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Kupuiu

KaxoHma MHPOKOMMYHUKalUs 0ObEKTJIa-
PUHHU Y3JIyKCU3 3JIEKTP 3HEprusi Ou/IaH Tab-
MUHJIALl, SHEPTUS TAbMHUHOTU MaHOaJlapyuHU
MOHUTOPHUHI >KapaéHJapuJia axb0opoTyap Ka-
OyJ1 KWJIMI Ba TAaKCUMJIAI/IA yJlap/a KyJIJIaHyB-
YM amnmnapaT Ba JacTypui BOCUTAJIapHU UILLIA0
YUKUII XaM/Jla aMaJIMéTra KeHI >KOPUM 3THLI
Jlos3apbJyiiruya KOJIMOKJQ. YIIOy MakoJiaJa
3Heprus TAbMHUHOTH MaHOAJapUHU Y3JIYKCU3
MOHUTOPUHT KWJIMII y4yH MYJ/DKaJ/IJIaHTaH am-
napar Ba JJaCTypyl MaXMya ULLJIa0 YNKUIALIN
xaMm/ia yJiap ypTacuJardy y3apo UHTerparus xa-
paéHuiapu acoc1ab KypcaTuiraH [1, 2].

TagKUKOT MIIMHUHT aCOCUM MaKcaJy UH-
bGOKOMMYHUKALUSA O00bEKTJIAPUHU Y3JYKCU3
3JIEKTp 3Heprusa OWJIaH TabMMHJIAILLA MaH-
6asapHu MacodaZaH MOHUTOPUHI Kapaé-
HU MOJeJlJIapH, aJlfOPUTMJIapy Ba anmapart-
JlaCcTypJlapyvHU UIJIa6 YMKUIIAAH UO0PaT.

Pecny6/1MkaMu3 Ba XOPWXKJIUK OJIMMJIap-
HUHT yuI0y coxajia 0J1u6 60praH uiMum usJja-
HUILJIApU TaXJIUJIM IYHU KypcaTaZ KU, IHep-
rusi TA'bMHUHOTH MaHOaJlapu MOHUTOPUHTU/A
CUTHaJI y3rapTUpPHUIL KapaéHJIapUHU MOJeJl-
JIAIUTHUPUIL, MOHMUTOPUHI KapaéHJsapuja
[oT TexHosOrusAIapuHM KeHr KyJiai, Cloud
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AHHOomauyus. Ywby makonada xucobnaw ea
UH(OKOMMYHUKayusi KypusnmanapuHuHe aHepausi
mabMUHOMU XapaéHuda anekmp sHepaus maHba-
nlapu KammarsnuknapuHu UKKUamyu cueHarnnapaa
ymkasuuw, yn4oe 8a HazopamHuHe Kyrn napamemp-
U y3zapmekudnapu xamoa ynapHuHe 3amoHasul
annapam-0acmypul eocumasnapuHu KeHe Kyriauw,
ynap épdamuda MoOHUMopuHa onub 6opuw mamo-
tunnapu, KypunmanapHUuHa y3/yKkcu3 ea cucghamiiu
uwnawuHU mabMUHIaW cueHannapuHu Kabyn Ku-
nysyu, Kalima uwiogyu xamOa meauwu acocda
y3amyey4u eocumanapHuHa my3unuw mamouunu,
moden ea dacmypul mabMUHOMU KesimupuJsi2aH.
UlyHuH20eK, uwnab yukuneaH 3Hepausi mabMUHO-
mu Ha3zopam Kypunmacuda Ke4yyeyu xapaéHniap ea
KypunmaHu turfuwda maHnab onuHaaH yHKyuUo-
Han modynnap acocnaHeaH. TadKuKomHUHe aco-
cull makcadudaH kenub Yukub, ypHamusi2aH musum
apxumekmypacu acocuda MOHUMOPUHe afleopum-
mu xamda dacmypuli Maxmyacu uwnab JyukuzaH.
Tambuk amunzaH moden acocuda MOHUMOPUHE
y4yH annapam ea dacmypull Maxmya ypmacuda
UHmMeepayus xapaéHnapu bamagcun kenmupub
ymuneaH. Hacmypuli MaxmyaHUHe MOHUMOPUHE
apaéHnapuda cmamucmuk — Mab/lyMomsapHU
tufuw ea Kalima uwnaw y4yH mabaymommap ba-
3acuHuHe IDEF modennapu uwnab yukunub, acoc-
napu kenmupurneaH. MaH6anapHUHe afiekmp aHep-
eus uwnab Yukapuwu ea capguHu ou, Uun ea
KyHnap kecumuda kopxoHanapda Kynnab, amanul
Hamuxarnap epachuk ea xadeasnnap KypuHuwuda
OJIUH2aH.
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Kanum cy3nap: modenb, Kypunma, MUKPOMPO-
uyeccop, axbopomHu Kalma uwnaw 650Ku, Kymn Y-
4oesiu cueHarn y3zapmkud, Arduino MUKpOKOHMpPOII-
Jiep, MOHUMOPUHE.

NMPOrPAMMHOE OBECIEYEHUE
ONA BbIYUCNUTENBbHbBIX U
WH®OKOMMYHUKALIMOHHBbIX YCTPOUCTB
MOHUTOPUHIA SHEPITOCHABXEHUA
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AHHOmMauyusi. B pabome paccmompeHb! uc-
Mosib308aHUE MHO20MEPHbIX U3MEepUumersibHbIX U
ynpasnsowux npeobpasosamesneli 80 8MopuY-
Hble cu2Hasflbl U UX CO8PEeMEHHbIX armnapamHo-
npoz2pamMMHbIX cpedcme rpu u3mMepeHuu U MOHU-
MopuHae UCMOYHUKO8 NMUMaHus 8 rpouecce seK-
mpocHabXXeHUs1 8bI4UCIUMENIbHBIX U UHGDOKOMMY-
HUKaUUOHHbIX ycmpoulcms, a makxe npuHyurnbl ux
KOHMPpOJIs, npuema cuzHanos 05 obecrieyeHus
becnepeboliHOU U KadyecmeeHHOU pabombi amux
ycmpoticms. B coomeemcmeuu ¢ amum rpugede-
HbI [PUHYUN MOCMPOEHUs, MOO€eJIb U po2pamMMHOe
obecne4yeHue paboyux u nepedarowux cped. Pas-
pabomaHHOe ycmpoulcmeo yrpasrieHuUsi 371eKmpo-
numaHUeM OCHO8aHO Ha rpomeKaruux npoyeccax
U 8bI6paHHbIX hyHKUUOHaMbHbIX MOOysX. Mcxodsa
u3 OcHosHolU uenu uccredosaHusi, bbin paspabo-
maH anzopumm MOHUMOPUH2a U po2paMMHbIl
KOMIIIEKC Ha OCHOBE 8CMPOEHHOU apXxumeKkmypbl
cucmemebl. Ha 6ase peanusosaHHOU modesnu 0Ons
MOHUMOPUHea MoOpOobHO onucaHbl MPOUeCChl UH-
meepayuu Mexdy annapamHbiM U [poepaMMHbIM
obecne4yeHuem. PaspabomaHbl u rpedcmaeiieHbl
moodenu basbl 0aHHbIX IDEF dnsi cbopa u obpabom-
KU crmamucmu4yeckux OaHHbIX 8 rpoyeccax MOHU-
mopuHaa npozpamMmMHo20 Komrnnekca. lMpakmuyec-
Kue pe3yribmambl UCMOYHUKO8 8bipabomKu afeK-
Mmpo3HepauuU U ee UCrob308aHUs Ha npeodnpusmu-
X 0o mMecsayam, 2o0am u OHAM ripedcmasrieHbl 8
sude epaghukos u mabnuy,.

Knrovesble criosa: molesnib, ycmpolcmeo,
MuKkpornpoueccop, 6510k obpabomku uHghopmayuu,
MHO20MEPHbIU rnpeobpaszosamerib cuezHaros,
MUKpPOKOHmMposinep Arduino, MOHUMOPUHE.
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computing BocuTasapu/iaH GpoigasaHul, al-
TOPUTM Ba ammnapaT-JacTypuid BOCUTaJapHU
KyJl1all xam/ia 3HepTrus TAbMUHOTU MaHO6a-
JIapy UII X0JIaTH XaKuJa MabJayMoOTJap Tyl-
Jlall YYyH MabJyMOTJiap 0as3acMHU MLLIA0
YUKUILI Ba aMa/IMETra »KOpUM 3TULI Macasa-
JIapy eTapJ/iv4ya ypraHuJMaraH.

MaTepuas Ba MeTOAJIap

BenrusanraH BasudaniapHu Xaa KU1
KyWuJaruaap KyJJIaHUIAU: 3J1eEKTPOTEXHUKA
Ha3apuUM acOCJApUHUHT acOCUU KOWJaJapy,
MaTeMaTUK TaXJIUJ YCyJJapH, 3JIeKTP Tab-
MHUHOTH THU3UMJIAPUHU 3aMOHABUHN KOMIIbIO-
Tep MOJe/UIAIUTUPUIL YCyJIapy. JKCIepu-
MeHTa/l TaJAKUKOTJApHU YTKa3UIl YYyH BU-
3yasl Has3opaT KWJIHMIL, paKaMJallTUpHUIL Ba
YKUCMOHUW MUKJOPJIAaPHU KA/l KAJIHUII Y4yH
3aMOHaBUM acb606J1ap Ky utaHuagu. UiHu 6a-
KapUllJa MaxaJJdui Ba XOPHUKUM OJIMMJIap-
HUHT TaJKUKOTJapH, IIYHUHTJEK, WJIMHUU-
TeXHUKaBUU KOHpepeHIMsIap Ba CeMUHAp-
Jlap MaTepuasiiapujiaH GonajsaHUIraH.

TagKUKOT HaTHKaJIapHu

Pecny6avMkamMu3a sHeprusi TabMHUHOTHU
MaHOaJJapu MOHUTOPUHIHJIAa aX60pOTJIapHU
KabyJl KAJIMII Ba TaKCUMJallJa TypJd CUT-
HaJ/l y3rapTUPHUIL >KapaéHJapu acochza Ha-
30paT KWJIMHYBYH, KATbUU OeIrujaHral Mo-
HUTOPUHT X0JIATUHU OeJIrMJIOBYM KaTTaJUK
Ba NapameTpJiap KUHMaT/JIapuHU MebépJiall
xaM/Jla yJapJa KyJJIaHyBYM aJIrOpUTMJIap
Ba annapar JacTypuil MakMyaJlapHU U1LJIa6
YUKHUILI XaM/la aMaJUETra KeHrT »KOpUM 3TULI-
ra KaTTa 3’bTUO0p KapaTHUIMOK/A.

JJIeKTp 3HEPrUSHUHI KeHI XaXM/ia, CHU-
daT/iv Ba MIIOHYIM OYJIMIIMHYU Tanab KUI1yB-
Yy XMcob6Js1all Ba MHPOKOMMYHUKALUSA MaX-
MyaJapyd xaMm/ila KypW/IMaJlJapuHU 3SHeprus
Ou/1aH TabMUHJIAIL/Ia aBTOHOM, KalTa TUKJIA-
HYBYH 3JIEKTP 3HePrusicu MaHb6auzan ¢pounja-
JIAaHULI Makcajara MyBoouUK, Uuiab yukapu-
JIAéTraH Ba MCTEBMOJI KUJIMHAETraH 3JIEKTP
SHEPTrUSIHUHI  y3rapulld, MapKasJ/allraH
SHeprusi TapMOKJa yJIaHraH Ba yJlaHMaraH
X0JJIap/ia aJbTepHATUB 3Heprus MaHbaja-
puzaH poiijanaHull, 3HEPreTUK KypUuaMasiap
TaBCUQJIAPUHHU fAXIIWJIALL, ULl X0JaTJapUHU
JIOMMHUI paBHUILJJa MOHUTOPUHI KWJIMIL, Ha-
30paT Y4YyH KaTTaJIMK Ba NMapaMeTpJIapHUHT
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KUKWMaTJIapy y3rapras/ia, 3aMOHaBHUM JACTy-
pYi Ba annapaT Ma)kMmyaJiap OUJaH Tervuuiy
acocza pocTJ/iall OpKaJiv S3Heprus camapaziop-
JIUTUHUA OIIMPHUII UMKOHH MaBXy[. JJIEKTP
3Heprusl 6UpJiaM4u KaTTaJUKJIAPUHU UKKU-
JIaM4H{ CUTHaJ/Ira Y3rapTUPHIL, KaluTa HILJIall
Ba y3aTHUII 3JIeMEHT/IApU 3HEPTUs TaA'bMUHO-
TU MOHUTOPUHIM/IA acOCUl BasudaHu 6axa-
pyBYM BOCHTA CaHa/IUO, TETUIIU AACTypUH
Ba anmnapaT MakKMyaJjap OWJlaH MHTerpauus-
JIallraH X0J/1jJa XU3MaTJIapHU aMmaJ/ira OUIu-
pHLI y4yH MyJDKa/1aHraH [5, 14, 15].
MOHUTOPUHT y4yH MyJDKaJlJlaHTaH YpHa-
TWJIraH TU3UMJIap MOOUJ WJIOBaJlap Ba aMa-
JIUYM JacTypUl BocUTaap épJlaMu/ia SHepTrus
TA@bMHUHOTH MaHOasapuHu MacodasaH Mo-
HUTOPUHT KWJIMII, GOLIKAPUII Y4YYH Kapop-
Jap KabyJ KWJMII HMKOHUATHHU TaKJUM
sTMoKza. YpHaTuiran tusuM (YT) - 6y myH-
Jlail anmnapar-JacTypuid Makmya XHUcobJiaHa-
JIUKH, JacTypJlaHaiIuraH KOMIbIOTEPHU V3
W4ura oJiaZid, aMMO KOMIIbIOTEpP KypHUJMacu
Oy/IMIIM YMyMUM MakcajJ, KUJIWMHMaWau. V3
HOMM OWJIaH alTaAuraH OyJcak, ypHaTUJITaH
TU3MM — Ma’bJiyM Baduda éxku BasudasapHU
6akapuil, OOUIKApUIL, MOHUTOPUHT KUJIMILI
y4yH MUKPOKOHTPOJIJIEP €KX MUKpONpOLec-
copra ypHaTW/TraH MaxCyC KOMIBITEpP TH-
3uMuU Xxuco6aaHaau. YT ra MycTakusl TH3UM
€KY KaTTa TUBUMHUHT 6Up 6y1aru cudpatuja
Kapalm MyMKHH. YT HUHT yMyMUii HepapXuK
MoJiesu 1-pacM/ia KypcaTUO YTUITaH.
VpHaTU/IraH TM3MMJIApHU JORUXAIAIIZA
JlacT1ab Ky4yJaHUII KYyPpUHUILIUJATU CUTHAJI-
Jlap OJIMLIJA 3JIEKTP KypUIMaiapy, AbHU TOK
y3rapTKu4Jap XUco6J1aHUO, yJIapHUHT Ma3-
Kyp TaJKUKOT MLIMra OUJ, KUCMJIapU TaXJIUJI
KWJUHTaH. HMHQPOKOMMYyHMKauus O0OBEKT-
JIapy 9Heprusi TAbMUHOTH MOHUTOPUHTIHU KY-
puIMasapy KapaéHJapUHU MUKpOIpolLec-
COp Ba 3JIEKTPOH BOCUTAJIAPHU UKKUJIAM4HU
Ky4JaHUIIl KYPUHUIIMJATU CUTHaAJ OuJiaH
Ta@bMUHJIOBYM Y3rapTKUYJAPHUHT HII XO-
JIATU 3XTUMOJIJINTU TaBCUJIapu UKKUJIaM-
Y CUTHAJIHU XOCUJI KWJIMII 3JIeMeHTJIapu-
HUHI MILJIALI Ba MIIJIAH YUKW X0J1aTJapu
TaJKUKJapU acocyja amasra OLIMpUJIaLu.
MOHHUTOPUHI KYPUJIMAaCMHUHI HII X0JIaTH
3XTUMOJUIMKJIAPU TaJKUKUJA OupJaMyu
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Abstract. The paper reviews the use of
multidimensional measuring and control variables
and their modern hardware and software in
conversion of power sources to secondary signals
in the power supply processes of computing
and infocommunication devices, the principles
of monitoring them, receiving signals to ensure
smooth and quality operation of devices. It also
elucidates the principle of construction, model and
software of working and transmitting media on an
appropriate basis. The developed power supply
control device is based on the ongoing processes
and functional modules selected when the device
was assembled. According to the main objective
of the study, a monitoring algorithm and software
package were developed based on the built-in
system architecture. The implemented model was
used to describe integration processes taking place
between the hardware and software for monitoring,
in detail. The research enabled developing and
introducing models of IDEF database destined
for collection and processing of statistical data
in monitoring processes of a software package.
Practical results from generation of sources of
electricity and its use in enterprises by month, year
and day, are presented in the form of graphs and
tables.

Keywords:amodel, a structure, amicroprocessor,
information processing block, multidimensional signal
converter, Arduino microcontroller, monitoring.

TOKJIapHHW acOCUM KaTTanuk 6yaran U - 4u-
KU Ky4JIaHULUIAPUHUA XOCHJ KUJIMIIJA
UIUITUPOK 3TYBYU 3/IEMEHTJIAPHUHT UILJIAIIH
9XTUMOJIM OyJIraH XO0JIaTJAapUHUHT KypcaT-
KUYJIapUHU X1 C06J1all Tanab sTUIaAu. JHep-
rus TAbMUHOTH MaHOaJapuHU MacodajaH
MOHUTOPUHT KHJIMII Y4YyH MYJ/DKa/lJIaHTaH
arnmnapaT BOCUTaCUHUHT CTPYKTypaBUU Ty3H-
JIMIIK 2-pacM/ia KeJTupuiras [1, 3, 8].
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2-pacM. JHeprus TAbMUHOTH MaHGAa/Iapy MOHUTOPUHTH annapar
BOCUTACHUHMHT CTPYKTYPaBUil Ty3U/JIMIIN

By epaa U, U,op Uy - CHTHAN y3rap-
THUPUILI KypUJIMAcH MOJEJWHUHT Ky4JIaHUIL
KYPUHHMLIMJATH KAPULI KaTTaaukiaapy; [, 1)
[ - curHas ysrapTUpuil KypuaMacu MoJeu-
HUHT TOK (peakuusi) KYPUHUIIHUAATA KUPHUILI
KatTaaukiaapy; K ; KUB;" K, Ky K Ko Ky
— MOHUTOPHUHI KWJIMHAETraH KaTTaJUKJap-
HUHT VJIY0B Ba KaWTa uuLiam QyHKIHUSICH —
3aHXKHpJapapo 60FaaHULI KO3PPHULIEHTH.
WKKuIaM4yyd CUrHa/J KYpPUHHUILIMIrA y3rap-
TUPUJIAETTaH 6Up €ku y4 dpasanu 6upiaMyu
Ky4yiaHuuuiap - U éku Toksaap - | macurra6-

JIU ¥3rapTKu4 6J10KU — 3eMeHTH (MYB 6¥.1-
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ruyjap) Kdpuuuiapura 6epuiagu. Yoy yi-
4YOB Ba HA30paT 3JIEMEHTH aHAJIOT CUTHAHU
KabyJ1 KWJIMII, KaiiTa UILJIall aCOCU/A KUPHUIL
Ky4YJaHULLJIapU €KW TOKJAPUHUHT KaTTaJlUK
xaM/Jla ¢aszajapura MNpoONOpLUOHAA Ky4Ja-
HUII KYPUHUIIMJACK MKKWUJIaM4M CUTHaJ-
JIApHU XOCWJ Kuaagu. UKKuIamMuu curHag-
JIADHUHT OeJITMJIaHTaH MUKJAopJAa (Kydsa-
HUIL CUTHaJ/U 6yinya - 5 (20) B, Tok curHaau
6yinya - 0,1 A) GY/IMIIM TETULIIN Y3rapTH-
pUIL 3/7IeMeHTAapU/ia KedyaéTraH CUTHaJ y3-
rapTUpHUIL KapaéHjaapu Kyiuzaaru udpoaanap
KYpUHHULIKAA MoJle/uIaliTupuaaau [1, 7]:
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Ukeem

Ugppx

O UKV

Ugas

3-pacM. MOHUTOPHUHT KyPpHUJIMAaCUHUHT CUTHAJI Y3rapTUPHUII Ba
CUTHAJI y3aTHII KapaéHJIapu MoAeIn

MOHUTOPUHT KypUJIMaJTapUHUHT YMYMHUH
MOJie/TM MaTpHUlla KYpUHUIIKWAA KyHugaruda
makJaHTupuaagu [10]:

AU

F

Oy epaa: A - napaMeTpJap Ba y3aTULl QyHK-
nuscy Mmarpuuacy; U - TYryH KaTTa/MKJIapu

MaTpunacy; F - dyerapa kaTTaJuK/Iapyd MaT-
punacu.

Mogen TyryHjJapu XOJIaTUHU aHUKJaLI
ydayH M, Ba N, y1aHuiiap MaTpUIacH MaK/I-
Ja"HTupuaagu. FOkopuia KeaTupuob yTUAraH
CUTHaJI Y3rapTUpULI >KapaéHJiapu Mo/Jiesu
acocuJia YHUHT TYTyHJapuHU HUPOJasoBYU
KaTTa/IMKJIap MaK/JIaHTUPUIau:

Uyos =K, U, =K, U, =K U, =K, I, =Kl =Kl =Ky, Ugppns (1)
Uaro =KyuycUnmor = KicUnvos = KnvioUkgem: (2)
Uakie=KmiUkeem+ KceiUaro+ Kes—Key) Uk (3)
Uggex =Kc2Uakis (4)
Ugv =Kc3Uakis (5)
Uar=KeaUpkis (6)
Uakis— Ukeru + Uakis= Uaro |, Uakis— Uk =K Upys (7)
Kus Kes Kes

1 1 1 1 1 1 3

Uk = (KC3UKV+K7UK_EEM+ K U,rot K UK)/(K + K + K ) ( )

C4 C3

UAKIB = K[JKEEMr UAROB UK > KM3 > KC3 > KCS );

Kypuiamaza MaHG6Gasap MOHHUTOPUHTHAA
Ke4yBUYM >KapaéHJIapHUHT XMcoOJaliap Ha-
THXKacuJa JUHAMUK Ba CTAaTHUK TaBcHdapu
rpadpUK KYpUHUIIKAA acociab KypcaTUJIraH
6ys16, Hazapul (H) Ba TaxkxpubaBui (T) cra-
TUK TacHUQJIApHUHT MUKJAOPJApU acocuja
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M3 C3 Cs5

(9)

yJaap opacujaru ¢apk, SbHU XaTOJUK XUCO6-
ganau. 06 6opusiraH TaJKUKOT/IAp HATH-
»KaJIapy LIYHU KYPCaTUKH, XaTOJIUKJIAp MUK-
nopu 4-5% Hu Tawkua 3Taau (4, 5-pacmaap).

Axm(T)— UAKIB(H)‘ *
Uan(T) |

5= 100%=0.5%. (10)
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59 UAKIB > Ua

S =

U s (1) = U s ()| 100 o
| U (7) |

U =U +AU, ‘

A

5?UAKIB (T)9 Ua

UAKIB(T) :UAKIB(T) + AUAKIB(T)

4-pacM. MOHUTOPHUHT KyPHUJIMAaCH YUKHUII CUTHA/IJIAPUHUHT
CTaTUK TaBCU(JIapU TaAKUKOTH aJITOPUTMHU

UAIGB

T
UAIGB e

0,5

UAIGB

»
!

0 0,5 o

5-pacm. KypuiMaHUHT CTaTUK
TaBcu@iapu

NHpokoMMyHUKaLMsd 0OBEKTJIapU 3Hep-
sl TAbMUHOTU KypWIMacu Ba 6yJakJjapu-
HUHT y3aTull QYHKIUA XamAa Koapouuu-

WMM-®AH BA MHHOBALIMOH PUBOXITAHULL ISSN 2181-9637
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eHTJIADUHUHT TYpJU KUPHUII KUHMaT/apu
(K=0.9-1.1) Bay3rapuii BaKTH JJOUMUACHUHUHT
T typau kuitmataapuza (T = 0.1-0.3) osvHrasn
JIMHaMUK TacCHUJIapy TaIKUKOT HaTHXKaJlapy
6-pacMzaa Keatupuiarad. Kypuimara Kesnaét-
raH CUrHa/l Ba YHJAH YMKAETraH Ky4JaHMIL
KYPUHUILNAArY CUTHAJIHU XHUCOOJall KeTMa-
KeTJIUTH, y3rapTKU4 apaMeTpJlapyuHU XUCO0-
Jlall )kapaéHJIapy Tax/IuJI KUJIMH/IU.

U AKIEp (t) KUap(at) ; (11)

Ui, (0 = U s (D)Sinwin; (12)
UAKlBa (t) K -4

s o) =X ¢ T U (), (13)

UAKIBZ (t) = UAKpr(t) + UAKIBap (t); (14)
(0=K(1-eM)+U_ (1) (15)

UAKlBap

K=1, T=0.03
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6-pacMm. KypuIMaHUHT JUHAMUK TaBcudiapu
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Xycobuianl Ba MHPOKOMMYHUKAIUS 00'bEK-
TJIapU 3HEPrys TAbMUHOTHU KypHJIMasapy Mo-
HUTOPUHTUHUHT OWpJIaMyd y3rapTKU4Japu-
Jlary KapaéHJap xaMZla CUTHaJ y3rapTUPULI
X0JIaTJIapuHU MacodaziaH ya4yall Ba Ha3opar
KWJIMIIHUHT KOMIJIEKC TU3WMJIAPUHU KOPUH
3TULIAA CUTHAJ Y3rapTKU4Iapy 3JIeMeHTJIa-
PUHUHI TaHJall Me30HJIapy aJIoXUJAa YpHUH
TyTaJd. JJIeKTP TabMHUHOTU THU3UMU KaTTa-
JIMK Ba napaMeTpJsiapHU MacodasiaH MOHUTO-
PUHT KWJIMLIZQA, MApKa3JAIITHPUITAH 3JIEKTP
TAapPMOFUHU UHTErpayusaaallja 3JIeKTp 3Hep-
TMSHU UILIA06 YMKAPUIL, Y3aTHIL, CakJall Ba
UCTEBMOJI PEXUMJIAPUHHA MYyBOQUKJIALITH-
pHILLIJA 3JIEKTP KaTTa/IMK Ba IapaMeTpJiap KUu-
MaTJIapUHU aHUK, cu}aT/iv, TE3KOP, UILIOHYIU
y4aii Ba Ha30paT KWJIMIIHYU Tanab aTajau. by-
HUHT YYYH UCTEbMOJIYUJIAP 3JIEKTP TAbMUHO-
TUHU TaKCUMJIALI KypUJIMa/lapy LIMHAJIapyra
Kepak/Id CUTHaJ/ y3rapTKA4YJap ypHATUJIAH,

YJIaPHUHT YUKHULI KaTTaJMK Ba NapaMeTpJiapu
YJIYOB y3rapTHUPHULL, HA30paT 3JIeMeHTJ/Iapy Ba
BOCUTAJ/IapU TU3UMHUra bepuiasu [7].
JHeprusi TAbMUHOTU MaHb6a/apy MOHHU-
TOPUHIHY >KapaéHJapUHU aMaJira OLIMpPYBYHU
BOCHTaJlap TapKUOUra aBTOMATJIAIUTHUPHUII-
raH anmnapar Ba JacTypuil MaxkmyaJsiap Kupa-
au. llynaan keanb 4YMKUO, TaAKUKOT Jl0Upa-
cu/ia 1y Kab¥ TU3UMHUHT MLLJIALI aJITOPUTMHU
MIIab YUKUIAM. JJIEeKTP 3HEPTUsACU HILIab
YUKapUIlI Ba YHUHT capUiaH KeJub 4YHUKHUO,
KypUJIMaJilaru kapaéHJjapHu 6olKapull 6y-
TYHTU KYH/]a SHepreTHKa coxXacura axoopoT
TEXHOJIOTUSIJIApU COXACMHUHI anmnapaTr Ba
JlaCTypUil BOCUTAJIApUHUHT TYJIUK KHPUO
KeJIMIIM KepaKJIUMIMHU aHIJaTaZu. JHeprus
TAbMUHOTHHUHT JJOUMUNA MOHUTOPHUHT Kapa-
€HJIapu TypJIM Ce3HUll 3JIeMeHTJIapy acocu/ia
Kapop KabyJ1 KuaaJuraH MUKpPOKOHTPOJLJIEep-
Jlap épaamMuja oaub 6opunanu (7-pacm) [7].

Cencop
ACS 712 @ LM117 3.3V
A A
GSM
SIMSOOL Atmega 328
5V Tamku Tox
Manbau

7-paCM. HH(l)OKOMMYHI/IKaI.ll/IH 06'beKTJIapI/I JHEeprusd TAbMUHOTHHH MaCO(l)aAaH
MOHUTOPHHI' KW/INII alllIapaT TAbMUHOTHHUHT q)YHKI.U/IOHaJI MoAyJ/lJIapHu

MUKpOKOHTpOJIJIED TapKUbOUAA TYpJH
XWJI CUTHA/JIAPHU KaWTa WALl BA 3JIEKTP
KypUJIMaJlapy/iaH OJIMHTAH MabJyMOTJ/JIapHU
CUTHaJI y3aTHUII KypUJMacu €pJaMujia y30K
Macodasap/ia }Kouamrad MOHUTOPUHT 00b-
eKTJIapH, S'bHU cepBepJiapra 160pHrIIra MyJi-
»KaJIJIAaHTaH KOMILJIEKC Kypu/aMasiap MaBxKy/.
Ymby Makosa Myaanudsapu Takaud ITa-
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6éTraH MoOJieJib acoCHJa KypW/raH amnmnapar
BOCUTACHJAH KeJIaéTraH y/J4Y0B Ba Ha3oparT
Ma'bJIyMOTJIApUHU MacodajlaH MOHUTOPHUHT,
XMMOS1 Ba aBTOMATHUK OOILIKApHUILI YIyH MY.JI-
»kasslaHrad https://pwcontrol.uz/ gactypuit
MaxkMya sipaTHJraH [7].

Pakamsin KalTa uvljIall KypuaMacu ép-
JlaMyuZia JacTyp MabJyMoTJap ©6a3sacura
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@XpaTWJIraH BaKT/Ja MabJyMOTJ/ap KeJWILIH
TabMHUHJIAHULIN KeJTUPUJIraH. Xap 6up Ky-
PUJIMAHUHT KYHJIMK 3JIEKTP 3Heprus vuiab
YUKApUIIIM Ba 3Heprus capdura Kapab, Mab-
JIyM BaKT JaBOMM/Jla KyNpOK MULJIaraH Ky-
puJMa Ba YHUHI 3Heprus capdu 6yiHuya
CTaTUCTUK MabJyMOTJIap MabjyMoTJ/ap 6a-
3acura TyFpUJAH-TyFpU €3unagu. CTaTUCTUK
MabJyMOTJIap acocuja THU3UM Kapop Ka-
OyJl KUJIMII KapaéHUHU aBTOMATHUK aMaJira
OLUMPHULIM MYMKHUH, bHHU 0y, acOCaH, Ce3HUIl

JHeprusi TABMHHOTH
Man0anapu

IT manbanapu

3JIeMeHTJIapy Ba KypUJIMaHUHT acOCUM napa-
MeTpJlapu/iaH KeJIaéTraH KyHJIUK Ma'bJyMOT-
Jlap épaMu/a WaK/AJIaHTUPUIAU.
MabaymoTsiap 6a3acd MOJEJUHU KY-
puwga IDEF ¢pyHKIMOHaN MozeIaliTUPUIL
yCaybu acocujia dHeprusi TAbMUHOTH MaH-
6a/lapy MOHUTOPHUHIU Y4YyH Ty3WJTaH Tax-
JILJIUK MEeTOJ0JIOTUSl KypUaAu. Yoy yciayo
MypakkKab 3Heprusi TAbMUMHOTH MOHUTOPHUH-
I'M, YCKyHaJIap XxaM/ia 1aCTypui TAbMUHOTHU
JIoMMUXasall/ia KeHr KyJ1aHuagu (8-pacm).

JHeprust TALMHHOTH
MaH0AIapH MOHHTOPHHTH

Macogadan 6owxapuw Gyiipyxnapu

IT manbanapu kjpcamxusnapu

IMapameTpaap Taxjmim

Taxnun namuxcacu (magcus)

v

Manbann macodagan

Oomxapum

8-pacm. JHeprusa TAbMUHOTH MOHUTOPUHIY Ba 6omKapysuaa IDEF moaenu

IDEF Mogesiu acocrga aHepruss T bMUHO-
TH MaHOaJjlapyu XoJiaTJapu opacujaru MaH-
TUKUM MyHocabaT/ap Ba KeTMa-KeTJIUKJap
keatupub ytuaau. IDEF monenu sHeprus
TaAbMHUHOTH/A Xap OMp MoAyJI1ap TYIJIaM CU-
datuaa npoaanab KypcaTuau.

Bup cy3 6usaH alTrasja, UHGOKOMMY-
HUKaLUs OOBbEeKTJIapyu 3Heprusi Ta¥bMHUHOTH
TU3UMJIapU MOHUTOPHHIU/JA ApaTU/IraH al-
napaT Ba AacTypul Ma)kmya y3apo 6Up-6upu
6usiaH OOFJMK X0Ja XU3MaT Kuaaau. Tap-
MOK, HUH}paTy3uaMacy, 0y, y¥3 HaBO6aTH/3,
O6Up-6MpH OWJIaH OUPJIALUTUPHUJTAH KHYMK
TU3UMJIapZlaH ubopaT. By TU3UM sHeprus
Ta@bMUHOTH KypUJIMaJjapy, TeJeKOMMYHU-
Kallus yCKyHaJapd, CepBep YCKyHaJapH,
VI CTaHLUSAJAapU Ba OOLIKAJapHU Y3 MYMUTra
onaau. Illly 6usnaH 6upra, «TU3UM HHTeErpa-
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USCH» TYLWIYHYACHHUHT MOXUSATH, INPHUH-
UMHaJ KUXATAAH aTaMaHUHT y3U TU3UM-
Jlap OUpJIAlIUIIM, ThbHU aJoXujia TapKUOUH
KUCMJIADHUHT (KyWHM THU3WMJIAQPHUHT) SITOHA
€YMMHHU (TU3MMUHM) paTUll, IOy siroHa
THU3WMMra Nauzo 6yyaJuraH XyCyCUsSITJIapHU
O6epull y4YyH TapKUOUK KHUCMJIApHU OUP-OU-
pura 6GofjalijlaH MOopaT. JHEPTrUsi TabMU-
HOTHM MOHUTOPHUHTIHJA axb60pOT TU3UMJIAPHU
ypTacujaru MabJyMOT aJMallMHYBH TYPJIH
XWJI yCcyJuUlap XaM/Jla WHTerpanusi apXuTek-
TypaJslapy acocujia KypuaaJu. JHeprusi Tab-
MUHOTH MOHUTOPUHIH Ba GOIIKApyBUAA OU3
uuiab YMKKaH MacodaZlaH MOHUTOPUHT KU-
JIMILITA MYJ/DKaJIJIAaHTaH JacTypuid MakMya Ba
afmnapaT BOCUTaJIapHU {3apo HHTerpanus
KWW KyWuJaru acocuil BasudasiapHU
b6akapaau:
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- TapMOKJIapHU TU3UM MabMypHUSTH Ba
YCKYHaJIapHU TEXHUK KYJ1J1a0-KyBBaTJIalll;

- yCKyHaJlapra Xu3MaT KypcaTUll Ba
daBKyJioAAa TabMUPJIALL;

- omepanyoH THU3UMJAP Ba JaCTypJapHU
YpHaTUII, MLITa TYLUPUIL;

- XUCOOOTJIApHU TaKAWM ISTHULI OWJAH
WIJIAIIHY Ha30paT KUJIUIII;

- TexHUK Ba ¢oljasmaHyBYUHU KYJI-
JIab-KyBBaTJIalll, MacJaxaT 6epulll;

- Autsorser MacodaiaH Typu6 HLLIAIl UM-
KOHUSITH.

mlo|lo|Oo|R

ol |O|R|O

RlRr|r|P|P

AKHB
K3T 1 |0 1 1
3T 0o |1 0 1
M3T o |o 1 1
dmzen (0 |1 0 1
AB 1 |0 1 1

————— = —

9-pacM. JHeprus TAbMHUHOTH X0JIaTUHU MacodaaH MOHUTOPUHT KWJIUIIJAA
KypuwjiMa Ba pwcontrol.uz TH3uMM ypTacujard UHTerpanus >kapaéHu

WMuTerpanusga, acocad, Arduino Muk-
POKOHTpOJIJIEPU CE3ULI 3JeMeHTJIapHu aco-
cuja Xap 6Up saHeprus TAbMUHOTHU KypHJI-
MaJlapd XaKuJaru MabJyMOTJapHU VKUO
oJaZid Ba IOKopugaru 9-pacmjia KesaTH-
puJraH KypuHUIJA pakKamJjapra yrupuo,
curHaa ysatuw Bocutacu GSM sim800
MapKaJu MoAyJ épJaMujia cepBepra 1060-
pagu. JHepruss TabMHUHOTH KypuJMaJja-
pU XaKujard MabJyMOTJapHU wWHdpJab,
16 JUMK caHOK THU3WMUJA paKaMJUd KypH-
HULIJA 060paau. Xap 6Up KypuJMaHU Ta-
HUO OJIMII KeTMa-KeTJUTrd WabJOHU J0U-
MHUU KUJIUO GesirhujaHraH. Xabap 060opu-
ra’/ia, MaBxy/ 6yJraH sHeprusi TAbMHUHO-
TH MaHOAaCHMHM MLIra TYWUPUII Ba MaHOa-
JIJApHUHT alHW BaKTAaru mnapameTpJiapu
XaKujaa MabJayMoT wob6opusaagu. Teckapu
xabap 6opraHja sca MaHOGaHU YYUPHII Ba
MaH6a XaKuJard MabJyYMOTHHU cepBepra
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I000pull OYHpPYFU Oakapuaaau. XHUCO6-
Jaul Ba MHQOKOMMYHHUKALUS MaxkMmyaJsa-
pU 3sHeprus TabMHUHOTHU KypHUJIMaJlapUHU
MacodasaH MOHUTOPUHI KHUJIHMILI >KapaéH-
JJApUHU OOUIKApyBYMU JACTypUH Ma)kmya,
acocaH, TUO6pUJ, sHepruss TAbMUHOTHU XKa-
paéHJiapyHU 6O0IIKapHUIL Ba JOMMUK MOHHU-
TOPUHT >KapaéHJapyUHU aMaJira OLUpULITa
Myskasiadrad (10-pacm) [7].

Taxxpuba TafKUKOTIapU “Y36ekTesekom”
AK Xuzzax ¢unvanuza 3aHeprus Ta¥bMUHO-
TH TU3UMHU KOPXOHACUJA Y3JIYKCU3 3JIEKTP
3Heprusi OWJIaH TabMMHJAILAA KYyEll 3Hep-
rusi TAbMUHOTHU MaHOaJlapy acocuia amaJsra
OIIMpPUJTaH 6y11M6, MOHUTOPUHT TU3UMHHU
KyJIalll OpKaJIu TeJeKOMMYHMUKaLUsl 00b-
eKTJIapyu dHeprusi TAbMUHOTH MaHb6aJsiapura
TEXHUK XM3MaT KypcaTHUll Ba 3KCIJIyaTalUs
BaKTUHU 8-11% ra KuCKapTUPUII UMKOHHUHHU
oepaau.
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10-pacm. MacodasaH MOHUTOPHHT KHJIMII )KapaéH/IapUHU aMaJIra OLIUPYBYHU
annapaT-JacTypuii MaXKMyaHUHT CTPYKTYpPaBUil KYPUHULIN

Kaasan
“¥Y36ekTennekom” AK dKus3zax ¢puavanu sHeprus TAbMUHOTH MaHOauAaH
OJIMHTaH HaTHWXKaJiap

KyH kecumnpga Own kecumunpga Wunnap kecumupa
Ne Baktn KyBBaTtu Ne Oon KyBBaTtmn Ne Wun KyBBaTtun
1. | 1:00 AM 0 kWh 1. AHBapb 80,4 kWh 1. 2021 iun 1472,823 kWh
2. | 2:00 AM 0 kWh 2. deBpanb 96,4 kWh 2. 2022 nun 314,32 kWh
3. | 3:00AM 0 kWh 3. MapTt 102,65 kWh 3. 2023 iiun 0 kWh
4. | 4:.00 AM 0 kWh 4. Anpernb 114,6 kWh 4. 2024 nun 0 kWh
5.1 5:00 AM 0 kWh 5. Maii 64,85 kWh 5. 2025 iiun 0 kWh
6. | 6:00 AM 0,022 kWh 6. MioHb 33,756 kWh 6. 2026 iiun 0 kWh
7. | 7:00 AM 0,202 kWh 7. ionb 320,702 kWh
8. | 8:00AM 0,358 kWh 8. ABryct 321,535 kWh
9. 9:00 AM 0,495 kWh 9. | CeHTa06pb | 142,303 kWh
10.| 10:00 AM | 1,028 kWh | 10. | OkTs6pb 116,184 kWh
11.| 11:00AM | 1,202 kWh | 11. Hosi6pb 157,322 kWh
12.| 12.00 PM | 2,124 kWh | 12. | Oekabpb | 210,448 kWh
13.| 1:00 PM 1,248 kWh
14.| 2:00 PM 1,269 kWh
15.| 3:00 PM 1,571 kWh
16.| 4:00 PM | 0,465 kWh
17.| 5:00 PM | 0,453 kWh
18.| 6:00 PM | 0,445 kWh
19. 7:00PM | 0,434 kWh
20.| 8:00 PM | 0,222 kWh
21.| 9:00PM | 0,005 kWh
22.| 10:00 PM 0 kWh
23.| 11:00 PM 0 kWh
24.| 00:00 AM 0 kWh
ISSN 2181-9637 UNM-®PAH BA UHHOBALIMOH PUBOTAHULL -
HAYKA 1 MHHOBALIMOHHOE PA3BUTUE 121
2/2022 SCIENCE AND INNOVATIVE DEVELOPMENT




TEXHUKA ®AHITAPU
TEXHUYECKUE HAYKU
TECHNICAL SCIENCES

@

’Kuzzax BuoATHAA ajloKa XU3MaTJ/a- KOpXOHara Teruiujad XyAyJAWUM aHTeHHa-
pMHM TabMuHJAAmAa “Y36ekTesekom” AK snapga onu6 6Gopuaau. IOkopuza keatw-
Kuzszax ¢uananu huanap gaBomuja da- puUIraH kajBajja WK JaBOMHU/A CTAHILU-
OJIUAT HOPUTUO KeJMOKJa. Yuiby auccep- SHU KalTa TUKJAHYBYM 3JIEKTP 3Heprus
Tal s MIIMHUHT aMaJiui TaJAKUKU Ma3Kyp OWJaH TabMHUHJIALIAATH XUCOGJap TYFpU-
KOPXOHAHUHT 3HT 3apyp Ba WapT 6y/JraH cuja XaM/Ja yJapHU acoCJ0BYM OW, KyH Ba
aj0Ka KypuJMaJlapuHU Y3JYKCHU3 3Heprus MW/ KecuMHUJa rpadukgapra acocjaHraH
6u/aH TabMUHJAUAUTAH OYAUMIApPAA, Xy- MabJayMoTJap KeaTupub yrtuaran (11-
JyAUMM CUTHaJ y3aTUll KypuJaMmajapu Ba 13-pacmJap).

“Vzoexmenexom” AK JKuzsax ¢punuanu 3TT
350
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Ymymuil kygsam kWh

o

i C@g\ d (5‘5 <® &@

Otinap kecumuda

11-pacm. “Y36ekTenekom” AK dKussax ¢puinasiu oiliap KeCMMH/a SHEPrus
TabMHHOTHU TYFPHUCH/AA MabJIyMOTJ/Iap

“Vszbexmenexom” AK Kuszax punuanu 1T

§ 1500

X

£ 1000

o]

3
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% 0
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2024

Hunnap rkecumuda

12-pacm. “Y36ektenexkom” AK XKussax ¢uanasiu Wui JaBOMHUJAry SHeprus
TabMHHOTHU TYFPHUCHA MAabJIyMOTJ/Iap

WMM-®AH BA MHHOBALIMOH PUBOXITAHULL ISSN 2181-9637
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“Vzoexmenexom” AK JKuzsax ¢punuaru 31T

ymymuii gkyesam kWh

KyH 0asomuda

13-pacm. “Y36ekrenekom” AK 2Kus3ax ¢puinaam KyH JaBOMHUAArd SHePrus
TabMUHOTHU TYFPUCHUAA MA'BJIYMOTJIAP

JHepruss TAbMUHOTU MOHUTOPHUHIU XKa-
paéHuzia CMrHaj y3rapTUpHUIL 3JeMeHT/1apy
TaBcUJapu TaJKUKOTH JAcTypUH Maxkmya-
CU Y3JIyKCU3 paBULIJA 3HEPIrusi UCTEbMOJHU
Ba 3HePrusi TAbMUHOTH KypHUJIMaJapUHUHT
M1 X0JIaTUHU 6ax0J1ab 6opagu. Taxpuba cu-
HOB HaTHXKacura Kypa, WMJIJIMK 3HEpPrus Ba
pecypc TexawJaru HWIMK camapa 3% HU
TAIIKWJI 3TUIIH KYTUJIMOK/A.

XyJs1ocasiap

Makosiaja xucobsami Ba HHGPOKOMMY-
HUKalMA 00beKT/Japy dHeprusi TabMHUHOTH
TU3MMJIapU Macopajy MOHUTOPUHTHU/A CUT-
HaJZIApHU y3rapTUpPHUIL KapaéHJapH, YCyJi-
Jlapy, YJIY0B Ba Ha30paT Y3rapTKUYJIApUHUHT
XyCYCUATApU TaxIua KUIMHAU. HaTuxkaza
MOHUTOPUHTHUHI CUTHAJ Y3rapTHUpPUIL 3Jie-

MEHTJIapu MYXUM BOocHTaznap cudatuja oe-
TUJIaH/ .

Xucobusanl Ba UHGOKOMMYHUKALUS 00b-
eKTJapyd 3Heprusi Ta¥bMUHOTHM MaHOaslapu-
HUHI Macodald MOHHUTOPUHIM >KapaéHJia-
pU TaAKUKWra MYJ/DKa/JIaHTaH MaTeMaTHK
MoJeJls1ap, AACTYpUM TabMHUHOTJ/Ap HLLIA0
YUKWIAM XaMJa Y36eKUCTOH Pecny6sinkacu
WHTennekTyas MyJK areHT/JUrd TOMOHU/IaH
py¥WxaTAaH YTKasuagu. fApaTuiaraH anmnapat
JlaCTypUil TabMHUHOTH XHcoOJsall Ba UHPO-
KOMMYHHUKAalMA O0O'beKTJIapu 3Heprus Tab-
MHUHOTH MaHOaJApUHUHT HILIOHYJIM XaM/a
Y3JIyKCH3 UIJIAIIMHU TabMUHJIAII MaKcaJu-
7ia ’Kr33ax BUIOATH KOpXOHaapu Macodasiu
MOHUTOPUHI TU3UMU cudaTHAA aMaJIMi CU-
HOBJIApJAaH YTKa3UIHU.
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