[MPAKTUYECKOE 3AHATUE Nel
OnpenesneHue MPOYHOCTH 0€TOHA METOIAMH HePa3pyLIAOIIEro KOHTPOJIS

Heab padoTbl: MPakTUYECKOE H3YYECHHE YJIbTPa3BYKOBOIO M MEXAHUYECKHUX
METOJI0OB KOHTPOJISI MPOYHOCTH OETOHA Ha CHKAaTHE.

1.1. O0mue cBeneHus

1.1.1. YabTpa3ByKOBOH MMITYJIbCHBIH METO/

Meron OCHOBaH Ha CBSI3M MEXKAY CKOpPOCThIO (») pacmpocTpaHEHUs
yIbTpa3BykoBbIx kosiebanuii (Y3K) B 6etone u ero npounocteio (fc). TexHuueckue
XapaKTEPUCTUKU TPUMEHSEMBIX [UJIi JIaHHOTO MeTojJa NpHOOPOB  JOJIKHBI
oOecreunBaTh MPENEIbHYI0 OCHOBHYIO MOTPEIIHOCTh H3MepeHus BpeMeHu ()
pacnpoctpanenus Y3K, He mnpeBbimaronryto 3Hauenue 4 = +(0,01t+0,1), wmxc.
[TorpemHocTh M3MepeHUs Oa3bl MPO3BYYMBAHUS HAa OOpaslax M KOHCTPYKLHSIX HE
noJpkHa npeseimars +£0,5%.

JUis u3MepeHus: BpEMEHM paclpoCTpaHEHMs YIbTpa3Byka B oOpasuax M
KOHCTPYKUHUSAX  TPUMEHSIOT  CIOCOOBIl  CKBO3HOTO  WJIM  IOBEPXHOCTHOTO
npo3ByunBaHus. BriOop crnocoba Mmpo3BydHMBaHMS ONPEAENAETCS B 3aBUCUMOCTU OT
KOHCTPYKTHUBHBIX OCOOCHHOCTEN U3EIINN.

[Ipu wu3mepeHun BpemeHH pacnpocTpaHeHuss Y3K cmoco6oM CKBO3HOTO
IIPO3BYYHBAHUSA YIIBTPa3BYKOBBIE npeodpazoBaTeIu YCTaHaBIUBAOT C
IPOTUBOMOJIOXKHBIX CTOpoH wu3aenusa (puc. 1.1, a). CKOpOCTh BBIYMCISAIOT IO
pe3yapTaraM HM3MEpEeHMs BpeMeHM pacnpoctpaHeHuss Y3K u paccTosstHus Mexay
IIEHTpaMH YCTaHOBKH MpeoOpazoBaresneii (0aza npo3BydurBaHus) mo Gopmyiie:

9:%-103, (1.1)

riae L - 6a3a mpo3BydnBaHus, MM;

t - Bpems pacnpoctpanenus Y 3K, MKc.

[Ipu u3mepenusix Bpemenu pacrnpoctpanenus Y 3K crocoOom moBepXHOCTHOTO
PO3BYYHMBAHUS MPeoOpa3oBaTeNy yCTAHABIMBAIOT Ha MOCTOSIHHOW 0Oa3e, BeIMYMHA
KOTOpO# AomkHa ObITh B ipenenax 150...400 mwm (puc. 1.1, 6).

B 30He KOHTaKTa yJIbTpa3BYKOBBIX IIPeoOpa3oBarTesieii ¢ MOBEPXHOCThIO OETOHA
HE JIOJDKHO OBITh PAKOBMH M BO3YIIHBIX MOp IIyOMHOHN Ooijiee 3 MM U JTUaMETpOM
Oonee 6 MM, a Takke TPEIIMH U HAIUIBIBOB. [ oOecrnieueHns HaJle)KHOTO KOHTaKTa
MEXIy OETOHOM M pabOYMMM TOBEPXHOCTSIMH YILTPA3BYKOBBIX MpeoOpa3zoBaTeiei
JIOJKHBI TIPUMEHSITHCS BSI3KME MaTepuaibl (CONMUIO0J, TEXHUUYECKUM Ba3eluH U T.II.)
WJIU DJIACTUYHBIE MPOKIIAJIKU TOJIIIUHON 2..3 MM.



Jlist ompeneneHuss MPOYHOCTH O€TOHAa B KOHCTPYKIUSX MPEeaBAPUTENIHLHO
YCTaHABJIMBAIOT I'PATyHUPOBOYHBIE 3aBUCUMOCTH:

«CKOPOCTh - TPOYHOCTH» — TIPU TPUMEHEHUU CMocoda CKBO3HOTO
NpPO3BYyYHMBaHUS, JUOO «BpeMs - MPOYHOCTbB» — IMpPU MPUMEHEHUH CIOco0a
MIOBEPXHOCTHOT'O MPO3BYYMBAHHUS.

Puc. 1.1. CiocoObI ckBO3HOTO (a) U TOBEPXHOCTHOTO (0) MPO3BYUNBAHUS U3 ICITHIA:
1,2 — Touku ycTaHOBKHM IpeoOpazoBateneii; L — 06a3a npo3ByuynBaHusl.

1.1.2. MexaHu4ecKkre MeTOIbI HEPa3pyIIAOIIEr0 KOHTPOJIA

[IpoyHocTs O€TOHAa ONpPENENSAIOT MO MPEABAPUTEIBHO YCTAHOBJICHHBIM
TPaaydpOBOYHBIM 3aBUCUMOCTSAM MEXIy MPOYHOCTHIO OETOHHBIX OO0pa3loB H
KOCBEHHBIMH XapaKTePUCTHKaM TPOYHOCTH. B 3aBHCUMOCTH OT MTPHUMEHSIEMOTO
METO0/1a KOCBEHHBIMHU XapaKTEPUCTUKAMU MPOYHOCTHU SIBIISIOTCS:

® 3HAUEHUE YCUJIMS MECTHOrO pa3pylleHUsi OeTOHa NIpU BBIPHIBE U3 HETO
aHKEPHOT'0 YCTPOMCTBA (METOJI OTPBIBA CO CKAJILIBAHUEM );

® 3HAYCHHUE YCHUIIMS, HEOOXOIMMOTO JIJIsl CKAJIbIBAaHUS y4acTKa OeToHa Ha pedpe
KOHCTPYKIUU (METO]I CKaJIbIBaHUs pedpa);

e [apaMeTp yJapHOTO UMITYJIbca (METOI yIapHOTO UMITYJIBCA).

MexaHndeckue METOIbI Hepa3pyIIarollero KOHTPOJS, paccMaTpUBaeMble B
JAaHHOM paboTe, ciaeayeT BbIOMpaTh coraacHo Tadm. 1.1.

Tabauya 1.1.
PexoMeHnyeMble quana3oHbl IPOYHOCTH OCTOHA JUTS TPUMEHEHHSI METOJIOB UCTIBITAHUS
HanmeHnoBaHme MeToa [IpenenbHble 3HaUECHUS MPOYHOCTH OeToHa, MIla
OTpbIB CO CKaJIbIBAHUEM 5-100
CkaseiBaHme pedpa 10-70

VY napHbIif UMITyIIbC 10-70




HpI/I60pI>I, NpE€AHAa3HAUYCHHBIC IJIs1 OIPCACIICHHUA KOCBCHHBIX XapaKTCPHCTHUK,

JIOJDKHBI OTBEYATh OOITUM TPeOOBAaHUSIM, MPUBEAEHHBIM B Ta0. 1.2.

Tabnuya 1.2.

Tpebyemble TEXHUUECKUE XapaKTEPUCTHKH I MPUOOPOB MEXaHUUECKUX
METOA0B KOHTPOJISA

HaunmMenoBanue xapakTepUCTHK
puoOpOB

XapakTepucTuka npudbopoB AJis MeToaa

OTpBIB cO
CKaJIbIBAHHEM

CkaJjpIBaHuEe
pebpa

VY napHoro
HMITYJIbCa

Jloryck HepreHANKYIIPHOCTH TIpU
MPUJIOKCHUN HArpy3KH Ha BBICOTE
100MM, MM

4

Dueprus ynapa, J>x, He MmeHee

0,02

CKOpOCTh  YBEIIMYCHUS HATPY3KH,
kH/c

1,5-3,0

0,5-1,5

[TorpemHocTh U3MEpPEHUS HArpy3Ku
OT U3MEPSAEMOU Harpy3ku, %, He
Ooltee

Yucno ucnpITaHUM HAa OJHOM YYaCTKE, pACCTOSTHUE MEXKY MECTAaMU UCIIBITAHUN
Ha y4acCTKe M OT Kpasg KOHCTPYKIMHU, TOJIIMHA KOHCTPYKIIMU HA y4aCTKE MCIIBITAHUS
JIOJKHBI OBITH HE MEHBIIIE 3HAYCHUM, MPUBEACHHBIX B Ta0J. 1.3.

Tabauya 1.3.

TpeGoBaHUsI K KOJTMYECTBY U3MEPEHHUM HAa YIaCTKE U BEIOOPY PACIIOJIOKEHUS
MECT HWCHBITaHUI

Paccrosiane ot
Yucno Paccrosinue Kpast Tonmuua
Hanmenosanue .
HCIBITAaHUI Ha MEXIy MECTaMU | KOHCTPYKIIHH JIO KOHCTPYKIIUH,
METOoaa o
y4acTke HCIBITAHUH, MM MecTa MM
HACIBITAHUSA, MM
YnBoeHHas
OTpsIB cO 1 5 rny6uH 150 riyouHa
CKaJIBIBAHUEM BBHIPHIBA YCTaHOBKH
aHKepa
CxansiBaHuE
2 200 - 170
pebpa
Y napHbIi
P 10 15 50 50
UMITYJTBC

MeTtoa OTpBIBA CO CKAJIBIBAHUEM
B Metone pekomeHyeTcsl UCMOJb30BaTh CTaHAAPTHBIE aHKEPHBIE YCTPOWCTBA
tunioB [, II, III (Puc. 1.2). Jlomyckaercss HNPUMEHSTh TaKXe IPYrue AaHKEpPHbIE



YCTpOﬁCTBa, I‘JIY6I/IHa 3aJICJIKU KOTOPBIX JOJIDKHA OBITh HEC MEHEE MAaKCHUMAaJILHOT'O
pa3Mepa KPYImHOro 3ar0JIHUTCIIA OeTOHa UCHIBITEIBAaEMOM KOHCTPYKIHUHU.
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Puc. 1.2. CrangapTHble TUIIBI aHKEPHBIX YCTPOUCTB:
a) —tur |, 6) — tum I, B) — Tum |11,
1 - nsiTa, 2 — cTepKeHb, 3 — CerMeHTHBIE MEKH, 4- Pa3KUMHON KOHYC.

Tabruya 1.4.
I'myOvHa 3a0e/IKi aHKEPHBIX YCTPOKCTB

. ['myOuHa 3a7e/IKi aHKEPHBIX YCTPOUCTB, MM
Tun ankepHOro ycTpoicTBa
pabouas h nostHas h'
I 35; 48 37; 50
I 30; 48 37; 55
Il 35 42

OTpbIB  aHKEPHOTO YCTPOWCTBA OCYHIECTBIIACTCSA IUIABHO BO3PACTAIOIIUM
ycwimeMm co ckopocthio 1.5...3.0 xH/c, co3maBaeMbIM TuApaBIUYECKUM MpeECC-
nacocamu ['TTHC-4 (Puc. 1.3) wnu I'TIHB-5 (Puc. 1.4).

!




Puc. 1.3. IIpecc-nacoc tuma I'TIHC-4:
1 — ucnbITEIBacMast KOHCTPYKIS, 2 — CKaTbIBaeMbIii 0eToH, 3 — yerporictBo YPC, 4 —iputop [TIHC-4
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Puc. 1.4. IIpecc-nacoc tuna I'TIHB-5:
1 —rosnoBka aHkepa, 2 —3axBar, 3, 6 — THAPOLMIIMH/PBL, 4 — MAHOMETP, 5 — pyuKa, 7 — OHOpbI

Hcnibrranust mpoBOJATCS B CICAYIOIICH MTOCIIEI0BATEIEHOCTH:

- B UCHBITBIBAEMON KOHCTPYKIMHU YCTaHABJIMBAETCSI AHKEPHOE YCTPOMCTBO Ha
TTyOHHY, 3aBUCSIIYIO OT €T0 TUIIA U TIPEATIONIaraeMoi MPOYHOCTH OETOHA;

- TUJPABIIMYECKUH MPECC-HACOC COCJIMHSIOT C AaHKEPHBIM YCTPOMCTBOM U IJIABHO
YBEJIMYMBAIOT HATPY3KY JI0 YCUJIHSI BBHIPHIBA,;

- (DUKCUPYIOT TOKa3aHWs CHJIOM3MEPHUTENsl TMpuOopa MW TIIyOMHY BBIPHIBA C
TOYHOCTBIO HE MEHEEe 1MM.

Ecmu nHamOonmpmmii ¥ HaWMEHBIIMK pa3Mephl BBIPBAHHOM dYacTH OETOHa OT
AHKEPHOTO yYCTPOMCTBA [0 TPAHUL] PA3pPYLIEHUS MO TMOBEPXHOCTU KOHCTPYKIIMH
OTJIMYAIOTCs O0JIee YeM B JIBa pa3a, a TAK)KE €CJIM ITyOrHa BBIPHIBA OTIIMYAETCS OT MITyOUHBI



3a/IEJIK aHKEPHBIX YCTPOUCTB Oosiee ueM Ha 5%, TO pe3ysbTaThl UCTIBITAHUH JJOITYCKaeTCsl
YUUTBIBAaTh TOJIBKO /U1l OPUEHTUPOBOYHOM OLIEHKH IIPOYHOCTH OETOHA.

JI71st MeTOZIa OTPBIBA CO CKAIBIBAHUEM, IIPH UCTIOJIb30BAHUM CTAHIAPTHBIX AHKEPHBIX
YCTPOWCTB, MPOYHOCTH OETOHA BBIYUCIIAETCS 110 TPaIyHPOBOYHON 3aBUCHMOCTH:

fe=mi-mz-P (12)

rae Mi - Ko3((UUMEHT, yYUTHIBAIOIIMA MaKCUMabHBIA pa3Mep KpPYIHOIO
3aIlOJIHUTENS B 30HE BBIPHIBA M IPUHUMAEMBIH paBHBIM | Ipu KpyNHOCTH MeHee SOMM
u 1,1 npu kpynHoctu 50 MM u Oornee;

My - K03 PUIMEHT TPOMOPIIUOHATEHOCTH, ONpeAesieMblid cornacHo Tadm. 1.5
JUIs mepexona oT ycuius BeipbiBa (KH) k mpounoctu 6etona (Mlla);

P — ycumue BbIpbIBa aHKEPHOTO ycTpoiicTsa, kKH.

Tabnuya 1.5.
3naueHus KodPpuIeHTa my
I'myOuna 3navyeHus ko3 dunmenra
VYcnosue Tun [Ipenmonaraemas 3aIEJKU M2 1y1st 6eToHa
TBEpACHUS AQHKEPHOT'0 MIPOYHOCTh AQHKEPHOT'0
OeToHa yCTpoiicTBa Oerona, Mlla YCTPOMCTBA, Tsoxénoro JI€rkoro
MM
| <50 48 11 1.2
> 50 35 2.4 -
EcrectBennbie . <50 48 0.9 1.0
> 50 30 2.5 -
Il <50 35 15 -
| <50 48 13 1.2
Terosast >50 3 25 -
0BpaboTKa I <50 48 11 1.0
> 50 30 2.7 -
Il <50 35 1.8 -

Metoa ckajgbIBaHUA pedpa

B merone mpumensiercss nmpuOop peanu3anuud cKajibiBaHug (cM. puc. 1.3),
cocrosinuit u3 ycrpoiictea YPC u cunoBo30yaurens ¢ cunousmeputenem ['TTHC-4.
YerpoiictBo YPC (Puc. 1.5) 1ommKHO UMETH ClIEIYIOIINE MapaMeTphl:

- INIyOUHY CKalbIBaHus a, paBHyto (20 + 2)mm;

- LIMPUHY CKasibiBaHud b, paBHyto (30 £ 0,5)mMm;

- YTOJI MKy HallpaBJICHUEM JEHCTBUS HArpy3Ku U HOpMaibio K HarpykaeMoi
MOBEPXHOCTH KOHCTPYKIMK Oeta, paBHbIA (18+1)°.



Puc. 1.5. YcrpoiictBo peanu3zanuu ckabiBanus (YPC)

[Ipu ucnbITaHUKM METOJIOM CKaJIbIBaHHA pedpa Ha y4acTKe MCIBITAHUS HE JAOJDKHO
OBITH TPEIINH, CKOJIOB OETOHA, HAIJIBIBOB MJIM PAKOBHH BBICOTOM (IITyOUHOM) Oosiee 5 MM.
HcnibITanue mpoBOJAT B CIEIYIONIEH MOCEI0BATEIIEHOCTH:

- mpubop  3aKpeIUIIOT  HAa  KOHCTPYKIMM, TMPUKIAJBIBAIOT  IUIaBHYIO
YBEJIMUMBAIOIIYIOCS HArpy3Ky co ckopocThio He 6ostee (1 £ 0,3) kH/c;

- (MKCUPYIOT TIOKa3aHUE CHIION3MEPHUTEIIS PHOOPa B MOMEHT CKaJIbIBAHUS,

- U3MEPSIOT (PAKTUUECKYIO NTyOUHY CKaJIbIBAaHUS,

- OIPENIEIISIIOT CPEIHEE 3HAUCHUE YCUIINS CKAJIbIBAHMSL.

Pe3ynbTaThl MCHBITAHUSI HE YYHWTBHIBAIOT, €CIM MPH CKAIbIBAHUM OETOHA ObLIa
oOHa)keHa apMaTypa MO0 (axThuecKas TiyOuHa CKaJbIBaHUS OTIMYAIach OT 3aJaHHOMN
OoJiee yeM Ha 2 MM.

[lpu coOmoaeHny CTaHAAPTHBIX TMApaMETPOB HArpy>KEHUsl MPOYHOCTh OETOHA Ha
I'PaHUTHOM U W3BECTKOBOM LIEOHE BBIUMCIIETCS 110 TPaTyHPOBOYHOM 3aBUCUMOCTH:

fo= 0,058 m(30-P+P2) (1.3)

rme M - Ko3(hGUIMEHT, YYUTHIBAIOIINN MaKCHMaIbHBIA pa3Mep KpPYITHOTO
3aMOJHUTEIS ¥ PUHUMAEMbIA PaBHBIM | MpU KpYMHOCTH 3anoHuTeNs Meree 20 Mwm;
1,05 npu kpynHocTH 3anonHutens oT 20 o 30 mm u 1,1 npu KpynmHOCTH 3aIOJTHUTEIS
oT 30 1o 40 mm;

P — ycunue ckanbiBanus, kH.

1.1.3. MeToa yaiapHOro UumMIyJibca

KocBeHHOl XapaKTepUCTUKOW TMPOYHOCTH OETOHA B METOJAE SBISIOTCS
napaMeTphl yJIapHOT'O0 UMITYJIbCa, CO3aBaeMOr0 MHAECHTOPOM CpeJICTBa UCTIbITaHuA. B
KaueCTBE TAKOTO CPEJICTBA UCIIBITAHUS IIUPOKO MCIIOIB3YETCS B MPAKTUKE KOHTPOJIS
npouHoctu npudop «Onukc-2.3» (Puc. 1.6). Ilpuniun padotsl mpubopa 3akiIovaeTcs
B 00pabOTKE WMIYJILCHON TMEepexXoaHON (YHKIIMUA DJIEKTPUUECKOTO CHUTHAJA,
BO3ZHMKAIONIETO B UYYBCTBUTEIHLHOM OJJIEMEHTE MpPU yAape HHACKTOPOM O OETOH.
[IpeoOpa3zoBaHue MOTYy4aEMOTO NEKTPUUECKOTO MapaMeTpa B IPOYHOCTh WA JIPYTou
HKBUBAJICHTHBIN MapaMeTp MPOU3BOAUTCS 10 (HopMyiam:

fe=(Ao+ A1-B+ A2 B?) KKy (1.4)



B=V -a, (1.5)
rne fc.— mpounocts, Mma;
B — ycnoBHas TBEpAOCTh MaTepuana, Mma,
V — 5KBUBAJICHT AJIEKTPUUECKOTO IMapaMeTpa;
ax — Ko pUIIMEHT KaTOPOBKY;
K xoaddunrent Bo3pacra 6eToHa;
Ky~ xoadpunment popmsr;
Ao, A1, A2 — k03P dUTTMEHTHI aNMPOKCUMHPYIOLIETO MOJIMHOMA.

YcerpoiictBo npudopa «OHMKc—2.3» ¥ OPAI0K PadoThl

[Ipubop cocToUT U3 MEKTPOHHOTO OJI0Ka U AaTYMKA-CKIEPOMETPA, BBIITOITHEHHOIO
B IIWJIMHAPUUYECKOM KOPITYCE C IPYKUHHBIM yJapHbIM MexaHu3MoM. Ha iuieBoit nanenu
KOpITyca JJIEKTPOHHOTO OJ0OKa pacrojioKEHbl KiaBuarypa W3 9 KJIaBUII W OKHO
rpadudeckoro aucties (puc. 1.6). Uepe3 okHO WHGpPAKpacHOTO KaHaja OCYIIECTBISICTCS
CBSI3b C KOMITBIOTEPOM JISI TIepeadn 1 00pabOTKU Pe3yIIbTaToOB.

MEPWUTENb NPOYHOCTH
bHbIX MATEPUANOE
BEPCANBHbIN

S R

Puc. 1.6. Y napao-ummynscubii mpubop «OHUKC 2.3»:
1- rpadmueckuii quctieit; 2- KaBuarypa; 3- myckoBasi KHOIKA yIapHOTO MEXaHM3Ma,
4- KHOTIKA B3BOJIA YJJAPHOTO MEXAaHM3Ma; 5- KOPOHKA YCTAHOBKY JIaTINKa HA OOBEKT UCTIBITAHHS
Hasnauenue kyiaBuIi:

- - BKITIOYCHHE U BBIKIFOUEHHUE prodopa



- (hyHKIIMOHAJIbHAS KJIABUIIA 111 Pa0OTHI B PEKHME MEHIO
- BKJIFOYCHHE M BBIKITIOUEHHE MTOJICBETKHU MPHOOpa

- IepeBoJl Ipudopa B PeKUM U3MEPECHHUS

- cOpoc ycTaHaBIMBAEeMbIX TAPAMETPOB B HaUaIbHOE COCTOSIHUE U y/aJeHHe
HEHYKHBIX pPe3yJIbTaTOB

- yIpaBJIeHUE KypcopoM (MUTAIOLINHA 3HAK, (P, U T.II.) B PSKUME YCTaHOBKU
pabounx mapaMeTpoB, a TAKXKE yIpaBiIeHHE IPOCMOTPOM MaMSTH PE3YJIbTaTOB

- BEIOOp CTOKM MEHIO [yl YCTAaHOBKH 3HAYSHUN ITapaMeTPOB U MPOCMOTPA MaMSITH I10
naTam

Pexxumbl paboThl prOOpa MOTYT OBITh BRIOPAHBI COTJIACHO TJIABHOMY MEHIO (PHC.

1.7).
"':"
HanpaBneHue ygapa MapameTpbl
MaTtepunansl Kanubposka
ManameTnki Bospact
| NononHuTensHo | Kon-so yaapos
——————— —l_—_____ KoappumuneHThl
R, Ba3soBble KO3(PULNEHTDI
JononHuTensHo PasmepHocTb
Mamatb

OuucTtka namaTtu

| HanpsixkeHue AKB
I [aTa n Bpemsi

: ABT. OTKMIOYEHUE

| UcT. numanus
I A3sbik

: O npubope

| 3aBoackue ycrT.
LquTqMK vaapoBs

Puc. 1.7. CtpykTypa MeHI0 npudopa

J11s MpoBeieHUsI UCTIBITAHUH TPOYHOCTH OETOHA HEOOXOUMO:

-BBINOJIHUTH KATUOPOBKY MPUOOpA 10 TEKCTOIUTOBOMY 3TAJIOHY;

-[IPOBECTH UCTILITAHUS MPUOOPOM B pEKUME M3MepeHus (KiaBuIa «M») NByX cepuit
00pa3IoB — KyOOB 13 O€TOHA OJHOTO COCTaBa M BO3pacTa HAHECEHUEM 110 5 YapOB IO JIByM
MPOTUBOIIOIOKHBIM CTOPOHAM KaXJI0r0o Ky0a, 3apMKCHpOBaTh cpeiHee 3HadeHue (H;) s
KaX10r0 Ky0a, a 3aTeM BhIKUCaTh cpeHue 3HaueHus (Hiu Hb) 11 kaxmaon cepuu;

- UCTIBITaTh 00pa3Ilbl-KyObl Ha CXKaTHE B TMPECCE W BBIMKCATH CPEIHUE 3HAUCHUS
npounoctH (fi u f2) s kax ol cepuwy;

- BBIYUCTHUTH KO GUITMEHTHI Ao 11 Ag TI0 hopMyTiam:



L f=f s =1

A=t Ay=——-A-(H,—Hy, (1.6)
H, -H,; 2

roe f, > f;

- YCTaHOBWTH 3HA4YCHUS KOXPPHUIMEHTOB A, U Aj, HCIOIB3yS MYHKT MEHIO
«K03((HULUEHTHD».

[Tpu OTICHOYHBIX UCTIHITAHUSIX BO3MOYKHO HCIIONIb30BaHUE TIPHOOpa 0€3 yCTaHOBKU
3HaYeHui K03 uieHTos, T.e. mpu A,=0 u A;=1.

[Ipu oOcnenoBaHMM 3IaHUA U COOPY)KEHUM PEKOMEHIYETCS  BBITOJIHUTH
KaJIMOPOBKY IprOOpa ¢ UCTIOIL30BAaHUEM METO/Ia OTPHIBA CO CKAJIBIBAHUEM.

JIisi u3MepeHuss BPEMEHH W CKOPOCTH PACIPOCTPAHCHUS YIbTPa3BYKOBBIX
UMITYJIbCOB B TBEPJBIX MaTepualax Mpy MOBEPXHOCTHOM U CKBO3HOM MPO3BYYMBAHUU
npennaznavatorcs npuoopsl YK10IIMC u «Ilynbcap-1.0»



