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YIK: 613.32.001.895
ABTOMATHU3UPOBAHHAA CUCTEMA KOHTPOJIA U MOHUTOPUHT PACXOJA
BO/bI B KAHAJTU3AIIMOHHOM HACOCHOM CTAHIIUU

HurmatoB A3u3:X0H MaxkaMoBHUY
cmapwuli npenodasamey,
HayuoHaawvHblll uccaedosamensvckull yHugepcumem “THUHUMCX”
Tagxxu6aeBa MabMypa Xa/IMMAKaHOBHA
2/1a8Hbll npenodasamen,
“International House Toshkent” Akademuk auyetl
Abaykaxapos Capaop6ek AGAyJ/110 YFIU
cmydenm
HayuoHaawvHbll uccaedosamenwvckutl yHugepcumem “THUHMCX”

AHHOTanusA. B daHHOlUl pabome paccMompeHbl cucmeMbvl A8MOMAMUYECKO20
ynpassieHusi ypoeHs 6800bl 8 KAHAAU3AYUOHHOU HAcOocHOU cmaHyuu. Buiau usyuyeHwl
8udbl OYUCMUME/bHbLIX COOPYHCEHUL U paccMOmpeHbl NpUHYun pabomsl HACOCHBIX
cmaHyuu. B cmambe 6bL10  paccMompeHa Memodbl U npuHyun  pabomol
oyuCcmMumebHbIX CoopyxceHus. Bulio eblbpaHo u u3yveHo mexHuyeckue cpedcmea
asmoMamuKu ya1bmpas3gyko8020 damyuK ypoeHs 800bl.

KiroueBble c0Ba: Hacoc, 3adsujcka, asmomamu3ayus, CU2Has, ynpas/eHus,
HaNpsxceHusl, 3auuma, KOHmMpoJ1b, KAHAIU3AYusl, OYUCMKA.

BBeaeHue. Bo Bce BpeMeHa nocesieHUs JIIOJEeN U pa3MelleHne MPOMbIIIJIEHHBIX
00'bEKTOB peaM30BaJiIMCb B HEMOCPEACTBEHHOW OJIM30CTU OT MPECHBIX BOJ0OEMOB,
UCIOJIb3YyeMbIX JJISl NUTbEBBIX, TUCMEHUYECKHUX, CEeJIbCKOXO3MCTBEHHbIX U
NpPOU3BOJACTBEHHBbIX Liejiell. B mpouecce ucnosb30BaHUS BOJbI 4YeJIOBEKOM OHa
M3MeHslJla CBOM NMPUPOJHbIe CBOMCTBA U B psjie CJy4yaeB CTAaHOBUJIAaCb ONACHOW B
CAaHHWTAPHOM OTHOIlIEHUU. BiocsieACTBUM € pa3BUTUEM UHXKEHEPHOT'0 060pyI0BAHUS
ropo/ioB M MPOMBIIIJIEHHBIX 00'beKTOB BO3HHKJIA HEOOXOJAMMOCTb B YCTPOUMCTBE
OpraHMW30BaHHBIX CIIOCOOOB OTBE/IEHUS 3arpPsA3HEHHBIX OTPAOOTABIIMX IOTOKOB BO/Ibl
N0 ClelaJbHbIM TMPOTEXHUYECKHUM COOPYKEHUSM.

B HacToduiee BpeMdAd 3HAYEHUE HpeCHOﬁ BOZbI KadK IIPpHUPOAHOTO CbhbIpbAda
I[TOCTOAHHO BO3pacCTaerT. HpI/I HUCIIOJIb3OBAHHUHU B 6bITy N NPOMBIIIJIEHHOCTH BOJa
3arpAa3HdeTcd BemeCTBaMU MUHEPAJIBHOT'O U OPraHUYE€CKOTI'0 IIPOUCXOXKAEHHUA. TaKYIO
BOAY IPHUHATO HA3bIBATb CTOYHOM BOI[OP’I.
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Puc.1. YcTaHOBKa 3/IeKTPOKOAryJIALMOHHON OYUCTKH.

1 - Hacoc; 2 - 6yHKep AJis1 0caJiKa; 3 - TUAPOLUKIIOH; 4 — BBIIPSIMUTEJIb;

5 - ouuIeHHas BO/a; 6 - yJIOBJIEHHbIE OTXO0/Ibl; 7 - BEpTUKAJIbHbIN OTCTOMHHUK;

8 - asleKTpoAHbIN 6J10K; 9 - 0cafioK

B 3aBUCUMOCTH OT MPOUCXOXKAEHHS CTOYHBIX BOJ| OHU MOTYT COJEPXKaTh
TOKCHUYHbIe BelleCTBA U BO30YAMTENH Pa3JMYHbIX WH(PEKIMOHHBIX 3a060JieBaHUM.
Bo10x03g1CcTBEHHbIE CUCTEMbI TOPO/IOB U MPOMbIIIJIEHHBIX NPEANPUATUNA OCHAILEHbI
COBpPEMEHHBIMU KOMILJIEKCAMH CAMOTEYHbIX U HANOPHBIX TPYOONPOBOJIOB U APYTHUX
CrenMabHbIX COOPYKEHHUU, peasu3yIolluX OTBeleHHEe, OUMCTKY, 00e3BpeXMBaHUe U
MCMO0JIb30BaHME BOJbl U 00Opa3ymUUXCSA 0CafKOB. TakvMe KOMILJIEKChbl Ha3bIBAKTCS
BOJI0OTBO/isi1eN cuctemoi [1].

BopooTBojsiMe cUCTeMbl 00eCleYHMBAlOT TaKXe OTBeJleHHe M OYHUCTKY
JIOXKJEBbIX U TaJbIX BOJ. CTPOUTENBCTBO BOJJOOTBOAAIIMX CUCTEM 00YCI0BJIUBAIOCH
HEOoOXOUMOCTbI0  OOeclleYeHUs] HOpPMaJbHbIX KUJIMILHO-OBITOBBIX  yCJOBHUH
HaceJeHUsI TOPOJIOB U HaceJIeHHbIX MeCT W MOJJepP>KaHHS XOPOIIero COCTOSIHUS
OKpy:Karwlleld npupoaHoi cpejbl. [IpeanocblikaMy AJisl YCIEUIHOTO pellleHUsl 3THUX
3a/lad TMpPHU CTPOUTEJNbCTBE BOJIOOTBOASIIMX CHUCTEM SIBJSKOTCA pa3paboTKy,
BBINOJIHSIEMblEe BbICOKOKBaJIMQULIMPOBAHHBIMU CHElUAJMCTAaMH, HCHOJIb3YIOUUMU
HOBeHIlIMe [JIOCTH)KeHUsT HayKu W TeXHUKU B 00JIaCTHU CTPOUTEJbCTBA U
PEKOHCTPYKIUM BOJAOOTBOASIINX CETEN U OUMCTHBIX COOPY>KEHUH.
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Puc.2. CxeMa BoJIoCHAOXKeHHSI.

Cxema BoJiocHaOKeHHsl: 1 - HCTOYHUK BOJIOCHAOXKeHMsI, 2 - BOJIOMPUEMHOE
COOpYKeHHue,

3 - HacocHad cTaHuud | mogbeMa, 4 - OUUCTHBIE COOPYKEHUH,

5 - pe3epByap YUCTOM BOAbI, 6 - HAcocHas craHuus Il moabeMa, 7 - BOAOBOABI,

8 - BojloHanopHas 6aliHs, 9 - BoJjopacnpe/ensionias CeThb.

[loctaHoBKa 3aAayu. CoBpeMeHHbIE CIIOCOObI OYUCTKU CTOYHBIX BOJ, MOXHO
paszie/IuTh Ha MeXaHU4YecKue, PU3NKO-XMMHUYeCKHe U OMOXuMHU4YecKHe. B mpouecce
OYMCTKHM CTOYHBIX BOJ  00pa3yloTcsd  OCaJK4, KOTOpble MOJBEPralwTCs
06e3BpexKMBaHUIO, 00e33apa)KMBaHWIO, 00€3BOXKWBAHMWI, CYILIKe, BO3MOXHa
nocjaeaymouas yTuadsauus ocafkoB. Eciu mo ycioBusiM cbpoca CTOYHBIX BOJ, B
BOJI0eM, TpebyeTcs 60Jiee BbICOKasi CTeNleHb OYMCTKH, TO MOCJIE COOPYKEHUU MOJTHOU
6M0JIOTMYECKON OYUCTKHU CTOYHBIX BO/J| YCTPAUBAIOT COOPYKEHUS IJIyOOKOW OYHUCTKH.

CoopykeHUs] MeXaHWYeCKOM OYMCTKHM CTOYHBIX BOJ, IMpeJHa3HAauyeHbl [
3a/lep>kaHUsi HepacTBOPEHHbIX npuMeceil. K HHUM OTHOCATCS pelleTKH, CHUTa,
IECKOJIOBKHM, OTCTOMHUKU U (QUJIBbTPbI Pa3JMUYHbIX KOHCTPYKUUH. PemeTku u cuta
npeAHa3HayeHbl [Js1 3aJlepKaHUsl KPYNHbIX 3arpsi3HEHUNW OpPraHUYecKOoro W
MUHEpPaJIbHOr0 MPOUCXOXKEHUS.

[leckosl0OBKM cay»aT [Jisl BblJeJleHHs] TNpUMecell MHHepaJbHOTO COCTaBa,
rJ1aBHbIM 00pa3oM, necka. OTCTOMHUKHU 3aJlep>KMBAlOT OCeJalollve U IJIaBalollue
3arpsisHeHUs] CTOYHbIX BoA. /[l OYUCTKM NPOU3BOJCTBEHHBIX CTOYHBIX BOJ,
coAepxauux crnequduyeckue 3arpsisHeHUs, IPUMEHSIIOT COOPYKEeHUSs], Ha3blBaeMble
YKUPOJIOBKAMHU.

CoopyxxeHus MeXaHU4eCKou OYMCTKHU CTOYHBIX BO/JL ABJISIFOTCH,
npe/iBapUTEJbHON CTaauel mepes OUOJOTHYECKOM O4YUCTKOHU. [Ipu MexaHUYeCcKOU
OYMCTKEe TOpPOJCKUX CTOYHBIX BOJ, yjaeTcda 3ajepxaTb L0 60% HepacTBOpPEHHBIX
3arpsi3HEeHUN.

®du3nKo-xMMHUYECKHE METOJbl OYUCTKU TOPOJACKHUX CTOYHBIX BOJ, C y4eTOM
TEXHUKO-3KOHOMHUYECKHUX M0Ka3aTeJsiel, UCNOJAb3YIT BeCbMa peAKo. JTU MeTO/bl, B
OCHOBHOM, IPUMEHSAIOT /Il OYUCTKU IPOU3BOACTBEHHBIX CTOYHbIX BO.

K MeTtosmaM (U3UKO-XMMHUYECKOW OYMCTKU MPOU3BOJCTBEHHBIX CTOYHBIX BO[,
OTHOCATCA: peareHTHasg OYWCTKA, COpOLMSA, SKCTPAaKLMs, 3Bamnopaunud, Jerasaunus,
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MOHHBIK 0O0MeEH, 030HUPOBaHHUE, 3JEKTPODJIOTALMS, XJIOPUPOBAHHUE, 3JIEKTPOIUATU3
U JIp.

Buosoruyeckre  MeTOAbl  OYMCTKM  CTOYHBIX  BOJ,  OCHOBaHbl  Ha
KU3HeeATEeJIbHOCTU MHUKPOOPraHM3MOB, KOTOpble MHUHEPAJU3YHT PacTBOPEHHBIE
OpraHUYeCKHe COeJUHEHUSs], ABJAWILNECH JAJ MHUKPOOPraHM3MOB HCTOYHHUKAMU
nutaHus. CoopykeHust 6M0JIOTMYeCKON OUUCTKU YCJIOBHO MOTYT ObITh pa3/iesieHbl Ha
JiBa BU/ia.

MexaHHUYECKYI0 0YMCTKY CTOYHBIX BOJ, MOKHO BBINOJHATD JBYMS CIOCOOAMU:

[lepBbIi1 CIIOCOO6 COCTOMT B NMPOLEKWBAHUM BOJbI CKBO3b pELIETKH U CUTA, B
pe3yJibTaTe 4ero oT/e/sAI0TCA TBepAble YaCTULbL.

BTopoii cnoco6 3akiroyaeTcs B OTCTaUBaHUMU BOJbl B  CllelHaJIbHbIX
OTCTOMHMKAX, B pe3yJibTaTe 4Yero MUHepaJbHble YaCTUIbl OCEJAI0T Ha JIHO.

CToYyHbIe BO/Ibl U3 KAaHA/IM3ALMOHHOM CETH CHa4yaJ/la MOCTYNAT Ha PeLIeTKH WU
CUTa, TZle OHU NPOLEXKUBAIOTCS, a KPYMHbIE COCTABJSIOLUE - TPSINKHU, KYXOHHbIE
OTX0Jlbl, 6yMara W T.I. - YAEepPKUBAWOTCA. 3afiepKaHHble pelleTKaMHd U CeTKaMHU
KpYINHbIe COCTaBJISIOIIME BBIBO3AT AJs o6e33apakuBaHus. [IpolexeHHass CTOYHAs
BOJla IMOCTymaeT B II€CKOJIOBKH, TJie 3aJlep>KMBalOTCs NpPUMeCH B OCHOBHOM
MUHEpPAJbHOI'0 MPOUCXOXKAEHHUs (MecoK, IUIaK, yroJib, 3oja W T.L.). [JIaBHbIMU
00beKTaMHU H3MEpPEeHUH Ha KaXKJOM THJPOTEXHUYECKOM COOPYKEHUH SBJISIOTCS
YPOBHHU U pacxoibl BOJibl. BoJloMepHOCTh r'HAPOTEXHUYECKOTO COOPYKEHHUS, 0OBIYHO
npeaycMaTpuBaeMass IpPU MPOEKTUPOBAHUH, I03BOJIIET U3MepsATb YPOBHU H
BBIUUC/ISATh Pacxo/ibl BOJbI BO BpeMs 3KcmayaTauud. OJHAKO TPYAHOCTb 3THX
3aMepOB U BbIYMCJIEeHUH ObIBaeT pasHas. [Ipy cBo6OJHOM HCTEYEHUU H3-TOJ LIUTa
WJIU TIPU UCTEYEHUU Yepe3 BOJIOCIUB PACX0/] ONpesiesisieTcs Jerko. /locTaToyHo 3HaTh
ypOBEHb BOABI MepeJ; UMTOM WA BOJOCAUBOM M BEJUYUHY OTKPBITHS ILIUTA JJs
TOTO, YTOOBI OMNpeAeJUTh pacxol, BoAbl. [Ipy 3aTOMIEHHOM HMCTEUYEHUH B 3THX XKe
c/y4asix HY»KHO ellle 3HaTb YPOBEHb BOJbl B HIXKHEM 6Gbede, M03TOMYy omlpeesieHre
pacxojia 3aTPyAHSETCS, @ TOYHOCTb YMEHbIIAETCs, TaK KaK BBOJUTCS MepeMeHHbIH
k03P dULMEeHT 3aTonieHus [2].

Pemienne 3ajauyu. [yiaBHble IjeIM aBTOMaTHU3aLUM CUCTEM U COOPYKEHUU
BOJIOOTBEJIeHHUS COCTOSIT B yJIyUllleHUH KayeCcTBa BOJLOOTBE€HHUS U OYUCTKH CTOYHOU
BO/ibl (6ecriepe6OMHOCTb OTBEEHUS U NMEPEKAaYKU CTOYHBIX BOJ, KAYeCTBO OUYMUCTKHU
CTOYHBIX BOJ M [JIp.) COKpALeHWH IKCIJIyaTallMOHHBIX 3aTPaT, YJAY4YLUIEHUU YCJIOBUU
TpyZAa. OCHOBHOM QYHKLUHMEW CHUCTEM M COOPYKEHUH BOJOOTBeJEHUS SBJSAETCS
NOBbIIIEHUE HAJIEXKHOCTU pabOTbl COOPYKEHUH MyTeM KOHTPOJISA COCTOSIHUSA
060py/loBaHUSI W aBTOMATUYECKOW INPOBEPKH J[JOCTOBEPHOCTU HHPOpPMALUU U
CTaOUJIbLHOCTHU PAbOThl COOpPYKeHHUH. BCE€ 3TO cmocoOGCTBYIOT aBTOMAaTHYECKOM
CTabuIM3aUM NapaMeTpPOB TEXHOJIOTUYECKHUX IMPOLLECCOB M IMOKa3aTesiel KavyecTBa
OYUCTKU CTOYHBIX BOJI, ONEPATUBHOW peaKLMd Ha BO3MYLAKOIIUe BO3JeHCTBUS
(U3MeHeHUEe KOJIMYEeCTBA OTBOJMMOM CTOYHOM BOJbl, H3MEHEHHe KauyecTBa
OYMILEHHONM CTOYHOW BoJbl). KoOHeyHOM 1esbl0 aBTOMaTHU3ALUU SBJISETCS
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noBbilieHHWe 3PPEKTUBHOCTU yNOpaBJeHYeCcKoW JedaTesbHocTH [3]. Cucrema
ylnpaBJeHUsI OYUCTHBIMU  COOPYXKEHUSMU HUMeEeT CJeAyllide  CTPYKTYpbI:
dyHKIIMOHAIbHAS; OpraHv3alMOHHAas; nHopMalMOHHAas; nporpaMMHas;
TexHU4ecKass. OCHOBOU CO3/laHHSl CUCTEMBI SIBJASAETCA QYHKIMOHA/JbHAsA CTPYKTYpa,
IpA 3TOM OCTaJbHble CTPYKTYpbl OIpeeasloTCd caMOd (QYHKIMOHAJIbHOU
CTPYKTYpPOH.

[lo  ¢yHKUMOHA/NIBHOMY  MNPHU3HAKY  KajJas  CUCTeMbl  yIpaBJeHHus
nojpas/iesisieTcs Ha TPU MOACUCTEMBI:

OonepaTHUBHbBIM KOHTPOJIb U yIIpaBJieHUEe TEXHOJOTMYECKUMU MPOLECCAMU;

onepaTHBHOE NJIAHUPOBAHUE TEXHOJIOTUUECKUX MPOLECCOB;

pacyeT TEeXHHWKO-3KOHOMMYECKHUX I[OKasaTesJel, aHajJu3 U IJIaHHPOBaHHUE
paboThI CUCTEMBI BOJIOOTBE/EHHS.

Jl/1s1 TOBBILIIEHUs] OTIEPAaTUBHOCTH Mepeiayl AAaHHbBIX, CBA3U C AUCIETYEPCKUMHU
NYHKTaMU U ylnpaBJieHUs BOJOOTBEJEHUEM, a TaKXKe MPOLeCCaMH OYMCTKU CTOYHOU
BOJIbl MOXHO PEKOMEH/I0BaThb 3aMeHy He Bcerjila HaJ&XHOH cucTeMbl TesedOHHOU
CBA3U Ha ONTOBOJIOKOHHYI [4]. I[lpyu 3TOM OGOJBIIMHCTBO NPOIECCOB B
aBTOMAaTHYEeCKUX CHUCTeMax VYIpaBJeHUs BOJOOTBOASIIMMU CETSIMU, HACOCHBIMHU
CTAaHUUSIMU M CTAHIMSIMH OYHUCTKH CTOYHBIX BOJ, OYyJAeT BbINOJHATbCI Ha IBM. 3To
TaK)Xe pacrnpocTpaHsieTcs Ha YYET, aHaJIU3, PacCYEThl NePCNEeKTUBHOIO MJIAaHUPOBAHUS
M paboThbl, a TaKXKe BbINOJHEHHE HEOOXOAMMbBIX JOKYMEHTOB [IJI1 OTYETHOCTH O
paboTe Bcex CHUCTEM U COOPYXeHUH BojaooTBeJeHud. [ obecrnedyeHUs
6ecnepe6OMHON pabOThl CUCTEM BOJOOTBEJEHUS HA OCHOBAHHMM y4é€Ta M aHa/IM3a
OTYETHOCTH BO3MOXKHO OCYUIECTBJISATH MEePCHEeKTHBHOE MJIAaHUPOBAaHHUE, KOTOPOE, B
KOHEYHOM UTOre, MOBBICUT HAAEXKHOCTb PaboThl BCETO KOMILJIEKCA.

Puc.3. YapTpa3BykoBOU pacxosomep

MQU - 3TO yJbTpa3ByKOBOM pacxoaoMep ApPKOH [Jisl OTKPbIThbIX KaHaJoB. OH
JIOJDKEH MCII0JIb30BaTbCsl B KOMOWHAUUU C JOTKOM. OH COCTOUT M3 TPAaHCMHUTTEpa
MQU ApkoHa u 30HAA. JluanasoH uaMepeHus 3oHjaa cocrasiset 0,5, 2 uau 4 meTtpa.
Jatuuk BkJw4daeT B cebs KK-gucnieit, 4 KHONKHU, BHYTPEHHUU peructparop
JlaHHbIX, cBSA3b RS232 uin RS485 (MoxxHO BBIOpPATH TOJIBKO OJMH), TeMIIEPATYPHYIO
KOMIIEHCAL U0 U aHaJIOTOBbIN U JIBOUYHbIHI BbIXO/IbI. YcaoBus
U3MEepPEeHHUS: NOJHOCTbI0 JIMO0 YACTUYHO 3alOJIHEHHBIM TPyOONPOBOJ, OTKPBITHIU
KaHaJl, U3MEPUTEJbHBIA JIOTOK. YJIbTPa3ByKOBOW JaTYUK YyCTaHABJUBAeTCS Ha
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onpeJieJIeHHOW BbICOTE HaJ, IOTOKOM U METOJ0M OTpPakKeHUsl M3MepseT pacCTOsTHUE
o BoAbl. /JlaHHBIA nNapaMeTp MNpPU U3BECTHBIX OCTaJbHBIX (THUID U pa3Mephl
M3MEPHUTEJBHOTO JIOTKA WJM BOJOCJAMBA) JaeT HaM HMHQPOpPMaLUI0 O TeKylLleM
00bEMHOM pacxo/ie, TaK Kak JJis CTAHAAPTHBIX TUNOB JIOTKOB BenTypu, [lapuaniau
BOJIOCJMBOB 3Ta BeJMYMHA SBJASAETCA TaOJUYHOM JIMOO paCCUUMTBHIBAETCA IO
U3BeCTHbIM popMysaaM [5].

OaT9HK

BBICOTA IIOTOKA , |

—L (v}
HYJIIEBOH YPOBEHb

Puc.4. TpeyroyibHbIX BOJOC/IHUB.

PaccunTaem mapameTpnl BcTpoeHHoro AIIl mukpokonTposiepa IIJIK-150. K
ocHOBHbIM napaMmeTtpam ALII ciefgyeT oTHeCTU MakcMMa/ibHOe BXOJHOE HaNpPSKEHUE
Umax, YMCJIO paspsiZoB KoJla n, paspellarollyl0 CHOCOOGHOCTb A U MOrpelHOCTb
npeo6pa3oBaHUSI.

PaspsaHocts ALl onpegensieTcs mo popmy.ie:

n =logzN

rae N - yncio JuckpeT (KBaHTOBBIX YPOBHEN );

Tak kak ALII BcTpoeHo B BbiOpaHHbIM KoHTpoJsiep [IJIK-150, To umMmeem n=16.

Paspemaromass cnoco6Hocth AlIl - BXoAHOe HampsbKeHHeE, COOTBETCTBYHOLEe
e/IMHULEe B MJIaJilIeM pa3psi/ie BbIXOAHOTO KOJa:
Q — UBX
2" -1 (1)
rjge 2n- 1 - MakcMMaJIbHbIN Bec BXOJIHOT'O KO/a,
BX — Umax - Unmin (2)
HpI/I Urﬂax= 10B, Umin= OB, n= 16,
10
Q = T = 0,15MB,
27-1 (3)

Yem OoJible n, TeM MEHbIle MU TeéM TO4YHee BbLIXOAHbIM KOJAOM MOXET OBbITh
MpeacTaBJIEHO BXOAHOE HAIIpAXKEHUE.
OTHOCHTEe/IbHOE 3HAYEHHUE pa3pema}ome171 CITOCOGHOCTH:

A1 1
_2n-1_216—1

=0,2-10
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rAe A - HaMMeHblas pa3/inuMMasi CTyleHbKa BXOJHOTO CUTHAJIA.

Takum ob6bpa3om, A - HauMeHbIlasi pa3JMdMMas CTyleHbKa BXOJHOTO CHUTHaJa.
Curnan Menbuiero ypoBHA AlIl He 3apeructpupyer. B COOTBETCTBUM C 3TUM
paspelamiyo CIOCOOHOCTb OTOXK/AECTBJAIOT C YyBCTBUTeAbHOCTbhIO ALIII [6].

[lorpemiHoCTh MNpeo6pa3oBaHUs UMMeEET CTAaTUYECKYl0 W JUHAMUYECKYIo
coctaBjsomye. CTaTUdecKas COCTaBJAWILAsA BKJAK4YaeT B cebsd MeTOLUYECKYIO
NOrPelIHOCTh  KBaHTOBaHUSA A8k  (AUCKPETHOCTU) U  HHCTPYMEHTAJIbHYIO
INOTPEUIHOCTD OT He W/IeaIbHOCTH 3JIEMEHTOB Npeobpa3oBaTeien.

[lorpeltHOCTh ~ KBaHTOBaHUA  Ax  00yc/l0BJeHa  CaMUM  NPUHIUIOM
npe/iCTaBJeHUs] HEeNpPepbIBHOTO CUTHajsla KBAHTOBAaHHBIMH YPOBHSMH, OTCTOSLUMU
JIpyr OT Jpyra Ha BblOpaHHbIA HHTepBaJ. lllupuHa 3TOro MHTEpBajsa U €CTb
paspemiaruasg CnocobHOCcTb mnpeobpa3oBaTesns. Haubosbmiasg MOrpeunIiHoCTb
KBaHTOBAHUS COCTaBJISIET MTOJIOBUHY pa3pellarlieil CHOCOOHOCTH, a B 00111eM CJiyvae:

8, = LQ_015_ +0,075.
2 2 (5)
OTHocUTe/IbHAsA HaubOJIbIIaA I[MOrpemHOCTb KBAHTOBAHHUA:
S, =05 . 0,5 161 =+01-107".
2" -1 2° -1 (6)

I/IHCTp}IMeHTaﬂbHaH INOTPEIHOCTb He [AOJIXKHa IIpeBbINATb IIOrpellrHOCTb

KBAHTOBAHHA. HpI/I 3TOM IMOJIHAsl abCOJIIOTHAsA CTaTUYeCKast I[NIOTpEMIHOCTDb paBHa:
U 10 :
O =t == =14015-10".
2 -1 27°-1 (7)

[TosiHasi OTHOCHTE/IbHAS CTaTHYECKasi MOTPEIIHOCTb MOXET ObITh ONpejiesieHa B
BU/IE:
-3
5:1%-100%:% -100% =+0,15-1072%,
max min (8)
llajiee  paccuuTaeM paspeuialIlyl  CIOoCOO6HOCTb  BcTpoeHHoro  LIAII
MuKpokoHTpoJsuiepa [IJIK-150.Pa3pemaromass cnoco6Hoctb IAIl - BbIXOJHOE
HanpsPKeHWe, COOTBETCTBYWOLlee eJWHHIlEe B MJAJIIEM pa3psfe BXOAHOrO Koja:
A=Umax/(21-1), rae 2n-1 - MakcuMaJibHbIM Bec BxoAHOTro KoAa. [Ipu Umax = 10B, n = 10
(paspsaaHocTb BcTpoeHHoro LIAIl) paccuuTaeM paspemaroiyr crnoco6HocTb LIAII

MMKPOKOHTPOJLIEpa:
A=10- % =0,01B
27 -1 (9)

Yem GoJsiblle N, TeM MeHblle A U TEM TOYHEE BbIXOJHBIM HANPS>KEHHUEM MOXKET
ObITb IIpeJicTaBJieH BXOJAHOW KojA. OTHOCHUTe/ibHOe 3HadeHWe pa3peliarolnei
criocooHocTtu 1AIT:

1 1
= = =0,002.

uan 1 10-1
2" 2

(10)
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BeiBoa. B naHHOM r/aBe Obla mpou3BefieHa pa3pabOTKa CTPYKTYPHOU H
byHKIIMOHA/IbHOW  cxXeMbl. [Ipou3BeZieH  pacyéT  peryJupylollero oprasa,
ompeJieJieHMe HAcTpoeK peryasaTtopa u cuHTe3 CAY. IlapameTpbl mnepejsaToO4HOU
byHKIMM 00beKTa ynpaBieHud. [loqobpaHHa AaTuyvKoBas anmnapartypa. Tak e ObLa
caesnaH pacyét napametpoB AUIl U LAIl BctpoenHoro B MukpokoHTpoJsiep OBEH
[1IJIK 150.
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