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IHocranoBka npodaemu
Ilix yac HanmamWITyBaHHSA Ta IUJIAHOBOI IEPEBIPKM OKPEMMX CKIAJHHUX peEle, 30KpeMa pese
CIpsIMyBaHHS TIOTY>)XHOCTI cepii PBM, BUHUKalOTP TPYOHOII 3 TEPEBIPKH EIEKTPOMEXaHITHUX
XapaKTEePUCTHK pelle 3 3aCTOCYBAHHAM TPAIUI[IHHIX aHAIOTOBUX TEXHIYHHUX 3aC001B MepeBipKH.

AHAaJIi3 0CTaHHIX JOCTIIKEeHD

s HanamTyBaHHs Ta MIEPEBIPKH MPHUCTPOIB pesieiHOTo 3aXUCTy Ta aBToMaTHKH (P3A), BUKoHaHHX
SK Ha aHaJOTOBOMY, TaK i Ha NMU(POBOMY MPHUHIIHIT OCTAHHIM YaCOM 3aCTOCOBYIOTH CIIEHiajbHI TECTOBI
CHUCTeMH, BHKOHaHI Ha ImQpoBiii ocHOBi. Lli mpucTpoi HO3BOJISAIOTH SKICHO Ta IIBUAKO BHUKOHYBATH
HaJIAIITYBaHHS Ta KOMIUIEKCHY IepEBipKY NPUCTPOiB KOMIUIEKTIB P3A, a TakoK OKpeMHUX CKJIaJHUX pejie.
Haiikpamimu  3pa3skamu Ha cBitoBomy puHky € “"Double” (CIIA), "Omicron" (Asctpis), "Freja"
(IBemist), "Pene-tomorpad” (Pocis), "Peme-tectep” Tta "P3A-tectep” (Ykpaina) [1]. B Vkpaini
HaiOIblIe 3acTOCYBaHHS 3HAHIUIM MPUCTPOi BITUM3HSAHOrO BHpoOHHMUTBA ''Pene-trectep” Ta "P3A-
tectep”. Lle cmimpHa po3poOka mignpueMcTB XapkoBa (TeXHIYHA peaizaiis TPUCTPOIB MEPEeBipKH) Ta
JIpBOBa (PO3p0OKa CIIeIialbHOTO MMPOrpaMHOro 3abe3nedeHs) [2].

IlocTranoBka 3agaui
Po3pobuty npuHIMIM GOpMyBaHHS MOIYJISl IEPEBIPKH pelie CpsIMyBaHHS NOTYXHOCTI Tuy PBM,
3MIHCHUTH #oro nudpoBy peami3aiilo y BHUIISAI OKPEMOi IMJICHCTEMH CIEI[ialbHOTO MPOTrPaMHOTO
3a0e3neueHHss MU(POBOI CHCTEMH TECTYBaHHS JUIi ONTHMAJIBHOI TIEPEBIPKH pejie CHpSMyBaHHSI
noTykHOCTI cepii PBM.

Buxian ocHOBHOro marepiasy

CrpykTypHa cxema mnepeBipku npuctpoiB P3A HaBeneHa Ha puc. 1. Cuctema mae ABOPiBHEBY
iepapxiuyHy CTpYKTypy. BepxHiii piBeHb CTBOpeHHI Ha OCHOBI mepcoHanbHOro komm'rorepa (I1K). Ha
HIDKHBOMY PiBHI 3HAaXOJHUTHCS CHeUialbHUH BUNPOOYBaJbHUN MNPHUCTPIH, IO SKOro Oe3moceperHbo
i’ €nHYI0Th 00’ €KT MepeBipKu — mpucTpii P3A.

3B’30K MK BEpXHIM Ta HIDKHIM piBHSIMU 3A1HcHIOETECS yepe3 USB mopr.

Ha Bepxubomy piBHi cuctemu (I1K) 3a q0moMororo croemiagbHOTO MPOrPaMHOrO 3a0e3MeUCHHS
(GRAN Test System):

—  3IIHCHIOETHCS KePYBaHHS HPUCTPOEM HMXKHBOTO PiBHS;



—  3aJaroThCs IapaMeTpy IMePeBipKU KOHKPETHOTO MpUCTpoio P3A, B ToMy YHCIIi 1 OKpEMHX pelle;

»|  CremianpHuii > O0’exr
K BHIIPOOYBAIbHUH THepeBipKn
< TIPUCTPIit < (mpuctpiit P3A)

Puc. 1. Cmpyxkmypua cxema nepesipku npucmpois P34

— (Qopmyrotbcsa B muppoBiit ¢popmi s mepeBipku nmpuctpoie P3A curHamm Hampyr Ta CTPYMIB,

cthopMoBaHi 3a IEBHUM 3aKOHOM;

—  3aJa€ThCS 3MiHA BUXITHUX OIHAPHUX CHTHANIB;

—  BimoOpakaloTbCs Pe3yiIbTaTH MepeBipKy MpUCTPOiB P3A;

—  (opMyIOTBCS TPOTOKOJIH TIEPEBIPKH;

—  (QopmyeTncs 0i0mioTeKa 00’ €KTIB IEPEBIPKH.

VY crenianbHOMY BHITPOOYBaTFHOMY TIPHUCTPOI 3MIHCHIOETHCS TIEPETBOPEHHSI CHTHAIIIB, OTPUMAaHUX 3
IIK, 3 mudposoi popmu B anamoroy. Lli curnamm reHepyroThest Ha 00’ eKT mepeBipku (mpuctpiit P3A), a
TaKOXX y CIEHiaThbHOMY BHUIPOOYBAILHOMY IMPHCTPOi KOHTPOIIOETHCA CTaH OiHAPHUX BUXOMIB 00’ €KTY
niepeBipku (puctporo PEM).

B komm’roTepi 3a OTOMOTO pO3POOIEHOTO CIHEmiadbHOTO MPOTpaMHOro 3abe3rnedeHHs
thopmyroTecs B mudpoBiit hopMi CTpyMH Ta HAPYTH, IO 3aJIeXKaTh BiJ] KOHKPETHOTO 00’ €KTY TIEpEBIPKH.
J1s onTUMankHOTO HaNAIITyBaHHA MPUCTPOiB P3A cTBOpeHi okpeMi Momymi sl TIEpeBipKH CTPYMOBHX
3aXMCTIB, MUCTAHIIHHUX 3aXHCTIB, CHHXPOHI3aTOPiB, CICIiaIbHUX 3aXHCTiB, MPOCTUX peie Tomo [2].
MonyneHa cucrema modymoBu mporpamu GRAN Test System nosBomsie 6e3 3MiHM caMoi CTPYKTypH
nporpaMy JOTIOBHIOBATH ii 3a MOOaXKaHHAM 3aMOBHHKIB JJOZATKOBUMH MOIYJISIMH ISl TIEPEBIPKH HOBUX
npuctpoiB P3A.

Cepen po3po0iieHUX MOAYMIB U TEPEBIPKH CKIAIHUX 3aXHCTIB € MOIYJIh MEPEBIpKUA MPOCTUX
pene. B cBoro depry, B mboMy MOJIYJ € OKpeMi MOIYJi Ui TEePEBIPKU KOHKPETHUX pelie: MPOMIDKHUX,
HANpYTH, CTPYMY, TU(PEPEHIIHHNX, YACTOTH, & TAKOXK CIIPAMYBaHHS MOTY>KHOCTI.

3acTocyBaHHS MOAYJSL TEpEBIPKH pelie CIPSIMyBaHHS TOTYXKHOCTI JIO3BOJISIE TEPEBIpUTH Ta
OTPUMATH BCi OO OCHOBHI €JICKTPHYHI XapaKTepucTHku [3]:

- caMOXiJ 3a CTpyMOM;

- caMoXiJ 3a Halpyro;

- 30Ha fii;

- UYYTJIUBICTb;

- Yac CIpalfoBaHHs;

- Yac NMOBEpHEHHS,

- cKuJ 00epHEHOI MOTYXHOCTI;

- 3IEXKHICTh MOTYXHOCTI BiJ] 3MIHH KyTa HAIIPYTH 32 HE3MIHHOTO CTPYMY;

- 3aIEXKHICTh MOTYXHOCTI BiJl 3MiHM KyTa CTPyMY 32 HE3MiHHOI HaNpyTH,

- 3aIEXKHICTh HAMPYTH BiJl 3MiHU CTPYMY 32 KyTa MaKCUMAaJIbHOT 4y TIHBOCTI.

LIi xapakrepucTrku abo BHOpaHi 3 HUX MOKHA OTPHUMAaTH B aBTOMaTHYHOMY pexumi. Jleski 3 mux
XapaKTepUCTUK MOXKHA OTPUMATU B PyUYHOMY PEKHMI.

[MepeBipka pene 3/ilicHIOEBCS 3 TPhOX (YHKIIOHATBHUX CTOpiHOK Momayist mporpamu GRAN Test
System: «Koudirypartis», «I[lapamerpu pene», «IlepeBipkay.

Ha ¢ynkmionaneHiit cropinni «KoHdirypamis» 3amaeTbes 3araibHa iH(opMariiss mpo pene Ta
00’€KTy HOro 3aCTOCYBaHHS: €JICKTPUYHA CTaHIis (MiACTaHIIis), ¢ BCTAHOBJICHE pelie, MPUEIHAHHS, Ha
SIKOMY BOHO 3ajIisIHE, IPI3BUILE TIEPBIPSIIOYOT0, @ TAKOXK iH(POPMAILis PO caMe penie (THIl pelie, TOHAYCHHS
Horo Ha cxeMi, Miclieé BCTAHOBJICHHS, HOMiHAIIbHUI MapaMeTp, HalpHUKIad, HOMIHANBHUN cTpyM | A 4m
5A). ls indopmaris HOCUTh 1HGOPMATHBHUI XapakTep, 3aHOCUTHCS B IPOTOKOJ BUIPOOYBaHHS 1
Oe3mocepelHbO Y BUNPOOYBaHHI pelie He BUKOPUCTOBYeThCs. Ha wiil sxe cTopiHui 3agaeThest iHpopMaris
PO MPHUETHAHHS pelie A0 CIEUialbHOrO BUIPOOYBaIbHOTO MPHUCTPOIO — KaHAIW HAIPYTH Ta CTPyMYy, 10



SIKUX TPHEAHAHI BiANOBIAHO OOMOTKM Hampyru Ta crpyMy pene PBM Tta HOmep OinapHoro Bxomy
MPUCTPOIO, 10 KOO MPUEIHAHUMN BUXiTHIH KOHTAKT pelie.

Ha ¢ynkuionansHiii cropinui «[lapamerpu pene» 3amaerbesi iH(OpMalis Npo HOMIHANBHI
napametpu pene cepii PBM: Hampyra, cTpym, 4acToTa, MOTYXHICTb OOMOTOK Hampyru Ta CTpyMYy,
NOTYXHICTh CHpalioBaHHS, KOe(]ili€HT MOBEpHEHHs, KyT MaKCHMaJIbHOI YYTJIMBOCTI 3 JOMyCTUMHM
BiIXWJICHHSIM, Yac CIIPALIOBAaHHA Ta Yac MOBEPHEHHS.

BesnocepenHss mepeBipka XapaKTEpPUCTHUK peiie 3IiHCHIOEThCA 3  (DYHKI[IOHATBHOI CTOPIHKH
«[lepeBipkay, 3aralbHII BUTIIS SIKOT HAaBeIleHUH Ha pucC. 2.

ﬂ
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Puc. 2. @yuxyionanvna cmopinka "llepesipka” peie cnpsimysants nomyscHocmi

Ha cropinui BuaizeHi OKpeMi moJsl.

B noni penarysanus "llapamempu npogedents 00caioia” 3aar0ThCsl TaKi apaMeTpH:

= mBHUIKICTh 3MiHKM Hampyrd "dU/dt". Lleit napaMeTp BUKOPUCTOBYETHCS TPH BU3HAUCHHI 30HU il
peie, TiepeBiplli YyTIIMBOCTI pelie Ta 3HATTI XapaKTePUCTUKHU 3aJI€KHOCTI TIOTYXKHOCTI CIIpAIOBaHHS pejie
Big kyra S=I-U(Phi) npu He3MiHHOMY 3Ha4Y€HHI CTPYMY pelie;

= MBHIKICTH 3MiHU cTpymy "dI/dt". Tleit mapameTp BUKOPUCTOBYETHCS HPHU 3HATTI XapaKTEPUCTUKU
3aJIKHOCTI MOTYXKHOCTI crpairoBanHs pene Big kyra S=U-1(Phi) npu He3MiHHOMY 3HAuYCHHI Hampyru
peue;

* KYyT MaKCHUMaJIbHOI YyTIMBOCTI SIkmo KopucryBady HE IMOTPIOHO 3HAXOJUTH KYT
M.

MaKCHMAaJIbHOT YyTJIMBOCTI, BIH MOXKE 33JaTH MOro 3Ha4eHHs B 1boMy noji. Tomi mochiau "Yymausicme
pene”, "Yac cnpayosanns", "Yac nosepuennsn", "Cxuo obepuenoi nomyscnocmi”, "3anexcnicms U=f(I)"
OyIyTh 3HIMATHCh JJIs 3aJaHOTO KOPHCTYBaueM KyTa MAaKCHMajbHOI YyTIUBOCTI. SIKINO X 3alHIIUTH

3HayeHHd "auto” B mom "@, ", AK€ € IO 3aMOBYYBaHHIO, TO KyT MaKCHMaJbHOI YyTJIMBOCTI Oyze



3HAXOJIUTUCHh EKCIICPUMEHTAIBHO I 4Yac MpoBeIeHHS nociiny "3owa Oii" 1 BCi mepemiueHi JOCHTiTu
OyAyTb MPOBOAUTHUCH [T IIbOT'O 3HAYCHHS KyTa MaKCUMaJIbHOI 4y TIMBOCTI;

= IPUPICT KyTa "A(p " — JMCKPETHICTh 3MIHM KyTa TijJ Yac TPOBEACHHA AOCHiIiB "3ona 0ii",
3aJIeXKHOCTI MOTYXKHOCTI criparroBanus pesie Bia kyra S=I-U(Phi) npu He3MiHHOMY 3Ha4Y€HHI CTpyMY pelie,
3aJIKHOCTI MOTYXKHOCTI crpairoBanHs pene Big kyra S=U-1(Phi) npu He3MiHHOMY 3HauCHHI HampyrH
perne;

= MakcHUMaslbHe 3HadeHHs dacy "7 max" — 4yac, Ha MPOTA31 AKOrO YTPUMYETHCS 3HAUCHHS BEIUYHH
HaNpYTH Ta CTPyMy IIPH IPOBeIeH] JesIKMX TOCTiiB, a O4iKyBaHOTO CIpAIIOBaHHS peJie He BinOyocs;

= "T nay3u"” — TPHUBAIICTh MAy3W MK OKPEMHMH TOYKAMH JIOCIHIIIB MiJ] 4ac 3HITTS 3aJICKHOCTI
HOTY>KHOCTI cripamtoBanHs pene Bix kyra S=U-I(Phi) npu He3MiHHOMY 3HaY€HHI CTpyMy peJie, 3aJIeKHOCTI
HOTY)KHOCTI cripaitoBanHs pene Big kyra S=U-I(Phi) npu He3amiHHOMY 3Ha4YeHHI HaNPyTH pee.

B moni "Xapaxmepucmuku pene” 3agaroThcsi XapaKTEPUCTHKH pelie, sIKi HEOOXiHO MepeBipuTH, a
TaKOX JIesKi YMOBH NIEPEBIPKH.

Hdnsa Toro, moO 3amaTH, SKi XapakTePUCTHUKH pelie HEOoOXiMHO MepeBipuTH, MOTpiOHO ix
iHiIiami3yBaTy.

B mpoueci mposeaenHs nocnifiB B mom "/lpomoxon nepesipxu” OynyTh BimoOpaxaTHCh Ha3BU
JIOCIIIIB Ta 1X pe3yabTaTh. SIKIo % OyIyTh 3HIMATHUCH 3AJICKHOCTI, TO BOHU OYyAyTh BiIOOpaXaTHUCh B TOJI
"Bioobpasicenus xapakmepucmux pene’.

n

Skmo B mom "l[apamempu npoeedenns oocnioig” " MIPUCBOCHE 3HA4YeHHS ''‘auto”, To
M.H

MIPOBECHHS JOCHI/IIB, SKi BUMAararTh 3HaUYCHHS KyTa MaKCHUMAaJIbHOI YyTJIMBOCTI, OYJ€ MOKIUBUM JIUIIIC
MiC/sl MPOBENEHHS aochiny "3ona 0ii”. Slkmo med AOCHiI HE BIAMITHTH, BHKOHAHHS BCIX HIDKYE
MIEPeIiYeHUX JOCIIIIB Oy/ie HEMOKJIMBE — CUCTEMa aBTOMAaTUYHO 3a0JI0KY€E JOCTYII JO MOJIB iHII{iami3anii
OMX JTOCIHIAIB.

[TepenbaueHa nepeBipka HACTYITHUX XapaKTEPUCTHK pelie:

= "Camoxio 3a Hanpyeoio” — BU3HAYAETHCS, YU PeJie MOTY)KHOCTI Ma€ CaMOXiJl MPH BiACYTHOCTI
CTPpyMy B CTpyMOBi#i oOMoTIi. st mpoBenenHs mociixy B moii "Umax" HEoOXigHO 3ajaTh 3HAYCHHSI
HaNpYTrH, TpHU sIKiil 3IIHCHIOEThCS TiepeBipka. PexoMeHmyeThcsl 3agaBatu 3HaueHHA Hampyru Ha 20%
Oinplile HOMIHAJIBLHOTO 3Ha4yeHHs. [lin yac mpoBemeHHS IBOTO JOCTITY Ha OOMOTKY HANpyrud pese
MOLITOBXOM TIOJA€ThCS 33/IaHe 3HAUCHHS HANPYTH Ta YTPUMYEThCA Ha MpoTssi acy "7 nay3u”, 3HaueHHS
SIKOTO 3amaeThecsi B mnoii "llapamempu nposedenns docnidy”. SIKIO pelie cripaBHE, BOHO HE MOBHHHO
CTIpaIfOBaTH;

= "Camoxio 3a cmpymom" — BU3HAYAETHCS, YU PeEJie TMOTYKHOCTI Ma€ CaMOXiJ MPH BiJCYTHOCTI
Hanpyrd B oOMoTIi Hampyru. Jlus mpoBemeHHs pociiny B moii "Imax" HeoOXimHO 3agaTH 3HAYCHHS
CTpyMy, TIpU SIKOMY 3JIACHIOETHCS TepeBipka. PeKoMeHIyeTbesi 3ajaBaTH 3Ha4deHHs cTpymy Ha 20%
Oiplile HOMIHAJIBHOIO 3HaueHHs. [li yac TPOBEACHHS LBOTO JOCIIAY Ha CTPYMOBY OOMOTKY peie
MOLITOBXOM IOJIAETHCS 3a/laHe 3HAYCHHSI CTPYMY Ta YTPUMYEThCS Ha mpoTs3i yacy "7 naysu'”, 3HaUCHHS
AKOTO 3a1a€Tbes B noii "llapamempu npogedenns Oocnidig”. SIKmo pene cnpaBHE, BOHO HE IOBHHHO
CHpaloBaTy;

= "3ona Oii" — BU3HAYAETHCA 30HA Iil pene. XapakTepUCTHKA 3HIMAETHCS Ul HOMIHAJIBHUX HAaNpyTry
Ta CTpyMy pelie. 3HaYeHHsl CTpyMy Ta Halpyru 3aaatoThesi Ha cropinui "Kowngieypayisa”. lonatkoBo amst
MIPOBEICHHS JIOCHIy B 1o "3ona 0ii” 3amaethes "llayza"” — dac may3u MK OKPEMHMH TOYKaMH JOCIITy
Ta BEIMYMHA 30HU BiOparii KoHTakTiB "Biopo". Jlocmia mpoBOIUTHCS TPU 3MiHI KyTa MK Hampyror Ta
ctpymoM B Mexax Big 0° mo 360°. Ilpu npomy ¢ikCyloThCS KyTH, HpPH SIKUX peJie CIpalioBajo Ta
MOBEPHYJIOCH Y BUXIAHMWH CTaH 3 BpaxyBaHHIM 30HM MOXJIUBOI BiOpauii koHTakTiB. Ilicis KoxHOT 3MiHK

kyra AQ 3 nuckpernicTio, sika 3a1ana B noni "Tlapamempu nposedents 0ocriois” BATPHMYETCS TIay3a,

BEJIMYMHA SIKO1 3a1aeThesl B ot "3ona 0ii”. Ilicns nporo 1ociin 3HOBY IOBTOPIOETHCS, ajle BXKE MPH 3MiHi
KyTa B Mexax Big 360° no 0°. Ha ocHOBI pe3ynbTaTiB IOCTiLy BH3HAYa€ThCS poOOYa 30HA peie Ta KyT
MaKCHUMaJIbHOI Yy TJINBOCTI;

= "Yymausicme pene”. llelt nmocmig a03BONs€ BU3HAYMTH KOe(illiEHT TOBEPHEHHsS pele Ta
NOTYXHICTh cIpauoBaHHs perne. Jlochmig NpoBOAWTHCS NpH BH3HAYCHOMY a00 3aJaHOMy KYTi



MaKCHUMaJbHOI UYyTJIMBOCTI 1 CTpyMi pene, SIKHM JOPIBHIOE YCTaBIi pelie 3a CTPyMOM (3aJa€ThCsl Ha
cropinti "Kongieypayin'). JIns npoBefieHHs A0CTiay 3aaaeThes MiHiMaapae Umin ta makcumansae Umax
3HA4YCHHS HAIPYTH, AKi 3aJar0Tbcs B ot "Yymaugicmo pene”. Jlocnmia MpoOBOAUTHCS HACTYHMHUM YHHOM.
3MIHIOEThCS HAMpPyTa BiJl MIHIMAIBHOTO 3HAYEHHS 0 MAKCUMAIBHOTO 3HAYCHHSI 3 MIBHUKICTIO, 3aJIaHOK0 Y
BignoBiHOMY mom "llapamempu nposedenus docnidis” — GiKCyeTbCs Hampyra CIpaliOBaHHI pele —

UCHpalIIOBaHH 51 pete * Ilicasa mporo SMCHIIYETHCA HAIlpyra Bl MaKCHUMaJIbHOI'O 1O MIHIMAJIbHOI'O 3HAYCHHA —

dbixcyerbest Hanpyra noBepHeHHs pene U Ha ocHOBiI oTprMaHHX 3HaYEHb PO3PAXOBYIOTHCS

TIOBEPHEHHS pevie *

3HaYeHHS Koe(Dili€HTIB TOBEPHEHHS peJie Ta MOTYKHOCTI CIIPAIlIOBaHHS pelie:

. TIOBEPHEHHS peJie
MOBEPHEHHS U ’

CTIPAIOBAHHI PETE (l)
ScnpamOBaHm :Ucnpau}OBaHm pene ) yer®
= "Yac cnpayrosanns" — BU3HAYAETHCSA dYac CHpamoBaHHA peie. Jlocmaig TPOBOIUTHCSA TIpH

BH3HaYeHOMY a00 3aJaHOMy KyTi MaKCHMaJbHOI YyTIMBOCTI. Y BIAMOBITHUX IMOJISAX AOCHTITY 33af0ThCA
3HAQUEHHS HAmpyrd Ta CTPyMy. 3aJaHi 3HAUYCHHS HANpyrd Ta CTPyMy IIOIITOBXOM MOJAIOThCS Ha
BiJMOBiHI OOMOTKH pejie Ta YTPUMYIOThCSI Ha TpoTsizi yacy "7 naysu”, 3HAUEHHS SKOTO 33/a€THCS Y
BignoBimHOMYy moii "llapamempu nposedenns docniodig”. MIKCyeThC MOMEHT CIPAIIOBaHHS pelic 1 Ha
OCHOBI HhOI'O BU3HAUAETHCS Yac CHPAIIOBaHHS Pelie;

= "Yac nosepnenns” — BHU3HAYAETHCS 4Yac TMOBepHEHHs pene. Jlochmig NpOBOAMTHCS MpH
BHU3HAYCHOMY a00 3aJaHOMY KyTi MaKCHMMAaJbHOI YyTJIHMBOCTI. Y BIAMOBITHUX MOJIAX JOCIITY 3aJal0ThCs
3HAYEHHS HANpyrd Ta CTpyMy. 3ajaHi 3HAYCHHS HANpPYrd Ta CTPyMy IMOIITOBXOM IIOAAIOThCS Ha
BIJMOBiAHI OOMOTKHM pejie Ta YTPUMYIOThCSI Ha TpoTsizi yacy "7 naysu”, 3HaUCHHS SKOTO 3a/Ja€THCS Y
BignoBimHoMy noni "llapamempu npogedennss docaioig”. Tlicis 1bOTO 3HAYCHHS HANPYTH Ta CTPyMY
MOLITOBXOM CKHIAIOTHCS Ha HYJIb 1 PIKCYEThCS MOMEHT MOBEPHEHHS peie. Ha 0CHOBiI HROTO BU3HAYAETHCS
Yac TIOBEPHEHHS Peie;

= "Cxuo S obepnenoi” — BU3HAYa€ThCA TIOBEAIHKA pejle NpU CKHII TMOTYXKHOCTI 0OepHEeHOi
MOCHIIOBHOCTI. J{J1s1 MpOBeACHHS AOCIiAY Y BiAIOBIHUX MOJISX 3a/1al0ThCS 3HAYCHHS HAIIPYTU Ta CTPyMY,

a KyT MK HAIPyTror Ta CTPyMOM Bu3Hauaethes sk @ = @, —180° . 3anani 3HaueHus Hanpyru ta crpymy

HOIITOBXOM TIO/AIOTHCS HA BINOBIIHI OOMOTKH pelie Ta yTPUMYIOTbCsS Ha mpotssi dacy "T naysu”,
3HA4YEHHS SKOTO 3ala€ThCsl Y BiANoBigHOMY noii "Ilapamempu npogedemns Oocnidig”. 3a cTaHOM
KOHTAKTy pejie pOOMTHCS BUCHOBOK ITPO HOTO CIIPABHICTh — CIIPaBHE pelie He TOBUHHO CIIPALIOBATH;

= "3anexcnicme S=U-1(Phi)". 3HiMaeTbCsi XapaKTepUCTHUKA MOTY)KHOCTI CIPALIOBAHHS pelie BiJ KyTa
MPY HE3MIHHOMY 3HA4Y€HHI CTPyMY, 3HAYCHHS SKOI'O 33JIa€ThCS Y BIIIOBIIHOMY IOJI JTAHOTO JOCTiay.
XapakTepruCTHKa 3HIMAETHCS HACTYITHUM YAHOM. ABTOMAaTHYHO 331a€ThCsI TOYATKOBE 3HAYCHHS KyTa 30HU
CIPALIOBaHHS peJie, BEJIMYMHA SKOI0 BU3HA4YeHAa B jxociimi "3owa 0ii”. JIns 1poro 3Ha4YeHHS KyTa
NOJA€ThCS 3MiHa Hampyru pene Big Hyns 10 1,2:U,,,. DikcyeTbesl 3HAUSHHS HANPYTH, MPH SIKOMY pelie
crpartoBaiio. ITiciis 4acoBoi may3u, 3HaUYEHHS SIKOT 3a7a€Thes B nom "llapamempu nposedenus docniodis”
"T naysu” 3MiHIOETbCS KyT Ha BenmuuHy AQ, sika Takox 3amaetbes B noni "llapamempu nposedenus

0ocnidig" 1 3HOBY 3MIHIOETHCS HAaNpyra. TakuM YWHOM 3HIMA€EThCS XapaKTEePUCTHKA Ha TIOBHOMY Jiana3oHi
po6ou4oi 30HHU pee;

= "Banexcuicmos S=U-1(Phi)" . 3HiMaeTbess XapakTepHCTHKA TOTYKHOCTI CIIPAIlIOBAHHS pelle Bix
KyTa TNpW HE3MIHHIH Hampysi, 3HaYEHHS $KOI 3aJa€ThCA Y BIAMOBIAHOMY TIOJI JaHOTO OCHIdy.
XapakTepruCTHKa 3HIMAETLCS HACTYITHUM YMHOM. 3a/Ia€ThCsl TIOYATKOBE 3HAYCHHS KYTa 30HU CIIPAIIOBAHHS
pelie, BETMYMHA SIKOTO BH3HAYCHA B Jociimi "3ona 0ii". ]Iy Oro 3HAYEHHS KyTa Ha CTPYMOBY OOMOTKY
perne MoAaeThes 3MiHa CTpyMy pene Bif Hyinst 10 1,2:ly,. DiKCyeTbCs 3HAUEHHS CTPyMy, IIPU SKOMY perie
copamtoBano. Ilicns mays3w, 3Ha4eHHsS $KOI 3a7aethcs B nom "llapamempu nposedenns oocnioig” "T
nayszu”, 3MIHIOETBCS KYT Ha BenuuuHy AQ, sKa Takok 3a1aetbes B noni "Ilapamempu npoeedenns



0ocnidig" 1 3HOBY 3MIHIOETbCA CTPYM. TakuM UYMHOM 3HIMA€ETHCA XapaKTEPHCTHKA HA MOBHOMY Aiana3oHi
pobou4oi 30HHU perie;

= "3anexcnicmo U=F(I)" . 3HiMaeThCs XapaKTEPUCTHKA HAMIPYTH CIPAIFOBAHHS peJie BiJ CTPYMY NpH
HE3MIHHOMY 3Ha4€HHI KyTa MaKCHUMajbHOI dYyTiauBocTi. s mMpoBeAeHHS MAOCHiAy 3aJaloThei Y
BIJIIOBIIHUX TOJIAX JOCIIAy TOYaTKOBE, KIiHIICBE 3HAYCHHS Jiala3oHy CTPyYMy Ta KPOK 3a CTPYMOM,
Biamosiguao "Imin®, "Imax”, " Al ". XapakreprcTiKa 3HIMAETHCS HACTYITHUM YHHOM. 3a/Ia€THCSI TOYATKOBE
3HA4YECHHS! CTPYMY, BEJIIMYMHA SIKOTO MOJAETHCS HA CTPYMOBY OOMOTKY pejie, OJZHOYACHO IMOAAETHCSA Ha
HANPYTroBYy OOMOTKY peJie Hamlpyra, SKa 3MIHIOEThCS B Mexkax Biff HyJs 10 1,2:U,,,. DikcyeThcst 3HaYCHHS
Hampyrd, NpH siKiid pene cmpamtoBaio. [licna maysum "7 naysu”, BenuuumHa SIKO1 3aJa€ThCsl B IIOJI
"Ilapamempu npogedeniss 0ocaidie” 3MIHIOEThCSI cTpyM Ha BenmunmHy Al, 1 gocmin moBroproeThes
crovatky. TakuM 4YMHOM 3HIMA€ThCs XapaKTEPUCTUKA Ha 33IaHOMY Jiana3oHi 3MiHU CTPyMY.

[Ticns 3akiHYeHHs BCiX MiATOTOBYMX oOIepamid HeoOXigHO HAaTUCHYTH Ha KHomky "Crapt"
NPUCTPil TMOYHE aBTOMATHUYHY IEPEBIPKY BCiX 3aJaHUX KOPHCTyBaueM XapaKTepucTuk pene. Haza
KHOTIKHM TIpH [[bOMY 3MiHHThCS 1 cTane "Cron". PoOoTa mpuCTporO0 3aKiHUYMTHCA IMMics BUKOHAHHS BCiX
3aIIaHOBaHUX AOCIiAIB, 200 B OyAb-SKWI MOMEHT Yacy IUIIXOM HaTHCHEHHs Ha KHOTKy ""Crom".

[Tix yac mpoBeneHHs AOCiay MpoMiKHa iHpopManis Oyzae BimoOpaxxaTuck B MPOTOKOJI IEPEBIpKH,
SIKMI 3HAXOAMTHCS B TOJ1 "[Ipomokon nepesipku”. Y Tabmuili Oyae BimoOpakaTuch HOMEp JOCIiy, Ha3Ba
JOCHIy Ta Pe3yNbTaTH NEPEBIPKH M0 KOKHOMY JOCIiay.

V Bumaaky 3HATTA 3ainexHocTed Takux sk "3ona 0ii”, S=U-1(Phi), U=f(l) B momi "Bido6pasicenns
xapaxmepucmux pene” OyayTh BiIOOpaKaTHUCh IIi XapaKTEPUCTHKHU B MPOIieCi MpoBeaeHHs mociimis. Lli
XapaKTepUCTUKU 30epiraloTbcss B OINEPaTHBHIM HaM’sTi 1 KOPHCTYBad iX MOXKE MEpErJITHYTH Mics
3aKiHYEHHS TPOBEICHHS JOCIIIIIB, BAKOPUCTOBYIOUYHM KOMaHu 1oJist "Buo x-xu".

Ha cropinui "Ilepesipka’ nepenbadyeHa MOXKIIUBICTh, KPIM aBTOMAaTUYHOI NIEPEBIPKH, 3/I1HCHIOBATH
PYUHY MEPEeBipKY ACSIKUX XapaKTepucTuk pene. s nporo nepeadadene okpeme mnone "Pyyna nepegipka’.
Ilepenbadena MOXKIIMBICTh 3HIMATH HACTYITHI XapaKTEPUCTHUKHU PEJe MOTYKHOCTI:

= "3anesxcnicmo S=U-1(Phi)". 3HiMaeTbcst XapaKTePUCTHKA TOTYKHOCTI CIPAIOBAHHS pelie Bill KyTa
MIpH HE3MIHHOMY 3Ha4eHHI CTpyMy. 3HaUYEHHS CTPYyMY, ITOYaTKOBE Ta KiHIIEBEe 3HAUYCHHS KYTiB, KPOK 3MiHH
KyTa, U SIKUX 30IHCHIOETHCS TIPOBEICHHS JOCIITy 33Jal0THCS B IIHOMY X ITOJI;

= "3anesxcnicmo S=U-1(Phi)". 3HiMaeTbcst XapaKTePUCTHKA TOTYKHOCTI CIPAIOBAHHS Pelie Bill KyTa
IpY HE3MIHHOMY 3Ha4€HHI Hanpyrd. 3HaYeHHsS HAlpyrH, MOYaTKOBE Ta KiHIEBE 3HAYEHHS KYTiB, KPOK
3MIiHM KyTa, JJIS IKUX 3AIHCHIOETHCS MPOBEICHHS JIOCIITY 331al0ThCsl B IbOMY 3K IT0JTi;

= "3anexcnicmes U=F(1)". 3HiMaeThCst XapaKTEePUCTHKA HAMIPYTH CIPALFOBAHHS PeJie BiJl CTPyMy HpH
He3MiHHOMY KyTi. KyT, a Takox mouaTkoBe, KiHIIEBE 3HAUEHHSI CTPYMIB, KPOK 3MIHU CTPYMY 331al0ThCs B
IHOMY 3K TTOJII.

IlepeBipka xapaKTepuUCTHKH, fKa 3ajaHa B 1ol "Pyuna nepesgipka” Moxe OyTH 3/1iiiCHEHA MUIIXOM
HaTHUCHEHHs KHONKHU "CTapT", sKa 3HAXOIUTHCS B IIbOMY K Toii. [lix yac 3HATTA 1i€l XapaKTepUCTHKH
BOHa Oy[ie BimoOpaxaruck B o "Bidobpasicenns xapaxmepucmuk peie'.

3HATa XapaKkTepucTHKa Oyne 30epiraTuch B onepaTHBHIA maM’sATi 1 Moke OyTH MeperyisiHyTa Micis
3aKiH4YEHHS JIOCIIiIy pa3oM 3 iHIIMMH XapaKTePUCTHKAMH, 3HATUMH B aBTOMATHYHOMY PEKUMI IUISIXOM ii
akTuBi3awii B moii "Buo x-xu'".

Cnio nam ‘amamu, AKWoO OYI0 3HAMO KilbKA XAPAKMEPUCMUK 6 DPYUHOMY DPelCUMi, mo 8
onepamugnii nam ‘ami 6yode 36epicamucy auuie OCMAaHHA XapaKmepucmuxd.

[lin wac mpoBemeHHsS IOCHiAIB 3 MEPEeBIPKM XapaKTEPHCTHK pelie aBTOMATUYHO (HOPMYEThCS
MPOTOKOJ TIEPEBIPKH, SIKMH 3allUCYEThCS B apXiB MPOTOKOINIB. [IpoTOKON TiepeBipkH 3a MoOaKaHHIM
MEPEBIPSIIOUOT0 MOXKe OyTH BUBEJICHHI HA JPYK.

Jns  onTuManbHOI TEpeBIpKM XapaKTepHCTHK penie Oynu migiOpaHi BiAMOBiMHI MapaMeTpu
NEePEBIPKH, TaKi SK MBUJIKICTh 3MiHH CTPYMY, HalIPYTH, KyTa MiX HAIPYTO0 Ta CTPYMOM, Tay3H 32 4acoM
MIX TPOBEICHHSIM OKPEMHUX JOCIIJIIiB TOIIO.



HowminanbHi XapakTepuCTHKH KOHKpeTHuX pene cepii PBM Tta mingibpani mapameTpu mepeBipKu
3anucyloThest B Oibmiorexu. Lle mo3Bossie 3acTocyBaTH iX MiA Yac MepeBipKH MOAIOHMX pelie Ha IHIIKMX
00’€KTax eHeprocUcTeM, 10 CYyTTEBO CKOPOUYE Yac NEPEBIPKU LIUX pelle.

Po3pobnennii Momynb HaNamITyBaHHS Ta MEPEBIPKU CKIATHOTO pelie CIPSIMYBaHHS MOTY>KHOCTI
tuny PBM e migcucremoro creniansHoro nporpamHoro 3adesneueHHss GRAN Test System BiTuM3HAHUX
mudposux cucteM "Pene-tectep” Ta "P3A-Tectep” nepeBipku npuctpois P3A.

BucnoBku:

1. Pozpobnennii MOayNb MEPEBIpKM CKIAAHUX Pejie CIPSMYyBaHHA MOTYXHOCTI MpHU3HAYEHUH IS
HaJIAIITyBaHH: Ta MEPEBIpKU CKIaaHuX pene cepii PBM.

2.1lin vac mpoBeOEHHS IOCHIJIB 3 MEPEBIPKH XapaKTEPHCTUK pejie aBTOMAaTHYHO (OPMYETHCS
MPOTOKOJI MIEPEBIPKH, KU 3alUCYETHCS B apXiB MPOTOKOJIB.

3. llepenbauena MoxIMBICTh (opMyBaHHs 0i07ioTeKH 00’€KTiB mepeBipku pene cepii PBM, mo
JO3BOJIIE BHKOPHCTaTH iX JJIsi TEPEeBIpKM TaKUX CaMHX Ta NOAIOHMX pene Ha IHMMX 00 €KTax
€HEProCHCTEM.
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