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Abstract

The development of automated information systems, new information technologies, the transition frg
to digital technologies, the formation and development of open educational resources, the provision of ng
mation services irhie educational sector, the transition t@@ucation is an important and relevant scientific g
practical problem in the Kyrgyz Republic. This paper discusses some of the problematic issues related to i
zation and digitalization of the higher eddicen system in Kyrgyzstan. The tasks of designing and develog
digital platform (web portal) and computer applications for the educational system are considered using
ample of universities; on the formation and development of information sugfpedticational processes in th
system of higher education.

For the successful implementation of the tasks it is necessary to develop theoretical foundations, m:
cal models, forecasting tasks for the higher education system; It is planned to deweddipematical model fo

m paper
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nformati-
ing a
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ssrooms,

the automatic generation of class schedules taking into account many factors: subjects, number of cla
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study group, course, faculty, the spatial remoteness of academic buildings, etc.; design and development of an
information system for the educational process in universities using modern software tools and web technologies.
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Keywords: mathematical and eoputer modeling, information and communication technologies (ICT),
higher education system, information environment, open educational resources (OER), web portal, software tools.
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Abstract

The purpose of the article is to study the zero signal of a laser gyroscope. To achieve this goal have been
resolved following tasks: examination of the available material on the subject; considered the conceptaf the
of zero drift of the laser gyro; lists the main reasons for temperature drift of zero drift in a laser gyroscope; the
analysis of the thermal regime and calculated parameters approximating the exponential function. The hypothesis
of the studyimproving the accuracy of devices requires possession of data on the relationship of errors of devices
with environmental factors. To solve the set tasks, the article uses such methods as analysis, descriptior, general-
ization, calculation, and modeling. The resof the study is as follows: it was shown that the value of the|zero
signal offset depends on the temperature of both the device itself and the environment.
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Keywords the zero signabf the gyroscope, temperature, effect of Langmuir.

1o Hjdedd H &5 L dz0dedd o L O isdgp fyls 2 dff o &
I dOMmswh jj otej B tcOL sHdjIRdmils ofirts o tafjdslj d¥dAQIs tistlg Gigd o dzj M dzj
J¢d bislkjls oaMmj B addyjicdy ddf 5 tc S Ui Bidpdiss dzdz’ ~ L OC Sdasd3j to ¢

dzd
Isjdzt dz = ftedetstetse HdAv g jor pdinddv 4 OcO@dpdzilsjctsfy dad &3d 5"«
HodyjddvY d ttdjdsoOoydd dspOl &is®. o1 @f @OBWY gdstsH Y MSdn.
dz' J§ ddzj eyd Odz dgr J dz0 o d O pqd s dzdg’lsjj dz" MM jsdEise j sMmiseo ¥ "  d3
(1R ") M BOdS?2 &OMNs2, FOBOAdEO @B O] dd eS¢ B4 " dzsfyls
Stej Bdzj ded j d5 wodzwe Smv SUj d2Od) g ezt Ogakhesd md-
fMisj BOBRd ttedj dzlsOydd d k1 tcOal dajfifdsidz! of Iztc O slaiglatdas &' SBJ B § O
ZOMISWEEL. j tede” | GcdesmMEsyr CR) MBpezw e EMMOdsBIcs yYkzeoMmise dlIsj dz
ded a3 gL fitemMfjCIsdods L j cHOE B ECHssMUHEHO MicOo dzd s dz' dz
B JifzOIsW tstod3j dzdze’ = d dzj toyd Odzu &2 @ dadigO 9 jd&G© Yls[jsgfdg’ O ztedz’ = f SG't
mMdfmlsj 3. RA ROLOCIjtedz | BGHbE Pdedztzly® d § B jify REPfH desp walztE ¢
ftej kb jMmboO fjtjn IstOndmySded 2 HOlsUYE @by  fdj " jd
hdtesCd?2 HJOYOLsdz L d3gd oW jddQ d20 ,z cazisdrd G dg@ sG-S EBets L Qo dHf
dzj yzo lse disj dz' desflss ¢ d3j ~SOQE] Uij Op§tfcdts dfOsdfeazz tEAD,d3; Is @FO-d 56 to
Zzsj otej &3v G tslstsDdety lsab;mise ;; ) EEO@O W dz
fslstej BdzW j BOW  Bsh desfyls! ; H d i) Sste jtelg dz'd@ts ids@ te GrfHlojdic O " daglz dzv dzOL
AnBHdB?2 dd stedR3OyYdd, O LOME Y @&OL jtede | cdesmM sy
ftoejotsmMratsHwIs ISttOHdyddzde j HOIlsdfS @dz/fdsts ds ts tgflztt Bis  f ff detsdz  dzO
BOMEBB OtsdIsdz” &3 §f 5C OL Olsj dzwfigd 1] . 5B o lsE@iz" “elOfy tods iy iy d dzdzd Is
rdav fgseorhjddw boydshisdcd cp setk®lstwgiserdr tflsdyi M¢d.



{Colloquium - journal @t 6(58),2020 / TECHNICAL SCIENCE 9
ttQodzr . 1td otOh jdzdd yomftskeads dj ed B Y tesisjcyJsd r Hj dzvels
dZOdz! dz0 MSC stesMmMisd otOh jdzdutsg dhizdtsGCtc]l ! dz®Offlsj J s BBHLOC s to(
wodzjdzd j, CBlststetsy orf L' o Ojdlz dzsls { dets[dpjzdiefsic rlQeOF)lsj t6d Md dzm tots
Misd¢d [ 4 Bl ESOLOdds?2 fgdts) . zdddd, fTwdetHdls ¢

N Av Av
g _// 0
Q) B)

t Mz disCn slH 2O " OOCIsjtedmMlsdC O [ 2]
Ol dH ] Odzy idgdive;d 6B dzkz dzw

dHodce dkzdvw oL ddCOjls, J Mdadtjcyk d@dOBlsic W dzdzts j zhdzts mls ]
dzj oL O dgdz" d3 s wilsdetsh jdzd® y§ g Q didf uahdzd sdzlz dag @ fiptictsts - d ¢ dz20 dzO
flsteOdzv s h j BzMmw ot o Mistej YZOL se@f s Po dzjuddyisds. d@ad o Oj BsE s
LIssd3 dzj 600 j dzfflsots Y Isdyjcisdger) G BHlTc Diffds tagi ' tmdz! € dn H |
otsdzdz ftedoatsHdls ¢ tOL dzdydte] di € sy Aftplsfts lsi3j He@Dpizis  ofn) tsdzj df ttsf d3j dzj o3
Ho dy dtisdiy! yjotsds toj L sdzOlststo L 3§ telf) ztztzsDIsfd sy a3 .
dzdC o8 hd2 MHede dzzdzv dstsy j Is 1{ftdafjdyjtiinjrdimiuid Isls j tefdsteldy @B d dzd L Oy d
JiBlzs MEstesMls! owOM jddw. "jddy [4 o MBBElSYEQdodgd? 2 ¢j dd
uHo G dzzdzv B EMdss dzj dzedzd o & O 3¢ WBA-H@ B EHfls dBO Mfss S OL O
ddjds Sl MW dydydsO { o] dzts dia@p BE'Oylfisfaazs o MG B g ; O 5 OC Y
o3 tjLsdzOIBtG] Hdzw o Misteg Qs ~o tojtalglrdz, § jo reusds@drdiztsdylsd ( H S
dz¢ B d3d § tod uddjdzOeciefO N jCdeds . N Oted j Z dzOB Qlsfler 7 cqdsMisfse o
fted MHeoadcj dezdzv ftotsw o dzw j( l4f fitH  oldsa Cdgdy) dzsIB)®E 3 if sdzlk ydo-Mj ¢ H O
dzdw or AtsHdasEts fMdc dzOdzO iy C ko s s dz® Q B jddp ded@Y HmpQAfls © I j 7 da
ofMmistej ydzr » otdzdz d fHtod it HEdh | s t©E@pdstsH Jler]W
M s O. RL®Bjdzj dzdj o) czduydder dzzczj o s¢ts
JHddd dL wedzdd2, of L eoGrdBfjn Isig] Bl joie @sitstinds™ d3 HtGJ W s a3,
fsCOLOIsjdzv (it dztsd3dz; dzd v , ) drtedzijj detd) Wic WK WsWi] §f WdsoHvgEglgds il @i Is
deggvn dL 5. 1 Odzdydgj o tGJLBdZ@BTEdBdQEﬁj&GJﬁEJHSCﬂ({andZIZidﬂYSEJWdEISdE’VSJler]
C dzj sBrtsHddsMIsd L Od3j dz@ Hed@Ld® ots jiLhpisCHyvtimi@s dy deddedgtLAs ts  y 4 ME
sflsduyiMétsets fLkisd. wHodc wEddR] thipHzandfids® dgidatzy 20 Ho §s5d3 f)dzkz
Nddedd &3 sfldud M2 Mtej H' dadf IctOdr'dyj Jdatds B tajoclj B #z0 s w4 £ S tots dzls o
E ftedetstese, ftodd3j dzv j d3' » dots d@od G fdos, O Wosjtdij ' LdgQ olsjokd . ff Sls t5¢
100tedd3j tc, ®OHf § fpjf e RO BMkso MSd2 Hij2W [ 3] .
s oBLHEZRO Mt MCstsiis: ¥ icd)dt @ls @S tizjyOjin Ist gzdztd y P dz' dz
ftodotsHdls € Mmd3j M j dady dalz dzwdy bt tdste WeH CCO0O I8ts Helde, O HdzQy f 184 j tor detsfils d
U B jteOlskztods 2 Htcj 2 W dzOWLdjlde dzajcsls e Adefslin@ 'O dsdztse, o toj
sd3ih jdedj dkdzj otsets Mdc ®BEO® [ptcklj mEY | dideB' Istsydzetsj HO
dLr 3j dgv j Isfpw COC HYtod dL o3 dzj daffd IHjiChdzijitdRyztce Os@ oS Isd o dzts 2
NOs M jH " MejsOC d ftod MOBSis@LcEdstdyg R HtdgdBistedd] L1 Odz! dz" = Ols
Mudls orHjdvshjdmy ftod J s Jc@eiaslso. Isj f dzso 52 1 daj -
cdd. lttwdudd3 ojdzduddO Isj BfGRdjsisdisec®d Hwy b Pdedsj i3, yYbsts
dzlz dzj o 56 swo i) f & z@ O dzlz dzv ) lzLIsjgaj@s.chanmsztgomtslzscq dqdzj v Is tslsteo
ytse fwdettese Msf sl d 3Ot dnst Isisely HYdisjdgtonAfuisg Gl ddz] ji- d sd2"
MS 52 f t5¢ to $u Lddsstindsts ¢ |4fteqg d3\gds B Hz-, dz;?lstsOdzq’L e lsmw dz0 flsj dzl «
"jofv SHdS? qL Shdse dr 2 Byl hnEH gl T VP as’jedfdzd® HOo
msd¢ [ 4. o tlJLEkd kOIsy| Yd 65 Istiswisswms Cdzd 2 Is
[ dzv  kd3j dz' M j dad w HJWmeq&dz mqa&wulgfmé@tsm@dzmtsﬁd;t hlsd,; dets S Is
Codzlszte® ftod dL d3j dzj ded  Is jdegHdadis o 1€ ts :
tojLsdOlster Cd yjo' m dzots;‘j'g‘}?"jamlgw“q?mo g%ﬂmngwiﬁls
Mlse dlsj dz' dzr a3 + dzj o3 dzls Oz 9 BY Jote Oflsdzdiedds’ sdls YoL.6 s , o
ted Odztso ) dztf ¥ § o dz4f dzl6 ®sd  Is fiaf dlz€ d &3¢ & Sz J ded W d%w? 5 § 0dzO:
dzj 2 dzse s ©OMM dioj dedw (So OEdd2 ﬂ@@ﬁ]@@dz@JdZJ@tﬁGZJ s Q6B 4 & s R to
zO ¢ s ofmdzj HMIse dJ @O&BDM&ﬁwﬁn%dztjggt%Bmats% d ff!l‘;@ & dzo
s dzzlsr 7 B3Ol jtedOdzise L Ols W dsdd G s Mﬂ; K¥OoH
BddzdL Oydd Isj i jtcObkzicdy - Mlsdtl Kiskf gl , dzdss fted (s
LjtO. fesdmrsndls mdjh jddj Mmojlsser A



[N
o

TECHNICAL SCIENCE/ (Colloquium - journal @&t 6(58),2020

7]
g0

dZsmdlsj d dts tsMj2 CO0dOdkss, HJOW KOG M Hy -
O LjtCOokon sfkbduyjmMStet L 5dOEc0. fdzj H
gw  dkzyj 2 Bbdzsmqlsd(&lyc&)ts—t(%cy@)xtémﬁfxy,Z)'

J dgv Is+ fmw HISBthSISdZtS JLsdz0tstc O, 9

dL &34 dzj dzd v 'ItslSJtGJ ' dpnro d fr]HSCfG gzg)dZJ
OdzO, 9" L 9o Odzdz 2 NGO,Cu Sdzdzs2  dzj oL O

tsj ydz' 7 o fsdzdz.

udss  mddz dasj s ded v fHeo d¢ dzlzde

{f jhoj @z Yo s dats -

[0

FERNRABGGF
REUORUO-Iagxong
(G o T B
— o
00 oo ~
&8: Do Q%%+

hd 4
. Gl afLaOdst dzOdchucf;d3 dz0

Bgcm&glato@JdaJoﬁm ~dzts &hd dg- tjtsa tc A
59 P HG&%%'@Z@W _E%Ug d ud

d . 5

ydztsdzfs )y dLdzakf o © qg?‘%m [ Of.dzO®

gzls 9 tOLteWH -:?g@gélzw o7 ln % Eqs!tséjlslztelsll'tsa
fn

oNTog "3 -
ﬁ_]lwq—':l] -0 O U‘BO
°&
= E G
&
e
-

N

%%Ialslj;’ﬁz

lIth’BtstGJ _dz0B dz% H O lsf%

O]

TRR

on Oong S~ FE T-~8n
=
NN " 82

I3 FE T

§FeS

j o' MECE2 € ddz 5Ol dyy M e € 5wy crs-

dy 4 deqHl i SetoiL WOl doy dig Hielats ds d f dztsf tetso SH dz
78 it s SEds § ds) |

J o 3nE &Eds ot fodd | dsls J &P .
GC}JIJSJﬂsﬂJZQJGOEJﬁﬁa&UﬂS' ZtoOo dzj dzd 2 (
B

8o
.O
7]
L ]
=
&
Q.
=)
X
T
©

TR ISFKKTOESTPIE QO FIT =0
©
0]
Q-

O u+n
CPOoV IO -0 0
&

o

gro0

qeES st dn L OHOY dsy jls BT Is!
o hrigdsddg s edas eda. dtg Vdrv Q) Is v
IZﬁ]IS@dZOSdZdSOJler]W HOSdZJdZCfJ
toj ydz 7 o tsdzdz, J@I@ - (4)
MOl Hdv &zyd cjdjtoydd, f(esosHYR et (6 1sfr]cf ¢0o-
zodzO [ 5] : G HUn(X,y,2) T MsBMise jdeds § WhkdCydd,
. N hdi bod ¢ ls StststeH d dzOls;
Dv, =m, AT, - T)di—n (1) Ani sjfdsorj O®RfddlszHT, LOs
w s My tejnjdjddy Isj iy,
G“I:]muulgtsiwwq"l.lq',; dzls umsqsﬁ?%@(%ésﬁw%@ L%(E:;fq?dz,lsf, s B i 3
L 0] Is COLOIj aHd dz w9 t6j d3j ded .
W'G& Hdddls L0 J ﬁ@%tﬁsﬁ%"m@j ZOGtej o Odzdv s j d&zO
U, 2iusj B jtoOlskzter dzO €S tcOWMD j O MmidseaifisfQtc “inHotg wJr dzdzlz © d ftjekad
vifdztsots? tojqdd3 dstsdzsB dztERS A df S L Qasd Mdlsf ytelg das] - W HO (4)
Zdyddy ©OLEYHAEEEE k6O, aldddesd) y joffkLdeO o Mijdss fdthisdij-H 5o Ols
ed Odztse COLBHO, OdzsHtse Ot <disEs.Zsmo.,., O OS¢y j
sls kEmdsesd?2 1 CMf dzOOoydd f s o). i3] dzj &3 ydzj dz' W HO ( 4)
lwisyj ) dOctej o O BH S aowdzsy Sdzj ¢ Istsistetsls ¢ee edissjdsj fdak@c 0 di3ts
Isj &OMtej Hi M s BEEEPBLZESEEE §INGHQ @Eisshr sHdls Mkddk e Mjn ¢
Md s B2 HtRQe. dzjl dgofedo ts dngonti@lf@%lsttg@dzmg%@és;xggé ng
Lijls ©OMmftejHjdjddj dquB' P, P SAE o rlsd 4 6 dzts
, olbmOSjsdz | ! ¢ IS dzO H dzv %?% %g J WQ‘T‘S *.gffl‘f}SdZ
j et Gts0dd ydzts? mslsm:odzmmg oL ‘SJdZ EmY Sdzj dals
Abt! j s BfjtOsbodsets dzo's

JmJEMJ@ ™ (At AUTU,mim),

Tg -

g0

=&

EWSSWE-
QNO-— o™

(728

7]

(728

©

O OddL { CMYjteddj dols Oz et Wi jrc O e OR, O kOCY | ¢

lted OdzOdzdL § + Sy j ted d3sj dalp Qegzdede™ - 28§ s dzj e@isBomyy syd ¢ Od3
COYHE® fMdjHEBe Olsj dz dztsfylsdsj dis Q dpsSodzsB g Hdpdly e M@ 1 j dz@ O
tdo O! COC tojOddL Oyd?H mmw@mc:sL@mmmgthqﬁ;lnggmsdzq dzts o3
fjtedBj dzs Oz dz j HOdzdzr j B Mdzdf s 1S tiziz oy gz RcrssoitEel( el & to d i)z dzts §
CodRf dzj Slstsa [ 4, Mmdawlilsr j Mm2)h.j Mllsdfr jtffipdetofnjjd@de dan dgtalgf o ¥ = ff tSH |
ROC Y dzj dzd j 5 L O BB dak§ dzlf le2dsd3® loffs 6 5OM § s dzj dzyd Ocdz! das 3 R O O I
Ui médrm Efmdtsesdwa fted { tdpdsvelzdedsts 2dzj de j fetizdlz fietstas' dilzj dg-§ § dztso 5 d3



{Colloquium - journal @t 6(58),2020 / TECHNICAL SCIENCE 11
230 - YCX, YCY,
d &3y 100 v d oBY
90 -
220
80 +
210 70 +
60 +
200 50 .
40 +
190
y £-0,0012x3 + 0,086x2 - 2,6457X + 30 T y =-0,0012x3 + 0,099x2 - 2,9265x +
180 + 228,49 20 + 91,152
time,d3q’( 10 + time,d3d(
170 0 e
1 4 7 10 13 16 19 22 25 28 31 1 4 7 10 13 16 19 22 25 28 31
9 B)
YCZ, -29 e S
120 1 d &Y 401 4 7 101316 19 22 25 28 31
time, d3d ¢
€ _l,,
100 3 y =0,0003x2 - 0,0224x2 + 0,6286Xx -
-32 + 39,103
80 +
60 —
40 + _
y =0,0011x3 - 0,0908x2 + 2,6387x +
80,764
20 +
0 \\\\\\\\\\\\\\\\\\\\\\\\t\ime\,\(j\sg(-3977
1 4 7 10 13 16 19 22 25 28 31 temp, &
9 ) G)
Oi € OdzO d&zBIYCOCXdzO Wz TG dzO dZ;, Y € O ddO dz
{dmzdpeEdzd | § jcosets CodfdjSko ftd §sddy j dedes?2 |
RfMatsHY dL OfftetsidBOydd Y tsdzd dets dstsd3 BicjosoftExcel fmis'y dzd dzd ,
wOMMydlsOdy §OOdk)lster OffesChmdideks h j2 1 ¢ sdzj deyd Odz' dzts
t
NtH)=D@ ' +KQ@+V. (6)
t OL dzsy dd3 HOdzdzlzs WhkdzeC yde o twwH [ OCdtstNg. dr ¢zv 4 Istset -
otsHdzZ rn t0: syt g
N(©O) =D+V,
N P .
N =-—@*+K, N©O)y=2+K,
t t
. D .-t D
Nt =@ N©O ==,

t? t?



12 TECHNICAL SCIENCE/ {Colloquium - journal @&t 6(58),2020

t

N(t) =- B("b-?, N(0)" =

EEA“;,IU

UEGHO tBWH ,(OCdztstBl(jt)dz.OBdengs walzrdzcdxwo[ 5! MdzjHkEhdds SBBOL &
D4 .4 D84
N(t) = D+V+5e7+K CD+— +ae—306 (7)
c : :

5OC COC 1 CMfjtdd disO ey oo e dEstise s (dak- [ Hdas2  dL
sjtftjsdte OdZO W H S ds GEhisj2 oL jtdscs cqeshsyO Wo .
_ 4 52 453 zj otsée s Mde dzOdzO, o j dzdyddd (st

Nt =8,+a @+, 0" +a 0", ) ¢ Lokbwr ¢0¢ MOdsE®OfLie GO,

st Meowi: { dkky Owoas] B iglgd .
§5dzd d2s 30 dzOmsHdlsmY dL O8] dedzjdes wdfds j(H7j)dzjddzd "7~ L OC
O jddw (8). fsLotsdvls fitjojMmlsd 9w L Odgdz j
UEEHO kY0 & Md s g dl i ds ez by Adeded@ orded odzdti@O L oW H 3 |
a,=D+V 0 Bsckls Brls! Ekylsjd d Msslse jlsi
i MEsdif § dzhdictseo Odzr , B dZOGEGBSHOLGW YJ
_.D.xt Bd 6 ded W LIOIdQ)] dslEy . ) dz _
- 7 ~ s dits ¢ dfnq’BdZJLisaOdzdzlsl) dzd Is j to
{ 1. [ S i wdgsa, r.}. d HB. 50 d
D u © tsmSsfk [vjgSMmis] / .1. [EGCI W
az_zc"pz 1 S.r. JIBdwjes, J.1. sktwikts, u.
) JOfr]cfdzJJa, l.R. 1kLOdtses, 1.1.
__. D1 sesuts, J.rR. -u.duB mpmm; skt
%-‘6@32 Bzlssjt // ASksR](CO. [OLjt6 d
tdhjddj mMdmbjd (9) sEEENd Il dhthpd 88, WWd|d
i dZlsistpdzC ydd (6) dzORtsHdd o oddi-ut®wa, d [ ot ) M@Bfﬂgsﬂ
[ 5j€Mmis] /| 8. R. 1Ty se, . [ L
f=- a, f5H tjH. YEBRO: uisa;lsfr]glsc; tGOHq’ts
3G, i424 M.
i 3. COdzjR .91, . s otffttsmMkz & or B ISt
2 otsets Wddz' ste® dzO@ o' AtsH] d&ZOL j todz
D=—+, Addsd dLd3jtejddw dBOdz' -~ § sflstswW dzde
9@y flsj2 [uviGCMhis] / R.1. uGdjjo [/
s 2015.-7 1 ( 347.)4.1
V=g - 22 4. ydwsdds .| d Ht. Add stec
eleK e zOdss Usistdd@Hl aaPetsms sl 58 [ ¢
., [ 1. vydweSdds J1.5. [dhdds . 0.
_ . 2@y s Odz, 6. 1. [ ©dojidsiot B Kt XCl O Wy
- 3@3 [ i HEZdOttsH dzOWY Ctsda jtoj dzydwy s
1 OC dzs yj dad § dzggzgcqutsgzgr ‘goﬁ?qf‘?i{l%o% fne st
vO0Cddz tsBEKOL 503, 9 SHJ H‘,wuuc,.J.tGB @
Bslst B dd qtstsoazOdzaquﬁygm WRRLAY Fd &t Efﬁ% %@ 2614
o' nEHAGSEE Mdc OO oL jtedscr] 9hdd | o
MOBsfesctej 8O d o OdzOdzdL j ‘Se w

cOlkteledatz®@isj ¢ JtesMS s O dzO
MdBdezeh j2 Wedtydd o' A

. {a%& Iugi@g%%%@q% c:(lstss b
pUkEbE

OHanQ g.015.

‘%Q—
11 e c
(a7

5
&
EE:,
O "=
Yo
%)G\



{Colloquium - journal @t 6(58),2020 / TECHNICAL SCIENCE 13
Ul s627.8

KorenE.V.
KhersonStateAgrarian University
ORCID: https//orcid.org/0000-000264723406

SPILLWAY PROTECTION AGAINST CAVITATION EROSION
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Abstract

Aerators are designed to saturate water with air to protect spillways from cavitation erosion. The megthod of
calculation of the aerator on the spillway is offered. phesence of a boundary layer of pressure reduction under
the jet is taken into account, which influences the distance of the jet flow down the springboard. The dependencies
for the calculation of air concentration are given.
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I ntroduction As experience shows, cavitation erosion in nature

For the vast majority of foreign and domestic wais more intense. It is also possible that even with careful
terworks, calculations show that with natural roughmonitoring of the inspection of the concrete surface,
ness, the actual cavitation coefficients are more thaome irregularities, surface defects may not be noticed
unity, and according to the calculatidghere is no cav- or they may appear subsequently during operation, as a
itation. result of various destructive processes. Therefore, at

However, it should be noted that in some cases tlfilew rates of more than 25 ... 28 nafsd the absence of
law of distribution of the heights of roughness protrueoncrete defects (natural roughness), it is recom-
sions can sharply dif f ermehdedtorinstalhaspriighocaagratar ordthegpilleay and t
can change the cavitation situation. In addition, modgath. Its main purpose is to saturate the bottom layer of
tests, on thévasis of which the cavitation parameterghe stream with air, in which the occurrence of cavita-
recommended in practice are obtained, do not providien becomes impogse. The design scheme of the aer-
a reserve in comparison with nature. ator is showrin the figurel.

The main text

Fig. 1 The scheme of calculation of the aerator at the edge of the spillway

The location of the aerator is determined in acthe determining criterion for choosing the location of
cordance with the cavitation situation on the spillwaythe aerator is compliance with the conditions
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V. 19 V. 1) where whax- is the velocity of the flow core outside
= O T s the boundary layer. Its value is detémed by the law
wherev; ol the characteristic speed, for which it of free fall, since at the upper boundary of the boundary
is recommended to take the flow rate at the height @fyer the velocity gradient is zero [2]

the roughness protrusion equal t o 1], here o
is the value of the equivalent heterogeneous roughness; = V2 +2 % —hl 8 (5)

. e , Viax = +|Vs + 203 +—0,
vpor is the threshold velocity, i.e. flow rate at which c =

cavitation erosion does not occur for a long time, de-

; e where \, hi - average velocity and depth of flow
pending on the characteristics of concrete. v, 9 y b

. in a vertical section at the threshold of the spillway

f a boundary | h 4 of fead; Y- is the vertical distance from the tip of the tip
presence of a boundary layer, the speed of movemagine center of gravity of the flow section in question;,
in which is significantly lower than the average speeq, _is an exponent

The boundary layer originates at the head and develops

downstream. Its thickness can be determined by theo- n= ;
retical dependence [2] In a 4o
R D
ﬁ =07/ %&81"1'5*” @) As arule, the aerator location target is preassigned
’ 7 = ! 20.0...25.0 m below the mark of the spillway head. In
¢r - this section, the thickness of the boundary lalisrde-

or empirical formula [3] termined from dependence (2) or (3), and from the ex-

d aX g% pression (4) the flow velocity in the bouary layer is

— =00 o . (3) found at the height of the maximum roughness protru-

X C D+ sion z Based on the above assumptions
where d - is the thickness of the boundary layer, 21008

at a distance X from the top of the input head;is the V,, = Vmaxée—g . Taking vz ¢, the fulfillment

normal flow depth;/ - coefficient of hydraulic fric- d -

tion. of condition (1) is checked, and if necessary, the loca-
The turbulent boundary layer significantly affectstion of the aerator is adjusted.

the kinematiccharacteristics of the flow. The velocity ~ Theheight of the aerator ledge and the slope of its

distribution over the depth of the boundary layer can bépper face relative to the spillway surface is determined

described by a power law dependence from the conditions necessary to ensure the jetadike
0= &N distance L 1:7...1:1%€4...8) [2].
vV, _ 328 (4) In the aerator section, the average flow velocity
Viax GO+ ’ Vaerand water depthskrare calculated
Vo, Ej \/ZQ(HO +Dtsc' D(m t h04 QOSb)’ (6)
ho. & o (7)
bo. Vo |
w h e r-&s thé velocity coefficient; b- full head Vf)
— Lt .
on the top of the spillwayDtS(- mark of the spillway where Fr = gh, is the Froude number;
head;Do{—mark the alignmeist of%{]t:@h{e aerator b

the angle of inclination of the upper face of the aeratoP = - effective duct area referred to the

relative to the horizon; Qwater consumption;s-- the Ol ®©

}[Nidth of the spillway face in the alignmieof the aera- idth of the aerator/73, - the flow coefficient of the
or.

The calculation according to dependences (6) arfiyict path is determined by the known dependencies in

(7) is performed by the method of successive aploroXffl_ccordance with its geometry. From the experience of

mations, assuming.&=0 in the first approximation. the _de_veloped and_ mplt_emented_aeratlon systems for
The main characteristic of the aerator is th&@eliminary calculations, itis possible to take the value

amount of air supplied under itsdge. Its value de- ©f the flow coefficienteo.50,6; Fo. wthe area of the

pends both on the hydraulic parameters of the flow arffiCt; Which approximately can be assigned equal to

directly on the design parameters of the aerator. B Q
summérizing the nur?lergus experimental and field datZI Fo. & (0,08..0,12)—, 9)
N.L. Pinto obtained the following empirical relation- Va
ship to determine the radrawn into the sufet space where ‘- is the air velocity in the duct path. Usu-
[3] ally taken no more than 60 m/s.
o 5 60,59 Thus, when calculating the aerator, inecessary
- 0,62 to determine the crossectional area of the air ducts ac-
Qo. & O’ZQGQ(\/E B 1) %_8 C) cording to dependence (9), and then, using (8) to deter-
C ot# mine the amount of air drawn in, to find the magnitude

of the pressure decrease in the urdaction space be-
hind the ledge
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° ~2 C
r a QO{tsO i: Cl (14)
h —_— QlSle Q1 10 B —
0 0C Zgres@%lE@ig (10) Qtﬂsctcl Cl

where g- is the specific consumption of entrained
where /'y, [y, - respectively, the density of o

water and air. air, g, = ——, dy s ¢the specific water consumption
The most important task characterizing the effi- O

ciency of the aerator is to determine the junction of thi@ the boundary layer, based on thewer law of the

stream thrown off thepringboard to the spillway face. distribution of speeds, is

The jet departure range behind the aerator step should ‘f.ézc”)n

be at least 10.0...15.0 m, which will ensure the absence Oy sV odz. (195

of water in the duct path [1]. This calculation can be (@+

performed according to the equations of motion of the  Having completed the integration of expression

stream in free fall after it leaves the springbeasta- (15) and after carrying out the corresponding transfor-

tor, taking into account the decrease in pressure und@gtions, we obtain an expression for determining the

the stream, initial bottom airconcentration
é at? | - Q
1X=vtcosb - —sina C = T (16)
f 2 Vool b
| (11) QO{ g 01 &
1 . gt2 2 n+l
Ly =vtsinb + 7 + 7COSH After the aerated stream adjoins the spillway, its

S —

. ) deaeration begins. The decrease in bottom air concen-
d the equation of the surface of the spillway tration along the length of the spill face is determined

h1 by the depende_nce _
Y= o TG (12) C=C,- abCl, (17)

where x, y- are the coordinates of the system with ~ Wherecpu- is the specific decrease in air concen-
the origin located on the exit edge of the springboard;ation by 1 running meter, according to field data,
- is the flow rate taken for the lower surface of the je#4 £0.15...0.5% in the prismatic section and
equal to the flow velocity at the height of the maximunP&=0.5...1.2% in the turn [5]; - is the length of the
protrusion of the roughness, ; tis the flow time from ~corresponding section of the spillway surface.

the moment the aerator descends from the springboard Conclusion

T ' ) Dependence (17) allows us to estimate the change
to where it adjoins the spillway facey - the angle of in air concentration along the length of the spillway. In

inclination of the jet to the horizon in the alignment okne alignment, where it will decrease to a critical value,
the output edge of th@sngboardaerator;@ -the an- an aerator device of the next stage will be required.
gle of inclination of the spillway face below the aerator;  Aerators, calculated acating to the above meth-
h; - is the total height of the springboard and ledge; godology, were built on the spillways of the Karun | wa-
is the acceleration of gravity;-additional acceleration terworks (after reconstruction) (Iran), Kapanda (An-
directed normal to the weplane and caused by thegola), Teri (India), on the coastal spillway of the Sa-
pressure force on the area of the lower surface of tganoShushenskaya hydroelectric power station. Field
aerated stream with the depth of the aerated streamtésts have shown theliable operation of these aeration
and average air concentration C at a vacuum in the sigystems.

a
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THE ROLE OF ROAD CONDITIONS IN KYRGYZSTAN IN THE OCCURRENCE OF ROAD
ACCIDENTS AND THE RESPONSIBILITY FOR THEM OF ROAD ORGANIZATIONS
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Abstract
According to official statistics on road accidents (Crashes)yirgizstan, the causes of road conditions ac-
count for a small percentage. In other countries, however, it accounts for 2 to 20% of the total number of crashes.
But in reality it is safe to say that due to the lack of equipment necessary for the investigétiovhich to
objectively record road conditions (dimensions and elements of the road, weather conditions, etc.) these data
could be much higher. Detailed inspection and analysis of some crashes shows that road conditions are the cause

of 60-75% of acailents. Road conditions are often the direct or indirect cause of accidents, which encourage many
drivers to make mistakes on the roads. The study of this problem, therefore, contributes to a reconsideration of
established views on the role of road condiicand the responsibility of road construction and maintenance
organizations in the initiation of road crashes.
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