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Hacrosmuii cTtaHmapT pacnpocTpaHseTcs Ha PSAIOBBIC W JIMIICBBIC KHPIUY M KaMHU CHIIMKAaTHBIC,
W3TOTOBJICHHBIE CIIOCOOOM TMpeccoBaHus (Halee — W3AENus), W YCTAaHABIMBACT YJIBTPA3BYKOBOM
UMITYJICHBIA METOJ| (ajiee — yJIbTPa3BYKOBOW METOJ) OMpEACIICHUs Mpejesia MPOYHOCTU TPU CIKATUU
(manee — MPOYHOCTH) ITUX U3ACTUH.

1. OBHIHUE ITOJIOKEHUA

1.1. YapTpa3ByKoBOM METOJ NPUMEHSIOT Ul ONpPENEICHMsS MPOYHOCTH M3ACIUN NPU UX IPHUEMKE
TEXHUUYECKUM KOHTPOJIEM MPEANPHUATHI-U3TOTOBUTENS, @ TaKKe MPHU KOHTPOJBbHOM NpPOBEpPKE KauecTBa
U3JIeNuil rocy1apcTBEHHBIMU M BEJJOMCTBEHHBIMHM MHCTIEKIIMAMH IO KAYE€CTBY WM MOTPEOUTENEM.

1.2. YnpTpa3ByKOBOW METOJI OCHOBAH Ha CBSI3M MEX]y BPEMEHEM PaclpOCTPAHEHHS YJIbTPa3BYKOBBIX
KoJIeOaHUH B M3/1€IMU U €T0 IPOYHOCTHIO.

1.3. VnpTpa3BykoBble M3MEpPEHHMs B M3ACIMAX IPOBOAAT CIIOCOOOM CKBO3HOIO COOCHOTO
NPO3BYYMBAHUS COTJIACHO 4yepT. 1 u 2.

1.4. Ilpo4yHOCTh M3AENUN ONPENENSIOT MO SKCIEPUMEHTAIBHO YCTAHOBJIEHHBIM TI'PajyUpOBOYHBIM
3aBUCUMOCTSIM M1EPBOT0 U (WIKM) BTOPOI'O THIIA.

I'pagyrpoBOYHYI0 3aBUCMMOCTb IE€PBOTO THUIA YCTAaHABJIMBAIOT IO PE3yJIbTaTaM YJbTPAa3BYKOBBIX
U3MEPEHUl ropsiuux 00paslioB HEMOCPEICTBEHHO MOCIIE aBTOKJIABUPOBAHMS U MEXaHUYECKUX HUCIBITAaHUN
TeX k€ 00pa3I0B M0OCJIE UX OCTHIBAHUS HE MEHEE YeM uepe3 24 u.

I'panupoBOUYHYI0 3aBHCHMOCTh BTOPOrO THIIA YCTaHABIMBAIOT [0 pe3yJibTaTaM YJIbTPa3ByKOBBIX
M3MEPEHUH OCTHIBIIMX 00pa3llOB HE MEHee YyeM uepe3 24 4 1mociie aBTOKIAaBUPOBAHUS M MEXaHUYECKHUX UC-
IBITAaHUH TeX ke 00pa3LoB.

I'pagyrpoBOYHYIO 3aBUCUMOCTh IIEPBOTO THUIA YCTAHABIMBAIOT I ONPEEIICHUS IPOYHOCTH U3AETUil
B TIPOU3BOJACTBEHHBIX YCJIOBUAX. ['PagynpOBOUHYIO 3aBUCHUMOCTb BTOPOI'O THIA YCTAHABJIMBAIOT JUIf
AKCIIEPTHOTO ONPEENIECHUS MPOYHOCTH, a TAKXKE JJIsl ONPEEICHNUs IPOYHOCTH U3JEIUNA Ha CTPOMKE WM B
JPYTUX CITy4dasx.

1.5. IlpouHocTh wW3AENM, ONpeleneHHas 10 TI'PALyUPOBOYHOM 3aBUCUMOCTH IIEpBOrO THIIA,
COOTBETCTBYET NMPOYHOCTH TEX K€ M3JENUH, ONpEeAETIeHHOM MO IpaJlyMpOBOYHOM 3aBUCUMOCTH BTOPOTO
THUIA.



CxeMbl pacmnoJio:KeHusl npeodpa3oBaTeieii

Kupnnu
¥y ¥
e = A
— - . S i S o W
i =) 5| I - ]‘
o~ = I il ; .
- "'-\. 1 I
el u."'z| T' | -\.-":-T ! |
720 |
e e
Yepr. 1
KameHnb (kMpnu4) mycroreibii
|
. V.

250 120
- | -I *‘ 1*-!2—--—’--
- N
OO
,.{—rEB---G}-{}-u .
Yepr. 2

2. AIINTAPATYPA U MATEPHAJIBI

2.1. Y7abpTpa3ByKOBbIE H3MEpPEHHsI MPOBOAAT IMpPH TOMOIIM MPHOOPOB, MpeIHA3HAUCHHBIX IS
U3MEPEHUs] BPEMEHH PACIPOCTPAHEHHs YJIbTPa3ByKa B KHpIHUYE, KAMHAX W OCTOHE, aTTECTOBAaHHBIX IO
I'OCT 8.383—386.

2.2. Tlpenen momyckaemon aOCONIOTHOW TOTPENIHOCTH HW3MepeHus (A) BpEeMEHH pacrpoCTpaHCHUS

YJIbTpa3ByKa Ha CTAHAAPTHBIX o6pa3uax, BXOOAIIUX B KOMIIJICKT HpH60pa, HC JOJIKCH HPCBLIIIATH 3HA-
YCHUA

A =T 0 Oll + O 1
( b b )5 (1)
rac t— BpeMSI paCHpOCTpaHeHI/IH y.HBTpa3BYKa, MKC.

2.3. Tunsl yabTpa3BYKOBBIX IPUOOPOB U MX TEXHUUYECKHE XapaKTEPUCTUKH MPHUBEACHBI B PUIIOKEHUU
1.



JlonyckaeTcst MpUMEHEHHE APYTUX YJIbTPa3BYKOBBIX MPUOOPOB, MPEAHA3HAYEHHBIX JUIS MCHBITAHUSA
KHApIH4a, KaMHEH 1 OETOHA, €CIIM 3TH MPUOOPHI YIOBIETBOPSIIOT TpeOoBanusm . 2.1 u 2.2.

24. Mexay TOBEPXHOCTAMH  u3llenus M pabOuMMH  TMOBEPXHOCTSMU  YJIbTPa3BYyKOBBIX
npeoOpaszoBareneil 1okeH ObITh 0OecreueH HaJeKHbIH aKyCTHUECKUH KOHTAKT, JJISl YEro NMPUMEHSIOT
Bs3KME KOHTaKkTHBIE Martepuansl (conunon no 'OCT 4366—78, texunyeckuit Bazenun mo ['OCT 5774—
76 u ap.).

JlonyckaeTcsi IpUMEHEHHUE MEePEXOIHBIX YCTPOUCTB WM MPOKIAJOK, 00eCHeunBalomuX CyXoil crnocob
aKyCTMUYECKOTO KOHTAKTa U yJIOBJIETBOPSIONIMX TpeOoBaHusm mi. 2.1 u 2.2.

2.5. Tlpym yabTPa3BYKOBBIX H3MEPEHUSAX JJsl YCTAaHOBJCHUS TIPAAyUPOBOYHOM 3aBUCUMOCTH H
OTpeIeNIEHUs] IPOYHOCTH U3AENUS YIbTPa3BYKOBBIM METOJIOM CIIOCO0 KOHTAKTA JIOJIKEH ObITh OJMHAKOB.

3. HOATI'OTOBKA U ITPOBEJEHUE UCIIBITAHUSA

3.1. Ilepem wucnpITaHWEM TPOBOAAT TMPOBEPKY HCIONB3YyEMbIX MPUOOPOB B COOTBETCTBUU C
JIOKYMEHTalMel MO AKCIUTyaTalM U YCTAHOBJIEHHUIO TPaJydipOBOYHOIN 3aBUCUMOCTHU IS UCIBITHIBAEMBIX
U3IEIINH.

3.2. U3nenus, npenHa3HauyeHHbIE 1JI UCTIBITAHUI U yCTaHOBJIEHUS IPaTyHMpPOBOYHON 3aBUCUMOCTH, IO
pa3Mepam U BHeUIHeMy BUAY JoJkHBI cooTBeTcTBOBaTh [OCT 379—79 1 He MOJKHBI UIMETh B 30HE KOH-
TakTa YJIbTPa3BYKOBBIX IIpeoOpa3oBaTeieil C IMOBEPXHOCTHIO H3JENMSI PAKOBUH W BO3AYIIHBIX IIOP
riyounoit 6onee 3 MM u quameTpom Oosiee 6 MM, BBICTYTIOB 6osiee 0,5 MM, a Takke TpemurH. [loBepXHOCTh
M3JIENHSI TOJIKHA ObITh OUUIIEHA OT MbUIH.

3.3. YcraHoBIeHUE TPaAyuPOBOYHBIX 3aBUCHMOCTEM

3.3.1. JIns ycTaHOBIEHUS TPaJyHPOBOYHON 3aBUCUMOCTH OTOMPAOT HE MEHEE 4YeM 1O S5 H3IeIHi
OJIHOTO BUJA OT Kaxaoi u3 20 wiu 0osiee mapTUid, U3TOTOBICHHBIX U3 OJHOTO CHIPbS U MO OJHOW U TOM ke
TexHosoruu. [Ipu 3Tom u3aenus HyMepyroT.

3.3.2. 3mepeHus BpeMEeHH paclpoCTpaHEeHHsI yIbTpa3Byka B H3AEMUAX MPOBOAAT ciycTs 0,5 4, HO He
Oonee 1 4 mocie ux BBHITPY3KU U3 aBTOKJIaBA MPHU YCTAHOBJIEHUM I'PaJyHMpPOBOYHON 3aBUCUMOCTH I1E€PBOTO
TUNa U (MIM) CHycTs He MeHee 24 4 mocie BBIFPY3KM H3JAETIUil W3 aBTOKJIaBa NPU YCTAHOBJIEHUU
3aBHCHUMOCTH BTOPOI'O TUIIA.

3.3.3. 3a Bpems pacmpOCTpaHCHHS YJIbTpa3BykKa B H3JEIMH MPUHUMAIOT CpeIHee apu(MeTHUeCcKoe
3HAYEHHUE Pe3yJbTaTOB M3MEPEHUH MPH TPeX MOCIE0BATEIBHBIX YCTAHOBKAX MpeoOdpa3oBaTeneil Ha TOM
U3JIEIMH B OJIHUX M TEX JK€ TOUKaX.

3.3.4. OTKJIOHEHHUE OTAEIBHOIO pe3yjibTaTa M3MEPEHUS BPEMEHU pPAclpOCTpaHEHMs YJIbTpa3ByKa B
U3JIEIIMH OT CPEAHET0 apu(PMETHUECKOTr0 3HAYSHUS ISl 3TOTO U3ENUs HE TOJKHO MpeBbIaTh 2 %.

Pe3ynbpTathl M3MepeHMsl BpEMEHU PaclpOCTPAHEHUS YJbTPa3ByKa B H3JIEIHMM, HE YIOBJIETBOPSIOLIUE
ATOMY YCJIOBHIO, HCKITIOYAIOT, a 3TO MU3JIEHe 3aMEHSIIOT IPYTUM H3eIMeM TOro XKe BU/A.

3.3.5. IIpouHocTh npo3ByueHHbIX u3nenuit onpeaenstor no 'OCT 8462—85 He panee uem uepes 24 4
nocJie aBTOKJIaBHOM 00paboTku. [Ipu 3TOM MPOYHOCTH KUpIKUYa ONPEAesaioT Ha o0pa3ax, COCTOALIMX U3
JIBYyX ITOJIOBUHOK OJJTHOI'O KMpIIMYa.

3.3.6. Pesynprarel m3mepenuit mo mm. 3.3.3, 3.3.4 BHOCAT B XypHal mo (opme, NMpUBEIECHHON B
MIPWIOKEHNN 2.

3.3.7. I'panyupoBOYHYIO 3aBUCUMOCTb B MEPBbIA Ir0jl IPUMEHEHUS CTaHAApTa yCTAaHABIMBAIOT YETHIPE
pasza depe3 Kaxable 3 Mec, 0OBEAUHAS KaXAbI pa3 pe3yslbTaThl U3MEPEHUHN C MOCIEAYIOMIUMHU Pe3yiib-
TaTaMU, UCIIOJIb3YEMbIMHU ISl YCTAHOBJICHUS 3aBUCUMOCTEH:

NEpBBIN pa3 — M0 pe3yabTaTaM n3MepeHuil He MeHee yeM 100 usnenui;

BTOpOIl pa3 — Mo 00bETUHEHHBIM pe3yJIbTaTaM U3MEpPEHH NMEepBOro pa3a U U3MEPEeHU BTOPOro pasa,
HO He MeHee 200 u3ennii B 001Ieil COBOKYITHOCTH;

TpeTUil pa3 — MO OOBEIMHEHHBIM DPE3yJIbTaTaM MPEIIICCTBYIONINX H3MEpeHui, Ho He meHee 300
u3/enuil B 0011ei COBOKYITHOCTH;

YETBEPTHIA pa3 — IO OOBEIUHECHHBIM pe3yJibTaTaM MPEIIIeCTBYIONIMX U3MepeHuid, Ho He MeHee 400
u37enuil B 0011el COBOKYITHOCTH.



3.3.8. I'pagyupoBOYHYIO0 3aBUCUMOCTH, TIOCTPOCHHYIO 10 OOBEAMHEHHBIM PE3yJIbTaTaM HU3MEPEHUN 3a
roJi, MIPUHUMAIOT 32 UTOTOBYIO.

3.3.9. Pacuer, OLIEHKY NPUTOJHOCTH M TOBEPKY 3aBUCUMOCTEH, MocTpoeHHbX mo mm. 3.3.8, 3.3.9,
MPOBOJST B COOTBETCTBUU C MPUJIOKEHUEM 3 Wi 4.

3.3.10. [Ipumeps! pacuera, OIEHKH MPUTOJHOCTH U MTOBEPKU 3aBUCUMOCTEHN MPHUBEACHBI B MPUIOKEHUN
5.

3.4. [lst mpoBeneHus uctbITaHuil oTo0p m3aenuit mposoasart mo OCT 379—79.

3.5. CxeMbl yCTaHOBKH MpeoOpazoBaTeneil MpuHUMAlOT coraacHo 1. 1.3 (uept. 1 u 2).

3.6. Bpems pacnipocTpaHeHus yIbTpa3ByKa B U3ACIUAX OMPENEAIoT cornacHo . 3.3.4, 3.3.5.

3.7. TIpoyHOCTh KOHTPOJIMPYEMOTO W3AENUs HAXOASAT MO TPaTyHMpPOBOYHOM 3aBHCHUMOCTH B
COOTBETCTBUH CO CPEIHMM 3HAYCHHEM BPEMEHH DPACIpPOCTPAHEHHUS YIbTPa3ByKa, OIMPEISICHHBIM ISt
JAHHOTO W3JIEJHs, U TUIIOM IPaTyHupOBOYHON 3aBUCHMOCTH.

['panmyrpoBOYHYIO 3aBUCHMOCTH HCIIOJIB3YIOT Ha Y4YacTKe MEXIY MHHUMAIBHBIM M MaKCHMaJIbHBIM
3HaYEHUSIMU BPEMEHHU PACTIPOCTPAHEHHUSI YIbTPA3BYyKa, MOMYyUYEHHBIMU MTPH YCTAHOBIEHUH 3aBUCUMOCTH.

4. OOOPMJIEHME PE3VYJIbTATOB

4.1. Pesynbratel u3MmepeHudd mo mnm. 3.3.3—3.3.5 HaHOCAT B XKYypHaJI HCIBITAaHUH IO QopMe,
MPUBEACHHOMN B MPUJIOKEHUH O.

4.2. Tlo MOTYYEHHBIM WHIMBUAYAIBHBIM 3HAUYEHUSM IMPOYHOCTH HU3ICTHUH, OTOOPAHHBIX OT IaHHOM
HapTHH, HAXOJAT UX CpeaHee apu(METHIeCKOe 1 MUHIMAJIBHOE 3HAYCHNUS TIPOYHOCTH.

Mapky poyHOCTH U3JENNi B TapTuu HazHavaroT B coorBercTBuu ¢ I'OCT 379—79.



HIPUJIOKEHUE 1
Cnpasounoe

TexHu4yecKkHe XapaKTEePUCTHKH YJIbTPA3BYKOBBIX NPHOOPOB 115 ONpe/ieJIeHHs] MPOYHOCTH KHPIHYA U KaMHel

TexHnYeckme xapakTepucTukm npnbopos TUMNOB
Xapaktepuctuka «beToH-12» YK-1401 YK-10NMC Y®-1001
[nana3soH usmepe- 8—8500 B
HUS1 BPEMEHMU py4YHOM, 0O
pacnpocTpaHeHus 20—999,9 20—9000 |9999 B aBTOMa- —
YNbTPa3BYKOBbIX TUYECKOM
KonebaHui, MKc pexume
ABTOMaTnye-
Pexnm namepenuns ABTOMaTUYECKUI CKui ABTOMaTMYECKMI
N pyyHOW
Mugukaums Lindbposas
OnekTpuyeckoe A ‘
BTOHOMHOE YHuBepcansHoe CeTteBoe
nuTaHue
Hanuune ONT Hert | EcTb
Yuncno kaHanoB us- 1 12
MepeHus
KoHcTpykTUBHOE MopTaTuBHbIN lMepeHocHoN CTauunoHapHbIn
nucnonHeHne
Macca, kr 26 1,5 10,0 28
HanmeHoBaHue OnbITHLIV 3aBOA,
nPEANpUATAA- BHWVDxe- 3aBop «3nekTpoTounpuéop», KuwmnHes
n3rotoBMTENS ne3obeToH,
Mocksa

(M3menennas pegakuus, [lonpaBka)

1IPUJIO’KEHUE 2
Pexomenoyemoe

POPMA KYPHAJIA UCTIBITAHUI CUWIMKATHBIX KUPITUYA
N KAMHEMU ITPH YCTAHOBJIEHUHA T'PAAYWPOBOYHOU 3ABUCUMOCTHU

Bun usnenuin Tun 3aBUCHUMOCTH

Homep obpasua Bpems pac- | lNnowagp no- | Haunbonbluas Mpepen Mpume
NPOCTPaHEHUS | NEPEYHOrO Ce- | Harpyska, ycta- [ MpoYHOCTU | YaHue
ynbTpasByka t,| YeHusi obpas- | HOBMEHHas Npu | Npu cxXaTum

MKC ua F, cm2 ncnbiTaHUM 06- no FOCT
pasua, P, kH 8462-85
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[IPUJIO)KEHHE 3
Obs3amenvroe

PACYET 1 OLIEHKA ITPUT'OJHOCTH I'PAJITYUPOBOYHOM 3ABUCUMOCTH METOJIOM
HANMMEHBIINX KBAIPATOB

(M3menennas penakuus, IlonpaBka)
1. I'panxyupoBOYHYIO 3aBHCHUMOCTh YCTaHABIMBAIOT B BHJE IpaduKa WIM TaOJIUIBI, PAaCCUUTAHHBIX

METOJIOM HaUMEHBUINX KBaJIPaTOB Ha OCHOBAaHUU YPaBHEHHS pErpeccuu

R=At+B, )

rae R — npouynocts, MIla;
{ — BpeMs pacpOCTPaHEHUS YJIbTPa3ByKa B U3/I€IIUHU, MKC;

A n B— xo3hdurmeTsr.
2. Koaddunmentsr A u B B ypaBHeHuu (2) onpenensitor no hopMyiam:

i(ti_t_XRi_E)
A=-1 - , MIIa - Mxc™'; 3)
360

B =R — At, Mlla, 4)

rne Ri — npounocts i-ro uznenus, Mlla, onpenenennas mo 'OCT 8462—38S;
ti — BpeMsl paclIpOCTPaHECHUsI YABTPA3ByKa B 1-M U3JIEIIHH, MKC;

n > 100 — 4gucno uznenwnii (0O6pasios);

Ry t — cpennne apudmervueckue 3HadeHus mpouHoctH, MIla, ¥ BpeMeHH paclpOCTpaHEHHMS

yJIBTpa3ByKa, MKC, OIpeAessieMble 0 (popmymam:

Sk
—; (5)

- (6)

3. Jlns OLEHKM HOPUTOAHOCTH TPagyUpPOBOYHOM 3aBUCUMOCTH BBIYMCIAIOT 3¢ddexktuBHOCTE E 1O

dbopmyie
2
E=21 7
- S2 ’ ( )
2
rae Sk — BBIOOpOYHAS TUCTIEPCHS TPOYHOCTH;
S2 — ocTaTo4Has IUCepCUsi PErPECCUU;

2
BEJTHYMHBL S% 1 S2 OTIPEIEIISIOT 110 hOopMyTIaM:

n

Z (Rz' B I_e)z
Sp="——r 8)

)




rie R(tf) —TIPOYHOCTD 1-T'0 U3JIENHsI, OIpeeIsieMas 1o IpayupOBOUYHOI 3aBUCUMOCTH B COOTBETCTBUU CO
BpPEMEHEM ti pacrpoCTpaHEHHs yJIbTPa3ByKa B 3TOM U3JICIIUU.
4. I'pagynpOBOYHYIO 3aBUCHUMOCTh CUHUTAKOT MPUTOJHOM JJIA OMPEACIICHUS MPOYHOCTH U3JIETUNA, €CIN

3(1)(1)CKTI/IBHOCTB E U OTHOILICHHC % YILOBHGTBOPHIOT yCJ'IOBI/ISIMZ
E>15; (10)

£<020 11
—<020. (an

5. Jlnsg mocTpoeHus TabnMubl 3HadeHus R Berumcisior mo gopmyse (2), 3a1aBasich 3HAYECHUSIMH t C
marom 0,2 MKc.

T[TPUIIO)KEHHUE 4
Obazamenvroe

PACYET, OLIEHKA ITPUT'OJTHOCTHU U TIOBEPKA I'PAJTYUPOBOUYHOM 3ABUCUMOCTH
HEINNAPAMETPUYECKUM METOJOM

1. I'pagyupoBOYHYIO 3aBUCHUMOCTh YCTAHAaBIUBAIOT B BUJIE Tpaduka WIM TaOJHUIbI, PAaCCUUTAHHBIX
HenmapaMeTpHUuecKUM METOJIOM Ha OCHOBAHUU YPaBHEHUS PErpeccuu

R = At +B,

rae R — npounocts, MI1a,

t — BpeMs pacIpoCTpaHEHUs yIbTpa3ByKa B U3JEINUU, MKC.

2. CoOBOKYyNHOCTb TMap 3HAUYEHUU ¢ U R;, HENOCPEACTBEHHO HCIOJb3YEMbIX I pacuera
rpaJlydpOBOYHON 3aBUCHUMOCTH, pAaCIlOaraloT B TOPSJKE BO3pacTaHWs 3HA4YeHWH f (3HaueHus R,
COOTBETCTBYIOIIME JIOOBIM 3HAYCHHSIM #;, HaOJIOJaeMbIM TOBTOPHO, YK€ HE Yy4YuTHIBaIOT). [lpu
00BEAMHCHUN COBOKYITHOCTEH OOIYI0 COBOKYITHOCTH PACIOJIaratoT B MOPSIKE BO3pACTaHUS 3HAYCHUH f;
TaK, 4TOObI 3HaUeHUS R;, COOTBETCTBYIOIINE KKIOMY HaOJII01aéMOMY YHUCTY 3HAYEHUH f;, OIMHAKOBBIX B

KaKHX-TH0O0 COBOKYITHOCTSIX, BKITIOYAJIMCh B OOIIYIO MOOYEPETHO IS STHX COBOKyMHOCTeH. Ecnm gmcio

. r+1
BCEX OTOOpPaHHBIX B OOIIYI0 COBOKYMHOCTh TOUYEK f;, R; (i = 1,...,/) HEYETHO, TOUKY C HOMEPOM "

OITyCKaIOT.

3. Jlnsa Beraucinenus koddduimenta A npeaBapuTeIbHO BRIYUCIIAIOT M 3HaUYeHUN TaHTeHca A (], ] + k)
yIJia HAKJIOHA MPSMBIX, COSTUHSIONINX Touku Rj, tj, ¢ Toukamu Rj+k, tj+k mo ¢popmyne

A(j k)= (12)

J T ek



IIpu 3TOM, €ciu r HeYeTHO, TO

o, ! (13)
.] — 4 s 2 s
i r+1 (14)
=
r—1 (15)
m= .
2
Ecnu r geTHO, TO
=1, (16)
] T Loy 2 D)
k - (17)
= m = _.
2
3areM T 3HaueHui A (j, ] + k) pacmonaraior B mopsiike HeyObIBaHUS
A <A <..Z4,. (18)
Ecau m nedetno, To kodpduriment
A=A, (19)
2
€CIT M YETHO, TO
A,+4,
P (20)
A=——FT".
2
3areM TOUYKH ti, Ri HAHOCAT Ha KOOPJMHATHYIO MUJIJTMMETPOBYIO Oymary.
4. Koo duuuent B paccunteiBarot mmo popmyie
B=R - At, (21)
rne Ru I — coorsercTBenHO CpeAHHE 3HAYECHHs MPOYHOCTH U BPEMEHHU PACIHPOCTPAHEHUS
YJIBTPa3ByKa, BBIYHMCIISIEMbIE 110 (pOpMyJIam:
R +R
EERAREN o
= 5 :
t +1
)", o
2 b
r (V3
rre (g + 1) — HOMEpa 3HAYCHUH, OTCUMTAHHBIX HAa KOOPIMHATHBIX OCAX R H ¢ CBEpPXy
COOTBETCTBYIOIMX 00nacTell paccesHus;
r
(g + 1) — HOMepa 3Ha4eHUH, OTCUUTAHHBIX Ha TeX )K€ OCAX CHU3Y 00JacTell paccesHusl.
5. CpenHee kBaapaTH4ecKoe OTKIOHEHHE SR BBIUUCISIOT 1O popMyIie
Sp = 053388(R(0,o7r+1)w - R(0,07r+l)m )’ (24)

rae (0,07r + 1)cB u (0,07r + 1)cH — HOMepa 3Ha4YEeHHWH R, OTCUMTAHHBIX CBEpXYy M CHHU3Y 00JIacTH
paccedaHus.



6. Ilocne mnocTpoeHHs NpsAMON TI'paJyHMpOBOYHONW 3aBUCHUMOCTH R(?) Ha KOOPJWHATHOW Oymare

BBIUHCIISIOT CPEJHEE KBAIPAaTUYECKOE OTKIOHEHUE PErPECCU
S= 0,3388(H H

(0,077+1), — “H(0,07r+1),, )’

(25)

-H

rae H( (0,07r+1

0.07r+1) = h — paccrosituue B1oab ocu R mexay otcekarorumu o 0,07r + 1 Touexk H

c6

CBEpXY M CHHU3Y 00JacTU paccesiHUs NPSMBIMHU, MapajuIeIbHBIMHU MPSIMOMN R(1)

6mmkaiimme k X () U3 3TUX TOYEK.
(M3meHeHHasi pelaKIus, MONMPABKAa)

" MpOoXOoIsAIUMHU Y€pe3

7. I'pamyrpOBOYHYIO 3aBUCUMOCTh CUHUTAIOT MPUTOJIHOM ISl ONPEICIICHHs TIPOYHOCTH H3ACIHMA, eCIn
a¢ddextuBHOCTh E M OTHOIIEHNE 5 yaoBaeTBopsitoT ycnosusim (10) u (11).
R

8. [y MOBEpKH TpalyipPOBOYHOI 3aBUCUMOCTH MPOBOJIAT MapajUIeIbHbIC ONPEISIICHUS TPOYHOCTH R,
[0 HACTOsAIIEMY CTaHAApTy B q obpasuax (q = 1,..., N) u Rq B Tex ke obpasuax no 'OCT 8462—S85 B
COOTBETCTBHH c II. 3.3.5.

[Tpu 3TOM TOMKHO OBITH COOIIOICHO YCIIOBHE

R ~R #0. (26)

VYka3zanable 00pa3ibl OTOMPAIOT €KEHEAETHHO B TEUCHHE HE MEHEE YeM OJHOW CMEHBI B KOJIMYECTBE HE
MEHEE 5 M3IeIui.

9. Hcnonp3oBaHue rpaaydpOBOYHON 3aBUCHMOCTH JIOMYCKAETCsA, €cid 4uciao zN MOJIO0KUTEIbHBIX
pasHocTen

R-R >0, 27)
rae i=1,..., zZN, yIOBIE€TBOPSET YCIOBHUIO
U(N)>z,>L(N), (28)
rie U (N) u L (N) — COOTBETCTBEHHO BEpXHsISi M HIDKHSISI TpaHUIbl yucia zN TMOJ0KUTEIbHBIX

pasHocTei cornacHo Tabauue, a N >15 — gncno o6pa3uoB, oTBeyaroliee yciaoBuo (26).

Comnocrasnenue yucen zN, U (N) u L (N) ocymiecTBiasioT B COOTBETCTBUU C NMEPUOJUUHOCTBIO OTOOpa
00pa31oB COryacHo 1. 8.

[Tpu Gompmmx N yKazaHHOE COTOCTABIICHHE MPOBOIAT Ul PA3IMYHBIX Y4YacTKOB auamna3ona t. [lpwu
HECOOJIIOJICHUN COOTHOIIEHUs (28) MCHoiab30BaHHE I'palyMpOBOYHON 3aBUCUMOCTH HE JoIyckaercs. B
9TOM CJly4ae HAKOIUICHHOE YMCJIO 3HAa4eHHH tq M R, MCHOIB30BAHHBIX JJI MOBEPKH I'PATyHPOBOYHOMN
3aBHCUMOCTH, MOKET OBITh MCIIOJIb30BAHO TaKXe Il HOCTPOEHUSI HOBOI IpalyHpOBOYHON 3aBUCUMOCTH.



3aBucumoctu U (N) m L (N) BepxHell M HukHed rpaHul] uucia zN MOJIOKUTEIbHBIX pPa3HOCTEH
3HAYEHUH NpoYHOCTH 00pa3uoB no HactosmeMy cranaapty u 'OCT 8462—85 or unciaa N oOpa3ios ¢
HECOBMAIAIOLIUMU Pe3yIbTaTaMU YKa3aHHBIX ONpeAeIeHU MPOUYHOCTH

N U (N) L (N)
5 5 0
10 9 1
15 12 3
20 15 5
25 18 7
30 20 10
35 23 12
40 26 14
45 29 16
50 32 18
55 35 20
60 37 23
65 40 25
70 43 27
75 46 29
80 48 32
85 51 34
90 54 36
95 57 38
100 59 41
105 62 43
110 65 45
115 67 48
120 70 50
125 73 52
130 75 55
135 78 57
140 81 59
145 83 62
150 86 64
155 89 66
160 91 69
165 94 71
170 97 73
175 99 76
180 102 78
185 105 80
190 107 83
195 110 85
200 113 87

Hpumeuanne. s N> 90, y(N)=N - Em(Nz_l —~0,.824/N + 1) , e Ent (X) — nenas gacts X.

(M3MeHeHHAas peaKuus, NONMPABKA)



IIPUJIOJKEHUE 5
Cnpasounoe

INPUMEPBI PACYETA, OHEHKH ITPUTOJHOCTH _
U IMOBEPKHU I'PAAYUPOBOYHBIX 3ABUCUMOCTEN

1. PacyeT 1 olieHKa NPUTOJHOCTH TPagyupPOBOYHOMN 3aBUCUMOCTH

IIPYU UCIIOJIB30BAHUH METO1a HAMMEHBIINX KBAJPaTOB

JUi ycTaHOBIIEHHUS TPayupOBOYHOMN 3aBUCUMOCTH IIPOBEIEHBI UCIIBITAHUS MOJTHOTENIOIO CUIIMKATHOTO
kuprmya. O6mee yuciao oo6pazmoB — 200. [uamazon t — ot 70,2 mo 101,0 mkc. Ilo pesympraram

UCIIBITAHUH BBIYMCIIEHBI 3HaYeHus: A = —0,6145 MIla-mMxc—1; B = 69,38 MIla; = 79,71 mxc; R =20,40
Mlla; SR = 4,842 Mlla; S = 3,506 Mlla. Ilockonbky E = 1,9 >1,5 u %: 0,17 < 0,20, onpeneneHue

MPOYHOCTH MO TPAAYHUPOBOYHON 3aBUCUMOCTH 110 opmyie (2)
R =-0,6145¢ + 69,38

B YKAa3aHHOM [Mallia3oHe BPEMEHHU PACIpPOCTPAHEHHUs YyJbTpa3ByKa JoIlyckaercs. PesynbraTsl
YCTAHOBJICHUSI TPaJAyHPOBOYHON 3aBUCUMOCTH TIpEICTaBieHbl Ha 4YepT. 3. Eciaum B ucmeITaHUsX p-rO
oOpa3iia moiy4eHo 3HadeHHe tp = 82,7 MKC, TO MPOYHOCTh ITOr0 00pasla, OMpeaeseHHas 0
rpagyupOBOYHON 3aBUCUMOCTH, COCTaBUT

~

R, =-0,6145-82,7+ 69,38 = 18,47 Mlla.

2. Pacuer rpagyupoBOYHOI 3aBHCUMOCTH

HerapaMeTpU4eCKUM METOJA0M

boumn nposenensl ucnbiTanus 190 00pasioB cunMKaTHOro kupnuya. Pacriosnaraem pe3ynbTaThbl
UCIIBITaHUH B TOpsAZIKE cTpororo Bo3pacranus t : t1 = 70,0, R1 = 24,62; ...; t83 = 80,7, R&3 = 21,78; ...;

t165 = 110,0, R165 = 6,80. ITockonapky r = 165, u3 3TOil COBOKYITHOCTH TOYKY C HOMEPOM 165+1_

&3

OITyCKaeM.

[pumeuanue. 25 ToUEK ¢ abcuuccaMu, HAOIIOAAEMBIMU TIOBTOPHO, B pacyeTe HE YUYUTHIBAIOT.



&, Mita (225)

F0.0 (300)

250 (250)

20,0 (200)

Rp

150(150)

78,0 (/00)

RN

ept. 3

r—1
3areM BBIYHCIISEM j; = —— =82 . [IocKOIBKY T 4eTHO, A ompenensiem no GopMmyie

2
A= A41 + A42
2 b
rae A4l u A42 Haxoaum B psiny HeyObIBaromux 3HaueHuid A (j, j + k), s koropeix j =1, ..., 82; k =
83, T.¢e.:

A4, =-1395;..;
A4, =-0,6427;...;
A4, =-0,6349;..;
A, =+0,245.

Otcrona
(—0,6427)+(-0,6349)
A= =—0,63882.
2
Hanocum toukn ti, Ri (i=1, ..., 165) Ha koopAMHATHYIO OyMary.

Howmep (I . 1) -T'0 MECTa CBEPXY U CHU3Y 00sacTel paccestHus BeIuyuH t U R paBen 28, Tak yTo:
6

R(ZS)W =24,62;
R(zs)c,, =13,66;
Log), = 88,7,
Log), = 74,5,

OTKYJia OIIpeNEsIeEM Ryl o dopmyrnam (22) u (23) COOTBETCTBEHHO:



13,66+ 24,62

R = =19,14;
_ 74,5+88,7
t= 5, = 8L6,

tak uro B =19,14 + 0,63882 - 81,6 = 71,268.
Howmep (0,07r+1)-ro MecTa cBepXy U CHH3Y OOJIACTH PACCESHUS U MOCTPOSHHOW HAa KOOPAHMHATHOM

Oymare npsimoit
R =-0,63882¢+71,268

paBeH 12, Tak uro Rm)m =26,6;

R, =110u S, =0,3388(26,6—11,0)=528.

(12),,

Paccrosnue BJOJIb OCH R MCXKAY OTCCKAaroIIUMU I10 12 Touek CBCPXY U CHHU3Y obnactu paccesaHusa

MIpsAMbIMH, NAPAJUICIIbHBIMU HpHMOﬁ R (t) U NpoXOoAdIIUMU Y€pe3 OmmKauIme K R (t) U3 3THUX TOYCK,

paBHO h =26,25 — 16,75 = 9,50 (cM. wepT. 4). Torma S = 0,3388 - 9,50 = 3,219. [Toatomy
528 )°
E = =2,7>15mu

3219
5 _3219 =0,17<0,20
R 19,14 "

3. IloBepka rpaayupoBOYHON 3aBUCUMOCTH
Jlns moBepku Obuia ompexaeneHa mpodHocTh N = 20 obpasnoB no Hactosmemy crangapty u [OCT

8462—285. Onpenenenns npouynoctu 006pasios mo ['OCT 8462—85 Owmu npoBeaeHs! ciycTs 30 9 mocie
BBIIPY3KM 00pasioB u3 aBToKnasa. Hynesbix 3nauenuit pasnocrein R — R, He mabmonanocs. [Ipu sTom

okazayiock, uto z90 = 9. U3 tabmuus cnexyet, uro U (20) = 15 u L (20) = 5. Tlockonbky U (N) > zN > L
(N), ucrosp30BaHKE TPAYUPOBOYHOM 3aBUCUMOCTH JIOITYCKAETCS.
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’-?J" fiia [{—ME ]

g0 (300) - ©
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Rzl
250(250) _
R(z8)c5

20,0(200) |-
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CIuIoIHBEIMHA KpYyXKaMHu OTMCYCHBI TOYKH H(lZ)MH H(12) , UCPE3 KOTOPBIC MNPOXOLAT IIPAMBIC,

napasienpHpie X (1) y OTCEKAIOIIHE 110 12 TOYeK CBEPXY M CHH3Y 06JIACTH PACCESHHS OTHOCHTENBHO & (),

ITPUJIO’KEHUE 6
Pexomenodyemoe

®OPMA KYPHAJIA UCTIBITAHUI
CUWJINKATHBIX KHPIIMYA U KAMHEM YJbTPA3BYKOBBIM METOJ0M

Bung nsnenmii Twum 3aBUCHMOCTH
Homep Bpewms MpoyHocTb R,
obpasua | pacnpocTpaHeHust | onpepgeneHHas Ha | [pumedaHuve
ynbTpassyka B rpadouke unm no
ns3genun, Tabnuue, MlMa

t, MKC
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