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1.00mue ceeneHus

CucreMa TUCTaHIIMOHHOTO YIpaBieHHs ¢ nuHaMudeckuM kKoqoMm KeeLoq® - MSRF-3K - mpennaznauena
JUTsE OECIIPOBOIHOTO YIIPABJICHUS Ha PACCTOSHUH pa3IMYHbIMU yCTpoiicTBamu. CHcTeMa TUCTaHIIMOHHOIO
ynpasnenus ( ganee - C/Y) cocToMT M3 OCHOBHOI'O OJiOKa W OJHOTO WM HECKOJIBKUX OPEIIOKOB C
KHOIKaMu yrpapiieHus. [Ipy HakaTui Ha KHOIKY Opelioka Iepefacrcs paJdoKOMaHAa YIpaBJICHHS U
cpabaThIBa€T OJUH M3 TPEX KaHAJIOB OCHOBHOI'O OJI0Ka, 3aMbIKask HOPMAJIbHO Pa30MKHYTBIH BBIXOIHOM
TPaH3UCTOPHBIN KJIFOY KaHaja Ha o0Iu i MpOBOJI (-12B).
Kmtou kanama MokeT OBbITh  3alporpaMMHpOBaH Ha  JIF000M M3  YETBIPEX  PEKUMOB:
-TIOTEHITUANBHBIN pexuM. Kirod 3aMKHYT B TE€UCHHHM BCET'O BPEMEHH Iepeladd KOMaHIbI, HO HE MCHEE

0,4cex. ITo OKOHYAHHH nepeaadn KITIOY pa3MbIKaercs
-UMITyJbCHBIA pexuM. [locne mepenaym KOMaHJIBI KIFOY 3aMbikaeTcs Ha Bpems (,7cek, mocie 4ero
pa3MbIKaeTcs

-TpUrrepHelil pexxuM. Ilocne kaxx10il nepeaadyn KOMaHAbl KIFOY MEHSET CBOE COCTOSIHUE U OCTaeTcs B
3TOM COCTOSIHUH 10 crenyroneit KOMaH/IbI.
-6e3 peakiuu.
[Ipouiemypa mporpaMMUpOBaHHS PEKUMOB KaHAJIOB ONMHCaHa B paszgene 4.2 M BBIIOTHSACTCS TOJBKO
YETBIPEXKHOMIOUYHBIM OpenoKoMm.

OnuH OCHOBHOH OJOK MOXXET BOCIPHHHMATH KOJBI YIIPABJICHHS OT BOCBMH Pa3iUYHBIX OpPEIOKOB C
nuHaMudeckuM kogoMm KeeLoq®, i KaKaoro U3 KOTOPBIX JIOJDKHA OBITh BBIIONHEHA MPOIeIypa BBOIA

(paznen 4.1.1).
OpuH Openok ¢ nuHaMudeckuM kojaoM KeeLoq® MokeT ympamisiTh JHOOBIM KOJIMYECTBOM OCHOBHBIX
0JIOKOB, JUTSE KOTOPBIX BBITIOJTHEHA nporeaypa BBOJIA.

JlaJIbHOCTh yIIpaBJICHUS CTAHIAPTHBIM OPEIOKOM IMPH OJaroNpPHUSATHBIX YCIOBHSIX COCTABISET IIPUMEPHO
40Mm.

BHUMAHMUE!: nasi gocTH:KeHMs] YBEpPeHHOHl JajJbLHOCTH ynpaBjeHusi 0Oojiee 40Mm cienyer
HCIO0JIb30BATh CHENHAJbHBbIE OPEJOKH C TeJeCKONMUYECKOW AHTEHHOW, KOTOpble MOKHO
npuodpecTu y (pupMbI-npon3BOANTEJISI

OnHUM U3 BapHaHTOB MPUMEHEHUS CHCTEMBI SIBIISICTCSI UCIIONIb30BaHKE 4-X KHOMOYHOTO Openoka MS st
OJHOBPEMEHHOI'O0  HE3aBHUCHMOIO  YIpPaBJIEHHS  HECKONbKMMHM  yCTPONCTBAMH  HaIlpHMep,

aBrocurHanuzanueii MS-320DP u Gnokamu MSRF-3K,k KOTOpBIM TOAKIIOYEHBI MPHBOJ T'apaskKHBIX
BOPOT, BKJIIOYEHHE OCBELICHHS, 000TPEB TEIUIHII U Jp.

2. TexHUYeCKuEe XapaKTEPUCTUKH

e HanpsbkeHue nmuTaHusi OCHOBHOTO 0JIOKa IOCTOSIHHO, B, . 9..15



CReTOoanon

Knonxa 3 L)

T o
Kronxa | ﬂ
—_— e B reuenue ognoro yaca, B, ne 6omee 18
Kromea 3 ﬂ e KparkoBpemenno (10 1 muH.), B, He 6onee 24
—_— — e Hamnpsoxenue MMUTAHUS paanoopernoka, B, 12
Khonxa 4 ﬂ S (onemenT A23, B OTAENBHBIX MOAU(DUKAIUAX OPEIOKOB - lIeMeHT A27)
—_— e HampsokeHne TWTaHMSA HArpy3oK BBIXOJOB OCHOBHOTO Oiloka, B, He
ﬁ — ooiee 25
— o Jlunammyeckuii kox .. KeeLoq®
— e Tok morpebaeHuss OCHOBHOrO O10Ka, MA, He Ooee..20
e Tok mokost paanoOpenoka, MkA, He Oosee .1
e  MomHoCTh U3My4eHus paanodpenoka, MBT, He Oonee ..5
<§7 e Yacrora HecyIei paanooOpernoka, MIw, ..433,92+0,2%
(pemenne I'KPY Ne3308-OP ot 26.04.99)
Fuc.1. YerslpexkHONMOMHEBL Openok e Panuyc geiicTBus Gpenoka, M, B npeaenax ..1.-.40

e MakcumanbHBIIl KOMMYTHPYEMBIH TOK 1, 2, 3-ro kanana, A, He 6onee 0,6
MakcuManbHbI CyMMapHBIH KOMMYTHPYEMBII TOK 110 BceM KaHanam, A, He oonee 1,1
BbIxo/iHOE OCTaTOYHOE HANPSHKEHNE 3aMKHYTOTO KaHana, B, He Gonee 2
Tok yTeuku pa3oMKHYTOI'0 KaHajia, MKA, He Ooee..200
TemneparypHblii Jarna3os
OCHOBHOI'O 0J10Ka, 0C..-40...+65
paauoopenoka,C +1...+40

3. CoctaB
1. OCHOBHOM OJIOK ..........cvveneenn. 1 mr.
2. YeThIpexXKHOMOYHBIN Opemok™ ....... 1 .
3. PyKoOBOACTBO IO 3KCIUTyaTallUH .....1 IIT.
4. VYTaKoBOYHBIMA MAKET ............... 1 .

Ipumeuanue: Yemvipexxnonounwiii Openox ¢ ounamuyeckum rodom KeeLog® ucnonvzyemcs npu
NOJHOM NPOZPAMMUPOBAHUYU cucmembl. [lonyckaemcs nocmaska cucmem no CHeYuaibHOMY 3aKd3y C
Opyaum KOIUYeCmaom Openoxos.

4.YupagiieHue yCTpoOmMCTBOM

Jyis yrnpaBiieHHs] YCTPOMCTBOM HCHOJB3YeTCs paanoOpenok (majgee mpocrto Openok) - cM. puc.l.
Kuonku 1,2,3 Openoka ymopaBisiOT KaHajlaM{, KHOMKAa 4 CHelMalibHas, M MCIOJIb3YyeTCs IpHU
MPOrpaMMHUPOBAaHUK PESKUMOB paboThl kaHaaoB.MSRF 3K moxer paboraTh B OJHOM U3 JBYX PEKHUMOB
paboyeM WM IPOrpaMMHUPOBaHHUSL.

4.1. Pexum NPOrpaMMHUpPOBAHUA

JUis BKJIIOYCHHUS pEeXKUMa MPOrpaMMHUPOBAHUS HEOOXOAMMO OTKJIFOYUTH MHUTAHHE OJ0Ka W HArpys3ok,
OJTHOBPEMEHHO Ha)KaTh Ha KHONKH | W 2 YETBIPEXKHOIOYHOrO Opejioka, a 3aTeM IOJaTh IHUTAHHE.
[Ipu BXxOme B peXUM MPOrPaMMHUPOBAHUS WHIUKATOPHBIN CBETOMMOA BCIBIXHET Ha 2 CEK., 3aTeM
BCIIBIILIKA CBETOIMOMA OYyAyT MHAMIIMPOBATH COCTOSHHUE CHCTEMBI (CM. TAaOJIMIy HpPOrpaMMHPOBAHMS).
HavayibHoe cocTostHEE 0JI0Ka TOC/IE BXO/Ia B PSKUM MTPOrpaMMHUPOBAHUS PSKHM BBOJIa HOBBIX OPEIOKOB,
1-s1 styelika maMsITH

CBCTO}Z[I/IO}Z[HEIS[ HWHIAWKAIUA B pSKUME MMpOrpaMMHpPOBaHNs U HASHAYCHUC KHOIIOK 6pej101<a IIPpUBCACHLI B
TaduIe MPOrpaMMHUPOBAHUSL.
B nmamste ycTpolicTBa MOXKHO 3amucaTh Jt000i Openok cepun MS ¢ muHamudeckum kogom KeeLog® .
Crupanue Kolia TOTEPSIHHOTO OpenoKa MPOW3BOAWTCS 3aIKChIBAHUEM B €ro sS4YeiiKy HOBOTO Operoka
BI)IXO}:[ U3 M[OporpaMMHpOBaHUA OCYHICCTBIIACTCA  BBIKIIIOYCHUCM IIHTaHUA. ITocme BbIXOJa U3
MPOrpaMMHUPOBaHUs B pab0oUeM PEeKUME CBETOINOIHBIN MHINKATOP MOYKET KPATKOBPEMEHHO MHUTaTh IPH
MpUEMEe OCHOBHBIM OJIOKOM CBOET0 (4y>KOr0) CUTHAJIA.



TABJIULA ITPOI'PAMMUPOBAHUA MSRF-3K

Ne syerku nnum BBO[ BEPEJNTIOKA
PEXUMbI Ne kaHnana unm
nepeknoYyaTcs nepemmq?eTca PEXXAM PABOTbI
KHonko# 4 Gpenoka ANVHHbIE KOpoTKMe kHOMKoM 2 KAHATA
6penoka no Haxatb kHonKy 1
Kpyry unu 3 6penoka
. |
MokasbiBatoT
1 Ne auenkn 1
1 1 2
1 2 3
1 3 4 Ceetoawvop
BBoga HoBbIx OpenokoB 1 4 5 BCMbIXHET Ha 2 C
1 5 6 npv BBOAe bGpenoka
1 6 7
1 7 8
8

[NokasbiBaloT .
Ne KaHana u 1- noTeHuunanbHbIN
2 Nepexima 2 - umnynece 0,8¢
2 - 1+1 Kanan 1 3 - TpUrrepHbIn
2 142 4 - kaHan He
2 143 3anporpaMmupoBaH,
1+4 peakumm HeT

1- noTeHuunanbHbIN

2 2+1 2 - umnynec 0,8¢
ﬂporpaMMl/lpOBaHl/le KaHalioB 2 2+2 3- Tpmrrepr"Z
Kanan 2
2 2+3 4 - kaHan He
2 2+4 3anporpaMM1poBaH,

peakunm HeT

1- noTeHuunanbHbIN

2 3+1 2 - umnynec 0,8¢

2 3+2 3 - TpUITepHbIN

2 3+3 Kanan 3 4 - kaHan He

2 3+4 3anporpaMM1poBaH,

peakunm HeT

4.2. PaGouuii pexKuM

Eciu npu mojade muTaHus B CUCTEMY B TedueHHe | cek. He Oyaer oOHapyxeH B 3¢upe Openok ¢
HaXXaThIMH OJIHOBpEMEHHO | M 2 KHOMKaMH, TO CUCTEMa TepeiieT B pabounii pekuM, U3 KOTOPOTrO He
MOXeET nepeiTn B peKUM MPOrpaMMHUPOBAHUS 0e3 BBIKITIOUCHUS MTUTAHMUS.
B pabouem pexxuMe KaXkIbpIM KaHaJIOM YIIPaBJIseT COOTBETCTBYIOIIAS KHOIKA Operoka.
Jlnst yeThIpexKHOIOUHOro Opesoka (puc.l):

e KHomnka 3 nepBbiM KaHasioM. (OeNbIii POBO/)

e Kwuomka 1 BTOpEIM KaHAJIOM. (CHHUN ITPOBOJ)

e Kuomka 2 TperbuM KaHaaoM. (KETITBIA MPOBO)

Jlst IByXKHOIMOYHOI O OperioKa:

e Kwuomka 1 BTOpsIM KaHAJIOM. (CHHUU ITPOBO)
e Kuomka 2 - TpeTbUM KaHAJIOM. (3KEITHIH ITPOBOJ)

JIJis1 OIHOKHOTIOYHOTO OperoKa:

e KHomnka 1 nepBbiM kaHamoM. (OBl POBO)



— 3 - AHTEHHAL

1;.H
h i
A y I[Ipu mnokynke Openoka MS-KeeLoq®, BHEIHWA BHA KOTOPOTrO
: OTJIMYaeTcsl OT TMPHUBEACHHOr0 Ha puc.l, MpoBepbTe HAJHYUE y HETro
CONPOBOAUTENFHON OMPKH C yKa3aHUEM Ha Heil HOMEPOB KHOIIOK
BHUMAHMUE: IlepenporpaMMHupoBaHue Pe:KUMOB padoThl KAHAJIOB
65 42 BO3MOKHO TOJILKO NPH NOMOIIH 4-X KHOIIOYHOT0 OpesioKa
| 48 >
5. IloakimroyeHue CUCTEMBI
OcHOBHOI OJIOK cieqyeT yCTaHaBIMBATH B MECTax, 3aIIWIICHHBIX OT
Y J/ MOMalaHus BJIATH, TPSA3M M BAAJIH OT MCTOYHHKOB CHJIBHOTO HarpeBa U
[ AJIEKTPOMArHUTHBIX TIoMeX. JKenmaTenbHO M30eraTh MPSMOTO IMOMaJIaHHs
_ Ha KOpITyC Omoka COJIHEYHBIX JIy4den.
1 A Beixoansie kanainel MSRF3K criocoOHBI yripaBisiTs pa3inuyHbBIMA THIIAMH
< "1 . . Harpy3ok, B TOM 4YHWCI€ WHIYKTUBHBIMH (pene). YcTaHOBKa
T 10 JOTTOTHUTENFHBIX JTHOJOB JUIS 3alUTHl OT BCIJIECKOB HANpPSDKEHHUS HE
O 16 Tpebyercsa. Harpysky ciaeayeT MOAKIIOYATh MEXIy «miocom» Un u
' Y : 4 OJTHUM u3 BBIXO/IHBIX MIPOBO/IOB.
{ Caeronmen PexoMenmyercss muTaHHe OCHOBHOTO OJIOKA W HArpy3KH OT OJHOTO
Ayt npononos WCTOYHMKA HampskeHus. [lomyckaercs MUTaHHE OT Pa3sHBIX MCTOYHUKOB
‘R E}'E;:ﬁ:,'iﬁ T[;;::;,ﬁ MUTaHUsI TPH  YCIOBHHM, 4YTO HANpsKEHWE NUTaHHWA HArpy3oK He
’ Besmii kaRan 1 [IPEBBIIIACT HANIPSDKCHUE MUTAHUS OCHOBHOI'O Oiioka Oostee, uem Ha 0,5B.
;;:{[I.[:n f:f:;‘;'[i Hnsi u3menenuss pexxuma paboret MSRF-3K ¢ momkimroueHHbIME
HArpy3KamMyd HEOOXOJMMO OTKJIIOYaTh IMUTAHHUE HE TOIBKO OCHOBHOTO
Fie 2, TaGaprmHED wepTess oCHOBHOTO GIoKa OJsioka (KpacHBIH ITPOBOJ), HO U MUTAHHME HATPY30K, TAK KaK CYIIECTBYET

BapHaHT 3amuThiBaHUs Oyioka 1o uernu: +U Harpy3ka BBIXOA OJlOKa
BHYTPEHHHI 3allUTHBIA JHOA BXOA crabuim3aropa +5B. JlanbHOCTh AEHCTBHS pamuoOpenoka MOXKET
YMEHBIIATHCS MPU HATMYUU PAIUONIOMEX, YTO HE ABJIAETCs Mpu3HakoM HencnpaBHoctn MSRF-3K.

BHUMAHMUE! Ilepen noak/joyeHueM BX0Ja BHelNIHero YycrTpoiictBa k Bbixogy MSRF-3K
y0enuTechb, 4YTO TOK, MPOTEKAIIMIA 4Yepe3 BXO/] BHENIHEro YCTPOWHCTBA NMPHU 3aMbIKAHMU €ro Ha
«MHUHYC» MCTOYHHMKA THUTAHHWS, He MpeBbIIIAECT MpeaeJbHO [IONYCTUMbBIX 3HAYEHUN JJd
BbIOPAHHOT 0 Bamu KaHaJa MSRF-3K.

BHUMAHMUE! He nonyckaercsi u3MeHeHHe B3aMMHOI0 PACIOJIOMKEHHSI 3J1eMEHTOB PaaHOKaHAJIA
OCHOBHOI0 0JI0KAa 3TO MOKET MPUBECTH K M3MEHEHHI0 YACTOTHI €r0 HACTPOWKH M yMeHbIIEeHHIO
JAJBHOCTH JelicTBHA OpeJioka.

Jnst 3amMeHbl OaTapeiiku B Opelioke OTKPYTHTE KpeIsiluii BUHT, BCTABETE HOBYIO Oarapeiky, coOoast
HOJISIPHOCTh

BHUMAHMUE! Bbpejok 3amuuieH OT CJIY4YailHOro MOJIFOBPEMEHHOI0 HAKaTHsA Ha JII00YyI0 U3
KHONOK. MakcumanbHoe BpeMsi HaxaThs 30 cek., 3aTeM OpeJIOK IepecTaeT IepeJaBaTh CHTHAJL.
ITocne Toro, Kak KHONKA 0TKaTa, OPeJIOK CHOBA I'OTOB K padoTe.

B 3aBucuMOCTH OT >KenaHUs BJIaaciiblla B KOMIIJICKT CUCTEMBI MOXXET BXOAUTH OT 1 a0 8-mu 6pen01<013
(o mpeABapUTENEHOMY 3aKa3y).

JaabHoCcTh ylpaBJIeHHUs
21.]'[51 JOCTHXKCHHUA MaKCHMAaJIbHOU OaJIbHOCTHU YIIPAaBJICHUA y‘-IHTI;IBafITe cJIeayronme Ba)KHbIC MOMEHTBI:

e aHTEHHa OCHOBHOT'O OJIOKa JIOJDKHA OBITH paclipaBlieHa U HAaXOAWUTHCS BAAIH OT METALTHYECKHX
MOBEPXHOCTEN



e y/UIMHEHHE aHTEHHBI C IENBI0 BBIBOJA €€ 3a TpEeenbl IMOMENIEHHS BO3MOXKHO TOJIBKO C
WCTIOJIb30BaHMEM Ka0emsl CHIDKEHHS WM DKPAaHHMPOBAHHOTO TPOBOAA, O 4YeM HEO00XOIUMO
MPOKOHCYJIBTUPOBATHCS CO CIEIHATNCTAME (DUPMBI-U3rOTOBUTEIIS

e UeM BHIIIIE PACIIONIOKEH OJIOK M €ro MpHeMHasi aHTEHHA, TeM, KaK MPaBuiio, OOJbIle JaIbHOCTh
yIpaBJIeHUs]

e HanMyhe BOKPYI aHTEHHBl OJKPaHHPYIOIIUX TIOBEpXHOCTEH (3Kene300eTOHHBIE CTEHHI,
MeTaJJIM4eCKUe CTEHKH rapaka U T.Jl.) YMEHbIIAeT 1albHOCTh

e pa0oTarolipe B HEMOCPEACTBEHHOW OJM30CTH OT OJOKa HCTOYHMKH PpaJHOCHTHAJIOB
(pammorenedoHbl, TepeaTIMKA W JpYyrHe), B TOM YHCIE M Ha JPYrdX Yacrorax, MOTYT
YMCHBUINTEL 1aJIbHOCTDH

e B CIydYae HCIOJb30BaHUs OJHOBPEMEHHO HecKoIbkix 0J0koB MSRF mx cnemyer pacnonarath Ha
paccTossHUM He MeHee 3-X MeTpoB ApYr OT Apyra

JeiicTBus npu yrepe OpeJioka
B cnydae yrepu mocienanero Openoka Bel Moxkere mproOpecTd HOBBIA 2-X, 3-X WJIM 4-X KHOIOYHBIN
Operok ¥ CaMOCTOSITENILHO 3amucath ero Koi B mamsaTh ycrpoiictBa (cMm. pasgen CHUCTEMA
[MPOI'PAMMMPOBAHMNSI). 3anucath Ko HOBOro OpenoKa Caeayer B Ty sSUelKy, Tae ObLT 3aIucaH Ko
YTepSHHOrO Openoka Uit TMPEeNOTBpAIlleHHsT ero  HWCIOJNb30BaHHUS  MOCTOPOHHUMH  JTUIIAMH.
XKenarenbHo mpuoOpereHHe XOTsI OBl OMHOTO 4-X KHOMOYHOTO Openoka, TOCKOJbKY JIHIIb C €ro
MOMOIIHIO MOKHO TIEpEpOrpaMMHUPOBATH PEKUMBI PAOOTHI KAHAJIOB.

6. "'apanTuiinpie 00s3aTeIbCTBA

Cpok rapaHTHHHBIX 00s3aTeIbCTB —3 ToAa. B TedueHume 5TOro cpoka HU3rOTOBUTENb O0s3yeTcs
MIPOM3BOANUTH IO CBOEMY YCMOTPEHHIO PEMOHT, 3aMEHY WJIM HajaJKy BBIIIECIIIEr0 U3 CTPOsS yCTPOHCTBA
OecruiaTHO. BMecte ¢ Tem, rapaHTHHHBIE 00s3aTENbCTBA BBITIONHSIOTCS TMPH COOJIOJCHUH ITPABHI

YCTaHOBKHU u JKCIUTyaTaluH.
lapanTuiiaeiii cpok xpaHeHust — 5 yer. CpoK TapaHTHHHOTO OOCIY)KHUBaHHS HCUHCISETCS CO JHS
MOKYIIKA W YCTaHOBKHU, OTMEUYEHHOr' 0 B MacIopTe.

IIpyn HanMUMKM MEXaHWYECKUX IOBPEXKACHHM WIM JIPYIMX NPU3HAKOB HENPABUIIBHOM AKCILIyaTallUH, a
TaKke B Cllydae  3aKOHYMBIICHCS ~ TapaHTUH  TPOU3BOAMTCS  IJIATHOE  OOCITY)KHBaHUE.
BecrinmaTHOMYy rapaHTHIHOMY PEMOHTY HE TIOAJISKAT 3JIEMEHTHI MUTAHUs OpeoKa, a TaKkKe DJIEMEHTHI
JOIIOJIHUTECIIBHOI'O 060pyZ[OBaHI/15[ aBTOMO6I/IJ'I5[, HE BXoadAmue B KOMIIJICKT CUI'HaJIN3alluu.
[lo BompocaM cepBHCHOI'O OOCTYXMBAaHHS CHUTHAJIHM3allMd HEOOXOJMMO oOpamarbcs 10 MECTy ee
MMOKYIIKM MJIM YCTAaHOBKH, a C€CJIM 3TO HEBO3MOXHO, TO Ha ITYHKT FapaHTHﬁHOFO OGCHy)KI/IBaHI/ISI
NpeanpuATHA-U3roToBUTCIIA.



