ДОДАТОК А

[image: image1.png]. O0’€eKT IOCIIKEHHS — METO/IN BU3HAYEHHS BiJICTaHi JI0 00’ €KTa MOOUTHHIMH POOOTaMH.
. IpemmeT nocmipkeHAS — OE3KOHTAKTHI METOM BI3HAYECHHS BIJICTaHi 70 00’ €KTa.

e Mera MmaricTepchbkoi poOOTH: 3aCTOCYBaTH KOMICHCAIIITHII METOJ BUMIPIOBaHHS (pa30BOTO 3CYBY B Ja3epHIX

JTaNIeKOMipaXx.
. MeTomu TOCTIDKEHHS: TEOPSTUIHHHN aHai3.

. VYV poboTi TpoBeeHO: OIS ICHYIOYMX METO/iB BH3HAYEHHS BiJcTaHI 70 00’€KTa, aHami3 Oe3KOHTaKTHHX
METO/IiB BI3HAYEHHS BIJICTaHI /10 00’€KTa, 00IpyHTyBaHHS BHOOPY O€3KOHTAKTHHX METOIB /U MOOLTFHIX POOOTIB,
JOCTI/DKEHHS JIa3epHOTO METOJy BU3HAYCHHS BiJICTaHI 10 06’€KTa Ta 3aCTOCYBaHHS KOMIICHCAIIITHOIO METOMY

BHMIpIOBaHHS ()a30BOTO 3CYBY B JIa3€PHUX JaJeKOMipax JUIsl IOHIKCHHS ITIOXHOKY BIMiPIOBaHHS.

e Pesynpratu: mpoBeleHHI pO3paxyHOK MOXMOKM BUMIpIOBAaHHS BIJCTaHI, 3aCTOCYBAaHHS KOMIICHCAIIITHOTO
METOJTy BUMIpIOBaHHS (pa30BOTO 3CYBY B JIa3epHOMY JaleKOMIpOBi 1o 3a0e3meuye HeoOXimHUN (a3oBuil 3cyB mpu
3MiHI YaCTOTH MOJYJISIIIi, Ta€ MOKIIABICTD JTOCSITTH 33J]aHOI TOYHOCTI BUMIipIOBaHHS BiJICTaHi.

 Tamy3p BUKOpHCTaHHS — pOOOTOTEXHIKA.




[image: image2.png]Orsi ICHYIOYMX METO/IIB BU3HAUCHHSI BIJICTaHI 10 00’ €KTa

3a IpUHITUTIOM B3a€MOI1 3 00’ €KTOM

KoHnTakTH1 beskonTakTH1
KonTtakTHmIT MeTO 3acCHOBaHUII Ha TOMY, BeskonTakTHUIT MeTOI 3aCHOBAaHUII HAa TOMY,
[0 YYTIMBHUI €IeMEHT IpIIaxy IPHBOJUTHCS 0 YyTJIMBHUI JIEMEHT IIPIJIa Ty He HaBOAUTHCS

B KOHTAaKT 3 00'€KTOM BHMIpIOBaHHSI. B KOHTAKT 3 00'€KTOM BHMipIOBaHHSI.
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3a MPUHITUTIOM JTiT

AKTHBHI
* 3BYKOBI JIaJICKOMIpH .
* CBITJIOBI JTaJICKOMipH
* JlazepHi JanekoMipH Ta iH .

TTacuBHi

JlasiekoMipH, SIKi BUKOPUCTOBYIOTh
ONITHYHHH TTapajakc

JlanekoMipH, III0 BUKOPHCTOBYIOTh
3icTaBIIeHHS 00'€KTa 31 3pa3koM Ta 1H




[image: image4.png][Ipuctpoi Ta MeToIH, K1 3A1MCHIOIOTH OE3KOHTAKTHI METOIN BUMIPIOBAaHHS

1. IndppadepBoHMT METOT

JaHuit cioci6 BUMipIOBaHHS BiICTaHI 3aCHOBaHHIH Ha TPiaHTyIISIIIL.

CaimnoBuit iMmynsc [Y nianasony (nomxuna xBuii 850 HM

+ 70 HM) BHIPOMIHIOETBCS 1 BiIOHBaeTbCs Haszax Bif

P2 e——
\ mepemkoqu. Bincrane m0 00'ekTa BH3HAYa€TBCS 3a KyTOM
AN
\ [IOBEPHYTOTO CHTHAILY.
Pl e \ PHY :
\
AN N\ JlaTunk Mae cremianpHUH iH(padepBOHHI 00'€KTHB, SKUH
i N
npuiiMae Binbutuii npominp Ha II3C-marpuiro. Ha ocHoBi
v2 " OaHHX i€l MarpuIli, BH3HAYAECTBCS KyT BiIOOpa)keHHs
0O — .
LED 80 [OBEPHYTOTO  NPOMEHS, SIKHH  BHKODHCTOBYETBCS IS

IIOATBIIIOTO PO3PAaXYHKY HaIbHOCTI.

Henomnixu: MaroTh nepexn codoro «MepTBy 30HY» BenunuuHoro 10-30 cm
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2. YnbTpa3ByKOBHM METOJ

VIBTpa3ByKOBI  JNAJIEKOMIpH  JHIOTH 33 IPUHIUIOM
exoJioTa: MPHUCTPIi MOCHIae 3BYKOBI XBHWII, BJIOBIIOE IX
BiJoOpakeHHS BiJ 00'ekTa 1 (pikcye Hac MOBepHEHHS, 3a
JIOIOMOTOI0 ~ SIKOTO  [IOTIM,  3HAI0OYM  IIBHJKICTB

IIPOXOIPKCHH S 3ByKOBO.1. XBHIIL Hgepe3 cepeaOBHUIIIC, MOXKHA

OOYHCIUTH BiJICTaHb

Henomniku: 00'eKT MOBHHEH OyTH JOCTATHBO BEJIHKUM, 1100 MYYOK 3ByKOBUX XBHIJIb BiZIOMBCS Bill HHOTO,
JIesTKi MaTepialil MaloTh BIACTHBICTH MMOCIABIIOBATH 3BYK, TOMY pe3ylIbTaT BUMIPIOBaHb Oy/e CIOTBOPEHMUI
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3. Jlazepuuii MeTof

* ImmynbcHuil (3acHOBaHHUIT Ha BUMIPIOBaHHI Yacy IPOXOAY

*  JIa3epHOTO IMITYJIBCY BiJl BUMipPIOBAJIBHOTO HPHIIALY 0

* IEBHOI METH i Ha3ax)

*  ®dazoBuil (1a3ep mpalroe B 6e3repepBHOMY PEXKUMI,

* aJie HOro BUIIPOMIHIOBAHHSI HiIIA€THCS aMILTITYTHOT

*  MOZYJIALII CHTHAJIOM IIEBHOI YacToTH (3a3Bu4aii Menire S00MI ). )

Henoniku: mina




[image: image7.png]IMITyTbCHMI TTa3epHA TaieKoMip

e IMIyabcHUI TaeKoMip - e IPHCTPIi, IO CKIIAIAE€ThCS 3
IMITYJIbCHOTO JIa3epa 1 IeTeKTopa BUIIPOMiHIOBaHHS. BincTans
MDXK JTa3epoM i 06'eKTOM MOXKHA po3paxyBaTH, 3HAFOUH Jac
PyXy iMITynbCy 10 BiOuBadva i Ha3as i MIBUAKICTH CBIiTIA.

ImmmynbcHi a3epHi qanekoMipH MOXHA 3aCTOCOBYBAaTH JULS

EG-LRF

BUMIpPIOBAHHS BEIUKHX BiJICTaHel, TaK SK IMITYIIbC MOXKHA Apvificsiatit tazexorip EG-LRF

BHATH 3 OUIBIIOIO TIOTYXXHICTIO 200 MEHIIOIO ITOTY)KHICTIO,

TaKOXK IMITYJIbCHI aJIeKOMIpH MalOTh BEIHUKY CKPHTHICTB, TaK A a

TloGyToBHif TaTeKoMip

KTD-2-2

SIK BiH BKIIFOYA€ThCS TUIBKH Ha Jac IMITyIbey. IMmynbcHi Apificska zatexoxip 1126

. .y . ifchKii ip KTD-2-2
JAJIEKOMipH YacTO BUKOPHCTOBYIOThCS Y BIHCHKOBHX IUISX, & APNIHCHRIR TATEKOMP

TaKoXK IpHU ckiIaganHi 3D kapT MicieBoCTi.




[image: image8.png]OyHKITIOHATBHA CXEMa JIA3ePHOTO IMITYIIbCHOTO JIaJieKoMipa

LIap NpocTopy
(cepeposyme





[image: image9.png]da30BHif Ta3epHAN TaIEKOMIp

* (Da30Bi Ja3epHi JAICKOMIpU Ha KOPOTKHI MIPOMIKOK
Yacy MiJCBIYYIOTh 00'€KT 3 Pi3HOI0 MOIYJIBOBAHOL
YacTOTOIO 1 [0 3pYIICHHIO (ha3H PO3PaxOBYIOTh BiACTaHb
1o 1iti. Bonn He MatoTh BOynoBaHoOro TaiiMepa, ToMy
JeIIeBIIIe, alle MAOTh MEHIITy JaIbHICTh 3aCTOCYBAaHHS

(o 1 kM) i ToMy 3a3BH4Yail BHKOPHCTOBYIOTHCS B

1mo0OyTOBUX IIJISIX 200 B BiifchkoBUX mpuiinax. ®a3oBi

——
JaJICKOM1pH 3a3BHYall BUKOPHUCTOBYIOTBHCSA B TCXHIYHUX

obnacTsIX ISl BUMIpIOBaHHS BiIHOCHHX BiZlcTaHeil. READ
Bonu BurinHi 3 6ararbox IpHYHH, O-TIEpIIe, IPOCTOTa

BHKOPUCTAaHHS, I[IO-APYyIe, BUCOKa TO‘-IHiCTI), a TaKoOX

e(eKTUBHICTh




[image: image10.png]OyHKIIIOHATbHA CXeMa JIa3epHoro (pa3oBoro jajaeKoMipa





[image: image11.png]OynKITiOHATBHA cXeMa IIUPPOBOTo (pa3oBOro eTeKTopa

Mozyas HakomH4aeHHA HopMyBaHHS

CHrHan Y OOG9HCIeHHS.
yHKii arcsin(x)

OmnopHHit
CHTHAT
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Ilepepasamna Lindposini npouecop
ONTITIHA CHCTEMA - -y

Tpisvamsa
onminMa cicTeMa





[image: image13.png]3acTocyBaHHS KOMIICHCAIITHOTO METOTy BUMIPIOBaHHS ()a30BOTO 3CYBY B JIa3epHUX JaJieKOMipax

Bixgcrans 10 06'exra:
Lx =cC (pX(4T[fM)_1

Tloxubka BIMIpIOBaHHS BiICTaHI 3aJIeKUTh Bi IOXHOKH
BHMIipIOBaHHS (pa30BOro 3CyBYy Ay
— -1
ALx - CA(PX (4”fm)

BuzHaueHHS 110XHOKH, 00yMOBIEHOI HeCTaOLIPHICTIO 9aCTOTH

MOZYIISIIT
10Ly/0fl = co(4mfi) ™
moxn6ka (ALy) ;. Tipmitme BHIITAN
(ALY, = cp(4nfD)T'Af,
Maxkcnvansie saaqerns (ALy) - Gyme mpu

@y =21
(ALY, = cDAfy

Jlns BusHa4eHHS Af, CKOPHCTaEMOCS ACIIOPTHIMH JAHIMH Ha
TUIIOBHI KBapI[OBUIl TeHEPATOpP 3 HOMIHAIIBHOIO 9aCTOTOO
reHepariii fMHOM = 50MTI'1 (manpuxiag, YI'K45-I1-50,0M),
BIJITOBIZHO /10 SIKHX B 1HTepBaili pobounx Temieparyp (25+15)C°
BIJJHOCHE BIIXHJICHHS 9aCTOTH Sf = 1075. 3Bigcn

Afy = fupon * ?{ =50-10">MTIy

(ALX)fM = mSO -107° = 0,03MM

CydacHi 1u¢poBi (pa3oMeTpH IpHU X BUKOPUCTAHHI

B CXeMi JlaJiekoMipa MOXKyTh 3a0e31edyBaTi BUMip
3cyBy (a3 IpHU IEBHOMY BiIHOIIICHHI CUTHAJI-IITYM Ha
BUXOMI (poTompHiiMaua 3 Hoxu6koro mopsuky 0,1°.

Tak, HanpUKJIaJ, IIPH YaCTOTI MOAYJIALLIL, IO JOPIBHIOE
50 MI', moxubka BUMipIOBaHHS BiJICTaHi, SIKy BHOCHTB
(ha30BUMIPIOBATEHIM IIPUCTPOEM, BimmoBinHo 110 (3.3)
nopiBHioe (AL,)pp= 0,8 MM.

[1izBUIIEHHS YacTOTH MOIY/ISLIT f;, UL 3MEHIICHHS
(ALy) op He € epeKTHBHUM, OCKLUIBKH B IIbOMY BHITQJKY
30UIBIIY€ETHCS piBEHB IPOOOBUX LIYMiB Ha BHXOI1

¢oTonpuiimaya.




[image: image14.png]CrpykTypHa cxeMa (a30BOT0 JIa3epHOro JaleKoMipa

®Da30BHI 3CyB JOPIBHIOE
Pop = 2mC 1 Lof s

3HayeHHs BUMIPIOBaHO]I BiJICTaHi
L= Lofu1(2fm)1

CkJ1aoBa HOXHUOKY BUMIpPIOBaHHS

AL. = L06L0fM1 —
i 25fM
=9000- 0,68+ 1075 - >~ 0,01Mm
2:50,0
Tloxubka 3ymMoBICHA HECTAOUIBHICTIO YaCTOTH

MOZYJISIIT
ALY = Lofu1 RF2)71Af, ~ 0,015 MM
TloxuOku BUMipIOBaHHS BiJCTaHi
Lo fu1 -8, 9000-16,5-1075
2f,, - 2-50,0
~ 0,015 MM
Pesynpryroua moxubka
(ALy)y = AL, + ALY + ALy= 0,04 MM

ALy=





[image: image15.png]B CHOBKHU

B poboTi po3misAHyTi BE3KOHTAKTHI METOAM BU3HAUYEHHA BifCTaHi 40 06’eKTa MpPU LIbOMY 33 TEXHIYHUM 3aBAAHHAM TOUHICI BUMIPIOBaHHA BiACTaHi NoBUHHA ByTn
(0,1...0,5 Mmm), yacToTa MOAYNALLT CBITIOBOrO BUNPOMIHIOBAHHA LLO HAMNPaBAAETLCA Ha KOHTPO/IbOBaHMIA 06'eKT (25...50 MIy).

B nepLuomy po3Zii AMNNOMHOrO NPOEKTY NPOBEAEHWUI OMNAA, iICHYIOUUX METOAIB Ta MPUCTPOIB A/1A BUSHAUYEHHA BiACTaHi 40 06’eKTa. BU3HaumMAW, WO JaneKomipHi
NPUCTPOT AINATLCA Ha 2 TUMU: aKTUBHI | NACcUBHI. [l0 aKTUBHUX SANEKOMIPIB BiIHOCATb: 3BYKOBUIA AaNEKOMIp, CBITNOBUIA faNeKoMip, 1asepHi AaseKoMipy i
[aneKoMipu iHLIMX KOHCTPYKLIK. [lo NacuBHUX JaNeKOMIpiB BiAHOCATb: AaNeKOMIpK, AKI BUKOPUCTOBYIOTb ONTUYHMIA NapanakKc, JaNeKoMip, Lo BUKOPUCTOBYIOTL
3icTaBneHHA 06'eKTa AKOTOCh 3Pa3KOM i AaNEKOMIPU IHLLIMX KOHCTPYKLIN. Ta pO3rIAHYAM Taki faneKomipu, AK: paaioaanekomip (nitakosi pagioganekomipu,
reoAesunuHi pagiosanekomipu, 3eHiTHI Ta NPULINbHI paaioaanekomipu), nasepHi AaneKomipyu, CBITIOBI AaNeKOMIpU Ta eNEKTPOONTUYHMIA AaNEKOMIp.
MpoBenu aHani3 6e3KOHTaKTHUX METOAB BU3HAUYEHHA BifCTaHi A0 06’eKTa Ta 0BrpyHTYBaNM aKTyanbHIiCTb BUKOpUCTaHHA BMBB B poboTax y Hall yac. PosrnaHyiu
OCHOBHi 6E3KOHTaKTHi METOAM BUMIpIOBaHHA BiACTaHi. MPUCTPOI Ta METOAM, AKI 3A4INCHIOITL GE3KOHTAKTHI METOZ BUMIPIOBAHHA PO3AIIMAM Ha TPU TPYMK: NasepHi,
iHppauepBoHi Ta y/IbTPa3ByKOBI.
3pobunn BUCHOBKM, LLIO NOPIBHABLLM TPU METOAM BUMIPIOBaHHA BiACTaHi, BUAINWAM B, AKI HAM NiAXOAATb: NasepHWit | yibTpasByKoBUid. IHppayepBoHi Aanekomipn
He MiAXoAATb AN1A BUPILLEHHA Haloi 3a4a4i Yepes HaABHICTb KCAIMNOi 30HUY.
ICTOTHUM HeZ0NIKOM Na3epHUX AaNeKOMIpiB € iX LiHa: Maiie B 10 pasis BULLE, HiXK Yy yNbTPa3BYKOBUX JaNeKOMIpiB. A HEIONIK yNIbTPa3BYKOBOTO B TOMY, LLIO MOXYTb
BUHWKHYTU TPYAHOLL NPU BUSHAYEHHI BiACTaHi [0 TOHKMUX 06’€eKTiB. [0N10BHOIO NepeBarolo BUMiptoBaHHA BiACTaHi 3a JONOMOroo Nasepis — Aa/bHICTb.. /lasepn
MOYTb BYTU BUKOPUCTaHI NpU pisHUX BE3KOHTAKTHUX cnocobax BUMiptoBaHHA BiACTaHel abo 3cyBiB, WO Ay¥Ke aKTyaNbHO Ha TenepillHiii yac.

[Jpyruii posain 6yno cnpAMoBaHO Ha OTNAZ, 1a3ePHOTo MeTOAY BU3HAUYeHHA BiACTaHi Ta TEXHONOTIN. B Xo4i aHanisy NpUALIAK A0 HACTYMHWUX BUCHOBKIB, WO
iMNYyNbCHUIA Na3epHUIt METO, MOXKHa 3aCTOCOBYBATH [/1A BUMIPIOBAaHHA BEMKMX BiACTaHel, TOMy HaluacTille Lieil MeToz, BUKOPUCTOBYETLCA B BIACLKOBI cnpasi.

Ane Haibinblue nigiiwos ¢pasosuii NasepHUt MeTo4 TOMY, LLO BUTAHILKIA BiH 3 6araTboX NPUYMH: NPOCTOTA, BUCOKA TOUHICTb Ta €EKTUBHICTb.

B TpeTboMy p0o3/iNi BUSHAUYEHO OCHOBHI AKepena Noxubku BUMiptoBaHHA Gpa3oBUX 1a3epHUX AaneKomipiB. A NiABULLEHHA TOUHOCTI JaneKomipa 3anponoHOBaHO
3acTocyBaTH KOMMeHcaLiiHWI BUMip $pa3oBoro 3cyBy, NPOMOPLIHOTO BUMIPIOBaHiii BiacTaHi. Mpy LIbOMY B AKOCTi BUCOKOTOUHOTO dasoobepTaya BUKOpUCTaHa
KanibpoBaHa CBIT/IOBONIOKOHHA /liHiA, Lo 3abe3nevye HeobXiAHWMIA $pa3oBUiA 3cyB NPy 3MiHI YacTOT mogynAuiil. PospobneHa BignoBiAHa CTPYKTYpHa cxema
dasoBoro ganekomipa i onucaHa ii pobota. MpoBeAeHO OLHKY TOYHOCTI 3aNpPONOHOBAHOTO AaNeKOMIpa, Lo NiATBEPAKYE eGEKTUBHICTL 3aCTOCOBAHOTO METOAY
BUMiptoBaHHA $pa3oBoro scysy.

AIK NOKasanu pesynbTaTv NPOBEAEHOrO PO3pPaxyHKy NOXMBKM BUMiptOBaHHA BiACTaHi, 3aCTOCYBaHHA KOMMNEHCALAHOTO MeToAy BUMIpioBaHHA $ha3oBoro scysy B
NasepHOMY AaneKomipoBi 3 BUKOPUCTAHHAM BUCOKOTOUHOTO dasoobepTaya y BUMNAL] KanibpoBaHOI CBITNOBONOKOHHOI NiHil, Lo 3abe3neuye HeobXiaHW pasosuit
3CYB NP 3MiHi 4aCTOTVU MOAYNALLT, L€ MOKAMBICTb JOCAITU 3a4aHOT TOYHOCTI BUMIptoBaHHsA BigcTaHi (0,1...0,5 mm). Mpu LbOMY 3aCTOCYBaHHA WOAO HWU3bKOT
4acToTV MoAyNALLiT CBITI0BOTO BUMPOMIHIOBaHHA (25...50 ML), Lo HanpaBNAETbCA Ha KOHTPO/IbOBAHWI 06'€KT, [03BO/IAE 3HU3UTU IHTEHCUBHICTL APOBOBKX WYMiB
doTonpuitmaya i TUM CaMUM 3MEHLIUTU BUNAAKOBY NOXMBKY BUMiptOBaHHA BiACTaHi, 06yMOBAEHY iX BNIMBOM. Y LibOMY BUMAAKY NiABULLYETHCA HE TiINbKM TOYHICT
BM3HAUEHHA BiACTaHi, ane i WBMAKOAIO AaneKomipa 3a PaxyHOK 3MEHLLIEHHA Yacy ycepeJHEHHA Pe3yNbTaTiB OKPEMUX BUMIPIOBaHb.
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