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AHHoTanus. Pa3pa0oTka TEXHOIOTMM IIOBEPXHOCTHOTO PBIXJICHHS IIOYBBI CXKaTbIM BO3AYXOM 3a CHET
YJIBTPa3ByKOBOTO BO3/ICHCTBHUS SBIISIETCS AKTYaJIbHOW 3a/1aueid, IIOCKOJIBKY 3TO IO3BOJISIET MPOBOAUTH OOBEMHOE
PBIXJICHHE TIOBEPXHOCTHOTO CJIOSI TMOYBBI 0€3 MEXaHW4eCKOro Bo3zzieicTBus. lccienoBaHus NPOBEICHBI
C LIEJIBIO ONPEEIIECHHs CTENIEH! MHTEHCUBHOCTU BO3/I€HCTBHS CTPYH CKaTOro BO3AyXa B PEXKUME YIIBTPa3BYKOBBIX
KoJIeOaHU Ha TOBEPXHOCTHBIN CJION CYIIMHUCTON MOYBBI. [1J151 SKCIEpUMEHTATbHBIX UCCIEIOBAHUN U3TOTOBIICH
ra30CTpyHHBII WH3Jyuyareib, OCb BBIXOAHOIO OTBEPCTHs KOTOPOIO MEPHEHAMKYISIpHA OCHU HaOerarouero
U OTPAXKECHHOIO IOTOKA. ['a30CTpyHHBIN W3JIydaresb MUMEET CIECAYIOLIME IE€OMETPUYECKUE XapaKTEPUCTUKU:
JMaMETP BXOAHOIO OTBEPCTHS COILIA — 5,7 MM; JMaMETp KPUTHUECKOTO OTBEPCTHS COILIa — 2,9 MM; pacCTOsIHUE
MEKIY CEYCHUEM BXOIHOTO MU KPUTHUYECKOTO OTBEPCTHS COILIa — 5,9 MM; IMaMeTp BBIXOAHOTO OTBEPCTHS COILIA —
3,42 MM; paccTOSHHE MEXIY CEYEHHEM KPUTUYECKOTO M BBIXOJHOTO OTBEPCTUS —2,4 MM; PACCTOSHHUE MEXKIY
COIUIOM U PE30HATOpoM — 3,75 MM; JHaMeTp U MIyOMHA KOJIOALA pe30HaTopa — 3 MM; BHYTPEHHHUI JUaMETp
paboueil kamepsl — 12 MM; AuaMeTp BBIITYCKHOTO OTBEpCTUs — 5 MM. Peakitus cpeibl Ha cOpoc 1aBiaeHus pecuBepa
B uHTepBaie 0,2...0,5 MIla omenuBanach TIyOWHOM NPOHMKHOBEHHUS! BO3IYILIHOW CTPYH, BO3MOKHOCTBIO
BBIKPAIIMBAHUS TIOBEPXHOCTH, paspylieHus o0pasia, HaTMuKs IHPOKUX TpeluH. VcciaenoBanuch mouyBeHHbIE
obpasuel nuamerpom 0,1 u BbicoToit 0,05 M. B pe3synbrare uccnenoBaHuil yCTaHOBIEHO, YTO MPH BEIUYMHE
a0COMIOTHON BIAKHOCTH CYNTMHUCTON mouBbl 17% u TBepmoctu 4,16 MIla myOuHa nmpOHUKHOBEHHUSI CTPYH
BO3/IYIITHOTO NOTOKA cocTaBuia 3...5 cm. [lonHoe pa3pyienne no4BeHHOro oopasiia COOTBETCTBOBAIIO IABICHUIO
copoca pecusepa 0,45 un 0,5 MIla. BeikpammBaaue mMoBepXHOCTH 00pa3IoB XapaKTEpHO I cOpoca JTaBICHUS
pecuepa B auanazone 0,2...0,4 MITa. Cnenan BbIBOJ] O TOM, YTO JJIsl Ta30CTPYHHOTO U3Ty4aTeNsl C 3asiBICHHBIMU
TEOMETPUYECKUMHU XapaKTEPUCTUKAMH PACCTOSHUE MEXK/Ty COIUIOM M PE30HATOPOM JIOJKHO COCTABIIATH 3,75 MM,
a nasneHue copoca pecusepa — 0,4 Ml1a.
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Abstract. It is an urgent task to develop the technology of surface soil loosening by compressed air based on an
ultrasonic impact, because it provides volumetric loosening of the surface soil layer without a mechanical impact.
The research was carried out to determine the degree of intensity of the compressed air jet impact in the ultrasonic
oscillation mode on the surface layer of the loamy soil. For experimental studies, the authors made a gas-jet
emitter with the axis of the outlet hole perpendicular to the axis of the impinging and reflected flow. The gas-jet
emitter has the following geometrical characteristics: nozzle inlet diameter — 5.7 mm; nozzle critical orifice
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diameter — 2.9 mm; distance between the cross-section of the nozzle inlet and critical orifice — 5.9 mm; nozzle
outlet diameter — 3.42 mm; distance between the cross-section of the critical and outlet orifices — 2.4 mm;
distance between the nozzle and the resonator — 3.75 mm; diameter and depth of the resonator well —3 mm; inner
diameter of the working chamber — 12 mm; diameter of the outlet orifice — 5 mm. The reaction of the medium
to the receiver pressure release in the range of 0.2 to 0.5 MPa was estimated by the depth of air jet penetration,
a possibility of surface pitting, sample destruction, and the emergence of wide cracks. The authors studied soil
samples with a diameter of 0.1 and a height of 0.05 m. As a result of the study, they established that at an absolute
moisture value of the loamy soil of 17% and a hardness of 4.16 MPa, the depth of penetration of an air stream
jet was 3 to 5 cm. The complete destruction of the soil sample corresponded to a receiver discharge pressure
of 0.45 and 0.5 MPa. Surface pitting of the samples is characteristic for a receiver pressure drop in the range
0f 0.2 to 0.4 MPa. The articles concludes that for a gas-jet emitter with the claimed geometrical characteristics
the distance between the nozzle and the resonator should be 3.75 mm, and the receiver discharge pressure
should equal 0.4 MPa.
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BBenenune

O0paboTKa MOYBHI SBISCTCS OTHON M3 BAKHEHUIITHX
Y DHEPrOEMKHX TEXHOJIOTHIECKUX OTIEepaIiid TIPH TIPO-
M3BOJICTBE CEJILCKOXO3AUCTBEHHOM mpomykimu [1-3].
C uenbio co3maHusi ONTHMAILHOTO BOJHOTO, BO3IYII-
HOT'O, TEIJIOBOIO PEXKHUMOB U CHIKEHHUS] SHEPrOEMKO-
CTH B3aMMOZEUCTBUS nedopMaropa M Cpeabl YUeHbI-
MU UCCIEAYIOTCSl IEPCIIEKTUBHBIE BUJIbI BO3IECHCTBUS
Ha nousy "’ [4]. OmHMM U3 HUX SBJISETCS PhIXJIEHHE
MOYBBI MIMITYJILCAMH CKAaTOTO BO3LyXa B PEXKHUME YIIbT-
Pa3BYKOBBIX KOJI€OaHWH, CIOCOOHBIX BBI3BATh aKyCTH-
YECKAW KaBUTAIIMOHHBIA Tiporecc. [Ipu mpoxoxkneHnn
3BYKOBOM BOJIHBI YEPE3 CPELy MPOUCXOAUT 0Opa30BaHUE
W CXJIONBIBAHHE BO3IYIIHBIX NOJIOCTEU. Vcnonb3oBa-
HUE ITyJIbCUPYIOLIEH BO3AYILHOW CTPYH ra30CTPyHHOIO
W3ITydaresis, pa3MenieHHOTO BHYTpH pabodero oprasa,
MO3BOJIMT OCYILECTBIATH 0OBEMHOE PHIXJICHUE TTOBEPX-
HOCTHOTO CJIOS [TOYBBI 0€3 MEXaHMYECKOTO BO3ICHCTBHS,
YTO SIBJISIETCSI OCOOEHHO aKTyallbHBbIM NP peain3alui
0JIOCOBOM 0OPabOTKH.

[Ipu yneTpa3ByKoBOM BO3AEHCTBHH CKAaTOTO BO3yXa
HAa [MOBEPXHOCTHBIH CJIOH MOUBbI BAKHO 3HATh PEAKIIMIO
CPEIbI IPH €€ Pa3IMYHON CTETIEHU BIAXHOCTU. VIHTEH-
CHBHOCTb BO3JICHUCTBUSI CKATOTO BO3AyXa B PEKUME YITb-
TPa3BYKOBBIX KOJI€OaHH TpeyIaraeTcst OLEHUBATh C MO-
MOIIbIO TYOMHBI IPOHUKHOBEHHUS BO3IYIIHON CTpyH,
BO3MOYKHOCTBIO BBIKPAIITMBAHKS TTOBEPXHOCTH, Pa3py-
1ieHus 00pasia, HATMYUS! ITUPOKUX TPELIMH.

' Bypuenko I1.H. MeXaHuKO-TeXHOIOTMYECKHE OCHOBBI II0YBO-
00pa0aTBIBAIOIINX MAIIIMH HOBOTO MOKONIeHUsT: MoHorpadust. M.
BIM, 2002. 212 c.

?Topuxos B.E., Mensanxosa O.B. HayuHble 0CHOBBI arpo-
Homun: Yueonoe nocoodue. CII0.: M3narensctBo «Jlanby, 2020.
348 c.

Ecnu uckimounTh pexuM yIsTpa3ByKOBBIX KojeOa-
HUI 1 IPEANIONIOKUTH HATMYHE TOJIHKO BEIOPOCA CHKATOTO
BO3/lyXa, TO C YBEJIMUEHUEM JABIECHHS 10 OIPEAEIICHHO-
IO MpeZeia yBEIUIUBAECTCS CKOPOCTh JBMKEHUS U, CO-
OTBETCTBEHHO, ITyOWHA NMPOHUKHOBEHHS BO3IYLIHOTO
notoka. O0acTh, MOJABEPIIIASCS BO3ACHCTBUIO CTPYH
BO3/IYIIHOTO TIOTOKA, MPHOOPETACT IMINHIPOUIAIIb-
HYI0 (KOJIOHHOOOPa3Hy10) GopMy C IOCTOSIHHOM T10 TITy-
OvHEe 00paOOTKU MIMPUHOMN CEUCHHSI.

[Tpu nomave c:xaToro Bo3mayxa B MOYBY B PEKHUME
YABTPA3BYKOBBIX KOJICOAHUH arpecCHBHOCTH IOTOKA
OyZIeT MPOSIBIATHCS YK€ B MOMEHT BXOJIa BO3AYIIHOTO
MOTOKa B IMMOBEPXHOCTHBIN cioil. Dopma Tena paspy-
nieHust OyJIeT COOTBETCTBOBATh YCEUCHHOMY KOHYCY,
MIOBEPHYTOMY OOJIBIIUM OCHOBAaHHEM K JTHEBHOM I10-
BEPXHOCTU. MOXXHO MPENOIOKUTD, YTO AJISI TAHHOTO
pekuma paboThl B O0JbIIeH Mepe OyeT MPOSBIATHCS
MoKasareib BbIKpalIMBaHus noBepxHocTH. Hanbonee
3 dEeKTUBHBIM Oy/lEeT PEKUM C JTABICHUEM pECHBe-
pa, Ipu KoTopoM OyzieT HaOMIoAaThCsl MaKCUMAaJIbHAast
DIyOMHA TPOHUKHOBEHUS CTPYH M BBIKpAIlIMBaHHUE
MIOBEPXHOCTH.

Leasb uccienoBaHmii: OLEHUTH WHTEHCUBHOCTH
BO3/ICUCTBUSI TA30CTPYWHOrO OOIydaTensi B PEKHUME
YJIBTPa3BYKOBBIX KOJI€OaHHI HAa TOBEPXHOCTHBIN CII0M
CYTIIMHHCTOH TIOYBHI C aOCOTFOTHON BIAKHOCTBIO, CO-
MOCTAaBUMOI C HIKHUM TpeNesioM (pU3MYECKOH crie-
JIOCTH Cpebl.

MaTepua.m)l U MeTOoAbI

JIn1st OIEHKH MHTEHCUBHOCTH BO3JEUCTBUS CHKATOrO
BO3/yXa B PE&KMUME YIBTPa3ByKOBBIX KoJieOaHWI Ha TO-
BEPXHOCTHBIN CJIOW CYIIIMHUCTOM MOYBHI paHee aBTopa-
MU M3TOTOBJIEH Ta30CTPYHHBIHN H3myyarens (puc. 1), cro-
COOHBIN cO371aBaTh YacToTy 3ByKoBOM BoTHBI 20000 I,
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1 SKCTIEPUMEHTAJIBHO JI0Ka3aHa BO3MOXKHOCTb PhIXJICHUS
MOBEPXHOCTHOTO CJ10sI IOUBHI [5, 6]. Y uznmyyarens npo-
JIOJIbHASI OCh BBIXOJJHOTO OTBEPCTHsI pabouell Kamepsbl
MEePHEeHINKYIISpHA OCH HAOETaroIiero M OTPaKEHHO-
TO BO3JIYIIHOTO MOTOKA, YTO TIO3BOJISIET (POKYCHPOBATH
SHEPTHUIO BO3AYIIHOTO MOTOKA paboueit kamepbl. K Baxk-
HCWIIIMM PETyIMPOBOYHBIM TapamMeTpaM Ta30CTpyH-
HOTO M3JTy4aTessi OTHOCATCSI PAacCTOSIHUE MEXIy CO-
TUIOM 2 M PE30HATOPOM 3, NaBlieHne cOpoca pecuBepa.
CBepx3ByKOBOE HCTEUEHHE CKATOTO BO3/IyXa U3 COIJIa
KaMephl JOCTArAETCs IPUMEHEHNeEM coruta Jlasams. ['a-
30CTPYHHBIA W3Tydyarellb COSIUHEH C KOMIIPECCOPOM
Wert (puc. 2).

Puc. 1. PazpaGorannbliii ra3ocTpyiiHblii H31y4YaTellb:
1 — KOpITyC ra30CTPyHHOIO U3TyyaTes;
2 — comuo; 3 — pe3oHarop; 4 — pabouas Kamepa;
5 — BBIXOAHOE OTBEpCTHE pabodeii Kamepsl

Fig. 1. Gas-jet emitter:
1 — gas-jet emitter body, 2 — nozzle, 3 — resonator,
4 —working chamber, 5 — working chamber outlet
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YeraHoBi€HO, UTO PaboTe YKa3aHHOTO ra30CTPyHO-
O U3JTy4aresis IpU PacCTOSHUU MEXKIY COIUIOM H pe30-
HaropoM 3,75 mwm, naBneHnu copoca pecusepa 0,4 MIla
COOTBETCTBYET Y3KOIOJIOCHBIM CHEKTP, YKa3bIBAIOLIUN
Ha BO3MOXKHOCTH paOOThI YCTPOMCTBA B PEXKUME YIIBT-
Pa3BYKOBBIX KojieOanuii (puc. 3).

I'a30CTpyiHBIN H3ITy4aTellb UIMEET CIEAYIOLIIE Te0-
METPUUYECKUE XaPAKTePHUCTUKU:

— IMaMETP BXOTHOTO OTBEPCTHS coma d, = 5,7 MM;

— IMaMeTp KPUTHYECKOro OTBEpCTHs comia d =
=2,9 mm;

— PacCTOSHUE MEXKIY CEUCHUEM BXOJHOTO U KpUTHYE-
CKOTo0 oTBepCTHs comia [ = 5,9 Mm;

Puc. 2. I'azocTpyiiHblii H3/Ty4YaTelb,
COeIMHEHHBIN ¢ kommpeccopom Wert

Fig. 2. Gas-jet emitter

Puc. 3. CiekrporpaMmma npy pacCTosiHHH MeK1y COIJIOM M Pe30HATOPOM ra3ocTpyiiHoro uiy4arens 3,75 Mm
U JaBJieHnu cOpoca pecusepa 4 MIla

Fig. 3. Spectrogram at a distance between the nozzle and the resonator of the gas-jet emitter of 3.75 mm
and the discharge pressure of the receiver of 4 MPa
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— IMaMETP BBIXOJIHOTO OTBepcTUs cora d, = 3,42 mMu; Pe3ynbTarsl 1 uX 00CyK/IeHHEe

— PacCTOAHUC MCIKY CCICHHEM KDHTHICCKOTO H BbI- IIpu npoBeaeHNH SKCIIEPUMEHTAIIBHBIX UCCIIE0BA-
XORHOro oTBepeTHs [, = 2,4 Mm; HHI a0CONIOTHAS BIAXKHOCTh CYTITMHHUCTOH MOYBBI COCTA-

— PacCTOSIHUE MLy COIUIOM W PE30HATOPOM /., =  pya 17%, tBepnocts — 4,16 MI1a. Jledopmartus o4BeH-
=3,75 mm; HBIX 00pA3II0B OTPaKeHa Ha PUCYHKE 5. AHAIIN3 Pe3yilb-

— AMaMETP KOJIOANAa pe3oHaropa dp =3 MM TaTOB MHTEHCUBHOCTH BO3JEHCTBHUSI BO3LYITHOTO ITOTOKA:

— [IyOWHa KOJIOIIA PE30HATOpa /1,= 3 MM; nTyOnHa nmpoHuKHOBeHMs cTpyr Ha 3 1 5 cm (I'O3, T'05),

— BHYTPCHHUI Juamerp paboucii Kamepsl d,, =
=12 Mm;

— JIMaMETP BBIITYCKHOTO OTBEPCTHUS paboUyei KaMephl
d_ =5Mm.

B wuHTepBaze cOpoca jgaBineHus  pecuBepa
0,2...0,5 MIla ¢ marom 0,05 MIla o6beMHBII pacxox,
M’/c, mpunnmMan 3Hauenus: 0,0075; 0,00828; 0,00858;
0,00876; 0,00888; 0,00896; 0,00903. PaccrosiHue Mexxay
COIJIOM ¥ PE30HATOPOM YCTaHABIIMBAJIOCH 32 CUET Bpa-
IIICHMS PE30HATOPA. 0,25 MIla

Bbi moaroToBIeHbI MOYBEHHBIE 00pa3Lbl THaMeT-
pom 0,1 M u BeicoToit 0,05 M (puc. 4). [locne Bo3neii-
CTBHSI CTPYH CHKAaToOro BO3IyXa ITyOHHA MPOHUKHOBEHHS
crpyu (I'O) onpenensiack ¢ MOMOIIBIO U3MEPUTENTBHOM
pynerku. BeikpammBanue mosepxaocty (BIT), Hammdane
mmpokux TpenuH (LIIT) 1 BO3MOXKHOCTB MOTHOTO pas-
pymerns (ITP) onennBanmmcy BU3yasbHO.

AOGCOIIOTHASI BI2YKHOCTB TIOYBBI ONPEAEIISIIACH C T10-
MOIIIBI TEPMOCTATHO-BECOBOIO METOJIA B CYIIMIIBHOM
mkagy COI-3M u BecoB Pocket Scale MH-200 c¢ 1ie-
Hout penenus 0,01 r. TBeprocTh MOYBBI ONPENEIISIIACH
¢ oMottbto TBepromepa Wile soil.

0,2 MIla

0,3 MIla

0,4 MIla

0,45 MITa

0,5 MIla

Puc. 5. lepopmanusi noyBeHHbIX 00pa3L OB
npu copoce AaBJjieHUs1 pecuBepa

Puc. 4. Cepust nouBeHHbIX 00pa310B

Fig. 5. Deformation of soil samples
Fig. 4. Soil sample series when the receiver pressure is released
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BbIkpammBanue moBepxuoctu (BII), Hamuuwe mmpo-
kux TpemuH (IIT) 1 BO3MOXHOCTB TIOTHOTO pa3pyiiie-
aus (ITP) — npencrasnen B Tadmuie 1.

[Tpu paGoTe ra3oCcTpyiHOTO U3Ty4aTes B MHTEpBa-
ne copoca masnenus pecuBepa 0,2...0,3 MIla rmyouna
o0pabotku cocraBuina 0,03 m. HaOmonanock BbIkpa-
muBaHue mnoepxHocTu. Lllupokue TpemuHbl OTCyT-
crBoBasM. [loHOE paspylieHre moYBEeHHBIX 00Pa3LoB
HE HaOJTFOIAIIOCh.

B untepBane cOpoca [gaBieHusi  pecuBepa
0,35...0,4 MIla nryOrHa TPOHMKHOBEHUSI CTPYH Ha-
xomwiack B mpenenax 0,03...0,05 M, nabGmomanock
Takke BBIKPAIIMBAHUE IMOBEPXHOCTH. YBEITMUCHUE
DTyOUHBI TIPOHUKHOBEHHSI CTPYH MOXKHO OOBSCHHTH
JIBOSIKO: BO-TIEPBBIX, OOJbINAS TIyOWHA MPOHHKHOBE-
HUSl CBSI3aHA C BO3POCIIEH KHHETUYECKON 3HEprueit
CTPYH; BO-BTOPBIX, OOJIbINAs TITyOMHA IPOHUKHOBCHUS
CBsI3aHA C peanm3anuenl reaeparopoM ['aprmana y3ko-
MOJI0COTO CHEKTpa (PHC. 2) C 4YaCTOTOM 3BYKOBOMW BOJTHBI
18000 I't. PasrpannunTh 3T TUIIOTE3bI MOXKHO JIMIITH
KOCBEHHO.

FARM MACHINERY AND TECHNOLOGIES

IIpu cOpoce naenenust pecusepa 0,45...0,5 Mlla
DTyOMHAa TPOHMKHOBEHUsI COCTaBWIA Takke 3...5 cM
¢ npeoOnazanueM BenmrmyuHbl 5 cM. Habmonanuce Tak-
K€ BBIKPAIINBAHHIE [TOBEPXHOCTH, IIOJHOE Pa3pyllIeHHEe
00pasIa, HaTM4ue IUPOKOI TPEIINHBL

[Ipu BO3a€MCTBUM CKATOTO BO3/1yXa B PEXKUME YIIbT-
Pa3ByKOBBIX KOJICOaHUI Ha TIOYBY C AOCOTFOTHOM BIIaXK-
HOCTBIO, OJIM3KOH K HIDKHEMY Ipefiery (pU3H4eckoii crie-
JIOCTH TIOYBBI, TIPOLIECC COMPOBOKIAIICS €€ MBIICBUIHBIM
BbIOpOCOM. Bo3zielicTBre Ha TOYBY C aOCOIFOTHOM BIIaX-
HOCTBI0, ONTM3KOM K BEpXHEMY Tpesielty (prU3HIecKoii cre-
JIOCTH, COMPOBOXKIAIOCH (hparMeHTaell OYBEHHBIX
arperaroB MU UCKITIOUCHUH MTBUIEBUIAHOTO BBIOpOCa.

B pesynbrare uccnenoBaHW YCTAHOBJIEHO, YTO
IpH A0COTIOTHOM BIIQYKHOCTH CYIVIMHUCTOM 104BHI 17%
u TBepaocty 4,16 MIla riryOrHa MPOHUKHOBEHUS CTPYH
BO3/YLLIHOTO MOTOKa cocTaBmia 3...5 cm. [lonHoe paz-
pYILIEHHE TIOYBEHHOTO 00pa3Iia COOTBETCTBOBAJIO /IaBJIe-
Huto copoca pecusepa 0,45 u 0,5 MIa. BeikpammiBanue
TIOBEPXHOCTH XapaKTePHO /IS cOpoca JaBIeHNS pecuBe-
pa B quanazosne 0,2...0,4 MITa.

Tabnuya 1
Pe3yabTaThl aHAIM32 MHTEHCHBHOCTH BO3A€iCTBHS BO3IYIIHOIO MOTOKA
Table 1
Results of the air flow intensity analysis
JlaBJjenue copoca pecusepa, MIla 1 noBTOp 2 noBTOp 3 noBTOp
Receiver release pressure, MPa Retry 1 Retry 2 Retry 3
0,20 ros o3, BlI o3, BII
0,25 ro3 o3 I'03, BII
0,30 ros o3, BI1 o3, BlI
0,35 ros ro3 ros
0,40 I'0s, BIT ros Iros
0,45 Ios, Imp ros ros
0,50 Ios, 11p ros ros, IT
BeiBonanb! 3. Jli1st ra30CcTpyHHOIO M3JIydaressi, y KOTOPOro och

1. THTEeHCUBHOCTh BO3JICMCTBUS CHKATOTO BO3IyXa
B PEXHMME YIBTPa3BYKOBBIX KOJICOAHWI Ipeziaraet-
Csl OLICHMBAaTh IIyOWHOW NMPOHUKHOBEHUS BO3ITYIIHON
CTPYH, BO3MOXKHOCTBIO BBIKPAIIMBAHUS TIOBEPXHOCTH,
HAJIMYHS MAPOKUX TPEIIUH U pa3pyIIeHus o0pasia.

2. J1i1st IOUBBI ¢ A0COTIOTHOM BIIAXKHOCTHIO, OJIN3KON
K HIDKHEMY TIpeiey (pU3UYeCKON CIeI0CTH, BO3MOXK-
HOCTh BBIKPAIIMBAHUS TIOBEPXHOCTH SIBJSICTCS alpH-
OPHBIM TTOKa3aTelIeM, YKa3bIBAIOIIMM HA ONTUMAIILHOE
JIaBJICHHE BBIOPOCA CKATOrO BO3IyXa.

BBIXOTHOTO OTBEPCTHUs NMEPIEHIUKYISIpHA OCH Hale-
TaOLIET0 U OTPAKEHHOTO MOTOKA, PACCTOSHUE MEXKITY
COIJIOM M PE30HATOPOM JIOJDKHO COCTAaBISTH 3,75 MM,
pEKOMEHTyeMOoe JIaBlieHHe cOpoca pecuBepa JIOIDKHO
06Tk paBabM 4 MITa. I1pu sTOM mTyOMHA TIPOHUKHO-
BEHUS CTPYH BO3/LYILHOIO [IOTOKA COCTABIIAET 3...5 CM.

4. TTpu pa3paboTKe METOAMKH OLIEHKU CTEIIEHH pa3-
pyLIEHUs] HEOOXOAUMO MPETYCMOTPETh BO3MOXHOCTb
UCKJTFOUEHHUS TIOTEPh YaCTHUI] TIOYBBI NIPH BO3MOXKHOM
MTBUIEBUTHOM BBIOpOCE.
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