WHHOBALIMOHHOE PA3BUTUE U BOCTPEBOBAHHOCTb HAYKM B COBPEMEHHOM KA3AXCTAHE

OcwlHAall menriMaepre KapaMacTaH, eJiH arpOoeHEepKACINTIK KemIeHiHJe ol KYHre AediH
Oipkarap KeMIIUTIKTep Oap: cajaHbl KYPBLIBIMIBIK-TEXHOJIOTUSIIBIK JKAHFBIPTYIBIH TOMEH KapPKbIHBI,
HApBIKTHIK HMHQPaKYphUTBIM JTaMYBIHBIH KaHaFaTTaHAPJBIKCHI3 JIEHTeWi, aybll I[apyamlbUIbIFbI
OHJIPICIHIH YCaK TayapiblFbl, CaJaHbIH Kap>KbUIBIK TYPAKCBHI3JBIFBI, CajlaHbl JaMBITYFa JKeKe
WHBECTHIHSIIAP IBIH JKETKIUTIKCI3 aFBIHbI, O1TIKTI KaIpiIapAsIH TalIIbBUIBIFGI XKoHe T. 0. Kazipri 3amaHFbI
AOK Kypuem KapKXbl-DKOHOMHMKAJBIK KaFjaiiia Typ: cajaga IIbIFBIHABI arpOeHEepKaCiNTIK
KOCIOPBIHIAP KYMBIC ICTEiII, OHIMHIH ©31HAIK KYHBI OYPBIHFBICHIHIIIA KOFAPHI OOJIBINT KB OTHIP,
KpEAUTOPJIbIK Oeperiek ToMeHaeMeiini. bynan 0acka, Heri3ri eHIipiCTiK KopJap eTe TO3FaH, altHaAIbIM
KapaXkaThl KETIiCIEH i, OHmIPICTIK KyaTTapabl TEXHOJIOTHSIIBIK KaHAPTYIBIH KaKETTI OmicTepl KOK,
OHJIIPICTIH, OacKapyAblH J>KOHE YHBIMIACTBIPYIIBIH Ka3ipri 3aMaHFbl TEXHOJOTHUIAPBIH KOJIaHa
oThIpEITI, AOK KoCITTOpBIHAAPHIHBIH MaPYaNTbUTBIK KI3METIH KYPTi3y TETIKTEpl KETKUTIKTI Topexkee
THIMJI eMec.

Hemex, AOK MHHOBaNMSIBIK JKYHECIHIH OJIOKTaphIH KaMTaMachl3 €TETiH HETi3ri MiHACTTepIiH
0ipi eHIipicTe aJbIHFAH HOTHXKEJIEp MEH FHUIBIMU-TEXHUKAIBIK d3ipJieMeNepAiH JeyeTi apachlHIaFbl
alBIPMAIIBIIBIKTEI TETICTEY KE3iHAEe WHHOBAIMSIAP KOPHIH KAJIBITACTHIPY KOHE OJIApABI OHIIpicTe
Wrepy YIIiH KOJAibl >Karmaiiap jkacay Ooibim TaObutafsl. Konmma 0ap jkoHE TYTHIHYIIBUIApFa
KOJDKETIMJII JKaHa CHII3LIIMAEPAIH CaHIBIK JKUBIHTBIFBI, COHJAW-aK OJapAblH arpOeHEPKAICINTIK
KBI3METTIH OHIIPICTIK, SKOHOMHKAJIBIK )K9HE 0acKa Ja KepCeTKILITEPiH )KaKcapTy MYMKIHIIKTepi Oap.
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HOBBIE 3KOJOTHYECKHUE KOHCTPYKIINUU
T'UJAPOTEXHUYECKHX COOPYKEHUI

Kamankya A.M.
Tapaszckuii Koaneoic H#ene3Ho00POAICHO20 MPAHCcnopma u KommyHuxkayuil, Tapas

B PecriyOnmke KazaxcraHn wHTeHcH(HUKAWA CEThCKOXO3SHCTBEHHOTO MPOM3BOJICTBA Ha 0aze
METHOpaIlMy 3EeMellb MOJy4Ywia IMHpPOKoe pa3Butue. OpocuTenbHBIE CHCTEMBI, BKIIOYAOIINE
TUAPOTEXHUYECKUE COOPY>KEHHSI U OPCUTENIbHYIO CETh, B PE3YyJIbTaTE HKCIUIyaTallud KOTOPBIX MOLYT
BO3HHUKHYTHh MPOOJIEMBI, CBSI3aHHBIC ¢ KOHCTPYKIUSAMU. MBI HIDKE MPEACTaBIIsIeM HECKOIBKO HOBBIX
3KOJIOTHYECKUX KOHCTPYKLUHU TMAPOTEXHUYECKUX COOPYKEHUI NPUMEHSIEMBIX B BOJHOM XO3SMCTBE,
MOJIy4€HHBIE YYEeHBIMH Tapa3cKoro rocyJapcTBEHHOT0 yHUBepcuTeTa uMenu M. X Jlynaru.

[TepBoe n300peTeHre OTHOCUTCS K 00JIACTH THAPOTEXHUIECKUX COOPYKEHUH U CTPOUTEIHCTBA,
9KOJIOTHH, 2 IMEHHO BOJIOIIPOBOJISIIUM COOPYKCHHSM JIJIs TOJa4Yd BOJBI K MECTaM €€ MOTPEOICHHUS,
yCTpauBaeMble JJI1 TPaHCIOpPTa BOJBI HA yYaCTKaxX IIEPECEUEHEUs KAHAJIOB C €CTECCTBEHHBIMU U
HCKYCCTBEHHBIMH IPEMATCTBUSIMU, BCTPEUAIOIIUMHUCS IO Tpacce KaHaa.

W3BecTeH aKkBeIyK, BKIFOYAONIHI BXOIHONW W BBIXOJHOM YacTH, M BOIOIPOBOIAIINH TOTOK [1]
paboTaroImuil Kak KaHal, C pPABHOMEPHBIM JBHKCHUEM.

AKBeIlyK TPOCT MO KOHCTPYKIUH, HO y HEro ecTb HeOoJsbIIoi HeaocTaTok. Ecimu akBemyk
paboTaeT mpu MaJOM Harope, HAHOCHI MOCTENEHHO OCEHAl0T B BOJOMPOJAIIEM JIOTKe. M3-3a 3TOTO
TIOMIA/Ib JKHBOTO CEUCHUS JIOTKA YMEHBIIATHCS, YMEHBIIASTCS U MPOITYCKHAS CIIOCOOHOCTh aKBEAyKa,
U JaKe aKBEAYK MOXET BBIUTU U3 CTPOSL.

M3BecTen akBemyk[2] COCTOSIINA U3BXOMHON M BBEIXOHOW YacTei, BOAMPOBOIAIILTO JOTKA. VX
YCTpamBaloOT, €CJIM rabapuT JOPOTH, YPOBEHB BOJIBI IIEPECEKaeMOT0 KaHala UM PEKH HUKE TIPOJIETHOTO
cTpoeHus akBenyka. Omopbl  aKBEAYKOB [IENAIOT AaHAJOTUYHO OIopaM, TMPUMEHSEMBIM B
MocTocTpoeHud. [lo cyliecTBy 3TO MOCTBI, Y KOTOPBIX MPOJETHBIM CTPOEHHUEM CIY>KUT JIOTOK,
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3aMOJTHEHHOMN TeKymei Bomon. KoHCTpyKIus akBeayKka JODKHA 00eCceunBaTh TIABHOE COMPSIKCHHE
BXOI[HCOI‘/'I 9aCTHu €ro ¢ KaHaJioM KakK B IIJIaHC, TaK U B BepTHKaJ’IbHOﬁ TINIOCKOCTH. CKOpOCTI) BOJbI B
aKBEJyKE HA3HAYAIOT HECKOJBKO OOJBIIYI0, YeM B MPUMBIKAIONIMX K HEMYy KaHalax, 4TOOBl He
JIOITyCKaTh OCAKICHHUE B JIOTKE HAHOCOB. HelocTaTkoM TakMX aKBEIYKOB SIBIISICTCS TO, YTO IPH MaJIbIX
Pa3HOCTSIX HAMOPOB B BEPXHEM M HIKHEM Obedax COOpPYKEHHH HAHOCHI, MOCTYMAIONIHE B JIOTOK
0CEe/aloT Ha BOJAOTPOBOAALICH YaCTH, UTO YMEHBIIAET MOMEPEYHOE CEUCHHUE JIOTKA K B KOHEYHOM CUETE
pacxoj akBenyka. [loctapiena 3aiava: o0ecreynTh (IPU PABHOMEPHOM JIBUXKCHUN) HE3aHIISIEMOCTh U
MPOITYCKHON PacxoJi BOJOIPOJSIICTO JOTKA aKBeAyKa MPU MaJol pa3HOCTH HAIIOPOB B BEPXHEM U
HIDKHEM Obedax COOpYKCHHM.

TexHUYeCKHu pe3yJIbTaT JOCTUTACTCSI ITyTEM BBITIOJTHEHUS MPOJIOJILHBIX IIEPOXOBATOCTEH B BUJIC
TIyXUX OCTOHHBIX TPYO B TPH psifa (OIWH 110 OCH JIOTKA) Ha JTHE TI0 BCEH JUTHHE BOIOMPOISIIETO JIOTKA
aKBeyKa.

CyIIHOCTh TPErnojaraeMoro M300peTeHHsT 3aKII0YacTCsl B TOM, YTO BOJOMPOBOISIIHINA JIOTOK
BBITIONHSIETCS B BUJI€ MIPOAOJIBHBIX IIEPOXOBATOCTEH B BUJIE TIYXUX OCTOHHBIX TPYO HA JIHE 1O BCE
JUIMHE JIOTKa. V3-32 cTECHEHUS MOTOKa BOJBI C JIByX CTOPOH, B JIOTKE OyAeT He3aMeTHOE BUXPEBOE
JBIDKCHUE Ha JHE, MPH KOTOPOM PaBHOMEPHOE JIBUKECHHE COOJIONAETCS, a CKOPOCTh BOJBI MOXKET
YBEIIUYUTHCS 110 CPABHEHUIO C IPSIMOTOYHBIM ITOTOKOM, 3TO YCTPAHSIET HEXKENAeMOE OCEIaHNE HAHOCOB.

AKBeIlyK, COCTOSIIIIUI U3 BXOJHOW M BBIXOJTHOW YacTH, U BOJOIPOBOISAIIETO JIOTKA, OTINYAETCS
TEM, 4TO BOI[OHpOBO}J}IIIII/Iﬁ JIOTOK BBIIIOJIHACTCSA B BUAC MTPOAOJIbHBIX HIepOXOBaTOCTeﬁ B BUJIC I'TyXHUX
OCTOHHBIX TPYO Ha JIHE 1O BCE JJIMHE JIOTKA.

Jl1s AeTanbHOTO M3JI0KEHUS CYIIHOCTU H300pEeTEHUS, HIDKEITPUBEICHA CXeMa IPEATIOIaracMoro
aKBe/IyKa.

[Ipennaraemoe ycTpoiicTBO (puc.l) cocTout u3 Bxoasimel yactu 1, BOJOIPOBOISIIETO JOTKA 2,
MPOOJIEHBIX IIEPOXOBATOCTEH B BHJE TIYXHMX OCTOHHBIX TPyO Ha JIHE MO BCEW JUIMHE IJIOTKA 3,

BeIXOHOU yacth 4 [3].
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Pucynox 1. Axeedyx

AkBenyk paboTtaeT ciieayroummM oopazoM. [logBoasImii TOTOK BOABI 3aX0UT K BXOJIHOM 4acTh
1. Boma monmBomsmias, BXOIUT BOJOMPOMAINIUN JOTOK 2, TIE PacCIOJIOKEHBI IPOJIOIbHEBIE
IIEPOXOBATOCTH 3 B BUJIE TIyXMX OCTOHHBIX TPYO Ha JIHE MO Bcel JumHe joTka. M3-3a crecHeHus
ITOTOKA BOJBI C JIBYX CTOPOH B Ka)KJIOM M3 OTCEKOB, Ha JIHE JIOTKAa OyAeT HE3aMETHOEC BHXPEBOE
JBIOKEHUE, TTPH KOTOPOM PaBHOMEPHOE JBM)KEHHE COOIOIaeTCsl Ha MOBEPXHOCTH TEUCHHUS, 2 CKOPOCTh
BOJIBI MOKET YBEIMUUTHCS M3-32 CTECHCHISI 110 CPABHEHUIO C MPSIMOTOYHBIM TIOTOKOM, 3TO YCTPaHsIET
He)XellaeMOoe OCellaHhe HAaHOCOB Ha BOJIOTIPOBOJIAIIEM JIOTKE. B BOJOMpOBOASIEM JIOTKE 2 BOJA C
HAHOCAMH 3aKPYYHBACTCS TOJ ACHCTBHEM Pa3HOCTH HAMOPOB M W3-3a MPOJIOJBHOTO PACIIOIONKCHUS
[IepOXOBAaTOCTH 3 B BHIE TIYXHX OETOHHBIX TpPyO. M3BEeCTHO 4YTO, MpHM MalbIX HAMOpPax pacxoj
3aKpPyYEHHOTO IMOTOKAa OOJBINEe MPSIMOTOYHOIO TOTOKA. biaromaps 3akpydeHHOCTH TIOTOKA Ha JTHE
JIOTKA, HaKOIUIEHHE HAHOCOB HE 0Opa3yrOTCs. YBEIWYHUTCS MPOIYCKHAS CIIOCOOHOCTh aKBeIyKa U B
1IEJIOM BOJIOIIPOBOISIIHU# JIOTOK 2 HE 3aMIsieTCs. DTO MO3BOJISET 00ECICUUTh He3aUIsIeMOCTh aKBeIyKa
TIPH TIPOITYCKE MAJTbIX PacXo0B.
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Bropoe w300pereHne, Ha3piBaeMas Kak TIIOJ€3HAas MOJENb, OTHOCUTCA K PEYHBIM
THIPOTEXHUYECKHUM COOPYKEHHSIM, B YaCTHOCTH K YCTPOMCTBaM, JUIS TMOATAMHOM OYMCTKH TOTOKA
HAHOCOB: TPAaBEJHMCTO-TIECYAHBIX HAHOCOB C IOMOIIBIO TOJIOBHBIX OTCTOWHHKOB, KakK IIPaBIIIO, C
TUIPaBINYECKUM IPOMBIBOM M OT OoJiee MEJIKHMX YacTHI[ — OTCTOMHMKAaMHM, pPacrlojOXKEHHbIMH Ha
KaHaJIax CHCTEMBI, IPeIHa3HAYeHHOMY JIJIsl 3aXBaTa M OTBOJIA JIOHHBIX HAHOCOB.

V3BecTeH OTCTOMHHMK ¢ TmepuogudeckuMm mpombiBom [4, ¢.288-290, puc. 4.53.]. Tlpwm
PAacToNoKeHNH OTCTOMHHMKA B COCTaBE THAPOY3Ja BXOJ B HEro OCYIIECTBISIETCS Yepe3 OTOJIOBOK,
KOHCTPYKIMSI KOTOPOTO OMpEAeNseTcs] THIOM BoJo3abopa. Uucino oTBepCTHil BXOAHOTO OTOJIOBKA
0OBIYHO paBHO YHCITYy KaMep OTCTOWHHWKA. /{7 co3maHus BUHTOBOTO TEYEHUS, IOBBIMIAIOIIETO
TPaHCIIOPTUPYIOIIYIO CIIOCOOHOCTH MYJBIOBOJA, B IJIaHE eMy MPUAAIOT 2-3 U3JioMa ¢ BHYTPEHHUMHU
yrmamu  120-140°. OGmuMu HEZOCTaTKAMH  BBIIIENEPEYHUCIEHHBIX OTCTOMHHMKOB SBJISIOTCSA: B
MOJIBOJSIIEE PYCTIO U3 PEKU MOMafaeT 3HaUUTEIbHOE KOJIMYECTBO JOHHBIX HAaHOCOB, KOTOPHIE 3aTEM
3aBJICKAIOTCS B KaHai. [loHHas cOopHas rajepest Takxke ObICTPO 3a0MBaEeTCsl HAHOCAMHU, OCOOCHHO MX
HayaJlbHBIE YYACTKH.

N3BecTeH ~ KpHUBOJMHEHHBIA  OTCTOMHUK  HENPEPBIBHOTO  JCHCTBUS ~ KOHCTPYKLUU
N.K.Hukutuna[4, c.283-285, puc. 4.50.]. B aToM oTcroitHnke /151 00pbOBI ¢ HAHOCAMH HCIIOIB3YETCSI
roriepeyHasl UPKYJSIINA, BO3HUKAIONas Ha u3rube motoka. OTCTOWHHUK MPUMEHSIOT IS 3alluThl
KaHaJIOB OT MECYaHBbIX M IPaBEJMCTHIX HaHOCOB. Kamepy OTCTOMHMKA BBIIOIHAIOT B BUJE U30THYTOTO
y4acTka OETOHMPOBAHHOTO KaHaia ¢ moBopotoM ocu Ha 90° pamuycom, pasubiM 4B, rae B-mmpuHa
COOpYXEHs 1Mo JTHY. BIONb BBIMYKIIOTO OTKOCAa B TpeeliaX KPUBOJIWHEWHOTO Yy4acTKa YCTPauBaroT
BXOJIHBIC OTBEPCTHS MPOMBIBHBIX Tajepeil. COpocHyro TpaHmiero (KOJJIGKTOpP) YCTPauBaroT
TIEPEMEHHOTO TI0 JIJTHHE CEUSHHUSI.

Bwmecre ¢ TeM, y 3TOr0 OTCTOMHMKA TaK)K€ UMEIOTCA HEOCTaTKU. B yacTHOCTH, MyIbNOBOJ HE
JIOJDKHBIM 00pa3oM oOecrieunBaeT OeCIpensiTCBeHHBI TPUeM, TPAHCTIOPTUPOBKY M cOPOC B HIKHHIA
Obe( rHApOy3Ta BCEX HAHOCOB, MOCTYMAIOIIUX M3 OTCTOMHOM KaMephbl depe3 rajepeil U He hMeeT
COOTBETCTBYIOIIEH TPaHCIIOPTUPYIOMIEH CIIOCOOHOCTH, a TakXe Mepel] MPOMBIBHBIMUA OTBEPCTHSIMH
HaKaIJIMBAIOTCS TOHHBIC HAHOCHI OU€Hb MENKOH (pakimu.

3amaveil HACTOAIIETO N300pPETEHNS SIBIISJICS YCOBEPIICHCTBOBAHUE U YIIPOIIEHHE KOHCTPYKIUU
YCTPOHCTBA, MOBBIIEHHE 3P PEKTUBHOCTH €r0 pabOTHI.

ITocraBnenHast 3agada pemiaercs 3a C4eT TOTO, YTO JJII TapaHTUH HAJEKHOHM M yCTOMYUBOM
3alUTHI BOJONIPHEMHUKA-KaMephl OT TOHHBIX HAHOCOB Ha BCEX PEKHUMaXxX PEKH B COCTaB MpeiaraeéMoi
CXEeMbl OTCTOMHHMKAa BBEISH HAHOCOIEPEXBATAIONIEE YCTPOWCTBO, BKIFOYAIOIINI ITyJIBIIOBOJ H
YCTPOMCTBO IS 3axBaTa HAHOCOB B BHJE Talleped C MPOJOJIbHBIMU TPUEMHBIMH IIeJIEBHIMH
OTBEPCTHUSIMH, PACIIOJIOKECHHBIMU MEPIICHIUKYISIPHO K IMyJbIIOBOLY, paboTalomui KakK, TIPOMBIBHOM
kosektop [5].

TpeOyemblii pe3ynbTaT JOCTHIAeTCs MyTEM YCTPOICTBA K ITyJILIIOBOTY TIECKOTPABHEIOBKH, JJIS
3axBaTa HAHOCOB TalepesiMH C TPOJNOJHGHBIMH IIEIEBEIMH OTBEPCTUSMH, PACIIONOKEHHBIMU B
BOJIOIIPHEMHHUKE-KaMepe U MPUMBIKAIOIIUMH K ITyJIBIIOBOJLY CO CTOPOHBI KaMephl.

Ha puc.2npuBeneH minaH OTCTOMHMKA HENpEepbIBHOTO JAeicTBus, Ha puc.2 paspe3 [-lna
puc.1.OTCTOMHUK HEMPEepBIBHOTO JEHCTBUS COCTOUT M3 KaMephl-BOAOIPHEMHUKA 1, MyapmnoBoja 2 ¢
HEKOTOPHIM YKJIOHOM B CTOPOHY COPOCHOTO KaHama 3, TaHTEHIMAIbHOW BEPTHUKAILHON TpyOBI 4
MIPUBAPEHHBIN K MyJNBIIOBONY U Tajeped 5 ¢ MpOJOJbHBIMU NPUEMHBIMH IIENEBBIMU OTBEPCTHIMH,
PacIoIOKEHHbIC B BOJAOTPHEMHUKE-KaMepe U MPUMBIKAFOIIMMH K ITyJIBIIOBOY CO CTOPOHBI Kamepsi [5].

OTCTOHHHK HETIPEPHIBHOTO JACHCTBUS pa00OTACT CIACIYIOIIUM 00pa3oM.
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Pucynok 2. Omcmoiinux nenpepwignozo deticmeus

YCTpolcTBO HAHOCO3aXBaTHIBAIOIIUX Tajepel 5 ¢ MPOJIOJIbHBIMHU IIEJIEBBIMU OTBEPCTHUAMU
PaCTONIOKEeHHBIE B BOJONpPHUEMHHKE-Kamepe | IMO3BONHT TPOIYCTUTh OoJiee MEJKHE HAHOCHI HE
3aBaJTUBAs TIPOJIOJIBHEIC 1SN, @ YCTAHOBKA K MYJIBIIOBOTY 2 TaHTCHIMATHLHOW BEPTHKAIBLHOM TPYOBI 3
MIO3BOJINUT 32 CYET TAHTCHIIMAILHOTO IMOCTYIJICHUS BOJIBI IOMOJHUTEIHHO 3aKPYyUYUBATh OCHOBHOM MOTOK
MOCTYNAIOIIEeN U3 HAHOCOIIEPEXBATHIBAIOIIMX Tajiepel B OJIHOM HallpaBjieHUH. B HauanbHOM YacTu U 1o
BCEH IITMHE IyJBIIOBOJA 2 OCaXICHHE HAaHOCOB HE NMPOWCXOINT W BCS IyJNbIIa BBIXOIUT B COPOCHOM
KaHal 3 ¥ qanee cOpachIBaeTCsi 0OpaTHO B PEKY MM €CTECTBEHHBIC MOHMKEHUST MECTHOCTH [5].

A Takke, HaMH PEKOMEHAYeTCS, Kak TIoJe3Has MOJETb, PHIOOMPOIYCKHOE COOpYKEHHE,
OTHOCSAIITUECS K PEYHBIM THIPOTEXHUIECKUM COOPYKEHHIM, & IMEHHO K YCTPOHMCTBAM JUISI MTPOITYCKa
PBHIOBI 13 OTHOTO Obeda THAPOY3TIa B APYTOH.

Ienp moye3HO# MOJENu - YCOBEPIICHCTBOBAHWE W YMPOIIEHHE KOHCTPYKIIMU YCTPOWCTBA,
noBbleHne 3 PEeKTUBHOCTH NPUBIEUEHHUS PHIO B PHIOOHAKOIIUTE.

[MocraBneHHas 3ajadya MOXET OBITh PEHICH 3a CYET TOTO, YTO JUIsl TapaHTHH HAJCKHOW U
YCTOWYUBOH pabOTHI PHIOOIIPOITYCKHOTO COOPYKEHUS, UX JICNAI0T JIECTHUIHBIMU B BUJIC CTYIIEHIATHIX
710TKOB. OHU COCTOSAT U3 OTACIBHEIX 0acCEeHOB CIEAYIOMUX pa3MepoB: mmpuHa — 1,2...13,5, mimHa —
2...2,5m, rmyouna Bonsl — 1,2...1,75m, nepenax — 0,3-0,5M 11t oceTpoBbIx U cazaHoBbIX 1 0,15...0,25m
JUIs CyJaka, MapuiHKa, Kapach U T.JI. B MmomepevHsIx CTeHKaX, pa3Aessiomux 0accelHbl, yCTpauBatoT
BIUTBIBHBIE OTBEPCTHSA, KOTOPBIE PACIOJIOTAIOT IMOOYEPETHO TO y NMPaBOW, TO y JEBOW CTEHOK (M
OCETPOBBIX — Y JTHA, JJIS Ca3aHOB — Y MOBEPXHOCTH). Pazmepsrr otBepetuii ot 0,2%0,3 1o 1x1,5M. A Takxke
JUTS TIOBBITIIEHUS 3(PPEKTUBHOCTH MPUBJICUEHUS PHIO, TOTIOJHUTENEHO ¢ 000MX CTOPOH CTYIEHYATHIX
JIOTKOB JIETAlOT TPAH3UTHYIO YacTh B BUJE OBICTPOTOKA. DTO JeNmaeTcs Al pbl0 OONBIINX Pa3MEpOB,
KOTOPBIC MIPUBBIKIM CAMOCTOSITEIFHO BEIOUPATHCS 1O TJIAJAKOM MOBEPXHOCTH BBEPX.
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Kipicne

KexeHicTepniH KypaMblHIa agaMfa KaXeTTI IOpyMEHAEpP MEH MUHEpasdbl Ty3Aap, COHbIMEH
Karap HOpybI3Zap, op TYpJi OpPraHMKAabIK KBIIKbUIAAp, 3(up Makbl Mo OchiHIAN mHaigabl
KOKeHIicTepaiH Oipi - Kbi3aHak. Kpl3aHak Kiln KeJeM[li THAPOIOHHUKA JKarlalblHAa ecCipileTiH eH
TaHBIMAJT JKOHE CYpaHBICKa Me KOKeHicTepiH Oipi. KasakcTaHHBIH KIMMAaT-KarmaiblHa JKargaiblHa
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