yKazaTedb Kypcopa Ha BEpIIMHY IepBOro nuka. [ljis TOYHOW YCTaHOBKH yKa3a-
TeJs Kypcopa yBEJIMUUTh MacliTal rpaduka 1o ropu30HTalu KIaBuIlen «3», yMeHblIeHHe MaciTada mpo-
U3BOJUTCS C MOMOIIBIO KIaBUIIH «9». [locne ycTaHOBKM MEpBOro ykaszarelsi Kypcopa yCTaHOBUTh BTOPO
yKa3aTelnb Kypcopa Ha BEpUIMHY BTOpPOro muka. [ akTUBanuu BTOPOTO yKa3aTess Kypcopa MOBTOPHO
HaXXaThb KIJIABUIILY «5», MEPEMECTUTh yKa3aTelb C MOMOIIBI0 KIaBUIl ¢— , —>. CuuTaTh 3HaUCHUE BpPEMEHU
X1, X2, uatepsan Bpemenu Ty = dX = X2 — X1, 3naueHue [UIMHBI cBau L.

8.3.13 BbIuMCIUTh OTHOCUTENBbHYIO MOTPEITHOCTS U3MEPEHHsI HHTEPBaJIa BpEMEHH 110 hopMmyIie:
TI-I

5 = (2-1)-100%, 1)

riae T, — UHTepBajl BpEMEHU U3MEPEHHBbIN PUOOPOM.

8.3.14 YcraHOBHTH ClIEAYIOIINE TTApaMETPhI ISl U3MEpEeHHs JTMHBI 10 M:

- B reHepatope AFG-73051 mmrensHOCTh UMTyIbCa 1) = 100 MKC;

- BpEMEHHYIO 3a/iepkka Mexay umnynbcamu 1= 5000 Mxc;

8.3.15 TloBTopuTts 1,11, 8.3.9 - 8.3.13.

8.3.16 YcTaHOBUTH CIIEAYIONIHME TapaMeTPhl U U3MEPEHUS JUTHHBL S0 M:

- BoliTu B pexuM «Hactpoiikuy npubopa, B myHKTe «J/{Mamna3oH, M» yCTaHOBUTH «10 100»

- B reHepatope AFG-73051 mmrensHOCTh UMTTyIIbCa 1y = 250 MKC;

- BpEMEHHYIO 3a/iepkKka Mexay ummynbcamu 7 = 25000 Mkc;

8.3.17 MoBTopuTs 1.11. 8.3.9 - 8.3.13.

8.3.18 YcraHOBHTH ClleAyrOIINeE TapaMeTpsl Ut u3Mepenus JmuHbl 100 m:

- B reHepatope AFG-73051 mmrensHOCTh UMMTyIIbCa 1y = 250 MKC;

- BpEMEHHYIO 3a/iepkka Mexay ummynbcamu 7 = 50000 Mkc;

8.3.19 IMoTopuTs 1.11. 8.3.9 - 8.3.14.

8.3.20 Pe3ynpTaT mpoBEpKH CUUTACTCS MOJIOKUTEILHBIM, €CJIH OTHOCHTEIBbHAS TIOTPEITHOCTh H3-
MEpEHUsI HTHTEPBAJIOB BpEMEHU HaxXoauTcs B mpenenax + 5 % B nuamazone ot 500 mo 5000 mxc u = 1% B
munarazoHe ot 5000 (BxmrounTensHO) 10 S0000 MKC, prOOp HHAUIMPYET MOKa3aHus THHEI oT 1 10 100 M.

9 O®OPMJVIEHHUE PE3YJIBTATOB IIOBEPKH

9.1 Ilpu NONMOXUTENBHBIX pe3ysibTaTaX MOBEPKHU BBIJAETCS CBUIETENIHCTBO O MOBEPKE B COOTBET-
ctBum ¢ [Ipukazom Munnpomrtopra P® ot 2 uromnst 2015 roga Ne 1815 «O06 yrBepxkaenun [Topsiaka mpose-
JIEHUS] TIOBEPKU CPENICTB M3MEpEHUil, TpeOOBaHUs K 3HAKy MOBEPKH U COAEPKAHUIO CBHUJIETEIHCTBA O MO-
BEpKE».

9.2 B cnydae oTpUIATENbHBIX PE3YJIbTATOB MOBEPKH BBIIAECTCS M3BEIIEHUE O HEMPUTOJHOCTH B
cootBercTBUH ¢ [Ipukazom Munnpomropra PO ot 2 utonst 2015 romga Ne 1815 «O6 yreepxknennn [Topsiaka
MIPOBEJICHUS TOBEPKH CPEACTB U3MEPEHHM, TpeOOBaHUS K 3HAKY TTOBEPKHU U COJIEP’KaHUIO CBHUJIETEIHCTBA O
TIOBEpKE». ;

Mnxenep o merposiorun otaena 4202 % # A. 10. AnmaukoBa
P o Metp : /1917
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CKB CTPOUIIPUBEOP

PexoMenaauuu mo npumenenuro npudopa IJ1C-MI'4

HpI/IMCHeHI/Ie CEHCMHUECKHUX U AKYCTHUUYCCKHUX MCTOA0OB KOHTPOJIA IIPHU U3BICKAHUAX IO
CTPOUTCIILCTBO U IIPH O6CJ'I€I[OBEIHI/II/I IMOA3CMHBIX CTPOUTCIIBHBIX KOHCTPYKI_II/Iﬁ

Yemssounack 2012r.
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1 T'PYHT

Ceiicmopa3Beika MaJIbIX TIYOMH UMeeT cBou ocoOeHHOCTH. [IprMeHeHne B3phIBOB C MCIOIb30Ba-
HueM BB mim MOUIHBIX HEB3PBIBHBIX MCTOYHHKOB B JaHHOM ciydae Manodddexrusno. [Ipu uzyyenun
Te0JIOTUYECKOro pa3pe3a Ha rinyouny 10 S0 M 3 PeKTHBHBI MOPTATUBHBIE MAJIOKaHATBHBIC ITUPOBEIE CEli-
CMOCTAHLIUM C BO30Y)XICHHEM YIApHBIX HMIYJIbCOB C IOMOIIBIO MPOCTBIX PYYHBIX MEXaHUYECKHX
CPEJICTB.

OCOOEHHOCTBIO BOJTHOBOTO T0JISA, BO30YX/1a€MOT0 MEXaHMYECKUM HCTOYHHKOM BOOOIIE U, B 4aCT-
HOCTH, IPUMEHSIEMBIX B CEHCMOpPAa3BEe/IKEe MAJIBIX TITyOWH, [0 CPAaBHEHHUIO CO B3PBIBHBIMH, SIBIISICTCS CyXKe-
HUE YaCTOTHOI'O JUara3oHa 3a CUET UCKJIIOUYEHHs BHICOKOYACTOTHBIX COCTABISAIOIUX. Y JapHbIM UMITYJIbC —
3TO IpPOU3BEJIEHUE Macchl Ooiika Ha ero ckopocTb. C 3THX MO3MIMI 3aMEHa B3pblBa Ha MEXaHWYECKUI
yaap SIBJISIETCSl 3aMEHOM JIerkoro Ooiika (Macca IpOJIyKTOB B3PbIBa) C BBHICOKOW CKOPOCTBIO HA TSIKEJBIN
00€K ¢ MEHbIIEH CKOPOCTHIO JIBUKEHMS, B PE3YJbTaTe YEr0 MMIIYJIbC JIMIIAETCSI BBICOKOYACTOTHBIX CO-
CTaBJISIIOIIMX. OTO MPUBOAUT K YBEIMUEHUIO OTHOCUTEIBHOM MOTPELIHOCTH OIpPEAEICHUS MapamMeTpoB
ceiicMuieckoro paspesa. s Bo30yKIeHUs yIPyruxX BOJH MPH CEHCMUYECKHX M3MEPEHHUSIX MOXKHO MPH-
MEHSTh KyBaJIIy ¥ KOHYC (pucyHOoK 1 a) mim temrep (MoaoT) Maccoit 5-10 kr (pucyHok 1 0).

a) 0) i

v v

3

\ ¥ i
L \\///// §7 //"\/////

Pucynox 1 — Bo30yxaenne ceiicMU4ecKuX BOJIH C TTOMOIIBIO KyBaJIIbl M KOHYca (@), C TOMOIIBIO
temriepa (0).

B HenocpencTBeHHOM OIM30CTH OT TOUKH MPHIIOKEHUSI UMITYJIbCa IMPOU30UIET pa3pylleHue MaTe-
puajia Cp€abl UJIN €TI0 YIIJIIOTHCHHUE, B CBA3HU C 4YEM, CeﬁCMOHpHeMHHK CJICOYCT YCTaHABJIMBATh HE Oommke
OJTHOTO METpa OT MeCTa BO3OYKJICHUsI CEHCMUYECKUX KOJIeOaHMA.

paccmosHue, M
0 5

{
104 {
|
|
|

g
.
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anybuna, M
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L]

PucyHok 2 — Tpacchl akyCTHYECKUX KoeOaHuii (ceicMorpaMma)
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[Ipu ocymecTBiaeHn 00CIe10BaHUS BBIJCIIEHHOTO MO/ CTPOUTEILCTBO MHKEHEPHOTO COOPYKEHUS
y4acTKa IpeJiaraeTcsl claeayromias cxema npoBeAeH s 00CIeIOBaHUS: BCS IUIOMIAlb Y4acTKa MOKPHIBAETCS
CETKOM M3MEPUTENBHBIX MPO(UIIEH ¢ pacCTOSHUEM MEXY NPOPIIAMHU MOPSIAKA 5 M U C IIaroM npoQuiiu-
poBanust 1M. IIpoBoasTCcs M3MepeHusi, CTPOATCA TPacChl aKyCTHMUECKUX KoyieOaHui (PUCYHOK 2 ) M UX
cnekTpbl (pucyHok 3 ). Ha ocHoBaHMM aHanM3a MOJIyYEHHBIX pa3pe3oB Ha 00CIEeyeMOM y4acTKe BBIIEIsI-
IOTCS: IPUTOAHBIE AJI CTPOUTENHCTBA MECTA - YYaCTKH, PACIOJIOKEHHBIE BHE 30H C MOHMKEHHOM Hecyleil
CIIOCOOHOCTBIO TPYHTA; MECTa HEIPUTOIHbIE JJIi CTPOUTEILCTBA - 30HBI C MOHMKEHHOHN Hecylleil crocoo-
HOCTbIO rpyHTa. [loyuennas uHpopmaius SBiIseTCs, 0 CYyTH, HACIIOPTOM y4yacTKa.

PaccTtodaHue, n

1] 5 10 15 20 25 30
1 PP T PN PR AN AP M PO PR AN P MR PR PR VAN P A PO PR AN PO I NP A O |

.

Pucynok 3 — CriekTpasibHbIN cecMONTpO(HIIb TPYHTA
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2 CBAVIHBIE ®YHJAMEHTBI

Z[J'ISI HCCIeI0BaHUS CBallHBIX (I)YHI[E[MCHTOB HCIOJIB3YIOTCA B OCHOBHOM IMOBCPXHOCTHBIC aKyCTHUYC-
CKHEC TCXHOJIOTHMH, TaK KaK O60py,[[OBaHI/Ie Ha6JHO)IaTeJ'H>HBIX CKBaYKHH B JKEJIE300CTOHHBIX CBasX SIBIISCTCS
BCCbMa Tp}UIOCMKOﬁ TEXHHUYSCKOU npouenypoﬁ. HpI/IMeHeHI/Ie MMOBCPXHOCTHBIX aAKYCTHUUCCKHX MCTOJOB
BO3MOJHO IIPpHU BBIIIOJIHCHUU JABYX YCHOBHﬁZ MOCTOAHCTBE CKOPOCTHU pACIIPOCTPAHCHUSA MPOAOJIBHBIX BOJIH
" pa3MCpoB CCUYCHHUA BIOJIb OCU CBAU.

NpueMHuK UCmO%—IHUK Z&TA?JZM
/_]_ cueHar ¢ MpuemMHuKa

\/\/\VW

/,

nnomHelld
2pyHm

dechexm

e S e~ g g

U= — — = = = A= = = = =N\ e = - o - - -

PI/ICYHOK 4 - Cxema MPOBCACHUA TUATIHOCTUKU COCTOSAHUA U ONIPCACIICHUSA NJIMHBI CBAU.
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[Tono6ubIM TpeOOBaHUSM MOTYT YIOBJIETBOPATH MPOMBIIUIEHHBIE CBau, MOTPYy)KaeMble B IPYHT 3a-
OMBHBIM M BUOPAIIMOHHBIM CIIOCOOOM, a TaK)kKe HEKOTOpbIe OypoBbIe Kene300eToHHbIe cBau. [[is onpene-
JICHUsI CKOPOCTH 3BYKa B CBa€ MOYKHO BOCIIOJIb30BAaThCs YIbTPa3BYKOBBIM IpuOopomM, Hanpumep YKC-MTI4
WM €CJIM OTOJIOBOK CBaM UMEET AOCTATOYHYIO JUIMHY OT IOBEPXHOCTH TPYHTA, TO IIPU MOMOIIY U3MEPEHHUS
BPEMEHH MPOXOKICHUS 3BYKa MEKIY ABYMS JATYUKAMHU [IPU U3BECTHOM PACCTOSTHUU.

AMITIUTYa OTPaXEHHOTO JOHHOTO CUTHAJl B CBa€ OYEHb CHUJILHO 3aBHCHT OT CBOWCTB M COCTaBa
TPYHTa, a TaK)Ke OT BEJIMYMHBI CLIETIJICHHs] OOKOBOM MOBEPXHOCTH CBau ¢ rpyHTOoM. Ha pucynke 5 (a) npu-
BEJICH CUTHAJI C CEeHCMONPUEMHHUKA MIPU MPO3BYYMBAHUU CBaW MMEIOIEH OYEHb HU3KOE CLEIJIeHHEe OOKO-
BBIX CTEHOK Cc TpyHTOM. Ha rpaduke HabmogaeTcsi cepus JOHHBIX CUTHAJIOB CBSI3aHHOM C HU3KUM 3aTyXa-
HUEM cuUTHaja B cBOOOnMHON cBae. Ha pucynke 5 (06) oToOpa)keH CHEKTp CUTHAJIa, a HA PUCYHKE 5 (B)
CHEKTp CUTHaJIa, IPUBEACHHBIN K JJIMHE CBau. AHAIOTUYHBIA CUTHAT MOKHO IMOJYYUTh MPU MPO3BYyUHBa-
HUU U CBOOOJTHO JIeKAIlEel cBau.

a)

0)

0 1 2 3 yacmoma, Ky

1 2 3 4 5 6 an'y5UHa. M
PucyHok 5 — Curnai u CieKkTp B IIECTUMETPOBOM CBa€ MPHU HEIOCTATOYHOM CLETUICHUU CTEHKU
CBau C TPYHTOM. | — OoTpakeHHEe OT KOHIIa CBaH.

W3 Teopumn pacnpocTpaHeHus NPOAOJIbHBIX BOJH B TOHKHUX CTEP)KHSIX M3BECTHO, YTO MHTEPBAJ Clie-
JIOBaHMSI pE30HAHCHBIX MAKCUMYMOB IPUMEPHO OTIPEAEISETCS CIEAYIOUINM BhIpaKEHUEM:

f(n) = (chepgfc ° n)/2|,
rnenN=1,2,3...;| — qnuna crau.
MakcuMyMmBl, pacrioyiararoiifecss BHE JaHHOW MOCIEA0BATEIHbHOCTH, MOTYT OBITH OOYCIIOBJICHBI OT-
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paXEHUSMH OT HEOTHOPOIHOCTEH B TEJI€ CBaW WJIM BOJIM3H ee (PUCYHOK 6):

a)
0)

(0] \2 1 2 3 4 yacmoma, Kl'y
B)

o 1 2 3 4 5 6 7 & 9 10 11 12 13 14 enybuHa m

Pucynok 6 — CurHan u clieKTp B JBEHAALIATUMETPOBOI CBac JIeXKalllell Ha MOBEPXHOCTH U HUMEIO-
IIel TpeIrHy Ha pacCcTOSHUU 5,5 M. 1 — oTpaskeHHsI OT KOHIIA CBau; 2 — OTpakeHUE OT JedeKTa.

Ha pucynke 6 (a) n300pakeH CUTHAI ¢ CEHCMONPUEMHUKA MPHU MTPO3BYYMBAHUHN CBOOOIHO JEKaIIei
JIBEHAIIaTUMETPOBOI CBaW MMEIOLIEH TPEIIMHY Ha pacCcTOsSHUU 5,5 MeTpoB oT orojioBka. Ha pucynke 6
(6) BUIHO, YTO B CIIEKTpe KOJIeOaHU MEXIy OCHOBHBIMU TAPMOHUKAMU TMOSBIISIOTCS JTMHUH CIIEKTPA, CBS-
3aHHBIE ¢ TpeuHoi. Ha pucynke 6 (B) n300paxeH CIEKTp CUTHaja npeodpa3zoBaHHbIN Kk anuHe. [lo criek-
TPy JIETKO ONpeeNnseTcs JJIMHA CBau M PacCTOSHUE J10 JIe(eKTa.

[Tpu xoporieM cuernieHnn O0KOBON MOBEPXHOCTH CBaM C TPYHTOM CUTHAI OBICTPO 3aTyxaer (pucy-
HOK 7) W BBLICTUTH JOHHBIA CUTHAJ 3aTpyaHEeHO. J{7s oOnerdeHus BIIEICHUS JOHHOTO CUTHANIA CIIEAYyeT
MPUMEHUTH YKCIIOHEHIUATbHYIO KOPPEKLIUIO YCUIICHHSL.

Pemenue 3amaun uccie0BaHus CBau MOXKET OBITh YCIICUTHBIM, €CIIM Ha 3alMCH aKyCTUYECKOTO CHUT-
Haja BBIICIAIOTCS CUTHAJIBI OTPAXKEHHBIM OT KOHIIA CBaW WJIM ydacTKa u3jioma cBau (pucyHok 4). B ciayuae
HAJIKHOTO OTpECNICHUs] CUTHAIA, OTPAKEHHOTO OT KOHI[A CBaW, BCE CUTHAJIBI, HAOIIOJaeMbIe BO BPEMEH-
HOM HMHTEpBaJIe MEXJYy CUTHAJIOM MPSMOTO MPOXOXKIEHUS U OTPAKEHHBIM OT KOHIIA CBau (IOHHBIM HUM-
MyJbC), MOTYT PacCCMaTPUBATHCS KaK CUTHAIBI, OTPAKEHHBIC OT pa3NIn4YHbIX JAe(ekToB B cBae. [[ist onpene-
JICHUS] JOHHOTO MMITYJbCa M CUTHAJIOB, OTPAKEHHBIX OT JA€(PEKTOB, MOTYT OBITh UCIOIB30BaHBI CIEAYIO-
M€ IpuemMbl 00pabOTKU:
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e aHanu3 crekTpoB Dypbe u PyHKIUI aBTOKOPPEIAIINH;
e yacToTHas puibTpanus Ha ocHOBe Dypbe MpeoOpa3oBaHMUiA;
e BPEMEHHOE C)KaTUE CUTHAJIa Ha OCHOBE MPEJCKA3bIBAIOLICH IEKOHBOIIOIHH.

CriexTpanbHBIA aHAJIW3 CUTHAJIA peaan3oBaH B camoM npudope [1JIC-MI'4. Vicxons u3 cekTpaibHO-
ro aHajJM3a CUTHAJIa MOKHO C/eNaTh MPeIBapUTENbHbIC 3aKII0YSHHS O COCTOSHUU CBaU YK€ MIPH MPOBEJIe-
HUU u3MepeHuil. boree moapoOHBIN aHaIU3 MPOBOIAUTCS HA MEPCOHATHLHOM KOMIIBIOTEPE MPH MOMOIIH,
npuiiaraeMoil Kk mpubopy, mporpamme.

a)

--------------------------------------------------------------------------------------------------------------

__________________________________________________________________________________________________________

3 4 5 6 7 8 9 10 11 12 13 epems, mc

0)

i

5 10 15 20 25 30 35 40 enybuHa, m

Pucynok 7 — CurHai u ciekTp B JECATUMETPOBOM CBae IMPU XOPOILEM CLETNIEHUU CTEHKH CBaH C
TPYHTOM.

[Tpy OHOTHITHOM TPYHTE W HATMYMH HECKOIBKHX «ITATIOHHBIX)» CBAall MCTIBITAHHBIX MPSIMBIMH METO-
JaMH (CTaTHYECKUMH WIIM TUHAMWYECKHIMH HArpy3KaMH) MOXKHO JUIsi OIEHKH COCTOSIHUS CBall TIPUMEHSTh
CPaBHUTEIBHYIO aKyCTHUECKYIO CIIEKTPOCKOIIHUIO.

B npou3BoACTBEHHOIN NpaKTHKE 3apyOeKHBIX KOMIAHUI MHOIO JIET MCIIOJIb3YeTCs METOJ Sonic
Integrity Testing (Ha3bIBaeTcsl B Apyrux uctouyHukax kak Low Strain Dynamic Test, Sonic Echo Test, niau
Low Strain Integrity Test). B ocHOBY MeTo1a 110JI0KE€HO U3YYEHHE PACIPOCTPAHEHUS MPOAOIbHBIX BOJIH B
Teje cBaM, BO30YKJaeMbIX yIapHbIM ciocoOoM Ha ee moBepxHocTu. Habmonas oTpaxkeHHs OT KOHLIAa CBau
U 1e(peKTOB B TeJ€ CBau, MOXKHO C/IEJIaTh 3aKJIFOUEHHUE O €€ CIUIOMIHOCTH U OJTHOPOJHOCTH.

[TpuMeHeHre TaHHOW METOAMKH MTO3BOJISIET OMPEACIISATh OTPAXKECHHUS OT:

e KOHIIA CBaW,

e 3HAYUTENbHBIX BKIIOUeHu# (pazmepom 10 — 20% ot paguyca cBan);

e CHCTEM FOPU30HTAIBHBIX TPEIINH;

e KapKacCHBIX COCAUHEHUN;

e YYaCTKOB PE3KOTO CY)KEHHsI WM PACUINPEHHSI CBaH;

e KOHTPACTHBIX CJIO€B BMEIAIOIIETO TPYHTA,

e Pa3IMYHBIX 110 TIPOYHOCTH CIIOEB OETOHA.

Kak oTmeuanochk Bblle, KOPPEKTHOE NMPUMEHEHUE NAaHHOH METOJUKH TpeOyeT coOMoAeHui psana
YCJIOBUH:

e CKOpOCTb paclpOoCTPaHEHUs MPOJOIbHBIX BOJIH B CBA€ CUUTAETCS IIOCTOSHHOW U PaBHOW CTEPXK-

HEeBOI cKopocTU Vemepoe = WElp), rae E — Moxyis FOHra; p - IIOTHOCTB MaTeprala CBau;

e CBas M3HAYAJIBHO CUUTAETCS UMEIOLICH TOCTOSIHHOE CEYEHUE;

e Tpeldyercs MpeACTaBIEHUE O CBOMCTBAX TPYHTOB, B KOTOpBIE MOIPYyXEHA CBasl;
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e B CBae M3y4yaroTCs paclpoOCTPaHEHNE HU3KOYACTOTHBIX MOJI IPOAOIBHBIX KOJIEOaHHH, UMEIOLTIX
HU3KYIO TEOMETPHUECKYIO IUCTIEPCHIO (pa30BOM CKOPOCTH.

B oreuecTBeHHOH MpakTHKe MO00HBIE METOBI Takke ucnonb3ytores (meron MHAJ] THUUC, aky-
CTHUYECKHE METO]Ibl KOHTPOJIS CIUIOMHOCTH cBail — Dnraa-TOII).

B Tex ciyuasix, korzna cBau ONMparOTCs Ha CKaJIbHOE OCHOBAHME, UMEETCSI BO3MOXHOCTh KaueCTBEH-
HO OLIEHUTH HECYIIYIO CIIOCOOHOCTDH CBai, I YE€rO UCIOJIB3YETCs] METOAMKA aKyCTHUYECKOTO MPO3BYYHBa-
HUSL MEXly CBastMU. [I[pOYHOCTHBIE XapaKTEPUCTHUKU MaTepuaia CBal MOTYT OBITh OIICHEHBI TI0 METOJIUKE
JUIS. OJJMHOYHOM CBaM, IMPOYHOCTHBIE XapaKTEPUCTUKHU OCHOBAHUS (CKAIBHOTO IPYHTA) MOTYT OBITH MOy~
YEeHBI 110 Pe3yJIbTaTaM MIPO3BYYMBAHUS MEXY CBAsMU (pPUCYHOK 8).

N
npueMHuUK &UCH’?O'JHUK
/—]A_
I
|
|
|
T
|
|
|
-
|
1
|
|
-
[
I
[
-
|
1
1
-
|
1
1

4= = = 4= = = == = = == = = 4= = = 4= = = -

Pucynok 8 — [Ipo3ByurBaHue rpyHTa MEX1Y CBAsIMH.

B cnyuae, korja nmpo4HOCTh MaTepHalia CBal M CKaJIbHOTO OCHOBAHHUS COOTBETCTBYET PACUETHBIM,
HECYIasi CIOCOOHOCTh OLICHUBAETCA M0 OJHOMY U3 JIBYX IOKa3aTesei.

3 ®YHJAMEHTHBIE IIJINTHI

HpI/I O6CJ'IC,Z[OBaHI/II/I ®YHH3MCHTHBIX IJIUT aKyCTUYCCKUMHU MCTOAAMU MOT'YT PCIIATHCA CICAYHOIIUC
3ala4v: KOHTPOJIb TOJIIUHBI 6CTOH3., ONpCACIICHUEC COCTOAHUA KOHTAKTa (I)YHI[aMeHTHOI\/'I IUIUTBI C TPYHTO-
BbIM OCHOBAHHEM. I[JISI HaJCKHOU pa6OTBI Q)yHﬂaMCHTHOﬁ IJIATBI B COCTABC COOPYXKCHUA HCO6XOI[I/IMO,
yTOOBI MO BCEH mjiomaaun IJIMThI CYHIECTBOBAJI XOpOIJ_II/Iﬁ KOHTAKT IUIMTHEI C XKCJIATCIIbHO OJHOPOIHBIM
TPYHTOBBIM OCHOBAaHHCM.

HpI/I HaJIMYUU ITYCTOT HJIN pa3yHHOTHeHPII>i MOJ, MOAOIIBOM INIMTHI MOT YT BO3HUKHYTbH JOIIOJIHU-
TCJIbHBIC HAIIPSIP)KCHUSA U I[e(I)OpMaI_II/II/I. I[JI}I OLCHKU COCTOSAHUSA KOHTAKTA IIJIMTBI 1 OCHOBAHHA MTPOBOAATCA
BO36y>KI[eHI/IC IUIMTBI YAapOM U PErucTpanusad aKyCTUUCCKHUX KoJieOaHHMi Ha 4acCToOTEC, ONM3KOHM K YacToTe
TOJIIIMHHOT'O PE30HAaHCA:

F =V/2d,

e V — ckopocTh NPOJONBHBIX BOIH B rnTe; 0 — TONIMHA MIHTEL
st ompeienieHust 30H HAPYIICHHOTO KOHTAKTa TUIUTHI C TPYHTOBBIM OCHOBAHHEM MOYKET HCIOJB30-
BaThCS aKyCTUYecKoe MpoduiupoBaHre Ha MOCTOSHHON 0aze. [yt 00paboTKu JaHHBIX MPOPUITHPOBAHUS
yI0OHO HCTIONH30BaTh CIIEKTPATbHBINA aHAIIN3.
B kadecTBe n3MepseMoro napaMerpa ciaeayeT UCMOoJIb30BaTh MAKCUMYM CIIEKTPATbHON aMILTUTY/IBI.
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[Tpu yxXyameHun KOHTAKTHBIX YCJIOBHM MPOUCXOIUT MOIBEM aMILUIUTYAbl YACTOTHOTO CIEKTpa CUTHAJA B
MOJIOCE TOJIIMHHOrO pe3oHaHca (pucyHok 9). Ilomp3ysich 3TUM OOCTOATEIHCTBOM, MOXHO IPOBOIMTH
HaOmoIeHusT Ha (GYHIAMEHTHBIX TUIMTAX, OMpeessisi BO3pacTaHUE CHEKTPaJbHOM aMIUIUTYIbI B MOJIOCE,

OJIM3KOM K 3HAUEHHUIO TOJIIMHHOIO pe30HaHca (PUCYHOK 9), KOTopoe OyAeT COOTBETCTBOBATH ydacTKam
HapYILIEHUsI KOHTAKTHBIX YCIOBUH.

ApUEMHUK <cmoww

Xb nnuma
Modzomoska
T TS T TS ST ST TS ST T T ST
[pyHMOoO8oe
paccmogHue rno npochuno, M ocHoGaHUe

Yacmoma, My

PI/ICYHOK 9— O6Hapy>1<eHHe Y49aCTKOB HAPYIICHHW KOHTAKTA INIAThI C TPYHTOBBIM OCHOBAHUECM.

4 JEHTOYHBIE ®YHAAMEHTbI

OO6cnenoBanre JEHTOYHBIX (DYHIAMEHTOB MPOBOMAATCS B OCHOBHOM B MEPHOJ SKCILTyaTalluu 3aHUNA U

COOPY)KEHHI, TaK KaK BO BPEMsI CTPOHUTEIILCTBA KOHTPOJIb Ka4eCTBa CTPOUTEIIHCTBA JIOCTATOYHO XOPOIIIO OTpa-
OoTaH.

UCMOYHUK npueMHUK
¢ MpUeMHUK

’ v 7 /)

B

Pucynok 10 — Cxema mpoBepKH yCIOBHs KOHTAKTa JIEHTOYHOTO (DyH/IaMEHTa C TPYHTOM.

Jl1st OLIeHKM yCcTIoBHM KOHTakTa pyHAaMEHTa C TPYHTOM MOTYT IMPUMEHSATHCS U3MEPEHUS TTOBEPXHO-
CTH BOJIHBI Ha IOBEPXHOCTHU IPYyHTA U PyHAAMEHTa MPH yAapHOM BO30YX/IE€HUU KOJeOaHUN Ha HEKOTOPOM
paccrosinuu oT yHIaMeHTa. Bo Bpemst u3MepeHuil onpeaensoTcs HHTepBalIbHOE BpeMs Ipodera 10 Kax-
JIOTO CEHCMOIPUEMHHUKA, CIEKTPAIbHBIA KOA(PGUIIMEHT Tepenadyn CeHCMUUYECKOW SHEPTHMU OT TPYHTa K
byHIaMEHTY U Ipyrue JMHAMUYECKHe OCOOCHHOCTH curHaa (pucyHok 10).

Omnpenenenne KodpduiueHTa neperadyl SHEPrun YOpyrux BOJIH MEXIY TPYHTOM U (yHAAMEHTOM
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COOPY)KEHHUS TPAJUIIMOHHO UCIIOJIb3YETCs MPHU OLEHKE CEMCMUYECKOTO (3eMJIETPSACEHUS) U TEXHOTEHHOTO
JTUHAMHYECKOTr0 BO3JeHCTBUS Ha coopyxeHue. Koadduirent nepenaun paBeH OTHOIICHUIO MaKCHMallb-
HOM aMIUIUTY/Ibl CUTHAJa, U3MEPEHHOTr0 Ha pyHJaMEeHTe, K MaKCUMaJIbHOW aMILTUTYJE CUTHAjIa, U3MEPEH-
HOT'O Ha MMOBEPXHOCTHU I'PYHTA.

Hcnonp3yeTcst Takxke CeKTpasibHbIN KO3 (ULIMEHT repeayn, KOTOpbIi Oosiee 1eTalbHO MMO3BOJISET
U3ydaTh YCJIOBHS KOHTAaKTa MEXIy TPyHTOM U coopyxeHHeM. CHeKTpalbHbIi Ko3()uIMeHT nepenadu
OTpe/iesIieTCsl OTHOIIEHHWEM CIIEKTpa CUTHAJa Ha (PyHJAaMeHTe K CIEKTPY CUTHala Ha TPYHTE.

5 HACBIIIN

OOBIYHO KOHTPOJIb HaJl YIJIOTHEHHMEM HACHIIHBIX U HAMBIBHBIX TPYHTOB OCYILIECTBIISIFOT METOJAAMH 30H-
JMPOBAHUsI, 0TOOPOM P00 TPYHTA, IO KOTOPHIM OIPEIEIISETCS YCIOBHOE COMPOTUBIICHUE CTATHYECKOMY H JTH-
HAMHYECKOMY 30HJMPOBAHUIO, 00BEMHBIN BEC CyXOro rpyHTa, Kodddumuent yriotHeHus. [Ipu 3Tom ucnbiTa-
HUSI TPOBOJST B OTZEJIBHBIX TOUKAX, PACIPOCTPAHSS UX XapaKTEPUCTUKU IO BCEH ILJIOMIAAN YIUIOTHEHUS. 311ECh
HPUCYTCTBYET OIPE/IEIEHHbIN HE0CTaToK, 4To Mexxay Toukamu (10-20 m u Oosee), rpyHT He uccnenosal. Ceil-
CMHUYECKUI METO]I MO3BOJIUT MOIYYUTh HENPEPhIBHBIE XapaKTEPUCTUKU IO BCEW IUIOIIAAM, @ IPUMEHEHHUE B
KOMIUIEKCE C 30HIMPOBAHUEM IOJYYHTh HAHOOJIEE TOCTOBEPHBIC JaHHBIC 1O YIUIOTHEHHI0. OCOOSHHO 3TO ak-
TYaJIbHO ISl HACKIIHBIX TPYHTOBBIX OCHOBAHU. PU3NYECKON OCHOBOM CEMCMUYECKUX METOJIOB SIBIIIETCS 3aBU-
CHUMOCTb CKOPOCTEN YIPYTUX BOJH U UX 3aTyXaHUs OT IUIOTHOCTH I'PYHTA.

CelicMuuecKkre METO/bl OCHOBaHbl HA M3YyYEHUM PACIPOCTPAHEHUS B 3€MJISTHOM COOPYKEHHHU YIIPYTHX
BOJIH, BO30Y)KIaeMbIX UCKYCCTBEHHBIM ITYTEM C TOMOIIBIO OJMHOYHBIX YAAPHBIX UMITYJILCOB. 10 TaHHBIM M3-
MEpEHUH OIPEICISIFOT CKOPOCTH PACIIPOCTPAHCHUS CEHCMUIECKUX-TIPOIOTBHBIX VPC 1 monepednbix VSC BoH
U UX 3aTyXaHMs, KOTOpbIE MO3BOJISIIOT OLEHUTh CTENEHb YIUIOTHEHUS 3eMJISIHOTO coopyxkeHus. [Ipu koHTpose
KauyecTBa YIUIOTHEHHUSI 3€MJITHOTO COOPYKEHUsI CEMCMHUYECKHMHU METOJAMU CIIeTyeT MPUHSATh CXEMbl U3Mepe-
HUM, IOKa3aHHbIE HA pUCyHKe 11:

cxema 1
UCMOYHUK npueMHUK npueMHUK
/e 7
L 1 IL2
) T 1
cxema 2
UCMOYHUK npueMHUK
L
T

Cxema | — n3mepeHnue nonepeuHbix BosiH; CxeMa2 — u3MepeHHe NMPOI0JIbHBIX BOJIH.
Pucynok 11 — Cxema npoBeeHUsI N3MEPEHU.
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Bo30yxaeHue ynpyrux BOJH MPH CEHCMHYECKMX M3MEPEHUSX Ha MOBEPXHOCTH 3EMIITHOTO COOPY-
KEHUS CIEAYeT OCYIIECTBISATh TaMIepoM (MOJIOTOM) Maccoit 5-10 Kr ¢ MHEPUMOHHBIMH KOHTAaKTaMU WIIN
KOHYCHBIM yCTpOHCTBOM. B030yXk/1eHrEe MPOJ0IbHBIX BOJH IPOU3BOJIST FOPU3OHTAIBHBIM YAAPOM TEMIIe-
pa 10 CTeHKE YTiyOJIeHUs.

CelicmMuueckue U3MEpEeHHsl PU ONPEAeICHUH TUIOTHOCTH METOJOM MPOCBEUUBAHMSI BBITIOIHSIOT Cle-
naytonM o0pazoM. CelicMONPUEMHUK YCTaHABIMBAIOT HAa MOBEPXHOCTh MO cxeMme | WM Ha 3alaHHYIO T1y-
ouny mo cxeme 2 (cm. pucyHnok 11). Ha paccrosauu (L) mpou3BoaaT yaap oJHUM U3 YCTpOHCTB. B MOMeHT
yaapa BKJIFOYaeTCsl peructpaius curaanos. [lpu momornum npubopa GpuKcupyeTcst BpeMsi IPUX0/ia BOJIHBI IO
MEPBOMY BCTYIUICHUIO JJIsl IEPBOTO U BTOPOro ceiicMonprueMHuka. Onpeaensercss CKOpOCTH MPOIOJIbHBIX U
nornepeyHbIx BoJIH. Pu3nyeckue napameTpbl IPyHTa pacCUUTHIBAIOTCS 10 (popmynam (Tabmuua 1).

Tabmuia 1
BoipaxeHue yepes | BolpaxeHue yepes BripaxeHue
Ha:gﬁ:qousjtl’-:ne WHaeke CKOPOCTH ynpyrmx | Mogynb yNpyrocTh E |Yepes KOHCTaHTbI
BOJH, Vp, Vs M Koadp. MNMyaccoHa, u| Jlame, Gk
B Vo, M/ v E.__(-w) |4+26
' - |
NPOAonbHBIX BOMH i f Ve (1+u)1-24) V' o»
CkopocTb E 1 G
0GBEMHBIX Vs, MfC Vs S0 I—
nonepeYHbIX BOMH Vp 2(1+p) Ve
Moaynb yApyrocTu 2(3, 2 — 4y /) G(3%-2G)
tOHra E. kH/M? pk[%\]i E 1+ G)
25— V) '
KoathdouyueHT (V2 _ QVZ] 3
MyaccoHa M P 1 2(h + G)
Ai-v3)
Mogynb caBura A E
(BTOpan KoHcTaHTa | G, kH/M? PV, 2(1+ ) G
Jlame)
MepBas KoHCTaHTa ] 5 2 E ]
e pli-2v) -2
Moayne 2 h 2 E 2
BCECTOPOHHEro K Pl Vo ™3 Vs 3(1-2p) 3
ckaTua
OTHoweHue V. %’E 20— %+2G
CKOpOCTel ynpyrux | Vv, = | |
i BOI‘II‘:": i v, ) V(1-2p) V G
MMoTHOCTL rPyHTA 2, )
Py p.m ' p=é, v- YAENbHbIA Bec, kH/M; g — yckopeHue, m/c”,

I[J'ISI IECYaHbIX HaCHIICH A1 OonNpEACIICHUA TIJIOTHOCTU MOKHO BOCIIOJB30BATHECA SMIIMPUYCCKUMUA

3aBUCHUMOCTSIMU (Tabnuua 2).

Ta6numa 2
MeTtog B KoppenauyroHHoe OBnacTe NpUMEHEHMA
n3mepeHnii WA rPyHTOB YpaBHeHWe W, % Ky Pd, riem®
- MecoK Menkui, pg=0.00077 Vpc+1.50 2-10 | 0,90-1,00 | 1,55-1,85
cpegHen KpymHoCTH,
Heckmm KpYMHBIIA, pa=0,002 Vsc+1,44
rpaBennucTbli 2-10 0,90-1,00 | 1,55-1,85
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