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BOJO3ABOP IS 'OPHBIX PEK

Lenbto uccnenoBaHuil ABISIOCH 000OCHOBAHME MPUHIMIIHAILHO HOBOW 00JIErYeHHOM
KOHCTPYKLIMM TOPHOTO BOJI03a00pHOTO COOpYXKEeHHs i pek JIeHkopaHCKoil cyOTpommue-
CKOM 30HBI A3epOaiiykaHa ¢ yueTOM T'HIPOJIOTHYECKOTO PEeXUMa, XapaKTEPUCTHK KUAKOTO U
TBEPAOro CTOKOB pek. PazpaboTaHHbI B0103a00p BBIIIOJIHEH C UCHOJIb30BAHUEM BaJIbIIOBOIO
3aTBOpa, PaCMOJIOKEHHOIO MOIMEPEK pyciia PeKH M 00pasyloniero HU3KOHANOPHYIO0 BOJO3a-
OOPHO-BOIOCIIMBHYIO IJIOTHUHY C HEpEeMEHHbIM HoporoMm. Ha moBepXHOCTH BaJIbLIOBOrO 3a-
TBOpa CO CTOPOHBI BEpXHEro Obeda Mo ero UIMHE MPeAYCMOTPEHBI IIEeNU Pa3HOM MIMPUHBI
JUIS OCYILLIECTBJIEHHsI BOJ03a0opa U3 peku. BHyTpeHHee MpoCTpaHCTBO 3aTBOpA CIIYKUT IS
cbopa M OTBOJA BOJbI B OTBOJAIIMHA KaHal. B pa3paboTaHHON KOHCTPYKLIHMU MPOUCXOAUT
MOJTHOE OCAXKJICHUE KPYIMHBIX (PPAKIUK JOHHBIX HAHOCOB, & OCBETIECHHBIN PEYHOU MOTOK ITe-
penuBaeTcs yepe3 rpedeHb BaJbLOBOTO 3aTBOPA, IIPU 3TOM YAaCTHYHO Yepe3 ILIEIEeBOE OTBEp-
CTHE IOCTYyMaeT B BOJ103a00pHYI0 ranepero. Ha MonenbHol ycTraHoBKe Bojj03a0opa mpoBese-
Hbl HCCJIEIOBAHUS €ro pabOoThl NPU Pa3HbIX 3HAUYECHUAX LIMPUHBI U TIOJOKEHUU LIeiel
Ha BaJbIIOBOM 3aTBOpe. B aKcreprMeHTaIbHBIX HCCIEIOBAaHUSAX pacxoi BOJAbI BOA03a0opa
os11 pasen 0,60; 0,83; 1,80; 2,00; 2,20; 4,65; 11,60 u 14,65 n/c, macmitad MOIETHPOBAHHS
coctaBisn 1:15. Ha ocHOBaHMM TEOPETHMUYECKMX HCCIEAOBAaHUM M3 BBIPAKECHHS YICIbHOMN
SHEPruy NOTOKA OBLIU MOJYYEHbl pacCUeTHbIE 3aBUCUMOCTHU ISl OIIPE/IeeHUsI TIIyOUHBI TOTO-
Ka BJIOJIb Tajiepeu Ui JBYX pacueTHBIX CIIy4aeB IPU YKJIOHE rajiepe, paBHOM HYIIO U OT-
JIMYHOM OT HYJIS, C MOCTOSIHHBIMH YIEIbHBIMH pacxojaMu. [lomydeHHble 3aBUCUMOCTH MO~
TBEPKIEHbI pe3ybTaTaMU JIaOOPAaTOPHBIX HccieoBaHui ¢ TouHOCThIO 1,2—11,7 %. Tlomyue-
Ha 3aBUCHMOCTH JUIsl OIIPENEICHUs] CpelHEN CKOPOCTH BOJbI B rajiepee, KOTopasi MOJATBEp-
KJECHa pe3yibTaTaMd OOpabOTKM JAaHHBIX 3KCIIEPUMEHTAIbHBIX OIBITOB C MOIPEIIHOCTHIO
3-8 %.

KiroueBbie cioBa: JOHHBIE HAHOCHI, pycllo, Tajepes, Boj03abopHas Iieib, pacxos,
YKJIOH, BEpXHUN U HUKHUN ObeBbl.
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WATER INTAKE FOR MOUNTAIN RIVERS

The objective of the research is to substantiate fundamental new lightweight design of
mountain water intake structure for rivers of Len Koran subtropical zone in Azerbaijan con-
sidering hydrologic regime, characteristics of liquid and solid runoff of the rivers. The devel-
oped water intake structure was made by using roller gate situated across the river channel
and forming low-pressure water intake-spill-weir with variable threshold. At the surface of
roller gate by the side of upstream along its length the slots of different width for river water
intake are provided. The internal space of the gate is used for collecting and withdrawing of
water to off-take cannel. The developed construction provides total deposition of large frac-
tions of bottom sediments, and then clarified river flow overflow through the ridge of roller
gate wherein partially supplied through the slot to the water intake gallery. At the model of
water intake the investigation of its operation at different values of width and places of slots
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on the roller gate was conducted. At the experiment the water discharges of water intake were
0.60, 0.83, 1.80, 2.00, 2.20, 4.65, 11.60, and 14.65 I/sec; modeling scale was 1:15. Based on
theoretical investigation and form of specific energy of flow, the equations for calculating the
depth of flow along a gallery for two gallery slopes, which were equal to zero and nonzero
with constant specific discharges, were found. The equations found were validated by labora-
tory result with accuracy 1.2-11.7 %. An equation for mean water velocity in a gallery, which
was confirmed by the results of experimental data with an error of 3—8 %, was deduced.

Keywords: bottom deposits, channel, gallery, water intake slot, discharge, slope, up-
stream, downstream.

Beenenue. [Ipy peKOHCTPYKIIMHA U CTPOUTEIBCTBE HOBBIX OPOCUTEIIBHBIX
CHUCTEM B TOPHOM U MIPEATOPHOIM 30HaX BO3HUKAET BOIPOC BHIOOpPA KOHCTPYKIIUU
BO/103200PHOTO COOPYKEHUS.

Kak wu3BecTHO, B HacToslee BpeMsi OCHOBHBIM THIIOM BOJ03a00pa
JUTSl TOPHBIX peK B AzepOaiikanckon PecryOnrke siBISICTCSl TOHHBINA pelieTda-
TBIN, TaK Ha3bIBAEMbI TUPOJILCKUH, TUII BOJ103a00pa. OCHOBHOE MPEUMYIIIECTBO
pENIeTYaTOr0 TOPHOr0 BOA03a00PHOTO COOPYKEHHUS 3aKII0YAETCs B TOM, YTO OH
obOecrnieunBaeT OECIPENITCTBEHHBIN MPOIYCK MaBOAKOBBIX BOJI, KPYITHBIX HaHO-
COB W IUIABAIOIIMX TEJ BHU3 MO PYCIy peku. 3a00p BOJbI B KaHAJT MOXET OBIThH
OCYILIECTBJICH IPU BCEX TOPU30HTAX BOJBI B PEKE, a F'OJIOBHOE COOPYKEHUE Ma-
JIO CTECHSIET PYCJIO, YTO BAXKHO ISl TOPHBIX PEK, HECYIIIUX CEJIEBBIE IOTOKU UIIU
HMMEIOIINX MaBOJKU CeNIeBOro xapakrepa. Kpome toro, pemeryaTsiii TUI BOJO-
3a0opa siBIsieTcss Hanbojee SKOHOMUYHBIM. BMecTe ¢ TeM 3TOT Tum Bogo3zadbopa
MMEET U CepbE3HbIC HEIOCTATKU. 3a00p BOJbI OCYIIECTBIISETCS U3 HUKHUX CIIO-
€B INIOTOKA, HACBHIIIECHHBIX JOHHBIMU HAHOCAMH, KOTOPbIE BMECTE C BOJOM IIO-
CTYIAIOT B BOJAOINPHUEMHYIO TaJieper0 U MarucTpayibHbli KaHai. IIpu Hemocta-
TOYHOM TPAHCIOPTUPYIOIIEH CIIOCOOHOCTH BOJONPHUEMHOM Tajiepen HaHOCHI OT-
KJIQJIBIBAIOTCS B HEW, YMEHBIIAIOT €€ MPOMYCKHYIO CIIOCOOHOCTH, B CBS3HU C UeM
BO3HUKAECT HEOOXOJAMMOCTh B TEPUOAMYECKONW OUHCTKE Tajeper BPYUHYIO.
Jls1 ynaBivBaHus JOHHBIX HAHOCOB M yAaJeHUsS UX OOpaTHO B peKy Tpebyercs
YCTPOMCTBO I'PABUEIIOBOK, YTO B TOPHBIX YCIOBUSX YCIOXKHAET KOHCTPYKIUIO U
KOMIIOHOBKY BO[03a00pHOT0 y31a [1, 2].

Pa3paboTkoil KOHCTPYKIIUA TOPHBIX M MPEATOPHBIX BOA03a00PHBIX CO-

opyxenuii 3anuManuch H. ®@. Jlanenus, C. I'. Menuk-Hy6apos, ®. C. Canaxos,

2
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H. b. Kepecenunze, E. A. 3amapun, ®. b. bamupos, Il. C. bo6axuaze [2, 3].
Ha ocHoBaHMM aHanu3a CyIIECTBYIOMIMX BOJI03a00PHBIX COOPYKEHHUH, a TaKxKe
ydeTa TUJIPOJOTUYECKUX OCOOCHHOCTEW BOJAHOIO M HAHOCHOTO PEXKUMOB pPEK
Jlenkopanckoil 30HbBI A3zepOaiimxaHckod PecnyOnuku Oblia paspaboTaHa H
MpeIOKEeHa PUHITUITUAIBHO HOBasi KOHCTPYKIIMS TOPHOTO Bojo3abopa [4—6].
Cxema KOMIIOHOBKH MpEJIaraéMoro TOpHOro Boj03a00pa M KOHCTPYKIHUS €ro
AJIEMEHTOB MpUBeACHBI Ha pucyHke 1. Kak BUIHO U3 3TOr0 pUCYHKA, OCHOBHBIM
KOHCTPYKTHUBHBIM 3JIEMEHTOM MPEJIaraéMoro Boj103adopa SBJISIETCS BaTbI[OBBIM
3aTBOP, Ha MOBEPXHOCTU KOTOPOTO BBIMOIHSIOTCA CIELUAIbHbIE LIEIEBbIE OT-
BepcTHs Al obecrieueHus 3a00pa BOJbI U3 MOBEPXHOCTHOTO CJIOS PEUYHOTO TO-
Toka. [Ipu 3TOM BanbLOBBIM 3aTBOp pacmojiaraeTcsl MEPHEHAUKYISIPHO PYCITy
PEKU U YCTAaHABIMBAETCS MEXIY OEperoBbIMH M MPOMEXKYTOUHBIMU pa3eiu-
TeIbHBIMU cTeHKaMH. ClielyeT OTMETUTh, YTO MOJ0OHbBIE 3aTBOPHI MPUMEHSIOT-
Cs B BOJOXO3AWCTBEHHOW NPAKTUKE IS NEPEKPHITUS MPOJETOB HIMPUHOU
45-60 M u BbicoTOM 9—-13 M. 3aTBOpHI MepeMenialTcs Mo 3y04aTbiM Hampas-
JISIOIIMM PeiikaM, YCTaHOBJICHHBIM T0J1 yriioM 65—75°. HeobxoqumMo mogdepk-
HYTb, YTO B pa3pabOTaHHON KOHCTPYKLHU OOJIETYEHHOIr0 BOja03abopa B Bepx-
HEeM Obede ruapoysia MPOUCXOAUT MOJHOE OCAXKICHUE KPYMHBIX (pakuuii
JIOHHBIX HAHOCOB, @ OCBETJICHHBIA PEYHON MOTOK MEpenuBaeTCs uyepe3 rpeOeHb
BaJILIOBOT'O 3aTBOPA, MPU 3TOM YACTUYHO Yepe3 I1eJIEBOE OTBEPCTUE MOCTYMAET
B B0/103a00pHYyI0 rajepero. Bonozabopnas ranepes mnoaaet 3adbupaeMyto U3 mo-
BEPXHOCTHOTO CJI0S BOJY B OPOCHUTENbHBIN KaHAJL.

[Ipu 3aunenun BepxHero 6beda v MpoIycKke NaBOAOYHOTO pacxoja yepes
TUAPOY3€el BaJlbIOBBIA 3aTBOP MOJHUMAETCS, B PE3YJIbTATE YETO MPOUCXOJIST
yJlaJeHue HAaHOCHBIX OTJIOKEHUW THIPaBIMYECKOW MPOMBIBKOW M MPOIYCK Ma-
BOJIKa 0€3 CTeCHEHHUs pyca.

Marepuanbl U MeToabl. [ mpoBeAeHUST SKCIIEPUMEHTAIBHBIX HCCIIe-
JOBaHUH MO U3yYEHUIO KOHCTPYKTUBHBIX OCOOEHHOCTEHN pa3paboTaHHOTO BOJIO-

3360pHOFO COOPYKCHHA U €TO0 TUAPABIIMYCCKOT'O PCKUMaA ObLIa IMOCTPOCHA MO-
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nesp B Maciraoe 1:15.

Pazpes -1

a — TIaH THApoy3na; 6 — paspes I-I; 6 — monepeunbie pa3pessl;
1 — BepxHmii Obed; 2 — BaIBIIOBBIN 3aTBOP; 3 — MIEIEBOE OTBEPCTHE; 4 — BOJI03a00pHAS
rajepesi; 5 — CeTMEHTHBIHN JINCT; 6 — TPaBUETIOBKH; 7/ — OTBOSIINI KaHal; § — HKHUN Obed

Pucynok 1 — Cxema KOMIIOHOBKH 3JIEMEHTOB
NpeaIaraeMoro ropHoro Bogo3adopa

B uccrnenoBanusix pa3Mepbl MIEJIEBOTO OTBEPCTHS HA MOBEPXHOCTH Ballb-
1IOBOT'0 3aTBOpa JJis Mojenu coctanisiiau 2; 10; 15; 20; 30 MM, 4TO 1151 YCTIOBHIA
Hatypsl paBHo 0,030; 0,150; 0,225; 0,300; 0,450 cm. Kpome Toro, uccinemyemblie
IIEJIEBbIE OTBEPCTUSI pacCIioarajiiCh Ha TOBEPXHOCTH BaJBbIIOBOTO 3aTBOpPA
oz yriom 45; 90; 120° k ropusonty. IIpu npoBeneHUN >KCNEPUMEHTATBHBIX
HCCIIEIOBAHUM C M3MEHEHUEM IIUPHUHBI 1ienaeBoro orepctus oT 20 g0 30 MM
(mna vatypsl ot 0,30 1o 0,45 M) MOAEIBHBIN pacXo BOJbI peKu cocTaisu 2,20;
4,65; 11,60 u 14,65 ni/c, uro nipu nepecyeTe JJsl HATYPHBIX YCIOBUM paBHO 1,92;

4,05; 10,50 u 12,78 M3/C, a HaTypHbBIC PacXoj]ibl BOJ03a00PHOTO COOPYKEHUS
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HaxoJIWJINCh B Tipeaenax 1,92—-6,27 M/c.

PesyabTaThl U 00cyxaenue. ONbITH MOKA3bIBAIOT, YTO MPU U3MEHEHUU
pacxoza Bogo3abopa ot 0,52 10 6,27 M’/c BIOIb TalepeH [IyOHHA BOIBI H3Me-
Hsgercsa ot 0,75 no 1,20 M. I1o 1aHHBIM SKCNIEPUMEHTAIBHBIX UCCIIEAOBAHUM, OT-
HOIIICHUE TJIYOMHBI BOJbI B Hauaje M KOHIE Trajieperd M3MEHSJIOCh B Mpesenax

h /h =1,70...2,44, tne h,, h, — r1yOMHBI BOABI B Hauaje M KOHIE Tajepeu

(Tabnuma 1).

Tabauna 1 — ITapameTpbl NIOTOKA B BO103a00PHOM rajepee

Yucio Pacxox Bomo- ['mybuna BoABI B KOHIIE ['myOuna BoBI h,/h,

ONBITOB | 3abopa, a/c | ramepeu A, mo popmyse (1), m B Hayaje /1, , M
1 0,60 0,020 0,034 1,70
2 0,83 0,024 0,052 2,17
3 1,80 0,035 0,067 2,00
4 2,00 0,037 0,085 2,29
5 1,66 0,034 0,065 1,91
6 2,50 0,041 0,100 2,44
7 3,33 0,052 0,110 2,11

Jlnist onpenienieHus TIyOrMHBI BOABI B HaUaie U KOHIlE rajepen Obuin oOpa-
00TaHBl KCTIEpUMEHTAIBHBIC JaHHBIC JIA0OpaTOpPHBIX HccienoBanuil. [lo pe-
3ynbTaTaMm oOpabOTKH ObUIO YCTAHOBJIEHO, YTO MPHU Pa3HbIX THIPABIMYECKUX
pexxuMax paboThl MPEIOKCHHON KOHCTPYKIIMH BOJ03a00PHOTO COOPYIKEHUS
B KOHIIC Tajiepey yCTaHABIMBACTCS KPUTHUYECKAs TTyOUHA, KOTOpask MOXKET ObITh

omnpezaeseHa 1mo 3aBUCUMOCTH [ 7-9]:

h h hoon )
L “?’“’—0,9( ‘;j +0,025,

Tac th. — KPUTUYICCKAA I‘JIY6I/IHa BOJIbI B KOHIIC TAJICPCHU, M:

Clq2
h, =3/—,
p- g

rae a — kodpdunuent Kopuonuca, a=1,1;
. 2
g — YIETbHBIN pacxo] BOJ03a00pHOTO COOPYKEHUs, M/C”;

2
g — YCKOpeHHe CHIIbI TshkecTH, g=9,81 m/c”;
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d — AUAMETP BAJIbIIOBOTO 3aTBOpA, M,

h

pdm KpUTHYCCKAsA I‘JIY6I/IHa (I)I/IKTI/IBHOI‘O MMpAMOYTOJIBHOTO ITOTICPCYHOT'O

CEYEHHMsI pyclia, IIMPUHA KOTOPOro paBHAETCS d .

[To nyuHe ranepen CKOpOCTh BOJIBI OnpeieiseTcs mo hopmyre:
v=v_|— |, (1)

rac v . — KpUTHYCCKasx CKOPOCTh B KOHIIC TraJICPECH M/C;
Kp ’ ’

X — pacueTHas JIMHA TaJICPEH, M;
§ — o0mras JjIuHa rajepen, M;
n — IoKa3aTelb CTCIICHM.

ITo pe3ynbTaTam 00paOOTKH OMBITHBIX JAHHBIX YCTAHOBJICHO, YTO B (op-

Mmysie (1) mokaszaTens cTeneHu cienyer npuaumats 7 < 1,0.

CKOpOCTH TOTOKa, OMpeAeNisieMble MO SKCIEPUMEHTAIbHBIM JTaHHBIM H
o gopmyuiie (1), cornacyroTcst y10BIETBOPUTEIHLHO C OTPEIIHOCTHIO0 3—8 %.

JUI IWINHAPUYECKOTO BaJIBIIOBOIO 3aTBOPA CEYEHUE IOTOKAa B rajepee
dbopmupyeTcst B BUae cermenrta, rae A<r u B<r (h — rnmyOuHa BOJbI B raie-
pee, M). Ilpu 3TOM 1UIOIIA(b MONEPEYHOIO CEYEHUS MTOTOKA B rajepee olpese-
nsietest npu i=0, g=const 1o Gpopmyie:

2
0=(¢-sing)-,
I @ — LHEHTPAIbHBINA YTOJI CETMEHTHOTO CEUCHMUS;
7 — pajnyc CerMeHTa, M.

[Ipu 5TOM JIMHA CMOYEHHOI'O0 MEPUMETPA ONpEEseTCss U3 3aBUCUMOCTH

Y =O@-7, THAPABINYECKUNA paanyc — 1o Gopmyie:

R_O_(0=sing)
X 20

>
IIMPHUHA ITOTOKA 110 YPE3Yy BOAbI HAXOAUTCA U3 BBHIPAKCHUA

B=2sin$-r.
2
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H€O6XOIII/IMO OTMCTUTDb, YTO PACUCTHAA 3dBUCUMOCTH IJISI OIIPCACIICHUA

I‘JIY6I/IHBI IMIOTOKAa BIOOJIb T'aJICPCU HAMMU IIOJYUCHA H3 BbIPAKCHUA yI[eHBHDfI

OHCPTUH ITOTOKA. HpI/I 9TOM H3MCHCHHC YHCHBHOﬁ OQHCPIUU MCKIAY COCCOIHUMH

CCUCHMAMHU HaXOIUM N3 YPABHCHUA:

r7ie i — YKJIOH JHa B0/103a00pHOM rajiepeu.

—~dh .
dx

o+

d

da(v:
dx\2g )

2)

[Ipu i=0 u g=const u3 ypaBHeHus (2) HAXOAUM ypaBHEHHUE JIJIsl OIpeie-

JIeHUs TJIyOUHBI B rajiepee:

2

2
h=h,—L_ ﬁj .
2g\®

)

ConoctaBiieHre AaHHBIX, MOJYYEHHBIX MO ypaBHEHHUIO (3), ¢ JaHHBIMU

OKCIICPUMCHTAJIbHBIX I/ICCJICI[OBaHI/Iﬁ IMPUBCACHO B Ta6JII/II_Ie 2.

Tadauna 2 — ConocraBiieHHe ONBITHBIX M TEOPETHYECKHUX TAHHBIX

Pacxon Vaenenwiit | CrBop | Paccros- I'myOuna BoabI Pacxoxne-
B0J03a00- | pacxoj BO- HUE MEX- | TI0 OTBIT- | 10 op- Hue, %
pa, M/c IIbI B Taje- Iy CTBO- | HBIM maH- | myue (3)
pee, M*/c pamu, M HBIM
0,00330 0,0072 0 0 0,110 - -
1 0,110 0,100 0,1098 +9,0
2 0,230 0,094 0,0990 +5,3
3 0,335 0,090 0,0920 +2,2
4 0,460 0,046 0,0520 +11,7
0,00250 0,0054 0 0 0,1001 - -
1 0,110 0,090 0,0999 +11,0
2 0,230 0,085 0,0895 +5,3
3 0,335 0,015 0,8350 +11,3
4 0,460 0,040 0,0410 +2,5
0,00200 0,0043 0 0 0,095 - -
1 0,110 0,084 0,083 -1,2
2 0,230 0,018 0,019 +2,05
3 0,335 0,014 0,077 +6,4
4 0,460 0,0305 0,030 -1,6
0,00166 0,0036 0 0 0,090 - -
1 0,110 0,080 0,089 +11,2
2 0,230 0,075 0,079 +6,2
3 0,335 0,070 0,074 +5,9
4 0,460 0,030 0,034 +11,7




Hayunsiii xxypuan Poccuiickoro HUU npo6aem memmopanuu, Ne 3(19), 2015 r., [150-158]

Ilpu i#0 u g=const ypaBHEHHE IS ONpEAe/eHUs INIyOUHbI B rajiepee

MPUMET BUI:
2 2
h:ho—q—(ﬁj —ix. (4)
2g\®

Kak mo 3aBucumoctu (3), Tak U 1o 3aBUCUMOCTH (4) TiyOMHA MOTOKA
0 JUIMHE Tajepeu omnpeaensercs mnogoopoM. st pa3sHbBIX pacXxodoB BOJBI pe-
KOMEH/IyeMOro B0/103a00pa BBIMIOJHEHO COIOCTaBJIeHHE BhIpakeHus (4) ¢ nas-
HBIMU DKCIEPUMEHTAJIbHBIX HcciefAoBaHui. [lorpemHocTs MeXAy dKc-
MEPUMEHTAJILHBIMHU JTAHHBIMU W BBIUYHCIICHHBIMU 10 YPaBHEHHIO (4) HAXOIUTCS
B npeaenax 1,2—-11,7 % [5].

BbiBoabI

1 Ha ocHOBaHUM TEOPETUYECKUX UCCIICIOBAHUIN W3 BBIPAXKEHUS yIeIbHON
SHEPIUM TMOTOKA OBUIM MOJYyYEeHBI PACUETHBIC 3aBUCHUMOCTH IS ONpeeTICHUs
IIyOUMHBI TOTOKAa BJIOJIb Tajepeu Ui JBYX pacueTHhIX ciydaeB: npu i=0;

g=const u i#0; g=const. OTH 3aBUCUMOCTH NOATBEPKAAKOTCA Pe3yJIbTaTaMU

1a00paTOPHBIX UCCIIeIOBaHUM ¢ TOUHOCThIO 1,2—11,7 %.
2 IlomydyeHa 3aBUCHMOCTD JIJIsl OTMIPEACIICHUS] CPEeIHEH CKOPOCTH BOJBI B
rajiepee, KoTopas MOJATBEpXKAAeTCs pe3ysibTaTaMu oOpabOTKH AaHHBIX JKCIIe-

PUMEHTAJIBHBIX OIBITOB C OTPEIIHOCTHIO 3—8 %.
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