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AHoTamisi. B Marepianax J0mMoBial HAEThCS MOBA PO OXOPOHHUN MIPUCTPIN Ha
MikpokoHTpoJiept ATMEGA16-8Al. 3poGieHo anamiz mpo0ieMyu BUKOPUCTAHHSI
CHUCTEM OXOpPOHHU OO0’€KTIB PI3HOTO MNpu3HayeHHs. Po3risHyTo 1 migiopaHo
BIIMOBIAHY €JEMEHTHY ©0a3zy nia peamizamii npuctporo. Po3pobrieHo
CTPYKTYpPHY CXE€MY MPHUCTPOI0. 3poOJIEHO ONHUC OCHOBHUX PEXHUMIB POOOTH.
Po3pobiieHo 1 npecTaBieHo aroputM poOOTH OXOPOHHOTO PUCTPOIO.
AnHOTanus. B marepuanax gokiana ujier peyb 00 OXpaHHOM YCTPOWCTBE Ha
mukpokoHTposiepe  ATMEGAI16-8Al.  Cpenan a”Haim3  MpOOJIEMBI
UCIIOJIb30BAHUSI OXPAHHBIX CHUCTEM [UJIi OOBEKTOB pAa3HOrO0 Ha3HAYCHHUS.
Paccmotrpena u momoOpaHa COOTBETCTBYIOWIAs dJeMEHTHas 0aza s
peanuzauuu yctpoiictBa. Pa3paboraHa CcTpykTypHasi cXxeMa YCTpPOMCTBa.
CnenaHo omucaHue OCHOBHBIX PEXKHMMOB padoThl. Pazpaboran u mpeacTaBieH
JITOPUTM PaOOTHI OXPAHHOTO YCTPOUCTBA.

Abstract. Speech goes in materials of lecture speech about a protective device
on the microcontroller of ATMEGA16-8AIl. The analysis of problem of the use
of the systems of guard of objects of the different setting is done. The proper
element base is considered and neat for realization of device. The flow diagram
of device is developed. Description of basic office hours is done. The algorithm
of protective device work is developed and presented.

BCTYII

JronctBo BeTymuiio B 21-e cromiTTa. TexHonorii B 0araTboX raimy3six
pPO3BHUBAIOTBCSI B TeOMETpUuHId mporpecii. OcoOJMBO 1€  CTOCYEThCS
eNeKTpoHiku. Benukuii npopuB BinOyBcs y o001acTi mepeaadi, oOpoOKH 1
NEepPeTBOPEHHI JaHuX. Lle JOCArHYyTO 3aBASIKM HOBHM  BIIKPUTTAM 1
IpOrpaMOBaHUM  MIKpOCXE€MaM. 3aCTOCYBaHHSI IOBEPXHEBOTO  MOHTaXy
JUCKPETHUX  €JEeMEHTIB 1  “MIHIaTIOpHOI”  JpyKapchkoi  IjiaTd 3
MIKpPOKOHTpOJIEpAMHU JO3BOJIMIJIO OTPUMATH MPWIAJl, SKUW TOMIIIAETHCA Ha
“nmomoni”. Bce me B JaHWM Yac IMIUPOKO BUKOPUCTOBYETHCA B 00JIACTIX
OXOPOHHOT CHUTHAaJI3aIlli, KOHTPOJIIO A0CTYyITy, Tenaedonii. Tenep, B OpiBHIHHI 3
NpUIaaMy, K1 IMAPOKO 3aCTOCOBYBAIMCS BCHOTO JIMIIE 25 pPOKIB TOMY, IIO
MalOTh PO3MIP 3HAYHOrO “SIIMKA”, 3aCTOCOBYIOTHCS MaorabapuTHI IPUCTPOI.
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MOXIMBOCTI HUX MPUCTPOIB 301IBIIUINCSA MIHIMYM Ha MOPSJIOK, @ 30BHIIIHIM
BUTJISI]T iX CTaB “IOBEJIIPHUM, IKUM HE 31MICYye AU3aiiH odicy ab0 KBapTHUPH.

AHAJII3 TPOBJIEMH

CyuacHi cuctemu Oe3nekd (OXOpOHHA CHTHami3alis, Bieo 1 ayaioJoMO(OHH,
BIJICOOKYJISIpM) BIJHOCHO HENABHO YBIMILIM A0 HAIIOro >KUTTSA. Ale 13-3a
HECTaOLTPHOCTI €KOHOMIYHOI OOCTaHOBKHM B CTaHi, sIKa BEIE 10 3aroCTPEHHS
COLlaIbHUX BIJHOCHH, 13-3a MIJBUIICHHS PIBHA 3JIOYMHHOCTI BOHHU CTaju
HaOyBaTu BeJMKOi akTyaibHOCTi. Cmodatky 11 cuctemMu Oynu Oinblie
«irpamkaMmu» a7 3a0e3MeYeHUX JII0JIEH, alie TOCTYIOBO BOHM CTalOTh HOPMOIO 1
pedamMu, IO YBIMNDIM 1O BXUTKY 1 HEOOXITHMMH JJIS MacOBUX BEPCTB
HaceneHHs. He nuBnsumch Ha BCe BENUKY MOMYJISIPHICTH CHCTEM O€3MeKH, B
MICTI HE TaK 0araTo MmiampueEMCTB, 0 3aMAIOThCS iX MPOIaKeM, YCTAHOBKOIO 1
NOJaJbIIUM CEPBICHUM OOCITYrOBYBaHHSM. ICHYIOUl MIiANPHUEMCTBA BBAXAalOTh
3a Kpalle MpaioBaTi 3 BEJIUKUMH 3aMOBHUKAaMHU (B OCHOBHOMY, IOPUAMYHUMU
ocobamu) TOMY MAJisi HEBEIMKUX O(QICiB, KBAPTHUP, Aad HPOMOHYETHCS NaHUM
OXOpOHHUI1 npucTpiil. MeToro ganoi podoTu € po3poOKka OXOPOHHOTO MPHUCTPOIO
Ha MikpokoHTpoJsiept ATMEGA16-8Al.

PO3B’SA3AHHSI 3AJAUI

Oxoponnuii mpuctpiii Ha MikpokoHTposnepi ATMEGA16-8Al (manmani
OpUCTpil) TpHU3HAYCHUW IS IJI0A00OBOI  OXOPOHH O00'€KTIB  PI3HOTO
npu3HaueHHs: 0oQiciB, Jad, KBapTHp, TapaxiB, cXOBUIN 1 T.I. Bin 3abe3neuye
nepenauy SMS Ha 3a7aHi HOMEpPHU y BUIMAJKY NMPOHUKHEHHS HA OXOPOHAEMUUN
00'eKT CTOPOHHIX 0Ci0.

Jlo TmpucTpor0 MOXHA ~MIAKIIOYUTH 0 3-X OXOPOHHHMX JIHIA 3
MarHiTOKOHTAaKTHUMH JaT4YMKaMH, IO MpaIioloTh Ha po3MmukaHHs. [Ipuctpiit
3MaTHUI aBTOMATHUYHO BIAMPABISATH TPU Pi3HI TEKCTOBI MOBIAOMIICHHS (TIpU
PO3MUKaHHI KO)KHOTO 1X TPhOX JATUHKIB).

[TpucTpiit momyckae MiAKIIOYEHHS! TACUBHUX OXOPOHHUX (MAarHITOKOHTAKTHHX)
JaTYMKIB 3 HOPMAJIbHO--3aMKHYTUMHU KOHTaKTaMH, 3'€JHAHHUMH TOCIIJIOBHO B
JaHIIOr nuieida curHamizamii abo MaTYMKIB 3 HOPMaIbHO-PO3IMKHYTUMU
KOHTaKTaM 3'€lHaHUMHU mapajienbHo. [IpucTpiit >KUBUTBCS BiI 3apsAHOTO
npwiany Tenedony, mo Hanmae, (4-7 B). Ilepenbadaerscs, mo Ttenedon Oyxe
NOCTIHHO MIAKIIOYEHUH [0 3apsAgHoro mnpuiany H Oyne 3apsmxaTucs B
ABTOMATUYHOMY PEXKHUMI.

BA3A JIAHUX 151 PEAJIIBALT

B mnpomeci Bubopy enemeHTHOI ©a3u Afisi CTBOPEHHS HOBOTO MPHUCTPOIO
pPO3TTISAAIOTECS. HE TUIBKM TEXHIYHI XapaKTePUCTHKH TOro abo 1HIIOTO
MIKpOKOHTpPOJIEpA, aje TaKOX BEIMKY yBary MpHIAUISI0 3ac00aM MiATPUMKU —
AK amapaTHUM (cTapToBi HAaOOpHW, MpPOTrpamMaTopH, BHYTPIIIHbOCXEMHI
eMyJISTOpH), TaKk 1 NporpaMHUM (MOBH HH3BKOTO 1 BHCOKOTO pIiBHS,
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cumynsatopu). [pupoaHo, y po3paxyHoOk OepeThCsi He TIJIbKU 3pYy4YHICTh POOOTH
1 GyHKIIOHATBHI MOMJIMBOCTI KOHKPETHOTO MakKeTy IporpaM, ajie 1 Horo
BapTICTh.

OxopoHHUM NPUCTPIA MOOyayeMo Ha MikpokoHTpoJiepi AVR dipmu «Atmel»
ATmegal6-8Al. o po3po0t0BaHOTO MPHUCTPOIO MOXHA MIAKIOYUTH 10 3-X
OXOPOHHUX JIHIA 3 MAar"HiTOKOHTAKTHUMHU JaTYMKaMM, IO NPALOTh Ha
PO3MUKAHHSI.

Po3pobumo  OXOpoHHUH ~ TpUCTpii 3 ~ HACTYNHUMU  TEXHIYHUMU
XapaKTEPUCTUKAMHU:

- Hanpyra sxuBnenns: 4.5... 7 B (Big 3apsAHOTO NMPUCTPOIO Teleony).

- CnoxuBanuii ctpym: He Oinbmie 10 MA (He 3 OrJIAy Ha CHOKHUBAHHS
Tenedony).

- Kinbkictp meidiB curnanmizarii: 3.

- Y MOMEHT chopalbOBYBaHHSI BiJicuialoTbes SMS 3amucani B mam’sTh
tenedoHy. 3aTpumka BKIOUeHHs pexumy «Oxopona» (BUXII): 10...50
CeKyHJ] (YCTAHOBIIIOETbCS JKaMIlepaMu). 3aTpuMKa BKIIOUEHHS PEKUMY
«Tpusora» (BXII): 10...70 cexynn (yCTaHOBIIOEThCS mxammnepamu).Hacosi
pexXuMHU poOOTH pUIaay MokKa3zaHo B Tabnuii 1.

Tabmuus 1
YacoBi pexxumu poOOTH ITprIaLy
1 2 3 | Yac Ha Buxig, cekyHg T1 Yac Ha Bxia, cek T2
og(0| 0O 10 10
og(m| 0O 50 20
o|m|n 40 30
(0| 0O 30 30
(0| N 40 40
(0| N 30 50
BB |0 20 60
| B BN | 10 70

B sikocTi 1aT4uKiB BUKOPUCTAIOTHCS TEPKOHOBI TaTYUKU a00 Oyab-sK1 TaTUUKU
3 HOpMaJIbHO-3aMKHYTUMH 200 HOPMaJIbHO-PO3IMKHYTUMH KOHTaKTaMu. Po3mip
TEKCTOBOTO MoBigomieHHs: 90 OykB naTunuiieo abo 40 kupunuiero. [Haukaiis
pexumy oxoponu (O6esnepepBHe cBiTiHHA) 1 TpuBord (0.5 I't MUTOTIHHS) 1
peXHMY yCTaHOBKH Ha oXopoHy (4 I'm). IlpucTpiii UBUTBHCS depe3 amamntep
CTUILHUKOBOTO Tenedony Bia Hampyru mepexi 220 B. Tunum amapatis, 110
MIJKJTI0YAI0Th CKIAJAAEThCA 13 CIMCKY BUIIPOOYBaHUX TenedoHiB: Siemens C35,
Siemens SL45, Siemens C45, Siemens C55, Siemens M55.
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[Ipusznauenus SMS nipu TprUBO31 HaBEIEGHO B TAOIUIII 2

TaGmuis 2
ITpuznagennss SMS npu TpuBO3i
Homep SMS Bignpaska SMS mpu Bignpaska SMS mpu Bianpaska SMS mpu
TpuBO3i | nuretridy TpUBO3i 2 nutekdy TpuBO3i 3 nurerdy
1 Tak Hi Hi
2 Hi TaK Hi
3 Hi Hi TaK
4 TaK Hi Hi
5 Hi Tak Hi
6 Hi Hi TaK
7 TaK Hi Hi
8 Hi Tak Hi
9 Hi Hi TaK
10 Tak Hi Hi
11 Hi TaK Hi
12 Hi Hi TaK
13 TaK Hi Hi
14 Hi TaK Hi
15 Hi Hi TaK

[Tpunuun poboTH MpuiIagy 3aCHOBAHO Ha IMepeiadi KOPOTKOTro MOBIIOMIICHHS 3
nam'siTi MOBIJOMJIEHb TeNeQOHY MPH MOPYILIEHH] HITICHOCTI OJHOTO 31 HIIe(iB
curam3zarii. I[lepenq moyatkoM poOOTH MOTPIOHO BCTAHOBHTH HEOOXITHI ISt
KOpHCTyBaua THMYacOBl mapameTpu (TMepioa yacy Ha BXiJ, Mepioj vacy Ha
Buxin). Ll mapameTpu BCTaHOBIIOIOTHCS 3@ JOMOMOIOI0 MTEPEMHUYOK.

OIIUC OCHOBHUX PEXUMIB POBOTH

KopuctyBau, mokunaiouu 00'€KT, IO OXOPOHSETHCS BKIIOYAE OJHOPA30BUM
HAaTHUCHEHHAM KHOIIKY ympaBiiHHSA npuctpor. [Ipum 1mpoMy moumHae Muratu
CBITIIOMIO/, 3 4acToToto 4 I'1 ,I0 03HAa4a€e TOTOBHICTh MPUCTPOIO A0 POOOTH
(MOYaTOK NOCTAHOBKU B PEXHUM «OXOpOHA»).

[Totim 13 3aTpumKoI0 Ha Buxig 4acy T1 mpuCTpiii aBTOMaTHYHO MEPEXOIUTH B
pexum «Oxopona». Ilig yac maHoi 3aTpUMKH NPUCTPIA HE pearye Ha CTaH
JaTYMKIB 1UIeH(IB cUTHATI3AIl1, 1 KOPUCTYBay O€3MEePEIIKOAHO MOKUAAE 00'€KT,
10 OXOPOHSIETHCA.

[Ticns 3akindenHs wacy T1 Ha BuXia 3 NPUMIIICHHS TPUCTPINA TEPEBIpsie CTaH
nuiei(iB 1, AKIIO BOHU 3HAXOASITHCS B HOPMAJIbHO-3aMKHYTOMY CTaHi, 3araiioe
CBITJIO10]1 (IPUCTPIii epeHIIoB B pexuM «OXOpoHa»)

ko xo4 6u oauH 3 1UIei(iB 3HAXOIUTHCS B HE3AMKHYTOMY CTaHi, IPUCTPIi
HE MEePeXOoIuTh B pexuM «OXOpOoHa», CBITIOMIO] TaCHE 1 IPUCTPIA MEPEXOAUTH
B pexuM odvikyBaHHs. HeoOximHO mnepeBipuTH nuieiidu 1 mpuBecTd iX B
3aMKHYTUH CTaH, MICIs YOro JIOYEKATUCA TMOCTAHOBKM CHUCTEMH B PEXKUM
«OxopoHa» (MoYaTok Oe3MepepBHOTO CBIYEHHS CBITIIO/110/1a)

[Ipu  copanpoByBaHHI  OyIb-SIKOTO  AaTdyuka  (PO3MHUKaHHS/3aMHKaHHS
oxoponHoro mmieidy Nel/2/3) moymHAEeThCS BIWIIK Yacy Ha BIIKIIOYCHHS
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cuctemu npu Bxoai (yac T2). Akiio B 1€ nepioj yacy HATUCHYTH KHOIIKY - TO
curHajmizaris Oyje nepeBe/ieHa B peKUM OUY1KyBaHHsI (CBITJIOI10/T 3TacCHE).
Axmo 3a ywac Ha Bxig T1 curHamizamis He Oyne Je3aKTHBOBaHA MPHUCTPIN
NEPEXOAUTh B PEXKUM «TpuBOTa» 1 MPHUCTYMAE JO PO3CHIKH ITOBIJIOMJICHb.
[ToB1IOMIICHHS] PO3CHIIAIOTHCS 32 HACTYITHUM MPUHIIMIIOM: SIKIIIO CITpaItoBaB 1-
Ui mend, To BiACWIAETHCA SMS 3 MOpsaKoBUMH Homepamu 1. 4, 7. 10, 13.
Skiio crparroBa 2-i med - To BinOyaeThCs BiACHIaHHS 2-T0, 5-T0, 8-T10, 11-
ro i 14-ro noBimomiieHHsA. SKmio crpaitoBaB 3 nuieid — TO BIICHIAIOTHCS
SMS 3 nHomepamu 3, 6, 9,12, 15.

Po3pobumo anroputm poOOTH OXOPOHHOTO MPUCTPOIO 3TITHO PEKUMIB POOOTH
ANTopuTM pOOOTH HABEJICHO HAa PUCYHKY 1.

s mporpamyBaHHsT 3acTocyemo MoBy C. Buxopucraemo xomminsarop dipmu
IAR Bepcii 2.28.
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| IHiLjani3auia /l
0 Khorka
HaT UCHyT a?
1
(KMBAHHS CT aHy KHOMKW /I
MaranHs caiTnogboma 3 pasu i 1
ray3oi0
Mir aHHa GBiT nofiofa 3 yacT ot oo 4
r
TMepect aBaHHA CBIT YeHHs CBIT NI0Aioa,
Pexviv 0xopoHa GBIT nogjoz, MocT iHO
CBIT UT bCAA
MwraHHs CBITNOAIOAA 3 4ACTOTOK
/l KHonka
HaTUCHyTa?
| GkuaaHHA CTaHy KHOMKU /I
e ceitrozjona 05 T /I CK1aaHHA CTaHy KHOMKN /I

0 5

Puc. 1. Anroput™M po6OTH OXOPOHHOTO TIPHUCTPOIO
BUCHOBKHA

OCHOBHOIO TEXHIYHOIO 3a7audelo Oyna po3poOKa OXOPOHHOIO MPHUCTPOIO Ha
mikpokoHtposiepi ATMEGA 16-8Al.

Byno po3risHyTO Ta MpoaHANi30BaHO CYYacHHWM CTaH BUPOOHWIITBA Yy JaHIN
raiy3i. bynu po3rasHyTi pi3HI CXEMOTEXHIUH1 PIIIEHHS Ta JEsAKi MPOMHCIIOBI
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OXOpOHHI mTpucTpoi. Ha oOCHOBI aHami3zy TEOPETHYHUX Ta MPAKTUIHUX
BimoMOCTell Oyna po3po0iieHa CTPYKTypHA cXeMma MPUCTPOI0, IO JO03BOJISE
3MIMCHUTA ONTHUMAaJlbHE BUPIIICHHS OCHOBHOI 3amadyi. Po3polOiieHo anroputm
poOOTH OXOPOHHOTO MPHUCTPOIO 3TITHO MPUHIMIY podotu. s po3poOku
nporpaMu 0yJ0 BUKOPUCTAaHO MOBY mporpamyBaHHs C, B CEpeIOBHIII PO3POOKH
Embedded Workbench TAR Bepcii 2.28.
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