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(54) NMOPTATUBHUWA, NEPEHOCHWUWA, ABTOHOMHWMA OXOPOHHUA MNPUCTPIA 3 AKTUBHUMMU
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(57) Pedpepar:

lMopTaTMBHMI, NEPEHOCHUN, aBTOHOMHUWA OXOPOHHWW npucTpii (1) 3 akTuBHUMM 3acobamu
NnonepemKeHHs MICTUTb Kopnyc (2) 3 NMUbOBOK naHenn (6), 3acobu cnoctepexeHHs i dikcauii
noAgiv y surnagi iHppadvepsoHoro (17) Ta pagiodactoTHoro (18) gaTtymnkis BUSIBNEHHS NMPOHUKHEHHS,
mMoaynb dikcadii pyxy/nepecyBaHHs (12) 3 Bigeokamepoto (13), WO BCTAHOBMEHUN Ha IMLbOBIN
naxeni (6), mikpodoH (11), nyckoBun 6nok (14) y Burnagi KHONKM BMMKaHHS (15) XmBneHHsa Ta
cBiTnogiogHnx iHaukaTopiB (16), 3acobu >XUBMEHHA y BUIMSAAI OCHOBHOrO OrioKa XMBMEHHSA Ta
nig3apsagkm (19) ta 6noka aBTOHOMHOrO >xuBneHHsa (20) 3 akymynsatopamu (21), 3acobu 3B'sI3Ky Y
surnagi WiFi-mogyns (34) 3 WiFi-aHteHot (35), GSM-moaynsa (36) 3 GSM-aHTeHow (37), akTUBHI
3acobu nonepemxeHHs1 y BUrMA4i CBITNOBOro 3acoby nonepemkeHHs (28), HM3bKOYacTOTHOI (26) Ta
BMCOKOYACTOTHOI (27) cupeHu (3BYKOBi 3acoOM MONepemXeHHsl), ra3oBoro 3acoby nonepemKeHHs
(33), 6esgpoToBuii 3unTyBaY kapT i MiTok ctaHgapTiB ISO/IEC 14443 (41) Ta aHTeHy 34nTyBaHHA (42)
6esgpoTtoBux KnouiB, cunosi knodi MOSFET (59) cuctemn kepyBaHHA akTMBHMMMK 3acobamm
nonepemkeHHs (26), (27), (28), (33), mikponpouecopHuin moaynb (44) 3 OCHOBHMM OfIOKOM Mam'sTi
(45) Ta 3 nmporpamHuM 3abe3neyvyeHHsM, SKUN BUKOHAHUM 3 MOXIMBICTIO YNpasniHHSA poboToto
npuctpoto (1) WoHanmeHwe B pexumi "odvikyBaHHA" Ta B "aBTOMaTUYHOMY PeXuMi nonepemxeHHs"
yepes cunosi kmtodi MOSFET (59) cuctemn kepyBaHHS akTMBHMMMK 3acobamu nonepemkeHHs (26),
(27), (28), (33), npu uboMy MikponpoLuecopHUn Moaynb (44) mae B3aeMHe 3'€éQHaHHS Ta KaHanm
06MiHy curHanamu, gaHumu, iHdopmauieto 3 nyckoBuMm 6nokom (14), 3 iHppadepBoHum (17) Ta 3
pagioyacToTHUM (18) gaTtynkamun BUSIBNEHHS NMPOHUKHEHHS, 3 6€34pOTOBMM 34NTYBaYeEM KapT i MIiTOK
ctangaptie ISO/IEC 14443 (41) i Takox MikponpouecopHuin mogynb (44) 3a gonomoroto 3acobis
3B'a3ky y surnagi WiFi-mogyns (34) ta GSM-mogynsa (36) Mae B3aeMHe 3'€lHAHHS Ta kaHanu 0OMiHy
curHanamu, gaHvmu, iHpopmaldieto, 3 30BHILLHIM NporpaMHUM 3abesneyeHHsaM, WO po3TalloBaHe B
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rnobanbHin Ta B noKanbHUX KOMM'IOTEPHUX Mepexax. Kopnyc (2) BUMKOHaHWA y BUMMAA
KOHCTPYKTMBHOI OCHOBW MPUCTPOIO (1) i MICTUTb 3axucHui koxyx (3) 3i ctinkamu (4), nepwwni (8) Ta
apyrun (9) BHYTPILWHI KapkacHi enemMeHTW, SKi BMKOHAaHI 3 MOXIMBICTIO BUITYYEHHSI i3 3aXMCHOrO
KoxXyxa (3) Ta 3 MOXIMBICTIO BCTaBNSIHHS B 3axXMCHUM KOXyX (3), 3'emMHy 3agHto naHenb (5) oo
BHYTPILLHbLOT NSIOLWMHI AKOI NPUKpPINieHa rofioBHa eNeKkTpoHHa naTta kepyBaHHS 3 MiKpOnpoLeCOPHUM
mMoaynem (44) i 3'emHy nuuboBy NaHenb (6) 3i 3'€MHOK 3aXMCHOK KpuwKoto (7). Mepwnin BHYTPILWLHIN
KapkacHuUin enemMeHT (8) € OCHOBHOK ASis1 KPINSIEHHS iHWMX KOHCTPYKTUBHUX €NeMEHTIB, a Apyrum
BHYTPILLHI kapkacHui enemMeHT (9) € koprnycom Ans rasoBoro abo aepos3onbHoro, abo rasoBo-
aepo3onbHoro 3acoby nonepemkeHHs (33). Ha 3HiMHIN nuuboBin naHeni (6) BCTaHOBREHWA aucnnemn
(10) 3 moxnueicTIO BiaobpaxeHHs Ha HbOoMYy LWoHarMeHwe QR-koay, pexumis poboTtn npuctpoto (1),
pisHiB curHanie WiFi ta GSM, Bepcito nporpamHoro 3abe3neveHHd. |HdpavepBoHun (17) Ta
pagioyactoTHui (18) gaTuMKu BUSABMNEHHSA NPOHUMKHEHHS Ta MIKPOgOH (11) TakoX BCTaHOBMNEHi Ha
3HIMHIM NUUBOBIN naHeni (6) kopnycy (2), a HM3bkoYacToTHa (26) Ta BMCOKOYACTOTHa (27) cupeHu
BCT@HOBMEHI B MepLIOMYy BHYTPILIHBOMY KapkacHOMy eneMeHTi (8) kopnycy (2), a rasosui 3acib
nonepemxkeHHs (33) BUKOHaAHUM SK ras3oBui abo aepo3onibHWUA, abo rasoBO-aepo30SfibHUI 3acid
NnonepempKeHH 'y BUMMSAAI NPUCTPOL, WO MicTUTh 6anoH (60) 3 aeposonbHo abo rasoBot, abo
ra3oBO-aepOo30fIbHOK PEYOBUHOK YK CYMILLILLIO peqyoBuH, conno (61), wTtopky (62) ana conna (61),
cepsonpuBig (63) wTopkn (62), cepsonpuBig (64) Baxens cnycky 6anoHa (60), i rasoBui 3acib
nonepemxeHHs (33) B 3ibpaHoMy cTaHi BCTaHOBMNEHMW B APYroMy BHYTPILUHBOMY KapKacHOMY
enemeHTi (9), KM B CBOKO Yepry BCTAHOBMEHUI B MEPLLUOMY BHYTPILLHBOMY KapKkacHOMY enemeHTi (8)
kopnycy (2). CeitnoBun 3acid nonepemkeHHs (28) BUKOHaHWM SK MoAynb 3i cBTnogiogom (29) i
A0JaTKoBO MICTUTL  cuctemy oxonogxeHHs (30), Kkpuweuky-g3epkano (31) 3 npuCTpoem
aBTOMaTW4HOro BigkpuBaHHs (32). Bnok aBTOHOMHOro *wuBneHHs (20) 3'egHaHUA EnNEeKTPOHHO-
uncposmM mogynem (22) 3 nporpamHnM 3abe3neyeHHAM, SKUN BUKOHYE (DYHKLIT KOHTPOSO NpOoLECiB
ABTOHOMHOIO >XMBIIEHHS i 3axucTy Big kopoTkoro 3amukaHHsa (POWER management system) ta
yHKLii KOHTpOMo 3apsiay/pO3psimKEHHsT OKPEMOiI KOMIpKM akymynsitopa (21), KOHTponto Ta
BiKMOYEHHS NPU HAOHWU3bKIN Hanpy3i, BBIMKHEHHS Ta BUMKHEHHS BMMIPIOBAHHS CMOXMBAHHSA eHeprii
6rnoka aBTOHOMHOro XwuBrieHHs (20). Brok aBTOHOMHOro XuBMeHHst (20) BUKOHAHWUIA 3 DYHKLUiED
nig3apsgkn Big MepexeBoro abo aBTOMOOGINBLHOMO XMBUITbHOIO NPUCTPOIB Ta pO3TalUOBaHUNA B
cepeavHi kopnycy (2). MNpucTpin (1) AoAaTKOBO MICTUTb AaTYMKU KOHTPOIO Y BUMMAAI OAaTYMKa TUCKY
(23) 3 iHTErpoBaHUM JaTyMkom TemnepaTypu Ta BOMorocTi (24), WwWo po3TawoBaHuiA B KOPMyCi (2) i
AaTyMka KOHTPOSMIO 3MiHW OCBITNEHHS (25), AKMA BCTaHOBMEHWA Ha 3HIMHIN NMUbOBIA nNaHeni (6).
MikponpouecopHuit mogynb (44) Ta roro nporpamHe 3abe3neyeHHAM BMKOHAaHI Ta HanalwToBaHi 3
MOXINUBICTIO ynpaeniHHA poboTol npuctpoem (1) LWOHaMMeHLWe B YOTMPbOX OCHOBHUX pexumax
"ouikyBaHHA", "MOHITOpUHI", "oxopoHa", "obopoHa" i B cTaHi "Tpuora", ge pexum "ouikyBaHHs" €
NacyBHUM PEXMMOM CTaHy npucTpoto (1) 3 BUMKHEHMMMU AaTyMKaMy BUSIBMIEHHS NMPOHMKHEHHS (17),
(18) Ta gaTymkamu KoHTpono (23), (24), (25), | B ubOMy pexuMi MiKponpoLecopHui mogynb (44), 3a
JOMOMOrOK MPOorpaMHoOro 3abesneyeHHsl, BUKOHAHWUIA 3 MOXIMBICTIO "34MTyBaHHSA" (hi3VYHOro cTaHy
npuctpoto (1) i nporpamHe 3abe3neyeHHs BUKOHAHE 3 MOXIMBICTIO HALCWMAHHS TEXHIYHUX
MoBIQOMITEHb Ta CUrHaniB-HaragyBaHHA Ha eneKTPOHHO-LMGPOBI Npunaan KopucTyBadis npo Te, Lo
npucTpin (1) pexum "MOHITOPUHI" € aKTUBHUM pexumMoM 3 dikcauieto noAdin, nig 4yac sKoro
MikponpoLecopHun moaynb (44), 3a [JOMOMOrow MporpamMHOro 3abe3neyveHHsl, BUKOHaHUN 3
MOXNUBICTIO pikcauii Byab-AKOro crnpautoBaHHs AaTYMKIB BUSIBNEHHS MPOHWKHEHHs (17), (18) Ta
AaTunkiB KoHTponto (23), (24), (25) i TakoxX 3 MOXNMBICTIO 3anucy OaHWX MpO icTopii nogin,
dhoTodikcauil, BignpaBku TEXHIYHUX NOBIAOMMAEHb Ha €NEeKTPOHHO-UMMPOBI Npunagu KopucTyBadie Ta
NigTPUMKN  3B'A3KY 3 EeNleKTPOHHO-LUUMPOBUMM MpunagamMmmn KOpUCTyBadiB;, pexum "oxopoHa" €
aKTMBHMM pPEXUMMOM 3 YyCiMa BBIMKHEHMMW OaTyMKaMu BUSIBNEHHS MNPOHUKHeHHs (17), (18) Ta
Aatynkamu KoHTponto (23), (24), (25) 3agnsd BUABNEHHAM NMPOHUKHEHb B NPUMILLEHHS, 3 dikcauieto
nofin, 3annucom AaHuxX Npo iCTopito Nofdin, i B LbOMY pexuMmi MikponpouecopHuin moaynb (44), 3a
JOMOMOroK NPorpamMHoro 3abesneyeHHsl, BUKOHaHWUI 3 MOXITMBICTIO MepekntoyeHHs npucTtpoto (1) B
cTaH "Tpuora", ¢oOpMyBaHHA | HaACUMaHHA Ha enekTPOHHO-UMGPOoBI NpunagM KopucTysadis
MOBIAOMITEHHSI MPO MPOHUKHEHHS B MPUMILLEHHS Ta MPO MEepeKnYeHHs npuctporo (1) B cTaH
"TpuBora", i TakoX B pexumi "oxopoHa" MikponpouecopHuin mMoaynb (44) Ta WOro nporpamHe
3abe3neyveHHsi BUKOHAHI i HanawToBaHi TakMMm YMHOM, LLO HaJalTb MOXIMBICTb KOpUCTyBayaMm, 3a
OOMOMOrOK BITACHOIO eNeKTPOHHO-uncpoBoro npunagy, BUBGIPKOBO Haacumnatu KOMaHau oo
BMUKaHHSA/BMMUKAHHSA akTUBHUX 3acobiB nmonepemkeHHs (26), (27), (28), (33). Pexum "obopoHa" €
aKTUBHUM pPEXMMOM 3 YyCiMa BBIMKHEHUMW JaTyMKamMy BUSIBIIEHHS NPOHUMKHEHHA (17), (18) Ta
Aatynkamu KoHTponto (23), (24), (25) 3agnd BUABNEHHAM NMPOHUKHEHb B NPUMILLEHHS, 3 dikcauieto
noAin, 3anncom AaHux Mpo iCTOpilo MoAin, i NnpucTpii (1) HanawToBaHWA Ta Mpauloe 3a 3adaHum
nporpaMHMM  3abesneyeHHs M  MIKPOMPOLLECOPHOTO  MoAaynst  (44) anroputMom  "BUSABIIEHHS



UA 150111 U

NPOHWKHEHHS B 30HY OXOPOHW", i Npu cnpauoBaHHi ByaAb-SKOro 3 AaT4YNKIB BUABMEHHS NPOHUKHEHHS
(17), (18) Ta/abo patumkis koHTponto (23), (24), (25), 3rigHO 3 HanawTOBYBAHHAMW MPOrpPamHOro
3abe3neveHHss MikponpouecopHoro moaynsa (44) npuctpin (1) BMKOHaAHWA 3  MOXIMBICTIO
NepPEeKIUNTUCA B CTaH "TpmBora", i TakoX NporpamHe 3abesneveHHs1 MiKponpoLECOPHOro MOAyIs
(44) B pexxmumi "obopoHa" BUKOHaHe i HanawToBaHe 3 MOXIMBICTIO aBTOMAaTMYHO HanpaBnsTH Kepytoui
CUrHanu Ha aKTUBALUil0 aKTUBHUX 3acobiB nonepemkeHHs (26), (27), (28), (33), 3a ymoBM SAKWO Taki
0O03BONMM Ha aKkTMBaUilo akTMBHMX 3acobiB nonepemkeHHs (26), (27), (28), (33) 3aspanerigb
BBIMKHEHHI KOPUCTyBayYeM B HanalwTyBaHHAX MpOrpaMHoOro 3abesneyeHHs MiKponpoLEeCcopHOro
moayns (44). HanawTtyBaHHs nporpamHoro 3abesneyeHHs MikponpouecopHoro mogynsa (44) ans
pexumy "0BOopoHa" TakoX BUKOHaHi 3 MOXIMBICTIO O03BOMATU KOpUCTyBayamM BMUKaTU/BUMUKATU
Oyab-AKMI 3 akTMBHMX 3acobiB nonepemxeHHs (26), (27), (28), (33) wnsaxom HagcunaHHA curHanis 3
eNeKTPOHHO-UNMpPOoBUX nNpunagis  kopuctysada. B pexumi "obopoHa" wmogynb  dikcauii
pyxy/nepecysaHHs (12) 3 Bigeokamepoto (13), mikponpouecopHun mogynb (44) Ta Moro nporpamHe
3abe3neyvyeHHs BUKOHaHI Ta HanalwiTOBaHi 3 MOXNMBICTIO 34iMCHEHHA dhoTodpikcauin, 3 MOXNUBICTIO
BigMpaBKN TEXHIYHMX MOBIAOMMEHb HA €NEeKTPOHHO-UMGPOBI Npunagn KopuctyBadiB Ta MigTPUMKM
0e3nepepBHOro 3B'A3KY 3 €NEeKTPOHHO-LMMPOBMMN MpuUnagaMn KOpuCTyBadiB; cTaH "TpuBora" €
aKTMBHMM CTaHOM 3 BMMKHEHVMW AaTyvMKaMy BUSIBIIEHHS MPOHWKHEHHS (17), (18) Ta patynkamm
koHTponto (23), (24), (25), i npucTpin (1), 3rigHO 3 HanalwWTOBYBaHHSIMW NpOrpamHoro 3abesneyeHHs
MiKponpoLecopHoro mMoayns (44) BMKOHaHWA 3 MOXIMBICTIO MEPEKMYMTUCA B CTaH "TpmBora" i3
pexumis "oxopoHa" um "oOopoHa" B pe3ynbTaTti aHanidy cuTyauii nporpaMmHuM 3abe3neyvyeHHsM
MikponpouecopHoro moayns (44) ta Big iX curHanie, abo BHacnigok BBIMKHEHHsi cTaHy "Tpusorun"
KOpUCTyBayamy LUASIXOM HaACUITAHHA CUrHanis 3 eneKkTpoHHO-UMpoBMX Npunagis kopuctyBada. B
CTaHi "TpuBora", sKMiA BBIMKHEHUI KOpUCTyBayem, nporpamMHe 3abesneyeHHs MiKponpoLeCcOopHOro
mMoayns (44) HanawToBaHe 3 MOXIUBICTIO (POPMYBaAHHSA | HAOCWIAHHS Ha EenNeKTPOHHO-LUMPOBI
npunagu KopMcTyBayiB NOBiAOMIMEHHS NPO NepeKNioYeHHs npucTpoto (1) B ctaH "tpusora”. 3a ymoBu
3asganerigb BBIMKHEHMX HamnawTyBaHb Yy BUIMS4i OO3BOMIB Ha akTMBaALUil0 aKTMBHUX 3acobis
nonepemxeHHs (26), (27), (28), (33), nporpamHe 3abesneyeHHs MikponpouecopHoro Moaynsa (44)
HanalwToBaHe 3 MOXIMBICTIO aBTOMAaTUYHOIO HanpaBfiEHHS KEPYHOUMX CUTHarmiB Ha akTMBaLUilo YCixX
abo obpaHux akTMBHUX 3acobiB nonepemkeHHs (26), (27), (28), (33). B npoueci poboTtn npuctpoto (1)
B CTaHi "TpuBora" nporpamHe 3abesnevyeHHs1 MiKpOnpoLEeCOPHOro Moayns 44 HanawToBaHe TakuMm
UYMHOM, LLIO J03BOJISIE KOPUCTYBAYEBI CAMOCTINHO "BpY4YHY" i Ha BigcTaHi BMMkaTn abo BuMukaTun 6yab-
AKUA 3 aKTUBHUX 3acobiB nonepemxeHHs (26), (27), (28), (33) 3a 4onoMorolo HagcunaHHA curHanis 3
erleKTPOHHO-UMMPOBUX NpUnaaiB KOpUCTyBaYa, i TakoX B CTaHi "TpuBora" MikponpoLecopHuin Moaynb
(44) Ta noro nporpamHe 3abe3neyeHHs BMKOHaHi Ta HanawiToBaHi 3 MOXMMBICTIO 6e3nepepBHOI
nNigTPMMKN  3B'A3KY 3 €NeKTPOHHO-uudpoBMMM npunagamu  (NpucTposmn) KopucTyBaya. [ns
MOXINMBOCTI ynpaBniHHA poBoTOo MpUCTpolo (1) LWOHaWMeHLe B YOTUPbOX OCHOBHUX peXumax
"ouikyBaHHA", "MOHITOPUHr", "oxopoHa", "obopoHa" i B cTaHi "TpuBora" npuctpin (1) micTuTb Aga
JoaaTkoBUX MiKpokoHTponepwu (46), (50), KOXeH 3 gKuMX Mae 3B'A30K 3 MIKpOMpOLEeCOpHUM Moaynem
(44). Mepwin goaaTKOBUA MIKPOKOHTpOriep (46) MiCTUTb MoAyMb KepyBaHHS (47) CBITNOBMM 3acO60M
nonepemxkeHHs (28), moaynb kepyBaHHS (48) cepBonpuBodoM Kpullku-asepkana (31) ceiTnogioga
(29) ceiTnoBoro 3acoby nonepemxeHHs (28), Moaynb KepyBaHHSA (49) HM3bKOYACTOTHOK CUPEHOH
(26). A ppyruin fopaTkoBuiA MikpokoHTporep (50) MiCcTUTb Moaynb KepyBaHHA (51) cepBonpuBogOM
pO3nuneHHs rasoBoro abo aepo3onibHOro, abo raszoBo-aepo30sIbHOro 3acoby nonepemxeHHs (33),
Moaynb KepyBaHHSA (52) cepBOMpPMBOAOM 3axMCHOI WTopkn (54) cuctemy pO3NUNEHHSA ra3oBoro
3acoly nonepemkeHHs (33) Ta Moaynb kepyBaHHSA (53) BUCOKOYACTOTHOI CUPEHOO 27.
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KopucHa Moaenb HanexuTb OO0 OXOPOHHWUX MPUCTPOIB, SKi BUKOPUCTOBYKOTb B Pi3HOMaHITHUX
NPUMILLEEHHAX, TPAHCNOPTHMX 3acobax, iHWKNX Micusx 3 MeTor: hikcauii BTOPrHeHb, MPOHUKHEHb YK
iHWKX nogin (Hanpuknag - NoXeX, 3agUMIEHHs!, PYWHYBaHHST BiKOH, ABEPEN Ta iHLWWX); HaACUMNaHHS
Ha BiACTaHi KopucTyBayaM MPUCTPOID CUrHanis, MOBIQOMMEHb MPO BTOPrHEHHS 4Yu MNpo nogil vy
NPUMILLEHHi; YTBOPEHHS CUrHanMi3aUinHUX CUMrHaniB Ta 3anobikHUX nonepemkeHb BiAHOCHO CTOPOHHIX
ocCib, $Ki HeCaHKUiOHOBaHE MNPOHWKNM Yy npuMileHHA. KopucHow Mopennio € nopTaTUBHUNA,
NnepeHOCHUI, aBTOHOMHUI OXOPOHHUIN NPUCTPIN 3 aKTUBHUMK 3acobamu nonepexeHHs.

Haibinbw OnuM3bKnMM TEXHIYHMM pilleHHAM [0 3anpornoHOBaHOI KOPWUCHOI Mogeni € cuctema
OXOPOHHOT curHanisadii, y cknagi akoi nepegdayeHu NpUCTpin, IO MICTUTb KOpPNyC 3 NULbOBOIO
naHenno, 3acobu crnoctepexeHHs i gikcauii nogin y Burnagi iHppavYepBoHOro Ta pagiovyacTOTHOro
OaTuYuKiB BUSIBNEHHS MPOHUKHEHHS, MOAYNb ikcauii pyxy/nepecyBaHHs 3 Bigeokamepoto, Lo
BCTAHOBMEHMIN Ha NULbOBIN NaHeni, MIKpOGOH, MyCKOBMIA BNOK y BUrNSAAI KHOMKA BMUKAHHS XUBMEHHS
Ta CBITNOAIOOHWUX iHOMKATOPIB, 3acOobu >XMBMEHHA Yy BUIMSA4i OCHOBHOrO 6rioKa >XMBMEHHA Ta
nig3apsagkn t1a 6rnoka aBTOHOMHOIO XMBIEHHSA 3 akymynatopamu, 3acobu 3B'asky y surnagi WiFi-
moayns 3 WiFi-aHTeHoto, GSM-mogynsa 3 GSM-aHTEHO, akTMBHI 3acobu NonepemKeHHs y BUMMSAI
CBITNOBOro 3acoby nonepemKeHHs!, HU3bKOYACTOTHOI Ta BMCOKOYACTOTHOI CUpPeHM (3BYKOBI 3acobu
nonepexeHHs, rasoBoro 3acoby nonepemkeHHs, 6e34pOoTOBUN 34MTyBad KapT i MITOK cTaHAapTiB
ISO/IEC 14443 Ta aHTeHy 34nTyBaHHS 06e3gpoToBMX KmodiB, cunosi kitodi MOSFET cuctemu
KepyBaHHS aKTMBHUMW 3acobamu MonepepKeHHs, MiKpONpOLLECOPHUA MOAYMb 3 OCHOBHMM OnoOKOM
nam'ati Ta 3 nNporpamMHUM 3abe3neyveHHsIM, SIKUA BUKOHAHWA 3 MOXIMBICTIO ynpaBmiHHS poboTo
NPUCTPOIO LLIOHAVMEHLLIE B PEXMMIi "OuiKyBaHHS" Ta B "aBTOMaTUYHOMY pexuMi nonepeaxeHHs" yepes
cunosi kmodi MOSFET cuctemu kepyBaHHS akTMBHMMM 3acobamu nonepemkeHHs. [pu ubomy
MIiKpONpoLecopHuin mMoaynb 44 Mae B3aeMHe 3'€dHaHHA Ta KaHanmum OOMiHy curHanamu, AaHuMmu,
iHdopMauieto 3 NyckoBMM GIOKOM, 3 iHPPaYepBOHUM Ta 3 pagioyacTOTHUM AaTyMKamMu BUSIBIIEHHS
NPOHUKHEHHS, 3 6e3gpoToBMM 34uMTyBadem kapT i MiTok ctaHgaptis ISO/IEC 14443. | takox
MiKpONpoLLECOPHUA MoAYrb 3a AONoMOrok 3acobiB 3B'asky y Burnsai WiFi-moaynsa ta GSM-moayns
Ma€ B3aeMHe 3'€AHaHHS Ta kKaHanu oOMiHy curHanamum gaHumu, iHdopmauieto, 3 30BHILLHIM
nporpamMHMM 3abe3neyeHHsM, WO po3TawoBaHe B rnobanbHin Ta B JIOKANbHUX KOMM'IOTEPHUX
mepexax (MaTeHT Ykpaiiu Ha kopucHy moaens Ne 138039, MIMK G08B 13/00, ny6bn. 11.11.2019 [3]).
Lis kopucHa mopenb npusHavyeHa Ons BUKOPUCTAHHA Yy NOEAHAHHI 3 iHWWUMM TUNaMU OXOPOHHMX
NPUCTPOIB Ta 30epexeHHSI OCHOBHUX (PYHKUIN MOBINbHOro TenedoHy. TakoX Le TeXHiYHe pilleHHs
NOBUHHO MiABMLLYBaTU €PEKTUBHICTb OMOBILLEHHS NMPO 3nam abo Kpagpkky 3a paxyHOK aBTOMaTU4HO
BMKOHYBAHOI MOCMIAOBHOCTI PEXMMIB OXOPOHW | OMOBIWEHHS | MOXIMBOCTI BUKOHaHHSA DYyHKUT
00OpOHN B aBTOMATUYHOMY pexuMi. | TakoX LA CcMCTEMA OXOPOHHOI CurHanisauii npu3HaveHa ans
3abesnevyeHHs MOXNMBOCTI nepedadi BigganeHoOMy KOpucTyBayeBi BigeoiHdopmauii y BurnsAgi
Be3nepepBHOro BiAeoNnoOTOKYy AaHUX B PEXMMi peanbHOro 4acy no Mepexi 3B'a3ky. Ane Taka KopucHa
MoAenb He € MOPTAaTUBHMM, MEPEHOCHUM, aBTOHOMHUM OXOPOHHWUM MPUCTPOEM 3 aKTUBHUMW
3acobamm nonepesKeHHS1 KOHCTPYKUisi SIkoro € ManorabapuTHo, 3pydHoto Ta 6esnevyHor Ans
BMKOPUCTaHHS B NOOYTOBUX Ta iHWMX MNPUMILLEHHSX, | BiANOBIAHO UA cucTeMa He 3abesnevye
MOXIUBICTb NeErkoro, 3py4yHoro ta 0e3ne4YyHoro aBTOHOMHOMO TPaHCMOPTYBaHHS, BCTAHOBMEHHA Ta
eKkcnnyarauji KOHCTPYKLUIi B pi3HOMaHIiTHUX NpuMiLLeHHsIX 6e3 "NpuB'A3kn” 0O CTauioHapHOro axeperna
XMBNEHHS, Ta 6e3 0060B'A3KOBOT "MpUB'A3KM" A0 30BHILLUHIX He3aneXHUX OXOPOHHUX cucTeM. Kpim
LbOro, eheKTUBHICTb 3a3HA4YEHOI CMCTEMM OOMEXeHa NnuLle TpboMma pexnmammu poboTtu - "oxopoHa",
"obopoHa" i "onosileHHs", (6e3 MOXIMBOCTI 3aCTOCYBaHHA PEXUMIB "OuiKyBaHHS", "MOHITOpUHr", i 6e3
MOXINUBOCTI poBOTU npucTpoo B cTaHi "TpuBora"). B onucaHin cuctemi BiACYTHS MOXNMBICTb
CaMOCTIHOro (py4yHOro) onepaTUBHOIO i 3py4YHOro KepyBaHHS Ha BiACTaHi (BigganeHo) akTUBHUMMU
3acobamn nonepemKeHHs NPUCTPOID 3anexHo Big CUTyauil, i TakoX BiOCYTHS MOXMMBICTb BUBOpY
pexumis poboTM akTMBHMMM 3acobamu nonepemxeHHs. BignosigHo, BigoMa cucTtemMa OXOPOHHOI
curHanisadii nig Yac HeCaHKLUiOHOBaAHOMO BTOPrHEHHS Yy NPUMILLIEHHS, LLO OXOPOHAETLCS, HE J03BOMSE
LWBMAKO Ta edpeKTMBHO BigpearyBaTu Ha nofii y TakoMy NpUMILLLeHHi, OAHOYACHO MOBIAOMUTU NPO Ue
KOpUCTYBauiB i, 38 HEOOXiOHICTIO, BUKOHATWN KOMaHAM KOPUCTYBaYiB.

B ocHoOBY KkoOpuCHOI Mofeni nocTaBneHa 3ajada CTBOPEHHSA MNOPTATMBHOMO, MNEepPEHOCHOrO,
aBTOHOMHOIO OXOPOHHOrO MPUCTPOK 3 aKTUBHUMWU 3aco0amMu MonepemkeHHsl, KOHCTPYKLIiA SIKOro €
ManorabapuTHO, 3py4HO0 Ta 6e3neyHo AN BUKOPUCTAHHSA B NOBYTOBUX Ta iHWMX MPUMILLEHHSX, i
Takox, 6e3nocepeaHbLO ANS KOHTPOSIO 33 30HOK CMOCTEPEXKEHHS | OXOPOHU Ta Ans duikcauii nogin B
NMPUMILLEHHI, O OXOPOHSETLCS, | ANS WBMAKOI aBTOMATUYHOI YM PYYHOi akTmBauii abo geakrtmeauii
aKTUBHMX 3aCO0iB MONEpesKEHHS.

TexHiYHUMK pe3ynbTaTtaMu, SKi OCAralTbCA KOPUCHOK MOAEri 3a paxyHOK YCiX CYyTTEBUX O3HaK, i
B TOMY YMCHi 3@ paxyHOK HOBMX O3HaK, €: MOXITMBICTb JTIETKOro, 3py4HOro Ta 6€3ne4yHoro aBTOHOMHOIO
TPaHCNOPTYBaHHSA, BCTAHOBIEHHS Ta eKChnyaTauii KOHCTPYKLii B Pi3HOMaHITHUX NpuUMIlLeHHs X 6e3
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"npuB'askn" 0o CTaUiOHApPHOro [mXepena XMBMeHHsl, Ta 6e3 060B'A3k0BOI "NPUB'A3KMN" OO0 30BHILLIHIX
He3anexHMx OXOPOHHUX CUCTEM; OOCATHEHHS MOXIMMBOCTI OnepaTMBHOI aBTOMaTU4HOI pPoBOTU
NPUCTPOIO B HOTUPLOX OCHOBHUX pexumax "odikyBaHHSA", "MOHITOpUHI", "oxopoHa", "obopoHa" i B CTaHi
"TpuBora"; MOXIMBICTb CaMOCTIMHOTO (Py4HOro) OMepaTMBHOMO i 3pYYHOrO KepyBaHHSA aKTMBHUMMU
3acobamu nonepemkeHHs MNPUCTPOID 3anexHo Big cutyadii (BMOIpKkOBE BMUWKaHHS/BUMMUKAHHS
aKTMBHMX 3acobiB nonepemKeHHs); MOXMMBICTb CaMOCTIMHOIO (Py4YHOro) onepaTuMBHOIO i 3pYYHOro
BMOOpPY pexumiB pobOTM akTMBHUX 3acobiB nonepemkeHHs 3 METOW YNepemKeHHs 3'sBMNeHHS
HeraTMBHUX peakuin OcCih, O NMPOHUKNM Y MPUMILLEHHS; OOCATHEHHS MiABULWEHHSA PIiBHS, SIKOCTI i
3PYYHOCTi 3axuUCTy MNPUMILLEHHSA Bi4 HECAHKLIOHOBAHOrO BTOPrHEHHS Ta HadaHHS MOXIUBOCTI
NPUCTPOI0 LWIBMAKO Ta edEeKTMBHO BigpearyBatM Ha noAil y TakoOMy MNPUMILLEHHi, O4HOYaCcHO
noBiJOMUTU NPO Lie KOPUCTYBAYIB i, 3@ HEOOXIOHICTIO, BUKOHATU KOMaHAM KOPUCTYBauiB.

MocTtaBneHa 3agjava BUPILLYETLCA TUM, LLO NOPTATUBHWUIA, MEPEHOCHUIA, aBTOHOMHUA OXOPOHHWUIA
npucTpin (1) 3 akTMBHUMKU 3acobamn NOMepePKEHHS, WO MICTUTb KOpNyc (2) 3 NMLUbOBOK MaHEnNso
(6), 3acobu cnoctepexeHHs i cikcauii noain y Burnagi iHppayepsoHoro (17) Ta pagioyactoTHoro (18)
AaTyuKiB BUSIBNIEHHSI MPOHMKHEHHS, Moaynb dikcauii pyxy/nepecyBanHs (12) 3 Bigeokamepoto (13),
O BCTAHOBIIEHUA Ha NWUbLOBIN NaHeni (6), mikpodoH (11), nyckoBun 6nok (14) y BUrMa4i KHOMKK
BMUKaHHSA (15) Xu1BMEHHs Ta cBiTnogiogHMx iHamkaTtopis (16), 3acobu XXUBMNEHHST y BUMMsSAi OCHOBHOIO
Onoka xumBneHHsa Ta nig3apagky (19) Ta 6noka aBTOHOMHOrO XmBrieHHs (20) 3 akymynatopamu (21),
3acobu 3B'asky y Burnagi WiFi-mogyns (34) 3 WiFi-anteHoto (35), GSM-moayns (36) 3 GSM-aHTeHor
(37), aktuBHi 3acobu nonepemXeHHs Yy BUIMA4i  CBiTNoBoro 3acoby nonepemkeHHs (28),
HU3bKOYaACTOTHOI (26) Ta BMCOKOYACTOTHOI (27) cupeHn (3BYKOBI 3acobu nonepemXeHHs), ra3oBoro
3acoby nonepempkeHHs (33), 6e3gpoToBMiA 3UnTYBadY KapT i MiTok ctaHgapTiB ISO/IEC 14443 (41) Ta
aHTeHy 34nTyBaHHA (42) 6esgpoToBux kntodiB, cunosi kmodi MOSFET (59) cuctemn kepyBaHHs
akTMBHMMK 3acobamu nonepemkeHHs (26), (27), (28), (33), mikponpouecopHun mogynb (44) 3
OCHOBHUM Bnokom nam'aTi (45) Ta 3 nporpaMHUM 3abe3nedeHHsAM, SKUN BUKOHaHWIA 3 MOXMMBICTIO
ynpaeniHHA po6oTo npucTpolo (1) LOHaNMeHLWe B pexuMi "odikyBaHHS" Ta B "aBTOMaTU4HOMY
pexvMi nonepemxkeHHs" Yepes cunosi knodi MOSFET (59) cuctemun kepyBaHHS akTUBHUMYK 3acobamu
nonepemxeHHsa (26), (27), (28), (33), npy LbOMY MikponpouecopHMin mMoaynb (44) Mae B3aemHe
3'egHaHHA Ta KaHanu OOMiHy curHanamu, OaHuMmK, iHdopmauieto 3 nyckoBum 6rnokom (14), 3
iHdpadepBoHMM (17) Ta 3 pagioyacToTHUM (18) gaTynkamun BUSBNEHHSA MPOHUKHEHHS, 3 6€30p0TOBUM
34ynTyBayem kapT i MiTok ctaHgapTiB ISO/IEC 14443 (41) i Takox MikponpoLecopHui mogyrnb (44) 3a
ponomoroto  3acobis 3B'asky y surnagi WiFi-mogyna (34) ta GSM-mogynsa (36) mae B3aemHe
3'egHaHHA Ta KaHanu OOMiHY curHanamu, gaHumu, iHopmauieo, 3 30BHIWHIM MPOrpaMHUM
3abesneyeHHaM, Lo po3TalloBaHe B rnobarnbHin Ta B nokanbHUX KoMn'toTepHux Mepexax. Kopnyc (2)
BMKOHaHWIA Y BUTNSIAI KOHCTPYKTUBHOI OCHOBW MPUCTPOLO (1) i MICTUTb 3aXUCHWUIA KOXYX (3) 3i CTiHKamu
(4), nepwwmii (8) Ta gpyruii (9) BHYTPILLHI KapKacHi enemMeHTH, siki BUKOHaHi 3 MOXIUBICTIO BUMYYEHHS!
i3 3aXMCHOrO KoXyxa (3) Ta 3 MOXNUBICTIO BCTaBNSAHHSA B 3aXUCHUIN KOXYX (3), 3HIMHY 3aHI0 NaHenb
(5) OO BHYTPIWHBOI MMOLWMHI  AKOI MPUKpINIeHa rofnoBHA €enekTPoHHa nnaTta KepyBaHHA 3
MikponpouecopHum Moaynem (44) i 3HiMHY NUUBbOBY NaHenb (6) 3i 3HIMHOIO 3aXUCHOK KpULLIKOK (7).
Mepwmnin BHYTPILHIA KapkacHUW enemMeHT (8) € OCHOBHOK AN KPINMeHHs iHLWWUX KOHCTPYKTUBHUX
enemMeHTiB, a ApYrniA BHYTPIWHIA KapkacHui enemeHT (9) € kopnycom Aans rasosoro abo
aepo30IbHOro, abo ra3oBo-aepo30sIbHOrO 3acoby nonepedkeHHs (33), KpiM TOro Ha 3HIMHI NULLOBIN
naHeni (6) sctaHoBneHun gucnnen (10) 3 MOXMMBICTIO BiJOOpaKeHHs1 Ha HbOMY WoHanveHwe QR-
Kogy, pexumiB poboTtm npuctpoto (1), piBHiB curHanie WiFi ta GSM, Bepcilo nporpamHoro
3abesneveHHs. [HdpadvepBoHun (17) Ta pagiodyacTtoTHMn (18) AATYMKM BUSABIMEHHS MPOHWKHEHHS Ta
MikpooH (11) TakoX BCTaAHOBMEHI Ha 3HIMHIA NMUBOBIM NaHeni (6) kopnycy (2), a HM3bKoYacToTHa
(26) Ta BMCOKOYacTOTHa (27) CMpeHW BCTAHOBIEHI B NepLUIOMY BHYTPILIHBOMY KapKacHOMY efneMeHTi
(8) kopniycy (2), a razoBun 3acid nonepemkeHHst (33) BUKOHAHWUIA sIK ra3oBu abo aepo3onbHUn, abo
ra3oBO-aepo30fIbHUA  3aci® MNOoNepekeHHst y BUIMMSAA4i MPUCTPOlO, WO MicTUTb GanoH (60) 3
aepo30nbHOK abo ras3oBoto, abo rasoBO-aepO30SIbHOK PEYOBMHOK YM CYMILLLLID PEYOBUH, COMIO
(61), wropky (62) ansa conna (61), cepsonpusig (63) wTtopkn (62), ceponpuBig (64) Baxens Cnycky
OanoHa (60), i rasoBui 3acid nonepemkeHHs (33) B 3ibpaHOMy CTaHi BCTAaHOBMEHUA B OpPYromy
BHYTPILWHbOMY KapkacHOMY enemeHTi (9), SKMiA B CBOHO 4epry BCTAHOBMEHUMW B MepLlioOMYy
BHYTPILUHLOMY KapkacHoMmy enemeHTi (8) kopnycy (2). CeitnoBuin 3aci6 nonepemkeHHs (28)
BMKOHAHUM $K Mopgyrnb 3i cBTnogiogom (29) i [ogoaTKoOBO MICTUTb cucTeMy oxonomkeHHst (30,
Kpuweyky-g3epkano (31) 3 nmpucTpoem aBTOMaTUYHOro BigkpvBaHHA (32). Brnok aBTOHOMHOrO
xuBneHHsa (20) 3'egHaHU enekTpOHHO-uudpoBMM Moaynem (22) 3 nporpamHum 3abesnevyeHHsM,
AKAN BUKOHYE (PYHKLII KOHTPOMI MpOLECiB aBTOHOMHOIO >XMBJIEHHS | 3axucTy Big KOPOTKOro
3amukaHHs (POWER management system) Ta dyHKUii KOHTpPONIO 3apsgy/po3psmKeHHs OKpemol
KOMipKM akymynaTopa (21), KOHTPOM Ta BiOKMIOYEHHS MpWM HaOHW3bKIA Hanpysi, BBIMKHEHHS Ta
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BUMKHEHHSI BUMIpIOBaHHSA CMOXMBaHHA eHeprii 6rnoka aBTOHOMHOro xwuBneHHs (20). bnok
aBTOHOMHOro >wuBneHHs (20) BukoHaHUM 3 pyHKUiEw nigsapsokn  Big Mepexesoro abo
aBTOMODINBLHOMO XMBUIBHOTO MPUCTPOIB Ta pPO3TallOBaHUA B cepeauHi kopnycy (2). MNpuctpin (1)
AOAaTKOBO MICTUTb AaTYMKU KOHTPOMKO Yy BUMMAAI AatyvMka TUCKY (23) 3 iHTerpoBaHMM OaTYuMKOM
TeMmnepaTypu Ta Bosorocti (24), wo posTawoBaHui B Kopnyci (2) i Aatymka KOHTPOSO 3MiHU
OCBITNEHHN (25), AKMA BCTAHOBSIEHMI HA 3HIMHIN NUUBLOBIA naHeni (6). MikponpouecopHUi MoAyIb
(44) Ta 1oro nporpamHe 3abe3nevYeHHsIM BWKOHAHI Ta HamnawToBaHi 3 MOXIMBICTIO YMNpaBIiHHSA
po6oTo NpUCTPoeM (1) LLOHAMMeEHLLE B YOTUPLOX OCHOBHUX pexmmax "oudikyBaHHS", "MOHITOpPUHI",
"oxopoHa", "obopoHa" i B cTaHi "TpuBora", ge pexum "OuikyBaHHS" € MacUBHUM PEXMMOM CTaHy
nNpucTpoto (1) 3 BUMKHEHUMW AaTYMKaMN BUSBNIEHHSA NPOHUKHEHHS (17), (18) Ta gaT4yMKaMuy KOHTPONIo
(23), (24), (25), i B UBOMY pexuMi MiKpONpoLEeCopHUn moaynb (44), 3a AOMNOMOroK MPOrpamMHOro
3abe3neyeHHs, BUKOHAHUA 3 MOXMMUBICTIO "34MTYBaHHA" i3U4HOro ctaHy npuctpoto (1), i nporpamHe
3abe3neyeHHs BUKOHaHE 3 MOXIMBICTIO HaACUNAHHSA TEeXHIYHUX MNOoBiOMMEHb Ta CurHanie-
HaragyBaHHA Ha €neKTPOHHO-LMMPOBI MNpunagn KOPUCTyBadiB Mpo Te, WO npuctpin (1) pexum
"MOHITOPUHI" € aKTUBHMM pexuMmoM 3 cpikcauieo nogin, nig 4Yac sikoro MiKponpoueCopHUn Moayrb
(44), 3a ponomorok nporpamHoro 3abesneveHHsl, BMKOHAHWUIA 3 MOXNMBICTIO dikcauii 6yab-akoro
crpautoBaHHA OATYUKIB BUSIBNEHHSA NPOHUKHEHHS (17), (18) Ta gatuwmkiB koHTpomnto (23), (24), (25), i
TaKOX 3 MOXMIMBICTIO 3anmMcy AaHux npo icTopii noain, doTodikcauii, BignpaBKM TEXHIYHUX
NoBiAOMIIEHb Ha €NEeKTPOHHO-LUUGPOBI Npuiagn KopucTyBadiB Ta NiATPUMKK 3B'A3KY 3 €NEKTPOHHO-
UM poBMMU NpUiagamm KOpMCTyBaYiB; PeXMM "0XopoHa" € aKTUBHUM PEXMMOM 3 yCiMma BBIMKHEHUMM
AaTynkamMn BUSIBIIEHHSA MNPOHWMKHEHHs (17), (18) Ta matyukamm koHTponto (23), (24), (25) 3agns
BUSIBIIEHHAM MPOHVKHEHb B NPUMILLEHHS, 3 bikcalieo NoAin, 3anMcoM gaHuxX npo iCTopilo noAin, i B
LUbOMY pEeXuMi MiIKpOMpoLecopHuin mogyrnb (44), 3a AONOMOrow nporpamMHoro 3abesneyveHHs,
BMKOHaHWU 3 MOXMMBICTIO NepekntodeHHs npucTpoto (1) B ctaH "Tpusora”, opmyBaHHA i HAACUNAHHSA
Ha eneKkTPOHHO-UMMPOoBI Npunagn KOPUCTyBadiB MOBIGOMIEHHS NMPO NMPOHMKHEHHS B MPUMILLEHHS Ta
Npo NepekmnoYeHHs NpucTpoto (1) B cTaH "TpmBora", i TakoX B peXumi "oxopoHa" MikponpoLecopHUi
Moaynb (44) Ta noro nporpamHe 3abe3neyeHHs BUKOHaHI i HanawToBaHi TakuMm YMHOM, L0 HagalTh
MOXIMBICTb KOpUCTyBayam, 3a AOMOMOIrOK BMACHOIO €eKTPOHHO-LUMAPOBOro npunagy, BMGIpKOBO
Hagcunatu KoMaHau LWoao0 BMUKAHHA/BMMUKAHHSA akTMBHUX 3acobiB nonepemkeHHa (26), (27), (28),
(33). Pexum "obopoHa" € aKTMBHMM pPEXMMOM 3 YyCiMa BBIMKHEHVMMMW [aTYMKaMu BUSIBIEHHS
NpoHuKHeHHs (17), (18) Ta gatymkamm koHTponto (23), (24), (25) 3agnsa BUABNEHHAM NPOHUKHEHb B
NpUMILLEHHs, 3 doikcauielo nogin, 3anMcoM AaHuX Npo iCTOPI0 Nogin, i npucTpin (1) HanawToBaHMM Ta
npauloe 3a 3agaHuMm nporpamHuMm 3abesneyvyeHHsAM MiKpOnpoLuecopHOro mMoayns (44) anropytmom
"BMSABMEHHSA MPOHUKHEHHS B 30HY OXOpPOHW", i Mpu cnpautoBaHHi Byab-AKOro 3 AaTyuKiB BUSABIEHHS
nNpoHukHeHHs (17), (18) Ta/abo gatumkiB koHTpono (23), (24), (25), 3rigHO 3 HanawTOBYBaHHAMU
nporpamHoro 3abesneyeHHs MiKponpouecopHoOro Moayns (44) npuctpin (1) BUKOHAHWI 3 MOXIMBICTIO
nepekniyYnTUCa B CTaH "TpuBora", i TakoX nporpamHe 3abesneyvyeHHss MiKponpoLecopHOro Moayns
(44) B pexumi "obopoHa" BUKOHAHE i HanalToBaHe 3 MOXITUBICTIO aBTOMATUYHO HaMpaBnAsaTU KEPYHoUi
CUTHanM Ha akTuMBaLilo aKTMBHMX 3acobiB nmonepemkeHHs (26), (27), (28), (33), 3a yMOBM SKLIO TaKki
[03BOMY Ha aKkTUBALil0 akTUBHUX 3acobiB nonepekeHHs (26), (27), (28), (33) 3azganerigb BBIMKHEHHI
KOpUCTYBa4YeM B HanaluTyBaHHSAX NpOrpamMHoro 3abeaneyeHHs MikponpouecopHoro moayns (44), npu
LUbOMY HamnaliTyBaHHS MporpamHoro 3abesneyvyeHHs MiKponpoLecopHOro moaynsa (44) onsa pexvmy
"060poHa" TaKoX BMKOHAHI 3 MOXMMBICTIO AO3BOMSATU KOPUCTyBa4YaM BMUKaATU/BUMUKATN Oyab-AKuMn 3
aKkTMBHMX 3acobiB nonepeaxeHHs (26), (27), (28), (33) wnaxom HagcunaHHa CUrHanie 3 enekTPOHHO-
uncppoBmx nNpunagis kopuctysada. B pexumi "obopoHa" mogynb dikcauii pyxy/nepecysaHHs (12) 3
Bigeokamepoto (13), mikponpouecopHui Moaynb (44) Ta noro nporpaMmHe 3abe3neyeHHss BUKOHaHI Ta
HanawToBaHi 3 MOXMMBICTIO 3AiINCHEHHs doTodikcauin, 3 MOXMMBICTIO BiANPaBKU TEXHIYHUX
MOBIOMITEHb Ha ENEKTPOHHO-UMMPOBI NpUnagn KOpUcTyBadiB Ta NigTPUMKM 6e3nepepBHOro 3B'A3Ky 3
€MNeKTPOHHO-UNMPOBUMM  NpunagaMmm KOpUCTyBadiB;, CcTaH "TpuBora" € aKkTUBHUM CTaHOM 3
BUMKHEHMMUW AaTymKamMun BUSABMEHHSA NPOHUKHEHHS (17), (18) Ta gaTtumkammn koHTponto (23), (24), (25),
i npucTpin (1), 3rigHO 3 HaNawWTOBYBAHHAMM NPOrpamMmHoro 3abesneyeHHs1 MikponpoLLECOPHOTO MOAYNS
(44) BMKOHaHWUI 3 MOXITUBICTIO MEPEKIOYNTUCA B CTaH "TpmBora” i3 pexxumis "oxopoHa" um "obopoHa"
B pe3ynbTaTi aHanidy cuTyadii nporpaMmHuUm 3abe3neyeHHsM MikponpoLlecopHoro moayns (44) ta Big
iX curHanie, abo BHacnigoKk BBIMKHEHHSI CTaHy "TpUBOrM" KOpPUCTyBa4yamu LUMSXOM HaOCWITaHHS
curHanis 3 enekTPOHHO-LMMPOBUX Npunagis kopuctysada. B crani "TpuBora", AKMMA BBIMKHEHUN
KopucTyBayem, nporpamMHe 3abesnedeHHs MikponpouecopHoro wmopynsa (44) HanawToBaHe 3
MOXIUBICTIO (DOPMYBAHHSA | HaACUINaHHA Ha enekTPOHHO-UMAPOoBi MpuriaaM  KopUCTyBauiB
NMOBIJOMITEHHA NPO MEepekntovYeHHs npuctpoto (1) B cTaH "TpuBora". 3a ymoOBM 3asganerigb
BBIMKHEHMX HanalwTyBaHb y BUIMsAi 0O3BOJSIB HA aKTMBALi akTUBHMX 3acobiB nonepemkeHHs (26),
(27), (28), (33), nporpamHe 3abe3neyvYeHHs MIKPOMNpOLLEeCOpHOro Moayns (44) HanawToBaHe 3
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MOXTMBICTIO aBTOMATUYHOIO HarnpaBMneHHsl KepyluuMx CurHaniB Ha akTuBauilo ycix abo BubpaHux
aKkTMBHUX 3acobiB nonepemkeHHsa (26), (27), (28), (33). B npoueci pobotn npuctpoto (1) B cTaHi
"TpuBora" nporpaMHe 3abe3neyvyeHHs MiKponpoLLECOPHOro Moayns 44 HanawToBaHe TakMM YMHOM, LLO
OO03BOJISIE KOPUCTYBaAYeBi CaMOCTIMHO "Bpy4YHY" i Ha BigCTaHi BMMKaTu abo BuMMMKaTU Oyab-skuiA 3
aKTMBHUX 3acobiB nonepemkeHHsa (26), (27), (28), (33) 3a gonomMorow HaacCUIaHHA curHanis 3
€NeKTPOHHO-LMPPOBMX NpUagiB KopMcTyBaya, i TakoX B CTaHi "TpuBora" MikponpouecopHui Moayrb
(44) Ta noro nporpamHe 3abesnevyeHHs1 BMKOHAHI Ta HanawToBaHi 3 MOXMIMBICTIO Ge3nepepBHOI
nigTPYMKN  3B'A3KY 3 €NeKTPOHHO-UMPOBMMM MNpuniagamu  (MpUcCTposiMu) kopucTyBada. [Ons
MOXMMBOCTI ynpasniHHA poboToto npuctporo (1) WoHarWMeHLe B YOTMPbOX OCHOBHUX peXumax
"ouikyBaHHS", "MOHITOpUHI", "oxopoHa", "obopoHa" i B cTaHi "tpuBora" npuctpin (1) micTute ABa
00OaTKOBUX MIKpOKOHTponepwu (46), (50), koxxeH 3 AKux Mae 3B'A30K 3 MiKPOMpPOLLECOPHMM MOAynem
(44), i nepwin gogaTtkoBUA MiKPOKOHTporep (46) MiCTUTbL MOAYyNb KepyBaHHs (47) CBITNOBUM 3acOb0M
nonepemxeHHs (28), moaynb kepyBaHHs (48) cepBonpuBodoM Kpullku-A3epkana (31) csitnogioaa
(29) ceiTnosoro 3acoby nonepemkeHHs (28), Moaynb KepyBaHHS (49) HU3bKOYACTOTHOK CUPEHOID
(26), a gpyrmin gooaTkoBuMI MikpokoHTponep (50) micTuTb Moaynb KepyBaHHs (51) cepBonpuBogoM
po3nuneHHs rasoBoro abo aepo3onbHOro, abo rasoBo-aepo30/bHOIO 3acoby nonepemkeHHsa (33),
MoOynb KepyBaHHs (52) cepBOMpPUBOAOM 3axMUCHOI LITOPKM (54) CMCTEMM PO3NUIEHHS ra3oBOro
3acoby nonepemkeHHst (33) Ta Moayrnb kepyBaHHS (53) BUCOKOYACTOTHOK CUPEHOLo 27.

MpucTpin gopaTtkoBO MICTUTb pafioyacTOTHUA MOAYNb NPUAHATTSA/BignNpaBneHHs Ta obpobku
curHanis (39) Big OO4ATKOBMX BMHOCHMX (30BHILIHIX) aKTMBHWX 3acobiB nonepemkeHHs Ta Big
onuioHanbHMx  (30BHIWHIX)  6esgpoTtoBmx  datdmkie  (57), i  papioyacToTHUA  MOAYyrb
NPUMHATTA/BIANPaBneHHs Ta obpobkn curHanis (39) mae 3'€eAHaHHS 3 MIKPOMPOLECOPHUM MOAYyNeMm
(44). JopaTKOBMMW BUHOCHMMM (30BHILLHIMMW) aKTUBHUMW 3acobamun NoNepeKeHHst € HU3bKOYaCcTOTHA
CMpeHa, BUCOKOYACTOTHa CUpeHa, CBIiTNOBMIN 3acib nonepemkeHHsl, ra3oBuii abo aepos3onbHun, abo
ra3oBO-aepo30SbHUA  3acid MONepeKeHHsl, KOXEH i3 SKUX MICTUTb BIONOBIOHUA NpUAManbHO-
nepegasarnbHUA MOOYIb, @ OMNuioHanbHUMK (30BHILWHIMK) ©e3gpoToBUMK AaTymkamu (57) € gaTymkm
pyXy, NPUCYTHOCTi, PO3OUTTA CKra, 3a4MMIIEHOCTI, 3aTOMSIEHHS Ta BiOKPUTOro BOTHIO, €MEKTPOHHO-
MarHiTHUN JaTynk BigKpUBaHHA OBepen, AaTyuK NPOTiKaHHA rasy, KOXeH 3 9KMX MICTUTb BianoBigHWn
npurMarnbHoO-nepeaaBsanbHUn Moaynb.

MpucTpin BiOpPI3HAETLCA TUM, LLO Padio4YacTOTHUI MOAYNb NPURHATTSA/BiANpaBneHHs Ta 06pobkM
curHanie (39) BWMKOHaHMIM 3 MOXIMBICTIO MiAKIHOYEHHS] | BCTAHOBMEHHS B3aEMHOro 3B's3KYy 3
30BHIWHIMW  €NEKTPOHHO-LUMMPOBUMU  NpUNagaMmyv KOPUCTYBadiB Ans  AMCTaHUINHOI  akTusauii
npuctpoto (1) B pexxumi "Tpusora”.

MpucTpin BiApPI3HAETbCA TWUM, WO £K 3acid 3B'A3Ky 0OOATKOBO MICTUTb Orok KOMyHikauii no
TexHonorii ETHERNET (38), akun mae 3'egHaHHA 3 MikponpouecopHuM Moaynem (44).

MpucTpin Bigpi3HAETBCA TUM, WO MIKponNpouecopHui Moaynb (44) mae 3'egHaHHa 3
cBiTnogiogHnMn iHgukatopamu (16), i nporpamHe 3abesneyveHHs MikponpouecopHoro moayns (44)
HanawToBaHe 3 MOXIUBICTIO BiJOOPaXXEHHSI 3MiHU pexumiB poboTu i cTaHy npuctpoto (1) Ha 3HIMHIN
nnuboBin NnaHeni (6) 3a JonoMoror CBiTnoAioaHuX iHaukaTtopis (16).

MpucTpin  BIOPI3HAETLCA TUM, WO MICTUTb XUBUMbHUIA NpuUcTpin (56), AKknA CcymicHUn 3
npotokonamu 3apsagkm QC 1.0, QC 2.0, QC 3.0, i mae moxnuBicTb nig'egHaHHs o GanaHcupa
eMHocTi (58) akymynsTopa (21) 6rnoka aBTOHOMHOTO XuBneHHs (20).

CyTb KOPUCHOT MOAENi MOSACHIOKTb KPECMNEHHS.

®ir. 1 - nopTaTUBHWUIA, NEPEHOCHWUIA, aBTOHOMHMWIN OXOPOHHWUIA NPUCTPIA 1 B pO3ibpaHOMy CTaHi;

dir. 2 - BroK-cxeMa KOHCTPYKTUBHMX Ta eNEeKTPOHHUX eNeMeHTIB NpucTpoto 1;

@ir. 3 - 3HiMHa NMLbOBa NaHenb 6 Ta 3HIMHa 3axXMCHa KpULLKa7;

®ir. 4 - ceiTnoBun 3acib nonepemxkeHHa 28 (BUrMsA4 3 ABOX PaKypciB);

@ir. 5 - razoBun abo aepo3onbHNUIA, abo rasoBo-aepo30sbHUIA 3acib nonepemxkeHHs 33.

Cneuundikauis, nepenik enemMeHTIB, By3niB, AeTanen KOHCTPYKLUiT KOPUCHOI Moaeni.

1 - nopTaTMBHUIA, NEPEHOCHUIN, aBTOHOMHMWIA OXOPOHHWUI NPUCTPIN;

2 - Kopnyc;

3 - 3aXUCHUI KOXYX Kopnycy 2;

4 - CTiIHKM 3aXUCHOrO KOXyxa 3;

5 - 3HiMHa 3agHsa naHenb npucTpoto 1;

6 - 3HIMHa NMUBbOBa NaHerb NPUCTpPoto 1;

7 - 3HIMHA 3axMCHa KpU1LLKa 3HIMHOI NMLbOBOI NaHerni 6;

8 - mepLwmnin BHYTPILLHINA KapKaCcHWUA eNeMeHT;

9 - Opyruin BHYTPILLHIA KapKacHUA enemeHT (Kopryc Ansi ra3oBoro abo aepo3osbHoro, abo rasoBo-
aepo30bHOro 3acoby nonepemxeHHst 33);

10 - gucnnen;
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11- MikpodooH;

12 - mogynb dpikcauii pyxy/nepecyBaHHs;

13 - Bigeokamepa 3 BlNacHUM MiKpOKoHTponepom 13.1;

14 - nyckoBui 6noK;

15 - kHOMKa BMMKaHHS XXMBMEHHS Ta CBITNOAIoOAHOro iHgMkaTopa 16;

16 - ceiTnoAioaHi iHankaTopw;

17 - iHppayepBOHUIN JaTUMK BUSIBIEHHS NMPOHUKHEHHS (OaT4nK pyxy iHppayepBOHOro AianasoHy 3
A3epKarnbHOL0 JTiH30t0 AMs NOKPaLLEHHS YyTIMBOCTI);

18 - pagio4YacToTHMI AaTYUK BUSBNEHHSA MPOHMKHEHHS (pagioyacTOTHUIA AaTUMK PyXy/NPUCYTHOCTI
Ha ecpekTi Jonnepa);

19 - OCHOBHWI BNOK XXMBMEHHSA Ta Nia3apsaKu;

20 - 6GnNok aBTOHOMHOTO XXUBMNEHHS;

21 - akymynsaropu;

22 - moaynb (3 nporpaMHUM 3abesneyeHHsIM) 6rioka aBTOHOMHOrO XuBMneHHs 20;

23 - gaTyuK TUCKY;

24 - paTynK TemnepaTypu Ta BONOroOCTi, LWO iIHTErpoOBaHUN B AaT4YMK TUCKY 23;

25 - faTynK KOHTPOO 3MiHM OCBITINIEHHS;

26 - HM3bKOYaCTOTHa CcMpeHa (3BYKOBUI 3acid nonepemkeHHs);

27 - BMCOKOYACTOTHa CUpeHa (3BYKOBWIA 3acib nonepemXeHHs);

28 - cBiTNnoBuMIA 3acib nonepemKeHHs;

29 - cBiTnogion cBiTNoBOro 3acoby nonepemxeHHs 28;

30 - cuctema OXOnOMAXKEHHS CBITNOBOro 3acoby nonepemkeHHs 28;

31 - Kpu1LKa-A3epKano CBiTNoBOro 3acoby nonepemkeHHs 28

32 - npwucTpi (cepBonpuBia) aBTOMaTUYHOIO BIAKPUBAHHA Kpuwiedkn-Asepkana 31 csiTnosoro
3acoby nonepepkeHHa 28;

33 - razoBuii abo aepo3onbHUIA, abo ra3oBO-aepo30rbHUIA 3acib NoNepeaXeHHs;

34-WiFi-mogyne;

35-WiFi-aHTeHa;

36-GSM-moaynb;

37-GSM-aHTeHa;

38 - 6nok komyHikauii no TexHonorii ETHERNET;

39 - pagiovacToTHMIN MOAYIb NPUAHATTSA/BIANPaBNeHHsA Ta obpobkn curHanis;

40 - aHTeHa pagioyacToTHoro moayns 39;

41 - 6e3gpoToBui 34MTyBad kapT i miTok ctaHgapTis ISO/IEC 14443 (RFID);

42 - aHTeHa 34nMTyBaHHA 6€34p0TOBUX KIHOYIB;

43 - ronoBHa eneKkTpoHHa nraTa KepyBaHHS;

44 - MikponpoLLeCopHNA MOAYIb;

45 - 6nok nam'aTi MikpoONpPOLLECOPHOTO MOAYIIS;

46 - nepLwii 4ogaTKOBUIN MIKPOKOHTPOSEp, WO MICTUTb:

47 - Mogynb KepyBaHHS CBITIOBUM 3acO00M nonepeskeHHs 28;

48 - moynb KepyBaHHA CEPBOMPUBOLAOM KpULLKM-A3epkana 31 ceitnogioga 29 ceiTnosoro 3acoby
nonepemkeHHs 28;

49 - moaynb KepyBaHHS HU3bKOYACTOTHOK CUPEHOI0 26;

50 - gpyrnn 0oAaTKOBUIK MIKPOKOHTPONEP, WO MICTUT:

51 - moaynb KepyBaHHA CepBOMNpMBOAOM 62 po3nuneHHs rasoBoro abo aeposonbHoro, abo
rasoB0-aepo30rbHOro 3acoby nonepempxeHHs 33;

52 - Moaynb kepyBaHHA cepBONpMBOAOM 61 3aXMCHOI LUITOPKN 54 cucTeMU PO3NWUMEHHS ra3oBOro
3aco0y nonepempkeHHa 33;

53 - Mogynb kepyBaHHSA BUCOKOYACTOTHOK CUPEHOIO 27;

54 - 3axucHa wWTopka conna 55 rasoBoro abo aepo3o0sibHOro, abo ra3oBoO-aepo30SIbHOIO 3acoby
nonepempxkeHHs 33;

55 - conno rasoBoro abo aepo3onbHoro, abo rasaoBo-aepo3osbHOro 3acoby nonepemkeHHs 33;

56 - XMBUNbHUI NPUCTPIN, LLLO CyMiCHMIA 3 npoTokonamu 3apsagkn QC 1.0, QC 2.0, QC 3.0;

57 - onuioHanbHi (30BHiLLHI) 6€34pOTOBI AaTYMKK;

58 - 6anaHcup emHocTi akymynaTopie 21 (BMS-cuctema);

59 - cunosi kntodi MOSFET Ha nonboBux TpaH3ucTopax;

60 - banoH raszoBoro abo aepo30sbHOro, abo rasoBo-aepo30sIbHOro 3acofy nonepeskeHHs 33;

61 - cepsonpwuBig 3axucHoi WTopkn 54 conna 55 rasoBoro abo aepos3onbHOro, abo rasoso-
aepo30bHOro 3acoby nonepemxeHHs 33;

62 - cepBONpMBIA BaXxkensi CnycKy ra3oBoi abo aepo30rbHOI, abo ra3oB0o-aepo30sIbHOI PEYOBUHY;
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63 - Haknagka ans iHppayepBOHOro AaTYMKY BUSIBNEHHS NPOHUKHEHHS 17 i Bineokamepu 13.

CTaTUyHMIA ONUC KOHCTPYKL.

MopTaTuBHWIA, NEPEHOCHWMIA, ABTOHOMHMWIA OXOPOHHWA NPUCTPIN 1 3 aKTMBHMMM 3acobamu
nonepempKeHHsa € CKNagHOK KOHCTPYKUIEK, WO MICTUTb PI3HOMAHITHI KOHCTPYKTUBHI Ta €MEeKTPOHHI
eremMeHTu, By3nu, JeTani, a came: KOHCTPYKTMBHY OCHOBY (KOpmyc 2), OaTu4MKu BUSBIIEHHS
NMPOHUKHEHHS!, OaTYMKN KOHTPOSO, E€MNEeMEHTU XMBMEHHS, MIKpOMNpoLEecopHUn moaynb 44, ©6noku
nam'siti, nporpamHe 3abe3neyeHHs, akTMBHI 3acobu nonepemXeHHsl, MOayni Ta ApanBepyu KepyBaHHS
aKTMBHMMM 3acobamu nonepegKeHHs, 3acobu 3B'A3Ky.

Mpuctpin 1 MicTiTb KOpnNyc 2, 9KUN € KOHCTPYKTMBHOIO OCHOBOK NpucTpoto 1 i yTBOpeHun 3
3aXMCHOro Koxyxa 3 3i CTiHkamu 4, i TakoX MICTUTb nepwun 8 Ta Apyruin 9 BHYTPILLIHI KapKacHi
€neMeHTMu, siKi BMKOHAHi 3 MOXIUBICTIO BUITYYEHHHA i3 3aXMCHOMO0 KoXyxa 3 Ta 3 MOXIMBICTIO
BCTaBNSAHHA B 3aXUCHUIA KoXyx 3 (dpir. 1). [lo kopnycy 2 npukpinneHi 3HiMHa 3agHsa naHenb 5 (dir. 1)
Ta 3HIMHa N1LUboBa NaHenb 6 3i 3HIMHOIO 3aXMCHOLO KpuLkoto 7 (dpir. 1, 3).

Mepwii  BHYTPIWHIN  KapkacHUM enemMeHT 8 € OCHOBHOW, Ha SKy (B SKYy)
BCTAHOBIIOKOTL/3aKPINMOTL:  CBITNIOBUA 3acib nonepemXeHHs 28, HU3bKOYACTOTHY CUpPeEHY 26,
BMCOKOYACTOTHY cupeHy 27, Bigeokamepy 13, 6510KOM aBTOHOMHOIO XuBreHHs 20 Ta akymynsaropamu
21 (dpir. 1), Ta iHWIi enemeHTn.

Opyrnin BHYTPILLHIA KapkacHWA enemMeHT 9 € KopnycoMm Ansi ra3oBoro abo aeposonbHoro, abo
rasoBo-aepo30rbHOro 3acoby nonepemxkeHHs 33 (dir. 1, 5), i IpM MOHTaxi BCTAHOBIMIOETLCS B NEPLLIN
BHYTPILLHIN KapKaCHUI enemeHT 8.

Ha 3HimHin nuubosi naHeni 6 (dir. 1, ¢ir. 3) BCTaHOBNEHI:

- ancnnen 10;

- MiKpodhoH 11;

- Bigeokamepa 13 3 MikpokoHTporiepom 13.1;

- KHOMKa BMMKaHHA 15 xuBneHHs npuctpoto 1 Ta ceiTnogiogHux iHgnkatopis 16;

- iH(bpayepBOHUA [aTYMK BUSABIEHHS MPOHUKHEHHA 17 (OaTyMk 3MiHM  iHbpavyepBOHOro
BUMPOMIHIOBaHHS HABKOMMLLHBOIO CepeaoBuLla - Hanexntb 40 Moayns dikcauii pyxy/nepecyBaHHs
12), i nigkntoveHun Ta npautoe Yepes cunosui ktodi MOSFET 59 Ha nonboBux TpaHancTopax;

- pagioyacTOTHUIA OaTYMK BUSIBIIEHHS MPOHUKHEHHS 18 (pafioyacTOTHWMIA JaTuvk pyxy Ha edekTi
Honnepa - Hanexutb 0o Mogyns dikcauii pyxy/nepecyBaHHsa 12), i nigknoyYeHnn Ta npauoe vyepes
cunoui kntodi MOSFET 59 Ha nonboBux TpaH3ucTopax;

- cBiTnoigogHi iHgukatopn 16 (B obnacTi kHOMKM BMUKaAHHA 15 Ta B obnacTi iHppayepBOHOro
AaTyvka BUABMEHHS NPOHUKHEHHS 17) (dir. 3);

Ha 3HimMHin nuuboBi naHeni 6 BCTaHOBMNEHI BCi enemMeHTM Moaynsa dpikcauii pyxy/nepecyBaHHs 12
(cpir. 2): Bigeokamepa 13, iHPPaYepBOHUI OATUYNK BUSABMEHHS MPOHWKHEHHS 17 Ta pagiovacToTHWUN
AaTyYvK BUSIBNEHHSA MPOHWKHEHHA 18, npy ubomy mMoaynb dikcauii pyxy/nepecyBaHHsa 12 moxe 6yTu
BCTAHOBMEHUA HE NULLE Ha NUUbOBIN NaHeni 6, a B Byab-Akomy Micui kopnycy 2. 3BepXxy 3HIMHOI
NUUbOBOT NaHeni 6 BCTaHOBIEHA 3HIMHA 3aXMCHa KpuLLKa 7, Ha SKi po3TalloBaHa Haknagka 63 ang
iHpavyepBOHOro AaTynKy BUSBNEHHS NPOHUKHEHHA 17 i Bigeokamepu 13 (dir. 1, 3)

[o BHYTPIWHBLOI NNOWWMHI 3HIMHOT 3aaHbOT NaHeni 5 (dir. 1) NpuUKpinneHi: ronoBHa enekTpoHHa
nnata kepyBaHHA 43 3 MIKpPONPOLECOpPHUM Moaynem 44, 3 OCHOBHMM OIIOKOM >KMBFIEHHSA Ta
nig3apagkn 19, i 3 aBTOHOMHMM Gnokom >xuBneHHA 20; nyckoBun 6nok 14, akun ob'egHaHun 3
OCHOBHUM OrOKOM XMBreHHs Ta nig3apsagkv 19, 3 aBTOHOMHUM 6Mm0KoM XuBneHHs 20, npu LboMy
nyckoBun 6nok 14 3'egHaHWiA 3 KHOMKOK BMUKaHHA 15 XMBNEHHA npucTtpoto 1 Ta CBITNOAQIOAHMX
iHgukatopiB 16. [OnoBHa eneKkTpoHHa nnaTa KepyBaHHA 43 TakoX MICTUTb iHLWI enemMeHTH, LWo
nosHaveHi Ha dir. 2

MpucTpin 1 goaaTkoBO MICTUTb OATYMKM KOHTPOSIO, @ came: B KOPMycCi 2 po3TalloBaHWn JaTymk
TUCKY 23 3 iHTerpoBaHNM 4aTynkoM TemnepaTypu Ta BOMOrocTi 24 (dir. 2); Ha 3HIMHIN NMUBOBI NaHeni
6 BCTaHOBMEHUW AaTyMK KOHTPOMK 3MiHW OCBITNEHHA 25 (dir. 2, 3) (MaeTbca Ha yBasi - 3MiHa
OCBiTNeHHs 6e3nocepeHbO Ginst npucTpoto 1).

3aco0bu XMBMNEHHSA NPUCTPOLO 1 BUKOHAHI y BUIMsAi OCHOBHOro 6roka XMBneHHs Ta niasapsagky 19
Ta 6rnoka aBTOHOMHOrO XUBMeHHst 20 3 akymynsaTopamu 21 Ta 3 6anaHCUpPOM EMHOCTI aKyMynsiTOPOBI
58 (BMS-cuctema 58) (cpir. 2). Bnok aBTOHOMHOr0 xuBreHHs 20 3'€eAHaHUI 3 eNeKTPOHHO-LUUGPOBUM
mMogyrnem 22 3 nporpamHuM 3abesneyeHHsAM. OCHOBOK MOAyNnsa 22 € OKpPeEMWIA KOHTporep, SKui
BCTAHOBMEHMN Ha TOJIOBHIN €neKTPOHHIN nnati kepyBaHHa 43 (cir. 1) npuctpoem 1. Bnok
aBTOHOMHOTO >UBMeHHS 20 BUKOHaHMI 3 pyHKUIEO Nia3apsaku Big mepexeBoro abo aBToMobinbHOro
XVMBWUMNBHOrO MPUCTPOIB Ta po3TalloBaHWi B cepeauHi koprycy 2. Kpim Toro, B OKkpemux Bunagkax
BMKOHaHHSI KOPUCHOI Mogeni, NpuUcTpii 1 MiCTUTb XMUBUMNBbHUIA NpUCTpin 56 (ir. 2), akni cymicHui 3
npotokonamu 3apsagkm QC 1.0, QC 2.0, QC 3.0, i mae moxnuBicTb nig'egHaHHA o GanaHcupa
€MHOCTI 58 akymynaTopa 21 6roka aBTOHOMHOTO XuBneHHs 20.
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[o 3acobiB xuBneHHa npucTpoto 1 TakoX BIAHOCUTLCA OKPEMUWA CTaHOApPTHWUA KOHBepTEp
XmBneHHs ansg moayna GSM (Ha KpecneHHsix He nokasaHui) Ta OKpeMun CTaHOapTHUIA KOHBepTep
XXVBINEHHS ONSA CUCTEM 3 XUBIEHHSM 5 BOMbT (Ha KPECNEHHSAX HE NOKa3aHWn).

3acobu 3B's3Ky, nepeaadi curHanis.

MpucTpinn 1 micTnTb 3acobu 3B'asky y Burnsai WiFi-mogyns 34 3 WiFi-anteHoto 35, GSM-moayns
36 3 GSM-aHTeHoto 37 (cbir. 2). WiFi-mogyne 34 3 WiFi-aHTeHoo 35 npuaHaveHi gns pobotu
npucTtpoto 1 B Ge3gpoToBii mepexi IHTepHeT. GSM-mogynb 36 3 GSM-aHTeHow 37 moxe 6yTu
BUKOHAHUA y BUrMsiai Mogemy uUudpOoBOro CTiNIbHUKOBOro 3B'A3Ky ctaHgapTty GSM900/1800, wo
kepyeTtbca AT-komaHgamm no RS232 npoTokony Big MikponpoLecopHoro moayns 44.

B okpemunx Bunagkax BUKOHAHHS SK 3acib 3B'A3Ky NpMCTpin 1 goaaTtkoBo MICTUTL 610K KOMYyHiKaLii
no texHonorii ETHERNET 38 (cpir. 2), aknin mae 3'egHaHHa 3 MikponpoLecopHuMm moaynem 44. bnok
KomyHikauii no TexHonorii ETHERNET 38 nosBonsie 38'azatu poboty npuctpoto 1 3 mepexeto LAN.

MpucTpinn 1 MiCTUTEL akTUBHI 3BYKOBI 26, 27, cBiTrnoBuin 28 Ta rasosui 33 3acobn nonepemkeHHs.
3ByKOBi 3acobu nonepemkeHHs BUKOHaHI Yy BWUrMs4i HU3bKOYACTOTHOI 26 Ta BMCOKOYACTOTHOI 27
cupeH (dir. 1, 2). CeitnoBun 3acib nonepemkeHHs 28 BUKOHAHUM $SIK MOAYMb 3 MOTYXXHUM
BUMPOMIHIOIOYMM CBiTNogiogom 29, i gooaTKoBO MICTUTL cuctemy oxonomkeHHst 30 (12V turbine
cooler), kpuwwedky-ag3epkano 31 3 NPUCTPOEM aBTOMATMYHOIO BigkpuBaHHsA 32 (cepBonpwmsia) (doir. 4).

asoBu 3acib nonepemkeHHss 33 BUKOHaAHMM sIK rasoBui abo aepo3onibHWU, abo rasoBo-
aepo30sbHUIA 3acid nonepemkeHHs i MicTuUTb: 6anoH 30 gns rasoBoi abo aepo3osbHOI, abo ra3oBo-
aepo30nbHOI pedoBuHU, conno 55, wTtopky 54 gna conna, cepBonpuBia 61 ana wTtopkn 54,
cepBonpuBig 62 Baxenst cnycky ra3oBoi abo aepo3onbHOi, abo rasoB0-aepo30SIbHOI PEYOBUHMU.
3a3HaueHi enemMeHT BCTAHOBIEHI Y OPYroMy BHYTPILLHBLOMY KapkacHomy enemeHTi 9 (dir. 5).

Yci 3asHadveHi akTuBHI 3acobu nonepemkeHHs 26, 27, 28, 33 BCTaHOBMEHi B nepLiomy
BHYTPILUHLOMY KapKaCHOMY enemMeHTi 8 kopnycy 2.

B okpemux Bunagkax BMKOHaHHS KOPWUCHOI MoAeni, nMpuctpii 1 MICTUTb [0OAaTKOBi BUHOCHI
(30BHILLHI) akTUBHI 3acobun nonepeXeHHs (Ha KPECNEHHAX He NOoKasaHi), ki MOXyTb OyT BUKOHaHI y
BUMNSAI  HU3bKOYACTOTHOI Ta/abo  BMCOKOYACTOTHOI  cupeHu, Ta/abo cBiTnoBoro 3acoby
nonepeaxeHHs, Ta/abo y Burnagi razoBoro abo aepo3onbHOro, abo rasoBo-aepo3osibHOro 3acoby
nonepemxeHHs. KoxeH i3 O0OaTKOBUX BMHOCHWUX (30BHILLHIX) aKTMBHMX 3acobiB nonepemkeHHs
MICTUTb MNpUAManbHO-NepeaaBanbHUN MoAynb. 3asHadeHi 0oOaTKOBi BUHOCHI (30BHILLHI) aKTMBHI
3acobu nonepemXeHHs1 BUKOHaHI ik OKpeMi NpUCTPOi (He € 06'eKTOM L€l KOPUCHOT Moaeni), i MOXYTb
OyTn BCTAHOBMEHI B Pi3HUX MiCUSIX NPUMILLEHHS | MaTh B3aEMHMI 3B'A30K 3 NPUCTPOEM 1.

Kpim ubOro, B OKpeMuMx BMMaAKax BUKOHAHHA KOPUCHOI mogeni, MnpucTpin 1 Moxe matu
BCTAHOBMEHUN 3B'A30K i MpauioBaTy 3 ONUiOHaNbHUMK (30BHILWHIMKW) 6e3apoToBMMM gaTyukamu 57
(cpir. 2), a came: 3 gartymkamm pyxy, NPUCYTHOCTI, po3BUTTA ckna, 3aAMMIIEHOCTI, 3aTONNeHHsa Ta
BiAKPUTOrO BOTHIO, €IeKTPOHHO-MarHiTHUM OaT4YMKOM BiAKPUBaHHA OBepen, AaT4YMKOM MPOTiKaHHSA
razy. KoxeH i3 umx onuioHanbHUX (30BHIWHIX) 6e34poToBUX AdaTyukiB 57 MICTUTb NpuMMarnbHO-
nepegaBanbHUin MoAynb. 3a3HayeHi onuioHanbHi (30BHIiWHI) 6e34poToBI AaT4MKM 57 BUKOHaHI Sk
OKpeMi NpUcTpoi (He € 06'eKTOM L€l KOPUCHOT Mogeni), i MOXyTb ByT BCTAHOBIEHI B Pi3HMX MicusaX
NPUMILLEEHHS.

BignoBigHo, B 3a3Ha4YeHUX OKpeMuX Bunagkax BUKOPUCTAHHSA OO0AATKOBUX BUHOCHWUX (30BHILLHIX)
aKTMBHMX 3acobiB NonepeaXeHHs Ta onuioHanbHMX (30BHILLHIX) 6€30poToBMX AaTymkiB 57, npuctpin 1
MICTUTb PagioyacTOTHUA MOAYMb MNPUUHATTA/BIANPaBneHHs Ta obpobkn curHanis 39 (dir. 2) Big
00OAaTKOBUX BMHOCHUX (30BHILLHIX) aKTMBHUX 3acobiB nonepemkeHHst Ta/abo Big onuioHanbHUX
(30BHILWHIX) 6e3gpoToBux gatynkis 57. Mogynbs 39 mMicTuTb aHTeHy 40 (dir. 2).

PagioyactoTHUM Modynb NpURHATTS/BigNpaBneHHs Ta 06pobku curHanie 39 (3 aHTeHow 40) moxe
OyTV BCTAHOBMEHMWI B KOMYCi 2, i BUKOHAHWIA 3 MOXIUBICTIO MiKMIOYEHHS | BCTAHOBMNEHHSI B3AEMHOTO
3B'A3Ky 3 O04aTKOBUMUW BUHOCHMMM (30BHIiWHIMKM) akTMBHUMKM 3acobom nonepegxeHHs Ta/abo 3
onuioHanbHUMK (30BHIWHIMKM) 6e3gpoToBUMKM  JaTdmkamn 57. Takox pagiodacToTHWUA  Mogyrb
NPUIAHATTSA/BIANPaBNeHHss Ta 00pobkn curHanie 39 (3 aHTeHoto 40) BUKOHAHWA 3 MOXIMBICTIO
NigKIIOYEHHS | BCTAHOBMNEHHS B3aEMHOIMO 3B'AI3KY 3 30BHILLHIMU €NeKTPOHHO-LN(PoOBUMU Npunagamu
KOpMCTYBauiB Ans AMCTaHLUINHOI akTuBaLlil npucTpoto 1 B pexumi "Tpusora”.

MpucTpin 1 MicTMTb 6e34poTOBUA 34MTyBay KapT i MIiTOK cTaHgapTie 41-ISO/IEC 14443
(Hanpuknag - RFID reader 13.56 MHz tags, ane He oBMeXylUUCb LMM) Ta @HTEHY 34UTYBaHHA 42
BesgpoToBux kntoviB (Hanpuknag - RFID aHTeHy, ane He obmexyr4umch Lunm) (dir. 2).

BesgpoTtoBun 3uuMTyBad KapT i MITOK cTaHpapTiB 41 3 aHTeHow 42 npu3HaveHun Ans
BMUKaHHS/BUMUKAHHSA KOPUCTYBayeMm NpuUCTporo 1 3a JOMOMOrow, Hanpuknag kaptku abo 6penoky 3
RFID miTkotO-4mnom.

MikponpouecopHun moayns 44.
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MpucTpin 1 mMicTUTL MikponpouecopHui moaynb 44 3 ocHoBHUM GriokoM nam'ati 45 (cir. 2) Ta 3
nporpamHuMm  3abesneyeHHsMm. MikponpouecopHun mMoaynb 44 BCTAHOBMEHWA Ha TOJOBHIN
€NeKTPOHHIN nNnaTi kepyBaHHs 43 | Mae B3aeMHe 3'€QHAHHSA Ta kaHann obMiHy curHanamu, JaHumn Ta
iHpopmauieto Hanpsamy abo onocepegkoBaHo 3 6GinbliicTio enemeHTiB npuctpoto 1 (dir. 2).
MikponpouecopHun mogynb 44 3a gonomoroto 3acobiB 3B'a3ky (y surndagi WiFi-mogyna 34 Ta/abo
GSM-monyns 36) Mae B3aeMHe 3'€AHaHHS Ta KaHany oOMiHy curHanamu, gaHumu, iHbopMmadlieto 3
30BHIWHIM nporpamHuM 3abesneyeHHsM, WO po3TalloBaHe B rnobanbHii Ta B foKanbHUX
KOMM'IOTEPHUX Mepexax.

MikponpouecopHun moaynb 44 Ta 1Moro nporpamHe 3abesnedyeHHsIM BUKOHaHi Ta HanawToBaHi 3
MOXMUBICTIO yNpaBniHHSA pPOBOTOK NPUCTPOEM 1 B YOTMPLOX OCHOBHUX peXumax: "odikyBaHHA"
"MOHiTOpUHI", "oxopoHa", "obopoHa", i B cTaHi "TpmBora", poboTta akmx onucaHa gani.

[na ynpaBniHHA po60oTO NpUCTPOIo 1 B 3a3HAYEHUX YOTUPbOX OCHOBHUX pexXMMax "o4ikyBaHHS",
"MOHITOpUHI", "oxopoHa", "obopoHa" i B cTaHi "TpmBora" KOHCTPYKLiS KOPUCHOI Mogeni MiCTUTb ABa
[oOaTkoBUX MiKpokoHTponepn 46 Ta 50 (dir. 2), aki 3'eaHaHi i MaloTb 3B'A30K 3 MIKPONPOLECOPHUM
Moaynem 44 Ta noro nporpamMmHnm 3abe3neyeHHsIM.

Mepwin goaaTkoBUIA MIKPOKOHTporiep 46 MICTUTb MoAyfb KepyBaHHsSI CBiTNIOBMM 3acobom
nonepemxeHHs 47 (mig'egHaHvin Ta npautoe 4yepe3d cunoBur knmod MOSFET 59 Ha nonboBux
TpaH3ncTopax), MoAyNb KepyBaHHS CEpBONPMBOOOM KpWLIKM-A3epkana 48 cBiTnoBoro 3acoby
nonepeaxeHHs 28, Moaynb KepyBaHHsS HU3bKOYACTOTHOK cupeHoto 49 (nig'eaHaHui Ta npautoe Yepes
cunosui kntod MOSFET 59 Ha nonboBKx TpaH3McTopax).

Opyrun pogatkoBum mikpokoHTponep 50 micTuTb: Moaynb 51 kepyBaHHs cepBonpvsogom 62
BaXKens po3nNuIieHHa ra3oBoro 3acoby nonepemxeHHa 33 (abo aeposonbHoro, abo rasoBo-
aepo30MbHOro); Moayrnb 52 kepyBaHHs cepBOnNpuBOAOM 61 3axMCHOI WTopkM 54 conna 55 cuctemu
po3nureHHa ra3oBoro abo aepo3onbHoro, abo rasoBo-aepo30fbHOro 3acoby nonepemkeHHs 33;
Moaynb KepyBaHHA 53 (nig'egHaHuii Ta npautoe vepes cunosur knod MOSFET 59 Ha nonboBumx
TpaH3McTopax) BUCOKOYACTOTHOK CUpPEHOI0 27.

B okpemux Bunagkax BUKOHAHHSA KOPUCHOI Mogeni MiKponpouecopHMin Moaynb 44 mae 3'eqHaHHsA
3 cBiTnogiogHummn iHgvkaTopamu 16 (dir. 2). B TakMx Bunagkax nporpamHe 3abe3neyeHHsi
MiKponpoLecopHOro Moayns 44 HanawToBaHe 3 MOXIUBICTIO BiAOOpaXXeHHs1 3MiHN pexxMMiB poboTH i
CTaHy NpucTpolo 1 Ha 3HIMHIM NMUBOBIA NaHeni 6 3a AOMOMOrok CBITNOAIOAHMX iHOouKaTopiB 16.
Takum YMHOM KOpUCTyBad, 3a HEOOXiOHICTIO B NeBHMX oBCTaBMHaX, MatMMe MOXIMBICTb BidyanbHO
crnocTepiratu 3MmiHy pexumiB poboTu MpucTporo 1 Ha 3HIMHIM NMUBLOBIM nNaHeni 6 NpUCTpPoK 3a
gonomoroto poboTu ceiTnogiogHux iHavkatopis 16.

Onwuc poboTu npucTpoto.

Mpuctpin 1 moxe GyTn nerko, 3py4yHo Ta Ge3neyHo TpaHCMopToBaHWIA B OyAb-sike Micue Moro
BUKOpPUCTaHHA. ABTOHOMHa poboTta npuctpoio 1 He noTpebye 06OB'A3KOBOI HAsBHOCTI OyAb-AKUX
CTauioOHapHUX KOMYHIKaLUin (KMBMEHHS, KOMM'IOTEPHMX Ta iHWWMX Mepex, CcTauioHapHux 3acobis
3B's13Ky). [lopTaTMBHWUIA, NEPEHOCHU, aBTOHOMHUI OXOPOHHWUA MPUCTPIN 1 3 akTMBHMMK 3acobamu
nonepexeHHs BCTAHOBIIOWTb B MiCLi WNOro BWKOPWUCTaHHA (B KBapTwpi, OyauHKy, odicHoMy,
ckragcbkomy abo B iHWOMY NpuMilLeHHi). NonepegHbO, OCHOBHMI ONOK >XMBMEHHSA Ta nig3apsgkv 19
Ta Gnoka aBTOHOMHOrO XuBMeHHst 20 3 akymynaTopaMmu 21 MOBWHHI BYTWM MaKCMManbHO MOBHICTIO
3apsimkeHHi. KopuctyBau aktmBye poboTy npucTpolo 1 LUNSAXOM BMMKAHHSA KHOMKM 15 nyckoBOro
6rnoka 14 i npucTpin 1 MNoOYMHaE npaulBaTh LWOHANMEHW B pexumi "ouvikyBaHHS". BumukaHHs
npuctpoto 1 moxe BigbyBaTWCSA 3a AOMOMOrOK KHOMKM 15. TakoX BMUKaHHSA/BUMWKaAHHS MOXeE
BigbyBaTuca 3a [OOMOMOrOK 34YUTYBaHHS (AHTEHOK 34MTyBaHHS ©e3gpoToBMX  KouiB 42
BesgpoToBoro 3uutyBada kapt i MiTok 41) okpemoi RFID miTku, ska moxe 6yt y kopucTyBaya y
BUrMAgi kpatkm abo 6penoky 3 RFID miTkor-4nnom.

KpiM UbOro iCHye MOXNMBICTb BUMUWKaHHSA NPUCTPOIO 1 AUCTaHLIMHO LWUMASXOM HarpaBrieHHs
BiAMOBIAHUX CUrHanie 3a JOMNOMOrOK NPOrpamMHOro 3abesneyveHHs enekTpoHHO-LUUGPOBOro NPUCTPOHD
KopucTtyBaya. [licns BMUKaHHSA npucTpoto 1 3a3HayeHi 3acobu XMBMEHHS XUBMSATb YCi BignoBigHi
enemeHTu npucTpoto 1.

3axucHum koxyx 3 3i cTiHkamu 4, 3HiMHa 3agHA NaHernb 5 Ta 3HiIMHa NUuUbOoBa NaHenb 6 3i 3HIMHO
3aXMCHOIO KPULLIKOKD 7 KOPMYCY 2 BUMKOHYHOTb (DYHKLLiH0 30BHILUHBOrO 3aXMCTY BHYTPILLHIX AeTanen Ta
eneMeHTIB NpUCTpoto 1 Nig Yac MOXIMBMX 30BHILLHIX MeXaHiYHUX BANMBIB (MadiHHG, yaap, iHLwi).

Ha gucnnei 10 BigobpaxatoTbCs WoHanmeHLwe yHikanbHun QR-koa, pexxummn poboTtu npuctpoto 1,
pieHi curHanis WiFi, GSM Ta Bepcis nporpamHoro 3abe3sneyeHHs MiKponpouecopHoro moayns 44.
YHikanbHui QR-kog dopmye nporpamHe 3abesneveHHss MikponpouecopHoro moayns 44 i "Hagcunae”
QR-kog Ha gucnnen 10, 3 dkoro kopuctyBad Moxe 3umtaty uer QR-kog BracHMM €nekTPOHHO-
uncpoBMM NPUNaaoOM i BCTAHOBUTM 3B'A30K 3 MPUCTPOEM 1 (KOXKHOMO pasy Lew 3B'A30K € yHIKanbHUM).
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B3acobu 3B'asky y surnagi WiFi-moayna 34 3 WiFi-aHteHoto 35, GSM-moayne 36 3 GSM-aHTeHo0
37 Ta nporpamHe 3abe3neyeHHs1 MiKponpoLLeCOpHOro Moayns 44 0o3BoNsATe OAHOMY abo AeKinbKOM
KopucTyBayam "npautoBatn” 3 NpucTpoemM 1 Ha BiacTaHi, TOGTO B Yac, KoM KOPUCTyBadi BiACYTHI y
NPUMILLIEHHI, Ae BCTaHOBMAEHUA NpUcTpin 1. Taknin 38'A30K 3 NPUCTPOEM 1 KOPUCTyBa4i BCTAHOBIOTb
3a [JOMOMOIOK BIACHUX eNeKTPOHHO-undpoBux npunagie (KoMM'toTepiB, HOYTOYKiB, cMapTdOHIB,
iHwnx). WiFi-moaynb 34 pgosBonsie npuctpoio 1 BCTAHOBIOBATU 3B'SI30K 3 Mepexer IHTepHeT i,
BiQNOBIOHO, BCTAHOBMIOBATW 3B'A30K i OOMIH [aHMMM 3 eNneKTPOHHO-UMPOBMMUM Npunagamm
KopucTyBadiB depe3 Mepexy IHTepHeT. GSM-moaynb 36 nigTpumye (YHKUii ronocoBux [A3BiHKIB,
CMC-noBigomneHHs, nakeTHy nepegady paHux (GPRS, 2G, EDGE, 3G, 4G, 5G, M2M) ta mae
BObynoBaHy NamMm'siTb ANSA BiATBOPEHHSI NMonepefHbO 3aBaHTaXeHWX ronocoBux cannis. Kpim Toro, B
OKpemMux Bunagkax peanisauii Ta poboTu KopucHOi Moaeni 6nok KoMmyHikauii no TexHonorii
ETHERNET 38 nossonse 3B'a3at poboTy npuctpoto 1 3 mepexeto LAN, 10 sIKOT KOpUCTyBadi Takox
MaloTb MOXIUBICTb BYTU Nig'egHaHi i, 32 4ONOMOroK LbOro MaTu 3B'A30K 3 NPUCTPOEM 1.

KopucHoto mogennto nepeabayeHo, LWo B OKpeMux BuUnagKax, Konu npucTpii 1 BUKOPUCTOBYHOTb 3
A0AaTKOBUMW BUHOCHMMM (30BHILLHIMMW) aKTUBHMMK 3aCOO0M nonepemkeHHst Ta/abo 3 onuioHanbHUMM
(30BHiLWHIMK) Be3gpoToBMMU AaTynkamm 57, BiH (MpucTpin 1) ans 3B'A3Ky 3 3a3Ha4YeHUMM 3acobami i
aatumkammn 57 gogaTtkoBO MICTUMTb pafiovacTOTHUA MOAYNb NPUAHATTSA/BiONpaBneHHA Ta 00poOku
curHanisa 39 3 aHTeHow 40, akuMin NpuAMae curHanu Big4 AOOATKOBUX OaTyuKiB 57, 40OaTKOBUX
aKTMBHMX 3acobiB NonepemXeHHs Ta Hanpaersie Ui curHanu 4o MiKponpouecopHoro moaynsa 44 ans
Aanblioi 06pobkn Ta pearyBaHHs. | TakoXX MOAyNb NPUAHATTS/BiANPaBnNeHHA Ta 06pobku curHanie 39
3 aHTeHow 40 [O03BOMSATbL KOPUCTYBayam 3A4IMCHIOBATM NMiOKMOYEHHS! | BCTAHOBMOBATU B3aEMHUN
3B'A30K 3 BMAaCHMMM 30BHILLHIMW €NeKTPOHHO-UUGpoBMMM Npunagamm 4nas MOXIMBOCTI ANCTaHUINHOT
akTmBadii npucTpoto 1 B pexumi "Tpusora".

BcTaHoBneHun 3B'A30k 3 MpucTpoem 1 O03BOMSE KOPUCTyBadaM Ha BiACTaHi: ogepxysaTtu Bia
npuctpoto 1 NoBiJOMMEHHS, AaHi Ta iHpopmauilo; HanpaBnAaTU NPUCTPOID 1 MOBIQOMITEHHS, KepyHoui
Ta iHWIi curHanu, BIiACTEXyBaTW PEXMM Ta CTaH pobOTM NpucCTpolo 1, BUMMKATM MPUCTPIN 1 Ha
BiCTaHi, 3MiHIOBATK pexxmmMu poboTn npucTpoto 1.

XKuBneHHs npuctpoto 1 BigbyBaeTbcA 3a paxyHOK pobOTM OCHOBHOTO Ofoka >XMBIEHHA Ta
nig3apsgkn 19 ta 6noka aBTOHOMHOrO »uBneHHst 20 3 akymynsaTopammn 21 Ta 3 6anaHCMpPOM €MHOCTI
akymynatopoBi 58 (BMS-cuctema 58). HoBMM y 3anponoHoOBaHii KOpWUCHiM Mogeni € Te, wo 6nok
aBTOHOMHOro uBrieHHs 20 3'egHaHWn 3 enekTPOHHO-UMPOBMM MoAynem 22 3 NporpamHuMm
3abesneyveHHsaM. OCHOBOKW MOAyns 22 € OKPEMW KOHTPONep, KU BCTAHOBIIEHWMA Ha rONOBHIN
€reKTPOHHIV nnati kepyBaHHA 43 (ir. 1) NpMCTpPoeEM 1, i SKU BUKOHYE DYHKLIT KOHTPONIO MpoLeciB
aBTOHOMHOIO XXMBMEHHSA | 3axuCTy Bifg kopoTkoro 3amukaHHs (POWER management system) Ta
YHKUiT  KOHTpOMIO 3apsay/pO3psSmMKEHHs OKPeMOi KOMIpkM akymyndtopa 21, KOHTpomnio Ta
BiKMIOYEHHSA NPWY HAOHW3bLKIW HaMpy3i, BBIMKHEHHS Ta BUMKHEHHS BUMIPIOBAHHS CMOXMBaHHA eHepril
6noka aBToHOMHOrO xuBneHHs 20 (BMS-cuctema 58). Briok aBTOHOMHOrO >uBneHHsa 20 BUKOHaHWI 3
QyHKUiEl0 nig3apsgku  Big MepexeBoro abo  aBTOMOOINBHOIO  XMBWMABLHOMO MPUCTPOIB  Ta
posTalloBaHui B cepefuHi kopnycy 2. KpiMm Toro, B OKpemMux Bunagkax BUKOHAHHS KOPUCHOT Mogeni
XUBUMBbHUA NPUCTPIA 56, aknii cymicHMiA 3 npoTtokonamu 3apsagku QC 1.0, QC 2.0, QC 3.0 mae
MOXINUBICTb Nig'eaHaHHs 0o 6anaHcupy eMHOCTI 58 akymynaTopoBi 21 6110Kka aBTOHOMHOIO XMBIEHHSA
20. BignoBigHo, B Takux Bunagkax 610K aBTOHOMHOrO uBneHHs 20 BWKOHaHUM 3 QYHKLiE
nig3apagky Bif >KUBUIBHOIO NPUCTPOIO 56, sk cymicHuin 3 npoTtokonamu 3apsagkm QC 1.0, QC 2.0,
QC 3.0. KuBneHHsa enemeHTiB npuctpod 1 TakoXk BigOyBaeTbCA 3a [[OMOMOIOK OKPEMOro
CTaHOapTHOrO KOHBEPTEPA XMBIEHHA ANsl CUCTEM 3 XXMBMEHHAM 5 BONbT Ta OKPEMOro CTaHAAPTHOrO
KOHBepTepa XuBMneHHsa ans mogyns GSM.

MikponpouecopHuin Mmoaynb 44 Ta 1Moro nporpamHe 3abe3nevyeHHs € OCHOBHMM KOHCTPYKTUBHUM
eremMeHToOM, 3a [JOMOMOrol  SKOro BigOyBaeTbCa  KepyBaHHA  poboToi  npuctpowo 1.
MikponpouecopHun moaynb 44 mae 3'egHaHHA 3 iHWMMKM enemeHTamMu npuctpolo 1 Tak, sk ue
nokasaHe Ha dir. 2. MikponpouecopHuii Moaynb 44 Ta MOro nporpamHe 3abe3neyvyeHHst BUKOHYE
LLIOHaMeHLLe HacTynHi Ail Ta gyHKuii:

- oQepXKye yci curHanu, siki noTpannsaTb 3 Moayns dikcadii pyxy/nepecyBaHHsa 12 (3 gatyukis 17,
18, mikpocboHy 11, Bineokamepu 13), 3 gatuukis 23, 24, 25, 3 onuioHanbHUX (30BHILLHIX) 6e34p0TOBUX
aatyukiB 57 (y BUNnaaKy ix HasiBHOCTI);

- 0bpobntoe i aHani3ye ogepkaHi curHanu;

- "kepye" poboTol0 akTMBHMX 3acobiB nonepenxeHHs 26, 27, 28, 33;

- "kepye" poboTO OonuioHaNbHUX (30BHILLHIX) 6E3APOTOBMX aKTMBHMX 3ac06iB nonepemXeHHs (y
BMNaAKy ix HAasBHOCTI);

- chopmye i HanpaBsnsie Yepes 3acobu 3B'A3Ky curHanu, gati, iHdopmadito Ha eNnekTPOHHO-LUNPOBI
npunagun KopucTtyeadie abo iHWKM ogepXyBadam, SKi BU3HaYeHi KOpUcTyBavyamu;
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- ofepxye (4epe3 3acobu 3B'da3ky), obpobnge Ta aHanisye curHanu, Aadi, iHpopmauiio Big
€NEeKTPOHHO-UNMPOBUX nNpunagis KopuctyBadie abo Big iHWMX OJepXyBauiB, sKi BU3HAYEHI
KopucTyBayamum.

Mpuctpin 1 Mae MOXNMBICTb npautoBaTU B HYOTUPbOX OCHOBHUX pexmmax: "odikyBaHHS"
"MOHITOpUHI", "oxopoHa", "obopoHa", i B cTaHi "TpmBora".

Pexum "odikyBaHHA" € NacMBHUM pPEXUMOM CTaHy MpUCTPo 1 3 BUMKHEHMMW [aTymkamu
BUSABMNEHHA MPOHWKHEHHS 17, 18 Ta 3 BMMKHEHWMMW daTyvkaMun KoHTponto 23, 24, 25. B pexumi
"ouikyBaHHS" BinbyBa€eTbCS:

- 3unTyBaHHA (pi3nYHOro cTaHy npuctpor 1 (MikponpouecopHun mMoaynb 44 3a [OMOMOror
nporpamHoro 3abesneyeHHs "34nTye" CTaH XMBIEHHS, HAsSBHICTb Ta MNOTYXHICTb CUrHaniB 3B'A3KyY, iHLUi
napameTpu npucTpoio 1);

- nporpamHe 3abe3neyeHHsa MiKponpoLLeCopHOro moayns 44 Hagcvnae TexHiYHi NoOBiAOMIIEHHA Ta
CUrHanu-HaragyBaHHS Ha €eneKTPOHHO-UMGPOoBI Npunaan KopucTyBaya npo Te, WO npuctpin 1 He
3HAXOAMTbLCHA B XOOHOMY 3 aKTUBHUX pexumiB "MOHITOpuHr" abo "oxopoHa", abo "obopoHa", abo B
CTaHi "TpuBora".

B pexumi "ouikyBaHHA" nporpamHe 3abe3neyvyeHHs MIKpOMnpoLecopHoro moayns 44 He Moxe
BMUKATW Hi SIKi akTUBHI 3acobu nonepeKeHHs.

KopuctyBaui, 3a BnacHMM GaaHHSM Ta 3a [AOMOMOIOK BiAnNpaBfeHHsI BigMOBIOHWX KOMaHA 3
BNACHUX eNleKTPOHHO-UNpoBUX NpunaaiB Ta 3acobiB 3B'A3KY NPUCTPO 1 MatoTb MOXIMBICTL B Oyab-
AKMA MOMEHT YBIMKHYTU OAMH 3 aKTUBHUX PEXMMIB "MOHITOpMHI" abo "oxopoHa", abo "obopoHa".
MMicna Toro, Sk Big Akmxochk i3 3acobiB 3B'a3ky (3 WiFi-mogyna 34, GSM-moaynsa 36, 6noka KomyHikau,it
no TexHornorii ETHERNET 38) go mikponpouecopHoro moayns 44 notpannsioTb BignoBigHI KOMaHaw,
3a [0MNOMOrol MporpamMHoOro 3abesneyeHHs MIKpOMpoLEecopHUn Moaynb 44 akTMBYE pPEXMMM
"MOHITOpUHI" abo "oxopoHa", abo "obopoHa".

Pexum "MOHITOPUHI" € aKTMBHUM pexmmMoM 3 diKkcauielo Mo 3a 3agaHuM NporpamHuM
3abe3neyeHHsM MikpornpouecopHoro Mmogyns 44 anroputmom. [lig 4ac pexumy "MOHITOpUHr"
BinOyBaeTbCs dikcauisi 0yab-saKoro cripautoBaHHsi 6yab-sKoro 3 4aT4MKiB BUSBIIEHHS MPOHUKHEHHS 17,
18 Ta/abo patumkiB koHTponto 23, 24, 25 moayns dikcauii pyxy/nepecyBaHHst 12. To6To 3a3Ha4eHi
OaTUMKN  3HaAXOAATLCA B aKTUBHOMY pPeXuMMi | (YHKUIOHaNbHO CrpauboBYOTb Y BUMNagKax:
NMPOHUKHEHHSI KOrOCb/4Orocb B MpUMIiLLEHHS abo pyxiB y npuMilleHHi (gatuukm 17, 18), npu 3MmiHi
aTMocdepHOro TUCKy (faTymk 23), HanpuKnag npu 3aToNMeHHI Y 3ropsiHHI Y NPUMILLIEHHI (BaTunk 24),
npu 3MmiHi OcBiTNeHHs (aatdmk 35). Kpim TOro, gatyuk TemnepaTypu Ta BOMOrocTi 24, WO iHTerpoBaHun
B AaTYMK TUCKY 23 TaKOX BUKOPWUCTOBYIOTBCS OS99 OUIHKW CEePBICHMX MapameTpiB B CEPEeAMHi CaMoro
npucTpoto 1 — Hanpuknaa, uen gatuvk 24 "cnigkye" 3a MOXMNVMBUM MEeperpiBoM eneMeHTIB XXUBMEHHS
19, 20, akymynsartopie 21 abo Hagcwunae MiKponpouecopHoMy Moayns 44 CrosiweHHs npo
NigBULLLEHHSA BOMOMM B NpUMILLIEHHI. [ig Yac pexumy "MOHITOpMHI" Takox BiabyBaeTbCAa 3anmc AaHnx y
6nok nam'aTi 45 mikponpouecopHoro mogyns 44 npo icTopii noAain, wo BigdyBaTbCA (3anMcyeTbes
KOXHa "nogia"; nig yac 3anucy koxHa "nogia" Habysae BignoBigHy "MiTKy Yacy" 3 TOYHICTIO 4O CEKYHAM
Ta BiAnoBigHMI Ko caMoi nogii); poTodikcauia (Bigeokamepa 13, sika JO3BONSE 34iMCHIOBATH Cepito 3
3-10 3HiIMKIB NpW BUSBMEHHI PyXy, ane He 0OMEeXyr4Mcb LUM), BianpaBka TEXHIYHMX MOBIJOMIIEHb Ha
€NeKTPOHHO-UUMPOoBI Npunagn KopucTyBaya Ta nigTpumMKa 3B'A3KY 3 eneKTPOHHO-UMgpoBuMM
npunagamm kopuctyBada. OCHOBHaA (YHKUIA pexuMy "MOHITOPUHM" Le CTEXEHHS 3a BHYTPILHIM
NPOCTOPOM MPUMILLEHHS 3 METO BUSBMNEHHSA pyxy abo iHWKUX 3MiH Yy NPUMILLLEHHI, i HAaACKMNaHHA Ha
€reKTPOHHO-UNMPOoBI npunaaM KopucTyBada BiAMoOBiAHMX MOBiAOMNEHb Ta doTorpadin npo
BUSBMEHUA PYyX YU 3MiHM y MpuMIlieHHi. B pexumi "MoHiTopuHr" nporpamHe 3abe3neyeHHs
MiKPOMpPOLIECOPHOro Moayns 44 He MOXe BMUKATK Hi AKi akTMBHI 3aCO0M nonepeaxeHHs.

Pexum "oxopoHa" € akTMBHUM pexuMMoM (3 yciMa BBIMKHEHWMW JdaTyvkamy BUSBIIEHHS
NPOHWKHEHHs1 17, 18 Ta paTtumkamu koHTpomo 23, 24, 25), nig 4ac pobotun sikoro, 3a 3agaHuMm
nporpamHuM 3abe3neyeHHsAM MiKpOMpOoLECOPHOro Moayns 44 anroputmomMm, BioOyBaeTbCA BUSABINEHHS
NPOHUKHEHHSA B NpUMILLEHHS, dikcauis noAini, 3anuc gaHux npo icTopito nogin (y 6nok nam'sati 45
MikponpouecopHoro moayns 44) tTa nepeknoyeHHa (nepexia) npuctpoto 1 B ctaH "rpusora”. Iig vac
pexuMmy "oxopoHa", Tak camo, K i NMpu pexuMmi "MOHITOpuHr" BigOyBaeTbca hikcauia Oyab-akoro
cnpautoBaHHs Oyab-sIKOro 3 AaT4YUKIB BUSIBNEHHS NPOHMKHEHHS 17, 18 Ta/abo gaTymkiB KOHTpornto 23,
24, 25 mopynsa oikcauil pyxy/nepecyBaHHsa 12, wo onucaHo Buue. OCHOBHUMU QOYHKUIAMU peXUMy
"oxopoHa" € BignpaBneHHa Ha eneKTPOHHO-LMMPOBI NpUnagn KOpUCTyBayis TPUBOXHMX MOBIAOMINEHb,
doTorpadii NPO MPOHWKHEHHS B MPUMILLEHHS, TOOTO B pexumi "oxopoHa", npu dikcauii dakty
NMPOHWKHEHHST B MPUMILLEHHS, NporpamMHe 3abes3nevyeHHs MikponpouecopHoro moayns 44 copmye i
Hagcunae Ha enekTPOHHO-UMMPOoBI Mpunagn KOpUCTyBayiB MOBIAOMMNEHHSA MNPO MPOHWKHEHHS B
NPUMILLIEHHS | PO NepekntoYeHHs npucTpoto 1 B cTaH "Tpusora” (onvcaHun gani). MNpu ubomy, pexnm
"OXopoHa" [O03BONAE KOPUCTyBayeBi, 3a OOMNOMOrOK BIIaCHOMO eneKkTPOHHO-UMdpPOoBOro npunagy,
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"Bpy4Hy" i caMOCTINHO HagcunaTu KomaHau woao BUBIPKOBOTO BMWKaHHSA/BUMUKAHHA aKTUBHUX
3acobiB nonepemxeHHs 26, 27, 28, 33.

Pexum "obGopoHa" € aKTMBHUM pPEeXMMOM 3 yciMa BBIMKHEHMMW [aTyMKaMu BUSIBIIEHHS
NPOHUKHEHHsT 17, 18 Ta paTtuMkamu KoHTpono 23, 24, 25. B pexumi "obopoHa" npuctpin 1
HanawToBaHW Ta Npautoe 3a 3agaHMM nporpamMHum 3abesneyeHHsIM MIKponpoLieCopHOro Moaynsi 44
anropuTMOM "BUSIBNIEHHST MPOHMKHEHHS B 30HY OXOpPOHWU", KONM Mpu crpauloBaHHi Oyab-sKoro 3
AaTyuKiB BUSIBNEHHSI NPOHUKHEHHSA 17, 18 Ta/abo gaTtymkiB KoHTpono 23, 24, 25, 3rigHo 3 BignoBigHUM
anropuTMOM  MporpamMHoro  3abeaneyeHHs  MikponpouecopHoro moaynsa 44  npuctpin 1
nepeksoyaeTbes B cTaH "tpmora". PoboTa npuctpoto 1 B pexumi "obopoHa" maike € Tako camoto,
AK | B pexuMmi "oxopoHa", ane nporpamHe 3abesnedeHHs MIKponpoLeCopHOro Moayns 44 B pexumi
"ob6opoHa" BMKOHAHE i HanawToBaHe 3 MOXIUBICTIO aBTOMATUYHO HaMpaBnsATU Kepykodi curHanu Ha
aKTMBaLlilo akTMBHUX 3acobiB nonepemxkeHHsa 26, 27, 28, 33 (Ha BigMiHy Big pexumy "oxopoHa", ae
KopucTyBad "BpydHY" Hagcunae kKoMaHam Woao BnbipkoBOro BMUKaHHSA/BUMUKAHHS aKTUBHUX 3acobiB
nonepemxeHHa 26, 27, 28, 33). Cnig 3asHauntn, WO Take aBTOMATUYHE HaMpaBfEHHS Kepyrumx
CUrHanu Ha akTUBaLilo aKTUBHUX 3aco0iB nonepemkeHHa 26, 27, 28, 33 MoXNnBe 3a yMOBW SKLLO TaKi
O03BONM Ha aKTMBaLil0 aKTMBHUX 3acobiB nonepemkeHHst 26, 27, 28, 33 3asganerigb BBIMKHEHHI
KOpUCTYBa4YyeM B HamnawTyBaHHAX NporpamMHoro 3abesneveHHst MikponpouecopHoro mopyns 44. |
TaKoX HamnawTyBaHHS MNporpamHoro 3abesneyveHHst MIKpOnpoLEecopHOro Moaynsi 44 ans pexumy
"06opoHa" BWKOHAHI 3 MOXIMBICTIO [O03BONATU KOpPUCTYyBadam BMUKaTW/BUMUKATM Oyab-skun 3
aKTMBHUX 3acobiB nonepemkeHHs 26, 27, 28, 33 wWnNaxom HaOcwuiaHHA CUrHamiB 3 efleKTPOHHO-
uncppoBmx npunagis kopuctysaya. B pexumi "obopoHa" mogynb dikcauil pyxy/nepecyBaHHa 12 3
Bigeokamepoto 13 3gincHioTb dhoTocbikcadito nogin. MNMporpamHe 3abe3neyeHHss MiKpOnpoLEeCopHOro
moayns 44 '"kepye" BigNpaBKOW TEXHIYHMX MOBIOOMMIEHb HA ENEeKTPOHHO-UMGPOBI npuniagu
KopucTyBadiB Ta nigTpumye ©Ge3nepepBHUA 3B'A30K 3  E€MEeKTPOHHO-LUGPOBMMK  npuniagamu
KOpUCTyBauiB.

Ak Bxe 6yno 3asHayeHo, NpuUcTpii 1 nepexoamnTb B CTaH "TpmBora" i3 pexuMiB "oxopoHa" (BpyyHy)
Ta "obopoHa" (aBTOMaTMyHO Ta/abo BpydHy). B cTaHi "TpuBora" nporpamHe 3abe3neyveHHsi
MiKponpouecopHoro moaynsa 44 cdopmye i Haagcunae Ha enekTPOHHO-UMMPOBI Npunagm Kopuctysadis
NOBIAOMITEHHS MPO NPOHUKHEHHS B NPUMILLIEHHS | PO NepeknYeHHsa Npuctpoto 1 B cTaH "tpusora”. |
TakoX nporpamHe 3abe3neyeHHs MIKpOnpoLeCOpHOro Moayns 44 yTBOPIOE Ta Hanpaense Kepytoui
CUrHanu Ha akTmBauilo ycix abo YacTuHM akTUBHUX 3acobiB nonepemkeHHs 26, 27, 28, 33. AkTuBauis
yCix abo 4aCTMHM akTUBHUX 3acobiB nonepemxeHHs 26, 27, 28, 33 BiabyBaeTbCa 3a YMOBW, AKLIO Taki
J03BONU Ha akTuBaUilo 3a3ganerigb BBIMKHEHHI KOpPUCTyBadYeM B HanalwTyBaHHAX NPOrpamHoro

3abe3neyeHHa  MikporpouecopHoro  mogyns 44 i Takok  nporpamHe  3abesnedeHHs
MiKpornpouecopHoro moaynsa 44 HanawTtoBaHe TakMM YMHOM, L0 [J03BOJSIIE KOPUCTYBayesi
CaMOCTiIHO "BpydYHY" | Ha BigcTaHi BmMuMKatm abo BuMMMKaATU Oyab-9KMA 3 aKkTUMBHMX 3acobiB

nonepeaxeHHs 26, 27, 28, 33 3a OOMNOMOrol HaACWMaHHA CcurHamnis 3 enekTpOHHO-LMEPOBUX
npunagis kopuctyeaya. Cnig 3asHaumty, WO B Pi3HMX OKpeMux Bunagkax 3acTOCyBaHHS KOPUCHOI
Mogeni enekTpoHHO-UMPOBMMMK NpuUnagaMm KOpUCTyBa4diB MOXYTb OyTu Oyab-siki cydacHi 3acobwu
3B'dA3KYy Ta nepepadi curHanis (tenedoHun, cmapTdoHu, iHLWi), koMn'toTepu, Nnepegasadi pagiocurHanis
(Hanpuvknag, nopTaTUBHUIA pagionynbT, ane He obmexyrumcb umMM). Kpim Toro, B pexumi "obopoHa",
3a 3ajaHuMM nporpaMHuM  3abesneyeHHsM  MIKpOMpPOLECOpPHOro Moayns 44  anropuTMom,
BiabyBaloTbCA: hoTodikcauid, BignpasBka TEXHIYHMX MOBIOMMNEHb HA eNeKTPOHHO-UMApPOoBI Npunaam
KopucTyBaya Ta NiATPUMKa 3B'A3KY 3 €NeKTPOHHO-LUMMPOBUMKU NpunagamMmu Kopuctysada. Takmm
YMHOM, KOPUCTYBaY, Ha MigcTasi ogepxaHoi Big npucTpoto 1 iHopmauii, B 3aneXHOCTi Big cuTyauii,
Ma€e MOXINMBICTb CaMOCTIMHO OMepaTMBHO i 3PYYHO KepyBaTu akTMBHUMKU 3acobamu nonepemkeHHs
26, 27, 28, 33, T06T0 BMMKaT abo BUMMKATM HM3bKOYACTOTHY CUpeHy 26 Ta/abo BUCOKOYACTOTHY
cupeHy 27, Ta/abo ceiTnoBui 3acid nonepemkeHHs 28, Ta/abo rasoBum abo aeposonbHui, abo
rasoBO-aepo30SbHUI 3acib nonepemkeHHs 33, WO, B CBOK Yepry, 4030ss€ NigBULLUTY PIBEHb i AKICTb
3aXUCTY NPUMILLEHHS Bi HECAHKLIOHOBAHOro BTOPrHEHHA abo nonepeauTy Take BTOPTHEHHS.
YnpaeniHHs poboToto NpuCTpol 1 B 3a3HaAYeHWX YOTMPBOX OCHOBHUX pexmmax "odikyBaHHS",
"MOHITOpUMHI", "oxopoHa", "obopoHa" i B cTaHi "TpuBora" MikponpouecopHuii mogynb 44 Ta 1oro
nporpaMHe 3abe3neyvyeHHs 34iNCHI0TbL 3a AONOMOIo ABOX A0AATKOBUX MiKPOKOHTporepis 46 Ta 50.
Mepwin popatkoBun MIKpOKOHTponep 46 MicTUTb Aekinbka moaynis (47, 48, 49) kepyBaHHS
aKTMBHMMMK 3acobamu nonepemxeHHsa. Moaynb KepyBaHHS CBIiTIOBMM 3acobom nonepemkeHHs 47
(mig'egHanun Ta npautoe vepes cunosun knod MOSFET 59 Ha nonboBux TpaH3aucTopax) "kepye"
BMUKaHHAM/BUMUKAHHAM, TMOTYXKHICTIO, 4acTOTOK cnanaxy cBiTnogioga 29 CcBiTnoBoro 3acoby
nonepemxkeHHs 28. CeitnoBun 3aci6 nonepemkeHHst 28 € CUCTEMOK 3 MOTY)XHUM CBITI04i0A0M
(cBiTmoBa Temnepatypa cknagae He meHwe 6000K), aktmBHOw cucTemol oxoromkeHHs 30 Ta
NPUCTPOEM aBTOMATWYHOIO BigkpuBaHHs 32 (cepBonpuBig) Kpuvwedku-g3epkana 31, wo Bigbvsae
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CBITNO B MOTPiBHOMY HanpsaAMKy. ANropuTM cranaxyBaHHsI CBiTNoAioga KepyeTbCcs MporpamHumMu
HanawTyBaHHAMUN MIKpONpoLEecopHOro moaynst 44 Ta nepLuoro AoAaTkOBOro MIiKPOKOHTpornepa 46,
O [O03BOSISIE KepyBaT NapaMeTpaMy MOTY)KHOCTI, YaCcTOTU Ta CKBaXHICTHO. TakoX CBITNOBUIA 3acib
nonepempkeHHsa 28 npuimae ydactb Yy dopMyBaHHI nonepemKyBasribHUX CuUrHanis npuctporo 1,
CTBOPIOIOYM KOPOTKI 3 HM3bKOK MOTYXXKHICTIO CBiTNOBI iMnynbcn. Moaynb KepyBaHHSA CBIiTIIOBUMM
3acoboM nonepemkeHHs 47 [O03BONSIE 3MIHIOBATM OWHAMIYHI | 4acTOTHI napameTpu cnanaxy
cBiTnogioga 29 B iMnynbCHOMY pexumi (B pexxumi pobotn "ctpobockon"), L0 A03BOMSE HanawTyBaTh
i 3a0iaTK Taki pexxumn poboTn ceiTnogioga 29 B iMMyNbCHOMY peXuMmi, siki nonepeaxarTb 3'ABMEHHS
eninenTuU4Hi peakuii y nogerd Ha Taki CBITNOBI iMNynNbCHi curHanu. Moaynb kepyBaHHA 48
cepsonpmeBogoM 32 kpuwku-ag3epkana 31 cBiTnoBoro 3acoby nonepemkeHHs 28 [o3Bonse
BCTAHOBMWTU KPULLKY-A3epkano 31 B Take NOMNOXeHHs BiAHOCHO CBiTnogioaa 29, sike A03BONSIE AOCAITH
NeBHOro HeobXigHOro HanpaBfieHHSA CBITNOBUX cnanaxiB i Hanbinbw edeKkTnBHOI poboTK CBITNIOBOrO
3acoby nonepemkeHHss 28. Takox nepLlii 4OOATKOBUMA MIKPOKOHTponep 46 yepe3 CUMOBUIN KoM
MOSFET 59 Ha nonboBuX TpaH3uUCTOpax kepye cuctemoro oxonogxeHHs 30 (turbine cooler)
CBIiTNoOBOro 3acoby nonepeaxeHHs 28.

Mogynb kepyBaHHs 49 nepLluoro A4oOaTKOBOro MikKpoKOoHTporiepy 46 "kepye" HU3bKOYACTOTHOM
cupeHo 26 Ta HanawToBye yacTtoTy (Hanpuknag 420y, ane He oOMeXyluYuchb LMM) Ta 3BYKOBY
noTyxHicTb (10516, ane He 0OMEXYHYMCH LIMM) HN3bKOYaCTOTHOI cMpeHu 26 nig yac ii poboTw.

Opyrmn gopgaTtkoBui MikpokoHTponep 50 mictuTb pgekinbka mopgyniB (51, 52, 53) kepyBaHHsi
aKTMBHMMMK 3acobamu nonepemkeHHs. Mogynb 51 akTMBye Ta AeakTUBYeE cepBonpuBig 62 Baxens
nycky rasy/aeposoni/cymiwi rasoBoro (aepos3onbHOro abo ras’oBO-aepo30MbHOr0)  3acoby
nonepeaxeHHs 33. Mogynb 52 akTuBye Ta AeakTuBye cepsonpusig 61 3axucHoi wTopkn 54, ska
3apuBae abo Bigkpuae conno 55 6anoHy 30 raszoBoro abo aepo3onbHOro, abo razoBo-aepo30sibHOr0
3acoby nonepepkeHHa 33.

Moaynb kepyBaHHa 53, Wwo nig'eaHaHwi Ta npautoe 4depes cunosun krtod MOSFET 59 Ha
NonbOBMX TPaH3MCTOPaXx, HanalwTOBYE YAacTOTY Ta 3BYKOBY MOTYXHICTb BUCOKOYACTOTHOI CUpeHU 27
nig 4vac ii poboTn. BucokodacTtoTHa cupeHa 27 MiCTUTb BOyOOBaHWA reHepaTop ABYXTOHAsbHOI
yactotu (Hanpuknag - 3.8kly, 4.08klu, ane He oOMEexXyl4YMcb UMM) 3 MiABULLYBaINbHUM
TpaHcchopmaTop Hanpyry, WO HaBaHTaXXeHW N'e30KkepamiyHOI 3BYKOBUMPOMIHIOHOYOK MeMBPaHOI0.

Y crtaHi "TpuBora" yci akTuBHi 3acobu nonepemXeHHss MOXyTb MpautoBaT ogHovacHo abo
BMOIpKOBO, B 3aNeXHOCTI BiJ HanawTyBaHb NporpamMmHoro 3abesneyvyeHHsi MiKponpoLLeCopHOro Moayns
44, pogatkoBMx MiIKPOKOHTporepis 46, 50, Ta B 3aneXHOCTI Big KOMaHA Big KOPUCTyBauiB.

O6uaea gooaTkoBUX MiKpOKOHTporiepa 46 Ta 50 [o3BONSATL LIBMAKO 3MIHIOBATU napameTpu
poboTK aKTMBHMUX 3acoBbiB nonepemkaHHA 26, 27, 28, 33 (i TakoXX BMUKATW/BUMMKATK CBITNoBUA 28,
3BYKOBI 26, 27 Ta rasoBuit/aepo30nbHMIN/razoBo-aepo30onbHUin 33 akTUBHI 3acobu nonepempkaHHsA) 3a
paxyHOK KOMaHf Big MikpornpouecopHoro moaynsa 44, skmi B CBOK Yepry npauoe 3 3asganerigb
BCTAHOBMEHUM nporpamHuMm 3abesnedvyeHHsaM. 3MmiHy napameTpiB poboTn akTuBHUX 3acobis
nonepemxeHHa 26, 27, 28, 33 Moxe 3[iNCHIOBATM KOPUCTYBaJ LUMAXOM HaACWUMaHHA KOMaHZA Bid
BMacHOro €eneKTPoHHO-UMcpoBoro npunagy (Hanpuknag - 3 TenedoHy, cMapTgoHy, KoMn'toTepa,
iHW.). 3a ponomorow poboTW CBITNOAIOAHUX iHAMKaTopiB 16 KopucTyBay, 3a HeoOXigHiCTIO Ta B
neBHNX obCTaBUHaX, Mae MOXIUBICTb BidyanbHO CrocTepirath 3mMiHy pexumis poboTu NnpucTpoto 1 Ha
3'eMHi NnLbOoBIM NaHeni 6 npuctpoto 1.

TakvMm YMHOM, B3aEMO3B'sI30K MIKpONpoLEeCcopHOro Moayns 44, 0oaaTkoBMX MIKPOKOHTponepiB 46,
50 Ta moaynis 47, 48, 49, 51, 52, 53 0o3BONATL 34iMCHIOBATN aBTOMaTU4HY poboTy npucTpoto 1 B
YOTMPBOX PiI3HUX pexnmax: "odikyBaHHs" abo "MoHiTopuHr", abo "oxopoHa", abo "obopoHa", i Takox
003BOMAKTb aBTOMATUYHO | ONepaTMBHO NepeMmnkaTn NpucTpin 1 B ctaHi "tpusora”.

HasBHIiCTb pi3HOMaHITHMX aKkTMBHMX 3BYKOBUX 26, 27, cBitmoBoro 28 Ta rasosoro abo
aeposonbHoOro, abo rasoBo-aepo3onbHoro 33 3acobiB nonepempkeHHs 33 y B3aeMO3B'A3Ky 3
MikponpouecopHuMm moayrnem 44, nonaTkoBMMU MiKpoKoHTporniepamu 46, 50 Ta moagynamu 47, 48, 49,
51, 52, 53 pos3Bonsie BMGipkoBO abo 0OHOYACHO 3acTOCOBYBAaTM akTUBHI 3acobu nonepemkeHHs, B
3anexHOCTi Bif cuTyauii Ha 00'eKTi, LLIO OXOPOHSAETHLCS.

3acobwm 3B'a3ky y Burnagi WiFi-mogyna 34 3 WiFi-aHteHoto 35, GSM-moaynb 36 3 GSM-aHTeHo
37, 6noka koMyHikauii no TexHonorii ETHERNET 38 y B3aeM03B'sA3Ky 3 MiKpONpOLECOPHUM MoAyIeMm
44, po3BONSATb KOPUCTYBa4YaM OMnepaTMBHO OOMiHIOBaTMCA AaHMMMK Ta cUrHanamm 3 npucTpoem 1, i
30JICHIOBATN CaMOCTINHE (pydHE) KepyBaHHS akTMBHUMK 3acobamy nonepemXeHHs NpUCTpol0 B
3anexHocTi Big cuTyauii (BMOipkOBE BMUWKaHHS/BUMWKAHHA aKTMBHWX 3acobiB MonepemkeHHs)) Ta
30JICHIOBATN Py4YHUI BUBIp pexmmiB poboTu akTMBHUMU 3acObamMn NONEPEMKEHHS.

KoHCTpykuis kopnycy 2 Ta OCHOBHMW GNOK >kMBMEHHA Ta nig3apsagkn 19, 6nok aBTOHOMHOrO
xumBnexHsa 20 3 akymynaTopamu 21 Ta 3 mogynem 22 (3 nporpamHuM 3abesneyeHHsM) A03BOMNATh
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BUKOPUCTOBYBATU MPUCTPiIi 1 aBTOHOMHO B Pi3HOMaHITHUX NPUMILLEHHSIX, | 3@ HEOBXIQHICTIO LIBUAKO
nepemiwati NpucTpin 1 B pi3Hi MicUs Pi3HMX NPUMILLEHb.

MMig Yac po6oTn NpucTpoto 1 B PisHUX pexmMax "oudikyBaHHS
i B cTaHi "TpuBora" BigbyBaeTbCs:

- aBTOMaTu4He CMOCTEPEXEHHS 3a NOAIAMU, L0 MOXYTb CTAaTMUCS B NPOCTOPI 06'EKTY

OXOPOHU;

- 0OMiH NOBIAOMMNEHHAMMU, CUTHANaAMU Ta JAHUMW 3 eNTEKTPOHHO-LMEPOBUMUN Npuiagamu

KOpUCTyBauiB;

- 3aXMCT NPUMILLIEHHSA Big HECAHKLIOHOBAHOrO BTOPrHEHHSA abo nonepemKeHHs Woao0

MOXTMBOIO BTOPTHEHHS.

3anponoHoBaHMN NOPTaTUBHWUA, MEPEHOCHUN, aBTOHOMHWIA OXOPOHHWUA MPUCTPIN 3 aKTUBHUMM
3acobamn nonepeKeHHs MPOMLIOB LUMPOKI  BMNPobOyBaHHS NpU  NOro  ekcnepumeHTanbHOMY
BMPOOHMLTBI, @ Tak camMO B MpOLeCi MOro ekcnnyaTauii B Pi3HOMaHITHMX MPUMILLEHHAX And
CMNOCTEPEXKEHHSIM 3a NPUMILLLEHHAM Ta AN NOro OXOPOHMU.

Pesynbtatv BunpoOyBaHb Mokasanu, WO KOHCTPYKLUIA 3anpornoHOBaHOI KOPWCHOI Moaeni
003BONSIE CTBOPIOBATU MOPTATUBHUIA, MEPEHOCHUIA, aBTOHOMHWUA OXOPOHHUIA MPUCTPIA 3 aKTUBHUMU
3acobamm nonepesKeHHs1 KOHCTPYKUisi SIkoro € ManorabapuTHo, 3pydHoto Ta 6esnevyHor Ans
BMKOPUCTaHHS B MOOYTOBMX Ta iHWWUX MNpUMILLEHHSX. 3anpornoHoBaHa KOHCTPYKLUis npucTpoto 1
[03BOISI€ 3MiCHIOBATU:

- KOHTPOSb 3a NPUMILLIEHHAM Ta 34iNcHIOBaTK doikcauito Noai B NPUMILLEHHI, LLIO OXOPOHSAETLCS;

- 0O6MiH JaHUMK Ta cUrHanamm Mixk KOHCTPYKTUBHUMUN efieMeHTaMm NpUcTporo 1 Ta 3 eNeKTPOHHO-
uncpoBMMM NpunagamMm KOpUCTyBauiB;

- WBMAKY aBTOMATUYHY YM PYYHY akTuBauilo abo geakTvBaUilo akTMBHMX 3acobiB nonepemKeHHs
26, 27, 28, 33.

Takum YMHOM CYKYMHICTb YCiX KOHCTPYKTUBHUX O3HAK KOPUCHOI Mofeni (B T.4. i T HOBi O3HaKK), iX
B3aEMHe po3TallyBaHHA B KOHCTPYKUil Ta B3aEMHi 3B'A3kM [03BONMAIOTb JOCATU  TEXHIYHUX
pesynbTartiB, a came:

- 3pincHoBaTU nerke, 3pydyHe Ta 0Ge3nedyHe aBTOHOMHE TPaHCMOPTYBaHHS, BCTAHOBIEHHsSI Ta
eKkcnnyatauito npuctpoto 1 B pPI3HOMaHITHUX MpuUMilLleHHAX 6e3 "npuB'a3kn” OO0 cTauioHapHOro
oxxepena XuBreHHsl, Ta 6e3 000B'A3k0BOT "MPUB'A3KN" 40 30BHILLHIX HE3ANEXHUX OXOPOHHUX CUCTEM;

- [AOCArTM onepaTMBHOI aBTOMATU4YHOI POBOTM MPUCTPOKD B YOTMPLOX OCHOBHUX pPEXMMAaX -
«OYiKyBaHHA", "MOHITOpPUHI", "oxopoHa", "obopoHa" i Takox B CTaHi "TpmBora";

- 34iNcHIOBaTM CaMOCTiiHe (pyyHe) onepaTuMBHE | 3py4YHe KepyBaHHS aKTMBHMMM 3acobamu
nonepeaxeHHsa 26, 27, 28, 33 npuctpoto 1 B 3anexHOCTi Big cuTyauii (B TOMy 4mucni 3gincHioBaTH
BNGipKOBE BMUKAHHSA/BUMUKAHHSA akTMBHUX 3acobiB nonepemxeHHs 26, 27, 28, 33);

- 3[jMCHIOBATU CaMOCTIHUI (py4YHWUN) onepaTUBHUN i 3py4HUn BUBIp pexmmiB poBoTn aKTUBHMX
3acobiB nonepemkeHHa 26, 27, 28, 33, B TOMY YuCri 3 METOK ynepeaKeHHs 3'BNEeHHS HeraTuBHUX
peakuiin ocib, Lo NPOHUKN Y NPUMILLIEHHS;

- NigBULWMTU piBEHb, SKICTb i 3pYYHOCTI 3aXUCTY NPUMILLLEHHS Big HECAHKLiOHOBaHOMO0 BTOPrHEHHS
Ta HajalTb MOXMMBICTb MpucTpoto 1 WBMAOKO Ta egeKTUBHO BigpearyBaTtv Ha nodii y Takomy
NPUMILLEHHI, OQHOYAaCcHO MOBIAOMWUTU MPO LEe KOPWUCTYBadiB i, 3a HEOOXiOHICTIO, BMKOHATN KOMaHOW
KOpUCTyBauiB.

Mpuknagn KOHKPETHOro MNPOMWCIIOBOrO 34INCHEHHS 3anpornoHOBaHOI KOPWCHOI mogeni, i
BUKOPUCTaHHSA HaBeAeHi BULLE K KpaLli NpuUKnaaun 3ainCHeHHS.

3anponoHoBaHW NOpPTaTUBHWUIA, NEPEHOCHWUA, aBTOHOMHWUI OXOPOHHWWA NPUCTPIA 3 aKTUBHMMM
3acobamn nonepemxeHHs BiANoBiJae BCiM BMMOram WOr0 ekcnnyaTauii, 3acTOCyBaHHS i
3aranbHONPUHATAM npasunam 6esnekn ekcnnyartauii NogibHNX NPUCTPOIB ANS CNOCTEPEXeHHH Ta
OXOPOHMU.

[bxepena iHdbopmallii:

1. MaTteHT YkpaiHu Ha kopucHy mogenb Ne 138039, MIMK GO8B 13/00, nybn. 11.11.2019, 6ton. Ne
21 — npoToTunn.

MOHITOpUHI", "oxopoHa", "obopoHa",

®OPMYJA KOPUCHOI MOZESI

1. TlopTaTvBHWI, NEPEHOCHWWA, aBTOHOMHWIN OXOPOHHWKA npucTpii (1) 3 akTMBHMMM 3acobamu
nonepeKeHHs, WO MICTUTb Kopnyc (2) 3 nuuboBOol NaHennto (6), 3acobu cnocTepexeHHs i ikcauii
nogin y Burnsagi iHgppavepBoHoro (17) Ta pagiovactoTHoro (18) gatymkiB BUSBMEHHS NMPOHUKHEHHS,
Moaynb ikcauii pyxy/nepecyBaHHsa (12) 3 Bigeokamepor (13), WO BCTAHOBMNEHWUA HA IMLbOBIN
naxeni (6), mikpodoH (11), nyckoBui 6rok (14) y BWUrmAQi KHONMKM BMUKaHHS (15) XuBneHwHa Ta
cBiTnogiogHux iHaukatopis (16), 3acobwu >XMBMEHHSA y BUMMS4I OCHOBHOTMO Onoka XWBMEHHA Ta
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nigsapagky (19) Ta 6noka aBTOHOMHOro XwuBreHHs (20) 3 akymynatopamu (21), 3acobu 3B'A3ky Y
surnagi WiFi-moagyns (34) 3 WiFi-aHteHoto (35), GSM-moaynsa (36) 3 GSM-aHTeHot (37), akTuBHI
3aco0u nonepemKeHHs y BUrNsSAi CBITNoOBOro 3acoby nonepemkeHHst (28), HM3bKoYacTOTHOI (26) Ta
BMCOKOYACTOTHOI (27) cnpeHu (3ByKOBi 3acobu nonepeaxeHHs ), ra3oBoro 3acoby nonepemkeHHs (33),
OesgpoToBUA 3uMTyBa4v KapT i MiTok ctaHgapTiB ISO/IEC 14443 (41) Ta aHTeHy 34MTyBaHHs (42)
OesgpoTtoBux knodiB, cunosi kntodi MOSFET (59) cuctemn KkepyBaHHS aKTUBHUMUM 3acobamu
nonepemxeHHs (26), (27), (28), (33), mikponpouecopHuin moaynb (44) 3 OCHOBHUM Gnokom nam'siTi
(45) Ta 3 nporpamHUM 3abe3nevYeHHsIM, SIKUA BUKOHAHUM 3 MOXIMBICTIO YMpaBniHHA pobOTOH
npucTpoto (1) WoHarmeHwe B pexumi "odvikyBaHHA" Ta B "aBTOMaTUYHOMY peXuUMi nonepemxeHHs"
yepes cunosi kntodi MOSFET (59) cuctemun kepyBaHHSA akTUBHMMM 3acobamu nonepemkeHHs (26),
(27), (28), (33), Npu UbOMY MikponpoLecopHUn Moaynb (44) mae B3aemMHe 3'€dHaHHS Ta KaHanwu
06MiHY curHanamu, gaHumu, iHdopmadieto 3 nyckosum 6rnokom (14), 3 iHdpavepBoHuM (17) Ta 3
pagioyactoTHUM (18) gaTynmkaMmy BUABMEHHSA MPOHUKHEHHS, 3 6€34pOTOBMM 3UMTyBayYeM KapT i MiTOK
craHgapTtiB ISO/IEC 14443 (41) i Takox MikponpouecopHuin moaynb (44) 3a gonomorow 3acobis
3B'asky y Burnaai WiFi-mogyns (34) Ta GSM-moayns (36) mae B3aemMHe 3'egHaHHA Ta KaHann ooMiHy
curHanamv, gaHumu, iHdopmadieto, 3 30BHILWHIM NporpamMmHMM 3abesneyeHHsM, Lo po3TalloBaHe B
rnobanbHin Ta B NOKanbHMX KOMM'IOTEPHUX Mepexax, SKUi BiAPI3SHAETbCA TUM, WO Kopnyc (2)
BVMKOHaHWM Y BUTNSAI KOHCTPYKTUBHOI OCHOBW MPUCTPOLO (1) i MICTUTb 3aXUCHWUIA KOXXYX (3) 3i CTiHKamu
(4), nepwwmi (8) Ta apyrmn (9) BHYTPILIHI KapKacHi eNeMeHTH, SIKi BUKOHaHI 3 MOXIMBICTIO BUITyYEHHS
i3 3aXMCHOro KoXyxa (3) Ta 3 MOXIUBICTIO BCTaBMNSAHHSA B 3aXUCHUIN KOXYX (3), 3HIMHY 3a[HI0 NaHenb
(5) [0 BHYTPIWHBOI NMOLWMHI SKOI MPUKPINAeHa TrofnoBHA eNekTpoHHa nnata KepyBaHHSA 3
MikponpoLecopHum moaynem (44) i 3HiMHY nuuboBy naHenb (6) 3i 3HIMHOK 3aXUCHOK KPULLKOHO (7),
npyv UbOMY MEPLUINA BHYTPILWHIA KapkacHWA enemeHT (8) € OCHOBHOKW Ans KPiNneHHSA iHWux
KOHCTPYKTMBHUX €MeMEHTIB, a ApYrni BHYTPILIHIN KapkacHUA enemeHT (9) € Kopnycom Ans rasoBoro
abo aeposonbHOro, abo rasoBo-aepo3onbHOro 3acoby nonepedxeHHs (33), KpiM TOro Ha 3HIMHIN
nuuboBi naHeni (6) BctaHoBneHun aucnner (10) 3 MOXMMBICTIO BiAOOpPaXeHHs Ha HbOMY
woHanveHwe QR-kogy, pexumiB pobotn npuctpoto (1), piBHiB curHanie WiFi ta GSM, Bepcito
nporpamHoro 3abesneyveHHsl, Npu UbOMYy iHdpadepBoHu (17) Ta pagiodactoTHun (18) paTumku
BUSIBIIEHHS MPOHMKHEHHSI Ta MIKpooH (11) TakoXX BCTAHOBMEHi Ha 3HIMHIA NuuboBIA NaHeni (6)
Kopnycy (2), a Hu3bkoyacToTHa (26) Ta BucokodacToTHa (27) CMpPEeHW BCTAHOBIEHI B MepLUOMY
BHYTPILUHLOMY KapkacHOMY erneMeHTi (8) kopnycy (2), a razoBuii 3acid nonepeakeHHs (33) BUKOHaHUN
AK ra3oBun abo aepo3onbHMK, abo ra3oBo-aepo30nbHMI 3acib nonepemKeHHs y BUMMAAi NpUCTpolo,
wo Mmictutb G6anoH (60) 3 aepo3onbHO abo ras3oBol, abo rasoBO-aepO30SIbHOK PEYOBMHOK UM
Cymilwo pevoBuH, conno (61), wropky (62) ans conna (61), cepsonpusig (63) wTopku (62),
cepBonpueig (64) Baxensi cnycky 6anoHa (60), i razoBun 3acid nonepeaxeHHs (33) B 3ibpaHOMy CTaHi
BCTAHOBMEHUA B [OPYrOMy BHYTPILUHBOMY KapkacHOMYy enemeHTi (9), skMn B CBOK u4epry
BCTAHOBMEHUA B MNeEpLIOMYy BHYTPILHbOMY KapkacHOMy enemeHTi (8) kopnycy (2), npy ubomy
CBITNoOBMWI 3acid nonepemkeHHs (28) BUKOHaHWI AK MoAynb 3i cBTRogiogom (29) i [ooaTkoBO MICTUTh
cuctemy oxonomxkeHHs (30), kpuweuky-asepkano (31) 3 NPUCTPOEM aBTOMaTUYHOrO BiAKPUBaAHHSA
(32), kpiMm TOro 610K aBTOHOMHOTO XMBIEeHHs (20) 3'egHaHWI 3 ENEKTPOHHO-LMGPOBUM Moaynem (22)
3 MporpaMHUM 3abe3neveHHsIM, KU BUKOHYE QOYHKLT KOHTPOSO NPOLECiB aBTOHOMHOIO KUBFEHHS |
3axucTy Big KopoTkoro 3amukaHHa (POWER management system) Ta dyHKUil KOHTpoOnto
3apsay/po3psmKEeHHsT OKPeMOT KOMIpkU akymynsaTopa (21), KOHTPOMo Ta BiAKMOYEHHS NPy HaAHM3bKIN
Hanpy3i, BBIMKHEHHS T@ BUMKHEHHSI BUMIPIOBaHHS CMOXMBaHHS eHeprii 6510ka aBTOHOMHOIO XXMUBIEHHS
(20), npy ubomy OMOK aBTOHOMHOrO >uBMeHHS (20) BUKOHAHWM 3 (OYHKUiEO nNia3apsgkn Big
MepexeBoro abo aBToMOBINBHOrO XMBUNBHOTO MPUCTPOIB Ta PO3TallOBaHWI B cepeauHi kopnycy (2),
Kpim TOro npuctpii (1) AOAATKOBO MICTUTb OATYMKM KOHTPOMNIO Yy BUMMAAI Aatymka Tucky (23) 3
iHTErpoBaHUM AaTyMKoM TemnepaTypu Ta BOMOrocTi (24), Wo po3TawoBaH1i B KOpNyci (2) i gatymka
KOHTPOIO 3MiHM OCBITNEHHS (25), AKMA BCTAHOBMEHMIN Ha 3HIMHIA NUUBLOBIN naHeni (6), Npu Lbomy
MiKPOMpPOLIECOPHUI MOoAynb (44) Ta AOro nporpamHe 3abe3neyvYeHHsIM BMKOHAHI Ta HanawToBaHi 3
MOXIMBICTIO ynpaBriHHA poboTo NpuUcTpoeM (1) LOHAMMEHLLIE B YOTMPbOX OCHOBHUX PEXMMaXx
"ouikyBaHHS", "MOHITOpPUHI", "oxopoHa", "obopoHa" i B cTaHi "Tpusora"”, oe

pexum "OuikyBaHHS" € MNacMBHUM pPEXMMOM CTaHy npucTtpor (1) 3 BUMKHEHUMUW AaTyukamu
BUSIBIIEHHA MPOHUKHEHHS (17), (18) Ta gaTtunkamm koHTponto (23), (24), (25), i B LUbOMY pexXuMi
MiKponpouecopHuin Moaynb (44), 3a [OMNOMOrow nporpamHoro 3abesnedyeHHsi, BUKOHaHWA 3
MOXIUBICTIO "3unTyBaHHSA" i3YHOro ctaHy npucTtpoto (1), i mporpamHe 3abe3nevyeHHs] BMKOHaHe 3
MOXIMBICTIO HAACUIMaHHA TEXHIYHUX NOBIAOMMEHb Ta CUrHaniB-HaragyBaHHs Ha eNeKTPOHHO-LMAPOBI
npunagn KopucTyBadiB Mpo Te, WO npuctpii (1) pexmm "MOHITOPUHI" € aKkTMBHMM PEeXVMOM 3
dikcauiero nogin, nig Yac SKOro MIiKpOMNpOLECOPHMA Moaynb (44), 3a [OONMOMOrol MporpamMmHoro
3abe3neyYeHHsl, BUKOHaAHUA 3 MOXNUBICTIO QoikcaLii Oyab-SKOro crnpauloBaHHSA OATYMKIB BUSIBIIEHHS
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NPOHUKHeHHS (17), (18) Ta gatyukis KoHTponio (23), (24), (25), | TakoX 3 MOXMMBICTIO 3anUCy AaHuX
npo ictopii nogin, doTodikcauii, BiANPaBKM TEXHIYHUX MNOBIOOMMEHb Ha €neKTPOHHO-LUMGPOBI
npunagn KOpUcTyBadiB Ta MiATPUMKM 3B'SI3KY 3 €NEeKTPOHHO-LUMEPOBUMU MpunagamMmn KOpuCcTyBadis;
pexum "oxXopoHa" € aKTMBHUM PEeXMMOM 3 YCiMa BBIMKHEHUMMW AaTyMKaMn BUSBNEHHSA NMPOHUKHEHHS
(17), (18) Ta patumkamm koHTposno (23), (24), (25) 3agna BUSABNEHHSIM NPOHUKHEHb B MPUMILLIEHHS, 3
dikcauieto nogin, 3anMcoMm aHux Npo iCTOpPIt0 MOAiIN, i B LbOMY peXxumi MiKponpouecopHuin Moayrb
(44), 3a pomoOMOrow MPOrpaMHOro 3abes3neyveHHsi, BWKOHaHUM 3 MOXIMBICTIO MNEPEKITIOYEHHS
npucTtpoto (1) B ctaH "TpuBora", hopMyBaHHS i HaACWUMaHHA Ha eNeKTPOHHO-UMGPOBI npunagun
KOpMCTYBaYiB MOBIiAOMIMEHHS MPO MPOHUKHEHHSA B NPUMILLEHHA Ta NPO NepeKntoYeHHst npucTpoto (1) B
cTaH "TpmBora", i TakoX B pexumi "oxopoHa" MikponpouecopHun moaynb (44) Ta noro nporpamHe
3abe3neyeHHs BUKOHAaHI i HanawToOBaHi TakMM YMHOM, LLO HagalTb MOXMNMBICTb KOpUCTyBayaM, 3a
JOMOMOrOK0  BNAacHOro enekTPOHHO-UMGPOBOro npunagy, BMOIPKOBO Hagcunatv KOMaHau LWoao
BMUKaHHS/BUMUKAHHSA aKTMBHUX 3acobiB nonepemkeHHa (26), (27), (28), (33); pexum "obopoHa" €
aKTUBHUM PEXMMOM 3 YyciMa BBIMKHEHMMMW JdaTdyvkamuy BUSBMEHHA MNPOHUKHeHHs (17), (18) Ta
aatynkamm koHTponto (23), (24), (25) 3aana BUSBMEHHSAM MPOHUKHEHb B MPUMILLLEHHS, 3 dikcauieto
nogin, 3anuMcoMm OaHux npo icTopito nogin, i npuctpin (1) HanawToBaHUM Ta Mpautoe 3a 3agaHnm
nporpamMHMM  3abe3nevYeHHsIM  MIKpOMnpoLecopHoro  mogyns  (44) anropyTtMoM  "BUSIBNEHHS
NPOHUKHEHHSA B 30HY OXOPOHK", i Npu cnpauoBaHHi Oyab-AKOro 3 4aT4MKiB BUABIIEHHS NMPOHUKHEHHS
(17), (18) Ta/abo gaTtumkiB KoHTpomno (23), (24), (25), 3rigHO 3 HanNawWTOBYBaHHAMW MPOrPaMHOro
3abesneyeHHs MikponpouecopHoro mogyns (44) npuctpii (1) BUKOHaAHWA 3  MOXIMBICTIO
NepeKUYNTUCA B CTaH "TpuBora", i TakoX nporpamHe 3abe3neyeHHs MiKpOonpoLecopHOro Moayrnro
(44) B pexumi "obopoHa" BUKOHAHE | HanalTOBaHE 3 MOXIMBICTIO aBTOMATUYHO HaNpPaBnsaTH Kepytoui
CUrHanM Ha akTuMBaLilo akTMBHMX 3acobiB nonepemkeHHs (26), (27), (28), (33), 3a ymMOBM SKLIO Taki
A03BOMY Ha aKkTMBaLilo akTUBHUX 3acobiB nonepeaxeHHs (26), (27), (28), (33) sasganerigb BBIMKHEHHI
KOpUCTyBa4YeM B HanaliTyBaHHAX NporpamMHoro 3abesneyeHHs MikponpouecopHoOro Moayns (44), npu
UbOMY HamnaliTyBaHHS nporpamHoro 3abesneyeHHst MiKpONpoLEecopHOro moayns (44) ona pexumy
"06opoHa" TakoXX BMKOHaHI 3 MOXINUBICTIO 403BOMSATM KOPUCTYBa4amM BMUKATWU/BUMMKATK OyOb-sikuUi 3
aKTMBHMX 3acobiB nonepemxeHHst (26), (27), (28), (33) wnaxom HagcunaHHA curHanis 3 eneKTpoHHO-
UMdpoBMX NpUnaaiB KOPUCTyBaYa, KpiM TOro B pexumi "obopoHa" moaynb dikcauii pyxy/nepecyBaHHs
(12) 3 Bigeokamepoto (13), mikponpouecopHuin Mogynb (44) Ta 1oro nporpamHe 3abe3neveHHs
BWKOHaHI Ta HanawToBaHi 3 MOXMMBICTIO 34iCHEHHs doTodikcauin, 3 MOXIMBICTIO BignpaBKu
TEXHIYHUX MOBIOOMNIEHb Ha  EeneKTPOHHO-uMpoBi MNpunagun  KOpUCTyBadiB  Ta  NiATPUMKM
Oe3nepepBHOro 3B'A3Ky 3 €neKTPOHHO-UMpoBMMM nNpunagamMu KOpUCTyBadiB; cTaH "Tpusora" €
aKTMBHMM CT@HOM 3 BMMKHEHUMMMW JaTyuMKaMu BUSIBNEHHS MNPOHWKHeHHs (17), (18) Ta patymkamwu
KoHTponto (23), (24), (25), i npucTpin (1), 3rigHO 3 HaNAWTOBYBAHHAMW MPOrpaMHOro 3abesneyeHHs
MiKponpoLecopHoro moayns (44), BUKOHaHMI 3 MOXNMBICTIO MEPEKoYMTUCA B CTaH "Tpusora" i3
pexumiB "oxopoHa" um "obopoHa" B pesynbTaTti aHanidy cutyauii nporpamHuM 3abe3nedyeHHAM
MiKponpoLecopHoro moayns (44) ta Big ix curHanie, abo BHACNOOK BBIMKHEHHS CTaHy "TpuBoru"
KOpUCTyBa4Yamu LUMISAXOM HAACUITAHHSA CUTHaniB 3 eNeKTPOHHO-LUMGPOBUX Npunagis Kopuctysaya, npu
UbOMy B CTaHi "TpuBora", SKuA BBIMKHEHWIA KOPWUCTYBa4YeM, MporpamMHe 3abe3neyeHHs
MikponpouecopHoro moayns (44) HanawToBaHe 3 MOXIMBICTIO (POPMYBaHHA | HaacuUnaHHA Ha
€NeKTPOHHO-UUMPOoBI NpMnaan KopucTysadis NoBiAOMITEHHS MPO nepekntioveHHsa npuctpoto (1) B cTaH
"TpuBora", KpiM TOro, 3a yMOBW 3asfanerigb BBIMKHEHWX HanawTyBaHb Yy BUIMA4i 4O3BOSIB Ha
aKTMBaLilo aKTUBHMX 3acobiB nonepemkeHHsa (26), (27), (28), (33), nporpamHe 3abesnedveHHs
MiKPOMPOLIECOPHOTO MOAyns (44) HanawToBaHe 3 MOXIMBICTIO aBTOMATMYHOrO Hanpa.reHHS
Kepyludmx CurHanie Ha akTuBauito ycix abo BuMBpaHuUX akTMBHUX 3acobiB nonepemxeHHs (26), (27),
(28), (33), kpim TOro B nMpoueci pobotn npuctpoto (1) B cTaHi "TpmBora" nporpamHe 3abe3neyeHHs
MikponpouecopHoro moaynsa 44 HanawToBaHe TakMMm YMHOM, LO [O3BOSISIE  KOPUCTYBAYeBi
CaMOCTiiHO "BpyyHy" i Ha BigcTaHi BMukaTu abo BuMMKaTM OyOb-SIKMA 3 aKTMBHMX 3acobiB
nonepemxeHHs (26), (27), (28), (33) 3a gonomMoroo HaCUNaHHS CUrHanis 3 enekTPOHHO-LNGPOBUX
npunagis KOpMcTyBaya, i TakoxX B CTaHi "Tpusora" MikponpoLecopHun moayne (44) Ta noro nporpamHe
3abe3neyvyeHHs BWKOHAHI Ta HanawToBaHi 3 MOXNMBICTIO 0e3nepepBHOi NIATPUMKM 3B'A3KY 3
€neKTPOHHO-UMdPOBUMKU Mpunagamm (MPUCTPOsIMM) KOPUCTYBa4da, MpU LbOMY AN MOXIMBOCTI
ynpaerniHHa po6oTo npuctpolo (1) LOHaWMeHLle B YOTUPbLOX OCHOBHUX pexmmax "odikyBaHHS",
"MOHITOpPUMHI", "oxopoHa", "obopoHa" i B cTaHi "TpuBora" npuctpin (1) micTUTb ABa 4OAATKOBUX
MiKpOKOHTporiepw (46), (50), koxeH 3 AkMX Mae 3B'SA30K 3 MIKPOMPOLLECOPHUM Moaynem (44), i nepLin
AOAaTKOBUWA  MIKPOKOHTporiep (46) MicTuTb Moaynb KepyBaHHA (47) CBiTNoBuMM  3acobom
nonepemxeHHs (28), moagynb KepyBaHHsA (48) cepBonpvBoAOM Kpuwku-g3epkana (31) ceitnogioga
(29) cBiTnoBoro 3acoby nonepemkeHHs (28), mogynb kepyBaHHA (49) HM3bKOYACTOTHOK CUPEHOIO
(26), a gpyrun gopaTkoBuMiA MikpokoHTponep (50) micTutb moaynb kepyBaHHA (51) cepBonpmnBogoM
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po3nuneHHs rasoBoro abo aepos3onbHOro, abo razoBo-aepo30NbHOrO 3acoby nonepemkeHHs (33),
MOAynb KepyBaHHA (52) cepBONpMBOAOM 3aXMCHOI LITOPKK (54) cMCTEMM PO3MNUMNEHHS ra30BOroO
3aco0y nonepegkeHHs (33) Ta Moaynb kepyBaHHS (53) BUCOKOYACTOTHOW CUpPEHOto 27.

2. lMpucTtpin 3a N. 1, kM BiAPI3HAETBLCA TUM, O AOOATKOBO MICTUTb pPagiovdacTOTHUM MOAOyMb
NPUAHATTSA/BigNpaBneHHsa Ta 06pobkn curHanie (39) Big 4O4ATKOBMX BUHOCHUX (30BHILLHIX) aKTUBHMX
3acobiB nonepemkeHHss Ta Big onuioHanbHUX (30BHIiWHIX) 6e3gpoToBMx gdatuymkiB  (57), i
pagioyacToTHUA MoAgynb MPURHATTA/BiANpaBneHHs Ta o6pobku curHanie (39) Mae 3'egHaHHsA 3
MiKPOMpPOLECOPHUM Mogynem (44), npu ubOMy A0AATKOBUMU BMHOCHUMMW (30BHILLHIMUW) aKTUBHUMMU
3acobamn nonepemkeHHs € HU3bKOYaCTOTHa CUpeHa, BUCOKOYACTOTHA CUpeEHa, CBITNOBMA 3acid
nonepeXeHHs, razosui abo aepo3onbHUin, abo razoBo-aepo30nbHUN 3acid NonepemKEHHS, KOXEH i3
AKX MICTUTb BIAMOBIAHMI NpUAManbHO-NnepeaaBanbHUN MOAYNb, @ OnuioHanbHUMM (30BHILLHIMU)
fesgpotoBuMu patunkamu (57) € paTuukM pyxy, MNPUCYTHOCTI, po3butTa ckna, 3aavMMMAEHOCTI,
3aTONMEHHs Ta BIAKPUTOrO BOTHKO, ENEKTPOHHO-MAarHiTHAM OaTyYMK BiOKPMBAHHA OBEpewn, OaTymk
NPOTIKaHHSA rasy, KOXeH 3 KMX MICTUTb BigMNOBIAHWIA NpUManbHO-NepeaaBanbHUA MOAYIb.

3. MNpucTpin 3a n. 2, kN BiAPI3HAETLCA TUM, LLO PALIOYACTOTHUIA MOAYMNb NPUNHATTS/BiANPABNEHHS
Ta 06pobku curHanie (39) BUKOHAHUIM 3 MOXITMBICTIO MiOKMIOYEHHS | BCTAHOBINEHHS B3AEMHOIO 3B'SI3KY
3 30BHILIHIMN €MNEeKTPOHHO-UMMPOBMMU NpunagamMmn KOPUCTYBadiB ANs  OMCTaHLUIMHOI  akTuBauii
npuctpoto (1) B pexxumi "Tpmusora”.

4. TMpuctpii 3a n. 1, AkMN BiAPI3HAETBCA TMM, WO K 3acib 3B'A3Ky 4OAATKOBO MICTUTb Gnok
KoMyHikauii no TexHonorii ETHERNET (38), akui mae 3'egHaHHSA 3 MikpornpoLecopHuM Moayrnem (44).
5. MNpwucTpin 3a n. 1, Ak BiAPI3HAETLCA TUM, LLO MIKPONPOLECOPHUI MOoayNb (44) Mae 3'eQHaHHA 3
cBiTnogiogHnmn iHgukatopamu (16), i nporpamHe 3abesnevyeHHs MikponpouecopHoro moaynsa (44)
HanawToBaHe 3 MOXIUBICTIO BiJOOPaXXeHHs 3MiHN pexumis poboTu i cTaHy npuctpoto (1) Ha 3HIMHIN
nMubOoBIN NaHeni (6) 3a JoNoOMOrot CBiTnoaioaHMX iHgukatopis (16).

6. MNpucTpini 3a n. 1, AKni BiAPISHAETBLCA TUM, LLO MICTUTb XUBUIbHUIA NPUCTPIn (56), SKNA cyMiCHMI
3 npotokonamu 3apsgkn QC 1.0, QC 2.0, QC 3.0, i mae MOXnMBICTb Nig'egHaHHsa o GanaHcupa
eMHocTi (58) akymynsitopa (21) 6roka aBTOHOMHOTO XuBneHHs (20).
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