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MiHicTepCTBO OCBITU | Haykn YKpaiHu O3
[ 7 LintuposaHus: 0,04% id: 1
«JlyraHCbKUn HauioHanbHUA YHIBEPCUTET iMEHI Tapaca LWeBYEHKa»

HaB4anbHO-HAYKOBUIA iIHCTUTYT MaTeMaTUKN Ta iHPOPMALINHUX TeXHONOri (Ha3Ba hakybTeTy,
IHCTUTYTY) IHOPMaLINHMX TEXHOOTIN Ta cucTem (Ha3Ba Kadenpu) MNMosicHoBaibHa 3anmMcka 4o
annaoMHoro nNpoekTy (pobotmn) BAKAJIABPA (0CBiTHbO-KBaslipiKaLiNnHNI piBEHb) Ha TEMY:
ABTOMATU30OBAHA CUCTEMA KEPYBAHHA BOOHUMWN MIKPOEKOCUCTEMAMK HA OCHOBI
BukoHaB: CTyAeHT 4 Kypcy, rpynn___ HanpsMy nigroToBku (cneuianbHocTi) 123

n LUunTtnposaHus: 0,01% id: 2
«KoMn'toTepHa iHXXeHepisa»

(wndp i Ha3Ba HanpsaMy NiArOTOBKMK, cneuiasnbHOCTI) PaTHMKoB €. C. (Npi3BuLle Ta iHiuiann)
KepiBHMK [oH4yeHKo B. 0. (npi3BuLLe Ta iHiLiann) PeueH3eHT Ko3y6 0. I'. (npi3BuLle Ta
iHigiann) NonTtaBa - 2024 poky 3MICT

@ O6Hapy»xeH Mnarnat: 0,19% https://www.coursehero.com/file/p6q... + 3 pecypcos! id: 3

3MH. Apk. e gokyM. Mignuc JaTta Apk. 2 ITC.4KI.0124.03-M3 Po3po6. PaTHMKoB €.C. KepiBHUK
HoH4yeHko B.HO. PeueHs. Ko3y6 O.I'. H. KoHTp. 3aB. Kad.

CemeHoB M.A. 3MICT NiT. Akpywis 1 JIHY Kadenpa ITC, I'p.4KI . BCTYMN3 PO341J1 1. HAYKOBO-
OOCJIOHA YACTUHAG 1.1. NMpu3HavyeHHA Ta chepa 3acToCyBaHHAG 1.2. OCHOBHI yHKUIi

n LUunTtnposaHus: 0,01% id: 4
«PO3YMHOIr0»

akBapiymy7 1.3. Ornag icHyto4nx piweHbl16 1.4. YnpaBniHHSA

n LunTtnposaHus: 0,01% id: 5
«PO3YMHUM>»

KnimaTomM29 BucHoBkM 10 po3ainy37 PO3[11 2. PO3POBKA MPUHLWMOBOI CXEMW MPUCTPOKO38
2.1. Po3pobka Ta 06rpyHTYBaHHSA anroputMy MyHKLIOHYBAHHSA Ta CTPYKTYPHOI CXeMu
npncTpot38 2.2. Po3pobneHHs Ta po3paxyHOK MPUHLWMIMOBOI eJIeKTPUYHOI cxemmn52 2.3,
Po3pobka aopykoBaHoi nnaTns55 2.4. Po3pobka nporpamHoro 3abesnevyeHHs MPOEKTOBaHOI
cuctemn57 2.4.1. TeopeTunyHi BigomocTi57 2.4.2. lNMporpaMa Ansa MiKpoKOHTponepa57 BUCHOBKM
0o po3niny67 BUCHOBKNG69 CMNMNCOK BUKOPUCTAHUX OXKEPEN71 OOOATOK73 BCTYN MNig 4ac
yrpaBJiHHSA Pi3HUMUK MpoLLecaMmn B Pi3HUX rany3ax rocnofapcTBa Ta BUKOHAHHSA BEJIMKOIroO
o6cary noBToptoBaHUX 3aBAaHb ePeKTUBHICTb po6OTU NOANHN 3MEHLUYETHLCS, WO NPU3BOANTD
[0 BTOMWU, YMNOBiNIbHEHHSA peaKLii Ta iHWNX HEraTUBHUX HaCcNiAKiB. BNAMB 30BHILLHIX (haKTopiB
MO>Ke MiABULLYBATU CXWJbHICTb JIIOANHN A0 NPUAHATTSA NMOMUJIKOBUX PillEeHb, L0 MOB'3aHO 3
NIoACLKUM (hakTopoM. TOMY PO3BUTOK BUCOKMX TEXHOJOriN, pobOTOTEXHIKM Ta aBTOMaTM3auii B
pi3HUX chepax AiANbHOCTI CMPAMOBAHUA Ha 3MeHLLEHHS 06CAry Ba>KKoi MOHOTOHHOI poboTu Ta
YHUKHEHHS MOMWUOK, CNPUYNHEHNX HELD, LLO, Y CBOK Yepry, 3MeHLWYE BMAMB 0ACbKOIro
hakTOpa Ha aBTOMaTU30BaHiI CUCTEMWN.

@ O6Hapy>xeH Mnaruat: 0,19% https://www.coursehero.com/file/p6q... + 3 pecypcos! id: 6

3MH. Apk. e gokyM. Mignuc OaTta Apk. 3 ITC.4KI.0124.03-M3 Po3po6. PaTHuKoB €.C. KepiBHUK
HoH4eHKo B.HO. PeueH3. Ko3y6 HO.I. H. KoHTp. 3aB. kad.

CemeHoB M.A. BCTY JliT. Akpywi 3 JIHY Kadenpa ITC, I'p.4Kl . Y cchepi ynpaBriHHSA
MIKpPOEKOCMCTEMaMM Ha rocnofapCbkux NianpmeMcTBax (NiCOBUX | TBAPUHHUX rOCMOAapCTBaXx,
hepmax Towo) abo B NobyTi (gornsan 3a AoMalHIiMK yaobneHuaMmn) NoACbKUA GakTop TakoxX
Ma€ 3Ha4YHUN BNAMB. ALKe caMe NII0AVHA Hece BiAMNoBiAaIbHICTb 3@ XXUBI OpraHiamMu. | piBeHb Ui€el
BiAMOBIAANbLHOCTI HE 3aJIeXXNTb Bif TOro, Y BMPOLLYE BOHA TBApPWH A1 NO4a/bLUOr0
BUKOPUCTAHHSA 8K iKY (K Ha dbepmMax), Yn OOrnasiga€E AOMallHIX TBApPUHOK OJ19 3a40BOJIEHHS
ecTeTn4yHmMx notpeb (Hanpuknag, y BunagKy 3 AoMallHiM akBapiymoMm). O6’eKTOM JaHOro
OOCNio)XeHHS CTasla akBapiyMiCTUKa, SKa Nonsra€ y CTBOPEHHI Moaesi eKoOCUCTEMUN B
3aMKHYTOMY LUTYYHOMY Bogonmuui [2]. BinblwicTb BOAHNX MELIKaHLUIB Ay>Xe BUMOr MBI oo
napameTpiB rigpocdepu, B AKih BOHN XUBYTb. HaBiTb HEe3Ha4YHi 3MiHM B CTaHi oKpeMnx
KOMMOHEHTIB BOOAHOI CUCTEMMN MOXKYTb MPU3BECTUN A0 HE3BOPOTHUX 3MiH Y LUTYYHIN rigpocdepi.
ToMy yBa)KHe CNoCTepeXeHHS 3a BOAOMMOIO Ta CBOEYACHa peaKLis Ha 3MiHM Pi3HUX aKTOpIB €
BaXKMBMMIN nNpobnemamun B Ui cdhepi. Ha CbOroaHilHIA AeHb, 3 WBUAKAM PO3BUTKOM
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TEXHOJ10rin aBToOMaTM3aLii, BUKOPUCTaHHS iIHHOBALIMHUX MIKPOMPOLECOPHUX CUCTEM 3HaXOAUTb
LUMPOKE 3aCTOCyBaHHSA B yrpaBJliHHI BOOHUMU MikpoekocucTteMamu [3]. 3MH. Apk. o LOKyM.
Nignuc OaTa Apk. 4 ITC.4KI.0124.03-MN3 HA3BA JOKYMEHTY HA3BA OOKYMEHTY Ong nigTpuMkKun
ONTUMaNbHNX YMOB XUTTHA TBAPUH Y 3aKPUTUX WITYYHUX CepenoBuLLax HeobxiaHo peTenbHOo
CcnocTepiraT 3a pi3HMMM KOMMNOHEHTaMWN cepefoBuLLLa Ta CBOEYACHO pearyBaT Ha HaMeHLWUi
3MiHW iX NOKa3HUKIB. pn aBTOMaTM3aUil Takux Ai BaxnmBo 3abesnedynTun 6esgoraHHy poboTy
BCiX YaCTMH CUCTEMU i CBOEYACHE iH(pOpPMyBaHHSA KOPUCTYBada NPO HECMNPaBHOCTI OKPEMUX
mMoaynis. ToMy Mifg 4ac NPOEKTYBaHHSA Ta PO3pobKM aBTOMATU3OBAHNX CUCTEM HEOBXigHO YiTKO
OOTPUMYBaTUCHA BCTAHOBAEHUX MeTOAIB | NPakTUK. JOTpMMaHHSA LUX METOANK NPU CTBOPEHHI
ABTOHOMHUX MIKPOKOHTPOJIEPHUX CUCTEM YrpaBAiHHA A03BOJISE OTPUMATU HaLiNHI Ta CTinKi Ao
360iB NpUCTpPOI, 34aTHI AoBro i 6esnepebinHo pyHKUioOHyBaTU. MikponpoLecopHi Ta
MiKPOKOHTPOMIEPHI CUCTEMU CTasn LUMPOKO BUKOPUCTOBYBaHMMN B MPOMUCIIOBOCTI. MNMpoTe B
rajlysi akBapiyMiCTUKM BOHW 3aMLLIAKOTbLCA BiAHOCHO PiaKICHUMW Yepes3 CKAafHICTb
HaslaWTyBaHHA 0N KOHKPETHOro akBapiyma. BnaCcHUKKM 3BMY4alHNX OOMaLLHIX akBapiyMiB 4acTo
BUMYLLIEHI BUKOPUCTOBYBaTN caMmopobHi abo 3aMoBNEHI aBTOMaTM30BaHi cMCTeMu, cneuiasabHO
npu3HaYveHi Ans iXxHbOi KOHKPETHOI rigpocdepun. Taki cnctemmn 4acto noTpedbyoTb CreuiaslbHOro
HaJlaWTyBaHHSA Ta NiATPUMKU, WO CTBOPIOE NpobsieMn Ond 3BUH4aMHNX KOPUCTYBaYiB. Y 3B'A3KY 3
WM iCHYE aKTyanbHa notpeba y po3pobui npocToro, ane epeKTUBHOI0 MPUCTPOID, AKNIN MOXKHa
NIerko aganTyBaTu OS5 PisHUX akBapiyMiB. Takum YnHoM, poboTa Had CTBOPEHHSAM

n LvtuposaHus: 0,01% id: 7
"po3ymMHoro"
akKBapiyMa 3 aBTOHOMHUM cepenoBuLlem Ha ba3i Bbyna cnpsMoBaHa Ha aHahi3 iICHYYNX

CUCTeM aBTOMaTM3aLii ANna NiIATPUMKU rigpoctepn akBapiyMa. Lle BKao4Yano NopiBHAHHSA Pi3HUX
Mogesniein Ta po3pobKy yHihikoBaHOI MiIKPOKOHTPOJIEPHOT CUCTEMU AN LUMPOKOrO CreKTpy
aKBapiyMHUX cepenosuLl. O6’eKTOM JOCNiAXKEHHSA - npoLec ynpaBfiHHA BOAHOIO
MIKPOEKOCUCTEMOI Ha NpuUKAaai AOMaLUHiX akBapiyMis. NpeamMeT AOCNIAXKEHHS - YrpaBJliHHA

u LUwnTtnposaHusa: 0,01% id: 8
"PO3yMHUM"
aKBapiyMOM 3 aBTOHOMHUM CepeaoBULLLIEM Ha OCHOBI NaaTdopMu . 3MH. ApK. e IOKYM.

Nignuc OaTa Apk. 5 ITC.4KI.0124.03-MN3 HA3BA JOKYMEHTY HA3BA JOKYMEHTY MeTa poboTu -
NigBULWEHHA e(PeKTUBHOCTI YNpaBJliHHA MiIKPOEKOCUCTEMOIO AOMALLHIX aKkBapiyMiB 3a LOMOMOIrol0
MiKPOKOHTPOJIEPHOI CUCTEMW Ha OCHOBI MaaTdopMmM . LUs cuctema noBnHHa BUKOHYyBaTuU
HaCTynNHi QYHKLIii: hiKCyBaTU CTaH KOMMOHEHTIB cepefoBULLA XUTTERIANBHOCTI XXUBUX
OopraHi3smis; 3anyckaTun BignoBiAHI MPUCTPOI CUCTEMM Yy BIAMOBIAb Ha CUFHaNW AATYUKIB, SKi
BUMIPIOIOTb NapaMeTpyn BOAHOI MikpoeKocuctemu (BoLonMuULLA, aKBapiyMa Towo). JLoCArHeHHs
3a3HayeHol MeTun nepenbadac BUPILLEHHA TaKUX OCHOBHUX 3aBAaHb: AOCAIOANTU aKTyaNlbHICTb
MPOEKTYBaHHSA Ta po3p0obKM NPUCTPOIO LWLIIIXOM aHai3y nepesar i HeJo0iKiB iCHYOYMX pilleHb;
BUBYUTU METOAM MPOEKTYBAHHA Ta po3p0bKM aBTOMATU30BAHMX CUCTEM Ha OCHOBI
MiKPOKOHTPOJIEPIB; Ha OCHOBI pe3ysbTaTiB AOC/IAXEHb | EKCNEPUMEHTIB CMPOEKTYBATU Ta
po3pobunTn eheKTNBHY aBTOHOMHY MiKPOKOHTPONEPHY CUCTEMY Ha OCHOBI naaTdopmMu

ANsA ynpaBiiHHA BOAHOK MiIKPOEKOCUCTEMOI Ha NpUKIaLi AoMallHiX akBapiymis. PO3411 1.
HAYKOBO-OOCHIOHA YACTUNHA

@ O6Hapy»xeH Mnarnat: 0,19% https://www.coursehero.com/file/p6q... + 3 pecypcos! id: 9

3MH. Apk. \= pokyM. Mianuc JaTta Apk. 6 ITC.4KI.0124.03-M3 Po3pob. PaTHuKoOB €.C. KepiBHUK
HoH4eHKo B.HO. PeueH3. Ko3y6 HO.I. H. KoHTp. 3aB. kad.

CemeHoB M.A. PO34171 1. HAYKOBO-OOCHIOHA YACTUHA NiT. Akpywis 31 JIHY Kaceapa ITC,
p.4Kl . 1.1. Mpun3HadeHHA Ta cepa 3aCTOCyBaHHSA IHTepHeT peyen (l0T) - ue oagHa 3
HalWBMALLe 3pOCTaloyMX rany3en TEXHONOrIN Yy Cyd4acHOMY CBiTi. LLLOpOKy KinbKicTb

MPUCTPOIB Yy CBIiTi 3HAa4YHO 36iNbLUIYETLCS, | BOHWN 3HAX0AATb 3aCTOCYBAaHHSA Y HANPiZHOMAHITHILLINX
chepax NoACLKOT AiSNbHOCTI. Jlinepamu y BNpoBaZ >XEeHHi Ta PO3BUTKY TEXHOJOrIN IHTepHeTy
peden € AnoHisa, Kntan, CnonydeHi LUTaTtn AMepukun Ta geski kpaiHu €sponencbkoro Cotosy.
Ba>knmBunn BHECOK y nporpec TexHonorin pobnaTb Taki NPOMUCNOBI FiraHTK, sK ,

, , , , TOLLO. NPUCTPOT BUKOPUCTOBYIOTLCS AK Y
MOBCAKOEHHOMY XWUTTi 3BMYaANHUX NOAEN, TaK i y NpodecCinHin aisnbHOCTI. BOHM TakoXX MOXXYTb
OyTn BNpOBaA>XeHi Ha BENNKNUX BUPOOHMLTBaAX Ta B MEQULMHI A8 aBTOMaTM3aUii pi3HUX
npouecis. Kpim Toro, nop4g i3 cnctemamm goMallHboi 6e3nekun, Bce 6inbLIoi NonynsapHOCTI
HabyBalOTb PO3yMHi AOMaLLHi MPUCTPOI, SKi CMPOLLYIOTb PYTUHHI 3aBAaHHSA Ta 003BOJIAIOTb
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noaam 3abyTuy Npo geski goMallHi 060B'a3ku. byab-Aka 6y AiBNa CKNafa€TbCs 3 Pi3HUX
nigcmncTeM, Wo BigNoOBiAaloTh 3a BUKOHAHHS Pi3HOMAHITHMX 3aBAaHb. 3 4acoM Ui TeXHONOTIi
€BOJIIOLIOHYIOTb, i aBTOMaTU30BaHi CUCTEMN NOYNHAIOTL iIHTErpyBaTUCS Y BCi

&4 Lintnposarus: 0,01% id: 10
«eKocnmcremMmm»

OOMYy. 3aBOSKWN LbOMY NIIOANHI Binblue He 4OBOANTLCS BUKOHYBATW BCi poboTK, sKi paHiwe
BUMaraam pyyHoi npaui.

| » | LnTuposaHusa: 0,01% id: 11
«PO3yMHUN AiMm>»

- LIe KOMMJIEKCHa cncTeMa, B SKi ynpaBaiHHS BCiMa NPUCTPOAMU Ta NpuiagaMn 34iNCHIOETLCS
aBTOMaTM4HO abo 3a AonomMorot cMapT@oHa, HoyTOyKa 4u iHworo npuctpoto. Came NOHATTSA
& LinTnposarus: 0,01% id: 12
« »

byno cchopmynboBaHe We B 1970-x pokax y BawMHIrToHCbKOMY YHiBepCUTETI 5K

| » | LintnposaHus: 0,07% id: 13
«bynisns, Wo 3abesnevyye NpoayKTUBHE Ta ehpeKTUBHE BUKOPUCTAHHA poboyoro npocTtopy»
[20]

. MpuHUMN uiei cnctemun nepepnbayae abcoNtOTHO HOBUI MigXig A0 opraHizauii
XNTTE3abe3neyeHHs, AKUIA 3a 4ONOMOrol KOMMJIEKCY MporpamMHo-anapaTHUX 3acobiB 3Ha4yHO
NiaBULLY€E eheKTUBHICTb pobOTY Ta HaAZINHICTb yNpaBiHHA BCiMa cMCTeMaMun Ta BUKOHaBYUMMN
npuctposamn éyaisni. Ha pucyHkKy 1.1 HMXXKYe NOKa3aHOo NpuKaag Takoi CucTeMn. YnpaBiHHSA
nigcncTemMamm B LbOMY BUMNAAKY 34iNCHIOETLCS Yepe3 MOBiNbHU 00OaTOK 3 BUKOPUCTAHHAM
iHTepHeT-3'€AHaHHA. 3MH. Apk. Ne nokyM. Mignuc OaTta Apk. 7 ITC.4KI.0124.03-M3 HA3BA
OOKYMEHTY HA3BA OOKYMEHTY Puc. 1.1. Mpuknap cnctemmn

u LUunTtnposaHus: 0,02% id: 14
«Po3yMHuN aim» [1]

BapTo po3yMmiTu, WO OKpeEMi cnctemmn y

n LunTtnposaHus: 0,01% id: 15
«PO3YMHOMY O0OMi»

MOXYTb MpauoBaTK SK CMifiIbHO, TaK i HE3a1€)XKHO OfHa Bif 04HOI, BAKOHYOYN CBOI 3aBAAHHA.
Mpuknagom Takoi CUCTEMU € AOMaALLHIN akBapiyM, ynpaBiiHHA AKUM 34iNCHIOETLCS Yepes
MOGinbHUIN godaTok. Llen npucTpin NnoeaHye aBToOMaTK3aLUilo Ta iIHHOBALUINHI TeXHONOTIl, Wo
0O03BOJISE BNACHUKY NiATPUMYBaTW ONTUMasbHi yMOBM Ana dnopu i hayHn akBapiyMma,
KOHTPOJIIOBaTK Ta KEpyBaTU Pi3HUMUN NigcucTeMaMun akBapiyma 3 MiHiManbHUMW 3yCUINSAMN,

OCKiNlbKU -MPUCTPIA NPU3HAYEeHUIA AN NOSIErUEeHHS XNTTHA BAacHMKa. 1.2. OCHOBHI pyHKLUT
B LnTtnposaHus: 0,01% id: 16
«PO3yMHOro»

akBapiyMy Y Hall 4ac foamn WBMAKO afanTyoTbCA A0 HOBUX BUHAX0A4iB, i CoXuBadi Bce binblue
BMMaralTb PO3p0OKUN KpaLLmMX, LWUBNOAKOLINHUX, MOBITbHUX TEXHOJIONIN, AKi pobnsaTh XNTTS
3PYYHIWKM | Bal0Tb MOXK/MBICTb He ByTn obMeXxeHnMn goMallHiMK KiornoTamu abo BiACTaHHIO.
B enoxy nporpecyymnx TeXHONOrin BUpOobHNKK BCe Binblue nparHyTb YHUKHYTW NPOBOAIB i
rnepenTn Ha 6e3QpoTOBY Nepedavyy AaHUX. TOMY B MOEMY NPOEKTI BUKOPUCTOBYETbLCS
6e3npoToBa Nepefaya faHUX 3a gonomoroto Wi-Fi poyTepa. 3aBASKM NPOrpaMHOMY
3abe3neyvyeHH0 Ha CMapTQOHI BlAaCHUK MOXKe KepyBaTu (YHKLIIOHAI0M akBapiyMa Ta 3MiHOBaTU
MOro HanawTyBaHHSA 3 ByAb-AKOT TOYKU CBITY. 3MH. Apk. Ne nokyM. Mignuc JaTta Apk. 8
ITC.4KI1.0124.03-N3 HA3SBA JOKYMEHTY HA3BA NJOKYMEHTY Mpwn po3pobui 30HanbHOI cucteMu
IACY (iHTepaKTMBHOI aBTOMaTU4YHOI CUCTEMU

n LunTtnposaHus: 0,01% id: 17
«PO3YMHUI 6y ANHOK>

) ANS aKBapiyMiB Ba>k/INBO BPaxoByBaTW creundiky Lboro npoctopy. AKBapiyM - Le npo3opa
€MHICTb, MPU3HayYeHa g NoCTINHOro YTpMMaHHA BOAHUX opraHi3mie. Puc. 1.2. CyyacHunn
akBapiyM 3a3BuYal Nif akBapiyMOM Ma€ETbCs Ha yBa3i JOMalUHIiN (KIMHAaTHUI) akBapiyM Ons
yTpyMaHHA pMbOK y AOMaLUHIX yMOBaX. Yepes TexHiYHi 0bMeXeHHS MaKCUManbHUi o0b6Ccar Takoro
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aKBapiyMa 3a3BMYal He NepeBuLLYyE oaHOro KybiyHoro metpa. My6niyHi akBapiymu, ki
MPM3HaYvYeHi oaa geMoHCcTpauii BogHOoI diopy Ta hayHu raagadyam i iCHyl0Tb Y CKNafi 300Mapkis
abo Ak oKpeMi BUAOBMULLHO-MPOCBITHULLKI 3aKnaan, MoxXXyTb focarat 06'emy 7500 Ky6ivHUX
MeTpiB. B akBapiymMi MoO)XHa yTpUMyBaTUN NPaKTUYHO By Ab-IKUX BOAHUX MELIKaHLiB: MOPCbKUX i
NPiCHOBOAHUX pUB, POCANHU, pakonoAibHMX, MOMIOCKIB, 3eMHOBOAHUX, PENTUAIA Ta Kopaau. 3MH.
Apk. Ne gokyM. Mignnc OJata Apk. 9 ITC.4KI1.0124.03-MNM3 HA3BA JOKYMEHTY HA3BA JOKYMEHTY
Ona nigTpuMkuy 6ionoriyHoi piBHOBarm B akBapiymMi BUKOPUCTOBYIOTbLCA Pi3HOMaHITHI MpUCTpOI:
aepaTopu, MexaHiyHi Ta B6ionorivyHi hinbTpu, TEpMOperynaTopun Ta iHwWi. Po3Mipn akBapiyMis
MO>XYTb KOJIMBATUCA Bif OQHOI0 A0 KiJIbKOX TUCAY NiTpiB. Bumorn oo po3mipis akBapiymis
Pi3HATBLCA 3a/1eXKHO Bi BUAY MELUKaHLIiB. Xo4a YiTKMX MiHiMasflbHUX PO3MIipiB He iCHYE, € NEeBHi
pekoMeHpauii. Hanpuknag, ana pub, Wo WBMAKO MJaBaloThb i B NPUPOAI MELLKaloTb Y pidKax 3i
LUBNOKOI Tedvieto, NOTPibHi Benuki akBapiymun - npnbnmnisHo B 10 pa3iB 6inblie iXHbOI JOBXUHMN.
CkaTn noTpebyloTb akBapiyMiB 3 BENMKOIO MJIOLWLEID AHA, @ AN iHWNX pub Ba)KJIMBOKO MOXXe ByTun
rnnbunHa akBapiyma. [esiki pnbun, Sk-0T MiBHUKWU, Ay>Ke HEBUBArINBI i MOXKYTb XXUTU B EMHOCTSX
Big 0,5 niTpa. AKkBapiymMn nodinsoTbca Ha: bioTonHi akBapiymu: BioTBOPIOIOTE NPUPOAHUIA
6ioTon, Takun AK CTOA4e 03epo, 60/10TO, NOBiSIbHA pivYKa 41 03epo. B HMX NiabupatoTb BUAN
pPOCAVH i pub, SKi NPUPOOHO CMiBICHYIOTb, @ TAaKOXX MakKCMMaJsibHO BiATBOPIOOTbL MapamMeTpu
HaBKOJINLLUHBOIO CepenoBuLLA: CKNah BOAK, FPYHTY, OCBITNIEHHA Ta TeMnepaTypa. Puc. 1.3.
AkBapiym 6ioTon MNceBOoMOpChbKi akBapiymMun: 3a3BnUYail HE MICTATb POCJINH | 0OpPMAEHI
KaMiHHAM, CXOXXNM Ha Kopasn. Boaa Ma€e BUCOKY XOPCTKICTb - A0 20°. 1N OCBiT/NIeHHS
BUKOPUCTOBYIOTb JIaMMK 3 XOJI0OHUM CUHIM BiATIHKOM. Y TakKMX akBapiyMax 4acTo MelKalTb
unxnign appmkaHcbknx o3ep. 3MH. Apk. Ne gokym. Mignuc OaTta Apk. 10 ITC.4KI1.0124.03-M3
HA3BA OOKYMEHTY HA3BA OOKYMEHTY Puc. 1.4. AkBapiyMm y cTuni NMcespomope NonnaHAChKI
akBapiyMmun: OCHOBHa yBara npuainseTbca pocamHam. B Hux abo 30BciMm Hemae pub, abo ix ayxe
Mano. 115 OCBiT/IEHHS BUKOPUCTOBYIOTLCA CNeliajibHi 1aMnn 3 NiABULLLEHOIO CBIT/IOBIAAAYED Ta
0COBIMBUMU CMEKTPANbLHUMN XapaKTepPUCTUKaMKn. HYepes rycty nocagky pocamH
BUKOPUCTOBYIOTbCSA KOMMAEKCHI AobpuBa Ta cuctemmn 3baradeHHs sogm CO2. Puc. 1.5.
FonnaHacbkn akBapiym MopcbKi akBapiymn: CKNagHilwi B yTpMMaHHi MOPIBHAHO 3
MpiCHOBOAHMMW. 3aMiHYy BOAW 34INCHIOIOTb HE TaK YacTO Yepe3 BUCOKi BUTPATK Ha MOPCbLKY Cillb.
[ns pereHepauii BOAN BUKOPUCTOBYIOTb CKNaaHe obnagHaHHA. BOHU MaloTb CUJIbHY Teuiio,
binkosi BigaintoBayi (pnoTaTtopu, CKiMmMepun) Ta CUbHI MOMNM ANA iMiTauil MOPCbKOI Teuil.
MopcbKi akBapiymun 6yBaloTb pudoBUMM Ta pUbHUMIN, NprU4oMy prUdoBi BUMaratoTb CKAaAHILLIOro
obnagHaHHA 4NSA YTPMMaHHA MOPCbKUX Be3xpebeTHux. 3MH. Apk. Ne nokyM. Mignuc JaTta Apk.
11 ITC.4KI1.0124.03-MNM3 HA3BA JOKYMEHTY HA3BA OOKYMEHTY Puc. 1.6. MopCbKuin akBapiym
IHTerpauis iHXxeHepHUX PyHKUIN y npocTopi. OCHOBHOK 0COBMBICTIO CUCTEMU

n LnTnposaHus: 0,01% id: 18
"po3yMHoro 6y anHky"

€ KOM(YOPT, HEMOBTOPHE 3a40BOJIEHHS Bif, CLLeHapiiB CBiTNa Ta 3BYKY, @ TaKOXX 3PYYHICTb B
ynpahiHHi. CymapHe ynpaB/liHHA BCiMa QYyHKLUIiAMMN

[ 7] LntnposaHus: 0,01% id: 19
"po3yMHOro 6yanHKy"

(ocBiTNEHHAM, KliMATOM, aydio- Ta BigeoHanawTyBaHHAMW) B aBTOMaTUYHOMY Ta
iIHTEPaAKTMBHOMY peXxmmMax pobuTb MOro 3py4yHmm i 6esnevyHmnm, CTBOPIOIOYN 000AaTKOBUNA
eMoUuinHni KoMopT. IHTerpauis npocTopy 3 3arajibHol cncTemoto byanHky. Bci enemeHTH
cucTemm

[ %] LinTuposaHusa: 0,01% id: 20
"po3yMHoro 6y anHky"

HEeNoOMITHO BNUCYIOTLCA B AN3alH akBapiyMa, MOKpaLLy4n NOro, Hafato4dm Cy4acHUM BUr NS4 Ta
pobnsym NpocTip XKUBUM i 3MiIHHMM BiAMNOBIAHO 00 BalUOro HacCTPO i NOTpeb BaLLMX BUXOBAHLLIB.
ALpPOM Kepy4oi cncteMm

[ %] LinTuposanHusa: 0,01% id: 21
"po3yMHoro by anHky"

€ iHopMaLinHMn Kabenb, SKNN 3'€QHYE Kepyodi Ta KepoBaHi NpucTpoi. Onuii po3yMHOro
OyaunHKYy. YnpassiHHSA OCBITNEHHSM B akBapiyMi 3a 4ONOMOroto 6yab-aKoro 3py4Horo npucTpoto

(HacTiHHOro BMMKMKa4a, CEHCOPHOI NaHesi, KoMM'toTepa 4YuM NyabTa AUCTAHLINHOIO KepyBaHHS)
NO03BOJISIE PEryNoBaTU ACKPABICTb | IHTEHCUMBHICTb CBiT/1a BiAMOBIAHO A0 NoTpeb pi3HUX BUAiB
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pnb. 3aBOSAKN CUCTEMI
u LntnposaHus: 0,01% id: 22
"po3yMHOro 6yanHky"

MO>XJIMBO NigK04YaTN NigBOoAHE Ta HaABOAHE MiACBiYyBaHHSA | peryatoBaTu ACKpPaBiCTb
OCBiTNIeHHSA. CucTeMa 3abe3neynTb ifeaslbHUN piBEHb OCBITIEHHA AN8 akBapiyMa. 3MH. Apk.
nokym. NMignuc OaTta Apk. 12 ITC.4KI.0124.03-MN3 HA3BA JOKYMEHTY HA3BA JOKYMEHTY
3pyYHe perysitoBaHHSA KNiMaTU4YHOIro pexxnmy, HeobxigHOro ANa MeLWKaHLUiB akBapiyMa, MOXKHa
30iNCHIOBATM 3@ AOMOMOro Komn’'totepa abo ANCTaHUINHOIO KepyBaHHSA (BMUKAHHSA HarpiBy 4u
oxonog)xeHHs no TenedoHy, CMC abo 4yepe3 IHTepHeT).

& Uutuposarus: 0,01% id: 23
"Po3ymMHun gim"
TaKO>XX [03BOJISIE KOHTPOJIIOBATMN TEMNEPATYpPy B akBapiyMi Ta ynpaBasaTu KJiiMaToM 3
LLleHTpasIbHOI CEHCOPHOI NaHeni. MpakTNYHO By Ab-AKNI eNeKTPUYHUIA NPUBIL MOXKE KepyBaTUCS
yepe3 HaCTiHHI NaHesi, CEHCOPHi eKpaHW, 6e3apP0oToBI MYNbTU, @ TAKOXX AUCTAHLUINHO. DYHKLUISA

y
[ 7 | LintuposaHus: 0,01% id: 24

"po3yMHOMY OOMi"

(KOHTPONb BUTOKIB BOAMW, MOXKEXHUN KOHTPOJIb, MOHITOPUHI CTaHY iHXeHepHOro obnagHaHHS)
NO3BOJISIE BiACTE)XYBATWN CTaH AAaTUYMKIB 3 CEHCOPHMX NaHesnen abo komn'toTepa. Y pasi
HeobXiAHOCTi aBTOMaTUYHO BUKJIMKAETLCA (haxiBelb cyxbu ekcnayaTauii Ta NpoBOAATLCSA
3axoau ons 3abesneyeHHs 6e3nekun. MNapameTpu Boan 6yayTe aBTOMATUYHO pPerynioBaTnCA
CUCTEMOIO

n LunTtnposaHus: 0,01% id: 25
"po3yMHOro 6y anHky".

Lle BKJ1IOYAE XKOPCTKICTb BOAK, NiIATPUMAHHSA HeOBXiAHOro piBHA Ta iHWKWX NapaMeTpiB.
YnpassiHHA MPUCTPOAMN.

u LntnposaHus: 0,01% id: 26
"Po3yMHun 6yanHok"

JNIErKOo yrnpaBJIA€ETbCA 3a OMOMOIrOK KOJIbOPOBOIr0 CEHCOPHOIr0 eKpaHy Ha CTiHi, BUMMKaYiB ,

, , NepPeHOCHOro nNysbTa, eKpaHa Tenesizopa abo 3 npuctpois HTC. BigcyTHICTb
npoBoAaiB, WO 0cobMBO BaXK/IMBO A5 akBapiyMHOro obnagHaHHs, 3abe3neyvyyeTbCcs 3aBOSKN
6e3gpoToBin Mmepexi. CueHapii ynpaBiHHA npucTposmMn. MobinbHa dopma Ans CTBOPEHHS
cueHapiiB aBTOMaTUYHOIro Ta iHTEPAaKTUBHOIO YrpaBJliHHA CUCTEMOLO

u LintmnposaHus: 0,01% id: 27
"po3yMHoOro 6yanHky"

3 pogaTkoBmMuM 6a3oBUMK BapiaHTaMu. CueHapii Nerko BCTaHOBAIOTLCSA, 3MIHIOIOTHCS |
Bi3yasli3yloTbCS Ha eKpaHax cuctemm obnagHaHHS - . Lle Mo>XnunBicTb NOEAHAHHSA
CBiTNa i 3BYKY ANA CTBOPEHHA NEBHOI aTMOCHepPn Ta 3MiHU AN3alHY B NPUMILLLEHHI 3 aKBapiyMoOM.
3MH. Apk. e gokyMm. Mignuc JaTta Apk. 13 ITC.4KI1.0124.03-MN3 HA3BA JOKYMEHTY HA3BA
OOKYMEHTY IHwe obnagHaHHA. Cnucrtema

u LnTtnposaHus: 0,01% id: 28
"po3yMHoro 6y anHky"

MOXXe ByTn AoNoBHEHa HeOBXiAHMMMK ANa akBapiyMa hyHKLiAMU: YApaBAiHHA CEHCOPHUM
CaHTexHiYHMM obnagHaHHAM; KOHTPOJb pPiBHA BOAW B aKBapiyMi; BigcTexeHHA TepMiHy cnyxbu
BOASHUX (PinbTpiB; KOHTPOb PiBHA peareHTiB 419 cCaMOoYunLLeHHS; JIokanilauia npoTikaHb.
AKBapiyM - Le BiKHO B NpUPOAY, IKe BiATBOPIOE B MiHiaTIOpi CBIT TULLI i CNOKOK. 3aBAAKMN
3pOCTaloYin KiIbKOCTi NtobuTenis akBapiyMiCTUKN, BiH epeKTUBHO AornoMarae€ 3HiMaTun cTpec
MICbKOIO XXUTTA. 3aneXHo Bif Bawmnx 6axkaHb, CMakiB i hiHAHCOBNX MOXJIMBOCTEN, MOXKHa
CTBOPUTU EKOCUCTEMM PI3HUX TUMIB Yy HEBESIMKOMY 06'eMI: AiNsHKY KOpasioBoro pudy, rycto
3apocauni 3eneHnn KyTo4oK AMa3oHii Ta 6baraTo iHworo. HenmoBipHO NpuBabnnsni,
haHTACTUYHWUI CBIT, B SKOMY Ha BaLUNX O4aX XXMBYTb i PO3MHOXYIOTbCA ANBOBUXKHI iCTOTH,
rMpMHece BaM HernepeBeplueHe 3aa0B0oJsieHHSA. CTBOPEHHS CKNadHMX CLUEHapiiB OCBIT/IEHHSA Ans
BALLUOro akBapiyMa, a TakoXX MOro aBTOMaTUYHE OYULLLEHHS - Lie HenpocTe 3aBAaHHA. CuctemMa
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BisbMe Ha cebe ui TypboTu, BK/OYaOUYM aBTOMaTUYHE rogyBaHHSA BallMX MOPCbKUX MELUKaHLIB,
o6 BM He xBUAOBaNNCA Npo ix gornsaa. KoxkeH akBapiyM YHiKaslbHUA 5K MaJieHbKa eKocucTema,
i npobnema 36epexxeHHA Ta NiaTPUMKK BanaHCy cTa€ 0CcobAMBO aKTyaibHOK ANS NO4EeN, AKi
4aCTo NOAOPOXYOTb, 6araTo npauttoTb abo byBatloTh y BigpaaxeHHsaX. LLLob 3abe3neunTn
MOBHOUIHHY XXUTTEAIANbHICTL pnb 6e3 NocTinHOro BTpy4YaHHS, HeobxigHi BiCiM OCHOBHUX
hyHKUIN

[ 7] UutuposaHusa: 0,01% id: 30
“po3ymHoro"

akBapiyMmy. Po3rasHeMo Ui pyHKLUiT geTanbHiwe. [ns po3BUTKY, POSMHOXEHHS Ta NigTpUMaHHSA
sickpaBoro 3abapsiieHHs pnb HeobxiaHe perynspHe i MOBHOLHHE XapyyBaHHSA. Y HawoMmy
aKBapiyMi BCTaHOBJIEHO MJIaCTUKOBY rofiBHULLIO 3 20 KOHTenHepaMun ans ixi. FlogiBHMLSA
nigkalyYeHa 0O roAMHHNKA peasibHOro Yacy, i 3aBAsKN TanMepy KOXKEH KOHTEeNHep
BiAKPMBAETLCA Y BU3HAYEHUI Yac, 3abe3neyvytoym pmnb xeto. HMXHS KpULLKa KOHTenHepa
LWiNbHO NMPUAArae Ao CTiHOK, WO A03BOJISIE 3a/INTW BOAY Ta MOKAACTU XXMUBU KOpM, 3anobiratoym
MOro rncyBaHHIO 3 YacoM. 3MH. Apk. Ne gokym. Miannc OaTta Apk. 14 ITC.4KI.0124.03-MN3 HA3BA
OOKYMEHTY HA3BA OOKYMEHTY He meHLW BaknnBa pyHKLISA - 3abe3neyeHHs nofadi KUCHIO,
OCKIi/IbKN HM3bKa KOHLIEHTPALifa KUCHIO Yy BOAI MOXe CMPUYNHUTK 3armnbens i MelwkaHuiB. MNMpoTe
MOCTiNHE NOCTa4YaHHSA KNCHIO He € HeobXxigHUM. s LbOro KOMNpecop NiAKAIYEHNN 40
FOAVHHMKA peanbHOro 4acy, SKUn BMUKAE Ta BUMUKAE NMpunag. BnacHMK MOXXxe KOHTPOOBaTuU
Ta BCTAHOBJIIOBATW YacC nogadi KUCHIO 3a AONOMOrol cMmapTdoHa. BogopocTi BupobnsioTb
KWCEeHb BHOYI, @ BAEHb NOro NOranMHaoTb, TOMY CUCTEMA aBTOMAaTUYHO BUMUKAE KOMMNPECOop Ha
Hi4. HagMipHe KncHeBe HaCU4YeHHS y cepeoBULLL MOXKe NMPU3BECTU A0 Pi3HMX 3aXBOPIOBaHb Y
MeLUKaHLiB akBapiyMy. lNepeBaroto peryatoBaHHSA Nofadvi KUCHIO € TaKOXX EKOHOMIs
enekTpoeHepril. [pn HaneXXHoOMy OCBIT/IeHHI, NiABOOHWUA CBIT CTa€ 3araikoBmM Ta
npmBabnanemnMm. BueHi 3 BpuTaHCbKOro HayKoBOIr0 MOPCbLKOIro akBapiyMy B lMaimyTi gocnignnm
i3nYHNI Ta NCUXOSOriYHNIA BNAMB CNOCTEpPEeXeHHSs 3a pubamun. BoHn BuaBmuan, Lo
CNOCTEePEXXEHHS 3a pnbaMm CNPUAE 3HNXKEHHIO KPOB'SHOIO TUCKY | CEPLLEBOr0 PUTMY,
NOKpaLLEHHIO HAaCTPOIO Ta 3MeHLUEeHHIo aenpecii. MNpn LbOMy OCBIT/IEHHA Bifirpae KA4Y0BY poJib.
[Bi namnn fEeHHOoro cBiTNa 3'€gHaHi 3 rOOMHHUKOM peasibHOro 4acy, SKUn peryJstoe IX BMUKaAHHA
Ta BUMMKaAHHS 3a OOMNOMOrol Tanmepa. YCi eK30TMYHI akBapiyMHi pnbun npuctocyBanncsa oo
NOCTINHOI TPONIYHOI TEMNEpPaTYpPU HAaBKOJIULLHBLOIO CepenoBumLLLa, TOMY 3MiHa TeMnepaTypu BOAK
B aKBapiyMi MO)Ke Npun3BeCTM A0 3aXBOPIOBaHb i HaBiTb 3arnbeni. na 3abesnevyeHHs HeobxiaHoOI
TeMmnepaTypu 415 LUUX BUAIB pub BUKOPUCTOBYETLCA AaTHMK TeMNepaTypu 3 nigirpisayvem.
BnacHuK BCTaHOBJIOE NMOTPIOHI MapaMeTpu, a AaTHYUK BUMIPIOE TEMNEpaTypy BOAW, aKTUBYIOUMN
migirpisad y pa3i HeobxigHOCTI. Y akBapiyMi 4acTo 3yCcTpivyaloTbCs pi3Hi Buan pub, neski 3 aKmx
nnaBaloTb Ha NOBEPXHI, a iHLWI NPUXOBYIOTLCA B CKenax abo 3apmBaloTbCa B NicoK. KoxkeH BUA
3BMK 00 CBOrO YacCy XapyyBaHHS, TOMYy HaM HeObXifHO CTBOPUTUN YMOBHUI pedsiekc abo 3BMYKY,
w06 BCi pubu Npunmann Ky B OAUH | TON e 4ac. 3a3BMYan rocnofapi akBapiymis
BUKOPUCTOBYIOTb MOCTYKYBaHHSA MO CKAy, Wob BUKAMKaTn pnb 0o xapvyBaHHA. M Moxxemo
BiATBOPUTU LLEN YMOBHUIN pedieKC 3a A0MNOMOIrol0 MexXxaHi3My, KU iMITyE NOCTYKYBaHHSA NO
ckny i 3any4vae rnmbokoBoaHUX pmb abo TUX, LWLO XUBYTb Y CKeNAX, A0 NPUAOMY iKi. 3MH. ApK.
nokym. NMignuc Jata Apk. 15 ITC.4KI.0124.03-N3 HA3SBA OOKYMEHTY HA3BA OOKYMEHTY Bcsaka
cuctema notpebye BizyasibHOro KOHTPOJIO, TOMY OAHUM 3 KJIIOYOBUX 3axoAiB 6e3nekn €
BCTaHOBJIEHHA KaMepn. Ko BNaCHUK BiACYTHIN BOOMA, BiH MOXXe MOCTINHO HAaCO04XKYyBaTUCA
CMOCTEPEXXEHHSAM 3a XXUTTAM CBOIX NiAOMNIYHMX, HACTPOKBATU CBiN PI3UYHUI Ta EMOLINHNIN CTaH,
HaCONOOKYIOHNCh eCTETUKOI. Halla KaMepa 34aTHa oxonuTun Becb 06'eM akBapiyMmy; 3a
OOMOMOrol peryoBaHHA AXONCTUKA Ha CMapT(OHI BJACHMK MOXXe pyxaTun Kamepy y
NOTPIOHUN oMY KyT. KpiM 3BM4aNHOIr0o CMOCTEePEXXEHHS 3a MeLlKaHLUSAMU akBapiymMy, BaxJIMBO
30iNCHI0BaTK ornag pub 0ns BUABIEHHSA NepLUMX 03HAK 3aXBOPKOBaHHSA. byab-gKa 3akpuTa
eKocucTeMa He MoXKe 3anuwaTncs ctabisibHOW, OCKiIbKM NOCTIMHO HAKOMUYYIOTbCSA NPOAYKTH
XMUTTERIANBHOCTI, WO NPU3BOANTL A0 36iSbLLUEHHS KUC/TIOTHOCTI. PiBEHb KUC/IOTHOCTI
BU3HAYAETbCA KiNIbKICTIO KaTiOHIB BOAHIO | aHiIOHIB rigpokcmnay y sogi. o6 3HM3UTN KNCNOTHICTb,
MO>XKHa 34iMCHIOBAaTK NOCTINHY aepauito Linonoboso, a 4ns il NigBULWEHHA — BHECTU KasbLin.
ONa KOHTPOIO PiBHA KNCNOTHOCTI BUKOPUCTOBYETHLCA pH-MeTp. MNigBnueHa KUCIOTHICTb MOXKe
Npu3BeCcTN 0 3aXBOPIOBaHb, HaNpuKag, BiglwapyBaHHA IYCKN. Y pasi BUABNEHHSA NiABULLEHHS
KWUCJIOTHOCTI 3a A0MNOMOroto BigeocnocTtepeXeHHA abo AaTymKa, CTBOPEHO CrevuianbHui
KOHTEWHep 3 ABOMa BiAcikaMu. Y nepLlinn BiACiK OAAETLCA PO3YMH METUJIEHOBOI 3€/1eHi, a Y
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OPYrin — KOHLUEHTpaT KasnbLito. [pn BUABIEHHI 3aXBOPOBaHb Yepe3 KaMepy, BJIaCHUK 3a
JOorMoMorow cMapTdoHa BigKPMBA€E 403aTOpP Yy MepLUOMY KOHTEWHepI, i moTpibHa KinbKicTb
Kpanenb NoTpanase y akBapiyM. AKL0 3adikcoBaHO NigBULLEHHS DH, TO BUKOHYETbLCS Ta XX CamMa
onepauis, ane 3 gpyrum KoHTenHepoM. 1.3. Ornsag icHyto4Yux piweHb 3MH. ApK. Ne gokymMm. Mignuc
HaTta Apk. 16 ITC.4KI1.0124.03-M3 HA3BA OJOKYMEHTY HA3BA OOKYMEHTY [Oornsapg 3a
akKBapiyMaMy BUMara€e 3Ha4YHNX 3yCusib. KOXKHOro pa3y, KoJn HeobxiaHO NOYNCTUTU aKBapiyMm
abo HaroaoyBaTu pmbok, NoTpibHO BMKOHaTK 6e3niv gin. CnovyaTky Tpeba BUMKHYTU HacCoC,
norogyBaTn pubokK Bpy4YHY, a Yepes roanHy 3HOBY BBIMKHYTMK HacocC. Y TpaAuuinHNX cucTeMax
BCi MPUCTPOI, Taki K CBITUNbHUK, 0BirpiBay, inbTp TOLLO, KEPYIOTLCSA BPYYHY 3a AOMOMOrOH0
eNeKTPUYHUX nepemMmkadis. a8 uboro AlOANHI 4LOBOOUTLCA MiAXOANTW A0 akBapiyMma i
CaMOCTINHO BMUKaTWN abo BUMUKaTn NpucTtpoi. Pubok HeobxigHO rogyBaTu WOOHS, WO BUMarae
Bi[ BlaCHMKa pPeryasapHo NiaxoanTn A0 akBapiyMa A5 iX rogyBaHHS, YCKaaHIOYM gornsg 3a
akBapiyMoM. Konun BflaCHUK He BAOMa, BiH HE MOXXe O0ornsgaTn 3a CUCTEMOLO | rogyBaTu pmbok.
Y Taknx cuTyauiax Ha AOMOMOry nNpuxoanTb

n LvTtuposaHus: 0,01% id: 31
«PO3yMHUIN aKkBapiym».

Llenn NnpoekT € 6inbll eheKTUBHUM Ta KOPUCHUM, HiXK TPagULUiNHI cucTemMun, nowmpeHi B nobyTi.
BiH opieHTOBaHMI Ha N Aen, aKi Xo4yTb TpuMaTu pub y AoMallHiX ymoBax abo B odici, ane He
MalTb Ha Le Yacy abo He xo4yTb MPOCUTU 3HanoMux abo cyciaiB gornagaTu 3a pubkamu nig Yac
TXHbOT BiACYTHOCTI. TaKi MPOEKTM € aBTOMAaTU30BaHMMM CUCTEMaMIN JOrna4y 3a pubamu, ki
3aMiHIOTb PYYHUI OOrNa4 aBTOMaTU30BaHUMM PYHKLiSMN. Pi3Hi Bennki KomnaHwii, wo
creuianidytoTbCs Ha BUPOOHMLTBI Frag)KeTiB, TaK0XX CTBOPIOOTb PO3YMHI akBapiyMu i 4oCAratoTb
ycnixiB y ix npoAakax. B YKpaiHi po3yMHi cuctemn ans oMy nuue noYnHatoTb HabupaTtu
MONYNAPHICTb | MOKW LLLO He € LWMPOKO po3nosciodxeHnmn. OgHak y CrnonydeHnx LWTaTax,
AnoHil, Kutal Ta iHWKNX BEANKKUX KpaTHaxX Nloan BXe He YABNAITb XUTTHA 6e3 aBToMaTU30BaHmX
cucTeMm y cBoix byanHkax. BoHn 3Bmknm fo Toro, wo 6inblwicte npouecis BigbyBaloTbCA
aBTOMaTUYHO. TOMY HaBiTb TakKi MPUCTPOI, AK PO3YMHi OMaLLUHIi aKBapiyMun, KOPUCTYIOTbCSA
BEJ/INKUM MOMNUTOM. BinbLUiCTh PO3YMHUX aKBapiyMiB KEPYIOTbCA | MOHITOPATLCS 32 JOMNOMOIOK0
MobinbHOro nogaTtka. Po3yMHUIn akBapiym 3MH. Apk. \o gokyM. Mignuc OaTta Apk. 17
ITC.4KI1.0124.03-N3 HA3BA JOKYMEHTY HA3BA OOKYMEHTY € iIHHOBaLiNHUM
PO3YMHUM MPUCTPOEM, AKNIN HAJAE YHIKasIbHY MOXJIMBICTb HAaCON0AXKYBATUCSA MPUPOLOI0 NMPAMO
y BlacHoMy gomi. lNMpeacTtaBneHnn Ha naaTopMi , Ler NpucTpin oTpumaB NiATPUMKY
cninbHoTU. OCHOBHa iAes PO3YMHOIro akBapiyMy Bifi LbOro BUPOOHMKA NONSArae B CTBOPEHHI
MaJIEHbKOI EKOCUCTEMIN Y BUIAS4i MPO30pPOro akBapiyma, SKNM MOXXHa PO3MICTUTU Ha BiKHi.
Mpo30opicTb 0O3BONAE KOPUCTYBAYaM CrocTepiraT 3a XUTTAM akBapiyMmy, Noro haopoto Ta
hayHolo, i HacoNoAXKYBaTUCA KPaCoo NPMpoan 3 MiHIManbHUMN 3ycunnaMm Ha gornag. OgHiero 3
rOJIOBHUX MepeBar € NOro aBTOHOMHICTb, fiKa 3abe3neyvyye nogayvy CBiTNa Ta
MOXXUBHUX PEYOBUH [0 akBapiyMy 6e3 HeobxiAHOCTI NiAKNIOYEHHS A0 eneKTpoMepexi. Lle
pobuTb NOro Ay»xe 3pyYHUM Yy BUKOPUCTAHHI i JO3BOIIE PO3MICTUTU HABITb Y BigAaneHNX MicLax
6e3 pocTtyny 00 enekTpuku. Kpim TOro, OCHAaLEeHNN IHTErpoBaHo QisbTpaLiNHOW
CUCTEMOIO, Ka NiATPUMYE YUCTOTY BOAN, @ TaKOXK CUCTEMOK KOHTPOJIIO MapaMeTpiB BOAWN, TaKUX
K TemnepaTypa i piBeHb KUCHIO. Lle 3abe3nevye 300poBe cepenosumule ans dpaopu i dayHm
aKBapiymy. Ma€ MOBiNbHUN 3aCTOCYHOK, AKUI A03BOJIIE KOPUCTYBa4YaM BigaoaneHo
KepyBaTu MPUCTPOEM Ta BiACTeXyBaTu MOro NnapamMeTpun. 3 NOro A4ONOMOro MOXXHa
HajlalToOBYBATN PEXUM OCBIT/IEHHS, OTPMMYBATU CMOBILLEHHS NMPo CTaH BOAMW Ta KepyBaTu
iHWKMK NapamMmeTpamu, 3abe3neyyoym oNTUMasbHI YMOBM ANA L€l MiHi-eKOoCMCTEMN. 3arasiom,

€ UiKaBUM MPUCTPOEM, KN 06'eQHY€E NMpMpoay, TEXHOOrII Ta 3pYyYHICTb B OAHOMY
NPoAYKTi. BiH 103BONSE HACONOAXKYBATUCA NPUPOAOI0 Y By Ab-GKNM Hac i B By Ab-AKOMY MicCLi, He
BMXoOsa4u 3 gomy. lNMpouec pinbTpauii Boan B akBapiyMi Ta 30BHILLUHIN BUra4 NpucTpoto
306parkeHi Ha pucyHkax 1.5 Ta 1.6 BignosigHo. 3MH. Apk. N gokyMm. Mignuc OaTa Apk. 18
ITC.4KI1.0124.03-N3 HA3BA JOKYMEHTY HA3BA OOKYMEHTY Puc. 1.6. MNMpouec ¢inbTpyBaHHA
BOAW Y [4] Pnc. 1.7. 30BHiLLHIN BUr184 pO3YMHOIr0 akBapiymy [4]
Po3yMHUIn akBapiyMm 3MH. Apk. e gokyM. Mignnc OaTta Apk. 19 ITC.4KI.0124.03-M3
HA3BA JOKYMEHTY HA3BA JOKYMEHTY AkBapiyMHUA KOMMJIEKT HajJa€ Bce
HeobxigHe Ans cTBOpeHHS NpmBabanBoro akBapiymy saomMa 4u B odpici. BurotosneHum
KOMMaHi€o , BIBOMOIO CBOIMWN BUCOKOAKICHUMU aKBapiyMHUMUW NpoaoyKTamMu, Len
KOMMJIEKT Ma€ CTUWIbHUIM Ta Cy4aCHUI Aun3anH. MNpo30opi CTiIHKKN Ta TeXHOJOoris -MiacBiYyBaHHS
3abe3nevyloTb SCKpaBe i piBHOMIpHE OCBIT/IEHHA aKBapiyMHOro cepeaoBumLla, NigKpeCo4n
MOro Kosbopu i AeTani. 30BHILLHIN BUrNA4 akBapiyMa Ta nNiacucTeMa ocBiTNeHHs 306paXkeHi Ha
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pucyHkax 1.8 i 1.9. KoMnnekT BKJII0OYAE He TiJIbKU CaM akBapiyM, ane n 4OAATKOBI KOMMNOHEHTH,
O NOoNerwyTb MOro yTpuMaHHSA Ta gornasaa. o HUX HanexuTb QifibTpauinHa cnctema 3
MeXaHi4YHMM Ta XiMiYHUM iNIbTPOM, Ka AornoMarae nigTpuMyBaTW YNCTOTY BoAU, 3abe3sneyyoun
HaNeXXHY LUMPKYNsaUilo Ta aepadito. TaKOXX OCHALLEHNI iIHTerpoBaHoto
CUCTEMOIO OCBITNEHHSA 3 -namnamu. Ls cnctema f03B0OJSISSE CTBOPIOBATU Pi3HOMAHITHI CBITNOBI
eeKTHn, BKOYaK4YM HalawTyBaHHSA SCKPaBOCTI Ta KOJIbOPOBOI TemMnepaTypu, WO NiaKpectoe
Kpacy pocauH i pubok. Kpim Toro, BoHa Mae BbyJoBaHNIM KOHTPOJIb MapaMeTpiB BOAW, WO Oa€
3MOry KOPUCTYBa4eBi BiACTEXYBaTX TeMNepaTypy Ta iHWI BaXKNMBi NOKa3HUKK, 3abe3neydyioymn
KOM@OPTHI YMOBW ANA XUTTHA POC/NH i pnb. KOMMAeKT Tako)X BK/OYAE HacaAKku 05 noaadi
BOAWN Ta CTBOPEHHS MOTOKY, LLO A0AAE ANHAMIYHOCTI Ta XXUBOCTI akBapiyMHOMY cepefoBULLY.
3aBAsKW iHTerpoBaHOMY AUCTAHUINHOMY KepyBaHHIO, MOXKHa 3PY4YHO YMPaBAATU OCBITNIEHHSAM i
HanawTyBaHHAMM inbTpauii Ha BigCTaHi. BiAPI3HAETLCSA KOMMAKTHICTIO Ta
e(heKTUBHICTIO BUKOPUCTAHHA NPOCTOpPY, WO pobuTb MOro ineanbHUM BUOOPOM SK NS
rnoYaTKiBUIB, TaK i OS5 4OCBiAYEHNX aKBaAPiyMiCTiB 3 06Me)XeHUM NpocTopoM. BiH npornoHye
3py4YHe Ta CTUJSbHe pilleHHs ANa CTBOPEeHHA nNpmMBabamMBoro akBapiymy 3 yciMma HeobxigHUMu
KOMMOHEeHTaMun. 3aranom, € HAaZINHUM i PYHKLIOHANIbHUM pilleHHAM ANS
CTBOPEHHSA NpuBabMBOro akBapiymHoro cepegosuula. BiH 3abe3nevyye 3py4qHiCTb B yTPUMaHHi i
CTBOPIOE NMpPeKpacHy aTMocdepy A1 CNOCTEPEXXEHHSA 3@ POC/IMHAMKN Ta pubkamu, goaaroyum
HOTKY MPUpPoOAN 00 XUTTH KOpUCTyBada. 3MH. ApK. Ne gokyM. MNignuc Oata Apk. 20
ITC.4KI1.0124.03-N3 HA3SBA JOKYMEHTY HA3BA OOKYMEHTY Puc. 1.8. 30BHilWHiK BUrnsag

PO3YMHOro akBapiymy [5] Puc. 1.9. Miacnctema MiaCBITKW pa3oM 3 NyJSibTOM
KepyBaHHSA [5] Po3yMHUIN akBapiym

Cepisn CKNAJA€ETbCA 3 MOBHOLHHMX PO3YMHUX aKBapiyMiB,
po3pobeHNX KOMMNAHIE . Lli akBapiymMun NoegHy0Tb efieraHTHNIA gu3anH,

hYHKULIOHaNbHICTb Ta iHHOBAUiMHI TexHoNorii, 3abe3nevyto4yn KoMpOopTHE Ta 3pyYHE YyTPUMaHHS
pnb Ta pocanH. 3MH. Apk. o gokyM. Miannc OaTta Apk. 21 ITC.4KI1.0124.03-N3 HA3BA
JOKYMEHTY HA3BA OOKYMEHTY OpHi€eto 3 ronoBHUX ocobnnBocTen € iX
MOAYJIbHA KOHCTPYKLif, WO A03BOJISIE BJIaCHUKaM HanallTOBYBAaTU akBapiyM BiAMOBIAHO A0 CBOIX
notpe6b. BOHM AOCTYMNHI y pi3HUX po3Mipax Ta dopMax, BKAOHAKYN KJACUYHI NPSIMOKYTHI Ta
naHopaMHi akBapiymu 3 (poHTaIbHUM NaHOpPaMHUM CKIoM. Ha pucyHkax 1.10 Ta 1.11 noka3aHo
KOMMAEKTaLilo Ta 30BHiWHIN BUrAag NnpoaykTy [6]. KoxxeH akBapiym ocHalleHnn
iIHTErpoBaHOK CUCTEMOIO KEPYBAHHS, siKka 003BOJISE KOHTPOJIIOBATM Pi3Hi aCNeKTu akBapiyma 3a
fonomoroto MobinbHoOro goaaTtka. Llen nofaToK Aa€ MOXKMBICTb Ha/lalLTOBYBaTW OCBIT/IEHHS,
TemnepaTypy, GinbTpauito, UMpKyNALIio BOAW Ta iHWI NapameTpu B 3py4HUin cnocib. Kpim toro,
BiH JO3BOJISE CTBOPIOBATU PO3KAaAM OCBIT/IEHHS, HANALWTOBYBATUN PEXUMN CUMYNALLIT COHAYHOI O
Ta MiCAYHOro CBiT/1a, @ TAKOXX OTPMMYBATU CMOBILLEHHA NPO Ba)KJIMBi 3MiHW B akBapiyMi.
AkBapiymu TaKoXX MaloTb BbygoBaHy cnctemy 6e3a4poToBOro 3'€qHaHHs, ska
[03BOJISIE NiAKNOYATY Pi3HI akcecyapu Ta A0AATKOBI MPUCTPOI ANA NOKPaLLEHHS
hbyHKUIOHaNbHOCTI akBapiyma. Cepeli TakKux NPUCTPOIB MOXXYTb BYTK aBTOMaTUYHI A03aTopw,
CUCTEMU MOHITOPUHIY NapaMeTpiB BOAU, CUCTEMWN aBTOMAaTUYHOrO AoAaBaHHA J06puB TOLLO.
3aranom, uen NpoayKT € pO3yMHMM aKBapiyMoOM, SKUN OO3BOJISE KOPUCTYBa4YaM JIErKO KepyBaTu
Ta HajlalWToOBYBaTK CcepenoBulle 3a AornoMoroto MobiibHOro gogaTtka, 3abe3snevyro4n
ONTUMaibHI YMOBWN 015 €KOCUCTEMUN aKBapiyMma. 3MH. Apk. o gokyM. MNignnc OaTa Apk. 22
ITC.4KI1.0124.03-MN3 HA3BA JOKYMEHTY HA3BA JOKYMEHTY Puc. 1.10. KomnnekTauis
[6] Puc. 1.11. 30BHiWHIN BUrnsag [6] CucTema KepyBaHHSA akBapiymoM
€ PO3YMHOI0 CUCTEMOIO KEPYBAHHSA aKBapiyMoM, sika MPOMNOHYE 3pyYHUA cnocib
yrnpaBiHHA Ta MOHITOPUHIY akBapiyMa 4yepe3 MobinbHUM gonaTtok. Lis cnctema po3pobneHa ons
CNpOLLEHHA aornaay 3a pubamm Ta po3LLINPEHHSA MOXIMBOCTEN akBapiyMHOI rany3si. 3MH. ApkK.
Aokym. NMignuc OJata Apk. 23 ITC.4KI1.0124.03-1N3 HA3BA OOKYMEHTY HA3BA JOKYMEHTY
OpHieto 3 pyHKLIN € MOHITOPUHI NapaMeTpiB akBapiyMa. 3aBAsakn BbyaoBaHNM ceHcopam,
MO>Ke BUMIipOBaTK TeMnepaTypy BOAMW, piBeHb pH, piBEHb aMiaKy Ta iHLUI Ba>k/IUBI
napameTpu Boau. Lli naHi Bimobpa>kaloTbCs B pEXXUMi peasibHOro 4acy y MobiflbHOMYy ooOaTKy,
[03BOJISII0YM KOPUCTYBaYy 34iINCHIOBATN KOHTPOJIb | MOHITOPUHI akBapiyMa 3 6yab-aKoro micus.
003BOJISIE aBTOMaTU3yBaTU AESKi Npouecu B akBapiyMi. KopucTyBay Moxe
HasaWToBYBaTW rpadikn OCBITNIEHHS, PEXUMU XUBNEHHSA Ta LMPKYNALii BOW, LLLO CTBOPIOE
KOMMOPTHI YMOBUM AN aKBapiyMy Ta MOro MelwKaHuiB. KpiMm Toro, NnpucTpin Hagcnnae
CMoBilLEeHHS Ha MOBINbLHUIN TenedoH NPOo Ba>kJIMBI 3MiHM B MapaMeTpax akBapiyma, Hanpuknag,
BUCOKY abo HN3bKY TeMnepaTypy, HeOO0CTaTHIN piBeHb BOAM YM HE3BMYAMHUN PiBEHb
KopucTyBay TakoXX Mo)Xe oTpuMaTKy nopagn Ta pekomMmeHdauii wono gornsay 3a pubamm ta
nNigTPMMaHHSA KOM(OPTHOrO CcepejoBuLLLA B aKBapiyMi. [03BOJISIE KOHTPOJIIOBATU



https://plagiarism-detector.com 11/29

OCBIT/IEHHS B akBapiyMi, HaNawWTOBYOYM NOro BiATIHOK Ta iIHTEHCUBHICTb. € TAKOX MOXXJIUBICTb
HaslawTyBaTW 3BYKOBi edheKkTu, Wwob CTBOPUTK pi3HOMaHITHY aTMocdepy B akBapiyMi. MpucTpin
MOXKe ByTu iHTerpoBaHUM 3 iHWUMKN PO3YMHUMU MPUCTPOSAMUN, TAaKUMUK K PO3YMHUIA AOMALLIHIN
aBTOMaTM3aUiNHUA Xab abo iHLWi npucTpoi, onsa 3abesnevyeHHs 3py4YHOro KepyBaHHS BCiMa
acnekTaMu OOMaLUHbOro akBapiyMmy. 3arasnom, € KOMMNAKTHUM, iIHHOBaLiNHUM PO3YMHUM
MPUCTPOEM 019 KEPYBaHHSA akKBapiyMoOM, LLLO MPOMNOHYE LWWMPOKI MOXKJINBOCTI YNpaBaiHHA Ta
MOHITOPUHIY aKBapiyMHOro cepenoBuila. BiH 003B0/SIE BNaCHUKaM akBapiyMiB JIerko gornsgartu
3a cBOIMM pnbKaMu Ta CTBOPIOBATU KOMGOPTHI YMOBM ANA iX 340poB'sa i 4obpobyTy. Ha pncyHky
1.12 noka3aHOo 30BHiLUHI BUrAs4 CUCTEMU Ta MOBINIbHOro AofaTKa ANS KepyBaHHS akBapiyMoM.
3MH. Apk. Ne gokyMm. Mignuc JaTta Apk. 24 ITC.4K1.0124.03-N3 HA3BA JOKYMEHTY HA3BA
OOKYMEHTY Puc. 1.12 - 30BHiWHIN BUrnag npuctpoto Ta MobiflbHOro 3aCTOCYHKY A1t KEPYBaHHA
akBapiyMoM [7] Ha cbOrogHilWHin AeHb igeanbHUM NPUKIaaoM PO3yMHOIro akBapiymMa €
. Llem akBapiym Mo>xe (hyHKLiOHYBaTK Ay>Xe TpuBaauin 4ac 6e3 BTpydYaHHS

noanHu. BébyngosaHe axkepeno 6e3nepebiitHoro xxmneneHHsa 3abesnedye poboTy BCiei cucteMmum
HaBiTb Npu nepebosx 3 eNeKTPMKOI, L0 A03BOJISE 3HAYHO 3a0LAANTN Ha ONJaTi PaxyHKIB.
KOHTpONb BUTOKY CTPYMY AOMNOMara€ YHUKHYTU YParKEHHA €NeKTPUYHUM CTPYMOM, @ TaKOoX
BYACHO BUSIBUTU Ta YCYHYTWU HecnpaBHiICTb. BbyooBaHnn reHepaTop 3abe3nevye TOYHUN,
WBUOKUNA | ONepaTUBHNN KOHTPOJIb €eKTPOXUBAEHHS (Puc. 1.13). ABTOMaTUYHUN 3amnycCK
reHepaTopa eNeKTPUYHOro CTpyMy Ta aHyJIlOBaHHA HENPUOPUTETHOrO HaBaHTa)XXeHHS
npoAoBXye poboTy reHepaTopa B Kiflbka pa3iB. [eHepaTop MOXXHa BiAfaneHO KOHTPOJOBaTH i
KepyBaTu HUM Yyepe3 NoBifOMJIEHHSA. AKBapiyM OCHaLLEHUN CTaHAAPTHUMN PYHKLUISAMUN, AKi
6yayTb ONMUCaHi HMXXKYe. Y HbOro BMOHTOBAHI ABa ABUIYHW OJ19 3MiHW BOAW: OOUNH MNPaLLlOE
MOCTINHO, @ APYrniA BUKOPUCTOBYETLCS AK pe3epBHUNA. KpiM TOro, BCTaHOBJIEHI faTYMKN ANng
BMMIipIOBaAHHA CONNOHOCTI BOAW, 3HAYEHHS Ta iHWi goaaTKoBi pyHKUIl. 3MH. ApK. o JOKYM.
Nignnc Oata Apk. 25 ITC.4KI1.0124.03-M3 HA3BA OJOKYMEHTY HA3BA OOKYMEHTY MoHTax
LbOro akBapiyMa € LOCUTb CKNAAHUM, i NS NOro pyHKUiOHYBaHHA NOTPIGHO MiHIMyM 5 M2,
Hanbinbwmnm HenosikoM € BUCOKa LiHa, Ska cTaHoBUTL Big 10 go 15 Tucay4 gonapis. Taki
aKBapiyMn Han4acTile BUKOPUCTOBYIOTLCA OJ19 BUPOLLLYBAHHS AEeKOPaTUBHUX MOPCbKMX pub Ta
Kopanis. Puc. 1.13. Po3yMHa cnctema ans akBapiymiB ipmm Puc. 1.14. Cnctema
KOHTPOJIIO XXUBNEHHA Ona po3pobku Binbll HaAiNHOI, NPaKTUYHOI Ta EKOHOMIYHOI Moaeni Mn
6epeMo 3a OCHOBY BiOMUIA PO3YMHUIN aKBapiyM 3 MPAMOKYTHUM CKJISHUM pe3epByapoM, AKUN
BKJIIO4AE niacTMacoBy abo aepes'saHy KpULKY. AKBapiyM OCHaLLEHU LeHTpasbHUM Npuaagom
ansa 06pobkn gaHnx, KOMMNJIEKTOM OaT4YUKIB, perynaTtopis Ta MoaysleM ANCTaHUINHOIo 3B'A3KYy.
LleHTpanbHUI NpoLecop NnoB's3aHuin 3 HABOPOM AaTUYMKIB | KOHTPOIEPIB, OTPUMYHOYUN
iHpopMaLito Npo CTaH akBapiyMa Bif AaT4YUKIB i Nnepefatnymn Kepyrodi CUrHaam Ha KoOHTponepu,
BCTaHOBJIEHI AJ19 MOHITOPUHIY CTaHy akBapiyma. 3MH. Apk. o gokym. MNignuc OJaTa Apk. 26
ITC.4KI1.0124.03-N3 HA3BA JOKYMEHTY HA3BA OOKYMEHTY Moaynb ANCTaHUINHOIO 3B'A3KYy
3'eAHaHNM 3 LeHTpaabHUM 6710KkoM 06pobKKN gaHuMX, a BoOpToBMI Npuaan CroXrBada nepenac
OaHi Woao ynpaesiHHS A0 UeHTpasbHoro 67oky 06pobkn gaHuUx Yyepes Mmoayb ANCTaHLUIAHOMO
3B'A3Ky. KOMMNNeKT faTyumKiB BKJIOYAE AaTHYNK TeMnepaTypu BOAW, AAaTUYUK SKOCTi BOAWU, AaTHUKK
piBHS BOAW | KaMmepy. PnboBoa Mo>Xxe BUKOPUCTOBYBATU CBil MOBiNbHMI TenedoH, KoMn'toTep
abo iHwWi MobiNnbHI NpUCTpPOT AN ANCTAHUINHONO KEPYBaHHSA akBapiyMom 4yepes3 moaynb \Wi-Fi,
Mepexy 45 | mepexy 3G/40, W0 A03BOISE NOMY KEpyBaTU aKBapiyMoM 3 By Ab-SKOro
MicLLa Ta opraHisyBaTu CBil1 Yac 6inbwWw BifIbHO. He0iKoM Takoro po3yMHOro akBapiymy € Te, WO
B/IACHMK He MOXXe 3anunwaTun noro 6e3 Harnany 6inbwe Hixk Ha Tpu AHi. Focnogap NoB’a3aHnN 3
aKBapiyMOM, OCKiJIbKU MOBUHEH KOXXHi ABa OHI foAaBaTu Xy B CreuiajibHi KOHTENHepu, a B pasi
3axBOPOBaHHSA pmnb MoTpibHO KanaTu NiKKn KOXHi 5-8 rognH. [laBanTe NMOpiBHAEMO 3BUYANHNN
aKBapiyM, iCHYIO4YMA NPOTOTUMN PO3YMHOIr0 akBapiyMy Ta eKCrepuMeHTallbHy MoAeslb PO3YMHOrro
akBapiyMmy. [1ns Kpawloro nopiBHAHHSA Bi3bMeMo akBapiym 06'emom 180 niTpiB. 3BMYaNHN’
aKBapiyM Moxke npautoBaTu 6e3 BTpyYaHHS NIOAMHM A0 0AHOro AHS. Lle nos'a3aHo 3
HeobXigHICTIO KOHTPOJIOBATK NPOLEC NoAadi KUCHIO Ta roayBaHHA punb. MNopiBHIOYN LiHK,
3BMYaMHUIN aKBapiyM 3 QiNbTPOM, aMnaMu, Nigirpieom Ta iHWWMKM gogaTkaMmu byage KowTyBaTu
npubnunsHo 100 gonapie. PO3yMHi akBapiyMn CTaHAAPTHO KOMMJIEKTYOTbLCSA MiIKPOKOHTpONEpamu

. HeponikoM Taknx akBapiyMiB € CKNaAHICTb X 36MpaHHA MOPIBHAHO 3 akBapiymamMm Ha
MiKpPOKOHTpOepax . YCi po3yMHi akBapiyMu 3a3B14ai BUrOTOBAAIOTLCA Ta 36mpatoTbCs
3a KOPAOHOM, WO NiABULLYE iX BapTiCTb Yepe3 A0AaTKOBI BUTPATU Ha TPaHCMNOPTYBaHHA.
OaBanTte nobyayemo rpadik npmban3HOI BApTOCTiI PO3YyMHUX aKBapiyMiB. 3MH. ApK. o IOKYM.
Nignnc Oata Apk. 27 ITC.4KI.0124.03-M3 HA3BA OJOKYMEHTY HA3BA OOKYMEHTY Puc. 1.15.
MopiBHAHHSA MPOTOTUMY 3 iICHYOYMMKU akBapiymamMu Puc. 1.16. MNMopiBHAHHS BapTOCTi akBapiyMiB
[aBalnTe NpoaHanizyeEMO eHeprocrnoXXmnBaHHSA 3BM4alHOro Ta po3yMHOro akeapiymis. ns uboro
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MW PO3rNSHEMO HaANMOLIMpPEHIiLWi enekTponpuiagn oaa akeapiyMmis. Hanpuknag, y akBapiyMmi € asi
JIIOMIiHICLLeHTHi namMnu no 25 BT Ko>XXHa, a TakoX 610K XXUBNEHHS, SKUn cnoxxmsae 20% Bif,
NOTY>XHOCTi namn. OTXXe, 3arajibHa NOTY>XHICTb NaMn cTaHOBUTbL 60 BT. Bpaxosyto4n, Wwo
BNIACHUK NpPaLLIOE NPOTArOM YCbOro AHSA | HE MO>Ke NMOCTINMHO BMUKATK Ta BUMUKATWN OCBITJ/IEHHS,
npunycTumo, wo namnu 6yayTb yBiMKHeHi 14 rogmnH Ha goby. 3a popmysoto (1.1) Mn Mmoxemo
po3paxyBaTn KiNbKiCTb CMOXXNTOI eNeKTPOEHEPrii Ha OCBITNIEHHA aKBapiyMy npoTaromM gobwu.
3MH. Apk. e gokyM. Mignnc OaTa Apk. 28 ITC.4KI1.0124.03-NM3 HA3BA JOKYMEHTY HA3BA
OOKYMEHTY 0,060 kBT*rog * 14 ron=0,84kBT*ropg (1.1) MoTiM M1 po3paxyeEmMo BUTpaTK Ha
dinbTp. 3a3BMYan QiNbLTP NOBUHEH NMpauoBaTu Ao 10 roamH Ha aooby 6e3nepepBHO, ase Ha
MPaKTULI HIXTO HE BMUKAE Ta HE BUMMKAE MO0 KOXKHY MiBrognHn. ToMy M1 MOXXeMO
npunycTuTn, Wwo ¢inbTp byne npauoBaTn NpoTAroM BCi€i 4obwn. 3a3Bmn4anm QinbTpM MaloTb
MOTY>XHICTb 6/in3bko 12 BT. 0,012 kBT*roa * 24ron=0,288 kBT*ropg (1.2) [laBanTe npoBenemMo
pO3paxyHOK ansg obirpiBada akBapiyma. Tak camo, K i 3 iHLWWMMK MPUCTPOAMU, BIACHUK HE MOXKe
MOCTINHO KOHTPOJIIOBATN TeMnepaTypy BOAN Ta BMUKATU 4 BUMUKaTK obirpieay. Obirpisay mae
NOTY>XHicTb 50 BT, a npnbnansHumm 4ac noro poboTtn npotarom gobm ctaHOBUTb 8 roguH.
0,050kBT*rog * 8ron=0,4kBT*rog (1.3) OTXXe, 3BM4anHWN akBapiym crioxxmsae 1,752 kBT
enekTpoeHeprii 3a goby. [laBante po3rnsgHEMO BUTPaTWN A1 PO3YMHOr0 akBapiymy. Po3yMHa
CMUCTeMa akBapiyMy MO)>XKe aBTOMaTU4YHO BMUKATU Ta BUMUKATU Npunaamn 3a HeobxigHocCTi, wo
003BOJISIE EKOHOMUTUW efleKTpoeHeprito. Onsa Toro, wob He NpauoBaTy BNYCTYHO, IAaMMN OEHHOIO
CBiT/1@ PO3yMHOIr0 akBapiyMy NOBUHHI NpauBaTn MakcumMyM 8 roauH Ha noby. Kpim Toro, B
HalIOMYy aKBapiyMi perysoBaHHS CKpPaBOCTi CBiTNa Byae aBTOMaTUYHO 3aJeXKHO Bif piBHSA
COHSIYHOr O CBiTNa. Ls cnctema Mo)Ke 3MEHLUNTU BUTPATU eNeKTPOoeHepril Ha CBiT/10 we Ha 20-
30%. 0,060kBT*roa * 8ron=0,48kBT*ropg (1.4) Ona 3abe3nevyeHHA yMOB ONA XXUTTELIANbHOCTI
pnb nocTtaTHbLO, WO6 GinbTp NpautoBas npoTsrom 10 roguH. 0,12kBT*roa * 10ron=0,12kBT*roa
(1.5) Ona 3abe3nevyeHHs NoTpibHOT TeMnepaTypwn B akBapiymi, obirpisad nosmHeH 6yTtun
BKJIIOYEHUI NPUBAN3HO Ha Tpu roanHn woaHsa. 0,050kBT*roa * 3rong=0,15kBT*rog (1.6) Takox
019 KepyBaHHA Ta poboTn nNpunagis BUKOPUCTOBYETLCS , Ka, B CBOIO 4yepry,
cnoxxusae npmnbnmnsHo 0,25 kBT 3a foby. TakMM YNHOM, CyMapHa BUTpaTa eflekTpoeHepril
cTaHoBUTb 1 KBT Ha noby. Ha pucyHky (1.17) BUOHO 3a5eXHiCTb BUTPAT eNeKTpoeHeprii ans
PO3YMHOI0 aKBapiyMy Ta 3BMY4aHOIO aKBapiyMy rMpoTAroM Micsaus. 3a 4ONOMOro PO3yMHOro
aKBapiyMy BJIaCHUK MOXXe 3€KOHOMUTU A0 45% BUTpAT Ha enekTpoeHeprito. 3MH. ApK. o JOKYM.
Nignuc OaTa Apk. 29 ITC.4KI1.0124.03-M3 HA3BA OJOKYMEHTY HA3BA OOKYMEHTY Puc. 1.17.
3anexxHiCTb BUTpaT enekTpoeHeprii 1.4. YnpaBniHHSA

u LlmtupoBaHus: 0,01% id: 32
«PO3YMHUM>»

kniMaToM lMocTinHe 3abe3nevyeHHs ONTUMAJIbHOMO KJliMaTy B PO3YMHUX aKBapiyMax €
HalBa>kKJIMBILLMM acnekToM. Lle Mo)xHa NopiBHATK 3 aBTOMObGINsAMUN, Ae AKICTb KOHTPOJIO 3a
KNiMaTOM MOXKe BMJIMBATU Ha 3arafibHU KOMOPT Nig Yac noizgok. ABTomMobini 3
BUCOKOSIKICHUMUN CUCTEMAMN KJiMaT-KOHTPOJIIO 34aTHi BpaxyBaTW Pi3HOMaHITTS YMOB i
3abe3ne4ynTn KOMOpPT Naca)kmpam HaBiTb Nig 4ac 3MiHM KNIMAaTUYHNX YMOB. IHTEeNEeKTyaNbHi
CUCTEMM TakoX AbatoTb NPO 340POB'A Maca)kKMpiB, HAMara4Yncb 3anobirTn 3axBOpPOBAHHSAM.
barato aBTOBMPOHGHUKIB, TaKMX SK , , , , ) , ,

, , , , , , , 0bnagHyBanu ceoi aBToMobini
iHOMBIAYaNbHUM KepyBaHHAM K/liMaTOM A/ BOAiA Ta Naca)kupis. AHasNOriyHo, BUMOrn Ao SAKOCTi
KJliMaTy € Ba)KJAMBUMW L4151 HALWIOro AOMallHbLOro cepefoBuLLla Ta odicie, Ae MW NPOBOAMMO
Binbwy YacTMHY Yacy. AkicTb kniMaTy 6e3nocepeHbO BMJIMBAE Ha Halle CaMOMNoYyTTs, HAcTpIn i
300p0B's. X0o4a JI0AN MOXKYTb 3BUKHYTU A0 Pi3HUX KJIMaTUYHUX YMOB, Halli AOMalUHi yaobneHu,i
MEeHLIe afanToBaHi A0 TaknMX 3MiH. 3MH. Apk. Ne nokym. MNignmnc OaTa Apk. 30 ITC.4KI1.0124.03-M3
HA3BA JOKYMEHTY HA3BA JOKYMEHTY IHAuBigyasnbHe HanawTyBaHHA napaMeTpiB.
CnpsamoBaHa poboTa inibTpa, KOMNpecopa Ta OCBiT/NIeHHS. [TpocTe HanawTyBaHHSA
TemnepaTypHux rpadikis. EKoOHOMIfA, HaBiTb 6e3 yCBiAOM/IEHHA. 3HU)XKEHHA TemnepaTypu Ha 1
rpagyc MOXXe NMpM3BecTn A0 eKOHOMIi 10 6% eHeprii. KOHTposib KNiMaTy nepeanbavae
BMMIipIOBaHHA Ta NiATPUMKY NapaMeTpiB BOAM B aKBapiyMi: TeMmnepaTypu, PiBHA OKCUTEHY,
XiMiYHOro cknagy. Ons uboro BUKOPUCTOBYIOTLCS Pi3Hi cnctemun: obirpiBadi, oxonon)xyBaui,
BEHTUNAUINHI cnctemn, kKoHguuioHepn i T.4. OT)Ke, oNd iHTerpoBaHoi CUCTEMU KNiMaT-KOHTPOJIO
Ba>kJINBO 3abe3neynTn rapMoHiliHe yrnpaBaiHHA BCiMa LMK npucTposamMn. OpKecTpoBUM
ONPUTreHTOM LibOro npouecy €

a LvtuposaHus: 0,01% id: 33
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"PO3yMHUIN akBapiym",

4Ynsa OfHa 3 KJOYOBUX (PYHKLUIN NONAra€ B KNiMaT-KOHTPONI. MNpn TakoMy cniBpobiTHULTBI pi3Hi
CUCTeMM MPaLoTb Y3rod)XeHo, He 3aBakaloun ofHa oaHin. Hanpuknapg, cuctema nigirpisy
BOAW HE aKTUBYETbLCA, KON BiabyBaeTbCA BeHTUAALIA. [py po3yMHOMY yrnpaBaiHHI NpucTpoi
pearyoTb Mo-pi3HOMY Ha Pi3Hi cuTyauii: Nnpn BiAKPNUTUX abo 3aKPUTUX BiKHaX, MPU MPUCYTHOCTI
abo BigcyTHOCTI nogen y NpuMilleHHi Ta iHwmnx obcTaBnHax. [logamo Cloam MOXKJINBICTb
MPOrpaMHOro ynpaeiHHA KJliMaToOM 3a rpadikoM, SkKnim Moxxe 6yTn rHy4ko HanawToBaHWUN ons
Pi3HUX OHIB TM>XXHA abo 3 ypaxyBaHHAM BrnoaobaHb BNacHMKaA. TaKoXX BPpaxyEMO MOXKJIMBICTb
ONCTaHLUINHOro KepyBaHHSA KNiMaToM Yyepes IHTepHeT abo mobinbHum TenedoH. HeobxigHo
TaKoX Nam'aTaTu NPo aBTOMaTU4YHE BUKOPUCTAHHSA A5 ONafieHHsA Pi3HNX OXKepen eHepril
3a/1eXXHO Bif 3MiHW Tapudikauii npoTarom obu. Ha 3aBeplueHHs BapTo 3rafaTti nNpo
onTuMi3auito poboTn obnagHaHHA 3 MeTol 36epe)xeHHsA eHeprii. O4eBUOHO, LWO
eHepro3bepe)xeHHs 3aneXXuTb AK Bifl KNiMaTy KpaiHW, Tak i Big iHWKWX aKTopIiB i MOXXe caraTu
HaBiTb 50%. Yce ue Haga€ po3yMHU aKBapiyM, BigHiMalouuM Big NOONHN BCi TPy AHOLI Ta
Haga4Yn MOXKJMBICTb HAaCOI0O)KYBATUCA MPUPOAOI Y BlacHOMY ByaAnHKY. 3MH. ApK. o JOKYM.
Nignuc Oata Apk. 31 ITC.4KI.0124.03-M3 HA3BA OJOKYMEHTY HA3BA OOKYMEHTY HanbinbLu
PO3yMHa Cepen HUX MpaLoE 3a NPUHLNAOM MOHITOPUHIY iHQOopMaLii, | AKWwo byab-aKuin
napameTp BiAXUAAETbLCA Big HOPMK, TO MpuUaagamMm aBTOMaTUYHO KOPUTYETLCA 00 AOCATHEHHS
6a>kaHux 3HaveHb. [laBanTe po3rnsgHemMo 6inbll AeTanbHO NPUHLUM PYHKLIOHYBAHHSA LbOIro
PO3yMHOro cepefoBuila, 30KpeMa nNpouec 34nTyBaHHSA iHhopMalii 3a 4ONOMOro gaTyukis. Ona
LWBWUAKOIr0 BU3Ha4YeHHs piBHA pH (TO6TO KNCNOTHOCTI) pi3HMX cepenoBuLL, 3aCTOCOBYOTbLCA pH-
MeTpu. BOHU MOXXYTb BUKOPUCTOBYBATUCA OJ19 BUMIPIOBAHHSA PiBHSA KUC/IOTHOCTI B TEXHIiYHIN abo
MATHIM BOAI, pO34YMHAX KNCJOT, conax abo nyrax, a TakoX B Pi3HUX pignHax OpraHiamMy, Takux sk
KPOB 41 ceYa. TaKo>K BOHW 3aCTOCOBYOTHCA A1 BUMIPIOBAHHA KNCAOTHOCTI Y (DpyKTax, oBOYaXx,
XapyoBMX MPoAyKTax, MeandHnx npenapaTtax i 6baraTto iHworo. ®akTNUYHO By Ab-AKNA PiOKNA YK
PO34MHHUI 3pa30K MoxXe ByTun 06'eKTOM onepaTUBHOIO BUMIpPOBaHHSA 3a 3Ha4YeHHAM pH.
BumiptoBaHHSA pH, No CyTi, € OLIHKOI aKTUBHOCTI iOHIB BOOHIO ¥ cepefoBULi. HaBiTb caM TepMiH
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Ha cborogHiwHin neHb pH-MeTpu WNPOKO 3aCTOCOBYHOTLCA B Pi3HUX rany3sax, Takux K
Mikpobionoris, MeauunHa, BOAOMIAFOTOBKA, arpoxiMisl, FpyHTO3HABCTBO, MiApPOMNOoHiKa,
nabopaTopHi Ta Nonesi 4oCNigXXEeHHS, XiMiYHa Ta Xap40Ba MPOMUC/IOBICTb, aKBapiyMicTuKa i
6araTo iHwwnx. Cy4acHi pH-mMeTpn 003BONAIOTL LWWBUAKO Ta TOYHO BUMipOBaTK 3Ha4YeHHs pH. Y
HenTpasbHOMY CepenoBULLi, Hanpukaag, AuCTuNbLoBaHa Boda, pH piBHMIA 7, A& NO3UTUBHI iOHK
BOAHIO H+ Ta HeraTmsHi rigpokcna-ioHn OH y piBHOBa3i. AKLWO 3Ha4eHHS pH nepeBullye 7, ue
BKA3Yy€ Ha NIY>XKHICTb cepefoBuLLa, a AKLWO MeHLe 7 - Ha NOro KUCIOTHICTb. 3MH. ApK. \o OKYM.
Nignuc OaTa Apk. 32 ITC.4KI1.0124.03-M3 HA3BA OJOKYMEHTY HA3BA OOKYMEHTY Puc. 1.18.
MpuHumn gii pH-meTpis pH-MeTp HacnpaBAi € €1eKTPOHHMUM MiNiBONbTMETPOM, OCKiSIbKW BiH
BUMIPIOE Pi3HNLIIO NOTEHLUIaniB B e/IeKTPOXiMiYHIN CUCTEMI 3 Napoto efieKTpoaiB Ta
[OCNiA>XKYBaHOIro cepefioBuLLa, B AKe BOHU 3aHypeHi. OQHaK WKana npunaay He rpafyeTbCs B
MiniBoNbTax, a B OOUHULIAX , OCKiflbKU BUMipsHunM EPC BigHOCNTLCS A0 piBHA .Y uin cuctemi
OBa eNeKTPoaa: CKAAHUN iIHOANKATOPHUN (KNI BONOAIE BEIMKUM OMOPOM Yy AECATKN Meraom) i
XNOPCPiIbHNI, WO BUCTYNAE AK OOAATKOBUIA €1eKTPOA MOPIiBHAHHSA. s rpaaytloBaHHA pH-MeTpa
BUKOPUCTOBYOTb BydepHi po34nHM 3 BigoMnM piBHeM pH. Tak ik TeMnepaTypa BMJIMBAE Ha
BenmynHy EPC, 6baraTto plH-meTpiB MaloTb TepMOKOMMNEHCaLii0 419 BUMIPIOBaHb NMPU Pi3HMNX
TemnepaTypax. OgHak oaa OCArHEeHHS BUCOKOT TOYHOCTI BUMipOBaHb PEKOMEHAYEThCSA
MPOBOAMTU iX Npu TeMmnepaTypi +25 °C, Tomy baraTto pH-MeTpiB OCHalLyOTbCA BOyjOBaHMM
TEPMOMETPOM ANA BiACTEXXEHHSA TeMnepaTypu AOCAiOXKYBAaHOro cepenosua. IHaAMKaTopHUN
CKJISIHUIM enekTpoa Ma€e opMy TPYOKN 3 TOHKOCTIHHUMUN CTIHKaMM | KYJIbKOBMM 3aKiHYEHHSM.
BurotosneHuni 3 ocobmBoro eneKkTponposiaHoro 6opocnnikaTHOro ckna, BiH BKJIIOYAETLCA B
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eNeKTPUYHUA NaHur. BHYTpilWHI nepeMilleHHs NO3UTUBHUX iOHIB H + BCepeanHi Takoro ckna
(KaTioHW B CKNSHIN MaTepii NepecyBaldTbCs B HANPSAMKY MOJ1iaHIOHHONO KPEMHIEBOIO CKa). Y
TpybKy HaNMBAETLCA CyCneH3ia xaopuay cpibna y po3vmHi CONSHOT KUCNOTK, MiCAa YOro Ao Hei
ONYCKAETbCA CPibHUN ApiT - ue dopMye xNnopcpibHNn enekTpod. CKNAHUA enekTpoa OnyCKatloTb
y LOCNiA>YyBaHy cepeay, 3aMUKaloUY eNIeKTPUYHUIA NaHLUIor | BBOAAYM (Yepe3 eNeKTPOoNiTUYHMNI
ko4 abo be3nocepenHbLO) AOAATKOBUI €1eKTPOod. 3a3BMYal LEN O0OAaTKOBUN eNekTpon
PO3TaLUOBYIOTb Y CKJSSHOMY KOPMYCi, IKUA He MpOonyCcKae Boay s ioHiB H +. 3MH. Apk.

OokymMm. Mignuc Oata Apk. 33 ITC.4KI.0124.03-M3 HA3BA OJOKYMEHTY HA3BA JOKYMEHTY
KOHTaKT Mi>XX pO34MHOM XJIOPUAY Kanilo y eNeKTPOoAai NopiBHAHHA Ta A0CAIAXKYBAHUM PO34NMHOM
BUHNKAE 3a [OMNOMOIrol0 TOHKOT HUTKK abo Kaninspu B CKASAHOMY Kopnyci. Lle npn3soanTb 0
YTBOPEHHS rasibBaHiYHOr0 eNieMeHTa MiXK e/1eKTPOAOM MOPIBHAHHSA Ta XJIOPCPiOHUM
enekTpoaoM. EnekTposiiTnyHa YaCTuUHa TaKoro eJieMeHTa BKJIHOYA€E MPOBiAHY CKSAHY MJIIBKY i
nocnigxyBaHy cepefy. PisHuLIO noTeHUianiB enekTpoaHoi cuctemm (EPC) BuMiproeTbcs
MiNiBONIbTMETPOM, YW LLIKana rpaaynoBaHa B pH. EnekTpoHu 3 xJopcpibHoOro enekTpona
NepeHoCATbCA A0 eNeKTpoha NOPIBHAHHSA Mif BNAMBOM BUMiptoBaHol EPC, Wo CynpoBOAXKYETHLCA
nepeHeCceHHsM PiBHOI KifIbKOCTi MPOTOHIB 3 BHYTPiLWWHBOT CTOPOHU CKJISIHOIO ef1eKTpoaa B
cepeny. AKUWO NPUNHATMN KOHLEHTPALLIIO MO3UTUBHUX IOHIB BOAHIO H + BCepeaunHi CKAAHOro
enekTpoda nocTinHoto, To EPC cTaHe dyHKUieo akTnBHoCTIi H +, To6To pH gocnigxxysaHoro
cepepnoBua. Cy4acHi mogeni pH-MeTpiB NpauooTb 3a AOMNOMOIrol0 MiKpOMpoL,.ecopiB, SKi
BUKOHYIOTb TEpPMOKOMMEHcaLito. Y1M CKnagHiWwunni npucTpin, Tum binblue 3aBAaHb BiH MOXe
BUpIiWYyBaTK. Knac TOYHOCTI Npuaaaie 3MiHIOETLCA Big Moaesni o Moaeni, i onsa pisHnx chep
3aCTOCYBaHHSA MOXXHa nigibpaTtu BianosigHn pH-meTp. € KnweHbKoBI NobyToBi pH-MeTpwy,
nabopaTopHi, MOpTaTMBHI Ta NPOMMCIIOBI CTauioHapHi. [AesKi 3 HUX BUMIPIOIOTb KOHLLEeHTpaLito
iOHIB y cepeoBuLLIi, BMICT HiTpaTiB TOLWO, MaloTb BOy0BaHY NaM'aTb A5 36epexeHHs
pe3yfbTaTiB, MOXJ/MBICTb 3B'A3KY 3 KOMM'IOTEPOM Ta (PyHKLLiO KOpeKLil napamMeTpiB 3a
[0MOMOrOI0 JSlaHLora 3BOPOTHOI O 3B'A3KY. TakK0XX BOHUN MOXYTb OyTW OCHALLEHI AaTYNKOM
TeMnepaTypu. TepMope3sncTopu - Lie NPUCTpOIl, YU oNip 3MiHIOETLCA 3i 3MiIHOKO TeMMepaTypu.
MpoTe He BCi NpUCTPOI, WO pearyTb Ha TeMNepaTypy 3MiHOK OMopy, OTpUMaan Ha3By
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Hanpuknan, pe3sncTuBHIi TEPMOMETPU, BUTOTOBJIEHI 3 Kpy4YeHOro apoTy abo MeTaneBux naiBok,
X04a 3ajieXaTb Bi TeMnepaTypu, ajie NpauooTb iHWWM YAHOM, HiXK TepMope3ncTopu. TepMiH

a LvtuposaHus: 0,01% id: 38
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3a3BMYal BUKOPUCTOBYETLCA A1 HANIBNPOBIAHNKOBUX NPUCTPOIB, AKi YyTAMBI A0 TeMnepaTypu.
Tepmope3ncTopn 3 HeraTUBHUM TeMrnepaTypHUM KoeditieHToM (TKO) BUroTOBAAIOTLCA 3
HaMiBMPOBiIAHNKOBUX MaTepiafiB, TakKNX K KepaMika, CTBOPEHA 3 CyMilli METaleBUX OKCUAIB.
TepMope3ncTopu 3aCTOCOBYOTLCA Y BaraTboX ranyssx: B CUCTEMax NPOTUNOXKEXHOI be3neku,
ONA BUMIpIOBaHHSA Ta peryJiloBaHHA TeMnepaTypu, KOHTPOJIIO 3a TeMnJIoM, KOMMNeHcauil
TeMnepaTypu, BUMipIOBaHHA NOTY>XXHOCTi BY. BOHM TakoX LUMPOKO BMKOPUCTOBYIOTHCA B
NMPOMMWCIIOBIN €/1eKTPOHILIi, MOBYyTOBUX MPUCTPOAX, MEAULMHI, METEOPONOrii, XiMiYHIN
MPOMMUCJIOBOCTI Ta iHWMX rany3ax. [esaki TepMmope3ncrtopu, Taki sk MMT-4 i KMT-4, matoTb
MeTasieBi Kancynu i repMeTUYHe yLinbHEeHHS, Lo A03BOJIAE IM NpaLoBaTy B YMOBaX BOJSIOrOCTi i
HaBiTb Yy piAnHaXx, sKi He arpecuBHi 40 KOpNycy TepMope3ncTopa. 3MH. Apk. Ne gokym. Mignunc
HaTa Apk. 34 ITC.4KI1.0124.03-MNM3 HA3SBA JOKYMEHTY HA3BA JOKYMEHTY Puc. 1.19.
FepMmeTnsoBaHNn gaTyuk TemnepaTypmn MMT-4 TemnepaTypHa 3aJ1I€XKHICTb OMOPY € KJKYOBOO
XapaKTEPUCTUKOK TEPMOPE3NCTOPIB | B 3HAYHIM Mipi BU3HAYaE iHLWI MapaMeTpu LUMxX NpucTpoiB.
Lls 3anexHicTb nofibHa A0 TeMnepaTypHOI 3a/1€XKHOCTI NIMTOMOro ONopy HaniBNpPOBiAHMKA, 3
SIKOr0 BUrOTOBNEHU TepMope3sncTop. Obirpieay Boau Ans akBapiyma, SKUN TaKoXX Ha3MBAETbCS
TEepMOperynsaTopomMm, Le NpucTpin, NpusHavYeHUn Ana HarpisaHHS Boan, obnagHaHum
BOynOBaHMM perynsaTopoMm. BiH cknafaeTbes 3i CKAAHOI TPYOKM 3 HarpiBajbHUM €N1E€MEHTOM.
TepmoperynaTopy aBTOMaTUYHO BUMUKAKOTbLCA NP OOCATHEHHI 3a4aHOro piBHA Tenna i
BKJIIOYAOTbCSA, KOJIM TEMMepaTypa 3HMKYETbCA HUXKYe HeobXiAHOro 3HavYeHHs. [liana3oH poboTu
obirpiBayiB ona akBapiyMa 3a3BunYan ctaHoBUTb 18-32 rpaaycum 3a Llenbciem. Mpu Bnbopi
obirpiBaYa 3Ha4yHy poJib Bifirpae Noro NOTYXXHICTb. PaHiwe 6yno nowmpeHe NPUAHATTSA, LWLO
onTuUMaibHa NOTYXXHICTb obirpiava - ue 1 BaT Ha 1 niTp BOAW, ase USA KOHLENUIA He 3aBXXaun
BiIMOBiJa€ peasibHOCTI, Tak CaMo §K i pekoMmeHaauisa npo 1 cm pubun Ha 1 niTp Boawn. Ha xxansb,
0esKi BUPOOHMKKM He 3aBXAWN HafaloTb OCTAaTHLO TOYHOI iHpOpMaLii Npo pekoMeHaoBaHi 06'emun
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aKBapiyMiB gns cBoix obirpisa4is. Takum YmHOM, nif 4ac Bubopy obirpisayva Ba>knMBoO
BpaxOByBaTW peasibHi yMOBU Ta noTpebu Baworo akBapiyma. 3MH. Apk. o gokyM. MNignmnc daTa
Apk. 35 ITC.4KI1.0124.03-N3 HA3BA JOKYMEHTY HA3BA OOKYMEHTY 3a3Bun4ain BlaCHUKMK
aKBapiyMiB KynytoTb 0b6irpisayi 3 BULLOK MOTYXXHICTIO, Hi>K NOTPI6HO NS iXHbOro akBapiyma, wob
3abe3ne4ynTun gocTtaTHE obirpisaHHA. OgHaK Le MoXXe Npu3BecTn 40 neperpisy Boam, ocobnmeo
AKLWL0 TeMMepaTypa HAaBKOJINLLHBLOIO CepefoBMLLA BXXE BNCOKaA. [na 3anobiraHHsA neperpiBy
MO>XHa CKopucTaTucs BOygoBaHNM peryaaTopomMm TemnepaTtypu y 6inbw noTy>XHMX obirpisavax,
afie HanegeKTUBHILLNM pilleHHAM MOXXe ByTn caMOoCTilHe CTBOpeHHS obirpiBayda, Ae MOXXHa
yApaBasaTn TeMnepaTyporo BOAM 3a AOMNOMOIro BOAAHOINO AaT4uKa i Mikponpouecopa. Taka
cucTemMa aBTOMaTUYHO BUMUKAE 0birpiBay, Konm focaraeTbCca NoTpibHMM piBeHb Tenna, wob
YHUKHYTW Neperpisy BOAW B akBapiyMi. [1na CTBOPEHHA TaKOro NMpuUCTpor 3Hanobnatecs
HaCTynHi MaTepianun Ta iHCTpyMeHTU: CunikoHoBa Tpybka abo kKanesnbHUK; TpaHcdhopMaToOpHa
obmoTka abo ApoTu pi3HOro Tuny; [kepeno »XMBAEHHA 3 Hanpyrow BiA 12 no 24 BonbT; OBi
MAaCTUKOBI 3arnyLwku ans Tpyokn; CunikoH onsa repmeTtursadii; Pigkui rniuepuH; MNasnbHUK i
Kycaydkmn. CnoyaTKy NoTpibHO po3paxyBaTn NOTYXXHICTb obirpiBava 3 po3paxyHKy cTtaHgapTy: 0,5-
1 BT Ha niTp BoAuK. Yum Tenniwe noTpibHa Boga, TUM NOTY>XHILLUMM Ma€ ByTu Harpisau.
Po3paxyHOK 30iNCHIOETLCSA 3a hopmynoto: (1.7) 3MH. Apk. Ne gokyM. MNignuc OaTta Apk. 36
ITC.4KI1.0124.03-MN3 HA3BA JOKYMEHTY HA3BA LOKYMEHTY [le \V - ue 6a)kaHa NOTY>XHIiCTb
HarpiBa4a, v - obpaHa NOTY>XHICTb Ha oAuH NiTp BoAKn, a V - 06'em akBapiymy. TobTo, AKLLO
obcsar Baworo akeBapiymy ctaHoBuTb 20 niTpiB, a BU NJIaHY€ETE HarpisaTh NOro B cepegHboOMY, TO
MO>XHa B3ATU cepefHto NoTyXHicTb (0,75 BT/n). OTxe, oTpumaemo: 0,75 * 20 = 15 BT. Tenep
noTpibHO po3paxyBaTu AOBXWHY MPOBiIAHWKA Big TpaHCHOPMaTOPHOro HAaMOTyBaHHA. 14 Uboro
BU3Ha4MMO NoTpibHMI onip 3a dhopmynoto: (1.8) e R - ue wykaHum onip, U - Hanpyra g>xepena
cTpyMmy (12 B abo 24 B), W - noTpibHa noTyXHicTb. N8 npuknaay, skwo Bam noTpibeH obirpisay
MOTY>XHicTio 15 BT npu Hanpy3i a>xepena 12 B, 1o onip 6byae nopisHioBaTtn 12 * 12 /15 = 9,6
OmMm. Tenep HaM 3HanobMTbLCA dopMyna ANs Po3paxyHKY OOBXUHM camoro nposoay: (1.9) Oe L -
L€ WyKaHa OO0BXXWNHa, S - NoNepevYHuin nepepis nposoay, p - IMTOMUA ONip MaTepiany, 3 IKOro
BiH BUrOTOBNEHUN. Y TpaHCHOPMATOpPHiIN HaMmoTui ToBwMHa 0,3 MM. OTXXe, nonepeyHnn nepepis
byne piBHUI NoLi Kona Takoro x giameTpy, To6T0 0,07 KBagpaTHUX MinimeTpie. ObMoTKa
BUIOTOBJIEHA 3 Mifi, TUTOMUI oNip AKOI BiaoMuit i ctTaHoBUTb 0,018 OM * KB. MM. AKLLO HaM
noTpibHWM onip y 9,6 Om, NigcTaBnsf0YM BiAOMI 3Ha4YeHHS B popMyny, oTpumaemo: 0,07 * 9,6 /
0,018 = 37,3 meTpu. MoTim nepexoammo 0o 36mpaHHa obirpiBaya BnacHopy4. BctaBnsemo apit B
cepeaunHy TpybKuM i NpunNateEMOo NOro KiHLi A0 NMpoBoAy, WO nAe 00 Axepena cTpyMmy. Micue
CManky po3TallOBYEMO B 3arjyLlUi 3 NaacTUKa i 3aJIMBAEMO CUNIKOHOM, W06 3abe3neynTn
repMeTUYHICTb TPYOKM 3 0AHOr0 KiHUA. Yepes iHWnA KiHeub TPYOKU HaNnnMBaEMO pPigKUN
raiuepuvH. Y pasi noro BigCyTHOCTI MOXXHa BUKOPUCTOBYBaTW BOAY, aJle BOHA MeHL e(peKTUBHO
npoBoanTb Tersio. LLlob 3abe3neynTn repMeTUYHICTb iHLWIOro KiHUSA TpybKn, BUKOPUCTOBYEMO
APYry 3arfayLwky i TpOXu CMAiKOHY. 3MH. Apk. Ne gokyMm. Mignuc OaTta Apk. 37 ITC.4KI1.0124.03-M3
HA3BA OOKYMEHTY HA3BA OOKYMEHTY Tenep obirpisa4y Mo>XkHa BUKOPUCTOBYBATW BiAMNOBIiAHO
[0 NpU3Ha4YeHHA: ONYCKAaEMO NOro Ha AHO i NiAKII0YAEMO [0 A)Xepesia XUBJIEHHA. BUCHOBKIN A0
po3ainy MNpoaHanisyBaBwn 061aCTb Ta PUHOK IHTENEKTYalbHUX MPUCTPOIB ANS TBAPUH, MOXXHA
3ayBa>XMTWU, LLIO LIEN CEKTOP OCTaHHIM YacOM CTPIMKO PO3BMBAETLCA | CTa€E Aedai NonyasapHilLUM
cepepn BJIACHUKIB AOMaLUHIX yntobneHuiB. IHTenekTyanbHi rag>XeTn oasa TBapuH CTaloTb
HeobXigHOM CK1a40BOK YAaCTUHOK IXHBOMO XXUTTS, AONOMaratym BlacCHMKaM CTEXUTHY 3a
300poB'aM Ta gobpobyTom cBoix ynobneHuis, 3abesnedyoymn po3Barv Ta aBTOMaTU3YOUYM OEsKi
acnekTn gornsagy. F0NoBHOK METOK AUMJIOMHOIO NPOEKTY € po3pobka aBTOMaTU30BaHOI
CUCTEMMU yMpaBJliHHA iIHTEeNeKTYyalbHUM akBapiyMoM, A5 4oro 6ysam po3rnsHyTi HasBHI pilLeHHS
Ta obpaHi onTUManbHi QYHKUIi 4N CTBOPEHHS BNAaCHOro NpucTtpoto. OTXKe, iHTeNneKTyaNbHi
aKBapiyMu € 3py4yHMM 3acobom gornsaay 3a LEKOPATUBHUMKU PUBKaMU, WO CYTTEBO 3MEHLLYE
noTpeby B aKTUBHOMY BTPYYaHHi JIOAMHM Y npoLec Jornaay Ta nigTpUMKNM akBapiymy. BoHun
[03BOJIAIOTbL B/IaCHMKAM BiACNiAKOBYBATWN Ta KepyBaTW AKICTIO BOAW, aBTOMATU3yBaTW NpoLec
rofyBaHHA, NiacBivyBaHHSA Towo. PO341J1 2. PO3POBKA MNMPUHLUMMNOBOI CXEMW NPUCTPOIO

@ O6Hapy»xeH Mnarnat: 0,19% https://www.coursehero.com/file/p6q... + 3 pecypcos! id: 39

3MH. Apk. o gokyM. Mignnc daTta Apk. 38 ITC.4KI.0124.03-MN3 Po3pob. PaTHuKoB €.C. KepiBHUK
HoH4yeHKo B.HO. PeueH3. Ko3y6 HO.I. H. KoHTp. 3aB. kad.

CemeHos M.A. PO311J1 2. PO3POBKA MPUHLIMMOBOI CXEMW MPUCTPOIO JliT. Akpywis 31 JIHY
Kadenpa ITC, I'p.4KI . 2.1. Po3pobka Ta 0br'pyHTyBaHHSA afiropuTMy QPYHKLIOHYBaHHSA Ta
CTPYKTYPHOI Cxemun NpucTpoto byab-ake cyyacHe iHTenekTyalbHe cepenoBuule HeMoxanee 6e3
MiIKPOKOHTpO1IepiB. Y HalIOMYy BUNAaAKy L0 POJib BUKOHYE 3. 3-ue
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njaTa Ha OCHOBI MIKPOKOHTpoOJIepa 328P. BoHa Ma€ 14 uncpoBux niHiB gns
BxoA4y/Buxoay, 6 3 AKX MOXKYTb NpautoBaTn gk LLIM-Buxoaun, 6 aHanorosux Bxoais, 16 My
KBapLOBUIA reHepaTop, -pO3'€EM, CMNIOBUI PO3'EM, -pO3'EM i KHOMKY Nepe3aBaHTaKeHHH.
Onsa poboTn nnaty NOTPIGHO NiAKNOYNTYN A0 KOMM'tOTepa 3a A0MNOMOroto -kabento abo
KUBUTK Bif agantepa AC/OC 4y baTapei. Ha BigMiHy Bif iHWKX nnaT , B ans
rnepeTBOpeHHS iHTepdenciB - BUKOPUCTOBYETLCSA MiIKPOKOHTpOJSIEp 1602
( 8UU2 pno Bepcii R2) 3aMicTb MikpocxemMu . Y KNTaNCbKNX BEpPCisiXx BAKOPUCTOBYETbLCS
rnepeTBOploBaY iHTepdencis - 340C. Ha nnari BepCii R2 onsa cnpoLieHHs
npoLecy OHOBJIEHHSA MPOLWNBKN OOOAaHO pPe3nucTop, Wo NiaATArye A0 3eMii NiHito
MiKpokoHTponepa 8U2. 3MiHM B nnaTi BepcCii R3 BKAOYalOTb: [JOAaHO KOHTAKTU [ (6ins
BMBELEHHS ) Ta OBa HOBUX BUBeAEeHHA 6ina BnBeOeHHs . BBeoeHo KOHTaKT ,
KU 003BOJISE MJlaTaM PO3LWNPEHHS NianawToByBaTUCA Nig pobody Hanpyry . Len
KOHTaKT 3abe3neyye CyMiCHICTb NMaaT Po3LWNPEHHS K 3 5B Ha 6a3i MiKpOKOHTpoOsiepiB
, Tak i 3 3.3B nnatamun . Odpyrnin HoBui BUBiO Hapa3i He BUKOPUCTOBYETHLCS |
3ape3epBoBaHU gaa ManbyTHix noTpeb. MoKpaweHo CTINKICTb laHUora CKugaHHA. 3MH. Apk.
nokym. Mignuc Oata Apk. 39 ITC.4KI.0124.03-MN3 HA3BA JOKYMEHTY HA3BA JOKYMEHTY
MikpoKoHTponep 82 3aMiHeHo Ha 16J2. Ha cCbOrofHilWHin AeHb Ha PUHKY
npeacTtasseHo 6e3niy pisHOBMAIB NnaT . HamnonynsapHilWwmMmMm KoHKypeHTaMun Mmoaeni
€ nnaTun i . ideanbHO MigXoAnTb ONS MPOEKTIB, A& BaXKJIMBUN KOMMAKTHUN
po3Mmip, ToAi K NiAXOAUTb A1 CKAALHUX CXeM, Wo NoTpebyoTb BENMKOIT KiflIbKOCTI
BuxoniB. Puc. 2.1. Onunuc enemeHTiB NaaTU 3 - PO3'€M ANA NiAKNOYEHHS
-NPUCTPOIB; - ONS1 BCTAHOBJIEHHS ONOPHOT Hanpyru AL,
- 3eMJISHUN KOHTAaKT; / (2-13) - undposi Bxoaun/Buxonu; (TX) - nin pnsa
nepefdadi gaHux 4yepes ; (RX) - niH ansa npunomy gaHnMX 4yepes ;
- KHOMKa nepe3saBaHTaXXeHHs MiKpOKoHTponepa; |n- ( ) - KOHTaKTH
ONS nepenporpamMmyBaHHA nnaTy; 328 - CaM MiIKpPOKOHTpoaep, Wo
BMKOHYE DYHKLIi mpouecopa; (0-5) - aHanorosi BXxoau; - BXig ons
YKNBJIEHHSA Bif 30BHILLHbOIrO A)Kepena; - 3eMJISHi KOHTaKTu; 5 -
UBJIEHHA 5 B; 3 - XunBJsieHHA 3.3 B; 3MH. Apk. \o gokyM. MNignuc JaTta Apk. 40
ITC.4KI1.0124.03-MN3 HA3BA LOKYMEHTY HA3BA JOKYMEHTY - BXig ons
rnepesaBaHTaXXeHHS; - pO3'eM ONS NiAKNIOYEHHS 30BHILLUHLOIrO g)Keperna
XKUBNEHHS. TMiHN BMKOPUCTOBYOTbLCSA O MiAKJ/IIOYEHHS 30BHILLHIX MPUCTPOIB i MOXYTb
npauloBaTu SK Y PEXUMI BXOAY, TaK i y peXxuMi Buxony. KoxXeH niH Ma€ HaBaHTa)kyBaJibHUN
pe3ncTop (3a 3aMOBYYyBaHHAM Bigkto4eHUin) Ha 20-50 kKOM i Mmoxxe nponyckaTn oo 40 MA
cTpymy. Oeski niHM MatoTb cneuianbHi PyHKUIT: MiHW 0 i 1 - KOHTaKTW (RX i TX). MiHn 10-13
- KOHTaKTh (55, , i ). MiHm A4 i A5 - 12C KOHTaKTWK ( i ). AHaI0roBi NiHM
AHanorosi NiHW 3 Npu3Ha4veHi onsa NigkJAlYeHHS aHa0roBux
MPUCTPOIB | CNy>xaTb BxogaMu a5 BbyaoBaHOro aHanoroso-Lu@poBoro nepetsoptoBada (ALIM),
AKNIN Y € necatubiTHmm. Tabnmusa 2.1 AHanorosi nNiHK LndpoBsi niHn nnatwu MiHn 3
Homepamu Big 0 o 13 € undgposumu. Lle o3Havae, WO Ha HAX MOXKHa 34UTyBaTW | NofaBaTun
TiNbKW OBa BUAN CUTHANIB: i . 3aBasaku LWIM ungpoBi NOPTU TaKoXX MOXXHa
BMKOPMCTOBYBATU AJ18 KepyBaHHSA NOTYXXHICTIO NigKIOYEHNX NPUCTPOIB. Tabauusa 2.2 3MH. Apk.
OokymMm. Mignuc Oata Apk. 41 ITC.4KI.0124.03-M3 HA3BA OJOKYMEHTY HA3BA JOKYMEHTY
LUndposi niHn JoaaTkosi NiHKM Ha nnaTi - BUOAE ONOPHY Hanpyry ons sébygosaHoro ALM i
MOXKe KepyBaTUCA PYHKLIED 0. - nogaYva HU3bKOro PiBHA CUIFHaNy Ha
Len niH nepe3aBaHTa)XXye MIKPOKOHTpoOep. 3a3BnYa BUKOPUCTOBYETbLCA 014 NiAKIOYEHHS
KHOMKW Nepe3aBaHTa)XeHHA Ha NaaTi PoO3LUNPEHHS, AKa MOXKe 3aKpuBaTW OOCTYMN A0 KHOMKK Ha
camin nnarTi . KnBneHHs 3 NnaTa 3 MOXXe OTpuMyBaTKn
XKUBJNIEHHS Yepes abo Bif 30BHILLHBLOrO O)Xepena XXUBJIEHHS, | A)xepesio BUBMPaAETbCS
aBTOMaTN4HO. Cnocobun XusneHHs naaTu: Big 30BHILLHBOrO afjanTepa - pekoMeHaoBaHa
Hanpyra Big 7 0o 12 B. MNpwu Hanpy3i Buwe 12 B peryaatop Hanpyru MoxXxe neperpiTucs i
nowkoaunTu nnaTy. Mpn Hanpy3i HUWX4e 7 B BUBIA 5V Mo)xe BuaaBaTu MeHuwe 5 B, wo
CNpUYNHUTBL HecTabinbHy poboTy nnaTwu. Big -nopTy KoMN'toTepa. 3MH. ApK. o 0OKYM.
Nignuc OaTa Apk. 42 ITC.4KI1.0124.03-MN3 HA3BA OJOKYMEHTY HA3BA OOKYMEHTY lMNMopnaya 5 B
6e3nocepenHbLO Ha MiH 5V - y UbOMY BMNagKy obxigHWM BXigHWA cTabinizaTop He
BUKOPUCTOBYETLCS, i HABITb HAIMEHLLIE NEPEBULLIEHHSA HAMpPyrn Mo><e npusBecTn Ao npobnem 3
NPUCTPOEM. BuBoan XmnsneHHs: 5V - nogae 5 B, MOXXHa BUKOPUCTOBYBATU A1 XXUBJIEHHSA
30BHiLWHIX NpucTpoiB. 3.3V - noga€ 3.3 B Big BHYTpiwHbOro ctabinisatopa. - BMBIg 3eMIi.
- MiH gNs noAaydi 30BHILLHbOT HaNpyru. - MiH gng iHhbopMyBaHHSA 30BHIiLLHIX NPUCTPOIB
npo pobo4y Hanpyry naaTtu. Migknto4YeHHSa NpucTpoiB MNigknoveHHA By ab-9KUX NPUCTPOIB A0
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naaTu 30iINCHIOETLCA WIAXOM NMPUELHAHHA 00 KOHTaKTIB, pO3TalloBaHUX Ha NaaTi KOHTposiepa:
0o ogHoro 3 undpoBux abo aHanoroBux MiHiB, abo A0 NiHIB XXMBNeHHSA. MNpocTun ceBiToaion
MOXXHa MigKAYNTN, BUKOPUCTOBYOYM ABa KOHTAKTU: 3eMJIto ( ) i curHanbHM’ (abo niH
XXUBNEHHSA). HannpocCTilwnn gaT4nkK BUMara€e MiHiMyM TpbOX KOHTAKTIB: ABa A8 XXUBNEHHS i
oaouH anga curHany. Mpn 6yab-9KoMy BapiaHTi NiAKAOYEHHS 30BHILLHLOIO MPUCTPOIO Ba>KJIMBO
nam'sTaTun, WO BUKOPUCTAHHSA NMNATU K OXKEpPesia XXUBNEHHSA MOXKJINBO TiSlIbKM B TOMY BUMaAKY,
SAKLLO0 NPUCTPIN He croXxmnBae binblue A03BONIEHOIO FPAHUYHOIr0 CTPYMY KOHTposepa. Mam'aTtb
3 MNnaTa 3a 3aMOBYYyBaHHAM NiATPUMYE TPU TUMKN NAM'ATI: - NaM'aTb
o6'emom 32 kb. Lle ocHoBHe cxoBuLLe Ana KoMmaHA. i Yac NpoLlwmnBKM KOHTpOJIEpa CBOIM
CKeTYeM, BiH 3aMnCyeTbCA CaMe clogn. 3 ui€i nam'aTi 2 Kb BigBoAATbLCA Ha -nporpamy,
AKa BigNoBifga€ 3a iHilianizauito CNCTEMMN, 3aBaHTa)XKEHHS Yepes i 3aMyCK CKeTYy. 3MH. ApK.
Aokym. NMignuc OJata Apk. 43 ITC.4KI1.0124.03-M3 HA3BA OOKYMEHTY HA3BA JOKYMEHTY
OnepaTuBHa nam'ate 06'emom 2 KB. TyT 3a 3aMoBYyBaHHAM 36epiraloTbCs 3MiHHI | 06'eKTH,
CTBOpPEHi B XoA4i poboTun nporpamu. Lia nam'siTb € eHepro3anexHow, TOMy BCi AaHi 3iTPyTbCS npu
BUMKHEHHI XXNBNEHHSA. He3anexxHa nam'aTthb ( ) o6carom 1 Kb. TyT Mmo)xHa 3bepiratn gaHi,
AKi 3a/MwaTbhCa Nicna BUMKHEHHA KOHTposiepa. MpoTe npouenypa 3anncy i 34NTyBaHHS
BMMara€e BUKOPUCTaHHA aoaaTkoBoi 6ibnioTekn, 4OCTYMHOI B 3a 3aMOBYYyBaHHSAM.
TakoXx cnig nam'aTaT Npo oObMeXXeHHs LNKAIB nepesanncy, XxapakTepHuUx Anas TeXHONOrIi
. eski moaundikauii cTaHOapTHOI NaaTn MO>XYTb MaTW PO3WINPEHY NaM'saTb, LLO
003BossA€ 36epiraTn Ginbwi 06carn gaHmMx, Hi>XX B CTaHOAPTHOMY BapiaHTi. [IpoTe BUKOPUCTaHHA
UMX MOANGIKOBAHMX MAaT BUMara€e BCTaHOBJIEHHA AoaaTkoBux 6ibniotek. EkpaH 1602, wo €
HeBig'EMHOI YaCTMHOI BaraTbOX eIeEKTPOHHUX NPUCTPOIB, Bifirpa€ BaXk/IMBY pPOJib Y
BifobparkeHHi Ta rpadiyHoOMy BMBeLEHHI AaHUX. [1Na KOPUCTyBaYa 3aBXXAWN 3pYyYHiLLe i
MPUEMHILLIE, KON pe3ynbTaT poboTu

n LvTtuposaHus: 0,01% id: 40
"po3yMHOI Kopoboukn"

MO>KHa Bi3yasibHO crocTepiraTu. Y AaHin ANNJAOMHIN poboTi HalMM eKcnepuMeHTalbHUM
06'eKTOM CTaHe OOCUTb MONYASAPHUIA AUCNNen 1602 Big . XapaKTepucTnKa ekpaHy
1602 Po3mipn: 80 x 36 mm Poboya TemnepaTypa: 0-50°C MigceivyBaHHSA: 6nhaknTHa Konip
cumBonis: 6innnm Po3mip cumeony: 4,35 x 2,95 mm ®opmaT: 16 x 2 Po3mip To4ku: 0,5 x 0,5 Mm
IHTepdenc: 44780 3MH. Apk. No gokyM. MNignunc OaTa Apk. 44 ITC.4KI1.0124.03-1N3 HA3BA
OOKYMEHTY HA3BA JOKYMEHTY Buanma obnactb: 64,5 x 13,8 mm Hanpyra »xusneHHs: 5B
NigknoYeHHA gucnnes 1602 NoYNHAETLCSA 3 NOro NMPAMOro 3'€4HaHHSA 3 KOHTposaiepoM. [Ans
LLbOro MN KOPUCTYEMOCS OOKYMEHTALIED Ta LUYKAEMO B Hill pO3NiHOBKY 014 1602. Avucnnen
1602 mae 16 BMBOAIB, SKi MM po3rnaHeMo AoknagHiwe. MiHn , i K matoTb ByTn
nigKaloYeHi o 3eMi i g)kepena XXNBJIEHHSA BignoBiAHO, BiANOBIAHO 00 BKa3iBOK y Tabnuui.
BuBig nig HomepoMm 3 BUKOPUCTOBYETLCA AJ18 PEryt0BaHHSA KOHTPACTHOCTI. MNigBULLIEHHS
Hanpyrun 0o +5 B npu3Bege Ao Toro, Wo ekpaH byne abCcontoTHO TEMHUM, TOAiI K KOPOTKe
3'€QHaHHA 3eMJiel0 Npu3Beae 00 BinobpakeHHsA ABOX psAKiB YOpHUX KBagpaTiB. LLlo6 pocsartun
oNTUMaNbHOI BUAUMOCTI CUMBOJIIB, Ha Lien BUBIO Aucnaes NoBMHHO ByTu nigBeaeHo Hanpyry y
Mexax 0.5-0.7 B 3a gonomMorot noTeHuiomeTpa (perynboBaHOro pesmcropa) oas
KOHTpPACTHOCTI. MiH MPU3HadYeHnn AN ynpaBiiHHA ANCNAEEM 3 BOKY MiIKPOKOHTposiepa.
Hun3sbknin piseHb Hanpyru (0) Ha LbOMY BMBOLi BKa3ye, Wwo byae nepefaHa KOMaHAa, To4i AK
BMCOKMW piBeHb (1) No3Havya€e nepepadyy AaHUX Oas 3anmcy B nam'atb gucnnes. MNiH R/
BMKOPUCTOBYETLCA OJ18 YNTaHHA abo 3annucyBaHHA AaHUX Ha gucnaen. Koam Ha ubOMy BUBOA,
BCTAHOBJ/IEHO 3HA4YeHHs 1, MM 34YNTYEMO AaHi, a KOJIM BCTAaHOBJIEHO 3Ha4YeHHS 0, M1 3anmnCcyemMo
komaHay abo maHi Ha aucnnen. 7 - 0 NpeacTaBAAOTb WWHY AaHuX. MMiH £ BigoMnin sk
CUrHan . Anda Toro wob B3aeEmMofiaTMN 3 ANCNNEEM - HaACUIATN faHi abo KoMmaHaw -
noTpibHO HagicnaTn NO3UTUBHUIA IMNYNbC Ha Len BUBiA. 3MH. Apk. o nokyM. MNianuc OaTa Apk.
45 |ITC.4KI.0124.03-N3 HA3BA OOKYMEHTY HA3BA OOKYMEHTY Puc. 2.2. Po3TawyBaHHS MiHIB
ONSA eKpaHy 1602 OTXxe, Npouenypa Burasgatume HaCcTynHUM YMHoM: Ha niHax RS, R /W,
7 - 0 - nogaemMo curHanw, BignoBiAHI HawWwin KoMaHAi. MNogaeEMo NOriYHy OAVMHULD Ha BUBIA
. O4ikKy€eMO (3rigHO 3 AaTawMTOM - He MeHwWwe 150 HaHocekyHA). Puc. 2.3. MNigknto4eHHS -
eKpaHy 0o 4.Mopaemo Ha BuBIA £ HN3bKKNM piBeHb (0). 5.Ha HixKy A / Tpeba nogaTtw
4.2 B ong XuBNeHHA nigcBidyBaHHA ancnaes. 3a 40NOMOrol NoTeHUioMeTpa, NoKa3aHoro Ha
PUCYHKY 3.5, MOXKHa HasalTOBYBATWM KOHTPACTHICTb 306pa)keHHs Ha eKpaHi. YnpaBniHHSA
OCBIiTNIEHHAM. Y UbOMY MNPOEKTI Byno BMpilleHo obnagHaTK akBapiym cBiTaogiogamm, wob BoHU
CBiTMANCSA, KON KiMHaTa CTa€ TeMHO. [1n4 uboro cnovyaTKy NoTpibHO npnabaTun ceiTNOBUN
AaTymk. MpuHUKMN noro poboTn AOCUTb NPOCTUIA: YUM BinblUe CBiTNa, TUM MEHLLUNA OMip Ma€
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OaTyumK. Y TeMpsBi onip 3Ha4yHO 3pocTaE. [oTiM AaTyMK NOBUHEH ByTWN NiAKAOYEHWA [0
aHaJ/IoroBOro NopTy . TakKnM 4YMHOM, aHaJIOrOBMN MiH MepeTBOPIOE OTPUMaAHy Hanpyry Bif
0 no 5 B B 3Ha4eHHs Big 0 go 1024. 3a 4ONOMOroto NporpamMyBaHHS Ui 3Ha4YE€HHS
rnepeTBOPIOIOTLCSA B BifcOoTOK AckpaBocTi Big 0 Ao 100%. 3MH. Apk. Ne gokym. Mianuc OaTa Apk.
46 ITC.4KI.0124.03-MN3 HA3SBA JOKYMEHTY HA3BA OOKYMEHTY [Ong npoBefeHHS MPOBOOKN MU
BUKOPMCTOBYBaIN PE3NCTOP SK AiNbHUK Hanpyru. Ona naHoro Tuny gatydnka mu obpanu onip 10
KOM. Y nporpamyBaHHi M1 BCTaHOBW/IN 3HaYeHHs (Hanpuknag, 20%), npn OOCArHEHHI IKOro
pefne NnepexonnTb i3 CTaHy

n LnTnposaHus: 0,01% id: 41
"HopMasibHO BigKpUTMA"

y

n UnTtmposaHusa: 0,01% id: 42

"HopMasibHO 3aKpuTun",

w06 >xmeuTK ceiTnoaioawn. NpoTe BapTo BiA3HAYUTMK, LLO LIO CUCTEMY MOXKHA MOKPALLNTH,
OCKiNIbKN KOPUCTYBa4 MoXke He 3aBxan 6axkaTu, wob ceiTiomioan 3anaaoBanamcs, Koan KimHaTa
TeMHa. 1na OOCATHEHHS LbOro MOXKHa BCTAaHOBUTU NepeMUKaYy, AKU 403BOJINTb KOPUCTYBAYEBI
BiJIbHO KepyBaTu BKJIIOYEHHAM abo BUKIIIOYEHHAM CBiTNoAioAiB. Puc. 2.4. Miaknto4YeHHA gaTymnKy
CBiTna Ao 3MH. Apk. Ne pokyM. Mignuc OaTa Apk. 47 ITC.4KI.0124.03-M3 HA3BA
OOKYMEHTY HA3BA OOKYMEHTY Puc. 2.5. Nioknto4YeHHN CBiTNa 00 3a A0MoMorot pene
Puc. 2.6. MigknioyeHHa cepBoaBuryHa CepBOABUTYH - Lie MexaHi3M, akui 3abe3nevye To4He
KepyBaHHA KyTaMy MOBOPOTY. Y HALLIOMY MPOEKTI 5 BUPILLMB BUKOPUCTATU LLEN KOMMOHEHT A4
aBTOMaTUYHOIro NodaBaHHA DXi pubaMm. |oes nonsarae B ToOMy, WO MU 3aKPIiNJIOEMO NAAaCTUKOBY
Tapy Ha Bany CepBOABUryHa. TakKMM YNHOM, 3 MOXJIMBICTIO MOBOPOTY Ha 180°, Tapa byae
obepTaTucs, i xa byne BunagaTn Yepes oTBOPU B akBapiyM. Micns neBHOro yacy npuein
noBepTa€ETbCA Ha3apn Ha 180°. 3ane)xHo Big HeobXiaHOT KibKOCTI XKi, AKY MK X04eMOo nogaTu
pnbam, MO)XKHa BapiloBaTn KinbKicTb 06epTiB ABUryHa. CepBOOBUIYH MA€E TPbOXKOHTaKTHe
MigKaAl0YeHHS. Nepwnin KOHTaKT MPU3HAYeHUn a9 3a3eMJIeHHSA. Ha ApyrMn KOHTaKT NOA4a€ETbCA
Hanpyra 5 B. A Ha TpeTin KOHTaKT NOAAETLCA CMFHaN yrnpaBniHHA. KON Ha TPeTi KOHTaKT
NOOAETLCA JIOTiYHA OQMNHNLSA, CEPBOABUTYH MOYMHa€E poboTy. Konm curHan 3HMKaE, CepBOABUTYH
NPUNNHSAE NpauoBaTh. 3MH. ApK. Ne nokyM. Mignuc JaTta Apk. 48 ITC.4KI.0124.03-MN3 HA3BA
OOKYMEHTY HA3BA OOKYMEHTY NoanHHMK peanbHOro Yacy 6a3yeTbCsa Ha Mikpocxemi D53231
Pe3uctopHa 36ipka RP1 (4.7 KOM) BUKOPUCTOBYETHLCA AN MiATAryBaHHSA AiHin 32K, , i

. Apyra 36ipka pe3ucTopiB HeobxigHa oNsa NiATAryBaHHA AiHin A0, A1 i A2, aki
BUKOPUCTOBYIOTbLCA A4 3MiHW agpecauil mikpocxemm nam'aTi AT24C32N. Peanctop R5i giog D1
BUKOPUCTOBYIOTLCA ANA Nig3apaaku baTapei, npoTe iXx MOXXHa BUNAsTW, OCKiNIbKK 3BUYaANHOI
6aTapenkn 5R2032 BUCTa4a€ Ha AOBIrMin Yac. TakoXX Ha NaTi BCTaHOBJ/IEHA MiKpocxeMa nam'aTi

24320, aka moxe 6yTun BukopucTtaHa sk 6oHyc gns poboTn roguHHMKa 3231
Pe3ncTtop R1 i ceiThopion BUKOPUCTOBYIOTLCA OJ19 CUIHaNi3auii Npo BKJOYEHHSA MOAY S,
Tak Ak MoAy b NpautoEe Mo WWHi [12C, ANna 3py4YHOCTI WNHKM BMBEAEHI Ha ABa po3'emn |1 i 2. Puc.
2.7. NMiokNtoYeHHs no FrOAVMHHUKKM NiAKAKYaloTbCS 3a 40MOMOroH
OBOXMPOBIAHOT LUMHN ( - ) Yepes3 BUBOAM i [0 BiANOBigHMX
BMBOLIB i . Kpim Toro, HeobxigHo 3abe3neunTtun xmnsneHHsa +5B i nigkntountn
3emMo ( ). PewTa BuBoAiB, cneundivHux ana D53231, He nigTpuMytoThCa 6ibnioTekamu ans

1307. 3MH. Apk. e gokym. Mignuc OJaTta Apk. 49 ITC.4KI.0124.03-N3 HA3SBA OJOKYMEHTY
HA3BA OOKYMEHTY [aTuymk TemnepaTypu NiAKII0YAETLCA HAaCTYNMHUM YUHOM. OCKiNIbKN AaT4nK
byne BMMiptoBaTU TeMnepaTypy Boan, 6ysno obpaHo BOAOHENPOHUKHUIA AaTynk DS18B20 Big
KOMNaHii , 9K BianoBigae notTpebam Haworo 3acToCcyBaHHS 3 AianMa30HOM BMMIipPIOBaHHSA
Big -55 °C pno 125 °C. OaHi€eto 3 ocobmBOCTEN LbOr0 KOMMOHEHTA € Te, WO BiH € LM POBUM
0ATYMKOM, TOMY HaM He MOoTPiIGHO BUKOPUCTOBYBATU aHAJIOrOBUIA BUBIA K aHanoro-
undpoBuin nepetsoptoBayd. Puc. 2.8. Migkno4eHHS gaTyMKa TeMnepaTypu 4o 3MH. ApK.

nokym. NMignuc Oata Apk. 50 ITC.4KI.0124.03-MN3 HA3BA JOKYMEHTY HA3BA JOKYMEHTY
Puc. 2.9. Nigknto4eHHA nigirpisa4a oo OTXe, MU MOXKeMO MNiAKJAYUTU NMPOBIL AaHUX
haTymKa 0o byaob-aKNX KOHTAKTIB . Kpim Toro, uen gaTymk BUKOPUCTOBYE TEXHOJIONiIO
OOHOMPOBIAHOIO 3B'A3KY, O A03BOJISE NiAKAOYATU KiflbKa OaT4YMKiB 00 OQHOIM0 KOHTaKTY.
HaBiTb AKWO MW He 36MPaEMOCA BUKOPNCTOBYBATK LIIO PYHKLIOHA/IbHICTb, BCE O4HO HaM
noTpibHo BKkAO4YUTK 6ibnioTeky

n UnTtmposaHusa: 0,01% id: 43
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Kpim Toro, B cneuundikauii 0518820 3a3HayeHo, WO ANa yCnilWHOoil iHTerpauii B cxemy HeobxigeH
pe3ncTop ansa nigTarysaHHs 4,7 kOMm. LLlooo koMmnpecopa Ta MarHiTHOro KjanaHa, B LbOMy
NMPOEKTI KOMNPECOpP BUKOPUCTOBYETLCA ANA Nofdadi KUCHIO pnbaM, a MarHiTHUIA KnanaH
BignoBigae 3a nonavy abo nepekpuTTs noToky CO2 Ans CTUMYNOBaAHHS POCTY BOOOPOCTEN Y
aKBapiyMi. Migknw4YeHHa aHanoriyHe npukiagam NigkaloYeHHs nigirpisaya ta ceitna. Cno4aTky
MW NiOKJIOY3aEMO BUBIL, i [0 BUBOLIB 5V . BuBoamn [IN1iIN2 pene MoXXHa
nigkno4YnTn 0o 6yab-aKoro BuBoay ; Y MOEMY BUMNAAKY KOMMNpecop NiagKAl4YeHo A0
LuncpoBoro BUBOAY 8, @ MarHiTHMA KnanaH - 4o undgposoro susoay 1. Ha kiH4uky pH-3oHaa
po3MilleHa cKksiHa MembpaHa, sika 003BOJISE BOAHIO MPOHUKATW 3 BUMIPIOBAHOI PiANHMN,
PO3PALAXKAIYMNCH Ha 30BHILUHIN Wap ckna. binbli iOHW 3anMWanTbCA B PO34UHI. Pi3HMLUS B
KOHLEHTpaLil ioHiB BOOHIO NO3a 30HA0M i BCepeaunHi 30H4a CTBOPIOE Ay>Ke Maauin cTpyM. Len
CTPYM MPOMOPLIiNHNA KOHLUEHTpPaLil iOHiB BOOHIO B BUMIpIOBaHIN piguHi. 3MH. ApK. o IOKYM.
Nignnc Oata Apk. 51 ITC.4KI.0124.03-M3 HA3BA OJOKYMEHTY HA3BA OOKYMEHTY Burnsag
MPOEKTYBAHOro Ta peanizoBaHOro NMPMCTPO HaBeaeHo Ha pUCyHKy 2.10. Puc. 2.10. Cxema
NPUCTPOIO aBTOMaTMU3aLil KepyBaHHS akBapiyMoM Puc. 2.11. KapMaHHUIA KoM tloTep

- Lle ogHoNAaTHMIA KoMM'toTep, Ak 06'€AHYE pi3Hi KOMMNOHEHTU KOMN'lOTepa, AKi
3a3BMYal pO3TaALLOBYIOTLCSA HA OKPEMUX MaTaxX, Ha 04Hin naaTi. KpiMm Toro, us nnaTta Mae€
BiAHOCHO KOMMNaKTHi po3Mipu - 6am3bko 8,5 * 5,5 cm. 3MH. Apk. o gokym. MNMignnc OaTa Apk. 52
ITC.4KI1.0124.03-MNM3 HA3SBA JOKYMEHTY HA3BA OOKYMEHTY Y MOeEMy NpOEKTI nnaTa

BUKOHYE PYHKLUItO Nnepenadi iHpopMauii yepes IHTepHeT. Lia nnaTta Ma€e po3'em gns
NigKNYeHHA 0o IHTepHeTy 3a Aonomorow kabento , @ Aeski mogeni matoTb BOyaOBaHi
-Fi mogyni. TakuM YMHOM, 3aBAAKMN MU MOXXEMO KOHTPOJIIoBaTU Ta

HaflalWToBYBaTW NapaMeTpu PO3yMHOro cepefosuLla 3 6yab-9K0oi TOYKU CBITY, BUKOPUCTOBYHOHN
TenedoH Ta IHTepHeT. MNnaTn , TaK caMo 8K i niaTtu , MOXXYTb ByTU
nporpamMoBaHi, ane Ha pi3HMX MOBax NporpamMyBaHHS. 2.2. Po3pobneHHs Ta po3paxyHOK
NPUHLMMNOBOI eNeKTPMUYHOI cxemu Mig Yyac po3pobkn NPUHLUMOBOI CXEMU BUHUKIIO MUTAHHSA, SK
Kpalle NigKAyYnTy NMPUCTPOI 418 NiATPUMKN XUTTEQISANBHOCTI akBapiymy. B pe3ynbTaTi
PO3rNaHyYTi ABa BapiaHTU - BUKOPUCTAHHSA pene Ta onTocuMicTopis. Bubip 6ys 3pobneHnn Ha
KOPUCTb ONTOCMMICTOPIB, i 0Cb YoMy. CMMICTOpP, CK/Iaaatoyncb 3 ABOX TUPUCTOPIB, MaE Tpu
enekTpofa. OAMH 3 HUX - KEPYIOYUN, No3HaYeHn 6ykeot G (Bif aHr NinCbKoro

n LnTtnposaHus: 0,01% id: 44
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"3aTBOpP"

). OBa iHWNnx enekTpoda - cunosi (I'1 i 12), MOXXYTb MNo3HavYaTncs Takox byksoto A (Al i A2). Ha
BiAMIHY BiI TUPUCTOPA, Y KO0 € KOHKPETHI aHOA i KaTo[, Y CUMICTOpPa KOXXEeH eNeKTPos € i
aHOZOM, | KATOLOM OAHOYACHO. TOMY CUMICTOP MOXX€ NPOBOAUTU CTPYM Yy ABOX HaNpsMKax, WO
pobuTb NOro ineanbHUM 0N BUKOPUCTAHHSA Yy Mepexxax 3MiHHOro CTpyMy. [na 3axucTy Big
NMOMWJIKOBOIO CMpaLbOBYBaHHSA MiXK CU/IOBMMU BUCHOBKaMU CMMICTOpa MigKA4YaeTbCa RC-
naHutor. BennymnHa pesnctopa R1 3a3sBm4an ctaHoBuTb Big 50 0o 470 oM, a Benn4nHa
KoHAeHcaTopa C1 - Big 0,01 go 0,1 MK®. Y geskux Bunagkax Ui 3Ha4YeHHS MOXXYTb ByTu
nigibpaHi ekcnepmMmeHTanbHO. 3MH. ApK. e gokyM. Mignuc OaTta Apk. 53 ITC.4KI1.0124.03-N3
HA3BA OOKYMEHTY HA3BA OOKYMEHTY Puc. 2.12. 306pa>keHHS CUMICTOP Ha NPUHLUMNOBIN
cxemi Puc. 2.13. 3axucT Big NOMUAKOBUX CripalioBaHb MakcuManbHa obepHeHa Hamnpyra
cTaHoBUTb 400 B, Wo 03Hayvae€, Wo BiH 6e3 NpobseM MoXKe KepyBaTW HaBaHTa)XEHHAM B Mepexi
220 B, HaBiTb 3 3anacom. Y iMNysIbCHOMY pPeXXUMi Hanpyra Taka XK. MakCMMasbHUN CTPYM Y
BiAKPUTOMY CTaHi Cknapa€e 5 A, a y iMAynbCHOMY pexXumi - 10 A. MiHiManbHWA NOCTINHUA CTPYM,
HeobXxioHW ONsA BiAKPUTTA cMMicTOpa, CTaHOBUTL 300 MA, a MiHIManbHUA iIMNYNbLCHUIA CTPYM -
160 MA. BiH BigKpuBa€eTbCs npu Hanpy3i 2,5 B npu cTpymi 300 MA i npu Hanpy3i 5 B npu cTpyMi
160 MA. Yac BkJto4YeHHS cknapa€e 10 MKC, a Yac BMKOYeHHSA - 150 MKc. Po3rnaHemo Tenep
onTocumicTopu. 3MH. ApK. nokyM. Mignnc Oata Apk. 54 ITC.4KI.0124.03-MN3 HA3BA
OOKYMEHTY HA3BA OOKYMEHTY Puc. 2.14. bypoBa ontocumictopa OQHUM i3 CyYaCHUX Ta
nepcnekTUBHUX TUMIB CUMICTOPIB € onTocuMicTopwu. Ha3ea Bigobparka€ ix CyTHICTb: 3aMiCTb
Kepyl4oro enekTpoaa y KopnycCi CUMiCTOpa € CBiTNoAion, i KepyBaHHS BiabyBa€ETbCS 3MiHOIO
Hanpyrn Ha uboMmy cBiTnogioni. Ha 306pa>keHHi MOKa3aHO 30BHILIHIN BUrNs4 onTOCMMICTOPa
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3023 i noro BHYTpIWHA CTPYKTYpa. BcepeaunHi kopnycy po3TalloBaHi CBiT/04io i cumicTop,
AKNIN KEPYETbLCS 3a 4OMOMOIOl0 BUMPOMiHIOBaHHSA CBiTNodioga. BuBoaun, mo3HaveHi ak N/C i ,
He BUKOPUCTOBYIOTLCS i HE 3'€QHYIOTLCA 3 XXOOHMMUN €1IEMEHTAMWN CXEMMU. O3Hayvae

n LnTnposanHus: 0,01% id: 46
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HaBanTte po3rnsHemo 6inbll AeTaNbHO NiAKAOYEHHS CUMICTOPIB 3 onToCcKMMicTopoM. Lle 6a3oBe
NiAKAIOYEHHS, AKe BiANOBIiAAE AaTawunTy, NpoTe iCHye 6e3ni4 BapiaHTIB NigKAOYEHHS A8 Pi3HNX
NPOEKTIB. PO3pO06HMK MOBUHEH CaMOCTINHO BUPILLINTK, SK KpaLle MigKA4YnTn CUMICTOpU B
KOXXHiN KOHKPETHIN cuTyauii. JaBante po3paxyeEMo onNTUMasibHUN Pe3ncTop ans
nigKYeHHA ceiTnogiony. Hikonn He cnig nioknoyYaTn ceiTnogion 6esnocepeHbo 00 AxXkepena
XUnBJieHHA abo BaTapei, 0CKiNbKN Le MOoXKe NPU3BECTU A0 NOro MUTTEBOIO NMeperpiBy i
3HULLEHHA. CBiThoAioan MatoTb ByTu nNigkno4veHi Yyepe3s obMe)KyBasbHUA pe3ncTop. 3a3Buyan
ONS WBNOKOMO TeCTyBaHHA MigxoanTb pe3nctop 1 kKOM gna 6inblIoCTi cBiTNoAI0AIB, AKLWO
Hanpyra He nepesunwye 12 B. HeobxigHO TakoXX AOTPUMYBaTUCSA NPaBUJIbHOI MOASPHOCTI
NnigKYeHHA ceiTnogionis. Pesanctop nosuHeH 6yTn 3'€egHaHNIA MOCNIAOBHO 3i CBIT/I04I0A0M,
o6 0bMEXUTN CTPYM, KNI MPOXOANTb Yepes3 HbOro, iHaKLLUE BiH MOXXe BUIrOpPiTU MUTTEBO. 3MH.
Apk. No pokyMm. Mignnc Oata Apk. 55 ITC.4KI1.0124.03-NM3 HA3BA JOKYMEHTY HA3BA
OOKYMEHTY Puc. 2.15. MNMprHUMNOBa CXxeMa NiaKJAYeHHSA CMMicTopa Ta onTocumicTopa Pesuctop
BM3HA4Ya€eTbCA 3a popmMynoto: (2.1) = Hanpyra XXmsneHHsa VL= npsamMa Hanpyra,
pPO3paxXyHKOBa OJ19 KOXXHOro TUMy AioAdiB (SK npaBwufo Big 2 00 4BONT) | = TOK CBiT/A04i0Aa
(Hanpuknag 20MA), Le NOBMHHO BYTU MeHLLIEe MaKCMMaJibHO OOMNYCTMMOro A8 Baloro gioaa.
AKWO TOYHO NigibpaTn po3Mip onopy BUABNSETLCA CKNaAHO, TO PEKOMEHAYETLCS BUbpaTtun
pe3ncTop 6inbworo HoMiHany. PakTUYHO, Lie NMPU3BELE NMLIEe A0 HEBEIMKOIO 3HMXKEHHS
ACKPaBOCTI CBiTiHHA. Hanpuknang, npun Hanpy3i >XNBJIEHHS = 5 B i yepBoHOMY cBiTnogioai (V =
2 B), aknn Bumarae | = 20 MA (0.020 A), onip byne R = (- 9 B) / 0.02 A = 350 Om. Y ubomy
BUNaOKy MoXXHa BubpaTu pe3nctop 390 OM, WO € HANBIMXXYNM CTaHOAPTHUM 3HAYEHHAM. 2.3.
Po3pobka opykoBaHoOi naaTn TakMM YNHOM, MU LiALWAN BUCHOBKY, L0 HEOBXiAHO BUFOTOBUTH
OpyKoBaHy nnaTy. Lle piweHHsa 6yno npunHATe nicna Toro, K Ha CTeHAi 3ibpanocsa CTinbku
NMpPoBOAIB, WO NPV CKAadaHHi TOTOBOro NMPUCTPOI0 YacTMHa 3 HMX Mo4Yasa BMMNagKoBO
BigKNOYaTUCA Yepes3 HaTUCKaHHS iHWKX npoBofais. Lle BianbyBanocs HeMmoMiTHO i Mmorao
CMPUYNHUTN HEe3POo3yMini pe3ynbTaTn, a 30BHILLHIA BUrnsa Takoro npucTpoto 6ys nanekun Bifa
ineany. 3mMH. Apk. Ne gokym. Mignuc OaTta Apk. 56 ITC.4KI1.0124.03-MNM3 HA3SBA JOKYMEHTY
HA3BA LJOKYMEHTY Puc. 2.16. CknafaHHSA Ha MOHTa)XHUX NnaTaX (BUKOPUCTOBYETLCS
) ApykoBaHa nnaTa po3pobnsdnacea 3a 4OMOMOIow creLiasbHOro NnporpamMHoro 3abesneyeHHs
. Ha PucyHky 2.17. nokasaHunn BNA NPOEKTOBAHOI APYKOBaHOI nnaTtu. Puc. 2.17. Bupg
ApykoBaHoi niaTtu 2.4. Po3pobka nporpaMHoro 3abesnevyeHHs MPOEKTOBAHOI CUCTEMU 3MH. ApK.
Ookym. Nignuc Oata Apk. 57 ITC.4KI.0124.03-M3 HA3BA OJOKYMEHTY HA3BA JOKYMEHTY
2.4.1. TeopeTuyHi BigoMocTi NporpamMHe 3abe3neyeHHs IHTerposaHe cepenoBuLLe Po3pobku
- ue baraTonnaTgopMOBMIA A0AATOK, 3aCHOBAHNN Ha , IKUNM BKJ1tOYa€E B cebe
pefaKkTop KOAY, KOMMOINATOP i MOAYb Nepefadi NpoLwnBKU Ha nnaTy. Lle cepenosue
npusHavyeHe 0S8 HOBaAuYKiB y NporpaMyBaHHi, SKi He MaloTb 6araToro gocBiay y uUin cgepi. Moa
nporpamMyBaHHSs, BUKOPUCTOBYBaHa B , @HanoriyHa MoBi , iKa 6a3yeTbCA Ha MOBI
++ 3 popatkoBumMu 6ibnioTekamu. Mporpamm NULWYTLCA Ha MOBI NporpamMyBaHHA C abo
++. CepepnoBuule po3pobkn noctavaeTbes 3 6ibnioTekow nporpam, BiAOMOIO K
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sAKa cripowye baraTo cTaHoapTHMX onepauin Beoay/smsony. Kopmuctysadam NoTpibHO BU3HAYMNTH
nuwe ABi QYHKLUIT Ana CTBOPEHHA NporpamMu, ska byae BUKOHyBaTUCS y unkni. Puc. 2.18.

3 NPUKAagoM NpPoCcToi Nporpamm : s dyHKLUiS BUKOHYETBCSA OAWH pa3 Npu cTapTi
nporpamMmu i NpusHavyeHa 4719 BCTaHOBJ/IEHHSA MOYaTKOBUX NapaMeTpiB. © : Lia doyHKuUis
BUKOHYETbLCS MepiognyHo, OOKW nnaTa He byae BUMKHEHA, | BiANOBIiAA€E 3a LMKIYHE BUKOHAHHS
nporpamu. 2.4.2. Nporpama anas MiKpoKoHTposepa MNporpamMyBaHHA gaa naaTtu ans
CTBOPEHHSA Nporpam (CKeTYiB) A4N8 KOHTpoaepa HeobxioHO BCTAaHOBUTU CepeaoBuLLe
nporpamMyBaHHS. NMpOCTNM BapiaHTOM € BCTaHOBNIEHHSA 6€3KOLITOBHOI , IKYy MO>XKHa
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3aBaHTaXXUTW 3 oQilinHoro canty. 3MH. Apk. e gokyM. Mignnc JaTta Apk. 58 ITC.4KI.0124.03-MN3
HA3BA OOKYMEHTY HA3BA JOKYMEHTY MNicnhs BCTaHOB/IEHHA Cnlig nepekoHaTucs, Wo
BMbpaHo noTpibHy nnaTty. 4na uboro B Yy MEeHIo

u LintnposaHus: 0,01% id: 49
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i NiANYHKTI

u LntnposaHus: 0,01% id: 50
"MnaTa"

noTpibHo BMBGpaTK Halwy nnaTy ( / ). Micna Bnbopy nNaaTn aBTOMaTUYHO
3MiHIOIOTbCA NapamMeTpu 30ipKn NPoeKTy, i NiACYMKOBUN CKeTY Byae CKoMninboBaHO y hopmMar,
AKUN NigTpUMye nnaTa. MigknoYmBLLIN KOHTPOJIEp 00 KOMM'loTepa Yyepes , M1 MOXXeMO
OOHUM AOTUKOM 3aBaHTaXXUTK Ha HbOI0 Bally NporpaMy, BUKOPUCTOBYOYM KOMaHAY

ﬂ LnTtnposaHus: 0,01% id: 51
"3aBaHTaxxutm".

3a3BMYan caM CKeTY npencraBnde coboo HECKIHYEHHUN LUK, B AKOMY peryaspHoO OnUTYITbCA
MiHW 3 NPUEAHAHMMW OATYNKaMWK, i 3a LOMOMOrolo CrelialbHUX KOMaH4 (POPMYETLCA Kepyodni
BMJINB Ha 30BHILLHI NPUCTPOI (BOHM BKJIOYalOTbCA abo BUMKMKaOThCS). Y nporpamicta €
MOXJ/IMBICTb NiaKNto4nTK roToBi 6ibnioTekn, sk BBynoBaHi B , TakK i BOCTYMHI Ha
pi3HOMaHITHUX canTax i popymMax. HanncaHa i ckomninboBaHa NporpamMa 3aBaHTa)XXYETbCA Yepes

-3'€AHaHHA ( - ) 3a AOMOMOroto , AKUI BignoBsifgae 3a uen npouec 3 6oky
KOHTposiepa. [na nporpamMyBaHHSA naatT He NOTPiIbHI BeNMKi HABMYKN B NPOrpaMyBaHHi.
[Ona BCix MPUCTPOIB, AaTUYUKIB, iIHWKWX MJaT TOLWO, iCHye 6e3ni4 KoAaiB B IHTepHETI, IKi MOXXHa
3aBaHTa)>XyBaTu i BAKOPUCTOBYBATK Y CBOiIX NpoeKkTax. B nepwy 4yepry noTpibHO 3annucaTun BCi
HeobxigHi 6i6nioTekn. be3 HaaBHOCTI 6ibnioTek HE 3MO>)Xe B3aEMOLIATA 3 iHLWMMKN
NPUCTPOSAMU, AKi € Y CXeMi. # o# No#

u LunTtnposaHus: 0,01% id: 52

# D# # 3231.h BBOAMMO BCi BUKOPUCTOBYBaHI

3MiHHiI 1 = 8; 3MH. ApK. o OOKYM. I'Iulnmc DaTta Apk. 59 ITC.4KI.0124.03-MNM3 HA3BA
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CTaHOaAPTHUI CKeTY ANA FrOAMHHMKA peasibHOro Yyacy D53231. Micnsa 3aBaHTa>XeHHSA CKeT4y B
naaTy, M1 BiOKPMBAEMO MOHITOP MOCAIAOBHOI0 NopTy ( + + M). moBipHO, M1 noba4nmo
HenpaBWabHUI Yac abo noro B3arasi He No6ayvynMMo, OCKISIbKN FOANHHUK LWe He HasalTOBaHMWNA.
Onsa HanawTyBaHHA rOAMHHMKA MW 3aNyCKAaEMO npukiag (Pann Mpuknagn 3231

) i 3aBaHTa)KyeMo noro B naaTy. licna 3aBaHTa)KeHHA Yac byage HanawToBaHUN 3a
cncTeMHMM YacoMm MK Ha MOMeHT KoMmninauii. MpoTe, AKLWO MW Nepe3aBaHTa)XMMo naaTy byab-
AKNM YNHOM, 4YaC 3HOBY CKMHETbLCH A0 4Yacy KoMninauii. KpiMm Toro, y Koai BXke nponucaHo, B
AKMX KOMipKax nam'aTi rognHHuka 6yayTe 36epiratmnca naHi. 3231 ( ,

, ) 3MH. ApK.
OOKYM, I'I|,ur|v|c OaTa ApK 60 ITC.4KI. 0124 03-MN3 HA3BA .EI,OKyMEHTy HA3BA OOKYMEHTY { //
BCTAHOBJIIOE AaHi Yacy Ta gaTu Ao 3231 . (D53231 12C );
(0); : ( ( )); : ( ( ));

( ( )); : ( ( ) : ( ( ));
0} 3231 ( * , * , *hour,

. (DS3231 12C ) . (0); // BcTaHOBMTK 053231 BKasiBHMK
Ha 00 . (); . (DS3231 12C , 7); // 3anuTyBaTu Cim
6anTiB gaHnx 3 D53231, NoYMHaumM 3 peecTpauii 00h * = ( . () & 0x77);
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*minute = bcdToDec(Wire.read()); *hour = bcdToDec(Wire.read() & 0x3f); *dayOfWeek =
bcdToDec(Wire.read()); *dayOfMonth = bcdToDec(Wire.read()); *month = bcdToDec(Wire.read());
*year = bcdToDec(Wire.read()); } void displayTime() { byte second, minute, hour, dayOfWeek,
dayOfMonth, month, vear; // 3aBaHTaXkyBaTu AaHi 3 053231 3MH. Apk. e gokyMm. lMignuc OJaTa
Apk. 61 ITC.4KI.0124.03-N3 HA3BA OOKYMEHTY HA3BA OOKYMEHTY readDS3231time(&second,
&minute, &hour, &dayOfWeek, &dayOfMonth, &mnonth, &year); // HapiwNiTh oro Ha
MoCcNigoBHUI MOHITOp Serial.print(hour, DEC); Serial.print(

); if (minute 10) { Serial.print(

); } Serial.print(minute, DEC); Serial.print(

); if (second 10) { Serial.print("0"); } Serial.print(second, DEC); Serial.print("
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Friday"); break; case 7: Serial.printin("Saturday"); brealk; } } Ana Toro wo6 BNacHMK po3yMiB AKU
3apa3 Yyac B roAMHNKY, Bi3bMeEMO CKETY KU Nepeobpa3ye WiCTHaAUATUPIYHMA KOog B
[ecATKOBUM i HaBnakn, #define D53231_12C_ADDRESS 0x68 // Convert normal decimal numbers
to binary coded decimal byte decToBcd(byte val) { 3MH. Apk. Ne pokym. MNianuc Oata Apk. 62
ITC.4KI.0124.03-M3 HA3BA JOKYMEHTY HA3BA OOKYMEHTY return( (val/10*16) + (val%10) ); }
// Convert binary coded decimal to normal decimal numbers byte bcdToDec(byte val) { return(
(val/16*10) + (v2!%16) ); } Oani nuwemo Koa AN CeEPBOABUTYHY. xa byne nonaeaTuca 2 pa3u
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Ha ooby. ( ) { . 0; . ( );// nigkno4YnTN 00'EKT OO0
KOHTPOJIbHOI0 BMBOLY . (12); // OcHoBHWI rpadik ki 1=07; 1=00;
2=19; 2=00; 0{ ( , ); } 0{

( , ); //BMUKaHH4A pene (5000); ( , );
//BuMmunkaHHa pene } } CKeTy gJia aBTOMaTUYHOI nModadi ki MaTume 6araTo CnifibHOro 3i CKeT4YeM
AN nodadi KNCHI, OCKINIbKU NPUHLMN iX poBOoTN NPaKTUYHO iAEHTUYHUIA. ( ) { 3MH.
Apk. No gokym. Mignnc OJata Apk. 63 ITC.4KI.0124.03-M3 HA3BA JOKYMEHTY HA3BA
ANOKYMEHTY : 0; } 01 (in1, ); } 01 3=08;

3=00; 4=18; 4=00; ( ) ); (10800000);
( , ); } } Hannwemo ckeTy ana gatymka TeMmnepaTtypu ( ) {
=0; : 0; =
(0); 11( )// MepeBipka TemnepaTypu {

( ,0); } { ( ,1); } } HacTynHuM Kpokom
Ham Tpeba B35TU B)XXe iCHYIOUYNIA CKeTY ansa oTo pe3ncrtopa.

= ( ,0,1024,0,100); =

( ); = ( ); 3MH. ApK. AokyM. Mignunc daTta
Apk. 64 ITC.4KI.0124.03-N3 HA3BA OOKYMEHTY HA3BA OOKYMEHTY if ( == ) {

( ) { ( ,0); =1}
{ ( ,1); =0;}} { // Tekwee cocTosAHNE Noga4vn ceeTa
= ( ); // NOPIBHATMN NOTOYHUI CTaH KHOMKW A0 NonepeaHboOro
36epexxeHoro cTaHy if ( I= ) { // AKWO CTaH KHOMKW 3MiHUBCA i €
BUCOKUM, ToAi 36i/bLUYyEMO 3MiHHY T ( == ) { // AKLWLO MOTOYHUIM CTaH KHOMKM
// BOHa niwna Big, no ++; } { } // 3anam'aToBye

NOTOYHUIN CTaH KHOMKW // ANA HAaCTYyNMHUX NMPOXOAiB Yy LUK UNKY = ;

; = ( /2); 17 ( I= ) { ( 1);

( , ); 3MH. ApK. OokyM. MNignunc OaTa Apk. 65 ITC.4KI.0124.03-1N3 HA3B
OOKYMEHTY HA3BA OOKYMEHTY } { ( ,0); ( , );
} } HacTynHUM KpOKOM € CTBOPEHHSA CKeTYy A1 3abe3nedyeHHS KOMYHiKaLii MiX Ta

. Llen ckeTY 003BOINMTbL HaM BigganeHo KepyBaTn NapamMeTpaMun akBapiyMmy i, y pasi
notpebu, BHOCUTU 3MiHM B IX HaNawWTyBaHHA. if ( . 0) { =

()-'0'; //MepernaHyTW BCi AaHi Ha iHTepdenci // if ( == 1){
; ; 1; 1;
2; 2; ; =
( ); = ( ); 1= ( 1);
1= ( 1); 2= ( 2); 2=
( 2); = ( ); = + "
+ +
a LuTnposaHuns: 0% id: 65
+ 1+
B LnTnposaHuns: 0% id: 66
+ 1+
&4 Lintnposarus: 0% id: 67
+ 2+
&4 Lintuposarus: 0% id: 68
+ 2 +
u LuTnposaHus: 0% id: 69
+ +

& UnTtmupoBaHusa: 0% id: 70

n.n
’
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; . ( ); } // 3aMiHa roamH onsa nogaym ki paHoK it ( == 2){
1b = 1; ( 1b == 1) it ( . () 0) { 1=
(); 3 3MH. Apk. e nokyM. Mianuc OaTta Apk. 66 ITC.4KI1.0124.03-MN3 HA3BA
OOKYMEHTY HA3BA OOKYMEHTY } // 3aMiHa XBUAUH ONs nodaymn ixki paHok if ( ==

34 16 = 1 ( 1p == 1) 11 ( : 00){ 1=
0; F il == 4){ 2b = 2; ( 2b ==
2) 11 ( : 00){ 2= 0; 3}l == 5){
2b = 2; ( 2b == 2) 1 ( . 00){ =
(OHS I B ==6) { 1= ; (
== 1) it ( . () 0) { 3MH. Apk. Ne gokymMm. Mignuc
HaTta Apk. 67 ITC.4KI1.0124.03-NM3 HA3BA JOKYMEHTY HA3BA JOKYMEHTY
= 0; 3 Fir ==7){ 1=
; ( == 1) i ( : 0 0){
= (); 3} } } Ockinbkn TemnepaTypa BOAN € KIOYOBUM
napamMeTpoM akBapiymy, Mu BifobparkaeMo BCi AaHi Mpo TeMnepaTypy Ha -eKpaHi.
(16,2); : 0; . (" M)
. ( ); : ("
[ 7| UuTuposaHusa: 0,04% id: 71
"); : (0,1); : ("
") . ( ); . (" C"); BucHoBKK 00

po3niny Y ubomy po3gini NMposeneHo NOBHUI aHaNi3 AaTYUKIB, HEOBXiAHNX OANA CTBOPEHHS
po3yMHOro cepegosuua. ObpaHi gaTYMKKM TeMNepaTypu MaloTb FrePMETU30BaAHNI KOpnyC O
3aHypeHHSs y Boay. Po3pobneHo nigirpisay, akuni 3anobira€ MoOXX/NBMUM pU3nMKaM OS89 XUTTSH
aKBapiyMHUX MeLllKaHLIiB y pa3i BigMOBM AaT4ukKa TeMnepaTypu. NMapameTpun nigirpisaya
po3paxoBaHi 3 ypaxyBaHHAM 06'eMy akBapiyMy. 3MH. Apk. e nokyMm. Mignuc OaTa Apk. 68
ITC.4KI1.0124.03-N3 HA3BA JOKYMEHTY HA3BA OOKYMEHTY Po3pobneHo 4oTupu anropntMmm
Ona QyHKUIOHYBaHHSA akKBapiyMy, sKi He MaloTb B3aEMHUX 3a/ie)XXHOCTeN. HaBeaeHi cxemn
NigKAYEHHA NPUCTPOIB 40 NaaTdopmMum 3, a TaKOXX CTPYKTYypHa Ta
PYHKLiOHa/IbHa eNeKTPUYHI CXeMn. [ KOHTPOJIIO NapaMeTpiB BUKOPUCTAHO MOPTaTUBHUIA
KoMmn'rotep , AKUI B3aemogie 3 \Vi-Fi Ta nepepnae gaHi Ha MobinbHI NpUCTpOI.
Po3pobneHo NpnHUNMNOBY eNEKTPUYHY CXEMY ON18 "pO3yMHOro" akBapiymy Ha 6asi 3
BUKOPUCTAHHAM KOHTpoOJiepa 328. MpucTpoi, Wo XNBNATbLCSA Big Mmepexi 2208,
nigKaYeHi oo 3a AOMNOMOroK ONTOCKMMICTOPIB Ta cMMICTOopIB. MprBeaeHo po3paxyHoOK
pe3ucTopa As1s8 onTocuMicTopa 3 MeToto 3abe3nevyeHHa TpuBanoro yHKLIOHYBaHHSA cBiTnogioaa.
BUCHOBKW

@ O6Hapy»xeH Mnarnat: 0,19% https://www.coursehero.com/file/p6q... + 3 pecypcos! id: 72

3MH. Apk. o gokyM. MNignnc OaTa Apk. 69 ITC.4KI1.0124.03-N3 Po3pob. PaTHukos €.C. KepiBHUK
HoH4yeHKo B.HO. PeueH3. Ko3y6 HO.I. H. KoHTp. 3aB. kad.

CemeHoB M.A. BUCHOBKW Nit. Akpywie 2 JIHY Kadegpa ITC, I'p.4Kl . Ockinbkn po3pobka
aBTOMaTU30BaHUX CUCTEM KepyBaHHS LUTYYHUMIN CcepefoBULLLaMN iICHYBAHHS XXMUBUX OPraHi3MiB €
OOCUTb BY3bKOI TEMOIO B AOCAIAXKEHHSAX, FOTOBUX PilLlEHb i CEPINHOro BUPOOHNUTBaA TakNx
MPUCTPOIB MOKWN LLIO HEMAE, HaBiTb HE3Ba)Kaloun Ha LUBUAKNIA PO3BUTOK HOBITHIX TEXHONOrIN Y
chepi poboToTexHIKN. Lle focnigeHHs Tako)X NOKANKaHe NiABULLNTY iHTepecC CyCcninbCTBa Ta
HayKOBOI CMiJIbHOTU A0 AOCAIAXKEHb Y Wi ranysi aBToMaTm3auii. HaykoBa HOBM3Ha OTpUMaHKX
pe3yfbTaTiB NoNAra€ B NiABULEHHI e()eKTUBHOCTI YNPaBiHHA MiIKPOEKOCUCTEMOK AOMaLLIHIX
aKBapiyMiB 3a AOMOMOrol MiKPOKOHTPOJIEPHOI CUCTEMU. [TpakTNUYHe 3Ha4YeHHsA poboTn nonsarae B
po3pobui ekcneprMeHTasIbHOro NPOTOTUMNY NPUCTPOID, KNI MiABULLYE AKICTb yNpaBAiHHSA
BOAHMMMN €KOCUCTEMAMN Ha OCHOBI C(HOPMOBAHOI0 aIFTOPUTMY MPOEKTYBaHHA. OTxe,
CMHTEe30BaHa 3a A0MNOMOrol PO3r/IAHYTUX METOLIB MIKPOKOHTPOJIEPHa CMCTeMa A03BOSE
aBTOHOMHO BUKOHYBaTW NOCTaBfeHi 3a4adi, MiHiMi3yto4un ntoacbkuii hakTop i 36epiraroym vac.
30KpeMa, CUCTEMaA MOXKE: BUMIpOBaTU TEeMMepaTypy BOAHOIMO CEpPEAOBMLLA | BMUKATU/BUMUKATH
obirpieay 3a noTpebu; BUMIipoBaTK piBEHb BOAW B aKBapiyMi Ta mogaBaTu CUrHasA, KOJW BiH
ONyCTUTLCHA HMXYe BU3HAYEHOr 0 PiBHSA (Yepes3 BUNapoBYBaHHSA); BUMIpOBATU KiNbKiCTb CBiTNa Bif
namnu i nogaBaTn CUrHaM NPU 3HNXKEHHI MOTY>XXHOCTI A0 HEQOCTATHLOIO PiBHA; KepyBaTK
NPUCTPOSAMUY BigAasIeHO 3a AOMNOMOrol0 NysbTa, NOCUIalYX KOMaHAW Yepe3 Moaynb 14-nopTy. Y
MpPoLEeCi BUPiLWEHHSA MOCTaBNEeHUX ¥ poboTi 3aBAaHb ByN0 OCArHYTO HAaCTYMNHUX pe3y/bTaTiB:
MpoBeAeHO O0CAIAXXEHHS iICHYOYMX pilleHb aBTOMaTU30BaHNX CUCTEM Ta 0BI'pyHTOBaHO
AKTYasIbHICTb T€MU; PO3rAAHYTO | OCNIAXKEHO METOAMN CUHTE3y aBTOMAaTU30BaHNX CUCTEM; 3MH.
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Apk. Ne pokyMm. Mignnc Oata Apk. 70 ITC.4KI.0124.03-NM3 HA3BA JOKYMEHTY HA3BA
OOKYMEHTY Ha oCHOBi NpoBeAeHNX EKCMEPUMEHTIB Ta A0C/iOXeHb CTBOPEHO
MIKPOKOHTPOJIEPHY CUCTEMY YyNpPaBiHHA BOAHUM CEPEAOBULLEM A1 MIKPOEKOCUCTEM. AK
pe3ynbTaT 6ys10 BUSBNEHO, L0 aBTOMaTM30BaHa CUCTEMA B 3MO3i 3BE€CTU A0 MiHIMYMY JOACbKUIA
hakTOp NMOMUNOK Yy NPOLECi KEPYBaHHSA BaXX/IMBMMW KOMMNOHEHTaMM LLITYYHOr0 BOAHOMO
cepefoBULLA iICHYBAHHS XXUBUX OpraHi3mis, i TUM cCaMUM MOKPaLLNTU 3arasbHUA CTaH akBapiyma
aBTOHOMHO, 6e3 y4acTi B ubOMy npoueci JI0ANHN. TaKUM YMHOM, aHali3yro4n OTPUMaHI
pe3ynbTaTu Ha NpUKNagi akeapiymy, 6yno nosefeHo AOUISIbHICTb NOAAbLLOMO PO3BUTKY i
nonynsapu3sadii po3pobneHoro MmeToay Ta aJropuTMy NPOEKTYyBaHHSA A8 BNIPOBaAXKEHHS B
aBTOMaTU4Hi 3acobun kepyBaHHSA. CMNCOK BUKOPUCTAHUX OXEPEJ 3MH. ApK. Ne AOKYM.
Nignnc Jata Apk. 71 ITC.4KI.0124.03-M3 Po3po6. PaTHMKoB €.C. KepiBHMK [JOH4Y4eHKO B.1O.
PeueH3s. Ko3y6 FO.I'. H. KoHTp. 3aB. kadp. CemeHoB M.A. CTTMCOK BUKOPUCTAHUX OXXEPEJ JliT.
Akpywis 2 JIHY Kadegpa ITC, I'p.4Kl . Uncposa cxemoTexHika: nigpyy4Huk / O.A. BopnceHKo. -
Cymn: CymcbKnin gep>xaBHun yHisepcuteT, 2016. -200 c.

©2005-2009 o : 2,20016- 16:10:
J/) . - . / . .
! . . fod/ [0/
H/l . . / -05/238098574/ _
: Al . . / / - -
Al . - .net/ / - -my- .
2,2014 -16:10 H/l . - . /
H/] . fod/ / / . MikpokoHTponepun cimencTBa
/ €BCTiheeB A B. - MockBa: BugaBHun4mnin aim
n UnTtrnposaHusa: 0,02% id: 73

«J[loneka - XX »,

2007.-595c. OnTocumicTopu. Bigkpntnm enekKTpoHHUI pecypc. Pexxum gocTtyny:

:/ . . u/4692- - -- - /. 0-14. BigkpnTtun
eNeKTPOHHUN pecypc. Pexxnm gocTyny: v/ . /o] -phO-
14- - - - - 362065314743. 3MH. ApK. nokyM. Mignnc OaTta
ApkK. 72 ITC.4KI.0124.03-N3 HA3BA OOKYMEHTY HA3BA OOKYMEHTY D518E20
BioKpuTuin enekTpoHHUN pecypc. Pexxum
JocTyny: H/ . Jen/ds/2812.pdf. TOAWHHUK peasibHOro Yyacy

3231. BigkpnTunmn eJ'IeKTp0HHI/II/I pecypc. Pexxum pocTtyny:

47 . ru/ / /ds3231/. 3. BigkpuTum enekKTpoOHHUN pecypc.
Pexxum gocTtyny: 4/l u/ / / 3/ _uno_r3_ pdf.

/ - ' - M., 2011. - 648 c. IHcorpacpika.
BiokpnTuin enekTpoHHUN pecypc. Pexxum goctyny: ! . . / . EnekTpoHHMin
DOKYMeHTOo06ir. BigkpnTuin eneKTpoHHWIA pecypc. Pexxnm goctyny:

Uk, .org/ JENEeKTPOHHUN OOKYMeHT0o0bir. ENeKTpoHHUN AoKyMeHToOo6ir.
BiokpnTuin eneKTpoHHUIN pecypc. Pexxmum goctyny:

: . / - . EneKTpoHHUN nokymeHTo0b6iIr. Binkpntunin
eNeKTPOHHUN pecypc. Pexxum gocTyny: A uafukr/ / /2016/ / -
102/ -24077. . AOOATOK

@ O6Hapy»xeH Mnaruat: 0,19% https://www.coursehero.com/file/p6q... + 3 pecypcos! id: 74

3MH. Apk. e gokyM. Mignuc JaTta Apk. 73 ITC.4KI.0124.03-MN3 Po3po6. PaTHuKoB €.C. KepiBHUK
HoH4yeHko B.HO. PeueHs. Ko3y6 HO.I'. H. KoHTp. 3aB. Kad.

CemeHoB M.A. JOOATOK JliT. Akpywis 10 JIHY Kaceppa ITC, I'p.4KI . JIicTiHF KoAy rofl0BHOroO

MeHto /* - 1638. */ # #
_ 500 #
n LunTtnposaHus: 0,01% id: 75
‘TM1638My.h"
#

n LnTnposaHuns: 0,01% id: 76
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#include "Menultem.h" enum submenu { timeMenu, timer, morning, evening, alarm,
lamplnterval, curTemp, logTemp, dayTemp, nightTemp, deltaTemp, bubblesinSecond,
bubbleControlSettings, sensorValue, bubbleSettings, bubbleDaySpeed, bubbleNightSpeed,
beforeMorningStart, bubbleControlSound, feedingMenu, morningFeeding, eveningFeeding,
dayFeedingSettings, nightFeeding, durations, motorPosition, motorSpeed, bubbleDurations,
bubbleCount, bubblesIinMinute, sensorlnSecond, errorsinSecond, anon }; class Menu { public:
Menu (TM1638My* module, ControlTemp* _controlTemp, BubbleCounter* bubbleCounter,
StepMotor* stepMotor, BubbleControl* bubbleControl, Feeding* feeding, MicroDS3231* rtc,
CurrSettings* _currSettings); void display(); bool loopNeedControl(); submenu getSubmenu();
private: TM1638My* module; Menultem* subMenu[6]; ControlTemp* controlTemp;
BubbleCounter* bubbleCounter; StepMotor* stepMotor; BubbleControl* bubbleControl; Feeding*
feeding; MicroDS3231* rtc; CurrSettings* currSettings; byte gorind, verind; unsigned long
nextKeyboardTime, lastBlinkTime; byte numEditltem; void initSubmenu(submenu submenu);
submenu submenuName(byte gorind, byte verlnd); byte getDots(submenu submenu); bool
readkevboardNeedControl(); void blinkDisplay(); 3MH. Apk. e gokym. Mignuc OaTta Apk. 74
ITC.4KI1.0124.03-MN3 HA3BA JOKYMEHTY HA3BA OOKYMEHTY }; Menu::Menu (TM1638My*
module, ControlTemp* _controlTemp, BubbleCounter* _bubbleCounter, StepMotor* _stepMotor,
BubbleControl* bubbleControl, Feeding* feeding, MicroDS3231* rtc, CurrSettings*
currSettings) { module = module; controlTemp = controlTemp; bubbleCounter =
_bubbleCounter; stepMotor = _stepMotor; feeding = _feeding; bubbleControl = _bubbleControl; rtc
= rtc; currSettings = _currSettings; gorind = 0; verind = 0; numEdititem = 0;
initSubmenu(submenuName(gorind, verind)); nextKeyboardTime = millis(} +
KEYBOARD INTERVAL; lastBlinkTime = 0; }; bool Menu::loopNeedControl() { blinkDisplay();
return readKeyboardNeedControl(); } void Menu::blinkDisplay() { if (numEditltem == 0 || (millis()
- lastBlinkTime) = BLINK INTERVAL) return; lastBlinkTime = millis(); subMenu[numEditltem - 1]-
changeBlink(); display(); } bool Menu::readKeyboardNeedControl() { if (millis() =
nextKeyboardTime) return false; nextKeyboardTime = millis() + KEYBOARD INTERVAL; bool ans
= false; bvte kevs = module- keysPressed(800111111, B00111100); if (module- kevPressed(0,
keys) && currSettings- alarmMelody '= nullptr) { // Esc - BLIXoa n3 menoammn delete currSettings-
alarmMelody; currSettings- alarmMelody = nullptr; } if (numEditltem) { if (module- keyPressed(0,
kevs)) { /] Esc - Beixoa n3 pepakTupoBaHus subMenu[numkEdititem - 1]- exitEditing();
numkbdititemn = 0; displav(); } it (module- keyPressed(1, kevs)) { // Enter - coxpaHaeM u K
cnepyowemy subMenu[numEditltem - 1]- savebditing(); ans = true; int I; int sizeSubMenu =
sizeof(subMenu) / sizeof(subMenu[0]); 3MH. Apk. Ne gokyM. MNignuc Oata Apk. 75
ITC.4KI.0124.03-MN3 HA3BA JOKYMEHTY HA3BA OOKYMEHTY for (I = numkbEditlitem; |
sizeSubMenu; i++) { if (subMenuli] '= nullptr && subMenuli]- editina()) break; Y} if (1
sizeSubMenu) { numEditltem =i + 1; subMenu[numEdititem - 1]- enterEditing(); display(); } else
{ numEditltem = 0; display(); } } if (module- keyPressed(2, keys)) { subMenu[numEditltem - 1]-
downValue(); lastBlinkTime = millis(); display(); } if (module- keyPressed(3, keys)) {
subMenu[numEditltem - 1]- upValue(); lastBlinkTime = millis(); display(); } } else { if (module-
keyPressed(0, kevs)) { // Esc - Bo3BpaT MeHto Ha agpec 0-0if (verind) { verlnd = 0;
initSubmenu(submenuName(gorind, verind)); display(); } else if (gorind) { gorind = O;
initSubmenu(submenuName(gorind, verind}); display(); } } if (module- keyPressed(1, keys)) { //
Enter - peXxuMm pegaktTupoBaHma int i; int sizeSubMenu = sizeof(subMenu) / sizeof(subMenul0]);
for (i = numEdititem; i sizeSubMenu; i++) { if (subMenuli] != nullptr && subMenu[i]- editing())
break; } if (i sizeSubMenu) { numEditltem =i + 1; subMenu[numEditltem - 1]- enterEditing();
displav(); } Y int dVer = 0, dGor = 0; 3MH. Apk. e gokym. Mignuc OJaTta Apk. 76 ITC.4KI.0124.03-
N3 HA3BA JOKYMEHTY HA3BA OOKYMEHTY if (verlnd == 0 && module- keyPressed(2, keys))
dGor--; [/ lett it (verlnd == 0 && module- keyPressed(3, keys)) dGor++; // right if (module-
keyPressed(4, keys)) dVer++; // down if (module- keyPressed(5, keys)) dVer--; // up if ((dGor ||
dVer) && (submenuName(gorind + dGor, verind + dVer) '= anon)) { gorind += dGor; verind +=
dVer; initSubmenu(submenuName(gorind, verind)); display(); } } return ans; } submenu
Menu::getSubmenu() { return submenuName(gorind, verind); }; void Menu::display() { String
sOut; currSettings- startEndDurations(0); for (auto& menultem : subMenu) { if (menultem ==
nullptr) break; sOut += menultem- display(); } int deltaLen = sOut.length() - 8; if (deltalLen 0)
sOut = sOut.substring(0, 8); while (deltaLen++ 0) { sOut +="'"; } module-
setDisplayToString(sOut, getDots(submenuName(gorind, verind))); currSettings-
startEndDurations(1); } submenu Menu::submenuName(byte gorind, byte _verind) { switch
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( gorIind) { case 0: switch ( verind) { case 0: return timeMenu; break; case 1: return timer; break;
case 2: return morning; break; case 3: return evening; break; case 4: return alarm; break; case 5:
return lamplnterval; break; default: return anon; break; } case 1: switch (_verind) { case 0: return
curTemp; break; case 1: return logTemp; break; case 2: return dayTemp; break; case 3: return
nightTemp; break; case 4: return deltaTemp; break; default: return anon; break; } case 2: switch
(_verlnd) { case 0: return bubblesinSecond; break; 3MH. Apk. Ne gokyM. Mignnc OaTta Apk. 77
ITC.4KI.0124.03-NM3 HA3BA JOKYMEHTY HA3BA JOKYMEHTY case 1: return
bubbleControlSettings; break; case 2: return sensorValue; break; case 3: return bubbleSettings;
break; case 4: return bubbleDaySpeed; break; case 5: return bubbleNightSpeed; break; case 6:
return beforeMorningStart; break; case 7: return bubbleControlSound; break; default: return anon;
break; } case 3: switch ( verIind) { case 0: return feedingMenu; break; case 1: return
morningFeeding; break; case 2: return eveningFeeding; break; case 3: return dayFeedingSettings;
break; case 4: return nightFeeding; break; case 5: return durations; break; default: return anon;
break; } case 4: switch (_verind) { case 0: return motorPosition; break; case 1: return
motorSpeed; break; case 2: return bubbleDurations; break; case 3: return bubbleCount; break;
case 4: return bubblesInMinute; break; case 5: return sensorinSecond; break; case 6: return
errorsinSecond; break; default: return anon; break; } } return anon; } byte
Menu::getDots(submenu submenu) { switch ( submenu) { case timeMenu: return currSettings-
secondLed 7?7 BO0O010000 : O; break; case bubbleDaySpeed: case bubbleNightSpeed: case timer:
Case morning: case evening: case morningFeeding: case eveningFeeding: case alarm: return
200010000; break; case curlemp: return controlTemp- getAguaTempConnected() ? B00100010 :
B00100000; break; case bubbleControlSettings: return B01000100; brealk; case logTemp: return
B801000010; break; case nightFeeding: return B01000100; break; case deltaTemp: return
B00001000; break; case davrFeedingSettings: case bubblesinSecond: return B01000000; break; }
return 0; 3MH. Apk. Ne gokym. Mignuc OJaTta Apk. 78 ITC.4KI.0124.03-N3 HA3BA OOKYMEHTY
HA3BA OOKYMEHTY } void Menu:zinitSubmenu(submenu submenu) { for (2uto& menultem :
subMenu) { if (menultem !'= nullptr) { delete menultem; menultem = nullptr; } } switch
(_submenu) { case timeMenu: subMenu[0] = new SettingsValue(currSettings, dayNight);
subMenu[1] = new Textltem("

= new byteEEPROMvalue(EEPROM DELTA TEMP, 5, 10, 2); break; case bubblesIinSecond:

subMenu[0] = new bubbleCounterValue(bubbleCounter, bubbleln100Second); subMenu[l] = new
bubbleControlValue(bubbleControl, controlCondition); break; case bubbleControlSettings:
subMenu[0] = new bubbleControlValue(bubbleControl, minBubblesin100Second); subMenu[1] =
new bubbleControlValue(bubbleControl, maxBubblesin100Second); break; case sensorValue:
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ésubMenu[O] = new bubbleCounterValue(bubbleCounter, minLevel); subMenu[1l] = new

Textltem("d
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