I ITPUPOAOKOPUCTYBAHHS YKPATHI
HHI EHEPFETI/IKI/I ABTOMATI/IKI/I I EHEPT' O3BEPE’ KEHHSA

[ —— —_— e e — —

[ HAIIOHAJILHUI YHIBEPCUTET BIOPECYPCIB

YK 681.5:631.544:621.313

HOTr'oJKEHO JOHYCKAETHCA 10 3AXUCTY
|  Jmpexrop HHI enepreruxn, 3asinyBau kadeapu
ABTOMATHKH i eﬂeprosﬁepemeﬂﬂﬂ ABTOMATHKH Ta PO0OOTOTEXHIYHHUX CHCTEM
U y )U U U (\> /| M im. akaa. L.I. MapTuHenka
npod., AT.H. /KAIUIYH B.B./ npod., AT.H. /JIncenxo B.IL./
BUeHE 3BAHHS, HAYKOBHICTYITIHE TILTTHG BUEHE 3BAHHS, HAYKOBHH CTYIIHB THATIHC
- ” 2023 p. . " 2023 p.

YHCTIO MiCAIb piK YHCTIO MiCAIb piK

MATICTEPCBKA KBAJII®IKAIIMHA POBOTA
Ha TeMy: «JloCTiKeHHsI TA Po3po6Ka aBTOMATH3ANLIfTipoLecy pery IIoBaHHS BOJOIOCTi

NMOBITPA B TEeILIAI

CremanpHicTe 151 — «ABTOMaTH3aMisl Ta KOMI FOTEPHO-IHTErPOBAH1 TEXHOJIOTI»
(xom i Ha3Ba)
OcBiTHs nporpaMa «ABTOMAaTH3allisl Ta KOMIT FOTEPHO-THTEIPOBAHI TEXHOJIOTi»

(HazBa)
(HazBa)

OpieHTanist OCBITHBOI MPOrpaMu _OCBITHBO-NIPO(eciiina

(ocBiTHBO-TTpOdEcifiHa a60 OCBITHHO-HAYKOBA)

I'apanT OCBITHBOT IpOrpamMu
npod. JLT.H.. JIONCHT boa6or 1.M.

(HAYKOBHH CTYTIHD Ta BUCHE 3BAHHS) (mimmmc) (I11b)

KepiBank maricrepcbkoi podoTn

CTapIIMi BUKJIAAA4 PyaeHcbkuii A.A.
(HAYKOBHH CTYTIHD Ta BUCHE 3BAHHS) (mimmmc) (I11b)
Bukonas Kynax €. M.
(i) NS
KHIB - 2023

5N YiRoaiHMU



I IPUPOJTOKOPUCTYBAHHS YKPATHU
HHI EHEPTETUKU, ABTOMATHUKMU I EHEPT'O3BEPEXEHHSA
uJgc/ ' =—=—/uy U/ U\l
3ATBEP/IKYIO
3aBigyBau kadeapu aBToMaTHKHU Ta
POOOTOTEXHIYHUX CHCTEM iM. aKa.

O :\ /) LI. MapTuHenka
\IIpod.. I.T.H.. TOLEHT /JIucenxo B.IL/
D HAyKOBHIICTYIIiHb, BUCHE 3BaHH:I ATIHC I11B v / | |
‘ ” 2023 poky

2,

L HAI{IOHAJIbHUIT YHIBEPCUTET BIOPECYPCIB

YHCTIO MiCAIb piK

J

3ABJIAHHSA
{ 710 BUKOHAHHS MATICTEPCHKOT KBATI®IKAILIHOT POBOTH CTYJIEHTY

Kynax €ezen Muxonaiiosuu

(mpispumte, iM’ 4, 10-GaTHKOBI)

CremianbHicTh 151 — «ABTOMaTH3AaMIA TAa KOMIT FOTEPHO-IHTETPOBAHI TEXHOJIOTIT»
OcBiTHs IporpaMa «ABTOMATH3AIIiS T KOMIT FOTEPHO-1HTErPOBAHI TEXHOJIOTIIY

OpieHTanis OCBITHBOI IPOrpamMH _OCBITHbO-IpodeciiiHa
(ocBiTHBO-TTpOdEcifiHa a60 OCBITHHO-HAYKOBA)

TeMa MariCTepChKOol KBani(biKauiﬁHoi po60T1/1: «JocmimxenHs Ta po3poOka aBTOMAaTH3ALIIT TPOIECY

HS B 11 D D
me{KﬂM peKTOPﬁHI/E ':HHP&i\‘JAZ 22PN M MM M

TepM1H MOJAHHS 3aBEPILIEHO] po60T1/1 Ha Kadenpy 2023.11.15
R 2 R e I N/ T O\ Gic o) owkfor ,— [ I o— LV
Buxinni nani 1o MaricTepchKkoi pO6OTI/I

a) PesynpraTn HaykoBO-IOCI IHULBKOI poboTu kadenpu AKiT.
6) Ilybmikauii criBpobiTHUKIB Kadenpu AKiT.
B) Pe3ynbraTi HaBYAIbHO-AOCII AHULBKOI MPAKTUKH.
r) Cucrema I13P 1 TO enexTpoobnagHaHHs ClIBCHKOTOCTIONAPCHKUX i ATPHEMCTB.
[n) Hopwmarusai nokymentu: IIVE, IITEEC ta IIBEEC, ICTY, JIbH Tormo.
ITepenik mUTaHb, IO MiAISATAOTH AOCHI JKEHHIO!
a) AHaJi3 KOHTPOJIIO BOJIOTICTIO B TEIUTHIIL SIK 00’ €KTa aBTOMATH3aLli.
0) Omnuc cucTeMy aBTOMATH3AIII].
B) Po3poOka cucremn aBTOMaTH3ALIi. L
r) Po3poOka nuTaHb eIeKTPOTIOCTauaHHsI Ta €HePro30epeKeHHSI.
n) Hocnmigauipka yactuHa. Po3podka KOMITIEKCY TeXHIYHHUX 3aC001B IS MOKPAIEHHS aBTOMATH3al i

YHpaBJiHHA BOJIOTICTHO B TCILJIUIIL.
e) Po3paxyHOK HamlifHOCTI Ta OXOPOHA Tparii.
IEvAEINIgeranv Sy ClinintiiZl
A=) VAN IS/CAll

Kepusﬂmc MaricrepcbKkol KBagigikauiiHol p060Tn Pynencokmii A.A.
(mimmmc) (TIpi3BHIIE Ta iHiTliaTH)
3aBaaHHA NPUHHSB 10 BUKOHAHHS Kynax €.M.

(mimmmc) (TIpi3BHINE Ta HIM[iaJKA CTYCHTA)

VBl I YK ORI
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3.5.

Bubip anroput™my KepyBaHHs

01
B B




q CIIC X
i - KTpAUYHOI TIp
K| CXEGMH 3°qIHaHb

PO3PAXYHOK
MIKPOKJIIMATOM

6.3. AHani3 cTaHy O€3MeKu mparll Ha MATPHEMCTBI............cccviiiiiieiiieeie e 106

VBN YKoaHMU
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VBN YKoaHM
VBN YKoalHM1
YBIN YKoaHm
VBN YKoaHMU
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PECYPCIB, T€OMOJIITUYHI ACTICKTH iX 3a0€3N€UeHHs] Ta HEeTAOITbHICTh PUHKOBUX I[IH MarOTh

CYTT€BHIA BIUIMB HA KOHKypeHTOCHpOMO)KHiCTB BITUM3HSHUX BUPOOHUKIB OBOYEBOI MPOAYKLIi

‘HJ‘OJTGK :
KpaiHi, 0COONMBO 4epe3 30|

arpapHux MiANPUEMCTB B

YKpaiHCBbKUMU Cy0'€KTaMH TOCIIOJAPIOBAHHS Ta LIMPOKE KOJIO 3allIKaBJICHUX CTOPIH, IO AF0Th

B Wi ranysi, BUIIPaBAO Cy)IOTB AKTYaJbHICTh MUTAHHS 3a0€3MECYCHHS CHE FOHe3a.He>KHOCT1 3a

eHeprogdex A,
S

VY cyyacHOMY CBITI TEIUTUI1 IIUPOKO BUKOPUCTOBYOTbCS Beroau. Hapasi Hinepnanam €

X

JiaepaMu y BUPOOHMIITBI Ta 3aCTOCYBaHHI I[l€1 TEXHOJOTI MO BCbOMY CBITY. BukopucTanHs
Teﬂﬁn: ' [ rakuMH K. HeoOXiaMi¢ts y TomoBKeHHI

CT

p

YMOB.

BCTAHOBJICHO TeIUMI0. KOXEH CKIaaoBUil eneMeHT) po3paxoBaHWil Ha ONTHUMalbHE

CHIBBITHOIIEHHSI MILHOCTI Ta Bark, 3 yPaxyBaHHSIM HOPM, SIKI BUMAararOTh PETYIFOBAHHS

%WEWWMMQﬁEMJ




6

SHs BUTPAT HA MANMBENFY EHEPropecype,

Sl

BOJIOTICHAM PEKMMOM B TEIMII THITY Venlo mia yac BUPOOHMIITBA OBOYIB Y JITHII NEPIOA.

O0'eKTOM JIOCTIIKEHHS € NpOoILeC KEPYBAHHSA BOJIOTICTIO MOBITPS B TEIUTHII, SKAN
2

e e
N YRoalHM
N YRoalHM
N YRoaHM
N YKo2IHMU
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s 3_DPI3HUX _KOMIIOHEHTIB, BKH}O%:@{EDKOHOHH, CTaJIeBl
HiEB Po i, KNTOE '

Kononu BU3HAYAKOTh ONTHUMAJIGHY BHCOTY TQIUIMIN, [0 3al€KUTh BIJT BHIY

KYJIbTUBOBAHUX POCIIMH Ta METOIIB BUPOLTYBaHHs. CydacH1 TEIJIUIIl YACTO MAtOTh BUCOTY BiJl

6 I M )
OONaH C
aeai

HWKHBOTO MpOo(UIIB, AlaroHalicd Ta KIHUEBUX IJIACTHH. BOHWM BHUKOPHCTOBYKOTBHCS IS

| (CHE TV TAKE% IK BEHTHIIALS, 3aIITEPIOBAHHS, ONAICHHS,
paciiyH| Tormo. Jlo B1y] 1 :
prHY depM Mo yTH 8,8 M, 9 641 i

Takum uwHOM, Temmui Tumy Venlo € Haii61

i

p—

HO

OIITUMAJIbHUM BapiaHTOM JJIA

BHPOILLYBaHHS OBOYIB Ta KBITIB 3aBJSKH iXH1i MILIHOCTI, aIaNTUBHOCTI Ta €()EKTUBHOCTI.

il

DO3MIPKK, 3aBASKHA CBOIM (DI3BMUYHUM

Bukopucranss anominicgux npoghinié B TEMIIMYHIN KOHCTPYKIIIT Ma€ IEK1UIbKA MEPEBar.

BoHM 103BONSIFOTE 3MEHIIMTH Bary Kapkacy, HaJiiHO 3aKpinuTH CKJ'IOC)BC%lBOI[I/ITI/I JOLIOBY

[ % O |
BOJTY BMCUUTH HY |MITHIO
amloN i )| )1@ QMTGH

Takok, Tak camoO SIK 1 y BAMAJKY CTaJIeBOi KOHCTPYKIL1, &1

MaKCHMAJbHO JICTKUMHU Ta MiI_[HI/IMI/I 3 JOTPpUMAHHAM KOHCTPYKTHUBHHUX HOPM.

VBN YKoaHMU
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TIHH]

notpamuise. L1 B1acTuBicTh pOOUTH AJTIFOMIHIEBY TIOKPIBIIKO YK€ €(PEKTUBHOIO.

B&KJTMBY KOHCTPYKTHBHF)POIIb, 30Mpat0UH

JTO1II(

Te; L1}

1.2. KepyBaHHSI BOJIOTICHUM PEKMMOM B OJIOYHHMX TEIJIMIAX

O
SBITKY POCIIKH.

MOENHYIOTh MEBHI (DAKTOPH, 110 BAKJIMBI JjIs1 POCTY 1 PO
TEMIEPATYPHI MOKA3HUKH, BOJIOTICTh MOBITPS Ta OCBITJICHICTb.

JHU BKJIIFOYAKOThCA

YBaHHS OBOYIB, BpaxyEmQ romaru (puc. 1.2)

el

VY 3B'13Ky 3 00NaIHAHHSAM OIMAJIEHHS, HOr0 BUPOLIYOTh Y TaKi MEPIOIH:

- OCIHHBO-3HUMOBHIA;

YEIN YKoaHM
VBN YKoaHMU
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XOJIOTHUH NEPIOA, KoM 1€ HailOubm BaxnBo. Kpim 1d

PETYJIFOBATH BOJIOTICTh B TEIJIUIIL.

JIJtst Tenuib, A€ BUPOUIYIOTh KYJIBTYPH 3 BUCOKMM¢TEOIOM, TAKKX SIK TOMATH, OT1PKH,

nepenb, HAMOUTBII N1XOAUTh BOASIHE OMAJIEHHS - € OJHA 3 HAUMOMYJIIPHIIIAX KOH(Irypawii

00

TennuHl BOAOHArpPIBHI Ta MApOBl KOTJIHM BIAPI3HSAIOTHCA BEIMKUM 00'€MOM BOIMU

(pucynok 1.4), mo no3BONsiE €(PEKTHBHO BIOPATUCSA 13 PI3KUMHU C?jl\g{aMI/I 30BHIIIHIX

AKX ROMIEHGYBATH
a@ TUIMLSX | 32CTOS

KinbKiCTh KOHTYPIB BU3HAYAETHCS PI3HOMAHITTIM KYJik

yP, 0 BHPOIOYIOTLCA B TGHJ’II/IHi.

3a3BUUail MPOEKTYETHCS TPU KOHTYPU OOITpIBY - /BA HAATPYHTOBUX Ta OJWH 3arajibHAN

VBN YKoaHMU
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] UGACH, UH GVINCKUCIUM 2U30M
OO0
Da3yeT Ha [poue /. [k 1 dTOUKiB| ot aY
I1Q ax0; ¢BITIT1] BQHH 0T (OCKLITE MIETHT

XJI0po1) 1 CTBOPIOKOTH OpraHiyHi pe4oBHHM. [IpudnugHo 95% Bia 3arajabHOT MacH CyXoi

T

)

[=al

PEUYOBMHHM B poOcCiIMHAX (POPMYEThCS 3aBASIKH IOMY TpoLecy, Toal sk juuie 5% Bij

ps e
qHUM TEPO
D 3a0e HH

Ha BUKopucTaHHs CO2, sKe yTBOPIOETHCS MPH 3rOpsHHI-FAIMBA (razy ado HIIKUX JHKEPEN) Yy

KOoTJIaX CHCTCMH OITaJICHHA. KOTGJ’I, MATbHUK 1 BCS CHCTEMa ONAJICHHS cneuiaano

O : OO0
{C| HJI|B [ICIT .
T ey

, IK€ YTBOPIOETHCS M1 Yac CHATOBAHHS POAYKTIB TOPIHHS (HAPUKIA,

BUKopucTanug CO

razy 4d 1HIIOTO MajvBa) y poOOTI KOTIIB CHCTEMH 00IrpiBy. Bech KOMILIEKC, BKIFOYAKUA

FITEMEHT cynaﬂwm, cneniaabHOC OAPOCKTOBAHUNA ISt
ol Kamep paﬂgﬁ é

SHMOKCHHA BHKHUAY CO2, o A03BOJIAE€ ITOOdaBaTH BI/IXII[Hi rasgmg go TGHJ’II/IHi JJId HaadaHHA

KO

BH]

pocarHaM HeoOx1aHOI KijibkocTi CO2. 3a IONOMOrOK BEHTWISTOPIB BU3HAYEHA KUIBKICTh

O OO
CO2B cfl 3ra3 0 [KOH[ICHCOP? NAHCITORT B 11034
JIO110 cH T@T nepdopoBan) a m'Er‘:ﬂ

BukopucTaHHs TENIOreHEPaTopiB MPAMOro 3ropsyHs Aas HagaHHa CO2 MOXKITMBE

JMIIE 3a YMOBH, IO KUIbKICTh BUpoOaeHoro CO2 BiAmoBigae norpedaMm pociauH, a ra3, 1o

HaX\INTh, rLQMLpHC)Dr M TYpy o0 H
ST

aB/IaBaTH MKOM pocifuia.

KIoRlBiIA
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NSmevAIO I

Mera 1BOr0 JMILUIOMHOTO MPOEKTY MOJArae N1JBUIICHHI TPOAYKTUBHOCTI

BUPOOHMIITBA OBOYECBOI MPOAYKIIi B MPOMHUCIOBHX TEIUIMIAX MIISXOM YJIOCKOHAJICHHS

TAL—N\L
Ty — IV

WK BJIAC

AJIBHY (T4
PEXKHAMY TMOBITPSHOTO cepeaoBuiia B Temuil. OOrpyHTyBaTd BHOIP KOMIUIEKCY CYYacHHX
3aco01B eJieKTpUdiKkarii A1 BOPOBAKEHHS KOMIT FOTEPHO-1HTEMPOBAHOI CUCTEMU, Oa30BaHOI
Ha I XHqu 3 i3 O : ,
CUETEMM D ﬁ Tj@

nOpaTH HEOOXIOHE CIEKTPUYHE OONaJHAHHA |T4 pO3paxXyBaTH MOKAa3HUKW HOro

VHIINOBY  EXEMY CHCTEMHU KEpYBA@NSA, BpaxoBYHOYU
onT B&\Bﬁ 1B

rocrnojapcTBaX B YMOBaX CYy4YacHOi EHEPreTUYHOI Kpu3M Ta 3a0e3meunTH e(EKTUBHE

T 1 juel

HAIHAHOCTI.

BUKOPHUCTAHHS PECYPCIB Ta MPUPOAHO-KIIMATHYHUAX YMOB.

YBIN YKRoaHM
VBN YKoaHMU
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i JapyOBITPS,
| W%

I1a.

P,, — ryctuHa noBitTpst Kr\m?2.

O) .
0 1] jaﬁﬂo- T@a H 0
BOJIOre MOBATPA @ PIOHO| pO3MUIT BO%

00’€KTa 7151 HECTAJIOTO PEXKHAMY ), OTPUMAEMO PIBHSIHHSA Y H

VB

J¢e i, — CHTaJbIII BOAM, KJIK/KT;

O iw = Cwby = 41964, (2.6)

BV al, cymi OM” a5t a0 MY pirplapaso
RS raoett=ms
t, = 2L (419 + 65— b+ 1073 + ¢, 2.7)

a MORITPS OPU 3BOJIOKEH1 APIOHO PP3IHYICHOIO BOJIOIO HE

FOB|

dM
P __
mv?—Gw*dW—

(2.8)

BuKOpUCTOBYIOY

Iﬁa6nH>I<eHI/H71 3anucC Ajig CHTAJIbIIi BOJIOrOT0 H&%i&g)ﬂ
VBN YoziEm
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rod,1o = 2500, (2.9)
d%+W1_G*1m+Gdb (2.10)

JCNp-—3MIHM TapamMeTpiB MiKpKAiMaTy B TEILIHLLI

dtv 1Ft§,t.y.) tp) kZFC(tp_tZ)
dr

YBILYRoeHy)

p+M—— 10° + G,d,, (2.13)

JIist  cTBOpeHHS MOJen 00 €KTy PpO3paxoBaHO KOE(IMIEHTH Temjonepenadi 3

MPAMOKYTHORO:

F, = 18000 % 8000 * 2 * 3 = 66000, M2. (2.18)

VBN YKoaHMU
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Sl

66.667, C . (2.20)

4

%ﬁk

270
3600

@) \raripgoi, Ono4HOoi, Mojem (BBTYIEMO JIOJATKOB1

a2 = k,F = 4.284 x 66000 = 282942, (2.22)

RU

b1 = C,V,p, = 100  14.74 x 80 = 1.18 « 105 (2.23)

]

ﬂ N

ng %k
}

]

-

tz(T) - - (B - tZO)eTU, (225)

— (A — dyyeT, (2.26)

VST m%@p@umw

(2.28)

MBI %ﬂ%paw%j

BanexHocTi t,(T) Ta d,(T) OMMCyrOTh IEPEXiHI TPOLECH MPH 3BOJIOKYBAHHI MOBITPS

iisvAEsios

—+t—k3 “kat, (2.31)

ORO3IIHHAC

S
YEITT Yioai-m

hity1e
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)

2.2. ImiTanifine MOJEJIOBAHHS BOJIOTICHOIO PEKHMY B TEIUIMLI 3 BUKOPHCTAHHSM

MATLAB
s e yuy uJoo s Uy S\ JUY Ui uJ
HactynHuM eTanom € CTBOPEHHs IMITAliiiHOI MOEI1 HA 0a3l MaTeMAaTUYHOI MOJEN 3

s I e—

BUKOPUCTAHHSIM TakeTy npukiaaHux nporpam Simulink y cepemoumi MATLAB.

BOJIOTOBHJIUJICHHS BCIX POCIMH Wt, MPOJYKTUBHOCTI CACTEMHM BEHTWISINIT VV 1 TyCTUHU

noBiTps pP. OCKUTbKK TeMIIEpaTypa 1 BOJIOTICTh 30BHIIIHBOTO MOBITPs 8)36 PEHHSM MOJENI 1

@)

[dH
Yy M@a

nonomororo 0j0ky Transport Delay.

[Ticns npoOro, BUKOPUCTOBYIOYM MaremaTwuHi Onoku Product i Sum, BHKOHaemo

%/ ( 31 ) (@ X | ya&Ti JHaHb. 3HaueHHs BONGCHCP mosiTps dp B
B3ATE-HIC ﬁ‘ oxy Integrato ] acFHHY Pi HisI
csl 3B’ ' {IROFD PiBk b or:

Ha puc. 3.2. 300pakeHO cXeMy MOJE BEHTHIIALT OJIOYHUX TETLIULLb.

VBN YKoaHMU

2] |
=





















]
]
]
]
]
1
]

2%%1&%@@%@@
asaimyvakioaim
VBN YKoaHM
VBN YKoaHM
VBN YKoalHM1
YBIN YKoaHm
VBN YKoaHMU
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Taommns 3.1

OcHoBHI TexHI4HI xapakTepuctuku fatHuka Osen IIBT100
1 ()¢ A N

M1

;ﬁvﬁ

BoJjiorocti RH

oyt FE I

BIJTHOCHOI

BOJIOTOCTI1 XUCTY H1ATPUMYIOTBCS

S oS

I
]
]

]

o

BHMIPIOBATLHOK) MEMOPAHO0 BUTOTOBIICHOK) 3 HEPKABIKAYO1 CTalTl Ta «IMOJbOBUM KOPITYCOM»

S YReaHm

O OO
araJIbAOMY BUITIST NepeAaTHA PYHKIIS JaTANKa BUTTHLT
K

CE
Weg(s) = 7/ —
Trrs+1

O

E
pe/ladi [cripyit eJEMER
] OpeH 11 11

P h

AN

3 KaOeJIbHUM BBOJOM, MPHIATHUM JJIsl THYYKOro Kademoo miamerpoMm 6 — 8 mm. Llg monens

VBN YKoaHMU
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BUTJIS:
y
L pparyzam

Cucrema BeHTHISLIT TEMIUL MPU3HAYEeHA /ISl IPUPOJHOTO MPOBITPIOBAHHS 30BHILIHIM

MOBITPSIM 4epe3 d)‘paMy%B METOI0 MIATPUMKHN ONITUMAJIbHOT TeMHepaT%gI/CIDi BOJIOrOCTI (PHC.

BIKE 310paHu '
01 TyNH| O e

3a0€3MeuyroTh [IIJIbHE NPUMUKAHHSA A 4ac 3akpurdd. Lleil marepian 3amumaerses

NJIACTUYHUM HABITH MPU HHU3bKHUX TEMIEPATYypax 1 HE MpUMeEp3ac 10 NMpo(diaiB MOKPIBII.

1 g KPB3 IaX0BOM nop;u:uq@o
B1TIKPHBAHHS y I '
+ BIRKpUER 10 25% 1 ' 2 e

OTBOPIB 3a0e3neuye MOTPiOHUN 00'€M 30BHIIIHLOIO MOBITPS B TEIJIMI. Teruwmis Mae JBi

) WIICKH1 POHH, TOMY MpPHBOH) C@paMyr poOIIATH
HOJl [TOBEPXHI. e l
NBR [IPUBOIU p X

YIPAaBISAETHCS 1 KOHTPOIOETHCS OKpeMO. KOHCTpyKIIisl MexaH13My MPUBOAY (Ppamyr T03BOJISIE

iX CHHXPOHHMH pyx. Y POJl MPUBOAIB BHUKOPUCTOBYIOTHCS MOTOP-PEAYKTOPH, K1 4depe3

npAMOJiHIHKUHI pyX. 3 000X OOKIB 10 PEUKOBHUX PEIYKTOPIB KPIIATHCS ITOBXAK0U1 TpyOUacTi

a JIONOMOIOK0 TATH PEHK@) MEPEMIIILYEThC,

S

DAMYT Ta MOy MPOPI3iB BBOAUTHCS

CUCTEMHM YNPABIIHHS TemMuero. [Hpopmartis npo tun ¢

VBN YKoaHMU
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BusnaueHHs nepenatHoi GpyHKIii HenepepBHO'l' YACIMHU PO3IMKHYTO1 CHCTEMHU:

KyKo

03(5) = Ro (3.6)

O :S+1 Tos+1 (Ty+Tp)s+1
B HAUCHHH
SyljiN 02 -4
é9d03\3+‘1 6

BuBeneHo nany QyHKIIIO B CEPEIOBUIIE MATL JUTS TOCIT1JPKEHHS;

Transfer function:

]
]

Busnauaemo nepenarny (I)yHKI_IlIO HenepepBH01 YaCPHHU 3aMKHEHOI CHCTEMH .

Wha,

=555 KgK
W - pos. — BA0 3 . 8
yl ) O m wif ] (Tet+Tos2+(T, To)s+1)+K,®O ( )
po:
SHAYCHHAS aMHJ'IlTyI[HO YACTOTHO XapaKTepI/ICTepi BHOT YaCTUHU 3aMI<HeH01
CHCTEMU:

_00 (3.9)

SR

Aw) = VT ToW2+1%K,K0) 2 +(T;To) 2 w2

=0.01 (3.10)

AMITTITYJHO-4aCTOTHA ~ XAPAKTEPUCTUKA ABTOMATM30BAHOI CUCTEMHM KEPYBaHHs

S0 YRoaHM
VBN YKoaHMU
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Tabmung 3.7
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E.Z

[albaM)eﬂpt L

>

G |

M

Kusneuus

J

Hanpyra >xuBneHHs

10...48 B (HoMiHanbHA 24 B)

Crbwoeakia
i

5l

3axXiCT Bl NEPETONFOCYBARHS

—/

YRR

OOuucoBalIbHI peCypcu

(R rroes

moC Wecf)‘[?Texas Instruments Sitafa AM3358, 800 MI 11

T

INE:

DRI

O0'em onepaTuBHOI aMm'Ti

(TI/IH nam HTI)

256 MGaitt (DDR3)

sl

Yac BUKOHAHHS TOPOKHBOTO

UKy (CTaOUTI30BAHMNA )

IS

i\/?l_—)g | Imdepeeitc 313;13 oy UHU_] o -
sv / D) Ethejse\{ /Yoc Ba’s<1 U ) Ké ; Vﬂ
— Néifipkicrsmopris— — | — 2 x Ethermdt WOWC‘&L%) [ W w—

[TinTpuMyBaHi MPOMHUCIIOBI

—

O UA/(—§erver) MQTT, SNMP (ylanager/Agent)

ModBus TCP (Master / Slave),

Q"5 O
|t
potp .

iR

VRIS

|7

P {sH).

il

RS-485

J

IVEIRIN OB
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Tabmuig 3.8

—

p 10| KepyHa

A

W
5

ool | [

U

G vad v
VAN

(O-RO
N CJUuU U

M

Modbus RFU (Master / Slave),
Modbus ASCII (Master / Slave), OBEH (Master), [Ipotokonu

1

1] /]

ANV
ook

—/

19200, 3

| \\//ppspsmmenmag
,12400] 4 0

ot g o

OIT/C

U

[TiaTsryBanbHi pe3UCTOPH

€

NV E=Ilr=al\ 00
Xbhylichs oprif W/ “u@a@s?;mqls ] F\V/]
[ npurysaui mpofdio) | L] CODESY ﬁmapypg@u& piatrs,

HaKOHI/I‘IYBa"II, 10 1X MIAKIHYaTb

SD card

f‘7r
C
1]

O\ ) O
Oy e

0Q
AN L[] 4]

/7
2/

o/ )]

—

NN Reto UL LU

MakcuMalibHa EMHICTD

4 I'b (microSD), 32 T'B (i

microSDHC), 512 T'B (microSDXC)

['ogMHHUK peanbHOro Yacy

[T I/IWX y i €
T
npirtemreparypr =40 °C 1+55
°C

B e

barapess CR2032>

YR

Py pboo OlTH1
Oata L

2l

3arajibH1 BIAOMOCTI

["abaputHi po3mipu

(82 x

124 x 83) +1 mm

B YKoaIHA!
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ole Tabnuig 3.9
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[YASAL

BXOJIIB 1 BUXO/IIB

DI — mBuaki J:[I/ICerTHd'ja‘C’gJ:[H; DI -
T CKPeTHIRXO M1 ]
Ll

CKPETH1 BUXO/IH;

Al — aHaJIOroBI1 BXOIH

£ 7N

[

ATPOJICRA,

//

S

[onkal Q

BrikoHye Taki QyHKITI;
TAGKPETHUAMN BXI1/T, ole
0 y

/' eh CTAPTICTON

e 0
7 NN S A OO
JIBOMO3UIIHUH TepeMuKay (AMB. Po3aui 3.5)

-/

5]

. OO0
Ve

v

SD

CnoT juTs IijIKToueHHs SD-KkapTy (IuB.

pozaut 3.4)

|/t

T IKITFOYEHHS J:[aTqHK@, (@liKoHABUMX

i

D g

BN YiKoalHm

IVEIRIN OB
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IQHOBAHWX 3MIH HapaMeTpiB & Bgpexony Ha 1HII

L) OBl 1

- Hwxkuye HaBencHO IpuKjiIaa CUCTCMH YIIPaBJI b MleOKJ'IlMaTOM B TGHHI/IHI 3a

JOMOMOTOK0 TEXHIYHMX 3ac001B Bix OBeH (puc. 3.27).

yOpaBiHHA HenepeadadyyBaHUMM  cuTyalismu. Ha “koMm'rorepi  BIOOOpaXKarOTbCA  BCI

KOHTPOJIbOBAHI MapaMeTPH TEIIUI, 4 TAKOK MOKIJIMBICTh 3a1aBaTH HOBI HAJIAITYBAHHS IS

peyyBxropig A |dpamyr
CACTEM ' el@(:l

1HTEp(PETCY oneparopa.

iHTepdeiic RS-485/RS-232. MexaHi3M MEPEKEBUX 3MIHHUX CIPOIILYE OOMIH JAHUMHU MIXK

KOHTpOJIEpamu, I[O3BOJ'I$60‘{I/I orepaTopy 3 BiAAIEHOTO Miclis OaunuTh I[%I)ﬂ Onpo TEMIEPATyPYy,

NapAMETPITTIQBITPS, a|TaK KT
:I/I@i UM IDIOIOT

JOCTYIIHI BCIM KOHTPOJIEPAM MEPLIOTO PIBHS YE€PE3 MEpPY

PIBHS BIAMOBIJAE 32 YIPABIIHHS BCIM TEIUIMYHUM KOMIUIEKCOM (3@ BUHSATKOM OCOOJHMBOCTEH

1 @ f OBy CTAH/ 30BHIITHLOTO cepeﬂo@[@, IIBUIKICTH Ta
: WWD@@@@UM%
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"CYNgpBI30

a¢ nporpam

MEPEXKI.

Buxopucrtanas SCADA-TEXHONIOTI 103BOJISIE AOCATTH BHCOKOTO PIBHS KEPYBaHHs

JromuHo-mammHani  iHTEpdeiic B SCADA-cucfeMax NPEACTaBICHUNA y BHIJISIAL

MHEMOCXEM, SIK1 BIIOOPAKAKOTh OCHOBHE 00JIaIHAHHS, CUTHAJIN, CTAH PETYJIFOIYHAX OPraHiB Ta

00

CJICMCHTIB, SIKI MOIUIAIOTHCS HA TPH THIM. CTATHYH1| eieMeHTH (rpadiuae o(popMIICHHS

1HIITI

-MAllIuHH a1

€KpaHa), AMHaMI4H1 eIeMEHTH (Popmu BiIOOpaxkeHHs ) Ta TpadiuHi 00'€KTH.

YOPABIIHHS TEIIOBOFO) (ENEKTPOCTAHIIIERO,

CrBOpHMO CHCTeg MOHITOPHHTY, K4 CKJIaAaTUMEThCA 3 OAHOro By3na APM. Ilpu
00
IKOP
Jl

nppe a 1 BU CTOBYBATHMY
T D @Ae M| "BLIL 11a0J0P
BY3J1l, BUKOPUCTOBYIOUM MapaMmeTpu [MAOOHIB, 1€ T4

KOMIIOHCHTH CKpPaHa Ta IIporpaMu.

VBN YKoaHMU
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O 00O

BiIoOpakaroThcsi. HaromicTh, KokeH amapar abo eleMeHT Mmae Hu@poBy abo OyKBEHO-

I/IlgI:BICQJT MEHTaMU.
‘ : ;Elﬂ‘
C 2

Rod OCHOBI  NMPUHLMIIOBHX CKGY) JKUBICHHS Ta

o

TITL

Ta

OHT
pO3pOONgHa 111

(900x500x300), B sskOMY PO3TalIOBaHI BC1 KOMYTYHOUI T

JOTPUMAaHl HOPMHM MAapKyBaHHs KaOemiB Ta JIHIA 3B'S3KYy, SKI BHKOPHCTOBYHOTBCS MJIst

(3 BIANOBIINOKTL T
‘ xemax'.

XCMa 30BHINIHIX 3 €IHAHb BUKOHaHa aAPCCHUM CIIOCOOOM 3 JOTPUMAHHAM HACTYIIHUX

o

BUMOT"

3'€IHAHHS MDK €JIEMEHTaMH, PO3TalllOBAaHUMU Ha MEpeAHiid Ta 3aaHiil manensx. Ha

3aH1{ maHel CpDo3TaIJJOBaHi aBToMartnyHi myckaui KM1-KM4,

VBN YKoaHMU
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- Konrakropu

- EnextpomarsitHi nyckaui

BUI
TaKOX € MPUCTPOSMHU 3axXUCTy. BUOIp €NEKTPUYHMX NPHUCTPOIB 3alCKUTh Bl MapaMmeTpiB

HIBKQEX] 1T CIB, a4 TAKOX Bl BU 0 EJIEKTPUYHOIO
2

HBO

O .
BMUKATACS U [ TyCKORAM pymi
norpeoy 31?@ ; WGHH
BIAKTFOUEHHA.

EnekTpoMarHitHi myckayi € KJIYOBAMH NPUCTPOSIMH JJIsi ABTOMATHU30BAHOTO Ta

Boui) (MpuzHaueHi s

TaKoXk 3a0€3MeUy0Th 3aXUCT €JIEKTPOABUTYHIB BiJl IEPEBAHTAXKECHHSI.

Bubip eHeKTpOI[%IFyHiB Ui poOOYMX MAllMH Ta MEXAHI3MIB_ 3I1MCHIOETBCS 3

[Tpn BUOOPI €NEKTPOABUTYHIB 32 YACTOTOK) OOEPTAHHS BAKIMBO 3a0€3MEUUTH, MO0

HIBUAKICTE 0O0EpTaHHs IBUTYHA Oylia SKHAWOIMKYOK 10 IMIBHAKOCTI 0O0epTaHHs poOodvoi

Y5 YR
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SASTEE YR ORIHMA

Bubupaemo  enekrpomuryn  AIP  112M4 HACTYITHUMHU  TEXHIYHUMH

OO0
E 15do— 1T A 85, 7%, (Ca5P| = [0
XB
chond chpis pgg @ej %

112 - raGaput ABuryHa (3arajJilbHONpUiHATA BIACTAHB BiJ 0C1 00€pTaHHS A0 TUIOUUHU

XapPaKTCPUCTUKAMM

O

B

KpirmeHHs: 112 mm);

, ) O
FTAHQBYNHU 1p Io| A0B NCYaHHN iy
4 bK[C@a; M“’ 6, 8 10) BjimprqBi

(3000 1500, 1000, 750, 600),

VY3 - kmimartuune BukoHaHHA 1o JCTY 15150-69 (B nanomy BUNAAKY - MOMIPHHMA

RAt iRt )

P = 0.75kBT; n, = 6005; I, =23A; nd,s = 75%;cosp = 0,83;

Bubupaemo  morop-penyktop  ALK-75-533 3 HAacTymHUMM  TEXHIYHHMH

S
=

UH.aB 2 UM (41)

BlilINEORIE
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I KTPO epe'
a : CTPYMOM 38 H0
y IR Q@DM%
aua
I 15 - HOMIHAJILHUI CTPYM €JIEKTPOABUIYHA, A,

Hp - HOMIHAJIbHUM CTPYM TCILIOBOI'O pOBLIlHJ'I QBdJia aBTOMaTI/ILIHOFO BUMHKa4a, A

1,25 - koediieHT, BpaXoBYHOUHNA PO3APIO MO CTPYMY CHPALOBAHHS

H aB ~ HOMIHAILHAH CTPYM aBTOMATHU4YHOI'O BH
”ﬂm pitay Sl
@ )

(4.4)
(4.5)
4)

TEXHIYHUMH XAPAKTEPUCTUKAMH:

U,.. = 380B; IHaB = 204;

‘yﬁmwyﬁyﬁmw

VBN YKoaHMU
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BuxinHi nani i BUOOpPY aBTOMAaTHUHOTO BUMKKaya QFD3:

paHo AIP 112M4 3 (TakiMH TEXHIYHUMH

= 85,7%; cosp = U,83;

Bubupaemo nudepenuianeamnii apromarnunnii BuMukad «Legrand DX3» 16 A 3p + N
4-1.3.)3

el

BUKOPUCTOBYBATUCS JJIi ABTOMATMYHOIO YIPABIIHHs| E€NEKTPOABUIYHAMH Ta I1HIIUM

€JIEKTPOOOIIaTHAHHSIM.

BY0i [y €/EKTPOMATHITHOTO IT)CKaTa\BU 10Th 3 HACTYMHHUMH YMAEBAMH:
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@? TezoeiiHng

ne UHaB HOMlHaJ'IBHa HarpyTa MardiTHOro myckaya,| B,

fali-n

I') 32 HOMIHAJIbHOIO Hanpyrom KOTYIIKH €JIEKTPOMArHITHOTO HyCKaqa 32 YMOBOIO:

Mﬂqua%Wﬁ

Uy mn- - HAIIpyTa Kona KepyBaHHs, B;

3a CTVIIEHEM 39XUCTV.
IMaTHYHA KoHAl 1 Xaxe | PORNIHIE
BHOODY € AT XCl @

Uncm = 380B; Ly g,

CEPIEID:

;1

- HOMiHaJIbHA HAMpyTa eIeKTpoMepexi, B;

> 1,

[,; - HOMIHAJIBHHMIA CTPYM HABAHTAKCHHS, A.

]
B
1

3rifHO PO3IJIIHYTHX YMOB 3A1HCHIOEMO BHOIp MmycKada eneKTpOJ:[BHryHa Bubupaemo

-

CIICKTRN ar T XHI‘{HI/IMI/I

AKTCR UK

YBIN YKoaHm
VBN YKoaHMU






















93

(4.12)

ey TR IA

. 111 3HaueHHS BU3HAYAKOTHCA 3a

TPUBAJIOTO 4Yacy, BUKOPUCTOBYIOTh iX HOMIHAJbHI CTPYM

@@%M}

103-Pyom

NEBHUMU (POPMYJIAMH:

”WWM%

2) Jns tpudazHuX CIIOKUBAYIB:

) O ) HOM > ‘/—UHOM "COSPyom (4 14)
— HOM \/—UHOM HOM

Po3paxyHkoBuii CTpyM MaricTpaieil, BiJ SKWX S>KABHTBCS KIJbKa CIIO>KABAYIB,

2=V

[hom(pos) - CyMa HOMIHAJIBHUX (PO3PAXYHKOBHX) CHIT CTPYMY, A

BuxinHi naHi J:[nﬂ@/@opv ka0ens yisl )KUBJICHHS IBUryHaA M3:

HaCT)I:ii IMH TGXHI1YH

Po3paxoByeMo CTpyM IBHTYHA 3T1HO 13 YMOBOKO :

L ) 055 = 11754 OO (4.17)
B lt opy Kadens 1 H’( :
OOBEHT 3 HACTYITHU Af :

Ponse. = 0.75 kBT, ny —600 ; Iy = 2.3 A; nyy 55 = 75%; cose = 0,83;

yEMMMRp@%W@

=
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Yi5i ﬁ%%%ﬁ mﬁfﬁﬁ%

P03paxyH0K HaI[lI/IHOCTl, HlIlBI/IIIIeHHﬂ aI[lI/IHOCTl CJICKTPOTCXHI‘—IHOFO

00JIaTHAHHA

cT

TWTMM@@%M}

- 3YMOBJIEHI TPHUBAIICTIO POOOTH — 3IATHICTH a TpUBAaTU OO JOCSATHEHHS

IPaHUYHOTO CTaHY;

Sl

HEMOKITUBICTD BHIIPABJICHHA IIOPYLICHDL TCXHIKH

- TIOKO/KEHHS — MOPYLUEHHS HpaLIGSI[aTHOCTi BUPOOY MiA BIJIMBOM 30BHIIIHIX

qu OO0
M@EW M @ U D:D %
- (a)
B tabn. 5.1. HaBeneHA IHTEHCUBHICTH B1JIMOB.

YBIN YKoaHm
VBN YikpalE




Kin

CJIEN

bKICTH
e TiBC

I.HIE.H.C!\BHi b B%OB eJIeMeHTIB CI/ICTeMb ®

o

i

UB
A-107° 1/ron

ABTOMATHMYHUI BUMUKAY

NV

Judepenuianbai
. I_J .
ABTOMATUYHI a

[UJ o

Q1

V7 N
9
MarsiTHHiA ycKad 4 0,25 1
,\R_T\ennfgpr% O 3 N /7 0,4 OIG%
N e T[T T4 \V/ BT AN I LT
Tt/ 11~/ DN ZICIY0 T
nepeMuKay ’ ’
Eene KOHTPOJIIO (1)a3m 1‘ 2,5 mzfi
Ritems A | 10 NN/ paNe m(%
T i/ (] DETHUL
MEPETBOPIOBAY
KHonkoBuit BUMHUKa4 7 0,063 0,441

H?HbHa 9

0,88

IRVAISIIE

KUIBKICTb.

i
L.

3arajbHa iHTeHCI/@{iCTb BIIMOB

[/

N

KAORTEI)

CUCTEMH — L€ CyMa iHTeHCI/IBH&STmeMOB KOXKHOTO

TS D

=38,373:107°

Cepenniii yac 0€3B1IMOBHOI pOOOTH CUCTEMH YITPABIIIHHS

cllRA

(5.2)

IVEIRIN OB



— = 26060ron. (OO (5.3)

pes(t) = e—kZA

—1-38,373:107%-10* _y 880 (5.5)

BpaxoByroun nonepeaHi po3paxyHkH, MOKHA 3pOOHUTH BUCHOBOK, 110 mpoTsarom 10 000

COIWH UMOBIPHICTD 131):[ BH ckJiagae 0,88.

B MipiH}L
00 ) AXE
HAOIMHOCTI BI/IKOpI/ICTOByIOTb METOJT HABAHTAKECHOTQ PE3EPBYBAHHSA - MAPATIEIBHOIO

3‘€I[HaHH$I OJHOTHITHHUX CJICMCHTIB.

O BXEN=PAL) - Py(t (5.6)
@Bl b|0€3B1IMOBHO] PFOOTHC eMI/I @ %B:’J %
IMOBIPHICTD OTU CTXEMU; M0 PE3EPB en

P, ) = o~ 1:(4+0,25+2+0,161+7+0, 063+12*0 25)-1076-10* _ 3.7 (5.7)
(3.8)

Y Bllb-S -l
log(1-0.256) (5.10)

log(l e—1A1-10 4) ~

ae A= (3*0, 22+3*O A4+0,1+2 5+6,93+2%2 9+9*0 88) =25, 11*10 6 1/1“0,[[ - CyMapHa

4 1MOB EHTIB[TIET YaAgTK qrac DESEPB}
0 EMEHTIB, oo E

HAIIHHICTE JUTd BCiEi CXGMI/I

Mﬁmﬂymp@%WJ

1HT




-« J -] -—3J) -3 - ) )

bE
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PO3LILG 18 HA EOEKTUBHICTD TA OXO]&S)EA IHPAIII TA
A

Nl

6.1 ExoHOMiYHe O0IpYHTYBaHHS MPOEKTY

[Toka3HHUKM SIK1 OXapPAKTEPU30BYOTh CKOHOMIYHY €(DEKTUBHICTB:

y

AyT 3
41 @T {jm( PUGHOT I1JIO K%
i H OYKFHBHO pau;

aiNy cUcTEMY KepyBalms,)

qac 3a AK1il B1AOYBAE€ThCA OKYMHICTh KaliTaJOBKJIAICHb,

Hazga oOmagHanus

iy OMIHHUN £HEKT. OO0
Tmﬂy lcgeHi|B Pan :
Bviisinizil A
Tun :

—KinbKicTb Llina/mT

sy

KOHTrpjonep [1JIK200-03-CS |1 16530
] ) C ) [ennY ) (ERTER
= RRITE|
MO d MAHCJIb O j m P—,_‘
et mVARIOEIIE
TypOoBeHT BCX 1100 1) 17500
10 567

Ne
1
p

</

3

4 IIporukparuiiHHa
\5/

6

JlaTHUK JTIHIAHOIO
NEPEMILLEHHS

ORI

Celesco SP3

/,7(“ i%go[p_pmﬂﬂ,

OEJ%H I}C%f-l 1 2899]

!

ﬂYH
™

Ne

Bl
Bl [

JIaTHUK BOJIOTOCTI
NOBITPSI

AN LN
=

OBen [IBT100

VBN YKoaHMU




;)(—)(—)(—)(—)(—](—)

100

BA47-29 3n

11 I I
7 Bmvmkﬁq C
——

/7

‘Ho

[ [LT]

s,

RERTIOT

3

()

U

.,

BUMUKAY 6KA 1rt
13 ABTOMaTHYHUA Legrand 4P C 10A 410
Vil el O C s
c
au_

e,

15 Tennosoro pene | NR2-10 2.5-4A 312
16 [Tepemukau ETT | 04773132 CS 16 400
D -
f/ﬁf)r Wi\é/?mm a\rm
lihal EaR I CylliE

S S N

S“‘E@ HE@ IREDR

.,

S

18 Pesucrop 2K -0,25W £1%
19 | Pene xonrporo ¢paz | PHm-3-25 3128
2 IW%{/M'}{H RSCRO664DKC 35367
12/ @@aa BOIpPKa xsviﬁ/jﬁq 3U ) %i 90
32 | “Bmok WQH?HHH —| ABESMEM?24006’ J 11567 —
Schneider 24B 0.6A
126060

VIR ivie)

EZ? — 1

Y\\//7 7

3 = 126060 rp.

= 0.11

K, =0.11-171479

1 CTAHOBHTB.

40 = 18 862.74 rpH.

3anaTI/I Ha MOHTQX TEXHIYHHUX 3aC001B CTAHOBUTD:

0 =29 151.50 rpa0 O

YBEIT YK ORIHM

Il

3arajbHa BapTICTh TEXHIYHHUX 3aC001B aBTOMAaTH3a

Al

DEHIA

(6.1)
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[ - nopxxuna npoBojaky, [ = 1200.

[Hun kamiTaneH1 BI/ITpaTI/I CTAaHOBUTUMYTb 2% BIJ] 3arajibHOI CyMH KamiTaIbHAX

IS SH YMOUOB{J %

allTajlbHl BUTPATH CTAHOBUTHUMYThD.

K=K, +K+K.,+K,+K

C, = 0.142 K = 0.142 - 175864 = 24972,68rpH. (6.4)

(6.3)

np’

[HoTouHMM PCMOHT KOLITYBATUMC:!

y@ﬂ%ﬁ@@ i

Cc=P-T-18=15-6132-1.8= 165564 rpH, (6.6)

ne P - motyxnicte = 15kBT,

ui: 00
300 - xinpKicTh 410 poOOTH HAa PIK.

Tox, eKcnnyaTaumHl BUTPATH 32 PIK CTAHOBUTUMYTh:

VIS Yoai-m
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+ 165564 + 168000 = 390192.81‘@1—[. (6.8)
F-YagoallHm

3HalIeMO 3BEACH] BUTPATH:
B,; =C+E,-K=126060 + 0.15- 175864 = 152439 rpH
p 10,

T Sz e )4

¢ = IpUOYTOK 3a paXyHOK €KOHOMIi CHEKTPUTHOI CHEPITI;

O
. E Y3219 —
Y0_-J4ad SKHIEKO
= 154754 + 2606 = 157360 rpH.

Yq
O
Yep KVITHOC T4HO BHU3HAN
D >1D/ T, _X

OTprMaHi PO3paxyHKH JAKOTh 3MOTY MOOAUUTH, 1O TUCTHI MPUOYTOK JOPIBHIOE

Ac

AL

Tomi:

157360 rpH, a caMa aBTOMAaTW30BaHA CUCTEMA OKYIUTHCS 3a 1.2 poKH.

TR/ iy 2] il

1. 3akon Ykpaimm «IIpo oxopony mnpaui». IlocranoBa BepxoBHOi paau

i, BHECEHUMH 3riaHo i3 3ardBamu N 1331-1V (

‘ T‘ ﬁ
5-15) B 04 .23,!'

N 2505-TV ( 2505-15 ) Bix 25.03.2005, BBP, 2005, N 17, N 18-19.

VBN YKoaHMU

O
6.3. Hepedix de Ez
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exy». [locranoBa Bep&)@wi’ Pamu Ykpainu

DA

4. CCBIT JACTY 2293-93. “Cucrema cranpapriB Oe3meku mpati. TepMmiHH Ta

u

oOnanHaHHs OyAWHKIB 1 COOPY. YJAITYBaHHsL OJIMCKABKO3aXUCTy OydiBENb 1 CIOPYA

Rty

8. JIBH B.2.5-27-2006. In>xeHepHe o0nagHaHHs Oy IMHKIB 1 COPY . 3aXKUCHI 3aX0A1

10.  JHAOII 0.00-4.12-94. TunoBe NONOKEHHS NPO HABYAHHS, IHCTPYKTAX 1

A OKEKHY O¢
) 3 [4
[1pQ 3a0e3nercH

HacelneHHs» . [loctanoBa BerOBH01 Panu Ykpainum Bin 2

BH

HC

00

EJIEKTPOOE3NEKH B €IEKTPOYCTAHOBKAX OYIUHKIB 1 CIOPY A

b o bk |

117 c.

OXOpPOHHU HaI_Il 3a@ CHC HaKa30M

;

11.  JHAOII 0.00-4.26-96. TlonoxeHHss npo MOPSAOK 3a0€3MEUCHHS MPalllBHAKIB

rpaiiv| BiJT

cn

2 LTHIIMMU 3aco0aMu iHJ:[H@'z@aanoro 3aXUCTY.

cTpoBaHO B MiH’t0cTi YKpaiHu

BiJl BIUIMBY €JICKTPOMArHiTHUX BHIIPOMIHIOBAHB. 3apee

29.08.96 Ne488/1513. Beenene B airo 29.11.96.

VBN YKoaHMU
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CILLIyaTanji_eJleKTPOyCTaHOBOK. I[%ABH 1.1.10-.01-97.

0.00.1.21.-98.
380 c.

Jlep>KHarsA0XopoHnpali — YKpaiHu. ;

HOT ¢

TCTEPC

No 258 (y penakuii Haka3y MiHiCTepCTBa €HEPreTHKM Ta BYTUTbHOT MPOMKCIOBOCTI Ne 91 Bin

13 €ECTPOBAHO B MiHICTEPCTBI }(@r@[u Yxpainu 2
ani | T¢jox B:ygxi

oHT. 1995. — &lc.

UC

TEIUIOBUX Mepex JlepkeneproHarnan Ykpainu.: — K.: [lire

18. [TpaBuiia KOPUCTYBAaHHS €NEKTPHYHOIO EHEPTIELD. 3aATBEPIKEHO TOCTAHOBOK)

HakazoM MBC Vkpainu Big 22.06.95 Ne400, 3apeecTpoBadi B MiHIOCTI VKpai'HI/I 14.07.95 3a
No219/95.

%Q<a

30.09.93 3a Ne 140.

VBN YKoaHMU
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. cH H@ YHWIL QTIIS AI[IBHUKIB ITEBHUX Kaﬁ@iﬁ: 3aTB. HAKa30M
MiHICTS oponu( 3nppor’sy Ykpa : 3apcxdrpdBane( B| MjHpocti
YHpain: p(186/345.

23. TlonokeHHS TPO PO3CHITyBaHHS Ta OOJIK HEMACHUX BHUMAJAKIB, MPOpeCIHHUX

3aXBOPIOBaHb 1 aBapiii Ha MIANPUEMCTBAX, YCTAHOBAX 1 OPraHizadisx: 3aTB. MOCTAHOBOIO

HO1

YK

25. llopsanok HagaHHS JOMEAWYHOI AOMOMOTM MOCTPAKAAIUM MPH  yPAKEHH]
enekTpuyHuM cTpymoMm Ta OnuckaBkoro. 3ATBEP/P)KEHO Haka3z MiHicTepcTBa OXOpOHHU
310poB’s Ykpainu 16.06.2014 Ne 398. 3apeectpoBaHo B MiHICTEPCTBI FOCTHLIT YKpainu 7

S YReaHm
IVEIRIN OB
BN YiKoalHm
IVEIRIN OB
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LINTEATT T Vs g

Baxxnupo, o0 yMoBH npaill Ha poO04OMYy MICIIl BIAMOBIIajIM BUMOTaM HOPMAaTUBHUX

aKTIB 3 OXOpoHHW mparnl. Ha mianpueMcTBi mOBHHHI OYTH HasBHI BC1 HEOOXIIH1 KyPHAIIU Ta
HOPMATUBHI JTOKYMECHTH, BKJIIOYAKOYH JKYPHAJ peecTpalii IHCTPYKTAXKIB 3 MUTAHb OXOPOHHU
npaili, )KypHaj peecTpailii IHCTPYKTAXKIB 3 MUTaHb MOKEKHOI OC3MEKH, KypHAI peecTpaltii

THCTPYKIIH 3 MUTaHb OXOPOHM Mpalll, >KypHa OOJIKY BUAAa4l IHCTPYKLINA 3 MUTaHb OXOPOHH

—

npaili, >KypHaJjl peecTpallii MoTepHiINX BiJl HEIIIACHUX BUITAIKIB, Ky PHAJT 001Ky MpodeciiHuX

3aXBOPIOBaHb, KypHAJl peecTpalli aBapiii, a TAKOXK MPOTOKOJIA NMEPEBIPKUA 3HAHb 3 MHUTAHb
OXOPOHU Tpaill.

mIRvATR ISRV Elir=tiNZa)

JO3BOJIIFOTH JIMIIE TUM 0co0aM, Kl MPOMIIIM HaBYaH

3a CBOEK Mpodeciero, MporHuuu

BCTYMHWIA Ta NEPBUHHUNA IHCTPYKTAXK, & TAKOK MPOMUIILIA MEPEBIPKY 3HAHB 3 MUTAHb OXOPOHU

npaLj :
] T[[QBYHHI| Oy TH BINDO} %
3ano0IiraroTh BUPOOHUYOMY TpaBMaTH3My Ta 3a0e3neuy

YMOBH JUTsl 3anI001raHHs MPO(PECIHHUM 3aXBOPIOBAHHSIM.

ARA TTDH

] B::H aTu
CH 3 1100415

KOPHUCTYBATHUCS 3ac00aMM KOJICKTUBHOTO Ta THANBITYAJTbHOTO 3aXUCTY.

2. I[OTpHMyBaTHcO;[ 3000B's13aHb MIOJ0 HOPM OXOPOHU HE%% nepeadadYeHuX
rOBOpOM  (WOJIPK)
JOBOTO [pO3MOP

(hakTOpiB, CTBOPEHHS 3A0POBHX, O€3MEUYHUX Ta KOMPOPTAOETBHIUX YMOB HA POOOUMX MICLSX,

IVEIRIN OB
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111, 3HWKGHHS MpodeciifHnx pn3ggi® Ta BUPOOHHYOT

dHHJA Mac

HE 3aTYJIATH CBITJIOBUX 1 BIKOHHUX IIPOPI31B 1 THM CAMUM HE 3HWKYBATH OCBITIEHICTh POOOUMX

MICIIb, & TAKOXK, 100 HE OYJIO MICIb, HEAOCTYIMHUX JIJIsl TPUOUpAHHS Ta AC31HPEKITI.

i j@yb HE MOBHHH]_3aX0r }Sﬁl s THBCHTAPEM. i
I IOBMHH1 MATH OTOPUKECHHS B - fo- [}yrle OH

)
R

CUI{

(O8]

3dA

HH1 O

[
[
[
J
J

Bix 01.08.92 No 442 (HITAOIT 0.00-6.23-92).

MKIJIMBHX BUPOOHUYIHX PAKTOPIB

VY 3aneXHOCTI BiJ BHPOOHWYMX YMOB, MiJ 4Yac Opall OPraHi3M JIOJAWHU BIUIABAE
KOMIUIEKC YAHHUKIB, sIKl MOKYTh MO3UTUBHO a00 HETAaTUBHO BIUIMBATH HA CTaH ii 310pOB's Ta
piBeHb mpane3garHocTi. [{i YMHHUKA MOXyTh OyTH HEOE3MeUYHMMHM a00 MIKIAJTUBUMMU.
Hebe3neunriMu Ha3WBArOTHCS YAHHUKH, K1 32 BIAMOBIIHUX YMOB MOKYTh BHKJIMKATH TOCTPI
NOPYLIEHHS 310pOB's ad0 3aru0enb OpraHi3My; WIKIAJUBUMU — YMHHUKH, SIKI CIPABIISIOTH
HEraTUBHUN BIUJIMB HA MPAlE3JaTHICTh a00 BUKIMKAOTh TPO(dECIiiHI 3aXBOPIOBAHHS Ta 1HIII
npodeciiiHi HACII KA.

OpraHiaMm JIFOAMHA MOKE AQAANTyBaTUCS 10 BHPOOHWYMX YMOB JIAIIE TOAl, KOJHU

WKIUABI a00 HEOE3NEYHI YAHHUKHA HE Jy>K€ aKTHBHI 1 iX PIBEHb 3HAXOAWUTHCS B MeEXkKax

[ IPAHUYHO JONMYCTUMHUX HOPMATUBHUX 3HAYEHb. SIKINO K MIKIAIUBI 1 HEOE3MEUHI YAHHUKH

U/ DU U o/ Iy Dl
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BUPOOHMYOIO CEPEAOBHINA JOCUTh AKTUBHI, TOJl OPraHi3M JIIOJIMHA HE MOXE J0 HUX
anantyBaThcs 1 HOro HopMaibHEe (DYHKI[IOHYBAHHS TMOPYLIYETHCS, a CTaH 300pPOB's
NOTIPIIYETHCS, O MOXKE MPU3BECTH 10 BUHUKHEHHS BUPOOHMYMX TPaBM ab0 MpodeciifHux
3aXBOPOBAaHb.

[lIxiammBi Ta HEOE3MEUYHl BIUIMBOBI (DAKTOPH MOAUIAIOTECS HA YOTHPU KaTEropii:
(b13nyHi, XIM14H1, O10J10T14H1 Ta MCUXO(}1310JIOTTUHI.

HaiiGuibn  xapakTepHUMH  CliEHM(IYHUMHU  HACHIJAKAMHM BIUIMBY WIKIJUIMBAX Ta
HeOE3NEYHUX YAHHUKIB € BUPOOHWYI TPaBMU Ta MPOQeECiitHi 3aXBOPIOBaHHS. Y BUPOOHUUYOMY
CEPENOBHUIII PIBEHB LIYMY 3HAYHO 3POCTAE BHACIIAOK HOro BIIOUTTS B1J OOTOPOIKYHOUYMX
OyiBENBHUX KOHCTPYKUINA Ta oOmagHaHHs. (s 3HWKEHHS BIAOMTOrO HIyMY 3aCTOCOBYIOThH
aKyCTU4YHY OOpOOKY NpPUMINICHb, OOJUIOBYIOYM HOr0 MOBEPXHI 3BYKO MOTJTMHAKYAMU
MaTepialaMmu.

OpranizauifHO-TeXHIYHI 3aX0au N0 OOpOTHOI 3 HIYMOM BKJIFOYAKOTh BIPOBAIKEHHS
MAJIOLIYMHOTO TEXHOJIOTTYHOrO OOJIATHAHHS, JMCTAHIIIHE YOPABIIHHA Ta BUKOPHCTAHHS
paliOHATBHUX PEKUMIB Mpalli Ta BIAMOYMHKY Ta IHII METOIM.

KpiM 03HaYeHMX KOJEKTUBHUX 3aXOAIB NPOTH WIYMYy, BHKOPHUCTOBYIOTH 3aco0HM
1HauBIyanbHOro 3axucty (313). Croau BXOA4Th MPOTUHABYIIHUKY, 10 3aKPUBAIOThH CITYXOBY
PaKOBHHY 330BHI1, 1 MPOTHUHABYIIHI BCTABKH, 1110 3aKPUBAOTh C1yxoBui npoxia. Jlo 313 takox
BIIHOCATHCS ~ MPOTHMHABYIIHI  MIOJOMM, [0 3aKpPUBAKOTh TOJIOBY, 1 MacKH, SKi
BUKOPUCTOBYIOTBECS Pa30M 3 HABYIIHUKAMHM.

L 8aXefm Andzaxdadry mparmdidunx foxtia ﬂ@ﬂhﬁiﬂﬁiﬂéi\tbﬁnﬁ:U J ULy

- 3ac00M O10JIOTTYHOrO 3aXKCTY BiJ MPOHUKHEHHS patiamii;

- 3aX04u 3aHO6i%JHH 3a0pyTHEHHIO BHPOOHUYOIO CEPEAOBHUIIA, MOBITPS, OJATY Ta

OO

1UH]

- TUCTAHLIifHE YNPABIIHHS i KOHTPOJIOBAHHS BUPOOHUYOTO MPOLECY;

@emnp

BUTSHKHOT BEHTHJISAII OO

KORIGIA

—D o O o oo o o
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CUCTECMOKO AO3HUMCTPUYHOIO K@j{@OHIO

- IOMEPEH1 i MEPIOAMYHI METUYHI OIS AN (Pa3 Ha PIK);,

Aﬁ Vy HII[BI/IH_IYIOTB CTII/I@}I@ opraH13My J0

6.5. BuOip inauBiayaabHUX 32C00IB 3aXHCTY

pp

HOpMaMmu (Tabnuus 6.1).

y@i
YBIN YKoaHm
VBN Yo HM
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. BUCHOBKH 00
HHA | OUILI (0] 0) !I |
OLC1CHUM

IHTETPOBaHA CUCTEMA ABTOMATUYHOIO KEPYBaHHS BOJI PEKMMOM B TEIUIMII THUITY

Venlo st BUpoILyBaHHS OBOYIB Y JIITHINA nepioa. [TpoBeaeHuit aHai3 11€1 CUCTEMU BKJTIOYAB

‘YYYY T
sty

1 CT

JIFOB

Takox Oynm 0OpaHi TEXHIYHI 3aCO0M AJIsi aBTOMAaTU3alli CHCTEMU KEpyBaHHS 1 Oynu

po CHI HagFyHH-CXCY I

PAHY JICH

)KI/IMJQ HII

00
VBd &
Ha BHUKOHAHO p63€pByBaHH$I JJIA

TEXHOJIOTTYHI BUMOTH, 1, OTXKE, i MO>KHA YCIIIIHO BUKOPUACTOBYBATH HA MPAKTHULII.

Takox Oyno pOS%XOBaHO, o 4yepe3 1.2 poku naHa cucreMa ce0e OKynuTh 1 Oyje

pB IR
VBN YKoaHMU
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