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TH®OPMAIIIMHI CUCTEMU B
YMOBAX INIABUIEHHA
E®OEKTUBHOCTI ITPOIECIB
YIIPABJIIHHS HA 3AJIIBHUYHOMY
TPAHCIIOPTI 3 YPAXYBAHHAM
BE3INEKN

Y wac roGamizanii iHdopmaniiiHi cucremu
MOBHMHHI BIJMOBIIATH OCOOJUBUM BUMOTaM, TAKHM SIK
HaNifAHICTh, cydacHa e(eKTHBHICTH Ta Oe3meka mnpu
(YHKIIOHYBaHHI.

OCHOBHOIO METOI (dyHKIIOHYBaHHS
iH(pOpMaIliifHOI cucTeMu € 3abe3nedeHHs iHQopMaLier
BCIX  TEXHONOrIYHMX  MPOIECiB 1  MAisIbHOCTI
3ai3HUYHOTO TPAHCIOPTY, CTBOPEHHI iH(pOpMaIiitHOl
OCHOBH JUIsl JOCATHEHHS MaKCUMAallbHOI e()eKTHBHOCTI
YIPaBIiHHA Taly33l0 B YMOBaxX PHHKOBOI E€KOHOMIKH.
Bona moBuHHa 0a3yBaTHCsl Ha TOJOBHHX €JIEMEHTaX
300py, 00poOKH, Iepenadi Ta 30epiranas iHpopmMarlii Ha
3aJaHuil TIepiof, BU3HAYEHHS NPIOPHUTETIB, 3aco0iB i
NIUIAXiB TOCATHEHHS IiJICH iH(QopMaTH3aIlii.

Tpeba BimsHauwTH, IO TpPH PO3POOIICHHI
ABTOMATH30BAHOI CHUCTEMH YIPABIIHHS 3aTi3HUYHUM
tpancrioptom (ACK3T), BuxopucToByeThcss Habip
OCHOBHHX IPHHIMIIB 1 MiXOAIB MIONO IX CTBOPEHHS.
JlomnijpHO MpoaHai3yBaTH Ti 3 HUX, SKi 3HAWIIIIH CBOE
3aCTOCYBaHHS IIPH NOOYIOBI aBTOMAaTH30BAHUX CHUCTEM
Ha 3aJli3HIYHOMY TPAHCIIOPTi B Taily3i eKCILTyaTariitHol
pobotu [4].

ITpu «cucTeMHOMY IiXO/i», CTBOPEHHI €IMHOTO
CTPYKTYPHOI 0 KOMITIEKCY TEXHIYHUX 3aC00iB 1 KepiBHUX
JIOKYMEHTIB, Mepexi iH(pOopMaIliifHO-00UNCITIOBATEHIX
LEHTPIB OYJI0 AOCATHYTO CTBOPEHHS €JMHOI CTPYKTYPH
KoMmIuiekcy — TexHiuHuMX 3aco0iB  (KT3), mepexi
iH(pOpMaIiifHO-00YHCITIOBATFHIX [EHTPIB SIK OCHOBH
ACKS3T, a takox yHiQiKkaIisi JOKyMEHTIB.

Ipu npunnmni «rpanchopmarii TpaauiiHIX
3aBJIaHb 1 METONIB VYIPABIIHHSI» BiAMOBITHO JIO
MOXJIMBOCTEH KOMIUIEKCY TEXHIYHUX 3aco0iB, Oyio
JIOCSITHYTO ~ €KOHOMIYHI  pe3yJabTaTH  pazoMm i3
TpaJULIHHAMU 3aBJaHHS YITPABIiHHSI.

Ilpy  mpuHIMII  «IepHIOro  KepiBHHUKay,
PO3pOOJICHO THUITOBI 110CAJI0BI IHCTPYKINT 1 TEXHOJIOT1YHI
KapTH Ha 3aBJIaHHS 1 KOMILIEKCH.

[MpuHumn  «Trmizanii  NPOEKTHUX — PIILICHBY,
CTBOPEHO €IUHY CHCTEMY OOMIHY JaHMMH MiX
iHpopManiiHumMu oouucaoBanbHuME 1eHTpaMu (10L)
3ai3HUOB 1 [IOCTAYIBHUKAMHU —  CIIOXKHBadaMu
iH(opMaIil BcepeauHi KOKHOI 3aII3HHMILI.

[puHupn «MmiHiMi3alii BBEACHHS 1 BUBEICHHS
JaHUX», CTBOPEHO CHCTeMy 30epiraHHs HOPMaTHBHO-
JIOBIJIKOBOI 1H(opMaIlii.

[TpuHIMI «CTIOTY4SHHS MATOTOBKU MEPBHHHUX
mannx 1 pgammx st EOMy, ynidikoBano ¢opmy
HaKJIaJHUX, JOPOXKHIX BIIOMOCTEH IacaXUPCHKUX
KBHTKIB Ta iH.

[TpHHIMI «ETAITHOCTI BIPOBAJDKEHHSD», KaCKaIHEe
HapOIyBaHHSI MIPOrpaMHO-TEXHITHIX 3aco0iB
JIO3BOJTHIIO 320€3MIEUNTH BIPOBA/KEHHS HOBUX CHCTEM 3
MiHIMQTbHUMH, @ TAKOX [MOJONAaHHS TICHXOJIOTIYHO]
HenoBipr 10 pe3ynbraTiB podotn ACK3T, ska 3HauHO
00YMOBJTIOE BIUIUB JIIOJICHKOTO (haKTOpa Ha MPHHHSTTS
pillIeHb.

[MpuHomn  «aBroMaTH3amlii  JTOKYMEHTOOOIry»,
BBEJICHHS BCIX OCHOBHUX  OOJIIKOBHMX, 3BITHHX,
PO3paxyHKOBUX 1 OyXraiaTepchKux orepariii Ha 0a3i
TEXHIYHHX 32C00IB 00POOKH JTaHUX.

Buxonsun 3 mpoBENEHOr0 aHaNi3y HPHHIUIIIB
iHpOpMaIIiifHOT crcTeMu, Tpeba BiIMITUTH, IO Cy4acHa
e(eKTUBHICTD IHPOPMAIIIHHOI cUCTeMH 3a0€3MeYyeEThCsI
ONTHMI3AI€I0 JaHUX Ta METOMIB 1X OOpOOKH,
BUKOPHCTAHHIM OPUTIHAIBHUX PO3POOOK 1 i7eH, a TAKOK
METO/IiB IPOCKTYBAHHSL.

Jlyxe BaroMmm eJIeMeHTOM IpH YHKIIOHyBaHHI
iH()OpPMAIITHIX CHCTEM Ha 3aJli3HUIHOMY TPAHCIIOPTI €
Oesmeka, MM SKOIO  PO3YMIIOTE  MOXIIMBOCTI
iH(pOPMAIIIfHOT CHCTEMH, 3aBISIKH SIKHM CTOPOHHI 0cO0H
HE MarTh JOCTyNmy MO0 iH(pOpMAIiiiHUX pecypciB
oprasizamii, OKpiM JJIi HUX [pU3HAYeHUX. KO
iHpopMalliifHa cHCTeMa HE BiJOBiNae BUMOTaM
Oe3rexy, BOHA MOKE€ CHPHUYMHUTH 3HAYHI MarepiaibHi
30UTKH MmiAnpueMCTBY. SIK Bimomo, 3axuct iHdopmaii
BiJl 3OBHILIHIX BTPy4YaHb 3AIHCHIOCTBCS THYYKHUM
VIIPaBIiHHAM IIPH BUKOPHCTAHHI MEBHHUX INPOTrPaMHHX
nponykTiB [2,4].

Buxomsun 3 1pOro, 3 MeETOI IIiJ[BHIIEHHS
e(eKTUBHOCTI IPOIECIB YIPABIIHHA Ha 3aJli3HUYHOMY
TPAHCHOPTI  MPOMOHYETHCS  CTBOPUTH  CIIEIiasIbHI
MAPO3MIMM Yy KOXHINH CTpykTypHil omuHmi AT
Yxkpzanizaumi. JaHi miapo3aiid HamleHi He TiJIbKU Ha
CTBOPEHHs  NPOrpaMHOro  3a0e3nedyeHHs, ajne 1
MOCTIHHOrO  OHOBIIEHHs  iHQoOpMamii, a  Takox
CYIPOBOKEHHS B ITPOLEC] eKCILTyaTallii, pOTAroM Kol
Bi/IOYBA€THCS BUSBJICHHS CKPUTUX [OMIJIOK 1 iX
BUIIPABJICHHSI.

Bumorn Oesnekn 3a0e3nevyloThCsl Cy4acHUMH
3acobamMu po3poOKH iHPOPMAIIHHUX CHCTEM, CY9aCHOKO
anaparypor,  MeToJamMHM  3axucty  iHdopmaitii,
BUKOPDHCTaHHSIM  TApoJiiB 1 HPOTOKOJIIOBAHHSIM,
MOCTIHHUM MOHITOPHHI'OM CTaHy Oe3IeKH orepariiiHux
CHCTEM 1 3aXO0/1iB iX 3aXUCTY.

Buxomssus 3 BWINE HABEACHOrO, POOUMO
BUCHOBOK, iH(oOpMaIliiiHa cucTeMa Ha 3ali3HUYHOMY
TPAHCIOPTI MOBUHHA OYTH aJaNTOBAHOIO JO CYYaCHHX
YMOB 3 ypaxyBaHHSM O€3MeKH MpU KOPUCTYBaHHi. 3

IKC3T, 2023 Ne3 (nogaTok)




THOOPMAIIITHO-KEPYIOUI CHCTEMU HA 3AJIIBHUYHOMY TPAHCITOPTI

METOI ITOBHOrO 1H(OPMAIIHOrO MOEAHAHHSI MIX
CHCTEMaMH pI3HUX PpIBHIB Ta JUIi  3pY4HOCTI,
NPONOHYETHCSH  POSIIMPUTH  CTPYKTYPY  YNPAaBIiHHA
3aJII3HAYHOTO TPAHCIOPTY, AOJABIIM B 1l alroputMm
CHelLiaJIbHI MiIPO3AUH Y KOXKHIN CTPYKTYPHIN OJUHUII
AT  VYkpzamizHumi.  YJOCKOHaleHI  CTPYKTypHi
P03 TOBHHHI MAaTH BHCOKY TOTOBHICTh [I0
HaJaHHS TOCIYT, AKi peali3yloThcs 3 MiHIMaIbHUMHU
BUTpaTaMH, a TaKOX IIO€JAHYBAaTH HOBI Ta IiCHYIOUH
CHCTEMH Ta B3AEMOJIISITH 3 30BHINHIMU CHCTEMaMH Ha
BCIX PIBHSX YNPAaBIiHHSA SIK JaJIEKOTO 3apyOiKKs, TakK i
IHIIUX BUJIIB TPAHCIIOPTY.
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IMPACT OF DISCHARGE DEPTH ON
LITHIUM-ION BATTERY LIFE

Lithium-ion batteries are reusable batteries
designed for cyclic use in charge-discharge mode.
Reversible chemical processes of oxidation and
reduction take place inside them. The charge from the
cathode to the anode and back is transferred by lithium
ions, which are embedded in the crystal lattice of
graphite and metal oxides, forming a chemical bond.

Lithium-ion batteries wear out over time.
Factors that contribute to their degradation include
elevated temperatures, increased voltage effects, large
changes in the state of charge large current values during
charge and discharge, and finally cycling frequency.

Depth of discharge refers to the capacity of the
battery in a different range of states of charge. The upper
and lower levels of charge degrees have a great influence

on the resource. This is primarily due to the preliminary
thesis that stress levels also have an effect.

Overcharging lithium-ion batteries results in
irreversible degradation and reduced capacity and power.
This is due to the fact that when the negative electrode is
recharged, lithium metal is deposited on it. Too much
excess lithium due to an unbalanced initial ratio of
positive and negative masses of the electrodes is the main
cause of deposition. The potential of the positive
electrode, as a result of the same imbalance, does not
reach its optimal state.

Another reason for overcharging the negative
electrode is the forced charge, which leads, in some
cases, to excessive polarization of the electrode. Lithium
deposited on carbon quickly reacts with the solvent and
forms a film on the surface of the electrode, covered with
a layer of salt and other products. The film, by blocking
the pores in the carbon, reduces the size of its working
surface, which leads to a decrease in the activity of the
electrode and degradation of the capacity.

For lithium-ion batteries, the charge level is one
of the factors affecting the service life. An increase in
resource can be achieved by reducing the depth of
discharge, as well as achieving the same level of charge
degree. At the same time, operation in the middle ranges
improves the service life, in contrast to operation in high
ranges of state of charge, that is, an incomplete charge of
the battery also increases the maximum number of
cycles.

Despite the low voltage level, the range between
5% and 15% reduces battery life. A single battery cycling
in the 40-60% range contains minimal reduction in
battery capacity. The range of 60-80% reduces the
resource, equivalent to the lower range, which is
explained by the high voltage level.

Thus, taking into account the above, it is
possible to artificially extend the lifespan of a lithium-
ion battery by avoiding operating it at extreme
temperatures, over-discharging, over-charging, over-
voltage, large change in state of charge, too much current
during charge and discharge, as well as high cyclic
switching frequency.
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