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OCOBJINBOCTI NObY0BU CUCTEM @A30BOI0 ABTONIACTPOHOBAHHA
3 JN@EPEHLIAJIbHUM 3B'A3KOM N0 ®A3I BXKIJHOIO CUTHANTY

Nposegeno ananis inghopmayiinux cucTem, cTaBUTLEA | BHPIlYETLCA 3aBAaHHA 3 NiABHIEHHS TOYHOCTI CHCTEM (ha3o-
BOro aBTONIACTPOIOBAHHA B CTANIMK PEXHMaX 3a JONOMOrol0 HenooAHHOKHX 3BOPOTHHN 3B'A3KIB, TAKOX JOCHIANKYETHCA iK
BNAKB HAa mepexigHui npoyec i MOXNMBICTb NiABHLEHHA NOPAAKY acTaTH3my Ha ABa nopagku. lponoHyeTbeca meToguka
CHHTE3Yy MAacwTabylyux NPUCTPOIB Y CTaTHYHIK Ta acTaTWYHil cucTemax ghazosoro asTonigctpoloBanHs. Po3rnagacrbca
MOXIMBICT BHKOPHCTaHHA AHGhepeHyiansHuX 3B'A3KIB N0 tha3i BXiGHOro curHamy AnA NifBHIEHHS TOYHOCTi B YCTaneHux
PexumMax i JOCNiQKYETLCA MOKNHBICTD BHKOPHCTAHHA HENiHIHOro 3BOPOTHOIO 3B'A3KY.

Kniouogi cnoBa: iHchopmaliiiiHa cucTema; nifBULLEHHS TOYHOCTI; CTaNWiA PEXUM; CUHTE3; (Ha30BE aBTOMIACTPOIOBAHHS.

Bemyn

Iadopmarriiini cucTeMu i TEXHOJIOTIT CTAHOBJIATH OCHOBY CYYaCHOTO JOCTYITY IO PisHOMAaHITHUX iH(popmMa-
MiHUX pecypciB Ta MamTh 0€3JIiu IMHAMIYHNX XapaKTepPUCTUK, QIYKTyallid SKUX € peaKI[ielo cucTeMu Ha
3oBHimIHi 30ypenusa. Tak, posmoginena indopmariiina cucrema KepyBauusd mignpuemcTsom (ERP cucrem)
i3 mocTyIoM g0 po3momieHuX 0as3 JaHWX Ta 3HAaHb BUKOPHCTOBYE MOOLIBHY CKJIamoBy. Tomy imgopmaiinHi
cucTeMu 3B’ A3KY, AKi BUKOPHCTOBYIOTH MOOiIbHI MePCIeKTUBHI Mepeski, BUCYBalOTh 0 IKOCTI IlepefaBaHHsa
iH(opMmaIlii migBUINEHHI BUMOTY CTOCOBHO TOYHOCTI BUMipIOBaHHSA MOKA3HUKIB CUCTEMU 1 TOUHOCTI B Kepy-
BaHHI QyHKI[ioHATBPHUMU IpollecaMu. TaKUM YMHOM, OZHUM i3 TOJIOBHUX HANIPSIMKIB PO3POOKU TEOPETUUHUX
i mpukJIagHMX 3acaj I00y0BY iH(OPMAIiTHUX TeXHOJIOTiH € PO3BUTOK CUCTEM (pa30BOI0 ABTOIIi ICTPOIOBAHH S
MOKAa3HUKIiB TMHAMIUHUX XapaKTEePUCTUK.

Cucremu (pasosoro aBromiacTpoioBanaa (PAII) IupoKo BUKOPUCTOBYIOTH B iH(GOPMAIIHHUX CUCTEMAX, CY-
YACHUX CUCTEMAaX MOOiJIBHOIO Ta eJIeKTPO3B’ A3KY JJIsd peastisaliii pisHoMaHiTHIX QYHKI[iH, 30KpeMa 00poOoKu
Ta yIpaBJIiHHA CUTHAJaMU, BiIHOBJIEHHSA HOCiiHOI Ta TAKTOBOI YaCTOTH, reHepallii 4acToTH, CHUHTE3 YacTOT.

OcHoéHa wacmuHa

Bigowmi cucremu PAII 3 mpuHIIUIIOM YIIPaBJIiHHS 34 BiIXMJIEHHAM, KOJU BUMipHOEThCA (pa3oBa MOMUJIKA
0e3 BUBHAUEHHS B IBHOMY BUTIJISAL 3aJaBaIbHOTO BILINBY (pisHUII (pasd) i KepoBaHOl BeINUNHU, 110 3a3BUUAL
YCKJIaaHIOE To0ym0BYy HOBUX cTPYKTYp PAII, 30kpemMa KOMOiHOBaHUX.

Anroputm GYHKIiOHYBaHHSA IIPOIOHOBAHOI CTATUYHOI cucTeMu (ha30BOT0 aBTOIiCTPOIOBAHHS 300PaKeHO
Ha puc. 1. Cucrema mictutsh dpaszosuit guckpuminarop (PH), diabTp HUKHIX yacToT (P), nigcuaroBau-mepe-
TBoproBau (IIIT), kepoBauuii paszoodbeprau (PO), mogaTrkoBuil hazoBuil suckpuminaTop (PI1) gna sumipro-
BaHHA KepoBaHol BesmuuHu [(¢) i exemenTu mocrifizoro ¢asoBoro 3cyBy Ha /2 IJisi OTPUMAHHS CUHYCHOI
cratnuHol xapakTepuctuku DJI, a rakox enemeHT nopiBHAHHA (EII). IIpusnauenHa cucremu a3oBOr0 aBTO-
MiICTPOIOBAaHHSA — BUPiBHIOBAHHSA (Da3 HAIPYT:

U, (£)=U s coslot + o (¢)];

U, (t) =U,» cos[wt +0y (t)] .
®agzosuii guckpuminarop @]l sabesneudye orpuManHa pisHUMi das olt) manpyr U, (1) i U,(1):
a(t) = @,(2) — @y(2). (2)
Ocob6auBicTio cucremu PAII € BUKopucTaHHA TiJIbKU ofHOTO (isbTpa @, po3TaIioBaHOr0 B 3aMKHEHOMY
KOHTYPIi yIIpaBIiHHS.
Posrasauemo po6oty cucremu. Ha Bxix EIl HagxonuThb 3afaBaabHU BILIUB 0(t) KepoBaHol BesuunHu ().
Ha suxoni EIl Haasuuii curraa AQ,(#) mponopriiHuii 10 pisHUIL MiX 3a1aHOIO [ielo 0(f) i KePOBAHOIO BEJIH-
unHOIO B(1):

1)

A, (8) = alt) = B(?). (3)
Y inpTpi HMKHEIX yacTOT P IPUTHIYYETHCA 3MiHHA CKJIaf0Ba CUTHATY AQ, (1), a curHAI Uq)(t) IOJAETHCS HA
nigcuaoBau-neperBoprosau 1111, me migcua0eThLCS i IEePETBOPIOETHCA, IIOTiM HAAXOIUTh HA KepoBaHuii haso-
obeprau @O, smintotoun asy curaana U,(t) Tak, mob pisauna AQ, () sMeHIIuIaCA.
3 moryiAany cKJamHocTi (hisuuHOol peasisalrii 3acTocyBaHHA aJTOPUTMY (PYHKITIOHYBAHHA CTATUYHOI CHUCTe-
Mu (Da30BOT0 aBTOIIiACTPOIOBAHHS 3 OTHUM (DIJIBTPOM € IIepeBaKHIIIIIA.
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Puc. 1. Axroputm yHKIiOHYBaHHS CTATHYHOI cucTeMu ()a30BOT0 aBTOMIACTPOIOBAHHS 3 OXHUM (a) Ta nBoMa (6) himpTpamu

Y cucremi @PAII HeniHifiHMi 3BOPOTHUN 3B’ 30K 3a0e3meuye MOHOTOHHUI MepexXigHuil mpolec Ipu CXif-
uacTiii smini pismuni gas curnanis U, (t) i Uy(t), ToOTO moKpaItye MOKa3HUKY AKOCTI ePexiJHOro mporecy.

Peaurizarito 1ogaTKoBOTO HEJIHiTHOTO 3BOPOTHOTO 3B’ IBKY MOKHA JOCATTH, BUKOPUCTABIITHN JOAATKOBI (ha-
30BU b0 YACTOTHUN AUCKPUMiHATOD.

3acTocyBaHHSA HETTOOAWHOKOTO 3BOPOTHOTO 3B’ A3KY B cTaTuuHil cucremi @AII gae 3sMoTy MOPiBHAHO IIPO-
CTUMU TeXHIYHUMH 3ac00aMU i ABUIIUTU TOUHICTE cucTemMu PAII B cTanux pekuMax 3a IOBITLHUX 3MiH pis-
HuIi (a3 JBOX MOPiBHIOBAHUX HAIIPYT.

3’sicoBaHoO, ITI0 3a JOIIOMOTOI0 HEIIOOAMHOKOT'0 3BOPOTHOTO 3B’ I3KY MOKHA 301JBIITUTH TOPALOK aCTaATU3MY
Ha OABa MOPAAKHU, TiABUITYIOUN TOYHICTE B yCTAJeHUX pekuMax. [IpoTe y MboMy BUIIaAKY HEOOXiTHO IITopasy
nepeBiparu cucremy @PAII Ha cTifiKicTh.

Amnanis cucremu @AII 3 HETTOOAUHOKUM TOJTOBHUM 3BOPOTHUM 3B’ I3KOM IMOKAa3Ye€, 1110 HEIOOAUHOK U 3BO-
POTHU 3B’A30K BILJIMBAE Ha TPUBAJIICTb IepeximHoro mporecy. [leil BOIUB mMO3HAUYAETHCSA MO-PiBHOMY IIPU
PiBHUX KOPEHAX XapaKTePUCTUUHOTO PIBHAHHA. ¥ MepesKi TPuBaJIiCTh IepexXifHOro Ipolecy i CTyniHb cTii-
KOCTi mparHe [0 3BHAYEeHHS MUX BeaIudnH AJ1d cucteMu ATl 3 TOOAMHOKKUM I'OJIOBHUM 3BOPOTHUM 3B’ AZKOM.

BasxauBoto ocobamuBicTio cuctem @PAII 3 maciiTabyrounm KoedilieHToM € Te, 1110 3 i ABUIIeHHAM TOUHOCTL
B yCTAJIEHUX PeKUMaxX ii cTifiKicTh He 3aIe)KUTh Bif KoedimieHTa MacmiTrabyBaHHA.

MaciTabyBanHa MOKHA peai3yBaTu BKJIIOUEHHAM MacIITaA0yI0UYOT0 IPUCTPOIO AK B JIAHITIOT 3aJaBaJLHO-
T0 BILIUBY, TaK i B JAHITIOT KEPOBAHOI BEJINUUHU.

3amporoHoOBaHy METOANKY CHHTE3y OolepaTopa MacIITadyiouoro KOPUTYBaJIbHOTO IPUCTPOIO 38 YMOBH MiJ-
BUIIEHHS MOPAAKY acratusmy cucteMu @PAIIl mosxHa Qisuuno peanidyBatu. CuHTe3younil omepaTop 3abes-
mevye BUCOKY TOUHIiCTH cucTeMu PATI B cTanux CHHXPOHHUX PEXKUMAaX:

_DAtp(p)_ FP(P) (T®P+1)(THHP+1) _a§p+a1p+a0 _DAtpO(p)pV:(J
WA(p(P) = =

= = = 2
Fy(p) D,(p)+F,(p) (Top+1)(Tunp+1)+KeKun cip+ep+e, Fy(p)
nea,=c,=ToTypa,=c;, =T+ Top);ay=1; ¢g=1+ K K.
Oroxe, po3TIIAHYBIIN 0c06MBOCTI TOOYyHoBU cucteM PAII 3 mudepeniasbaUM 3B’ A3K0M 10 (hasi BXigHOTO
CUTHAJY, TOXOANMO BUCHOBKY, ITIIO0 TaKi cCTeMU, MalOUM BUCOKY TOUHICTH, MOKYTb OyTHU MOOYyAOBaHi AK i3
ITomxaTKoBUM (Da30BUM, TaK i 3 YaCTOTHUM AUCKPUMiHATOPOM.

» (4

Bucnosxu
Y posrasuyTiit cTpyKTypi cuctemu @AIl MoKIMBE IMOJIIIIIEHHA SAKOCTI IepexXiJHOTo Mpolecy 3aBAAKU
BUKOPUCTAHHIO HEJIiHifTHOTO 3BOPOTHOTrO 3B’sA3KYy. OcobuuBicTio cuctemu PAII 3 HeniHillHUM KOpUTyBaH-
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HAM € Te, 110 AJId BU3HAUeHHA 3MiHU a3y BUXiJHOTO CUTrHAIY MOTPiOHI fomaTKOBI (hasoBUil AUCKPUMiIHATOD
i QinbTP HUBKUX UACTOT.

3amporoHoBaHo CTPYKTYypy cuctemu @PAIl 3 HemiHIAHIM 3BOPOTHUM 3B’ I3KOM IIPY BUKOPUCTAHHI JOJAT-
KOBOT'0 YaCTOTHOTI'O AUCKpUMiHATOpa. SIK y Iepuiomy, Tak i IpyromMmy BUOagKax IIOJINIIyeTbCA AKIiCTh IIepe-
XiTHOTO IpoIIeCy.
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H. B. Pynexko
0COBEHHOCTM NMOCTPOEHWSA CUCTEM ®A30BOIA ABTI]II(IIICTPUIWKIII C ﬂIIIleEPEHlIIIIAanIIITI CBA3bH
N0 ®A3E BXOJHOI0 CUTHAJIA

[noBeneH aHann3 nHGHOPMaLUVOHHbIX CUCTEM, CTABUTCS U PELLAETCS 38[a4a N0 MOBbILIEHNI0 TOYHOCTY CUCTEM (Pa30BOVi aBTONOACTPON-
Kv B YCTAHOBUBLUMXCS PEXVMAEX C MOMOLLbI0 HEEAVHNYHBIX 06PATHbIX CBA3EN, TAKXE MCCIIERYeTcsa uX BINGHWE Ha NepexosHsIvi npoyecc
¥ BO3MOXHOCTb NOBbILIEHVS MOPsAKa actaTvama Ha [Ba nopsgka. [lpegnaraercs MeTogvika cyHTe3a MacLuTabypyemblx YCTPOCTB B CTa-
TU4ECKOW M CTaTUYECKON cuCTeMax (ha3oBoyi aBTOMOLCTPOVKY. PaccmaTpuBaeTcs BO3MOXHOCTb MCMOMb30BaHNS QUGHEpeHUNabHBIX
CBS36e1 Mo (ha3e BXOQHOro CUrHAna f/19 NoBbILLEHNS TOYHOCTU B YCTAHOBUBLLUMXCS PEXUMAEX Y UCCIELRYETCA BOSMOXHOCTb UCMOMb308aHUS
HESIMHENHOV 06paTHO CBA3N.

Knioueebie cnoea: nHhopmaLyOHHas CUCTEMA; MOBLILUEHVE TOYHOCTY; YCTAHOBVBLUMIACS PEXIM; CUHTE3; (Da30Bas aBTOMOACTPOIKA.

N. V. Rudenko
DEVELOPMENT OF THE METHOD OF FAP SYSTEMS WITH A SCALE DEVICE

Information systems and technologies form the basis of modern access to a variety of information resources and have many dynamic
characteristics, whose fluctuations are the reaction of the system to external disturbances. The distributed information management
system (ERP system] with access to distributed databases and knowledge uses a mobile component. Therefore, information com-
munication systems that use mobile forward-looking networks place the quality of information transfer in an increased demand for the
accuracy of the measurement of system performance and accuracy in the management of functional processes. Thus, one of the main
areas of development of theoretical and applied bases for the construction of information technologies is the development of systems
of phase auto-repair of indicators of dynamic characteristics. Systems of phase auto-adjusting are widely used in information systems,
modern mobile and telecommunication systems for the implementation of various functions, including processing and signal manage-
ment, recovery of carrier and clock frequency, frequency generation, frequency synthesis.

In the article an analysis of information systems is carried out, the task of increasing the accuracy of phase auto-tuning systems in
steady-state regimes with the help of non-individual feedback loops is solved and solved, and their influence on the transient process
and the possibility of increasing the order of atatism by two orders of magnitude are investigated. The method of synthesis of scalable
devices in static and astatic systems of phase auto-tuning is offered. We consider the possibility of using differential signals in the phase
of the input signal to increase the accuracy in steady-state modes and investigate the possibility of using nonlinear feedback.

Keywords: information system; increase of accuracy; steady state; synthesis; phase auto-adjusting. N~
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