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3aMKOBBIM YCTPOUCTBAM U CIoco0aM ux paboThl. TeXHUUECKUN pe3ybTaT 3aKIF0YaeTCsl B MOBBIIICHUH
0€301MacHOCTH W TPENOTBPAICHHN HECAHKIMOHWPOBAHHOTO [OCTyNla K 3alHMpaIOIIed CHCTEME I
JNIEKTPOMEXaHMUECKUX 3aMKOBBIX YCTPOMCTB, a Tarke yaoOcTBe oOydeHMs M yJaJleHus Kiode 0Oe3
HCTOJIB30BaHUA OOTOTHUTCIBHBIX TCXHUYCCKUX CPEACTB. :‘)HCKTpOMexaHI/I‘leCKOG 3aMKOBOC yCTpOﬁCTBO
COCTOMT 110 KpaliHel Mepe U3 OIHOTO MacTep-KJIo4ua 10 KpailHel Mepe ¢ OHOM KHOIIKOW yIIpaBleHuUs, 10
KpaiHel Mepe OTHOTO JIEKTPOHHOTO0 KiTto4a 0e3 KHOIOK YIPaBJICHUS U JIMYNHKH 3JICKTPOMEXaHUIECKOTO
3aMKOBOT'0 yCTPOHCTBA. MacTep-Kitod M IEKTPOHHBIM KITI0Y UMEIOT KOPITYyC, B KOTOPOM PacIIOIOKEHBI
WCTOYHMK NHUTaHUA W O3JIEKTPOHHAs IUIaTa [UIi XPAaHCHUS CTeHEPUPOBAHHBIX KOJIOB IOCTYTIA,
CBETOAMOHBIEC MHMKATOPHI, 3BYKOBBIE U BUOPAIIMOHHBIC H3TydaTead. JIMUMHKA 37eKTPOMEXaHNIEeCKOTO
3aMKOBOT'0 YCTPOICTBA COACPKUT MEKTPOHHYIO IJIATy YIPABJICHUS, BHITOJHEHHYIO C BO3MO)KHOCTBHIO
o0yd4eHus 1o KpaifHel Mepe OHOTO MacTep-KiIo4a Mo KpaHei Mepe ¢ OAHOM KHOTIKOW YIIPaBICHHUS U IO
KpaiHel Mepe OHOTO AIIEKTPOHHOTO KITf04a 0e3 KHOIIOK YIIPpaBICHHS H/WITH YIAJICHNS! CTCHEPHPOBAHHOTO
KoJla JOCTyNla M3 HaMATU OOy4eHHOro IO KpailiHedl Mepe OJHOrO IEKTPOHHOIO Kioda 0e3 KHOIOK
VIOpaBICHUS W/WIH MO KpaiHeH Mepe OTHOTO MacTep-KiIo4a MO KpaiHed Mepe ¢ OFHOW KHOIIKOH
YIOPaBJIECHUS U U3 YHEPro3aBUCHUMOM MaMATH JTHMUUHKHU IEKTPOMEXaHMUYECKOTO 3aMKOBOIO YCTPOWCTBA,
W/ uAEHTU(GUKALUKE CTeHEPUPOBAHHOTO KOJAa JOCTyna OOY4YeHHOTro MO KpaiiHell Mepe OxHOro
3NIEKTPOHHOTO KJII04a 0e3 KHOIOK YIPaBICHHs WM 00y4EeHHOT0 10 KpaifHel Mepe OHOT0 MacTep-KIoda
10 KpaifHel Mepe ¢ OJHOI KHOIIKOH YIIpaBJICHHs U TIepeaady yIpaBiIAIoONIero CUrHaja Ha pa30IoKHpPOBKY
OIOKUPYIOIIEro MeXaHNW3Ma 3alUpPaHusl 3IEKTPOMEXaHNYECKOTO 3aMKa Ul MOCIEAYIOMEr0 OTIHPAHUS
JNEKTPOMEXAHIMUYECKOTO 3aMKa ITyTeM MEXaHHYECKOTO IIOBOPOTA PYKOH KITF04Ya B JIMYMHKE 3aMKa, IPUIEM
1o KpaifHeil Mepe OnMH MacTep KoY M0 KpaifHell Mepe ¢ OfHON KHOITKOHM yrpaBiieHHs oOydaeTcs B
pexuMe NepBOro MacTep KII04a W/MIN MEKTPOHHOTO KII0Ya WM IONOIHUTENHLHOTO MacTep KIoda I10
KpaliHel Mepe Ui ONHOM JMYMHKH JIEKTPOMEXaHUUECKOI0 3aMKOBOI'O YCTPOMCTBA.
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CAMOMNPOIrPAMMUPYEMbBIE CUCTEMbI KOHTPONA JOCTYMNA Ansd
SNEKTPOMEXAHUYECKNX 3AMKOBBIX YCTPONCTB

OBJNIACTb TEXHUKU

N3obpeteHne OTHOCUTCA K  3NEKTPOMEXaHUYECKUM  3HEProHe3aBMCHUMbIM

3annparilinM 3aMKOBbIM YCTpOVICTBaM C nNuTaHneMm Knio4a ot 6aTapeM N ANEKTPOHHbIM

crnocoboM KoAMpPOBaHMA Koaa pasbrnoknpoBKu.

YPOBEHb TEXHUKU

Us CYLLIECTBYIOLLEro YPOBHA TEXHMKMN U3BECTHO 3NIEKTPOMEXaHNYeCcKoe 3aMKOBOE

ycTpoucteo (nateHT RU Ne2416013, onybnukoax 10.04.2011). OnekTpomexaHuyeckas
3aMKoBasi cucTema, BKnovalLwan B cebsa: KoYy, UMEIOLWMUIA UCTOMHWUK 3NEeKTPONUTaHUS;
1 3aMOK, codepxaLlyuii: a) LunuHap, obpasytoLmii oCb BpaLLeHUs Y UMEIOLNIA NepeaHni
TOpey W NpoTUBOMEXallnid 3agHUA Topel, W KOTOpbI MOXET ObiTb YCTAHOBMEH C
BO3MOXHOCTbIO BpalLUEeHVs Ha 3anuMpaeMoil NepBOA COCTaBHOW 4acTW, UWIUHAP,
BKINOYaOLWMIA B cebs, N0 MeHbLUEN Mepe, OAHY BTOPYIO CTONOPHYIO KOH(UIypaLmio; nas
noA KoY Ha ero nepefHem Topue ANS Kioya U CPeACTBO 3MNEKTPUYECKOro coeAnHEHNs,
KoTopoe obecneynBaeT aneKTpu4eckoe CoeAWHEHUE C UCTOYHWKOM 3MNeKTPOnUTaHuS
Kntova; b) xBocToByl0 4yacTb, koTopasi obpasyeT oCb BpalLeHusi, OBLIYI0 C OCbIO
BpaLLeHUa LuunuHapa, XBOCTOBYIO YacTb, BKMOYaIoLLyio B cebs, N0 MeHbLUEN Mepe, OAHY
NEepBY0 CTOMOPHYIO KOHMurypauuio, W [EACTBYIOWYO AN NPenATCTBOBaHUS
nepemeLLeHno 3annupaemMoil BTOPOW COCTaBHOW YacTu, NPUYEM XBOCTOBAs YacTb
yCTaHOBMEHa Ha UWNUHOP Ha ero 3agHeM Topue C pacrnorioXeHWeMm, Npyu KOTOPOM
OTHOCUTENbHOE BpalleHWe MexAy XBOCTOBOW YacTbio U LWNMMHAPOM AONycKaeTcs B
HE3aMKHYTOM COCTOSIHUM 3aMKa, U r4e UMMUHAP U XBOCTOBasA 4acTb COEAUHEHbl C
BO3MOXHOCTbIO BpaLLEHUS B 3aMKHYTOM COCTOSIHUM 3aMKa; C) MEXaHU3M CLenneHus,
CHaBXEHHBbI 3NEKTPUYECKUM NMPMBOLOM, KOTOPLINA BKNoYaeT B cebs, No MeHbLLeR mepe,
OOWH CTOMOPHBLIA MeXxaHu3Mm, KOTOopbli paboTaeT npu npuBeAeHWUM B [eicTsue
MexaHu3Ma CuenneHus, Ans npuBeAeHns B 3auenneHue NnepBoi U BTOPOW CTOMOPHBIX
KOH(UrypaLmii ¢ BOSMOXHOCTbIO pacLenneHusi, NpuBoAs, Takum obpasom, LUMNuUHAP U
XBOCTOBY!O YaCTb K COEANHEHUIO C BO3MOXHOCTbIO BPaLLEHNS B YNOMSIHYTOM 3aMKHYTOM
COCTOSIHUM 3aMKa, CTOMOPHbIA MEXaHWU3M, BKITIOYaoLWWIA B ceBs MarHuT, anekTpuyeckyto
KaTyLIKy, pacrnosfioXXeHHYI0 C BO3MOXHOCTbIO NMepemMelleHnst B npegenax MarHUTHOro
NONA MarHuTa, CTOMOPHbLIA 3NEMEHT, VMMELMN KOH(Urypaumm 3auenneHus Ans

BBEAEHVA B 3aLUenneHne YnomsiHyTbIX NepBOi U BTOPOMW CTOMOPHbLIX KOHGMrypaumii,
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BrOKMPYIOLLMIA 3NEMEHT, C KOTOPbIM KaTyLUKa XXeCTKO COeAiMHeHa, U nepsoe NnpuBogHoe
YCTPOWCTBO AN YCTaHOBKM BNoKUpyloLLero anemMeHTa B nonoxeHune ans 6rnokuposaHus
OTHOCUTENBHO CTOMOPHOIO 3fIEMEHTA, NpuyemM BNoKUpYIOLWNIA aNeMeHT 4eUCTBYeT B ero
nonoxexHun ans 6nokMpoBaHusa ANs BbiBOAA CTOMOPHOrO 3NeMeHTa U3 3auenfieHns B
NepBoM N BTOPOW KOHMUrypaumsx B He3aMKHYTOM COCTOSIHUWA 3aMka, Koraa UunuHap
NOBEPHYT OTHOCUTESIbHO XBOCTOBOM YaCcTW, MPU 3TOM KaTyLLIKa 3NeKTPUYecKu coeuHeHa
C 9NEeKTPOHHbIM ONOKOM YyrpaBfeHUs Mpu PpacrnonoXeHUU, B KOTOPOM KaTylluka
BO30Oy)XAEHa NOCPeACTBOM 3HEpruu, NOAAHHOW OT UCTOYHMKA NUTaHWUS Knioya, B OTBET
Ha BO3AEWCTBYIOLLMIA CUTHar, MOMyYeHHbIA OT 3neKTpu4ecKoro broka ynpasneHus, ans
TOro, Takum obpasom, 4YTobbl Bbi3BaTh NepemeLleHne BroKupyoLero anemMeHTa 13 ero
nonoxexua ans OnokMpoBaHUA, TeM caMblM, AaBasi BO3MOXHOCTb CTOMOPHOMY
3NeMeHTy BXOAUTb B 3aLensieHme ¢ Nepeoil U BTOPOW CTONOPHbIMU KOHpUrypauusmm B
3aMKHYTOM COCTOSIHMW 3aMKa; 1 d) 3NeKTPOHHbI BNOK ynpaBneHus, KOTopblid ABNsSeTcH
3NEeKTPUYECKN COEAMHEHHbIM CO CPEeACTBOM 3SIEKTPUYECKOro COeAuHEHMs U C
MEXaHW3MOM CLENMeHUss M KOTOpbI Mpu 3TOM AeWCTBYeT AnA BbipabaTbiBaHUA
BO3AEMCTBYIOLLErO cUrHana ans NnpuBeAeHus B AeNCTBME MEXaHn3ma CLENneHus.
Takke W3 YPOBHSI TEXHUKA W3BECTEH 3NEKTPOMEXaHUYECKMIA LUITMHOPOBLIN
3aMoK(BapuaHTbl) (naTeHT RUNe2218462, onybnukosaH 10.12.2003).
OneKkTpoMexaHUYeCKU LMMMHAPOBLIA 3aMOK COAEPXUT KoY K HEMY, KOPMyC 3amka u
BHYTPM KOpryca 3amMka MOBOPOTHbIA LMAVHAP 3aMKa W 3arnopHbli  MeXaHusMm,
coaepXalumi 3anopHoe CPeACTBO, BbINOMHEHHOE C BO3MOXHOCTbIO NpeaoTBpalleHUs
noBopoTa LMNMHOPA 3amMKa OTHOCUTENbHO KOpryca 3amka M KOTOpOe BbIMOSTHEHO C
BO3MOXHOCTbIO NEpPEMELLEHUS NOCPEACTBOM YMOMSHYTOrO knioya B OCBOGOXAEHHOE
NoroXeHne, NO3BONALEE NOBOPOT UMNUHAPA 3aMKa OTHOCUTESNbHO Kopryca 3amka,
AN Yero ynomsiHyTbl KoY BKIOYAET CPEACTBO ANA nepefaydv 3NEKTPOHHOro koaa, a
3aMOK COOTBETCTBEHHO BKIOYAET CpeAcTBa ANst npuema u uaeHTudukaumm 3Toro Kkoaa
Kroya Takum obpasom, 4ToObl Mpu naeHTUdUKaUUM NPaBUNBHOrO Kofda YNoMsiHyTbie
cpeAcTBa npuema U uaeHTuduKauum koaa MO3BONANN MEXaHMYECKOE OTKpbiBaHWE
3aMKa NOCPEeACTBOM Kro4a, MpuUyeM 3aMOK AOMOMHUTENMbHO BKIOYAET, NO MEeHbLUEeN
Mepe, OAVH 3aMOpPHbI AUCK C OTBEPCTVUEM AT KIT0Ya, KOTOPbIN YCTPOEH Takum obpasom,
YTO MPU NOBOPOTE KIo4a OTCYTCTBYET MeXaHW4YeCcKoe BO3JeNCTBME HEMNOCPEeACTBEHHO
Ha 3anopHbI OUCK, COeQMHUTENbHOE CPeACTBO ANS COeAUHEHUs YNOMAHYTOro, no
Meﬁbmeﬁ Mepe, OAHOro 3amnopHOr0 AWCKa C MOBOPOTHLIM /JBWXEHUMEM KNoua, U
3NeKTpUYECKN OeWCTBYyIoLEe CPeACTBO, BbIMONHEHHOE C BO3MOXHOCTLIO 3anycka

nocpeacTtsoM JJNEeKTPOHHOro Koaa OT Khi4a, U KOTOpOoe, B akKTMBHOM COCTOAHWUW,
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ynpasnsieT COeAMHUTENbHBIM CPEACTBOM TaK, YTO, MO MEHbLUEH Mepe, OAUH 3amnopHbI
[OVCK BBITIONIHEH C BO3MOXHOCTbLIO MOBOpPOTa KNio4YoM B nonoxeHue, Tpebyemoe Ans
OTKPbIBAHMSA 3aNOPHOro MexaHusMa.

K HepocTaTKam M3BECTHOrO YCTpPOWCTBa U cnocobam uX sKkcnnyatauuu criegyet
OTHECTU cregyoLime:

- QNS 3anuMcu B KNIOM KoZda Q[docTyna K 3amkam TpebyeTcsa cneuunanbHoe
YCTPOIACTBO, MPOrpaMmarop, KOTOpoe SBMSIETCS KoYEBLIM YCTPOMCTBOM [AaHHO
CUCTEMbI, YTO MOBbLILIAET BEPOSATHOCTE HECAHKLMOHUPOBAHHOIO AOCTYyNa B NOMELLeHne
nMPW  NOMy4YEeHWM  3MOYMBbILNIEHHUKAMM  TEXHONMOrMM  3anucu  koJoB  AOCTyna.
MporpammaTtop SIBASIETCA KMOYEBLIM YCTPOACTBOM B [aHHOW cucTeme. bes Hero
HEBO3MOXXHO CTEPETbL CTapble M 3anucaTtb HOBbIE KOAbI AOCTYNA B KIHOY;

- TEXHONOMMA UCNONb30BaHMA NporpaMmmaTopa Ans 3anncu KoAoB AOCTyna B KoY
HE no3BonsieT OAHOBPEMEHHO 3anucbiBaTb CreHEepUpOBaHHbIN, CrydYaiHbiM 00pasom,
3aKPbITLIA KMIOY LWAPOBaHNS B KITIOY U 3aMOK Npy o0y4eHun Ans KOANPOBaHMUA KOA0B
noctyna npu o6MeHe Mexay 3aMKOM W KIOHYOM, YTO CHUXaeT KpUNTOCTOMKOCTb KOA 0B
pocryna;

- NPUMEHEHME CneumanbHOro MacTep-KIoYa, KOTopbie UCNONb3YTCS TONBKO AfA
pa3brnokupoBkM NporpaMmaTopa AJfis 3anucy B 06bIYHBbIN KoY Koda [oCTyna, YTo BeAeT
K YBENUYEHMIO CTOMMOCTUN BCE CUCTEMBI,

- 06MeH nHdopmaumen Mexay KioHoM U 3aMKOM MpoucxoauTt nytem nepepayu
MMMYNbCHOTO BbLICOKOYACTOTHOrO CUrHana C npepbiBaHMeM Nojayn MUTaHua unu no
paAvokaHany, YTo NPUBOAUT K N3rTy4eHUio B 3cMp 1 NO3BOSUT C NOMOLLbIO creLnarnsHou
annapaTypbl NepexBaTuTb Koa 0bMeHa;

Haunbonee O6nNu3kMM TEXHUYECKUM pelleHuemM, BblbpaHHbIM B KayecTBe
npoToTVna, ABNSETCA Crnocob akcrnyaTauum crnocoby aKcniyaTauuu 3anupatoLen
CUCTEMbI 1 3anupaloLlas cuctema Ans 3reKTpoOMEXaHUYEeCcKMX 3anupaloLnx 3amMmKOBbIX
ycTpoiicTs. (naTteHT RU Ne 2740833, ony6nukosad 02.07.2019). 3anvpatowyas cuctema
ANSi 311eKTPOMEXaHNYECKUX 3aMKOBbIX YCTPOMCTB, COCTOMUT M3 3MEKTPOHHOMO 3amka c
[eLeHTpanM3oBaHHbIM yNpaBneHneM, no KpalHen mepe OAHOro MacTep-Kio4ya u no
KpaliHei Mepe OAHOTO Krtoya 1, npyudem Kitod 1 coCToNT 13 Kopnyca, XBOCTOBOW YacTH ©
YTOMNEHHBIM M30IMPOBAHHBIM KOHTAKTOM MOAAYN HanpshKEHUs MUTaHUS, ANEKTPOHHON
nnaTbl ynpaBneHUs, WHOMKaToOpa, rPynnbl KOHTAKTOB MWTaHWSA ANs1 MOAKIIOYEHUS
GaTapen, no KpaiHeii Mmepe opHon GaTapen. ONEKTPOHHbIA  3aMOK C
feLUeHTpan1M3oBaHHbIM yNpaBrieHnemM COCTOMUT U3 Kopnyca 3amka, JNNYMHKA 3aMKa,

rpynnbl KOHTAKTOB NUTAaHWUA, 3ﬂeKTpOHHOl7I nraTb! yrnpaBlieHUA 3aMKa, 3NeKTpoMarHuTa,
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npuBoaa pasbnokvpyloLlero MexaHmama, a afIeKTPOHHas nnaTa ynpasfeHus 3amka u
nnaTa ynpasreHus Knioya obMeHnBaloTCs uHdopmaumen ¢ nepegaden krnoda gocryna
B 3alLMPOBAHHOM BUAE Yepe3 KOHTAKT MOAaun HampshKeHWs nuTaHust oT knoda 1 K
3NeKTPOHHOW NnaTe ynpaeBneHns 3amka 6e3 npepbiBaHUa NoAauN NMTaHUS U U3NyYeHns
B achmp

HacTpoiika knoyein Kk 3aMKy B pexume oDydYeHusi NpousBoavTCst C MOMOLLbIO
MACTEP-knio4a no cneuuanbHoi nocnefoBatenbHOCT, YTOObl UCKNIOHYUTL NOXHbIE
cpabarbiBaHuS.

Mpu yctaHoBke N+1 pas:

- KIoYa, He 3anMcaHHOro B MaMsATH 3aMka, ecnn eCTb MECTO B NaMATU 3aMka,
KIIoY-3aMOK OBMEHVBAIOTCS YHUKANbHBIMU CEPUMHBIMA HOMEpamm, Koy cryvyarHbIM
oBpasom hopmMMpyeT 3aKpbIThIA KoY LNPOBaHNS, aBTOPU3ALIMOHHBIA KOA AoCTyna,
nepegaeTt ero B 3aMoK. HacTponku krnioua-samka COXpaHsATCs B 3HEepProHe3aBNCUMOiA
3aLUMLLEHHOI OT cumnTbiBaHua namatn EEPROM knioua v 3amka. Kniou obyueH.

- Knioya, 3anuMcaHHoro B namsitu 3amka. [lpounssogutcs ypaneHue u3
aHeproHesaBucumoii namatm EEPROM kriiova 1 3amka sanuceit o Hem. lNpumensieTcs
ANA yaaneHus 3anvceit 06 ofHOM Knoye 13 namaTy 3aMka.

- MacTep-krioua 3anuMcaHHoOro B namsATu 3amka. [lpousBoauTcsi yaaneHve w3
aHeproHesasucumoin namstu EEPROM 3amka 3anucedt BCeX OObIYHBIX Krnoven.
MpumeHsieTcs Npy yTepe unu kpaxke 0ObIYHOTO Krtova.

Cnoco6 akcnnyaTauuv 3anupatoLlei CUCTEMbI, cofepXallei NIEKTPOHHbIN KnioY
M SNEKTPOHHbI 3aMOK C [JeLEeHTPanu3oBaHHbIM  ynpaBneHueM, MacTep-Kiou,
BKITIOYaOLWKM criegylouive atanbi:

1. OB6yyeHue Knoya nyTeM BCTABKWU MacTep-kioya B 3aMOK U 3aTeMm kritoya 1
B 3aMOK, NP1 3TOM 3aMOK 1 KIto4 0OMEHNBAIOTCS YHUKAIbHLIMU CEPUAHBIMI HOMEpamu,
kmiod 1 cbopmupyeT cnydvaiiHbiM 06pasoM, 3aKpbiThI KoY  WUPPOBaHNS U
aBTOPU3ALMOHHLIN Kog pocTyna 6e3 MCMonb3oBaHWsS AONONHUTENbHBLIX BHELUHUX
YCTPOIACTB, KOTOpble BMeCTe C WAEHTU(UKALMOHHON uHdopMaLmen 3anucbiBatoTCs
TOMbKO B CMEuManbHO 3aLLMLLEHHYI0 OT CYUTHIBAHUSI 3HEproHesaBucumMyio obnacTb
NaMATV MUKPOKOHTPONEPOB KIloya 1 3aMka 1 bonblue HUKyAa He nepejatoTca.

2. MpoLiecca OTKpbIBAHUS 3aMKa, MPU KOTOPOM BHaYare 3MeKTPOHHbIA KoY
W 3MNEeKTPOHHbIN 3aMOK OBMEeHWBal UAEHTUMDMKALMOHHOW UHpopMaLmen Ans
onpefeneHns Hanuuus paspelleHus nepefadv aBTOpU3aLMOHHOTO Koja AocTyna B
3almcposaHHom Buge. Mpy Hanuuumn paspelleHus obmeHa nHopMauuein Ana napel

CepUiiHbIX HOMEPOB, 3anUcaHHbIX B 3Heprosasucumoi namsty EEPROM samka v wtoua,
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SNeKTPOHHbIA  KMod nNepejaeT B 3aMOK aBTOPU3AUMOHHBLIA - KOA4 — fJocTyna B
3almMpOBaHHOM BUAE. ONEKTPOHHBIA 3aMOK AelumdbpupyeT aBTOPU3aLMOHHbLIA KOA
gocTyna W fnpu  ero CcoBnajeHun oTnupaeT Gnokupylowee ycTpoictso. [ns
nocneaytoilero koHTpons B pexume OFF LINE B sHeproHesasucumyio obnacts namsit
MUKPOKOHTPOMNEPOB KMoYa M 3aMKka 3anucbiBaeTcst XypHan cobblTuil cnepyolas
MHOPMaLMSA - KOrga v Kakow 3amoK Dbl OTKPbIT, KAKUM KITKOHOM;

3. Ypaneuve WHcdopMauum M3 NamsTh MUKPOKOHTpOnnepa 3amka mnpu
MOMOLUM MacTep-Kno4a, CepuiHbIX HOMEPOB KMioYeW 1 aBTOPM3ALMOHHOrO koAa
[OCTYNa, OfHOro OBBIMHOTO Kroua MnM BCeX OObIYHBIX KOYEr, Npu yTepe(kpaxe)
noboro n3 obbI4HbIX KNtouen, 06y4eHHbIX AN AaHHOro 3aMka.

4. Mpouenypa obyyeHus. [ns BOCCTAHOBNEHUS AOCTyna Ans OCTaBLUMUXCA
KroYein: JaHHOro 3MeKTPOHHOro 3amMKa MPOW3BOAMTCA MNOBTOPHO npouegypa  UXx
obyyeHus.

K HepocTaTKy ycTpoicTBa M crnoco®y MX 3KchmnyaTauuu crnegyet OTHECTU
criegyloLiume:

- CFIOXHOCTb HaCTPOWKM Pa3NIMYHbIX PEXUMOB U3-3a Habopa kOMaHAbl nyTem
BcTasku N+1 pa3 macTep Krioya B 3aMOK;

- IMeeTCs BEPOATHOCTb reHepaLmm NOXHOI KoMaHAb! U3-3a Apebesra KOHTaKTOB;

- FeHepaTopoM 3aKpbITOro Knioda LUMGPOBaHUA ABNSAETCA 3NEeKTPOHHas nnaTta
KMioYa, YTO MPUHLUMNWANBHO HEeMnpaBunbHO (MOXHO cAenaTtb JOXHbIA KoY  Ans
nepexsaTa KOAOB), TaK KaKk OCHOBHbIM 3anUparoLmM yCTPOMCTBOM ABMAETCSH 3aMOK C
MEXaHU3MOM CEKPETHOCTH;

- ANS KOHTPONs Yucna BcTaBok MacTep knioya B 3aMok — B namstu EEPROM
3amka, uTo6bl chopMUpOBaTL KOMaHAY, BEAETCA CYETUMK YMCTIa BCTABOK (Tak KaK 3aMOK
HEe MUMeeT WCTOYHMKA MUTaHMWS), YTO NMPUBOAUT K YCKOPEHHOW Aerpajaunu AYenKn B
namsiTy EEPROM 3amka, Tak KaKk namsiTe UMEET OrpaHu4eHns no 4ncny 3anucen u B
KOHEYHOM WUTOre 0TKa3sy 3amka. [lononHuTensHon npobnemoit ABNseTCs cCUTyaums, koraa
NPV NponagaHuy HaNpsHKEHUS MATAHWS BO BPEMS 3anvcy B S4eiiky B namsaTy EEPROM
MOTYT NOTEPATLCA aKTyarnbHble 3HA4YEHNS;

- npouedypa 3anucu AaHHbIX B sveiiky B namaty EEPROM poctaTouHo
ANUTENbHAsA OECATKM MUINucekyHa TpebyeT pacxoaa SrekTpO3Heprun, YTo 3aMeanseT
BLINOMTHEHVWE KOMaHa W yBenuumsaeT obwwmii pacxoa dHepruu Gatapeu Tak Kak
SNEKTPOHHbIE NNaTbl KNoYa 1 3aMKa A0rbLIE HAXOAATCA BO BKITIOYEHHOM COCTOSIHUU;

- nocne Habopa komaHngbl nyTem BcTaskn N+1 pas macTep knio4a B 3amOK KoA

KOMaHZb!, KMoy LMgpoBaHus coxpaHsieTca Hagonro B namatm EEPROM 3amka ans
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obyyeHusi obbiuHOro Kntoua. Ecnu oTBneyb, Yenoseka Ha4asLumm npoueaypy obyyeHus
MacTep KIOYOM, nepes BCTaBKOW OObIMHOTO Kilioya Ans 0By4eHUs, i BCTABUTb YYXKOW
KIoY, TO NPOU30MAET OBYHEHME YYXKOro KIto4a.

- oByyeHue napbl MacTep KoY 3aMOK MPOU3BOAWUTCA Ha 3aBO/E WIrOTOBUTENE.

Mpu yTepe macTep Knoya Heobxoaumo npuoGpeTaTe HOBbINA 3aMOK.

CYLIHOCTb USOEPETEHUA

TexHuueckas 3ajaya, Ha pelleHue KOTOpoW HahpaBneHo 3asABrieHHOE
TEXHUYECKOE pellieHue, 3aKNioyaeTcsl B CO3AaHUN 3NEeKTPOMEXaHWYECKoro 3amMmKoBOro
YCTPOIACTBA, KOTOPOE UMEET NPOCTYIO0 B 00yHEeHNN, HaAEXHYI0, CaMONPOrpaMMH1PYIOLLYIO
CUCTEMY KOHTPOIS AOCTYNa C MUHUMAsIbHbIM PAacX0[0M 3EKTPOSHEPTUN 1 MOXET ObITb
CMOJSIb30BAHO B MEXaHn3me GNOKUPOBKM 37IEKTPOMEXaHUYECKMX 3aMKOB. [ins pelleHns
NOCTaBNEHHOW 3afauM pa3paboTaHo 3NEKTPOMEXaHUYECKOE 3aMKOBOE YCTPOWCTBO K
cnoco6 akcniyaTauvy 3anuparolien CUCTEMbI Ansi 3MIeKTPOMEXaHU4ecknX 3aMKOBbIX
YCTPOWCTB, OXapaKTepu3oBaHHbie He3aBUCUMbIMU MyHKTamu dopmynbl.  “YacTHble
criydamn UCnonb30BaHWS OXapaKTepPV30BaHbl 3aBUCUMbIMU NYHKTaMK dopmynsbl.

TexHnueckuM pe3ynbTaToM, AOCCTUralOLLMMCSA NMPU PELUeHMM BbillieykasaHHOM
TEXHUYECKON 3ajauyun, SBNSETCA noBbllleHne 6Oes3onacHoCT W npefoTspalleHue
HECaHKLMOHUPOBAHHOMO JOCTyNa K 3anupatollen cucteme AN 3MneKTpoMeXaHN4ecknx
3aMKOBbIX YCTPOWCTB, a Takke yAobcTBO 0OyyeHus W yAaneHus knioyen 6Ges
MCNOMb30BaHNA AONONMHUTENbHbBIX TEXHUYECKUX CPEacCTB.

3asBreHHbI  pesynbTaT AOCTUraeTcsl 3a CYEeT  OCYLIECTBNEHWs crnocoba
3Kcn'nyaTauvw| 3anuparoLLeit CUCTEMbI 115 3MEKTPOMEXaHNYECKMX 3aMKOBbIX YCTPOWCTB,
coaepaliui cnegyoLume aTanbl:

a) nepeoHavanbHoe obyyeHne NepBoro MacTep-knio4ya ¢ KHoMkamu ynpaeneHus
OCYLLECTBIAETCA NyTEM BCTaBKN HEODy4eHHOro MacTep-Kro4a ¢ Ha)XkaTol No KpanHen
Mepe OfHOI KHOMKOI ynpaBneHus B No KpaliHe mepe oaHy HeOOYYEeHHYI0 FIUYUHKY
3NeKTPOMEXaHNYECKOTO 3aMKOBOTO YCTPOUCTBA;

b) o6yquvie Mo KpaiiHe mepe OAHOro [AOMOMHWTENbHOIO MacTep-Knw4a ¢
KHOMKaMK YMNpaBneHWst OCYyLLeCTBMSAETCA MyTeM BCTaBku NEpBOro Mactep-knioda ¢
HaXkaToM MO KpaiHel mepe OfHOM KHOMKOM ynpaBneHus B No KpaHe Mepe OfHY IMYMHKY
3NeKTPOMEXaHNYECKOro 3aMKOBOIO YCTPONCTBA, BbleMKa u3 TNINYUHKN
3NEeKTPOMEXAaHNYECKOTO 3aMKOBOro YCTPOWCTBA NEPBOrO MacTep-Kro4a v nocneayoLlas
BCTaBKka HEOOYYEHHOTO MacTep-Krmio4a B JIMUUHKY SMEKTPOMEXaHUHEeCKOro 3aMKoBOro

YCTPOIACTBA C HAXaToM Mo KpaiHel Mepe OAHOW KHOMKOW ynpaBneHus;
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c) obyuyeHune SNEKTPOHHOrO Kiioya OCYLIeCTBMAETCA NyTem BCTaBku NEpBOro
MacTep-Kno4a Unu AononHNTENbHOMo MacTep-Krto4ya ¢ HaXKaToW No KpaHelh mepe oaHoN
KHOMKO YNpaBneHusi B IN4MHKY 3NIEKTPOMEXAaHNYECKOTO 3aMKOBOrO YyCTPOWCTBA, BblEMKA
U3 NINYUHKY SMEKTPOMEXAaHUYECKOro 3aMKOBOro YCTPOMCTBA NEpBOro MacTep-Kkrio4a nim
[OMOMHUTENBHOTO MacTep-Krioya 1 nocneayoilan BCTaBka HeoDOy4YEHHOTro 3MEKTPOHHOIO
KNioua B NIUYMHKY 3IEKTPOMEXAHNYECKOro 3aMKOBOTO YCTPOWCTBA,

npuyem npu obyyeHnn no KpaitHe Mepe OAHOTO AOMONHNTENLHOTO MacTep-Ki4a
WM 3NEKTPOHHOIO Krioya, reHepauus KogoB AOCTYNa BbIMOMHAETCA Ha 3MEKTPOHHOW
nnaTe fMYMHKL SMEeKTPOMEXaHUYEeCKoro 3aMKOBOrO YCTpOWCTBA W MpU BblHAMAHMK
NnepeBoro MacTep-kioda Unu HOMONHUTENBHOrO MacTep-kro4a, CreHepvpoBaHHbIA Ko
[OCTyNa COXpaHsieTca B ONEepaTWBHOW NamsaT JNINYUHKK aneKTpomexavaquKoro
3aMKOBOrO YCTPOWCTBA OrpaHUYEeHHOE KONMUYEeCTBO BpEeMEeHW Ans  nepefaqu
creHepupoBaHHOrO koja B OOyyaeMblil KNMiOY W MOCne WUCTEYEHUs BPEMEHW, W3
onepaTMBHOW NaMATW NUYUHKKA  3JIEKTPOMEXAHWYECKOro  3aMKOBOro YyCTPOWCTBA,
CreHepuMpOBaHHbI# Ko AOCTyna CTUPaeTCs;

d) oTnMpaHue 3NeKTPOMEXaHMYECKOro 3aMKOBOrO YCTPOWCTBa OCYLUECTBNSAETCS
NyTEM BCTABKM 3MEKTPOHHOTO KIto4a B JIMUMHKY SNEKTPOMEXaHUYECKOro 3aMKOBOTO
YCTPOWCTBA, A€ 3MEKTPOHHBIA KN4 U JIMYMHKA JreKTPOMEXaHU4Yeckoro 3amKoBOro
ycTpoiictea  oBmeHuBaKTCA naeHTUUKaUMOHHON  MHdopMauuen 1,  npu
naeHTunKaunn 3MNEKTPOHHOro Knova 3NEKTPOHHOM nnartomn TNINYUNHKM
3NEeKTPOMEXaHWYECKOTO 3aMKOBOrO YCTPOWCTBA, NPOU3BOANTCA BblAada ynpasnstoLero
curHana Ha pa3brokupoBKy BnokupyoLero MexaHu3ma 3anupaHus
3NEeKTPOMEXaHNYECKOTO  3aMKOBOFO  YCTPOWCTBa AN NOCNeaylowero  oTnpaHus
ANEKTPOMEXAaHNYECKOro 3aMKOBOro YCTPOWCTBa MyTeM MeXaHUYecKoro nosopoTa pyKou
KIoYa B NNYUHKE 3NEeKTPOMEXaHNYECKOro 3aMKOBOro YCTPOWCTBA;

€) yaaneHue u3 SHEPro3aBUCUMONA MaMATU TAYNHKA JIEKTPOMEXaHU4eckoro
3aMKOBOrO YCTPOWCTBA M U3 NaMsTK 0ByYEHHOrO Mo KpaiHe Mepe OAHOTo 31EKTPOHHOTO
Krnioya unv obydeHHOro no kpaiiHe Mepe OQHOro AOMOMHWUTENLHOTo MacTep-kiioda uin
0By4EHHOro NepBOro MacTep-Kya creHepupoBaHHOTO Kofa A0CTynNa,

npu4eM nNpu CTUpaHWU Mo KparkHe mepe OAHOro [OMOMHUTENLHOTO MacTep-kto4a
WK ANEeKTPOHHOTO KIoYa, reHepaumvs KoMaHbl CTUPaHUA BbITIONHAETCSH Ha 3NEKTPOHHOM
nnaTe NUYVHKM 3NeKTPOMEXaHWYECKOTO 3aMKOBOTO YCTPOWCTBA M NpU BbIHUMaHUW
NepBoOro MacTep-kroya WnM  AONONHUTENLHOTO MacTep-Knioya, CreHepupoBaHHas
KomaHpa cTMpaHus coxpaHsieTcs B  OnepaTuBHOM namsTu NNYUHKM

3NEeKTpOMEXaHNYEeCKOro 3aMKoBOro YCTpOVICTBa orpaHn4YeHHoe KONnn4ecTBo BpEMEHW AJT1A
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nepefayn komaHgbl CTUPaHWs B CTMPaeMbli KoY 1 NOCNe WUCTEYeHWst BPEMEHU, U3
onepaTUBHON NAMSATU NIMUYNHKN MEKTPOMEXaHNYECKOro 3aMKOBOTO yCTpOWCTBa, KOMaHaa
CTUpaHusa yaanseTcs.

B uyacTHOM BapuaHTe peanusauuu npeaniaraeMoro cnocoba, Heoby4eHHas
MN4MHKA 3NEeKTPOMEXaHMYECKOTO 3aMKOBOro YCTPOWCTBA HE MMEET B NaMAT HA OAHOTO
NPOMMCAHHOTO Kroya W HaxoguTCs B COCTOSHUM TOTOBHOCTM K nobaeneHnio NepBoro
mMacTep-Kniouya.

B uyaCTHOM BapuaHTe peanusauuu npeanaraemoro crocoba, obyueHue
nocneayolwmnx OOMNOMHUTENbHBIX MacTep-KloYe OCYLUeCTBNAETCS NyTeM BCTaBku
[OMNOMHWUTENBHOTO MacTep-KMio4a C  HaxaTon no KpaiiHeiA Mepe OAHOW KHOMKOW
YNpaBneHnss B JNIUYMHKY 3NEKTPOMEXaHUYECKOro 3aMKOBOrO YCTPOWCTBA, BbleMKa U3
AINUMHKM  BTNIEKTPOMEXAHNYECKOTO 3aMKOBOTO YCTPOWCTBA AOMONHUTENBHOTO MacTep-
Knloya ¥ nocriedylowas BCTaBka HeoOy4deHHOro mactep-kno4da B - NIUHAHKY
3MEeKTPOMEXAHNYECKOro 3aMKOBOrO YCTpOWCTBA C HaXxaTol Mo KpaWHelh mMepe OfHOW
KHOMKOW ynpasneHust.

B y4aCTHOM BapuaHTe peanusauwv npeanaraemoro cnocoba, yaanexue
WHcOpMaLMKM W3  3HEProHe3aBMCUMOW MaMATU  JIMYMHKN - 3MIEKTPOMEXaHU4ECKOro
3aMKOBOro ycTponcTBa 06 OAHOM OMEeKTPOHHOM Kiloude, ero koae Aoctyna, u U3
3HEeproHesaBMCMMOW namsitTy  ogHoro  ODy4YeHHOro  3MEeKTPOHHOro  Kniova
CreHepvpoBaHHOrO koja [OoCTyna, OCYLIEeCTBMSEeTCs MyTem BCTaBki nNepBoro uiu
[OMNOMHUTENBHOTO MacTep-krioya € HaxaTow no KpaitHeli Mepe OfHOW KHOMKOWA
YNPaBMEeHUs1 B NINHUHKY SNEKTPOMEXAHNYECKOro 3aMKOBOTO yCTPONCTBa, nocnegyoLias
BCTaBKa yaansiemoro oby4eHHOro 3M1eKTPOHHOrO Kro4a.

B uacTHOM BapuaHTe peanusauuu npepnaraemoro crocoba, ypanewue
WHCDOPMALMM W3  3HEPrOHE3aBUCUMONA MaMATU  NAYNHKA - 3NEKTPOMEXAHNYECKOro
3aMKOBOIO YCTPOiicTBa 06 OAHOM AOMONMHUTENBHOM MacTep-KIo4e 1 U3 NamsaTh OAHOro
[ONOMHUTENBHOTO MAacTep-Kio4a CreHepupoBaHHOMO koAa AocTyna OcCylecTBMAETCA
nyTem BCTaBKW NEPBOro Mactep-krnwoya ¢ HaXkaTol No KpaWHel Mepe OAHOW KHOMKOM
YNPaBNeHNs B NIMYUHKY SMEKTPOMEXAHNYECKOrO 3aMKOBOTO yCTpOWCTBa, nocrepytoLlas
BCTaBKa yAansemoro AoNoMHUTENbHOrO MacTep-Knioya.

B uacTHOM BapuaHTe peanu3auuu npefnaraemoro cnocoba, yaaneHue
WHcOpMALMM W3  3HEProHE3aBMCUMOW MNaMATU  JIMYMHKW - 3MIEKTPOMEXaHU4eCckoro
3aMKOBOrO YCTPOWCTBA O MEPBOM MacTep-Kfoye 1 U3 NamsATh NepBoro MacTep-ko4a
CreHepupoBaHHOTO Koja AOCTyna OCYLIECTBMAETCS NyTeM BCTaBKU NepBoOro Macrep-

KNlo4a C HaXaTol MO KpalHeid Mepe OfHOW KHOMKOW YyNpaBneHus B JIUHUHKY
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3NEeKTPOMEXaHNYECKOro 3aMKOBOrO YCTPOWCTBa, nocriedylollas MnosTopHas BCTaBka
NepBOro MacTep-krioya C HaxaTol Mo KpaiHeih Mepe OfHOW KHOMKOW ynpaBrieHus,
OTNWNYHOMN OT MEepPBOHAYanbHOW, NPKU KOTOPOM NPOUCXOAUT yAaneHne Bcex oOyYeHHbIX
KItoueit, NP1 STOM NUUMHKA ANEKTPOMEXaHUYECKOTO 3amMKa CTaHOBUTLCS CHOBA rOTOBOW
K nepBoHaYanbHOMy 06y4eHuio NepBOro MacTep-Kro4a.

B yacTHOM BapuaHTe peanusauuu npeariaraemoro criocoba, yaanexue
WHchopmaLm us 9HEepProHe3aBUCUMON MNAMATU  FIMYMHKKA  ANEKTPOMEXaHUHYECKOro
3aMKOBOTO YCTPOCTBA CTEHEPUPOBAHHBIX KOA0B AOCTYNa BCEX 00YUYEHHbIX 3NEKTPOHHbIX
Kniouell OCyLLeCTBAAETCA NyTeM BCTaBKV AOMONHUTENLHOTO MacTep-Kriio4a ¢ HaxaToii no
KpaiiHeii mepe OAHOW KHOMKOW YNpaeneHust B JUYUHKY 3MIEKTPOMEXaHU4ECKOro
3aMKOBOrO YCTPOWCTBA.

B yacTHOM BapuaHTe peanusauuu npeanaraemoro crocoba, yaaneHve
WHOpMaLMN U3  SHEProHE3aBUCMMOW NaMATU  JIMYMHKA  3NIEKTPOMEXAaHU4ECKOro
3aMKOBOFO YCTPONCTBA BCEX 0OYUYEHHbIX 3MIEKTPOHHbIX KrioYel 1 BCeX AOMONMHUTENbHbIX
MacTep-Knioyel ocyLLeCcTBASETCA NyTEM BCTaBKWU NepBOro Mactep-knio4da ¢ Ha)xaTon no
KpalHel Mepe OAHOW KHOMKOW YNpaBneHus B JIMYWMHKY 3NEeKTPOMEXaHNYEcKoro
3aMKOBOTIO YCTPOWCTBA.

B yacTHOM BapuaHTe peanusauuv npeanaraemoro criocoba, obyyeHvne macrep-
KINtoYa B peXMMe 3NIeKTPOHHOIO KIloYa OCYLLECTBNAETCA MyTeM BCTaBKW NepBOro MacTep
KMloua UnM JOMONMHUTENBbHOrO MacTep-Krva C HaxaToW Mo KpalHeid mepe OfHOV
KHOMKOA YNIPaBAEHMs B JIMYMHKY 3NIEKTPOMEXaHNUECKOTO 3aMKOBOrO YCTPOWCTBA, BblIEMKa
U3 JINYMHKN 3reKTPOMEXaHMYECKOro 3aMKOBOIO YCTPOWCTBa NEpBOro MacTep-Ko4a unm
LOMONHUTENBHOMO MacTep-Kfya M nocnegyiollasi BCTaBka HeoOyyeHHoro mactep-
Krioya, 6e3 HaXaTbIX KHOMOK, B MUYMHKY 3MEKTPOMEXaHNYECKOro 3aMKOBOrO YCTPOUCTBA;

B uyacTHOM BapuvaHTe peanusauuu npegnaraemoro cnocoba, oTnupaHue
3NEeKTPOMEXaHNYECKoro 3aMKOBOTO YCTPOWCTBa OCYLLECTBNAETCA MyTeM BCTaBKU
NepBoro WM AOMOSHUTENLHOTO MacTep-knoya, 6es3 HaxaTbiX KHOMOK, B NUYUHKY
3NEKTPOMEXaHWUHECKOro 3aMKOBOTO YCTPOWCTBA, NpU KOTOPOW MAacTep-KIoY 1 JIMHnHKa
3NEeKTPOMEXaHUYECKOrO 3aMKOBOrO YCTpOICTBa OOMeHuBatoTCA vi,ququ)MKauMOHHoﬁ
nHcbopmaumeii 1, Npu UAeHTUdVKaLNM MacTep-Kroda 3MEKTPOHHON MNaToN JIMYMHKM
3NeKTPOMEXaHWYECKOTO 3aMKOBOrO YCTPOWCTBA, NPOM3BOANTLCH BbiAaya yNpasnsioLero
curHana Ha pa3bnoknpoBky BnokupytoLlero MexaHusma 3anupaHns
3MEeKTPOMEXaHUYECKOrO  3aMKOBOrO  YCTPOMCTBA Ans  nocrneaylolwero  oTnupaHns
aMEeKTPOMEXaHNYECKOro 3aMKOBOTO YCTPOWCTBa NyTEM MEXaHWUYECKOro NoBOpOTa Pykou

Kro4va B NUYKUHKE aNeKTpoMexaHn4eckoro 3aMkoBoro YCTpOIZCTBa.
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3anBneHHbIN pe3ynbraT  [OCTMraeTca  Tawkke 3a  cdeT  paboTol
3NEKTPOMEXaHNYECKOrO 3aMKOBOIO YCTPOWCTBA, COCTOALLErO U3:

Nno KpaiiHe Mepe OLHOro MacTep-ki4va C No KpanHeid mepe OOHOW KHOMKOW
ynpaBneHua no KpawHe Mepe OAHOro 3MEKTPOHHOro Kroya ©e3 KHOMOoK ynpasBneHus,
nNpuYyeM MacTep-KMY U 3MEeKTPOHHBIA KoY cofepXaT 3MeKTPOHHyl nnarty Ans
XpaHEHUsl CreHepupoBaHHbIX KOAOB [OCTYna, CBETOAMOAHbIE WHAUKATOPbI W/Mnu
3BYKOBbIE M3nyyaTenu u/mnu subpaLmoHHbIe u3nyyarenu;

NWYUHKM  INEKTPOMEXaHUYEeCKOro  3aMKOBOrO  YCTPOWCTBA,  copepallen
3NEKTPOHHYIO NnaTy yrnpaBrieHusi, BbIMOMHEHHYIO C BO3MOXHOCTbIO 00y4eHUs No KparHe
Mepe OfHOro MacTep-Krtoya C Nno KpanHein mepe ofHOW KHOMKOW ynpaBsrieHns 1 no KpanHe
Mepe OHOro 3NeKTPOHHOro kn4va 6e3 KHOMOK ynpasneHus W/Wnu  ypaneHus
CreHepupoBaHHOro koga AocTyna W3 namsaTu obydyeHHoro, no KpanHe Mepe OAHOrO,
3NEKTPOHHOro knoya 6e3 KHoOMoK yrnpasneHus u/unu no KpaiHe mepe ofgHOro macrep-
KrtoYa ¢ No KpaiiHei Mepe O4HOW KHOMKOW ynpaBfeHus U N3 3Hepro3aBUCUMON NamsaTu
NINYMHKK  3MEeKTPOMEXaHUYeCcKoro 3aMKOBOrO YCTPOWCTBa, Wunu wuaeHTudukaumm
CreHepupoBaHHOro koda AocTtyna oby4yeHHoro, no KpaHe mMepe, OJHOro 3NeKTPOHHOro
Knoya 6e3 KHOMokK ynpaeneHusa unu obyyeHHOro no kpamHe mepe ogHoro Mactep-knio4va
C Mo KpaiHel Mmepe OQHOW KHONKOM yNpaBneHns 1 nepeaayn yrnpasnsioLero curHana Ha
pa3bnoKMpoBKY GNOKUPYIOLLEro MexaHusMa 3anvpaHusi 3NeKTPOMEXaHUYEeCcKoro 3amka
ANs NOCneayoLero oTnMpaHusa 3NeKTPOMEXaHUYECKoro 3aMka nyTemM MexXaHU4ecKoro
MOBOPOTA PYKOW KITtoYa B JIMYMHKE 3aMKa, MPUYeM no KpanHe mepe oavH MacTep KoM ¢
No KpaillHe Mepe OOHOW KHOMKOW ynpasneHus obyyaeTcs B pexume nepsBoro macrep
KMoya U/Unu aneKTPOHHOTO KIk4a UK AOMOSTHUTENBHOrO MacTep Kro4a A no KpanHe

mMepe OAHOW NMNYNHKN aNEeKTPOMEXaHUYECKOro 3aMKOBOIo YCTpOﬁCTBa.

OETANBbHOE ONMUCAHUE USOBPETEHUA

B npvBeaeHHOM Hwxe noApoGHOM onucaHun peanusauumM KsobpeTeHus

npuBeAeHbl MHOTOYUCNEHHble [JeTanu peanusauunM, Mpu3BaHHble obecneunTs
OTYETNUBOE MOHUMAHUE HacTosiero nsobpetenus. OgHako, KBanuULUMPOBaHHOMY B
npeameTHoW obnactu cneuuanucty, OydeT O4YeBUAHO KakuM 0OpasoM MOXHO
Mcnonb3oBaTh HacTosLee N30bpeTeHne, Kak C AaHHbIMU AeTansMy peanusauun, Tak 1
6e3 Hux. B apyrux crnyvasix XopoLUo U3BECTHbiE METOAbI, NpoLeaypbl ¥ KOMNOHEHTbI He
BbiNnn  onucaHbl noapoBHO, YTOObl He 3aTpyAHATb MNOHUMaHue 0coBeHHocTel

HacToALlero M306peTeHVIﬂ .
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Kpome TOro, us npuBedeHHOro usnoxenus OyaeT ACHO, YTO u30bpeTeHue He
orpaHuyMBaeTCcs  nNpuBeAeHHOW  peanu3auuen. MHOroYuMcneHHble  BO3MOXHblE
mMoauduKkaLuun, U3MEHEeHuUsi, BapuauuMum W 3aMeHbl, coxXpaHsiiowme cyTb UM cdopmy
HacTosiwero u3obpeTteHusa, OyayT oO4YeBUAHLIMW ANA  KBANUMUUUPOBAHHbLIX B
npegMeTHon obnactu cneynanncTos.

OneKkTpomMexaHu4yeckoe 3aMKOBOE YCTPOWCTBO COCTOWUT U3: MO KpahHe Mepe
OQHOro MacTep-Kno4a c no KpanHen mepe O4HOM KHOMKOWN ynpaBreHus:, Nno KpanHe mepe
O[HOrO 3NEKTPOHHOTO KItoya 6e3 KHONOK yrnpaBfieHus U NIMYUHKU SNIEKTPOMEXAHNYECKOro
3aMKOBOrO yCTPOMWCTBA.

MacTep-kntou ¢ No KpanHen mepe OAHOW KHOMKOW ynpaBneHUs U SMeKTPOHHbIN
knto4y 6e3 KHONOK yrnpaBfeHus BKAKYaloT:

- KOpnyc, B KOTOPOM pacrosioXXeHbl UCTOYHUK NUTAHUA U ANEKTPOHHAasA nnata 4ns
XpaHeHUsi creHepuMpoBaHHbIX KOOOB A0CTyna, CBETOAUOAHbIE UHAUKATOPLI, 3BYKOBbLIE U
BMOpaLUUOHHbIE Nn3nyvyaTenu;

- XBOCTOBYKO 4aCTb C BbICTyNamu 3auenneHuns, oTpuuaTenbHbIMU U
NONOXUTENbHBIMU KOHTaKTaMK, MO KOTOPbIM NepefaeTcsa HanpsXeHwe nuTaHusa oT
WUCTOYHMKA NUTAHUS HA OTBETHbIE KOHTAKTbI JIMYUHKM 3IEKTPOMEXAHNUYECKOr0 3aMKOBOTO
YCTPOWCTBA U OOQHOBPEMEHHO OCYLLECTBNAETCS OBYHAnpasBreHHbin oOMeH LaHHbIMU
MEXAY 3NEeKTPOHHLIMW NaTamMu Knya U NIUYUHKU 3NEKTPOMEXAHUYECKOTO 3aMKOBOMO
YCTPOWCTBA YacTUYHO B 3alumdpoBaHHOM BUAE. KOHTaKTbl [OMKHbI ObiTb N30NMPOBaHbI
Apyr oT Apyra.

MacTep-knod ¢ nNo KpaHen mepe OAHON KHOMKOW YNpaBreHUs, SBMSETCS KITHUYOM,
KOTOPbIA UMEET pacCLUMPEHHbI (PYHKUMOHAN OEWCTBUS ONS MO KpanHe mepe OAHOW
NINMUHKK 3NEKTPOMEXAHUYECKOro 3aMKOBOro yCTporcTBa. Mactep-kmod nmeeT yeTtbipe
pexuma: HeobyyeHHbIA KoY, ODYUYEHHbI KN4 B pexmMme MepBOro Macrep-knioua,
OOyYEHHbIV KoY B peXvMme [ONOMHUTENBHONO MacTep-knoya, obydeHHoro knio4ya Ha
OTKpbITUE MO KpahHE Mepe OAHOW IUYMHKM 3IEKTPOMEXaHUYECKOro 3aMKOBOrO
ycTpovicTBa. [lpn obydeHun mactep-knwya B pexume NepBoro MacTep-kruva unu
AOMONHATENBHOTO ~ MacTep-knio4a, AN OAHOW NUYMHKM  3MEKTPOMEXaHUYeCcKoro
3aMKOBOro YCTPOWCTBA, OH nosiydaeT YHKUMIO Ha OTKPbITUE 3TON NNYMHKK
9MEeKTPOMEXaHUYECKOrO 3aMKOBOrO YCTPOWCTBA, NpU BCTaBKE MAacTep-Knoya B NMUYUHKY
3N1EKTPOMEXaHUYECKOrO 3aMKOBOro YCTPOMCTBa De3 HaxaTtbiX KHOMOK ynpasneHus. o
pesynbTatam ypaneHus wu3 namatu oOy4eHHOro Kiuva CreHepupoBaHHOroO koaa

A0CTyNa, MacTep-Kno4 nepexognuT B pexxum HGOGy‘-IeHHOFO KIno4a.
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ONEKTPOHHbIA Ko4 6e3 KHOMOK YMNpaBneHWs SIBRSIETCS KIOYOM, KOTOPBbIiA
oby4aloT TONMbKO Ha OTKPLITUE NO KpaliHe Mepe OAHOMN MUUYUHKA 3NEKTPOMEXAHNYECKOrOo
3aMKOBOTO YCTPOWCTBA. DNEKTPOHHBIN KoY UMEET [iBa PEeXUMA: HEOBYUYEHHbI KoY 1
00yYEeHHbIN KoY Ha OTKPbLITUE NTUUYNHKU 3NIEKTPOMEXAHUYECKOTO 3aMKOBOI0 YCTPOCTBRA.
Mo pesynbTaTtam yganeHus u3 namsAT OOYYEHHOro Krova Ha OTKPbITUE MUYUHKM
91EKTPOMEXAHNYECKOTO 3aMKOBOrO YCTPOICTBA CreHepupOBaHHOrO Koda [ocCTyna,
SMEKTPOHHBIN KoY NEPEXOAMUT B PEXUM HEODYUYEHHOTO KIioya. -

NnumHKa aNeKTpoMexaHN4YeCKOro 3aMKOBOrO YCTPOWCTBA BKITHOYAET:

- KopnyC NMUYUHKU 3nNeKTpoMeXaHW4eCcKoro 3aMmKoBOIro YCTpOVICTBa, cogepkaLimmn

" OTBETHbIA nas nog BCTaBKy XBOCTOBMKa Knkouya, rge BO BXOAHOW 4acTu pacnonoXeHbl

oTpuuaTenbHble W MONMOXUTEMbHBIE KOHTaKTbl JIMYUHKU  SNEKTPOMEXaHMYECKOro
3aMKOBOFO YCTPOWCTBA;

- MexaHu3M pas3brioKUPOBKM NUYUHKA  SNIEKTPOMEXAHUYECKOrO 3aMKOBOTO
YCTPOWCTBA, COAEepXalliMin SNEeKTPOHHYK nnaTy YnNpaBreHus, BbINOMHEHHYKD C
BO3MOXXHOCTbIO MASHTUUKALMM CreHEepUPOBaHHOrO Koda AOCTyNa 3NeKTPOHHOro Knova
n/vnn mactep-knoda U nepefavn  ynpaensloWero curHana Ha  3neKkTponpusopg,
OnNOKNPOBKU, KOTOPbLIA BbINONHEH C BO3MOXHOCTbIO Mepefadnt YCUnNus Ha MexaHusm
3anupaHums.

Mpn un3roToBNEeHUN, SnNEKTPOHHbIE NMaTbhl JIMYUHKA INEKTPOMEXaHUYECKOTO
3aMKOBOrO YCTPOWCTBA, 3MEKTPOHHOIO KIoYa U MacTep-Krova He NpoxXoasaT npouenypy
oby4yeHunss u BbinyckalTcA HynesbiMu, 6€3 3anofnHeHnss AaHHbIX B 9HEPrOHE3aBUCUMOIA
namsaty EEPROM pans xpaHenus kogoB pocTtyna. Ha npegnpusitum MsrotoButesne He
Benétca 6asa daHHbIX nepBoHavanbHoro obyuvenus. lNpouegypa OOy4YEHUS NMUYUHKM
3aMKa C Knio4amu Npon3BoANTCA HEMOCPEACTBEHHO Nepes Havyanom aKcnnyataumm, Yem
obecneymBaeTcs HEBO3MOXHOCTb YTEUYkM WHMOPMALUMM O MNepBOHAYanbHbIX Kogax
poctyna ¢ 6a3 gaHHbIX NpeanpusiTua N3roToBUTENS.

MNpouenypa oOyyeHUsA, CTUPaHUS, OTKPbIBAHUS MaKCMMamnbHO YMPOLLEHa,
WHTYUTUBHO NOHATHA U NPOU3BOAMUTCA cneayrowmm obpasom.

1) Cragua Hadvana akcnnyataumu. Heobxoammo npovsBecT nepBoHavanbHoe
obyyeHne HeOoBy4YeHHOro HU K Kakum Krodam 3amka, rge AofmkKeH ObiTb Mcnonb3oBaH
TONbKO MmacTep-kmod. OBOyyeHne ocyllecTBNsSeTCs MnyTeM BCTaBKM B JIMUMHKY
3NEeKTPOMEXaHUYECKOr0 3aMKOBOMO YCTPOWCTBA C HaxaTOW MO KpalHe Mepe OonHOoW
KHOMKOW YynpaBneHus MacTep-knoya Ana 3anycka npoueaypbl 0OyyYeHust NUYUHKK
3NeKTpoMEXaHUYECKOro 3aMKOBOro YCTPOMCTBA U MacTep-kritoda. CocTosiHue npouecca

obyyeHuss oTpaxaeTcs Ha uHAuMKaTope. [lepBblii OOYYeHHBIW KMOY cyMTaeTcs
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0By4YEHHbIM B pEXIME NEPBOro MacTep-kKiova ¥ UMEeeT MakcmarbHO BO3MOXHbIE NpaBa
no oby4YeHWI0 W yAaneHulo ApYruX MacTep-Knioueil W SNEeKTPOHHbIX Kriouei, B(K3)
aHeproHesasucumon namatn EEPROM pna xpaHeHus kogoB focTyna 3neKTPOHHOM
nnaTbl IMMNHKK 3NEKTPOMEXaHUYECKOro 3aMKOBOT0 YCTPONCTBA.

B cuny Ttoro, 4yto nepsbii MacTep-kniod obnajaeT MonHbLIMKA - MpaBamMu U
onepaumnsmMu no oby4eHuto, yaaneHuio MacTep-kiouel U 3/IEKTPOHHBIX KIToYe, a Takke
onepauven yganeHusa camoro cebsi, nocrne KOTOPON JNINMYMHKA 3MEKTPOMEXAHUYECKOrO
3aMKOBOro YCTPOWCTBaA CTaHOBUTCA HEOOY4Y4EeHHOW, TO MOTEps WM Kpaka NepBoro
MacTep-knioya OyaeT UMeTb HerpusaTHbIE NOCNEeACTBUA ANS Bnagenbua knoya. YUTobbl
npeaoTBpaTUTb NOTEPI0 UMK Kpaxy nepBoro macTep-kniova Heobxogumo oOyuuTb
Apyrou no KpariHe mepe oAnH MacTep-KioY B peXxvmMe AONONHUTENBLHOIro MacTep Kntova.

2) Cragmsa obydyeHunss [OMONMHUTENbHOIO MacTep Knoya. [JononHUTENbHbINA
MacTep-knio4 oby4yaeTcsi NyTeM BCTABKU B JIMHMHKY 3NEKTPOMEXAHNYECKOro 3aMKOBOIO
YCTPOWCTBa MEPBOro MacTep-Kfiova C HaXaTol Mo KpalHe Mepe OAHOW KHOMKOW
ynpasrieHus. llocne noAaTBepXAeHWs KOAOM MHAMKauuM 06 ycrnelwHo npoBedeHHOW
nepBo 4acTu onepauun, nepBbli MacTep-KMoY  BbIHUMAKT U3 JIMHUHKK
3NEeKTPOMEXaHNYECKOro 3aMKOBOro YCTPOMCTBA U B TEUYEHNE OTPAHUYEHHOrO KONMMYecTea
BPEMEHMU (OKONO OAHOM MUHYTbl) BCTaBNSOT oBy4yaemblil LOMNOMHUTENbHBLIA MacTep-
KMOY C HaxaTtoW no KpawHe mepe OOHOW KHOMKOW ynpaBneHuss B NUYMHKY
3NEeKTpOMEXaHUYEeCKoro 3amkoBoro Yycrpoinctea. [locne n‘o,qraepxw,eHMﬂ KOOOM
MHAUKauMn o6 ycnewwHo NPOBEAEHHOW 3aBepluarllelt YacTu onepauuu, obyyvaemsbii
AOMOMHUTENbHBLIA  MacTep-KNIOY  BbIHUMAKOT U3 NINMUHKU  SNEKTPOMEXaHUYECKOTO
3aMKOBOro YCTPOWCTBA, W OH CTaHOBUTbCA OOYyYEHHbIM [AOMONHUTENbHLIM MacTep-
KMOYOM K [aHHOW TNUYMHKE SMEKTPOMEXAHWYECKOro 3aMKOBOrO YCTPOWCTBa C
OrpaHUYEeHHbIMM NpPaBamMu NO yaaneHuo NodbIX MacTep-KoyYen U3 NamsaTh NUYMHKN
3amka. [JononHUTENbHBLIA MaCTEpP-KNI0Y UMEEeT BO3MOXHOCTb ofyyaTe Agpyrue
OOMOMHUTENbHbLIE MaCTEP-KINIOYU U SNEKTPOHHBIE KITHOYM.

B uensix 6esonacHocTU, pekomeHayeTCs MCNonb3oBaTh ANs 00y4yeHus Nno kpaiHe
Mepe OOUH JOMNOMHUTENbHBIN MacTep-KIoY, a NePBbIN MacTep-kntod yopaTb B HafeXHoe
mMecto. B cnyyae yTepu [ONONHUTENbLHOrO MacTep-KM4Ya, 4YTODbl YTEpPsHHbIE
AOMOMHUTENbHbIE MacTep-KMioYn He obyyann HOBbIE KNKOYU, Ero HEOOXOANMO yaannUTb
U3 3HEepProsaBUCUMON NaMATU NUYUHKA 3IEKTPOMEXaHUYECKOro 3aMKOBOrO YCTPOWCTBa
npy NOMOLLIM NEPBOro MacTep-knoya.

[ns SKoHOMWMM KOMMYEecTBa KMKYEA OOWH NEpBblA  MacTep-Krd  uunm

DOMOMHUTESNbHbIN MacTep-Kimod  MOX>XHO O6Y'~IVITb ana  HeCKOJIbKUX  NTMYMHOK
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3NEKTPOMEXaHNYECKMX 3aMKOBbIX YCTPOMCTB. Yncrno obyyeHHbIX 3aMKOB B KMoye u
KNnioYen B 3amke 3aBUCUT OT o6bema namaTii MUKPOKOHTpOepa.

3) Cragus oOy4eHus 3MeKTPOHHOro Krua. JMEKTPOHHLIA KoY UMEeT npasa
TONBbKO Ha OTKPbITUE JIMYUHKM 3NEKTPOMEXAHWUYECKOrO 3aMKOBOFO YCTPOWCTBA.
OByyeHne 3NeKTPOHHOro Kriloya OCYLLECTBMSIETCH NyTEM BCTABKM B NUYMHKY
SNEKTPOMEXAHUYECKOTO  3aMKOBOTO  YCTPOWCTBA NEpPBOro  MacTep-kniouva  Unu
AONONHUTENBHOIO MacTep-KiYa C HaXaTon Mo KpahHeh Mepe OAHOW KHOMKOMU
ynpaeneHus. [locne noAaTBepXAEHUs KOOOM MHAMKaUMM 06 yCrnewHo NpoBeAeHHOM
NepBoON YacTu onepauuun, NEpBbii MACTEP-KIMIOY UNU AOMONHUTENbHLIA MacTep-KnioY
BbIHUMAIOT U3 NUYUHKN 3NEeKTPOMEXaHUYECKOro 3aMKOBOro YCTPOMCTBA U B TEYEHME
OrpaHMYEHHOro Konm4yectsa BpeMeHn (OKONo OA4HOW MUHYTHI) AOMKEH OblTb BCTABMNEH
obyuyaeMblIii ANEKTPOHHbIN KIOY, NN MacTep-krtoY (NepBbIv UK 4ONOMHUTENbHBIN) C He
HaXaTouW KHOMKOW YyNpaBrieHuss, B JINYUHKY 3NEKTPOMEXaHMYECKOro 3aMKOBOro
ycrpoicTBa. [locne noATBepXAEHWA KOAOM WHAMKAuMM 00 ycnelwHO npoBeaeHHOM
3aBepLialolien 4actu onepauun, obyyvyaemblil KM  BbIHUMAKT M3 NUYUHKK
3NEeKTPOMEXaHNYECKOro 3aMKOBOIO YCTPOWCTBA, U OH CTaHOBUTLCSH 0OYYEHHBIM KITHOHOM
K A@HHOW NUYMHKE 3TIEKTPOMEXAHNYECKOro 3aMKOBOro YCTPOWMCTBA.

Bo Bpema npoueaypbl OGyyeHWs napbl JIMUUHKW  SNEKTPOMEXaHUYEeCKOro
3aMKOBOro YCTPOWCTBA W MacTep-Kniova Unm aneKkTPOHHOro Krnuya, reHepauums Kogos
AOCTyNa KMoYen WMAPOBaAHNSA BLINOMHAETCA B 3MEKTPOHHON nnaTe  NUYUHKA
9NEeKTPOMEXaHUYECKOrO 3aMKOBOro YycCTpouctBa. Bce paHHble coxpaHsoTcs B
onepaTtuBHOW  MaMATU  MUKPOKOHTpOSIepa  3NEeKTPOHHOW  nnatbl  JIMMUHKA
aneKTpoOMexaHW4YeCcKoro 3aMKOBOrO YCTPOWCTBA W NpPU  CHATUW MUTaHUSA, NYTEM
BbIHUMAHUS KMloYa U3 JIMYUHKU  3NEKTPOMEXAHWYECKOro 3aMKOBOrO YCTPOWCTBA,
COXPaHSIOTCA OrpaHUYEeHHOE KONNYECTBO BPEMS (OKOSTO MUHYTHI), 3a CHET HAKOMNNEHHOM
3HeprMym KoHAeHcaTopOoM, AN nepefavuM CcreHepupoBaHHbIX KOAOB JOOCTyna B
obyyaeMblii KoY HA MOMEHT 3aMeHbl B JIMYMHKE 3aMKa MacTep KIoda Ha SNEeKTPOHHbIIR
knioy. Takum obpasom peluaeTcs cpasy 2 npobnembl NPOMEXYTOYHOTO BPEMEHHOro
XpaHeHUss [AaHHbIX B NaMATU MUKPOKOHTPOMNEpa HNUYUHKM 3NEKTPOMEXaHUYECKOro
3aMKOBOro yCTpOWUCTBa:

- CYLLIECTBEHHO YMEHbLUAET YUCNO LIMKIOB 3anncy B SHEProHE3aBUCUMYIO NaMAThb
EEPROM, koTopas uMeeT orpaHuyeHmne no 4Yvcrny nepesanuceil 4o Bbixoda ee U3 CTpos
N BOMbLIOM BpemMeHW 3anucu B MNaMsATb (€AUHMUBI MWINUCEKYHA), TaK Kak [ans
BPEMEHHOIo XpaHeHUs AaHHbIX ucnonb3yeTcs OGbICTpoAEWCTBYOWAS onepaTUBHas

namMsaTb MUKPOKOHTpoOIIiepa, He UMetoLLasl OrpaHUYEeHNIA Ha YUCIO 3anuce;
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- OrpaHW4MBaETCA BPEMS XpaHeHWs AaHHbIX B MaMATU MUKPOKOHTponnepa
JINYMHKN  3JTEKTPOMEXaHMYECKOTO 3aMKOBOIO YCTPOWCTBA, C WX aBTOMaTUYECKUM
CTUpaHWem  npu  nponajaHnuM  nuUTaHus,  4YTobbl  UCKIIOYNTL  CUTyauMio
HeCaHKLMOHNPOBAHHOIO 0BYYEHUS YyXKOro Krova.

CseToBass vHAMKAUMSA XapakTepusyeTcs MUraHWeM CBETOAWUOMAOB 3ereHOro,
XKEeNToro U KpacHoro uBeToB. [N UHAMKAUUMU YCTaHOBIEHbI Criefylolime 3Ha4YeHUs:
«OTKPbITO», KOTKPbITO C OWNOKOW (HU3KWUI YpoBEHb GaTapeun)», «roToB k AobaBneHuo
Kno4a», «roToB K yAaneHu o Knoyay, KoY gobaBrneH», «MaMsTb MMYNHKKA 3anofTHEHay,
«NaMATb KoYa 3anosTHeHa», «KIMIOYW yaaneHbl U3 NamsaTh NMYUHKUA 3aMKa», «HeT
JocTyna Ans BbINONHEHNS onepauumy.

[na onpepeneHns OOy4YeHHbIX MNEpBOro MacTep-knwya OT LOMNONHUTENbLHOrO
MacTep-K/io4a, y KOTOpbIX pasHble NpaBa ynpasfieHUs, BBeAeHa pasnvyHas uHankauus
Npu BbIMONHEHMU onepauuin obyyeHus Wnu yaarneHus NepBbiM MaCTEP-KITHYOM U
AOMOMHUTENBHBIM MacTep-Kro4Yom. Tak Kak Bpemsa onepauuu OrpaHuyeHo, To Ans
onpeferieHna OOoCTaTOYHO BbIMOMHUTL TONbKO BCTaBKy MEPBOro MacTep-knwya wunm
AOMONHUTENBHOrO MacTep-Kiio4a € HaxaTbiMM KOMOWHaLUSAMKU KHOMOK YnpasrieHus
OJHOr0 N3 PEXUMOB B JIMYUHKY SNEKTPOMEXAHNYECKOro 3aMKOBOIO YCTPOMCTBA W MO
WHOUKaUUU  onpeaenuTb npuHagnexHocTb. [lanee BCTaBNsSTb BTOPOW  KIHOY
Heobs3aTenbHo. Yepes HekoTopoe BpeMs (OKONo OAHOW MUHYTLI), onepaTuBHas NaMsATh
C [OaHHbIMW B 3NEKTPOHHOW nnaTte JUYUHKM SMEKTPOMEXAHUYECKOro 3aMKOBOIO
yCTponcTBa 0O6HYNUTHLCS.

[lononHUTENbHO nNEpBbLIA MACTEP-KMNOY UMK OOMONHUTENbHBIA  MacTep-KnoY
BbINOSTHEHbLI C BO3MOXHOCTbIO OCYLUECTBIEHUSA CREeAyoWnX KOMaHg, Npy HaxaTuu no
KpanHe Mepe OAHOWN KHOMKW ynpaBneHus:

- MPOM3BOAUTbL CYUTbLIBAHWUE U3 SHEPTOHE3aBUCUMON MaMsITU MUKPOKOHTPONNEPOB
NNYUHKN 3NEKTPOMEXaHWYECKOro 3aMKOBOro YCTPOWCTBA XXypHana cobbiTuii o garte u
BPEMEHN OTNUPaHUA JIMYUHKA SNEKTPOMEXaHWYECKOr0 3aMKOBOro YCTPOWCTBA U
nHdopmMauun o6 3NEKTPOHHOM KIloYe (MM MacTep-Kno4de), MCMOoNbL30BaHHOM Mpu
OTKpblBaHUU. [anee nepegasaTb NONyYeHHbIE faHHbIE YEpPE3 cneunanbHbli aganTtep B
OKOHeYHOoe UHTennekTyansHoe ycTponcTeo (M3BM, cmapTdoH 1 T.4.);

- HacTpauBaTb, MUKPOKOHTPONNEP FNIUYUHKUA INIEKTPOMEXAHUYECKOrO0 3aMKOBOFO
YCTPOWCTBA Ha orpaHu4YeHue no BpeMEHU A0CTyNna onpeaeneHHbiX Knden. HacTtpoiika
MOXeT NPOBOAUTBCA KaK KHOMKaMW, Tak U 4epes Oa4vH U3 WMHTepdEelcoB CBA3N C

OKOHEYHbIM UHTEsNEeKTyanbHbIM ycTpoicTeom ([3BM, cmapTtdoH 1 T.4.).
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Tak kak Bcs 3Heprms Ans paboTbl 3MEKTPOHHLIX NNaT, SNEeKTPonpuBoAa
6rokMpoBkn 6epeTcA C MCTOYHMKA NUTAHWS, PACMONIOXEHHOrO B KOpNyce KMioua,
KOTOPbIN MMEET OrpaHWYEHHYI0 €MKOCTb, TO BaXHbIM MapaMeTPOM SABMAETCS YUCMO
OTKpbiBaHWA. [laHHbIA napameTp 3aBUCWUT OT BeNWYMHbLI MOTPEDNSEMO 3Heprun u
BpemeHn paboTbl. [ns 3Ttoro Heobxoaumo obecneuntb SHEProadeKTUBHOE
notpebnenune 6atapen.

Ansa MuHUMK3auMm noTpebneHns anekTpo3HEpPrun peanus3oBaHo CrieayrLLlee:

- 9NEeKTpOHHasA Cxema nnaTtbl Kova UMeeT crneuuanbHylo CXemy ynpasneHus
NATaHWEM, KOTopasi B peXuWMe XpaHeHUs OTKIYaeT HanpsbkeHne Oatapeun oOT
MWKPOKOHTposiepa, 4em obecneynBaeTr MUHMManbHoe noTpebreHne Ha ypoBHE
camopaspsifga bartapeu;

- MPU BCTaBKe KMNtoYa B NIUYNHKY 3MEKTPOMEXAHUYECKOro 3aMKOBOIO yCTPOMCTBA
Ha 3MNEeKTPOHHYIO NNaTy NIMYUHKN 3NEKTPOMEXaHNYECKOTO 3aMKOBOrO YCTPOMCTBA Yepes
KOHTaKTb! XBOCTOBMKA KIoYa M OTBETHLIMU KOHTaKTaMu NIMYUHKK SNEKTPOMEXaHNYECKOro
3aMKOBOro YCTPOWCTBA NOAAETCA HAaNPSHXKEHNE NMUTaHUA OT UCTOYHUKA MUTAHUS Knoya,
3MNeKTPOHHas nnata NMMYNHKN 3NEeKTPOMEXaHUYECKOro 3aMKOBOrO YCTPOUCTBA NoChinaeT
cneuuanbHbIA CUrHan Ha SNEKTPOHHYIO MnaTy Kh4va U 4yepes cneuuanbHylo cxemy
ynpasrieHua NTaHNEM NPOUCXOANUT BKITHOUEHNE MUKPOKOHTPOIINEpa naThl KNYa;

- MO OKOHYaHWIO OAHOW U3 npouenyp OTKpbiBaHUs, oby4yeHus, CTUpaHus
3MeKTPOHHasA nnarta Kn4va, Mo KOMaHAe C MUKPOHTponnepa, Ha cneuuanbHylo cxemy
ynpaBneHus nNuTaHueM, MpouM3BOOUT OTK/IIOYEHME HanpsbkeHus OGartapeu oOT
MUKPOKOHTpOIiNepa, a MUKPOKOHTPOMNEP TNUYUHKM 3NEKTPOMEXAHUYECKOrO 3aMKOBOro
YCTPOWCTBa NEPEBOAMTCA NO KOMaHAE B OA4MH U3 PEXUMOB MUHUMANbLHOrO NoTpebnexuns
3HEepruy 40 MOMEHTa BbIHUMaHUVS KIo4va U3 NINYMHKA 3NEeKTPOMEXaHNYECKOrO 3aMKOBOrO
YyCTpOWCTBA.

4) OTnupaHne aneKTPOMEXaHUYECKOro 3aMKOBOro ycTtpoiictea. OTnupaHue
3MEeKTPOMEXaHNYECKOrO 3aMKOBOTO YCTPOMCTBA OCYLUECTBMSIETCA NyTEM BCTaBKU
0by4eHHOro 3neKTPOHHOro KIlloya MnM MacTep-knoya ¢ OyHKUMEN OTKPLITUS B NIUYMHKY
3NEeKTPOMExXaHU4YeCcKoro  3aMKOBOrO  YCTPOWCTBA, [Oe  KAWY UM NWYMHKA
3NEeKTPOMEXaHUYECKOrO 3aMKOBOrO YCTPOMCTBA OOMEHMBAKTCS UAEHTUUKALMOHHOM
nHcopMaumeir U, nNpu UOEHTUDUKALMM KIloua SMEKTPOHHOW MnaTtoil  NUYMHKK
aneKTpoMexaHU4YeCcKoro 3aMKOBOrO YyCTPONCTBA, NpPOW3BOANTLCS Bblaaya
ynpaBnsloLWero curdana Ha pasbriokMposky GnokupyloLEero mexaHuama sanupaHus

ANEeKTpoMexaHU4eCcKoro 3amMKOBOro yCTpOﬁCTBa and nocnepywuiero  oTnupaHus

16



10

15

20

25

30

35

3NEeKTpOMEXaHNYECKoro 3aMKOBOro YyCTPOMCTBa NyTEM MeXaHU4YeCKOro noBopoTa pyKoi
KMoya B NTMYUHKE 3aMKa.

MNpwu BCTaBKe KNIOYa B IMYUHKY SMEKTPOMEXAHWUYECKOTO 3aMKOBOI0 YCTPOWCTBA Ha
3NEKTPOHHYIO NMaTy IMYUHKM SMEKTPOMEXaHWYECKOro 3aMKOBOrO YCTPOWMCTBa depes
KOHTaKTbl XBOCTOBUKA KrtoYa 1 OTBETHBIMW KOHTaKTaMu NMMYMHKU 3NEKTPOMEXAHUYECKOTO
3aMKOBOrO yCTpOWCTBa NOAAETCH HaMNpsHKEHNe NUTaHUS OT MCTOYHUKA NUTAHMA KNoda n
OfJHOBPEMEHHO OCYLLECTBMAeTCH [ABYyHarnpaBneHHbln OBMeH [aHHbiMM  MeXxay
SMNEKTPOHHLIMM NnatamMn Kroya U NUYUHKK 3neKTpowlexaqueckoro 3aMKOBOrO
ycTpoicTBa. Ha wwnHe nHcdopmMaunoHHoro obmMeHa no NpoToKony rraBHbIM (MacTepom)
AABNAETCA 9NEKTPOHHAsA nNnarta NUYMHKU SNeKTPOMEXaHUYEeCKOro 3aMKOBOro YCTPONCTBaA.
JTioboiw knoy npu nHpopmaunoHHOM obMeHe Bcerga ABnAeTcs NoAYMHEHHbIM.

5) Cragua  ypaneHus  ©U3  SHEpProHe3aBUMCMMOM  NaMATU  NIAYUHKM
9MNEeKTpPOMEXaHNYEeCKoro 3aMKOBOro YCTPOWCTBA U M3 NamsATh oOy4eHHOro no KpanHe
Mepe OOHOro 3NEKTPOHHOro KNioYa Uny AOMONHUTENBHOrO MacTep-Kro4a, UM nepeoro
MacTep Kroya UMeeT HECKONbKO BapnaHTOB peanvsauumu:

-yoaneHue oAHOro 3reKTPOHHOro KIya, OCYLLEeCTBMASETCA NyTEM BCTaBKU B
NINYMHKY SIIEKTPOMEXAHUYECKOTO 3aMKOBOMO YCTPOWCTBA C HaXXaToOW MO KpailHe mepe
OOHOW KHOMKOM ynpaBneHus AOMNOMNHUTENbHOroO MacTep-Kri4a Unu nepBoro macrep-
Knoya Ans 3anycka npouenypbl CTUPaHUS M3 NaMATU SMEKTPOHHbIX MNaT NUYUHKM
3NEeKTPOMEXAHNYECKOro 3aMKOBOrO YCTPOMCTBA WM 3NEKTPOHHOrO K4a Koga Aoctyna.
lMocne noaTBepXaeHus KOAOM WHAMKauuu o6 ycnewHo NpoBEAEHHOW MEPBO YacTu
onepauun [OMONHUTENbHBIA MacTep-KIoY UNU NEPBbIA MACTEP-KIMOY BbIHUMAETCA U3
NNYNHKN 3NEeKTPOMEXaHUYECKOTO 3aMKOBOr0 YCTPOMCTBA U B TEYEHUE OrpPaHUYEHHOro |
KonuyecTsa BpeMEHW (OKONO OAHOW MWHYTbI) OOMKEH ObiTb BCTaBMNEH CTUpaeMblit
SNEeKTPOHHbIN KMoy, [locne noATBEPXKAEHUA KOAOM MHAMKauMM 06  ycnewHo
npoBefleHHOW 3aBepllalollen 4YyacTu ornepauuu, CTUPAEMbll 3NEeKTPOHHbIA KoY
BbIHUMAETCA U3 NMNYUHKN SNEKTPOMEXAaHUYECKOro 3aMKOBOIro YCTPOMCTBA U CTAHOBUTLCS
HeoDy4YeHHbIM KITI0YOM K JaHHOM NMYMHKE 3aMKa;

- yhareHue BCEeX 9MEKTPOHHbIX KMKYen, OCYLLEeCTBMASIETCA NYTEM BCTaBKU B
NUYUHKY 3MEKTPOMEXaHUYECKOrO 3aMKOBOMO YCTPOWCTBA C HaXaTOW MO KparHe mepe
OfiHOW KHONKOW ynpasneHusa AOMOMHUTENbHOrO MacTep-kiya Ans 3anycka npoueaypbl
CTUPAHNA U3 MaMATU 3NEKTPOHHBLIX NNaT NUYUHKN SNEKTPOMEXAHUYECKOrO 3aMKOBOIO
ycTpoucTea. [locne noaTBepXAeHMS KOAOM WHAMKauMM 06 yCnelwHO npoBeAEHHOM
onepauuu, BCe 3MEKTPOHHbIE KIOYWU YAANSOTCA W3 SHEProHe3aBUCHMMOW NamsATh

MukpokoHTponnepa EEPROM ans xpaHeHus KOAOB [OCTyna 3MEKTPOHHOM nnathbi
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AVUWHKA  SNEKTPOMEXaHUYECKoro 3aMKoBOro ycTpoicTsa. [aHHast npouenypa
NPOM3BOANTCS MPU yTepe OAHOro W3 3NMEKTPOHHbIX Kntouei. [ns BOCCTAaHOBNEHWS
[OCTyNa OCTaBLUMXCSI 3MEKTPOHHbLIX Kovei Ans [aHHOTo  3MeKTPOMEeXaHW4eckoro
3aMKOBOTO YCTPOWCTBa, NPOM3BOAMTCS NOBTOPHAs npouedypa ux obyyeHus K DaHHOW
NYUHKE 3aMKa,;

- yAaneHvue OfHOro AOMOMHUTENbHOrO MacTep-KIova, OCYLWECTBASETCA nyTem
BCTABKU B JIMYMHKY 3NEKTPOMEXAHUYECKOro 3aMKOBOTrO YCTPOWCTBA C HaXaTow no KpanHe
Mepe OfJHOW KHOTMKOW ympaBneHus NepBoro macrep-kioya Ans 3anycka npoueaypel
CTUpaHMA 13 NaMSATV SNEKTPOHHBLIX NNaT NWYUHKN 3NEeKTPOMEXaHUHYECKOro 3amMmKoBOro
ycTpoWCTBa M [OMOSHUTENbHOrO MacTep-kitoya. [locne noaTBEPXAEHUS KOAOM
WHAMKALMK 06 yCneLlHO NPOBEAEeHHO NepBoii YacTi onepauum, NepBbId MacTep-KrtoY
BbIHUMAETCS U3 NUYUHKU 3MEeKTPOMEXaHNYECKOTO 3aMKOBOro YCTPOWCTBA M B TeveHue
OrpaHNYEHHOro KOSIMYECTBA BPEMEHMN (OKOMO OAHOW MUHYTbI) JOIKEH ObITb BCTaBNEH
cTUpaeMbilit JOMOMHUTENbHBIA MacTep-Krtod. [Nocne noATBepXAeHNS KOAOM NHANKALNK
o6 ycnewHo TNpOBEAEHHO  3aBeplialolien dYactTu  onepauuu, CcTUpaeMbii
[OMNOMHUTENbHBLIA MacTep-KMioY BbIHUMAETCA U3 JIUYUHKU  3NIEKTPOMEXaHU4eckoro
3aMKOBOTO YCTPOIACTBA M CTAHOBUTLCS| HEOBYHEHHBIM MacTeP-KITIOYOM K AQHHON NUYMHKE
3NEeKTPOMEXaHNYECKOTO 3aMKOBOIO YCTPOWUCTBA;

- yhaneHue BCEX SMEKTPOHHbIX KItoued W [JOMOMHUTENbHLIX MacTep-Kioven,
OCYLLECTBNAETCA NyTeM BCTaBKM B JIMYMHKY 3NEKTPOMEXaHU4ECKoro 3amKoBOro
YCTPOIACTBA C HAXaToii NO KpaiiHe Mepe O4HON KHOMKOW ynpaBneHns Nepsoro mMacrep-
Knoya Ans 3anycka npoueaypbl CTUPaHUA K3 NamsaTh 3NEeKTPOHHbIX nnaT NUYUHKNY
3MEKTPOMEXaHNYECKOTO 3aMKOBOrO YCTPOWCTBA KOAOB [OCTYNa 3MIEKTPOHHBIX Killodei v
[IONONHUTENbHBLIX MacTep-kmioyen. ocne MOATBEPXAEHNA KOAOM MHAMKAauuM 00
ycrelHo NpoBefeHHOW onepauuu, Bce KNoYu yaansawoTes 13 3HEeproHe3aBUCMON
namsT MukpokoHTpornnepa EEPROM pans xpaHeHuss koaoB AocTyna 3NeKTPOHHOM
nnaTbl NMMYUHKM 3amka. [aHHas npouepypa OCyuwlecTBnAseTcsi npu yTepe OA4HOro 13
ANEKTPOHHbIX KMOHeN M(MNU) AOMOSHUTENbBHLIX MacTep-Kroyei. [ins BoCcCTaHOBNEHMA
[OCTYyNa OCTABLUMXCS 3NEKTPOHHbIX KIoYei 4aHHOTO 3N1eKTPOMEeXaHU4ECKOoro 3aMkoBoro
YCTPOWCTBa NOBTOPHO NPOU3BOAUTCS NpoLeaypa ux obyqeHus.

- yaaneHue nepBoro Mactep-kroya, OCYyLLUECTBIISIETCS MYyTEM BCTaBKU B JINUUHKY
3NEeKTPOMEXaHNYECKOrO 3aMKOBOrO YCTPOICTBA C HaXaToi No KpalHe Mepe OfHO
KHOMKOW ynpaBneHus NepBoro macrep-knioua, Ansa 3anycka npoueaypbl CTUpaHua us3
NamATY SNEKTPOHHBIX NNAT FNYUHKM 3NEKTPOMEXaHNYECKOro 3aMKOBOro yCTpoiCTBa U

nepBoro MacTep-Knioda. [Mocne noaTeBepXaeHMA KoAOM WHAMKaUWUKU 06 ycnewHo
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NpoBeeHHON NEPBOV YacTU onepaumni, NepBbIA MacTep-knioy BbIHUMAETCA U3 NNYNHKN
ar1eKTPOMEXaHNYECKOrO 3aMKOBOTIO YCTPOWCTBA 1 B TEYEHUE OrPaHN4EHHOro KONN4ecTea
BpeMeHN (OKONIO OAHOWM MUHYTbI) AOIKEH ObITh BCTaBMEH MOBTOPHO NepBbld MacTep-
KMIOY C HaxaToii no KpalHel Mepe OAHOW KHOMKOW ynpasneHus, OTIMYHOW OT
nepeoHavanbHoi. lNpouenypa AOMNOMHWTENbBHON BCTaBKM NEpBOro macTtep-knioda ¢
pa3Hoii HaXXaTol KoMOUHaLMelh KHONOK YrnpaBneHns MOXET ObiTb NOBTOPEHA HECKONbKO
pas, ANs 3aWwWTbl OT Cry4yallHOro CTUpaHus nNepBoro MmacTtep-kmiova. [locne
NoATBEPXAEHUS KOAOM MHAMKAaUMM 06 ycnellHo NpoBeAeHHOW 3aBepluaollei YacTtu
onepauun, CTUpaeMmblii  NEpBbIA  MacTep-knioY  BblHAMAeTca U3 NINYUHKY
aNEeKTPOMEXaHUYECKOro 3aMKOBOTO YCTPOMNCTBA U CTAHOBUTLCA HEOOYYEHHBIM MacTep-
KMIOYOM K [OaHHOW JNUYMHKE 3NEeKTPOMEXaHU4EeCcKoro 3aMKOBOro yCTpoﬁCTBa.
OHeproHesaBucumas namsTb MukpokoHtpornepa EEPROM ans xpaHewus KoAos
[OCTyNa 3MNEKTPOHHOM MIiaThl JIMYNHKY 3NEKTPOMEXaHNYECKOTO 3aMKOBOTO YCTPOWCTBA
NONMHOCTBIO OUYULLIEHA U FOTOBA K 0OyYEeHUI0 APYroro NepBOro MacTep-knioya.

Mpuyem Npu CTMpaHUKM NO KpanHe Mepe OAHOTo JONOITHUTENbHOIO MacTep-knioya
WM 3NEKTPOHHOTO KMioYa, reHepaumst KOMaHAbl CTUPaHUS BbIMOHAETCA Ha ANEKTPOHHON
nnate NWYUHKU 3NEeKTPOMEXAHUYECKOr0 3aMKOBOrO YCTPOWCTBA U NPU BbIHUMAaHUN
nepBoro MacTep-Krnioda Wiy AOMOSIHUTENBHOTO  MacTep-kntoya, creHepupoBaHHas
KoMaHpa CTUpaHUS coxpaHsieTca B onepaTuBHOM namsaTu NNYMHKN
9NEKTPOMEXaHNYECKOTO 3aMKOBOTO YCTPOWCTBa OrpaHuieHHoe KoN4eCcTBo BpEMEHN Ans
nepefayy KOMaHAbl CTUPaHUA B CTUMPaeMbl KIOY U Mocrne WUCTEYeHUA BPeMeHu, U3
onepaTUBHOMN NaMATH FIMYUHKY SMEKTPOMEXaHNYECKOr0 3aMKOBOTO YCTPOWCTBA, KOMaHAa
CTMpaHuA yganseTcs.

B HacTosAWMX MaTepuanax 3asiBkM Obino NpeacTaBneHo npeanoyTuTenbHoe
pacKpbITUE OCYLLECTBMNEHNE 3a5IBMIEHHOM0 TEXHUYECKOTO PeLLeHNs, KOTOpoe He [OMKHO
MCNOJNb30BaTLCA KaK OorpaHuyMBaloLlee MHbIe, YacTHble BOTUIOLEHMA ero peanusauuu,
KOTOpblE He BbIXOAAT 3a paMku UcnpalumeBaemoro ofbema npaBoBOW OXpaHbl W

ABNAIOTCA o4eBUAHbIMU ANA cnelunannucTos B COOTBeTCTByIOLLleIZ obnacTn TEXHUKN.
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®opmyna

1. Cnoco6 skcnnyaTauun 3anupaioweil cuctemsl Ans 3NIEKTPOMEXaHNYECKMX
3aMKOBbIX YCTPOIACTB, coaepaLluii crielylolime aTansbi:

a) nepBoHavarnbHoe obyuYeHue NepBoro MacTep-knya ¢ KHOMKamu yrnpasnexus
OCYLECTBNAETCA MyTeM BCTaBKN HEODYYEHHOro MacTep-Krnioda C HaxaToii no KpaiiHei
Mepe OAHOW KHOMKOW ynpasneHws B Mo KpaiiHe Mepe ogHy HEOOYYEHHYI0 NUYMHKY
3NEeKTPOMEXaHNYECKOro 3aMKOBOrO YCTPOWCTBA;

b) obyyeHne no kpaiiHe Mepe oOfHOro AOMOMHUTENBLHOMO MacTep-kni4a ¢
KHOMKaMu ynpasrneHus OCyLUeCTBNSETCA MyTeM BCTaBKM MEPBOrO MacTep-knmoua ¢
HaXaToM No KpalHen Mepe ofHON KHOMKOMN yNpaBneHns B No KpaiiHe Mepe OAHY NMUYUHKY
3MeKTpoMexXaHN4YeCcKoro 3aMKOBOrO YyCTPOMCTBA, BbleMKa n3 NNYNHKK
SNEeKTPOMEXaHUYECKOro 3aMKOBOTO YCTPOCTBA NEpBOro MacTep-kiioya 1 nocrneayoLas
BCTaBka HEOOY4YEHHOTo MacTep-kfoya B JIMUMHKY 3rEKTPOMEXaHUYECKOro 3aMKOBOO
YCTPOWCTBA C HaXaTol No KpaiiHeih Mepe OAHON KHOMKOI ynNpaBneHus:;

C) oBy4eHne BNEeKTPOHHOro Kioya OCYLIECTBMSIETCH MyTeM BCTaBKM nepBoro
MacTep-knioya unu AononHNTENbHOro MacTep-Kroya ¢ HaXaToi no kpalHel mepe 0fHOM
KHOMKOW YNpaBreHNs B NINYUHKY 3NeKTPOMEXaHUYECKOro 3aMKOBOrO YCTPOWCTBA, BbieMKa
U3 JIMYUHKMN 3NEKTPOMEXaHNYECKOro 3aMKOBOTO YCTPOWCTBa NEPBOro MacTep-Kioya unm
AONONHUTENbLHOro MacTep-kno4a v nocnegyollas BCTaBka HEODYYEHHOIO 3NEKTPOHHOTO
Kto4a B NIUYMHKY SN1IeKTPOMEXaHUYECKOro 3aMKOBOro YCTPOMCTBA;

npuyem npu obyyeHumn no kpaiiHe Mepe OAHOro AOMNOSHUTENLHOMO MacTep-Koya
WNU 3NEeKTPOHHOTO Kriova, reHepauus KoAOB JOCTyna BbIMOMHSETCA Ha 3NEeKTPOHHOM
nnate INVYUHKKM 3NEeKTPOMEXaHMYECKOro 3aMKOBOrO YCTPOWCTBA M MPU BbIHUMaHWU
NEpPBOro mMacTep-ki4a Unu OOMNONHUTENbHOMO MacTep-KIoya, CreHepUpOBaHHbIA Kop
AOCTyna COXpaHAeTCsi B ONEpaTUBHOW NaMATU JIMUMHKK  3NEKTPOMEXaHUYeCKoro
3aMKOBOrO  YCTPOWCTBa  OrpaHWYEHHOe KONMUYECTBO BPEMEHM AN nepefayu
CreHepupoBaHHOro kofa B OOy4aembiil K4 M MOCNE WCTEYEHUS BPEMEHM, U3
ONepaTWBHOW NamsATW JIUYUHKA  SMEKTPOMEXaHWYECKOrOo 3aMKOBOrO YCTPOWCTBA,
CreHepupoBaHHbIN Kog AOCTyNa CTUPaEeTCs;

d) oTnupaHue aNeKTPOMEXaHNYECKOro 3aMKOBOrO YCTPOMCTBA OCYLLECTBISIETCS
NnyTeéM BCTaBKM 3MIEKTPOHHOIO KiioYa B JIMYMHKY 3M1EKTPOMEXaHWYECKOro 3aMKOBOMO
YCTPOWCTBA, rae SNEKTPOHHbIA KoY U JNIUYMHKA 3rEeKTPOMEXaHUYECKOTO 3aMKOBOrO
ycTpoicTBa  oOMeHMBAlOTCA  UAEHTU(MKALMOHHONW  MHdOpMauvein  u, npu
naeHTunkauum 3NEeKTPOHHOro Knio4va 3NEKTPOHHOM nnaTou NNYUHKN

ANEKTPpOMEeXaHN4YeCKoro 3aMKOBOro YCTPOWCTBA, NPON3BOOUTCA Bblaada ynpasnsaloLLlero
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curHana Ha pasbnokMpoBky BriokupyioLlero MexaHu3ma 3anupaHus
SNEKTPOMEXaHN4eCkoro  3aMKOBOrO  yCTPOWCTBA ANA  MOCMEAYIOWero  OTAMpaHus
SNEKTPOMEXaHN4ECKOro 3aMKOBOrO YCTPOWCTBA NMYTEM MEXaHUYECKOro NOBOPOTa PyKOi
KIto4a B NMMYNHKE 3NeKTPOMEXaHUYECKOro 3aMKOBOTO YCTPOKCTBA;

€) yhaneHWe v3 3HeprosaBMCUMON MaMSTA NUYMHKA SIEKTPOMEXAHUYECKOTO
3aMKOBOrO yCTPOWCTBA U M3 NaMsTV 0BYyUEHHOTO Mo KpaiiHe Mepe OAHOTO SMEKTPOHHOTO
Knio4a mnu oby4eHHoOro no KpaiiHe Mepe Of|HOTO AOMOIHUTENLHOTO MaCcTep-KMioYa M
06y4eHHOro NepBoro MacTep-kIya CreHepUpPOBaHHOIO Koaa AOCTYNA;

npu4em npu CTUpaHuM No KpauHe Mepe OQHOro AOMNOHUTENBHOMO MacTep-Koya
UNn 3NEKTPOHHOTO KIkoYa, reHepaLms KOMaHb! CTUPaHUS BbINOMHSAETCS Ha 3NeKTPOHHOW
nnaTte NUYUHKN 3NeKTpOMeXaHU4YecKoro 3amMKOBOro YCTPOWCTBA W MPU BbIHUMaHMUU
NepBOro MacTep-knio4a wunv  JONOSNHUTENbHOTO MacTep-Kro4a, CreHepupoBaHHas
KomaHaa CTUpaHus coxpaHsieTcs B onepaTuMBHOW namaTu NYUHKM
ANEKTPOMEXaHN4ECKOro 3aMKOBOTO YCTPOWCTBA OrpaHNYEHHOE KOTMYECTBO BPEMEHU ANs
nepenayyn KomaHAb! CTUPaHUA B CTUPaEeMbIii KoY U MOCNe UCTEYEHUS] BPEMEHU, U3
OonepaTMBHOW NamATU NAYNHKN SNIEKTPOMEXaHUYECKOTo 3aMKOBOTO YCTPONCTBA, KOMaHaa
CTUpaHWs yaanseTcs.

2. Cnoco6 no n.1, oOTNUYAOWMIACH Tem, 4TO Heoby4yeHHas nUUMHKA
3NEeKTPOMEXaHU4YECKOro 3aMKOBOrO YCTPOMCTBA HEe WMMEET B NaMATM HU O[HOrO
NPOMUCAHHOrO KIto4Ya W HaxoAMTCA B COCTOSIHMWM FOTOBHOCTU K A0GaBMeHUIo nepsoro
MacTep-krtova.

3. Cnoco6 no n.1, oTnmyalWMAcs TeM, 4YTO OOy4YeHWe mnocHenyLMX
AONOMHUTENbHbIX MaCTep-KINioYel OCYLLECTBNSAETCS NYTEM BCTaBKM [OMNONMHUTENBHOIO
MacTep-Kknio4a ¢ HaXaToW Mo KpaiHeid Mepe OfHOI KHOMKOM YNpaBneHUs B NIMYMHKY
3NeKTPOMEXaHN4YecKoro 3aMKOBOro YCTPOWUCTBA, BbieMKa "3 TINYUHKN
3MIEKTPOMEXaHN4YECKOro 3aMKOBOro YCTPOMCTBA [AOMOMHUTENBHOIO MacTep-Knoda u
nocrnegytowlas BCTaBka HeoOy4eHHOro MacTep-kKroya B JIMYUHKY 3eKTPOMEXaHUYECKOTO
3aMKOBOrO YCTPOWCTBA C HAXAaToW No KpaiiHel Mepe OfHOM KHOMKOW ynpaBneHus.

4. Cnocob no n.1, oTnMyaloWMACs Tem, 4YTO yganeHue WHDOPMALUU U3
3HEpProHe3aBMCMMON NaMATN NINYUHKU 3NIEKTPOMEXAHNYECKOTO 3aMKOBOr0 YCTPONCTBA 06
OZIHOM 31eKTPOHHOM KITlove, ero Kofe 0CTyna, U U3 3HEPTOHE3aBUCUMOI NaMSTU OOHOTO
ODY4EHHOro 3MEKTPOHHOTO KMioYa CreHepUPOBAHHOMO KOAA AOCTYNa, OCYLLECTBSIETCS
nyTeém BCTaBKN NEpBOro MM AOMOSHUTENBHOIO MacTep-Kiioya C HaXaToi no KpanHei
Mepe OOHOW KHOMKOW YNPaBMeHWs B IUYKHKY 3MeKTPOMEXaHUYECKOrO 3aMKOBOro

ycTponcTtsa, nocneaytowlasa BCTaBKa yganaemoro 06yquHoro SJIEKTPOHHOTO Knto4a.
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5. Cnoco6 no n.1, oTnuyawwmics Tem, YTO yaaneHwe wHdopmauun us
3HEpProHe3aBMCUMOMN NaMSATW NINYNHKIA ANEKTPOMEXAHNYECKOTO 3aMKOBOrO YCTPOMUCTBa 00
OHOM [OMONHUTENBHOM MacTep-KIo4e U U3 NamMATH OGHOrO AOMONHUTENBLHOrO MacTep-
Krnioya CreHepupoBaHHOrO Koda AOCTyna OCYLUECTBMSETCA NyTeM BCTaBKU MepBOro
MacTep-kfio4a C HaXaTon Mo KpaiHenW Mepe OAHOM KHOMKOW ynpaBneHus B NMUYUHKY
3NEeKTPOMEXaHMYECKOro 3aMKOBOIMo YCTPOWCTBa, nocrnepylollas BCTaBka yaansemoro
LAOMONMHUTENBHOIO MacTep-knoya.

6. Cnocob6 no n.1, oTnuuawWwminca Tem, 4YTO YyaaneHue wuHdgopmaumMm us
3HEpProHe3aBMCUMO NaMATU NMUYNHKNA 3NEKTPOMEXaHNYECKOro 3aMKOBOro YCTPOWUCTBA O
NEpBOM MacTep-Krnoye U U3 namaTh NepBoro MacTep-kn4ya CreHepMpoBaHHOIO Koga
[OCTYNa OCYLLUECTBIISETCS NyTEM BCTaBKM NEpPBOro MacTep-Koya ¢ HaxXaTol no KpanHen
MEpe OOHON KHOMKOW YnpaBrneHuMs B JIUYUHKY SNEKTPOMEXaHUYECKOro 3aMKOBOro
yCTpoiicTBa, Nocneaylowiasi NOBTOpPHas BCTaBKa NEepBOro MacTep-Ki4a C HaXaTon no
KpaliHelt Mepe OAHOI KHOMKOW ynpaBneHns, OTNMYHON OT NEPBOHAYanbHOM, MPY KOTOPOM
npoucxogut  yaaneHve  Bcex  OOy4eHHbIX  KIOYeW, npu  3TOM  JIMMUHKA
3NEeKTPOMEXaHUYECKOTO 3aMKa CTaHOBWUTLCA CHOBa [OTOBOW K MepBoOHa4YansHOMYy
0By4eHUI0 NePBOro MacTep-KIo4a.

7. Cnoco® no n.1, oTnuyawwmiics TeMm, YTO yaarneHue wuHdopmaumm u3
9HEpProHe3aBUCUMONM NaMATH JINYUHKM SNEKTPOMEXaHWYECKOro 3aMKOBOrO YCTPOWCTBA
CreHepupoBaHHbIX KOAOB JOCTyrna BceX OOy4YeHHbIX 3MEeKTPOHHbIX  KIodein
OCYLLECTBNAETCA NyTeM BCTaBKU [OMOSHUTENBLHOrO MacTep-Kfoya C HaxaTon Mo
KpaillHel Mepe OAHOW KHOMKOW YrpaBneHus B JMUYUHKY 3MNeKTpoMeXaHU4ecKoro
3aMKOBOrO YCTPOUCTBA.

8. Crnioco6 no n.1, oTnuuawluMics TeM, YTO yaaneHwe wuHdopmauun us
9HEeproHe3aBMCUMOI NaMSATU NIUYUHKM 3NEKTPOMEXaHWUYECKOro 3aMKOBOro YCTPOWCTBa
BCEX OOYYEHHBbIX 3MEKTPOHHbIX KIOYeld W BCEX AOMONMHUTENbHLIX MacTep-Knioden
OCYLLECTBNSIETCS MyTeM BCTaBKU NEPBOro MacTep-Kfoya ¢ HaXaTon no KpaiHeil mMepe
O/IHOW KHOMKOW YNpaBneHnsl B NIMUMHKY 3NEKTPOMEXaHUYECKOro 3aMKOBOro YCTPOWUCTBA.

9. Cnocob no n.1, oTnUyarLWUIca TeM, 4YTO ODyyYeHNe mMacTep-knya B pexuve
3NEKTPOHHOTO KIoYa OCYLLECTBNAETCA NyTeM BCTaBKW MNEpBOro Mactep Krioda unu
[IONOMHUTENBHOIO MacTep-Knioda C HaxaTol No KpawHeln Mepe OAHOW KHOMKOW
ynpaBrneHus B JINYMHKY SMEKTPOMEXaHUYECKOTO 3aMKOBOTO YCTPOWCTBA, BbieMKa U3
NMUYKUHKA INEKTPOMEXaAHWYECKOro 3aMKOBOTO YCTPOWACTBA MEPBOro MacTep-Kro4ya unu
[OMNONHUTENBHOTO MacTep-Knya W nocrnegywllas BCTaBka HeobyyeHHOro macTep-

Krova, 6e3 HaXkaTbiX KHOMOK, B JIMYNHKY SNEKTPOMEXaHUYECKOro 3aMKOBOIO YCTPOWUCTBA;
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10. Cnocob no n.1, oTnMyarWuincs TeM, YTO OTNMPaAHUE 3NEKTPOMEXaHUYECKOro
3aMKOBOrO YCTPOWCTBA OCYLLECTBMAETCA NyTeM BCTABKW NEPBOro NNt AONONHUTENBHOTO
mMacTep-krnioya, 6e3 HaxaTbiX KHOMOK, B NUYMHKY 3MEKTPOMEXaHU4eCkoro 3aMKOBOro
YCTPOWCTBA, MPU KOTOPOW MacTep-Krtoy 1 NNYNHKA 3NEKTPOMEXaHN4eCcKoro 3amMKOBOro
ycTpoiicTea  OOMEHMBAlOTCS  UAEHTU(UKaLMOHHON WHcdopMaumein u,  npu
MOEHTUUKALIMK MacTep-Kroya SMEKTPOHHON NNaTol NIMHYMHKKA 3NeKTpoMeXaHU4ecKoro
3aMKOBOrO YCTPOWCTBA, NPOM3BOAUTLCA BblAaya ynpasMsloWero curdana Ha
pa3bnokMpoBKy ONOKMPYIOLLEro  MexaHusma 3anupaHns  3NeKTpOMEXaHU4ecKoro
3aMKOBOrO YCTpOWCTBA [ANs MOCNEAYLEro OTNMpaHnsa  3NEeKTPOMEeXaH4eckoro
3aMKOBOFO YCTPOWCTBA MyTEM MEXaHUYECKOro MOBOPOTa PYKOW Krtova B JIMYUHKE
aneKTPOMEXaHWYECKOro 3aMKOBOTO YCTPOWCTBA.

11. BnekTpomexaHU4eckoe 3aMKOBO€E YCTPOMCTBO, COCTOsILLIEE U3.

Mo KpalHe Mepe OJHOTo MacTep-kno4a C No KpaiiHen mepe OQHOWN KHOMKOM
ynpaeneHus no KpaﬁHé Mepe OAHOro 3NEKTPOHHOro kiodya 6e3 KHOMOK ynpasneHus,
npu4emM MacTep-kMiod U 3NEeKTPOHHbIA KoY cofepXaTr SMeKTpOoHHylo nnaty Ans
XpaHEHUs CreHepvpoBaHHbIX KOAOB [OCTyna, CBETOAWOAHbIE WHAMKATOPbI n/vnu
3BYKOBbIE U3Ny4aTenu n/wnu BubpaunoHHbIe usnydatenu;

MINYMHKYA  SNEKTPOMEXAHWYECKOro  3aMKOBOTO  YCTPOWCTBA,  cofepxallen
3MEKTPOHHYIO MNaTy YNpaBneHus!, BbINONHEHHYIO C BO3MOXHOCTbIO 0By4eHUs no kpaiiHe
Mepe O[HOro MacTep-kiioda ¢ No KpaiHei Mepe O4HO KHOMKOW ynpaBneHus n no KpaiHe
Mepe OfHOTO 3NEKTPOHHOTO Kkrtoya ©e3 KHOMOK ynpaeneHus wvnu  yaaneHns
CreHepvpOBaHHOMO koga [OCTyna M3 namst oBydeHHoro, Mo kpaiiHe mepe OAHOrO,
aNEeKTPOHHOrO Kritoya 6e3 KHOMOK ynpasreHns u/unm no kpamHe mepe OfHOro mactep-
Kntoua C Mo KpaiiHeit mepe OfHOW KHOMKOW yNpaBneHMs 1 N3 3HEPro3aBUCMMON MaMATH
MINYMHKM  BMEKTPOMEXaHUYEeCKOro 3aMKOBOTrO YCTpPOWCTBA, W/Wnu  niaeHTudukaumm
CreHepVpOBaHHOIO KoAa A0CTyna 0by4YeHHOro, Mo KpalHe Mepe, OQHOro 3MEKTPOHHOTOo
Kntoya 6e3 KHOMOK ynpaBneHust unu oby4eHHOro o KpaiHe Mepe OAHOro MacTep-Kroda
C MO KpaiiHei Mepe OHOW KHOMKOW ynpasneHusa 1 nepejaqu ynpaenaiowero curHana Ha
pasbrnokMpoBKy GNOKVPYIOLLEro MexaHn3ma 3anvupaHust SMEKTPOMEXaHWYECKoro 3amka
OIS NOCNeAyloLWero OTNUPaHUs 3NEeKTPOMEXaHUYECKOro 3aMKa nyTem MeXaHW4ecKoro
NOBOPOTA PYKOW KITioYa B JIMYMHKE 3aMKa, Npuyem Mo kpanHe Mepe oaunH MacTep Kilklo4 ¢
Mo KpalHe Mepe OAHO KHOMKOW ynpasneHus obOy4aeTcs B pexume nepsoro Macrep
Krioua W/vnu SNEKTPOHHOIO KMioya Ui AOMONHUTENBHOTO MacTep Kroya ANs No kpaiiHe

Mepe OAHOW NINYUHKN ANEKTPOMEXaHUYECKOro 3aMKOBOIo yCTpOﬁCTBa.
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