IToaTBepxkACHO, UTO IJisg CTATUCTUYCCKON OLIEHKH HOPMATHBE, KOTOPbIE MOT'YT
WCITOJIB30BATh JIJIsl OLIEHKU YPOBHS IOJTOTOBICHHOCTH IOXKAPHBIX K OMEPATHBHBIM
pasBepThIBaHUE,  IIEJI€COO0pPa3HO  MCIOJB30BATh  IMapaMeTPbl  HOPMAJIbHOIO
pacrpe/ieJICHUST BpEMCHH BBITTOTHCHHS COOTBETCTBYIOIITUX MTPOIICCCOB.

Pe3ynbTaThl TOATOTOBKHM TIOXKApPHBIX C HCIOJB30BAaHUEM HOPMATHBOB IIO
ypoBHIO 3HaYUMOCTH 0. = 0,05 (BeposATHOCTD O1MOKK MeHee 5%) CBUIETEIbCTBYIOT O
CYILICCTBCHHOM COKPAILICHUH BPCMCHU BBIIOJHCHHUS OIICPATUBHBIX Pa3BePThIBAHUIA.
IIpu 3TOM mOCJIE COOTBETCTBYIONIECH IMOATOTOBKHM KYpCAaHThI ITOCTUIAIOT YPOBHS
1Ipo(eCCHOHATBHBIX TOKAPHBIX.
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OIIPEJAEJEHUME IMUAMETPA TPYBOIIPOBOJA CUCTEM
YIVIEKUCJIOTHOI'O NOXKAPOTYHIEHUA

OmnbIT obecriedeHns MOKapHOW 0e30MacHOCTH TMOMENIEHUH C DIIEKTPOHHBIM H
AJICKTPOTCXHUYCCKUM OOOPYAOBAHHEM IIOKA3bIBAcT, 4yTO HambOoiiee 3P CKTUBHBIMH
HAJICKHBIM  CPEJICTBOM ITPOTHUBOIOKAPHON 3allIUTHI  SIBISIOTCS aBTOMATHYCCKUC
cuctemMbl razoBoro noxaporymeHusi (ACITI). 3ddexkTuBHOCT, NpUMEHEHMUSI
ra3oBbIX CHCTEM IpPU OOBEMHOM IOXKAPOTYIIEHUH B 3aKPBITHIX ITOMEIIEHUSIX
paccmotpeHa B [1]. dynknuonaasHbie Bo3MOkHOCTH U coctaB ACITI npecraBiicHbl
B [2]. OgHako, B BONPOCE MPOEKTUPOBAHUS STUX CHUCTEM OTCYTCTBYET €IUHBIN
0JTXO0/T K (hOPMHUPOBAHHIO PACTIPEICTUTEIBHBIX CETCH W OTIPE/ICIICHUST ONMTHUMATTFHBIX
auaMeTpoB  TpyOompoBogoB. [loaToMy, mNpuMeHeHHe HaydHO OOOCHOBaHHBIX
METOJIMK IO ONPENCICHUI0 TapaMeTPOB CETeH CUCTEM YIICKHCIOTHOIO TYIIEHU,
IIO3BOJIMT PCIINTH IIPOOJICMY HOBBIIICHHUS HAJICKHOCTH M d(PPEKTUBHOCTH CPEICTB U
000py1I0BaHUS TTOKAPHOU O€30MaCHOCTH OOBEKTOB.
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BonpocaM nmpoekTUpOBaHUs CUCTEM MPOTUBOMOXKAPHOM 3aLMMTHI MOCBSILIEHbI
pabotsl [3, 4]. B Hux mnpoOnemMbl THAPABIMYECKOTO pacueTa pacCMOTPEHbI
MPUMEHUTENIBHO K CHCTeMaM BOJSHOTO MOKapoTyieHus. B pabdore [5] maHna oneHka
0e30MacHOCTH JMOKCHIA YTICPO/ia IO TOKCUYHOCTH U BO3MOYKHOCTH TIPUMCHCHUS B
pa3MuHbIX ycloBusXx. B paGore [6] paspaboTaHa MeTOaMKa pacyeTa MapaMeTpoB
TPYOOIIPOBOAHON paCHpeeNUTENbHON CETH YCTAHOBOK Ta30BOTO IMOXKAPOTYIICHUS
Ha OCHOBE XJIAJIOHOB. B 92TOl CBSI3M aKTyallbHbIM SBJISICTCA  I1OJIyYCHUE
AHAIMTUYECKUX BBIPAKEHUH IS OTPENIeTICHHIO MapaMeTpoB TPYOOIIPOBOIHOM ceTeil
CHUCTEM YTJICKUCIIOTHOTO TI0KAPOTYIIICHHUS.

Lens uccnenoBanust cHOpMyIHpPOBATH PEKOMEHIAIMU, KOTOPBIE MO3BOJIAT
MOBBICUTH 3 PeKTUBHOCTH MPOEKTUPOBAHUS aBTOMAaTUYECKUX CUCTEM
YIJICKUCIIOTHOT'O TOXKAPOTYIICHUS IIyTEM pacuera napameTpoB pacipeiciinTelIbHON
ceTu. [1sg mMOCTHKeHMs MOCTaBICHHOM IIEeIH HEOOXOAMMO IOJIYYUTh 3aBUCHMOCTH,
KOTOpBIE NO3BOJIAT  MNPOU3BOAUTH OLIGHKYy  JnuameTpa  TpyOompoBona
pactipefenutenbHoi  ceth ACITI B 3aBUCMMOCTM  OT JIaBJICHUSA, pacxojia
OTHETYIALIEr0 BEMIECTBA U JJIMHBI y4acTKa TPpyOonpoBoia.

IIpu mpoexktupoBanuu ACITI omHMMHU U3 3TaloOB SABISIOTCS pacueT MacChl
AByoKucH yriepona M, , HCOOXOMMMON JUlsl TYLICHHUS B 3aliMIIACMOM OOBbEME.

BpeMsa nomaum OrHeTymiamero BEMIECTBA t PETJaMEHTUPOBAHO M COCTaBIISIET |
MuHYyTY. Takum oOpa3omM, pacueTHoe 3HaueHue pacxoga OTB MoxHO onpeaenuTs u3
BBIPAKCHUS:

M
0= (1)

4

C npyroit cTOpOHBI, pacxXo]] JIRYOKHCH YTJICPOJia MOKET OBITh OIMpECICH U3
BBIpaXKEHUS [7]:
~ 0.8725-107-D** .Y

2
© ~ L+(0.04319-D'.Z)

()

rae D — nuaMmerp ydacTka paclupelenuTesbHoro TpybomnpoBoaa; L — niauHa
y4acTKa pacnpeaenuTenbHoro tpyoomnpoBoaa; Y, Z — Kod3(pQPUIMEHTbI, KOTOPHIC
3aBUCST OT JIABJICHHUS B PE3epByape W B TPYOOIPOBOJIC, U MOTI'YT ObITh HaHACHBI U3
YPaBHEHHUI:

Y=Tpdp;

7=[% w2,
o P P
rae p, — nasieHue npu koropom xpanurcs OTB, Oap; p — naBjaeHue Ha KOHLE
TpyOONPOBOHOM ceTH, 6ap; p — MIOTHOCThH NIPH JIABIICHUU P, KI/M™; p, — IJIOTHOCTh
TIPU IABNEHUU P, , KI/M™.
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3Has 3HAYeHWsA pacxojJa IS OTJAEIBLHOIO y4acTka TpyOompoBoja,
omnpenensemMoe pacyeTom no Gopmyne (1), npencraBum Bolpakenue (2) B BUAE:

M., Y M., Y
(ij -L+0,04319-[ ;‘)J .Z-D"°=08725-10"-Y-D>*.  (3)

Ileperpynnupyss unensl B (3) W BBoAd o0OO3HA4YeHUs, TMepeueM K
HEJIMHEWHOMY YPaBHEHHUIO:

A-D**-B-D"*-C=0 4)

M, Y M, Y
rne A=0,8725-10"-Y; B=o,o4319-(i] Z; C=(ﬂ] L.
t

WNnun x ypaBHEHUIO BUJA:

A-x*'-B-x’-C=0, &)
1

rae x=D*.

Tak kak crapiiasi CTENEHb MHOTOYJEHA B JIEBOM 4YacTW ypaBHEHHS (95)
HEYETHAsd, TO PEUIEHUWE OTOr0 YPaBHEHHs HMMEET, IO MEHbLIEH Mepe, OIuH
JCHCTBUTECIIbHBIN KOpeHb [8]. BBHy BBICOKOH cTeneHH MHOrowicHa (5) IOHCK
KOpHEU aHaIMTUYECKUMU METOJaMHU 3aTPyAHEH, MOJTOMY JUIS PENIEHUs HTOTO
YPaBHEHMS MCIOJBb3yEeM YHCICHHBIM MeToA. Tak Kak JjieBas 4acTb ypaBHEHHS (5)
MMEET TPOMU3BOJIHBIE JIO BTOPOTO TOpSAKAa BKIOYUTEIBHO, TO JUISI TOHCKA
NEUCTBUTENBHBIX KOpHEH ypaBHEHUs Obll mnpuMeHeH wmeTtoJ Hbrorona [9],
peanu3aiys KOToporo BeinojHeHa B cpene MathCAD.

Takum o6paszoM, B paboTe MOIYUCHO YUCICHHOE PEIICHUE YpaBHEHUS IOTOKA
IUTsL TUOKCHUJIA YTJIEpOJa OTHOCUTENHHO HEU3BECTHOTO — JHaMeTpa TpyOONpoBoJa.
[Tonmyvyenusle 3aBUCHMMOCTU I[O3BOJIAIOT OMNPENEATh IWaMeTp TpyOomposoda OT
pacxona OTB, naBnenus u JIMHBI TPyOONPOBOAA.
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JI.b. fazes, kypcanm 4-20 Kypca
Koxwemayckuii mexnuueckuti uncmumym KYC MBJ{ Pecnyonuxu Kazaxcman

O HEKOTOPBIX BOIIPOCAX OBECIIEYEHHUE MOKAPHOM
BE3OITACHOCTHU I'OPHOAOBBIBAIOIHIEU NTIPOMBILIVIEHHOCTH
B PECIIYBJIMKE KA3AXCTAH

Kazaxcran Ha CEroaHsIIHUN AEHb SIBISIETCS KPYMHOW HWHAYCTPHAILHO-
arpapHoi CTpaHoi. B cTpyKType SKOHOMUKH PeCcyOJIMKH BEAyIee MECTO 3aHMMAaeT
IIPOMBINIJICHHOCTh, Ha JOJII0 KOTOpOH IpHUXOJHUTCH ceiiuac Oojice ITOJIOBUHBI
BAJIOBOTO BHYTPEHHETO MPOAYKTa CTpaHBI. CambiMu KPYMHBIMU
ropHooOkIBaoIUMU KoMnanusmMu Kazaxcrana siBnsiorcs: Amomunuii Kazaxcran,
Apcenop Murran Temupray; Kazaxmeic; Kazxpom; Kazipink; CokoJ10BCKO-

Capbaiickoe TOPHO-000TaTUTEIIBLHOE MPOU3BOJICTBEHHOE 00be/IMHEHHE,
Temuprayckuit AJICKTPOMETAILTYPIrUYCCKUI KOMOMHAT; HOx1ommmerainr,
KA3munepaic.

JlaHHBIE IPEANPUSITUS CTPAHBI MOJTHOCTHI0 00ECIIEUUBAIOT TOTPEOHOCTH CBOEH
UHIYCTPUU B ChIpbE, IOCKOJBKY 3aMachl TOCYIapCTBa PACIOJIarat0T MOUCTUHE
OrPOMHBIMHU 3allaCaMU PA3JIMYHBIX [OJE3HbIX HCKolaeMbiX. K rmpumepy, 3anacel
KEJEe3HOU pyAbl OLUEHUBAIOTCI B 6% OT OOIIEMHPOBBIX, U [0 3TOMY TMOKA3aTENIo
CTpaHa 3aHMMaeT BOocbMoOe Mecto B wmupe. [lpennpusituss — depHOM
METAJLTypruu pecnyosuku  obecneuuBaroTr  12,5% ot obmero  oObema
MPOMBIIIIEHHOT O MPOU3BOACTBA CTpaHBbI. TexHonoruueckuit nporuecc
pelyCMaTPUBACT IPOU3BOACTBO: JIMCTOBOH M COPTOBOI IIPOKAT, TPYObI, Oe€iyro
KECTh, JKENE30PYJHBIE OKATHIIIA U MHOTOE JAPYTOE.
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