202190988 Al

(19)

EBpa3unckoe @) 202190988 13 A1l

naTeHTHoOe
Be4OMCTBO

(120 OMUCAHUE U30BPETEHUA K EBPABUMCKOM 3ASIBKE

(43) Aara ny6nukauum sasiskm (51) Int. Cl. GO08B 1/08 (2006.01)
2022.02.28 GOS8B 25/08 (2006.01)

GO08B 25/10 (2006.01)

(22) QOara noaun 3asBKK GO8B 25/14 (2006.01)
2021.05.07

(54) CIIOCOb MU YCTPOMCTBO MNEPEJAUN CUTHAJIA OT ITPOBOJHBIX OXPAHHBIX
JATUHUKOB U/NJIHA ITOKAPHBIX I/I3BEH_[ATEJ1EI71

(31) a202005094 (74) nNpeacrasutens:

(32) 2020.08.05 JloBuog C.B., Buiecos A.C., FaBpukos

(33) UA K.B., KonirreBa T.B., JleBuyk JI.B.,

(71)(72) 3aseutens u nsobperarens:

Crykanosa B.B., fAcunckuii C.5. (RU)
KOHOTOIICKH AJTEKCAH/IP

BJIAIMMHUPOBHNY (AE);

KAPHAYX KOHCTAHTUH

KOHCTAHTUHOBWY; BEJISIBCKHAM

HUKUTA BOPUCOBHY (UA)

(57)

WzobpeTenne OTHOCHUTCSI K CHCTEMaM TPEBOKHOM CHTHAJIHM3AILMH, C WCIIOJIb30BaHWEM IIPOBOAHBIX H
OecnpoBOHBIX cHCTeM nepenadu. [IpeanokeH cnoco0 mepepayd CUTHala OT MPOBOIHBIX OXPaHHBIX
JATYMKOB /WM TOKAPHBIX M3BeIlaresiell, KOTOPBIA BKIIOYaeT NPOBOJHOE IOICOSIMHEHHE OXPAaHHOIO
JlaTduKa W/WIM TIOKapHOTO HM3BElarelisi KO BXOAY M3 COBOKYIMHOCTH BXOJIOB YCTPOWCTBA Iepeiadd
CHTHAJIa, KOTOPOE COMIEPXKUT aHAJIoro-nudgpoBoil npeoOpa3oBaTenb, COCAUHEHHBIH ¢ KOHTPOIUIEPOM H
0ok nuTaHus. Kakaplii U3 COBOKYHNHOCTH BXOJOB YCTPOMCTBAa Iepefadyd CHI'HAJIa acCOLMUPYIOT C
BXOIHOW 30HOH M3 COBOKYIHOCTH BXOJHBIX 30H. MH(pOpMannio o BXOAHBIX 30HAX M aCCOIMMPOBAHHBIX
C HUMHM BXOJax YyCTpOiCTBa Tepelayd CUTHaja COXPaHSIOT B 3allOMHUHAIONIEM YCTPOMCTBE,
COEIMHEHHOM C KOHTpoJuIepoM. OCyIIeCTBISIOT IIEPUOIMYECKOe MOTyYeHHE KOHTPOJUIEPOM IIapaMeTpoB
COIPOTHUBJICHHUS MTPOBOIHOTO IMOACOCAMHEHUS Ul KaXKTOW BXOAHOW 30HBI M CPaBHEHHE IOJyYECHHBIX
napaMeTpoB CONPOTUBJICHUS ITPOBOJAHOIO MMOACOCAUHCHUA BXOHHOﬁ 30HBI C IPECABAPUTECIIBHO 3aJaHHBIMU
rapaMeTpaMH COIPOTHBIICHUS JTOW BXOMHOH 30HBI, COXPAHEHHBIMH B YKa3aHHOM 3allOMHHAOIIEM
ycrpoiictBe. HazHawatoT craryc Juist KaxJ0H BXOAHOW 30HBI B 3aBUCHMOCTH OT PE3yJIbTaTOB CPAaBHEHUS
MOJIYYCHHBIX MTapaMETPOB COMMPOTUBIICHUS C ITPCABAPUTCIIBHO 3a/IaHHBIMU ITapaMETpaMu COIPOTHUBIICHU,
BKJTIOUAs cTaryc "TpeBora’ Ui BXOAHOM 30HBI, HapaMeTPBl COIPOTHUBICHHUS ITPOBOIHOTO MOACOSTNHEHNUS
KOTOPOH OTIMYAIOTCS OT TPEIBAPUTENFHO 33/IaHHBIX I1apaMETPOB CONPOTHBICHUS. DPOpMHUPYIOT
KOHTPOJJIEPOM TMaKeThl JaHHBIX, KOTOpPbIE BKJIIOYAIOT HMH(GOPMAIMIO O CTaryce KaKAOH BXOTHOM
30HBI, JJI1 KOTOPOH BBIIOJIHEHO IPOBOJHOE IOACOSIMHCHUE OXPAHHBIX HATYMKOB /WM IOXKAPHBIX
M3BeIarenei, a Taxke MHPOpPMaNHUIo O cTaryce paboThl yCTpOWCTBa nepenayn curuaiga. OTIIpaBisioT
c(hOpMHUPOBAHHBIN MAKET NaHHBIX YePe3 PaIHUOMOIY/b, COCIUHCHHBIN ¢ KOHTPOICPOM, K IICHTPAIbHOU
CTaHIINH, BHIIIOHEHHOHN 110 MEHBIIEH Mepe IS ONOBEIICHUS O MONMy4eHuH craryca "tpeBora". Taxoke
MIPEATIOKEHO YCTPOMCTBO MEepeAad CUTrHasa JUIsl BBHITTOJTHEHHUSI OTIMCAHHOTO CIOCc0o0a.
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MIIK: GO08B 25/08, GO8B 25/10

Cnoco0 u ycTpoiicTBO nepeaayy CUrHAJIA 0T MPOBOJAHBIX OXPAHHBIX

AATYMKOB HW/HUJIH MOKaAPHBIX H3BeNaTeseii

0O01aCTh TEXHUKA

HN300peTeHne NPUHAUICKUT K CHCTEMAM TPEBOXKHOM CUTHAIM3ALMM, A
MMEHHO K CUCTE€MaM Il MOJAayd CUTHAJIA TPEBOTH, B KOTOPBIX CUTHANI O MECTE
BO3HUKHOBEHUA YCJIOBUM TPEBOTM TMEPEAACTCA HA LEHTPAIBHYKO CTaHIMIO,
HarpuMep, TOXApHbIE WM  TMOJUIEeHCKkHe  TenerpadHble  CHCTEMBI, ¢

HCIIOJIb30BAHUCM IIPOBOJHBIX H 6eCHpOBOI[HI>IX CHUCTCM IICPCAaqHn.

YDpOBEHb TEXHUKH

H3BecTHBI OECpOBOAHBIE CHUCTEMBI TPEBOXKHON CUTHAIM3ALNUHM, KOTOPHIC
COAEPXAT OXPAHHBIE JATYWKKW W TMOKAPHBIC W3BEIIATENIA, YCTAHOBJICHBI HAa
OXpaHAEMOM O00BEKTE (NIOMEIIEHUE, 3JaHNEe, TEPPUTOPUA U T.1.) U LIEHTPAIbHYIO
CTaHIUIO. MexXay OXpaHHBIMH JTAaTYAKAMU W MOKAPHBIMU W3BEIIATEIISIMA C OJTHOU
CTOPOHBI M UEHTPAJIbHOM CTAaHUMEH C JAPYrOW CTOPOHBI  OCYILIECTBIAIOT
O6ecripoBOAHONW OOMEH MaHHBIMH Yepe3 3amu(pOBAHHBIA PaTHOTPOTOKON. J[ys
3TOr0 KaXKJplil M3 OXPAHHBIX JATYMKOB, MOXKAPHBIX W3BEIIATEIICH W LICHTPaIbHAs
CTaHIUA 00OPYAOBAHBI PATUOMOIYJIAMHA. JTH PATHOMOIYJIA CKOH(UTYPHPOBAHBI
JUIs IpUeMa W Mepeaaud PaJuoNakeToB C JAHHBIMH B pabouMx CjoTax OJAHOM
paarMovyacToThl WJIM HA HECKOJbKMX paauoyactotax. g oOMeHa JaHHBIMH
OCYILIECTBJISIIOT TEPUOJAYECKHI OMPOC OXPAHHBIX JATYMKOB W MOKAPHBIX
W3BEIIATENICH CO CTOPOHBI LEHTPAJIbHOM CTAaHUMHA Ha MOJYYEHHE MX CTaTyca
(MpoBepka NUHraMHU C NOPEABAPUTEILHO 3aJaHHOM 4YacToTo#). OTOT cTaryc
BKJTIOYAET JAHHBIE, MO KOTOPBIM OMPEACIIAIOT HEUCIIPABHOCTh OXPAHHBIX TAaTYUKOB
W ToKapHBIX m3Bemaresnei. lleaTpanpHas cranims (GOpMHUPYET MaKeT MAHHBIX,
KOTOPBIM BKJIFOYAET JAHHBIE CTAaTyCca OXPAHHBIX JATYMKOB M MOXKAPHBIX
W3BCIIATENICH W JaHHbIE CTaryca UCHTPAJIbHOM CTAaHUWMH, W TOCHLIAET

copMupoBaHHBIN TTAKET HA MYJIHT OXPAHBI WM YCTPOHCTBO TOJIH30BATEINS UEPeE3



M3BECTHBIE OECIPOBOIHBIE TIPOTOKOJIBI TIEPEIaun TaHHBIX, Takue Kak Ethernet, Wi-
Fi u gpyrue momoOHbie. Tak OCYIIECTBIAIOT KOHTPOJIL PabOTOCIOCOOHOCTH
OXpaHHBIX JATYMKOB M TMOKAPHBIX H3BEIIATENICH W OMOBEIICHUE OXPaHbl WU
MOJIB30BATENsl MPU MX cpabaThiBaHWKW WM HEHWCHpaBHOCTH. lIpuMep Takoi
cuctrembl omucan B US 10,492,068B1 ot 26.11.2019. Ilpm wucnonbp3oBaHUU
OTIMCAHHOW CHCTEMBbl TPEBOXKHOW CHTHAJM3allMM Ha OOBEKTaX, KOTOPHIE YiKe
COoZiepXKaT TMPOBOAHBIE OXPaHHbIC JAaTUYMKH WA TIOXKApHbIE M3BEIIATEIH
(ycTpoicTBa ¢ IPOBOAHBIM BBIXOA0M, Jajiee MO TEKCTY - MIPOBOJIHBIC YCTPONCTBA),
BO3HHKAET IMpobiieMa WX MOAKIIIOUEHHS K OSCIpPOBOAHON IIEHTPAIbHOM CTaHIIMH.
AHnanornuHasa mnpoOjieMa BO3HMKAET Ha 00BEKTaX, Iie OOMEH JaHHBIMH uepe3
paavoKaHan SBJIAECTCA OrPAaHWYCHHBIM WM OTCYTCTBYET. OTO MOXKET OBITh
00YCIIOBJICHO HaJMYHUEM PaJAMONOMEX, MOHHUKEHHOW PaAuONPOHUIIAEMOCTBIO CTEH
3aaHus W T.J. Takad mnpoOjeMa periaeTcs HCIOJb30BaHHEM OECIPOBOIHOTO
MOJYJIs, BXOJ KOTOPOTO TMOJKIIOUAIOT K MPOBOJAHOMY BBIXOAY OXPaHHBIX
JATYNKOB WJIM TIOXKAPHBIX M3BEIIATENIeH ¢ MOCHeayIoNuM OOMEHOM JaHHBIMU
MEXKIy MPOBOJHBIMH OXPAHHBIMH AAaTUYMKAMH HJIH ITOXKAPHBIMH H3BEHIATCIIIMH
yepe3 paauokaHan. Takue OecrnmpoBOAHBIE MOIYJIH BbIMyckaeT kommaHus AJAX

(https://ajax.systems/products/transmitter/). C  NOMOIIBIO  3TUX  MOJyJeH

MPEBPALIAIOT MPOBOJAHBIE OXPAHHBbIC JATUYMKKU WM TMOXKAPHBIE W3BEIIATENIM B
O€CPOBOJIHBIE YCTPOWCTBA W TOJIHOCTHID WHTETPUPYIOT UX B OECIPOBOAHYIO
CHUCTEMY TPEBOXXHOHM curHaym3anuu. [Ipu sToM pacmmpsioT (QyHKIHH Takux
JATYMKOB 32 CYET MEpe/lauyd TaKWX JIAHHBIX K LEHTPAJIbHOW CTaHIUU, KOTOPbHIC
HeJb3s1 ObLIO MOJIYUUTh OT MPOBOAHOTO ycTpoiicTBa. OAHAKO MPU NMPUMEHECHUH
OecnpoOBOJHBIX MOJAYJIEH BO3HMKAeT apyras npooOsiema. Hanpumep, Ha oOBekTe
pacnonoxkeHo 50 MOpPOBOJHBIX  OXPAHHBIX  JATUMKOB W/WIH  TMOKAPHBIX
u3Bewarese. [lnsg wx MOAKIIOYEHWA K ILEHTPaJbHOM CTaHImMu HykHO 50
OECIPOBOIHBIX MOJYJICH. DTO CYIIECTBEHHO YCIOXKHSAET CUCTEMY U €€ MOHTaX U
oOciyxuBanue. TpyaHo onpeAenuTh NPUUUHY OTCYTCTBUA  CUTHaja -
MOBPEKJCHUE OXPAaHHOTO JaTyvka (MOXApHOTO  HW3BEHIATEeNs) WIM  MX

oecripoBoiHOrO MoOAys. Takke BO3HHKaeT mnpoOjeMa MNUTaHUA OOJBIIOro
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KOJIMUECTBA Pa3fIMUHBIX YCTPOMCTB. B mpomecce padoThl Takoh cuctemsl 50
OeCIPOBOIHBIX MOJYJICH «3acOpPSIOT» Paano3pHp MHOTOUYHCICHHBIMH TaKeTaMH
JAHHBIX K IICHTPAJIbHOM cTaHIH. Ha HEKOTOPHIX 00BEKTaX MOXET CYIIECTBOBATH
OrpaHMYCHHE BO BPEMEHH Ha MPUCYTCTBHE yCTpoMcTBa B pamnosrdupe. [losromy
TpPaHCIANHSA OONBIIOr0 KOJMYECTBA «MEJIKHMX» TAKETOB JAHHBIX, IMEPHOIUUYCCKH

IOCBIJIIACMBIX K I.[GHTpEU'IBHOﬁ CTaHIWH, HCAOITY CTUMA.

3amaua n300peTeHusd

CornacHo H300peTEHHIO, TPEAJIOKEH CIoco0 W YCTPOMCTBO mMepeaayun
CUTHAJa OT MPOBOJHBIX OXPAHHBIX AATUUKOB W/WUIM TOKAPHBIX H3BEILIATEICH,
KOTOPbI€ TMO3BOJISIIOT YCTPAHWUTh MOCTABJICHHBIE BBIIIEC TPOOJIEMbI, 2 HUMEHHO
YOPOCTUTh MHTETPALIMAIO Y>KE CYIIECTBYIOIMNUX HA O0BEKTE MPOBOJHBIX OXPAHHBIX
JATYMKOB W/WJIM MOKAPHBIX U3BEIIATeeH B OSCIPOBOJHYIO CUCTEMY TPEBOKHOM
curHanu3aiuu. Kak BapuaHT, NpeasioxKEHHbIN cnocod U YCTPONCTBO MPUTOJHbBI U
JUIsl TIOCTPOSHUSI HOBOM CHCTEMBI TPEBOKHOW CHUTHAJIM3AIMU HA 00BEKTE, KOTOpasd
JOJI>KHA OBITh 000PYIOBaHA KaK O0ECMPOBOAHBIMU, TAK U TPOBOJAHBIMU OXPAHHBIMH
JaTYNKaMU U TOXXKApHBIMU M3BelaTeasaMu. [Ipu 3Tom 3asaBlicHHOE M300pEeTEHUE
MO3BOJIAET O0ECTeYnTh (PYHKIIMOHAT TPOBOAHBIX OXPAHHBIX JAaTYMKOB /WA
MOXAPHBIX  W3BEWIATEIEH,  aQHAJOTWYHBIA  OECHPOBOJHBIM  YCTPOMCTBAM

HUACHTHYHOI'O HeﬁCTBHH.

PackpriTie n300peTeHns

[TocraBneHHada 3agaya peliaeTcs TeM, 4TO MPEJUIOKEH crnocol mnepeaadu
CHUTHaJla OT MPOBOJAHBIX OXPAHHBIX AATUYMKOB H/WJIA TIOXKAPHBIX H3BEIIATENICH,
KOTOPBIH BKJIIOYAET TMPOBOJHOE TOACOSAMHEHHE OXPAHHOIO JAaTyuKa W/HUIH
MOKAPHOTO HM3BELIATENII KO BXOAY YCTPOWCTBA IMEPENauYd CHUTHala, KOTOPOe
COJICPXKHUT aHAJIOTO-MM(POBOM TIpeoOpa3oBaTeNh, COSAMHCHHBIH C KOHTPOJIIIEPOM
1 OJIOK MUTaHM, IPUUYEM KaXKABIM U3 COBOKYITHOCTH BXOJIOB YCTPOHMCTBA Mepeaaun
CUTHAJIAa aCCOUMUPYIOT C BXOJHOM 30HOM W3 COBOKYITHOCTH BXOJHBIX 30H,

I/IHCI)OpMaI_[I/IIO O BXOAHBIX 30HAX W aCCOIMHUPOBAHHBIX ¢ HUMH BXOJaX YCTpOﬁCTBa



MepelauM CUTHAJa COXPAHSIOT B 3allOMUHAKONIEM YCTPOWCTBE, COCIUHEHHOM C
KOHTPOJUIEPOM, OCYIIECTBJISIFOT: MEPUOAUUYECKOE TIOJIyYCHHUE KOHTPOJUIEPOM
MapamMeTpoOB COMPOTUBJIICHUA MPOBOJHOTO MOJACOCAUHEHUA I KAXKJIOW BXOJHOM
30HBI, CPAaBHCHUE TMOJYYEHHBIX IMAPAMETPOB COMPOTUBJICHUS IPOBOJHOTO
MOACOCAUHEHNUS BXOJAHOW 30HBI C MPEABAPUTEIIBHO 3aJJAHHBIMHU MapaMeTpaMu
COMPOTHUBJICHUS  STOM  BXOJHOM  30HBI, COXPAaHCHHBIMA B  YKAa3aHHOM
3allOMHUHAIONIIEM YCTPOUCTBE, M HA3HAYCHUE CTATYCA I KaKA0M BXOJHOW 30HBI B
3aBUCUMOCTH  OT  PE3yJbTAaTOB  CPABHCHUS  TMOJIYYEHHBIX  [MApaMeTPOB
COMPOTHUBJICHUSA € MPEABAPUTEIIBHO 33aJaHHBIMU TMapaMeTpaMu COMPOTHUBIICHUS,
BKJIFOYAA CTATyC «TPEBOra» HJsi BXOAHOW 30HBI, MAPaAMETPHI COMPOTHUBJIICHUS
MPOBOJAHOTO MOJACOCTUHECHUA KOTOPOU OTIIMYAKOTCS OT TPEABAPUTEIIBHO 3aJJAaHHBIX
IapaMeTpOB CONPOTHBICHUA, (hOopMUpPOBaHHE WHQPOPMAIIMH O CTaTyCce KaXKIOM
BXOJHOW 30HBI, JUII KOTOPOM BBINOJIHEHO TPOBOJHOE MOACOCAUHECHUE,
dbopMupoBaHHE  KOHTPOJUICPOM  IaKeTa  JAHHBIX, KOTOPbIE  BKIIIOYAIOT
HHGPOPMAITHIO O CTaTyce KakKJAOW BXOAHOHW 30HBI, MJII KOTOPO# BBIIOJHEHO
MPOBOJIHOE MOJACOCANHECHUE OXPAHHBIX JAaTUMKOB M/UJIM TOXKAPHBIX H3BEIIATENCH,
a Takke uHpoOpMamHMIO O crTaryce padoThl YCTPOMCTBA IIEpeAayd CHUTHAIIA,
OTHPaBKy KOHTPOJIEPOM ¢(hOPMHUPOBAHHOTO MMAKeTa JAHHBIX Yepe3 PagTuoOMOaYJIb,
COCMHEHHBIA C KOHTPOJUIEPOM, K IEHTPAJIbHOW CTAHIWU, BBITIOJHEHHOW 1O

MECHBIIICH MCPC AJI OIMOBCINCHHUA O IMOJIYYCHHHA CTAaTyCa «TPCBOIra».

Cornacnao OJHOMY M3 IIPCAITOYTHUTCIIbHBIX BAPHUAHTOB BBIIIOJIHCHHA cnoco6a,
NpCABAPUTC/IBHO  3aJdHHBIC IMAPpaMCTPpbl  COIIPOTHUBJICHHA, COXPAHCHHBIC B
3aIIOMHHAIOMECM YCTpOﬁCTBe, BKIIIOYAKOT HHTCPBAJI 3HAYCHHA COIIPOTHUBJICHHUA

«HOPMa», KOTOPBIA COOTBETCTBYET CTATyCy OTCYTCTBUS TPEBOTH.

CornacHo ApyroMy MNpEANOUYTUTEIBHOMY BAapUAHTY BBHIMOJHEHUA CIOC00a,
WHTEPBAJl 3HAUCHHUA COMPOTHBIICHUS «HOPMa» BKJIIOUAECT HWHTEPBAJIbl 3HAYCHMM
COIMPOTHUBJIEHUA «HEUCIPABHOCTb», KAXIbIH W3 KOTOPBIX PACHOJIOKEH OKOJIO

I'paHubl HHTCPBAJIA 3HAYCHUA COIIPOTUBJICHUA «HOPMaA».



CornacHo emnie OAHOMY W3 MPEANOYTHUTEIbHBIX BAPUAHTOB BBLIMOJHEHUS
cnoco0a, Ha3HAYEeHUE cTaryca AJid KaXJA0H BXOJHON 30HBI BKIFOYAET HA3HAYEHUE
cTaTyca «HEHCHPABHOCTb» JUIA BXOJHOW 30HBI, MapamMeTpbl COMPOTHBICHUS
MPOBOAHOTO TMOJCOSANHEHUS KOTOPOM COOTBETCTBYIOT OJHOMY W3 HHTEPBAJIOB

3HAUCHUN COIMPOTHUBJICHUA «HCUCIIPABHOCTL>».

CornacHo emie OJHOMY U3 TPEANOYTHUTENBHBIX BAPHUAHTOB BBIMOJIHEHUA
croco0a, OCYIIECTBIAIOT NHUTAHHUE OXPaHHBIX AATYUKOB W/UIM  TOKAPHBIX

r3Belaresnei oT 6J10Ka MUTaHUS yCTPONCTBA Tepeiaud CUTHAaa.

CornacHo emie OJHOMY U3 TIPEANOYTHUTENBHBIX BApPHUAHTOB BBIMOJIHEHUA
crnoco0a, UCTIOJIb3YIOT KOHTPOJUIEP, BHIMOJHEHHBIA C BO3MOXXHOCTHIO HA3HAUEHUS
JPYTroM BXOAHOW 30HBI W3 COBOKYIHOCTH BXOJHBIX 30H JJI MOAKIIOUCHHUA
OXPaHHOTO JAaT4YMKa WKW TMOKAPHOTO H3BeIareNs 0€3 M3MEHEHHsA MPOBOIHOTO
MOJICOETMHEHNS 3TOT0 OXPAHHOTO JATUMKaA WM MOXKAPHOTO M3BEIaTeNsd KO BXOIY

YCTPOMCTBA MEPEJAYNA CUTHAIIA.

CornacHo emnie OAHOMY W3 MPEANOYTHUTEIbHBIX BAPUAHTOB BBIMIOJHEHUS
crocoba, Mpu MEPBOM MPOBOJHOM MOJCOSAMHEHUHM OXPAHHBIX AATUMKOB W/WIU
MOXKAPHBIX HW3BEIIATENICH K YCTPOWCTBY TMEpedayd CHUTHAJIa  BBINOJHSIOT
MEPBOHAYATIBHOEC W3MEPEHUE COMPOTHUBIICHUS IMPOBOJHOTO MOJCOCAWHEHHS IJIs
KQXIOM BXOJHOW 30HBI C TOCIEAYIOIIMM YCTAHOBJICHUEM H3MEPECHHBIX
MApaMETPOB COMPOTHUBJICHUS B KAUECTBE MPEABAPUTEIIBHO 3aJaHHBIX MapaMeTPOB
CONMPOTHUBIICHUA MJIA 3TOM BXOAHOM 30HBI M COXPAHCHUEM B 3alIOMUHAKOIIEM

YCTPOUCTBE.

Taxoke mocTaBjaeHHas 3a7ada PEMIAETCA TEM, UTO TMPEIOKEHO YCTPONCTBO
nepelayll CWrHaJla OT TPOBOJHBIX OXPAaHHBIX JaTYHKOB W/WIHM  TOXAPHBIX
W3BEIIATENIed COTJIACHO OMHWCAHHOMY BHIIIE CMOCO0Yy, KOTOPOE COACPIKHUT:
KOHTPOJUIEP, COCAWHEHHBIM ¢ aHajoro-mudpoBBIM  mpeoOpazoBaTesieM U
paawoMoayJieM, OJIOK THTaHWsA YCTPOWCTBA, COBOKYIHOCTh BXOJOB JUIA

MMPpOBOJHOTO HNOACOCAMHCHHA OXPAHHBIX AJATUHKOB H ITOXKAPHBIX HSBGLHaTeHeﬁ,



KOKIbIH W3 KOTOPBIX AaCCOLMMPOBAH € BXOJAHOW rpynmnoi, oOpasyroimmx
COBOKYITHOCTh BXOJHBIX TPYIMI, U 3allOMUHAIOLIEE YCTPOWUCTBO, COCIUHEHHOE C
KOHTPOJUIEPOM W MPEAHA3HAYECHHOE JJIA XpaHSHU WH(POPMAITUU O BXOIHBIX 30HAX
Y aCCOLMUPOBAHHBIX ¢ HAUMM BXOJAaxX JIA MPOBOJHOTO MOACOeAWHEHMs. |lpruuem
KOHTPOJUIEP  BBINOJIHEH JUIA  YCTAHOBJIEHWSA  IPEABAPUTEIIBHO  3aJaHHBIX
rapaMeTpoOB COMNPOTHUBIICHUSA [UIA KaXKIOW BXOJHOW 30HBI U COXPAHEHUS HX B
3aMOMHUHAIOIIEM YCTPOUCTBE. TaKke KOHTPOJUIEP BHIMOJHEH IJIA MTEPUOIUIECKOTO
OIpOCca KaXKAOM BXOAHOW 30HBI, KOTOpasg MMEET NPOBOJHOE MOACOCIAWUHEHHUE, U
MOJIYYEHUS B OTBET MAapPaMETPOB CONMPOTUBIICHUS TPOBOAHOIO MOJCOEAUHEHUS I
KOKI0M TAaKOW BXOOHOM 30HBI. Takyke KOHTPOJUIEP BBIMOJHEH MJIA CPABHEHHUS
MOJIYYEHHBIX I1APaMETPOB  CONPOTUBIIEHUSA NPOBOJAHOTO MOACOCAUHEHUA C
NPEABAPUTEIIBHO 3aJaHHBIMU TIApAMETPAMU COIPOTUBJICHUA, COXPAHEHHBIMH B
3allOMHUHAIONIEM YCTPOHUCTBE, U HA3HAYCHUSA CTATYCA JJI KAXJIOW BXOJHOW 30HBI,
BKJIFOYAs CTATyC «TPEBOra» JJid BXOJHOM 30HBI, MapaMeTpbl COIMPOTUBJICHUA
MPOBOAHOrO NOACOEINHEHUA KOTOPOU OTIIMYAKOTCA OT NPEABAPUTEIBHO 3aJaHHBIX
MapamMeTpPoOB COMPOTHUBJICHUA. Takke KOHTPOJIEP BHITIOMHEH it (PDOPMHUPOBAHUS
MakeTa JaHHBIX, KOTOPhIE BKIIOYAIOT WH(OPMAITHIO O CTaTyce KaKA0W BXOMAHOU
30HBI, U1 KOTOPOW BBINOJHEHO NPOBOJHOE MOACOEAUHEHUE OXPAHHBIX JTATYMKOB
W/WIA OXKApHBIX U3BEIIATENEH, a TakKe O cTaryce paboThl yCTPOMCTBA Nepeaaun
CUTHAJIa, ¥ OTMPABKU C(HOPMHUPOBAHHOTO TAKETa JMAHHBIX Yepe3 PaauOMOAYIh K
LEHTPAIIBHOM CTAHLUM, BBINOJIHEHHONW N0 MEHBIIEH MEpPE I OINOBELICHUS O

MOJIYYEHUH CTATyCa «TPEBOra».

CormacHo OJHOMY M3  MOPEANOYTHTENIbHBIX  BApHAHTOB  BBIMOJHEHHUA
YCTPOWCTBA, 3allOMUHAIONIEE YCTPOUCTBO COJCPNKUT MPEABAPUTEIILHO 3aJaHHBIC
rmapaMeTpbl COMPOTHUBJICHUA, BKJIFOUAIOIINE WHTEPBAJT 3HAUYCHUS COMPOTHUBJICHUA
«HOPMa», KOTOPBIN COOTBETCTBYET CTATyCy OTCYTCTBUH TPEBOTH. B TakoM ciydae,
WHTEPBAJl 3HAUCHHUA COMPOTHBIICHUS «HOPMa» BKJIIOUAECT HWHTEPBAJIbl 3HAYCHMM
COIPOTHBJICHUS «HEUCIIPABHOCTb», KaXXIbId W3 KOTOPBIX PACIHOJIOKEH OKOJIO

I'paHubl HHTCPBAJIA 3HAYCHUA COIIPOTUBJICHUA «HOPMaA».



CornacHo apyroMy OpeAnoOuYTUTEIbBHOMY BApHAHTY BBIMOJHEHUS YCTPOMNCTBA,
KOHTPOJUJIEP BBIMOJHEH JJIA HAa3HAYCHUS CTAaTyCa «HEUCIPABHOCTH» JJISi BXOJIHOU
30HBI, MApPaMETPbl COMPOTHUBJIEHUS NTPOBOJHOIO MNOJACOCAWHECHUS KOTOPOU
COOTBETCTBYIOT  OJHOMY W3  HWHTEPBAJIOB  3HAYEHUH  COMPOTHUBJICHUA

«HCHUCIIPABHOCTB».

CornacHo emie OJHOMY U3 TIPEANOYTHUTENBHBIX BApPHUAHTOB BBIMOJIHEHUA
yCTpOMCTBA, OJIOK MATAHUA YCTPOMCTBA BHIMOJHEH ¢ BO3MOYKHOCTBIO MUTAHUSA OT

CETH MEPEMEHHOTO TOKA 1 MATAHUS OT aKKyMYJIATOPHOM Oarapem.

CornacHo eIie OJHOMY W3 TPEAMOYTUTENBHBIX BapUAHTOB BBIMOJIHEHUS,
YCTPOMCTBO JIOMOJHUTENBHO OOOPYJIOBAHO KJIEMMAaMHU MOJKIIOUEHUA ILEneH
MATAaHWA OXPaHHBIX JATUYAKOB W KJIEMMaMM TMOJAKIIOUCHHUSA Ieneld MHUTaHUA
MOXKapHBIX W3BeEIIaTeNie. B 3ToM ciiyyae yCTpONCTBO MOMOJHUTEIBHO COACPIKUT
OJIOK MUTaHMWSA OXPAHHBIX JATUUKOB W TOXKAPHBIX HM3BEIIATENICH, COCTMHEHHBIA C
OJIOKOM TMHTaHUS YCTPOWCTBA M MOJACOCAMHECHHBIM K KJIEeMMaM TMOJIKIIOUCHUS
1ened MATaHug OXPaHHBIX JATUUKOB W KJIEMMaM TMOJKIIOUCHHUS Ienel MUTaHUA

MOKAPHBIX U3BEIIATEIIEH.

CornacHo eile OAHOMY HW3 MPEANOUYTUTEIbHBIX BAPUAHTOB BBIMIOJIHEHUA,
KOHTPOJUIEp  OPUTOJIEH  JUIi  W3MEPEHUS  COMPOTUBJICHUS  MPOBOJHOIO
MOACOCAVNHEHUA KaXJAOW BXOJHOM 30HBI, KOTOPAss COJECPKUT MOAKIIOUCHHbBIC

OXPAaHHBLIC OATYUKH n/Amm IMOKAapPHBIC U3BCIIATCIIN.

TexHuyeckuM Pe3yjbTaroM OT HKCHOJb30BAHUS Clocob0a W yCTpOMCTBa
COTJIACHO M300PETEHHUIO SABJIACTCS YIPOIICHUE NEPEAAaUu JaHHBIX OT MPOBOIAHBIX
OXpaHHBIX JATUYAKOB W/WIMA TIOKAPHBIX W3BEMIaTeNe 3a cuer (GopmMupoBaHus
OJHOTO MAaKeTa CO CTaTyCaMM OXPAHHBIX JATUYMKOB WM TMOXKAPHBIX W3BELIATEICH, U
OTHPaBKa €ro K LEHTPaJbHOM CTAaHIMM 4YEPE3 OAWH CIIOT pPaguoKaHasa.
[Ipenmy1iecTBOM OT 3TOTO SBISETCA OTCYTCTBHE 3arpy3kd paanoddupa JTaHHBIMA
OT KaXJO0ro OXPAHHOTO JaTuMKka W/WiaM mokapHoro wussemarens. llpu stom

OCYIIECTBIICHHE crmocoda TMpeAyCcMaTpuBaecT KOHTPOJIb PabOTOCIOCOOHOCTH



MOAKITIOUCHUS KaXKJIOTO0 OXPAHHOTO JATUMKA W/WJIM TOKAPHOTO M3BEIIATENA MPU
MOJIYYEHUH  TApaMETPOB  COMPOTHUBJIEHHUS  5TOr0  MOAKIIOYEHHA.  Takike
MPEUIOKEHHOE  YCTPOMCTBO  YIPOIIAET €ro MOHTAK W HaJaJKy NnyTeM
YCTAHOBJICHUSI MApaMETPOB COMPOTHUBJICHUS, HEOOXOAUMBIX ISl OMNPEACICHUA
cTaryca OXPAaHHOrO AaT4MKa W/WIA MOKAPHOIO H3BEIATENS, MPU HAYAIbHOM
W3MEPEHUHU  COMPOTHUBJICHWS TP  TEPBOM  MOJAKIIOYEHHWH  YCTPOMHCTBA.
[IpennoxkeHHOE YCTPOWCTBO MNPEAYCMATPHUBACT YIPOIICHUE W3MEHEHHS €r0
HACTPOHKH B mpoiiecce padOThl MyTEM U3MEHEHUS BXOJAHON 30HBI JIJI1 OT/ICIBLHOTO
OXPAHHOTO JaTuhKa W/WAM TMOKAPHOTO H3BelIaresss 0€3 H3MEHEHUs €ro
(hm3HUecKOTO TOACOSAMHEHUS U pacnojiockeHus. [locTpoeHHas Ha OCHOBE TaKOTO
YCTPOMCTBA CHUCTEMA TPEBOXKHOM CHUTHANIM3aLMK OOECIEUMBACT PACIIMPECHUE
(hyHKIMIA TPOBOHBIX OXPAHHBIX JATUYMKOB W/WIIH TIOKAPHBIX MU3BEIIATEIICH MyTeM
UX TOJKJIIOYEHUA K YCTPOWCTBY, 00OpPYyAOBAaHHOMY OECHPOBOIHBIM CPEJICTBOM

nepeaauu AaHHBIX (PaauOMOIyJIEM).

OnucaHHble BBIINIE CHOCOO M yCTPOHCTBO TMO3BOJIAIOT  PEaanu30BaTh
pacnpesieyieHie BCEM COBOKYMHOCTH OXPAHHBIX JAaTYUKOB W/WJIM TMOKAPHBIX
n3Beliaresel Ha 00bEeKTe, I/Ie OHU YCTaHOBJICHBI, HA BXOAHBIE 30HbI. [loa BXOoaHOM
30HOW B MOHUMAHHMM 3TOT0 U300PETEHUS MOAPAZYMEBACTCS HECKOJBKO OXPAHHBIX
JATYUKOB  W/WJIM  TIOXAPHBIX  M3BEIIATENIC W3  BCEH  COBOKYMHOCTH,
CTPYINHUPOBAHHBIE COMJIACHO JIIOOOMY TMPHHIMIY, B OCHOBHOM 7»TO HX
pacmojoKEeHUE, HAmpuMep, B OJIHOM KOMHATe, Ha OJHOM JTaxe U T..
Pacnipenenenue Ha BXOJHBIE TPYMNNbl SABJAACTCS YAO0OHBIM TpU  OOIBIIOM
KOJIMYECTBE OXPAHHBIX JIATUMKOB W/WJIM TOXAPHBIX M3BEIIATeNie Ha OOBEKTE,
MOTOMY YTO TIO3BOJISIET YIMPOCTUTH MHOOPMHUPOBAHKUE TOH30BATENSA (MU TYJIETA
OXpaHbl) O COOBITHH, KOTOpOE€ 3a(UKCUPOBAHO OXPAHHBIM JATYUKOM WA
MOoXapHbIMU u3BelaresieM. Hampumep, B OOBIUHOM pEXKMME TMOJIb30BATENb
noydaeT uWHQOpPMAIMI0 O KaKAOM JAaTuWMKe, KOTophiii cpabortan. Korma
MOJIb30BATEh TOJIydaeT WH(POPMAIMIO O HECKOJIBKHX JaTYMKAX, CPpadOTaBIIHX

O/JIHOBPEMEHHO, €My TPYAHO OINpPEACIATh 4YacTh OO0BEKTa, TIA€ MNPOU30LLIO



coObiTie. Ilpu pa3dueHun HaA BXOAHBIC TPYMIbl MOJH30BATENIb MOJY4YaET
uHOPMAITIO OT KOHKPETHOW TPYMIMBl JATYMKOB. 3HAS TPHUHIAN OO0pa30BaHUS
3TOW TpyIIbl, MOJb30BATENIO MPOIIE ONPEACNINTb, B KAaKOM 4YacTH OOBEKTa
npou3ouwio coobiTre. To €cTh MO CYyTH BXOJIHAS 30HA IS MOJIb30BATENS SBIAETCA
OTICTBHBIM YCTPOWCTBOM, WH(OPMAIMIO O CTATyCe€ KOTOPOTO OH TMOJy4aeT W

UCTOJIB3YET.

OnucaHHOE BbIIIEC YCTPOUCTBO MO3BOJISIET MOJKIHOYATh HECKOJIBKO BXOJHBIX
30H, 3aMeHsAsI cOO0OM MPOBOAHON y3eq AJIs CO3JaHMUs CETH W OTHPABIISIS CHUTHAJIBI
MPOBOJHBIX OXPAHHBIX AATYMKOB M TOXKAPHBIX H3BEIIATENICH K LIEHTPaJIbHOM
CTaHUMK. B kax a0l BXOAHOW 30HE MOXHO OOBEAMHUTH HECKOJIBKO MPOBOIAHBIX
ycTpoiictB. Takum o00pa3oM, OTCYTCTBYET HEOOXOJUMOCTh MPUMEHEHUA
OE€CpOBOHOTO MOAYJIA AJIA KAaXKI0TO MPOBOJHOTO YCTPOMCTBA AJiA MEPEAAUNn UX
CUTHAJIOB HA IEHTPAJIBHYIO CTAHIMIO. Y CTPOMCTBO MEpeiauv CUTHAJIA C TTIOMOIIIbIO
TOJIBKO OJHOTO PAJUOMOAYJSA, COCAMHEHHOTO C KOHTPOJUIEPOM, OTMPABJSAET B
3up eAMHBIM TAKeTOM WHOOPMAITMIO O CTATyCe MO BCEM BXOJHBIM 30HAM, JJIS
KOTOPBIX BBIMOJIHEHO TMPOBOJHOE TMOJCOSANHEHUE OXPAaHHBIX AATUMKOB W/WIIH
MOXAPHBIX M3BEIATENICH, a TakKe O cTaryce poOOThl KoHTposuiepa. Hanpumep,
npyu HaTMUUKM 18 MOJKIFOYEHHBIX BXOJHBIX 30H YCTPOMCTBO MeEpenaud CUTHAIA
opMupyeT TaKeT MAaHHBIX, KOTOPBIH COJEPKHT WHpOpManuioo o craryce 19
ycTporcTB (ctaryc 18 BXOAHBIX 30H + CTaryc caMoro ycrpoicrtsa). To ecThb

panuosdup He 3acopsercsa 18 MajJeHbKUMHM MaKeTaMH, a IePeaaeTCs OJUH MaKeT B
awmp.

@opMHUPOBAHUE TMAKETA NAHHBIX OCYIIECTBIAIOT KOHTPOJUIEPOM HA OCHOBE
CPAaBHEHHS WM TMOJYYEHHBIX [APAMETPOB  COMPOTHUBJICHHUS  MPOBOJHOIO
MOJICOCINHEHNS C TPEABAPUTEIBHO 3aJaHHBIMM IMApaMeTPaMu COMPOTHUBIICHHUS,
COXPAaHCHHBIMM B 3alOMHUHAIOIIEM YCTPOMCTBE, W HA3HAYEHHWs CcTaTyca i
KOXJI0M BXOOHOM 30HBI. [IpenBapuTenbHO 3aJaHHBIC MMAPAMETPHI COMPOTHUBIICHUS
MOTYT OBITh COXPAHECHBI B 3AMOMUHAIOIIEM YCTPONCTBE B BUJAE TaOUIbI, B

KOTOpOﬁ MNPOIMHUCAHBI PAa3HBIC CTATYChl JI1 PAa3HbIX HHTCPBAJIOB 3HAUCHUN



CONPOTHBJICHUSA, BKIIIOUAs MHTEPBAJIBI I CcTaTyca «Tpesora». Ilpm momydyeHun
3HAYEHUWA COMNPOTHUBIIEHUA NPOBOJHOTO IMOJCOCAUHEHUSA KaXKAOW BXOJHOW 30HBI
KOHTPOJUIEp YCTPOWCTBA CPABHUBAET 3TH 3HAUYEHUA C JAHHBIMUA TaOJNMIBI U
ONPENENAET CTATyC KaXKAOW BXOAHOM 30HBI, BKIIIOUASA CTATyC «TPEBOra» i
BXOJIHOM 30HBI, TAPAMETPBI COMMPOTUBIICHUA TPOBOAHOTO NOACOEANHECHUS KOTOPOH
OTJIMYAKOTCS OT MPEABAPUTENIBHO 3aJJaHHBIX MAPAMETPOB COMPOTHUBIICHUA. TaKkum
00pa3oM, YCTPONCTBO TMEpelayd CUTHaAJa OCYIUECTBJISIET MPEABAPUTEIBHYIO
00paboTKy CHWTHAJIOB, MOJYYSHHBIX OT KaXXJAOW BXOJHOW 30HBI, W (popmupyer
OOIMIA MAaKeT JAHHBIX, KOTOPbIA YUMTHIBAET CTATyC BCEX BXOJHBIX 30H MEPE.
OTMPABKON €ro K LEHTPaJbHOU cTaHluu. B ciiydyae cpadarbiBaHUs TOJLKO OJHOTO
MPOBOJHOI0 YCTPOKUCTBA B OHOM BXOAHOM 30HE, KOHTPOJUIEP BCE PABHO MOCHLIAET
MakeT JaHHBIX, COOPMHUPOBAHHEIN O JAHHBIM OT BCEX MPOBOIHBIX YCTPOHCTB, C
YKa3aHUEM BXOJHOW 30HBI U TOI'O YCTPOMCTBA, OT KOTOPOrO IOJIYYEHO CTaTYC

«TpCBOra» UJH CTaTyC «KHCHCIIPABHOCTDL>».

Crnenyer moHUMAaTh, YTO MPUBEACHHOE BbIIIE OOIEEe OMUCAHUE U CIIEIYIOIIEE
MOAPOOHOE  OMHMCAaHHUE SIBIAIOTCS  MCKIIOYUTENIbHO  MITIOCTPATUBHBIMH U

MOACHUTCJIBHBIMHW W HC OI'PAHMYKUBAIOT 3asBJICHHOC I/I306peTeHI/Ie.

Kpartkoe onucanune yeprexen

[IpenocTaBiicHHbIE UYEPTEXKH, KOTOPbIE€ BKIIOYEHBI B 3TO  OIMUCAHHE
M300pPETECHHS U COCTABJIAIOT €0 YacCTh, WUTKOCTPUPYIOT BAPUAHThI OCYILECTBICHUS
M300pPETECHHUSI U COBMECTHO C OMHCAHUEM CIykaT AJid OOBACHCHHUS MNPUHIUIIOB

HU300pETECHUSL.

®ur. 1 - O10K-cxeMa, JeMOHCTPUPYIOIIAsA CTPYKTYPY YCTPOWCTBA Iepeaauu

CHUIHaJ1a OT IIPOBOAHBIX OXPAHHBIX AATYUKOB n/Amm MMOXKAapHBIX HSBGL[[aTeJIeﬁ;

@ur. 2 - n300pakeHUE MIaThl, KOTOPOE IEMOHCTPUPYET PACIOJIOKEHHUE BXOI0B
JUISl TPOBOJAHOTO MOAKTIOUCHHS U KJIIEMM MOAKTIOUCHUS LENEeH NUTAaHKUA OXPaHHbIX

AAaTYUKOB H ITOKAaPHBIX HSBGHIaTeHeﬁ;
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dur. 3 - wn3o0paxkeHWe, WUIIOCTPUPYIOIIEE OMNpeAciCHHe MapamMeTpoB
COTPOTHUBJICHUSI TPOBOJAHOTO TOJCOSTUHEHUS I KaXAOW BXOTHOW 30HBI (Ha
MPUMEPE PACTIONIOKEHUS AUANA30HOB 3HAUCHHWM COMPOTHBJICHUS s muieida ¢
KOHIIEBBIM pesucTopoM 3 kOm). Ha d¢wur. 3 wucmonb30BaHbl  CIASAYIONMNC
o603HaueHuA: NO - HOpMaJIbHO OTKpPBITHIA AaTuuk, NC - HOpMaJIbHO 3aKPBIThIH

JaTYHK, K3 - cocrostamne AaT4HhKad, KOTr4da COIIPOTHUBIICHUC MMaAacT 10 HYJIA.

IlonpobGHoe onucanue

Huxe mnoapoOHO onuvcaH WUTKOCTPATUBHBIA BapHaHT  OCYILIECTBIICHUS
N300pETEeHMS, C UCTIOJIF30BAaHNEM YKa3aHHbBIX (puryp. Peannzanmu, u3mokeHHBIE B
CIEOYIOIIEM OMNKWCAaHWM BAPWAHTA OCYIICCTBIICHUSA, HE OXBAaTBIBAIOT BCE
peanu3anuu M300pETEeHUs, a CAYKAT TOJbKO Uil JAOMOJTHUTEIBHOTO OOBSACHECHUA

€ro CyTH.

YCeTpoicTBO Tiepeaaun CUTHAIA YCIOBHO MOXHO Pa3/eiuTh HA OJWHHAANATH
dbyHkImoHAIBHBIX eauHuIl (¢ur. 1): 6ok kouTpoimiepa 1 (MCU), paguomonyis 2
(RF module), 6mok curHaneHbix BX0A0B 3 (Signal Inputs unit), 0ok nutaHus
ycrpoiictBa 4 (Primary Supply unit), Omok pe3epBHoro nutanus 5 (Battery
Management unit), 6510k 3apsaaku akkymysstopoB 6 (Battery Charger unit), 6ok
MATAHUS OXPAHHBIX NATUMKOB W MOKapHbIX u3pemiateneit 7 (Power Output unit),
0JIOK 3almThl M0 BbIXOAHOMY TOkKy 8 (Output Current protection unit), Orok

MUTAHUS yCTpoHcTB u3Mepenus toka 9 (LDO), 610k nuTaHua MUKPOKOHTPOJLIEpA

10 (MCU power DC/DC).

brnok xontposepa 1 conepxut kontposiep 11, Hanpumep, 32-Outhbii ARM-
MUKPOKOHTpOJuIep, 0ok mHTepderica monp3osatens 12 (Human Interface unit),
KBapIIEBbIl TeHepaTop 13 W 3anomwmHAaoIee ycTpoicTBo (uem-namsate) 14.
Kontpomnep 11 oOopynoBaH BHYTPEHHHM OINEPATHMBHBIM  3aIIOMHUHAIOIIMM
ycrporicteoM (O3Y) nada BpeMEHHOTO XpaHECHHWs MAHHBIX TIPUA  BBITIOJHEHUH
MPpOrpaMMbl KOHTPOJJIEpOM. [[714 MpUBEACHHOTO NMPUMEPA YCTPOMCTBA MEpeaadn

curHayia koHtpouiep 11 obopymoan aHanoro-uudpoBbIM MpeodpazoBaTeeMm,
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BXOJbl KOTOPOT'O COCJAMHEHBI C BBIXOJAMU 0JI0KA CUTHAJIbHBIX BXOJ0B 3. OgHAKO
BO3MOXKEH BApUaHT OCYIIECTBJICHUA YCTPOWCTBA, KOT/AA aHamoro-uudposoi
npeoOpa3oBareib ABIAECTCS €ro OTACIbHBIM OJIOKOM, COEAMHEHHBIM C OJIOKOM
CUTHAJIBHBIX BXOJ0B 3 U ¢ koHTposuiepoM 11. Kontpossiep 1 Takke coeauHEH ¢
paauomonyseM 2. brok unHTepdeiica monp3oBarens 12 coaepUT CBETOIUOIHBIE
WHJUKATOPbl paldOThl YCTPOWCTBA, BKJIKOYATE/b-BBIKIIIOUATEIh YCTPOMCTBA H
TaMnepsl (KHOMKA Ha I[UIaTe YCTPOWCTBA, KOTOpas OTKUMAETCA B Clydae
HECAHKIIMOHUPOBAHHOTO OTKPBITUS KOPIyCa, CHATHA C KPEIUJICHUS W TOMNBITKE
OTOpBaTh YCTPONCTBO OT MOBEPXHOCTH, YTO HWHUIIMUPYET COOBITHE WU TEpeaady

CTaTyca «TPEeBOra» Ha LIEHTPAJIbHYIO CTAHLHIO).

Pagnomonynb 2 BBIMOJHEH KaK MPUEMO-MEPEAAONIUNA MOAYJb, CMOCOOHBIM
paboTaTh B MIMPOKOM JHANA30HE PAIU0UYaCTOT, BKIIIOUAs OJI0CHl yacToT 315, 433,
868 u 915 MI'u. Panuomonyib 2 COAEPNKUT MOJHOCTHIO WHTETPUPOBAHHBIN
CHUHTE3aTOP YacCTOThl, YCWUJUTEIb MOIIHOCTH, KPUCTAULTMYECKUN OCUUILIATOP,
JEMOAYJIATOP, MOAYJATOp M MexaHu3Mm mnpotokona Enhanced ShockBurstTM.
YacToTHbIE KaHajbl W HACTPOMKHM MPOTOKOJIA JIETKO MPOrPAMMHUPYIOTCS 4epes
uatepdeiic SPI. Tekymee morpebieHne odeHb HHM3KOe, B pekume RX b
16mA. BcTpoeHHblE pEeXUMbl OTKJIIOUYEHUS MNUTAHUA W PEXKUMA OXKUJAHUA
00eCneunBalOT HKOHOMUIO dHeprur. OOMEH JaHHBIMM MEXAy OJIOKOM
KOHTpoiepa | wu paauoMonysneM 2 OCYIIECTBISIIOT 4epe3 CTaHAApTHBIN

unrepdetic SPI, ¢ muaneii cOpoca n qonoaHUTENbHBIMA JUHUAMA DIO.

brok curHaapHbBIX BXOJ0B 3 000pyAOBaH BXOJaMH JJIi MPOBOJHOTO
MoJicoeAMHEHUsT 15, KaXaplii U3 KOTOPBIX COOTBETCTBYET OJHON BXOJHOM 30HE U3
COBOKYITHOCTH BXOJHBIX 30H Z.i...Z,, TJI€ N-KOJHMYECTBO BXOMHBIX 30H (dumr. 1).
Bxoapl A719 TpoBOAHOIO MOACOSAMHEHHA 15 MOTYT OBITh BBIIOJIHEHBI KaK KJIEMMBI
JUTS IOJKITFOUCHUS LENEH OXPAHHBIX JTATYMKOB M MTOKAPHBIX U3BEIIATENCH, TO €CTh
KOHTAKTHBIX TPYII, Pa3MBIKAIOIIMXCSA WM 3aMBIKAIOIMIMXCS TPU cpabaThiBaHUU
ATUX CHUTHANBHBIX ycTpoicTB. Ha ¢dwmr. 1 mokazaH OJI0K CHTHAJIbHBIX BXOAOB 3,

KOTOpBIﬁ COACPIKUT BOCCMHAAIATh BXOAOB AJIA IIPOBOAHOIO IIOACOCAWMHCHHA 15,
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COOTBETCTBYIOIINX BOCEMHAAIATH BXOAHBIM 30HaM Z.1...Z18, To ecth n = 18. biok
CUTHAJIBHBIX BXOJIOB 3 COJICPKUT BHEIIHUE JTUHCHHbBIC JpaiiBepbl, COCTMHEHHBIE C
BXOJAMU JJIsi TPOBOJAHOTO TMOJACOEAUHEHHUS 15 W KOJNMYECTBO KOTOPHIX
COOTBETCTBYET KOJMYECTBY Bx0A0B 15. Vka3zaHHble JUHEHHbIE ApaiBepb
MpEeIHAa3HAYEHbl ISl MUTAHUS BXOAOB 15 M KOHBEpTAllMM YpPOBHA CUTHAJIA OT
OXPAHHBIX JATYUKOB W/WJIM TOKAPHBIX HM3BEIIATEIEH, KOTOPbIE MOACOCIUHEHBI
yepes BxoAbl 15, B ypOBEHb CUTHAIA, KOTOPBIM JOJIKEH ObITh HA BXOJAE K aHAJIOrO-
nmudpoBoMy mpeoOpazoBaTenro  KoHTpouiepa 11. JluHedHble  apadBeps
MpeaHa3HAYEHBI TAKXKe JJI KOHTPOJISI COCTOSIHMS TaMmriepoB Ojioka mHTEpdeiica

noie3oBaresa 12.

brnok nutanus yctpoiicTBa 4 BBIMOJHEH JJIsl MUATAHHUS OT CETU MEPEMEHHOTO
TOKA W TMUTAaHUS OT aKKyMyJATOpHOW Oarapeu. [lima »Toro OJIOK MOUTaHUA
ycrporictea 4 conepxut ucTouHuk mnutaHus AC-DC momynpHOrOo THMmOa C
YHUBEPCAIBHBIM JIUANA30HOM BXOJHOTrO HampsixeHus 85 ~ 305 B mepemenHoro
Toka. brok nmutanua ycrtpoiictBa 4 oOecrieunBaeT NMUTAHHE OJIOKA PE3EPBHOTO
nutaHuss 5. BJIOK pe3epBHOrO0 MUTAHUS S5 COJEPKUT CBUHIOBYIO KHUCJIOTHYIO
akkymyssaTopHyro O6arapeto (Ab) Ha 4,5 Auac uim 7,2 Auac 12 V, NoaKIIOYEHHY IO
K HeMy uepe3 pa3zbeM X5. biiok pesepBHOro nutanus 5 coaepxkut OR koblieBy1O
1enb, KoTopas 3amuiinaetT Ab B ciiyyae HenpaBWIbHOM NONAPHOCTH. biok 3apsaku
AKKyMYJIATOPOB 6 COJICPKUT MOHMXKAIOIIMK MpeoOpa3oBarenb Hanpsikenus DC-
DC c ¢ynknueii orpannuennsa Toka 3apsiaa Ab. biok 3apsanku akkymynsTopos 6
Takke oOecrneunBaeT MUTAHUE YIS APYrux OJIOKOB uepe3 JuHUK0 +Vsys. biok
MATAHUS OXPAHHBIX JATYMKOB U MOXKAPHBIX W3BENIaTeN e 7 COeNUHEH ¢ OJIOKOM
MATAHUS YCTPOHCTBA 4 U MOACOCAMHEH K KJIEeMMaM MOAKIIIOUCHUS LIeNeld NMUTaHuA
oXpaHHbIX gatuukoB 16 (12 V) m kiemMMaM MOAKIIOUEHUA LeNeld MHUTaHUA
nokapubix u3Bemarened 17 (12 VF), a takke K kiemMMam Uil TOAKITIOYCHUS
OOIIMX 1eNeH MUTAHUS U CUTHAJIM3ALUKA JaTYMKOB M MOXKapHbIX u3Beniareneit 18
(GND) u x xitemMme ISl MOAKITIOYSHUA 3a3eMiieHus 19 (dwur. 2). biok 3anuTsl mo

BBIXOJHOMY TOKY 8 obecneunBaeT TOKOBYIO 3allUTy JJIA OXPAHHBIX JATYHUKOB H
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MMOXKAPHBIX HSBGLHaTeHefI, INOAKIIIOUYCHHBIX K 6J'IOKy IMUTAHWUA OXPAHHBIX JATYHMKOB

Y MOKAPHBIX W3BEIIATENEH 7.
KonTpomnep 11 3anporpammupoBan aist:

- YCTAHOBJICHHS NPEABAPUTENBHO 3aJaHHBIX MApPaMETPOB COMPOTHUBJICHUS IJIA
KQXIOM BXOOHOHW 30HBI M3 COBOKYNHOCTH Z; .. Z, W COXpPAaHEHUsS WX B

3alOMUHAIONIEM yCTpoicTBe 14,

- TIEPUOANYECKOTO OMPOCa KAKAOW BXOJHOW 30HBI U3 COBOKYIMHOCTH 7 ... Znp,
KOTOpasd MMEET MPOBOAHOE MOJCOCAVMHECHUE, W TMOJYUYCHHS B OTBET MapaMeETPOB

COMPOTHUBJICHUS MPOBOIHOTO MOACOCANHEHHUS TS KAYKI0W TAKOW BXOJHOW 30HBI,

- CpPaBHEHHMA TIOJYYEHHBIX MAPAMETPOB  CONPOTHUBIIEHUS  IPOBOJAHOIO
MOJICOEAMHEHUS C MNPEABAPUTENIBHO 3aJaHHBIMH IMapaMeTpaMu CONPOTUBIICHUA,
COXPAHCHHBIMU B 3allOMUHAIONIEM YyCTpolcTBe 14, W Ha3HaueHuA craryca s
KQKJIOW BXOOHOM 30HBI, BKJIKOUAasd CTAaTyC «TPEBOra» g BXOJHOM 30HBI,
rapamMeTpsl COMPOTUBIIEHUA TPOBOJAHOTO MOACOEAUHEHUA KOTOPOU OTINYAOTCA OT

NpCABAPUTC/IBHO 3aJdHHBIX MTAPpaMCTPOB COIIPOTHUBICHHK A,

- (hopMHpOBaHKS MaKeTa JAaHHBIX, KOTOPBIM BKIFOYAST HH(OPMAITHIO O CTaTyce
KQOKIOM BXOAHOW 30HBI, JUIA KOTOPOMW BBIMIOJHEHO NPOBOJHOE MOACOCIUHCHUE
OXPaHHBIX JATYUKOB M/WJIM TOXKAPHBIX H3BEIIATENCH, a Takke O cTaTyce padoThI

KoHTpoJiepa 11,

- oTmpaBkd C(OPMHPOBAHHOrO MaKeTa MAHHBIX Yepe3 pPaauoMoOayidb 2 K
IICHTPAJIbHOM CTaHIWK (Ha (urypax HE MOKa3aHa), BHITOIHCHHOW MO MEHBIIICH

Mepe JJIsl OMOBENIEHUA O MTOJIYUYEHHUH CTaTyca «TPEBOra»,

- HA3HAQUEHHS CTaTyCa <«HEUCOPABHOCTb» [JIA BXOJHOW 30HBI, MAPAMETPHI
COIPOTHUBJIEHUS TPOBOIHOTO MOJICOCANHEHUS KOTOPOU COOTBETCTBYIOT OJTHOMY W3
WHTEPBAJIOB 3HAYCHUW COMPOTHUBIICHUS «HEHUCHPAaBHOCTh». [lpm 3TOM Ha
3aMOMUHAIONIEM  yCTpPOMCTBe 14 mpeaBapuTENbHO COXPAHEHbl  3aJaHHbBIC

rnmapaMeTpbl  COMPOTHBJICHUA KaXJI0W BXOAHOH 30HBI (MM TApaMeTphl
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CONPOTHUBIICHUA, OOIMME JJid BCEH COBOKYIHOCTH BXOJHBIX 30H 7 .. Zn),
BKJTFOUAKOINE MWHTEPBAJI 3HAYCHUS  COMPOTHUBIICHHUS  «HOPMa», KOTOPBIA
COOTBETCTBYET CTAaTyCy OTCYTCTBHUS TPEBOTH. MHTEpBa 3HAUEHUST CONPOTUBIICHUS
«HOPMa» BKJIKOUAET HMHTEPBAJIbI 3HAYCHUU COIMPOTHUBJICHUA <«HEUCIPABHOCTH»,
KXl W3 KOTOPBIX pAacCIOJIO)KEH OKOJO TPaHWIBl HWHTEPBAJa 3HAUYCHHS

COTNPOTHBJICHHUS «HOpMa» (ur. 3).

Hepej:[aqy ChUTrHajla OT IIPOBOAHLIX OXPAaHHBIX HOATYUKOB n/unm MMOXKAPHBIX
HU3BCIIATEIICH ¢ MOMOINBI) OMHUCAHHOTO YCTpOﬁCTBa OCYIMCCTBILAOT CICAYIONIUM

00pazoM.

Hanpumep, B 0XpaHsAseMOM MNOMEMIECHUH, PACTOJIOKECHO IMATBACCAT OXPAHHBIX
JATYUKOB W TIOXKAPHBIX W3BEIIATENICH. BBIMOTHAIOT MPOBOJHOE MOJICOCANHECHUE
ATUX OXPAHHBIX JATYMKOB W TOXKAPHBIX U3BENIATENICH, HApUMEp, uepe3 nuiehd, K
YCTPOMCTBY MEpEAauu CHUrHajla, KOTOPbIA MMeeT 18 BXOJOB i MPOBOJHOIO
noacoeauHenua 15. Kaxawlii u3 BxomoB 15 ycTpoiicTBa mnepegauv cHUrHajia
aCCOLIMUPYIOT C BXOJAHOW 30HOM M3 COBOKYMHOCTH BXOAHBIX 30H. COBOKYMHOCTH
BXOJHBIX 30H ABJAECTCA MEHbBIIEH OT MAKCHMAaJIbHOrO KOJIMYECTBA OXPAHHBIX
JATYMKOB W TIOXKAPHBIX HW3BELIATENEH, KOTOPbIE MOTYT ObITh MOJACOCAUHEHBI K
yCTpOWCTBY Tiepenaun curHajga. Hampumep, anma moakmoueHus S50 oXpaHHBIX
JATYAKOB W TOXKAPHBIX H3BEIIATEIICH YCTPOMCTBO MEpPEeAayd CHUTHAIa MOXKET
uMeTh 18 BXOAHBIX 30H. YCTpPOUCTBO mepedaun curHajga ¢ 18 Bxomamu mid
MpoBOAHOrO mojacoenuHenus 15 mmeer 18 Bxoaubix 30H Z1..Z18. K oanHoit
BXOJIHOM 30HE (K 0AHOMY BX0ay 15) MOoAKITIOYaIOT HECKOJIbKO OXPAHHBIX TaTUYMKOB
WM  TOXapHbIX  m3Bemareneid. HMHdopmammio 0  BXOAHBIX 30HAX W
ACCOLMUPOBAHHBIX C HUMH BX0Jax 15 ycTpoiicTBa mepenauu CUrHajga COXpPaHsSIOT

B 3aIIOMHUHAIOIIEM YCTpOHCTBe 14.

[Ipu mepBoM MNOAKIIOUECHHM YCTPOWCTBA MEpPEeAaud CUTHAIA YCTAaHABIMBAIOT
MPEBAPUTENIBHO 33JaHHBIC TMAPAMETPbl COMPOTUBIICHUS JiA KaXKJAOW BXOJHOM
30HBl WM OOIIME TMapaMeTpbl COMPOTUBIICHUS MJiA BCEX BXOJHBIX 30H.

[IpensaputensHO  3aJaHHBIC  MAPAMETPBI  COMPOTUBIICHUA  COXPAHSIOT B
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3anoMuHarolieM ycrpoiictee 14. OnpenesicHre mapaMeTpPoOB COMPOTUBIICHUS ISt
YCTAHOBJICHUS ux, KaKk  IpeABApUTEIBHO 3a/1aHHBIX, BBITIOJTHAIOT
MPEUMYIIECTBEHHO nyTeM U3MEPEHUA COMPOTUBJICHUS MIPOBOJHOTO
MOACOCAVNHEHUA Il KaXXAOW BXOJHOM 30HBI M3 COBOKymHocTH Z1..Z18 mnpu
MEPBOM TOAKIIOUCHUM OXPAHHBIX AAaTYMKOB WM MOKAPHBIX HW3BEIIATENEH K
YCTPOMCTBY TI€peAaun CHUTHAJIA. M3MepeHHble mMmapamMeTrpbl CONPOTHUBIICHUS
YCTAHABJIUBAIOT, KAK WHTEPBAJ 3HAYCHHS COMPOTHUBJICHUA <«HOPMa», KOTOPBIH
COOTBETCTBYET CTaTyCy OTCYTCTBMHM TpeBOrd. OJIHAKO MOJIb30BaTENlb YCTPOHCTBA
nepelaud CUrHajla MOJKET YCTAHOBUTH JIPYTU€ TMPEABAPUTEIILHO 3aJaHHbBIC
MapaMeTpbl CONPOTHUBJICHUA WM HW3MEHHTh HMX MporpaMMHbiM myTeM. Kak
MPAaBUJIO, WHTEPBAJ 3HAYEHUA COMPOTHBJICHUS «HOPMa» OMNPEACNSAIOT, Kak
W3MEPEHHbIA (MM 3aJaHHbIi) mapaMeTp conpoTtuBiiceHus +/- 20% ot ero

3HAUCHHA.

[Ipy ycTaHoBICHWM WHTEpPBaja 3HAYECHWUA  COMPOTHBJICHUS  «HOPMa»
YCTaHABJIMBAIOT HHTEPBAJIbI 3HAUCHUN COMPOTHUBIICHUS «HEUCIIPABHOCTD», KAXKIbIH
M3 KOTOPBIX PACIOJIOKEH OKOJIO TPAHWIIBI WHTEpBaia 3HAYCHUS COTPOTHUBIICHUS
«HOpMa». Ha ¢wur. 3 mpowyuntoCTpupOBaH MPUMEP YCTAHOBJICHHS WHTEPBAJIOB
3HAUCHUH COTPOTHBJICHUSA «HEHUCIPABHOCTH» [UISI TMPOBOAHOTO TOJACOCTUHEHUS
(meficha) marumka, KOTOPHIA 0OOpYyJOBaH KOHIEBBIM pe3ucTtopoM 3 kKOm. V¥

TAKOT0 JATYMKA C OJJHUM PE3UCTOPOM MOKET ObITh TPU COCTOSIHUS:
(1) Cocrosiane «OOpHIB», KOT/Ia COMPOTHUBJICHNUE CTPEMUTCS K OECKOHEUHOCTH,

(11) Cocrostane «Hopma», kKoraa COMpOTUBIICHUE BXOa PABHO COTIPOTHBJICHHUIO

pE3UCTOpA IaTUMKa,
(1ii) Cocrosiane «K3», korma conpoTHBICHHE CTPEMHATCS K HYJIIO.

Ha ¢wur. 3 mokazaHo Takoe COCTOSHHE AaTUYWKa KaK HOPMAIbHO 3aKPBITHIT
JATYAK U HOPMAJIBHO OTKPBITHIA JaTduK. [1oa HOpManbHO 3aKpBITBIM AATYUKOM
MMEETCS B BUJY JAT4YMK C TOCIEAOBATENBHO TMOJKIOUYEHHBIM PE3UCTOPOM, Ha

BXOJI€ C TAaKUM JAaTYMKOM MOKHO JIE€TEKTUPOBATh HOPMY, TPEBOTY (COCTOSHHE
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obOpeiBa) u K3. Ilog HOpMaJIbHO OTKPBITHIM AATUAKOM MMEETCA B BHAY JATUHK C
MapajuiesibHO MOAKIIOUCHHBIM PE3UCTOPOM, HA BXOJE C TaKUM JATYMKOM MOXKHO

JIETeKTUPOBATh HOPMY, TpeBory (coctosaaue K3) u oOphIB.

JIOMOTHATENTFHO ~ yCTAaHABIMBAIOT  THUCTEPE3WC HA  TPaHW  3HAYCHUH
COTIPOTHUBJICHUST «HOPMa»/«HEUCITPABHOCTh». | MCTEPE3NCOM SBJISETCA WHTEPBAI,
MPeTHA3HAYCHHBIA /I MPEIOTBPAIICHNAS OIMMUOOUYHBIX cpabareiBanuii. Benmnmunna
TUCTEPE3UCA COCTaBIACT +/- 5% OT WHTEpBaja 3HAYCHUNA COMPOTUBJICHUSA
«HOpMa». JlWamasoH  «HEUCHPABHOCTb» BBOAMTCS A ClOydas, Korja
COTIPOTHUBJICHUE MPOBOJHOTO TOACOSANHCHU (TUTeHda) OXpaHHBIX JATYMKOB WA
MOKAPHBIX HW3BEMIATeNIed K YCTPOWCTBY TEpENaud CHTHAjda HAXOJUTCS MEXKTY
3HAYCHUEM COIPOTHBJICHHUS «HOPMa» WM 3HAUCHHUSAMH CONPOTHBIICHUS, KOTOPBIC
COOTBETCTBYIOT CTaTyCy TPEBOTH. DTO MOKET OBITh BBI3BAHO OKHCJICHHEM CO
BPEMEHEM KOHTAKTOB IMPOBOJHOTO TMOJCOCAWHCHHS WJIH TEM, YTO TOJIb30BATEIb
yKazan oOmu0OYHOE 3HAUEHWE COMPOTHBIICHWA mieida MpH  yCTAaHOBJICHHUH

NpCABAPUTC/IBHO 3aJdHHBIX MTAPpaMCTPOB COIIPOTUBICHK A.

B npomecce paboTel ycTpolcTBA Tiepelaud CHTHaIA  OCYIIECTBIISIOT
MEPUOINYECKOE TMOJIydeHHEe KOHTposuiepoM 11 mapameTrpoB CONMPOTHUBICHUS
MPOBOJHOTO MOACOSANHECHHUS OXPAHHBIX JATUUKOB M MOXKAPHBIX WM3BEIIATEICH I
KaXA0W BXOAHOM 30HBL. Jlma »Toro anamoro-mud)poBoil mpeoOpa3oBaTelib
koHTpoiiepa 11 mojydaer Ha BXOJ MapaMeTphl COMPOTHUBJICHUS IPOBOIHOTO
MOJICOCIMHEHUST OXPaHHBIX JaTYUKOB M MOXKAPHBIX U3Beratenei. [Ipyu nonyuennun
MapaMeTPoOB COMPOTHUBJICHUS OJIOK CUTHAJILHBIX BXOJIOB 3 KOHBEPTHUPYET YPOBEHD
CHUTHAjJa B IMPOBOJHOM NOAKIIOUCHHH (1mickide) B ypOBEHb, KOTOPBIH HOJDKEH
OBITh Ha BXOJE aHajoro-imdpoBoro mpeodpaszoparens. Konarpommep 11 moxer
JNEeTEKTUPOBATh M3MEHEHHWE COCTOSHHUA BXOJOB ¢ JIMHOW mMMmysibcoB 20 mc, 100

MC, 1 cex (B COOTBETCTBHHU C HACTPONKOM ).

[Ipy »TOM mnWMTaHWE OXPaAHHBIX MJATYUKOB W TMOXKAPHBIX W3BELIATEIEH
OCYILECTBJIAIOT OT OjioKka nmuTaHusA 4 yepe3 OJIOK MUTAHUA OXPAHHBIX NATUUKOB U

IMOKaPHBIX HSBGH[aTeJIefI 7 U KJIEMMBI MNOAKIIIOYUCHH A ueneﬁ IMATAHHUSA OXPAaHHBIX
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JaT4YuKOB 16, KIIeMMbI TOAKITIOUEHUS LeTIeH MTUTaHWA TTOXKapHbIX u3Bemareneii 17
W KJIEMMBI 7T HOJKIIOUEHUS OOIIMX [eNel MUTAaHUu U CUTHAJIM3alMU JATYUKOB U

MOXapHBIX KU3BeIareaei 18 COOTBETCTBEHHO.

Ilyrem cpaBHEHHMS MOJYUYEHHBIX IIApaMETPOB COMPOTUBJICHUS MPOBOIHOTO
MOJICOEIUHEHNS BXOJHOMW 30HBI C TMPEABAPUTEIBHO 3aJaHHBIMHM TapaMeTpaMu
CONPOTHUBIICHUA HTOM BXOJHOM 30HBI, COXPAaHEHHBIMH B 3aIMOMHHAIOIIEM
yCcTpoicTBe 14, onpenenstoT cTaryc A KaXa0u BXOJIHOM 30HBI. ITO MOYKET OBITh
CTaTyC  «HOpPMa», €CJIM  CONPOTHBJICHUE  MPOBOAHOTO  IMOJACOCIAMHEHUA
COOTBETCTBYET MHTEpBaAJy 3HAUCHUS COIMPOTUBIICHUS «HOPMa», TO €CTh
MPEBAPUTENIBHO 3a/IaHHBIM NapaMeTpaM CONPOTUBJICHUS, WM CTATyC «TPEBOra»
JJI8 BXOJHOM 30HBI, TMapamMeTpbl COMPOTHBIICHUA MPOBOJAHOTO IOJCOCAMHEHUS
KOTOPOH OTJIMYAIOTCS OT MPEABAPUTEIIBHO 3aJaHHBIX TTApaMETPOB COTIPOTUBIICHMS,
UJIU CTaTyC «HEUCIPABHOCTh», €CJIM CONPOTUBJICHUE MPOBOHOIO MOJACOSANHEHUA

COOTBETCTBYET MHTEPBATIaM 3HAYEHUN COMPOTUBIIEHUS «HEUCTIPABHOCTb».

Ha ocHOBaHWM OMNpeACIeHHBIX CTAaTyCOB OCYMIECTBJIAIOT (hOPMHPOBAHUE
KOHTpoJuiepoM 11 makera MaHHBIX, KOTOPHIE BKIIOYAIOT WHQPOPMAITAIO O CTaTyCe
KQOKIOM BXOAHOW 30HBI, JUIA KOTOPOMW BBIMIOJHEHO NPOBOJHOE MOACOCIUHCHUE
OXPaHHBIX MAaTYMKOB M TIO’KAPHBIX M3BEIIATENEH, a Takke WH(POPMAITHAIO O CTaTyCe
paboThl ycTpolcTBa mnepenaun curHana. [Ipuuem craryc «HEUMCIPABHOCTb» HE
SKBHUBAJICHTEH CTaTyCy «TpeBora». Jliia craryca «HEUCHPABHOCTHb» KOHTAKTHI
MPOBOJHOTO MOACOEANHEHUA TOJKHBI OCTABAaThCS B TOM COCTOAHWHU, B KOTOPOM
OHM TPEABAPUTEIILHO ObUIM  (3aMKHYThIE WM  pa3oMKkHyThie). (Craryc
HEUCTPABHOCTBb»  CIY)KUT Uil YBEOOMJICHMHM TIOJIb30BATENSl O 3HAUYEHUH
COIPOTHUBJIEHUSA, KOTOPOE BBIILUIO 3a MPEACNIbl 3HAYEHUS <«HOPMa», TO €CTh O
HEKOPPEKTHON paboTe OXpaHHBIX NATUMKOB M MOXKApHBIX u3peniarencii. [Ipuuem
OXPaHHbIC JATYMKU W TOXKAPHBIC M3BEIIATENIA CPAabOTAIOT B OOBIUHOM PEKUME
OTIPE/CIICHUSl CTAaTyCa «TPEBOra». YBEAOMJICHHE TMOJIb30BATENA MOXKET OBITh B

dbopme yBenomiieHus B WHTepdelce MPOTPaMMHOTO YIPABJICHHUS YCTPOHCTBOM
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nepcaadyn CHrHajia Hin I.[GHTpEU'IBHOﬁ CTaHLIHeﬁ WIKn KaK CBCTOOHMOOHAA

WHJIMKAIUs PEKUMOB padOThl YCTPONCTBA MEpPeAauy CUTHAJIA.

CdopmupoBanHbiii KoHTposuiepoM 11 maker maHHBIX KOHTpoJuiep 11 mockutaer
K IIEHTPaJIbHOM CTaHIUK 4dYepe3 paauomodysb 2. LlenTpanpHas craHIuA
OCYIIECTBIIAET OMOBEIICHUE O MOJYYEHUH CTaTyCa «TPEBOTa», HANPUMED, MyTEM
OTCBHUJIKM CUTHajJa Ha AJICKTPOHHOE YCTPOWCTBO MOJIb30BATENSA, OOOPYAOBAHHOE
nHTEepdericoM MpOrpaMMHOTO YIIPABIICHHUS YCTPONCTBOM IEpeAadyd CHUTHAja, WA

Ha IIYJIbT OXPAaHbI U T. .

B npouecce paboTel MOrYT MEHATh BXOJHYKO 30HY Ha JpYyryl0 U3
COBOKYMHOCTHA BXOJHBIX 30H MJi MOAKIIOUEHHUS ONPEACICHHOTO OXPaHHOTO
JaTyMKa WM  TOKAPHOTO  W3Bemiarens  0e3  M3MEHEHHS  MPOBOJHOIO
MOJICOEAMHEHUS ATOTO OXPAHHOTO JAaTUMKA WK MOKAPHOTO U3BEIIATENS KO BXOIY
YCTPONCTBA TEpeJaud CUTHajda. OTO OCYIIECTBJISIETCA MYyTeM YIPaBJICHUA
KoHTpojuiepoM 11, Hampumep, uvepe3 WHTEpEHC MPOTPAMMHOIO YIPABICHUS

YCTPOMCTBOM MEPEAUM CUTHAA.
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dDopmyJia

1. Cnoco6 mnepeaaun curHajga OT MPOBOAHBIX OXPAHHBIX AATUUKOB W/WIH
MOKAPHBIX M3BEILIATENICH, KOTOPBIA BKJIIOYAET: MPOBOAHOE MOJCOEANHEHNUE
OXPAHHOTO JaTYMka W/WIM TOXAPHOTO U3BEHIATENsl KO BXOAYy U3
COBOKYIHOCTH BXOJIOB YCTPOWCTBA MEPENAUYM CUTHANA, KOTOPOE COACPIKHUT
aHajoro-nugpoBoi mnpeoOpa3oBaTeNb, COCAMHCHHBIH C KOHTPOJIEPOM H
OJIOK MHUTaHUA, TMPUUYEM KaXKAbIH W3 COBOKYMHOCTH BXOJOB YCTpPOHCTBA
Mepeaayn CUTrHaja acCOLMUPYIOT C BXOOHOW 30HOW M3 COBOKYIMHOCTH
BXOJIHBIX 30H, MH(POPMAITHIO O BXOJHBIX 30HAX W ACCOIMAPOBAHHBIC C HUMU
BXOJIbl yCTPOMCTBA NEPENAUYd CHUTHAJa COXPAHAKT B 3alOMUHAIOIIEM
YCTPOMCTBE, COCIMHEHHOM c KOHTPOJIJIEPOM, OCYILIECTBIAIOT
MEPUOINYECKOE TMOJyYEHHE KOHTPOJUIEPOM MapaMeTPOB COMPOTHBJICHUS
MPOBOJHOTO TOACOCAWHECHUSA JJs KaXXA0W BXOAHOM 30HBI, CPAaBHEHHE
MOJYYEHHBIX MAapaMeTPOB COMPOTUBJIEHUA MPOBOJHOTO MMOJICOCANHEHUS
BXOJHOW  30HBI C  TPEABAapPUTEIBbHO  3aJaHHBIMU  [MapaMeTpaMu
COIMPOTHUBJIEHUA JSTOW BXOJHOW 30HBI, COXPAHECHHBIMM B YKa3aHHOM
3alOMHUHAIONIEM YCTPOUCTBE, M HA3HAYCHUE CTATyCa I KaKJI0W BXOJHOMU
30HBI B 3aBUCUMOCTH OT PE€3YJIbTAaTOB CPABHEHHUS MOJYUYCHHBIX MNapaMeTPOB
COIPOTHUBJICHUA C  TpEeABapUTENIbHO 3aJaHHBIMU  [MapamMeTpaMu
COMPOTHUBIICHUS, BKIIOUAsA CTAaTyC «TPEBOra» JUII BXOJHOW 30HBI,
MapamMeTpbl  COMPOTHUBJIIECHHUS MPOBOJAHOTO MOACOCAWHECHUS  KOTOPOM
OTJIMYAIOTCA OT MPEABAPUTEIBHO 33JAHHBIX IMAPAMETPOB COIMPOTUBIICHUS,
dbopmupoBanre wWHGOPMAMM O CTATyCe KaKAOW BXOTHOW 30HBI, IS
KOTOPOW  BBHITIOJIHEHO  TPOBOJAHOE  MOJACOCAWHEHWE, (OPMHUPOBAHUE
KOHTPOJUIEPOM TIaKeTa MJaHHBIX, KOTOPHIE BKIIOYAIOT HWH(GOPMAIMIO O
CTaTyCE€ KaXJOW BXOJAHOW 30HBI, JJII KOTOPOW BBITIOJHEHO IPOBOIHOE
MOJICOCANHEHNE OXPAHHBIX JIATUMKOB W/WIM MOKAPHBIX H3BEIIATENICH, a
Take WHGOPMANHMIO O cTaTyce padoThl yCTpOWCTBA TEpenayd CUTHaA,

OTMPABKy KOHTPOJUIEPOM C(OPMUPOBAHHOTO TIAKeTa JaHHBIX dYepe3



PaaMoOMOAYJIb, COCIMHEHHBIH C KOHTPOJUIEPOM, K IIEHTPAJIbHOM CTaHIIMH,
BBITIOJIHCHHOW TI0 MEHBIIEH MEPE Ui OMOBEIICHUS O TMOJYYEHUH CTaTyca
«TpEeBOTa».

. Cnoco6 mo n. 1, omauuarwuwiuiica mem, 4mo npeaBapUTEIbHO 3aJaHHBIC
rapaMeTpbl CONMPOTUBIIEHUA, COXPAHEHHBIE B 3AIIOMUHAIOLIEM YCTPOWUCTBE,
BKJIFOYAIOT HWHTEPBAJl 3HAYEHUS COINPOTUBIIEHUS «HOPMa», KOTOPBIU
COOTBETCTBYET CTAaTyCy OTCYTCTBHS TPEBOTH.

. Cnocob6 mo m. 2, omauuamuwiuiica mem, UmoO WHTEpBal 3HAYCHUS
COMMPOTHUBJICHHUA «HOPMa» BKJ/IIOYACT UHTCPBAJIBL 3HAQUCHU U COIMPOTHUBJICHHUA
«HEHCTPABHOCTh», KaXAbIM W3 KOTOPHIX PACMHOJIOKEH OKOJO T'PaHHUIIbI
HHTEPBAJIa 3HAYCHUSA COMPOTUBIICHUS «KHOPMa».

. Cnoco6 mo mn. 3, omauuarowiuiica mem, 4mo Ha3HAuUCHHUE cTaryca s
KEDKI[OIZ BXOI[HOﬁ 30HBI BKIHOYACT HA3HAYCHHC CTATYCAa «HCHUCIIPABHOCTbL»
JUJIA BXOI[HOﬁ 30HBEbI, mapamMcTphbl COIMPOTHUBJICHHUA IMPOBOJHOTO
MOJICOCTMHEHUS] KOTOPOH COOTBETCTBYIOT OJIHOMY M3 MHTEPBAJIOB 3HAYCHMI
COIIPOTHBJICHUS «HECHUCIIPABHOCTD».

. Cnoco6 mo mn. 1, omauuarwwuiica mem, umo OCYIICCTBIAIOT IHUTAHHE
OXPaHHBIX JaTYUKOB A/ unm MMOXKAPHBIX HSBGLHaTeHeﬁ oT OJIoOKa mUTaHUA
YCTPOMCTBA NEPEJAYN CUTHAJIA.

. Cnocob no n. 1, omauuawwuiica mem, ymo WCHoJIb3yIOT KOHTPOJUIED,
BBITIOJIHCHHBIA C BO3MOXKHOCTBK) HA3HAYEHUSA APYrOM BXOAHOW 30HBI W3
COBOKYIIHOCTH BXOJHBIX 30H AJI IMOAKITIOYUCHHUSA OXPAHHOI'O AdTUHMKA HIIA
MOKapHOTO M3BeMaTesa 0€3 N3MEHEHH ITPOBOIHOTO MOACOSAMHEHNS STOTO0
OXPaHHOTO AdTYHMKa HJIK IIOKAPHOI'0 HU3BCIIATCIIA KO BXOAY YCTpOfICTBa
repeaauu CUrHaa.

. Cnocob no n. 1, omauyawwuiica mem, umo npu TEPBOM MPOBOJTHOM
MoACOCAMHCHHUN OXPAdHHBIX AOATYHKOB A/ IMOKaPHBIX HSBGLHaTeHeﬁ K
YCTPOUCTBY MEPENAYd CHUTHAJIA BBIMOJHAKOT IEPBOHAYAIBHOE HU3MEPEHUE
COMMPOTHUBJICHUA IMPOBOAHOTO IMMOACOCAUMHCHUA JIA KEDKI[OIZ BXOI[HOﬁ 30HEI C

MOCJICAYIOIIUM YCTAHOBJIICHUCM U3MCPCHHBIX MTAPaMCTPOB COIIPOTHBIICHHUA B
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KaueCTBE MPEABAPUTEILHO 3aIaHHBIX MAPAMETPOB CONMPOTUBJICHUS IS 3TON
BXOJHOW 30HBI U COXPAHCHUEM B 3alIOMHUHAIOIIEM YCTPOUCTBE.

. YCTpOHCTBO mepeaayu CUTrHajga OT MPOBOAHBIX OXPAHHBIX JATUYUKOB W/WIH
MOKAPHBIX U3BEINATEICH, KOTOPOE COACPKUT: KOHTPOJUIEP, COCAUHEHHBIN C
aHaJoTO-IU(POBBIM MpeoOpa3oBaTesieM M PaJIUOMOIYJIEM, OJOK IHTAHHS
YCTPOMCTBA, COBOKYNHOCTH BXOJOB JJSI NPOBOAHOTO MOJACOCIAHECHUSA
OXPAHHBIX JATYUKOB W TMOMKAPHBIX M3BEIIATEIICH, KAXKJIBIA K3 KOTOPBIX
aCCOLIMUPOBAH C BXOAHOW TPYIIIOH, 00pa3yIouX COBOKYIMHOCTh BXOIHBIX
TPy, 3allOMUHAKOIIEE YCTPOUCTBO, COCAMHEHHOE C KOHTPOJUIEPOM U
MpeaHa3HAauYCHHOES IS XpaHeHUs wuWHQOpManuM O BXOAHBIX 30HAX M
ACCOLMMPOBAHHBIX C HUMHM BXOJAax Ui TPOBOJHOTO TNOJICOECIUHCHUS,
KOHTPOJUIEP BBIMIOJHEH JUII  YCTAHOBKH TMPEABAPUTEIIBHO  3aJaHHBIX
MapamMeTpPOB COMPOTUBJIEHUA JJIA KAXKI0W BXOJHOW 30HBI U COXPAHCHUS UX B
3alOMUHAIOIIEM YCTPOUCTBE, KOHTPOJUIEP BBIMOJIHEH I MEPUOIUYECKOTO
OMpOCa KAXKJIOW BXOAHOU 30HBI, KOTOPAasi UMEET MPOBOJHOE MOJACOCANHEHHUE,
A TOJYYEHHME B OTBET IAPAMETPOB  COMPOTUBJICHUS MPOBOJHOTO
MOACOCAUHEHUSA JIST KAXKIOW TAKOM BXOJHOM 30HBI, KOHTPOJUJIEP BBIMOJHECH
JUIST CPAaBHCHHUS TOJYYCHHBIX MMApPaMETPOB COMPOTHUBJICHUS MNPOBOJHOTO
MOJACOCANHEHUS C MPEIBAPUTEIIBHO 3aJaHHBIMH napameTpaMmu
COMPOTHUBJICHUSA, COXPAHCHHBIMH B 3allOMUHAIOIIEM  YCTPOMCTBE, U
HA3HAUYECHUE CTaTyca JUId KaXKOOW BXOAHOW 30HBI, BKIIKOUAsA CTATyC
«TPEBOra» ISl BXOJHOM 30HBI, MApPaMETPbl COMPOTHUBIICHHUS IPOBOJIHOTO
MOACOCAUHEHUA KOTOPOW OTJIHYAKOTCA OT NPEABAPUTEIIBHO 3aJaHHBIX
IMapaMeTPOB COIPOTHBIICHUS, KOHTPOJUICP BBHIIOJHEH M1 (popMHUpOBaHHS
IMaKeTa JAHHBIX, KOTOPHIC BKIIOYAIOT HH(POPMAITMIO O CTaTyce KaKIoi
BXOJHOW 30HBI, JJId KOTOPOM BBIMOJHEHO MNPOBOAHOE MOACOCIUHEHUE
OXPaHHBIX JAaTUUKOB W/MJM TMOXKAPHBIX H3BEIATENIeH, a Tak)Ke O CTaryce
paboThl yCTPOWCTBA TEpeAaud CUTHANIA, W OTHPaBKH CHOPMUPOBAHHOTO

IHakKkeTa JAHHBIX qcpes3 paauoMOayJIb K LOCHTP AJIbHOM CTaHIIHUH,



BBIMIOJIHEHHOMW MO MEHBIIEH MEPE I ONMOBEHICHUS O TMOJYYEHHM CTaTyca
«TpCBOra».

9. YcrpoiictBO mo 1. 8, omauuarouieeca mem, UmoO 3aMOMHUHAIOIIECE
YCTPOUCTBO  COAEPXUT  MPEABAPUTENBHO  33/JlaHHBIC  MMApaMeETPbl
COIMPOTHUBJICHNUA, BKJTIOYAKOIIHUEC HHTCPBAJI  3HAQUYCHHUA COMMPOTHUBJICHHUA
«HOPMa», KOTOPBIA COOTBETCTBYET CTATYCYy OTCYTCTBUA TPEBOTH.

10.¥YcrpoiictBo mo n. 9, omauuarouieeca mem, 4mo WHTEPBAI 3HAYCHUS
COIIPOTHUBJICHHUA «HOPMa» BKJ/IIOYACT UHTCPBAJIBL 3HAQUCHU U COIMPOTHUBJICHHUA
«HEUCITPABHOCTb», KAXIbI M3 KOTOPBIX PACHOJIONKEH OKOJO TPAHMIIBI
HHTEPBAJIa 3HAYCHUSA COMPOTUBIICHUS «KHOPMa».

11.¥Ycrpoiicteo no n. 10, omauuawuieeca mem, 4mo KOHTPOJUIIEP BHIOJIHEH
JUIS HA3HAUCHUS CTaTyCa «HEUCIPABHOCTh» JJIsl BXOJIHOW 30HBI, TApaMETPhI
COMMPOTHUBJICHHUA IIPOBOAHOIO MHIOACOCAMHCHUA KOTOpOﬁ COOTBCTCTBYIOT
OJHOMY M3 HUHTCPBAJIOB 3HAUCHUU COMMPOTHUBJICHUSA «KHCHUCIIPABHOCTL».

12.¥YcrpoiicTBo 10 1. 8, omauuarwuieeca mem, ymo 6JI0K MUTAHUS YCTPONUCTBA
BBIIIOJIHCH € BO3MOJKHOCTBKO IIMTAHHUA OT CCTH IICPCMCHHOIO TOKa H
MATAHUSA OT AaKKYMYJISTOPHON OaTapeu.

13.YcrpoiictBo 1o mn. 8, omauuawuieeca mem, 4moO TONOITHUTEIBHO
000pyZI0BaHO KJIeMMaMH TIOJAKIIOUEHMS Ileled TMHUTaHWS OXPaHHBIX
JATYUKOB HW KIEMMaMHU TOAKIHOUCHUA ueneﬁ MMUTAHWUA  IIOXKAPHBIX
W3BELIATEIIEH.

14.Ycrpoiicteo mo n. 13, omauuarwouweeca mem, umo TONOTHUATEIHHO
COACPIKHUT OJIOK MHATaHUA OXPaHHBIX AATYHUKOB W ITOXKAPHBIX HSBGL[[aTeJIeﬁ,
COCAMHEHHbIH C OJOKOM TMHWTaHUA YCTPOWCTBA M TMOACOCIMHEHHBIN K
KICMMaM IMMOAKITKOUCHUA ueneﬁ MUTAHHUA OXPAHHBIX AATYHMKOB M KICMMaM
IMOAKITIOUCHUA ueneﬁ IMATAHKA ITOKAPHBIX HSBGL[[aTeJIeﬁ.

15.YcrpoiicTBo 1Mo 0. 8, omauuawuieeca mem, 4mo KOHTPOJUICD MPUTOACH
A1 U3MCPCHHA COIIPOTHUBJICHUSA IIPOBOAHOIO IOACOCAMHCHMA K&)I(I[Oﬁ
BXOI[HOﬁ 30HBI, KOTOpad COACPKUT INOAKITIOYUYCHHBIC OXPAHHBIC HaTYUKH

W/WJIA MOKapHbIE U3BEIATEH.
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GO8B 25/10 (2006.01)
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CoryiacHo MexayHapoaHo# nateHTHO# knaccudukauy (MITK)

b. OBJIACTb TIOHUCKA:

[IpocMoTpeHHas JoKyMeHTauus (cucTeMa Knaccu(pukauuu u nHaekcs MITK)
G08B

OnexTponnas Gasza AaHHbIX, HCTIOL30BABILAACA MPH MOUCKe (HasBanue Gasbl M, €CIIH, BO3MOXHO, HCIOJIB3YEMbIE TIOMCKOBBIE TEPMHUHbI)
EAITATHC, Google Patents, espacenet

B. TOKYMEHTLI, CHUTAIOLIHUECS PEJIEBAHTHBIMHU

Kateropus* CCBIJIKH HA IOKYMEHTbI C YKa3aHHEM, [JI€ ITO BO3MOXKHO, PeIeBAHTHBIX YacTei OTHoCcHTCS K MYHKTY Ne

Y YuebHo-MeToanuECKOE NOcOOHe B MOMOLIb CNEUHATHCTaM MPOEKTHBIX M 1,8
MOHTaXXHbIX OpraHW3auHH, CTPaXOBbIM KOMITaHHUAM, clyx06aM 06e30MacHOCTH.
PyKOBOACTBO MO NPUMEHEHHIO aJPECHO-aHAIOTOBbIX CHCTEM TOXAPHOM CHT-
Hann3auuu. BeceMupHas akageMus Hayk KOMIUIEKCHOM 6€30MacHOCTH. YHH-
BEPCUTET KOMIJIEKCHBIX CHCTeM 6€30MacHOCTH WHXXEHEPHOro 00eCreYeHHs.
[Onnaitn] Mocksa 2012 [Haiineno 14.11.2021] Haiizeno B <
https://www.systemsensor.ru/upload/rukovodstvo_aasps_2012.pdf >

MyHKT.2.2., Gur.S 2-7,9-15
A
Y Jlekumun-TeXHHUECKHE M3MEPEHUs W NPUOGOpPB. MOCKOBCKHI roCyaapCTBeH- 1,8
Hbli YHHBEPCHUTET TeXHOJAOrHH M ynpaeiaenus uM. K.I'. Pasymosckoro. [On-
naiiH] [20.04.2015] [Haiineno 14.11.2021] Haiineno B <
https:/studfile.net/preview/3298774/ >
nyHKT 4.4., puc. 4.7
A 2-7,9-15
A US 2008/0253327 A1 (MIKKO KOHVAKKA wu np.) 16.10.2008 1-15
BeCb JOKYMEHT
A US 8970364 B2 (NUMEREX CORP.) 03.03.2015 1-15

Be€Cb JOKYMEHT

D MOCICAYIOWINE NOKYMEHTb! YKa3aHbl B NPOJO/HKCHHH

«T» - Gonee NO3AHUI JOKYMEHT, ONyCNHKOBAHHBIA NOC/E AaThl IPUOPUTETA H
NPHBEACHHBINA 1A NOHKUMARHA W300pETCHUA

«X» - NOKYMEHT, umeromuit Hanbonee GNU3KOE OTHOWIEHKE K NPEAMETY MOKCKA,
110pOoUaNIMi HOBU3HY WK N300PETaTENLCKUI YPOBEHD, B3ATHIN B OTAEILHO-
CTH

«Y» - IOKYMEHT, HMerolui HanGonee GNU3KOE OTHOLICHHUE K NPEAMETY MOMCKA,
nopoyaiuii n306peTaTenbekuii ypoBeHb B COYETAHUH C APYTHMH IOKYMEH-
TaMH TOH e KaTeropuu

«&» - NOKYMEHT, ABNAIOLMHACS NAaTEHTOM-aHAIOrOM

«L» - NOKYMEHT, NPUBE/ICHHbIH B APYTHX LENIAX

* Ocobbie KaTeropum CChIIOUHBIX AOKYMEHTOB:

«A» - IOKyMEHT, ONpEAENAIoni 061N yPOBEHD TEXHHKH

«D» - IOKYMEHT, MpUBEAEHHBIN B €BPA3Niickoil 3asBKe

«E» - Gonee paHHMi JIOKYMEHT, HO ONYGIMKOBAHHLIH Ha ATy NoAa4n

eBpa3HICKOl 3aABKH MM NOCHE Hee

«O» - IOKYMEHT, OTHOCALUMHACA K YCTHOMY PACKPITHIO, IKCTIOHHPO-
BAHHIO H T.A.

"P" - JOKYMEHT, OnyONMKOBAHHBIA 10 AaThl NOAAYH €BPAIUHCKOL
3a8BKH, HO M0CJIE AaThl MCIIPALIMBAEMOrO NpHopuTeTa”
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