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COBPEMEHHbBIE NPOBJIEMbl MEXAHUKA
Buinyck COpOK LuecTo (4), 2021 r.

YOK 510.5:004.312.46

- PEWIEHUA 3ALIAYM NOCTPOEHWS ONTUMATNEHOMO
' BHEPFOCEBEPETAIOLLEO YNPABNEHUA

| Awnp6aes B. bl., Basapkyn k.H.
- KIF'YCTA um. H: Ucanosa, KI'TY um. W. Pa33akosa

I'Ipoelcmpoaauue anropumuqecxoro > oGecnequun cucreM

“sHeprocOGeperaiolliero ynpasneHus oGbekTamMu C HECKONbKUMM BXOAaMM
~Npeacraenset coboit cno»cﬂylo 3apavy. 310 oGycnoaneHo BonbluUM. YuCnom -

BO3MOXHBIX BUAOB (DYHKLMIA ONTMMANbHOIO ynpaeneHus (OY), CNOXHOCTBIO

nocTpoeHust obnacteil CyWecTBOBaHMs |pa3nuyHbIX BUAOB d:yukuuu oY B
' MPOCTPaHCTBE KOMMOHEHTOB MaccuBa UCXOAHbLIX AaHHLIX 3aAa4u ynpaBreHus

BCIeACTBME €ro BbICOKOW paamepnocm HeoBxoauMocTbio  paspaboTku
GonbLworo uucna’ anropumoa ans pacqua napaMeTpoB (PyHKLMA OY
Moatomy Ba)KHblM - sBnsieTcs ' paspabotka anropummecxoro

“obecneyeHns cucrem 3Heproc6epera|omero ynpasneHna Ha ocuoae

AEKOMMO3ULIUN UCXOHOW CUCTEMBI.
KnioueBbie cnoBa: sHeprocGeperaioilee ynpaeneuuﬁ MeAneHHble U

' 6uc*rpbue ABWKEHVS!, ONTUMASIEHbIE TPaeKTopuu.

' BHEPIMsiHbI YHOM©64Y ONTUMAIALIK BALUKAPYYHY TY3YY
| : MACEJNECUH YbIrAPYY

: Awmnp6aes B. bl., Basapkyn «. H.
H WcaHoB atbiHaarel KMKTAY, Vl ‘Pa33akoB arbiHaars! KMTY

" 'Bup KaHua xupvy'xo‘nnopy 6ap 0BbeKTUHUH 3HEPrusHb| YHOMAeeuy

ontumangbik  GalwkapyycyH = Ty3yy  MaceneciHuH  ubirapbinbilubiHbiH

anropuTMachlH uLuTen Ybiryy Tataan macene 6011Yﬂ caHanar. Eyn OnTMMaDAbIK
Gawukapyy :pyHKLUMUANAPbIHbIH MYMKYH GOnyyJy TYPNepyHYH CaHbIHbIH KenTyry,
GepunreHgepauH MenkuHaUrMHAE wsaenyydy esrepmenepayH abangapbiHbiH
KOTOpKy ~ enyemaepy MeHeH lapTranrad onTumangbik  Gawkapyy
(YHKUMANEPLIHBIH * Xalwoo o6nacTTapbiH: TY3yYHYH ~TaTaanabirsl aHa
onTumangbik Galukapyy - yHKUMANAPbIHLIH NapameTprepuH 3CenTee Y4yH
KenTereH caHaarbl anropuTMAEpPAN MWLWTEeN uYbiryy 3apbingbirbl MEHeH
LLIapTl'a'nraH. g e T - 4 ] : g
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OLWIOHAYKTaH, U3nenyyyy cucTeMaHb! nexomnoauuuanoouyu HerusnHae
SHEpPrusHb! Hﬁuyemeeqv ontumanablk GawkapyyHy Ty3yy MacenecuHuH
uYbirapbiNbILUbIHBIH @NTOPUTMACHIH: MLUTEN Ybiryy, MaaHunyy Gonyn acentener.

BawTanksl cesaep: ontumanayy Galikapyy, SHeprusHbl vuewqeeqv
Galukapyy, Xaii XaHa Te3 KbliiMbinaap, onTumanayy Tpaekropuanap.

SOLUTIONS TO THE PROBLEM OF CONSTRUCTING OPTIMAL ENERGY-
SAVING CONTROL. 1

_ Ashirbaev B.Y., Bazarkul k N
KGUSTA named after N. Isanov, KSTU named after |. Razzakov

Designing algorlthmlc support for energy-savmg control systems for
objects with multiple inputs is a difficult task. This is due to the large number of
possnble types of optimal control functions, the complexity of constructing the
regions of existence of various types of optimal control functions in the space of
the components of the initial data array of the control :problem due to its high
dimension, the need to develop a large number of algorithms for calculating the
parameters of the optimal control functions. .

| Therefore, it is important to develop algorithmic support for energy-savmg
control systems based on the decomposntlon of the original system. .

Key words: energy-saving controls, slow and fast movements, optimal
trajectories. .

Baenenue; OpHon w3 aéxmeﬁl.uux fhpoﬁneM ‘yenoseyecTsa sBnseTcs
3KOHOMMA SHepropecypcos. B cBA3N C POCTOM LiEH Ha 3NEKTPOIHEpPruio
TONNUBHO-3HEPreTUMECKUMU pecypcamm, YCUneHnem KOHKYPeHTHO GopbObi
mexay cbupmaw, NPOU3BOASLLMMN ~ 3HEProemkoe oGopy;xosaHne,
TPaHCnopTHble CPeacTBa U Apyrie MallvHbl, @ Taloke YYWUTbIBasi CHIOXKHOCTb
couuanbHO-3KOHOMUYECKol 06CTaHOBKM, aKTyanbHOCTb 3afjavy 3KOHOMUW W
PauvMoHanbHOro CNoJb30BaHUS SHEPropecypcoB C KaXAbIM roAOM Bo3pacTaeT
[1,2]. 3neproc6epex<euue CTano OoAHuMm u3 npuopmemux Hanpaaneuvm
TEXHUYECKO! NONUTUKN BO: BCEX Pa3BUTLIX CTpaHax Mupa. 3TO CBA3aHO, BO-
NepebiX, €  OMPaHU4EHHOCTBIO 1 HEBO30GHOBNAEMOCTBI0O  OCHOBHbIX
3HEpPropecypcoB, BO-BTOPbIX, C HENPEPLIBHO BO3PACTAIOLMMYU CIOXHOCTAMM ux
AobbMK U CTOUMOCTLIO, B-TPETbUX, C rnoGaanbmu 3Konoru4eckumMu
npoﬁneMaMu oﬁosnaqusmmuca Ha pybexe TbicsueneTuii. ¢
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B cBA3M ¢ 3TUM nocnegHee Bpems B KNAacCMYecKoW Teopuu
aBTOMaTUYEeCKoro u onri.n‘uansuorovynpaanenm 3amMeTHO BO3POC MHTEpeC K
3agjavyam aHanmaa u cunTesa aHeprocbeperaioLLero ynpasneHus.

MocraHoBka 3apgaun. PaccmoTtpum sagauy

y(t.p) = AWy(t, u) + Bu(t), oY Slal (1)
L f@41 Gy o 8 /by 0O
| A‘"F(% —) Y& = (x(t., 206, )) ", BGU) = (o _)
- ' ‘ K

¥(to) = (x°,2°)7 - y(t)=(x*, 297, _

b= [ u(dt >min. = (2)

B 3sapave (1), (2); A(w), B(u)-matpuubl napameTpos mogenu
AVHaMuKK, x(t, u) W z(t, p)~meaneHHbie U GbicTpble NepeMeHHbIé COCTORHMS
cuctemsbl (1), T.e. x U z - NPUMEHUTENBHO K -'r"ehn»oablm obbekTam 06bI4HO
paccmaTtpusaeTcs  kak  ycpeAHeHHas  Temneparypa g-larpeaaemoro
(oxnaxmaeuoro) Tena u CKOpOCTb U3MEHEHUA Temneparypu COOTBETCTBEHHO.
u(t)-ynpasnmomaﬂ (PyHKUMA, Ans 06beKToB’ ynpaaneuma C 3NeKTpoHarpesom,
a Taooxe MaLmH ¢ anex'rponpuso,qom ynpasneHue u. onNHo npeAcTasnseT
coboi snexrpuqecxoe HanpsbkeHre Unu cuny Toka, Ans Apyrux 06'beKTOB aTo
MoXeT ObiTb  pacxog Cxxvraemoro TonnmMea  unu Tennonocmenﬂ
I —MuHumuaupyeMbm d)yHKuMOHaJ'I .(33"|'paTb| aHeprum) ;l-—MaJ‘lbIM

-HOI'IO)KMTeﬂbeM napame'rp onpenenmou.mu TeMl'Ibl M3MeHeHMH CKOPOCTM

Temnepartypsbl, 0 <u <1, t € [to, tk] to,tk —Haqano u KOHeL| BpemMeHHoro

’ mrrepaana ynpaanel-wm

3aAaqa (1), (2) npencrasnﬂeT coGou 3agad on‘ruMaanoro ynpaaneﬂuﬂ c
orpaHuveHnem Ha ynpaenexue, CbMKCMpOBaHHbIM BpeMeHHblM UHTEepBanom u

iaaxpenneunbmu KOHuaMM Tpaexropuu U3MeHeHWs BekTopa  (hasoBbIX

KOOpAMHaT TaKOl'O po.qa 38A3HM TUMWYHBI Aﬂﬂ ynpaeneﬂvm AMHaMW-IeCKMMM

'peXUMaMi TENnoBbIX MPOLECCOB B  XMMUYECKON, MeTannypruyeckon,
_MalLMHOCTpoUTENbHOW,  HedTenepepabartbiBalowien;  HedTEXUMUHECKOIA,

CTPOUTENLHO, NULLEBOI U APYTUX OTPACcNAX NPOMbILLNEHHOCTH [1 -3].
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MocTpoenne onTumanbHoro sHeproc6eperatowiero ynpasnexus.
Paccmotpum 3aaauvy npu te[0,1]. Cuctemy (1) nepenuwuiem B.suae

X=ayx+apz+bu, - : HE vsvs(S)
Hz = ayx+azpz+bu , o (4)
MpaHnuHbIe ycnosusa cuctems! (3), (4) umelot Bua: _
x(0) = x%,2(0) = 2°, | ' ‘ (5)
x(1) = x%,z(1) = z*. i " (8)
Mpu u = 0 u3 (3) u (4) nonyyaem:
= @,% + byu, z=-:—3£—a"—;u. M v

— G11022-0420 'b;
roe Zi 110220412021 bl & bl 'Y
azz azz

C noMouu:no 3aMeHbl [4]

g=%+Px ' ' | (8)

ucyqerom (7) n3 (3)u(4) nonquu Hya ' ‘ » | TEMIO! ,:
' ¥ =a,% + by, CTVURPRRT CRS 1N | demmanat’
=i fhu. R ETCR R )

rpe a, = dzz yPan, b2 = bz uPbl. napamerp .P | onpenenﬂetcsl u3
ypaanenun |
 HayP? + (ay; —az)P —ay =0 A i ‘ | (11)
Cucmma (9), (10) ABNAETCA cuc:Temou c paaAeneHHbmu nepemeHHuMM
COCTOSIHUA U OHM Oﬁ'bepMHﬂlOTCﬂ ynpaensiowe cbynxuueu u(t) Orta cucrema
annpoKCUMUPYET UCXOAHYIO CUCTEMY: (3) 4)c Toqnocrblo nopsaka Manocm uU.
paHiuHbIe ycnosusi CUCTEMbI (9) (10) 3anucuaa|orca B BUge:

O =2, 20) =20 PR, TN )

| Z(1) = x*, , 2(1) = z* - px*. | | | | | (13)
'Pewenun ypaBHeHMFI (9); (1 0) C HavarnbHeIMK ycnoammu (12) UMeloT Bun
() = exp(alt)x° +b; f exp (@, (t - s)u(s)ds, . .(14)
#(t,0) = exp () (20 - Px0) + 2 2o (D uas.  (15)

Mpu =1 C Y4ETOM KOHEUHBIX ycnoauu (13) 13 (14) n (15) umeem:
6

Ly ew(@Qa-o)u@dt=a,, el (18)

1 d(1—-t v, ey y
e () uwdr < 0y, | ey
rme — | RNSTHINGR
% x¥—exp(d;)x® ‘(z"f”x"-exr%w—ééﬁ))u s
% b, . . ,.az - by . 3 ; (1 8)
Ontumansoe  aweprocSeperaiowee ' ynpasnesne  u'(t, )

yAoBneTeopsaioujee cCooTHolueHusm (16) - (1 8) n ,qocraanmomyio Muuumym

“(byHKUMOHany (2) onpepenseTcs B hopme [5]

wEH=Gep@ma-0)+Gen(T) 0 (9)

'r.qe Koadxbuuuemu Cl, Cz NPU BbLINONTHEHWUK ycnoavm AD - B2 #0

OQHO3Ha4yHO onpe.qenmorcs u3 (16) (18) B cnenylomeu cbopme

a,;D-a,B aA-a, B’ —expfzaﬂ "
1= popr 2= o A= TR O v (20)

B=—al:+dz(1—exp(a1 u)) D=—;%< —exp(za’))

lNepemeHHble cocTosHUA X(t,u) u Z(t,u) onucbiBalOME MeANeHHbIe

_BbiCTpble ABWKEHMS COOTBETCTBEHHO ONPeAensioTcs YHKLUUAMM:

x(t) = exp(a,t) + Cl"le""(di(t*“l))(l-exp(—zai.:))

2,
+C251exp(51t+—?£i—§-:xp( (a1+ ))) i (Zi)’
#t,p) = exp( ) Px°) C1 eXP(ﬁ1+—La)(:;exp(a1+_Z)t)

.-*.Cz;lexp .2(_’11_)(1 exp( (Zuzt))). | (22)

2d,

Mpumep. OﬁbeKT ynpaanennﬂ onucuaae'rca ,aud)cbepenuuanbubm

ypaBHeHNeM .
: 3 : e : : ;
Nhm+ G+ e+x=q . . (23)
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[laHHOe ypaBHeHVe XapaKkrepusyeTr obbexT, COCTOSWMIA U3  ABYX
nocnefoBarenbHo  COEAVHEHHbIX  WHEPUMOHHBIX  3BEHLEB. MoaobHbIM
ypasHeHnem npubnmKeHHO ONUCLIBAKOTCA MHOMMe 06BbeKTbl ynpaBneHus:
ABUraTenyu MOCTOAHHOrO TOKa, ynpasnseMble reHepatopam, MarHUTHbIMU
YCUNUTENAMM, MANOMOLYHbIE ABUraTenu NepemMeHHoro Toka, ynpasnsembie

MarHUTHBIMW YCURUTENAMY; TENNOOGMEHHNKM W.T.A. ,
kyky k

B ypasHeHun (23) TiT; =r-;;l, T,+T, = - 1= E;'f . Koaqxtmuuem

YCWUNeHus, . x— Yron noBOpoTa BbIXOAHOrO Bana Asuratens, | —MOMEHT
WHepUMu poTopa, g — KOI(MULUEHT BAKOrO TPEeHWS, k4 —noCTOAHHaA
Bpaljalollero MOMeHTa, k, —nocrOsmHaa NPOTUBO3INEKTPOABWXKYLLEA CUnbl
(3nC) R —conpoTueneHue poropa u- anelcrpuqecxoe HanpsXeHue.
| Tpebyetca HaiiTh anropwrM ynpaenexus, nepeaomumﬁ o6BLexT
onuUcLIBaEMbIii YpaBHEHUEM (23) W3:NONOXEHNS b '

HO)=0, 40 =~ ~ N o T a0 @)
B NonoxeHue ‘ _ | 7, ;

x(t,) = x,, #(t;) =0 AR oA  (25)
W AOCTaBMSIOWWA MUHUMYM UHTErpana ' i

R WRR P RaARN0 OHHEHT e abeite

Kak Bbllue oTMeueHo wHTerpan I; —OLUEHUBAET 3aTpaThl 3Heprun B
npouecce ynpasnexus, Torga u(t) —ABnNsAeTcs aneprocﬁeperarou.mm
onTUMarbHbLIM ynpaBrneHuem. I'IepenmueM ypaBHehue (23) B Buge -

pE(t) + %(t) + x(t) = qu(t), (27)
rae T'T, =pu —Manbii nono'xmmnbﬁuﬁ napametp, T, + T, = 1.
Beegem sameHbl: x = x;, % = x,. Toma ypaaneuue (27) 3anuwem B:Buae
CUACTEMbI | ‘

1 (t) = x,(¢), px, (?)v\‘“‘__"ﬁ(t) o xz(t) + qu(t). Vi
[paHWuHbIe yCroBuUS cUCTeMbI (28) 3aNUCLIBAIOTCA B BUGE
%,(0)'= 0, x,(0) =0 e

%,(t)) = xn, %2(t,) =0 Bt 5 (30)

Mpu p = 0 u3 (28) nonyyaem:

HO=BRO=-HO+ @ @)
C noMoiLbio 3ameHbl oG} RITOR '
x(t) = %,(t) + p(t)x, () - | (32)
u c ysetom (31) umeem 7 o
#(8) = -%,(8) + qu(t), i) = (33)
Wi (t) = —(u + 1%, () + qu(t)- ; (34)
p(t) u3i(32) aenaerca pelueHnem ypaaueuma | s
) + @+ p@®+1=0. ~ (35)

Cucrema (33), (34) ssnaeTcs cuctemol ¢ PaspeneHHbIMIU NepeMeHHbLIMI
- COCTOSHMSA U OHY o6benuﬂﬂ|orcn ynpaanmomeu q:yuxuueu u(t). Sta cucrema
annpoxcmupye-r NCXOAHYIO cucremy (28)c 'rquocn:ro nopsaka Manocm b

paHnyHble ycnoaml CMCTeMbI (33) (34) 3anucuaarorca B Bu,ne

£(0) = 0, %,(0) = %,(0) + p(O)x1(0) | | (36)
£(t) =%, B(t) =x5(t) +p@Oxi(t), (37)
* PeweHnns ypasHeHus (33), (34) ¢ HavanbHbIMK ycrioBusmu (36) umelor
BUA: (8] nMBgTem: L OIYREnS RGTeyEnq
%, (t) = exp(—t) %,(0) + q ft exp(—(t —s))u(s)ds, - (38)
£2(6) = exp (~L52) £,(0) + 2 [ exp (- L s’) u(s)ds @)
ﬂpu t = t1 c yquou yCrnoBui (37) us:(38) n (39) umeem: '
f 1exp(-—-(tl —t)) u(t)dt = ' ' ook = -
Jo-exp (‘—-W)u(t)dt T .
rae
a=2,y =§(‘fz.(t1) ~exp (—"“‘T”“')‘-fz(m){ @
OHeprocbeperaioliee - - OnTUManbHoe ynpasnexdune - u'(t,p)

yaoenersopsiiowee cootHoweHusm (40), (41) wn goc*raanmomyro Mwumyu
chyHKUMoHany (26) onpeaenseTcs B opme. '

9



u*(t, 4) = Cyexp(t —t;) + Cgexp (M). 9.3 (43)

(" )
rae C = (€, C;)' sBnseTtcs peleHnem ypaBHeHUs. %3l
W+C=ay, (3 )+ LN x (44)
3gech ] .
«{M WZ) ' 45
W= ) - ) (45)

Wy (t) = f exp(2(s - t)) ds,
Wy(t,) = & exp((s - ) exp (“‘“"’"’) ds,

Wa(t.p) = [ exp (—2(““) <) ds.

I'IepeMeHHbte cocrosmuﬂ xl(t y) [ xz(t u) onucusatomue Meanenﬂue "
6uc7pue ABUXKEHUS COOTBeTCTBeHHO onpenennmcn ¢ynxuumu

mEW =0 RO +(MOTMED). @8
+”‘) 2(0) + £ (W (6, 1) + Wit ). (47)

‘YucnenHwlit pacuer 3apgaum. : Myctb obbekt ynpasnexus (23)

xz(t NES exp(

XapakrepusyeTcs cnegylowmu napameTtpamu [6]:

Conpotusnenve potopa:- .o R=10m.
WnaykTusHocTe poTopa R ’ e HesHauuTenbHas.
MNocTosHHas BpaLyatouero :'Mo‘M‘e'H'ra, ; k1 =0, 345_
MNocTosHHan npbmsb 3}10 % _ ,kz 0, 367 e
MoMeHT uHepuuu potopa J=1,41-10"3r- M42.
KoadbtpuumeHT BsAzKoro. TpeHus | g=025—2% 5
Mepuop kBaHTOBaHUA , u = 0,5c.
HanpskeHus SR u = 2208,

HauanbHble 1 KOHEUHbIE. MOMEHTLI BpeMeHu ty=0c, t, = 60c,

Bce rapametpbl AaHbl B cucTemMe eauHuL CW v cornacosaHbi apyr ¢
Apyrom. Pejuenun ypasHenus (35) umeer sug

10

_yAoBneTBopsiowee cooTHolweHusm (40), (41) u AocTaBAAIOWYIO MUHUMYM

p(t,u) = (— w1 EXP }z+_1) t+ C) exp (— L) t. ey - (48)
Haxoaum n3 (45) W;(60) = 0,5(1 - e:gp(—2)60) = 0,31606,

W;(60) = 72 £ (1-exp (- ;?5:—1) 60) = 0,25,

W3(60) =

oerm (1~ 2 (- *422) 60) = 0,212819.

TorAa ManMubI W n W~ umeror BMA

(031606 0,25 % 2 44,6489 —52,4540\
WA—( 025 0;21281‘9) w- (—5245_40 66,3229 )
500 pan

Tenepb npu x,, =500 o6opoT B MUHYTY, T.€. X,, =

%,(0) =0, %(0) = 2(0) + P(0)x,(0) =0,

uMeeM

- R(60) =, = 32, £,(60) = x,(60) + p(60)x, (60) = ook
Haxo.un ay = (57 6941 9, 6157)7' _
€= (1 Oe + 003 * 2. 0716 1,06e + 003 * (—2 3885))T
3Heproc6eperatou4ee onTumanbHoe ynpasnenve - u'(t,u)

dyHKUmroHany (26) onpepaensetcs us (43) (Puc.1). .

u S50
: O < < < < <

. =50 =
-100
-150 o
-200
250
‘-sm '.__,' e I : A ‘
‘3500 120 2:) 30 40 5:) - 60 :

Puc.1. Oneprocbeperaiollee ontumansHoe ynpasnexune u*(t, ).
-OnTUManbHbIE TpaekTopun %, (t, 1) U %, (t, 1) onuchiBalOLLME MeaNEeHHbIe
1 BbICTPbIe ABWKEHUS COOTBETCTBEHHO ONPEAENAIOTCA yHKLIUAMM (46) 1 (47)

 (Puc2).

1



0 10 20 30 a0 50 0 t
Puc.2. OnTumansHas Tpaexropua x(t, u) cooTBETCTBYIOWEE
aHeprocGeperaioLLeMy ONTUManbHOMY YrpaBneHnio u'(t, 1).

3akrnioyeHue. Oanaanaﬂ' TpaekTopus. x(t, 1) COCTOUT 13 Tpex
ooc:'raenmomux nepaoe u3 HKX X, (¢, y) d)opwpye'r «marucTpasnb», ocTasnbHbie
ase norpanmmble d)nyuuu xz(t u) onucuaam nepexoas! oT HavanbHoro
COCTOSIHUA Ha MarucTpans 1 ¢ MarucTpanu B KOHEYHOE COCToRHMe.

[lekoMnosuumMs UCXOAQHOM CUCTEMbI Ha MEANeHHble W BbicTpble
noacucTemb! NO3BONUIIO: ' '

- paspaborathb anropuTM  NOCTPOEHWS  ONTUMANBLHOrO
aHeprocGeperaloLero ynpasneHns UCXOAHOM CUCTEMbI; b e

- ONpeAenuTL NepemMeHHsie COCTOSHUS, onpeaensiolme ycpeaHeHHo
Temnepartypbl Harpesaemoro (oxnaxquaemoro) Téna U CKOpOCTb U3MEeHeHUs
Temneparypbl uccneayemoi CUCTEMBI.
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" COBPEMEHHBIE MPOB/EMBI MEXAHUKA
Beinyck copok wecroi (4), 2021 r.

VK 532
TOYHBIE PEWEHMUS YPABHEHUS! ABYMEPHOIO HECTALMOHAPHOIO
* TMAPOAMHAMMYECKOIO MOrPAHUYHOIO CNIOA

YeueiiGaes B., 3cfe6egoaa HT |
'KHY um. X. Banacarbiva

HaitgeHsi TOMHbIE aHanutudeckue pelleHuns ypaBHeHus
MMAPOANHAMUYECKOTO  MOTPAHUYHOrO.  CMOS  HECTaLMOHAPHOro . TeYeHUs
HECKUMAEMON BA3KOI KUAKOCTU BbIBEAEHHO® OTHOCUTENBHO YHKLMM TOKa,
ABNslowerocs AnddepeHLManbHbiM ypaBHEHUeM B YacTHBIX NPOU3BOAHBIX
TpeTbero nopsaka. OnpepeneHbl ¢yHKUUM TOKa, pacnpeaerieHue nons
CKOpoOCTeii M NUHUN TOKa, onucb_iaaromue HeCTaluMoHapHbIX TeYeHWl npu
obTekaHuu nnockoit nnactuHku. HailgeHo TouHoe pelleHne, onuckisaloLmin
WCTEe4eHne HecTaLMoHapHO! CTPYU U3 Y3KoW ANUHHOM Lwenu.

Knroyesnie cnoea: AuddepeHumnansHoe ypaBHeHune
FMAPOAVNHAMUYECKOro NorpaHMYHOro Crios; YHKUMA TOKA; NUHUM TOKA; BSA3Kas
HecXumaemas X1AKOCTb; NPounb CKOpPocTH.

KU enyemayy CTALIMOHAPAYY 3MEC rMOPOAUMHAMUKANBIK
HEKTUK KATMAP TEHAEMECUHUH TAK YbIFrAPBIILILITAPBI

Yeueinbaes B., dcrebecosa H.T.
XK. BanacarbiH atbiHgarsl KYY

KbicbinGoouy, UN33LLKeKTYY CYIOKTYKTapAbIH arbiMaapblHbIH
CTAUMOHapAYy 3MeC YeKTUK KaTMapbl YYyH TOK (DYHKUMSCHIHA Kapara
TYIOHAYPYNraH ekeye TyyHAYnyy YuyHdy TapTunTeru AncddepeHumanabik
TEHAEMEHWUH TaK Yblrapbinbilutapsl Tabbinabl. XKannak nnacTuHKaHb! ainaxsIn
TYY4Y CTauMoHapAbIK AMEC arbiMAapAbIH TOK (yHKUMSICHI, BINAAMALIKTapAbiH
GenywTypynyLy xaHa TOK Chi3bIKTapbiHbIH TeHaemenepu aMbikTangel. YayH,

WHKe XbINHbIKTaH arein Ybiryy4y CTauMoHapayy SMec: arbimasiH YbirapbinbilLb
aHbIKTangbl.
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Bawmanksl ceadep: [wapoauHaMukanblKk YeKTMK  KaTMapabiH

'nhmepeuuuannﬁx TeHAeMecK; TOK  (DYHKUMACHI, TOK  Cbi3bIKTapel;

WMA3LUKEKTYY KbICINGOOUY CYIOKTYK; bINAAMABLIKTLIH NPOdnny,

EXACT SOLUTIONS OF THE EQUATION OF A TWO-DIMENSIONAL
~ UNSTEADY HYDRODYNAMIC BOUNDARY LAYER ‘

Checheibaev B., Estebesova N.
- KNU named after J. Balasagyn

Exact analytical solutions of the equation of the hydrodynaric boundary
layer of the unsteady flow of an incompressible viscous fluid derived with respect
to the function of the current, which is partial differential equations of the third
order, are found. The functions of the current, the distribution of the velocity field,

-and current lines describing unsteady flows during the flow of a flat plate are

determined. An exact solution describing the outflow of a non-stationary jet from
a narrow long slit has been found.

Key words: Differential equation of the hydrodynamic boundary layer;
current function; current lines; viscous incompressible fluid; velocity profile.

. Cuctema  ypaeHenwit  [paHgrisa = ans HECTALMOHaPHOro

rmagpoauHaAMUYecKoro norpaHuYHoOro cnos I'U'IOCKOVI 3afjayn BBeAeHuEM

byHKLMM TOKa w(X,y,t) CBOAUTCS: K HenuHeiiHoMy AuddepeHLuansHoOMy
ypaBHEHUIO TPETLEro NOPAAKa NPeACTaBNAeMoe B CreayioleM Buae:
3w ow 3*w 6W,Tazw 3w

S : 1
atdy "y axdy  0x.0y? oy ()

rae v- KNHemaTu4eckas :BA3KOCTb XKUAKOCTHU.

9TUM ypaBHEHUEM ONUCHIBAETCA MAPOANHAMUYECKNI NOrPaHNYHbLINA CNOW Ha

NMOCKON NnacTuHe. - v
Cocrasnsiowme BEKTOpa CKOpOCTU u M v TEYEHUA - BASKOWN HEC)KMMaeMoun

JKWUOKOCTYU BbIPAXAIOTCA Uepes hyHKLUMM ToKa cneayiowmum oGpasom:

ow O RRNNSTIOg ATROSE MSAYC
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'HavyanbHbie ¥ rpaHuyHble ycnosua AN ypaBHeHWsA (1) onpenenmorca

ycnosuem npununaum Ha CTeHKe cne.uoaarenbﬂo AOH)KHO 6blTb 25

ow 9
Z=22=0 nHa cTeHKe.
dy ax

B momeHT l_peMenu t=0 AOKHO mrb'aa‘qaﬁo pacnpeaeneHue CKOPOCTU U =

ow

% BO BCEM NpOCTpPaHCTBE.

PaccMoTpuM TouHble peLueHus ypaBHEeHNs (1) NHetHoEe Mo nepeMeHHoN X:

a 2 w(x,y.t) xF(y,t) +G(y, t). | PR -
roe F(y t)u G(y,t) onpepensiotca us Gonee npocmx ypaBHeHuu C AByMSA

NepeMeHHbIMI ,

' C%F R\’ _?F 9° .
.—.+(—-) Lk 2 a)
dtdy  \dy dy? - ay¥. -

8% aFaG, 9%¢ 8%
A S A, M. (5)
: atay oy dy ay* . ay?

YpaBHeHue (4) pelsaeTcs He3aBUCUMO OT YpaBHEHUS (5)

Ecnn u3secTHO YacTHoe pemeuue ypaBHeHus (4) TO coorse'rcraylou;ee

| ypaaHeHue (5) aaMeHou U== anBOAVITCSI K nuueuuomy ypaBHeHmo sToporo
fnopap.xa | ¢ _
ou _au 62U aF
o " ay 'oy? ay?  ay FIr ©)
Beeaem Hosylo nepemeHHyio & u: dayHKumo u({ £).. at
U.t) =ig,t),. §=y+1at, A—const . -  (7)
Toraa ypasHeHnue (6) npeobpasyertcs k cneaylowemy suay: |
9 9% | 8
Froad WOk A]—f— G -

Byaem onpeaensaTe pewenns ypasHeHus (4).
Beeaem HoBylo nepemeHHyio. § = y + At, 2 —”cc‘mst, F(y,t) = F(¥).

16

. Torpa OTHOCUTENBHO Heu3BecTHOW dyHKuwM F(§) nonyyaeTcs crnepywolee
HenuHeitHoe O6bikHOBEHHOE AudbdepeHLMansHoe ypaBHeHUe TpeTbero
‘nopsgka: feas N (< ILISG SOR: e

XEE; _Fdfz =Vd§3. (9)

dé¢/

_d?F (di?)z" d*F  dF

. Ans noHWXeHus nopsaka nonyqeuuoro Ahcbcbepenuuanbuoro ypasHeHrus (9)

BBeAéM Hosylo cbyHKumo P(F) cnenyrou.mu o6pasoM
' PO =P, il

B pesynsTate OTHOCUTENbHO cpyHKuml P(F) nonyqaeTcsl cneayiolyee

Z:Henunevmoe Aud)d)epeuuuanbuoe ypaBHeHue BTOporo nopﬂnxa

dP dP  (/dP d2p :
. - ek SR (11
AdF+P " "[(dp) PdFZ} | (1)

. Peluenne nonyyexHoro anddepeHumansHoro ypasHeHus (11) otsickuBaeTcs B

BMAE MHOTOYMNEHa CrieayioLLEero BUAa:
- P(F) = aF2+ﬁF+17, | % S

rAe a,B,y- NOCTOSHHbIE W Meronom Heonpenenennblx Koacpcbnuuemos

YCTaHOBI'IeH ux talM(.?J'IOBble 3Ha'~|eHMﬂ

1 A . g \ (13)

b e 3v’ 6v’
Peluenue anddepeHunanbHoro :ypaBHeHua (11) HaiineHo B cneayioLeM Buae:
. i i
Monaraem, yto F—A=F, Toraa wHTerpanom ypasHeHus (10) sensertcs
- (pyHKUMA |
nopaansRayue (15)
§+C e

me C- nocrosm-laa MHTerpMpOBaHMﬂ
OKOHYaTENbHO B KAaYECTBE peLLeHus ypaBHeHun (9) uMeeMm:
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g
MoacTaBnss nonyyexHoe pelwexue (16) 1 BBeAeHNEM HOBOW NEPEMEHHON 7 =
§+C B anddepeHunansHoe ypasHenue (8) npeobpasyem Kk cnepylowemy
BUAY: '
_6_1'1._ . 9% +6v6u+6v
ot Yon” mon n’ N v
B uenax uHrerpuposaHus 'ypéaneuua (17), Tawke BaenéM HOBYIO UCKOMYIO
coyHKumio (7, 7) W nepemeHHyIo T cnénynoMﬁM obpasom: a5
| A =m0, v (18)
Torga paccmarpuaaemoe Aucbd)epenuuanbnoe ypaBHeHue npu06pe'raer
cneayowmin Bug;
gi=g;‘:+(2,1+6)la_:_ - E——D)
“Pewenue nonyyenHoro ypasHexus (19) viiem B Buae | R
| v(n) A+ Bn", Sl (20)
| r.qe A 1 B - nocTosHHble Koad)d)uuMeHTbl an- noxaaaTenb‘ cCTeneHu.

Moacraensia npeanonaraemblit BUA! peweHus B (19) Haxogum, YTo
n=—(5+22). -

B peayana*re‘ MeeMm pelueHme yp‘a_aHeHua (19) élcnenylomem Buge
(1) = A + By~ (5+2), “ (21)
‘Tenepb pelenve paccmarpuaaembro‘ypaanemm (19) nwetcea B cneayowem
aer (] :
(1) =A+C Bt +Bn?, - (22)
3peck A, C, B - const noanexaiyme x’onpenenenmo
AHanornyHeiM obpasom noactaenss (22) B Andxbepenuuanbuoe ypaBHeHue

oTHocutensHo ¥(ny, ) (19) Haxonmm 3Haqenne nOCTOSIHHOM C paaHoeC—
222+ 7). '
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Wrak, nonyvaem pelueHne paccMaTpuBaeMoro ypaBHeHus B crieaytoliem suae

#(n,7) = A+ 2(7 + 2A)Bt + Bn?. (23)
nanee peLueHue ypaBHeHun (1 9) ume’rcn Tak: i ,
| . v(n, r) A+ BCt? + DB‘m + Bn | . : (24)
Metogom  HeonpepeneHHbIX KoapchuLMeHToB - npupaBHUBaETCS

~KkoahULMEHTBI NPU NEPEeMEHHbIX T 1 1 TorAa Noy4aeTcs, YTo -

D=81+36, C=(21%7)-D.
B aTomcny4ae cornacHo (22) pelueHne nmeer cneaytoLinii Bua

5(n,7) = A + 4B(21 + 7)(24 + 9)72 + 4B(24 + 9)n® + Br*, (25)

rae A v B - npou3BonbHbIe NOCTOAHHbIE,

Mcxonn M3 aHanorum nuHeiiHoro Aucbd)epeﬂuuanbﬂoro yPaBHEHMs B 4acTHBIX
npouaaonnux BTOPOro. NOPs/Ka BCTPeYaloLerocs B 3aaadax gud)cbyauonﬂoro
MNorpaxHnYyHoro cros

dw 9*w  1-—-2Bow

= - 26
ot ' x ox -
W €ro YacTHOro peleHuns, HailaeHHoro B Buae
x2
w(x,t) = A +Bt”‘1exp( 4t) (27)
a TaKKe U3 cpaBHeHus paccmafpuaaeMbi;M'YpaBHeH‘ueM (1‘9) nonaraem, 4To
‘ -
B = —5(2/1+ 9.
B aTom cnyvae pemeuuem_y_paaueum (19) ;anneTcn crnepyiolee BbipaxeHue
; 2 ;
v(r,n) = A+Br z‘”"”axp( Z,) (28)
Tenepb B KayecTtse peu:eﬂuﬂ,ypa'aneaun‘ (26) paccmatpusaem cnegyouiee
BbIpaXeHue | ik
x2B [ 52 TR
w(x,t) A+Btﬁ+1exp( 4t) SLBO] Wy TOE (29)

MocTynas aHanorniHLIM 06pasoM NONYYMM HIDKECTIEAYIOWEro pelueHns
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vy =A+ Bn-(21+5)-t§(23,f3)exp (—%t-) (30)

Ocyuwiectansan obpaTHblii nepexoa cornacHo cbopuynau 'npeoﬁpa:ioaanun
cyHKUMii 1 nepemetHbIX (18), (7) 1 (3) onpeaeneHbl BoIPaKeHUs Ans (yHKLUMN
Toka w(x,y,t) ABNAIOWMECA TOYHBIM AHANUTUYECKUM pPeLLeHUeM ypaBHEeHUs
HEeCTaLMOHAPHOTO - MOTPaHUYHOrO' CNOR B TEYEHUU BAIKOM  HECKIMAEMOIA
XKMAKOCTM. YR '

6v A A+1
1 i x(m+1)+“1(y+,1t+6) 1)

- A——-'(y'-F At + )~ 4 (1),

gne AB - ;onst @(t) - npouaeonbuaa beHKL\Mﬂ 3aaucnu.;aa or apemeHu
S 2= +2 15

w(x, t)—( e +A
Yt =X\ S at+ C )

1
" ti7 Ottt 0)“1{,4 +2Bv(7+20)t) - (32)

2.+3
A+3(y+/1t+C)

3gechb A NPUHUMAET 3HaYeHne pasHoe A = —2.

6v
. (m”)

SO, TFTO HAE+ OMUA +4B(7 + 2024+ 9)vAe?)

(33)

t13 (y F A+ C)“34B(21 +9)vt

A+5(y+1t+ C)1+5+<p(t)

rae 4, = -3, = -2 wr.a.
‘PaccmoTpuM pelueHue, npeacraBneHHoe BblpaxkeHnem (31).

Monaraem, 4To @ = -2, TorAa dyHKUMA TOKA B 3TOM Cyyae UMeeT BuUa: . -

20

3v ')A,-B v1 (34)

w(x,y,t) =2x’( “y-2t+C 2(y-2t+C)?

y-2t+C
MpuHMMas BO BHUMaHWe HavanbHoe W' rpaHWMYHOe YCMOBWII onpeaensieM
3HayeHne NOCTOAHHON  WHTErpupoBaHma . Cu  COOTHOLWEHWE  Mexay
koadpcpuumeHTamn A u B: :

€ =3v, A =—— 8 (35)
_ S 2R

Cocraensowme BeKTOpa CKOpOCTH, ‘a Takke d)YHKLlMﬂ TOKa uu vUMeloT

cnegyowmin sug

9 (¢ ppscgavici, .,
TR A ( +6vx) (36)

dy v - 2t+3v)2 (y 2t + 3v)3’
ow 3v e el
AT _z(m—,;)_-_ on hHslisy dqener  wnarouodl )

3v % il catd. S 2 o Kk
B e o T Ry s e e
Mpocdune NPOACNLHON COCTaBNAIOWEH CKOPOCTY ' BLIFMSANUT ' CrieayiowuM
obpasom: o 4 ,A
1 B SRR
(o — 2t + 3v)? (6v i GVX) (7o =2t +3v)¥

rae B - npoussonbHas NOCTOAHHARA, Y, — const.

(39)

u=-

M3BecTHO, YTO NWHUM TOKa HeCcTalunoHapHbIX: frequuﬁ XUAOKOCTU U rasa

YAOBMETBOPSAIOT YpaBHEHMIO CNEAYIOLLEero Biuaa

P N (40)
e SRR

lMoacrtaensas B ypaéHeHue (40) éi:'lpa»(eﬂunp,nﬂ’npononsuoﬁ U nonepevHown
coCTaBnsoLLein ckopocTu u u v U3 hopmynsi (36), (37), nocne nHTErpnpoBaHus
nony4eHHoro Ambq)epeuuuanbﬁoro ypaBHEHUA NOMy4YuM ANS NOCTPOEHUA
rpacdmyecku NMHUM TOKa criedyiowlylo opmyny npeacTasneHHoe B

napameTpuyeckon cpopme:
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ST 1 (1 5 1 )
x- 2:(y-+6,v-—2_t). 6v ;).'—2t+'3‘v FEX BT 1)

y = 3vinly — 2t + 3v| + 2t.

AHarnoruyHsiM o6pasom ana cnyyas 1, = —3 npounb CKOPOCTU U NNHUN TOKa

onpeaensaloTcsa cneayowum obpasom:

1 A A
Y= T =3t+2v)? (6vx * ) (y—3t+ 2v)3’ (42)
'3pecb C =20, B= ;f; ' — nponssonbHas nocrosmnaa

x_A o ( ,1+ 1 )
o e = _‘ 21 ML
. <-'.,_6y+4v,, .3t4 v O 3(:_-1- 2v) : - 43)

y =2vin|y — 3t + 2v| + 3t. |
" PaccmMoTpuM Tenepb pelueHne HecTaLuMOHapHOrO ru.qponuuauuqeckoro
MOrpaHnU4HOro Cros, HaiaeHHoro B Buge (32).
'B aToM criyuae npu A = —2 yHKLMA ToKa 1 CocféshhtohJMe BeKTOpa CKOPOCTH

UMEIOT Crneaylowmin sug: .

pe—— Swp
& s N il

6v
w(x , € =x(—_,.‘.,2) 8000
iY,t) y=2t+C %) y———2t+c{A+ZBv(7+2v)t} .
'v——aw""'flz( 3V o0 ‘
e = 7 < ) AN,

ow 1
Bt v s 2t+c)z{A+23V(7"‘2")’5"6"x}+3 o (46)

YuuTbiBas HauankHoro 1 NOrPaHNYHOrO YCNoBuii yGexaaemes, YTo NOCTOSHHAS
WHTErPUPOBaHNA uUMeeT 3HayeHne C =3v, a KoapduumeHTsl ‘A -u- B
B3aMOCBA3aHbI COOTHOLLEHWeM A = 9v2B,

MonoxeHne n dcopma npocuns NPOAONLHOW COCTaBNSIOWEN CKOPOCTU

OnpeaensIoTCs COrnacHo CneayioLemMy BbipaxeHuio:
22

RrSNY |
= 2 o
u R TIEY {9v B + 2Bv(7 + 2v)t 6vx} + B. (47)

MoacTaBnss COOTBETCTBYIOWWUX BblpaXkeHne ANA BENUYNHUWUY U3 (45),(46) B

ypaBHeHue nuHuM Toka (40) onpe,qensiercn ypaBHeHMe IUHUM TOKa B
napameTpuyeckoi copme: .

X = 3(2vx 3VZB) — Bv(7 + 2v)t

—2t+3v
(48)

- E"U +2v)(y + 3v) In|y — 2t +3v|,

y = 3vinly — 2t + 3v| +:2t. |

. HameHHoe pewenue (33) npu A:=:—2 npeoGpa:sye'rcn K cneayiowemy Buay:

3v
w(x,y,t) = Zx( {A + GOsztz}

e w6 1.} S itesrmmr
~2t+C ) 2t+C
é y (49)

-2+ C)ZOth—‘i-_‘—_(y--—_,Zt + 0¥+ ¢(t),

me A n B nocrosmuble KO3d)¢)MuMeHTbI (p(t)- nponsaonbnaﬂ beHKLlMﬂ ot

| apemeHu t.
'I'Ipop,onbﬂan 1 nonepeyHas KOMIOHEHTBI BEKTOpa CKOpoCTH coo*raercrayrou;ee

pewennio (49) umeiot cnenyroumu Bu,q

aw 3v
”“a'-'z(m‘l)' bl lnd
u= o = {A+ 60Bv?t% — 6vx} % + 20Bvt '
oy y-2t+C)? | C (1)

+ B(y 2t + (,‘)2

Cornacno Haqanbuomy n l'paHW-lelM ycnosmo MMeeM C = 3v, A 27Bv4 7]
cbyHKuvm TOKa B paCCManMBaeMOM cnyqae umeet BUA;
=2 i 1) . {27Bv* + 60Bv?*t?}
w(x,y,t) = x(y —2t+3v - y=2t+3v (52)
B
+ (y — 2t + 3v)20Bvt + —3-(y-— 2t + 3v)3 + @(¢).
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B paccmafpuaaemom cnyyae InWHWM TOKa onpenenmorcﬂ cneaylowmm

BbipaXkeHNeM
i —,—(27BV - 6vx)-——-—-—2t+3v
15 _ . .y
——2—sz (y = 2t + 3v) — 2(y + 3v)Inly — 2t + 3v| (53)
it A 1039&2 +B((y -1}-‘3'v)t - t"-j ;
y y—2t+3v ; 2
y 3vln|y 2t + 3v| + 2t (54)

Mpodune CKOPOCTH N NUHUM TOKA, COOTBETCTBYIOLUE HaAEHHBIM PELUEHNSM
CTPOATCH, C UCNONb30BaHUEM COBPEMEHHOro naketa NpuKnagHbiX nporpamm
Mathlab MathCAD. Hau,qeno ananwmqecxoe TOYHOE peLueHue cogepxallee
NPOU3BOSIbHYIO cbnyumo <p(x, t) A

"
w(x,y,t) = 6vC,x/3thé + — f o(x,t)dx, = &= —Clliq)ziz, (55)
D <
onucbiBaioLlee ucTeyeHue Hecraunouapnou CTpyv us yaxou .qnmmou wenu me
@(x,t)- npoussonbHas q:yukuun nepemeHHux x nt G- npouaaqnbuaﬂ
NOCTOSIHHAS. , R .
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‘1. Wnuxtunr I, Teopus norpannynoro cnos/ LWnuxtunr I™. - M.: Hayka, 1974. -
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. COBPEMEHHBGIE NPOBJIEMbBlI MEXAHUKU
Beinyck copok wectoi (4), 2021 r.

viksstss

- ONON3HU CEBEPHOIO TAHb-LLAHA
’ ‘Bopo6kes! A.E., Koxorynosa? K. -
. 'Tpo3HeHcKuit rocyAapCTBeHHbIl Hecpmuou TEXHN4ECKUI YHUBEPCUTET:

uMeHu akaa. M. [l MunnuoHwmkoBa,
2Haytmasa c*rauuvm Poccuitckoi axanemuu Hayx BT Bumxexe

l'lpuae.qeﬂu prIrNVIHbl BO3HMKHOBOHVI$! ononaueu B Kblpl'blSCTaHe

0COBEHHOCTM PAaCNONOXKEHWA ONON3HEBLIX NPOLECcoB Ha TeppuTopum
.CesepHoro TsaHb-lLaHs, dakTopbl, onpegensioliue pas3suTUe ONOM3HEBbIX

npoLeccos.
Kmoyeenie cnoea: ononsexb, TaAHb-llaHb, (baKTOPbI HanpaaneHue
cxartue, akTususaums, CBAsp, 3eMneTpaceHne, ocagku.

TYHAYK TﬂHb-ll.lAHbﬂblH XXEP KOUKYNEOPY

Bopoﬁbea‘ AE., I(omorynoaa2 l' K.
~ "NMunnuonwmkosa M.[l. MposHbIAArs! MaMNeKeTTUK MyHaik Texuuxanbuc
YHUBEpPCUTETH, 2POCCUA NNUMAEP aKadeMUACHIHbIH BUlLKkeKTern nnmmuii
CTaHLMACH

Kbiprbiactanga xep keukynepayH naiga Gonyy cebentepu, TyHAYK TsHb-
laxbaarsl Xep Ke4ky NpoLEecCTepUHUH OpAY, Xep KeukKy NpOUEecCTepuHUH
©HYIYLUYH aHbIKTOOuY haKTOpriop KEeNTUpPUIreH.

Bawmankel ce3dep: xep Keuky, TaHb-llaHe, dakTopriop, BarbiT, Kbicyy,
aKTMBAeLTUpYy, GalinaHbill, Xep TUTUPes, XKaaH-4aubiH. ;

LANDSLIDES OF THE NORTHERN TIEN SHAN

Vorobyev1 AE., Kozhogulova2 G.K.
Grozny State Oil Technical Umversnty named after acad. M D.
Millionshchikova,
2Scuentlt' ic station of the Russnan Academy of Smences in Bishkek

‘The reasons for. the occurrence of landslides in Kyrgyzstan, the features of
the location of landslide processes on the territory of the Northern Tien Shan,
the factors determining the development of landslide processes are given.
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Keywords: landslide, Tien 'Shan, factors, direction, compression,
~ activation, connection, earthquake, precipitation.

‘Beenewve. Tepputopusi Kiipreiackoii - Pecny6nuku xapakTepusyeTcs
CNOXHOCTBIO re0NOrYecKoro CTpoeHus, GonbLUoM pacqneHeHHocrbro penbeq:a
C uepenoBaHMeM TrOpHbix xpe6roB W BnaguH  (puc. 1)[1] " BbICOKOIA
CeNCMNYHOCTBI0. OnacHbie NPUpoaHbLIe NPOLECCH! U ABNEHUS LUMPOKO PasBUTbI
M 4acTo NPUBOAAT K Ype3BbivaiiHbiM cuTyauusm. Mpu aTOM 4pesBblyaiiHble
cuTyauuu no néuﬂuu MUC KP B cBS3M C aKkTuBu3auueil OnonsHeBbiX
npoueccos cocraa’naef 8'4%‘_ ot 06u4éro Lmvc:na::;:#.\pemcrpmpoaanHblx yc.
Haubonbwee konu4ecTeo 4pe3BbI4aiiHbIX cuTyaLuil OT ononsHei oTMevaeTcs
“;a Omcxo‘u (46,6%) " ﬂ)Kanan-AGaAcxou (32 2%) oﬁnacmx B t-lyucxom
- (CeBepHbii TﬂHb‘-l.LIaHb), WUcebik-Kynbekoit, HapeiHcKoii oﬁnac‘mx OHU
cocraensiot ot 3,8% 40 6,4%. | B

B Hacrosiwee Bpems, B Kblpl"bl3CTaHe 3aperv|C'rpuposaHo OKOno 5000
COBPeMeHHbIX Orion3aHeil. OnonaHn passuTbl NPEUMYLLECTBEHHO B HU3KO- U
CPeAHEropHbIX 30Hax, CoBnagas C NNowWaablo PacnpocTpaHeHUs Me3so-
KaiHO30MCKUX OTNOXEHWI, npé,qdraianmdmux nepecnauaalomummcﬂ necrpo
UBETHBIMU [MIMHaMK, NecyaHuKamu, W3BECTHAKaMM, Meprensamu, runcamu c

MHOI'O‘-MCNQHHBIMM BOAOHOCHBIMU l'0pVI30HTaMVI ¥ neccoBuaHbiMy Cyl'I'IMHKaMM

wl
,...# g
‘pllll \

Puc 1 XpeGTbl CeaepHoro TﬂHb UJaHa '
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B cBAsM cC  aKTtMBM3auueil  B3aUMOAECTBYIOWMX  COBPEMEHHbIX
reoAuHaMUYECKMX ABUKEHUN, CECMUYHOCTH, NOABLEMOM YPOBHA NOA3EMHbIX

' BOA, aHOMarbHbIM KONMUYECTBOM BbiNagalolmx aTMocdepHbiX ocajkos, a
Talke MHXEHEPHO-XO3ANCTBEHHON AEATENbHOCTH YenoBeka B rOPHbIX 30Hax
- uncna onon3Heil eXeroAHo Bospacraer.

. B Kbiprbisckoit Pecrny6nuke exerogHo oKono 30% 06Luero obnvéma
MaTepuaanoro yuiepba 1 yenoseueckux nortepb MNPUXOAUTCA Ha ONOM3HU.
MoaToMy M3yH4eHUIO 3TOro onacHoro sBnexns yaensertcs Gonblioe BHUMaHVe.
Mpy 3TOM 'OMON3HN ONACHLI He TONbKO cami No cebe, HO 1 BRekyT 3a cobor

Cepbe3Hble N He .M_eHee,,onaCHbl‘e_ NOCNeACTBUA. nepekpbiTue, pycna pek, C

BOSHUKHOBEHWEM  MOANPYAHbIX  BOJAOEMOB,  KOTOpble . BCneacTsve

@CTeCTBEHHOro pasmbiea MoryT oBpasoBbiBaTh  Cenesble - NOTOKM,
,npenmaanmomue_.yrposy 3aTONNEHUA HacCeneHHbIX . NYHKTOB, WHXEHEepPHbIX
COOPYXEHMUIA, Pa3pyLLEHNsA Fre0TEXHUYECKNX OGBEKTOB U XBOCTOXPaHMNLL, CHOC

onacHbIX BELECTB B PEKU.
. Obwas nnowagb 3emenb, NOPaXXeHHbIX OMNOMN3HEeBLIMK - NpoLeccamu,

cocraBnset okono 7,5% Tepputopuu pecnybnuku. Hanbonblwee konu4ecTeo

ononaHel 3acukcuposaHo B Owickoii u [ranan-A6aackoi obnacrsix. Beero B

ononsHeonacHbIX 30HaxX HaXOAATCH. ‘oKono 600 HaceneHHbiX nNYHKTOB,

_ONACHOCTb ANA KOTopbIX GyAeT CyLecTBoBaTh 1'B AanbHeiem.

. -. AKTMBHbIE ONOJI3HN UMEIOT MEeCTO U B CesepHom TaHb-LLiaHe & npearopHoil
30He Yyiickoii oBnacTy u B I0XXHOI 4acTi ropoaa butukek. B Yyickon obnacrtu
ononaHu - 3acdukcuposabl B Cycambipckoi, YoH-KemuHckon ponuHax u

Boomckom yujense. OHu :,Hecyf yrpo3y- aBTOMOOUNBHON U XeneaHoit gopore,

MOTYT MPUBOAUTD K 3aNpyXuUBaHuUIO pycen;peK Npy CUMbHbIX 3eMNETPACEHUAX,
. B pabore [2] noapo6HO U3NOXeHb! NPU4UHBI PasBUTUSA, knaccudukayum, -

MPVHLMNGI U3y4eHUs U NPOrHO3a OMoN3HEeBLIX NPOLIECCOB.

CneayeT . NOAYEPKHYTb - OCHOBHbIE MOMOXEHUs, - kacalolmecs obuux

MPUHUMNOB M3y4eHUs U NpOrHo3a OMON3HEBbIX MPOLECCOoB. Bce dakTopbl,

onpefensiolue passuTUe ONON3HEBLIX NPOLECCOB MOXHO pasfenuTs Ha 3
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rpyRnbi @) NOCTOSHHble-ONpeaensiolmne reHeTyeckme ocobeHHOCTN ¥
VHTEHCUBHOCTb NPOSIBNIEHNA (re0nornyeckoe CTpoeHue, reomopdonoruyeckue
ycnosus), 6) MeANEeHHO U3MEHSIoLLNECs — OnpeaesnsioLmue 0BLLyI0 TeHASHLMIO
Pa3’BUTUS (COBPEMEHHbIE TEKTOHUYECKUE ABWKEHUS, KnMaTU4YecKue ycrnosus,
ruaporeonoruyeckue ycrosis); 8) BbICTPO M3MeHsoWnecs — onpeaensioLve
PEXMMbI NPOSBNEHNA ONON3HeH B KPaTKOCPOUHBIX U NOKarbHbIX pOrHo3ax.
Sta rpynna ¢hakTopoB BKMIOYAET aTMOCGEpHble OCaaKh U PexuM ux
BbiNaAeHUs, TeMnepaTypHble YCIoBUs, U3MEHEHUS YPOBHSA NOA3EMHBIX BOA,
NPUTOKA MOBEPXHOCTHBIX BOA, W3MEHEHME BNAXHOCTM, NPOMHOCTHBIX U
' RebOPMaLMOHHBIX CBOVICTB FOPHLIX NOPOA, CEiCMUYECKUE (3eMNETPsCEHNs),
‘aHTpororeHHble (NoApeska, 3aMaunBaHue, NPUrpy3aka CKIIOHOB) U Apyrue.
[ins - 0BOCHOBAHHOrO' MPOTHO3MPOBAHWA OMON3HEBON  aKTUBM3aLUM
HeoBXxoAUMO NOHUMaHWe NPUPOALI ATOr0 ONaCHOro ABMEHUS B LIEIOM U B €ro
B3aUMOCBA3N C APYrMMU NPUPOAHLIMK perbedoobpasylowmmm npoLeccamu.
Mpn 3TOM CuUMTAETCR, YTO OCHOBHbIE (haKTOPLI, BAUSIOWME HA aKTUBU3ALMIO

OMON3HEeA — 3TO  MHXEHEPHO-reoNiorMYeckue  YCnoBus 're‘p'pmopuu,'

aTMocgepHble ocazku, BO3AeCTBIE 3eMNeTPACEHNIA.

Wsyuehne u aHanus ononsmeil CesepHoro Tsmb-LlaHs nokasbisaer, 4To
OHW NPOCTPaHCTBEHHO CBA3aHbl CO CTPYKTYpamMu COBPEMEHHbIX MOAHATHIA,
KOTOpble HaABUraloTCA Ha oca.qoqme TOMWMN l-lyfnékon'a BraguHbl U ¢ éeaepa
OrpaHnyeHsl Cepueil KynMCOCONPSKEHHLIX Pa3fOMOB,  BLIXOAALUMX W3- noA
Kuprusckoro xpe6Ta u 3atyxatowmx 8o BnaguHe (puc.2).”

Mpw 3TOM 13 pUCyHKa SICHO BUAHO, YTO 3TU OMOSI3HU PaCcroNoXeHbl BAONb
y;xoﬁ MNPSIMOAMHENHO  nmomockl - CYBLIMPOTHOTO *  NpocTUpaHMA.
Mpeanonaraemas ocb AaHHON NONOCH!: a3UMYT NepneHauKYNApHbIA- K 3Toi
-NHWK cocTasnset = 355°. Mpu atom Hanpaanenué,.‘co'oraercraylomeé 3550
o’osna.qaer C HanpaeneHuem CUn CXKaTWs, BbI3bIBAOLLNX GnuswmpoTHoe
cokpailenue TaHb-llaHs. 310  nonoxeHue noaTeepXgaeTcs  Takoke
‘pes‘ynb'raTaMh PAna wuccneposanuid. [5 - 9] lMpu. atom MoxHO' caenaThb
cnepyowlee npeanonoXeHne; YTo KpynHbie ONON3HN ropHOro oBpamneHus
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Uyickol BnaguHel NPOUCXOAAT Ha (PPOHTANbHON NUHUM CyOMepuanoHanbHoOro
GnuU3ropn3oHTanNbHOro CXaTuA. |
AHanus Taloke MOKa3pIBaeT, YTO OTCYTCTBYeT ueTkas CBs3b Mexay

. NONOXeHUeM OMoN3Hel U ANULEHTPOM (POHOBLIX 3eMNETPACEeHNA. A ONON3HN

2002 v 2006rT. B NpoCTpaHCTBE OTAENEeHb! OT ONON3HEN, aKTMBM3UPOBABLUMXCS
B 2004r. MHoroneTHue uayuexus ononsHeit 8 Keipreiacrate [10] nokasbisaioT o

“TECHO CBA3N MEXAY UX aKTUBM3aLIMEN 1 KONUHECTBOM aTMOCHepPHbIX 0Ca/IKOB.

» . BuiBoppt: :

1..ﬂeTaanblM U3yyeHnem prngIX ononsueu 06‘beMOM NpeBbILLAIoLLNM
10000 M3.npou30u1_e.qumxs CesepHom TﬂHb-LUaHe‘(QVMCKaFI BnaguHa u ee
ropHoe oGpamseHne) yCTaHOBMEHO, YTO OHW pacronoxexbl BAOMb y3KOW
npmonuueﬁnov‘i nonocbl CyGIMPOTHOTO MPOCTUPAHMS. Ocb AaHHOI
NONOCHI: asuMyT, NepreHANKyNapHa K 3TON NIMHWUKN U COCTaBNACT = 350°,

2. Ha ocHoBe reomopdonornueckux, GPS — usmepeHuin, a Take usyqeuueﬁ
MeXaHW3MOB O4aroB 3eMMEeTPACEHWA 'YCTAHOBMEHO, . YTO. Hanpasnexue,
cooTBeTcTBylolee = 350°, coBrnapaeT Cc HanpasneHuem Cur CXaTus,
Bbl3bIBaOLLUX 6nu3tuupomoe cokpatyeHue TsaHb-LLansa. ar

3. YcTaHOBNEHo, 4TO' OTCYTCTBYET . kakas-nMbo 4eTkas CBA3b Mexay
NOMOXeHUeM OrnonaHei u .anuueHTpoavcboHoabax 3emMneTpAceHui.

43°30" = o = i .
[ =2 \3
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'}‘ e oned
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‘Puc.2. PacrionoxeHns OrnonsHeil B uccneayemom pavione no [3] u

HeoTekToHMueckas cxema no [4]. Kpyxiv 6e3 3aNnMBKN — ONON3HU ApeBHero
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3anoweHus; 38e3novKA 6e3 3anMBKA — ONON3HW, NPOSBUBLUKECH B 2002 -
2006fT., C 3anMBKOii — KpyNHble 0non3Hu ¢ oGLémom Gonee 100000 m3.

1 — oTROXeHus naneosojickoro Bospacta (PZ); 2 — kaitHosoiickoro (Kz); 3
'~ rnaBHble pasnombi; 4 — caBUTM; 5 — HaABUMY; 6 — M3ONMHMK Naneo3oMcKoro

dyHAAMEHTa; 7 — NUHIM FEONOTNHECKUX Pa3pesos,

4. OnoN3sHW, NPOM3OLUEALLME B M3y4aeMoM pervione B 2002 r. u 2006 r. B
NPOCTPaHCTBE OTAENEHb! OT ONON3Helk, akTuBMpoBaBLUMXCA B:2004 r., kak
GyATo no mepuaunaHy 74,9° npoxoauT Kakas-To rpaHuua pasaena.

5. BbISIBNEHO, YTO KPYNHbIE ONON3HM, npouaome.qmue B CesepHoM TsHb-
lllaHe, npowsowny nocne WHTEHCUBHBLIX amoccbepﬂux ocam(oa n
nponaunucta B BECEHHWI 1 OCEHHUI nepuo.q
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COBPEMEHHBIE MPOBNEMbI MEXAHKM
' Beinyck copok wecToit (4), 2021 r.

YK 532.546

PA3HOCTHHE CXEMbI METOAA KPYI"IHbIX ‘IACTMI.I ﬂABbIﬂOBA nl'lﬂ
PACHETA l‘PﬂSEBbIX NABOAKOB

‘Iaqeﬁﬁaen'A.B., BuitbocyHos B.U.
Kbiprblacko-repMaHCKuii MUHCTUTYT NpUkNaaHoi HGOPMaTUKK,
Kbiprbiackuii rocygapcTBeHHbI yHuBepeutet um. M. Apabaesa

MpeanaraeTcs BbIMUCNUTENbBHLIA ANrOpuUTM MeToga KPYnHbIX 4acTuy
[asbigoBa Ans NPOrHOMPOBAHWUA AWUHAMUKM HABOAHEHWW, BbI3BAHHBIX
ceneBbiMM noTtokamu. B kayectBe MOAENbHOrO 'ypaBHEHMA AUHaAMUKU
HaBOAHEHWA ucnonb3yeTcs MexaHuKo-MaTeMaTuieckas mogaernb
amepukaHckux yyenbix P. Usepcona u P. [leHnuHrepa. '

Kmoveeble cnoea. HaBOAgHeHWA, MaremaTuyeckas mogenb, MeTof
KPYMHBIX YacTul [laBblaoBa, PasHOCTHbIE CXEMbI.

CYY TAWKbIHAAPBIHbIH 3CENTO8/e NABbLIAOBAYH YOH
BONYKYeneP bIKMACbIHbIH YEKTYY AUbIPMATIAPLI

Yeueiibaes A.B., BuitbocyHos B.U.
Kblprbis-repman KongoHMoo UHGOPMAaTUKK UHCTUTYTY,
W:ApaGaes atbiHaarsl Kbiprbia MamnekeTTuk yHuBepcuTeTH

Cyy TawkeiHAApAbIH arbiMAapblHBIH AUHAMUKAckiH GOXOMONAOLLTYPYY
yyyH [lasuifoBayH uYoH Genykuenep bIKMacblHbiH uYeKTyy aiibipManapbl
cyHywranat. Amepukanbik OkymywTtyynap P. MBepcoHgyH xaHa P.
AeHnuHrepavH MexaHuka-matemaTukanblk MOZENW Cyy TalKbiHAAPbIHBIH
AVHAMUKaCLIHbIH MOAENANK TEHAEMECK KaTapbl KONAoHynar.

Bawmanke! ce3dep: Cyy TalKbiHAApbIp, MaTeMaTuKkanbik MoAens,
AaBbinoBAyH HoH Genykyenep bIkMachl, CaHabIK ailbipmanap .
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THE LARGE-PARTICLE METHOD TO PREDICT THE DEBRIS-LADEN
: FLASH FLOODS

Checheibaev A., Biibosunov B. .
~.Kyrgyz-German Institute of Applied Informatics, - -
~ Kyrgyz State Univeristy named after |. Arabaev

The numerical algorithm of Davydov's Large-Particle: Method has been

.proposed to predict dynamics of debris-laden flash floods. The mechanical and

mathematical model of American scientists R. Iverson and R. Denlinger has

“been used as a model equatlon of the débris laden flash floods.

Keywords: the floods, mathematical model, Davydovs Large-Parttcle
Method, the difference: schemes

: Cenu M NaBOAKA ABNAIOTCS B FOPHBIX CTPaHax o.cu-lmu M3 OnacHbIX
npupomcux KaTacrpocbuqecmx npoueccos,  koTopbie NpeuMyLLECTBEHHO
MPOMCXOAAT B BECEHHee U NneTHee BpeMms roaa. B pesynbrate cxoga ceneii n

- NaBoOAKOB,  3artannuealoTcA - .AoMa, ABOpbl- W - capau XUnbix AOMOB,
. CENbCKOXO3ANCTBEHHbIE . Yroaus, ceneauw‘m . OTNOXEHUAMW  3anOSTHAITCA

NONUBHbLIE apbikn, BPEMEHHO NepeKpbIBalOTCS aBTOAOPOrU.

B cBA3N C 3TUM, ABAAETCA aKTyaNbHbIM paspaboTka ¥ TecTupoBaHue
hU3NKO-MaTeMaTU4ECKUX Mofeneil n paspaboTka KOMNbLIOTEPHLIX NPorpamm
ANS NPOrHO3NPOBaHWUSA CeneBbiX NPOLIECCOB, BOHMKAIOLWMX Ha' TeppuUTopun

- Keipreiackoii Pecny6nuku v apyrux ctpaH LieHTpanbHoin Asnn.

B paHHONM cTaThbe NnpeAnaraloTCA pasHOCTHbIe CXeMbl METOAa KPYMHbIX
yactuy [laBbigoBa AN pacyeTta AWHaMUKW rps3eBbiX NaBOAKOB Ha OCHOBE

NPUMEHEHNA MEXaHUKO-MaTeMaTUyeckon .. Moaenu, - NpeanoXeHHoW

W3BECTHBIMM AMEPUKAHCKUMW YyuveHbiMM — rugponorom P. MeepcoHom.

-reocpusunkom P. Jenunrepom. NpeanoxenHan P. MisepcoHom u P..[lenurrepom

MexaHuKko-maTemaTuyeckan . Mogenb ANs - NPOrHO3NPOBaHUA = AVHAMUKMA
ceneBblX NOTOKOB W HaBogHeHwii [1, 2, 6] npeanonaraeT, YTo cenk BeaeT cebs

KaK CMECb HbIOTOHOBCKOM MMAKOCTU WM  KYNOHOBCKUX TBEPABIX 4acTu,

B3aUMOAECTBYIOWMX MexXay coBoM.
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MaTeMaTuyeckasi MOAENb ANA paceTa AUHAMUKIA Ceneil u HaBOSHeHMil
COCTOMUT U3 YCPEAHEHHbIX no.-rnyﬁune CeneBoro noToka ypaBHEeHW ABIDKEHUS
CNNOLWHOI cpeabl. Mogens BbipaxaeT 3akoHbl COXpaHeHusa Maccbl U umnynbsca
NS CMECH KyNOHOBCKUX FPaHynupOBaHHLIX TBEPAbIX YaCTUL U HBIOTOHOBCKOI
BA3KOW Xugkoctn 6e3 cyuxecTEéHHoﬁ XKUAKOCTHOMN Typﬁynen'rﬂocm.

Martematuyeckas Mogent . AUMHAMUKA - PA3EBbIX  HaBOAHEHWW,
OnMUCLIBAEMbIX B pamKkaX Mexauuxo-uareuamqecxou Monenu P. Maepcona u P.
[eHnuHrepa, COCTONT ua cnenyioluux HEeMMHEiHbIX ypaBHEeHWi B qacmux
n_pouseo.quux nepBeoro nopﬂ.qxa.

oh ohv ‘ G el b

o ta =0, (1)

dhu , dhu® . dh na?)

= + o + w+——(gz h) gxh sf u-VuZ ¥ v?, ' (2)
s OQIOBTAN  X4HROONGY
By + +-—(gz h) gyh sf v uz-_l~v‘24._ reddhe

h(x,y) - rnyﬁmla cenesoro- novoka, u(x,y)— cocraBnsiowjas  CKOpocTu
ABWKEHNs nasoAka no ocu Ox, v(x,y) — COCTaBNAIOLLAA CKOPOCTU NOTOKA MO
ocu O0y; gx, gy, gz — KOMMOHEHTbI" YCKOpeHWsi cBOBOAHOMO nagexus; sy -
Ge3pasmepHbiit KoachuuMeHT TypByneHTHOro HanpsHKeHus. E
Metoa kpynHbix vactuy [3-5, 6 n pgp.l, paspaboTaHHbIn  KpYNHbIM

COBETCKUM 1 POCCHICKUM YueHbIM-chuankom KO.M. [lasbiioBbIM, CTan OaHUM 13
MOLYHBIX METOAOB COBPEMEHHOrO - BbIYUCIUTENBHOrO “3KCnepumeHTa, ¢
MOMOLLBIO  KOTOPOrO  PellaloTCa pasnuuyHble Hay4HO-TEXHUYECKMe 3anaum
MeXaHWKM1 CRNOLWHBLIX U CbiNy4ux cpeg, hUanKki Nnasmb u Ap.; Hapsay ¢ TaKuMm
LUMPOKO M3BECTHLIMU METOAaMK, -Kak MeTOA KOHEWHbIX SMEeMEHTOB U MeTod
KOHEYHbIX 06bemoB.

- [Ans pelweHns HenuHeNHOM cUCTeMBbI YPaBHEHUIA B YaCTHbIX NPON3BOAHLIX
(1)-(3) obnacte wuHTerpuposaHus s AeKapToBOW cucTeme  KoopawuHaT
‘NOKPLIBAGTCA HEMNOABINKHON B NPOCTPAHCTBE 3iANePOBOI CETKOM.

CornacHo knaccuyeckomy onucanmio AEVCTBUA METOAA KPYMHbIX qa’c'TMu,v

€ro anroputm 4ns paciennenus cuctemsl (1)-(3) cocrout U3 Tpex aTanos.
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Qinepos 3van. Ha AaHHOM 3Tane, aHanorMyHO OnUCaHuio MeToAa
KPYMHBIX YaCTUL|, NPUBEAEHHOMY B MOHOrpadui [5); none rmyGUHLIFPA3eBoro
naBoaKka MpUHUMaeTCs 3aMopo>kéHHsiM W M3MEHAKTCA NKLIb BEMNNYUHBI,
OTHOCALLMECA K memce B UENnoM. Tor.qa n3 ypaBHeHuu (1)-(3) wcxopHoM
cucTeMbl OTKVIAbIBaIOTCﬂ 'KOHBEKTUBHbIE qnenu Bupaxaeuue maremaruiecku

'C noMOLLbIO onepaTtopa AuBepreHuwn - -- cooTBeTcTBylowme addekram

nepemelLexus. U3 ypasHeHus HenpepbisHocTi (1) cneayeT, Yto none rnyGuHbl
cenesoro noTtoka 3samopoxeHo. [lanee, ucxogHas AauddepeHunanbHasn

‘cuctema (1) — (4) nepenuiueTca B Buae

oh e IDTE (g e ‘
‘a?*ia .h2)=gxh—sf'u' kv, @

a ‘ '.4 J * 3 v
_"2+;3;(gz hz) gy —sf v-vu +v2_ )}

 Annpokcumupys auddepeHunancHbie ypasHeHus (4) - (5) KoHeYHbIMU
pasHOCTAMM, NMONyYaeM siBHbIE Pa3HOCTHLIE CXeMbl NEPBOro NopsaKka TOYHOCTH

Mo BPeMEH! 1 BTOporo no npocrpaucmy(.qnﬂ AYenku ¢ agpecom (i, j) B MOMEHT

BpeMeHM t =t" Haalne BOM ane.
c MaRe K R R @y, ~ Wy (el

po i, -uy; 1 i+3] i-*—j i+ .j i z.j i 5
L At +3 2 IA et lgiamed | RIS

- (gx)i) hiy = Sp Uiy J(uij)Z + @)% T

Wyl | 1 hr"] ;hi,]+—1-(‘g1)!ji— 1Y 1h?j ;(gZ)U 1

L o Ay

- (97)11 i,j Sf vi] J(ut j) + (Vij)z B T (7)

| TaKVIM 06paaoM Ha aunepoeou aTane Mbl Haxo.qMM npoMex(yTquue
3HaveHUs ‘cKopocTet u, ¥ " vi j NS NOTOKOB BOABI, COAEPXKALLNX I'pﬂ3b
O, (gz) :

;u—. j- i+5)

PO : + - ®

uu_ull'*'h{j} ZAX

+Hgly Ky = - JQi)? + 2
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At U—' U—i‘ (.Dx)u 5 U*— U’*‘i’ (Ez)uj ¥ 2! (9)

2:Ay .

+(9y):, “hiy =Sy viy” ﬁ"i‘j)z + i)

mé ':maqeﬂun C ApobHbIMM MHAEKcamu, Hanpumep, (i.'+ %,j) OTHOCATCA K

ﬁu-— U+

npasbIM rpaHuLam 3iNepoBbIX sYeek U MoryT ObiTh. onpeaenetbl C NOMOLLLIO
cdopmyn nepeoro nopsaka TOYHOCTH. J8!
Narpawxes aran. Ha AaHHOM aTane Mbi BblMUCIIAEM 3¢¢e|crb| nepeHoca,
yuuTbiBaowme obmeH Mexay sdeikamu npu UX nNepectpoike Ha NPexHIow
anneposy ceTKy. 3fecb HaXoAATCA 3a BpeMA At «MOTOKU Maccu» AM™ yepes
rpaHnUbl 3itnepoBbix syeek. PakTu4eckun «noTOKaMI Maccu» B HameM cnyvae
CnyXaT noToku o6LeMOB rpsi3eBoii Boab! Yepe3s FpaHuLbl ,aunepoaux siYeek.
" PasHOCTHBIN aHanor ypasHeHuUs HepaspbiBHOCTH (1) MoxeT ObiThb. 3anucaH
' B CneayoLwem suae:

1L Ax - Ay = BT+ Ax AM" .. = AM™, +AM™ -, — p
Rt - Ax- Ay = iy Ax- Ay + O]y, AMy.:, + A, 4 AM;‘H__ (10) -

«MoTokM Macc» GyAyT CKanbkynupoBaHbl Ha nérpaﬂxceaom' atane ¢
NOMOLLBIO CRIEAYIOLLMX PA3HOCTHLIX (DOPMYN:
AM?—-E,] = (h?_i'l.) ' (ﬁ?-i-,j) ' Ay \ ‘At,

MMy, = (s ) s ) ay-ae, )
mw;j]_1 = (ko) (5, 0 A, |

AM® , = (h"

i]-i- 1) Ax At

ij+-) (@, ,j+

rae «I'IOTOKH MaCC» qepes rpaHuubi aunepoablx Aveek moryT ObiTb paCC‘-lMTaHbl

c HOMOI.leiO cbopmyn nepBoro» W BTOpOro nopAAKos Toquocru no
npocTpaHctay [5, 6 an] '

Mpusegem cnaqana opmynbl Nepeoro nopsaka TOYHOCTU ANA pacyeTa,
n
Hanpumep, AM? Ry ANA NPaBoi rpaHnLbl 3m1epoaou npmoyronbuou AYenKn,

Ecnm & + @y, ; > 0, Tou (u”+ut+1})/2 hH_j hi;.  (12)

36

‘BeﬂVN MH u

ECIWl u“-+ui+lj>0 Tou j—(u”+ui+1])/2 hH‘ j_hi+1j

.3amMeTuM, 4To Ans Bbl‘iMCneHMﬂ notokoB AM™ MOXHO TakoKe UCNonb3oBaTh
n cbopMynbl BTOpOro nopa.qxa TOUHOCTH.

Ecn" u“+u“_”>0 u ui+1/21—uu+( )i]= 2)+iL;—u>0. TO

-
% Y.:

Uy, HI=y n n. oy Mgty
H_J R h1+-j = by + =2, . (13)

R o s e ‘ T+
n n n - 2N n
Benm ity + 1,5 < 0 W12y = Wany— GDiery = Uvay — —L‘ <0,

W I j B, hiyz j*hiy

~ el B .
TO U 1. = Ujyqj— 4 i+—j hi+1} y A

2/ _ |
| HEBG MO | . ~'n
B cnyyae, ecm af; + u}‘+1,j,>0 M by = = iy +(ax)f ;=14 +

+UL

an .
-ﬁL——l< 0, To nonaraem, 4to AM™, =0,

i-&— 1
B AOHOﬂHeHMe OTMeTMM ‘-ITO BO:!MO)KHH u Apyrwe cnoco6u BbNMcneHMﬂ

ks hg_ 1; auTeKalou.me ua oco6eHHocreu nayqaeMblx TeueHmi,
2'

- 3aBUCALLINX OT PU3NKN U reomeTpun NOBEPXHOCT ey TeYeHus.

3aknouuTeNbHbIN 3Tan.
Ha paHHOM aTare HaXOAATCA OKOHYaTenbHble 3Ha4YeHus rnyGuHbl 1

. CKOpPOCTM :HAaBOAHEHNA Ha (PUKCUPOBaHHON 3iANIEePOBON ceTke B cnegyowmn

UTepaLMOHHbI MOMEHT BpemeHu t = t"*1 = t™ + At.
HoBble 3HayeHuWAa = rMyOuHbI = NOTOKa OMPEeAensAlTCA . CornacHo

-cnegyowjemy pa3Hocmo'My COOTHOLUEHUIO: .

AMT ~AM7! 1‘ +AM" -AMT , "
hn+1‘_ hn 5l b3l U5 b (14)
o Ax-Ay. el

OKOH'-laTeﬂbele 3Ha4YeHuA. cocraanmou.mx CKOpOCTVI BOAHOro . NOTOKa
BbIMUCNAOTCA B COOTBETCTBUU CO cneayowummn pasHOCTHbIMU dopmynamu:

h} ¥ ar-AM7 e o & B
-y Lf e Wi WY 3 LO ‘
urf . u[j hﬂ+1+hn+1 AxAy (15)

rae

Zz THy AM". AM?...;.'ja?—l,j — AM::—;-Jﬁ?'*'Lj + AMn 1.&'}11-1 AM

j l]+_ lj+1
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WY motaAM}P | '
+1 . L i
vlr,lj - Vij hﬂ+1 hﬂj“'l AxAy (1 6)

‘rae | :
Z,v, ‘AMl —-AMnx 17[_ 1j AM 1 17‘+1j+AM i 117?1_1 AM:;;‘”UH

HeprnHo JoKasaTb, YTO PasHOCTHbIe cxeMu (14) (15)mn (1 6) Bupax(aro-r
3aKOHbI COXpaHeHWUsi Macchl 1 umnynbca Ha (hUKCUPOBaHHOIA 31nepoBoi ceTke.
Ans 3TOTO BENUYMHBI, XapakTepusyloLme ‘husnKo-mexaHuyeckue ceoucraa
HaBoaHeHui (14), (15) u' (16), pasnaratoTcsi B pAf, Teunopa OTHOCUTENBHO
LIEHTpa 31inNepoBbiX AYeeK 1 NPOU3BOAATCS COOTBETCTBYIOWMUE anrebpanyeckue
MaHunynsauwmM. HetpyaHo nokasartb, YTO B uenom pa3sHOCTHbIE CXeMbl Me'rona
KPYMHBIX 4acTUL ABNAKTCA AMBepl'eHTHO Koncepeameubmu ' |

Tpa.quuwouno ucxopHas cucTema, ypasHeHuin (1) — (3) AOMNOMHAIOTCA

HauanbHBLIMN 1 FPAHUHHBIMY YCROBUSMM. B Haqanbnuu MOMEHT Bpemenvl
"aaAaloTca pacnpeneneuml rny6m-|u 7 cxopocreu Bom-loro noToKa: ¢ l'pﬂSbIO B
06nacTu UHTerpupoBaHus. MpaHUuHBIMM ycnoeumu MOTYT CRYXWTb YCOBUS
cB8060AHOr0 BTeKaHs (BbITEKaHWA) U YCNIOBUS HenpoTekaHus. Mopenuposaxue
TPaHWYHbIX YCNOBUIA B METOAE KPYNHbIX YacTUL OCYLLECTBNAETCA C NOMOLLLIO
- MeToanKN DUKTUBHBIX Aveek [3-5.u ap.l. -
- Takum oBpa3om, 3Has HayanbHbIe NapameTpbl HABOAHEHUA W PaHNYHbIe
ycrnoBsus Ha rpaHuuax obnactu MHTerpupoBaHus, ¢ NOMOLUbIO MPeAnoXKEHHOro
'BbIMMCIIUTENBHOrO anropuTMa MeTogaa Kbynglmacmu HaXOAATCA 3HaYeHus
(puanyeckux napameTpos BOAHOIO NOTOKa ANA KXKAOM0 cnenytomero MOMEHTa
epemeuu :

3ameTuM, YTO KaK 3TO MPUHATO B MeTofe prngix_ qat:mu,, »pe'weHue

CTaLMOHapHOW 3aAauu MOAENNPOBaHUS AMHAMMUKI HABOAHEHWIl HaXoauTCA B
pesynbTaTe AOCTWKEHWS NPOLIECCA YCTAHOBMNEHUS BO BPEMEHU WCXOAHOI
3ajjauu, NoCTaBeHHO| UCXOAHO B d)opme HecTauMoHapHoii NpobneMmbi.
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COBPEMEHHbBIE MPOBMEMBbI MEXAHMKMZ
Buinyck copok wectoit (4), 2021 r.

YOK517.9 + 532.5

HETKM KATMAPLOA CYIOKTYKTYH ArbIMbIH VI3W'II.|96119FY
MATEMATUKANBIK bIKMANAPbBI AT

Buii6ocyHos' A.W. )I(ycynﬁexoua2 C.T., CaguixoBa® H.A.
'H.Wcanos at. KMKTAY, 2CkpsbuH atbiHpars KYAY,
| ' SBanacarbiH atblHgarsi KYY

byn wmakanaga Peﬁuonbcryu XaHa [epTnepavH caHgapblHbIH 4OH
MaaHunepane 60p60pnyx Ky4Tep TanaacbiHAa KbiCbinyy4y xaHa KbiCblnboouy
CYIOKTYKTap = Y4yH ~ HaBbe-CTOKCTYH TEHAEMECHMH  CbI3biKTyy:  3Mec
acUMNTOTUKANbLIK Tangoo arkapbingbl, arbiMAbiH OKWOLWTYK napaMmeTpnepu
aHblKTanAbl, Herusru KyloHAapAbiH MojanapbiH MYHe3[ee YuYH : Cbi3bIKTyy
KaKbIHAATBINTaH CaHAbIK qurapunuturapbl KapanraH..

MATEMATUYECKUE METO[lbl UCCNEQOBAHUA TEYEHUA
XUAKOCTW B NOrPAHU4YHOM CJOE

Buﬁﬁocyﬁoh‘ AMN. ')Kycy'nﬁ'ekbaaz C.T., Canbikoaa"AH.A‘"
'KFYCTA um. H. UcaHosa, 2KHAY UM, Cxpnﬁuﬂa 3KHY um BanacarbiHa

B aaxHou pabote Bbll'lOJ'lHeH HeﬂMHeMHbIM acmnTomqecmu aHanums
ypaBHeHust HaBbe-CTokca AnA cxumaemou " Hecxumaemou )KMAKOCTeVI B none
LUEHTPanbHbIX CUN B rNaBHbIX 3HAYEHUAX 4ucen PeuHonbnca " l'epmepa

onpeAeneHbl napameTpbl HOAOGMR TeyeHun n NUHEeNHble onucaHbl
I"IpMGI'IH)KeHHbIe KOnnU4eCcTBEeHHbIe NPoN3BOAHbLIE.

MATHEMATICAL METHODS OF STUDY OF LIQUIDS
IN THE BORDER LAYER

Biybosunov' A., Zhusupbekova? S. , Sadykova® N
'KSUCTA named of N. Isanov, 2KNAU named of Scnabm
KSU named of Balasagyn
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~In this paper, a nonlinear asymptotic analysis of the Navier-Stokes
equation for compressible and non-compressible fluids in the field of central
forces in the major values of the Reynolds and Hertler numbers is performed,
flow similarity parameters are determined, and linear approxumate quantitative
denvatlves are described.

Witmex GeTTern CyloKTYKTyH arbiMbiHa GopGopayk KyuTep Taacup

STKEHANKTEH 'cylomxfy'u arbiMbIHAa Typykcyamx ~ OLLIOHAOA ane, 4YeTku
KkaTMapaa kapama - Kaplubl ainaHraH .crvauﬁduapn'ux Xe arbimMabiH
GarbiTbiHAArb! kow kytoHaap (Feptnepaut KyloHy) naiiga Gonor.
UeTkM KaTmap TeopusichiHa [epTNepauH KyIOHyHYH HerusuHae arbiMabiH
niimek GeTTery namuHapAblk arbiMAblH TypyKkcy3ayry KenremyH wusungee
cbyHAaMeHTaNp,blkxaHa HOH npuknaaapik Maalure 33. byn kybynyw arbiMapbiH
@3repylly MeHeH ap KaHgan _ruhpaannkansm TYSYNYWTOPAYH MWHHAE,
N3UNAGEHYH KbIMbIHTBIKTApPbl XaHbl Texu'onoruﬂnapnsl Tysyyae, MACTuH
runpowp6uuanapu YYYH KaHa yuvyyuy annaparrapnu nepcnexTMeAYY
nNpoeKTUpneeae KonaoHynar. ' '

Kbicbinyyuyy CYIOKTYK. y*iy'a.’ PeiiHonbACcTyH XaHa [epTnepauH 4OH
6UPOK KPUTUKANbIK (CblH) CaHAapbIHaH awnarad Gop6opayk YeTresuy Kyutep
TanaacblHAa KbiCbinyydy YeTKW KaTMapAa TONKyHAOONOPAYH ecyLUYHYH
CbI3bLIKTYY 3MeC dasackIH CYpeTTereH MaTeMaTMKanblK moaenu 'rysyn'reH. Byn
MoAenb epTnepanH KyloHyHyH ecyluyHe GarbiTranar. OLWEHTUN, Kbickiyyuy
MNaaLLkeK CYIOKTYK uiiMek 6eTTi arbin eTyycy kapanar. Meinu, X et GoloHua
acentenreHd, an amun Y Hdp‘Man'Goqua, Z TvwH koopawHatanapsl (XY )
TermsguruHe nepnexgukynspayy: GoncyH. - - TomoHnky - 6enrunoonopay

| )Kypryaoﬁya

x¢, y¢, z¢, U,U, UV, UW, pwUzP PP ULHI2, ppt- bINBAMABIK
BekTopriopy 6ackiM, Thirbi3ablk, AUHAMUKANbIK UNISLLKEKTUK KoathuLmneHT!,

TONYK SHTanNbNnA. .
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Bepunred wwrTe uveTku Katmapparbl TOSKYHAOONOP GeTTMH anAabiHKb
KbIPTHILBIHBIH L apanbirbiHaa ecylly kapanar. PefHonbACTYH caHbl Xoropy
fAen anbiHar R i Y 1 EEnO
Re=pwaL/y°°., alameYs 4 » wolt
GUPOK CbiH MaaHUNepuHeH alnanT, OLIOH > WYH Meﬁkuunuxﬁ'y
' TONKYHACONOPAYH ecyy aiiMarsiHaa arsim TypOyneHTyy ('rypyxcya) 6_9:1yn
Kanar. Tanaanbin anbiHraH koopanHaTa cuctemacbiHaa Hasbe — CrokeTyH
TeHAeMéch TemeHaeryye {x’caaunar::
pu Ou . Ou pwa_w 'Kpuv+. | A 1 a_P-=g2 i(#a_“)_l_

- 1-Kyox. = o . 0z 1-Ky 1-Ky 1-Kyox oy oy |
ov pKu® OP dhasowacn |

o~ ——=82[—~(]1——)+...]

g—v—+pv§v—+pw—+ +
ox oy .oz 1-Ky oy o oy

ou ow ow  ow OP 2[6 ow ]
._..__._+pp_+pw—+—-,—-=g —(ﬂ—-—)-*- ’

0z @ ¥y | .
pu OH _oH aﬂzsz[g_(

e NI A e

1 dpu_ v opw  Kv |
+——+ - =0
1-Ky &x oy L R o
| | , (1) |
MbIHAA CUCTEMaHbIH aKbIPKbl TEHAEMECH - HEPrUSHbIH TEHAEMECH FHTamNbNNS
apKbinyy Xaseinrai: H = CpT. |

,u)aH e o8 U’]

Byn xepae aHgaH apel myyenepay Tangoouy OnyTTyynapbl lKenTMtheT.
- TeMeHKY YeKTuk eTyynepay atkapyy GomkongoHoT

Re—>® Ge—>w,Ge =2Re’2 £/ ANINAEY
| alimak — ThiluKbl UN3BLIKEK IMEC arbiMAbIH TONKyHOAraH G'enyry;' aHbIH
-MYHe34yY KanblHAbIrbI: oo
Ay, > &~ 0O(g).

Il aiimak — yeTkn kaTMapAbIH: Hernaru Genyry, aHbIH MYHO34YY KanbiHabIrbl:
Ay2 ~ 8. '
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Ill aiimak — nnasLukek 6eTke XakbiH 6enyry MyHe3Ayy KanbiHAbIrb!;

Ays < d.
ArbIMABIH KbliiMBINbI Y4YH TeMeHKy Gaa Gepyy Tyypa 6onoT:
u~0(a/e), AP~O(xa%?, w~O(x'"2a3/¢) (3)

»Xannel yyypga arbiMabiH TONKyHaarad aﬁmaruﬂuu KanbiHgbIrbl “@” aHblH
Tyypacsl Az ~ O(c) ~ O(a), xaHa (1) yarynTyKCY3AyK TE@HAEMEeCUHUH
My4eriepYHYH YOHAYKTapbiHbiH TapTMOUH GapabGapnan TemeHKyHY anca Gonor.
a~c~O0(xb? 4)

MblHA@ «a», «b» XXaHa «C» - MyHe3ayY KanblHAbIK , Y3YHAYry XaHa Tyypach!
arbimasiH MenKuHayy Tonkyﬂnara Kytonﬁyy aﬁmarbmnai XaHa:eg2<a<c< b<
1. (2) v (3) kaTbiwTapb! KbliiMbIIABIH TEHAEMECUHUH KOHBEKTUBAYY XaHa
HEernary AuccunaTueayy My4enepyHyH Taptubun 6aanooro MymkyHAYK GepeT:

Sue - 5T O
o i - dh 223 -y - ‘w~(X(. 2 ;
2 - —— ~O(*b%) , 52 O(e/ib”) )
(5) TeH kepyHyn ‘Typi'aH.qaﬁ , KayaH KOHBEKUMSAHBIH XaHa AuccunaunsHbiH
i pae ' A ., au 82 azu
MexaHu3maepu Gapabap xaHa : —8x 3y 2

TonkyHparad anMakTbiH- yayunyry'(yaakrurbl-‘xce. y3apryycy) ‘ b» TapTubu

GotoHua TemeHKyre Gapabap:

' b~O(e¥%/535)<1 (6)
(1), (2) n (5) KkaTblwTapbl arbiMAbH TONKyHAAraH KyloHAyYy avimak (lll) yuyH
MYHe34yy YeHemaepu: '

Ax ~ O(b )~ O(e/x)¥, Ay~Az~0(a)~O0(c)~ O */x ')
TY30©H-Ty3 OMroH GeTuHe XakbiH XairalukaH, arsim pyHKUMANAPbIHbIH TOMOHKY
e3repmenepay XaHa acuMnToTUkanbik KeHenyynepay Kuprusyy:

x=(e 35 /3¢ 3/5)‘)(3‘ y= (€ 615/ 3¢ 1’5)Y3'; z=(c 65/ 1/5)23'

U= ("% B)ugt..., v=x BEBVs+..., w=x BeBwa+ AP =

Bod o vt 1 O TR e G i
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28 -0

- 2-cyp. Y KylOHAYK MOAA YYYH U

biNAAMAbIrbIHBIH Npodunu

1235
A=165

Ae68

v

- 3-CypoT. BUpKUHYK, IKUHYM XaHa

yuyHUYy MOAa y4yH:
V npodunivHuH binaamAabIrs!

A=165

i

4-cyp. BMpuHuK, akuHYM xcaﬁaeyuynqy moaa yuyH W npounuHuH singamgbirs!
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COBPEMEHHBIE ‘nPOBJ'IEMbI MEXAHWUKU
Boinyck cOpeK wecroit (4), goz1 r.

V/IK 004.896 T i i
WCCNEQOBAHUE CENEBbIX MOTOKOB Y3rEHCKOIO PA“OHAA

KbIPFbI3CTAHA C IPUMEHEHUEM M'YC TEXHONOMMK. -

WamGeranues T. Y., OposoGekosa A.K. . -
KIYCTA um. H. AcaHoBa

B aaHHoi cTaTbe paccmatpusaercs npumexeHue MC TexHonorwit ans
uccnefoBaHnsA CeneBbiX NOTOKOB Ha TeppUTOpUM YareHckoro paitoHa, OLickon
obnacTi, KoTopbie NO3BONAIOT CO3AaTh EANHOE ONTUMANBLHO OpraHU3oBaHHoe
WHOPMALIMOKHOE MPOCTPaHCTBO' peroHa. ONUCLIBAOTCA MECTOMNOIOXKEHKe,
COCTOsIHWE CeneBbiX MOTOKOB W ucronb3osaHue ArcGIS ana oumdposku
cenesbiX MOTOKOB. . o - 2 ol

KnioueBble crnoBa: ceneBoii NOTOK, PUCK, KapTa, CTUXUAHbIE 6eacTeus,

ouudpoBka, NPorHosupoBaHue.

FMC-TEXHONOIUANAPABI KONAOHYN KbIPIbI3CTAHALIH ©3reH
PAMOHYHAAFLI CENATrbIMQAPLIH U3Ungee

- llamGeranues T.M., Opoioﬁexoaa AK.
H.UcaHoea atbiaarsl KMKTAY

Byn makanaga Ow obnycywyH ©areH paiioHyHyH aiimMarbiHaarbl cen
arsiHapinapsiH u3unaee yuyx MC TeXHonomanapbmy K(y)nnonyy Kapgﬂa'r, 6yn
aiiMaKTbiH GUPAVKTYY ONTUManAyy yioluynrax MaanbiMaT MeiKuHAMMMH TY3YYre
MYMKYHAYK Gepet. Cen arbiHaapbiHbii XaifralwkaH XepuH, aGanbiH KaHa
ArcGISTv cenaepay CaHapunTeWTUPYY YuyH KONIOHYYHY CypeTTENT

BawTanksl cesgep: cen, ko .
caHapunTewwTupyy, 6omkongoo. PKYHYY, KkapTa, Taburbiii KblpcbiKTap,

RESEARCH OF MUDSTRESS FLOW IN T
HE UZGE OF
KYRGYZSTAN USING GIS TECHN_OLOG'I‘E[S)ISTRK:T

Shambetaliey T Ch., Oroz
[. Ch,, obekova A.
KSUCTA n.a. N. Isanoy -

This article discusses the use of G|S t i
: €0 echnologies WS
in the territory of the Uzgen district of the oshogeg_iof:r ‘:’t;‘eic;tzcljlz V?If ::euacifil:g &
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single optimally organized information space of the region. Describes the

~location, condition of mudflows, and using ArcGIS to digitize mudfiows.

Key words: Mudflows, risk, map, natural disasters, digitization, forecasting.

. BsepgeHnue. KbiproiactaH Kak ropHas cTpaHa ocobo nogsepXeHa
MHOrOYMCIEHHBIM CTUXWiiHBIM GeacTBUAM NpUPOAHOro xapaktepa. U3 70 suaos
pacnpoCTPaHeHHbIX B ‘MUPE ONacHbIX NPUPOAHBLIX NPOLECCOB U SABMEHWA,
HaHOCALLUX 3HAYUTENbHbIR ywepO HaceneHuio, X03sNCTBEeHHON AeATENbHOCTH

u nHdppacTpykType, 6onee 20 NPOSBSIOTCA HAa TEPPUTOPUM pecnyBrinku.

-~ Cenb (cenesbiit NoToK) — GypHbii rpssesbId U rpsisekaMeHHblii MOTOK,

COCTOALUMIA W3 CMecu BoAbl U OONOMKOB rOpHbIX MOPOA, BHE3anHo
_ BO3HUKaloLLWii B 6acceiiHax HeBonbLUKX ropHLIX PeK. XapakTepusyeTca pe3kum
NOALEMOM, YPOBHS- BOAbI, BOMHOBLIM ABIKEHUEM, KDPATKOBPEMEHHOCTHIO
‘AeicTBUS (B.CpeiHeM OT OAHOrO A0 rpex 4acos), 3Ha4UTemNbHbIM SPO3UOHHO-
- @KKyMYNATUBHBIM Pa3pyLUNTENbHbIM acpcbekTom. Cenv 1 NnaBoaKn, BBUAY CBOEH
MICKITIOYMTENBHOI PacnpoCTPAHEHHOCTU U HacToThl, @ Takke no HaHOCUMOMY
CymmapHOMy yuiepby HaxoaaTcs Ha nepabu mMecTe cpeau Apyrux OnacHbIX

npupoAHbIX npouecco.. Moyt BeA Tepputopus pecnybnuku HaxoguTcs NoA
aba,ueﬁm‘auem cenesbix notTokoB. B KP HacuuTbiBaeTca 3103 cenesbix pex. W3
obLiero uucna M3BECTHbIX Cry4aes ceneit okono 80 % npUXOAWUTCA Ha
nusHesble. MoBTOPAEMOCTbL Takux cenei mMoxet ObiTb B omenbuux pavoHax

‘@XerogHoii. ViameHeHune Knumarta — HeoCnopuMbli hakT Ans KblpreiscraHa.

Owckan o6nacTs

cwrae

e

Puc. 1. Kapra paiioHupoBaHus Kelpreiactaxa.
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B panHon pabore paccmarpuaaoorcﬂ cenesble noTOKM Ysrencxoro
paitora Ouickoit obnacTy. MNnowanb YarecKkoro paiiona pasHa 3431 kM2, uTo
cocrasnset 11,8% nnowaau obnactn. YCneHHOCTb Hacenenns cocTasnser
‘19'3,8? Thic. yenosek — 16,5% Hacenewus paitoHa. CpeaHsasi: NMOTHOCTb
HaceneHus paiioHa 56,5 yenosek Ha 1 kM2. —e ™

. PaiioH OXBaTbiBaeT Oro-3anagHbie ckrnoHsl depraHckoro xpebra, ¢ tora
OrpaHu4MBaeTCA Y3reHckum - XpebTom Axapemuka: Aabilsesa, C 3anapa
'PaBHUHHOW YacTblo depraHckoi BnaguHbl, coBnanas ‘¢ YareH-Kypiabekoin
- paBHUHOIA. BOnbLUYIO YaCTL TEPPUTOPUN 3aHUMAIOT FrOPHbIE U NPeAropHbIe 30Hb
— 88%, a fonuHHble — 12%. Ha Tepputopun pacnonoxeHbl 99 HaceneHHbIx
NyHKTa, OTHOCcAWMXCcA K 18 aiibini keHewam: Ak-[hkapckuit (4 HaceneHHbIX
nyHkta), Baw-feGexckuit (4), Oowu-Bynakckwii (10), [Ixannak-Tawekuit (7),
: nxunamuucmﬁ (6), 3aprepckuii (7), Nitpu-Cyyckuii (), XKasbiHckuit (4), Kapa-
‘Tawckuin (5), Kapoonckuit (4), Kengiokckuin (2), Keiabin-Okrsa6pbekun (9),
Kbisbin-Toockuit (5), Kypwabekuit (6. JieHuHckuin) (3), Mbipaa-AkeHckuin (8),
Canam-Anukckuit (7), Tept-Kensckuii (5), AnTbiH-Bynakckuit (2). PaitloHHbIM
LIEHTPOM SIBNAETCA I. Y3reH. - A k

Knumat paiioHa pesko KOHTUHEHTanNbHbIN, NETO XapKoe, 3uMa YMEpeHHO
XOnofHas, CHeXHbIA MOKPOB 3HauYMTENbHbIA. CpeaHss TemnepaTtypa BO3ayxa
fHBaps B YsreH-Kypwa6Gckoit BnaguHe -3,20C, B wione +23,60C, B ropax B
sxsape —100C, B uione +150C. CpegHeronosas Temneparypa sosgyxa 110C.
Tenneii nepuog rona 210-235 pHeli. CpegHerofoBas cymma ocagkos — 350-
600 mm, Ha cknoHax deprarckoro xpebra — 900 Mm.

OCHOBHbIMK  BOAHBIMM apTepuﬂMvi asnswTcA pekn Kapa-[apbs
(737m3/cex), Accwl (410m3/cek) u Kypwab (198m3/cek), Bnapaowue B
AHawxaHckoe BoAoxpaHunuile obbemom 75 MnH. M3,

Paiton Gorar paanugnumu'npupo.quumu pecypcamu. 3ecb pacnonoxeH
KpynHedwmnin B CpeaHelt A3un YareHckuit yronbHbii GacceliH, B HGacceiiHe

cebiwe 30 MmecropoxaeHuit. 3To umeeTcs MEecTopoxaeHue noaenovHbIX

a8

_kamHeii Xannak-Taw, Kypwa6), cyrnuika (Mbipaa-Ake), runca, MUHepasbHbIX

soa (Kapa-Llopo), neveGHbie rpssu (Ybimbair).

Ha Tepputopuun. YareHckoro paitoHa nnowagsio 2297 kM2 — 88% 3aHATO
rOpHbIMK coopyxeHuamu, a 12% npeacrasneHbl gonuHamu. KoadduumeHt
ropucTocT paseH 13,6, uTo CBMAETENbCTBYET O 3aMETHOM 3Ha4YeHUN SHepruu

- penbeda 1 BO3MOXHOCTU PasBUTUA CKIOHOBbIX Npoleccos. CeTb MOHUTOPUHIa

PErucTpUpYyIoLLas onacHble M3MEHeH!s, NPOUCXoAALLUE B NPUPOLHONA cpeae U
npeaHa3HauYeHHbie ANs NoNyYeHUA NPOrHOCTUMECKON MHAOPMALIMK COCTOUT U3
17 Touek, NYHKTOB 1 NocToB HabnioaeHnn. '

B uensix nnowaaHoi oueHxh NPOrHo3upyeMbIX CTUxuitHbix 6eacTeunii Ans
uccneayemoro aagMUHUCTPaTUBHOTO paiioHa kapTorpaduieckn BbiaeneHsl Ans
oXuaaeMblX CeNcMUYecKux, cene-naBoAKOBbLIX, NABUHHBLIX W ONOM3HEeBbIX
MPOLIECCOB U ABMEHUI HDKeCNeayoLne 30HbI ONacHOCTH:

Ha kapre-cxeme (puc. 2) NporHosa cenesoi onacHocT 7% nnowaau
paiioHa OTHECEHbl K 4YeTBepToN CTeneHn CeneonacHocTM C BO3MOXHBIM
nposienexnem ceneit Ao 10 m%/cek 1 3aHMmaloT MexXaypeybe 3eprep — [oHy3 -
Too - Tyk— Cyy, Kapa — [lapbs ~Kénbatok u 8 Gacceiive p.lLop — Cyy. 46%
nnowaamu paﬁoua OTHECEeHbl K TpeTei crenéHm cenesol onacHocTu ¢
BO3MOXHbBIM npoaaneHMeM ceneii ¢ pacxogom ot 10 go 100M3/ce|< v 3aHuMa|or
nonvmbl peK 3eprep, ,Eloarys-Too 3MH,naH - Cyy ¢ npmoxamu M no

nesoBepexbio p. Acchl. 21% nnowaau painoHa OTHECEHb! Ko BTOPOW CTeneHu
cenesol. ONAacHOCTK - C BO3MOXHbIM NPORBNEHNEemM ceneit pacxogom OT

100m%/cex .M 3aHMMAlOT BEpxoBbe U CpejHee TeueHue p, YaHrer M

nesoBepexHbie nputoku p. Acckl. Ha 26% nnowaau palioHa cenesble NOTOKK

_OTCYTCTBYIOT. 370 Y3areH — Kypwabckas paBHUHa.

. Ha kapTte-cxeme (puc. 2) npuseAeHbi NPOrHO3bl BO3MOXHOW aKTusu3auum

.ceneii, naBoAKoB 1 GeperoBoii 3po3nK, KOTOPbIE OXBaTbLIBAIOT TEPPUTOPUN BCEX

alibin KeHewwew u r. YareH, npencraanaroT yrpo3y 42 HaceneHHbiM NyHKTam u
coepuHsaoWen ux nHdpacTpyKTypbl. DBonblue BCEro OnacHbIX Y4acTkoB
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BO37ENCTBISA ceneil, naBoakos i Geperosoit 3po3ik OTHOCUTCA K 3eprepckomy
n Canam-AnuKcKoMy aiibin &kMétam. | L a
Cenesble NOTOKN B OCHOBHOM pa3BuTbl Mo nesobepexbio pekv FAcchl, rae
' KOHYCbl BLIHOCA 3HauMTENbHbIE NO MOLUHOCTY 1 NNOLLaAK, nHoraa obpasyiowyne
npearopHbie  wneidbl, NPeACTaBNAKT ONacHOCTb XUTenaM cen wu
 cenbxosyroabsam. W13 30H cenesoii yrpo3bl )UTenu otceneHbl. Cenessle noToku
o6pasytotcs no Geperam p. KypluaG B H130BbE U NO NPABOOEPEXDIO P Accbl.

Puq 2. Kapra-cxema NPOrHO3NUPOBaHNA Ype3BblvaiiHbIX CUTYaLWA Ha ;
Teppmppuu YareHckoro paiioHa (cenu, nasogku, 6eperosas 3po3uns)

MasogkoBble -Boabl no Geperam pek Kapa-fapbs, Accei, Kypluab
 NPUHOCAT GOMblIOA MaTepuanbHblit ywep6 He Tombko paiioHy, HO M
pecny6nuke. Mocne BBoAa AHAVKAHCKOrO BOAOXPAHUMNLIA PYCHIOBLIE YACTH
ykasaHHbIX pek Havanu NoAHMMATLCS U3-3a HaKOMNEHNA BanyHHO-ranuYHINKOB,
a Onuanexalwme Huskve Teppachl, OKA3anNMCh HWKE MOWMEHHBIX 4acTew,
NO3TOMy CO3AaNach yrposa paspyLLEHNs XUNbiX 4OMOB BO MHOFUX HACENEHHBIX
'MYHKTaX, PacnonoXeHHbIX BAONb pycen pek. [ns 3aWNTLI HAaceNeHNs :aTUX cen
NPOAOIKAGTCA  CTPOUTENBCTBO!  3AWMTHLIX  AamB, ~ KoTOpble.  Taloke
paspyluatoten, Tpebyertcs ux BOCCTaHOBNEHUE. ’ '
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BoctouHass uvactb cena Kypwab ewe Ao BBoAaa B 3Kcnsyarauuio
AHaMKaHCKOe BOAOXpaHUnuLLe noaBepranock NOATOMNSIEHUIO 3a CYeT nogbema

‘l.ypoaﬂe.ﬁ rpyHToBbIX BoA. OAHOW M3 npuumH 3abonaynmBaHuA yvyacTka, kpome

NoTepuiBOABLI U3 OPOCUTENBHOI CUCTEMBI U (hUNbTPaLMKM BoAbl C py4bs Lopcyy,
No-BUANMOMY, ABNSIETCS NOANOP TPYHTOBLIX BO/ MOMOTHOM ABTOMOOWILHOM
poporu Ow — Y3areH, 3a BpeMs CyLLeCTBOBaHWUA KOTOPOi B 30He M30bLITOYHOrO
yBNaXHEHUS NPOUCXOAWIIO NOCTENeHHas Npocajaka rpyHTO.. Ha Tepputopusix

MHOTMX HaceneHHbIX NyHKTOB, pacnosnoxeHHbIX BAOML pycen pek ficcwl, Kapa-
[apbs n Kypwab HabniopaeTtcs noabeM ypoBHA rpyHTOBLIX BOA Nocrne BBoAa B
JKCnnyaTaumio AHAWKaHCKOro BoAOXpaHunmLa.

. Uensmn . reouH(OpPMaLMOHHOrO - MPOrHO3UPOBaHWUA  ABNRIOTCSH
cBOeBpeMeHHoe OGHapyXeHne KatacTpouyeckux NpoLeccoB B MPUPOAHON
cpege . M. paspaGoTka  cneuuanbHbiXx  pekomeHpauwi.  Cuctemb

_MPOTHO3MPOBAHWA [OMKHLI CBOEBPEMEHHO He ToNbko OoOHapyxuBaTb u
_npepynpexaaTh HaceneHue o NPUPOAHbIX KaTacTpodax, Ho U NO BO3MOXHOCTH
_MpeaoTBpalaTh . UX,  MUHUMU3NPOBaTL yliepObl. PakKTOpPOB, OT  KOTOPbIX

3aBUCUT TOHHOCTb - NPOrHO3MpoBaHuA. - NPUPOAHbBIX Ka'raCTpod), A0CTaTO4HO

'MHOFO, ¥ Y4eCTb WX BCEX OAHOBPEMEHHO NpaKTUYecku HeBO3MOXHO. OaHako

MUMEHHO . Hey4TeHHble: chakTopbl - 3a4acTylo MPUBOAAT K- HeripasunbHOMY
nporHosy. HauGonee: cylwecTBeHHbl C -TOYKM 3PEHUA. MPOTHO3UPOBAHUA

‘cnegyolume (akTopbl: — NPUUYMHBI BOSHUKHOBEHUS NPUPOAHBIX katacTpod, —
CBOWCTBa W napameTpbi CPefbl MOAENMPOBaHUS NPUPOAHBIX ABNEHUA, —

Bronoruyeckme - - MHAUKATOPbI - UX. - - NPEABECTHUKOB, . — 0coBeHHOCTH

_Treorpachueckoro MomoXeHnss 1 penbeda McCneayemoin  TeppuTopuu.

FeouHdOopMaLMOHHOe  NPOrHO3MpoBaHue NpUPOAHLIX - KatacTpod - MOXeT

‘BKNio4aTh B cebs 4eTbipe OCHOBHbIX rpynnbl 3agau [1].:

. .. 1) c6op, obpaboTka ¥ aHanus nepBU4HON MHGopMaLun 06 UCTOUHMKAX

NPUPOAHOI. KaTacTpodbl, B pedynbTaTe Yero CO3AaoTCA: 6a3bl AaHHBIX U

3HaHWI, ucnonbayemble Ans AanbHe!LLero Hakonnexns u 0606LeHunn gaHHbIX

0 NPUPOAHOI KaTacTpode;
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2) AMHamMuyeckoe MoAenupoBaHne NPMpoAHLIX karacTpod — Ha AaHHOM
aTane npeanonaraetcs paspaBoTka - MoAenei ' passuUThA - NPUPOAHOIA
katacTpogsl Ha OCHOBE COBpeMeHHbIX YWCTNEHHBIX W  MaTeMaTUYEeCKuX
METOoA0B;’ ' '

3) onepaTtuBHoe reonHMOPMaLMOHHOE MPOrHo3upoBaHue NPUPOAHBIX
KaTacTpod ¢ UCToNs30BaHNeM paspaboTaHHbix Moaenei; O N

4) oleHKa pUCKOB, CBRA3aHHbIX C Pa3BUTHEM M pacrnpocTpaHeHWeMm
NPUPOAHLIX KaTacTpod 1 BeipaboTka pekoMeHaaLmin No ux npenynpexqqeumo

K ogHoMmMy u3 nepuoauyeckux, HO ypessblyaiHO aKTWBHbIX BULOB
AEATEeNbHOCTU FOPHBIX PeK OTHOCUTCA CeneBble MaBoaKy, KOTOpble B CUIbHOI
- cTeneHn npeoBpasyioT A0NMHbI, CO3AaI0T MHOXECTBO HOBbIX ChOpM penseda.

Cenb npepacraensieT oGOl  KpaTKOBPEMEHHbIi NABOAKOBLIA UMK
'MPOPLIBHOV BOAHLIA MOTOK C BLICOKUM COAEPXKAHUEM rpsi3eKaMeHHOro
MaTepuasna Ha ropHbIX peKax, COCTOALLMX U3 MONYXUAKNX TPsi3eKaMeHHbIX Mace

W oBnajalomMx KonoccanbHo W Pa3pyLUUTEribHOW cunoi. TpuumHbI 1X

BO3HUKHOBEHUS - MHTEHCUBHbLIE W' NPOACIKUTENbHBIE NUBHYU, BypHoe TasHue
CHera 1 nbpa B ropax, NPopbIBLI fieAHNKOBLIX 03ep.. B pesynstarte npopbiBa
fiepembiUky -3anpyaHOro os3epa WNK  NepeHachieHns Bnaroi rpyHTa’ B
BEPX0BbAX pekn 06pasyeTcs noTok, B KOTOPLIA N0 Mepe ero NPOABMKEHUs BHU3
no AONMHE ‘BOBNEKaeTcA CMbiBaeMblii mMaTtepuan. [lpouecc pasBﬁBéeTCﬂ
‘NaBUHOOBPA3HO, COTHN ThICAY KyGUMECKUX METPOB NyNbbl U 06NIOMKOB FOPHBIX

nopoa -’ NpeacTasBnsioT peanbHylo onacHoCTb, W Aaxe cene 3alWUTHbIE

COOPYXEHUS He BCeraa BLINONHAIOT yASPKUBAIOLLYIO 1 OTBOASLLYIO (DyHKLI.
Hepeaxko ohu BbisbiBaloT kaTtacTpoduueckue nocneacTsus u npegcraanmoT
GonbLuyo onacHOCTL ANs HaceneHus FOpHbIX panoHos [1]. -

Ecnu gons TBepaoro MaTtepuana B 0bblYHbIX patoHax cocTasnseT okono
1 % obbema noToka, B cenésbiX NOTOKax oHa AoxoauT go 50-60 % n GonbLue,
rpAsekameHHan macca HepeaKo UCHUCTAIOTCS MUMNMOHaMK ky6omeTtpos. Cenu
0ObI4YHO ‘BO3HMKAIOT NO pycnam HeGosibLIMX PEK U CyXux mnoros, ‘UMeIoLmX
KpyToe nageHue, 3a cHeT NpopbiBa NeaHUKOBLIX MANOTUHHLIX 03ep U 'T.A.-
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BonbLuyio YacTb YpesBbivaiiHbiIX CUTYaLMiA B CTPaHe COCTaBMSAIOT Takue,
copmMUpoBaH1e KOTOPLIX 3aBUCUT OT SKCTPEMASIbHBIX KITMMaTUHECKNX ABMEHN:

- cenu, NaBoAKW, -OrMonN3HK, NaBuHbl, NUBHEBbLIE AOXKAW, yparaHHbiii BeTep, rpag,
‘cHeronag. lpupoaHble npouecchl HOCAT Ce30HHbLIN xapakrep. Hanpumep, B

3UMHe-BEeCeHHMUiA Nnepuoa npesanmpyiot NaBnHbI; BECHON HAYUMHAIOTCA Cenm U
naBogku; Bnxe K nety. akTMBM3MPYIOTCA OnonsHu. BHyTpurogosoi xofd, B

“Lenom, Ans Ype3sblyaiHbiX CuUTyauuii, Bo 'MHOrOM :OnpeaensaeTca pPexmMom

ocagkoB. Mpuuem, B Gonbliei cTeneHn OH onpegenseTcs He U3MEHEHUeM
CpefHVX 3Ha4YeHWil, KOTOpble MEHSIOTCA CPaBHUTENIbHO MEeAneHHo, a
W3MEHEHWEM KONMYeCTBa 3KCTPeManbHbIX 3Ha4YeHWA.

[ns OUeHKM nNPOrHo3a 4acTOTbi Ype3BblHalHbIX CUTYaLUA MOXHO
MCnoNb30BaTh MaTeMaTUYeckuit annapar, ,ocuoaauusm Ha paccMOTPEHUn ux
pacnpepeneHus Bo BpemeHW. YpessbluaiHas CUTyauus npeacrasnaeTca B
BUAE NoToKa cry4aiHbiX: coﬁumu obnapaioiLero cneaylownuMn caouc-raamu

-opp.uHapHoch " s nocTaTquo Manblii  NPOMEXYTOK apemerm
npoucxomn‘ He Gonee ogHON qpesauqauuou cuTyaumm;

-orcchraue nocneneucram - nocne oqepep.Hon qpesauqauﬂou

‘chyauuu ux - ‘-IaCTOTa He M3MeHﬂeTCﬂ XOTFI pasyMeeTca, Mepbl no
'npenynpexq:eﬂmo '~lpe3BbI\laMHb|X cm'yauuu M CHM)KeHIMO X nocneacTewun
'npuuuma&o*rca nocne Ka)KCLOIﬁ LIpeEIBI:»I“laMHOM cutyauunu. OAHaKO aTo ﬂBﬂﬁeTCﬂ

COCTaBHOM 4acTblo ycnoavm ux peanusauun (caoeoﬁpasuuuu «npaaunamu
Ml'pbl») | S i e i

'CTaLIVIOHapHOCTb' ~ vyacroTa ‘ypesBblyaiiHON CcuUTyauun SBNAETCA
NOCTOSIHHOI Ha HEKOTOPOM MHTEpBane (Xom Gl opuH rop).

Mpwu BBINOMHEHUN  3TUX ycnosuu MOTOK upeaabmauuux cuTyauum
ABNAETCA npocreuumm nyaccouoacmm Aﬂﬂ Koroporo cnyqauuoe Yucno
upessuQanglx cvn'yauvm npoucxomumx B TeueHue BpeMern At
pacnpep,eneno no 3akoHy lNyaccoHa: :

P(k) ——-e "
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rae, m - vacrota (cpegHee 4MCno ypesBbluaiHbIX CUTYyaLuii 3a
| @HUYHBIN 1 JOCTAaTOYHO Manblii MHTEPBAN BPEMEHN); |

k — KOHKPETHOE KONMYECTBO Ype3BLIanHbIX cuTyaumit. ECTECTBEHHO, 4TO
'B. YCNOBMAX W3MEHSIOWErocs Knumara BsenutuHa m 6yper 3aBuUCeTb OT
BpemeHn, T.e. m = f(t). - e 1 in NHHESOBE

[ins akcTpanonsAuuy npeanonaraeTcs, YTo B Te4eHue rona BEenMYMHa m
ByneT noctosHHO, a Ans GonblUMX WHTEPBanoB UCMONb3OBaHO nuHeinHoe

npUBnWKeHNe 3aBUCHMOCTY OT BPEMEHU.

1995
w—— CpefHee 3a 1995-2015
| [— 2015

S Oyenxa wa 2025r.

2 = v v +
* % % R ¥ % 8 R. ¥ R R T H R g 2 R 2 g B2 R

-

Puc 3. UsmeneHue pacnpeaeneHis BEPOATHOCTU Cenei U Nasogkos.

| I'MC-aTa Texuonormu nossonser peuJaTb 3ana~m | auanuaav 7
:Monenupoeaunﬂ TaKux nanermu kak Karacrpocbu CTMXMMHbIe 6encmun n
aBapuu Ha npennpuﬂmax I'VIC MOXHO onpefenuTL kak cucremy cbopa,
obpaboTky, rp_aquecxor,o npeacTaBneHns ,(auayanviaaﬁuu) u '.aHanusa
nchrpquTBeHHo-pacnp_eAeneHlex AaHHBIX. v‘ | | S

FeouHdopmaumontble cuctemsl (MUC) - MHoroq)kauuoHaﬁbuue
cpeacTea aHanusa CBEACHHbIX . BOEAUHO Taﬁnuqnux Texcroéuik M
KapTorpaqmqecmx AaHHbIX 6u3Heca nemorpaq)mecxou CT&TMCTVNGCKOVI
3eMenbHOW, Mynuuunanbnou ap.pecuou n gpyrou uncbopmauun

ArcGIS 9 - CeMeMCTBO NPorpammHbIX npoAykToB HOBOrO noxonenml
PaapaGOTaHo xomnanuevl ESRI, NPUIHAHHBIM nuaepoM B cospaHum
NPOABMKEHUN BeayLLnX I‘eouchopmauuonubux CMCTeM C Y4€TOM nepesoBbIX
TeHASHUMIA Pa3BUTUA UHDOPMALMOHHBIX TEXHOMOMI 1 pacTywux TpeboBaHui
MHOFOYUCTIEHHBIX  NONb3oBaTeneéil. I‘lnéi'd)opma ArcGIS 9 saBnsercs
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_onTUManbHLIM peleHnem Ansa nocTpoeHun koprnopatueHoi MC, hyHaamenTa

WHPOPMALIMOHHOW  cUCTeMbl  3(D(EKTUBHOMO  YNPaBReHWs  KPYMHbIMK
rocyAapCTBEHHbIMU U KOMMEPYECKUMU OpraHn3aLuaMu. .
ArcGIS 9 noctpoeHa Ha OCHOBE CTaHAAPTOB KOMMbIOTEPHOW OTpacny,

BKnovan .obwekTHylo apxutektypy COM, .NET, Java, XML, SOAP, uto
_obecneynBaeT  noadepxky  OOLENPUHATHIX  CTaHAapToB, - FMGKOCTH
~NpeanaraembiX  PeLIeHW,  WMPOKUE  BOMOXHOCTM — B3aMMOAENCTBUS.

dyHpameHTanbHan apxutektypa ArcGIS ‘9 obecneunsaer ee ucnosnb3osaHue

BO MHOMMX NpuUKnapHbix cepax 1 Ha pasHbiX YPOBHSAX opraHusauum paboTsi:
'Ha nepcoHanbHbIX KOMNbIOTepax, Ha cepeepax, Yepes Web, unu 8 «nonesbix»

yCnoBuAX.
MpunoxeHxue ArcCatang NOMOXET CTPYKTYpPUPOBaTh U YNpaBnaTe BCEMM
paHHeiMu Bawein MMC. OHO npepocTaBnsieT . UHCTPYMEHTbI ANA noucka u

'NpOCMOTpa reorpauyeckux AaHHbIX, CO3AAHUA U NPOCMOTPa METaAaHHBIX,

6biCTpOro iNpocMoTpa NioBoro HaGopa AaHHbIX, @ TakKe WHCTPYMEHTBl Ans
CTPYKTYPUPOBaHUA reorpadmyeckux AaHHbIX.

ArcMap -oCHOBHOE NnpuioXxeHue ArcGIS Desktop. OHo ucronb3ayerca Ans
BceX Kaprorpaduyeckux 3afay, BKMIOYas Co3fjaHue KapT, aHanus KapT
pepakTMpoBaHue AaHHblX. Y KapTbl ©CTb KOMMOHOBKA, CoAepxallas
cobcTBEHHO BUA reorpacbuqecmx fAaHHbIX Habop cnoes KapThl, nereu.qy,

macluTabHble nuHeiikun, crpenku Cesepa .qpyme 3NEMEHTHI.

. ""l""‘ln. "sﬂsulw g EK: -'g‘= S
wn—ummu—-t—mmﬁ___mo—m—
DS + "B x "™ . raWm :.135.55'

foercmsat =
SRk B RSO ADRASER 12 4 mnmnb-

Puc 4. ArcMap ¢ onpeaenexHnamu
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B ArcMap ecTb ABa BaphaHTa 0TOOpaXeHu!s U paboThl C KapToit — B BUAe
‘reorpacpuueckux AaHHbIX W B BUAE KOMMOHOBKA — B HUX MOXHO peman,
pasHooGpasHble MUC 3agaun. e 5 '

B Buge aaHHbIX ArcMap kapTa - 3To dpeiim AaHHbIX. AKTUBHBIA bpeiim
' AaHHbIX NpeacTaBneH kak reorpacuyeckoe OKHO, B KOTOpOM oTOBpaxaioTes u
MCNONbayIoTCs cnou kapTbl. B npepenax dpeiiMa faHHbIX pa6oraem ¢ MC
uHdopMaLelt, NpeACTaBnNeHHoN C NOMOLLbIO CMOEB KapTbl, UCNONb3YIOLWKX
reorpacuueckve KoopauHaThl (T.e. peanbHoro mupa). OBbiMHO 3TO Takue
N3MEpeHUs Ha MECTHOCTH, Kak yTsl, METPbl U U3MEPEHUS LUIMPOThI-A0NIOThI
(Hanpumep, aecsTuHbie rpagdychl). [laHHblii BUA CKpbiBaeT BCE 3rIeMEeHTbI
KOMMOHOBKW KapThl - 3arofioBku, CTPenku cesepa n MaclutabHble nuHenku, a

caMu faHHble paccMaTpuBaTh MWl Ha OfHOM (peiiMe AaHHbIX, Hanpumep,

- AN aHanu3a u pegakTMpoBaHus.
ArcMap — 6bin ocHoBHbIM npunoxexuem ArcGIS for Desktop ans
'kapTorpacMpoBaHus, PeaaKTUPOBaHWS; aHaNnu3a AaHHLIX U yNpaBneHus MU

e R

T §8 Po bt Pt Db Prtr B0 © ST Settm aeevmbecesimege - ccasiims- o
npu.m.»..um"“;.zm- RS g -

SReny o TRe N ann 3 ’
e 10 o
'.I ;

Puc.5. Oundiposka ceneit YareHckoro paiioHa.
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COBPEMEHHBIE MPOBJIEMbI MEXAHUKIA
“Bbinyck copok Luecroﬁf(4). 2021r.

'VIK 519 + 004.94
MATEMATUYECKVE METO/bH AHANIM3A 3KOHOMUUECKVX FAHHBIX

A6auesa J1.K., Anuwepos A.A., TaanaiiGexosa M.T...
Kr'YCTA um. H. UcaHosa

B pabore paccmoTpeHbi HaubGonee paspaboTaHHbie W nNpuUMeHsiemble
maTemaTuyeckue Mo.qenu N METOAbl aHann3a 3KOHOMUYECKNX AaHHbIX.
Krioyesble  Criosa:  aHanu3  AaHHbIX, Maremamqecme mogenm,
maTemaTuyeckue meTogbl. :

YBAKb!T KATAPMNAPbIH! BOIDKONA00 MOAENAEPUH KbICKA‘-IA
BANAUPYY

- AGamesa N.K., 'Ahu‘mepoé AA. TaanaiiGexosa M.T.
- H.UcaHnoe at. KMKTAY
Makanaga 3koHOMMKanbIK Maanblmanépnu Tangoo Y4yH éﬂ':eHka’eH
XKaHa KONAQHynyy4wy mareMaTukansik Mogengep aHa metoanop kapanar.

~ Bawmankel  cesdep.  aKOHOMMKanbIK . MaanbiMaTrapabl - Tangoo,
MaTemarukanbik Mogenaep, MatemaTtukankik bikmanap.

MATHEMATICAL METHODS! FOR ANALYSIS OF ECONOMIC DATA

Abdieva L.K., Alisherov'A.A., Taalaibekova M.T.
KSUCTA named of N. Isanova

The. paper considers the most'developed and applied mathematical
models and methods for analyzing economic data.

Key words: analyzing economic data, mathematical models, mathematical
methods.

C pa3putiem coBpeMeHHbIX: UHChOPMALMOHHBIX TEXHOMOMUN OFPOMHbIM
KONW4YecTBOM pasHooOpasHoit WHGOpMaUUM No  pasnuUuHBIM  0BnacTaM

4YenoBevyeckoil OeATenbHOCTU, B TOM uucne 3KOHOMUuEecKoW cdepe, pesko
58

aoapocno BHUMaHWe K aHanmy AAHHBIX. Auanua AaHHbIX B LUMPOKOM CMbICne
npeACTaBanT co60ii uccnenoaauuﬂ Hexoropou MHorouepHou cucremel,
nuemmeu MHO)KeCTBO lnapaMeTpoe B npouecce uccnegosaHua AaHHble O
paccuarpuaaemou cucreme ¢mnbrpy;or npeospasoablaam moaenupyiot ¢

npuMeHeH1em MaTemaTmecmx MeToaoB 0GpaGoTku 1 aHanusa AaHHbIX.

TaKuM 06pasoM aHanua .naaublx TGCHO canaaH c Maremamqecxm

Monenupoaauueu

Monenb B Tpa,quuuonﬂom noumanvm npeACTaanneT coboin pesynsTar

'oroﬁpa»(erwm OAHOW CprKTypbl (uayquHou) Ha Apyryio (Manouayqeuuyro) K

npumepy, wccrenys HeKOTOpyIO KOHOMUYECKYlo CUCTeMy WK 061>elcr c

‘anMeHeHMeM MaTeMaTuqecxoro annapara (coaoxynuocn: ypaBHeHuu
HepaBeHCTB U ApYrux coomomemm) nosly4uM MaTemarnieckylo Moaens

3KOHOMVIHeCKOM CMCTeMbI unu KaK roaopﬂT - 9KOHOMMKO-MaTeMaTH4eCKyo
Monenb CVICTeMbl [1] : | : SRR
Pac:CMOTpuM Hauﬁonee paspaﬁoTaHHble W nNpUMEHseMble

MaTBMaTH‘IGCKHO MeTOAbl ananusa 3KOHOMH\IGCKHX A&HHI:IX

1) MHO)KeCTBeHHaﬂ perpeccvm - Ma'remamqecxuu MeTog, NpY KOTOpOM UAaeT

‘_ I'IOMCK camMmoro «HOAXOAHLL\GI'O» 'YpaBHEHUA D,nﬂ OnﬂcaHMﬂ 3asucmocm KaKOM-

J'lld50 BeJ'IM‘-IMHbI oT Haﬁopa He3aBUCUMbIX nepemeHHblx

2) .D.ucxpuMMHaHTHbm (xnaccudmuupylomuu) aHanus — Metog, aHanuaa, 4TOBB!

.onpe.qenmb npu3Hakm paanuuusi ABYX Unu Gonbiue KaTeropuit oﬁbexroa

3) ¢a|<'roprm auanvla — MeTOj aHanmsa BblAenser cucremy Heaasucmux

nepeMeHHbIX U3 501'1bLUOI'0 Habopa B3a1IMOCBA3aHHbIX BEMMUUMH.
4) KnacTepHblii aHanua — MeToA aHanusa pasfenfer rpynny O6bekroB Ha

‘B3@WMHO HenepeceKalolMecs NOAMHOXECTBA OAHOPOAHBIX 06beKToB.
" 5) OBbeauHEHHbI aHanu3 — METOA aHan3a no3sonseT no Habopy OLeHOK,

AaHHBIX peCl'IOHAeHTaMM npennoerMﬂM ‘(bMprl, BblACNUTE UX OTHOLWLUEHUE K

3TUM NPEeANOXEeHUSIM. N v
6) BapuauWoHHbliA aHanus - onpenenner CTeneHb BIUAHUA WU3MEHEHUs

He3aBUCUMbIX NepeMeHHbIX Ha 3aBucuUmMble.
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7) VHTepBanbHblil aHanus — MeTon, paccwlaTPMBa“Om“ﬁ HeonpenenéHHocm "

HGOAHOSHaHHOCTH B AaHHblx 3a.na~m #

*8) MeToap! MaTeMaTU4ecKoro I'lpOl"paMMVIpOBaHMﬂ Haxo.usrr peLueHun 3anaq
CBSA3@HHBIX C onmuuaauneu xosﬂﬁc'rsenﬂou nenTeanocm 2 ‘
'9) MeTo,q uccnenosauna onepaum‘i - paapaGaTuaaeT ueneHanpaaneHHue

necTBwiA Ann pelueHus '3aAaauM, NPON3BOANT BbIGOP Haunquero u3 HMX 78

10) MeTOAbI axouomuqecxou méepuemxu - auanuaupyno'rcn akouomuqecme

' ABNeHus u npoueccu B Kaqecrse CROXHBIX CUCTEM C TO‘-IKM 3peHus 3axonoa n

 MEXaHM3MOB ynpaaneuua " gamkeuuﬂ qu:opMauuu g i

: 11) Smnupmecme MeTOAbI - npe.qcraanmor coGou cnocoﬁu paapeweﬂun
CNOXHbIX XO3$WICTBeHHbIX cmyauuu Ha ocnoae ncnonbaoaauun 3KCflepTHbIX
OLIeHOK cneuuanucroa onbiTa: npoumux net u Tpa.quuuu ‘

' 12) AudbdbepeHumansHoe MCYMCTIEHIie — NO3BONSET HaXOAMTb MaKCMMaanble
M MUHUAMATTbHBIE 3HAYeHNS p,na MaTemaTiecku 3anaHHb|x cbyHKuuu ;

13) Teopus npmmmn peLueva - npasuna npunamn axouowqecxux
peLLeHWii, NO3BONSAIOLLME NONYYUTh MaKCUMaNbHbIE pesyana'rbl 2

14) Ospuctuka - Haﬁop 3mnupnqecmx npasun-noacKasok, o6ner~|atomux
'HaxoXOeHue A0CTaTOYHO pasyMHux cnoco6oa pemeuvm 3a.qaq B cnox(anx
cucremax. : '

Paccum'pm MaremaTuyeckoe Mogenupoaauue Ha npuMepe- 3a,qa\m
onTUMMU3auum B ycnoeunx Heonpenenennocm B cbaxropax T.e. uHTepaaanou
safau [2]. PaccmoTpum NPOV3BONbBHYIO tbnyumo N nepemMeHHbIX
y=F(x;,..%,)s ' 5 C0Lal :

Mycts napameTpb! - koadduLIMEHTbI P, k=11, onpegeneHsb! He Tqul;lo,

3aaHbl B BUOE WHTEPBANOB BOIMOXHBIX' 3HAYEHWH s =LPusPial . Toraa
MONHOCTbIO AETEPMUHNPOBaHHasA dyHKUuS F fepexoaut B HEMoMHOCTHIO
AETePMUHNPOBaHHYI0 MHTepBaanle cbyukumo aup.a

y F(xl’ ’x ),

(1) -
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_NpOU3BOACTBO Q,!]HOM eauHULbI j-TO NPOAYKLIK, a TakoKe appekTUBHOCTL -~/

rae nHrepsanbHas yHkUMsA F u nHTepsansHas BbIXoAHAs NepeMeHHasn y MoryT

.6bITb ONUCaHBI B BUAE Creayiowmx UHTepBanos

Fses®) Ui e By i)l F=Dr32)-

[lo6aBuB K (yHKUMM (2) DYHKUMM OrpaHrUueHmni Nony4aT HEeNonHOCTLIO
onpeaeneHHyo MHTepBanbHylo 3afiavy yCnoBHOW ONTUMKU3ALIUM: |

F‘(xl, X)) = max npn5(xl, ,x',,'sS' =1,m}. (3)

PaccmoTpum pelueHne UHTepBanbHo '3anaqu Ha criepyiowem npumepe:
lMycTe umeeTCs HEKOTOPbLIN 3KOHOMUYECKHUIA o6bexT (d)a6pm<a 3aBog,
dupma, uex u T.4.). Llonycrm Ha aTom o6be|cre Npou3BOANTCS 2 - Bupa
NPOAYKUMK. I'lpop.ykuuﬂ npousaonmca c ucnonbsosauueu m - TUNOB
oGopynoBanus. OB6o3Hauum BpeMmst 06paboTku j-npoAyKuMM Ha i-ro

'oﬁopy.qoaaﬂuu cocraenﬂe'r 4 Hepea b oGoauaqm orpaHmeHHuu napaMeTp

- BpeMFI MCNONb3oBaHUs i-ro oﬁopynosauun ﬂyCTb M3BeCTHbI pacxonbl ° Ha

d

%.

UCNONb30BaHWA OAHOW- eANHULbI j-TOW npo.qyxuviu. “O60o3Hauum uepes
nnaHupyeMoe KONWUYECTBO - NPOM3BOACTBA - j-TOW MPOAYKUMK. Heobxoaumo
MaKCUMU3MpOBaTh 3(HeKTUBHOCTb  BbiNyCkaemoi NpoAyKuMM Ha eauHuly
pacxofoB, nNony4yaeMbiX Npy Bbinycke npogykuuu‘[2i3]. ; 80

T.e. HeoOXOOUMO HANTW pelleHue - 3a4a4n OnTUMUsaLum ApobHo-
NUHEIiHOM LieneBoi (yHKUMN |
X +CyX,

dx,+dx2 . e o N - (4)

anl nMHeMHbIX OrpaHM‘{EHMﬂX

1

1= - _
P =ayx, +a,2x2 Sbl P, "aﬂxl +a22x2 sz ‘ P Y anjf' tank: S8 ()

3aTem pasgensem AaHHylo 3afjady ‘Ha IHUXHIOI W BEPXHIOK 3afatv,
nonyyaemole B | pesynbrare noACTa_Ho‘BbK WHTEepBarnbHbIX 3HaJYeHWuH

koachcuumenToB <, v .
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1. Hwkhss 3apava. HwkHas uenesas QyHKUNA F1 nonyyeHa
NOACTAHOBKOW B KOA(PPULUMEHTBI “UCIIUTENA Lenesoit (yHKUUN BEPXHUX

UHTepBanbHbIX 3Ha4YeHUn koadpduuueHTa ¢, B KoathnLUMeHTbl 3HameHaTens

Lenesoil (bYHKUMN HIKHUX WHTEpBanbHbIX 3HaueHuii koadduumneHTa g b

OYHKUMN  OrpaHMyeHns NoJNy4YeHbl - MOACTAHOBKOW, HWKHUX 1 BEepXHUX

WHTepBanbHbIX 3Ha4eHui koadduunenTa b,
' _ 2x;+3x,
=l 2 | s
HykHAA Uenesas dyHKkuyA 3"1 M » (6)

®YHKLMM OrpaHUYeHUS . |
¢“ e g IR < =3x ,"7—12“2‘  ea=x b ¢n.¥2xl +2‘sz |

@y, =12x, +3x, ¢32=16xl;4xi %20x,20 )

TaK: kak 3agaya (_6-7) COAEPXUT 2 HEeU3BECTHble NepemMeHHble, Ans ee
peLueHun BnonHe nonkonwr rpachudeckuit meton [3]. JaHHblil zmeToA: ocuoaéH
Ha rEOMETPUMECKOl WHTEPNPETALMM Lenesoi yHKUMM U chyHKLMI
OrpaHu4YeHWit B 3ajave  NUHENHOro nporpaMmupoBaHus. Metoa  aaet
~BU3yanbHO@ W NPOCTOE AfIA NOHMMAHUA peLleHNe 3afayun NUHENHOro
~NporpammunpoBanus. [pakTuyeck - 0QHOBPEMEHHO WMEEeTCs  BO3MOXHOCTb
HalTU MUHWUMaNbHOE 1 MakcUMasbHoe 3HaYeHUs LeneBoil pyHKLMN.

MakcumanbkHoe 3HaueHue HUKHAS Lenesas pyHKUMA no rpachuyeckomy
MeToay npuHuMaeT B Touke NM(1;3) ﬁ'ﬁm=°’733(.3).

2. Bepxuan 3sapaua. BepxHss wuenesas cyHkums F2 nonyyeHa

NOACTaHOBKOW B KO3pULMEHTH! unuchuTens ueneaov'l PYHKUMK: HKHUX

WHTepBanbHbIX 3HaueHuit koadhduunenTa /s Koacbcbuuueum 3HameHaTens

Lienesomn cpyHKunu BEPXHUX WHTEpPBanbHbLIX 3HAYEHWI KoacbcbuumeHTa CJ.
OYHKUUM  OrpaHuyeHus nonyueubl noncraHoakou HWKHUX U BerHMX
MHTepBaanbIX 3HaYeHwun Koacbcbuuuema b

4x, +35x,

=
BepxHsin uenesas dyHkuus g B it
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- QYHKUUMN OrpaHnyeHuns

@, =2x,+8x, G2 =35 +12x, - g =x+x, @, =2x,+2x,

@, =12x, +3x, (17 =16x,+4x2 x 20 1%, 20 (9)

p,nn peuJeHuﬂ BerHevl 3agatm Ta!OKe npmeﬂua rpa¢mqecxuu MeToa,
nonytmnu 4yTo MaKcuMaanoe 3Haquue BEepxHsA Lenesas pyHKUMA

npuHmMMaeT B Touke M(1;3) u Fpn= =475

WUtoro octanoch 06beAuHNTL PeLLEHNs HUKHEI " aepxneu 3apad. Tak kak

_pewieHune obenx 3anay Haxogutcs B obuyeit Touke M(1;3), aaHHas Touka GyaeT

pelLeHneM NHTepBanbHoN| 3aaayu. : | ‘
WHTepBsanbHoe 3HaueHne Lenesoit cbyuxuuu 6y;1e'r COCTOATb. U3 ABYX

3HAYeHUR, NONyYeHHbIX HWKHEA W BepxHen uenesbiMu q)yHKuMﬂMM

Pl =I073473]  To  pewenve wHTepanbHoli  3apaum
onTUMU3ALIMK NNaHa Bbinycka NPOAYKUMN U3 ABYX BUAOB U3Aenui cneayiollee:
HY>HO BbinyckaTb 1 eAuHM_uy npoaykuun 1-ro Buaa, 3 eAnHULLI NpoayKUuK 2-

ro supga. lMpu arom OyaeT AocTKeHne MaKCMMYMa achdpekTuBHOCTU

BbINYCKaeMOii NPOAYKLIMN C OLIEHKOI B MHTepBane F o =(0.73475]

PaccmoTtpeB TeopeTuyeckue acnekTbl MaTeMaTU4ecKoro
MoAenupoBaHusa, ans o6paboTkv U aHanusa IKOHOMUHECKUX AAHHBIX MOXHO
BblAenuTh cneayiowve mMaTemaTudeckue MeToabl: MHOXeCTBEHHan perpeccus,
aKTOpHbIli aHanua, KnacTepHbiii aHanu3, BapuauMOHHBIA  aHanus3,
WHTEPBAIbHbI aHaNK3, METOAbI MaTeMaT4eckoro NporpaMMnUpoBaHus, METOA
uccnenosaHus onepauui u ap. Beibop KOHKPETHbIX METOA0B 3aBUCUT OT 3aaau
uccnegoBaHWs, OT Xapakrtepa M3ydaeMblX NPOLIECCOoB, WX cneunduku,
ocobeHHocTei u opM NPOABNEHUA.

Takum o6pa3oM, MOXHO YBEPEHHO FOBOPUTE O TOM, HTO maTtemaTtuyeckue
MeToabl SBNAIOTCA OAHUMM M3 Haubonee BaXHbIX WHCTPYMEHTOB aHanusa
SIBNEHUi? U NPoLLeccoB, NMPOUCXOASALLNX B akoHomuke. MaTremaruyeckue mogenu

W METoAL! aHanu3a AaHHbIX MOryT NPUMEHATBCA ANA PELUEHNS LIMPOKOTO Kpyra
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peanbHbIX 3KOHOMUYECKUX npobnem, B YaCTHOCTU, KOHTPONA PasBuUTUA u

noaaepxku paboTsl Ha Nlo6oM ypOBHE XO3ANCTBOBAHNSA.
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nPorHO3MPOBAHVIE FIPHK.I'IAAHHX 3AJAY C MNPUMEHEHUEM
' METOAOB MAI.I.IMHHOI‘O OBV‘-IEHMH' ‘
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[aHHas cTaTbA: HanpaBneHa Ha peanusauuio HaaeXHoi Moaenv
MalwwuHHOro o6y4YeHusi, KoTopas MOXeT 3(P(EKTUBHO NpOrHo3NpoBaTh

‘NpuknapHble  3ajaun, B YacTHOCTM MeauuuHbl. Usydaetcs  3apaua

NPOrHo3MpoBaHus GonesHu  NauueHToB, Ha OCHOBE WMEIOWMXCA y Hero
cMMNTOMOB. [InA pelueHns 3aja4u NporHO3MpPOBaHUA fonesHn nauneHToB
NOCTPOEHO Mofenb C MPUMEHEHWeM anropuTMOB MalUMHHOIO 06yquua

-OnpegeneHa ka4yecTBO MOAENN Kak Mmartpuua norpeLuHoCcTen.

Kl"O‘lOBbIO cnoea. MporHosnpoBaHue, NpuknagHbie 3ana&m MawinHHOEe

OGYHGHMG MO,QeI'lM Me,quJMHa OLleHKa MOAeJ'WI

MAUJMHAI.'IAH YHPBGHY blKMAﬂAPbIH KOI'lﬂOHYI'l KOMOHMO
' MACEﬂEﬂEPﬂM BOJ'I)KO.I'IL'IOO

CaG«rroe.1 E P., Ky6anbw69xoaa2 AK., Ocmouoa2 3 T
Kantaes? B.3., OpoaoSexoaaz A.K.

2)K Banacarbm aTbIHp.al'bl KYY, 2H.UcaHos aTbIH.qaru KIrYCTA

Eyn Maxana KOI‘IAOHMO Macenenepp.u qbirapyyna aran auTxaHna
MeauunHana, HaTbiibkanyy MalluHa YipeHYY WLWEHUMAYY MOAENUH WLiKe

‘awwipyyra’ Garsitrantan. OopynyynapaeiH  Genrunepyu -GoioHda - 0OpyHy
- BomKonaoo Macesiecu N3nuAeHUN Xarar. BelTanTapablH 0OPYCYH anfblH ana

aiiTyy MaceneciH Yedyy YuyH MallmHa yiipeHyy anroputmMaepuH KONAOoHYY
MEHeH Mopgenb xypynraH Mop.ennuu canatbl Kata Ma'rpuu.acu karaps!

aaaop Bon»conqoo xonnomo mMacenenep Keureunep,
nHa, moaenau 6aanoo.
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FORECASTING APPLIED PROBLEMS USING MACHINE
LEARNING METHODS

Sal':oitov1 B., Kubanychbekova’ A., Osmonovz E.,
Kaltaev? B., Orozobekova? A.
'KSU named after Zh. Balasagyn, 2KSUCTA named after N. Isanov

This article is aimed at implementing a reliable: machine learning model
that can effectively predict applied problems, in parhcular medicine. The
problem of predicting the disease of patients, based on their symptoms, is being
studied. To solve the problem of predicting the disease of patients, a model was
built using machine learning algonthms The quality of the model is defi ned as
an error matrix.

Keywords. Forecastlng, applied problems machlne learning, models,
medicine, model evaluation. :

Beegenne. B HacToswee Bpewms ,',aaxdiylo ponb urpaeTt npouecc
uudppoBursaLum ANA  MHOrUX: oTpacrei - 3KOHOMWKW, Hayku, obpasoBaHus,
‘Menuuu'ubl n npoﬁs_ao.npra’a}_ | 'npviv_»a'roﬁ ueneabé 3'Halqeuuue_ uMeéT
TpeboBaHusA, npegbaBnseMble K 6ase AaHHbLIX NPOLIECCOB ANA NOCTPOEHUs
mogenu. MoarotoBka AaHHbIX ﬂanﬂemﬁ OCHOBHbIM LUarom Ans peLueHus
nio6oii 384841 MaLWMHHOTO oByueHNs. [INs AaHHOM 3aaun NPOTHO3MpOBaHMWS,
Mbl Byaem ucnons3oBark Kouxpemue AaHHble, B3ATbIE U3 MEAULIMHCKOMO
yqpexqqenun B paborte npenc*raaneﬂ OTKprTbIM Habop AaHHbIX, KoTopas
COCTOUT 3 ABYX (haiinoBs ¢ pacluMpeHuem .csv, oavH ans obyyexus, a Apyroil
ANA TECTUPOBaHUSA. Eonsmoe BHUMaHwue y.qenn'eTca' K O4YUCTKE: AaHHbIX W
OCylWecTBNsAeTCA Kak Cambiii Bamkblﬁ.ma‘r_nhaﬂcosqaam MOAENU MaLUMHHOrO
oByuenus. KauecTBo Hawmx aaHHbIX onpefenaeT KayecTBo Halleil moaenu

MaLLNHHOTO oGyHeHm Moatomy Bceraa Heobxoanmo: oqumarb .anHbIe nepen _

'reM Kak nogasaTtb X B MOAenb 4nA oﬁyqenvm B Hawem Haﬁope AaHHbIX BCe
: cronﬁubl ﬂanmorca 4ncnoBbIMK, ueneaou cronﬁeu, T.e. MPOrHO3, nanﬂeTca

: CTpOKOBbIM THHOM "

Ko.qupyercs ol menoayro q)opmy .
MCMONb30BAHIEM KOAMPOBLUMKOB C NPUMEHEHMeM Python Textonoruii. Mocne

c60pa W OYUCTKU ,D,aHHbIX AaHHble OHM MOI’YT 6bITb HCI‘]OJ'Ib:iOBaHbI Aﬂﬂ
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OMOPHBIX,

_oﬁyqeuua mopenu MaLuMHHoro oﬁyqeuna C NpUMEHeHWeM anropuTMOB,

KOTOpbIE Hauﬁonee no.uxogm Ana uayqaeuou 3agaun. B nanHow pabore atu
owmeunue AaHHble WUCnonb3osaHbl AnA oOyyeHus KnaccuuKaTopos

BEKTOPOB,  HauBHoro Gailecosckoro  knaccudukatopa U

xnaccud)uxa'ropa cnyanHoro neca. OHu npencraanmor coboli knacc MOLUHBIX
anropuTMoB HEeNMHEeNHOro MPOrHO3MPOBaHWA B MaluMHHOM O6yueHuw. Llna
OLEHKW MOAenu W onpeaeneHus.

kavectBa mopgenei mbi Oyaem

MCMONb30BaTh MaTPULLy NOrPELUHOCTEN.

TTpezapuremnas obpaborra i
/! S
o6yemus -80% TecTupopam - 20%

Bunommenne K-xparnoit nepexpectuoit

npozeprx 3z suGopa MORETH
|
< r
Obywaomumi Odywaromymit "Ofyasompsil
xraccrdmuxarop Eracendmxatop XTaccnPmAIop
- SVM Hazse baileca coryuaiborit nec
T ! !
Becaame | . Buroicaeme Barancaenze
i |7 swerpuxma Merpex ma
AMeTpux BA | Wm‘?“ . o
Pr—— S e
mxatopa || | xmacempmxaropa ’

m.cc;gM E Hasse Baiteca Carywaitmasik zec

TTporuosupozanme npa-.ﬁ:ne i [Iporecsmpozanme
Na JAHHMX za i EA JIHFMX
BaTIIRER pamnIAm C | samuammsc

xascenguxaropost - | | guscemgmmavopose | | wmaccmpmratopox
. .SVM ~Hasse Baiieca {| ~Cayuaitndt zec

e g I

PessmM Beex TpeX Wmmm"i MM ‘m

Pyé.1.Cxema peanisalim 3aaan NPOrHo3MpoBaRus -
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Moce oByveHus Tpex Mopenei Mbl GyAeM npomo:mposarb
3abonesamne no axonuun ‘cUMnTOMaM, xouﬁuuupyn npomosbl BCeX 'rpex
moaenei. 3to nenaer HaL o&umﬁ npomoa Gonee uane»cuuu " ToquuM
HakoHel, Mbl onpe.qenm - hyHKUMIO, xompaa nanuMaeT cmm‘ouu
| pa:menenuue 3anATbIMM, B KayecTse axonﬂux AaHHbIX npomoaupyer
3a6oneBaHme Ha OCHOBE CHMMTOMOB C ucnonbsoaanuem oqueHHux Mo.qeneu
" Boaapal.uaer nporHossl B chopmate JSON. o

Pabounii npouecc Ansa. peanuaauuu 3apauu npor'Ho’aupo'a'é‘Hun
NpeacTaBneHo Hwke Ans cos.qauuﬂ:néxera nporpamm Ha Python:

MeTtoasb! uccnenoBaHus. OCHOBHbIE chaiinbl 6a3bl AaHHbIX 00y4YeHus
1 TeCTMpoBaHua mogenu Gyaem sarpyxarb Ha NoKanbHbIA GUCK KOMMblOTepa, a
.csv cbannbl ByayT nomelyeHs! B nanky Habopa AaHHbIX. Bygem ucnonssoBartb
cpepy Jupyter, cuctembl Anaconda u cosgagum cpedy obpaGotku Gasbl
AaHHBLIX ANA NOCTPOeHUA Moaenu ¢ npumeHeduem 6ubnuortek: Python.

Ucnonb3oBaHbl cnegyowne oCHOBHbIe NakeTbl MallMHHOro OGY‘IGHMH

import numpy as np

import pandas as pd

from scipy.stats import mode

import matplotlib.pyplot as pit

import seaborn as sns J
from sklearn.preprocessing import LabelEncoder

‘from sklearn.model_selection import train_test spllt cross val _score
from sklearn.svm import SVC

from sklearn.naive_bayes import GaussianNB
from sklearn.ensemble import RandomForestClassifier

from sklearn.metrics import accuracy_score, confusion matnx
%matplotlib inline

Urenne Habopa gaHHbIX

CHavana mbl Gyaem sarpyxathb Habop. [aHHBIX U3 nanok, ucnonb3ys
6ubnuoteky pandas. I'Ipu q'renuu Haﬁopa AaHHBIX Mbl 6yaem yaansTb HyneBon
cronbeu. ot Ha60p .uaHbex npencraanner co6oii YUCTblit Habop naHHbIX 6e3
HYNeBbIX 3HAYEHWUN, N BCEe (DYHKLIUW COCTONAT U3 0u 1. Besikmit pas, koraa Mbl
pewsaem 3afjavy knaccudukaumu, Heobxoaumo npoaepm, cbanaHcupoBaH nu
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-Ten‘epb, korga M
Npeo6pa3oBaB MeTKN B YUCOBO/ (hOPMAT, PASACMM AAHHLIE ANA ——

HaL Lenesoi cTonbew unu Het. Mui 6yaem UCnonb3osaTh FUCTOrpaMmy, 4Tobb!
npoBepUTb, COaNaHCcUpoBaH Nk HaGop AaHHBIX UMK HeT.

anl
!
l

1
'

Chictuen pes
" st snut

lgi%””; ” }“il}*%i!il%gu;l!ﬂ!

Paroiyia (3 on Nernorrage)
mlw '-l-\-lw

.. .Puc.2. Mctorpavima nposepku chanaHcupoBaHHOCTH Ba3bl AaHHbIX
cumnTomoB GonesHen

W3 npusepeHHoro abluje.rpadauxa»auguo, yTo Habop AaHHbLIX ABNAETCA

‘cbanaHcUpoBaHHbIM HaBopOM AaHHbIX, T. €, NMeeTCA POBHO 120 obpasuos gns

Kaxcnoto 3aGoneBaHus, U fanbHeiwas GanaHcupoBka He Tpebyetcs. Mbl
MOXEM 3aMeTWUTb, YTO Halll Lienesoil ctonbeu, To ecTb cronGey nNporHosa,
UMeeT TWUN AaHHbIX 06beKTa, 3TOT (hopMaT He NOAXOAUT ANA obyueHus mogenv
MaLuuHHOro obyyenus. UTak, Mbl 6ynem ncnonb3oBaTh KOANPOBLUMK METOK AN

‘npeoGpasoBaHus cronbLa nporHosa B qucnoaou Tun gaHnbix. Label Encoder

npeoGpasyeT MeTkW B YNCOBYIO cdopmy, npucsauBas MeTkam YHUKANbHbIA
uHpekc. Ecnu obluee KONMYECTBO METOK paBHO N, TO HOMepa, TNPUCBOEHHbIE
Kaxxgoi meTke, GyayT ot 0 go n-1. AAns KOAUPOBaHWUA LIENEBOro 3HaueHus
Bynem ucnonb3sosatb 6ubnuoTexy LabelEncoder encoder = LabelEncoder()
data["prognosis'q = encoder fit_transform(data["prognosis"])

. PaspgeneHue aaHHbIX ANA 0By4eHns 1 TECTUPOBaHUA MOAeNN.
bl OYMCTUNW HaWM AaHHbIE, YAAMNUB ‘HyneBble 3HaYeHUs w
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TecTupoBaHus mogenu. Mbi Byaem pasbusaTb AaHHbIe B8 cooTHoLeHuu 80:20,
T.e. 80% Habopa AaHHbIX ByAeT ucnonb3osaTbCa ANA oGy%_nua: mogenu, a
20% paHHbIX Gyget ucnonb3oBaThCA ANA OUEHKW NPOU3BOAUTENBHOCTU
mMoaenen. :

O6yuaiowme aaHHble: (3936, 132), (3936,)
[NaxHble ans Tectuposanus: (984, 132), (984,)
Mocrpoenne mogenu :
Peaynbrarel. [ocne pasgeneHus faHHbIX Mbi Tenepb 6yaem pabortatb

Hap vacTblo MoaenuposaHus. Ml Gyaem UCNONb30BaTb NEPEKPECTHYIo
nposepky K-Fold ans ouenku mopeneit MmawmHHOro obydyeHus. Mel Gyaem
UCnonNb30BaTh KraccucukaTopbl OMOPHLIX BEKTOPOB, rayCCOBCKWA HaMBHbIN
GaitecoBcknit  knaccudmkatop M. Knaccudukatop cnyvaiHoro neca ans
nepekpecTHoii nposepku. Mpexae Yem nepeiiTn K YacTu peanisauum, gasaiiTe
No3HakoMmUmcs ¢ K-kpaTHOW NepeKpecTHOI NPoBepKOA: U MoAENSIMU MaLLMHHOTO
obyueHus. ‘ MO

K-Fold Cross-Validation:: K-Fold cross-validation — aTo oavH 13 meTofos

NepeKpecTHo! NpoBepkNn, B KOTOPOM BeCb HAbop AaHHbIX pasbusaercs Ha k-

NOAMHOXECTB, Taioke M3BECTHbIX Kak cknapgku, 3atem obyuyeHue mogenu
'BBINONHAGTEA Ha k- 1 nogmHOXecTBe, a oCTaBLUEECH OAHO' NOAMHOXECTBO
UCMONb3yeTCA ANA OLUEHKN NPOU3BOANTENBHOCT MOAENMN. :
KnaccudpukaTtop onopHbIX BEKTOPOB: KnaccudukaTop onopHbIX BEKTOPOB
ABNAGTCA AUCKDUMUHALMOHHBIM' - KraccucukaTopom, T.e. NpU  Hanuuuu
Nomey4eHHbIX obyyalowWwmnx AaHHBIX anropuTm 'nbr'rae'rcﬁzuaﬁm ONTUMarnbHYI0
FMNepPNOCKOCTb, KOTOPas TOMHO pasfenseT BbIBOPKN Ha pasHbie KaTeropuu B
rMNepnpocTpaHcTee. ' ' ‘ '
‘TayccoBckuis HauBHbIi - GailecoBckuil®  kniaccudukaTop: 3TO
BEPOATHOCTHLI  AnNropuTM MaLIMHHOTO OBy4YeHns, KOTOpbIii - BHYTPEHHe
~ Wcnonb3yet Teopemy baiteca ans Knaccudukaumum TOueK AaHHbIX. '
Knacaudmkatop crnyvainHoro reca: Cly4YaiHblii nec — 3To anroputm
Knaccuukauwum - KOHTPONUPYEMOrO, MalUMHHOrO OBYYeHUs Ha OCHOBE
aHcambneBoro. oby4eHus, KOTOpbIi BHYTPH NCMONb3YeT HECKOMbKO AepeBbeB
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pelleHnit ANA BbINONHEHUA Knaccudukauuu, B KnaccudukaTope Cry4aiHoro
neca BCe BHYTPEHHUE [EpeBbA pelueHwii sensioTcA cnabbiMu yueHukamy,
BbIXOAHbIE AaHHble 3TUX cnabbix AepeBbes ‘pemenmi 'osbenuumorca, T. €.
pexvM BCeX NPOrHO30B Takoil e, Kak 1 OKOHYaTeNbHBIA NPOrHo3. Onpeaenim
MeTPVKU OLIEHKU ANA k-KpaTHo'ﬁ nepeKpecTHON NPoBEepKM C ucrionbaosaHnem K-
Fold Cross-Validation ans 3u60p'a mogenu. |

e o S e o o e S e e o e e e M e e et 4 e e e . G s A e S e T Ak S e D e A Ak S T et AR S S St - P o S o e
S L T e e e e e S S R S S S S L L e

MeToA OMOpHLIX BEKTOpOB »
Ouexka: [1. 1. 1. 1. 1. 1. 1. 1. 1. 1.]
CpeaHAAa oueHka: 1.0 : -

rayccoBa HaBbe Eaiiec anroputm :
Ouenka: [1. 1. 1. 1. 1. 1. 1. 1. 1. 1.]
CpenHAR OueHka: 1.0 A :

————— o — —— — o T—— — —— S o S S T o o S S > S T T S e S 06 S T S S A T S Sm—— S e SR ST AT IS TS ITISISIT
e T T T T T S T S T S S N N N S S S N S T R R ————

ANropuTM CRyuaiiHeiii nec ~
Ouenxas [1.71..3. 1, 2. 2. 1. 15 3. 1.]
CpenHAs oueHka: 1.0

s npusedeHHOro Bbille BbIBOAA Mbl MOXEM 3aMeTUTb, YTO BCe Hallw
anropuTmbl Mau.MHHoro-o6yquua paﬁb'ram OY€Hb XOpOLLO, a cpeaHue 6annbi
nocne k-kpaTHOi nNepekpecTHOW NpoBepku TakKe O4eHb  BbICOKU. Urobel
NOCTPOUTb HaAEXHYI0 quenb, Mbl Mb)KeM 06BeAUHUTD, TO €CTb B3ATH PEXUM
NPOrHO30B BCEX TpeX mopenen, ’Tax;‘iu"r'o Aaxe opHa u3 moaenen aenaer
HenpaBubHble npOFHossl, a nge .qp'yme Aenatot npaaunrbaue*npomoau, Torga
OKOHYaTEMbHbIl pesynbTar 6yAeT-_npaananuM. ATOT NOAXOA MOMOXET HaM
chaenaTtb NPOrHo3bl 6§nee ;rO'-leIMM Ha COBEpLUEHHO HEeBUAUMBIX AaHHbIX. B

bl Gyaem obyyaTb Bce TPU MOAEny Ha AaHHbLIX
moaenein ¢ NOMOLbIO MaTpulibl

NpMBESEHHOM HWXe Koae M _
oByueHus, NpoBepsTb KayecTso Halux _ :
norpeluHocTel, a 3ateM OOBEAUHSATL NPOrHO3bl BCEeX Tpex Mogeneu KaK
chaMan@nnnlronocytOumﬁ xnaccudmxarop. |

knaccugukaropa nytem ‘06benuuenun BCEX

MocTpoum | : :
fier. Training and testing Naive Bayes

mogeneit: Training and testing SVM Classi '
Classifier Training and testing Random Forest Classifier
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SBEYER LUK EEYBNRREENNNEENEREEEES o ouwona wnmo

\ssuuxazwwz&wuza&zuzusss:aw:zn:s,g,,,.uN,

TouHocTs Aaunx obyuewws no knaccumkatopy SVM\: 100.0
TOUHOCTL AAHHBX recmponmmno knaccuduxatopy SVM\: 100.0

mrm HeTouHoCTeR SVM mxmfopl Ha TECTOBBIX AANHBIX

ol234ss13smuuuunuumumnunxzxnxuwnnnussnxnn

TOUHOCTL AaHHLX oGyuemm no machxarmy Naive Bayes Classifier\: 100.0

. TONHOCT®L AaHHNX TECTMPOBAKUANO KAnAcCHpuKaTopy - Naive Bayes Classifier\: 100.0

MaTpuua HeTouHOCTed ANA HauBHOrO 63AECOBCKOrO KNACCHPUKATOPA HA TECTOBNIX RAHHLIX
o -
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TOYHOCTL Aankuix 06yueswa no mcc*umpy- Random Forest \: 100.0
TOYHOCThL A3HHBX TECTHPOBAHWAND Knaccugukatopy-Random Forest \: 100.0

Marm uemoim XAacCHduxaTopa W NEC HA TECTOBBIX AAHHBIX

012345‘7lQEHDBMBKHHBNHDBXBKWRBNRD”N5SH!30

s npuaenem-lux Bbille MATPUL NyTaHuubl Wnv norpeumocreu Mbl

: suusu&xubassnuuuzuuuscsz:a:cn:s..ﬂ.m.u~_°

.'BMMM. YTO ~MOAeNnM Ou4eHb  XOpoLio paﬁoTaioT C  HeBMAVMBIMK
‘AaHHbIMVi Tenepb Mbl 6yneM oﬁyanb MoAenu Ha Bcex oqualoLuux AaHHBIX,

npeACTaBﬂeHHbIX B 38l'py>K6HHOM Ha60pe AaHHbIX a 3aTem nporecmpoaa'rb
HaLuy KOMGMHMPOBaHHWO MOAeﬂb Ha TeCTOBbIX AaHHbIX npeAcTaBneHHux B

.Haﬁope .anHblx Tenepb oGytmm MOAeﬂb Ha LenbiX AaHHbIX ANA BCe 583bl

AaHHBIX W NPOBEPUM Ha TECTOBOM Haﬁope AaHHbIX. Hwke MCNONb30BaHO

NPOrHO3UpOBaHMs  C  WUCMONb30BaHWUEM aHcambna  co  Bcemu

knaccudpukaTopamy.  Hwke NpeACTaBneH  pesynbTat - ronocyrulero
Knaccucukatopa. TOUHOCTL TECTOBOMO Habopa AaHHbIX 110 KOMG“”“P?Ba““W

mogenu: 100,0
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TOYHOCTL Ma TecToBOM Habope aamiX NO KOMGHHMPOBAHHOR Mosenw\:100.0
Marvpuua mmﬂmemmrmen

l"|"""‘|"""“““““““““““‘I z“

01234567l!MﬂDBRBKHIBDZDD%BIHIB’&!BHS’HIDO

VN Ba N e O

SBEYRNEE S EEN ER RSN NEEEN SR EENES p oy

Mbl  Bugum, uTO Hama KOMGMHMpOBaHHaﬂ mMogernb, TOYHO
Knaccudbuuuposana BCe TOMKM AaHHbIX. Mbl NOAOLWNN K 3aKMIOYUTENBHON
yactu Bceit 3Ton peanusauuu'. Mbl Gyaem cospasathb hyHKLMIO, KoTopas
NPUHAMAET CUMMNTOMBI, pasfeneHHble 3anATbiMK, B KaYecTee on.qublx AaHHBIX
N BbLIBOAUT npomosupyemoe 3a60neaauue vlcnonbaya KOMSMHVIpOBaHHyiO
MOAeJ'Ib Ha OcHoBe on.qnux CUMMNTOMOB. Llanee cosnap,m chyHKUMY, KOTopaﬂ
MoXeT NPUHUMATL CUMNTOMbI B KauecTse BXOAHbIX .qaunux " renepupoaarb
NPOrHo3bl AN GonesHw. Ons ‘atoit uenu cosaaerca MHAeKCHbM cnoaapb
CUMNTOMOB Ans KOAMNPOBaHMA 1 cumnrouu nepeaenem B qucnoaylo cbopmy "

CAenaeM OKOHYaTeNbHbIN nporHos npumeHeHueM BCEX anropUTMOB
MaUJMHHOI'O osyqeuuﬂ Bor peayanaT ' - ) '
Bbixoa:
'f_model _predlctlon' T puﬁkoean umbekum
'naive_bayes_prediction": 'T" puBKoBas uHdeKkums,
'svm_model_prediction': 'Tpu6kosas nHdeKuus',
'final_prediction": 'Mpu6kosas; Hekyus'

}

CumnTombl, 3aaaHHble B KauyecTee BXOAHBIX AaHHLIX ANs YHKUMKU NporHosa,
AOIMKHBI BbITb TOYHO TaKMMM Xe Kak 132 CUMNTOMOB B Habope faHHBbIX.
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3akniovenue
B AaHHOM paGote ofyyeHa Mopenb ¢ MPUMEHEHWEM aNrOPUTMOB
MalUMHHOTO 0by4eHus. Pesynbratel TectupoBaHus nokasanu, 4To Moaens Ha

Habope AaHHbIX Mo KOTOPO MOXHO nporHosupoBsath 3aGonesaHns Aanu

pesynbTathl MPOLEHT nporHosa KOTOPbIX AOCTUraloT .no 100% TOYHOCTH.
OTMETUM, HTO AaHHas TEXHONOrus: ‘onpepenenus GonesHeii nNo cumnToMam
HocuT oBpa3soBaTenbHbiii xapancrep " He NPUMEHSIETC B peanbHOW XusHu 6es
COOTBETCTBYIOLUMX Bpa4yeBHbIX UCCNefoBaHuiA.
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nomolwbto Python» 2018 T.
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COBPEMEHHBIE MPOBJIEMbl MEXAHUKI.
Buinyck copok wectoii (4), 2021 r.

VK (550.93 +551.24+552.4) (575.2)

 METPOrPA®UYECKAS XAPAKTEPUCTUKA KOMMNEKCA
BONBLUIOrO HAPLIHA (CPEAMHHBIA TAHL-WAHb) . -

Tepbuwanuesa b.
WuctutyT reonorun HAH KP

B pgaHHOii craThe OUEHEH - BYNKAHONMYTOHWMECKUI A  KOMMMNEKC,
. BKniovyalowuin cybsynkaHu4yeckue: cunnbl puonuT-nopupoB ¢ NpUMEHeHneM
CKaHupyioLlero 3NEKTPOHHOro MUKpOCKona ana AeTanbHoro

neTporpaguyeckoro uccnefoBaHus Nopoa, cnaralowwmx komnnekc BonbLioro
HapbiHa B BOCTOuHON YacTu xpebTa [preTum. ‘ ¢

Kniouessie cnoea: CpeauHHblii TsHb-LaHs, Héonporepoaqﬁcxne,
ByrnikaHoreHHble obpasoBaWusi, netporpaduyeckoe W3y4eHue, CUNnbI,

cybBynkaHWueckne puonuT-nopcupbl, Naskl:m UTHUMBPUTDI.

YOH HAPbIH KOMMIEKCTUH (OPTO TAH-WAHb)
~ NETPOrPAGUANBLIK MYHO3AOMECY

Tep6uwanuesa b.
KP YWA leonorus uHctutyry

Byn Makanapna XKeTum Kbipka TOOCYHYH YbirbiL GenyryHaery YoH Hapbix
KOMMNNEKCUH TY3réH Too TekTepuH AeTanayy neTporpacuanbik UUnaee yuyH
CKAHEpAWK  ANeKTPOHAYK ~MUKPOCKOMTYH )kapAambl MEHeH PUONUT-
nopcupnepanH cyGBynkaHabIK TELMKTEPUH KaMTbiraH XaHap TOO-NNyTOHAYK
komnnekc 6aanaHraH. 101 NHTOD oTsM 1ononejl

Bawrankel cesamep:  OproHky TaHb-lWaHs, = HeonpoTepo3oil,
ByfIKAHOT€HAMK'  TysynywTep, netporpacuanbik  uaungee, KbIpTHILLTAP,
_Cy6BONKaHABIK PUONNUTTUK nopcpuputTep, Nasanap xaHa WHUMGpUTTEp. . .

PETROGRAPHIC CHARACTERISTICS OF THE COMPLEX BIG
Y NARYN (MIDDLE TIEN-SHAN) n

Terbishalieva B. Pt Ak
Institute of Geology NAS KR: yrell
In thig‘. article, a volcanoplutonic complex, including subvolcanic: rhyolite-
porphyry sills, was assessed using a scanning electron microscope for a
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2 mpegm ey

1. BeepeHue

detailed petrographic study of the rocks that make up the Bolshoi Naryn
Complex in the eastern part of the Jetim Range.

Keywords: Midf!le' Tien Shan, Neoproterozoic, volcanogenic form'atibns,
petrographic study, sills, subvolcanic rhyolite porphyry, lavas and ignimbrites.

‘OCHOBHbBIM MCTOMHIKOM WHGIOPMALMM O reoNorMYeckoM CTPOSHUU U
NOnesHbIX UCKONaeMblxX 3TOTO PErvoHa SIBNSIOTCS MaTepuasibl reonormyeckux
CbeMOK, MpEeuMyLLecTBeHHO Menkoro (1:200000) u cpegHero (1:50000)

‘MacLTaboB, NPOBEAEHHbIX elle BO BpeMeHa COBETCKOro colo3a (Ao 1984 r).

HacTosilyas CTaTbsi NOCBALLEHA pEe3ynbTataM W3yYeHUs NeTPONOrM4YEeckux
Xapaxrephéfux Komnnekca ‘Bonbituoro Hapeiva B xpebre 'ﬂxeTMM-TQo,
KblproiacTaH. B UCCrefoBaHini, Mbl UCTIONb3YeM Cambie COBPEMEHHbIE MeTofb!
Ans anyﬁneum 3HaHU 0 reonOr;meCKoﬁ"'aBomouhu‘aToro Byn_xa'H'uqecxoro
Komnnexca B Cpenmu'om TsiHb-llane (Hanpumep, 3NEKTPOHHBLIA MUKPOCKON
Nikon Eclipse E200 u SEM-EDS).
2. XapaktepucTuka komnsekca bonbiuoro HapbiHa

B nocnegHwe roﬁu GonblIOe BHUMaHWE YAENAETCH BYNKaHU3MY W
ceAUMEHTaUMu B YCMOBUAX HEONPOTEpPO3OWCKOTo anunnarcbopmeﬂuorq
oporeHesa (Anekceea u ap., 2016, Mwukonaiiuyk 1 ap., 2016), 1 3TO no3sonuna
no-nosomy‘nsyuun;- npupoay ByNnKaHu3Ma W OCaAKOHaKOMSIeHNs B BEPXHEM

AokemBpuu, ocobenHo B CpepHem Tsaub-LUaHe (puc.1a).

-ogm-l—-o"n»w-dhl-
m K orwiensrTaion Vovrare
re

i Teranen Lirecmrerd

m “Benn Tiormhan 1ok pred Prrua tod
> «Tarvn Crotom

: MM'—:‘
. DR R ool . Arosatttle 2 GHoit KapTe
Puc 1. PacrionoeHue paiiona nccneaosaHinii Ha MacluTabHoM kapTe
S i ~ (Terbishalieva et al., 2021. ‘
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PaiioN wuccnepoBaHusi COOTBETCTBYET KOHAUUMK  UENK, - NOCKOMbKy
Heonporeposoﬁcmu aynxaumecmﬁ xounnexc agech xopomo O5H8)K9H B
OTnM4Me oT Apyrux yacrei 6noka CpegHero Taub-wana (puc.1b), rae oHu nnbo
pasgeneHsl MHOrOYMCNEeHHbIMU pasnomamu, nubo soobiue He oﬁ.ﬂa_)i_(e_'ﬂy. Ans
paspesa BepxHero npoTeposos Ha uccneayemoiil Tepputopuu  Haa@XHoM
| crpamrpaq:uqecxou OCHOBbI He cymec*raye‘r (puc.1c):. .
MNepsoe reonoruyeckoe ynomuuanue O ByNKaHU4YECKUX noponax «CBUTI
Bonbmoro Hapbma» npunannem UJynbuy (1948), xompun Hassan ee
V«Kaapueauu nopcbupom HapbiHckoit aHTUKnnHanu».. BymuuonnyTouuqecmu
KOMMAEKC CMoXeH nupoknacTuyeckumu, 3¢¢y3uanuuu n cyﬁaynxanmecxmu
. 'noponauu B nocneAcTBuu OH 6un onucaH kak «Komnnekc: Eonbl.uoro
HapbiHar, a 3arem kak cyﬁsynxanuqecxuu komnnexc «Eonbwou Hapuu» kR

Puc.2. Macwra6 kapts! 1: 180 000. Paéhonox;euue BCEX OTOOpaHHbIX n‘poG
(Terbishalieva et al., 2021).

B 20102016 rr aBTOp . HacTose crtateu, nposoguna
MUHepanoruyeckoe u nerporpacbmecxoe usyyeHue marepuana, otoGpaHHoro
elo. [lposegeHHoe B 2016-2018 FOAy wccnenosavue B [loTcpamckoM
YHuBepcm'eTe nossonuno nonyuuts U/Pb u-K/Ar aathl U HOBble AaHHble 0
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copepuT noToku 6a3anbToB. -

nonesbix cesoHos B 2010 M 2014 ronax Ot6op N

CTPOEHUM BYNKaHW4ECKOro Komnnekca Bonblworo HapbiHa, koTopble Gbinu

ony6nukoBaHbl (Terbishalieva, 2018, Terbishalieva et al., 2021). OcHoBHble

BbIXOAL! BYNKAHUECKUX U CyOBYNKaHM4eCkvX NOPO/ acCOLMALMM, HAXOARATCS K
_BOCTOKY OT pek bonbLuoii u Manbiii Hapbii, B xpe6rax HapbiH-Too u [xeTum-
', Too, a TaKkKe B ~aa'naquﬁ qacm‘xpe67a Oku-HapbiH.

Puc 3. nbheaué HaShvoneH“u';’l a-a;Koimnnekcom Sonbmoﬁ HapbiH B
[onuHe KapaﬂyHKyp._

Komnneke Bonbluoro HapblHa oBHaxeH B 3anajHoin 4acT uccneayemoin

- TeppUTOPWN, FAE OH CoCTaBnseT 1o 40% nnowaau 1 3aHumaert BEPXHUE YacTu

CKNOHOB U Bogopa3saena xpe6ta [keTum-Too. (Puc.2). HwkHssi nauka COCTONT

' MpeuMyLLIeCTBEHHO 13 PUONATOB U ‘priopauMToBEIX naB v Tyos, a Taioke

BerHﬂﬂ nayka paBHOMEPHO CroXeHa
 cunnamu nopcvp-prUonuToB.
UrHumGputamu, ]

A ’ Bfie HWKHEN
Cy6BynKaHUYEeckne MHTPY3M NOKANM3yloTCA' B OCHOBHOM B KpOBI
HUDKHEW YaCTH M KOHTaKTa Mexay Bepxﬂeu

npopBa'HHblMM g

navku unu npopbiBatnTCA BAONb

. " mavkow (puc. 2 n 3).

3. MeToab! uccneposaHusa .
Bne
CrpaTurpacuyeckve paspesbl G cocTa
po6 NPOU3BOANNCA 13 KaXxaon

| bipesaHbl,
NWTOROMUNECKOd pasHoCTM NOpoA. 247 obpasos o filos oo
79

bl B TeuyeHue AByX




OTMONNPOBaHLI M OTCKAHUPOBaHbI C MCMOMb30BaHWEM 06bI4HOrO cxauepa,
4TOGbI BbIAENUT OCAA0HHbIE CTPYKTYPbI 1 obneruTh.aHanus.

Tpu  neTporpacuyeckux  UCCNEeaoBaHUsiX, ’ Gonbluoe
YOENANOCh KA4ecTBy WIrOTOBNEHMA WNNGOB U  UCTIONb3yemMoro Anﬂ
neTporpacpuqecnoro onucaxus annaparypbl nudbl 6N coenaHbl B
.norcnaucxoro yHuBEpcuTeTa,

BHUMaHUe

UHcTuTyTE I eoHayxu Mepmanus.

MeTporpaduyeckue HabniogeHus NPOBOAUNUCH C  MOMOLbIO
nonspuaaunoﬁuoro MUKpocKona Nikon Eclipse E200: Bcero 6bino U3y4YeHo U
onucaHo 24 wnuca (Puc.2, nonepeyHble cevenust AB, BC, GH, |J u FE).
Wrnget Ba-111 wu Ba-30/2 npoaHanuaupoBaHbl €  NOMOLYbLIO
cxamqpyiouxeﬁ 3neKkTpoHHoi Mukpockonun (SEM) JEOL JSM-6510) npu
UCNonNb3oBaHUK auepronucnepcu’onnoﬁ (EDS). SEM
obHapyxuBaeT -ocnoénue‘ SNIEMEHTbI U TEKCTYPHBIE pasnuuna B MUHepanax
oxcuna TuTaHa B wnude Ba-111 ana onpeaenexus MarHeTuTa n remaTuTta B

MENKO3ePHUCTBLIX mMatepuanax crpyx'rype «¢bmme» B Ba-46 (puc 6).
4. Pesynbratbl

CneKTpocKonuu

4.1 HwxHsst nauka komnnekca Bohbiuorb Hépsiha
Bbiwe 6asanbHoi HagBUroBoi NOBEPXHOCTU MUSTOHUTLI MOLLHOCTBIO 50 M
(Terbishaligva. 2018) coaepxaT octaTku pUOAALMTOBLIX NaBoOBbIX MOTOKOB.
Motoku nopchmpoBsie .M HacbilweHb! BKpanneHHukamn LWeno4Ho-nonesoro
linata ¢ po30BbIMU- BKIIOYEHUAMM, 3aKMIOYEHHLIMK B Cepyio CTeKNOBUAHYIO
_ckpmoxpucrannuqecxylo OCHOBHYI0 - maccy.. [lecopmauus npusoguna K
06pasoBaHnio Menkux NNacTuu TO/MUUHON. 2-5 Mm. ME TR OMNH
-HwkHAs navka komnnekca bonblworo. HapbiHa, nepekpbisaiolLas
MWMOHUTLI, BKNIOYAET 3 pasnuyHbIX TUNa Nopog; | 3 Oan NN
1. Tychoanesponutsl MowHoCTLIO A0 250 M (B MeCTHOI nureparype
«anesponuTbl»), copepxaliue cBeTno-cepble . 0Gnomku }
NPOCNOEHHbLIE TOHKOCMOUCTLIMU (MM-CM) TEeMHO-CepbIMU Tycbamu.
2.. MetabasanbToBble nopcupougsi. or YyepHoro Ao Temuo-aeneuoro
useTa MOWMHOCTBIO npumepHo. 150 ‘M, coAepxawme amurganouab,
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puogauuTa,

—moemesonmamacnt g

uanonnenﬂble BTOPVNHHMM MMHepanaMn Ta«muu Kak anbswr-6uomr 7}

: 'uuxpoxpucrannmecxuu naapu

3. Naswi pno.qauwra nopcbupoaoro cocraaa uacumeuuue

‘gxpanneuuuxauu kBapua W Mnarvoknasa, cocrasnsior 300-350 M oT po3oso-
Acepux Ao aenenoaa'ro-poaoaux nonocqamx nopcbupoeux puopauyTos.
._Cepble u seneHbie cxpuroxpucrannmecxue npocnou MoryT ofpa3osbisars
GuiBluee aynKaHmecxoe c-rexno Brnxe K Kpoane HIKHE# naukn 3a HUMM
cnepyioT caerno—cepue ] caemo-aeneuue MaccuBHble PUOAALINTHI C PeKiMA
BKpanneHHKamn noneaoro wnata ¥ Keapua pasMepoM A0 1 MM, C

noAqMHeHHuMM npocrioamn c*rexnoxnacmqecmx TycoB pasmepom oGnouxoa
& neCOK - - o Ay :
411 l'lerporpacbuﬂ HM)KHeVI nauKky KoMnneKca: Eonbmoro Hapbma

O6pasLibl pUONUTOB U PUOAALUTOB Ba-46/2, Ba-104/1, Ba-104-2, Ba-108,
Bé-_112, Ba-47, Ba-150 B OCHOBHOM NpeACTaBnsioT coboit nopguposbie
nopoae!, HeKoTopué c 'Touxbﬁ nepecnoeHHocTblo (Hanpumep, Ba 104/1 Ha
puc.4). Pasmep Bxbanneﬂuukoa' konebnerca ot 0,4 o 10 MM, 4acto OHu
CUNBbHO TPELMHOBATbI U 3aKNioYeHb! B MeNIKO3EPHUCTYIO OCHOBHYIO Maccy.

Puc. 4. OTCKaHMpOBaHHHe n300paxeHus TOHKUX cpesoa oGpasuoe KUCNON
nonoxeHHble cnesa Hanpaeo, 4yTO6b! npoumpcrpupoaarb |

" uaMeHeHue pa3mepa BxpanneHHMKoa

naBbl, ¥ pac

7 n | a3
. KBapLi-NepTUTOBbIN  LEno4Hoi nonesok wnar u pexe nnaruoxn,‘
g GONbIUIMHCTBE ~ CBOEM  MAWOMOPCDHbIE,

oGpaayloT . .
COOTHOLLEHWe KBapL: nonesoit wnar coctagnser c. 1:1, HO B HEKOTOpL
an macca - obnapaer CKpbITO-

o6pasuax npeobnagaer keapu. OCHOBHA
. 81
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 MUKpOKPYCTANMYECKOi CTPYKTYPOi 1 CIOUCTO TEKCTYPOil a' Munnuuefpdsiim
| macwrabe. Bapuauvm obycnoeneHsb! NpUCYTCTBMEM a'ropwmoro Kaapua "
: Tonxonncnepcnux PYAHbIX Munepanoa BEpOSATHO, npuaHeceHHuMu
rUNepreHHbIMM uauenenumu Puonursi W pUOAALIUTI MEIOT Menxoaepnucryio
OCHOBHYI0 maccy ¢ Texyqeu Texcrypou conepmameu Menxue muouopdmue
axpanneuumm ocsapua " noneaoro wnara pasmepom Ao 1 mm (Ba-150)
Konuuectso Bxpanneﬂﬂnxos MeHee 10% ot o6bema. nOpOAbI ‘i

BONbLLNHCTBO o6pa3Lios Gaunb'roa 'reMHo-seneHble u Ba 121
OTHOCUTENBHO cBexve. Bxpanneunum npencraanﬂm ooﬁqu MOHOKIMHHBIiA
NUPOKceH (aBruT), oBpasytoLLMii unubmopdinue NPU3MbI pasmepom O, 5-1 mm,
nouTH 6ecusemue co cnaGuM 3eneHoaaTb|M OTTEHKOM. BKpaI'II'IeHHMKM
oocraanmo‘r Ao 10% noponu ;

Puc. 5. OTckaHupoBaHHbIe N306paxeHUs TOHKUX cpesos oﬁpasuo'a Tyda,
pacnonomeﬂnble crnesa Hanpaeo, YToGb! NPOUNNIOCTPUPOBATL U3MEHEHNe
‘ LUeMeHTa U ranbku B Tycbe

~ OcHoBHas Macca uMeer u'HTepcepTaanyio cakrypy. Obpasel; Ba-121
coctout w3 S53% nnarvoknasza, 30% MOHOKMNHHOrO  MMPOKCeHa, 15%
xnopumsupoaauuoro cTexna» 2% pyAHblx MuHepanoa 7 Henpospaqnblx
MUHepanos, PYAHHM Mvmepan BcheqaeTcﬂ B Bu,ue BKpanneHHbix 3epeH.
XnopuT pa3suT B MuHAanNUHax.

- PuonuroBeie Tydbl u puogauntil npeacTasneHbl KpynHO3epHUCTbIMU
fATO-, BUTPO- W KPUCTANIOKNACTUYECKUMK, BUTPO- W MUTOKNACTUYECKAMM
BYNIKaHOreHHO-0CanouHbIMU  Gpekuuamu  (Ba  2010), cpefHe3epHUCTbIMU
Kpuctannoknactuyeckumu (Ba-3160/b), MENKO3epPHUCTBIMU TydoreHHbIMU (Ba-
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‘HapbiHa xapakrepusyetcs -pasnooSpasue'M TMNOB O

111), OT cpeAHe- A0 menkosepHucToro (Ba-3090/b) u menkosephucroro (Ba-
3161/6) ByNKaHOKNacTyeckue nopoas! (Puc.5).

JINTOKNACTLI NPEACTABNAIOT COGO/ MENKO3EPHUCTLIE U TOHKO3EPHICTbIE
synxaumecxue nopoabl - (penbaur, MUKpodenbauT), KBapuuT,
NOpcMPOBUAHBIE PUONUTBI C  MeNKMMM  BKpannewHukamn (Ba-2010) w
MUKPOKpUCTaNNMUYeckue W3BECTHAKM, oBnomKkn MarmaTuueckoro ksapua, a
TalKkKe pemme KpUCTanel u cbparuemu KPUCTanNOB NMaruoknasa u nonesoro

‘wnara. B Kpucrannomacmqecmx Tycax (puc. 5) npeoGnananoT pesko

yrnosatble OGNOMKM KBapua, nnarvoknas peAok, nopoga CUnbHO

. cepuuuTusnposara (Ba-128). Tydo-ocapoulibie nopoas! npeacTaBneHsbl
TOHKO3epHUCTBIMKM  Tydoanesponutamu  (Ba-3037).  lMupoknacTuyeckas
cocTtaensowan gocturaet 30: 06.% w npeacrasneHa | yrnosaTbiMu
_OCTpOyrofnbHbIMI OBnOMKamu 3epeH KBapua, nnaruoknasa W - kanuesoro
noneBoro wnata. MaTpuua CnoxeHa KsapLi-XNopuT-CepuLuToM. Tunbl NopoA,

noaoGHbIe TakoBbIM B paspese Aruakonb, BCTPEYAIOTCA Ha CeBEPHOM CKIOHE

‘xpebTa, Ha ceBepo-BOCTO4HOM Gepery. peku Kuisbinbens (Terbishalieva et al.,
12020). Hap HUMKU npUCYTCTBYIOT nonocyarbie M3MeHeHHble nasbl cepoBaTto-

3eNeHOro 1 ceporo, TeMHO-ceporo Lseta ¢ oBHaxeHHON MOLHOCTbIo Gornee
300 m.

4.2 BepxHsisi navka kominexca Bonbiuoro HapeiHa -
nayka Komnnekca Bonblioro

poA,  BKIIOUAIOLLUX

B OTnMYME OT HIWKHEI nadky, BEPXHAS

PUONUTOBbIE, PUOAALIUTOBbIE U [ALNTOBbIE MTHUMOPHTE!.
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'Puc 6. X O'rcxanhpoaauﬂue Tonkue cpesbl .0BpasLios urHuMGpm'oa
OGpaaubl Ba-44 Ba-44/1 " Ba-46 oonep»aT TEMHble nonocuarbie CprKTypbl
noToka. '

Mopopabl xopowo obHaxeHs!;, Nayka XOpowo BUAHA Ha KapTax, a TUnMbl
nopopa nerko pacnosHaloTcsi B obpasuax no pasHbiM OTTEHKAM Ceporo LBeTa.
BepxHsas nauka npeacrasneHa ByNKaHWYECKUMU W BYNKAHOKNACTUHECKUMMU
Bpekunamu, coaepxalyumn yrnosaTbie UMK yNoweHHbIe 0BnoMK1 puonuTa u
AauuTa ¢ WHPOKUM AnanasoHOM pasMepos, HO 06bIYHO 0BNOMKI UMEIOT ANUHY
3-10 cm no gnuHHOK ocn. Marpuua - CKpbITOKPUCTaNnUYeckas, mMectamm
AEMOHCTPUpYIoWan nonocarocTk: noToka. Yacto urHumbpuTtel npetepnesatot
M3MEHEHNA;, B XOAE KOTOPLIX CBEXWE pO30Bbie, CanaTHO-3eneHble WK
3eneHoBaTo-cepble NOPOALI MEHSIOT LIBET Ha MPA3HO-3eNeHbIe OTTEHKM (puc. 6).
MuHuManbHas MOLLHOCTb BepxHei nauku coctasnsaet 900 M, YTO OCHOBaHO Ha
HenonHblx paspesax Sruskonb-1 u Sruskons-2 (Terbishalieva et al., 2020).
4.2.1 MNeTtporpacusa BepxHeit nayuku komnnekca BonbLuoro HapbiHa:

Uriumbpurel  puonurtoBoro . cocraea B OCHOBHOM
CKpbITOKpUCTannu4yeckue, apupoBbie C TEUEHUAMM, OBTEKAIOLMMU KUCTTBIMU
MUKPOChENL3NTOBLIMA OBROMKaMM (puc. 8). UrHumBputsl: pasnuyaiotcs. no
LUBETy OT ceporo Ao 4epHoro (Ba-44), uMeloT pasHyio cTeneHb caapuaanuﬁ n
copepxar 061oMKu ropHbIX NOPOZ, Pa3Hoil hopMbl 1 pasMepoB OT CepnoBugHO-
KIMHOBUAHBIX A0 YANUHEHHbIX (Ba-46) u pasmepom oT'0,2 go 1,5 Mm. DbsimMme
Bonee ceernoro usera paamepom ot 1 go 2,5 mm TPYAHO pacnosHaTh
Makpockonu4ecku, Ho nerko. B ‘wnudax. Hekotopsle 06pasupi cogepxart Ao
10% wmopanbHbIX KpucTannos keapua, pexe wnauoMopdHble KpucTannbl
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anbGUTU3NPOBAHHOrO KanWeBoro NomneBoro Lwnara u cppamenm KpucTansios
pa3mepom ot 0,2 40 2,5 MM (Ba-30/2). Vlaueaennue M CxKaTble ockonxu CTEHOK
nysupﬁ GLIBLLErO CTeKna Haﬁmonanucu: B 0Gpasue Ba-30/2.

Mruumﬁpuru puomuwroaoro M JaUuTOBOro cocrm (Ba-44 Ba-46,

'Ba-46/3, Ba-29) XapaKkTepusyloTcs Gonee TeMHOI OKPackoil Mo CpaBHEHMIO C

urHuMBpuTamy puonutos. Mopoasl BapbupyioT ot cxpuroxpucrannuqecxnx Ao
MENKO3EPHUCTBIX U nonocqarblx Cerperauuounble NMH3bI 1 hbAMME OYeHb
3aMeTHbl ¥ PasnuduMbl Mo Muxpocrpynypuuu ocoBeHHOCTAM, LBeTy |

cocTaBy. dopMbl  heaMMe BapbupyloTCA  OT nonyxpyrnou (Ba-30/2),

nuH3oBMAHBIX (Ba-29) fo CIONCTBIX (Bé-4'4), 4acTo C HEepOBHLIMM xpamu.

'HeKoTOpbIE U3 HUX COXPaHSIOT BHYTpeHHIOlO CTPYKTYPY nemsbl. Mectamu
“KaliMbl «bAMME oGoraLueHbl TOHKonucnechbwu py.quumu unHepanaMu

4yTo npuaoam' Kk Gonee TeMHbIM LiBeTam (Ba-44/1) vamannu npencraaneuu
KBapueM NNaroKnasom u pe)Ke KanveBbIM: IONEBbIM LINATOM, B HacTosLuee

"Bpems NOMHOCTBIO 3ameu4eHHb|M aanMTom d>opr| KpMCTaI'InOB Bapbupymr ot

‘M3OMeTpVNeCKMX M3Mel"lb'~leHHbIX AO Hel'lpaBMflebIX c M3BVII'IHCTHMM

oqepTaHmlMM MameaneHHaﬂ Macca oﬁoxoerHoro Ty(pa ampmoaoro

qepuoro usera (Ba-45).
" TMopoge! npeTepneBanu paanwmue WIMEHeHWs, B XOAe KOTOprx

OﬁpaSOBbIBanMCb rnuuucro-cepuumoaue (aprunnwrbl Ba-46) U Ksapu-

CepULUTOBbIE - (Ba-44) a MeCTaMM - cepwum‘- KBapLiessie W Kap60HaT-
0
KBapLesble arperam Ocuoeuaﬂ macca nrHuMSpMToa MOXeT conepxarb A

10% BTOPUUHOTrO XWUNbLHOTO KBapua (Ba- 30/2) vi OB IOMKOB XMn (Ba-29) a TaKke

oe
peakux Kpucrannos Kaapua " nnaruoxnasa 06pa3ub| conepxcar Gonblu
rnou unu HenpaBManOM cbopuu

KONNYECTBO Beankyn oBarbHO, OKPY IS
pa3Mep0M oT 2 p,o 4 mwm, 3anonHeH|-|b|x I103AHMMM pynglMM MnHepana

3ano
BTOPUYHBIM KaapueM Beavu(ynbl Henpaannbuou d)oprl
W BTOPUYHBIM KaapueM ﬂpucyrc*rayror TaKe

ue arperarbl xnopurta, 3NUAOTa, ansbuTa,
KBapLieBoro arperara (Ba-106/1)

NHEeHbI HO3AHHMH

PYAHbIMK MuHepanaMM
M3MeHeHHble 05p83ubl conepxcam

kapGoatos (Ba-106) KapGOHaT-cepuum-
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4, 3 Cy6synkaHnyeckue cunnbl
| Vlm'pyaunuuo nopoabl aynxauonny'ronmecxou accou.mauuu omeceuu
K AByM cyﬁsynxauuqecxm Kounnexcam cy6aynxanmecmm WHTPY3UAM
v(npeuuymecraeuuo cunnam) " AalikoBOMY KOMINIEKCY. Ha uccnenosaHHOM
"Hamu yqacrxe AaAKOBbIE komneKcs! OTCyTCTBOBANM. Cy6BynkaHuyeckue
,mrrpyznu nopcbuposo—puonwroaux nopoa B ocnoauom BCTpevatoTes B KpoBne
HWXKHE naqm Wnu B 30He Kourancra HIDKHE 1 BEpXHEl navex.

Hau60nee prnuue cyﬁaynxanuqocxue CUnnbl puonu'r-nop(bupon

‘_3ax'apmpoaauu B Gacceiive p. Kapaqyuxyp 3aech XOpOWO OBHaXeHb!
'umpysnauble CBA3N C ememat_ot_uuuu nopoaamu. Cylﬁaynxaﬂuqecxue cunnbl
puonm-nopqmpoa' MOLLHOCTbIO 6onee '50 M OT Ceporo Ao caémo-ceporo c
ermoaum OTTEHKOM, co.u,epx(aT cnaﬁo PasBuTbie CTPYKTypbl MOTOKa.
‘OcHoBHas Macca or Menxoaepuucrou Ao Muxporpanoqmpoaou stanneHHuKu
"Kaapua Kanuesoro noneaoro wnara u nnarvoknasa menkue, pasmepom ot 1.40
3 MM W COCTaBnsIoT ot 10 Ao 15 06 % nopoabi. I"Ie‘rporpactmqecxue
uccnenoaanuﬂ TaKke noxaauaam 4TO PUONUT COAEPXKMT BTOPUYHBIi kBapL) U
PyAHble MWHepansl. Baepx No CTBOPY peKu Kapaqym(yp MOXHO YyBUAETH
Mopory, KoTopele Nnepexoasr ot CPEAHE3ePHUCTBIX, _3eneHoBato-cepbix A0
pasnuqublx OTTEHKOB CepbiX Tycboa COAEPXaLUMX Nanunnu, NUToKNacTbl U
Kpucrannomacru u TOHKME crou - TEMHO-CEpbIX ~ CMOUCTBIX Gonee
tuenxosepnucmx Tycboa Moumocrb 'rycboa oT 28 a0 Gonee 70 M.
4.3.1 l'lerporpacbm cysaynxauuqecxux puonm—nombupoa ,

Ha pic. 7 nokasaHbI TEKCTYpHble BapuaLnm NUTONOMMK CUNNoB, KOTOpble
BaprDYIOT OT apupoBbIX 4o nopcbuposux puonuToB. B 3oHax SHAOKOHTaKTa U
B TOHKUX Tenax TekcTypel BapLUpyioT ot nopcbupoeblx A0 achmpoBbIX, MecTamu
Ao nepnmoablx (Ba-130), a TeKeTypbl FPYHTOBbIX Macc - ot Menxoaepﬂucmx
.(Ba 133) ao MMKpOl'pad)OQ)MpOBbIX " rpauodmpoaux Pepkue Menme
Bxpannennum pasmepom Ao 05 MM npencrasnenu KBapueM Kanneabm

HOHQBBIM wnaTom, MeCTaMH I'IO‘-ITM I'IOJ"IHOCTHO aﬂb5VITH3MpOBaHHbIM pexe‘
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4.4. Vamenenue n MeTaMopch13M NopoA komnnexca Bo

nnaruoknasoM. B LIEHTpanbHbIX YacTaX ‘CUNNOB PUONUTOB BKPaNNEHHUKN
HECKOMNbKUX reHepauuii coctasnsioT Ao 15-20% obbema nopoasl.

Puc. 7. OTCKaHMPOBaHHbM TOHKMiA cpea CBETOM C nepexpecmou
nonapusayven. CyGBynxaHuqecKuu nopcbupoao—puonm c cpenbamoaou
CTPYKTYPOil.

- Cpeaun. KpynHbiX 3epeH nepaoﬁ reHepauuu, pasmepom A0 4 MM,
npeo6nafaioT NepTUTOBble A0 OPTOKNaso-nepTuToBbIe, B HE3HaYUTENbHOM
KONMYECTBE BCTPEYAIOTCA KpUCTannbl ksapua, Mecramu KoppoanpoBaHHbIe A0

3 mm. Mectamu npuCyTCTBYIOT MUKPONErMaTUTOBbIe CPOCTKM- KBapua W
noknasa (onuroknasa).

Hble 3epHa.

OopToknasa, a. Tanoxe OAWHOYHbIE KpMCTaﬂﬂbl nnar

BTopuuHbii Hemarmamuecmu keapLj obpasyeT Menxvlevl.quouopcb

WameHeHVss B OCHOBHOM MPOSBAAIOTCA B ‘BUAe . cepuuuTU3aLnK (Ba-49) u

[1)831'“'1‘-"409!~ cTeneHn WHTEHCUBHOCTH,

svn unv rHeaa (Puc.7).
nbLIOro HapbiHa. -

BTOPUYHOro OKBapLieBaHWs (Ba-130)
npoTekatowyero B suAe cepnuwr-xaapueablx,

no
B Gonee paHHux uccneposaHnax, uccnepoBaTeny BynkaHUHeckux poa

a ofpaljanu BHUMaHUE Ha 0COBEHHOCTN KX

B
MeTamopchuama 1 Omucany WX Kak nopcuponas!, meTamopdu3oBaHHbIe
FIN, Ctp S on 1956; Kucenes, 1984).

ycnosusix senerocnanLesoii dauum (Kopones,

komnnexca . Bonbioro HapbiH
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Puc. 8. -CSMl-uaoG_p‘aerwa. noxaau_aaiomué (a) Kyﬁméecxué- Kpuqrannbl
mardeTuta B urHumGpute (Ba-46), (6) AuCNepCHbIi MENKO3epHMUCTI
BTOPWYHBLIA MarHeTuT, Bbi3biBAIOLWWA TEMHYIO OKpacKy dbsiMME, NoKasaHHOro
Ha pucyHke 6 (urHumBput Ba-46), (B) WNbMEHUT HApacTaHWs TUTAHWTA B
aHaesuToBsoi nase Ba-111, (r) kak (B), Ho B Gonbluem: macluTabe. ot

" Apyrue nccneaosarenu sacmkenposany; YTo MeTaMopduam paseuBancs
TONbKO nokansHo (fogoHosa, 1972), u B LeNIOM, NepBUYHbLIE CTPYKTYPbI U
TeKCTYpbl 3¢d)y3v|anb|x nopoa U ux cybBynkaHUYeckux u nupoxnacmqecxux
aHarnoroB ' XOpOLWO COXPaHWANCh. 3acnyXvBalOT BHUMaHWE LUKPOKO
PacnpoCTPaHEHHbIE U3MEHEHUN U MeTamopdu3M, KOTOpble MPOSBRSIOTCH B
NPONUAUTU3aLUMK, BTOPUYHOM KBapLieBaHWUM W aprunnmusaLmu. OHU 3aTPOHYNM
Taloke Nopoabl ahy3nBHOI 1 nupoxnacmqecxou cauwii n cyGeynkaHnyeckmne
PUOMUT - NOPUPLI. ' ' |

3T npolecchl NpUBENN K NEPeKPUCTANNU3OBAHHBIM anbButy OCHOBHOIA
‘Maccbl, BTOPUYHOMY KBaplLy, a Talke K CUMbHO AedopMUpoBaHHBIM ¢
MEINKO3epHUCTBIM CpOCTKaM 3MKWAOTa W XnopuTa. Heunaextudpuumpyemsiin
MeIKo3epHUCTLIN MaTepuan B obpasuax Ba-111 (3eneHocnaHueBas anuuﬂ) n
Ba-46 (urHumMbpuT ¢ TeMHbIMM Nonocamu TeveHus) Ouin uccnenosau METoAOM
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ckaHUpyIOLLeli  SNEeKTPOHHOM Mukpockonui. O6pasusl Ba-111 u Ba-24

NpeacTaBnAloT - Cobol -~ MenkosepHucTsie  MeTaocapku,  oBoralieHHbie
TUTAHUTOM U UNbMEHUTOM. TUTAHUT OGpacTaeTHeNPO3paYHbIM UbMEHUTOM, U
8 opHoM o6pasLie npeobnapaer TUTaHuT (aHpesutosas nasa Ba-111). Kpome

TOr0, MEXAy 3epHaMi nepekpucTannniosaHHbIX amdubona obpasosancs

unbmeHuT (Puc.8).

BuiBOA , ‘ .
. Komnnekc Bonbluoro HapeiHa, o6HaxeHHbIl B paiioHe xpebra [Jxetum

CpeauHHoro TsHb-LlaHa, COCTOAWMA M3 BynkaHudeckux nopop, Obinu

_NpeACTaBneHbl BbICOKOKANMeBbIMA 1 W3BECTKOBO-LUEMOUHBIMU  CHniamu

puonut-nopcupos. - Komnnekc Bonbiuoro HapblHa cocTouT W3 HWXKHE#R W
BepxHel nayek C BHeApeHHbIMI CyOByNKaHN4ECKuMI CUnnamiu. HwkHAA nayka
npefcTaBneHa nasamu U Tygamu ¢ Bapuaumsmu coctasa ot GasanbToB A0

puonuToB. BepxHaA nauka COCTOUT U3 UrHUMBPUTOB U UrHUMEBPUTOB CO CROAMK

TyhoB W NaB, KOTOpbie BapbUpyIOT MO COCTaBy OT aHAe3uTa Ao puonuta B
KoTopbIX, HabsmiopaeTcs obunue MenkoaucnepcHoro MarHetuta u remarura.
B6nu3u K. pasnomam nopoAbl - UHTEHCUBHO WU3MEHeHbl, B npegenax
3eneHocniaHueBoi cauuu meTamopgusma. Cy6BynkaHuyeckue cunnsl,
CNOXEHHbIe Mopcup-puonuTaMu, AUCNoUnpoBaHsl B 30He KOHTaKTa Mexay

HIDKHET M BEpXHeii NauKamy U B 30HaX PasnoMos. .-
NATEPATYPA
Pﬂsaﬂuea A.B, XverHep E., TpetbsikoB AA.,

My A. (2011) PaxHenaneosoiickue
M nosice Yy-Mnuickux rop u
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‘MaanbimMaTThiK  TyTymaap Gupu-ovpw

yOK6815 -

MHTErPALIMS| UHOOPMALIMOHHBIX CUCTEM CYEEKTOB CYEEHOW

| ’CMCTEMbl B EOUHOE HHQOPMA‘L;VIOHHOE MPOCTPAHCTBO
, o * WWa6eies P.K., Xymanuesa X.U. -
YupexaeHue HopMaLMoHHbIX TeXHONorWit «AguneT cot» npu CyaebHom
[AenapTameHTe npu BepxosHoM cyae Kbipreisckoit Pecny6nuku

Passutne WHGOPMALMOHHBIX CUCTEM cyGbekToB ~cyneGHol cucTembl

'BEeTCA Ha CEeroAHsWHMWA AeHb aKTUBHO MO HECKONbKUM HamnpasrneHuaM.

OpHako BCce UHMOPMAaLMOHHBbIE CUCTEMbl B3aMMOCBA3aHb! ¥ Hanpasnexbl Ha

OCyLeCTBNEHUEe NpaBOCYAUs 1 MOBLILIEHWS AOBEPUS HACceNeHNA K cyaebHoi
‘cucteme. [pu 3ToM Heobxoguma paspaboTaTb UEHTPanbHbIN  NEMEHT
‘ynpasneHus, 06beanHUB B eAnHOE UHGOPMALIMOHHOE NPOCTPAHCTBO.

KnioueBble cnosa: WH(OPMALMOHHAs CMCTeMa, CyAONpOU3BOACTEO,
npaBocy/ve, MHdOpMaLMoHHas Ge3onacHoCTb, ynpasneHue.

COT TYTYMYHYH CYBBEKTTEPUHUH MAATILIMATTbIK
 CUCTEMANAPBIH BUPAUKTYY MAATIbIMAT MEUKUHOWTUHAE
WHTErPALUMANOO .

| ROTH LWa6wies P.JK., Xymanuesa X.U. :

~ Kelprbiz: PecnybnukacbiHbiH )Korppxy coTyHa kapawTyy thn;mna_p
AenaptameHTUHWH ambmqam «Agunet coT™» _&Maanbwarrux TexHonoruana

g RISHHON] GoloH4a MeKkeMecH

 Vuypna coT TyTyMyHyH CyGBeKTTEpUHUH waansMaTILK g'(mgg:z:t:(
MliTen uybiryy Gup Heue GarbiTra KUrepavy aktvsayy. 'DVROK, -
He GainaHblTyy XaHa KankrbiH

TYTyMyHa GONroH WLeHMMuH xoropyy Gaanarad )KaH;i Txannt:;l: :HU;:*:::;::

KOropynaryyra GarbitTanrad. Ouwion sne yuypAa, X Kanmmpw Kepex.

UwiTen ybiryy, GupavkTyy Maanbimar MenKuHaurnHe an W COT  GHAYPYLWY,
Bawranke: cesmep: MaanuiMarTblk kit |

aauneTTyynyk, MaanbIMaTTeIK KoONcy3AYK, Gawkapyy-
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INTEGRATION OF INFORMATION SYSTEMS OF THE SUBJECTS OF THE
JUDICIAL SYSTEM INTO A SINGLE INFORMATION SPACE

Shabyev R. Zh., Zhumalieva Zh.l.
Information technology institution «Adilet sot»
under the Judicial department of the Supreme court of the Kyrgyz Republic -

The development of information syStems of the subjects of the judicial
system is currently being actively pursued in several directions. However, all
information systems are interconnected and are aimed at implementing justice
and increasing public confidence in the judicial system. At the same time it is
necessary to develop a central element of management comblmng lnto a slngle
information space. :

Keywords: Information system Judlmary, Justlce mformatlon securlty
management.

Beepenwe. Cospanve OTxpufqrd' uH¢>opMauu0HHoi‘o pecypea 'cyqeGHblx
akToB, nybnukaums ¢ yéfém nepconmbukauuu AaHHbIX, ucnonbsoaauheﬁ"ubaux
'MHCTPyMeHTOB npu  paspaGoTke un'c'popmauuo‘nnblx‘ cuctem ICyGBeer'O’B
cynebHon cucteMbl NO3BOMUT c¢opMMpoaaTb eauHoe umbopmauuouﬂoe
NPOCTPaHCTBO, TeM caMbim l'lOBbICMTb YpOBEHb orprnocm " npoapaqucm
cyaeGHo cUCTEMbI Keipreiackoit PecnyGnukn, Tawke NO3BOMNUT MOBBICUTL
KayecTso pa60m CyZeW, MNOBbICUTL = YPOBEHb ‘AoBepusi  Hacenewus
OAHOBpeMeHHO o6ecnequT rpaxxgaHam 60nbmy|o AOCTYNHOCTb K CpeacTsam
3awuTbl Npu cyaebHbIX pasbupartenscreax.

Ha pauHblii momeHT paspabarbiBaioTca ¥ BHeAmeTCﬂ B cyaebHom

cucreme as‘romamaupoaauuaﬂ umbopmauuonuaa cuctema «Cy,q» Ans Beex

WHCTaH LWIM asTomMaTuau pOBaHHaFI VlHd)OpMaLIMOHHaﬂ CMCTeMa

«Mcnonuurenbuoe MPOM3BOACTBOY, nnaT(t)opma oﬁyqeuun Ans cypei w
paSOTHuKoa cygoa cuctema aneKTpOHHoro onymeHTooﬁopOTa nporpammMmHo-
annapaTHuﬁ KOMNNeKe aymo-auneo ‘thukcauuu n. nporoxonnpoaanml
cyne6nux 3acenauvm (ﬂAK AB¢ n I'IC3) nopTan npaaocymm TaKKe

NPOBOASTCS MHTErpaLMoHHbie NpoLeccs c uucbopmauuounuuu cuctemamu
OpYyrux rochapCTBeHHblx opraHos
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- EanHoe  MHGOpMaLWokHoe -~ STO COBOKYyNHOCTb, OBecneunBaiowias

‘uH(popMaLMOHHOe  B3auMopencTeue cyGbekTos - cyneGHORl | cucTeMl,
UHEPOPMALIMOHHBIX CUCTEM U TEXHONOTUIA, UX BEAGHUA U OpraHu3aumumu paboTsl,

MHpOPMALINOHHO-TENEKOMMYHUKALIMOHHLIX  ceTedd, YHKUMOHUPYIOLMX  Ha
ocHoBe eAVHbIX NPUHLMNOB K o6Lmx npasun, |

Mpu nopave WCKOBOrO 3amBNEHUA B 3nexrpouuou Buge Heobxogumo
aaeneuue__oﬁﬂsarenbuonayTeHmcpuKauuu rpaxgaHuHa ¢ noaTeepXaeHueM
NMYHOCTM Kak Ha lMopTane rocyapCTBEHHbIX YCMyr U pean13oBath UHTerpawuio
¢ EAuHON CHCTEMOIi MAEHTUNKALNI, YTO NO3BONUT

WUCKNIOYUTb obpalueHus;, COAepXalMX OckopOuTenbHbIe — BLIPAXEHWS,

HeLeH3ypHylo 6paHb, 'Yrpo3bl XU3HM, 3AOPOBLIO U UMYLIECTBY CyAed U
pabOTHUKOB CYA0B.

WHTerpauuss € Apyrumu rocynalpc'raenﬂblw opraHamu NO3BONUT
ob6nerunts paGoTy pabBoTHWKOB cyaebHOn cucTeMbl, AACT BOIMOXHOCTb
npeAocTaBNeHUs NepCoHanbHLIX AaHHbLIX Yepes nopTarn npasocyAua.

Mepexoa Ha 3NEKTPOHHOE: CyAONPOU3BOACTBO W UCNONHUTENLHOE
npoussoacTso Tpebyer obecneveHus nH(opMaLMOHHOW GesonacHocTn Ha

BbICOKOM 'YpOBHe, Mpeanonaratolieii BBegeHne onpeAeneHHbix Mep Mo

3aKpbITUIO U OrpaHNYeHuIO KaK Ha TeXHU4YEeCcKoM ypoBHe, TaK N Ha npaaoaom ans

3 heKTUBHOrO NPUMEHEHUA Mep 3aLLuThI.
' nx
OBsi3aTenbCTBO MO HepasrnalleHuio AepcoHanbHbIX AaHHBIX, CTaBL

B Xoge
W3BECTHLIMM PN WCMONHEHNN cnyxeBHbIX obazaHHOCTER ¥ Jit

Ba Mo
oCyljecTereHnss npasocygws, cobnioaeHue HOPM 3aKoHOAATeneCT

BONPOCaM
MCTIONb3OBAHMIO NEPCOHANbHBIX AAHHbIX, HOPMATMBHBIX AKTOS -~

OHanbHbIX
06paboTki nepcoHanbHbIX AaHHBIX, TpeGoBaHuii K 3awuTe nepc -
HanbH
AaHHbIX, B COOTBETCTBUM C. ‘3akoHom - "06 uHopmauuu  nepeo

ornHa M
Xapakrepa"“. pu 3TOM | 'HeoBxoAuMO. OTMETUTb 3anpeT nepegayun n
0B CyA0B.
napons, a taike SLIM TpeTbuM NULAM CO CTOPOHbI CYAei 1 paboTHUK cyn

eHHBIX Ha
B cyneGHoii cucteme TpeOyeTch npuHATME Mep, Hanpagn

Wi, Ha 3aLLMTY
o6ecneyenue udpoBoil GesonacHocT B CYA0R BCEX MHCTaHU
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* AaHHBIX, NpUMeHsieMbIX B cchepe cyAeSHoro W UCTIONHUTENBHOTO npouaboncma
oT kubep-arak, Aanee UCNoMb3oBaHNe INEKTPOHHON NASHTUdUKaLMK 1 ApYrux
CPeACTB 3aluThl Npu ayTeHTUduKaumun. Kpome atoro, HeoBXoANMO pa3BuBaTh

‘W noebiwaTh KynbTYpy MH(OPMALMOHHON Ge3onacHocTvt ‘cpean paGoTHUKos
cyne6Hoit cUCTeMbI NyTem pa3paGoTku NMONUTUK U pernamMeHToB obecneyeHms
WHOpMALMOHHON BesonacHocT. e ) '

A peanusauuu komnnexca 3ajady No NEPexody Ha 3MeEKTPOHHoe
cygonpomssoacTeo W obecnevenne - Heobxogumo  copmupoBaTh
nporpammHyto MHepacTpykTypy EauHoro u‘n'cbopuauuonuoro npOCTpchfsa
KaK npeacTaBneHo Huwke (CMm. puc. 1) a TaKke npoaecm nonromsmenbnue
aTanel peanusaumn. ' e ‘

Puc.1. I'lporpauumaﬂ peanusauun

Heobxoaumble noarotosuTentHLIe sTankl peanusaumm nepexoaa:

1. Pewenne Bonpocos npaBoBo ’QGOCHOBaHHOCTH' nepexopa - Ha

3NeKTPOHHOE CyAONPOM3BOACTBO (BHECEeHWe U3MEHeHWii, LONOAHEHWN W
NPaBOK B KOAEKCHbI, KOppeKTMpoBKa cywecTeyowmx HMA, paspaboTka K

YTBEPXXAEHWE . pernameHToB u apyrue), ‘MacTW  3MEKTPOHHOrO
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BKNiovas umerpaumo c CucreMou yn

noxyuemooﬁopma ucnonuwrenbnoro npouaao.qcm cucrem ayauo
3meo¢uxcaulm u "POTOKOHMPOBaHMH CYA85HHX 3acenaunr1 B 4actu
Tpancnnuuu cyAeGHux saoenanuu (BHyTpu cyna, BHYTpU cyneﬁuou CUCTEMBI,
BHE cypeGHou cuCTeMbl B oncpbrrou peme aHecyAeGHou cucTemsl Ans
pyxoaommux W NepBbiIX nuu), yTqueHue npouecca npenocraaneuue Aoctyna

'K NpocMoTpy W nonyyeHuto Korwm 3anucu npoaeneum 37MEKTPOHHOTO

oﬁyqeﬂua ucnonbaosanun 3L|I'I npn no,qnucauvm mpu.uuqecxu ' 3HAYUMBbIX
AOKyMeHTOB " npenocraaneuuu anenponﬂux cepsucoB AnA rpaxaaH W

Y4aCTHWKOB cy.neGHoro npouecca npoaenenue cyAeGHux 3acep,auuu c

UCnonb3oBaHNEM CUCTEM 3au4mb| caune'rena w ap. Paapa60n<a TEXHU4ECKUX
pernameHToB, MHCTPYKLUIA Mo uud)opMauuoHHou 6e30nacnoc'm “ ap.
2. BHeppeHve equHOro Ans BCex umpopmauuouuux CMCTeM cepsuca

“«OBLjan cucrema noxymemooﬁopOTa» N03BONNT npuaecm B enuuooﬁpaane

BCE Hanpaaneuma pa6on,| c umbpoauuu AOKYMeHTaMM u Marepuanaun oT

‘co3naHus,  XpaHeHus, npegocraaneﬂuﬂ jocrtyna 1o ouncbpoaxu

tbOpMMpoaaHuﬂ nonHoueHHoro anelcrpouuoro cyneﬁuoro .qena ‘pabotsl €

'LIVICprBbIM apquoB noaucuT qu)opmauMOHHylo 6esonacHoch " nosaonwr

cokpaTUTh usnepxcxu Ha paaawr'u'e umbopuauuouﬂblx cuctem, nossonuT

c6anaHcuposath uarpysxu MeXaY MchopMauuonuuMM pecypcaMu a TaloKe
pacwmpuT uucrpymenrapun no pa60're c paauuw BUAaMu umbpoaux

| MaTepuanoa( ayguo-auneo oo, apxmau ¢ alnunTa), ynpocTuT uHTerpaumo

MAK «<AB® M F|C3» B o6mym umpopuaumounyro cpe.qy ﬂauubm oepauc 6yp.eT

cocromb u3 cne,uyrou.mx cbyHKuuonaanbix 6noxoa
“+ Briok ynpaBeHs LMgpoBbIM apXMBOM " "Pep'°°Ta
Marepuanau

R Enox m-nerpauuu c BHy'rpeHHuuu uucbo
paaneﬂuﬂ uncpopmauuonuuuu

BfIeHUA ;qocrynos K

pmauuonuuuu cucTemMamu,

PeCchaMM |
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B Bnox wnTerpauumn co CM3B «TYHAYK» (qepea LieHTpankHbIe NONUTUKN

ACHCTeMbl ynpaaneum MHcbOPMALIMOHHBIMM pecypcamm 1 B CBsi3Ke C .qpyrmu

MC). _ | B ot
~ + BrIOKOLUGPOBKY AaHHbX (Monynb Ans oundpoBKK apxupﬂblxrnaﬂﬂslx,
Monynb oumppoam nocTynatowux AaHHbIX) | : ,

. Bnox ynpaBneHus cos.qanueu xpaHeHueM umbpoablx AOKYMeHTOB u
MaTepuanos  (BKioaloLmil xo_ﬂcrpyx'rop. W ynpaeneHue WwadnoHamu
,qoxyuem‘os) : | ‘ |
' . Bnox «Ocpucuue npunox(ennﬂ» (aaanmpoaauubm nog nyc,qu
cyaebHon cucTeMb! ocpucubm pepakTop)

. Snox nHTerpauum ¢ NAK «<ABO u ncs»

B BnOK «3LM». , ; _

3.{ Monepﬂusupoaaunbm AMC «Cyn» no 3aBepLueHmo cyneﬁuoro
npouecca AOMKeH Hanpaanmb nocpencTBoM umerpauuouuon LWNHB!
pesynbTupyioliee nocranoaneﬂm B 4aCTI UCTIONHUTENBHOTO npouaao.qcrea B
.' AUC «McnonHuTeanoe npou3ao,qcrao» Ans Aanbueumeu HALMaLMK.

‘ MHTerpauun AMC «Cyn» I'IAK AB(D " FIC3 B yacTu nonyquun .uaHHblx
cy,neGHux 3acenaHuu " aburpysxe peaynb'raToa BO3MOXHOCTW NpoCMOTpa ayau
BUAEO NPOTOKONa Hanpsmyio U3 AUC «Cyay, npnoﬁmeﬁue ayguo Buaeo
NPOTOKONOB Kk MaTepuanam cyneGHoro Aena. z

| Taioke AMC «Cya» fomkeH o6ecneqmb npeaocTaBneHuns cepaucoa p,l'lﬂ
rpaxc.qau w yqacmuxoa npoueccos nocpeAcTsOM coauec'ruou pabotel C
nporpaMMHblM komnnekcom «[lopran npaaocynm_»,: AB®, wmoaynem
LeHTpanbHoro 3NEKTPOHHOrO épxusé (66u_4aﬁ‘ gucfeua ane_ncrpouﬂorb
AoKymeHToObOpOoTa). : e

4. Peannaauuﬂ umerpauuouublx npoueccos uepes CMSB «Tpr.yK»
grm nonyqeuuﬂ BCEMN He06xonmou uucbopmauuu ans uncbopmauuouﬁblx
cucrem cyneﬁnou CUCTEMbl U. NPEAOCTaBNEHUS KOMMNMEKCHBIX ycnyr ana
y4acTHuKoB cypebHoro npovecca, He0GXoAUMO OrpeaenuUTL KapTy UHTErpaLm
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Ha GnwxanLiee Bpems, yUnTbIBan peanbHble BO3MOXHOCTH WH(OPMALMOHHBIX
cmﬁeu rocyAapCTBeHHbIX OpraHoB. _ |

5. PaspaGotka Tloprana «Lludposoe npasocyauen», KoTopblit
BKIOY@ET CepBUCHI ANA TpaxaaH W y4acTHUKoB cyAeGHbIX pasbuparenscTs
(rpachvku CyAeOHBIX 3acedaHuit, cTatyc aena, cyaeGHas nosecTka), B TOM
yucne OTKPbITbIE [AaHHbie, nopTan npu3saH noBbICUTL 3dEeKTMBHOCTL
cyae6HOI cUCTEMbI MO B3aUMOABNCTBUIO0 rpaxgaHamm 1 cyaebHoil cUCTeMOi.
Taioke ‘nopTan AOMKEH COAepXaTb WHTepaKTUBHbIe NOACKasku no noaaue
MCKOBOTO 3amBNIEHNs B CYA ¥ BO3MOXHOCTb ONNaThbi rOCMOWNNHLI, pasMep
KOTOpOiA 6yge1' BbICYUTLIBATECA OHNAIIH-KANbKYNATOPOM HA OCHOBAHMM
sasBneHHBIX B ucke TpeGosanui. MMopran pabotaer B CBA3M CO BCEMM
WHPOPMALIMOHHBIMU CUCTEMaMK cy6bekros cyaebHoO cucTembl. Heobxoaumo
peann3oBaTb UHTErpaLuio ¢ EAnHOI cUCTEMON AEHTUDUKaLINM.

6. [Ona oBecneueHus eanHoOGpPa3Hoi paboTbl MHGOPMALIMOHHBIX
CUCTEM W UX OObeaVHEeHWA B eanHoe WHGopMaUUoHHOe NPOCTPaHCTBO
HeoBxoaumMo pa3paboTaTh LieHTpabHblil ANeMEHT ynpaBneHus: MporpaMMHol
WHPaCTPYKTYpOii — cucTemy ynpasneHns WHEOPMALIMOHHBIMIA Pecypcamu.

3akniovenune. [laHHaa cuctema AOMKHA COCTOATH 3 cneayloLmux

dYHKLUMOHaNbHBIX 6IOKOB:

' namu
e Bnok ynpasneHus asTopusauuy, KOHTpOINS W yNpaBneHn AocTy

W Mogynb asTopuU3aLuu ayTeHTUdUKaLUK;
e Bnok kagposoro y4érta v ynpasneHns;

( ‘ ‘ MUKaTOPOB,
BRoK eAuHbIX CNpaBoYHNKOB, naeHTUdMKaTopoB ! knaccud pOB;

Brok ynpasnexus nonutukami,
Briok ynpasneHis BHYTPEHHUMHA uHTerpay
PYHKLMOHANbHBI 610K MHTErpaLmuk c.aome

NAMM;
HHO UHGPACTPYKTYPO#.

NUTEPATYPA

TBEHHOM W
1. Noruxos, B.H. WUHdopmaLMOHHbIE TexHonorun B rocyaapc

3. -240c
MyHULMNAnLHOM ynpasneHui -M: ua-8o KHOPYC, 201
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2. depoceesa H.H. Cywsocts -#  npoBnems! 3NeKTPOHHOro
AOKyMeHTooGopoTa B WH(POPMaLMOHHBIX TexHonoruax // KOpuer. -
2017. - Ne6. - C.61. 'l BaToosqes
" 3. Pobepr Maptun Yucras - apxutektypa. Mckyccteo paspabotku
" nporpammHoro obecnevenus = Mutep, 2019. - 410¢c. - “
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| undéf the Judicial department of the Supreme court of the Kyrgyz

COBPEMEHHbIE NPOBMEMbl MEXAHWKW
Buinyck copok wecroit (4), 2021 r.

ampme—
o=

VK 681.5
 LIM®OPOBU3ALWS CYAEEHOM CHCTEMI

| La6sies P.K., Xymanuesa X.W.
YupexneHue WHCOPMaLMOHHBIX TexHonoruii «Agunet cot» npu Cyae6Hom
" penapramenTe npu BepxosHoM cyae Kbiproiackoit Pecny6nukn

: B pamkax uudposusauum B cynebHoll cucteme paspabartbiBaeTcs
aBTOMaTU3poBaHHas uHcopmalvoHHas cuctema «Cyar, rae npeaycmMoTpeHo
aBTOMaTUMECKoe pacnpegeneHue fgen CyabaMm, nepefava fAen  mexay
WHCTAHUMSIMY, ~ aBTOMaTU4eckoe HasHaueHue cyAebHbIX . 3acepaHuil,
(hopMupoBaHue cocTasa cypeit 1 apyrue. R TP
KnioueBbie cnoBa: WH(OPMaLMOHHas cucTema, CYAONPOU3BOACTEO,

npasocyaue, UnpoBuU3aLIUS, MHTerpaLus.

COT TYTYMYHYH CAHAPUNTEWTUPUITULLIA

' lla6bles P.JK., XXymanuesa X.M.
- Kblprbia: PeciyGrinkacbiHbiH XKoropky cotyHa kapawtyy Cot
AenapTaMeHTUHUH anablHAarsl «ApuneT coT»

FUSR

MaanblMaTThIK TexHonorusnap GoroH4a MeKkemecH

~ Cor TYTyMyHfa CaHapunTewTvpyy ankarsiiga  "CoT’
aBTOMATTAWTLIPLINTAH MaanbiMaTTbik TYTyMy WLITEUn ybiryyaa, anapaa
CyAbsinapabiH - yuypnapbiH . aBTOMaTTbiK  TYPAS GenywTypyy, WWTEpAv
WHCTaHUusNapgbiH - OpTOCYHAA, eTKepyn _BepyyHy, COTTYK OTYpyMAAPAR!
aBTOMATTHIK TYPAS AailbIHAOOHY, CyAbANapAbl, XaHa Gawkarnap.
‘Bawranksi . ceamep: MaansiMarTeik TYTYM,  COT- SHAYPYLLY,

BAUNETTYYNYK, CaHapUNTeLTHPYY, MHTErpaLus.

DIGITALIZATION OF THE JUDICIARY

Shabyev R. Zh., Zhumalieva Zh.l.

Information technology institution cAdilet sofy Republic

" As ‘part of the digitalization of the judicial sygtem,f a?h::ﬁgn,:;?;
information system "Court" is being developed, which provides o;en instances,
distribution of cases to' judges, the transfer of cases Detw
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automatic scheduling of court sessiods, the fon'nation of the composition of

judges, etc. KSRy s Hob -
Keywords: Information system, judiciary, justice, digitalization,
integration.

Beegenne. Liudpousaumn cyAeGHoit cuCTeMbI — 3TO  CMOCOG
OCYLIECTBNEHNA  NpaBocyaus,  OCHOBAHHBI  Ha  MCMOMb3OBaHMM
WHGOPMALIMOHHLIX TEXHOMOrWiA, BKNIOYaeT ‘B ceba uenbm pAp  cucrtem
aBTOMaTU3ALMN cyAeGHoro " ucnoanTeanoro npouaaoncma 3ne|crponuue
WHCTPYMEHTb! AOMKHbI oGecnequTb ynyJdleHue Kawecraa cyAeMcxon paﬁom
coKpalleHue uanepx(ex u MaKCUManbHoe ynchmo p,nﬂ y4acTHUKOB cy.qe6Horo
pasbuparenbcrsa.

B naHHoit paBore paécManuBaeTcn' 'paapa60'1"'kaf umbdp‘méﬁu'o’uﬁdﬁ
cucrembl cygos. B 2019 roay B pamkax peanuaauuu l'ocynapm‘sennou
Lienesoi nporpammoii "Passutie cyae6Hoii CHCTEMBI KblprbISCKOM Pecnyﬁnuku
Ha 2019-2022' rogw" Gbima Havata paspabotka ABTOMaTU3MPOBaAHHOM
MHOPMaLIMOHHOW cucTema «Cyp» (nanee AUC «Cy.q») KoTopas BKno4aet
CyAbl NEpeoi u BTOPOI WHCTaHumit. AUC. «Cyg» npeacrasnser cobo
umbopmauuouuyno cuc7e~uy, nosaonmoluee perucrpuposarb aBTOMaTn4ecku
pacnpe.qenmb n o6pa6aTb|BaTb cynebHble gena.

B Buay pasawruﬂ umpopuauuonuux Texuonoruu CMCTeMa 1 BHeceHVIeM
U3MEHeHWI; JoNoONHeHwn B 2021 rogy B Yronoauo-npoueccyanbubm KoAeKc
Kblprbiackoi Pecny6nm<m I"paxcnancxuu npoueccyanbﬂuu Konexc Kblprblacxou
Pecny6nuky, | AmmHucrpameno-npoueccyanbuuu Kogexc ‘ Kblpl‘bl3CKOM
Pecny6nukn Heobxopaum nepecmotp Hexoropux cbyHKuuonaanux 3MEMEHTOB
n Bu3Hec-npoLeccos, OTAENbHbBIX: KOMNOHEHTOB (DYHKLMOHANLHOCTU CUCTEMBI
W B npouecCyanbHbixX Bonpocax (npaaoat;lx ﬁonox(éﬂuﬁ).

"B cBAsM. ¢ atum B Hac-roamee Bpems  paspaGarbiBaeTcs
Monepnusupoaauuaﬂ AUC «Cy.q» Koropaa yCTaHasnueaet eauHbie npaeuna
'u TpeGoBaHnA k npoueccy pacnpeneneuuﬂ Aen, ‘opraHusauum u BeAeHN
aneKTpOHHOI'O connpouaaoAcTsa nopn.qox paGOTbl c npoueccyanbublmu "
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WHBIMYM AOKYMEHTaMN BO Beex cyaax Keipruiackoil PecnyGnukw (nepsas, eTopas
y TpeTBA NHCTaHLUN). _

Lensmn AUC «Cya» sensoTcs UncbpoBusauus CyAoNpon3BoACTEa,
BHepApeHne BO3MOXHOCTIA nonHoi obpabotku cyaeGHoro gena u cyaebHoro
matepuana B 3SIEKTDOHHOM BUAE 33 CYET NOBLIEHUS ONepaTMBHOCTU W
kayectBa paboTbl ¢ cyAeGHbiMM aenamnm u cyneGHbIMM MaTepuanamm,
CHWKEHWE -TPyAo3aTpar, CBA3aHHLIX C. odopmnexvem W nepepaveit gena
BHYTPM CyAQ, YCUIEHUE KOHTPONA UCTIONHeHUs n'oBpaboTky Aena, ucknioueHie
yenoBedeckux (hakTopoB npu pacnpepeneHim cyaedHbix aen u cyAebHbIX

MatepuaroB CyAbsM, HasHaueHWn 3acepaHuit u cdopmupoBanuu cyaedHoro -

cocTaBa. BErIHEATION N ‘ ,
AUC «Cya» HanpaBneHHa Ha aBToMaru3aLnio Bo BCEX TPEX NHCTaHLMAX

nopsaka pacnpeaerneHus aen, hopmMupoBaHus CYAEIACKOTO COCTaBa, BEACHNA
CyAonpousBoACTBa, .~ Npouecca MOArOTOBKA - K ‘cynebHbIM  3acefiaHnaMm,
Hasﬂaqéuﬁﬁ cyAeGHblx- 3acefjaHuii, co3faHna u ocpopmneHus AOKYMEHTOB,
.coanauun uenocmou cucTembl cyAeGHoro. fenonpouspoacrea  C
oGecnequueM noaumeﬂuﬂ apheKTUBHOCTH, npuHUMNa OTKPLITOCTH W

npo3payHoOCTH gemenbl-iocw cyAeGHoit cucTeMb! (cm. puc. 1).
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Puc, 1. MHTepcbe_l_'ac AMQ «Cya»

101



AWUC «Cya» obecneunBaeT BINOIHEHNA, CrieayioLmnx 3aaaq:
e aBTOMATU3aLUA CYAOMNPOUIBOACTBA;
o Nepexop Ha aNeKTPOHHOe CyA0NPON3BOACTBO;

e [JBWKEHUE 3NeKTPOHHbIX: CyAeBHBIX Aen U CyaeGHbIX MaTepuanos mexay

cynamu Beex uHcTaHumi Kelproiackoit Pecny6nuku; - -

e . aBTOMaTMyeckoe pacnpegenexue aen 6e3 ywactusa nonb3osareneii;

e aBTOMaTMYECKOE HasHauyeHWe cyaebHbIX 3acefaHuit 6e3 yyacTus
nonb3osarenei; WO | '

o aBTOMaTudeckoe chopMupoBaHue cyaeBHOro coctaBa AN CyAeGHbIX
3acefanuii.6e3 yuactus nonbsosareneii; e '

* CO34aHME eaMHOrO MHGOPMALIMOHHOTO NMPOCTPAHCTBA, CBA3LIBAIOLLENO
 BCEX COTPYAHMKOB CyAa, OGLEAWHEHHbIX OGWWMKM  AerioBbIMM
Do T INETN. ‘. e T
¢ oObeKTUBHOE W oOnepaTUBHOE MONyYeHWe [MaHHbIX CTATUCTUKA U

hOpMUpOBaHME ' OTYETHOCTM MO  PACCMOTPEHHBIM henaM, - no
- nocTynuBLUMM Xanobam, paboTsl cyaeil U kaHuenspun:
o obecrieyeHne KOHUAEHUMANLHOCTU 33 CYET pacnpepeneHus’ npas
AOCTyNa K [OKyMEHTaM, pasMelieHHbiM B LeHTPANM3OBAHHOM
XpaHunuLe;
® WHTerpauus c Apyrummu HGOPMaLIMOHHLIMU CHCTEMaMI.
OneKTpoHHoe cynonpousaogcrao AUC «Cypa» BkniovaeT B cebs

cneayowme atanbl;

- PerucTpaums aen B cucteme:
- @BTOMATU4ECKoe pacnpesieneHue aen B cucTeme;
- NPUHATUE Aena cyAbeil Ha O3HaKOMMeHWe:
- O(hOpPMneHme pesynbTaTa O3HaKOMMEHUS;
- NPOM3BOACTBO Aena Aocyae6Horo pasGuparenscraa:
- Xof\ cyaeGHoro pasbupartenscraa; |
- ohopMmneHue peaynbrara paccmorpeﬁnﬂ Jiena;
- 0hopMnEeHUe CyaeBHbIX aKTOB:
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- nepeAava Aena B KaHuenspuio;
- obxanosaHue cyaebHbIX akToB.
Moka AOCTYN K cCyAeGHbIM aktam ofecneuuBaeTcs NOCPEACTBOM
ycronb30BaHusA caiita no nyGnukauun cyaeGHbIX Aen 1 akTos Ha act.sot.g.
Ha AaHHbI MOMEHT UHPOPMaLIMOHHBIA pecypc cyaeGHbIX akToB act.sot.kg
npegHasHaueH Ana obecrneveHus CBOEBPEMEHHOrO [AOCTyna rpaxaaH,
lopuandecknx  nuu, opraHoBs rocy.qapc'TBeHHoﬁ BNactT¥ " MEeCTHOro -
camoynpaBneHus K wHgopmauum - 0  cyaebHeIX  akTax  (pelenusX,
onpeaeneHnsx, CyaebHbIX npukasax, NPUroBOpax W MOCTaHOBNEHUsX) M
cynebHbiX ‘3acefjaHusiX, a Taloke B Lensx OTKPLITOCTW, Mpo3pauHoCTH W
rnacHocTu BepxosHoro cyaa Kbipriiackoit Pecnybniku  MECTHBIX CyAoB.
Mpu aToM cyujecTeyeT npobnema Ay6nposanus paboTbl OTBETCTBEHHbIX
3a nyGnuKaumMio CneLuuanncTos, Tak kak UM NpUXOAUTCS BBOAUTE AaHHble no
cyneGHbIM genam B AByX cucremax. Benepacteue 4ero 'BO3HUKAET

'HeoBXoAMMOCTL aBTOMATU3UPOBaTL NPOLECC Nepeaaqin akTos ¥ AaHHbLIX NO

cynebHbIM genam, 3acefaHuam, 4To BO MHOro : pa3 coxpam._us_.qepmw no
ro NPOW3BOACTEA, YBE/MUNT

aBHEHWIO C Py4HOM

Py4HOI nyGnukauun OTKpbITbIX AAHHBIX cynebHo
oGbembl NyGnuKaLmii ¥ YMEHBLUUT KONU4ecTBO owwubok no cp

ny6Gnukaumeit, CHU3UT KonuuecTso Ayoned.
1 CyneGHOi CICTEMb! W NIPEAOCTABAEHNA HO

bIM [OaHHbIM CyAEOHBIX npoLeccos
| ma «l ocynapcraenuuﬁ peecTp
T OTKPbITbIM, NyONU4HBIM
yuuTb AaHHbie No

_ BbIX
B pamkax uudgposusauu

WHCTpyMeHTOB focTyna K OTKPbIT
Pa3pa6aTuBaeTcﬂ WH(OPMALIMOHHaRA CUCTE
cynebHLIX aktos» (anee - FPCA), KoTOpbil 6yne
NOPTanom, ¢ nomolbio KOTOPOro rpaxaaxe MoryT fof

JIM e VHTerpauuu
CyaebHbim pgenam, 3acefaHusm U cynebHbIM aKTaM. B xoa

«Cy, OpOM * MIONYYEHNS
MCTOYHMKOM paHHbix sBnserca AUC «Cya», @ VHWLMaTOpO

AaHHBIX U nonydaTenem cictema «[PCAY (CM. pHC. 2). |
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Puc 2. Obwasn cxema

B AUC «I‘PCA» c coﬁmonenuem yCTaHOBMNEHHOW npoueccyanbubm
3aKkoHoaaTenbcTBoM Kbiprbidckoir Pecnybnuku .nocnegoBaTenbHOCTU CTaawil
cyAeGHoro pasbupatenscTsa, NOANEXUT pa3MeLLEHNIo (CM. puc.3):

o CseaeHus o peructpauum gena (NPUHATUN K NPOU3BOACTBY CyAaa); - . -
o CseaeHns 0 HasHaueHUn cyaebHOro:sacenaHns;

CBeaeHns 0 NpuocTaHoBNEHNM, BO30GHOBNEHUM aena:

- o CBeaeHnn o BbIHeCeHHbIX CyaeBHbIX akTax Mo cyuiecrsy. .
CBefeHus 0 HasHauyeHUn cygebHLIX 3aceaaHuit U CyAebHBIX aKTax, NPUHATLIX
No Aenam, PacCMOTPEHHbIX NOA FPUGIOM KCEKPETHOR, He nyénukytoTcs.

H
) o
02 = a2 Ovememe R

R TR - m— T rma ¥

P Geaau

2 Rl T2

T M nwmag

——
—
L
LI p—— Ao
v s amag -
» = Giinv —
=~ nusza "5
. ~ anoag ——— et g
LR L —

¥ &= Cecay v

~ Pue.3. AUC PCA
[NaHHas cucrema noaaonaeT PewuTs psg 3agau;

* Ynpouienne npouecca AenepcoHudukaumm cyaebHIx akTos:

104

o CaoeBpemeHHoe nonyqenue MHQ)Opmauuu o CYAeGHux nenax ans

rpaxgaH KP; | v . |

o BO3MOXHOCTb Sucrporo nomcka cyne6uux aKTos no  PasidHbiM

| 'xpmepuﬂu 2ot

o BO3MOXHOCTb NOUCKA NO TEKCTY CyAeOHOro akTa (KOHTEKCTHBI NOUCK);

o BO3MOXHOCTb MONMYYEHUA. AaHHbIX [NA aHanusa, MOHUTOPUHra U
‘ peayanaTuBHocm cynos KP;

o ®dopMMpOBaHWe CTaTUCTUYECKNX OTYETOB;

o BsaumogeliicTane ¢ ApyrumMn cucTemamn CC KP

3aknoveHne. AKTUBHOE WCMONb3OBaHWEe B AEATENbHOCTU CyAoB

coepemeHHblx IT-'rexnonomu nosaonur 3HauMUTeNbHO coxpawm: Hapymenng
CpOKOB paccuorpenvm nen ob‘ecnewm ynoGHbm " GHCprIM goctyn K
uHcdopmaLwm. MoBbilueHUe NPO3paYHOCTU AEATENBbHOCTH cyae6Hol cucTeMbl,
HECOMHEHHO, YMyYlUMT WH(OPMUPOBAHHOCTb HACEeNeHWs, aKTUBUIUPYET
npouecc ero " NpaBOBOFO BOCHMTaHMﬂ " nocnocoGeTeyeT [OBLILLEHNIO
npoueccyanbuou U 3TUYECKOW Aucuunnunu cyneu npu - OTNpaBneHuu
npaBocyaus. PORRNER ] e
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MATEMATWUYECKOE MOLIENUPOBAHMUE UHTEPBANBHOM 3A0AYM
ONTUMU3ALIMK B YCNIOBUSIX HEOMPEAENEHHOCTU |

A6puesa I1.K., Cagsikosa H.A., TaanaiiGexoBa M.
KI'YCTA um. H. UcaHosa, KHY um BanacarbiHa

B p860Te pPaccMOTpeHbl maremaTuJeckoe MOZenu uHTepBanbHOW 3agauu
onmmuaauuu Korga umetoTcs HeonpeaeneHHocTH B napame'rpax 3afauu.

Kmoyeebie cnoea: NHTEpBanbHbIN aHanus, MaTema'ruqecme Mo.qenu
MaTeMa'mqecme MEeTOoAb!, 3agauu onmmusauuu .

BEJ'II'W'IMKCH3 I.UAPTTAPAA MHTEPBAﬂanK OnTMMAJ'IAI.UTbIPW
MACENECHH MATEMATMKAI‘IbIK MOI.'IEIIAEPYY

AGauesa J1.K., Cagbikosa H.A. Taanauﬁexoaa M.T.
H. McaHoa ar. KMKTAY Sanacarbm ar Kyy

Makanana wmacenexuHi napamerpnepumge Genrncuaauk - GonroHao

UHTEepBanapIk onmman.qaunblpyy Macenecuuun MaTeMaTMKaanK Moneﬂ"
Kapanar.

Bawmaniei ceadep:

VHTepBanabIk aHanus, Matemartukanbik Mogenaep,
MaTemaTuKanuK Meromop,

om'uman.qamelpyy Macenenepu

MATHEMATICAL MODELING OF THE INTERVAL OPTIMIZATION
PROBLEM UNDER UNCERTAINTY CONDITIONS |

Abdieva L., Sadykova N.A. Taalaibekova M.
KSUCTA named of N Isanova,
KNU named after J. Balasagyn

The paper consnders a mathematlcal ‘model of a
. n mterval 0 tlmlzatlon
‘problem when there are uncertainties in the parameters of the probIeF:n 3

Key words: interval analysis, mathematical atical
methods, optimization problems models, - mathema
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(YHKUMIO N NepeMeHHbIX

-337aHbl B BMge WHTEpBasnoB  BO3MOXHbIX. 3HAYEHWN -

TRe uHTepBanbHas. obyﬂkuua F  wreps

Bo MHOMUX peanbHbIX CUTYyaLUAX MOXeT 6biTh HeAoCTaTouHo unu Bosce

‘He  umeeTcA  WHMOPMAUMA O:  KaKkoWi-MBO  BEpOSTHOCTHO! - Mogenu

paccMaTpuBaembix thaktopos. K npumepy, dakropsi MOIYT He YAOBNETBOPATL
ycnoBuUAM OAHOPOAHOCTU PE3ynbTaToB UCNLITAHNIA, HE3ABUCUMOCTH BenMuMH,
Hecuemenﬂocm urT.n.B NOCTaHOBKaX 3aJaq C Takumu ¢axropauu NPUMEHSAIOT

' mnepaanbnbm nogxon, Te. MHTepaaanoe npep,craaneuue d)aicropoa Takoro
poga HOCTaHOBKM nanmomn 60nee aAeKBaTHblMM npamqecxuu peanuam ¢
.;MeHbI.UMMVI orpaHuquumu K UX WCXO/IHBIM A@HHBIM.

WHTepBan — 3TO 3aMKHYTbIA YCnoOBOI npomexyTok. MpuHaanexHocTs

.HeKO'ropry mﬁepaany WHTEpeCyloLLeil (Hac BenuuMHbI NPUBOANT K Tak
'Ha3biBAEMO WHTEpBanbHOW HeonpefenéHHocTM — Koraa 3HaHua 06

MHTepeCYIOI.Lleﬁ HacC BENUYMHEe  HenonHbl WK - -AaHbl - 4YacTU4HO.

:MaTeMaTVl"leCKaFI AMCLIMI'IJ'IMHG B KOTOpOH usyqalor 3ana'-m c TaKOI'O poaa

UHTEpBanbHLIMY Heonpe.qenéHHocmMM B AaHHbIX n MeTOAbI pelueHis

HasblBaeTcA MHTepBaanbIM aHanMsoMm [1].

PaccMoTpUM MaTeMaTMieckoe MoAenispoBaHie safiadn onTusam 8
NbHYIO
YCNIOBUSIX HeonpedeneHHocT B paktopax. PaccmoTpum NpoM3BONbHY

y = F(x, ,...,x,,) 3 (1 )

‘ ‘ ) 0uHO,
nyCTb napameTpsi - Koad)d)uuMeHTb' P "k_ =1, A

Pg "'[pu’pa ] - Torpa

ur B Henonuocmo
NonHocTbIo .quepMMHuposaHHaﬂ d)yHKuvm F “ePeXOA

qerepmuuupoaauuy»o vmreplaa”"”wO q)yHKLlIMO oy Lpagd

¥ MO AT FI ix )
‘ y= ( %) o) g | |
anbHas BbiXoAHasA nepemenuaa y
‘ ‘ 0B
MOTYT GbITh OnMcaHB! B BUAE CrieaytoLvx HTepsar

F(xl v"axn) - [Fl (xl yerogkpy )’ Fz (X1 5e-+3%n )]’ i = [}’l ,yZ] ] [1 3] (3)
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,Lloﬁéma K yHKUmMM (3) PyHKLMN, orpaHU4eHNi NoMy4aloT HeMomnHOCTk
onpeaeneHHy0. UHTepBanbHyio 3agaqy yCrnoBHOW ONTUMU3aLMMK:

F(x)yyxy) = max npu&i(x, oXy)Sby,i= lm} )

Pemerme naunou MHTepBaI'IbHOM 3a,na~m ycnoaﬂou onmmuaauuu (4)
ocnoauaaercn Ha MatemaTu4eckoi Teopumn cpaaHeHma MHTepaanoa,‘ Bblﬁopa
MaKCUManbHOro U MMHMMaanOFO um‘epaana [1-3] B qacmocm pe% uner 0
CneAylomx Tpex Teopemax.

Mycte cywecTsyloT p[Ba  UMHTepsana: E:=[af’?f’?] . l,’--=[b"b.2]_'
HeoBxoaumo CPaBHUTL 3TU MHTEepBarnbl Mo Benu4uHe, paccmaTpuBas UX Kak
UHTEpBanbHble yucna.

TGOPOM: 1. [1-2] lea TOro qTOGbl Aaa unrepsana [a"aZ] "= [b‘ bl]

r2b 5 Heobxogumo u AocraToqno qT06b| rpaHuubl aTUX uHTepBanoa

NOAYMHANMCH yenosusm. 4 20 @226, ‘ Gl o

@ AnA TOro, 4Tobbl OHW GbINK CpaBHUMBI N0 BenU4MHE (omoweHmo S).u

e
HaxoAunuch B OTHOLLEHUM Heoﬁxonmo W AOCTaTOMHO, YTOGb! rpaHnLibl
STUX WHTEPBanoB NOAYMHANKUCH yenosusm <b, a,<b,. (6) 4
Teopema 1 nokasuisaer, yro: VHTepBansl a U b COCTONT B OTHOLLEHUN

323 : 4 4% 5 Wi 1 : SO0
+ TONbKO B TOM cnyvae;. koraa, a NepeaABuHyT BnNpaBo OTHOCUTENbHO b

~

ABYMSA rpaHuLiamn, COCTONT B OTHOLWeHuK e TONbKO B TOM cnyvae, korga a

NEepeAsUHyT BneBo oTHocuTensHo b geyms rPaHuuamu. T.e. paHHas Teopema
CpaBHeHWe AByX WHTepearios, ‘a Taioke oT60p GoNbIIOro UNK MeHbLIEro

IHTEPBaNa NepesoAwT k NPOCTOMY CPaBHEHMIO BelLeCTBHHbIX rpaHMLL STUX
MHTepBanos.
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HOCTY K NpOC
onTumusauum ueneaom chyHKLMKW: NpY HANUYUA: ‘HeonpeaeneH

‘MHTepBanbHble Lenesas - PYHKUUA

Teopema 2. [1-2] Ons Toro yTo6h| é HeKoTOpoﬁ cucteme uHTepaanoa

i) =[a®,a: (], 4(2)=[a(2),a,2)],.- CYLLeCTBOBaN MaKcUManbHelit uHTepsan

(r.e. TakoW WHTEpBasn, KOTOPbIA. HaXOAMTCA CO BCEMU OCTaNbHLIMM
yHTEpBanamu B OTHOLUEHUU 2), Heobxoaumo u AOCTaTOYHO, YTOOL! rpaHuLbl
aToro WHTEpBsana Bbinn pacrnonoieHbl OTHOCUTENBHO OAHOUMEHHBIX rpaHny
BceX  OCTAMbHBIX _VMHTEpBanoB  COTNAacHo  CReayloWuM  yCnoBusm

a(N2a(2),a)2q (3)"'?’ a,(1)2 a,(2), a,(1) 2 a,(3),.... )

Teopema 3. [1-2] [na Toro, YTobbl B HEKOTOPOI CUCTEME UHTEPBAroB

M) =[aMa®], 32)=[a(2),aQ)-

CyLlecTBoBan  MWUHUManbHbI

‘WHTepBan (T.e. Takoi MHTepBar, KOTOpbIil HaXOAWTCA CO BCEMM OCTANbHLIMM

WHTEpBANaMu B OTHOLUEHUM S ), HEOBXOAUMO U JOCTATONHO, ‘q‘rd{)‘g rpaHuLbl
aToro MHTepsana Gbiny pacnonoXeHbl OTHOCUTENBHO OAHOUMEHHbIX rpaHuy
BCEX OCTalNbHbIX UHTEPBanos COrnacHo ycnosuam

a()<a,(2), an(l)<al (3), 2@y (1) £a5(2), (< 3 (3)seo-  (8)

Teo eMbl_2 W 3 yKkasbiBaloT, 4YTO CPeAn MHOXecTsa MMEIOLLMXCS

TOM

MHTEPBANOB MaKCUMANBHLIM (MUHUMANbHBIM) UHTEPBANoM GyaeT Tonbko B
1) e - v
cnyyae, Koraa MakcuManbHbl (MUHUMANbHBI) €ro HIKHAS rpaHuua — cpen

BEPXHUX
HIDKHWX rpakuny Beex. WHTEpBasos — U.-ero BEPXHSS rpaHuLa — Cpean Bep
UA  MakcuManbHOCTH

safauu  YCNOBHOW
ThbIM

rPakuy  Bcex m-nepaanoa BbileykasaHHble YCrioB

(MMHUManbHoCcTM)  UWHTepBana - CBOAAT pelueHme
ripeAeneHHoM

Tpaﬂﬁuwouublm 3apjayam YCrioBHOA onTUMMIaLMN nOI'IHOCTbiO orpea

LIEHeBou (byHKuuu pet g v
TaKMM oﬁpaaoM B uHTepaaanou 3a,qa'-le YC"°5“°
(xp 9x ) ¢yﬂm){" 6 (xt’ e

i oNTHMIIALIAY 4)

X ),i.zl,n :

MOXHO HanucaTh B BUQE UHTEPBANOB
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F(.t], ’xu) [Fl(xh ,1',,),F2(x1, :xu)]’ _
6(xp ’x) [‘Dll(xp s Xy ) iz(xl’ Xy )]’ =1,m,

bl [,bmbn]» . 103 Yai ' i=l,m.‘ . | (9)
3arewm, 3agauy (9) MOXHO Nepeaenars B IBHOM Buae
‘ [P‘l(xl.’-.;,xn).iFl(xly-.-,xn)]_—’m, » o | Rib o bong
[(b" (x] ,---7xn),®]2 (xl s Xy )] < [b[] 5b12]’ i= l,’l’l, : (1 0) ‘

.‘-J

KOTOPYIO MOXHO PeLumnTh TPagULMOHHBIMA METOAAMMU [4-5]
CornacHo Teopeme 2 MHTEpPBanbHOE ypaBHEHMNE (10) moxHo paanénurb
Ha 3KBUBANEHTHYIO Napy NPOCTLIX AETEPMUHUPOBAHHLIX YpaBHEHMU
Fl(xl’ ’xn) = max, Fz(xb ’xn) max . (1 1)

Tenepb COrnacHo, TeOpeMbl 1 cuctemy UHTEpBanbHbIX HepaBeHCTs B (10)
_Hanuwem B Buge SKBUBANEHTHON CUCTEMBI NPOCTBIX AETEPMUHVUPOBaHHBIX
Hebaaeﬂcrﬁ & s ;

Oy (%1500, ) by, iy (%130 X,)S by, - i=Tmz o
. O 1ocr
3arem, o6beguHus napy ypaBHeHwil onTMMMaauuu (11) ¢ cUCTeMoil
HepaBeHCTa-orpaHuyenuii (12), .nonyymm’ fiBE NOMHOCTbIO onpeaeneHHoble
3ajja4n yCrnoBHON ONTUMM3aLMM | o

| F[(xl‘,...,..x"')=];nx: ¢ll(xla---,xA)Sb,l,i£E;m n BL
] o ({38 Q)IZ(xl»---"’xh)Sblz,i: l,m’ .: (1 3)

P i P m,.(x,,...,x,)sb,i,ié@}‘ gitomnad
' N - D (X5enx,) S b, i=1m (14)
Mpun atom 3anaqy (13) nassiBaioT HmKHeu rpanwmou 3apaveit uconHOM
NHTEePBaNbHOI 3apauv (10) a 3ana'~ly (14) ~ee BerHeM rparmqnou 3aAaHeM
| Takum oGpaaoM nonyvyaeTcs, uro napa ,quepMMHMpOBaHHbIX aanaq
"ycnoauou Onmuusaum (13), (14) 6y.qu paauocunbnou nepsoua«lanbuou
WHTEpBasnbHoii 3anaue YCNOBHOW onTumusauum (10).. CnepgosartensHo, Haitas

PelueHue HmkHeit (13) u sepxHeit (14) rpaHuuHbIX 33pay nonyyum peuueHua
WHTepBanNbHOW 3aaaun yCrnoeHoI onTumusauyum (10). PeweHue AaHHbIX 3agad
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MPOM3BOACTBO OAHOW €AUHULIbI j-TOW NPOAYKUMM, a Taloke athexTuBHOCTL

MOXHO.  HaWTW . TPAJULMOHHBIMK . OBLYEeU3BECTHLIMM
MaTeMamqecxoro nporpamMm1poBaxis [3- -5].

PaccmoTpUM pemeHMe MHTepBaanOM 3a.qa~m Ha cnenytomeu npmuepe
Martemart qecxan n aHoaxa_ mn'e asbHoi 3

- MeToaamu

 pbinycka NpoAYKUM!

MycTe MMEEeTCA HEeKOTOPbLIi KOHOMUYeckuii obbekT (haGpuka, sasoga,
qupma, Lex 1 T.A.). [lonyCTuM, Ha 3ToM 0BbeKTe NPOMIBOAUTCS - BWIOB
npoaykumu. [MPOAYKUMA NPOM3BOAUTC C WCMOML30BAHWEM M - TUNOB
obopysoBaHua. O6o3Hauum Bpems 06pabotku j-npoaykuum Ha i-ro

o6opyaoBaHUM cocTasnset % ‘-Iepe3 oéoauaqm OrpaHuueHHbIA napameTp

- BpeMSi UCNOJIb30BaHMUA i-ro oﬁopyp.oaaauﬂ. I'lych WU3BECTHBI pacxofsl “ Ha

d

%,

CMIONB30BaHNA OAHON eauHWLbl j-Toit npoaykuun. OBGosHauum yepes

.NNaHUpyeMoe KONM4YeCTBO NPOU3BOACTBA  j-Toil npoaykuuu. Heobxoaumo

COCTaBUTL NnaH - NponaBoacTBa npoaykuum. X = (%is%20-2%,) 1Ak yTOGHI

cebecToMmocTb eguHULbE nponyxuum 6bina MuHuManbHa [3,4].
MaTemaTuyeckass Moaenb Takoh 3ajaun Oyaet sapfaveit ApobHO-

NUHEHOrO NPOrpamMMUPOBaHUA, rae HeobXoauMo HalTH MUHIMYM ApobHo-

NUHENHON LeneBoin pyHKLUN

Z":"Jx/
F=f—o
247% (15)
NPY OrpaHMueHNsIX Taloke B BIUAE NINHEIiHbIX (PYHKUUA
a5, <5 P ¥ 16

?
enbHble Yucna.
fAe "aPaMepru L Hexoropue MOCTOAHHbIE nonoxvren

a
wTcs TPU BUA
Monoxum & AaHHOM nOCTaHOBKe 38\118‘*" "P°”3B°A

ns. MSBeCTHbI pacxoabl ‘s na

U3nenus ¢ anMeHeHMEM TPeX mnoe o6opyAosaH
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NPOU3BOACTBO OAHOM EANHMLIEI NPOAYKLMM, BpeMs 06paGoTkin NPOAYKLMY Ha

oGoponsauuu ‘% , Bpems ucnonbaoaauun oGoponaauun % 3cbcbexmauocrb

ucnonbsoaauuﬂ OAHOM e.quﬂuuu npoAyKuVM d’B Bme MHTepBanbuux

3HaueHuwii. T.e. HailT pelueHue 3agaun on'rmuaauuu npoGHo-nuHeuHou
ueneaou cbyuxuuu

€\ X, +C, X, +C3Xs

-4%+4%+%ﬁ ST (17)  wH; 
NPy NUHeliHBIX OrpaHUIeHUAX
2%, + X, + X, 5300
x+2x%, S 70
X +2x,+x,<340 .
Pasgenum 3agavy Ha Ha BEpXHIOO HIDKHIOK 3afaun. HwkHas Uenesas
dyHkums F1 Gyner nonyuyewa NOACTaHOBKOW B KO3(hPULMEHTBI YucnuTens

Uenesoit yHKUMM BEPXHUX UHTEPBANbHBIX 3HaYeHun, B KoatbULMEHTbI

3HameHaTens Lenesoil dyHKLIMM HIDKHIX WHTEPBanbHbIX 3HaYeHWN </
HwkHas uenesas dyHkuus

8x, +3x, S QG5

F; =
- 3x +4x, +x, (18)
C NUHENHLIMU OrpaHNHEeHNUsIMU
2x, +x, +x, <300
x, +2x, <70

Yrobi uenesyio q:ymcumo npuaecm K nnueuuomy BUAY BBEACM HoByl0
nepemeHHylo

1
3x, +4x2 + x3 |

Vo=

~ Mo copmyne Vi =*Y% HauneM HOBble nepemeHHue y1 y2, y3

B wutore Bcex aTUX HOACTaHOBOK nepeoﬁoaaaqeuuu " paanocunbublx'

npeoGpa3osanuii nony4um NVHeiHYIo Lenesyio cbynxumo
112

Fi=8y,+3y,+y, _ (20)

¢ IMHEHBIMY OrpaHNYeHnAMN:

2y, +y, +y, =300y, S0
ety “70}’0 <0

N +2y,+y, - 340yo so
3y, +4y, +y; =1
20

(21)
AHanoru4yHo npmeﬂm HOACTaHOBKM " paanocunbnue npeoﬁpaaoaanua
nony4nm BEPXHIOI0 3afavy ¢ J’IMHeMHOM uenesoﬁ ¢>yuxuueu |

9x, +5x, +3x;

FZ
. (22)

¢ IMHENHBIMY OrPaHUYEHNAMM:
(29, +y, +p, 300y, <0
P +y; —70y,<0
< AP 2y, +y;—340y, <0
Nty +yy =l PR PPy .
B Sonduan - -

S & Y " en
PelueHne 3aaayum COCTOUT n3:06bEAUHEHNA PeLLEeHA BEPXHE U HIDKH
: e - MeHTa
3afay, Nony4eHo ¢ NPUMEHEHNEM KOMNbIOTEPHOI TEXHOMOMUM — UHCTPY

«Mowuck pewenus» Excel.

HTepBane
Makcumym uenesoi ‘¢dyHkumn F  pocturaetcA B WK

F=lF,F,]=[2,669] Npu 3HAUEHUAX NepeMeHHbIX X=(70,0,0).
A: HYXHO
T.e. OKOHOMMYECKW/l CMbICT pelweHns 3ajadn cneayiowwi: Ky

: .o u 3-ro BWIOB
BbNycKaTb 70 emuHML npodykuaw 1-ro - Bupa, 210

[HYT ‘ MaKCUMyM
HelenecooGpasHo npoussogutb. [lpn 3TOM GyneT AOCTUTHY

x -
B uxTepsane Fma
3DPEKTUBHOCTH BLINyCKaeMOil NPOAYKLMM C OLIHKOM

(2,66 ; 9).

Takum o6pasom, METOAOM neneHHocT! K
NepeonpeaenuTs mHTepBanbHylo 3anady B yCNoBUAX Heonp: )
ABYM NonHocTbio onpepeneHHLIM 3aaadam NMHEHoro nporpa

THBIMU

u obwenssec

3atem  Haiity pelieHne aTux 3apjay TpaAMLMOHHb'M :
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OXHO
UHTepBanbHoro — aHanusa M
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nPMMEHEHME WH®OPMALIMOHHBIX TEXHONOMMI B OBECTEYEHUN
¥ OPFAHU3ALIMM AHATIU3A WCTIONHEHWS CMETb! pAcxonos
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Hacuipos T. H., )KyuaGexosa B.K.
- KIFYCTA wvm. H. Ucaxosa, UCUTO
B pabote paccMoTpeH MexaHU3M nnannpoaauvm " cpunaucuposaﬂun

GlopkeTHOI opraHusauuu B ccepe ynpasnexus, nopsaka COCTaBNEHNA ¢
UCNOSTHEHUA CMETbI qoxop,oa n pacxo.qoa YKC r. Bulukek ¢ paspa60'rxou Beb-

"NPUROXEHUS.

 Kmioyeenie crioea; caiiT, A3blk NPOrpaMMUpOBaHIs, GIomkeT, noxonT:.
pacxodpl, cmeTHble Haauaqenuﬂ OCHOBHblE CbOHAbI 3anackl, LiEHHOC

aKTuebl.

WKAHbIH ‘-IblrbIlUTAPbIHbIH CEBETUHWH HATBIMKACHIH

WTYPYYAA
TANZAYYHY KAMCbI3 KbiNYYfIA XXAHA VIO
MHOOPMALIMANLIK TEXHONOTMANAP/bI KONAOHYY

Hacuipos T. H., Xymabexosa B.K.

H Mcanoé ar. KMKTAY, bunum 6epWAery samaHban MaanbIMaTTbIK
' Texuonorusnap uHcruryTy

a 'ehpeCYH.ﬂefY
Byn  wakanaga  GomeTTUK youy Samgugjﬁx waapbiHAars

:"ﬁaﬂnamrupyy WaHa KapKbinoo  MexaHu3Mu g KaHa
anTangeik - kypynyw GawKapmanbiL xuge;u ?;;guﬁu kapansin,
SblralanapbiHbiH CMETacbiH TY3YYHYH XaHa aTkapyyHy
Be0-Tupkeme uwren ybiryy kapanraH. BIOAXET,
anoo TUNH, :
Bawmanxs cesdep: cesaep: BeG-canT, "por?:t:paxaﬁap, 3anacTap,
Wipewe, ubirawa, Gomkonayy AalbIHACONOP, HEr!3
6""‘"Wﬂykrap, akmanep :
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APPLICATION OF INFORMATION TECHNOLOGIES IN PROVIDING AND
ORGANIZING THE ANALYSIS OF THE PERFORMANCE OF THE
EXPENSE ESTIMATE OF THE ENTERPRISE

Nasyrov ¢ N., Zhumabekova B.K.
KSUCTA named of N. Isanova, Institute of Modern lnfonnatlon Technologles
in Education . MO.F.Y & |

The paper considers the mechanism for planning and financing a
budgetary organization in the field of management, the procedure for compiling
and executing estimates of income and expenses of the Bishkek City capital
construction management with the development of a web. appllcatlon

Key words: website, programming language, budget, income, expenses,
estimated appomtments fixed assets, stocks, values, assets.

Ans q:yﬂxuuouupoaa_unn,6|op,x<em9ro yupexqqenm 13 pecnybnukaHckoro
K mMecTHoro Goprera BbIAENAIOTCS Gw.qxcernble acCUrHoBaHus Ha
OCHOBaHUM yTBEPXAEHHOW CMETbI! 'pacxopos. Cwmera noxo,qoa v pacxopos - 370
AOKYMEHT, OnpepensioLmii oG‘neM " ueneaoe HanpasneHue 6|op,>KeTHblx
accurHoBaHuin B paspese crartel pacxoaos, ¢ noxBapTaanou paaﬁuakou
y'raepxc,qenubm B ycrauoanenuom»nopﬂnxe " conepxcal.uuu pacqemble .ClaHHble
Mo  kaxgomy uenesomy HanpaBneHnio GIOAKEeTHBIX  acCUrHOBaHWIA.
ﬂpaBHanOCTb yuyeta paoxodoB. M pacxonos Giopxeta obecneunsaetcs
€4VHCTBOM CUCTEMbI 6|o.ux<emoro yqe'ra a ocuoae KOTOpoA ne)qu GlopKeTHan
Knaccudukauus, npennonararou.taﬂ Hay\mo OSOCHOBaHHle oﬁaaarenbﬂylo
TPynNuUpoBKy noxonos W pacxonos 6rom<era no onuopop,ubm npusHakam,
3aKOANPOBAHHBLIM B onpe.qeneHHom nopﬂ.qxe Btomxeman ' Knaccmbwkaulﬁﬂ
Mcnonbaye'rcn ANSA COCTaBneHus u ucnonHeva Gm.qxeroa BCEX. ypoaﬂeu "

‘Mpussana oGecneqmb conOCTaamoch ux noxaaarenen B!OA)KeTHaﬂ
Knaccmbukauuﬂ BKSIlOMaerT: anneT

a) knacéudbukaLmio poonoR; | THYYEYT MdORT 5l
6) SKOHOMW-IeCKyIO Knaccmbukaumo pacxonos » i,
' B) macCuq)wKaum onepauuit ¢ akTusamu u oﬁnaaTenbcmaMM
r) Kknaceudukaumio dyHkumit: ‘OpraHoB rocyaapcTseHHoro ynpasneHMﬂ
A) BELOMCTBEHHYI0 Knaccucbukaumo
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Knaccudpukaums ononoa GloaxeToB Keipruiackoit Pecnysnm SBnseTcs
,-pynnupoaxou [OXOMHBIX UCTOMHUKOB Glopkeros scex YPOBHeii GiogxeTHoit
cuctembl Kbiprbi3ckon Pecny6nukv 1 ocHoBbiBaeTcs Ha 3aKOHOAATENbHbIX U
WHbIX  aKTax Kblprbaacmﬁ PecnyGnuky, onpesensiowux WCTOMHMKN
hopMUpOBaHUA [OXOA0B GlofKeTOB BCex YpOBHEﬁ GI0AKETHOI CHCTEMBI,

B pabote paspabotaH BeG-caitt YKC r. :Buwkek, rae paccmatusalorcs
aHanus WCMOSIHEHUS CMeTbl pacxonoa npep,npunma Uepes cailT moxHo
3¢ex'mauo 7 6ucrpo CcO3AaTb OTYET. ‘ -

Puc 1. Caitt oprauusauuu
bITUU
McnonHeHMe CMeTbi GmmKeTHoro yqpexcneHuﬂ COCTOUT B OTKP

L EHWIO,
5|°A>Ke'erlx ernm'oa unu nepequcneﬂuu 6|op,>KeTHb|x cpenc*ra yupexa

uTOB WM
B UCNONb30BaHWUM | yl-lpe)K.quMeM OTKPBITBIX GIOA)KeTHbIX KpeA

ypexaeHua
ﬂepe‘mcneHHblx cpep.cra a TaKke B pacxonoaaﬂuu WX Ha HyXabl y4pe

ACTIOSTHEHNS
no "PMHnTbIM B cMeTe HOpMaM pacxo.qa ﬂoa'rouy noxasa'renmu "

Mbl OTKPBITBIX
cMeTh! BbICTYnaloT: CyMMbl yTBepmeHHb'e no cwete, CyM

ecKue pacxoabl.
KpeauTos unu nepeqwcneHHblx CpepcTs, kaccosble ¥ ¢>ancr -

an uKaL o
npu 3TOM pacxops! rpynnupymcn cornaCHo 6|oA>KeT“°“ - ‘b |

Pamenam naparpacbaM " CTaTbﬂM |

mMamy npasa
BlopxeTHbIN npouecc ~ 370 pernamenmpyemaﬂ HOP

KTOB
OTpEeHuK npoe
GlonxetHoro npouecca no coc7aaneumo W paccMoTpe W MECTHOMO

CKOrO
Slonxetos, YTBEPIAECHUIO W ucnonueumo " pecny6nuKkan
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GlomweToB, a raioKe xomppmo Ha ux ucrionHeHvem. BIofKeTHbIA npovece
Kapmacxoﬁ PecnyGnuku cqcron'r, cnepylowmx aTanos:
- cocTaBnenue npoekta Glogxerta;
o pécbmorpéuuelnpoena Gropreta;
- yTeepxaeHue Glopkera;
b ncnonHerve 5!0A)KeTa ' riode 4
- COCTaBneHue u ymepxqqenue otyerta 06 UcnonHeHUu Glomxera
KanexgapHeiil nnaH ¢opmupoBaHua Ologpkera paspabatbiBaetcs B
cooTBeTCTBUM C 3akoHoM Kbipriisckon Pecnybnukn «O6 OCHOBHbIX: NPUHLMNax
GlopxeTHoro npaea B Kelprbiackoit Pecny6nuke». OcHoBoli  ¢huHaHCOBOro
nnaHvposakma  GlOMKETHOW  OpraHM3auWM SIBNSETCA CMeTa AOXOfOB M
pacxofoB. [lo Havana dwuHaHcoBOro roaa OGlogKeTHas opraHusauus

0Bs3aTentHo COCTaBNAET 3TOT AOKYMEHT, N0 UCTEYEHUN OTYETHOMO Nepuoda -

obasartenbHo cocraensercs 6anamc.

B 3asucumoctu & Mcroquuxa. d)unaucupoaauun GlopKeTHbIe
OpraHusauuu moryt 6biTb paap,eneubl Ha CneaytoLue rpynnbi:

| a) dmuancupyemue 3a cqu cpeacrs rocynapcrseuuoro 6roA>KeTa

6) ctmnancupyemue 3a cqu CPEACTB MECTHbIX Gm.qxceroa

Elomkembue yqpexc.qeuun <bm+aucoab|e opraHsl cocTaBanT
6yxran'repcxyro (OTYETHOCTL Ha. 30 VIOHS, 30 ceumGpﬂ n 31 ,quaGP"
'HapacTaioum morom [ Haqana ropa, B couax uaHHble B _oTyerax
(KBapTaanblx ro.qosblx) npencmanmorca C yyeTom BCEX onepauMM "
| ooﬁbmm omocaumxcn K owemomy nepuoay (Kaaprany, rop,y) B.TOM. umcne c
Y4ETOM NOCNEeAYIoWMX KOPPEKTUPYIOLINX coﬁbmm ecnu Takue KoppeKTVIPOBK"

He npoTuEopeyar npasunam nonroroaxu oweTHocTu no ucnonHeHmo
6|omxeroe [1].

no ucrquuKaM Q)opMMpoaaHuﬂ cpep,cra 6|o.q>|<e'er|e opral-maauMM
Moryr 5blTb pas.qeneubu Ha nse rpynnu
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wsmecxm W IIOPUAVMECKAM NULAM U, COOTBETCTBEHHO,

@KTbl. 1 3anioveHus --ayauTa,  Cnpaskn oben

a) OlOfKeTHbIe Oprahu3auWy, okassiBalolme nnaTHwe yenyru

nMerowve
coBCTBEHHbIE NCTOYHUKN CPEACTB,

. 6) 5|0A>KeTHbIe opraHusauumn, He oxaauaaloume nnatHble  ycnyru
husnyeckum IOPUAVHECKUM  TMLAM U COOTBETCTBEHHO, He  WMeloume
coBCTBEHHBIX NCTOYHUKOB CPEACTB. .

CmeTa AOXOAOB 1 PaCcXOAOB. - [OKYMEHT, onpeaensioumi obbem u
yenesoe HanpasneHue OIOMKETHBIX aCCUTHOBAHWI, YTBEPKAGHHbIi B
yCTAHOBNEHHOM MOpsiAke W coaepxalluit pacyeTHble AaHHbIe N0 Kakaomy
ueneaouy=uénpaenenmo B10AKETHBIX aCCUrHOBaHMWIA.

B cwmete. yxaauia‘amcn: peKkBn3uTLl  GIOOXETHON OpraHusauu1 U
¢uHaHcupylowero GlopkeTa, nepeveHb U o6bembl PacXoAos, nepeveHb W
ofbembl [OXOAO0B, MOKa3saTeNn AEATeNbHOCTH yupexaeHus, obocHosanue
éyMM pacxo;ioa W _pacxopgos. B obasarenbHom nopaake K CMeTe

MpUKNafbLIBaOTCA pacyeTbl ¢ 060CHOBaHUEM MylaHUPYeMbIX 3aTpar.

dopmupyetcs  cmeTa  GlOAXKETHOro . yupexaenns  Ha OCHOBaHUH
ROBEAGHHbIX MokasaTeneii CBOAHON GlOMKETHON pocnuCH U NUMUTOB
OlomkeTHbIX 0BA3aTenLCTB. . Ha COOTBETCTBYIOWMA CPOK W YTBEPKAAETCA
COOTBeTCTBylou_mM pacnop;mwreneM WU FNaBHbIM. pacnopsmmeneu
GlomkeTHbIX cpeacTs.

bIX -
Ana  oueHkn acbcpexmsnocm Mcnonbsoaauun omenbu
pCKOro M CTATUCTU4ECKOro y4erTa,

epoBaHuit M  MpoBepok,
HHble aHKETHbIX

BUA0B

Pecypcos npusnekatotcs patHbie Gyxrante

a
OBLACHUTENLHBIE 3anucky, NpoToKorbl coselyaHui, A

C HUM
ONPOCOB, NucbMa, 3asBreHMs CryKaLwX, O3HaKOMNEHNS =

8 BCe
MONYYUTL KOMKPETHBI W OuYeHb BaxHblil MaTepuan . an

W no3sonaeT
pOHHEH

XapakTepuctukm paGotel npeanpUATUS.

Cogepxanuem aHanusa UCnonHeHUs CMET paconO
3PdekTuBHOCTM Mcnonb3oBaHNs BblAeNeHHbIX NPT cba
TPYAOBBIX U chuHaHCOBBIX pecypcos, BoiABNEHUe OTKNOHEHWI

B ABNAETCA OLEHKa
KTUYECKNX
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pacxofoB OT CMETHbIX HasHaueHwil, a TaKKe KONUYeCTBEHHAs OLIeHKa BNUSHYs
haKkTopoB, BbLI3BABLUMX 3T OTKIOHEHUS. OCHOBHBIMW 3aJ1@4amMu aHapuaa
UCMONHEHWN CMET PacXofoB ABNAIOTCA: 2 y | oy
1) n3yueHne coBNIOAEHUA CMETHLIX HasHaYeHWi B LIENoM, a TakKe B
‘paspese OTAENbHLIX CTaTelt # 3KOHOMUYECKIX ANEMEHTOB PacXo/10B;
2)  u3yueHue cocTaBa U CTPYKTYpbl PaCcXoAoB; sy | '
"3)  oueHKa NPUYMH, BbI3BaBLUNX OTKNOHEHUA cbalcmqecxux pacxonoa oT
NPeAyCMOTPEHHbIX B CMETaX; ' : '
"~ 4) ' BbifiBNEHMe - pe3epBoB NOBbILLEHUN 3¢¢e|cmauocm
NCNOMNb30BAHUSA PECYPCOB BIOMKETHBIX 1 HAYUHBIX YUPEXAEHUI;
5) obocHoBaHWe MepONPUATMIA, HanpaBMEeHHbIX Ha NoBbilLeHNe
achdeKTUBHOCTM ynpaBneHns GIoMKeTHEIMU CpeacTBamMmn. |
‘Bce nepeuucneHHble 3apauu - aHanusa Kouxpemaupymcn B xo.qe
' M3YYEHUsi PaCcXOA0B NO OTAENbHBLIX UX BUAAM U HanpaBneHus. .
SHaueHue aHanusa WUCTIOMHEHWs CMeThl PacxXofoB  GIOfKETHLIX
- Y4peXEHNi COCTOUT B TOM, 4TO C €r0 NOMOLLbIO ONPEAENSIOTCS OTKIOHEHNS,
BO-NEPBbIX, KACCOBbIX PACXOAOB OT (haKTUMECKMX, BO-BTOPLIX, KACCOBBIX U
thakTUyeckux pacxofoB OT HasHaueHwii o cMeTe u, B-TPETbUX, OTKMOHEHMS
BCEX BUAOB 3TUX PACXOLOB OT BbigeneHHbIX GIOMKETHLIX CpeacTs.. AHanu3
CNOCOBCTBYET BLIABNEHMIO NPUYUH  OTKNMOHEHWH, a Take ' nossonser
obecrieunBaTs KOHTPONb 3a CoBnioAeHieM HOPM' PacXomoB Ha TeKyllee
coAepxaHue no BCem CTaTbam GIomKeTHOI Knaccudukaumm.
" WcTouHukom aHanuaa VCMONHEHUA CMeT GIomKETHBIX yqpe»qneH“”
CNYXWT  MHGOPMaUWs, - Henocpe/CTBeHHO Xapaktepusyiowana yposeHb
PaCcX0A0B U NO3BONSiIOLLAN BLIABUTL aKTs! U 3MeHeHUs.. K Heit oTHOCATCS:
-CMeTa pacxo/1o.; |
-OTuyer 06 UCNoNHeHUn cMeTs pacxogoB 6|on>|<emb|x yqpexqqenm (cb.Ne 2);
-bananc (dopma Ne 1);
~NpUnoXeHus k Byxrantepckomy Ganamcy:
a) Mpunoxenue 1 k dopme 1: OcHoBHLIE doHABI
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6) Mpunoxexne 2.k Popme 1: 3anackl
g) Mpunoxexune 3 K'¢.o,pu|e'1: LienHocTtu ‘ |
r) MpunoxeHue 4 k ®opme 1: HenpoussepeHHbie akTuay)
p) Npunoxetne 5k dopme 1: Buinnarsl u genoautsi-
) Mpurioxetune 6 k opwe 1: LietHsie Gymaru, kpome akupi (akrusw)
%) MpunoxeHue 7 k opme 1. Kpeautsl, coyapi u 3aiimbl —_—
3) Mpunoxerune 8 k opme 1: Akuun n Apyrvie hopmbl yyacTus g énurane
) Mpunoxetme 9 k opme 1: BHyTPeHHsiA AeBUTOPCKas 3a70mKeHHOCT,
k)Mpunoxerue 10 k Dopme1: LieHHble Gymaru kpome akumii (obs3atenscrsa)
n) Mpunoxetue 11 k Popme 1: 3aumcreosaHus
M) I'Ipunox(euué 12 x ®opme 1: MNpoune __o’6ﬂaa'renbcraa
H) MpunoxeHue 13 x'diopMe 1. Yucrble akTmsbi:
- laHHblE CTaTUCTUYECKON OTHETHOCTU. _
- KapTOyKM yyeTa pacxofoB U [aHHble ‘NepBUYHOrO y4eTa 3atpar
MatepuanbHbIX pecypcos, Tpyaa u 3apaboTHol nnatbl i Ap..
- aKTbl PEBU3NI 1 NPOBEPOK;
- AAHHbIE NEePBUYHOro yyeTa no BceM 0bbekTam 6yxramepcxoro yuera,
- AaHHble GyXranTepcKoro yyeta Mo yyeTy KaccoBbiX M- (aKTUHeckiX
pacxopos, Hopmamanue' M 3aKoHopaTenbHbie  AOKYMEHTb! HayHO-

060CHOBaHHLIE HOPMbI W-TapUcbI, U APYrie UCTOUHIKN MH(OPMALWA. -
pMauus 0

puoas)

B ‘Npouecce aHanuaa LUMPOKO  MCnONb3yeTcA UHDO
ue -ne
XO3ANCTBEHHON aesTenbHOCTH npeanpuaTAA 33 npeablay

ol
NO3BONSIOLLME CyaNTb © TEMNAX UIMEHEHIA PesyNibTaTos pado 4
aHanusa pacxoAos YK

poGaguTb pasniiHbIe
n ero 0OBLEKTOB.
nb30BaHNE
HHYIO

Takum = oBpasom, . TexHudeckas - 6asa .
HeoaHopogHa no copepxanuio. - K atomy. creayer
s 3a

TPeBoBaHus k ee coctasy B 3aBUCMMOCTM OT BUAS aHaMN

a ucno
Tak, TeKylWwmit aHanus npeuMyLLecTBeHHO opueHTupoBaH H
OCTb MOMy4uTb o6obwe

AaHHbl 03M0)KH
X oTyetHocTM. OH paer B JACTO4HMKOM

UATHR:
xapa'“'eplﬂcmxy BCEX CTOPOH AeATensHOCTH npeAnp

biX
“HoapeMeHH
ONepaTuBHoro awanmsa sBnAloTCA AaHHbie Y4€Td ea
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'OTYETHOCTH, .

‘M ero- CooTBeTCTBUS'

ocbopMneHus - opM  oTYeTHOCTH,

“(puHaHCMpoBaHue, NoToM B XXypHane-

HaGMioneHuii. MpeasapuTenbHbIii aHanua ONUPaETCs: Ha YUETHYIO U OTueTHyio
‘npedbidylumit  NEpUOA,  MaTepuankl - CreLinankHuix

uHpopmauuio 3a
obcnepoBaHui. :

[lns nonyyeHus o6LEKTMBHBLIX pesynibTaToB aHanuaa fesTenbHocTH YKC
NPeABapUTeNnbHO NPOBEPAETCH: [OCTOBEPHOCTb - MHAIOPMALIMOHHO!" Gasb,
Xapakrep TaKoW npoaepm 3aBUCHT OT avma aHanuaa i uucbopmauuonuux

UCTOMHUKOB.
OcoBoe 3HaueHWe WMeeT nposepka [AOCTOBEPHOCTU OTYETHOCTH -

‘HanBoree NPeACTABUTENbHOMO WCTOMHMKA MH(OPMALMK, NOCKONBKY ‘B Hewm

OTpaXKeHbl pesynbTaTbli AESTENbHOCTY npennpnm'ua r'IpoaepKa BKNiOYaer
KOHTPONb 3a cobniogeHemM fpaBitni  COCTABMNEHUS ' U NpeaCTaBNeHus
OTYETHOCTH, NOJHOTOI U CBOEBPEMEHHOCTLIO NPOBEAEHNS MHBEHTapU3aLMY,
HanuuMeM B3aWMHOW COrnacoBaHHOCTW noKasaTeneil  pasHblX ~ dopm
NPaBUNbHOCTBLIO  MMAHOBBIX: nokasateneii, BKNIOYEHHbIX B
OT4YETHOCTb, NPEEMCTBEHHOCTLIO NokasaTeneii 3a CMeXHbIe Nepyuoabl.
Mposepka cobniogeHns npaBUn COCTABNEHUS W npPeaoOCTaBNEHUA
OTYETHOCTY HaUNHEETCA C BLIACHEHIS haKTMYECKOro CpoKa ee NpeaCcTaBNEeHNs
'YCTaHOBNEHHbIM  cpokaMm. Ero '~ HapyweHue
CBUAETENLCTBYET O HeyAOBNEeTEOPUTENLHOM COCTOSHIUN 6yxramepcxoro y4yeta

UK HeaWCUMMNNHUPOBAHHOCTY . pabOTHUKOB  coOTBETCTBYlOWMX  CRyXO

* GIOAKETHOrO yYpexneHus. AT obcronTenbeTRa. MoryT oGycnaanuaaTb ‘oLmnBKM
B OTYETHOCTH. R : : : Pt

Kpowme 'Toro, riposepsietca nonHocTslo. NPaBUNLHOCTL 3aMONHEHUs W
-MonHota ' oTtyera no.qTBepmaeTC"
COOTBETCTBMEM NPeACTaBNEHHBIX hopMm ycraHoaneHHomy WX MepeuHio.

BonblwmHeTBO nokasareneii OTYETHOCTU OAHOBPEMEHHO oTpaxaeTcsi B

Pa3NuiHeIX hopmax. Tak, cyMMbi accurHoBaHuil B NepPBUYHLIX: AOKYMEHTaX;

BBINUCKaX U3 KkasHaueiicTea, NOATEEPIKACHUSX u3- BaHka, oCyLecTBAAIOLIEr?

naenbiii, a 3aTem yxe B GyxranTepckoM

‘Ganakce. Ipu npasunsHom cocrasnenini oTieta no Bcem chopmam - OHM
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uenonbayetca. Takke NOFUYeEckud  npuem KOHTPOJA.

T00b1 yGeauThen, YTo (hakTUNEcKue AHW B OTHETE

gomkHEl coBriaaaTs. Moatomy Ans.nposepkn cornacosansocty [AenaeTcs yx
conoctaenexve.. Tlo psagy nokasaveneit ¢ yensio obecnevenns yx
cONOCTaBMMOCTM HEobxoanmMo NPEABAPUTENBHO BLINOAHMTL onpeaenexHbie

apuqmemqecmeneﬁcram (cnoxeHns n'BblunTaHus).

B  OTHETHOCTU -: 32 CMEeXHble

- NepUOALl - AOMKHA . COXPaHATBCS
npeeucraenuocn: nokasareriei, To CTb PAA AaHHLIX OTYETa Ha Havano roga
OMKEeH COOTBETCTBOBATb MOKA3ATENsM Ha KOHEL npeabiayluero ropa.

yTBepXAEHHOro camum MuHucTepcTBoM duHarkcos KP. Pacxoxgenue Mexay
“HUMU CBUAETENLCTBYET O AONYLIEHHON OLWBKe. Mpu Hannumn 0GbeKTMBHbIX

NPU4MH  MX YKa3bIBaIOT!B NOSICHUTENbHO 3amucke.
... [locTOBEpHOCTbL -pAaa . fokasaTeneit MOXET MOATBEPXAATLCA TONbKO

nyTeM BCTPEYHON NpoBepku. K Takum nokasatensim, Hanpumep, OTHOCUTCS

COCTOSIHME PacHeTOB C NPOHMUMY AeBGUTOpPaMM 1:KpeAUTOPaMI. TN NokasaTenk
OAHOBPEMEHHO OTPaKAIOTCA Ha NPEANPUATUAX UMK YHPEXAEHUAX, C KOTOPbIMHU
aHanuaupyeMoe y4ypexuaeHue . UMeeT . XO3SICTBEeHHble -CBsan. [loaTomy

'BCTPEYHas NpoBepKa COCTOWT B, COMOCTaB/EeHNM CyMM 33R0MKEHHOCTH MO

OTYETHOCTU - GIO[KETHOTO - YYPEXAEHUS . C COOTBETCTBYIOLIMMIA  ABHHDIMA
KPEAUTOPOB 1 Ae6UTOPOB. Mpy NPaBUNbHOCTY UX OTPAXEHNA OHH COBNaAaIoT.
PesynbraThl Takoii cBepku 3aHocATcA B CNpaBKy, npunaraeMyo Kk pTHeTy.

KO
- Npwm . _npoBsepke npaBManOCTVI 3anonHexusa ‘OTYETHOCTN  LWHMPO
Wx npuMeHEHMe.

M nnaxa
NPaKTUKyeTCs ¢ Lienbio 0BHapyXeHms:oLWNOOK B oTHeTaX 0 BbINOSHEH

B3aMMOCBﬂ3M OT,QeI'IbeIX CTOPOH
kasarenax

Tax,

M0 WTaTam 1 KOHTUHIEHTOM 1 OCHOBaHO Ha
0
XO3IACTBEHHON, AEATENLHOCTH, KOTOPas HaXopuT OTpaXeKHe B 1

olumbKax.
OT4eTHocTU. OTcyTCTBMe -B3aUMOCBAN caupeTenseTeyer o
GIOKETHOrO YUPEXACHHUA

cpeaHeroaosble
NOKa3aHL! BepHO, 1X KONUYECTBO HEOBXORMMO PasaeniTh s

- AHanus cobnioaeHuns cMeTH
OcHoBHbIM atanom .. aHanusa —wcnoniHeHH

LIX Ha3HayYeHuH
q  cmersl  BIOMKETHOT
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yupeXaeHUR SBNAETCH u3yueHue coGnioAeHns cMeTbl PacxofioB, KoTopoe
OCYLLECTBNAETCA NyTeM CONOCTaBNeHNA kaccoBbIX 1 dhaKTU4ecKux pacxopos
C pacxofiamy no cMeTe B LIeNoM U1 Mo KaXaoh cTtatbe B OTAENbHOCTH. To
nossonsaet HeJopacxoA  CMETHBIX  HasHaueHunt * uny
CBEpXCMETHble . pacxofbl’ Wi - TeM ‘CaMuM - C ‘pasHbiX TOuYekK apeﬂus

yCTaHOBUTb

oxapakTepl3oBaTb AEATENbHOCTL NPEANPUATUA, HO UCMONHEHNIO CMETb

. pacxopos. -
AHanus ' NPUNMH  CBEPXCMETHbIX = PACXOAO0B  WAM  HEMNOMHOro
UCNONb3OBAHUA CPEACTB, NPeAyCMOTPEeHHbIX - cmveToﬁ, " OCyLlecTBnAeTCH
pasaenbHO MO KaXaon cTaTbe PacxofoB B TECHOW YBA3KE C nokasarenamu
- COCTOAHUA W - pa3suTus ceT, obbema counanbHO-KYNbTYPHBIX ycnyr,
'NpefioCTaBAAEMBIX  YYPEKACHUAMU HACENIeHMIO, © COCTORHUA ~ LUTATHOW
' AMCUMNNMHLI W 3anacoB: TOBapHO-MaTepuanbHbIX- LIEHHOCTel, cobniobeHns
‘TpeboBaHWil pexuMma SKOHOMWUM U ‘3aKOHHOCTU - B ' MCMNOSIb30BAHWN
GloaxeTHbIX cpeacts. Mpu onpeaeneHnn Ux BNUSHUS NPUHUMAETCS BO
BHUMaHuUe pasnuyHas ux 3aaucuﬁ0cho1' obbema BbinonHsaembix paboT unu
'APYriX paceTHbiX euHUY UX u3MepeHns. 3To No3sonaeT us obLuei cyMMb
HeAopacxo/a  BLIABUTL 9KOHOMWIO. CPEACTB Kak pesyNnbTaT pauuoHanbHOro WX
MCNONb30BAHWS, 1 CBEPXCMETHbIE PAaCXOALI PasrpaHNuUTL Ha 0BOCHOBAHHbIE U
"HeoBocHoBaHHbIe. Mpu aTom yuuThIBAETCH, YTO BCE pacxoabl yupexaeHus
'AOIMKHBI - OCYWECTBRATLCA ' B npeaenax 'yTBepXAeHHONW cMmeTsl, ‘@ -Ha
AONONHUTENBHO - BO3HMKAIOLLYIO - NOTPEGHOCTL B GlomKeTHbIX ' CpeacTeax
'AOJKHA COCTaBNATLCA CMETa, yTBepKAaeMas B yCTaHOBNEHHOM nopsaake.
Cpeactsa, BuiaeneHbie Us Glogxketa, MOryT 6biTh MCNOfb3oBAHb! B
Npeaenax CMeTbl, OTKPbLITLIX KPeauTOB, YCTaHOBNEHHbIX AEeHEeXHbIX W
‘HatypanbHeix HOpM pacxoaa. OaHako Ha npakTuke MOryT fjonycKkaTbCs Ciyvan
HaKOMNEeHUK, UNULWHUX 3anacoe- MatepuanbHbIx LieHHOCTeli, npuobpeTeHns
AOpOrocTosilliero  uHBeHTape M oBopyaoBaHMs, He cooTBeTCTBYIOLLEN
NoTPeBHOCTAM  yupexaennii, i ppyrue HapylieHns. BoisBuTb Mx MOXHO

TONbKO  Npu - rnyGokoM usyyeHuu kaxagoro Buga pacxofosB B
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oTAENBHOCTH. - G-
 JOMONHUTENBHOA  VIH(DOPMALMK, NONyyeHHoi

npvBneYexuem

wmecTax, peBn3sni n obcnefoBaHmii.

YaHHbIX

nepsu4Horo yyera

1

B pesynbTate nposepok wa

. B'7abnuue 1. npeactasneHt AakHbie otyeta YKC 06 uenonwenuy

cMETHBIX Ha3HaueHUN, rAe NPUBOAATCS Pe3yNbTaThl aHanusa oTKNOHeHH;:
KaccoBbIX ¥ PAKTUYECKNX PACXOAO0B OT CMETHBIX ACCHrHOBaHMIL.

Ta6nuua-1. AHanus UCNONHEHNA CMETHbIX HasHaueruit YKC . Bulukek

.32 2020 1., ThiC. COM.

e P CTaTby pacxonos Y7eep- | Kac- | ®aktu- OTKnoHerme
e XAEHO cosble; | veckue
no-cMeTe | :pacxops! | pacxogs!
| ' " ['kaccosbix [akmecis
Pacxofi08 | X pacxoaos
OT CMeTbl | O cueTsl
" [2111 [3apa6oTnan Mnata | 8630,5 | 86293 | 8652,9 | 1,2 24
OcHosnas~_ sapabotwas | 3397,8 | 3396.7 | 42626 | 1,1 | 9848
nnata , B L :
" |Han6asku 25805 | 25804 | 27448 | 01 | -155
- |QononkuTensHbie Boinnatel | 26432 | 26432 | 16257 | O 10175
KoMneHcayuu ‘REOX 84 8
2121 [Banocer B Coumancheit | 1303,1 | 1242,8 | 12960 | 603 | -2040
BaHocbl B NEHCHMOHHBIN 1092,0 | 10920 | 12960 0 0
BsHocki 8 GMC TR B RS £ 6%-3 +—
2211 |Pacxoaw) Ha cnyxebHble 2158 | 2132 2133 DR8*
noesaxu 3J » ‘ 5 116
{TPaHcnopTHble pacxoabl 1566 .| 1566 | 1682 0 0,;
FocTuHUuHLIe pacxoast 22,5 225 A 22,1 , 7
2212 KOMWHGHBHHQ ycnym oy 403'5 403,5 ; 375.2 . - : ‘7
2214 |Tpancnoprsie yenyrm 46,0 (46 it O . |
2215 |Mpuobperenne npouux 230,2 J;230.0 136':4 weae 104 |
RPN i i by 3T BB ITOOHSRSTRIN Y 3 -154
| . Mroro no texywum 10829,1 | 10764,8 107245 [ 64, =
~—_[Pacxogam -7 -, . v 3 ' 7 0 | 4995
3111 [3nanmn u COOpYXEHNA 4995 | 4995 | % | |
e Sdaiite ‘ : ‘ 0 25 80
ST Vet e 19| T8 [ududodbaueter
—|900pyposanme ‘ rged Nid ‘0 £ 25 | 5195
. |Wvoro KanuTanbHble .. 579,5 5770 , ol
\Bcero no cmerte 114086 | 113418 [ 107235 ] 7% 1 —



B uenom,. no cmeTe cpeacTsa No KaccoBbIM ‘pacxoAam UCronb3aoBauy
nonHocTeio (Ha 100,0%) B npeaenax 3anoXXeHHO! CMeTbl, a'no Q)aKTVIHecmM
pacxogam Habnogaetca nepepacxon Ha cymmy 40,3 TbiC. COM.

‘CeepXcMmeTHble ¢haKkTuyeckne pacxoab NPOM3OLLNK MO Cneayowuw

crateam: Mo BaHocam B CounanbHblit PoHA = Ha 53,2 ThIC. COMOB, TaK Kak g

yUpeXaeHUM Ha OTyeTHylo Jfaty ofpasosanach 3af0MKeHHOCTs no
OTYUCNEHUSAM - Ha couuanbHoe . CTpaxoBaHue. JTO:  O3HAYaeT, yTo
- MepeumcneHHbIe CyMMbl couy: omucneuuu oxasanm:b MeHbLue HaqucneHHux
| CyMM 1 pasHuua Memy HMMM He nepequcneﬂa B Coucboun '

Mo 3apa60'rnou nnare - Ha 23,6 TbiC. COMOB M3-3a BO3HMKHOBEHAS Aonra
'-nepen corpynuuxamu a TaKKEe HEnonHoOM MepevyucrneHun yaepxaHui' u3
* 3apaboTHOI nnaru W BO3HWKHOBEHUS fonra B GloaxeT no nonoxo.qnomy Harory,
- Mo pacxopam Ha cnyxeﬁuue noesaku - Ha 0,1 TeiC. comos, TaK 'kaK
: paﬁo'muxu Mapacxonosanu B xomaumpoeke Gorsblue cpeacTs, qu nonyqunu
iaaanc HO yuypexaeHue Ha Aaty COCTaBNeHNs oTyeTa He. Boamecmno emy
PasHuLbl B pacxoaax. - <3 i . .‘ |

| o cratbe 3112 «Me6enb u ocbucnoe o6opy.qoaaﬂue» He.qopacxon Ha
- cymmy 2,5 ThIC, COMOB npousomen 3a cqe'r 3KOHOMMW npw npuo6peTeHMM
. odmcuou meGenu. Mo c'raTbe 2215 «I'lpqupe'reHue npoqux ycnyr »
: Henopacxon Ha cymmy 0,2 TbIC couoa '

"Ha ocuoaaauu cnenaHHblx aueonoa npegnaraercn npu comaanemm
 Glo/KETHBIM Y‘lpe»meHMeM CMeTbl Pacxonos, sanoxuth & Hee TOT obbem
Enenemnux Cpencrs ucnonbaoaauue : Koropux ‘ noaeonm nocm%
| HOCTaBﬂeHHbIX nepen 5IOA)KeTHbIM yqpexqqennem ueneii u 3anaq 'ro ech
| onequlx peayanaToa ero ,qenTeanocTu Ha onpegeneuuuu nepMOA

TaKVIM oGpaaoM uanomeunble BbIBOAbl n npenno)xeﬂug nosaonm
noBBICHTS SPdekTMBHOCTL CbOpMVIPOBaHMﬂ M MCNIONHEHUA CMeTbI PACXOAB

, Gwnxemoro yqpemenun Coagannbm cam‘ naen Boamo)KHoc'rb 5b|crpo n

ADPEKTUBHO BEINONHATL OTUETSI, BblBOAMTb Hy)KHym MH(bOpMaLlM!O 6nA
~Gyxrantepim v gp. ~

- JINTEPATYPA

_ Mpukas M KP ot 25 aexabps 2018ropa Ne 137-11 «lonoxenue ng N
'5yxramep'cxoro'”" yyeta U

- (PUHAHCOBOW  OTYeTHocTH B CekTope
rocyAapCTBEHHOMO YNpaBneHus» [InekTpouHbiii pecypc] Pexum Aoctyna:
http://cbd.minjust. gov. kg/act/vnew/ru ru/1 11338,

6yxram'epcxom yuere [Snelcrpcunuu pecypc] 3akoH Keipr.. Pecn. or 29
anpenn 2002 roga Nﬂ 76 (B peAaKuMu 3axonoa KP ot 17 okTsi6ps 2008 ropa
Ne 231, 15 niona 2009 roga Ne 216 18 mas 2012 rona NQ 56, 26 anpens 2013
rona Ne 61 30 wons 2013 roga Ne 178, 22 masi 2015 ropa Ne 115, 5 axsaps
2016 ro.qa NQ 2) ttg //cbd mlnlust gov. kg/act/wewlruru/

. Anetuml CM Hecbenoa B ﬂ "AHanua UCMonb30BaHNS cuem pacxogoa
; ,.Kourponb n peansun E Gloppxe'mux yqpexq:euunx" M 2012r
..'.Eenoa A.H. "nyran*repcxuu YYET B yupe)aeHusx ggnpouggogcraennoﬁ
, ,c¢>epb|" M.:2003r . AT
= '5'.. [leHucos A, IO Conowioauq B l‘ «Bioppxemue opraumsauun quru
; Hanoru» M 2004r yests : ~
: ,Kounpaxoa H l'] Konp.pakos VU'I «nyranrepcxuu yuer B Gionxe'ruux

°PfaH"3aLmnx» -M l'lpocnelcr 2015r .

M:
. Monsik M. «<Dm4ancu 6|o;p|<eTHou opraHuaauMM» ﬂOA ped. “0”‘“‘3

Byaoacmu yqeGHuK 2005 363 C..

$i-141
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COBPEMEHHBIE NPOBNEMbI MEXAHUKM
. Beinyck cop‘o‘x“mecroﬁ (4), 2021 . .

[

CBE[IEHUS OB ABTOPAX . -

.Aumpéaea Beitwembex  blGbiwesn, "KqJ-M'H | .qoueHT Kacbenpu

«l‘lpuxnaauaa Ma'remamxa n uud)opmamxa» KI'YCTA VIM'H Wcanosa,
ashlrbaev-sa@maﬂ ru; " ' '

. Basapkyn kbisbl Haprusa, Mal‘MCTpaHT xaq)egpu «npuxnanuaﬂ MaTemaTuKa "

uHcpopmatuka» KIrTY nm. W. Passakosa, narg|Z|1998@ma|I ru;

. Yeveiibaes Bauum fioKTop cbusuxo-maremamqecmx HayK npocpeccop.

Kadheapbt Teopemqecxow 7] oﬁmeu ¢w|3uxu KHY MM K. Banacarbma

| amantay@mall ru;

. Ocrebecosa Hypxaman Toxroraableaua cTapLnit npenonaaa'renb Kacbenpbl

MBT KHY um. X. BanacarsiHa, net13 08@mall ru;

. Bopobbes Anexcanap EropoBuu, AoKTOp TexH. HayK npo(beCCOP.
' MpoaHeHckoro rocyp.apc'raeHHoro Heqmmoro 'rexnuqecxoro yHMaepcmeTa

nmenu akan. M. 1. Munnuonumkoaa e-mail: fogel"al@mall ru

-KO)KO"VnOBa l'ynbmupa KamubiGekosHa, corpymmx Haquou CTaHI-lW

Poccuiickoit akanemum Hayk B r. Buukeke, |fmgp@yandex ru;

. Heueilbaes AmanGex bBaiibiwosny, K.cb.-M.H., Kbiprbiacko-repmaHcKoro

VIHCTUTYTa NpuknaaHoii nHdopmatmkm, amantay@mail.ru:

. BuinbocyHos Bonotbek Unbscosuy, AOKTOp ¢M3MK0-MaTemamqecxux HayK,

AOKTOP  TeXHUYeCKUX HayK, npodheccop,  3aBepyioLWiA 'xaqaenpou
«Mpuknantas uidpopmatukay Ky um. W. Apabaega, bbolotbek@mail.ru;

. BuiibocyHos Anmas WnbsicoBuy, 4OKTOP dUMKO-MATEMATHYECKHIX HayK, U.0-

npod. kad MMpuknapHas wncdopmatuka KIYCTA wm. H. McaHosa
biibosunov.aidin@gmail.com;;
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10.)Kycynbekosa Camapa TonoGekosHa, ct.npen, kad) Boicueil matemaryy y

maTremaTu4eckoro ‘Moaenuposanus - KHAY
biibosunov.aidin@gmail.com;
11.CapeikoBa  Hadarynb  AGabikagbiposHa,  K.db.

HaLMOHanNLHOro

» - AOUEHT  Kbiprsiackoro

YHUBEPCUTET - uMeHu XK Banacarbixa,
biibosunov.aidin@gmail.com; , ; s

12.lllamGeTannes Tunek HonnoHGekosuy, Maructpant kagp [MpuknagHas |
uHpopmatika KI'YCTA um. H. Ucarosa, tshambetaliev@gmail, com;

13.Opo3sobekoBa Auaa KybaHbiuGekosHa, kaHa, duamar Hayk, AoueHT kad. M
KI'YCTA um. H. WcaHoBa, oakk@mail.ru;

14. Abauesa Jlunua Kagumosha, cr. npenonaaarenb KI’YCTA uM. H. WUcaHosa,
liliaabdieva@mail.ru; At :

15. Annwepos AGayna AnviuepoBud, K.d.-M.H., JOLEHT, KI’YCTA Um. H WcaHosa,
alisherov@mail.ru;

16. TaanaiiGexoBa Mbip3aiibiv TaananGekosHa Maructpautka, KI'YCTA um.
H.UcaHoBa, mtaalaibekoval@mail.ru;

17. Cabutoe  Bapar PaxmaHoBuy,  K..-M.H.,  AOUeHT  Kadeaps
UHPOPMALIMOHHBIX TEXHOMNOrni n nporpaMmnpoBaHus KHY
um.)K BanacareiHa, email: sabitov.baratbek@mail.ru;

18. KybaHbiuGekoBa Aitrenb  KyBaHbiuOGekoBHa, MaructpaHt — Kaceapsl
“NMpuknagHas  uwHgopmatuka” KIYCTA wm. H. Wcaxosa, email
aigelya97@mail.ru;

19. OcmoHos 3pnan T., marucTpaHT Kadeapsi ‘lpuknagHas HpopMaTika’
KI'YCTA um. H. UcaHosa; email: erlanosmonov97@gmail.com;

20. Kantaes Benek 3. marvcTpaHT Kadeapsi ‘TlpuknagHas wHpopmaTuka
KI'YCTA um. H. Ucatosa; email: ubaidyldaeva@mail-ru;

21, Tepbuwanmesa Baswcynyy JKonpow6exosa, —Mnasuwmit
coTpyaHuk UnctutyTa reonorum HAH KP, bayansuluu2011@mail.1u;

Hay4HbIA
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22.1lla6bies Pycram’ Xycynosud, .0.' AupeKTOpa YUT «Agunet com 'npy
* Cyne6Hom aenapramenTe npy BepXoBHOM cy/e _Kupfﬁié@oﬁ"p‘e‘(;nwn“m 2
mail: info@e-sot.kg ~‘ | .. |
23.)Kymanuesa Keinpwis  WcaGekosHa, crapluwii - paspaboTumk - otaena
‘paspabotk W BHeapéwus MO 'YWUT «Apuner .coT» “npit 'CyneGhom
fenaptameHTe npu BepxoBHOM cyae Kblprsla‘cxoﬁ"P'ecn'ysmmu "'ac'nupam

" Kbiprlackuit  rocyaapCTBeHHbI: yHuBepcuTeT UMEHM MApaﬁaeBa e-mall'

zhumalieva@mail.ru; -

.24, Hacsipos  Temipnad HacblpoBud, MaI'MCTpaHT Ka¢ nv KI'YCTA MM .
WUcaHosa, aykul9_pank@mail.ru. - HEDIN .11 MN

- 25.)KymabeékoBa Baktbiryn KapbiBekoBHa, npenonaaarenb VICVITO baktygul
zgumabekova@manl ru. nlism®eveibds
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COBPEMEHHHE TNPOBNEMBbI MEXAHUKW
Bunycx copox mecmn (4), 2021 Oyl

TpeGoBanus no ohopmnenuo craresi

. Ans nyﬁnuxaunu B XypHane «CoBpemeHHbie npo6nems, m'exanugm.

7 CTaTbn npeACTaanﬂeTca Ha 6y~|a>xno~| Hocmene "Bs anenqpounou BUAe
HassaHve daauna ﬂ.Oﬂ)KHO coomercraosam cbawnuu nepaoro :asTopa
Eyma»maa Konus nonmua 6bITb floAnMcaKa Bcemy asTopamy.

2. ONeKTPOHHbIA BapuaHT CTaTbM aunonnseTca B Texcroaou penaxrope
Microsoft Word 2003, 2007, 2010 ¢opmar A4 (KHVI)KHbIM) I'Iona BCe no 20mm.

MeXCTpOYHbIiA uHTepBan - onuuapuuu U.Ipmbr Anal

Paamep kerns

(cmaonos) 14 nr. Pexomennyeuuu 05beM cTaTbi 4 10 CTpaHuL.

3 HyGnMKyemaﬂ B )Kyphlane CTaTbﬂ HomkHa cocrom U3 Ceaylolmx

nocnenoaa'renbuo paCﬂOJ'IO)KeHHbIX anemeHToa

umd)p Y,EIK cneBa, o6bNHbm wpud)T | ,
éaronoaox (HaaBaHue) craTbi — no ueHpr, Lupuch nonyxcupﬂbm, Oykeb!

= NponucHbie (Ha pyccxom KblprblscKOM W @HIMUIACKOM ﬂsuxax) 1
MH1LmWank aBTopa(os) u d)amunm(u) = 110 LIeHTPY, NONyXUpHbIA LupMCbT

(Ha pyccKoM, KbIprbl3CKOM 1 @HTMIACKOM. ﬂabucax)

_MecTo pasom - no ueHpr, _OGbNHbIM Lupuqrr (Ha  pycckoMm, Ha

KbIPrbi3CkoM U Ha aHrn f3); : :
aHHoTauua (Ha Kblpl'bl3CKOM pyccxoM 1 aHrNUACKOM asuxax) Ao 6 cTpoK

v Kniouesbie criosa (5-10 cnos);

: 0
TeKCT cTatbyn. PucyHku (rpacouku) v Tabnuubl AOMKHY! pagnonararbCa

eHMA
© 1 TeCTy nocne cchinkv Ha Hero. CokpaLueHus 1 yCTIoBHEIS obone

WHMU
AonycKaloTCs TOMbKO MPUHATbIE B Me)XiyHapoaHoil cHCTeMe €A

eCKuX
CoKpaLleHus - Mep, cpuauqecxux XMMUYECKUX 1 - MaremaTth
CA B TEKCTe
BenuuMH, TepmuHos u T.n. Habop dopmyn ocymec'rsnner

Tonbko B pegakrope Math Type.
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~ CNnCcoK nm'eparypu Cnucox uuTMpyeMOM nuTepaTypsl NpUBoAWTCs B
CcooTBETCTBUN C TPeBOBaHUAMM rOCT 7.1-2003 Euﬁnuorpad)uqeckaa
AaénMCb. EuBnuorpacuieckoe onucaHme.

O6uwme TpeGoBaHus ¥ npasuna COCTaBNEHUA. B cnucke wucTOuHuKu
| pacnonaralorcﬂis hbp;w(e ux ynomuHaHus B cratbe. OTCHINKK B Tekcte

CTaTby 3aKiioualoT B xaanpamble ckobKu, Hanpmep [5] SneMeHTu crarbu

OTAENAITCS Apyr ot npyra OAHOM nycToil crpoxou

Ha oTaenbHoi mpauuue npenocraanmorca caeAeva 06 aaTope (ax)

KOoTOpbl€e conep»caT RaHHble: S |

-¢>a~mnma ums, owecrso l'lOI'IHOCTblO |

-y4eHasi CTeneHb, yqenoe asahve;

-MECTO anpec paborb, aaﬂmaeman AOH)KHOCTb i

-KOHTaKTHbIN TenecbOH (paﬁoquu ,qomaLuHMu comabm) e—mall

4. CTaTba fOMKHA UMETb YeTKMe: crpyncrypuue YacTu: BBeAeHMe (asop,l-laﬂ yacTs,
nocraHoBka npobGnemst), MeTOAMKa petuemm (uccnep,oaauuﬂ) npoGnemsl,
pesynbTarbl uccnenosanuu BbIBOAbI (3aKn|oqv|Teanaﬂ qacrb) W CAMCOK
nuTeparypsl. ‘ : ' ‘

5. PexomeHaoyeTca pnavh cchinkd B paspene «JluTepatypa» Ha CTathi,

' BbINYLUEHHbIE B NPeAbIAYLLMX HOMepax «)Kypuana «COBpeMeHHbIe .npobnemsbl
MeXaHWUKV CITOLWHBIX cpeay; '

~ 6. He pexomeHayeTcs B 0aHOI cTaThe nate noqc'rpaﬂuquyro ccunxy n obuyio
NOCNETEKCTOBYIO CCLINKY, ONTUMANBHO NOCNEHEE.

7. He pekdmenayeTcs B oHOii CTaThe Gonblude KonnvecTso asTopos (5-7 Y
Gonee). OnTumanbHo oauH aBTop UnK 3 aBTOPa B OQHOI CTaTbE.

8. He pekomenpyeTcs Tekct cTatbi ¢ o6beMoM MeHee 5 cTp., Takue CTaTby He

‘ByAyT CUUTATLCA ‘CTATBAMM. M npH - paauemeuuu Wa ‘caitt HOB 5YAYT
'OTHOCUTBLCA K COOBLLEeHUAM. :

9. MNpoBepuTb CTaTbio Ha aHTUNNaruar. https://text.ru/antiplagiat.
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