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BBEJAEHUE

Hacrosmuii ToKkyMeHT npeqHa3HauyeH AJI U3Y4EeHUs KOHCTPYKIHMM M MpHHLUIA PaboThI
anmnapaTrypbl KOHTpoaupyeMoro nyHkra «Mcerb» (nanee no texcry — KII) u conepxut onucanue ee
YCTPOMCTBA, MPUHIMIA ACHCTBHS, TEXHUYECKUE JaHHbBIE U JIPYTUe CBEACHMsI, HEOOXOIUMBIE IS
o0ecrieyeHns MPaBUIbHON SKCILTyaTaluy.

Anmaparypa KOHTpojupyemMoro myHKTa «lMceThb»  sBIIIeTCA MPOrpaMMHPYEMBIM
YCTPOMCTBOM M IIpeHAa3HAYEHA JJIsl UCIIOIB30BaHUS B CUCTEMaX AMCIETUYEpU3AINH, TEIEMEXaHUKU
JUIsL ONIEPAaTUBHON OO0paOOTKHM NAaHHBIX O COCTOSTHUM KOHTPOJUPYEMOTO IMYHKTA, BbIAAUYW KOMaHJ
MEPEKITIOYEHUS U TIepeaur JAaHHBIX O COCTOSIHHH Pab0oduXx mapaMeTpoB.

K pabore ¢ KII monmyckatorcst nuia He Moyioxke 18 jeT, nMmeromue KBaTu(hUKaImOHHYIO
rpynmy 1o snekrpode3onacHoctd He Hike III m mpomenmme oOyuenue skcrutyararuu KII B
paMKax HacTOSLIETO PyKOBOJCTBA.

B cBsi3u ¢ Tem, 4TO W3/eNME TOCTOSHHO COBEPILCHCTBYETCS, B KOHCTPYKIHIO W3JICIIHS
MOTYT OBbITh BHECEHBI HM3MCHEHHs, HE OTPa)XCHHBIC B HACTOSIIEM JOKYMEHTE, HO HE YXYIIIAOIINe
paboty uznemnus.
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1 OIIMCAHUE U PABOTA U3JIEJINA

1.1 Ha3unauyenue

KII ycranaBiauBaeTcs Ha TEIEMEXaHUYECKOM KOHTPOJIUPYEMOM IIYHKTE U IPEIHAa3HAYeHa
s cOopa TeleMexaHuyeckod HH(popManuu W mepenaun e€ Ha myHKT ynpasienus (I1Y),
ocHaméHublii [10 OUK «/lucmetuep NT», a Takxke miga npuéMa M HCHOJHEHUS KOMAaH]
teneynpasienus (TY) ot ITV.

KII oGecrieunBaer c60p MHPOPMALMM O COCTOSHHH JIBYXMO3UIIMOHHBIX 00beKTOB (TC),
3HAUEHUAX M3MepsAeMbIX BeauuuH TeneusmepeHuid tekymux (THUT) wu  tenemsmepenuii
unrerpanbhbix (THUN), a Takke BblAady KOMaH[ TEAEYIPaBICHUS HA TPOMEXKYTOUHbBIE pEIE.

KIT co3maércss MeETOAOM MPOEKTHOW KOMIIOHOBKM U3 (DYHKIIMOHAIBHBIX MOJIYJICH
HoMeHkJaTypsl KII «MceTth», B cocTaB KOTOPOH BXOJIAT:

[kad KOMIOHOBOYHBIIHA

VYpasnsomuii kouTposiep CuakoM-IP/DIN 1o 4 mr
Mopyns TC430 oo 8 mTyk

Mopyns TUT430 no 8 mryk

Mopyns TY430 no 8 mryk

bnoku nurannsa 24 B

Pene mpomexxyTouHbIe TENCyIpaBICHUS

KneMHUKN BXOIHBIX CUTHAJIOB

HomnonuurenbHo B mkady KII moryr ycranaBnmuBaTbesi H3eins HEOOXOIMUMBIE IS
¢byuakrmonuposanust KI1 B 3a1aHHBIX YCITIOBUSIX.

TunoBsIe JOIOIHCHUS:

o Mognem YIICTM-02, myist paboThI B KaHaNIaX CBSI3U C YACTOTHOM MOAYJISIIIHCH
° MocroBoii koHTposuiep CunkoM-IP/DIN 11 noaiepxku MpoToKoIa CBA3U
coBMecTuMoro ¢ KII «I'panut»

. biioku pe3epBHOTO NUTaHUSA (TUIT ONIPEETAETCS IPHU 3aKa3€e)

. VYceTpolicTBa TEpMOCTaTUPOBAHUS (ONIPEAEIIAETCS YCIOBUAMM SKCILTyaTalluN)
. Konuentparops! cetu Ethernet (Tun onpeanensercs npu 3akase)

Ucnonnenus KII paznugaroTcs nHOOPMAIMOHHOW €MKOCTBIO IO OCHOBHBIM (DYHKITUSIM
cniocoboM cBsi3u ¢ [1Y, uTo onpenenser nepeMeHHbIH COCTaB YCTPOUCTBA.

Tunossie ucnonuenus KI1 o6o3nauvarorcst komOuHaImen OykB u udp.
CrtpykTypa 0003HaYeHHS YCTPOHCTBA:

Ba3oBble KoHOUTrYpallMy 11l HaBECHBIX MIKadOB:

KN «UCETb» CTnn-xx.yy.zz{P}{M}{I'}

, TIe

nn — TN mKagda

XX — KoJimuecTBO BXoa0B TC
yy — KoJinuecTBO BX0a0B TUT
7Z — KOJINYECTBO 00beKTOB TY

P — npu3Hak pacmupurensHoro mkada
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M - npusHak ycraHoBkH MozeMa tuna Y IICTM-02

I' — mpuznak noaaepxku npotokona KII «['panut»

CrenmanabHEIS KOHd)I/IFVDaHI/II/IZ

- Pactmpurensusrii mkagp TY

KN «MCETb» TYnn-zz

, TAC
nn — TaN mKagda

77 — KOJIN4eCTBO 00bekTOB TY

TunoBble BapuaHTHl IPUMEHSEMBIX KOMITIOHOBOYHBIX HIKa(OB:
54 — cranpHOI HaBecHOM mkad S00B*400mr*220r
66 — cranbHOI HaBecHoM mKkad 600B*600m*220r

86 — cranpHOI HaBecHOM mkad 800B*800m*220r

bazoBrie KOHd)I/IFVDaHI/II/I JJIS1 HAITOJBbHBIX I_HKa(bOBZ

KM «MCETb» HIM206-xx.yy.zz{P{M}{I'}

, T71e

XX — Konu4decTBo Bxoa0B TC

yy — KosinuecTBO Bxoa0B TUT

77 — KOJM4YECTBO 00beKTOB TY

P — npu3sHak pacmupurensHoro mkada

M - npusHak ycraHoBKH MozeMa tuna Y IICTM-02
I' — mpuznak noaaepxku npotokona KII «['panut»
Tumnooii pazmep mkaga - 20008*600mr*800r

B o6mem cimygae KII MoxeT cocTosTh M3 OXHOTO 0a30BOrO miKada W HECKOJIBKUX
pacmpuTeNnbHBIX. B 6a3oBoM mikady yYCTaHaBIMBAETCS YIPABJSIOMMNA KOHTpOJUIEp U
(GYHKIIMOHATHHBIE MO/IYJIN, B PACITUPUTEIBHBIC KA(BI — TOIBKO ()YHKIIMOHATBHBIE MOIYIIH.

CocTtaB THIOBBIX KOH(UTYpAIUil IPUBEIEH B MPUIIOKECHUH.

KIT oGecneunBaer oOMen mHpopmanueir mo ynokambHON cetu Ethernet 10/100BaseT B
npotokoiie «HMcers UDP» ¢ cepsepom tenemexannku OUK «/Iucneruep NT».

KIT oGecneunBaer oOMen mHpopmanueir mo nokambHOoM cetu Ethernet 10/100BaseT B
npotokoiie «['OCT P MOK 870-5-104» ¢ cepsepom tenemexanuku OUK «Jlucneruep NT».

KIT o6ecrneunBaer oOmeHn wuHbpopmanueir ¢ IIY (cepBepom Tenemexanuku OWK
«ducneruep NT») uepe3 acuHXpoHHBIM TOPT RS-232 B paziuyuHbIX TPOTOKOJIAX, CPEU KOTOPHIX:

o T'OCT P MOK &870-5-101 ai1st cBsI3U IO BBIAEICHHBIM KaHaJaM CBI3U U
paguoKaHany
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«cete COMTMPKT» 110 BBIIEIEHHBIM JIMHUAM CBA3H
o «Hcerp PAIINO» o paguokanaity

TunoBoe ucnonnenue KII npennazHadyeHo it MPUMEHEHUS B pallOHAX C YMEpPEHHBIM
KJIMMATOM, JJIs1 Pa3MEIIEHUs 0] KpbILEeH (B YKPBITUN).

KII oTHOcHMTCS K BOCCTaHABIMBAEMBIM PEMOHTHPYEMBIM MHOTO(YHKIIMOHATbHBIM
U3JICTUSM.

[xa¢ KIT obecrieunBaeT 3amuTy OT JOCTYIA K OMACHBIM YaCTSM MPOBOJIOKON M OT TBUIH
U CIIOUTHOTO 00ph3ruBanus (ctenens 3amuTsl [IP54 TOCT 14254-96).
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1.2 TexHuveckue XapaKTepUCTHKH

[Tutanue KII ocymecTBisieTcs oT ceTu nepemMeHHoro Toka Hanpsbkenuem ot 100 go 240 B
IIEPEMEHHOr0 Toka ¢ 4yactorod 47-63 I'm, nomyckaercs nuranue KII oT mocTosHHOrO TOKa
Hanpspkenuem 110-250 B.

KII ycToiunB 1 mpodeH K KIMMaTHYECKUM BO3JIEHCTBHUAM coryiacHO Tabnuue 1.

Tab6muna 1

Temneparypa Bo3nyxa

T T —— OTtHOocuTENbHAS BIAXKHOCTD, ATmochepHoe

Juamna3son, °C | CKOpPOCTh U3MEHEHUS, Yo nasnenne, klla
°C/ua

Ot 5 10 100 ¢
Ot -10 10 +70 20 Ao Y Ot 86 510 108
KOHJIEHCAIINeN BlIaru

Bpewmst roroBHoctr KII k paboTte npu BKIFOYSHUHM TUTaHUS — HE OoJiee S C.

JIOCTOBEpHOCTD IeperaBacMoi MH(GOPMAIMK ONPEAEISAeTCS UCIOIb3YEMbIM POTOKOJIOM
CBA3U.

1.2.1 Undopmannonnas emkocts KII no pynkuusam

Monyne TUT430 umeer 32 kanana BBoja aHanoroBbix curHanoB (TUT), a o0mas EMKOCTh
KII mo TUT cocrasisier 256 curaamnos.

Monyne TC430 umeer 32 kanana BBoAa JuckpeTHbIX curHanoB (TC) u/unm uHTErpasbHbIX
sHaueHnit mapamerpoB (THHN), a obmas émxocts KII mo TC u TUU coctasmsieT 256 curHaos.

Monyne TVY430 wumeer 32 xaHana BbiBoja ynpaiastomux curHaios (TY) nmns
noakioyeHus pene mnpomexyrounsix (PII), a Bcero KII Moxker ynpaBisiTh BKJIIOYEHHEM H
OTKJIIOYeHHEM 128 00beKkTOB B pexume mpsMoro ymnpasieHus u 240 OOBEKTOB B pEXHME
yIpaBJIeHUs C OOLIMMH KOMaHIHBIMU pelle.




-9.-

1.3 Xapakrepucruku kanajaos KII

1.3.1 Xapakrepuctuku kanajgoB TUT moayas TUT430
Pabounii nuanasod BxoxHeIx curgaioB TUT — £ 5 MA, i £ 20 MA.

[lepexmtoueHuss MexAy Juana3oHaMH TMPOU3BOAUTCS  HE3aBUCUMOM  yCTaHOBKOM
MEPCMBIYCK 10 KAXKIOMY BXOOY.

Bxonnoe comportuBienue BXxona paBHO 246 Om it quamnazona + 5 MA u 62,5 Om s
nuanasoHa + 20 MA.

Bce BXoabl MOAyNs UMEIOT OAWMH OOIIMH MPOBOJA, OTHOCHUTEIBHO KOTOPOTO H3MeEpseTCs
BXOJHOH TOK.

Wudopmanus 0 COCTOSHHHM KOHTPOJIUPYEMOTO IIYHKTa [0 aHAJOTOBBIM CUTHAajaM
NIEPEAECTCs aNapaType BEPXHETO YPOBHS EPUOJUIECKH U CIIOPATUIECKH.

[Tepuoanueckas nepenaya GOpMUPYETCS ¢ MPHUBSI3KOM K aCTPOHOMHUYECKOMY BPEMEHH T10
MepUoy 3aJlaHHOMY TIpH KoHpurypamuu moayis. {uanazon uamenenus nepuona ot 1 mgo 10000
cek. B nepeaavy BKIHOYAKOTCA BCC U3MEPACMBIC TAPaMETPhbl BHC 3aBUCUMOCTU OT UX U3MCHCHUS.
[TakeT ¢ JTaHHBIMM COMPOBOKIAECTCS METKOM BpeMEeHHU. TOYHOCTh MPUBA3KH BPEMEHH +- I MC.

Crnopanudeckas mepenada (GOpMUPYETCs TpU OOHAPYKEHUH H3MEHEHHS aHaJOTOBOTO
CHTHaJla Ha BEJIWYMHY, NPEBBIIAIONIYIO 33JaHHYI0. 3aJaHue (Jajnee - YCTaBKa Ieperaydn)
YCTAQHABJIMBACTCS MpPH KOHPHUIypallMd B KBAaHTaX KaK pa3HOCTh MEXAY TEKYIIUM 3HAYCHHEM
BXOJIHOTO CHUTHaJla W 3HA4YeHHEM, OTHpaBlIE€HHBIM B mpeapayniem coobuienuun IIY. VYcraBka
nepeaadyu 3a1acTcsa eﬂﬂHOﬁ AJid BCEX BXOOOB MOIYJIA.

[TapameTpsr 00pabOTKH aHAJIOTOBBIX BXOAHBIX CUTHAJIOB:

® npeoOpa3oBaHue CUTHaja B U POBYIO bopmy OCYLIECTBIIETCS
neeHaauarupaspagasiM AL, Tpunaauateiii paspsa 3HakoBbld. [IpeoOpasoBanue
IIPOU3BOJUTCS B  YCIOBHYIO BEIMYMHY —  «KBaHTbl». llomHas  mkama

npeobpazoBanHoro curHana - ot muHyc S5 000 mo mmoc 5 000 kBanToB. dopmat
IIPEJCTABICHUS I IIepeiaun — J1Ba OaiTa B JJOMOJHUTEIBLHOM KOJIE.

Bennunna kBaHTa:
— g quamaszoHa 5 MA — 1 MKA;
— g quamnazoHa 120 MA — 4 MKA;

® @pezen JOMyCTUMONW OTHOCHTEIBHON NMPUBEACHHOM MOTPEIIHOCTH IpeoOpa3oBaHUs
—£0,25 %, ue 6onee;

® qQpenen JAOMYCKAEMOIO 3HA4YE€HHS JIONOJHHUTEIbHOM NPHUBEACHHOW IOIPENIHOCTH
aHanoroBslX BX0J10B KII, BbI3bIBa€MOIl M3MEHEHMEM TEMIEPATypbl OKpPYKaroUIEH
cpenst Ha Kaxapie 10 °C — £ 0,1 %, ue 6onee;

®  BpeMms MOJHOTO ITMKIJIAa U3MEPEHHUs M0 BceM BXojaM He Oonee 120 mc. Bpems mukina
YCTaHOBJICHO MPOTPAaMMHO M OIMpeeNseTcs HeoOXOAUMMOMN TIIyOMHOM IMOJaBlIEHUs
nomex. 3a BpeMsl LIUKJIa IpOou3BOAUTCS HE MeHee 50 n3MepeHuil KaKaoro BXoza C
MOCJIEIYIOIIUM YCPEIHEHUEM MOJyYEHHOIO 3HAYCHHUS. .

e ocna0ieHHe TOMEXH, HAJlO)KEHHOM Ha BXOJHOW CHTHAN, — JEHCTBYIOIIETO
HaNpsDKeHUs CUHycouaaabHoi Gopmbl gactoroit 50+0,5 u 100£0,25 'y — He MeHee
50 nb.

® ocnabieHre HWMNOYJbCHOW TOMEXHM JJIUTENBHOCThIO A0 1 MC, HallO)KCHHOW Ha
BXOJHOM curHai, — He MmeHee 10 ab.
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® U IPEJOTBPAIICHUS NIEPEAAYH LIIYMOB B TPAKTE U3MEPEHHUS IIPU HYJIEBOM BXOAHOM
TOKE, MPEIyCMOTPEHA BO3MOJKHOCTb IIPOIPAMMHOIO «3aHYJICHHS» H3MEPEHHOTO
3HA4YeHHUs B Mara3oHe OKoJIO HyJs. [/luamas3oH 3amaeTcs npu KOHQUTYpHPOBaHUU B
KBaHTaXx.

Bxon BeinepkuBaeT Bo3aeicTBUE HampsikeHus 10 250 B moCTOSHHOTO WU MEPEMEHHOTO
TOKa OTHOCHTEIBHO TMPOBOAA 3allMTHOTO  3a3eMJICHUS MOAYJIS W  BOCCTAHABIMBACT
paboTOCTIOCOOHOCTH MOCIIE CHATHUS BO3ACHCTBHS.

Bxon nMeeT 3auTy OT BBICOKOBOJIBTHBIX MMITYJIBCOB JIUTENbHOCTHIO 10 1000 Mkc. Jlis
JTAHHOMW 3aIUTHI IPUMEHEH cuMMeTpudHblid TVS-auon ¢ HanpsbkeHuem mpodos 15 B, npenenpaas
MOIIIHOCTh uMmyibca 600 BaTT.

1.3.2 Xapakrepucruku kananos TC/TUHU moayas TC430

YCTpolCTBO IpM HOMHHAJIBHOM HAaNpsDKEHUM A1 BXOAHBIX curHanoB Unom =24 B
MOCTOSTHHOTO TOKa obecnieunBaeT BBoJ TC u nmmynbcHbIX curHanoB THUU ¢ xapaktepucTukamu:

g kanajgoB TC:

CTaTHYECKHUE:

. MUHUMAaJIbHOE CONPOTUBIICHUE aTYMKa I pa30MKHYTOH 1enu — 7 KOM (Tok uepes
KOHTAaKTHI 2,3MA);

° MaKCUMaJbHOE COMPOTHUBIICHUE NAaTYMKa JJIs 3aMKHYTOH 1enu — 6 kOm (Tok depe3
KOHTAaKTHI 2,5 MA);

JTUHAMHYCCKUC:

] MHHUMAJIBHOE 3HAYEHHE JINTEIIBHOCTH YCTAHOBHUBILETOCS COCTOSIHUS CHUTHAJIA

(mocTosiHHas BpeMeHH (QuIbTpa «Apede3ra» KOHTAKTOB JaT4YMKa) yCTaHABIUBAETCS
KOH(UTypalMoOHHBIM MapaMeTpoM B auanazoHe ot 1 1o 10000 mc;

. MOJYJIb MHHUIIMHMPYET cOOOLIeHHe 00 M3MEHEHMHU COCTOSIHHMSI BXOJHOTO CHTHala C
MPUBS3KOM K aCTPOHOMHUYECKOMY BPEMEHM C TOYHOCTBIO 10 1 Mc. (TOYHOCTh
NPUBS3KH 3aBHCHT OT YCTAaHOBICHHOW BpeMEHH QWIbTpA) U JOMOJTHHTEIHHO
COXpaHseT COOBITHE B SHEPTOHE3aBUCUMOMN NTaMATH (EMKOCTh MaMsITH— 32 COOBITHS).

o npu OTKIoueHun nutaromero HanpspkeHuss KII coxpansier Tekyiiue COCTOSIHUS
BXOJIHBIX CHUTHAJIOB B JHEPrOHE3aBHUCHUMOW maMsaTd. [Ipu BKIIOYEHWU MHUTAHUS
OTpeeNsIeTCS COCTOSIHMSI CUTHAJIOB M B Cllyyaeé HMX HM3MEHEHHUs 3a TMepuoj
HEPaOOTOCTIOCOOHOCTH WHUIIMHPYETCS COOOIIeHHe 00 W3MEHEHHWH COCTOSHUS
BXOJIHOTO CUTHAJIA.

g kanajgdos TUMN:

CTaTUYCCKUC:

° TOK uepe3 AaTdaukK B cocTossHum «[IAY3A» - He 6oiee 2,3 MA;
U TOK uepe3 gaTuuk B coctosuu «MIMITYJIBC» - He menee 2,5 MA;

JTUHAMUYECKHE:

. MHUHHMMAJIBHOE 3HaueHHEe JUIUTENbHOCTU cocTosiHusA «MMITYJIbC» nmm «ITAY3A» -
1 Mc;

° MaKCcUMajbHas 4yacToTa ciaeaoBaHust uMiysibcoB — 500 I'm.

. eMKOCTh KaHANBHBIX cduerdnko THU — 22, YCTpOUCTBO HE JOIYCKaeT IOTEphb
UMITYJIbCOB. [Ipy MpEBBIINIEHUHM MAaKCUMaJIbHOTO YMCIA CYETUHUK YCTAHABJIMBAETCS B
HYJIb.

. TEKyIllee 3HAUCHUE CUETYMKA COXPAHSETCS] B SHEPrOHE3aBUCUMOM MaMSITH.

Bce BX01bl UMEIOT rajibBaHUUECKYH0 pa3BsA3Ky 10 2500 B ¢ normueckumu nensMu Moayis.
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Bxon BeinepkuBaeT Bo3aeicTBUE HampsikeHus 10 250 B moCTOSHHOTO WU MEPEMEHHOTO
TOKa OTHOCHTEIBHO TMPOBOAA 3allMTHOTO  3a3eMJICHUS MOAYJIS W  BOCCTAHABIMBAECT
paboTOCTIOCOOHOCTH MOCIIE CHATHUS BO3ACHCTBHS.

Bxon nuMeeT 3a1uTy OT BRICOKOBOJIBTHBIX UMITYJIBCOB JIUTENBbHOCTHIO 70 1000 Mkc. Jlis
JTAHHOMW 3aIUTHI IPUMEHEH cuMMeTpudHblid TVS-auon ¢ Hanpsbkernuem npodos 30 B, npenenpHas
MOIIIHOCTh uMMyibca 600 BaTT.

1.3.3 XapakrepucTuku nemnei rejeynpasiaenus moayias TY430

K BbIXOZaM MOAYIs MOXHO TOJKIIOYaTh HArpy3Ky AakKTHBHOTO WJIM HHIYKTHBHOTO
XapakTepa, PacCUYNTAHHYIO Ha HampspkeHne 24 B MOCTOSHHOTO TOKa M MOTPEOISIONIYI0 TOK HE
ooitee 300 MA.

BBIX0161 MOTYIISL 3aIIUIIIEHBI OT KOPOTKOTO 3aMBbIKaHUs Ha 00muii mpoBo (+24 B).

Moaynbs crmocoOeH KOHTPOJHMPOBATh HalW4yue NUTaHUs 1erned TY, HeT0oCTHOCTh Menu
TEJICYNpPaBICHUS] M HAIW4YMe 3aMblkaHMid Mexay nensmu TY. B ciyuae oOHapyxeHHs
HEHCIIPAaBHOCTH BbIadya KoMaH bl TY OJoKupyercs.

B tunoBoit koH(pUrypanuu BBIXOABI MOAYIs KoMmiiekTytoTcs pene «FINDER» mapka
40.52.9.024 na xonoakax «FINDER» (mapka 95.05) st yCTaHOBKM Ha MOHTa)KHYIO pelky. Pene
MO3BOJIAIOT KOMMYTHPOBaTh HampsbkeHue nepeMmeHHoro Toka 250 B mpu Toke no 8 A. Ilpu
KOMMYTallUl HalpsDKEHUs MOCTOSHHOTO Toka 220 B, npu 3aMblKaHUM JONMYCTHMBIN TOK 8 A, mpu
pa3MbIKaHUU JommycTuMbIi Tok 0,15 A.

BpeM}I YACPIKAHUA  KaXJAOro BbIXOJAa B AKTUBHOM COCTOdIHMU  3a4acCTCiad  IIPU
KoH(purypupoBanun Moayis. Jlnanazon BpeMeHu ynepxkanus oT 2mc 110 30 cex.

1.3.4 XapakTepucTHKH BHEIIHHUX CTHIKOB CBfI3M YIPaBJISAINIIEr0
KOHTpOJLIIepa

Xapakrtepuctuku nopta Ethernet:
e Tun paszséma — RJ45
e xalenp CBS3M — BUTAA Mapa 5 KaTeropuu
® cKopocTh BbIOMpaeTcs aBTomatudecku 10 uiau 100 Mo6ut/c
® MakcuMaibHas JnuHa kabens 150 m

® 1I0pT HOI[K.HIO‘-IGHI/IG/OTK.HIO‘-IGHI/IG 0€e3 CHATHS MUTAHUA

XapaKTepUCTUKU aCHHXPOHHOTO MOPTa:
® Ttumn pazpéma — RJ45

¢ (¢u3nuecKue XapaKTEePUCTUKU MHTEP(EHCHBIX CUTHAJIOB MOPTAa COOTBETCTBYIOT
cranaapty RS-232

® DPCXKHUM II€peaavu JaHHBIX — aCHHXpOHHBIﬁ

¢ (dopMar JaHHBIX HACTpauBaeTCs MOJb30BaTeneM — 7 Ui 8 OUT JaHHBIX, | UIu
JBa CTOM-0MTa, KOHTPOJIb MO YETHOCTH, HEYETHOCTH UIU 0€3 KOHTPOJIS

® CKOpOCTh Tmepedadd HWHGOPMAIMK  yCTAaHABIWBAETCS  IOJb30BaTeIeM B
muanazone: 50 - 115200 out/c

Xapaxkrepuctuku nopra CAN-bus:
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e Tun pazpéma — RJ45

e ckopocth mnepenaun gaHHbIX — 500 wmmm 50 KoOut/c - ycraHaBimBaeTcs
MOJIb30BaTENIEM B 3aBUCUMOCTHU OT MPOTSKEHHOCTH JTUHUM CBSI3H.

e Tun kabens — BUTas mapa
® KOJHMYECTBO Harpy3ok — He Ooiiee 24
® [OPT JONYCKAaeT MOJAKJIIOYCHNE/OTKIIOUEHNUE HAarPy30K 0e3 CHATHUS MUTaHUS

e wmakcumaibHas anuHa kabens 50 M u 500 M 171 BBICOKOW M HU3KOH CKOpOCTEeH
COOTBETCTBEHHO

1.3.5 XapakrepucTuku 0J10Ka NUTAHUS.

st pa6otel KIT ucrons3yroTcsi HCTOYHUKHY MUTAHUS C BBIXOJAHBIM HarpspDkeHueM 24 B u
MomHocThio 30 Bt. BxonHoe HampspkeHune ucrouHuka nuranus ot 100 no 240 B nmepemenHoro
TOKa ¢ yactoroit 47-63 I'w.

JlonmyckaeTcsi MCTI0Ib30BaHUE BXOJAHOIO IOCTOSIHHOTO HanpspkeHus ot 110 no 250 B.

OnvMH MCTOYHMK MNUTaHWs cHocoOeH 3amuTaTh A0 6 (QYHKIMOHAIBHBIX MOAYJIEH H
ynpasistomii koutposuiep KII.

OTtnenbHBIA OJIOK MUTAHUS YCTAHABIMBAETCA AJIs MUTAHUSA TaJbBaHUYECKH pa3BSI3aHHBIX
BXOJHBIX 1enieid TC, 0IMH UCTOYHHK CIIOCOOEH 3amuTaTh BXOAHBIE enH Tpex moayneir TC430.

biiox nuTaHus MMEET BCTPOEHHYIO 3allUTY OT MEPErpy3Ku U KOPOTKOTO 3amMblKaHus. biok
ABTOMATHUYECKH BBIXOJAUT HA HOPMAJbHBIM pEXUM pabOThl TOCIE CHATHS MEperpy3kd WIn
KOPOTKOTO 3aMbIKaHUSI.
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1.3.6 Kommynukanuonubie Bo3Mo:xkH0cTH KIT «MceTh»

Kommynukanuonnsie Bo3MOXHOCTH KII «HMceTb» omnpenensroTcs BO3MOXKHOCTSMH €ro
YIPABJISIIOLIETO KOHTPOJJIEPA, B KAYECTBE KOTOPOr'0 BHICTYNAET KOMMYHUKAIIMOHHBIA KOHTPOJLIEP
Cunkom-IP. Nmes B pacnopstkenun nBa unTepdeiica — Ethernet 10/100 m acHHXpOHHBIA TOPT
RS232, moxno obecnieunts cBsi3b KII ¢ cepBepom HeckonpkuMu criocobamu. Kak npaBuiio, MOKHO
COBMECTHO (OJJHOBPEMEHHO) MCIOJIb30BaTh 00a uHTEep(deiica i CBSI3U ¢ BEpXHUM ypoBHeM. Ecim
M0 KAaKUM-TMOO TPUYMHAM COBMECTHOE WCIOJIb30BaHUE WHTEP(PEHCOB HEBO3MOXKHO, WIU
HEKeNaTeNIbHO, 3TO Oy/IeT OrOBapuUBaThHCA.

Jlist opraHuM3anMd MHOKECTBA Pa3HOPOJHBIX KAaHAJIOB CBA3M BO3MOXKHA YCTaHOBKA
nononHuTenbHbIX YK (BTOprunbix) Ha muHy CAN.

Ha mnpuBenéHHOM HMKE pPHUCYHKE NPUBEICHBI CYLIECTBYIOLIME HA JAaHHBII MOMEHT
OCHOBHBIEC BAPUAHTBI OPraHU3ALMH CBSI3U.

cD},’HI{Ll,lr'1CI‘HE‘|J'IbHI:ale Modynn

MNopt RS232 b"
MpoTokon M3K&70-5-101
MpoTtokon ViceTs (pagnansHein)
MpoTokon WMcete-Paguo

Libuna CAN

Ynpasnawowmn

’ MpoTokon MAKB70-5-104 Annapatypa CERau Ha
koHTponnep KN

MpoTtokon MceTs (UDP) > BEPXHWW YPOBEHD
Nopt Ethernet10/100
MpoTtokon KM« paHuT»
MpoTtoken KM«Komnacs
MNopt RS232 MpoTokon KM TW120 -

MocToBoW
koHTponnep K

Pucynok 1. Cxema kommyHnukaruit KIT «Mcetb»

1.3.6.1 Cgs3p mo mopry ETHERNET

Opranmsanus oOMmeHa TenenHpopMmalnyeld ¢ BepxHMM ypoBHeM 1o mnopty Ethernet
BO3MO’KHA C UCIOJIB30BaHUEM 2-X IPOTOKOJIOB!

[Iporokon «HMcers UDP»
. [Iporokon 'OCT P MOK 870-5-104

IIporokon «Hcers UDP» mnpemnaraercs HCHONb30BaTh I  BEPXHUX  YPOBHEHU
ocHameHHbIX cuctemoit ACILY «OUK Jlucneruep».

Hcnonb3yempiii it oOmena mnporokon UDP  (TpaHCHOPTHBIA YpOBEHb) SIBIISETCS
noaMHoxkecTBoM mpotokosnioB TCP/IP, mostomy ycranoBuTh coenunenue KII ¢ cepsepom
BO3MOXHO B cpeze, Tae obecreunBaeTcst npoxoxaeHue (mapupyrusanusi) IP makeroB ot KII k
cepepy. Ilpu stom gt dopmupoBanuss UDP makeToB wucmonb3yeTcs mpoTokon «MceTh»
(MIpUKIIaJHON YPOBEHb MPOTOKOJA), pazpadoranHblil ¢ yuérom creruduku KII, odecneunBarommit
Kak OOMEH TeleMeTpuel, Tak M BO3MOXHOCTb IPOBEJICHMsSI JAMAarHOCTMKM M HW3MEHEHHs
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KoHpurypauuu QyHxuoHanbHeIx Moayiei KII, oOHOBiIeHHE BCTPOCHHOTO MPOTPAMMHOIO
obecrieueHus U TeCTUPOBAHUE.

[Mporokon «Hcers UDP» peanu3zoBan kak 0a30BbId croco®d oOMeHa M MOXET OBITh
UCTIOJIB30BaH B JIFOOOM COYETaHUH C APYTUMH KOMMYHUKAITMOHHBIMU BO3MOKHOCTSIMU Y K.

IIporokosn 'OCT P MOK 870-5-104 nmpennaraercss HCIOAb30BaTh [UIsl BEPXHUX YPOBHEH
Ipyrux npousBoautesnei. [Iporokon peanuzoBan coBMecTHO ¢ npotokosioM ['OCT P MOK 870-5-
101 mo mpunmuny - wiu. Takum 0O0pa3oM, He BO3MOKHA OJHOBpeMeHHas pabdora Ha ogHoM YK
npotokosoB 104 u 101. Pabora mo mportokomy 104, mpu 5TOM, wuMEeT OOJBIINI TPUOPUTET
(coenunenue o TCP nopty 2404 oTkiatoyaeT 0OMeH 1o nocienoparenbHomMy nopry YK).

Jpyroii BapuaHT ucnojib3oBaHus mopta Ethernet - opranmzammst «MocToB». IlakeTsl oT
(YHKUIMOHATBHBIX MOJETCH TOCTaBIAIOTCA YIPABISIIOIUM KOHTposuiepoM uepe3 Ethernet mo
MOCTOBOTO KOHTpOJIIepa HJIM KOHTPOJJIEPOB, T.K. HUX MOXET OBITb HecKosibko. g 3Toro
UCIIOJIB3YIOTCS MMpoKoBemarenbuble naketsl UDP nporokona. MocroBoii koHTposuiep (CHHKOM-
IP) ucnonusier pons mpeodpazoBaTesst MpoTokoa. To ecTh, mpuHUMas JaHHbie oT 610koB KII, oH
dopmHpyeT Ha CBOEM NOPTY OOMEHa MaKeThl B BHIOPAaHHOM MPOTOKOJIE.

B Hacrosmumii MOMEHT Uil MOCTOBOIO KOHTPOJIJIEpAa pPEAJTM30BAaHO MPOTPaAMMHOE
o0ecrieyeHne TMOMJIEPKKA CHHXpOHHOro mpoTokona KII «['panut» 18 paguanbHBIX U
MarvcTpajbHbIX KaHaJloOB CBA3U, a Takxke mnporokosibl KII «Kommac 1» u KII T™M 120 nnsa
MarucTpajJbHbIX KaHAJIOB CBSI3H.

[Ipumensiercs JnaHHBIA BapuaHT CBA3M B clIy4yae HEOOXOAMMOCTH OO0ECIeYuTh
COBMECTHMOCTbH C CHCTEMOW BEPXHETO YPOBHsI pabOTarolei B JaHHBIX MPOTOKOJAX.

1.3.6.2 CBs3b uepe3 acHHXpOHHBIN TopT RS-232

Jlnss oOMeHa C BEpXHHUM YPOBHEM IO TIOCIEAOBAaTEIbHOMY KaHAJIy CBSI3M MOXKHO
WCIIOJIb30BaTh aCMHXPOHHBIN MOPT ympasistoniero koutposwiepa KII. PeanusoBanbl cienyromuye
MPOTOKOJIBL:

e KII «MHcerb» - (¢GUPMEHHBIH TPOTOKON JUIsI paaudaibHBIX KaHAJIOB CBS3H
(TpaHCTIOPTHBIN ypoBeHb peanu3oBaH 1o nporokonry COMTMPKT) ,

e KII «Mcers PA/IO» - hupMeHHBIN IPOTOKOJI ISl MarHCTPAJIbHBIX KAHATIOB CBSI3H,

e [Iporoxon MOK-870-5-101 nebamaHCHBII peKUM ¢ UCTIONb30BaHueM kaapa FT1.2,

B o1uH MOMEHT MOKHO HCIIOJIB30BAaTh TOJIBKO OJWH W3 BBIIICIIEPCUNCICHHBIX BAPUAHTOB.
Tun ucnosb3yemMoro MpPOTOKOJIA OIpPEAeseTcs IPOrpaMMOM IIPOLIMTOM B YIPABISAIOIMMI
koHTposuiep KII.
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1.4 YcrpoiictBo u padora KII «HMcerb»

KoncrpykruBao KII mpeacrapisier co00it 0IMH WM HECKOJIBKO HABECHBIX METAJUTHYECKUX
mKa(oB, BHYTPH KOTOPHIX 3aKpEIJICHbl HAa MOHTAXXHBIX peikax (YyHKIIMOHAJIbHBIE MOAYIH WU

Jpyras anmaparypa.

Cas3b KII ¢ KOHTpOIHPYyEeMBIM 00BEKTOM OCYIIECTBIISIETCS Yepe3 KOMMYTAIMOHHBIE 32KUMBI
(KIIEMHUKH).

KII «MceTrb» COCTOUT U3 OJTHOTO UM HECKOJBKHUX YIPABIISIONIMX KOHTPOJIEPOB (J1ajee 1o
tekcTy YK) Cunkom-IP/DIN n Heckonbkux ¢hyHKnoHambHbIX Moayaei TC430, TUT430 u TY430,
o0beMHEHHBIX ~ MarucTpanbHoii  muHOW CAN. Bce  xommnonentl  KII  sBisrorcs
MPOrPAMMHUPYEMBIMU YCTPOMCTBAMHM M COJIEPkKAT MOMHUMO CBOEM OCHOBHOM MpOrpamMMbl €mi€ U
Ha0Op KOH(UTYpaIlMOHHBIX MapaMeTPOB, KOTOPbIE OMPEIENSAIOT PEKUM pPabOThI, YUUTHIBAIOIINUN
0COOEHHOCTH O00BEKTa TeIEMEXaHN3aAIINH.

Bce Bompochl, CBsI3aHHBIE C MPOrPaMMHPOBAHUEM U KOH(QUTYpUPOBAHHEM KOMIIOHEHTOB
KII, pematorcsi ¢ momoiibio cepBucHbIX mporpamm Ha [1K.

TenscurHanmzauwa TeneusmepeHue Teneynpaenexue
(32 BKOf] (32 Bxoga +-5MA/4-20MA) (16 obwekToB)
Knemuim Ha KnemHuku Ha o ~
16 CUrHANOS 16 curiance Brokw pene TY Ha 4 oGbexTa

DYHKUMOHANBHEIE MCOY W

-

HE CMEnyIOWNe MOy K

Lliwesia CAN

YnpaensawoLwmia

I
koHTponnep K '

o

Mpotokon M3K870-5-101

MuTtaxwe 220B "
Mopr RS232 Mpotoken MeeTe (aCWHXPOHHLIA) -
MpoTtokon M3K870-5-104
p i AnnapaTypa cBA3v Ha
Mopr Ethemnet10/100 Mpotokon WceTe LUDP,I* BepF:(HL:L‘fypOBeHb

MpoTtokon KM«lpaniTs
Mpotokon KM«Komnacs
Mopr RS232 Mpotokon KN Th120 "'

OuarHocTika 1
KOHCOWIY pUpOBaHWE

L]
CAH Serial

)

MMocTopon
kKoHTRponnep K

=+
-

Pucynok 2.  ®@ynkuuoHanbHas ctpykrypa KIT «MceThb».

KonmuuectBo YK omnpenensiercs xkonvuecTBOM ©  TUIIOM KaHAJIOB CBA3UM C BEPXHHUM
YpOBHEM.
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Ilocne BkIIOUEHUS NUTAHMSI U BBIIOJHEHUS CTapTOBBIX mpouenyp YK HaumHaer ompoc
(YHKIMOHATIBHBIX MOJYJICH.

OYHKIMOHATBHBIE MOAYIH SBISIIOTCS HWHTEIEKTYalbHBIMU YCTPOMCTBAMHU, MO3TOMY
nepBuuHas 00paboTka MHGOpPMaLMU OCYIIECTBIsETCS B MecTe e€ mosyueHus, a YK BeimonHser
(GYHKLNIO TOCTaBKU 3TOH MH(POPMALIUH 0 aKTUBHBIM KaHallaM CBsI3U. TaKuX KaHAJIOB MOXET OBITh
HECKOJIbKO U OHM Bce MOTYT ObITh akTuBHbIMH. Eciin YK o6HapykuBaeT, 4To MOJKIIOYEH K CETH
Ethernet, oH mbITaeTcs yCTaHOBUTH COEIMHEHUE C cepBepoM, [P-aapec koTOporo mpomnucaH B €ro
KOH(QUTYpallul ¥, MpPH YCIEHNIHOW TMOMBITKE, HAYWMHAaeT OOMEHMBAThCS C HUM JaHHbIMH. [lpu
OTCYTCTBHM CBSI3M C OCHOBHBIM CEPBEPOM CIIEAYET IMOMNbITKA CBA3AThCA C PE3EPBHBIM U T.1.
Acunxponnsii mopt (RS232) Bcerma rotoB kK mepegadye AaHHBIX, €CJIM 3TO MPEANHCAHO €MY IO
nporpaMMe u KoHpurypamuu. TN MpOTOKONA CBS3M 4Yepe3 aCHHXPOHHBINA MOPT OMpeeseTcs
YCTaHOBJICHHOH B yIPaBIIAIOIIEM KOHTPOJIJIEPE TPOrPaMMO.
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1.4.1 YcrpoiicTBo U padoTa ynpasJjsiionmero KOHTpoJijiepa.
1.4.1.1 Koncrpykuusa YK

KoHTposutep BBINOJHEH B OTACIBHOM METaJ0-IUTACTUKOBOM KOPIyCe pa3Mepamu
105*%75%45 mm.

R5232

CAMbus
COpoc U nporpaMMUpoBaHue

HHOMKaUMA
Ethernet

Ethernet 10/100

Pucynok 3. Buewmnnii Bug YK u pacnonoskeHrue OCHOBHBIX KOMIIOHEHTOB

1.4.1.2 OcHoBHBIE NapaMeTpbl KOHTPOJLIEPA.

[TapameTp Ennanna Bennuuna
W3MEpEHUs

Ckopoctb 1o cetu Ethernet Mo6on 10/100
CKOpOCTh 110 aCHHXPOHHOMY TTOPTY 601 50...115200
Ckopocts 1o mae CAN-bus Ko6on 500/50
Hanpspxkenue nuranus (DIN) B 9-36
[ToTpebasiemsbrit Tok, He O6omee (DIN) MA 100 - 45
JlnanazoH pabouux Temmneparyp rpanyc Lenbcus. -10..4+70

OCHOBY KOHTpOJJIEpa COCTaBISET MOJYJb, KOTOPBIH COIAEPKUT MPOIECCOP aPXUTEKTYPHI
MCS-51 u nHabop mMuKpocxem, obecnieunBaromuii cBs3b B potokosie TCP/IP nmo mokansHOM ceTn
Ethernet.  KoHTposuiep BBINONHEH B BHJAE ABYXIUIATHOTO MOJIYJS, NPEIHA3HAYEHHOI'O IS
yctanoBkU Ha DIN peiiky.

Ha nmare pasMemnensl cieayromue 3jeMeHThl: mpoueccopHbii moayns Ul, DC-DC
kouBepTop U4 u DA1, Mmukpocxemsl JpaiiBepoB mocienoBareabHbix uHTepdeiicor DD1, DD3, u
DD9, cynepsuszop nuranust DDS, xontpomnep mumnbl CAN-bus DD6, npaiiBep mmunsl CAN-bus
DD4, cornacyroriue u 3aiuTHBIE 2IeMeHThl. Habop KOMIIOHEHTOB MpeIycMaTpUBaeT IBa BapruaHTa
UCTIOJIHEHUS 110 TUITYy HHTepdeiica acuHXpoHHOTO nopra: RS232, RS485.
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Hcnonnenue uHTepdeiica 3amaeTcss NMOJOXKEHUEM IepeMblukn koHTakToB JP1. Hmkuee
nosioxeHue (cm puc) — pexum RS-232. Bepxnee — RS-485.

Bt ¥
g ,I.III .rl( =

Bios

Nonoxenwe RS-232

Pucynok 4. Buja KoHTpoJuiepa co CTOPOHBI JIEMEHTOB CO CHATBHIM MPOLIECCOPHBIM MOYJIEM

KonTpomiep umeer Tpu pazbéMa a1 BHEIIHUX coenuHeHuil. B pazpéme «SERIAL» (XP1)
cobpanbl nenu acuHXpoHHOro mopta. Ha passém «CAN» (XP5) BeiBenenbl nenu CAN-mIUHBL
Ha3nauenue KOHTakTOB npuBeneHO Ha pucyHke. Pa3zpém «Ethernet» (XP10) tunma RJ-45
npeHa3HaueH Juid noakiIoueHus k cetu Ethernet yepe3 crangapTHbIi kaOenb.

CAN SERIAL
DL
T BLOGTET L 8/9G7ET L
RX- ims j T
s CANL [CT5 | 5]
2345678 CANH TxEXD
B-485
Bl A-485
GND
Ethernet Muraune

+e

CuHkowm IP/DIN

Pucynok 5. Ha3zHaueHHe KOHTaKTOB COCIMHUTENIbHBIX Pa3beMOB YIIPABJISAIONIET0 KOHTpOJIEpa

WNunukainus paboThl KOHTpOJUIEpa BBHINIONHEHAa Ha 4 CBETOAMOJAX, JIBa M3 KOTOPBIX
«LINK» u «100» ycTranoBieHsl HaJl pa3beMoM ceTu Ethernet 1 03Ha4ar0T COOTBETCTBEHHO HATMYHE
cBsi3u mo ceru Ethernet m pabory nHa ckopoctum 100mOut, a nBa npyrux — <«[IPUEM» u
«[TEPEJJAYA» ycTaHOBJIEHBI CO CTOPOHBI MHTEP(EUCHBIX Pa3bEMOB M WHIUIUPYIOT OOMEH IO
aCHHXPOHHOMY KaHaJly CBS3H.
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[Mepexmtouarens SW1 — npeaHasHayeH Ui CIIy>KEOHBIX PEKUMOB.

JBroxok “1” B momoskeHnu ON — MpOU3BOIUT ammapaTHbId cOPOC KOHTpOJLUIEpa.

JBmxok “2” B monoxkeHud ON — NEpeBOAUT KOHTPOJJIEP B PEXKUM HU3KOYPOBHETO
IPOrpaMMHUPOBAHUSL.

HopmanbsHoe nonoxxenne aBmxkoB nepekiatoyarens SW1 — OFF.

PaboToif Bcex y3JIOB ympaBisieT MHUKPOIPOILIECCOP MO MpOTpaMMe, XPAHSIICHCS B €ro
BHyTpeHHel namsaTu. [lociie BKIIIOUEHUsI MUTaHMsI BBIIIOJIHAETCS 3arpy3ka MapaMeTpoB HAaCTPOMKU
U3 DHEPrOHE3aBUCUMOM MaMsTH, IOTOM KOHTPOJUIEP COBEPLIAET IOIBITKY YCTAHOBJICHUS CBSI3U C
TEPMUHAJIOM (CTapTOBBIA PEXHUM KOH(UTYPUPOBAHMS) Yepe3 ACHMHXPOHHBIA MOPT Ha CKOPOCTHU
9600 60xa. Ilocie 3aBepiieHUsT CBSI3M C TEPMHHAIOM (MJIM OTCYTCTBHE CBS3M B TEUEHUH 3 CEK)
cleyeT mpoLeaypa 3amycka OCHOBHON IIPOrPaMMBL.

OcHoBHast mporpamMma 00ecredrBaeT BBIIOJIHEHUE CIEAYIOMUX (YHKIIMIA:

orpoc ¢pyHKunoHanbHbIX Moayiel KII u npuem nnpopmarmu no mmne CAN;
NOJICP)KKY COEMHEHUs ¢ cepBepoM TeieMmexaHuku mo cetu Ethernet, ucnonb3ys
nporokosl UDP wu peTpaHCHsnuio NakeTOB IMOJYYEHHBIX OT (PYHKIIMOHATHHBIX
MOJYJIEH;

IpUeM U mepenady TelenH(POpPMalUU IO aCUHXPOHHOMY IMOPTY 1O BBIOpAaHHOMY
IIPOTOKOJLY;

MOAJEPKKY COEIUHEHUS C MOCTOBBIMM KOHTpoiuiepamu 1o ceru Ethernet,
ucnionb3yss nporokon UDP  u  perpaHciasnuio IakeTOB IOJIYYEHHBIX  OT
(GYHKIMOHATIBHBIX MOJYJICH;

MOAJEPKKY TUAarHOCTUYECKOro coequHeHus 1o cetu Ethernet, ncnonb3ys npoToKoa
UDP u BoinonHeHue QyHKIMN MO U3MEHEHUIO KOH(UTYpalli ¥ CMEHbI OCHOBHOM
IIPOrPaMMBI;

KOHTPOJIb PabOTOCIIOCOOHOCTH OCHOBHBIX Y3JIOB KOHTPOJIEpAa M AaBTOMATHUECKUH
nepe3aryck B cirydae oOHapyKeHHs cOOeB.

YpOBEHb MHUTAIOMIETO HATPSHKEHHUST KOHTPOJIMPYET CYNEepBU30p NMUTaHus. [Ipu CHIDKEHUH
nuTaHus 6osee uem Ha 10% BbIpabaThIBaeTCsl CUTHAT OJOKUPOBKH PabOThI MUKPOIIPOIIECCOPA.
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1.4.2 Koncrpykuusi QyHKIHOHAJIBbHBIX MOXYJIei

¢)YHKI_II/IOH8,J'ILHBIG MOAYJIH, B LCIIAX YHI/I(I)I/IKaI_II/II/I, HMCIOT OJMHAKOBYIO KOHCTPYKIIUIO.

Kaxnprit Mmomyns cobpan B muractmaccoBoM kopryce pasmepamu 200 x 130 x 50 MM ¢
po3pavuHoi BepxHeH Kpblikoi. Kopmyc umeeT kperieHue sl YCTAaHOBKM Ha MOHTaXXHYIO PEUKY
(DINS0).

Pucynox 6.  Bueurnwuii Bun gpynkimonansHoro moayist KIT co cHATOM KpbIlIkoit

[To omHOMYy Kpar MOMAYJS pPa3MENICHBI pa3beMbl JUIS TOIKIIOUEHHUS IENCH CBSA3H C
00BEKTOM.

[To npyromy Kparo MOZIyJisi yCTAaHOBJICHBI:

IpoxoHble pazbeMbl MHUHBI CAN;
CEIIEKTOp aJpeca MOAYIIA;
MHAUKATOP peXHUMa paboThl MOITYJIS;
pa3beM AJIs MOAKIIOUEHHS MTUTAHUS.

DNEeKTpOHHAs cXeMa MOAYJIEW CMOHTHPOBAaHA Ha JBYX MeuyaTHbIX miaTtax: miata KI1430 u
COEMHHUTEIIbHAS IJ1aTa.

1.4.2.1 IInara npoueccopa KI1430

[Inara npoueccopa KI1430 siBiisieTcst TUIIOBBIM 3JIEMEHTOM anmnapaTypbl KOHTPOJIUPYEMOTO
nyHKTa «VlceTb» M TPHUMEHSETCs BO BCeX (DYHKIIMOHAIBHBIX MOJYJSX, BXOISIIMX B KOMILIEKT
anmnapaTtyphl.

[Tnara KI1430 BeimonHsieT cienyomue GyHKIuI:
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praBHeHI/Ie CTapTOBBIMI/I OHepaHI/IHMI/I MOI[y.]BI IIOCJIE €T0 BKIIKOUCHMU,
JTUArHOCTHUKA COCTOSIHUS (DYHKITMOHAIIBHOTO MOTYJIS,

YTEHUE CUTHAJIOB C BXOJI0B (DYHKITMOHAIBHOTO MOYJIS;

BBIBOJI CHTHAJIOB TEJICYIIPABJICHUS Ha CHJIOBBIE 3JIeMeHThI Mmoayis TY430;

opranuzanus oOMeHa mHpopmarmerd QyHKIIMOHATBLHBIX MOIYJEH C YIPaBISIOIMIMM
KoHTpoJuiepom 1o muHe CAN;

BpEeMEHHasl MPUBI3KA BXOIHBIX CUTHAIOB ((DYHKIIHS YacoB);

YIIPaBJICHUE NOITOBPEMEHHON MTAMATHIO;

yIpaBieHUE MEePEeXOHBIMU MPOLECCAMU NP BBIKJIIOUEHUN MTUTAHUS;

(GYHKIUS 4acoB MPU OTKJIIOYEHHOM MHUTAHUU.

[TapameTpsl nuTaHUA:

- HanpsbKeHUs nuTaHus cocrasisiet S + 0,25 B;

- TOK noTpednenus He 6omnee 80 MA.

KonctpyktuBno KII430 BbINOIHEH B BUZIE€ OTIEIBHOW JIBYXCTOPOHHEW IMEYATHOW IuIaTe
pasmepom 35x 97 MM u coenuHsieTcd ¢ (PYHKIMOHAIBHBIM MOJIYJIEM C TOMOIIBbIO IITHIPEBBIX

pa3beMOB.

Ha nnaTe pasmenieHsl:

16-pa3psaHBI MUKPOKOHTPOJIIEP CO BCTPOeHHBIM 12-TH paspsiaabiM AL,
HopMmanuzaTop AL

KoHTpoJutep untepgeiica CAN;

raJIbBAaHUYECKU PA3BSA3aHHBIA UCTOYHUK MTUTAHUS;

HAKOIIUTCJIb SHCPIUU IJId KOPPCKTHOTI'O 3aBCPIICHHA pa6OTBI MHKPOKOHTPOJIIICpA
IpH OTKJIFOUCHUHN TTUTAHUSA;

WHAUKATOp Hanuuusa nutanus HL1.
paszbeM Il HU3KOYPOBHETO MTPOTrPaMMHUPOBAHUS

97 mm
XP12 XP7 XP8 JP3
] | 98900000 ||oooooooao||oeoaooooo||ooo|
sl [ 23] p2
Ello § XP2 §§ o] HLi
S| |: o
™ s XP9 XP10
i |eooocccco]|ecooocoooc][ooo]
JP1 CAN

Pucynok 8.  Pacnonosxenue pazpeMoB Ha mate KI1430
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OynknuonanpHas cxema miatel KI1430 nmoka3ana Ha pucyHke 6.

ﬁ Hopmanuzatop
5 A ALIN —
a=—o] KOHTpONNER WKHE E 0
CAMN bl B
E
MUKpOKOHTRORNER
JHEPrOHEZAEMCHMDE gLt
CEMHETOANEKTRHYECKOE SHEIMM
03Y (FRAM) emrocTeR
B4kbur

Pucynok 9. ®ynkunonainpHas cxema KI1430

Muxkpokontposiep MSP430F149 npousBoactBa kommanuu Texas Instruments wu3

cemelictBa MHUKpoKOHTposuiepoB MSP430 mpencraBnsier coOoi OMHOKPHCTAIBHBINA 16-OMTOBBIIA
MHUKPOIPOIIECCOP U UMEET:

nepenporpammupyemyto mamsath Tuna Flash (60 Ko6ait + 256 6aiir);
oneparuBHyto nmamsate O3V (2 Ko6aiir);

nBa annapaTtHbix Y CAIL

12-u pazpsaansiii ALl ¢ ©ICTOUHUKOM OMIOPHOTO HANPSKEHUS;

IIECTh BOCBMHU-OMTHBIX IU(POBBIX IOpTAa BBOJA/BBIBOJA C HHIMBHIYaJIbHBIM
IIPOrpaMMUPOBAHUEM KayKIOTO BbIBOJA (48 MuHUIN).

MukpokoHTposuiep paboraet Ha yactote 6 MI 1.

Bpewms nucnonuenust komanael — 125 Hc.

Hanpspkenne nutanust MuUKponpoueccopa ot 1,8 1o 3,6 B.
[ToTpebnenue Toka:

- 280 MKA npu TakToBO# yactore 1MI'1 u HanpspkeHny nutanus 2,2 B;

- 2,5 MKA 1tipu TakToBOM yactoTe 4 kI 11 m HanpsbkeHuu nutanus 2,2 B.

Xapakrepuctuku AIIL:
— MAaKCHMAaJIbHOE BXOJHOE HAIPSKEHUE 25B
— YacToTa mpeoOpa3oBaHUs 200 k't
— UHTETpaIbHAs TIOTPEUTHOCTh THHEHHOCTH +2 ez. MIIAIIETO pa3psiaa
— nuddepenmanbHast MOTPEIIHOCTD JIMHEHHOCTH +1 en. muazuiero paspsia

— MOTPEIIHOCTh CMELLICHUS HYJIS +4 ex. MIauIero paspsaa
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(apuTUBHAS TOTPEIIHOCTD)

— TIOTPEITHOCTh MepeaToOuHOTo KoddpuimenTa
(MyIbTUKAaTUBHAS IIOTPELIHOCTD)

— o011as HempeBeIeHHas OTPEIHOCTs

— TeMIepaTypHasi OTPeUIHOCTh

+2 en. MIaauIero paspsiaa

+5 en. muaauiero paspsiaa
+100 ppm/°C

Hopmaauszatrop ALl mpencraBnsier co0oil aHAJIOTOBYIO NPEHU3MOHHYIO CXEMY JUIS
OIpeieNIEHUs MOJIIPHOCTH aHAJIONOBOTO BXOJHOIO CHTHajla U €€ MpeoOpa3oBaHUs K MOJSPHOCTH

Bxoga ALl TIlpm mnpeoOpazoBaHMM TOJNOXKHUTEIbHAs M OTPHUIATENIbHAS YacTH CUTHAJOB
pa3neIaIoTCs, U ONPEAEIAETCS 3HAK U3MEPSAEMOr0 CUTHAJIA.

Hakonurtens 3Hepruum mocTpoeH Ha 0Oa3e wuoHucropa emkocteio 0,47 @. Ilpu
VICYC3HOBCHHH IUTAHMs 3arlaca dHEPTHH HAKOMMTENSA JOCTATOYHO ISl KOPPEKTHOIO 3aBEPIICHUS
TEKYIIUX MPOLEAyp Npolleccopa, BBHIIOIHEHUS MPOLEAYpPhl 3alucH TeKyled uHpopMaluu B
JHEPrOHE3aBUCUMOE 3allOMUHAIONIEE YCTPOMCTBO M IEPEXO] B PEKUM DHEProcoxpaHeHus. B
peXRUME SFHEPrOCOXPaHEHUS IIPOLIECCOP MPOAOJIKAET BECTU OTCUET BPEMEHH.

1.4.2.2 CoenuHutenpHas miarta

195

Fpynna 1 Fpynna 2 Fpynna 3 Fpynna 4

1 1 1 [

130

a7

Knaso

35

MutaHne 24 B

pasbembl WKHbI CAN

O
.

CenekTop agpeca

Pucynok 10. CoenuHuTenpHas 1miara

Ha coennauTenpHOM 11aTe pa3MenieHbl:

pazbeMBbl IS OKIIOUCHHS TIETICH KOHTPOIUPYEMOTO 00BEKTa;
3aIUTHBIE DJIEMEHTEI BXOAHBIX U BBIXOOHBIX LICIIEH;

SHEProHe3aBUCUMas MaMATh JUISl XpaHEHUS! KOH(MUTYpaly U TEKYIIEro COCTOSHHS
(GYHKIIMOHATIEHOTO MOIYJIS;

e pazwpemsbl nutanus 1 CAN muHsI,
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®  CEJIEKTOp ajJpeca;
e cnenuduUHbIE JJIEMEHTHI (POPMUPOBAHUS BXOIAHBIX/BBIXOJHBIX CHUTHAJIOB JUIS
KaXJI0TO (DYHKIIMOHAILHOTO MOIYJIS.
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1.4.3 Moayas TUT430

Monayns TUT430 npeanaznaden i mpeoOpa3oBaHUS BXOJHBIX aHAJOTOBBIX CHTHAJIOB B
uuppoByro ¢opmy. TexHHYECKHE XapaKTEPUCTHKU AHAJIOTOBBIX BXOJOB, OIpeeNseMble
napamerpamu Moyt TUT430, npusenenst B 1.3.1. OOmuii Bua MOTysIsl TOKa3aH HA PUCYHKE.

Moayns BBOLE AHANOITBEE CATHARDE
Bopown 3.5

Pucynok 11. Bnemmnuii Bux TUT430

HapaMeTpLI IIUTaHUA:

- HanpspKeHust nmutanus — 24 £5 % B;
- Tok notpedsenus He 6onee 100 MA.

IIpu temmeparype okpyxkamoomero Bosayxa (20£5) °C ¥ OTHOCHTENBHOW BIIAXKHOCTH HE
o6onee 80 % COMPOTHBICHHE W3OJSAIMH BXOJHBIX JJeKTpudeckux werneit moxyns TUT430
OTHOCHUTEIIbHO 3a3emiisitomiell muHbl npu HanpspkeHun 500 B gacrortoit 50 I'm momkHO OBITH HE
meree 40 MOw.

IIpu Tex ke YCIOBHAX U3O0JALMS BXOJHBIX LEMEH BBIICPKHUBAECT HCIBITATEIBHOE
Hanpspkerue 2500 B cunycompanbHoi Gopmbl yactoroit 50 I'1y, mpuiokeHHOE B TEUEHUE OJHOU
MUHYTBI MEXY 3a3eMJISIOIIEH IUHON U 00beAMHEHHBIMHU BXOIHBIMU LIETIIMHU.

Monyns TUT430 pabotaer non ynpasienuem miatsl KI1430.

1.4.3.1 VYcrpoiictBo moaymnst TUT430

Mopynb coctout u3 nByx miart: minatel KI1430 u coemuHUTENbHOM TIATHI.
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CoenuHuTeNbHAS TUIaTa BBINIOJHEHA METOJOM I€YaTHOTO MOHTa)Xa Ha IUIACTHHE C
pasmepamu 130 x 195 mm.

PazbeMsl NOAKNHOYEeHWA EX0AHLIX CUTHANOE

s B B | BN

R B

AHana3oHa
HIMEPEHWA

uuuuuuu

Cenekiop agpeca

MNuraHue Pa3beMbl pacilMpeHHA CANbus
HOAYIA

Pucynoxk 12. CoenunurensHas miata TUT430 — ocHOBHBIE 3JI€MEHTHI

TUT430
’ - Kri430

F‘- e} :i: __\-I . — " P;-t %
- e TS 23
X g'é& | < 2l = .3 2
? = 1 Z < | I
Eo—TPf—tr—~|| T3l |

G @ ;_{ < & | = ‘

= B = |

|'®—§-<¢ — DGND %

Pucynok 13. Cxema BxoaHou yactu moaynist TUT430

Cxema BxomHoW dacTu KaHaioB wMoxayias THUT430 wu moAKIOYEHUS JATYUKOB
Mpe/CTaBIeHa Ha pUcyHke 13.

Bo BXODHBIX MemsSX YCTAaHOBJIEHBI CAaMOBOCCTAHABIMBAIOIIHUECS TNPEIOXPAHUTEIN B
IpsIMOM | OOIIIeM POBOAAX M U3MEPHUTENbHBIN pe3uctop. [lepekioueHne quama3oHoB H3MEPEHUS
¢ 5 Ha 20 MA NPOU3BOJIUTCS WHAMBUAYATHHO JJIS KaXJIOT0 BXOJa YCTAaHOBKOHW mepembruek JPS5 —
JP34. VcraHoBKa M CHATHE NEPEMBIUYEK IPOU3BOJUTCS HA COCIMHUTENIBHOM IIaTe MOZAYJS IpPH
CHSITOM KpBIIIIKE.




-27 -

1.4.3.2 Anroputm™m pabotsl moxymnst TUT430

Pabotoit momynss TUT430 ympaBaser KII430 mo mnporpamme, XpaHsIIEHCS B €ro
BHYTPCHHEHN NaMSTH.

Ilocne BKIIOYCHUS ITMTaHUS MOAYJIb HNEPEXOIUT B PCKHUM HHHUIHAIHU3AIOWH, IIPU 3TOM
ONpCACIISACTCA:

- TATI MOJTYJIS,

- agpec monyna B cetu mMHbBI CAN (ycTaHaB/IMBaeTCs annapaTHO HAa COEIUHUTEIBHOMN
mate nepexiatoyareneM SW2).

Tox nmarunkoB THUT mpoxoauT depe3 CaMOBOCCTAaHABIMBAIOLIMICA NPEIOXPAHUTEIb HA
Bxoje kaHasa TUT, u3MepuTeNnbHbIA PE3UCTOP U MPEIOXPAHUTETh B OOIIEM IMPOBOJIC JTATUYUKOB.
Hanpsixenue, nponopiuoHanbHOE BEIMYMHE BXOJAHOTO TOKA, MOCTYNAET Yepe3 MYJIbTHILUIEKCOpP Ha
JIBa OINEPAIlMOHHBIX YCHJIMTENS — OJUH M3 KOTOPHIX paboTaeT B IOJOXXUTEIbHOM, a APYroil B
OTPHUIATENILHON 00JaCTH BXOIHOTO HampsbkeHus. Takum o0pa3oMm, ABE MOJIOBUHBI JHAra3oHa
BXOJHOT'O CHTHaJIa MOCTYMAlT Ha pa3Hble BXOAbl 12-paspsmHoro ALl m u3mepsroTcs UM 10
OT/ENbHOCTU. 3HAK U3MEPEHHsS] YCTAHABIMBAECTCS B 3aBUCHUMOCTH OT TOro B kKakom kaHaine AL
MOJIYy4YEHO 3HaueHue. BpeMsa ogHoro 3amepa coctapigeT 0kojo S0 MKC Ha oauH kKaHai. OJuH UK
n3Mepenus coctasiusier 100 mc, B TedyeHMM KOTOporo mnpousBogutcs 10 50 3amMepoB Kaxaoro
KaHasla. Pe3ynbTaTsl 3aMepoOB B LUKIJIE YCPEOHSIOTCS U NPHUBOAATCS K HOMUHAIBHOW mikane. [[ns
MOBBIIICHUS] TOYHOCTH M3MEPUTEIBHOTO TpaKTa MPEIyCMOTPEHO BBEJICHUE IOMPABOYHBIX
KOA(p(UIIMEHTOB, YYUTHIBAIOIIMX WHIAUBUAYaJIbHbIE OCOOEHHOCTH TpakTa. [IpemycmoTpeHsl
OT/ICNIbHBIC TONpPaBKU JJisi CMEIIEHUS HYJS, MOJOXKUTEIBHOTO W OTPUIATENIbHOTO JMarna3oHa
U3MEPEHUS.

Jns ycrpaneHust 3¢¢exra «ManblX MOKa3aHWH» IMPH OTCYTCTBHH HM3MEPSEMOro TOKa,
BO3MOJKHAa YCTAHOBKA JMala3oHa <«3aHYJIEHUS» M3MEPEHHOro 3HadeHus. Kak MUHUMYM
PEKOMEHAYETCS «3aHYJSTh» AUANA30H 8 KBAHTOB (30HA MOIPEUIHOCTU U3MEPEHMUS).

[lo 3aBepmieHMIO LMKIA pe3yjbTaT CPABHUBAETCS CO 3HAYEHHUEM, OTIPABJICHHBIM B
IpeIbIAYIIEM COOOIICHUH, U €CIM Pa3HHUILA MEXAY BEJIMUYMHAMM MPEBBIIIACT YCTAaBKY 3aJaHHYIO
npu koHurypauuu KII - uHMOMupyeTcs mnepenaya M3MEPEHHOTO 3HAYECHMS YIPABIISIIOMIEMY
KOHTPOJLIEPY.

JIOMOTHUTENBHO WHULIMAPYETCS Mepefayd TEKYIIMX 3HAYEHUH 10 BPEMEHHOMY LUKILY.
Benuunnaa BpeMeHU NHKIA 3a/aeTCs MpU KOH(OUTYPHUPOBAHUU M MOXKET JIeKaTh B Juarna3oHe 1-
10000 cek. Hauanmo mukia CHHXpPOHM3UPYETCA C aCTPOHOMHUYECKHMM BpeMeHeM ( HalpuMep €ciiu
3anan Uk 60 cex — nepenaya OyAeT MHULIMUPOBATHCS MIPH 3HAYCHUN aCTPOHOMHUYECKOTO BPEMEHH
0 cex). Tounocte mpuBs3ku BpeMeHn — +-1 mc. Mudopmamnus nepenaercs B YK ¢ mpusHakom
HUKJIMYECKON MEpPEeNaYd U METKOW BPEMEHH.

1.4.3.3 HasgaueHue 3a)KMUMOB KJIEMHHUKOB JUIS BHEIIHUX IOIKJIIOUEHUN

Bxonp! crpynmupoBansl o 8 mTyK B pazbéMax tumna IDC-10, 0003HaueHHBIX HAAMUCIMU
«[pymma 1» - «'pynma 4» u THOKUM KaOeleM COSTUHSAIOTCS C MPOMEKYTOYHBIM KIEMHHUKOM,
HEeCcylieM Ha ce0e KJIeMMBI IS MOHTaKa CHTHAIBHBIX MPOBOIOB «IOJ BUHT». KIeMHUKH mernen
natynkoB TUT momynst o0ecreuynBaroT 3aKUM OTHOKUIIBHBIX TTPOBOIHUKOB CEUCHHUEM 10 2,5 MM-.

Ha3zpmavenue 3a)XUMOB KJIEMHHKOB [JIS BHEIIHMX HOONKIIOUeHMH pgatuynkoB TUT
YCTpOMCTBa MpeACTaBIeHO B Tabnuue 1.
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Ta6muma 1 — HaznaueHue 3a)KnMOB KIIEMHHKA MOYJIsSI, COOTBETCTBYIOIIETO pa3bemy «I pymnma 1»

3axxuM Haznauenmue 3aKuM Haznauenwue
1+ Bxox 1 TUT 5+ Bxon 5 TUT
1- OO0mui 5- OO0mm
2+ Bxoxg 2 TUT 6+ Bxomg 6 TUT
2- OO0muin 6- OO0mm
3+ Bxon 3 TUT T+ Bxon 7 TUT
3- OO0muin 7- OO0mm
4+ Bxon 4 TUT 8+ Bxon 8 TUT
4- OOmuit 8- OOmumit

Jia pazpéma «I'pynna 2» Hymepauus BXoaoB HaumHaerca ¢ 9, «['pynma 3» - ¢ 17, a
«'pynmna 4» - ¢ 235.
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1.4.4 Monyas TC430

Moayns TC430 nmnpennHasHaueH Ui BBOJ@  TeJECHUTHANM3AIUMU. TeXHHYECKUe
XapaKTEePUCTUKU IM(PPOBBIX OJHONIEMEHTHBIX BXOJOB, ONpEAEIseMble IapaMeTpaMH MOAYJIA
TC430, npueaens B 1. 1.3.2. O0muii BUA MOy MOKA3aH HA PUCYHKE.

K "MCETb"

MEEHT B0 IWCKRET B GRTsi&non
fepann 16

Pucynok 14. OOGmwuit Bua moxyns TC430

[TapameTpsl MUTAHUS MOTYJIS:

- HanpspkeHust nutanus — 24 + 5 % B;

- TOK MOTpebIeHUs MUTaHus Moy He Oonee 100 MA;

- TOK MOTPEOJICHNSI MUTAHUS BXOJIHBIX IIETIeH MOyJist He Oosee 250 MA.

[Ipu Temneparype okpyxarwiero Bozayxa (20+5) °C U OTHOCHUTENBHOM BIQKHOCTH HE
o6omee 80 % CONMPOTHBICHHE W3OJSIIMK BXOIHBIX dJeKTpudyeckux 1eneid moxyias TC430
OTHOCUTENIbHO 3a3emiisifonield mmHbl npu Hanpspkenun 500 B gacroroit 50 ' gomkHO OBITH HE
MeHee 40 MOwm.

[Ipn Tex ke yCHOBHSAX W3OJSAIUS BXOIHBIX [Tl BBIICPKUBACT HCIBITATEIHLHOE
Hanpspkenue 2500 B cunycompanpHO popmbr yactoror S0 ['m, mpuioxeHHOE B T€UEHHE OJIHOMN
MUHYTHI MEXTY 3a3EMIISIIOIICH TUHOW U 00BETMHEHHBIMH BXOHBIMU IICTISIMH.

Monyns TC430 pabortaet moxa ynpasineHuem rmiatsl KI1430.

1.4.4.1 YctpotictBo u pabora moaymns TC430
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Mopynb coctout u3 nByx miart: minatel KI1430 u coemuHUTENbHOM TIAThI.

CoenuHuTeNbHAS TUIaTa BBINIOJHEHA METOJOM I€YaTHOTO MOHTa)Xa Ha IUIACTHHE C
pasmepamu 130 x 195 mm.

FazkemMe | BEXO0AHE ¥ CHMIHINOE

| Cansktop agpeca
JazemneHme [MdTaHKe Gnoka e

MTtaHKe exoqoe TC

Pucynoxk 15. Coenunurenshas maata TC430 — OCHOBHBIE 3JIEMEHTHI

Ha coegunuTenbHOM I1aTe Pa3sMEIICHBI:

pa3zbeMbl Ui MOAKIIOUEHHUS [eNeil OT KOHTPOJIUPYEMOTo IMyHKTa;
3aIUTHBIC AIIEMEHTBI BXOJHBIX IIETeH;

SHEPTrOHE3aBUCUMAs TAMSITh;

pazbem nutanus (XP3);

pazbembl CAN munbl (XP4, XP5);

cesnekTop aapeca (SW2);

uHAUKaTop pexuma moxyns (HL1).

Cxema BxoaHoOM yacTu kKaHaimoB Moayist TC430 u moakItoueHus JaTYMKOB IIPEICTaBICHA
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Ha pUCYHKE.
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Pucynoxk 16. Cxema Bxoanoi yactu moayis TC430

Bo BXOAHBIX 1ENSIX YCTAHOBJIEHBI CAMOBOCCTAaHABJIMBAIOIIMECS TPEIOXPAHUTENN B
OpsIMOM ¥ OOIIEM MPOBOJAaX, TOKOOTPAHWYWBAIOIIUN PE3UCTOpP M U3IYYAOIIMHA JHOJ ONTPOHA.
Jlnonpl, yCTaHOBIIEHHBIE TapaJlJIeIbHO CBETOIMOAAM OINTPOHOB, BBIMOJHSAIOT (PYHKIIUW 3alllUThI
ONTPOHA OT MOMEX MOBPEK/IAIOIIETO BUA.

Pabotoit momymst TC430 ympaBnser KII430 mo mporpamme, XpaHsIIEHcss B €ro
BHYTPCHHEH NaMSTH.

Ilocne BKIIOYCHUS ITMTaHUS MOAYJIb HNEPEXOIUT B PCKHUM HHHUIOHAIHU3AOWH, IIPU 3TOM
ONpCaACIISACTCA:

- TAT MOJTYJIS,

- agpec monynsa B cetu muHbI CAN (ycTaHaB/IMBaeTCs anmapaTHO HAa COEIUHUTEIBHOMN
mJate nepexiatoyareneMm SW2).

B pabouem pexxume MOAYNb MPOBEPSET MUTAHUE BXOAHBIX LENEH U CYUTHIBACT COCTOSTHHE
BxonoB B TeuyeHne 0,5 mc. Ecam kakoil-nubo M3 BXOAOB HM3MEHWI CBOE COCTOSHHE Ha
IPOTHBOIOJIOXKHOE, (DUKCUpYETCs BpeMs MOSBICHHUS CUTHaja, M BKIIOYACTCS MPOTrPAMMHBIN
CYCTUYHUK, B KOTOPBIM 3aHOCHUTCS E€IWHUIIA. 3aTeéM MOAYJb BHOBb OMpAaIIWBaeT BXOAbl. [lpu
COXpaHeHI/II/I HOBOI'O COCTOsSHHS BXOJa B CUCTUUK I[OGB.BJBIGTCH €AuHuIa, €CJIIN COCTOSIHHUE HE
MOATBEPKIACTCS, €IWHUIIA BBIUUTACTCS M3 cueTyuka. [locrme Kaxmaoro ompoca BXOAOB YHCIIO,
3a(pUKCUPOBAHHOE B CUETUYHMKE, CPABHUBACTCS C MPOrPAMMHO YCTAHOBJICHHBIM IPH KOH(PHUTypanuu
BpEMEHEM 3aJIep)KKH TpHeMa CUTHama s 3Toro Bxoaa. Korma 4mciio B CYETYMKE COBIAJET C
YCTQHOBJICHHBIM BPEMEHEM 33/I€P’KKH, MOAYNb (UKCHUPYET CHTHAJI KaK MPUHATBHIA U OTIPABISET
coobmenne YK mo mmue CAN.

[Ipu OTCYTCTBUM HW3MEHEHUN BXOJHBIX CHUTHAJIOB MOAYJIb MPOAOHKACT IUKIUYHO
olpanivBaTh BXOJAbl M MO HCTEYEHUHM BpeMeHM Ha mocbUlky YK wuHpOpManmum o cocTosiHUH
U(POBBIX OJHOAIEMEHTHBIX BXOJOB TOTOBHUT cooOmieHue. [laker ormpaBnsercs B YK mo ero
3anpocy.
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Hanpspokenue A muTaHusl BXOAHBIX IIETEd MOyt MOXKET OBITh MOJAaHO HA KOHTAKTHI
pazbéma XP11 oT JOMOTHUTENBHOTO MCTOYHUKA, WM OBITh MOJYYE€HO M3 OCHOBHOT'O HMCTOYHHKA
nutaHus ¢ nomoirsio DC-DC npeoGpa3zoBarernsi.

Bxozasr crpynmupoBanbl o 8 mTyk B pazbéMax tumna IDC-10,0003HaueHHBIX HAMTUCSIMHI
«[pynmma 1» - «['pynmna 4» u THOKHM KaOeneM COCTUHSIOTCS C MPOMEKYTOYHBIM KIEMHUKOM,
HECyIlleM Ha cebe KJIEMMBI JJII MOHTakKa CUTHAJIBHBIX IPOBOJIOB «I10J BHHT». KJIEeMHUKH Ienei
I[aTqHKZOB TC/TUN monmyns o0ecrneunBalOT 3aKHM OJHOKWIBHBIX TPOBOJHUKOB CEYCHHEM JI0
2.5 Mm”~.

Tabmuma 2 — Haznauenue 3axumMoB kiieMHHKa Moayisi TC430, COOTBETCTBYIONIETO pa3beMy
«['pynmna 1»

3axuM Haznauenmue 3axuM Haznauenwue
1+ OO0muin 5+ OO0mm
1- Bxon 1 TC/TUU 5- Bxox 5 TC/TUN
2+ OOmuit 6+ OOmumit
2- Bxon 2 TC/TUU 6- Bxon 6 TC/TUN
3+ OOt T+ OOmumit
3- Bxon 3 TC/TUU 7- Bxon 7 TC/TUN
4+ OOmuit 8+ OOmwmit
4- Bxon 4 TC/TUN 8- Bxon 8 TC/TUN

Jia pazpéma «I'pynna 2» Hymepauus BXoaoB HauuHaerca ¢ 9, «['pynma 3» - ¢ 17, a
«I'pynmna 4» - ¢ 235.
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1.4.5 Moayas TY430

Monyns TY430 npeanasHadeH At ynpaBieHUs 00BEKTOM TEJIEMETPHUECKOTO0 KOHTPOJIS.
TexHUYecKkne  XapakTePUCTHKH NU(POBBIX  OJHOJJICMEHTHBIX  BBIXOZOB,  OIpEIesieMbIe
napamerpamu moayis TY430, npuBenenst B pasmene 1.3.3. OOmwmii BUI MOIyNsS IMOKa3aH Ha
pucyske 16.

[TapameTpsl MUTAHUS:
- HanpspkeHust nutanus — 24 + 5 % B;
- TOK moTpedieHnst oT uctounuka 24 B He 6onee 350 MA.

[Ipu Temneparype okpyxarwiero Bozayxa (20+5) °C U OTHOCHUTENBHOM BJIKHOCTH HE
o6omee 80 % CONMPOTHBICHUE W3OJSIMU BBIXOAHBIX JJIEKTpUYeCKuX 1eneit momyms TY430
OTHOCUTENIBHO 3a3emiisifonield mmubl npu Hanpsbkenun 500 B gacroroit 50 ' gomkHO OBITH HE
menee 40 MOwm.

[Ipn Tex ke YCIOBUSX H3OJSAIUS BBIXOJHBIX IEMEH BBIIEPKUBACT HCIBITATEIBHOE
Hamnpsbkeaue 2500 B cunycompanbaoi opmel yactoroit 50 ', mpriioxkeHHOE B TEUCHUE OJTHOM
MUHYTBI MEXKY 3a3€MIISIOIICH ITMHON U 00beTMHEHHBIMUA BXOIHBIMH LIETISIMU.

Pucynok 17. Bnemmnuii Bug TY430

1.4.5.1 ¥YcrpoiictBo Mmoaynst TY430
Monaynb coctouT u3 nByx miat: miatsl KI1430 u coequuuTenbHOM T1aThI.

CoenmuHuTeNbHAS TUIATa BBIOJIHEHA METOJOM II€YaTHOTO MOHTa)Ka Ha IUIACTHUHE C
pazmepamu 130 x 195 mm.

Ha mnate PasMCIICHEI CICAYIOINC 3JICMCHTBI:

®  pa3zbeMbl ISl MOAKIIOYEHHUS LIeTel OT KOHTPOJIUPYEMOTO MMYHKTA;
®  3AIIUTHBIC FJIEMEHTHI BXOJHBIX LIETEH;
®  HHEProHe3aBUCUMAs NTAMSTh;
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pazbem nutanus (XP3);

pazbembl CAN mmnbl (XP4, XP5);
cenektop aapeca (SW2);
UHAUKATOp pexxkuma Moy (HL1).

Pa3 beMbl NoANIDYEeHHA pene

— i
i

TRILALAE L MWL "-'"1

R FEE R

Jammra

MuraHue HoaynA CANbUS Cenektop anpeca

Pucynok 18. CoenunurensHas muata TY 430 — OCHOBHBIC 2JIEMEHTHI

Pabotoit monymst TY430 ympasnser KII430 mo mporpamme, Xpassmieicss B €ro
BHYTpPEHHEHN NaMsTHU.

1.4.5.2 Anroputm padoTsl Moayis TY430

Monyne TY430 umeer aBa pexkuma paboThl — CAMOKOHTPOJIb U BBIMOJTHEHHE KOMaHJIbI
TeJIeyNpaBiieHUsl. B pexkuMe caMOKOHTPOJIS MOJIYJb MPOBEPSIET HAIWYHE U YPOBEHb OCHOBHOTO
HanpsokeHus: nutanus. [IpoBepka mpoumsBogutcs yepe3 30 c. Ilocne mpoBepku OTIpaBIsSETCS
coobmuierrne YK 0 COOTBETCTBHH MIIH HECOOTBETCTBHH HATIPSDHKCHUS TUTAHUS .

Pexxum BbINOTHEHUE KOMaH/IbI TENIEYNPABICHUS MPOXOIUT B HECKOJIBKO ITAIOB:
1. mpuem xomannsl oT YK KII — «3ampoc TV »;

2. mpoBepKa MUTAIOUIETO HANpPSKEHUS (JOMYCTUMOE OTKJIOHEHHE COCTaBJISIET
Mmunyc 10 %);

3. YCTaHOBKa YINPAaBISIOIIET0 BbIXOJAa B AaKTUBHOE TMOJIO)KEHHE TIpHU
MOHMXEHHOM HaIpsDKeHUW muTaHus (nmpubnuszurensHo 2,4 B);

4. usMmepeHue Kod(puIeHTa NpoBOJUMOCTH OOMOTKHU pee;

NpoOBEpKa HU3MEpPEHHOTo Ko3(p(duIlMeHTa Ha COOTBETCTBHUE 3aJlaHHBIM
npeaenam;
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6. mepegaya B YK cooOmeHnss O TOTOBHOCTH WJIM OTKa3e BBIMOJIHEHUS
KOMaH/IbI yIIPaBJICHUS;

7. npueM KoMaH[Ibl ucnoaHeHus — «McnonHuts TY »;

8. momaua paboyero HanmpsHKEHHS HA OOMOTKY peie;

9. yxaepkaHHe COTJIACHO BPEMEHH, 3alaHHOM B KoHurypauuu no 1.2.2.3 B;
10. cHsTHE BCEX YIPABIAIOIINX CUTHAIOB;

11.mepenaya B YK cooOimenus o 3aBeplIeHUH UCIIOTHECHHUS KOMaH/IbI.

TY430 K[430

[sIs[e]s]

- : ,
A |—<e:¢ —i'__ll—:—
|1

i

L—

4}@?‘%
J
|
MSP430

% DGND L

Pene npoMexymoyHbie

g 9 %_ 22 In 11 UCNONHEMb
10 E e_
I_D—i_' KORMPONs HanpaxeHusa TY L5y
I|—|J-|—v—l o J
g 18 %—< —— ZTS De/be
l?;(;% - 24/5v

L DGND
DGND
R :|

Pucynok 19. Cxema ueneit teneynpasienus moayis TY430.
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1.4.6 Baox nuranusa KII

brox mutanus Tuma DRA30-24 (DR30-24 nns HanmolbHBIX M1Ka(oB) TOCTPOCH MO CXeMe C
npeoOpa3oBaHUEM HANpsDKEHUS Ha BBICOKOM YacTOTe€ M MpEIHA3HA4eH JUIsl MCIOJIb30BAaHUS B
IIUTOBBIX ycTpoiicTBax. O603HaueHne O6J10Ka MUTAHUS Pa3MEIICHO Ha OOKOBOM MaHENH.

KoHCTpykTHBHO OJIOK NMUTaHMSA BBHINOJIHEH B IUIACTMACCOBOM KOpIIycE € pa3Mepamu
90 x 40,5 x 115 MM 1 npeHa3HayYEH JUIsl HABECHOIO MOHTa)ka Ha MOHTaXKHYIO peliky. Ha nepenneit
IIaHEJIM B BEPXHEH ee 4aCTH pacloyIoKeHbl KIEMMBI [T MOAKIIOUEHHs Harpy3KH, B HUKHEH yacTu
MOJKJIIOYAETCSl CETh. B ILIEHTpe MaHenu HaXOASTCS CHUTHAIbHBIE CBETOAMOABI U PE3UCTOP IJId
PEryJIUpOBKU BBIXOJHOIO HAINPSDKEHUS. 3€JEHbIM CBETOJAMOJ| CUTHAIM3HPYET O HAXOXKACHUU
BBIXOAHOIO HamnpsbkeHud B npenenax ot 90 no 100 % nomunana. KpacHslil CBETOAMOA BKIIOYAETCS
MIPU BBIXOAHOM HampspkeHuu ot 75 10 90 % HommHana.

bnok nutanus cHaOXeH BHYTPEHHUM IUIaBKUM MPEIOXPAHUTEIIEM.

TexHu4yecKkue XapaKTEPUCTUKH OJIOKA TUTAHMUS:
Bxonnoe Hanpsioxenue, B ot 100 mo 240
BrixonHasg MOIIHOCTE, BT 30

BrixonHoe HampsikeHue NOCTOSHHOTO Toka, B 24

BreixoagHoii TOK, A 1,25
I[OHYCTI/IMBIG OTKJIOHCHUA BBIXOJHOT'O HaHpH)KeHI/IH OT HOMHUHaJIa, % 1
YacroTa BXOAHOTO HanpsibkeHus, [ ot 47 mo 63

HcnplTaTrenbHOe HAPSKEHUE MEKY BXOJHBIMU U BBIXOAHBIMU Lensimu, B 3000

ConpoTuBiieHUE U30JISAIIMN MEK1y BXOAHBIMU U BBIXOAHBIMU Lierisimu, Mom 100
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1.4.7 Bbixoanbie peJie

B TumoBoil KoOMIUIEKTanMH, AN peanuszauuu  (QyHKouM TeneynpasineHusi, B KII
ycraHaBnuBatorcd npoMmexyrounbiMu  pene FINDER tuma 40.52.9.024, xoTopble ciyxar
Harpy3kaMmH JUisl yIpaBJsomuX BeIxo10B Moayns TY430.

Pene ycranaBnuBaroTcs B mkady Ha MOHTaXXHYIO peiiky ¢ nmomoribio kononok FINDER tuna
95.05.

TexHu4uecKHne XapaKTePUCTUKH BBIXOJHEIX peie:

Hanpspkenre kaTylmku nNoCTOSSHHOTO TOKa (HOMUHaIbHOE), B 24
Conpotusnenue karymku, Om 750
JIBe TpymIibl mepexIoYaronuxcs KOHTaKTOB
JomnycTtumast Harpy3ka KOHTaKTOB Ha IIEPEMEHHOM TOKE:
MakcumanbHOe HanpspkeHne, B 250
MakcuManbsHBIH TOK, A 8
JomycTtumasi Harpy3ka KOHTaKTOB Ha IOCTOSTHHOM TOKe:
MaxkcumanbHOE HanpspkeHue, B 24/110/250

MakcuManbsHBIH TOK, A 8/0,3/0,12

1214 22 24

A1 121114 L\l L\l
[ 1ord
11 21

A2 22 2124 D
Al A2

Pucynok 20. Dnekrtpuueckas cxema pene

B o R - - a
Pucynok 21. Bueurnwuii Buj pesne (41T yCTaHOBJICHBI Ha MTaHEH MIKada)
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1.5 MapkupoBka
Ha mkady nanecena MapkupoBKa:
Ha [IEPEHEN CTEHKE C BHEIIHEH CTOPOHBI:

YCJIOBHOE 0003HAYCHHUE YCTPOMCTBA
3aBOJICKO HOMED;

KBapTaJl ¥ TOJl U3TOTOBJICHHUSI;
TOBapHBIN 3HAK H3TOTOBUTEIIS;
Hagmuchk «Crnemano B Poccun»;

Ha (YHKIIMOHAIBHBIX MOAYJISAX, BXOJSIIUX B COCTAB yCTPOiCTBA:

® ycioBHOe o0o3HaueHue (Harpumep, « TUT430»);
L4 HyMcpalusa KICMHUKOB U 3a)KUMOB.
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2 NCHHOJIb3OBAHUME 110 HASBHAYEHUIO

2.1 Mepnbl 0e30maCHOCTH

K pabGore c¢ ycTpolicTBOM [OMyCKarOTCsl JIMIA, O3HAKOMJICHHBIE C HACTOSIIUM
JOKYMEHTOM, a TakKe MPOIIEANINe WHCTPYKTaX [0 TEeXHUKE Oe30macHOCTH mpu padore ¢
3JIEKTPOOOOPYAOBaHUEM, TUTAEMBIM Hanpspkenuem 10 1000 B.

[lepen monKIIOYEHHEM YCTPOMCTBA K CETH NHUTAaHUSA HEOOXOOUMO YyOenuThCs B
HAJCKHOCTH NOJAKIIOYEHUS METAIMYECKUX TOKOBEIYIIMX YacTed YCTPOHCTBA K KOHTYpY
3alUTHOTO 3a3€MJICHHUS.
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2.2 ToakawuyeHue JaTYNKOB

MonTtax curHanbHbix nened gatuyukoB TUT, TC npou3BOauTCs HA MPOMEKYTOUHBIE
KJIEMHUKH, pa3MeIIEHHbIe Ha MOHTaXHOH mockocTH mkada KIT «MCETb».

Knemuanku coenunstores ¢ GyHknoHaIbHbIMUA Moy 1My KIT rubkum nteriom.
CeueHue CUTHAIIBHOTO Kabessl He JOJDKHO MPEBBIATh 2,5 KB.MM.

Homyckaercs nienu gatankoB TC u TUT nmpokitagsiBaTh B OJHOM CUTHAJIBHOM Kadee.

2.2.1 MMoakarwouenune natunkoB TUT

PexomenayeMas cxema moakirodeHus uened nardukoB THUT mpencraBieHa Ha pUCYHKE.
Hewncnonb3oBaHHbIE JKWJIBI U 000JIOUKA CUTHAIBHOTO Kalens JOJDKHBI OBITh MOIKIIOUEHBI K
3aKUMY 3a3eMiieHus Ha ctopoHe mkaga KII.

Hatuuku TUT MOXHO MOAKIIIOYATh KaK HE3aBUCHUMO JAPYT OT JApyra Mo ABYXIIPOBOJHOM
CXEMEC€, TaK U IIO0 CXEMEC C O6H_II/IM IMpoOBOAOM. O6H_II/IM Ha KICMHHKE ABJIAKOTCA BCE KIICMMBI
0o003HaueHHBIE 3HAaKOM — (MHHYC). JlomyckaeTcsi OJHOBPEMEHHOE HCIIOJIh30BaHHE OOOMX CXEM
BKJIFOYUCHUA.

Knemmux ch03907 (1e
TUTL30 AIEHIHUK L0 i
AP 1 Kaemmiie cO03857 npal
Koneruk col04 142 (dbourou) Hamyuky THT
O4HBIL KODen .C::\
) " 1 ]
G0 |7 7 _ _ A =
y -’ - N LL i Ll T —
oS0 0 2 ] # m T - | : @_‘
{ N ¢ )
: : - )
i 2z F y| T I-. [ [ I w |
. f | . ()
CAN i 6 =]
B YP5 “CAN ' - . )
o T
Z E - = i I @-‘
AN IDK}

— —E‘: “Tounno rd

o, i

Pucynok 22. He3zaBucumoe noakitodenue naraukoB TUT
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Pucynok 23. Tloaxmouenne garunkoB TUT ¢ obum nmpoBogom

Oo6mas mmuuHa npoBoguukoB neneit TUT ne nomkna mpesbsimars 2000 m. [Ipu stom
cilielyeT NPUHUMAaTh MEpbl K COKPAILEHHUIO IUIOUIAJU KOHTypa, OOpa30BaHHOTO CUTHAIBHBIM U
00paTHBIM MPOBOJHUKAMH.
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2.2.2 Moakarouenune natunkos TC

Pexomenayemas cxema mojakitoueHusl nened natyukoB TC mpeacTaBiieHa Ha pUCYHKaX
26-217.

Hatunkun TC MOXHO MOJKIIOYATh KaK HE3aBUCHUMO JPYr OT Apyra Mo ABYXMPOBOJIHOU
cXeMe, TaK U 110 CXeMe ¢ OOIIUM MPOBOIOM.

O0mwmM Ha KJIEMHUKE SBISIOTCS BCE KIEMMBI O0O3HAYCHHBIE 3HAKOM — (MHHYC).
JlomyckaeTcsi OTHOBPEMEHHOE HCIIOJIb30BAHUE 000MX CXEM BKITFOUCHHUS.

TC430 K 907 (nebsii/
o AP T Knemuw ch03857 (npabe) )
' wn "V bx TC Knermuk cO04 142 (Gbounou) Hamqury TC
e JlenmoqHiEl kodens
+4 0 S 1 ! ‘ ] _l
sz Y num” A
28 14— | Tk ]
iy pu ]
_. AN | ]
B : L]
--_ éf = | — _l
N [ ] ]
TAN .
T T ] ‘@p— il _l
e [pynna Z° :Z
) lpynna 3° >
% ['pynna & :E

Pucynoxk 24. HezaBucumoe noakitoyeHue aaruuko TC




- 43 -

TCL30 KremHux cb03907 |
o 2L U Knemuk cb03857 |
! Y B TC  Knemuk ch04 142 (o damuky 7L
7 F S MeHmpysll kodens
£ P ] E ]
%z "Y' num’ . —
S — ¢ | -
- RSt ]
) { CAN . 1 v I —
71710 l L% 1
o - g al
4 i AN Ul -
Py WAl ,[[*M—f F
T e I AR
E— Tpunna 2 > ]
e Tpynno 3 > ]
1£' L Tpunna b > ]

Pucynox 25. Tloakmouenue gatunkoB TC ¢ oOmuM mpoBoioM

Heucnonp3oBanHble XUIbl M OOOJOYKM CHUTHAJIBHBIX KaOened MOJKHBI 3a3eMIISTHCS
TOJIBKO C OJTHOM CTOPOHBI — CO CTOPOHBI YCTPOMCTBA.

O6mras nmuHa poBoaaukoB TC He nomxHa npesbimaTh 2000 M.
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2.3 HoakaoyeHue KaHAJIOB CBA3H

CTBIKM CBSI3U yCTPOMCTBA JIOJKHBI MOJKIIFOYATHCS COTVIACHO MPOEKTHOM JTOKYMEHTAIIMH.
Pexomenayercs MCIonb30BaTh ISl MOJKIIOUEHUS LIETIEH CBSI3M HKPAHUPOBAHHYIO BUTYIO Mapy.
DKpaHUPYIOILYIO 000JI0UKY Kabels CBA3H CleAYyeT 3a3eMJISITh CO CTOPOHBI YCTPOUCTBA.

[Tpu ucnonb30BaHUM B Ka4eCTBE TpaKTa Nepegadn KaOeabHbBIX JIMHUHN CBA3M HEOOXOAUMO
IIPEAYCMaTpPUBATh MEPBI, UCKIIFOYAIOIINE MOBPEKIACHUE BXOAHBIX Y3JIOB CTHIKOB CBSI3M YCTPOWCTBA
OT UMIYJIBCHBIX MOMEX MOBPEXIAIOUIEro BUAa. B Takux ciiyyasx HeoOXOAMMO MpeaycMaTpuBaTh
CTaHJapTHBIE JOIMOJIHUTENIbHBIE YCTPOHCTBA 3alIUTHl 000PYIOBAaHUS CBS3H ISl KAOENbHBIX JTHUHUN
(c MCIIOJIB30BAHUEM PA3PSIIHUKOB).
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2.4 IlpoBepka (pyHKIIMOHMPOBAHMA YCTPOHCTBA

2.4.1 Ilposepka pynxkumonupoBanusi kanajioB TUT ycrpoiicTBa

Jlst mpoBepku pyHkImoHupoBanus kanaaoB TUT ycTpoiicTBa BRIMOTHUTE CIIEYIOIIEE:

1) moaKIIOYNTE IPOBEPSIEMOE YCTPOUCTBO K YCTPONCTBY MyHKTa ynpasieHus (I1Y);

2) ycranoBute Ha [1Y pexxum oroOpakeHus 3Ha4eHHH 1o BceM kaHainam TUT ycrpoiicTa;

3) noaxirounte Ko Bxoay kananma 1 TUT yctpoiicTBa kanmubparop ToKa Kiacca HE XyXe
0,05 msg nuama3oHa BBIXOIHBIX TOKOB 15 MA;

4) yctaHOBUTE Ha BbIXOJe KaimOpatopa Tok MuHyc 5 MA. HaGmiomaiite B okane TUT
nporpaMMbl  3Hau€HHWE Ha BbIXOAE BblOpaHHoro kanaia TUT. Omnpenenute
MaKCUMaJIbHOE€ OTKJIOHEHHE BBIXOJAHOIO 3HAUYEHUs OT IOKa3aHUM KanmuOpaTopa H
paccumTaiiTe npuBeeHHOe 3HaueHue (7y) morpemnocty kanana TUT no ¢popmyne:

y=2=X0ly100% (1)

Xn

5) rme Xo— OTaJOHHOE 3HAYEHHE BXOJHOIO CHUTHalA, MPUBEIECHHOIO K IIKaje
BBIXOJIHBIX CHUTHAJIOB, COOTBETCTBYIOIEE KOHTPOJIBHON TOYKE AMAna3oHa U3MEPEHUI;

6) X — 3HaueHue orcyeTra Ha BbIxoe kaHaia THUT, cooTBeTCTBYIOLIEE MAaKCUMAIbHOMY
OTKJIOHEHMIO OT 3TAJIOHHOT'O;

7) Xn — HOpPMHUpYIOLIEE 3HAa4eHHE BBIXOAHOro curHaiaa, pasHoe 100% nuamazoHa
U3MEpEHUs.

8) BBITIOJIHUTE JIEUCTBUS MEPEUUCICHUS 4 HACTOSIIErO MyHKTa JUIsl 3HAYCHUH BXOJIHOTO
toka: Munyc 4,0; munyc 3,0; munyc 2,0; munyc 1,0; 0; 1; 2; 3; 4; 5 MA;

9) BBINOJIHUTE ACUCTBUS MEPEUUCICHUS 4 U 5 HACTOALIETO IMyHKTA 71 BeeX KaHanoB TUT
YCTPOICTBA.

VYeTpoicTBO CUMTAETCSl BBIIEPKABIIMM HMCHBITAHUS 10 JaHHOMY IIYHKTY, €CIIA MpH
BBITIOJIHCHUH TIPOBEPOK IO TEPEUYUCICHHUSIM 4-6 HACTOSIIEro IMyHKTa MaKCUMaJbHOE 3HAYCHHE
OCHOBHOM morpemHocTy He npesbimaet 0,25.

2.4.2 IlpoBepka pynkumonupoBanusi kanajioB TC ycTpoiicTBa
Jlnst mpoBepku GpyHKIIMOHUPOBaHUS KaHaioB TC ycTpoicTBa BBIITOJHUTE CIEAYIOIICE:
1) moaKIIOYNTE IPOBEPSIEMOE YCTPONUCTBO K YCTPONCTBY MyHKTa ynpasieHus (I1Y);

2) yctanoBute Ha IIY pexum oToOpakeHUsT COCTOSHMM Ha BbIXoAe KkaHaioB TC
YCTPOMCTBA;

3) noakmounte ko Bxoay kaHama 1 TC/TUW ycrpoiicTBa mMmuTaTOp nartdvuka. B
MOJIOKEHUN «3aMKHYTO» JaTYMK JOJDKEH MMETh CONpoTHBIEHHE He Ooinee 6 kOwm, B
MOJ0XKeHUU «Pa3oMKHYTO» — HE MeHee 7 KOM.

4) 3MeHsis COCTOSIHME HMHUTAaTopa JaTydka, HaOMIolaiTe COCTOSHHE Ha BBIXOJE
cootBeTcTByronero kanaina TC YIIY;

S) BBINOJHUTE JEHCTBUS NEPEUYMCIEHUs 3 HACTOSILEro IyHKTa Uil BceX KaHanoB TC
YCTPOICTBA.
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YCTpOUCTBO CYMTACTCS BBIAEPKABLUIMM WCIBITAHHUS 110 JAHHOMY IIYHKTY, €CIH IIpU
BBITNIOJIHEHUM ITPOBEPOK IO NEPEYHUCICHUsAM 3 M 4 HACTOSALIETO ITYHKTAa COCTOSIHME Ha BBIXOXE
kaHana TC Bcerga COOTBETCTBYET COCTOSIHMIO MMUTATOPA JaTUUKA.

2.4.3 IlpoBepka pynxkunonupoBanusi kanajioB TUMU ycrpoiicTBa
Jnst mpoBepku GpyHKIMOHUPOBaHUS KaHaioB TUHM ycTpoiicTBa BBIMOIHUTE CIIEIYIOIIEe:

1. moakm4YuTe MpPOBEpPSIEeMOE YCTPOUCTBO K YCTPOMCTBY NMYHKTa yIpaBJICHUSA
(I1Y);

2. ycranoBute Ha IIY pexum oTOOpakeHUS 3HAUYCHUM CUETYMKOB Ha BBIXOJIC
kaHanoB TUM ycrpolicTsa;

3. noaxmounte Ko Bxony kaHaina 1 TC/TUUN ycrpoiicTBa reHepaTop 3TaTOHHBIX
cepuil umnynbcoB. B coctosnun «I[TAY3A» reneparopa TOK Bxojaa KaHaia
yCcTpolcTBa He noJukeH mpeBbimath 2,0 MA, B coctoaHun «UMITYJIBC» —
BBIXOJIHOHM KIIIOY T€HepaTopa JOJDKEeH o0ecleunBaTh TOK HE MeHee 3 MA.

4. 3apeructpupyiTe HadaJIbHOE 3HAYEHME CYETUYMKA Ha BhIxoae kaHaima THUMN.
Brigalite ¢ reHepaTopa 3TalOHHYIO [1a4Ky TECTOBBIX UMITYJIbCOB:

® MakKcHUMaJjbHas 4acTOoTa CJEIOBAHUSA UMNYJIbCOB — 12 I'i;
e IUTENbHOCTEL cocTostHUA «MIMITVIIBC» — 15 mc,

® yycno uMyiabcoB — N — mro0as BenuunHa, Hanmpumep — 5000;

5. Paccuwuraiite HpUpalieHue BEJIMYHNHBI CUeTYUKaA Ha BBIXOJZIE
cooTBeTcTBYylomero kanana THUU;

6. BLIIOJIHUTE HeﬁCTBHH NCpCUUCIICHUA 3 HAaCTOAICTO MIYHKTa [JId BCCX
kananoB TUU yctpoiicTa.

YCTpOMCTBO CYMTAETCS BBIIEPKABIIMM MCHBITAHUS 110 JAHHOMY IIYHKTY, €CIIH IIpH
BBIMIOJIHEHUM IIPOBEPOK IO NEPEUYHUCIEHUsM 3 U 4 HACTOSIIEr0 IyHKTa IPUPAIICHUs 3HAYEHWUU

cueTynkoB kaHanoB THUU cooTBercTByroT N*1.
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2.5 MoHTax ycTpoicTBa

2.5.1.1 Tlepen HayasoM MOHTaka HEOOXOIMMO BBITIOJHUTH Pa3METKy MecTa 1o mkad u
MECT 3aJIeNTKU KPETIEXKHBIX TI00€eTIei COrIacHO PUCYHKY.

2.5.1.2 DnemenThl  KperuieHus 1mKada  (KOMIUIEKT  KperieHus  1mkada) mpu
TPaHCHIOPTHPOBKE Ha IKa(dbl HE ycTaHaBIUBAIOTCSA. OHHM YJIO0XKEHbI B TEPMETHUYHYIO YIAKOBKY,
3aKkperI€HHy0 BHYTpu Immikada. [Ipoymmubl ans KpemieHus mkagda MOTYT ObITh YCTaHOBJIEHBI
cOOKY W1 CBEpXY/CHU3Y.

2.5.1.3 Tlocme BCKpBITHS YIAKOBKH C KOMILIEKTOM KperuieHus Imkada HeoOX0auMo
MPOBEPUTH €TO COCTAB:

L 0001007 110705 SRS PURP 4 1.
® BUHT MO....oooiiiieiiieieeeeeee e 4 1.
e [ aiika B cOOpe C MOJMMEPHBIM KOJIMA4YKOM ... 4 TIIT.

2.5.1.4 YcraHoBky KpemieHus mkada CclaeAyeT MPOU3BOJIUTHL B  CIEIYIOLIEH
MOCJIEIOBATEIbHOCTH:

® C THUIbHOHM CTOPOHBHI IIKada Mpu MOMOIIY OTBEPTKU BBHIHYTH IJIACTHUKOBBIE 3arTyIIKU
13 OTBEPCTUH AJI YCTaHOBKU MPOYILNH;

® 3aBECTH CHAPYXH B KPEMEKHOE OTBEPCTHE TaiiKy ¢ MOJUMEPHBIM KOJIMAYKOM, YTOOBI
IUTSIKA KOJMayka ynépiach CHapyKd B ThUIbHYIO CTeHKY mikada. CHayana B a3kl
OTBEpCTHS 3aBECTH TaliKy, 3aTe€M KOJINMayoK MOBEepHYTh Ha 90° 1o 4acoBoil cTpeske u
BCTaBHUTH JI0 yropa O00ObIIIEK KOJIMavyKa B a3kl OTBEPCTHUS;

® [PUIOKUTH MPOYIIMHBI 3¢HKOBAHHOM YacThIO OTBEPCTUN HAPYKY M 3aKPYTUTh BUHTHI
M6 1o ymopa OTBEpTKOM ¢ KPECTOBHIHBIM KAJIOM.

2.5.1.5 Haecutp mkad Ha TMpenBapUTEIbHO BOUTHIE B CTEHY MIIOOETH COTJIACHO
pa3metke. HaBecky mkada Ha 1r00ear peKOMEHIYeTCs BBIITOJIHSTH BIBOEM, IIPU 3TOM KaXKAbIH 13
MOHTQ)XHUKOB KOHTPOJIUPYET TOYHOCTH IOMAaJaHUs NPOYIIMHBI Inkada Ha Arobenb co cBoei
CTOPOHBI.

2.5.1.6 TloakmouuTh mKad K KOHTYPY 3aIIUTHOTO 3a3€MJICHUS B IIOMEILICHHUH.

2.5.1.7 Tlomkmro4uuTh BXOJHBIC IIeTH K gaTyukaM. KaGenu BHIBOIUTH Yepe3 YIJIOTHUTEIN
B HM)KHEN YacTU KOpPITyca.

2.5.1.8 Tlopkmrounth mkad K UCTOYHHMKY NUTaHHSA. CeTeBOMl KaOelnb BBIBECTH Yepe3
YIJIOTHUTENN B HUKHEH Y4acTH mKada.
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3 HACTPOMKA U KOH®UTYPUPOBAHUE

3.1 OcHoBHbIE TPeOOBaAHMS

st paboTel ¢ mporpamMmamu KoHpurypupoBanus HeoOxomum IBM PC-coBmecTumblii
KOMIIBIOTEp C YCTAaHOBJIEHHOW Ha HEM onepaunoHHoi cucreMoil Windows NT nimn Windows 2000
i Windows XP, moaxiIro4€HHBIA K JOKAJILHOH CETH.

CmontupoBanubiii komriekt KII «Mcetb», a ToyHee ero ynpapJsiiOIIMN KOHTPOJLIEP
Cunkom-IP, mogkII04nTh K TOMY K€ CETMEHTY JIOKAJIbHOM CETH, YTO U KOMIIBIOTEP, C MOMOIIBIO
crannapTHoro kabenst Ethernet. B obmem cinydae, KIT MoxeT ObITh MOAKIIOUYEH K JTIOOOW CeTH,
MMEIOIIIeH BBIX01 B IHTEpHET, TOJIBKO TOT/1a HEOOX0IMMO 3apaHee 3HatTh ero [P-aapec.

3.2 3amyck nporpamMmmslI

Jlnst paboThl HEOOXOIMMO CKOTIMPOBATH B pab0uyI0 IUPEKTOPHUIO CIIEAYIONIHE (hailibl:
1. Iset_Config.exe
2. SincomCfgdll.dll
3. ConfigSincomIP.exe

[Ipouzsenure 3anyck nporpammbl Iset_Config. Crnenyer umerh B BUAY, YTO Ha JAaHHOM
KOMITBIOTEPE HE IOJDKHO OBITh 3amylieHo 3aaad, ucnoib3yrommx UDP-nmopter 972 u 971,
Hanpumep nporpammsl cepsepa OUK Qucneruep NT. Ecinu cepBep 3amyiieH — 0CTaHOBUTE €T0.

3.3 Hacrpoiika ynpapasioiero kourposuiepa KII.

B 3aBucumoctH 0T anmapaTHOW KOH(QUIypaluu M 3arpy’kKeHHOTro0 IpPOrpaMMHOIO
o0ecrieyeHns, KOHTPOJIEP MOXKET BBIMOIHATH OJHY U3 CISAYIOMUX (PYHKITHI:

e  Vnpapnstommit CAN-koHTposuiep Ui annapatypbl KOHTpoaupyemoro nyHkra KII
«ceTp»

e JIporpammupyemsiii kaHanpHbld agantep HIIIIC nng  CUHXpOHHBIX — WIM
ACUHXPOHHBIX KaHAJIOB

e  Konseprep npotokonoB (moct) ansa KIT «HMcetb»

Jnst  peanm3anuu  Kaxaod w3 GyHKOMA TpeOyeTcs ChIemuaJbHOEe IPOrpaMMHOE
obOecrieueHre, 3arpy’kaeMoe B KOHTPOJUIEp TMPU IOMOIIM TEXHOJOTHYECKUX TPOrpamMM H
COOTBETCTBYIOIIAs KOH(PUTYypallKs anmapaTHBIX CPENCTB, 3a/laBaeMas C TIOMOINIbIO MEepeMbIYeK Ha
0a3o0Boli 1IaTe.

Jlns HOpManbHOrO (DYHKIIMOHMPOBAHUS KOHTPOJUIEPA Yy HEro JOJDKEH ObITh HACTPOEH
ceTeBoil MHTepdelic, a Takke 3arpykeHa COOTBETCTBYIOIIAas Iporpamma paboTbl M ONIHHU
HacTpoiiku kK Hel. [log HacTpoiikoil cereBoro mHTepdeiica moHumaercs onpezaenenune IP-agpeca
KOHTpoJuepa, IP-aapecoB OCHOBHOIO M pe3epBHOIO CEpBEpPOB TelleMexaHukH, [P-agpeca mutrosa,
MAacKH MOJCETH, HOMEPOB NTOPTOB JJAHHBIX U KOHPUIypaluy U HA0Op ITUX MMapaMeTPOB ONpPENENsIeT
cereBoil ammuHHcTparop. HabGop mnporpamM, peanusylolmMid pas3IndHble TeIeMEXaHUYeCKHe
IIPOTOKOJIBI NTOCTOSTHHO TOMOJHSEeTcA U onucad B pasnene «Kongurypuposanue KII B cucreme
ACIY ».

Hacrpoiika cereBoro wmHTepdeiica W 3arpy3ka MporpamMM IPOU3BOIUTCA JHUOO depes
JOKAJIbHYIO CeTh, JHOO0 depe3 TepMuHaN. [IpemycMOTpPeHO MAOIMOJHUTEIBHO HHU3KOYPOBHEBOE
IPOrpaMMHUPOBaHUE MHUKPOKOHTPOJUIEPA, HO OHO HCHOJB3YETCS TOJBKO IJIsi BOCCTAHOBJICHUS
paboTOCTIOCOOHOCTH KOHTPOJUIEpa, €Cl TMEepBbie JBa crocoba He pabotaroT. IlepBbiit U cambiii
yIOOHBIN BapuWaHT BO3MOXKEH, eciau BaMm u3BecTeH MAC-aapec KoHTpoiuiepa. ITOT aJpec
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NPUCBAaUBACTCs KOHTPOJUIEPY Ha ATalle MPOU3BOJCTBA, JOJDKEH OBITh 00O3HAYEH Ha HaKJeHKe U
U3MEHEHHIO HE MOAJICKHUT.

3.3.1 KonpurypupoBanue nmapamMeTpoB KOHTPoOJIepa Yepe3 JOKAJIbHYIO
CE€Thb.

Jlns Bcex paboT, CBSI3aHHBIX C M3MEHEHHEM KOH(UIypaluu KOHTPOJUIEPA, UCIONIb3YyeTCs
yrunuta «ConfSincomlp.exe» K3 KOMIUIEKTa MOCTaBKM. OJTa YTWJINWTA I103BOJSET HACTPOMUTH

napaMeTpsl CeTeBOro MHTepdeiica, a Takke 3arpy3uTb B KOHTpOJUIEp TpeOyeMyro IMporpammy
paboThI U TapaMeTphl €€ HACTPONKH.

[Tocne 3amycka mporpaMmbl OTKPBIBAETCS TUATIOTOBOE OKHO CBS3H:

Al Kondwrypatop agantepa CiHxomM IP | lI:I|_x_|

MaC agpec agarmepa IF agpec aganrepa
II:II:I:EIE:DE:1 129 | CoeaHEHME

KonTtpomnep momkeH ObiTh momakmiodéH k cetu Ethernet, muTtaHue mNOMAaHO, IBUKKH
nepekatouatenss SW1-1 u SW1-2 B mmwkaem nojoxennn (OFF). C KoHTposuiepoM MOXKET OBITH
yCTaHOBJIEHO coenuHenue muoo mo MAC-, mubo o IP- aapecy.

Hnst coequuenus mo MAC-aapecy HEOOXOIMMO BKIIOYHTH KOHTPOJJIEP B OAMH
JIOKQJIBHBI CErMEHT CEeTH C KOMIBIOTEPOM, C KOTOPOrO TMPOU3BOAMTCS KOH(PUTYPHPOBAHHE.
Beeaure MAC-anpec (6 map uucen, pa3nenéHHble TBOCTOUMSAMA) U HAKMHTE «Coenunenue». Ecim
COEMHEHUE HE HACTYIAEeT, Monpooyiite 3anonHuTh noje IP-anpeca agantepa (ecinu OH U3BECTEH) U
MOBTOPUTE TIOMBITKY COCIMHEHHS. B ciaydae Heymadum BOCHOJIB3YHTECh KOH(HUTYypHpOBaHHEM
napamMeTpoB KOHTpOJLIEpa Yepe3 TEPMUHAI U IPOBEPHTE MPABUIbHOCTh BBOJUMBIX aJIPECOB.

YnanenHoe koH(urypupoBaHue (KOrja KOHTPOJIJIEP TMOAKIIOUEH K JPYrod CETH)
BO3MOXHO TOJIbKO 3a1anueM [P-angpeca.

B ciyyae ycnemHoro coequHeHus! OTKPBIBAECTCS JUATIOTOBOE OKHO KOH(PUTYPUPOBAHUS:

M Ko npurypaums “Anante p CxaromlP™

M&aC appec FA:CE:CC:00:0D:1B

Bepcra I[P moavna 3.2 0T Feb 13 2009 11:57:59

Nata npowHekkidain) PROG: 08:54 20.02.09 (SinIP_C_CPI_ISET.bin)
OCHOBHbLIE NapaMeTpbl CETEBOro MHTepdekca Fat

IP anpec anantepa
IP aopec ocH. cepeepa

IF appec pes. cepeepa
Macka ceTth £55.255.255.0

Wnmaz 10.0.0.1

Aon. napaMeTpbl CETEBOro WHTepdekica Fat

H.0aTe 3aNpOca COEAMHEHHS OT CEpEEpa v

COMEH ¢ cepEEpoM 083 KEMTAHUWHA I

Mepesanyck NpY NOTERE CEASH C CEPEEROM n

KaHan WHpoKoEEWaTeNEHOro oBMeHa o

MAC aapec WHPOKOEBEWATENEHOMD 06MEHA FACECCOOOD1R

MapaMeTpbl ¥NpaenAwUWEeros KoHTponnepa KN HMcete

CKOpPOCTE Ha WHHe CAM 0 - 500K6{50M) -
BTOPMYHEIA KOHTPONMNER Ha WHHE n

NMapaMeTpkl NpoTOKONa MCeTe N0 NopTy RS232
CropocTe ofMEHa Ha nopTy 9500 -

3arpyzuTe us Pakina 3anMCaTh KOHPMYpALMID

Brixog
CoxpaHWTe B dain NepenporpamMMUpoBaTL
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Bce nons OyayT 3am0HEHbI TEKYIIUMU KOH(GUTYpAIIMOHHBIMU JaHHBIMU KOHTpoJuiepa. B
MEPBYIO OYEPEab HYKHO TPUBECTH B COOTBETCTBUE HACTPOUKH ceTu. OHU comaeprkarcs B moisx [P-
aZjpeca ajanrtepa, OCHOBHOTO W PE3EPBHOIO CEPBEPOB, IUII03a MU MACKU CETH. OJTU JaHHBIC
MOJIy4YaloT y CETEBOT0 aJIMUHUCTPATOPA.

Ectb wacTHble ciy4ad, KOrjJa HAacTpOMKY ceTeBoro HHTepdeiica MOXKHO BBINOJHUTH
CaMOCTOSITENIBHO. JTO ClIydad, KOTAAa KOHTPOJIJIEPEI HAXOAATCS B OAHOM CErMEHTE JIOKaIbHOU CETH
C cepBepaMH WM PabOTaIOT aBTOHOMHO, 06€3 CBSA3H C CEPBEPOM TEIEMEXaHUKH IO CETH.

B cnyuae paboThl ¢ cepBepoM TelleMEXaHUKH B paMKaX OJHOTO CErMEHTa CETH MOYKHO
3a[aTh YIPOLICHHYIO KOH(PUTYpaLnIO:

IP-anpec 3amaeTcs BbIICICHHBIN aIMUHACTPATOPOM aJpec,
[P-aapec ocnoBHoro cepsepa «0.0.0.0»,

pezepBHOTO «0.0.0.0»,

03 «0.0.0.0»,

Macka ceTH «255.255.255.0».

V — «Knate 3anpoca coeuHeHs OT cepBepa»

B stoMm cnywyae coeauHeHHME MPOUCXOTUT C TEM CEPBEPOM TEIEMEXAaHUKU, KOTOPBIN
MIEPBBII 3aMIPOCUT COSTUHEHUE C JAHHBIM KOHTPOJLJIEPOM.

B cayuae, korga coeaMHEHHME IO CETH MCIOJB3YeTCs TOJNBKO Ul peXuma
KOH(HUTypHUPOBAHUS U HACTPOMKH PEKOMEHyeTCs HCIOIb30BaTh (PMKCUPOBAHHBIN ajjpec aganrtepa:

IP-ampec «10.0.0.2»,

[P-aapec ocnoBHoro cepsepa «0.0.0.0»,
pezepBHOrO «0.0.0.0»,

w03 «10.0.0.222»,

Macka ceTH «255.255.255.0».

V — «Knats 3ampoca coeTuHEHHS OT cepBepa»

B sTOoM cnywyae Ha KoMIbIOTEpE, KOTOPBIA OYyAEeT MCHOJB30BaH A KOH(GUTYPUPOBAHUS
JUISL CETeBOTO aJamnTepa, TaKXkKe HaAo 3alaTh (UKCHPOBAHHBIM aapec M3 OTOW K€ TOJCETH
(mampumep: 10.0.0.1). Takol pexxuM AOMYCTUM TOJBKO ISl COCIMHEHUS MO CETH «TOYKa-TOYKa»
WM B JAaHHOM CET€BOM CETMEHTE TAKHE CETEBBIC aJ[peca HE UCTOIb3YIOTCS.

Jlom. mapameTpsl ceTeBoro nHTepdeiica:

«KnaTte 3ampoca coenMHEHHUs OT CepBepa» - MapaMmeTp OMPEIeNseT MOPSIOK CO3TaHUS
COEIMHEHUSI MEXAY KOHTPOJIepoM U cepBepoM. Hambonee mpakTHUHBIN cilydail — yCTaHOBUTH
PSKUM OXUJAHUS COCOUHEHHST CO CTOPOHBI KOHTposuiepa. B 3ToM ciywae He Tpebyercs
koH(purypupoBanue I[P aapecoB cepBepoB (MM MOXXHO 3a1aTh JUIsl OTPAaHMYCHHs JTOCTYyMa K
KOHTPOJLIEPY).

«O0OMeH ¢ cepBepoM 0e3 KBUTAHIIMI» - YaCTHBIM ciaydail oOMeHa ¢ cepsepom OUK 6e3
UCIIOJIb30BAaHUS MPHHLMIA TapaHTUPOBAHHOM JOCTaBKU COOOIIEHUI. BO3MOXHO NpHMeHEeHHE B
LENAX CHWKCHMs 3arpy3KH CETH WJIM YCKOpEHHs OOMEHa B CETAX C OONbIIMMH 3aJep)KKaMu
NAaKeTOB ( HAIIpUMEpP B CIIyTHUKOBBIX KaHaJaX CBA3M).

«[lepe3zanmyck mpu mOTEpe CBSI3M C CEPBEPOM» - MPHUMEHSIETCA Il TOBBIIICHUS
HA/IeKHOCTH paboThl KOHTPOJUIEpPAa TOJBKO B Cllydyae KOTJa CETEBOW KaHall CBSI3U SABISETCA
€/IMHCTBEHHBIM KaHaJIOM OOMeHa.

«Kanan mmpoxoBemarenbHOro 0oMeHa»
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«MAC anpec HMIHMPOKOBEIIATEIILHOTO OOMEHa» -MapaMeTphbl Ul OpraHU3alii OOMeHa ¢
MOCTOBBIMH KOHTPOJUIEPAMH.

ITapametps! ynpasistouiero kourpoiepa KII Hcets

«Ckopocts Ha mHe CAN>» - ycTaHaBIMBAeTCsA B 3aBUCHMOCTH JUIMHBI MIMHBL. Jl0 UIMHBI
50 M Bo3MokHa paboTta Ha ckopoctd 500 6, or 50 mo 500M pexoMeHIyeTcs HCIOIb30BATh
ckopocTh 50 k0.

«BTOpUYHBIN KOHTpOJUIEp Ha LIMHE» - IPUMEHSETCS B cllydae ycTaHOBKM Ha muHe CAN
HECKOJIBKUX YNPABJIAIONIUX KOHTPOJUIEPOB (IJI1 OpraHU3aliy HECKOJIBKUX HE3aBHCHMBIX KAaHAJIOB
oOMeHa ¢ BepXHUM ypoBHEM). [lapameTp BbICTaBiIS€TCS HAa BCEX JAOMOIHUTENBHBIX KOHTPOJIEPaX.

OnpenenuBmuch ¢ mapaMmerpamu ceteBoro wuHTepdeiica u mmHBI CAN, 3amomHseM
COOTBETCTBYIOIIIKE TIOJIsI, @ YTOOBI COXPAHUTh U3MEHEHUSI HY)KHO MCIOJIb30BaTh KHOMKY «3amucarh
KOH(pHUTYpaIHIO».

[Tpu 3anmucy KOH(UTYypaIK KOHTPOJUIEP MPOXOIUT MPOIETypy pecTapTa.

W3MeHuTh mporpamMmy, TPOIIUTYIO B KOHTPOJUIEP, MOXHO HaKaB Ha KHOIKY
«[lepenporpammupoBate». [Ipu 3TOM OTKpOETCsS AMAIOrOBOE€ OKHO, IZie HY)KHO BBIOpaTh (aiin c
nporpammoii B ¢dopmare «*.bin». UToObI mpaBuibHO BBHIOpaTh (aiil ¢ MporpaMMoOl CMOTpPHTE
pazaen «Kondurypuposanue KII B cucreme AC/IY ».

Jlanee HYXHO KOH(PUIYpUpOBaTh HAOOp JIOMOJIHUTENBHBIX OMUMN JUIS «3aIIUTON»
nporpammbl (cM. pasznen Kondurypuposanue KII B cucteme ACHY). M3MeHeHus: coxpaHsioTcs
TaKXe Ha)KaTUEM KHOIKHU «3aMnucaTh KOH(QUTYPALIUIO».

Knonka «?» OTKpeIBaeT naumarHoctudeckuil TepMuHan. @dopmar IUarHOCTUYECKHX
COOOLIEHNH 3aBUCHUT OT 3arpyK€HHOM MPOrpaMMBbl U MPEIHA3HAYEH AJIS OTJIAJ0YHBIX LIEeIeH.

JIONOJTHUTENBHO MOXKHO COXPAaHHUTh M BOCCTAHOBUTH HACTPOMKM KOHTposiepa B (haiin
KOMIIBIOTEDA.

3.3.2 KonpurypupoBanue napamMeTpoB KOHTPoJLJIepa Yepe3 TepMHHAJL.

Jns  HacTpoWMKM TMapaMeTpOB KOHTpPOJUIEpA Yepe3 BHEIIHUH TEPMUHAT MOXKHO
ucnonb3oBath yTtwinty Hyper Terminal onepanuonnsix cuctem Windows wuiam  mo0yro
aHAJIOTUYHYIO IPOrpamMMy, pEeaau3yroollylo (yHKIUM TepMuHana. IIyTe BbI30Ba yTUIMTHI uepes
kHonky “Ilyck” komaHaHOM cTpoku pabouero croma Windows: Ilyck—IIporpammbi—
Cranmaptaeie—CBsizb—Hyper Terminal. Hactpoiika cBsizu ocymiectBisiercs yepes COM-mopt ¢
napamerpamu: ckopoctb 9600 601 , 8-N-1, KOHTpOnIb TOTOKa OTKIOUEH. IIpu 3TOM HE AOIKHO
OBITH 3aIyIIEHO JAPYTHX MPOTPaMM, UCTIOJIB3YIOIINX BeIOpaHHBI COM-1I0pT.

[lepen monkiroueHHEM KOHTPOJUIEpPA K KOMIBIOTEPY HEOOXOIUMO YOeIuThCs, 4To 00a
JIBHOKKA nepekitodaresiss SW2 HaxoAsTCs B HUKHEM MOJI0KeHUH, a Ha JP1 nepeMbluka HaXOAUTCS B
nonoxenun 2-3. Haumnasg ot pemakiuu KoHTposuiepa 2.2 (¢espans 2008r.) mxammnep JP1 He
yCTaHABIWBACTCS, TMepeKimodeHrne wMexay uHrepdeiicamu RS-232 u RS-485 mnpoucxomut
aBToMaTnuecku. Ilocie 3Toro mnoacoeaMHUTH Kabenb cBs3M KoHTpoiuiepa ¢ COM-nmoprom
KoMIipioTepa (Tabmuma 3, ctpoka 1 Hactosimero PD) x pazpémy XP3 (SERIAL) m BKIOUMTH
nutaHue. [Ipu 5ToM KOHTpOJUIEp TOJDKEH BBIJATh HA TEPMHUHAI COOOIIEHUE — PHC. 5.
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Kabenb nporpammmnpoBaHus

.qs-l-—_ét;__\\
= ¥ COM
SERIAL | %Hﬂﬂﬂ é
S 0

Ecnmu  coolOumieHne He  MOSBISETCS, CIEAYeT TEpeHTH K  HHU3KOYPOBHEBOMY
IIPOrpaMMUPOBAHUIO.

[Toka Ha 5KpaH BBIBOJATCS TOYKM, TPOWHBIM Ha)KaTHEM KJIaBHIIU ‘‘4” HE0O0XOAMMO
BBI3BATh PEKUM KOHPUTypupoBaHusi. OKHO HACTPOMKH KOHTpOJIIEpa NPUHUMAET BUJI — PHUC. 5.

N gl
Balin fpasss Baa Booe Mepeawes Crpsses
O] &3] olis] =)
SincomIP Ver. 2.0 CC ("p'-BX00 B H-'-II':HI"'}'F-.'l'.'\."i' Jessans P
> f:"."!-ilr"l:;"_.’l.e_i:_li:t"'HHl::ﬁ PEaHM
I : Doxa=aTe NapaMeTpel
<Zn> : ZajaTs NapaMeTp 'm'
<F=> ¥ Zar » HOBYE: KOoH$. W3 Jaina
<Dz ; FacnmedaTaTh HOBYK KOHD.
W i JanMCcaTh HEMEHEHH
<L> 1 SarpySHTh NpOrpaMMy
L E T Bemon
» BReAWTE KOMaHIy:
Epasa : B0 m 00 BN MM

Puc. 5. OkHO HACTPOWKHU KOHTpOJUIepa Yepe3 TepMHuHaIL. PexxuM KoHPUTYprUpOoBaHHS.
[Ipouecc koHpurypupoBaHus OOECIEUMBAET BO3MOXHOCTH BBIOOpAa OJHOTO W3
CIIEYIOIINUX PEKUMOB HAKATUEM OIPEICTICHHBIX KIIaBUILI:
e iapuma “I” — mpocMOTp TEKYIUX MapaMeTPOB;
e iaBuIIa ‘S’ ¥ HOMEp CTPOKH MapaMeTpa — U3MEHEHHE TapaMeTpa;
e xnaBuma “K” — 3arpy3ka koHuUTrypauu KoHTposiepa u3 (aiina;
e xnaBuma “W” — 3anmuch U3MEHEHHI B TaMsTh KOHTPOJIIEPA;
e xiaBuma “L” - 3amuch HOBOM MPOTpaMMbl B KOHTPOJLIED;
e xnaBuma “E” — BBIX0 U3 pexxuMa KOH(DUTYpUPOBAHUS.

[Topsimok BBOJA MapaMeTpOB 3HAYCHUS HE UMEET, OJJHAKO CIIEAYET MOMHUTH, YTO 10 TOTO,
Kak Oyner Haxara kmaBuma “W” — ‘“SamucaTb M3MeHeHHsI’, BCe U3MEHEHMS XpaAHATCS B
OIIEPAaTHBHON MaMATH U OyIyT yTpaueHbI IOCTE BBIKIIOYECHHS TUTAHHS.
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=101 x|
Soln Mpaess B Beoos Nepeawa Crpsees

Dl 515] ciml &I

L

i BANMCATL MBEMEHEHW
<L @ SArpySHTE NPOFpaMMy
<Ex 1 Bamog

> BRegMTE KoMaHay: i

FRBAAAEFTRIAA R AR ﬂ"JE_"JH':"TrJN aAjanTepa AREREEAAERRAE R AR R

1. MAC agpec: fasce:cc:00:08:3d

2. IP agpec: 0.0.0

3. Mmos: 10.0.0.

4, Macka ceTw: 255,.255.255.0

5. IP agpec cepmpepal: 0.0.0.0

6. IP agpec cepsepaZ: 0.0.0.0

7. Tafim-ayr oTeeTa cepeepa: 10 (*l0mc)
0. EmN gocmyna:

> FOMPMrYPALMOMHREA Pexied

<I» 1 MorasSaTs NapaMeTpel

<8n> i PagjaTk napaMeTp 'n'

<> 1 SArpysSHTh HOBYX EOHD. W3 dakna
<0> @ PaAcnedaTaTh HOBYY KOMG.

<W> 1 FanMCaTh MIMEHEHM

<L : 3arpysSHTE NpOTpaMsdy
<E* : Buxog
> BBEEHTE KOMAHAY: _

Puc. 7. OxHO HacTpONKM KOHTpOJUIEpa yepe3 TepMuHall. TeKylue HaCTPOUKH.

MAC-aapec KOHTpoJIIEpa, HalleYaTaHHBIN HAa HAKJIEWKE MPOLECCOPHOTO0 MOIYJIs, JOKEH
COBIIAJIATh C aJpPECOM, BHIBOAUMBIM B OKHE HACTpoMKHU. B ciyuae HecoBmaaenus MAC-aapec
HEOOXOIMMO BBECTH 3aHOBO.

Hns xoppexuun MAC-aapeca HaXMHUTE KIIaBUITY «S», 3aTeM «1». [Ipu BBOJIe mapameTpoB
i dpeI caeayeT BBOJIUTD TMOMAPHO, 3aBepIlias BBOA KaXKI0W nmapsl HakatueM kiaBuiy “Enter” . B
ciIydae, eciiv IIpH BBOJIE MPOU30IILIA OMKOKA, HE CIeAyeT MoJb30BaThes Kiapumamu ‘“‘Backspace”
WM KJIABUIIAMU YIPABJICHUS KYypCcOpOM, YTOOBI €€ HMcrmpaBuTh. HeoOX0AMMO MPOMOIKUTH BBOJ
napaMerpa, a MoTOM IMOBTOPUTH Mporenypy 3aHoBo. [IpumepHsrii Bua mporeaypsl BBoga MAC-
aJpeca MpUBENICH Ha pUC. 8.

P =TS
Swin Mpan Bea Boooe epeaws sy
Di&| 513| o5 &
]
<I> i MokasSaTh NapaMeTpel
<Sn> @ BanaTe napaMeTp "nt
<F> i1 BADPPYSHTE HOBYY KOHD. W3 dalima
<D> : PACNEYaATaTh HOBYH KoM .
<> ¢ SANMCaTL HIMEHEHM
<L> { SarpysHTh NpOrpasy’
<Er i Buog
> BREOWTE KoMaHny: =1
Bpegsme "MAC agpec[0]*: fa ->fa
BraguTe "MAC agpec[l]': ce ->ce
Epegume "MAC agpec[i]*: co =»co
BpegmTe "MAC agpec[3]*: 00 -=00
Bpenure "MAC ampec(4]’: 08 -=08
BreguTe °"MAC agpec[5]': 3d ->3d
> KOHQHPYPAUMOHHER pedsoa
<I> 1 TOKaS&ETh NapPaMeTRe
<5n> ¢ ZanaTe napaMmeTp "n°
<F> { 3arpyauTh HOBY® KOHp. w= pafina
<D> @ PacneyaTaTe HOBYOD KOH].
<W> 1 SANMCATE MSMEHEHM
<L> 1 SArpYSHTH NpOrpadny
<E> & Bamdog
> BREOHTE HOMAHOY!
=
Bipeered e wramrand’ (.08 21 AHEEW L el TR P

Puc. 8. OxHO HAacTpOIKHM KOHTpOJIIepa Yepe3 TepMuHaI. BBox mapameTpos.

AHaJIOrMYHEI

CoGctBenHnsblit IP-anpec koHTpoIIIepa, aapeca OCHOBHOTO M PE3EPBHOIO CEPBEPOB, MIUTI03a
U MacKy CETH HEoOXOIMMO TOIYYHUTh Y aJMHHHCTPATOpa CETH MOJbh30BATENsl W 3alucaTh B

M 00pa3oM MOXHO U3MEHUTh BCE OCTAJIbHbBIE TapaMeTphI.
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KOHTpoJuep. Eciin B cucreMe OTCYTCTBYET pe3epBHBIN cepsep, To ero IP-agpec mponuceiBaercs
HYJISIMU.

Jlns mepenporpaMMHUpOBaHMs KOHTpoJilepa HEOOXOAMMO HaxkaThueM KiaBumu “L”
BBIOpaTh pexxkuM “3arpy3uth nporpammy (XMODEM)”. B oTBeT Ha mpurianieHue HaI0 HA4YaTh
ceanc ortmpaBku ¢aitna B pexxume XMODEM (Ilepenaua — OrtnpaButs (aiin...) ¢ UMeHeM
MporpamMMBbl B paciiuperrem “.bin”.

Jlns mpaBuibHOrO BBIOOpa (haila ¢ pabodeil mporpamMMoil KOHTpoJuIiepa CleayeT
BOCIIOJIb30BaThCsl CUCTEMOM KOAMPOBaHMS HMMEH (aillioB, NMpHBEIEHHONM B JOKYMEHTAlMM Ha
koHTpoiuiep Cunkom IP. Ilocne BoccTaHOBIIEHHS NpOrpaMMbl  MOYKHO  BEpPHYThCA K
KOH(DUTYpUPOBAHUIO Y€pE3 CETh.
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3.3.3 Hu3koypoBHeBOe IPOrpaMMHPOBaHHUE.

J{ns HU3KOYpOBHEBOI'O MPOrpaMMHUPOBAHUS KOHTpOJUIEpa UCHoyib3yeTcsa nporpamma FLIP
1.8.2 ¢upmsr ATMEL (BXOIUT B KOMIUIEKT mocTaBku). [Iporpammy cieayer mpeaBapUTENbHO
YCTQHOBUTH Ha KOMIIBIOTED.

ITocne 3amycka OKHO IpOrpaMMbl UMEET BU:

Atmel - Flip 1.8.2 ] 101 =l
File Buffer Device Settings Help
S . -
? . Lo drie ;»g,wg @
et A e
Operations Flow Buffer Infarmation Mo device selected |

Size: B4 Kbytes
Blank:  FF
¥ Erase Rangs: 0000 - FFFF

Checksum:
0ff4 Buffer checksum

¥ Blank Check Mo Reset Before Loading

HEX File:  none
¥ Program

Serial Murnber:

W ety

™ Set Special Bytes ‘ mEl
==
Fiun | Clear |

[Device > Select... [ 1 [Comm. OFF

Hayajla HEO0O0XOIMMO BbBIOpaTh THUII MHUKPOKOHTPOJLIECpPA, H_IéJ'IKH B Ha H300paXCHHUU
C 0 0 y 0
MUKpOCXeMBbI, WiH yepe3 MeHto: Device->Select. 13 cnincka BeiOupaem “T89C51CCO17.

Pazpem acHHXpOHHOro Mopra KOHTpOJUIEpa AOJKEH OBbITh aAanTUpOBaH Julsl UHTep(eiica
RS-232 (nepempruka JP1 1-2).

[Togcoenuusem k pa3zséMy SERIAL xkonTpomiepa kabens cBs3u ¢ COM-moprom
KOMIIbIOTEpA.

VYcranaBnuBaeM nepekittouaresib SW1 nBuxok 2 B monoxkeHue ON.
Bxirouaem nutanue KOHTpoJuiepa.

Ternepp ycTaHaBIMBaeM CBSA3b C KOHTPOJUIEPOM, INENKHYB HAa MKOHKE C M300paKeHHEM
Kabenst ¢ pazpéMOM WM uepe3 MeHio: Settings->Communication->RS232. Ilocne ycmeurHoro
COEIMHEHNUS OKHO IPOTPaMMbl IPUHUMAET BUJ:
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i
File Buffer Dewice Settings Help
\f w ~ \Y
S| o BT S EH @
9 o e | -
Buffer Infarmatian | ATBACHIRC? |
Size.  32Kbytes Manufact. Id [5a”
" e Blank:  FF Device lds Iﬁﬁlﬁ
rase - e
ey NG AR Device Boaot [ds WW
Checksum:  FFE000
HSE [er
Offget; 0000 oy W
[¥' Blank Check Mo Reset Before Loading BRI =
¥ BLIB [T x2
HE File: ;
o Device BSB IF
Device SBY [eo”
Serial Mumber:
Device 558 [FF
v “erify * LevelD
 Leveld
" Set Special Bytes A mEl = Level 2
[
Start Application [~ ‘with Reset
Run Clear |
Read | Set |
[File > Load... [ ] [COM1 /38400

Ha mnepBom »sTame mnporpaMMHUpOBaHMs CIEAYeT 3arpy3uTh (aill mporpammbl-sapa
“sinip_c_startup.hex” u3 komruiekta noctaBku. s aToro nosnp3yemcs meHto: File->Load Hex.

3amyckaeM mpouecc 3anucd  KHomkod “Run” u  Habmiomaem 3a  mporeccoMm
pOTrPaMMHPOBAHHUS.

[Tocne 3aBepiieHHsT TMEpPBOrO JTama, 3arpyxkaeMm (Qail  IporpaMMbI-IPHIOKEHHS
(mammpumep “‘sinip_c_cpi_iset.hex™).

OBA3ATEJIBHO! caumaem ¢uaxku “Erase” u “Blank Check” n BHOBB 3ammyckaem 3amnmch
KHONKOH “Run”.

OBA3ATEJIBHO! Heobxonumo mpoBepuTh, uTo B okomike “Device SBV” oroOpaxaercs
guciao «60». Ecnu 370 HE Tak, TO HEOOXOIMMO OTKOPPEKTHUPOBATh cojaepxkuMoe okHa ‘“‘Device
SBV” u naxkats kHonky “SET”.

[Iporiecc  mporpaMMupoBaHMsI — 3aBEpIUEH,  BBIKJIIOYAEM  IIMTAaHUE  KOHTpOJUIEpa.
¥YcranasnuBaeM nepekntodarenb SW1 nuxkok 2 B nonoxxenne OFF.

[locne 3aBepuieHMsT HHM3KOYPOBHEBOIO NPOTrpaMMHUPOBAHUSl CIEAYET IEpEeUTH K
TEPMUHAIBHOMY PEXUMY JUI IPOBEPKU KOH(PHUTypaluu KOHTPOJLIEPA.
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3.4 Hacrpoiika pynkunoHanbHbIX moayJei KII «Mcerb».

Kax mpaswiio, KII «MceTb» COCTOUT M3 HECKOJBKUX (DYHKIIMOHAIBHBIX OJIOKOB Ka)JI0TO
tuna. B obmem ciydae, HoMepa X, 3a/laBaeMbIe ITOBOPOTHBIM MEPEKII0YATENIEM Ha TIaTe MOTYII,
MOXXHO 3aJaBaTh TMPOW3BOJBHO, HO Jy4llle NPHUACPKUBATHCS IpaBUa HAYWHATH HYMEpAIUIo
MO,Z[yJIGfI KaxXaoro Tuiia € HYJIsL 1 HEC I[OHyCKaTb OJNHAKOBBIX HOMepOB y MOI[y.HGI\/'I OJHOT'O THIIA.
CwMm. Takxke 1. 1.5.8.7

Jns coenuHeHust KoHuUryparopa BBeaute IP agpec ympamisiomero KOHTpoiuiepa H
IIOCTaBTe Trajlouky B okomke «Pa3zpemmts oOMeH». Korma coeauHeHue coctouTtces, Ione
«Pa3zpemuTh OOMEH» CTaHET 3€JlE€HOr0 IBETa M B OCHOBHOM OKHE MIPOTPaMMBbI TOSBATCS
JOTIONIHUTEIIbHBIE 3aKIAJKH, KAaK II0Ka3aHO Ha CIENyIoIleM pHUCyHKe. Eciau coennHeHne He
COCTOAJIOCH B TEUYCHHME HECKOJBKUX CEKYH[, IPOBEPhTE€ NPABUIBHOCTh YCTAHOBOK 0a30BbIX
HACTPOEK M Halnyue (U3NYECKOH CBA3M MEXAY KOMIBIOTEPOM M YNPaBISIOIUM KOHTPOJIEPOM
KII.

RIM WUceTh KoHdmrypaTop
g

YT aHOBWTE BRERA

Hanneie no PE l K.oH®Mrypata U npowMerka PR Bas0BkEe HacTpalicu

|P appec kornewTEpa

|P agpec anarrepa MAL aopec agarrepa
[10.0.0.15

K.aHgurypatop ClHkoml P

Mpr;2 Mpa:e

Pucynok 26. OkHO nporpaMMbl KOH(UTYpaAITUH.

Otkpoiite 3aknaaky «Kongurypamus u npommBka ®Pb». Haxmure knomky «Haiitu
yCTaHOBJICHHBIC OJ0OKM». OKHO 3a7aui IPUHUMAET BUJI, KaK Ha pUCyHKe 25. B okHe mporpamMmsbl
HOSBISETCA CIUCOK (DYHKIIMOHATBHBIX MOJYJIEH, UX HOMEpa U BEPCUU TPOLITHBOK.

Uto0bl OOHOBHTH TPOTPaMMHOE OOECIeUeHHE MOJYJIEH Ha)XKMHUTE KHOIKY «3arpy3uTh
o0pa3», pacrmoJOKEHHYIO CBEpXy, HaJ CHOUCKOM Mojayneil. Bribepute daiin ¢ wuMeHeM
«iset_fbcode_v?.rom». IlocTaBbTe TajgO0YKM HAMPOTHB MOMAYJIECH, KOTOpbIE BBl XOTHTE
MepernporpaMMHUpOBaTh W HaxkmuTe KHOMKY «[lepemporpammupoBath». [locne 3aBepiueHus
mpoliecca CHOBa HaXMHTE KHONKY «HaiTu ycTaHOBIIGHHBIE OJIOKH», YTOOBI OOHOBUTH CITHCOK
MOJIyJiel U YOeIUThCS, YTO IPOTPaMMHUPOBAHUE OBUIO YIaYHBIM.

YrtoOBl YBUIETh M HACTPOUTH KOH(MUTYPALINIO MOAYJIS BBIOEPHUTE €0, METKHYB MBIIIBIO Ha
HYXHOH cTpoke. B Tabmuie cmpaBa mosiBUTCA HA0Op KOH(QUIYpAllMOHHBIX IapaMeTpOB
BBIOPAHHOTO MOJTYJIA.
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Pucynok 27.

~, KN WceTsb konburypatop

TpaccupoBka oﬁmeHal Haneie no PE - KoHPUrypawa W npownrera b | Crmcok ananmepoe ¢ cet | Baz0Bkie HacTpolikK

arpyzuTe ofpas |  KoHeurypauna Goka

EnoK TC430 Afp= 0 wer, 1.5 (OcCt 28 2005 14:02:52) \MapameTn 3z, | | | =
[ Bnok TC430 Aap= 1 wver. 1.5 (Oct 2§ 2005 14:02:52)
[~ Enow TMT420 Anp= 0 ver. 1.5 (Oct 31 2005 13:51:10)
[ Bnok T¥430 Aap= 0 ver. 1.5 (Oct 23 2005 12:45:24)

HaliTi YoTaHoENEHHEIE GN0KK |

Janucate napareTpel GA0Ka | ﬂepenporpammupoaa’rbl

rAMarHocTHRS

llepesanice sarpysiHra |
Kon-so pectapros

Kon-s0 noeTopos nepegay

-
4 *
I OTKpbTE GETh | J _ I ¥ Tpaccuposka | HcTaHoBuTE BpEMA ||

3.4.1 Koundurypamus moayias TC.
Bri6epute Hyx)HbI1I Monyns TC430 u3 crircka cieBa.

Pucynok 28.

_, KM ViceTb kondurypatop i 3 ;lglll

T paccHpoBKa O6MEHS | Nanreie no 6 KoHgurypauma v npowneka FB | Cnucok 30anTepos © CeTu | B as0BEIE HACTpOMHKK |

3arpuke o6pas ver. 1.5 [Nov 19 2005 12:44:53) | [ Rordurypauna finoka
s i n |NapameTp SHaH. | | | i
[~ Enor TC420 1.5 [Now 13 2005 12:44:53) Bpema umkna TC (sec) 30
[ BEnok TWT420 Aap= 0 wer. 1.5 (Nov 19 2005 12:44:53) Epema umena THM (sec) a0
Enok T¥430 Aap= 0 wer, 1.5 (Wow 19 2005 12:44;53) Ex 1 (TMMBENOKMPImsec) 0 0 10
Ex 2 1] 1] 10
Ex 3 1] 1] 10
Ex 4 1] 1] 10
Ex 5 1] 1] 10
Ex & 1] 1] 10
Ex 7 a 1] 10
Ex 8 a a 10
Ex 9 1] 1] 10
Ex 10 a 1] 10
Ex 11 1] 1] 10
Ex 12 a 1] 10
Ex 13 1] 1] 10
Ex 14 a 1] 10
Ex 15 1] 1] 10
Bx 16 a 1] 10
Bx 17 1] 1] 10
Bx 18 1] 1] 10
Ex 19 1] 1] 10
HaifTi yoTaHoENeHHEIE GAoKK | Bix 20 1} 1} 10
Ex 21 1] 1] 10
3anucare napameTpel Gnoka | lNepenporpamraMpoEaTs | Bix 22 a a 0
Ex 23 a 1] 10
HlisrriocTiis Mepesanuce sarpyzddka | Bix 24 ] 0 10
Kon-eo pectaproe B 25 0 0 10
1 Ex 26 a 1] 10
K.on-B0 NOBTOPOE Nepeaay Bx 27 o ] 10
ID— Bx 28 il il 10 _|LI
4 »

[ITKpETE CETE

B crpokax, o6o3HaueHHBIX «BX.1» -«Bx.32» comepikarcst HACTpONKH TSl KaXKI0T0 BXO/aa
monyns. Lludpa B mepBom crondue onpenenser Tum Bxoaa — «0» o3znadaer TC a «1» o3Havaer

‘ V' Tpaccuposka | ‘ YeraHoBuTe Bpeta ||
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THUU. udpa BO BTOpOM CTONOIEC O03HAYAET aKTHUBHOCTH BXojaa — «0» O3HA4YaeT akTUBEH a «l» -
3a0okupoBaH. Yucao B TpeTbeM CTOJNOIE OMperesseT Mepuoa BpeMEHH B MMJUIMCEKYHIaX, B
TEUCHHE KOTOPOTO OIpEACINsAeTCS YyCTaHOBUBIIEECS 3HAUYCHHWE Ha Bxojae. TakuM oOpazom,
GUIbTPYIOTCS TIOMEXH U KOPOTKHUE UMITYJIbChI, BEI3BaHHBIE Ipe0e3roM KOHTAKTOB.

B n1Byx BepXHHX CTpOKax TaOJIUIbl HAXOAATCS MapaMeTpbl, KOTOPhIE OMPEEISAIOT MEPHOJ
BhIIa4yM MOCBUIOK O coctossHMM Bcex TC u THUM coorBeTCTBEHHO. DTH BEIWYMHBI JOJLKHBI OBITH
OoJblIe HYIIS, €CIH ONPeAeEH XOTh OMH aKTUBHBIN Mapamerp.

[Tocne BHECEHUS M3MEHEHU HAXXMUTE KHOIIKY «3amucarh mapaMeTpbl OJ10Ka».

3.4.2 Konpurypauus moayas TVY.

Bri6epute Hy)HBII Monynbs TY U3 criucka ciesa.

Kpene min Kpene max

Pucynok 29.

. KN MceTb KondWrypaTop

=10l x|

T paccHpoek.a ofreHa I Davreie no 6 KoHdurypauma u npowuerka 6 | CRWcok ananmepoE ¢ CeTH I B azoBkie HacTpoiiku I

Zarpyren o6pas ver. 1.5 (Nov 19 2005 12:44:53) | [ Korurypauss fnoka \ \ [
T Enow TC430 Afp= O wer. 1.5 (Now 19 2005 1z:44:537 MapareTp 3}\\* | | =
[ Enor Tc420 Alp= 1 wer. 1.5 (Now 1% 2005 12:44:53) Tun vNpaeneHKa (0-1] 0
[T Enok THWT430 Anp= 0 wer. 1.5 (Now 19 2005 12:44:53) Bt 1 (%4, msec/Kmin/Kmax) 500 544 7
wer. 1.5 [Now 19 2005 12:44:53) s 2 500 Caq 7035
Bbix 3 S00 0 0
—l By d D D
Bpewms T 5000 0
yZ[ep)KaHI/IH ’—_’ Brix 6 S00 1] 1]
Beix 7 S00 0 0
Bbix & S00 0 0
Bbix 9 500 0 0
Bt 10 500 u] u]
Ebx 11 S00 u] u]
Biix 12 00 1] 1]
Brix 15 S00 1] 1]
Bix 14 S00 1] 1]
Ebix 15 500 u] u]
Ebtx 16 S00 u] u]
Biix 17 100 1] 1]
Brix 15 100 1] 1]
Bix 19 100 1] 1]
Bt 20 100 u] u]
Hakirii ycTaHoBNEHHBIE GA0KK | Brix 21 100 i} i}
Blix 22 100 1] 1]
3anwWcaTe napareTpel G0k | [NepenporpariHpoEaTE | Bbix 23 1000 a
Biix 24 100 1] 1]
duisrpoerica MNepesantce 3arpyauHKka | Beix 25 100 0 0
Kango pecTapras Bix 26 oo o 0
1 Blix 27 100 1] 1]
K.0N-B0 NOETOPOE NEpElay Bt 28 a0 i]
I”— Biix 23 1000 0 _|LI
a| | »

J [THPETE CETE ‘_ "7 TpaccHpoBka ‘ YcTaHoBHTE BpEMA |

[udpa B mepBoii CTpoke TAOJUIBI OMPEACISICT AJITOPUTM TEJCYIPABICHUS, KOTOPBII
OTIPECIISETCS TUIIOM MOIKIIF0YaeMOTro 000PYA0BaHHUS.

e Tumn O onpenensieT Takoi peKUM TeJICyNpaBICHUs, KOoraa KaxaoMy o0bekTy TY
COOTBETCTBYIOT JIBa peJie - OJIHO Ha BKJIIOYEHHE, BTOPOE Ha OTKJIIOUeHUe. Pene Ha BKIIIOYeHHE
YIpaBJIAKOTCA C HEYETHBIX BBIXOJOB MOAYJIA, PCJIC HA OTKIIFOYCHUC, COOTBCTCTBCHHO, C YETHBIX.

Tabmuna TY BeITISANUT cienyromuM 00pa3om:

Brix.1 OO0BexT 1 BKIIOYHTH Brix.17 OOBEKT 9 BKIIOYHTH

Brix.2 OOBekT 1 OTKIIOYUTD Brix.18 OOBEKT 9 OTKIIIOYUTD
Brix.3 OOBEKT 2 BKIIOYHTH Brix.19 OO0bexT 10 BKIIIOYNTH
Brix .4 OOBEKT 2 OTKIIOYHUTD Br1x.20 O0BexT 10 OTKITIOYUTH
BrIx.5 OOBEKT 3 BKIIOYHUTH Brix.21 OOmbexT 11 BKIIIOYNTH
Brix.6 OOBEKT 3 OTKIIIOYHUTD Brix.22 OO0BexT 11 OTKITIOYUTH
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BrIx.7 OOBEKT 4 BKIIOYHUTH Br1x.23 OObekT 12 BKIIIOYNTH
BrIx.8 OOBeKT 4 OTKIIOYUTD Brix.24 O0BexT 12 OTKIIOYUTE
Brix.9 OOBEKT 5 BKIIOYHTH Br1x.25 OOBexT 13 BKIIIOYNTH
Brix.10 OOBEKT 5 OTKIIOYUTD BrIx.26 O0BexT 13 OTKIIOYUTE
Brix.11 OOBEKT 6 BKIIOYHTH Brix.27 OOBexT 14 BKIIIOYNTH
Brix.12 OOBeKT 6 OTKIIOYUTD Brix.28 O0BexT 14 OTKIIOYUTE
Brix.13 OOBEKT 7 BKIIOYHTH Br1x.29 OOBeKT 15 BKIIIOYNTH
Brix.14 OOBEKT 7 OTKIIOYHTD Brix.30 OO0OBeKT 150TKIIOYUTD
Brix.15 OOBEKT 8 BKIIOYHUTH Brix.31 OOBekT 16 BKIIIOYNTH
Brix.16 OOBEKT 8 OTKIIOYHTD Brix.32 OO0BexT 16 OTKIIIOYUTH

e Tun 1 npennasHavex nis ynpasienus 61o0kom BPIT (Kb61.01) u3 cocraBa KIT
«['PAHUT». B aTom pexxnme Bo3MokHO noakiroueHue cemu bPII o cnexyromieit radaure:

Brix.1 O6mbexr 1 Brix.21 BPII 2 I'pynna 1
Brix.2 OOBexT 2 Bpix.22 BPII 2 I'pyninia 2
Bpix.3 O0nbexkT 3 Bpix.23 BPII 3 I'pynna 1
Brix.4 OO0nexT 4 Brix.24 BPII 3 I'pynina 2
Brix.5 OOBeKT 5 Brix.25 BPIT 4 I'pymma 1
Brix.6 OOBexT 6 Brix.26 BPII 4 I'pynina 2
Brix.7 O0BbexT 7 Brix.27 BPII 5 I'pymima 1
Bpix.8 OO6BexT 8 Bpix.28 BPII 5 I'pynina 2
Brix.14 Komanna «Bxirountb» Br1x.29 BPII 6 I'pynna 1
Brix.15 Komanna «OTKIIIOUUTH» Brix.30 BPII 6 I'pynina 2
Bpix.19 BPII 1 I'pynna 1 Brix.31 BPII 7 I'pynna 1
Bpix.20 BPII 1 I'pynima 2 Brix.32 BPII 7 I'pynina 2

[lonHas cxema coeMHEHUN IPUBOJAUTCS B IPUIIOKEHUH 1.

e Tun 2 npenHasHaueH I CIIy4aeB, KOr/ia TpeOOBaHUS K pelie-TIOBTOPUTEIISIM T10
KOMMYTHPYEMBIM TOKaM IIPEBOCXOAAT UX BO3MOXKHOCTH, 0COOEHHO KOTJja Harpy3Ka uTaeTcs
HOCTOSIHHBIM TOKOM. B 3THX ciyyasx tabnuua TY cTaHOBUTCS CIeIyIONIeH:

Brix.1 Oo0mBexT 1 Brix.17 OOnexT 17
Brix.2 OOBexT 2 Brix.18 OOmbekT 18
Brix.3 OO0BexT 3 Brix.19 OOnexT 19
Brix.4 OOnbexT 4 Br1x.20 O0mbexT 20
Brix.5 OO0OBeKT 5 Brix.21 OO0nexT 21
BrIx.6 OO0OBeKT 6 Brix.22 OOBexT 22
BrIx.7 OO0OBexT 7 Brix.23 OOmbexT 23
Brix.8 OO0OBexT 8 Brix.24 OOnexT 24
BrIx.9 O0BexT 9 BrIx.25 OOBexT 25
Brix.10 OOmnexT 10 Brix.26 OOBexT 26
Brix.11 OO0mpexkT 11 Brix.27 OOmbexT 27
Brix.12 OOBexT 12 Brix.28 OOBexT 28
Brix.13 OOmbexT 13 Br1x.29 OOmbexT 29
Brix.14 OOmnexrT 14 Brix.30 O0mnexT 30
Brix.15 O0wexT 15 Brix.31 Komanna «Bxarounts»
Brix.16 O0OnekT 16 Brix.32 Komannma «OTKIIOUUTE»

K Beixomam 31 w 32 cruemyer mNOAKIIOYATH peie, CIOCOOHBIE pa3opBaTh IEMb C
TpeOyeMbIMU TOKaMHU M HaNPSHKCHUSIMU, KOTOpble OYAyT KOMMYTHPOBaTh MUTAHUE BO BTOPUYHBIX
1ernsax 00bEKTOBBIX pelie, TPeOOBaHUS K KOTOPBIM MOYKHO OOJIETYHUTh.
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AJNTOpUTM YNIPaBJICHUS CTAHOBUTCS CIEIYIOIMM: CHayana cpabaTeiBaeT 00BEKTOBOE pelle,
3areMm, yepe3 200 MUIMCEKYH/] BKIIOUAETCS KOMaHIHOE perie, KOTOpOoe MoIaéT MUTaHuEe Ha OOBEKT
TEJCYNpPABIICHUs 4Yepe3 YXKe 3aMKHYThIe KOHTAKThI 00BEKTOBOro. llocie OKOHYAaHWS BpPEeMEHH
yAepKaHUsI, KOMaHIHOE peJie OTKIII0YAETCs, pa3pbiBas TOKOBYIO II€Ib, TOCIE YEeTO OTKIFOYAeTCs
00BEKTOBOE.

B crnenyrommx cTpokax TaOJIMLbI HaXOIATCS MHIWBUIYyaJbHbIE HACTPONKU MO KaKIOMY
BBIXOAY MOAyJs. B mepBoM cronliie yka3siBaeTcs BpeMsl yaep:kanus KoManael TY, usmepsiemoe B
MUIHCEeKYHIaX. BTopoil u Tpetuil cronbipl coaep:kat Kod()PUIMEHTHI, UCIOIb3YeMbIe MOYJIEM
1utst KoHTpouts neneid TY. Bropoit ctonber conep:KUT HIKHIO TPaHUILy, a TPETHIH — BEPXHIOK, 32
npenenbl KOTOPBIX HE JIOJDKEH BBIXOAWTH KOA((UIMEHT pene, U3MepseMblil KaxAblii pa3 mpu
MOJTOTOBKE KOMAaHJbI TeneymnpasieHus. Hymu B 3THX cTOI0Iax 03HAYAIOT OTCYTCTBHE KOHTPOJIS.

[Ipu ucnonb3zoBanuu B kKaudectBe pene TY pene tuna FINDER — TumnoBble 3HaueHus
nonyctuMbix npenenoB Kmin=544, Kmax =788.

-, KN WceThb kondurypatop g ;lglﬂ

Tpaccupoeka ofiveda  LaHHeie no P | KoH®urypaura v npowveka F6 | Crucok aganTepos c ceTH | Basosbie HACTRORKK

TeneynpaeneHu1e — Cotkemin

Homep Gnoka |1 %

Horep pene |1 Z]
BrawouiTe |

Braoume BCe | A KOBCI)CI)I/I]_II/IQHT peiae

:/‘

K.omaHaa BelnaHa Eﬁﬂ/

MNoaroToek.a eeinonHeHa Kpene=

Bblﬂ.aHa K.OmMaHaa HCNOAHEHKA

TY erinonHeHo Bpera =3:05:37(208)
— TenecurHank

nel1|2|3lals|el7]8]910/11]12]13]14[15/16]17(18(19|20|21|22|23|24| 25|26 |27 | 28| 20| 30|31 |32 -
b 1 01 01 1111y 111 i1 1111 i1 i1 b1 i1 i1 i1 f i1 f1p1 bt i1l
210101 4(1 314141314131 p1 )1 414111 p1 31§11 1 4§11 31 p1 31§31 31§31 31114113 1f1
L3 |
|4 |
|5 |

. >
— TENEM3MEDEHIMA TEKULLME

Ne | 1717 | 2/18 | 3/19 | 4470 | 5/71 | 6i22 | 7/23 | 8i24 | 925 [10/26)11/22)12/28)13/29)14/30]15/31 |16/32] Bpema | -

1-1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 213530

1-17 1 1 1 1 1 1 i 1 1 1 1 i 1 1 1 1

2-1

2-17

3-1

3-17

4-1 -

P TR -]

UroObl NpaBWIBHO HACTPOUTH TPAHMIBI KOHTPOJIS s JPYrUX THIIOB peJe,
PYKOBOJICTBYHTECH CIIECIYIONIEH METOANKOM:

e [JoaxmroyuTte pere K IEpBOMY BBIXOAY.

e [lepeiinure Ha 3aknanaKy «Jlanubie mo Obx».

e Vkaxure MNpaBWIbHBIA HOMep Onoka, BbIOepuTe pene 1 M gaiiTe KoMaHAy
«BKITIOYUTH».

e B OKHE [MarHOCTUKM TMOSBUTCS COOOLIEHHE 00 UCIOJIHEHUM KOMAaH[bI, Kak
IIPUBEICHO HA PUCYHKE.

o «Kpene» u ecTb Ta BeIMUMHA, KOTOPYIO KOHTPOJIUPYET MOIYJIb.

e Bepuurech Ha 3aknaaky «Kondurypauus u npomuBka ®b» u B crondie HKHEH
IpaHulbl YKaXuTe napamerp Ha 25% menblie, ueM «Kpene», a B cronbue BepxHei
rpanunbl Ha 25% Oonbmie. Ecin Bce pene OJHOTHIHBI, TO IOJyYUBIIHAECS
KOY(Q(QHUIHUEHTHl MOXHO Pa3MHOXKUTh 10 OCTAJIbHBIM BbIXOAAM. ISl coXpaHeHUs
M3MEHEHHUI HA)KMUTE KHOTKY «3alucaTh mapaMmeTpsl OJ0Ka».
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3.4.3 Kondurypauus moayiast TUT.

Ortkpoiite 3axnanky «Kondurypauus m npommuBka @b» U BbIOEpUTE HWHTEPECYIOUIHA
moayis THUT430. OxHno npuoOpeTaeT BUA Kak Ha pUCyHKe 28.

Monayns TUT430 siBasiercss MHOTO()YHKIIMOHAIBHBIM YCTPOHCTBOM. OH MOKET BBIIOJHSATH
dbyakuuro coopa TUT, moxketr coBMemath B cede QyHKIIMU APYruX MopayseH, Takux kak TC430 u
TY430, a Taxxe paboraTh aBTOHOMHO, 0e3 KoHTposuiepa CunHkoMm-IP, mopnepkuBasi oOMeH ¢
cepBepom tenemexaHuku OUK «/lucmeruep NT» depes cBOW aCHHXPOHHBIN MOPT B MPOTOKOJIE
«Mcetb MarucTpanbHbIi».

CHauana pacCMOTPUM THIIOBOM PEXHUM pabOThl — MOAYJIb BBIMOJHSAET PaboTy Mo cOopy
THUT B cocrase KII.

[Tapamerp B cTtpoke «Bpems mmkina TUT» ompenenser mepuoja Oe3ycIOBHOW Iepeavn
TEeKyIUX 3HaueHui Bcex kaHanoB TUT. 3naueHne nepuosia BEIOUPAETCS ¢ YIETOM XapaKTEPUCTUK
KaHaJja CBSI3U C MMyHKTOM YIpaBiieHUs. B TUIIOBBIX KOHGUTYpallUiX PEKOMEHYETCsl YCTaHaBIMBATh
UK nepegadu ot S 10 30 cexk.

[Tapamerp komuuectBo rTpynn TUT yka3plBaeT KOJMYECTBO IME€pPEIaBaEMbIX TPYIIT
TenensmepeHuid. Pazmep rpynmnsl — 4 usMmepenus. B nepenady BKIIIOUaroTCsA IpynImbl ¢ NEPBOM 110
yYKa3aHHYI. MakcuMmalbHOE 3HaueHue mnapameTpa — 8. J[aHHBIX HapaMerp HNPUMEHSETCS IS
COKpalleHus: Tpapuka oOMEHa C MyHKTOM YIPAaBICHMs MPH HE IOJIHOM MCIOJb30BaHMM BXOJIOB
MOJTYJIS.

[Tapamerp «YcraBka mepenadu» OINPEAEISAET Pa3HOCTb B KBAaHTaX MEXKIY TEKYIUM
3HaueHrueM TUT u mociegHuM OTIPABICHHBIM, IIPEBBILICHUE KOTOPOM BBI3BIBAET HEMEJICHHYIO
OTIIPaBKY TEKYILEro 3HAYCHMUSL.

Pucynoxk 30.

~, KM MceTk kondurypaTop

TpaccupoBka ofMeHa I Dartbie o PE - FoHburypawa W npowwexs P | Chucok a0anTepos c CeTH I EazoBkbie HAaCTpOikK I

3arpyauTe ofipas | ~ KaHPHrypauma Gnoka

Enok TC430  App=
[~ Enok TC430  Aap=
WlEnor THT420 O wer.
[ Enok T¥430 Anp= 0O wer.

wer., 1.5 [Mow 1% 2005 12:44:53)

MNapameTp SHaH. | |
1.5 (How 19

Bpema umkna THT{sech 15
Kon-eo rpynn TAT {1-8) g
¥CTaBKa NEpeaaqH 100
Bpema umkna TCisec) 1]
Pacnmpennas T T
¥ ARDMEHHA TH¥imsec)
Kpene T¥ miH
Kpene T¥ mMakc
jor K{Muipo’
CRopocTe{Mukpo)
SaaepxralMaKpoime

3 THTITC {0113
25 TATITC (0f1)
3ex TATITC (0f1)
4B TIATITC (0f1)
Sex TTITC (0f1)
Bex TIATITC (0f1)
Fex THTITC (01}
Sex TATITC (0f1)
9 TTITC (01}
108 THTITC {0/1}
11Ex% TATITC (0f1)
12e% TATITC (0f1)
13ex THTITC {0/1}

CEeKIIns

ITapameTpsl 111 aBTOHOMHOM

DabOTHI -

Hair yoTaHoEneHHEIE GAOKM |

3anMCaTE NapamMeTpel Gnoka | I'Iepenporpammuposa’rbl

[Nepesanics sarpysMka |

AuarHocTuea
Kon-eo pectaproe

e

K.on-80 NOETOPOE Nepenay

peLLsss

14ex TATITC (0f1)
15ex TATITC {0f1)
16Ex THTITC (0/1}
17Ex TTITC {0/1)
18 TATITC (0f1)

198 TATITC {0f1)
4

L R e R e e R R e e e e e = e e = = = =

| 7 o]

YeTaHoeuTe BpEtA ||
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YacTb BX0/10B MOIYNA MOKHO oTBecTd 1o BBoJ TC. [t 3TOro B CTpoKax KOH(UTYpauu
COOTBETCTBYIOIIMX BXOJOB HYXHO TMOCTaBUTh «l» u mapamerp «Bpems mukma TC» wus
pacIIMpeHHON CeKIHMH cIenarh Ooibine Hyns. B ornuume ot BxomoB monyns TC430, BXOIbI
moayisi TUT430 He WMEIOT TalbBaHUYECKOH pa3BsI3Ku, BpeMs (PUKCAIMH YCTAaHOBHUBIIETOCS
3nayenus TC paBHo 100 MuUIHCEKyHI M HE MOXKET OBITh U3MEHEHO.

Moayns THUT430 pacnonaraer TakXke AOMOJHHUTEIBHBIM TOPTOM, MO3BOJISIOMIAM
OpraHu3oBaTh BbIJauy KoMmaHn TeneynpaBieHus Ha 8 o0bekToB (TOJIBKO mis momuduxanmn
monyisi «TUT430Y»). UroOel ero 3ameicTBOBaTh, HY)XKHO B COOTBETCTBYIOIIMX CTPOKax
pacUIMpeHHOM CEKIMU MPOCTABUTH 3HAYEHUS MapaMeTpOB, MOJb3YSICh PEKOMEHJALUSIMH pa3jiena
no HacTpoike Moy TY430, 3a nckimrodeHrnem Beidopa Tumna TY — OH MOXKET OBITh TOJIBKO «0».

JlomoIHUTENBHO 711 MOAM(HUKAIUU  «Y» MOXHO aKTUBUPOBATh  BCTPOCHHBIN
ACMHXPOHHBIN MOPT, Yepe3 KOTOPbI MOAY/Ib OyIeT caMOCTOSITEIbHO OOMEHMBATHCS JaHHBIMH C
cepBepom Tenemexanuku B mporokone ['OCT P MOK 870-5-101. [dnst 3TOro Hy>KHO B CEKIIMH
aBTOHOMHOW paboThl ykazarh HoMep KII (mecsaTuuHblif), KOTOpBIH OyAeT HIACHTU(PHUITUPOBATH
MOJlyJIb IIpH ompoce. B cienyromeil cTpoke yKa3bIBaeTCs MapaMeTp CKOPOCTH Nepefayl Ha MOPTY
cBs3u. CKOpOCTh MOXHO BBIOMpaTh W3 CTaHAAPTHHIX 3HadeHWW B nuamazone 100...9600 6og.
[Tocnennuili mapameTp B 3TOM CEKIUMU «3aJepiKKa», YKa3blBAEMbId B MMIIMCEKYHJIaX, MO3BOJSET
BBIZICpKaTh nay3y Mexnay curHaioMm RTS (3anpoc mepenmaun) u coOCTBEHHO HayalloM TIepeayw,
YTO OBIBaET HEOOXOIMUMO MIPH YIPABICHUH PATHOMOJAEMOM (PaTHOCTAHITUEH).

B noBepiieHrne HECKOJIBKO CJIOB O HyMEpalMM MOJyJed B cilydae, Korja B MOIYJe
THUTA430 3aneiictBoBanbl Bo3MoxHOCTH TC u TY. Boinenenue vactu Bxogos noj TC npuBoauT k
MOSIBJICHUIO B cuUcTeMe BUpTyalibHOro Moayns TC ¢ Tem ke HOMEpOM, 4TO Yy «MaTEepHUHCKOr0»
TUT430, noaromy B Hymepauuu nojHoneHHbIx Moayned TC430, B 3TUX ciaydasxX, Hy>)KHO OCTaBUTh
cBoOomHOe MecTto. To ke Kkacaercs u wmoxyned TVY430 npu ucmonb3oBaHUM —(DYHKITUH
TeneynpasieHus Ha moayie TUT430.
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3.5 Kondurypuposanue KII B cucreme ACILY «OUK [ucneruep»

CozaHue KOHKPETHOIO BapUaHTAa CBA3HM COCTOUT M3 HACTPOMKHM BCEX 3BEHBEB LEIHU
nepeaayn nHpopmaru. Kak MUHEUMYyM, B 3TOH IIETIH /IBa 3JIEMEHTA — YIPABISIOMIMNA KOHTPOJIIED
KIT «Hcets» u cepBep TM, a moryr emgé m00aBUTHCS MOCTOBBIE KOHTPOJIIEPHI, MOJIEMBI,
panuMocTaHIMM, KOMMYyHUKaimoHHble KoHTposuiepbl LIIIIIC. Paccmorpum monpoOHO camble
TUIIOBBIE CIIy4aH, OTMETUB IIPH 3TOM OTJIMYUSA JJIS TIOJBAPUAHTOB.

CaMbIMH THUIIOBBIMH OyleM CYHTATh CBS3b IO JIOKAJIBHOH CETH, CBS3b IO CHHXPOHHBIM
KaHaJjaM TeJIeMEeXaHUKH U CBSI3b Yepe3 aCHHXPOHHBIN MOPT.

3.5.1 Ilpsamas cBsa3b yepe3 ETHERNET (IIpotokoa UDP Ucerts) .

Bo3moxknoctn  KII peanmusyroTcss TOJHOCTRIO TO 00BEMY TeEJIEeMETPUH, TOYHOCTH
u3MepeHui, pukcanuu coObITUi ¢ MeTkamMu BpeMeHH. DakTuuecku, yepe3 Ethernet nepecsutarores
nakeTsl, upKymupytonme B CAN-mmHe npaktudecku 6e3 oopadoTku. B 3ToM ciydae HeoOXoaumo
HAaCTPOUTh, KAK MUHHMYM, JBa 3JEMEHTa Lenouku — ynpasistonuii koutposuiep KII «Hcetb» u
ceppep TM. Bompockl HacTpOHKM MapuIpyTU3aTOPOB W JAPYTUX DJIEMEHTOB CETEBOU
UHQPACTPYKTYPHI HE PACCMATPUBAIOTCS B TAHHOM JIOKYMEHTE.

CoBmecTHas paboTa ¢ IpyruMu uHTEepdecamu:

JIaHHBI TUT CBS3M COIJIacyeTcss C pabOTOM Yepe3 MOCTOBOM KOHTPOIUIEp U uepe3
ACUHXPOHHBIN NOPT BO BCEX MPOTOKOJAX.

3.5.1.1 Hactpoiika ynpasistomniero koutposuiepa KII «HMcerb».

®@aiia nporpammel: KoHTposIep MOXET OBITH 3alIpOrpaMMUPOBaH JTIOOBIM U3 (haIOB ¢ UMEHAMU
«sinip_c_cpi_*** bin», ecimu OH Bepcuu 2.XX U «Sinip_r_cpi_***.bin», ecnu oH Bepcuu 1.xX.

B Kondbmrypauus "Agante p CHukomIP"

MAC aapec FA:CE:CC:00:0D:1B

Bepcua IP mogyna 3.2 or Feb 13 2009 11:57:59

Aata npownekk(dain) PROG: 13:23 25.02.09 (SinIP_C_CPI_ISET.bin)
OCHOBHBbIE NapaMeTpbl CETEEOro WHTepdelca I
IP aopec anantepa 10.0.0.15

IP agpec ocH. cepeepa 0.0.0.0

IP agpec pes. cepeepa 0.0.0.0

Macka cetH 255.255.255.0

Wnwos i0.0.01

Aon. napameTpbl CETEBOro MHTEpdekca I

X¥.nate sanpoca COELMHEHWA OT CEREEPA v

OfKMeH ¢ cepEepoM BG83 KEMTAHUHKHA [

MNepesanyck NpK NOTERE CEASH C CEPBEPOM [

KaHan WHpoKoBEWAaTENEHOro obMeHa [

MAC agpec WHPOKOBEIWATENLHOMD ofMEHa FACECCOO0D1B

MapamMeTpbl ynpaenawuwero kouTponnepa Kl Mcetob P
CKOPOCTE Ha WHHE CAMN 0 - S00k6{50mM) -
BTOPHYHBIA KOHTRONNED HA WHHE [

MapameTpbl NpoToOKONa MceTe no nopty R5232

CKOpoCTe 0AMEHa Ha NopTy Q600 hd

JarpysuTe WE galina 2EMMCATE KOHPHUIYPaLMID

Brixon
COXpaHKTE B ain lMepenporpaMHHpoEaTE
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CereBoii mHTep(eiic: HacTpanBaercs B COOTBETCTBUM, C ONMCAHMEM IIPHUBEJIECHHOM B pasfele
«HacTpoiika ynpaBIsitoIIero KOHTPOJIIepa».

ITon HacTpolikoil cereBoro uuTepdeiica cienyer noHUMaTh yctaHoBKY IP-agpecoB camoro
KOHTpOJUIEpA U cepBepa (CepBEpoOB), 1032 U MACKHU ceTH. B oOuieM ciydae Bce 3T mapameTpsl
JIOJDKHBI OBITH TOJYYEHBI Y CETEBOIO aJMHUHHUCTPATOPa, OTBETCTBEHHOTO 3a (DYHKIIMOHHPOBAHHE
KOPIIOPAaTHUBHOM CEeTH NpeanpusaTus. [lonydeHHbIE NaHHBIE 3aHOCATCSA B COOTBETCTBYIOILME IOJIA
OKHa IporpamMmbl KOH(UTyprupoBaHus KoHTposuiepa CuakoM-IP, mpuMepHoO Kak Ha pUCYHKeE:

Jliia coxpaHeHHs] U3MEHEHHUI HY>KHO Ha)KaTh Ha KHOTIKY «3anucaTh KOHQUTypaluo».

3.5.1.2 Hactpoiika cepsepa tenemexanuku «OUK [ucneruep».

J51s HacTpoiiku cepBepa HEOOXOJMMO BBITIOTHUTH CIEAYIOLIEe:

Jl5iss ommcaHus CBS3HM C YIPABISIIONMIMM KOHTPOJUIEPOM HEOOXOAMMO yCTAaHOBHUTH B
koHurypamuio TM-apaiisep UDP, no6aBute amantep Cunkom IP u 3amonHUTH
CJIeIyIOLME TapaMeTphl:

Homep amantepa (yHukampHOe umcio ot 1 mo 255 B mpemenax KoHpUTypamuu
JTAHHOTO CEpBEPa)

HaumenoBanue ananTepa: HeoOs3aTeNbHBIM mHapamMerp -
00JIeTYeHHSI TOCIEYIOIIeH PaboTHI.

IP- angpec — o0s3aTeNbHBIA TTApaAMET]

IP- mopt — pukcupoBaHHBI MapameTp paBHbIN 972.

Ilepuon 3ampoca coenunenus 1-5 cek ( 0 - ecnM WHHUIMATOP COCIUHEHUSA
YIPaBIISIIOLINAN KOHTPOJIED)

3aI10JIHACTCA 1JIA

OcTanpHble MapamMeTpsl MpeAHa3HauYEHbI sl OyIyIero pa3BUTHS CUCTEMBI.

[To naxaruio kHomku B mosie «KoHdurypatop» BbI3BIBacTCS 3a1auya KOH(HUTyparuu
koHTpoiepa KII (ommcanue B pazaene «Kondurypanus yrnpasisiomero KOHTpoiepa»

Pucynok 31.

if| TM-ce peep tms_n({DMITRIEV1)

Crpuktypa  OfopyaoeaHie ] .ﬂopacqe‘r]

NapateTphl BEIGPAHHOrD 3 AEMEHT S

& CTaHums .

T MNakeTHel apakeep Ethemet (0)

: T Opakeep COM-nopToE

- = Th-opaiieep UDP

T CuHkoM-MA-P (A=5, IP=10.0.0.16)
+ 4 T CuHkom-IP (A=1,

- & CuHror-IP (A=20.'1", IP=10.0.0.15)
+ =y Mopt1

%L Cunror-IP (A=8, IP=10.0.0.14)

T CuHror-MA-P (A=, IP=0)

T CunHkorm-IF (A=7, Tect MBY', IP=0)
T CunHkorm-IF (A=10, TecT Catd,

T CuHkom-IP (A=11, IP=10.0.0.92)

T 05w npakeep TCR/IP

m
m
m
o
o

KoHdmrypaTop

HomMep apanTepa

HaKMeHoeaHMe

IP-aunpec

IP-nopT

TakirMayT coeaMHeHMA (C)

K.y WK posaHHa

[epuog 2anpoca CoeguMHEHKA (C)

KDHTpDJ’Ib coenuHeHIA

Sarpyska no MAC-anpecy:

hMAC-anpec

Default Gatewsay

Subnet Mask

SarpysouHas CTpoka

20

KM kcete (cTeqn)
10.0.0.15

972

5

1
+ [BCTE KEMTaHLMM)

A I%@ BoccTaHosuTs

E
é CoxpaHiTe | Bhmog, |
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s pabotst ¢ KIT «HMceTh» B cepBepe TeleMeXaHWKH JOJDKHA OBITh CO3JaHa CTPYKTypa
CJIEYIOILEro THIA:

Pucynok 32.
it TM-cepeep vvv_server{¥YLADIMIR} o [m]|
Crpykrypa  DGopuyaosaHme I ﬂgpacqe’rl MapareTpel BEIBPAHHOND 3 NEMEHTa I

+ 3% MaxeTHsii opaiieep Ethemet (1)
- 5 TM-npaiieep LUDP
- i Curkom-IP (A=2, IP=192.168.0.10)
- =y MopT 0
= AKM'WICETR!
Bnok TC [0]
Enok T [0]
& Baok THT [0]
&8 BnokTY [0]

A | éla BocoTaHoemTs @é CorpatiTe | Brixog I

3nech «CunkoM-IP» ecth ynpasnstomumii konTposuiep KII «Mcers». Homepa n konuyecTBo
(YHKINOHATIBHBIX MOJIYJICH MIPUBOAMUTCS B COOTBETCTBHE C KOH(purypauueii peansHoro KI1.

Heckonbko 3ameuanuii o Hymeparuu (QyHKIIMOHAIBHBIX MOJYJIEH W TeJlernapamMeTpoB,
aKTyaJbHBIX Ul BCEX BAPUAHTOB CBA3U B IIPOTOKOJIE «MceTb»:

B cnucke HomeHkiatypbl pyHkunoHanbHbIX 0510K0B KIT «Mcetp» Her monyneit TUU.
JlanHbIi OJOK MOSBISAETCS, KOTa 4acTh BX0oa0B Omoka «TC430» ucnons3yercs ans npuéma TUUN.
Howmep BuptyansHoro 6moka TUUW ToT-ke, uro u y “mopoausmero” ero 6ioka TC. ITockonbky
pecypcesl peanbHoro 6moka TC gensTcs Ha 1Ba BUPTYAJIbHBIX 0JI0OKA, BHYTPU BHPTYAIbHBIX OJIOKOB
TaKXe€ MPOUCXOIUT pa3JeieHUEe HOMEPOB MmapameTpoB. Jlomyctum, s npumepa, yto nepsbie 10
Bxo210B 0110ka TC ¢ Homepom 0 otmansl mox THUU, a ocranpabie 22 mox TC. B atom ciydae 610k
TC onuceIBaeTcs clienyrniel CTpyKTypoi:

Pucynok 33.
—ioix
Crpyktypa  OfopuiosaHuMe | ﬂgpacqe‘rl NapameTpel BRIGPAHHOND 3 NEMEHTE

- Em AR MCETE! 2| |[|HoMep Enoka 0
Brok TC [0](0:10: 13 FaHan Thi-cepeepa ]

Bok THIA KM Th-cepeepa 10
m E;E:$SEUSD] J Hau. HoMep oEtekTa TM-cepeepall

v @ CupknreP tA=1 [P=132 15A 1 &) [ | Pemssensn Ve ErEs 3

Al éla BDCCTaHDBMTbl Eé CoRpaHmTb | Bbixon I

3ameruM, uto yucio B nojie “KommuectBo TC B O1oke” - 32, a He 22, KaK CJIEAOBAIO ObI
OXUJaTh. J{eno B ToM, 4TO HymMepalus TejaenapaMeTpoB B OJ0Ke HE 3aBUCUT OT UX PaCIpe/leIeHHUS.
To-ecth, cornacHo Hamiero npumepa, B 61oke TC ¢ Homepom 0 ects mapamerpsl TC ¢ HoMepaMu OT
10 mo 31 (mymepammst uact c¢ (), a MEpBBIX JECATH MPOCTO HET U He Oymer. B cTpykType
tenemerpun cepsepa TM st npuéma stux TC HykHO oTBecTH MecTo. B naHHOM citydyae (Ha puc.
3) mapametrpsr TC ot 6soka O momaxyt B KIT 10 xanana O ¢ 11 mo 32 mecta, a nepeie 10 mect
OCTaHyTCsI MMYCTBIMHU, HO 3ape3epBUPOBATh MecTo moj Hux npunércs. [lns 6noka TUUW onmcanue
OyIIeT TakuMm:
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Pucynok 34.
RI=I
Crpyerypa  DfopuaceaHue |,ﬂ0paCHETI [N apareTpel BEISpEHHOMD 3 AEMEHT &
= = ARTTHCETE ;l Haomep Sonka 0 ﬂ
EAELSUE [D](D: D:) " Kanan Th-cepeepa 0
Enok Tk [07(0:10: 1)
Bnok TC [1](0:10: 33) - U virEE e e 0
Bnok THK [1](0:10: 11) Hauy. HoMep o6wekTa Th-cepeepa
&2 Bnok THT [0] x| || |KoauuecTen TMM & Enoke |1D |

Al Iga BDCCTaHDBHTbl @I% CoxpaHHTE | Brixag I

Ot Gnoka 6yayt nonydensl napamerpsl TUU ¢ nHomepamu ot 0 10 9, Bcero 10 , mosTomy
xonuuectBo TUM pasHo 10. B ctpykrype Tenemerpun cepepa TM nox HU HY’KHO OTBECTH ¢ 1 1o
10 mecta B KII 10 kamama 0. Takum oOpa3oM, HCXOAS W3 BBIIIECKA3aHHOTO, KOJWYECTBO
napaMeTpoB B OJIOKE JOJDKHO COOTBETCTBOBATh MAKCUMAIIBHOMY HOMEpY Iapamerpa, MOTYIIEMY
MPUATH OT OJI0Ka, a €cu OBITh a0COIIOTHO TOYHBIM — HOMEPY MapaMeTpa Iitoc 1.

[Tocmotpum, uto Oynet, ecnu Ao6aButh emé 610k TC ¢ HOMepoM 1, BXOIBI KOTOPOTO
nojeneHsl ciaeayomuM obpaszom — mepBbie 10 — TC, ocramsubie TUU. [Ins 6moxa TC Oynem
HMMETD:

Pucynok 35.
I=e! =

Crpyktyps  O6opuaosaHue | .ﬂopacue’rl MapareTpel ERIGPEHHOMD 3 NEMEHT A

= = ARITACETE! 2| |[{Homep snoka 1 ﬂ
Bnok TC [0](0:10: 1)
B ok T [0] (0:10: 1
Bnok, TC [1](0 b
Enok T [1](0:10: 113 Hay. HoMep o6tekTa TM-cepeepa
& Bnok TT [0] ||| |KannueeTec TC & Gnoke |1U |

Al éla BDCCTaHDBHTbl Eé CoxpatiTe | Brixog I

Kanan Th-cepeepa ]
KM Thi-cepeepa 10

B ctpykrype Tenemerpun cepepa TM atu 10 TC moxkHo nomectuts ¢ 33 mo 43 mecTa B
KII 10 kanana 0. A ¢ TUU ceituac Ta-xke curyauus, uro u ¢ TC 6moka 0. Camsriit “crapmmuii” TUN
npuaET ¢ HoMepoM 31, a mepBrIxX necaTtu (¢ 0 mo 9) He TPUAET HUKOTIA.

Teneps BoNpoc — KyJa MOMECTUTh 3T MapameTpbl? MOKHO clienarh Tak, Kak Ha pUCYHKE
6, u momectuth ux ¢ 11 mecra KIT 10 xanana 0. Bc€ Oyaer xopomro 10 TOro MOMEHTa, Korja
3aX04YeTcss W3MEHUTh paclpeleieHne KaHainoB Ojoka (0, Hampumep B CTOPOHY YBETUYCHUS
kosnuectBa TUU. B stom ciaydae gononautensHbie T MoryT momacth B CTPYKTYpY cepBepa
TM Ha yXe 3aHATbIE MeCTa U MPUIETCS MEPENUCHIBATh BCIO KOHPHUTYPALHIO.

Kak storo n36exars? He s5koHOMHUTH aMsATh B CTPYKType cepBepa TM U OTBOIUTH MECTO
IO/ TOJIHBIA BO3MOKHBIM HAa0Op MapaMeTpoB Kaxaoro THma. TakuM oOpasom, mis Oioka O
orBoauM 32 TC u 32 THUMU, crombko-ke nist 61oka 1, a TUM Gnoka 1 pasmemaem B CTPYKType
cepsepa TM ¢ Homepa 33 KII 10 kanana O, Hecmotps Ha “mpipy” ¢ 11 mo 43 mecra. Torma
napameTpsl M3 OJIOKOB HampsAMyl0 HPOCLMPYIOTCS HAa CTPYKTYpy TEJIEMETPUU U INpPHU JHOOBIX
nepepacnpezeneHus X B 0J0Kax MECTO MOJ IMapaMeTphl YKe eCThb U MOAU(HUKAIMKA KOHPUTypalun
OyIyT MUHUMAJIbHBI.
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Pucynok 36.
~ioix]
Ctpyerypa  OSopyacsaHie I ﬂopacue‘rl N apareTpel BRIGPAHHOND 3 NEMEHTA
- ARTTACETE' ~||||HomMep soaka 1 ﬂ
Bnok TC [07¢0:10:1) Karan Thi-cepsepa 5
Brok TV [0] (0: 10: 1)
Enok TC [1](0: 10: 33) | M T FeEpEEpe 10
Bk ThIA [17(0: 10: 113 Hau. Homep o6tekTa Thicepeepa
&5 Bnok THT [0 ||| |KonuuecTen TMM & Bnoke |32 =

Al é@ BDCCTaHDBHTbl @é CoxpatiTe | Bbrog I

Tenepp paccMOTpUM BO3MOXHBIE CHUTYallid, CBSI3aHHbIE C KoHurypamueil Oioka
«TUT430». Iloka Bce ero BXOAbl HMCHOJB3YIOTCS s NpuéMa TEIEU3MEPEHHMM, HyMeparus
octanbHBIX 0510kOB — TC, TUM u TY nHe 3aBucut ot Hymeparuu 6iokoB TUT. Ho wacte BxomoB
omoka «TUT430» mMoxker ObITh HcHONb30BaHa Aiiss BBoAa TC, KpomMe TOTO B KOMIUICKTAIMH
«TUT430VY » Bo3mokHO 3anerictBoBath 20 BeixogoB TY. Kak Toiapko nosgsigercd xoth oqud TC B
peansHOM Onoke TUT, TyT-'ke BO3HMKaeT BUpPTyadbHBIH Oj0k TC c TemM-)xe HOMEpOM, 4TO U Y
peansHoro O10Ka TUT430. A pa3s Tak, To peanbHbix 0;10koB TC ¢ 3TuM HOMepoM B cTpykType KII
«Hcerp» OBITH HE MOKHO, WHA4Y€ BO3HHUKHET KOHQIUKT. To-)ke camoe Mpom30UméTr u ¢
Hymepanueit 6;okoB TY, ecniu akTuBHpoBaTh MOoay b TY Omoka THUT430.

Otcroga BBIBOJ, 4TO B ciydae yBenuwdenus oObEma KII, moctpoeHHoro Ha 0aze
MHorodyukuonanbHoro Omoka «TUT430V», Onokamu «TC430» um «TY430», um cuemgyer
IpUCBauBaTh HOMEpa HE COBMaatole ¢ HomepoM Ooka «TUT430».

3.5.2 Ilpsimasi cBSI3b Yepe3 AaCHHXPOHHBIN MOPT B NpoTokoJie «UceTb».

Bo3moxknoctn  KII peanmusyroTcss TOJHOCTBIO TIO 00BEMY TeIEeMETpPUH, TOYHOCTH
u3MepeHuil, pukcauy coOBITUI C METKAaMH BPEMEHHU U 110 KOHTPOJIIO LETNeN TeNeynpaBIeHHs.

Jlnsg opraHu3anuu CBA3M HEOOXOAMMO HACTPOUTh, KaK MHUHUMYM, J[Ba 3JE€MEHTA LENOYKH —
ynpasisitonuil konTpouiep KII «Mcers» u cepsep TM.

CoBmecTHasi paboTa ¢ npyrumu uHTepgeiicamu: Her orpanuuenuil.

3.5.2.1 Hactpoiika ynpasistoniero koutposuiepa KII «Mcerb».

@aiin nporpammsbl: KoHTposuilep moKeH OBbITH 3amporpaMMupoBaH (¢aillioMm ¢ HUMEHEeM
«sinip_c_cpi_iset.bin», eciiu OH Bepcuu 2.XX M «sinip_r_cpi_ iset.bin», ecin oH Bepcuu 1.XXx.

Oo0s13aTeIbHBIE ONIUU:
CkopocTb 0OMeHa yepe3 aCHHXPOHHBIH MopT - uncio B quanazone 50-115200.

3.5.2.2 Hactpoiika cepsepa TM.
Omnucanue ctpyktypsl KIT «Mcets» B cepBepe TM moapo6HO paccMoTpero B m 3.5.1.2.

C cepBepoM TelNeMEXaHHMKH MOXKHO OpraHM30BaTh CBS3b JBYMs CIIOCOOAMHU:
MOAKITIOYUTRCS KabeneMm HermocpencTBeHHO K COM-niopTy KoMIibioTepa (MITH JTF000M pacIIupUTENh
tuna USB-COM, Ethernet-COM) unu 4yepe3 KOMMYHUKaIMOHHBIM agantep Tuna CuHKOM-E,
Cunkom-IP, CuukoMm-EA.

Jnst cBsi3u yepe3 CoM-TIOPT Ha cepBepe TeJIeMEXaHUKH JOJDKHA OBITh CO3[aHa CTPYKTYpa
CJICAYIOIIETO TUIA:
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Pucynok 37.
SI=I
Crpykrypa  DGopyloBaHiqe | ﬂopacquI [apamMeTpel EEIGpEHHOMD 3 NEMEHTa |
1 CTaHumWa . COM-nopT
+ % MakeTHeR opakieep Ethernet (1) HauMeHosaHWe
- R ﬂpaHBe COM'”DF'DB CropacTe COM-nopTa (baud) (200

1)

= CHHKD ]
- Ry AcHHxpoHHEIR nopT (0)

3arpyzouHelil o6pas

- ®m AKMACETE' 3arpysodHasn CTpoka
Bnok TC [0](0: 2: 1) I
& Bok THT [0](0:2:1) TC vcnpaeHocTH (FKKM:08)

+ B BrokTY [@]
+ v T Thi-npakeep UDP

A | I%@ BoceTaHosuMTE BI% CoxpaHurs | Beixog I

PaccMoTpuM BapuaHT MOAKIIIOUEHUS Yepe3 KOMMYHHMKAIIMOHHBIN KoHTposiep CuHkoM-E.
Torna npuémHas cTpykTypa OyAeT BhINVIAAETh IPUMEPHO TaK:

Pucynoxk 38.
-lalx]
Crpyktypa  DE0puaceaHLe I ,ﬂopacqe’rl MapareTpel BEISPAHHOrD 3 AEMEHTa |
=] & CraHuma . ~|| |Homep anantepa 18
- of* akeTHs(4 apaieep Ethernet (1) Ethernet-anpec FACENT002620
= ‘ CuHkom-E (&=18, E=FACEN 0026200 T ———
- Ry AcuHxporHeE nopT (1) .
L E ARMMCETR' SarpysodHui oSpas | _vI
Enox TC [0]{0: 2: 1 Jarpyso4Han cTpoka RECEIFT
& Brok TAT [07(0:2: 1) ——
m Bnok TY [0] TCucnpaeHocTM (KKMT0E)
Ty CUHXpOHHEIA NopT ;l
A | 15@ BoccTaHoEWTE Bé CoxpaHuTE | Brixag, I

Ha pucynke ¢goxyc HaBe€H Ha KOHTPOJIJIEP U XOPOIIO BHIHBI €r0 HACTPOHKH. B manHOM
ciyuyae Mbl umeeM CunkoM-E Bepcun 3.0, 3HauuT a1 pa®OTHl uyepe3 aCHHXPOHHBIN MOPT HE
TpeOyeTcsl 3arpy304Horo obpasza, CKOpPOCTb IO MOPTY 3aAaETCs Ha YPOBHE €ro ACHHXPOHHOIO
nopta, a onus RECEIPT B 3arpy304HoOii cTpoKe ONTUMH3UPYET OOMEH MEXIY KOHTPOJIEPOM U
cepepoMm TM.

Ecim 1 cBa3u  ucnonb3oBarh KoHTpoiuiep CuHKOM-IP  (acMHXpOHHBIM  1OPT),
OIMCBIBAETCS CTPYKTYpa CIEAYIOLIEro BUa:
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Pucynoxk 39.
~ici
Crpykrypa  O6opunosaHie |ﬂ0pacqe‘r| MNapareTpkl BRIGpAHHOrD 3 NEMEHTa
= & CraHums . KoHdurypatop —> ﬂ
+ 5% MakeTHwii aparieep Ethernat (1) Homep agantepa 3
i ?;E ?Ef“sevp CO'\L"EB'D:PTDB HaviMeHoBaHWE OTNaa0YHEI
= 5 -nparesp —
- @ CurkorclP (A=3'O7nanounwi, IP-192.168.0.20) IP-sapec 192168.0.20
5 =y Mopr0 IP-nopt 472
- EOAKTMCETER! Koy wicpoBaH1s
Bnok TC [0](0: 2: 1)
& Baok TAT [0](0: 2: 1) Sarpyzka no MAC-agpecy:
H BrokTY 0] MAC-anpec =l
A | éla BoccTaHoEWTE @é CoxpaHiTe | Beiog I

B nmanHoM cnydae omnucChIBaeTCs KOMMYHUKAIMOHHBIA KOHTpouiep CuHkoMm-IP ¢
NpOIIUBKOI «sinip_c_srl_asyncp.bin» (mnmm «sinip_r_ srl_asyncp.bin»). [y KoHPHUTrypamuu camoro
KOHTpOJJIEpa JIOCTaTOYHO HACTPOUTh €ro CceTeBod HHTepdeiic U CKOpocTh oOOMeHa IO

ACMHXPOHHOMY IIOPTY, IPUMEPHO KaK HAa PUCYHKE:

B Kondmrypauus "Anante p CuuromlP”

MAC anpec FA:CE:CC:00:0D:1B

Bepcua IP mogyna 3.2 or Feb 11 2009 11:21:01

Aata npowHEkKkidain) PROG: 13:33 25.02.09 (sinip_c_srl_asyncp.bin)
OCHOBHbIE NapaMeTpbl CETEBOro WHTepheica rat
IP anpec anantepa 10.0.0.15

IP anpec ocH., cepeepa 0.0.0.0

IP anpec pes. cepeepa 0.0.0.0

Macka cetH 255.255.255.0

Wiz 10.0.01

Aon. napameTpbl CeTesoro vHrepdeica rat
¥.naTe zanpoca coefMHEHMA OT CEpEEpa v

QAMEH ¢ cepBepoM DE3 KEMTaHL KA [

Mepezanyck NpH NOTERE CEAZM C CEpESpOM [

MapamMeTpbl ACHMHEPOHHOrD NoOpTa. Pexum paboTel - nakeTHblid no UDP v KBEa3MNOTOKOELIM no TCP rat

1

CKopocTe 0AMEHA 9600
¥NpasneHKe NoToOKOM NpK Nepedade (RTS-CTS)
Jalepxka cTapTa nepegadn(*10mc)

Pexum nepenadn 7 AWT

K.OHTPONBEHEIA AKT - YETHOCTE

~
0

-

Mepenada ¢ KOHTRONEHEIM BUTOM [
-

H.OaTe KEMTIHUMH OT YCTPORCTES [
-

KEHMTHROEATE NaKEeTEl 0T YCTPORACTES

3arpysuTe M3 daiina 3anNUCATE KOHEMIYPAaLMID

Brlxon

COXpaHuTe B dadn lNepenporpaMmMupoBaTh

3.5.3 Cesa3sb B nporokoaax MIK 870-5-101 u MIK 870-5-104.
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Hcnonp3oBaHue craHgapTHeIX MpoTokosnoB tuna MOK 870-5-101(104) mnosBosaser
BcrpanBath KII «Mcets» B cuctembr ACY npyrux npousBoguteneid. [IpoTokoa coBMECTUMOCTH
IIPUBEJEH B IIPUIIOKEHUU.

Jlns peanuzanuy oOMeHa ¢ BEpXHMM YPOBHEM I10 MPOTOKOJAM 3aJaHHBIM CTaHJapTaMH
I'OCTP M3K 870-5-101 u TOCTP M3JK 870-5-104 Heo0X0AMMO YCTaHOBHUTbH B YIPABISIOMINN
koHTpoiep (Cunakom IP) mpommeky SinlP_C_CPI_IEC101.bin.

I11O06s3aTenbHO UCIIONB30BaHKNE IPOIIMBKY co3/1aHHON He paHee 27.01.2008r.

Crnenyer MMETh B BUIY YTO KOHTpPOJUIEp MOXET omHoBpeMeHHO paborate TOJIBKO B
OIHOM npotokosie. BpiOop mpoTOKONA BBINOJIHIETCS aBTOMAaTHYECKH, T.e. paboTaeT TOT
IIPOTOKOJI, MO KOTOPOMY MOJKIIFOYAETCS BEPXHUU ypoBeHb. llonkiroueHne OAHOBPEMEHHO IO
000MM MPOTOKOJIAM MPHUBEJET K HETOJIHOW INepeaade JaHHBIX Ha BEpXHUU ypoBeHb. OfHAKO mpu
3TOM BO3MOXKHO OJIHOBPEMEHHOE HCII0NIb30BaHue rpoTokosna ooMmeHa «Mcers UDP» no cetu.

[Tpr HEOOXOAMMOCTH OpPraHMU3AIMH HECKOJIbKHUX KaHAIOB OOMEHa BO3MOXHA YCTaHOBKA
JIOTTOJTHUTEIbHBIX YIIPABISIONIMX KOHTPOJUIepoB Ha mnHy CAN.

INO6s3aTeNbHO yCTAHOBUTE MPU3HAK «BTOPUYHBIA KOHTPOJUIEp» HA JOMOTHHUTEIBHBIX
KOHTPOJUIEpAX.

OcHOBHEBIE JAaHHBIC IO p€ain3allvi IIPOTOKOJIOB!:

MDK 870-5-101

- [lepenaua no xanamy cBsi3U — HeOaJaHCHAS

- Kagp — FT1.2

- Cxopocts ot 100 1o 115200 6on

- Unatepdeiic RS-232 (BozmoxHO RS-485)

- AfpecHoe 1oJie KaHAJIbHOTO YpoBHA 1 Gaift

- MakcuMmanbsHas JyimHa mpuHEMaeMoro kaapa 120 6ait
- MakcumanpHas JiMHa epeaaBaemMoro kaapa 120 6aidr

- 3ampoc naHHbIX Ki1acca 1 1 2 06padaThiBalOTCS UACHTUYHO

MD3K 870-5-104

- YcranoBka coequHenus o TCP naccuBHas (KOHTPOJUIED JKIET COEIUHEHUS CO CTOPOHBI
LIEHTPA)

- AkTHBU3aIMs 00OMEHa 0KUAAECTCS CO CTOPOHBI IIEHTPA

- [TonnepxuBaeTcs TECTOBBIE KaAphl (IO HHULIMATUBE LIEHTPA)
- MakcumanpHas ATMHA mpuHUMaeMoro kaapa 120 Gaiir

- MakcuManbHas JyiHa nepenaBaemMoro kaapa 250 6ait

- [onmnepxuBaercss pexuM Mepeadyd TpyNIbl HHPOPMALMOHHBIX KaJpOB HA OJHY
KBUTAHIMIO (TpeOyeTCs JUIsl KaHAJIOB C ITUTENbHOU Oydepu3amnmeii).

O01mme 1J151 NPOTOKOJIOB TaHHbIE:
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- Bo3moxkna ycranoBka niuHbl aapeca ASDU 1 wnm 2 6Gaiita (mpu ATOM 3HAYCHHE
nonyctumo ot 0 1o 255)

- Bo3amoykHa ycTraHOBKa JUIMHBI ajapeca oObekTa mHbopManuu 2 Wik 3 Oaiita (Ipu 3TOM
3HaueHue ponyctumo ot 0 1o 65535)

- JInmuna mpuanHbl Iepexaun Beeraa 1 6aiT

- Bo3MoxHa ycTaHOBKa IPOM3BOJIBHBIX CTAapTOBBIX aIPECOB TEJIENapaMeTpoB (IpU 3TOM
HaJl0 UMETh B BHUJY 4YTO aJpeca HE JOJDKHBI NEepeceKkaThcs) (IepelaBaeMbli agpec mapaMerpa
BeIumcIsieTcs kak = CrapT_azap + Nebnoka*32+Nerapametpa)

- Msmenenns TC Bcerma nepenatorcs kaapom 30 (ogHOIIEMEHTHAS HH(DOPMAITHS ¢ METKOU
BpemeHu CP56Bpems2a) (oagun TC B kax10M nakeTe)

- ®onoBas nepenada TC mepenaeTcsi ¢ HHTEPBAIOM BPEMEHH YKa3aHHOM B Ka)X7IOM OJIOKE
TC430 mubo xaapom 1 (omnosnementHas uHpopmarms) (mo 32 TC B kagpe SQI) nnm kagpom 7
(Ctpoka u3 32 6ut) — 3amaercsa B koHpurypanuu. Mcnons3oBanue kaapa 7 6oiee ONTUMAIbHO — HO
TpeOyeT COBMECTUMOCTHU C BEPXHUM YPOBHEM.

- Iepemawa TUT dopmupyercs nubo crnopagudeckun kaapoMm 9 (HOpMallM30BaHHOE
3HaueHue m3MmepsieMoit BenmuuHbl) (mo 4 TUT B xaape SQ1) nubo nukimydecku (Bpems IUKIA B
6moxke TUT430) kagpom 9 (mo 4 TUT B xaape SQ1) ecnu He ykazana nepenada TUT co Bpemenem.
IIpu ykazanum B KoHburypauuu mnepenaBatb TUT co Bpemenem — dopmupyercs kaap 34
(HOpMaJIM30BaHHOE 3HAYEHWE M3MEPSAEMON BEIWYHHBI ¢ MeTKOM BpemeHu CP56Bpemsa) (o 32
TUT B xaape SQ1) !!'He pexomenayercs st kanaios <120060x7.

- Ilepenaua TUU dopmupyetcs xkagpom 37 (MHTErpaibHbIE CyMMBI ¢ METKOW BpEMEHHU

CP56Bpems2a) no mukiny ykazanHomy B 6ioke TC430. [Taker ¢popmupyercss Ha KaxXIblid mapaMeTp
TUN.

- TeneynpaBnenne mnpousBoaurca kaapom 45 (OAHONO3MIMOHHAs KOMaHJA) C
UCIIOJIb30BAaHUEM IIPEIBAPUTEIIEHON YCTaHOBKH.

- Ilpuem nakeTroB CHMHXpOHH3aLMs BpeMeHM Mo kaapy 103 (He BOCHpUHUMAIOTCS IIPH
Hamuunu B KIT G110ka CHHXpOHU3AIMY BPEMEHH )

- Ilpuem makeroB oOmiero ompoca cranuuu no kaapy 100 ¢ mpuumHOi mepemadu 6
(akTuBHM3anusa) W omucarenaem 3ampoca 20 (oOmuii ompoc) BbeI3bIBaeT mepemady Bcex TUT ¢
IPUYMHON nepenayu 5 (ompoc).

[lepengaua naHHBIX MPOU3BOJUTCS C UCIIOJIH30BAHUEM CJIEAYIOIIETO MPUOPUTETA
OTtBeThI HAa KOMaHABl TY

N3menenus TC

[ToaTBepkieHrEe KOMAaHAbI OMTPOCa CTAHLIMKU

Huknuueckue TC

Huxnuueckue TUT (Tonbko ¢ nmepenayveid BpeMEHH! )

uknuueckue TUU

Cnopagnueckue TUT (nuknmdeckue 6e3 Bpemenn)( TUT mo 3ampocy )

IMOGs3aTENPHO YUUTHIBANTE MPUOPUTETHI MEPEAadn MPU HACTPOMKE BPEMEHHU IUKJIOB HA
(GyHKINOHATIBHBIX 0JI0KaX (OCOOCHHO JUIsl HU3KOCKOPOCTHBIX KaHAJIOB CBSI3H).
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B Kondmrypaums “Agante p CxnkomlP™

MAC anpec FA:CE:CC:00:0D:1B
Bepcka IP moayna 3.2 ot Feb 13 2009 11:57:51
D ata npowHEKK{Garn) PROG: 13:45 25.02.09 {SinIP_C_CPI_IEC101.bin)}

OCHOEBHbIE NapaMeTrpbl CETEBOrD MHTEpthekca rat
IP anpec anantepa 10.0.0.15
IP anpec ocH. cepeepa 0.0.0.0
IP anpec pes. cepeepa 0.0.0.0
Macka cetH 255.255.255.0
Wiz 10.0.0.1

Aon. napamMeTpbl CETEBOro WHTepdeica rat
¥.naTe zanpoca COeAMHEHMA OT CEPEBERA ~
QJOMEH ¢ cepEepoM Des KEMTaHUWHA [

Mepezanyck NpHM NOTERE CEASHM C CEPEEPOM [

KaHan WHpoKoOEEWAaTENEHOMD 0AMEHa [

MAC afpec WHPOKOEEIWATENEHOMD oOMEHA FACECCOOOD1B

MapameTpbl ynpasnAawuwero koHTponnepa Kl HMcete rat
CKOpOCTE Ha WHHe CAN 0 - 500K6(50M) -
BTOPHMYHEIA KOHTPORNED Ha WHHE [

MapameTpbl npoTokona M3K 870-5-104{101) rat
(101)CropocTe 0AMEHa Ha NOPTY 1200 -
(101)HoMep cTaHLHHK 1
Anpec ASDU 1
HayaneHelR aapec TC 1
HayaneHelR anpec THT 1001
HayaneHelA aapec T 3001
HayaneHeIR anpec TY 2001
FPazmep ACAY(1 2) 1
FazMep NpHYKHEl Nnepenadni(l 23 1
FPazMep agpeca obeekTalZ 3) z
Mepenaqa THMT c BpeMeHEM [+
(104K 0N NakeToE Ha KEWT

3anMCaTE KOHDHIYpaLMD

JarpysuTe W3 palina

Brixon

COXpaHuTe B ain lMNepenporpammupoBaTh

Bun okna koHuUryparuu nporokonos cemeiictea MOK 870-5

3.5.3.1 Hactpoiika cepepa TM.

PaccMoTpuM BapuaHT cBsSI3U 4epe3 ACHHXPOHHBIM NOpT KoHTposuiepa Cunkom-E. Jlns
atoro B cepBepe TM co3zmaércs cTpyKkTypa:
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Pucynok 40.
JRISTEY
Crpykrypa  Ofopyaosatie | ﬂopacqe’rl [NapameTpel BEIGPAHHOND 3 NEMEHT |
- 5 MakeTHuit opakieep Ethernet (1) 2 Homep anantepa
] %f CuHkomM-E [(A=18, E=FACEND ) Ethernet-anpec FACENO0262D
= =y AcuHxpoHHeiR nopT (1) HauMeHoBaHME

] IEC §70-5-101 HeSanaHcHaa nepenadqa (NepBruYHES)

JarpysodHLIi o6pas
= YnaneHHas cTaHuma 1

= ASDU JarpyzodHas cTpoka STREAM EVENPARITY
+ Mpynna TC e ——
+ &2 Tpynna TUT TC vcnpagHocTw (KKM:08)

+ Mpynna T
+ m Mpynna TH

L

A | é@ BDCCTaHDBHTbl @é CoxpaHHTE | Brixog I

Ha pucynke nokazan ypoBeHb CunkoM-E ¢ ero nactpoitkamu. Omnmuss «STREAM»
NEPEeBOIUT ACUHXPOHHBIN MOPT KOHTPOJUIEpA B MOTOKOBBIA pexkuM padboTsl, a <EVENPARITY »
npennuceiBaeT (GopmupoBaTh OalThl Ha Mepenady ¢ KOHTPOJEM IO 4ETHOCTH (Ha mpuéMe He
aHaJIU3UPYETCs).

0 ACHHXPOHHBIH MOPT

Howmep noprta -1
CxopocTh Ha BeIxXOHme (baud) - (umcio, paBHOE CKOpPOCTHM oOOMeHa)
o IEC 870-5-101 ne6anaHcHas1 nepenavda (nepBuuyHast)
IOnmuHa azpeca craHumm (FT1.2) - 1
Onuua ¢wuxc. nocemxku (FT1.2) - 0
EOVMHMUHEM cuMBoJ (FT1.2) - SE5
CmpIc en. cmMmBoJsia (FT1.2) - + (ACK)
Bur DIR (FT1.2) — 10 yMOJIYaHUIO
[lepenaBaTh BpeMs + (56 6ur)
O VYpamneHHasi CTaHLUUS
Anpec - (umcJyio, Takoe Xe, kKak B onumm KPn
CTPOKM KOHO. KOHTP.)
InvHa anppeca ASDU -1
IOnyHa OPpUUMHEL Depenaum - 1
InmHa aznpeca obbeKTa - 2
o ASDU
Agmpec To JKe
InvHa rpynnet TC - 32

3.5.4 Cgsa3b uepe3 MOCTOBOI KOHTPOJLIIEP.

MocTOoBOI KOHTpPOJIEp — OTO KOMMYHHMKAIIMOHHBIM KoHTposuiep Cunkom-IP co
CHeuManbHOM mporpammol, obecneuuBatomeid cBs3p uepe3 Ethernet ¢ ympasistromum
koHTpoJuiepoMm KII «HMcerb» ¢ 0AHOW CTOPOHBI M CEPBEPOM TEIEMEXAaHUKH Yepe3 CBOU
CUHXPOHHBI WM ACUHXPOHHBIM NOPT € Jpyroi. Mcmosb3oBaHMEe MOCTOBOIO KOHTpOJLIEpA
MO3BOJISIET PaCIIMPUTh KOMMYHHMKAIMOHHbIE BO3MOxkHOCTH KII «Mcetb», Bemp Kaxablid
JIOTIOJIHUTEIbHBII MOCTOBOM KOHTPOJUIEP SIBJISIETCS JOMOJHUTEIBHBIM ACHHXPOHHBIM, WIIU
CUHXPOHHBIM nopTtoM. Ilomnep:kka Ha KaXIOM M3 3THUX I[OPTOB Pa3IUYHBIX MPOTOKOJIOB CBS3HU
MOKET O0ECHeunuTh MYIbTUIPOTOKONbHYIO coBMecTUMOCTh KII «Mcetb»  OZHOBpEMEHHO B
HECKOJIBKMX CHCTEMAaX TEIEMEXAHUKH.

Tak kak MocTOBOHl KOHTposuiep mpusBaH mpenctaBuTh KII «Mcetp» B Buae apyroro
YCTPOMCTBA, C APYroM apXHUTEKTYPOU, ITO MOXKET HAJIOXKUTh ONpPEACIEHHBIE OIPAHUYEHUS KaK Ha
cocraB camoro KII, Tak m Ha ero mpencrasieHue. Kpome Toro mMoxer ObITh yTpaueHa 4acTb
GyHKIMI, Tak KaK UM IPOCTO MOXKET HE OBbITh YKBUBAJIEHTA B HCIIOJIb3YEMOM IPOTOKOJIE CBSI3U.

Kommynukanuonusiii koHTposuiep CuHkoM-IP B peskxume MOCTa MOXKET 00€CTIeYHTh CBA3b
yepe3 CBOM CHHXPOHHBIN MopT B pacmupeHHoM mportokosie KII «['panut». 3TOT mpoToKosn Obul
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co3nan OO0 «HTK HUnrepdeiic» mis koutpoiuiepa «KBM-Mmukpo», npenHazHa4eHHOTO ISt
moaepHum3ainun KII «['paaut» (r. XXutomup). IIpoTOKOT MO3BOMSIET, MO CPAaBHEHHUIO C 0OA30BBHIM,
nepeaaBarh Teneu3MepeHuss ¢ 16-pa3psaHOi TOYHOCTHIO, (PUKCHPOBATH COOBITHS CO BpEMEHEM U
MHOroe apyroe. IlompoOHoe ommcaHwe TMPOTOKOJA MOKHO HAWTH HA HWHTEPHET CaiTe
WWW.IFACE.RU B pa3neine «/{okyMeHTbI».

3.5.4.1 Csasb B mporokoiie KII «I'panut».

B cocraB opurunansaoro KII «I'panut» MokeT BXOAUTh 10 15 GyHKIIMOHATBHBIX OJIOKOB.
D10 MoryT ObITh 070k TC Ha 64 Bxoma kaxnmwnd, 6moku TUT mo 32 Bxoma, 6moku THUU mo 16
KaHaJI0B Kaxx bl 1 0ok TV Ha 128 00BEKTOB.

Takum oOpazoMm, ¢yukmuoHanbHbIH cocTaB KII «MceThb» HYX)HO TpencTaBUTh HAOOPOM
0710Kk0B «I'paHHUT».

[To 06véMy TC orpanmyeHuit HeT, T.K. 8 BO3MOxHBbIX Moxyied TC430 mo 32 Bxoma
ykiagpiBatorcs B 4 610ka TC «['parut». Moxynu TC430 ¢ nomepamu O u 1 OynyT nmpeacTaBieHbl
6sokom TC ¢ ADB 1, mogynu ¢ Homepamu 2 u 3 6110k0M TC ¢ ADB 2 u 1.11.

ITpu orcyrereun TUU B KII «Mceth», Bce 8 Bo3moxkHbIXx Moaynei TUT430 no 32 Bxona ¢
Homepamu oT O 10 7 Takke MOTYT OBITh yinokeHbl B CTPYKTypy KII «I'panut» B Buge 6moxoB TUT
¢ A®b 5o 12.

Cepbé3HbIe OTPaHUYCHHUSI MOTYT MOSBUTHCA NMpU Hanuduu B KoHpurypamuu KII «HMcerp»
UHTETpabHBIX Tenensmepenuii. Kaxasie 16 kananos TUU momxHBI 0TOOpPA3UTHCS B OTACIBHBIN
ook TUU KII «I'panut». [lpu 3HaunTenpbHoM kosmuectBe THUUW MokeT HE XBaTWTh MecCTa B
BupTyanbHoM kKapkace KII «['panut» ans pasmermieHus O010KOB ¢ Apyroil mHdopmanmeii. Kpome
toro, pacnpeneneaue TC u THUU Ttaxke orobpaxkaercs Ha 3amonHseMoctd OnokoB TC m TUN
«['panut». Tak, HanpuMep, eciiu pa3faeanuTh NopoBHY Bxoabl Moyt TC430 Homep 0 mexay TC u
THUU, To TC “naryr” B mepByto uetBepTh 0sioka TC ¢ ADb 1, a TUU B 6ok TUU ¢ cambim
winagmuM ADB (B 10 mo xoHd. Ha puc. 10). Cnenyroumii TC430, ¢ HOMepoMm | u ¢ TeMm-xke
pacrpeieiecHueM BXOJIOB, 3aMET TpeThio 4yeTBepTh Oyioka TC ¢ ADb 1, a ero TUU 3amomusT
cienyroomuii no ouepeau A®b TUU - 11.

[Tpu 3aganun HomepoB Moyieit KII «Mcetb» crnenyer npuaepkuBaThCs NpaBuiia: HOMeEpa
JIOJDKHBI UATH ¢ HYIS U 0e3 mpomyckoB. Torna Moayliu TOYHO OTOOPA3ATCsl Ha COOTBETCTBYIOIINE
A®Bb. Ecaun mHymepoBaTh OJIOKM HE C HYJISI WM IPOITYCKaThb HOMEPA, TO B BUPTYAIbHBIX OJIOKax
«['panuT» MOSABATCS “ABIPbI” B BUJAE OTCYTCTBYIOIIEH MH(popMmarmu. s mpuMepa, eciid MOJLyITH
TC430 nauate HymepoBath ¢ 1, To B 610ke TC ¢ ADB 1 nepsrie 32 TC ocTanyTcst CBOOOAHBIMH.

OyHKIMOHATBHBIN cocTaB BUPTyalibHOTO KII «I'panuT» 3a7aéTcst Ha ypOBHE 3arpy304HOTO
o0pa3a MOCTOBOTO KOHTpOJUIEpAa M MOXKET OBITh pa3HBIM JAJs pasHbIX ciydaeB. YToObl y3HATH
KOH(pUIypaluio HMMEIOLIErocs y Bac BapuUaHTa 3arpy304HOr0 o0paza HYKHO COEIUMHUTHCA C
MOCTOBBIM KOHTPOJIJIEPOM IIPOIPAMMOM HACTPOMKHM M OTKPBITH JUArHOCTMYECKUH TEpMUHAIL.
TunoBas koHpUrypanus NoKa3aHa Ha PUCYHKE.
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Pucynok 41.

i x

[
BepcKa IP Mofyna: 2.4 oT 20.11.2005
MOLy e MOAAERKEKM NPOTOKONA FTPaHWMT Co CTapoHel KM
KoHfurvpauma kn:
TCCc 1 no 4 ABE, THT C 5 Mo & ADE
™ Ha 9 APE, THH Cc 10 ADE.
ONUMH HAcTRoMKK: BEAUDZOOD K P 1
JaTa coszfaHMA: Apr OF 2Z00& 19:21:3%8

PROG: 19:21 07.04.06 (Sinip_c_mst_granit.hin]

| | »

[~ TrasslP I

] Oy D 0
[~ Trasslser i | ump><|
[~ [Diaghs=g

JYHCTHTE Berson

Ecmm tunoBas koHdurypamms He crocoOHa mepenatbh BCIO TpeOyeMyro HH(OpMAIHIo,
HGO6XOI[I/IMO CBA3aTbCd C M3TOTOBUTCICM W PpPCHIUTH BOIMPOC O BO3MOXHOCTH CO3JaHUA
3arpy304HOro 0opasa ¢ Tpe0yeMbIMH XapaKTEPUCTUKAMH.

Jlist  opraHu3and  CBSI3M HEOOXOJIMMO HACTPOUTh ympamistomuid koHTposuiep KII
«Hcerp», MmocToBol KoHTposuiep CuHkoM-IP, koMMyHHMKanmoHHbIN KoHTposiep CunkoMm-E umn
Cunkom-IP u cepsep TM.

CoBMecTHasi padoTa ¢ apyrumu uHTepdeiicamu: Bee 6e3 orpaHnueHUi.

3.5.4.2 Hactpoiika ynpasistoniero koutposuiepa KII «Mcerb».

®@aiia nporpammbl: KoHTpossiep 0okeH ObITH 3alporpaMMUpPOBaH JIOOBIM (paiiiioM ¢ MMEHEM
«sinip_c_cpi_????.bin», eciii OH Bepcuu 2.XX U «sinip_r_cpi_????.bin», eciiu oH Bepcuu 1.xx.

Crpoxa koHurypauum:

Oo0s13aTeJIbHBIE ONIUU:

“TRASS-* - IPEANUCHIBACT OTKPBITH IIMPOKOBEIIATEIbHBIM KaHAI C MOCTOBBIMU
KOHTPOJUIEPAMHU.

CereBoii uHTepdeiic: Camblii TOHKMI JJIEMEHT HACTpoWKU. PaccmoTpum jJBa BapuaHTa
OpraHU3aluu CETEBOM MOJICUCTEMBI:
1) ympaBisifolIMii U MOCTOBbIE KOHTPOJUIEPHl HAXOJSATCS B CETH C JPYTMMHU KOMIIBIOTEPaMH
WJIM 3aJIeHiCTBOBaHa MnpsiMas cBsi3b uepe3 Ethernet (11.2.1);
2) ynpaBISIOIMA U MOCTOBBIE KOHTPOJUIEPHl HAXOIATCA B U30JIMPOBAHHOM CETH;

B nepBoM ciywae HacTpoiika omnpenensiercs CyllecTByrome cerbto, [P-ampeca Bcex
KOHTPOJJICPOB AOJIKHBI COOTBCTCTBOBATH HOMCEPY CCTH, HACTPAUBACTCA B COOTBCTCTBUU C H211,
M03TOMY OOpaTUTECh K CETEBOMY aMHUHHUCTPATOPY.
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3.5.4.3 Hactpoiika MOCTOBOIO KOHTPOJUIEPA.

@aiin nporpammsbl: KoHTpoiuilep moKeH OBITH 3amporpaMMupoBaH (aillioM ¢ HUMEHeM
«sinip_c_mst_granit.bin», €ciiu OH BepcHH 2.XX M «sinip_r_ mst_granit bin», eciu oH Bepcun 1.XX.

Crtpoka koH(purypanum:

Oobs13aTesIbHbIC ONIUH:

BAUD#### - HacTpoiika CKOPOCTH Ha CHHXPOHHOM MOPTY, Te ‘#### — ynucino B nuanazoHe
50 —4800.

KP## - nomep BupryansHoro KII «['panut», rae roe ‘## — necstuunoe yucio ot 1 go 15.

TRASSmac-address - TpEeANKCHIBAET NPUHUMATh OT WU IIEepeJaBaThb IAKETHI
YIPaBISIIONIEMY KOHTPOJUIEpY, uMetomeMy ykasaHHbli MAC-anpec. ‘mac-address’ — nBeHaanaTh
HIeCTHAIATepHUHBIX Uu(pp 63 pazaenuTeneii.

JlonoTHUTeIbHBIC ONIMH:

MAG - 3amaét marucTpaibHbIi peskuM padotsl KI1.

W_MODEM## - npennucelBaeT akTUBUPOBaTh cUrHail 3ampoca nepepauu (RTS) u
dbopMHpOBaTh May3y Nepea HadajaoM rnepeaadu B ‘## TukoB 1o 10 MUIHCEKYHI.

TU_QUAN### - HacTpolika o[ Tull ynpasiaeHus Moayis (Monynei) TY430. Ecnu Mmonynu
HACTPOEHBI Ha TUN yIipaBieHus «0», TO OMIUI0 MOXKHO HE yKa3bIBaTh. ECIIM MOyNIM HAaCTpPOEHBI Ha
tun ynpasieHus «1» (ynpasnenue BIIP «I'panut»), To Hy:)kHO omectuTh onmuio TU_QUANI2S,
€CJIM THUIl YyIpaBjeHUs ObUT ycTaHOBIIEH «2» (30 OOBEKTOB U JIBa MCHOJHUTEIBHBIX DEJie), TO
HykHa onuus TU_QUAN30. He nomyckaercsi pa3Hblii THII ynpaBjieHus 1Jjs1 moayaeii TY430
oxuoro KII!

TITREQ — ornpaBka nakeroB TUT Tonbko mo 3anpocy ot cepsepa (I1Y).

TSREQ - otnpaBka nukinndyeckux naketoB TC Tonpko mo 3ampocy ot ceprepa (I1Y).
[Mocnennue nBe ONIMM MOTYT OBITH AKTYaIbHbBI Ui MaruCTPaJIbHBIX KaHAJOB C HEBBICOKOM
CKOPOCTBIO Tepenayu. B ciiydae ncronb3oBaHMs 3TUX OMNUUN, CHOpaAuYecKd OyayT MPOXOAUTH
naketsl TC ¢ MeTkoil BpemeHu u nukinueckue nakersl TUU, a makerst TUT u nuknuueckue TC
TOJIBKO MOCIIE TIOJIYYEHHsI COOTBETCTBYIOLIETO OMpoca Mo QyHKIMOHAIBHOMY aJpecy.

Cetenoii unaTepdeiic: Cmotpu 1. 2.3.2 .

3.5.4.4 Hactpoiika cepsepa TM.

Hnst cBsism ¢ cepeepoM TM mMOHAamOOWTCS OOWH W3 JIBYX KOMMYHHUKAIIHOHHBIX
koHTposuiepoB: CunkoMm_E wimm Cuskom-IP. Paccmorpum Bapuant ¢ Cunkom_E. B cepsepe
TeJIEMEXaHUKH JIOJDKHA OBITh CO3/1aHa CTPYKTYypa CISAYIOMIETO THIIA:

Pucynok 42.
JR[=TE]
Crpyerypa  OBopuaoBaHie | ,ﬂopacquI MNaparMeTprl EEIGPEHHOND 3 AEMEHT a
= & CraHuma . ~| || |HoMep ananTepa 18
R EﬁKBTHbIH npaieep Etheret (1) Ethermet-anpec FACEDID0262D
] ‘ CuHkom-E [(A=18, E=FACED100262D) e et
= T CutoponHIr nopT JarpysoqHeli ospas granitw3d

- El KN TpanuTa (1)

Bnok TC (AdE=1)
Enok TC (APEB=2)
Enok TC (APEB=3)
Enok TC (APB=4)

3arpyz0YHas CTpoKa |

TC ucnpaeHocTH (KKM:O08)

{| Bnok TWIM (A®E=10) =

A | éla BocoraHosmTe EI% CoxpaHure | Beixag I
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Heo6xomumo wHamomuuth KII  ¢yHKIMOHANBHBIMEH OJIOKAMM B COOTBETCTBHUHM  C
koH(purypanueit BuptyanbHoro KII «['paHuT» MOCTOBOro KOHTpOJUIEpa, KOTOpas TOKa3aHa Ha
pucynke 10. IlockonbKy, Kak YxXe TOBOPWJIOCH BBIIIE, MOCTOBOW KOHTpoJulep paloTaeT B
pacuMmpeHHOM BapuaHTe mpoTokona «['panut» Tum OmokoB TUT Takke «pacupeHHBIN».
OcrtanoBumMcs noapodHee Ha KoHpuUrypanuu cepsepa TM yposast KII:

Pucynok 43.
L=
Crpykrypa  DBopyaceaHIe | ﬂopacquI MaparieTphl BLISPAHHOMD 3 ASMEHT & I
- & CraHuma . Homep KN -
o ﬂa&emb% apareep Ethemet (1) TamayT [P () F]
- @ CuHkomE (A=18 E=FACED1002620) Liukn NpoEepku (i) 4
+ [y AcuHxpoHHEI nopT (1) "
Ry CHHXPOHHLIE NopT HNogagka k TafmayTy (Mo 0
- Bl SaHWTa (1) Mpuer TY cnyeTa - (HeT)
Bnok TC (APE=1) Mepenaqa s KN * (eCTe)
Bnok TC {ATE=2) MHEE@pCMA BT T +(na)
Baok TC (A®B=3) PaTpaHC. B LMKNE -(HET)
Bnok TC (APB=4) Lnkn peTpaHc. (cek) 20
Enok THT (pacuupenHeii) (APE=5) T M - (e
Bnok TUT (pacwupenHelid) (AF0E=6)
Brok TMIT (pacumpenui) (AP6=7) TaAMayT MarucTpan (Mc) 4000
Baok THT (pacuupeHHei) (APE=8) JaaepKKa MarMCTRaH (MC) 0
+ Enok TY (APE=9, Bnok=1) M kaHana TC HeMcnp.
Baok TUW (APB=10) M KM TC Heucnp.
+ @B [paisep COM-nopTos M oBekTa TC HeMcnp.
+ 5t Th-apaiesp UDP ~ten)
KB Mukpo +(0a)
TCCBpeMeHEM +(aa)
THT cBpeMaHEM -(HeT)
Hogeie T (32-pazp) +(0a)
hakc. pacxokaeHHe (Cek) 5 4|

O0s3aTenbHO TOJKHBI OBITh YCTaHOBIIEHBI TpU3HaKkK padboTsl ¢ KBM-Mukpo, npuém TC ¢

Al I%@ BDCCTaHDBHTbl @é CoxpaHute | Beixog I

MeTkamu BpemeHu U TUU ¢ pacimuperHoit 10 32 pa3psaaoB riyOnHOM.
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4 TEXHUYECKOE OBCJIY/ KNUBAHUE

4.1 OOcay:kuBanue

4.1.1.1 Bwuapl 1 MepuOANIHOCTh TEXHHYECKOTO OOCITY)KMBaHUSI YCTPOWCTBA MIPUBEICHBI B
tabnure 3.

Tab6muna 3

Bun rexandyeckoro oo6cmyKuBaHUS [TepuoauuHoCTh
1 Baenrnuii ocMoTp OnuH pa3 B MecsI|
2 IIpoBepka (pyHKIIMOHUPOBAHUS OpuH pa3 B roj

4.1.1.2 Tlpu TexHUYECKOM OOCTY)KMUBAaHUU HEOOXOAMMO CcOOMI0aaTh TpeOOBaHMS
Oe3omacHOCTH cornacHo 2.1.

4.1.1.3 TlpoBeaeHne myCKO-HAIATOYHBIX pPAOOT, TapaHTUWHOE W TOCJIETapaHTUHHOE
00CITy’)KHUBaHUE TPOU3BOIATCS CIECHUATN3UPOBAHHONW OpraHu3alueil, HMeEIomel JOroBOPHBIE
OTHOLICHHUS C U3TOTOBUTEIIEM.

4.2 KoncepBanusi

[Tpon3BOANTH pacCKOHCEPBAIMIO NP XpaHEHHH yCTpoiicTBa Oojee 1 roga myremM CHATHA
00epTOYHON OyMaru 1 yIajieHUsI MEIIOYKOB C CEIMKATreJIeM.

IIpou3BOAUTE MEPEKOHCEPBALUIO YCTPOMCTBA YaCTUYHBIM BCKPBITMEM TPAHCIIOPTHOMU
Tapbl ¥ 3aMEHOW CHUJIMKAress C IMOCJIEAYIOIINUM 3aKPBITUEM TPAaHCIIOPTHOM Taphl.

IIpon3BoauThE packOHCEpBALMIO, IEPEKOHCEPBALIMIO U YIIAKOBBIBAHUE CIIEIYET B 3aKPBITHIX
BEHTWJIMPYEMbIX IMOMEIICHUAX INPH TEMIEpaType U OTHOCHUTENBHOM BIIAXKHOCTU OKPYKAIOIIEro
BO3/lyXa, COOTBETCTBYIOIIMX YCJIOBHUAM XpaHeHus (cM. 5.1) mpu OTCYTCTBMM B OKpYKarolen
aTMocQepe arpecCUBHBIX IPUMeECceH.
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S XPAHEHUE U TPAHCIIOPTUPOBAHUE

5.1 XpaHenue

VYCTpoicTBO cieqyeT XpaHUTh B YIIAKOBKE NPEANPUATHI-U3TOTOBHUTENS B 3aKPBITHIX
OTAITMBAEMBIX [TOMEIICHISX TIPH TEMIIEPATYpe OKPYIKAIOIIEro BO3AyXa oT mmoc 5 go mmoc 40 °C
Y OTHOCUTENBbHOU BiaxXHOCTH 80 % mpu TeMieparype Iitoc 25 oC.

B Mecrax XpaHeHHMs YCTPOWCTBAa B OKPYXAIOIIEM BO3AYyXE JOJDKHBI OTCYTCTBOBATH
KHMCJIOTHBIE, IIET0YHBIE U IPYTUe IPUMECH U TOKOIPOBOAAIIAS MbLIb.

Paccrosiare Mexay cTeHaMU, MOJIOM XPAHUJIHINA U YCTPOMCTBAMHU JIOJKHO OBITh HE MEHEe
100 mM.

PaccrosiHre MeXy OTONUTENBHBIM 000pYI0BAaHUEM XPAHWIMIL U YCTPOWCTBAMH JIOJKHO
ObITh He MeHee 0,5 M.

JlonycTuMas AJIMTENBHOCTh XPAaHEHMsI yCTPOWCTBAa B TPAHCIOPTHOW Tape 6 MecsAlEeB C
MOMEHTA U3TrOTOBIICHUS, IPU ITOM TPAHCIIOPTHAsSI Tapa J0JIKHA ObITh 0€3 NOATEKOB U 3arpsI3HEHMUSL.

5.2 TpancnopTupoBaHue

TpancnopTupoBaHue yCTPONCTBA B yIAKOBKE MPEANPUSTHUSI-U3TOTOBUTENS MPOU3BOIUTCS
BCEMHU BHJIaMU TpaHCHOPTa B KPBITBIX TPAHCHOPTHBIX CPEACTBAX  (KEIE3HOAOPOKHBIM,
ABTOMOOWJIBHBIM,  BOJHBIM  TPAaHCIOPTOM —B  TPIOMAax, CaMOJETOM —B  OTAaIUIMBA€MbIX
FepMETU3UPOBAHHBIX OTCEKaxX) IpPU TEMIIEPATYype OKpYXKalolmero Bo3ayxa oT MuHyc 50 10
mmoc 70 °C 1 oTHocHTeNbHOM BiaxuocTH 100 % °C
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IIpunoxenne 1. Ta6auua Tunoseix koHpurypauuii KII

TunoBble KoHdUrypaumm 6asoBbix wkadgos Kl
"UCETb"
6e3 mogema, gonyckaetcs mogndgukaums "™

CoctaB no yHKUNAM
O6o3Ha4yeHune K1 TC TAT TY
CT54-32.0.0 32 0 0
CT54-0.32.0 32 0 0
CT66-32.32.16 32 32 16
CT66-32.0.16 32 0 16
CT66-0.32.16 0 32 16
CT66-64.0.16 64 0 16
CT66-0.64.16 0 64 16
CT66-32.X.0 32 | 0/32/64/96 | O
CT66-64.X.0 64 0/32/64 0
CT66-96.X.0 96 0/32 0
CT66-128.0.0 128 0 0
CT66-0.128.0 0 128 0
CT86-32.X.16 32 | 0/32/64/96 | 16
CT86-64.X.16 64 0/32/64 | 16
CT86-96.X.16 96 0/32 16
CT86-128.0.16 128 0 16
CT86-0.128.16 0 128 16
CT86-32.32.32 32 32 32
CT86-64.0.32 64 0 32
CT86-0.64.32 0 64 32

TunoBble KOH(Urypaumm pacwmpuTesribHbIX WKacgoB
KN "UCETb"
He gonyckatotca gononHenus "T" n "M"

CocTaB no yHKLMAM
O6o3HaveHwne K1 TC TNT TY
CT54-32.0.0P 32 0 0
CT54-0.32.0P 32 0 0
CT66-32.32.16P 32 32 16
CT66-32.0.16P 32 0 16
CT66-0.32.16P 0 32 16
CT66-64.0.16P 64 0 16
CT66-0.64.16P 0 64 16
CT66-32.X.0P 32 |0/32/64/96 | 0
CT66-64.X.0P 64 0/32/64 0
CT66-96.X.0P 96 0/32 0
CT66-128.0.0P 128 0 0
CT66-0.128.0P 0 128 0
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CT86-32.X.16P 32 | 0/32/64/96 | 16
CT86-64.X.16P 64 0/32/64 | 16
CT86-96.X.16P 96 0/32 16
CT86-128.0.16P 128 0 16
CT86-0.128.16P 0 128 16
CT86-32.32.32P 32 32 32
CT86-64.0.32P 64 0 32
CT86-0.64.32P 0 64 32
PacwuputenbHble wkadbl TY

TY54-16 16
TY86-32 32
TY86-48 48

TunoBble KoHhUrypaumm 6asosbix wkados Kl

"MCETb"

C MogemoM, gonyckaeTtcs mogmdpukauma "I

CoctaB no yHKUNAM

O60o3HaueHue K1 TC TAT TY
CT54-0.0.0M 0 0 0
32 0 0
CT86-32.32.16M 32 32 16
CT86-32.0.16M 32 0 16
CT86-0.32.16M 0 32 16
CT86-64.0.16M 64 0 16
CT86-0.64.16M 0 64 16
CT86-32.X.0M 32 | 0/32/64/96 | 0O
CT86-64.X.0M 64 0/32/64 0
CT86-96.X.0M 96 0/32 0
CT86-128.0.0M 128 0 0
CT86-0.128.0M 0 128 0
CT106-32.X.16M 32 | 0/32/64/96 | 16
CT106-64.X.16M 64 0/32/64 | 16
CT106-96.X.16M 96 0/32 16
CT106-128.0.16M 128 0 16
CT106-0.128.16M 0 128 16
CT106-32.32.32M 32 32 32
CT106-64.0.32M 64 0 32
CT106-0.64.32M 0 64 32
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IIpunoxenue 2. OCHOBHBIC HEMCIIPABHOCTH M METOAMKA UX YCTPAHEHHUS.

[lpoBepka  TPOM3BOAWTCS  BHU3YAJIBHBIM  KOHTPOJIEM TPU  CHSTBIX  KpPBIIIKax
GyHKIMOHATBHBIX Moy el. [Ipu3Hak HopMallbHOW PabOTHI:

®  Ha Bcex OJIOKax MUTaHUs CBETOIUOIBI TOPST,

® Ha Bcex QyHKIMOHAIBHBIX Oiokax cBeroanonbl PWR cBersarcs,

e Ha Bcex (yHKIMOHANBbHBIX Onokax cBerogumoabl HL1 (HL2 wa momymsx TUT)
PaBHOMEPHO MHTAIOT C MEPUOAOM ~1 cek.

Ecnu Bu3yallbHBI KOHTPOJIb TOBOPUT O HOpME, a mpobsiembl B padore KII ects, mis
MOMCKa HEUCIPABHOCTHU CIIEYET BOCIOJIB30BAThCS KOMIIBIOTEPOM M mporpammoi HacTtporku KII
«ceTh».

[TpuurHa 1 cmoco6

IIpusnax IIposepka S ——
1.Her undopmanuu ot | 1.1 He ropur cBeronmon HL2. 3aMEeHUTh
OTIEIbHOTO npenoxpanutens FU35
(OTIeNbHBIX) WJIM UCTOYHUK MMUTAHUS
(G YHKIIMOHATILHOTO nenei TC.
6moxa TC430. 1.2 He roput cBetoguox PWR. 3aMeHUTh 0a30BYIO
miary.
1.3 Ceeronnon HL1 He roput unun 3aMEHUTD ATy
TOPUT MOCTOSIHHO. mporeccopa.
1.4 CBeronuon HLL1 muraet Her cBsa3u ¢
HEPaBHOMEPHO (OOJIBIIIE TOPUT, YEM | YIIPABIISIFOIIAM
HE FOPHUT) KOoHTpoJuiepom. Ecimn

nocneayromue 6JI0Ku B
IIETI0YKE Ha IITMHE BEIYT
ce0s Tak-)Ke, 3HAUUT
HEHCIIPaBeH Kabelb
CBSI3H C TIPEIBIIYIIIUM
OJI0KOM — 3aMEHMTb.
HNHuaue 3aMEHUTD
MIPOIIECCOPHYIO TIATY.
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2. Her wundopmarmu
oT OTJIEIBHOTO
(OTIIENTbHBIX)

(G YHKIIMOHATILHOTO
omoka TUT430.

2.1 He roput cserognon PWR.

2.2 Ceeronuoxn HL2 He roput nnmn
TOPUT TTOCTOSIHHO.

2.3 CBeronuon HL2 muraer
HEpaBHOMEPHO (0O0JIbILIE TOPUT, YEM HE
TOPHUT)

3aMeHUTH 6a30BYIO
I1ary.

3aMEeHMTD ATy
poreccopa.

Hert cBsi3u ¢
YIPaBISIONUM
KoHTpoJuiepom. Eciu
nocneayromue 6JI0Ku B
IIETI0YKE Ha IITMHE BEIYT
ce0s Tak-)Ke, 3HAUUT
HEHCIIPaBeH Kabelb
CBSI3H C TIPEIBIIYIIIUM
OJI0KOM — 3aMEHMTb.
HMNHuaue 3aMEHUTD
MIPOIIECCOPHYIO TIATY.

3. TV ne ucnonusercs
OTACIbHBIM
(oTHCIBLHBIMU) OJIOKOM
TVY430.

3.1 He roput cBeroguon HL2.

3.2 He roput ceeroauon PWR.

3.3 Ceeroauon HL1 He roput wim
TOPUT MOCTOSIHHO.

3.4 Ceerommong HLL1 muraer
HEPaBHOMEPHO (OOJIBIIIEC TOPUT, YeM HE
TOPHT).

3aMEHUTh
npenoxpanutens FU35
WM UCTOYHUK MMUTAHUS
ueneit TY.

3amMeHuTh 6a30BYIO
miary.

3aMEeHUTH IIJIaTy
porueccopa.

Her cBs3u ¢
YIPaBISIOUIUM
KoHTpoutepoM. Ecian
MoCJIenyIomue OJIOKH B
[[EMOYKE Ha IIMHE BEIYT
ce0s Tak-Ke, 3Ha4UT
HEHCIIPaBeH Kabenb
CBSI3M C MIPEbIAYIIUM
OJIOKOM — 3aMEHUTb.
WNHaue 3aMeHUTH
MPOLIECCOPHYIO IUIATY.
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4. Ha Bcex | 4.1 IIpoBepuTh HCIIPaBHOCTH OJI0KA 3aMeHUTH OJIOK MUTaHUS.
(GyHKIIMOHATBHBIX MUTAHUS YIPABISIONIEr0 KOHTpOJIepa
0J0Kax (cBeTomo/ Ha OJIOKE MUTAaHUS HE
CUTHAIIU3UPYETCS TOPHT).
NpPU3HAK TPOMAJaHUS
CBSI3U c | 4.2 [IpoBepuTh UCITPABHOCTH KaOEIst 3amMeHuTh Kabelb
YIIPABJISIOLUM cBsi3u o CAN-mmHe ¢ OKaimmM K
KOHTPOJIEPOM. KOHTPOJIEPY OJIOKOM.
4.3 IIpoBepUTh UCTIPABHOCTH Ecnu HopmanbHas
YIIPaBJIAIONIETO KOHTPOJIJIepa — CHATh U | paboTa BO300OHOBHIIACH,
CHOBa MOJAATh MMUTAHUE. BEPOATHO, €CTh
i EYie:
MPOrpaMMHOM

obecrieyeHnu, ciaenyer
COOOIIUTH U3TOTOBUTEIO
o poOeme u
MepenporpaMMHpOBaTh
YIPaBIAIONN
KOHTpOJLIEP.

Ecnun

(G YHKIIMOHUPOBAHUE HE
BOCCTAHABIIMBACTCS —
3aMEHUTH KOHTPOJLIEP.

O6o Bcex cuyuasx HemratHoro ¢ynknuonupoBanus KII caenyer cooOmate
M3TOTOBUTEIIO.
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IIpunoxenue 3. MonTaxxHbIe YepTekH IKados

A
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Hlkadg KII «hcerb» 500%400
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Hlkadg KII «hcerb» 600%600
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Cxema IICKTPHNUYCCKadA IPUHIOUIIHAJIBHASA
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Hpuiaoxenue 3. Cxema s1ekTprueckasi npuHnunuaabuasa KI1430
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Cxema r1exkTprueckasi npuHnunuaiabuasa TC430
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Cxema riekTpuueckass npuHnunuaabuas TUT430
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Cxema riekTprueckas npuHnunuaabuas TY430
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Cxema noakirwuyenusi BIIP «I'panur»
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IIpunoxenue 10. Iloakarouenue kiaeMunkoB TY k moaymaro TY430

st ymobctBa MoHTaka mmkadoB ¢ pene TeneynpasieHus tuma Finder B cocraB KII
«MceTh» BKITIOYEHBI IUIATHI KJIIEMHUKHA TY.

Cxema aneKkTpruyecKas miathl - KieMHuka TY:
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CHMMETPHHHOS PACHOIRENHE KOHTAKTOR HA monyne TY 430w mennnxe TY 200yckast pryiniHo:
PACTIOICHKEHIZE PE/1E HCMOTHATEIEHE 1 NOPAACK CISI08AHNA CHIHLIOR TENey NPABIEHI,
[Mpesepsl pACCMOTPEHE! 108 GOHOM Knesuur TY.

I apuant, Buaemnne kabem TY nogepoaares k pene nposesy TodHey copass. [lopaaok CHrHLoe caepxy
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3 mapuasr. Baemnne kabam TY nogeoaarca ik pene nposesyTodse ciesa. [opanok curaanos cespxy
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IIpunoxenue 11.  TexHuuyeckoe onvcaHue KIeMHHMKA BXOAHBIX Heneid TC
u TUT na 16 curnaJios

Knemuuku TC_TC ucnonb3yroTcs s NOAKIIOUYEHUS BHEIIHUX LIETIEN TeIeCUTrHATU3alNI
Kk MoayisiM TC430 u BHewHux nenei tenensmepenuilt k mogyinsam TUT430. Kiiemuuku u monynu
COCIMHSIOTCS JICHTOYHBIM KabeneM, d9To o0OJierdaeT KOMITOHOBKY ammapaTypbl W TO3BOJISIET
BBIHECTH MOJIYJIM U3 30HBI MOHTa)XKa BHEIITHUX KaOemei.

DNEeKTPpUYECKH KIIEMHHKHU TMPEJICTABISIOT U3 ce0s nmepexo ¢ pazbema IDC10 (JieHToYHbIH
kabenb) Ha pazbeMbl Tuia MKDSN aiist BHENTHHX Teneil ceyeHueM 110 2,5 MM KB.
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Cxema anexTpuueckasi IpUHIUIHAIbHAS

Pazbem XP9 BhINoJIHEH B BUE METAUIM3UPOBAHHOTO OTBEPCTHS JJIs1 MOJKIIOUEHHS LIEeTIei
s3azemieHus. Oo0mas nens GND 3amuinaercd Ha KIEMHHKE, CUTHAJIBHBIE LIENM 3AIUINAIOTCS B
MonayJisix. (cM. onucanue Mmoayneit TC430 u TUT430).
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IIpunoxenne 12.
870-5-101

BbiGpaHHbIe NapaMeTpbl OTMeYalTCs CrieayoLWUMM 3HakaMu:

- — (OYHKUMA uUnu
X — dyHKUMSA nnm
R — dyHKuuna nnm
B — dyHKuuna nnm

ASDU wucnonbsyetcs B

ASDU He ucnonb3yeTcs;
ASDU wucnonb3yeTtcs B HanpaeneHny nepegadv, NpUHATOM B cTaHAdapTe;

obpaTHOM HanpaBneHuu;

MMPOTOKOJ O COBMECTUMOCTHU I'OCT-P-M3K-

ASDU wucnonb3yeTcs B CTaHOAapPTHOM M 06paTHOM HanpasneHusX.

1. YCTPOWUCTBO (cucmemHsiii napamemp). OnpenensieTcs ogHUM 3HakoMm X.

1. KoHTponupytouwas ctaHumsa  (master)

2. KoHTponupyemas ctaHums  (slave)

2. KOH®PUT'YPALIUA CETWU (napamemp

cemu).

1. Toyka-Touka (BblgeneHHbln kaHan MYy — K

2. MHorokpaTHas To4ka-Todka (LUIMNMC n He3aBucrMble kaHanbl K kaxxgomy KIl)

3. MHorotoyeyHaa marucTpanbHas
pasgensieMbivi BO BpEMEHW)

(opnH 06w kaHan Y co Bcemn KI,

X[ X| X

4. MHoroToyeyHas 3Be3fa (To xe )

3. ®U3BNYECKNN YPOBEHb (napamempsi cemu). 3Hakom X onpenensietcs CKopoCTb

obMeHa B KaHare CBSA3W.

3.1. CKkopocTu nepegaum (HanpaeneHne K KoHTponupytowen ctadumm LMMC unu 1Y),

HecummeTpryHble uenu HecummeTpuryHble Lenu obmeHa. CuMMeTpUYHbIe Lenu obmeHa.
obmeHa. WHTepdelic V.24/V.28. MHTepdelic X.24/X.27
NHTepdenc V.24/V.28. PekomeHpgyetcsa npu ckopoctu > 1200
CraHgapT 6ut/c
100 Gwut/c X 2400 6ut/c X 2400 6wut/c
200 6ut/c X 4800 6ut/c X 4800 6ut/c
300 6ut/c X 9600 6ut/c X 9600 6ut/c
600 6ut/c X 19200 6ut/c
1200 6ut/c X 38400 6uTt/c
56000 6ut/c
64000 6uT/C
3.2. CkopocTu nepegaym (HanpasneHune ynpasneHus — K KIl)
HecummeTpuyHble uenu HecummeTpuyHble Luenn obmeHa. CuMMeTpUYHble Lienn obmeHa.
obmeHa. WHTepdelic V.24/V.28. MHTepdelic X.24/X.27
NHTepdenc V.24/V.28. PekomeHpgyetcsa npu ckopoctu > 1200
CrangapT out/c
100 6ut/c X 2400 6ut/c X 2400 6ut/c
200 6ut/c X 4800 6ut/c X 4800 6ut/c
300 6ut/c X 9600 6ut/c X 9600 6ut/c
600 6ut/c X 19200 6ut/c
1200 6ut/c X 38400 6ut/c
56000 6ut/c
64000 6uT/C

4. KAHANbHbIW YPOBEHb (napamempsi cemu).

4.1. MNMpoueaypbl nepeaayvm v agpec KaHan

bHOIo YPOBHA

Mpoueaypbl nepenayn AfpecHoe none KaHanbHoOro ypoeHs (A — agpec B
nepegasaeMomM kagpe )
banaHcHas nepegaya OTcyTctBYyeT -
HebanaHcHasi nepepava (ons TOMOMOMMM  «TOMYKa- OrtcyTcTBYeET -
TOYKa»)
HebanaHcHas nepegaya (4N MHOrOTOYEYHOMW 1 6ant X
MarucTpanbHoOu Tononorum) 2 banta
CTpyKTypUpOBaHHbIN
HecTpyKTyprpOBaHHbIV X
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4.2. MakcumanbHasa anuvHa kagpa B Oavitax moxeT 6biTb 120. B kaHane cBasu

nepegaetcs L + 6 cnyxebHbIx 6awT.
5. IPUKNAOHOW YPOBEHD.

5.1. Pexum nepegayn MHoOrob6amTHbIX YMcen Ons OaHHbIX NPUKIIAQHOIO YPOBHA — Magwvn 6ant

nepepaetca nepsbiM (pexxum 1 no n. 4.10 FOCT P M3GK 870-5-4).

5.2. MapameTpkl cuctemMsbl.

O6wwuii agpec ctaHuum (Homep KIl)

OauH 6ant

x| >

[Ba 6arita

Apnpec ob6bekTa nHgopmaumm

OpavH 6ant

[Ba Gavita

XX 1

Tpw Gavita

CTpyKTyp1pOBaHHbIV -

x

HecTpyKTyprpOBaHHbIV

5.3. Bbi6op cTtaHpapTHbIx ASDU.

5.3.1.UHchopmaums o npouecce B HanpasneHUU KOHTponupyowen ctaHyuu - MY unu UINMMNC

7N BINNMOKA  OAHHbIX Wcnonbso| [Mpum.
BaHWe
1 2 3 4
<1> := OgHobuTHas nHdopmaums B 6ante (TC) M_SP_NA_1 -
<2>:=0aH06uTHasA nHpopmaums B bavite (TC) c MeTkon BpeMeHw (3 HanTa) M_SP_TA_1 -
<5> := IHcbopmaLmss 0 nonoxeHun oTnaek TpaHcdopmarTopa M_ST_NA_1 -
<6> = MIHopMaLms 0 NOMoXeHnn oTnaek TpaHcgopmaTopa ¢ MeTkon Bpemenu (3 Baiita) M_ST_TA 1 -
<7> := CTtpoka 13 32 6ut (4 6anta TC) M_BO_NA 1 -
<8> := CTpoka 13 32 6uT (4 barita TC) c MeTkoV BpemeHu (3 barita) M_BO_TA_1 -
<9> := 3HayeHMe n3MepsieMoi BeNnyMHbl, HopManM3oBaHHOe 3HayeHue (2 bawiTa) M ME NA 1 X
<10>:= 3HayeHne M3MepsSeMON BEMUYUHbI, HOPManu3oBaHHoOe 3HayeHue (2 6GawnTa) ¢ metkon | M_ME_TA_ 1 -
BpemeHu (3 6anTa)
<11>:= 3HayeHne usmepsemMol BennymHbl, MacluTabrpoBaHHoe 3HaveHue (2 6anTta) M_ME_ND 1 -
<12>:= 3HauyeHue u3MepsieMoii BENuYMHbI, MacliTabupoBaHHOe 3HauveHue (2 Gainta) ¢ metkon | M_ME_TB 1 -
BpemeHu (3 6anTa)
<13>:= 3HayeHne nsmepsemMol BenuymHbl, KOPOTKMI hopMaT C NnasatLlen 3anaTown (4 H6anta) M_ME_NC 1 -
<14>:= 3HayeHve n3MepsieMoii Benu4MHbI, KOPOTKUIA cbopmaT ¢ NnasatoLen 3ansTon (4 Ganta) ¢ | M_ME_TC_1 -
MeTKOM BpemeHu (3 6anTta)
<15>:= lNokasaHusi CHETYMKOB B JBOVYHOM KOAE (MHTerparnbHble CyMMbl) M_IT _NA 1 -
<16>:= lMokasaHnss CYETYMKOB B [ABOMYHOM KoAe (MHTerpasnbHble CyMMbl) C METKOW BpemeHu (3 M_IT_TA_1 -
baviTa)
<17>:= PaboTa yCTpOWCTB peneiHomn 3aLmTbl C METKON BpeMeHu (3 6anTa) M_EP_TA_1 -
<18>:=MHdopmauusi o cpabaTbiBaHNM YCTPOWCTB peneHon 3awmuTbl No pasHbiM dasam ¢ metkon | M_EP_TB_1 -
BpemMeHu (3 bavita)
<19>:=MHdopmauus o cpabaTbiBaHNM BbIXOAHBIX Lenei peneHon 3awuTel No pasHbiM dasam ¢ | M_EP_TC_1 -
MeTKoW BpemeHu (3 6anTta)
<20>:=YnakoBaHHasi MHpopMaumMsi O COCTOsIHUM 16 AMCKpPeTHbIX 0ObLEKTOB C uHAuBUAyanbHbiM | M_PS_NA_1 -
yKa3aHWEM U3MEHEHMUs1 COCTOSIHUS
<21>:= 3HayeHne N3MepsSeMON BENUUYNHBI, HOPManu3oBaHHoe 3HayeHue (2 bawTta) 6e3 onucatena | M_ME_ND_1 -
KayecTBa
<30>:=0pgHobuTHas nigpopmaums B 6ante (TC) c meTkol BpeMeHm (7 6ainT) M_SP_TB_1 X
<32> := VIHdopmauums o NonoxeHnn oTnaek TpaHcgopmaTopa C METKOW BpeMeHu (7 6awT) M_ST _TB_1 -
<33> := Ctpoka 13 32 6uT (4 6arta TC) c MeTKol BpeMeHw (7 6ainT) M_BO_TB_1 -
<34>:= 3HayeHne V3MepsSeMON BEMUYUHbI, HOPManu3oBaHHoOe 3HayeHue (2 6GawnTta) ¢ metkon | M_ME_TD_1 X
BpeMeHu (7 6awT)
<35>:= 3HauyeHue usMepsieMoV BenuuMHbl, MaclTabupoBaHHoe 3HauveHue (2 Ganta) ¢ metkonm | M_ME_TE_1 -
BpemMeHu (7 6awr)
<36>:= 3HayeHve n3MepsieMoii BenuYMHbI, KOPOTKUIA cbopmaT ¢ nnasatoLen 3ansTon (4 Ganta) ¢ | M_ME_TF_1 -
MeTKOWN BpemeHu (7 6ainT)
<37>:= lNoka3aHWsA CYETYMKOB B ABOMYHOM KoAde (MHTerpasnbHble CyMMbl) C BPEMEHHOW MeTKon (7 M_IT_TB_1 X
GawT).
<38>:= PaboTa yCTpOWCTB peneriHomn 3amTbl C METKOW BpemeHu (7 6awT) M EP_TD 1 -
<39>:= NHdopmaums o cpabaTbiBaHUM YCTPONCTB peneriHoi 3awwuTbl No pa3HbiM dasam ¢ meTkon | M_EP_TE_1 -
BpeMeHu (7 6awt)
<40>:= NHopmaumsa o cpabaTtbiBaHUN BbIXOAHbLIX Lener penenHon 3awmutbl no pasHeiM asam ¢ | M_EP_TF_1 -
MeTKOWN BpeMeHu (7 6ainT)
5.3.2. KomaHgbl ynpaBneHUMA B HanpaereHun KoHTponupyemon ctaHumm (KIM) (napamempesi,

XxapakmepHbie 05151 cmaHyuu).
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1 2 3 4
<45>:= KomaHga TeneynpasneHusi. C_SC_NA 1 X
<47>:= KomaHga nowaroBoro perynmpoBaHus. C RC NA_1 -
<48>:= KomaHpaa ycTaBku, HopmanusoBaHHoe 3HadeHue 2 banta C_SE_NA_A1 -
<49>:= KomaHpga ycTaBku, MacwtabvpoBaHHoe 3HaveHue 2 bavita C SE_NB_1 -
<50>:= KomaHpga ycTaBku, KOpoTkuiA hopmaT c nnasatoLLert 3ansTon 4 6anta C_SE_NC_1 -
5.3.3. CucremHas nHcopmaumsa B HanpaBneHNUN KOHTPONMPYHOLLEN CTaHL MK
1 2 3 4
<70>:= OkoH4YaHue nHuumanusauum K M _El_NA_1 X

5.3.4. CuctemHasa uHcpopmauma B HanpasneHUM KOHTPONIMPYEMOW CTaHUuKU (napamemp,

xapakmepHablil 05151 cmaHyuu)

1 2 3 4
<100>:= KomaHga onpoca C_IC_NA_1 -
<101>:= KomaHga onpoca CYeTYMKOB C_CI_NA 1 -
<102>:= KomaHga 4teHus C_RD_NA_A1 -
<103>:= KomaHga CMHXPOHM3aLMm 4acoB C_ CS NA 1 X
<104>:= TecToBas komaHaa C_TS_NB 1 -
<105>:= KomaHga ycTaHOBKM MpoLiecca B MICXOAHOE COCTOsHME C_ RP NC 1 -

5.3.5. [MapameTpbl B HanpaBneHWM KOHTPONMPYEMOW CcTaHuuu (napamempel,
XxapakmepHble 05 cmaHyuu).

1 2 3 4
<110>:= [NapameTp nsmepsieMow BENMYMHbI, HOpMANM30BaHHOE 3HAYeHne P_ME_NA_1 -
<111>:= [NapameTp M3MepPsiEMON BENUYMHBI, MaclUTabupoBaHHOE 3Ha4YeHVe P_ME_NB_1 -
<112>:= [NapameTp nsmepsieMown BeNMYMHbI, KOPOTKMUIA hopmaT ¢ NnaBarLLeln 3ansaTon P_ME_NC_1 -
<113>:= AKTMBauus napameTpa P_AC_NA_1 -

5.3.6. MNepecbinka ¢pannos.

1 2 3 4
<120>:= ®ain rotos F FR_NA_1 -
<121>:= Cekuusa rotoBa F_SR NA_1 -
<122>:= BbI30B AupekTopun, BbIbop channa, BbI3oB ¢haina, BbI30B CEKLMN F_SC _NA_1 -
<123>:= NocnegHas cekumsl, NOCNegHUN CEerMeHT F LS NA 1 -
<124>:= [NoaTBepxxageHue npuema canna, NoATBEPXKAEHNE NpuemMa Cekunm F_AF_NA_1 -
<125>:=CermeHt F_SG_NA_1 -
<126>:= QupekTopus F DR TA 1 -

5.3.7. HoBble TUNbI 61OKOB AaHHbIX.

1 2 3 4
<136>:= 8-6uTHasa nHopmaums ¢ MeTKo BpeMeH! M_BO_TC_1 - SQ=1
<137>:=3HayeHne namepsemon BeNMYMHbI, KOPOTKMI chopmaT C nnasatoLent 3ansTton (4 6anita) 6es | M_ME_ND_1 - SQ=0, 1
onucaTtens kayectsa
<138>:=3HayeHne nsmepsieMor BennyMHbl, KOPOTKMIN chopmaT C nnasatoLlen 3anaton (4 6anta) ¢ | M_ME_TG_1 - SQ=1
obLiern meTkow BpemeHu (7 6awT)
<139>:= 3HayeHve namepsieMoin Benu4nHbI, HopManMaoBaHHoe 3HadveHve (1 6anT) 6e3 onucatens | M_ME_NE_1 - SQ=0, 1
KayecTBa
<140>:=bnok ogHOTWNHbIX AaHHBIX (MacluTabupoBaHHas BenuuuHa — 2 6aiTa) M ME TH 1 - SQ=1
<141>:=B10K 0OAHOTMMHBIX AaHHbIX (1 6aiT) - SQ=1
<142>:=bnok ogHOTUMNHbIX AaHHBIX (KOPOTKMIA hopMaT C nnaBatLLe 3ansTor — 4 Gaiita) - SQ=1
<143>:= 3HayeHne nsmepsemMor BENMMYUHbI, HOpManM3oBaHHoe 3HadeHue (2 bawiTta) ¢ onncatenem | M_ME_TG_1 - SQ=1
KayecTBa 1 o6LLeli METKOW BpeMeHu (7 6anT)
<144>:= 3HayeHve wn3MepseMoN BeNuWYMHbI, MaclwTabupoBaHHoe 3HayeHve (2 6awrta) ¢ | M_ME_TH_1 - SQ=1
onucarenem kayectsa 1 obuien MeTkon BpemeHu (7 6anT)
<145>:= 3HaveHne wusMepsieMon BEMNUYMHBLI, KOPOTKMM dopmaT ¢ nnasawowen 3anaton | M_ME_TI_1 - SQ=1
(MacwTabupoBaHHasa BenuunHa — 4 6anTta) c onucaTtenem KavecTtsa u obLuert MeTKol Bpemenn (7
GauT)

5.4 OcHOBHbI€e NpuKnagHble PyHKUUMN.

1

HebanaHcHbI pexum

YpaneHHas nHuumanmaaums K X
Linknunyeckan nepegayda AaHHbIX X
Mpoueaypa YTeHus (3anpoca) AaHHbIX

Cnopagunyeckast nepegaya npyv UsMeHeHun AaHHbIX X
Mepenaya ogHoro 6uta TC B Gante X

Mepenaya oByx 6ut TC B Gante

[MowaroBoe ynpasneHve NoNoXeHemM oTnaek TpaHcopmMaTopoB

CTtpoka 32 6uta
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M3mepsiemas BenmunHa, HOpManu3oBaHHOE 3HaYeHne X
M3mepsiemasi BenuumnHa, MaclutabpoBaHHOe 3HaveHune -
M3amepsiemasi BenmymHa, KOpoTkuii hopmMaT ¢ nnaBatoLlen 3ansaTon 3Ha4eHme -
O6LuiA onpoc (napameTp, XapaKTepHbIN Ans CUCTEMbI UMK CTaHLIMK) X
3anpoc rpynnbi 1 -
3anpoc rpynnbl 2 -
3anpoc rpynnbl 3 -
3anpoc rpynnbl 4 -
3anpoc rpynnbl 5 -
3anpoc rpynnbl 6 -
3anpoc rpynnbl 7 -
3anpoc rpynnbl 8 -
3anpoc rpynnbl 9 -
3anpoc rpynnbl 10 -
3anpoc rpynnbl 11 -
3anpoc rpynnbl 12 -
3anpoc rpynnbl 13 -
3anpoc rpynnbl 14 -
3anpoc rpynnbl 15 -
3anpoc rpynnbl 16 -
CurHXpOoHUM3aLums YacoB X
HenocpeacteeHHas nepegaya kKoMaHdbl TeneynpasneHust

HenocpeacTteeHHas (BbiMONHsiemas cpa3sy) KomaHga yCcTaBKu

KomaHga TeneynpasneHusi ¢ BbIGOpOM 1 MCNONMHEHEM (BbINOMHSIETCSA B ABa 3Tana) X
KomaHnga yctaBky ¢ BbIGOPOM 1 MCNonHeHneM (BbIMOMHAEeTC B ABa aTana)

KopoTkui nmnynsc (4NuTenbHOCTb MMMNynbca onpegensercs napametpamu Ha KIl) X
[nvHHBIM MNynbe (BNMTENbHOCTb UMNyNbca onpegensietca napametrpamu Ha KI) -
INoCTOSIHHBIV BbIXOS, -
Pexum A: MecTHOe ynpaBneHue 3anoMyvHaHneMm rnokasaHuii cyeTymka (co copocom/ -
6e3 cbpoca), cnopagnyeckasi nepegaya

Pexum B: MecTHOe ynpaBneHue 3anoMvHaHnem rnokasaHuii cyeTymka (co copocom/ -
6e3 cbpoca), nepegada no obLlel KOMaHe onpoca Uy onpoca no rpynnam

Pexvm C: nepuognyeckoe ynpasrneHve 3anoMMHaHNEM Moka3aHuii cyeTymka (co cbpocom/ 6e3 cbpoca) -
no KOMaHAe onpoca 1 nepegada no obLlen KomaHae onpoca Unu onpoca rpynel

Pexvm D: ynpaBneHue 3anomvHaHueM nokasaHuii cyetymka (co copocom/6e3 copoca), cnopagmyeckas -
nepegava

3anpoc (4TeHve) NoKka3aHWM cHeTYMKa -
3anomuHaHue nokasaHui cHeTymnka 6e3 cbpoca X

3anoMyHaHWe NokasaHum cyeTYnka co cbpocom

CYeTuYmuK yCcTaHaBNMBaeTCs B UICXO4HOE cocTosiHWE (cBpoc cyeTumka )

OB 3aNpoc CHETYNKOB

3anpoc cyeTymkoB rpynnbl 1

3anpoc cYeTYMKOB rpynnbl 2

3anpoc cYeTYnKoB rpynnbl 3

3anpoc cYeTYMKOB rpynnbl 4

TecTtoBas npoueaypa

OnpeaeneHve BENWYMHBI 3a4€pXKK1 Nepegayu

PoHoBoe ckaHupoBaHue (Backrground scan)

3arpy3ka napameTpoB

HebanaHcHbIV pexum

[MoporoBoe 3Ha4yeHVe BENUYMHLI (anepTypa)

KoadhduumeHT crnaxvBaHms

HwxHWUIA Nnpegen 3HavyeHns n3MepsiemMon BENUYMHBI

BepxHuii npegen 3HavyeHnsi U3MepseMon BENUYMHbI

AKTVBaUWs/aeakTMBaLmMs LMKIIMYECKON NN nepwoaneCKon nepegaydun agpecoBaHHbIX obbekToB

Mepecbinka ¢annoB B HanpaBNeHUM KOHTPONUPYIOLEeN CTaHLMN:

HebanaHcHbI pexum

MMepecbinka ganna

Mepenaya faHHbIX 0 paboTe penerHon 3awmThbl

Mepenaya gaHHbIX 0 NOCNEef0BATENBLHOCTM COBLITUI

ﬂepe,qaqa APXUBHbIX AaHHbIX aHaJ10roBbIX BeJIMYNH

MNepepaya cannoB B HaNnpaBrneHUN KOHTPONUPYEMOW CTaHLIUMU :

Mepepaya danna
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Tunossie mkagpsur KII Ucers

IIpunoxenue 13.
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J0Ha | odaswaye Haumerobarue I MEYOHLE
Al Hemosrir numanus DRAZ0-24
A5 Cumxom - IP/OI
A8 Modyns THT430
A9 Modyne TC430
A0 Modiyne T9430
KT.K4 Kaemiux  ch03857
K5 KE Knemuux  chl3907
[T/ T4 [lnama cbl3959
PI.P32 Pene Finder & komnjdexme J
Pozemka Finder 9505
Pene Finder 4057
Pukcamop-3kcmpaxmop Finger 09507
X7 legrand 25 mm 3 kowm
X legrand 25 MM 2 KOHM
HF7 Abmomamuseckuy Bukapyamens (6
([T66-37 32 16b 175
I AKIT WCETD” T
ad | Ky [Tlepeqens
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IIpunoxenue 14.  Kparkoe onucanue munsl CAN

[Tonesas mmHa CAN (Controller Area Network) xapakTepu3yeTcsi BRICOKUMH CKOPOCTBIO Tepeadn
JAHHBIX ¥ TIOMEXOYCTONYMBOCTBIO, & TAKXKE CIIOCOOHOCTHIO OOHAPYKHUBATH JIIOObIC BO3SHUKAIOIIHE
ommOku. He ynuBurensHo, uto Omaromaps 3tomy CAN cerofHsi MUPOKO UCIIOIB3YETCS B TaKUX
00JacTsX, Kak aBTOMOOWJIBHBIA U >KEIE3HOIOPOKHBIN TPaHCIOPT, MPOMBINIJICHHAS aBTOMATHKA,
aBHaIMs, CUCTeMbl nocTtyma W KoHTpodisa. [lo manaeiM accormaruu CiA (CAN in Automation,
www.can-cia.de), B HacTosiiee Bpems B dKcIuryatanuu Haxoautcs okono 300 mun CAN-y3510B 1o
Bcemy wmupy. B T'epmanum CAN-mMHa 3aHUMaeT MEPBOE MECTO IO MOMYJISPHOCTU CPEIU
OCTAJIbHBIX MOJIEBBIX IIWH.

OO6mass TeHaeHuus B oO0JacTH aBTOMATH3alMM COCTOMT B  3aMEHE TPAAUIIMOHHOM
LIEHTPAJIN30BaHHOW CHCTEMBI YNPABICHHUS Ha PACIpPEICICHHOE YIPABICHUE MYTEM pa3MELECHUs
UHTEJJICKTYaJbHBIX JAaTYUKOB M HCIOJHUTENBHBIX MEXaHU3MOB PAJIOM C  YIPaBISEMbIM
IIPOLIECCOM. DTO BBI3BAaHO POCTOM UHMCIIa IPOBOJIOB CBSI3U, YBEIMUEHUEM KOJUYECTBA COEAUHEHHMH,
CJI0KHOCTBIO TUATHOCTHKH OUIMOOK M MpobiieMaMu ¢ HaJeKHOCThIO. CBsI3b MEXIY y3J1aMH TaKou
CUCTEMBI OCYILIECTBIISIETCST ¢ Mnomouipto nojeBol muHbl. CAN — 3T0 cuctema CBsA3M JId
MHOTOKOHTPOJUIEPHBIX cucTeM. PaccMoTpum 60osee moapooHo npeumymectsa CAN 1 mpU4HHBL, 1O
koTopbiM CAN mpuobperaeT Bce Oobliee pacrpocTpaHeHHe.

IIporokon CAN akTHBHO ucHonb3yeTcs yxe Oomee 20 JieT, YTO OYEHb BAXHO I TaKUX
KOHCEPBAaTUBHBIX 00JIacTel KaK JKEJIE3HOIOPOXKHBIM TpaHcmopT win cygoctpoeHue. CAN Obut
paszpaboran B 1980 r. ¢upmoii Robert Bosch mns aBromoOwmibHO#N mpombinuieHHOCTH. CAN-
uHTepdelic  perIaMeHTUPOBaH  MEXAYHapoAHbIMH  cTaHmapramu  ISO 11898  mus
BbICOKOCKOPOCTHBIX U ISO 11519-1 nns HM3KOCKOPOCTHBIX HpuiokeHui. Huskas croumocTtsb
ONpENEeNsieTCs  XOPOLIMM  COOTHOLIEHHEM  L€HA/IPOM3BOJUTENBHOCTh, TAaKXe€  IIUPOKOM
noctynHocTeio CAN-KOHTpoIIEpOB Ha pbiHKE. HanexHOCTh onpesnensercs TMHENHOW CTPYKTYpou
IIMHBI U PaBHONPABHOCTHIO €€ y3JIOB, TaK Ha3bIBaeMOW MyJbTHMacTepHOCThIO (Multi Master Bus),
npu Kotopoil kaxaelid y3en CAN MoxeT Moiay4yuTh AocTyn K muHe. JIroboe cooOlieHrne Moxer
OBITH TIOCTIAHO OJHOMY WJIM HECKOJBKHUM y3iaM. Bce y37bl OTHOBPEMEHHO CUUTHIBAIOT C LIMHBI
OHY U Ty k€ MH(POpPMAIMIO, U KKIBIH W3 HUX pEIaeT, NMPHHATHh JaHHOE COOOIICHHE WIN
UrHopupoBaTh €ro. OJHOBPEMEHHBIM IPUEM OYEHb BaXKEH [UIsl CHHXPOHHU3ALUMU B CHCTEMax
ynpasyieHus. OTKa3aBIIMe y3JIbl OTKIIOYAIOTCS OT 0OMEHa 110 IIUHE.

Bbicokasi MMOMEXOYyCTOHYMBOCTB JOCTHTAcTCs Ojaromapss TOAABICHHIO CUH(A3HBIX IOMeEX
muddepeHMaIbHbIM  IPUEMONIEPEIaTIMKOM, paboTe BCTPOCHHBIX MEXaHU3MOB OOHAPYKEHHUS
ommOoK (oHA HeoOHapy)eHHas omuoOka 3a 1000 neT mpu exxeTHeBHOM 8-1yacoBOil paboTe ceTn Ha
ckopoctu 500 KOut/c), mOBTOpY OMIMOOYHBIX COOOIICHHH, OTKIIOUECHUIO HEHUCIIPABHBIX Y3JI0B OT
0oOMeHa 1o NIMHE ¥ YCTOHYMBOCTHU K DJIEKTPOMArHUTHBIM ITOMEXaM.

I'mGkocTh mocTUraeTcst 3a C4eT MPOCTOTO MOJKIIOUEHUS K IIUHE W OTKIoueHus oT muHbl CAN-
y3JI0B, TIpUYEM 00IIIee YKCIIO y3JIOB HE JUMUTHPOBAHO MPOTOKOJIOM HHKHETO YPOBHs. AJpecHas
uH(pOpMAIIUsS COJCPKUTCS B COOOIIEHUHM M COBMEIIEHAa C €ro MPHOPUTETOM, MO KOTOPOMY
OCYIIECTBIIsIeTC ~ apouTpak. B  mpomecce paOoThl BO3MOXKHO HW3MEHEHHE TNPHOPUTETA
Hepez[aBaeMor (0] COOGH.IGHI/I}I. Cne;[yeT TAKXE OTMCTUTH BO3MOXHOCTH HpOFpaMMI/IpOBaHI/IH YaCTOTHhI
u (a3pl mepegaBaeMoro CHrHajia W apOWTpak, HE pa3pylIAlOMUA CTPYKTYpY COOOIICHUN TpH
KoH(umkTax. Ha ¢uznyeckoM ypoBHE €CTh BO3MOKHOCTH BbIOOpA pa3HOTUIIHBIX JIMHUH Ieperadn
JIAHHBIX: OT JEMIEBOM BUTOM Maphl 10 ONTOBOJIOKOHHOW JJUHUH CBS3H.

PabGora B pealbHOM BpEMEHH CTAHOBHUTCS BO3MOXHOW Onarojapsi MexXaHH3MaM CETEBOIO
B3aUMOJICUCTBUS (MYJIbTUMACTEPHOCTh, MIUPOKOBEIIAHNE, TOOUTOBBIM apOUTpPaK) B COYCTAHUH C
BBICOKOM CKOPOCTBIO Mepefaun JaHHbIX (10 1 Mout/c), ObIcTpoii peakuuel Ha 3amnpoc nepeaadu u
A3MEHSIEMON UINHOM coobienud or 0 no 8 Oailir.
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CeteBoi nutepcenc CAN (Controller Area Network)

Ceresoii untepdeiic CAN (Controller Area Network) Obu1 pazpabotan B 1987 r. (Bepcus 1.0)
¢upmamu BOCSH u INTEL pans co3maHust OGOpTOBBIX MYJIBTUIIPOLIECCOPHBIX CHCTEM
peansHOoTO BpemeHu. [locnmennsisi cnerudukanus uatepdeiica 2.0, pazpadboranHas ¢Gupmoit
BOCSH B 1992r., sBnsercsa OONOJIHEHMEM IMpeAblAylled Bepcuu. B MexnyHapoaHoi
opraHu3alu 1o cra”aapTuzauuu 3apeructpupoBad ISO 11898 (mnsg BBICOKOCKOPOCTHBIX
npusiokeHuit) u ISO 11519-2 (151 HU3KOCKOPOCTHBIX MPUIIOKEHHH).

MpuHUMN paboThbl

120 120
CAN CAN sBnsieTcs BbICOKOMHTETPUPOBAHHBIM
- - - ceTeBbIM MHTEp(EHCOM TMepenayn JaHHbBIX
L _*T}L\K n co CKOpocThIO 10 1 Mb6uTt/cek. YcrpoiicTBa
i‘ —g{?,f ( B CAN-cucreMe COEIUHSIOTCS MO IIHHE,
s J: . ks cocrosimerd w3 3-X  mpoBojgoB (2
CUTHAJIBHBIX ¥ OJMH OOIIUi) (CM. puC.).
YoTpoicTeo 1 YeTpoicteo 2 Yerpoicteo N CooO1IeHHsT TaHHBIX, IepeJaBacMblc U3

moboro y3ma mo CAN-mmHEe, MOTryT
comepxath oT 1 mo 8 Oaitt. Kaxkmoe coobmieHrne nmoMedeHo MICHTHU(PUKATOPOM, KOTOPHIH B
CeTH sBIIAETCA YyHMKalbHbIM (Hampumep: “Harpes no 2407, “Otka3 Harpesa”,”’byHkep
3arpyken”, u T.1.). [Ipu nepenade apyrue y3ibl CETH MOJYYarOT COOOIICHHE, M KaKIbIH W3
HUX TpoBepsieT uaeHTtugukarop. Eciu cooliienne nMeeT OTHOIIEHUE K TaHHOMY Y3I1y, TO OHO
oOpabaThiBaeTCsi, B NMPOTUBHOM ciiydae — urHopupyercsa. CAN-KOHTpoJuIep KaKIoro Hu3
YCTPOMCTB MOXKET 00pabaThiBaTh OJAHOBPEMEHHO HECKOJIBKO HACHTU(HUKATOPOB (HAIpHUMED,
koHTposiepsl SIEMENS u INTEL moryr o6pabateiBath 10 15). Takum 006pa3om, B KaKI0M
U3 YCTPOMCTB MOXHO JIETKO OpPraHM30BaTh HECKOJBKO ‘“‘BHUPTYaJbHBIX KaHAJIOB OOMEHa
uH(popMalel ¢ pa3IMYHbIMU YCTPOWCTBAMH, BKJIIOYAsl KaHAJbl OJTHOBPEMEHHOIO MOJYUYCHHS
COOOIICHUH.

NoeHTupukaTopsbl

W eHTudukaTop OmpenenseT THN W NPUOPUTET cooOIIeHus. boiee HU3KOMY YHCIOBOMY
3HAYCHHUIO HJEHTH(UKATOpa COOTBETCTBYEeT 00Jic€ BBICOKOC 3HAYCHHUE MPHOPUTETA.
CooOmienne, umeromiee 0O0jee BBICOKMH MPHOPUTET, TEPENaeTCs paHbIIe COOOIIEHUS,
uMeroIero Oosiee HHU3KUH TpuopuTeT. [locie COOOIICHHUS C BBICOKUM TMPHOPHUTETOM
nepenaércsi coodIIeHue ¢ 6oee HU3KUM MTPHOPUTETOM, €CITH BO BPEeMsI TIepeadl He TOSIBUTCS
coobieHne ¢ 0onee BBICOKMM IPHOPUTETOM, 3aTeM Mepemaércss cooOlieHue ¢ eme Oolee
HU3KUM TIPUOPUTETOM U T. 1.

®dusnyeckas WNHa

[IpencraBmsier co0oit BUTYIO Mapy (PKpaHUPOBAHHYIO MM HEIKPAHUPOBAHHYIO) M OO
npoBoa. [lnockas mapa (tenedoHHBI TN Kalens) Takxke paboTaeT xopouio, HO Ooiee
YYBCTBUTEJIbHA K BHEIIHUM HCTOYHUKAM IIyMa.

Bbicokas HaféXHoOCTb

s obecnieuenust 6€30TKa3HOM pabOThI B TSHKENBIX YCloBHUX 1o ctanaapty ISO11898 CAN-
KOHTpoJUIEep oOecrieunBaeT paboTy B CETH B CICIYIONINX CIyJasx:

e JIr0060ii u3 3-X MpOBOJOB B IIUHE 0OOPBaH.
o JI1000i1 MpoBOJ — 3aKOPOYEH HA MUTAHUE.
e JIr0060ii MpOBOI — 3aKOPOYCH HA OOIIUIA MMPOBOI.
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[Tpu oOpsIBe 2-X MPOBOJOB YacTh (HYYHKIMI OCHOBHOM CHCTEMBI MOXET OBITh pealli30BaHa B
Ka)XJJOH U3 MOJICUCTEM, CO3/TaHHBIX OOPBIBOM.

CeTeBast rMOKOCTb U NErKOCTb pacLuMpeHus

[Mpunsaras B CAN-cetu cxema nepenauu cooOIeHuil obecriednBaeT 0OJIbIINE BO3MOXKHOCTH
IPY CO3IaHHUH, PACIIMPCHUN U MOACPHU3AINH CHCTEM.

Hosrle ycTpoiicTBa, npeaHa3HadeHHbIE Ui TpuéMa JaHHBIX, MOTYT 100aBIATHCS K ceTH 0e3
U3MEHEHHS YK€ CYIIECTBYIOIIUX MPOTPAMMHBIX CPEJICTB, €CIIA UX MOAKIIOYCHUE HE TPHBOIHT
K IIPEBBIIICHUIO HArpy304HON CIOCOOHOCTH M MAaKCUMAaJIbHOM JJIMHBI IUHBIL. [Ipu 5TOM HOBBIE
CETEBbIE YCTPOMCTBA CIOCOOHBI OOMEHHBATHCS HWHGOpMAIel Mexay coOoi, He Hapylras
paboTOCTIOCOOHOCTh CTAPOM CHCTEMBI, €CITU B MPOTOKOJIE OOMEHa OBUIH HCIIOh30BaHbI HOBBIC
UIEeHTU(HUKATOPHI.

B CAN-cetu wumeercs BO3MOXXHOCTh OJHOBPEMEHHON TMepelayd COOOIICHHA Cpasy
HECKOJIBKHM yCTPOMCTBaM. ITa 0COOEHHOCTH MTO3BOJISIET TIEPEIaBaTh MO HEW CHHXPOCUTHAJIBI.

Ap6utpax CAN-LWNHBI

B nr060ii cucteme HEKOTOPBIE U3 TTApaMeTPOB U3MEHSIOTCS ObIcTpee, ueM apyrue. Hampumep,
CKOpPOCTbh POTOpA JABUTaTeNsl, KaK MPaBUIIO, U3MEHSETCSA 3a MEHBIINN MPOMEXYTOK BPEMEHH,
YyeM TeMIeparypa €ro KOphyca WIM TOJIOXKEHUE 3aclOHKH. bBbICTpo M3MeHstomuecs
napameTpbl IOJDKHBI ITepeaBaThes 00jiee 4acTo U, CIe0BaTeIbHO, TPeOYIOT 00siee BEICOKOTO
npuoputera. Bo Bpems paOoThl Takke BO3MOXHO TIIOSBICHHE aBAPUUHBIX COOOILECHHIA,
KOTOpPbIE€ JIOJDKHBI IE€pefaBaTbCid C HAWBBICIIUM IMPUOPUTETOM (HANpPUMEp, IPEBBIIICHUE
JOIYCTUMON TeMIIepaTypbl, OOPBIB YIPABISIONIETO COJICHOUA, KOPOTKOE 3aMbIKaHUE B LIEMH
HT.J.).

V3161 CAN-ceTH SIBJISIFOTCS paBHOIIPABHBIMH IPH OOMEHE, U KaXKAbIi U3 HUX B JIIOOOH MOMEHT
BpEMEHH MOXET UMETh COOOIeHue, Tpedyromee Oe3oTiaraTeIbHON mnepenadu. BeposTHOCTh
OJTHOBPEMEHHOT0 TpeOOBaHUs MeEpedayd OT PA3TUYHBIX YCTPOMCTB HE SBISIETCS YEM-TO
HEOOBIYalHBIM, a cITydaeTcsi peryssapHo. [ paspemenus mogo0HOro KoHpIukTa TpedyeTcs
OBICTPOACHCTBYIONINI MEXaHW3M paclpepeNieHUus] OYepPEeIHOCTH Tepenadn cooOmeHuit. J{ms
atoro B CAN-cucreme ucnonszyercs Hepaspymaromuii [lopa3psianbiii ApouTpak.

[puopurter CAN-cooO1IeHNs ONIpeeNnseTcsl IBOMYHBIM 3HAYEHUEM €r0 UICHTHU(PHKATOPA.

YuciioBoe 3HAYCHUE KaXI0ro MACHTH(UKATOpa COOOIIEHUS HAa3HAYaeTCs B HaYaJdbHOU (aze
MPOSKTUPOBAHUS CUCTEMBL. MneHTudukaTop ¢ caMblM HH3KUM YHCIOBBIM 3HAYCHUEM
uaeHTU(UKATOpAa UMEET caMblii BRICOKUM mpuoputeT. [lepenaya morudeckoro Hyms mo CAN-
HIMHE OCYIIECTBISETCA TOKOBOU MOCBUIKOM, @ COCTOSIHHE JIOTHYECKON €AMHUIIBI ONPEIEIISIeTCs
0 OTCYTCTBHMIO TOKA. B mporiecce mepeaaun Kaxablii U3 HCTOYHUKOB COOOIICHHM, KOTOPBII
UMEeT HeOoOXOJMMOCTh B Tiepefade, HAYMHAET TMepeAaBaTh CBOM  HMIEHTU(UKATOD,
OJIHOBPEMEHHO NpoBepsisi ero Ha juHuu. Ecnu B mporecce mnepenayun OOHapYyKUBAETCS
HecoBnajieHue (T.e. “MUIIHUI~ HOMb), TO MEPEeIaTYNK, OOHAPYKHUBIIUN ITO HECOOTBETCTBHE,
IpeKpalaeT nepenady cBOero uaeHTuuKaropa u nepexioyaercs Ha npueM. Konduukra Ha
[IMHE TPU ITOM HET, TaK KaK 3Ha4eHHEe OWTa ¢ YpOBHEM JIOTHYECKON eAMHHIIBI (PaKTUUECKU HE
nepesaeTcsi, U B pe3yabTaTe COOOIIEHHE C HAUBBICIINM MPUOPUTETOM MPOXOAUT IO IIUHE TaK,
Kak OyJITO OHO €IMHCTBEHHOE. B crienmyromeM HuKIE MUHBI OyJIeT mepeaaHo COOOIICHHE C
0oJiee HU3KUM IIPUOPUTETOM, U T.JI. TakuM 00pa3oM JoCTUTAeTCs MaKCUMaibHask IPOMyCcKHas
CMOCOOHOCTh IIMHBI 1 MUHUMAJIbHAS 3aJIepXKKa IS “TOpsiuuX’ COOOLICHUH.

O6HapyxeHue Ownb60K

CAN conepXuT 5-CTylnmeH4aThlii MeXaHu3M OOHAPYKEHUS OMIHOOK:

e  IUKIWYECKUH KOHTPOIb 1m0 n30bITounocTu (CRCO),
e  KOHTPOJIb TIEPETABAEMOTO TIOJIsI OUTOB,
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e KOHTpoJb curHazia “Iloarsepxnenus [lpuema”,
*  TEKYLIUI KOHTPOJIb JIOTHYECKOTO YPOBHS OUTOB,
e  KOHTPOJIb 3aIIOJHEHUS! OUTOB.

Liuknnyeckuin KOHTposb no usbbiTouHoctu (CRC)

Kaxnoe mnepenanHoe coobmienue coaepxut KOHTpoubHbIH kon (CRC), BbIMHMCICHHBIN
NepelaTInKOM Ha OCHOBE COJCpXKaHHS IepeaaBaeMoro cooOmeHus. [IpuémHbie  y3IIbI
BBIITOJIHAKOT aHanoquHon onepaumo, IIoMcyaroT O6Hapy)i(eHHBIe OH_II/I6KI/I nu yCTaHaBHI/IBaIOT
COOTBETCTBYIOIIHNE (hiIar.

KOHTpOﬂb nepenaBaemMoro nons outoB

B cocrase CAN-cooOmieHHsi mepenaloTcss MpeaornpeeieHHble OUTOBbIE KOMOHMHAIUM,
KOTOpBIE KOHTPOJIMPYIOTCS NpH npuéme. Eciam npueMHUK 0OHapyXMBaeT HEIOMYCTUMBIH OUT
B OJTHOH M3 3TUX KOMOMHAIIM, TO ycTaHaBIuBaeTcs ¢uiar omuoku dopmara.

KoHTponb curHana “lNMoareepxpeHue Mpuema”

Kaxnoe mnepenaHHoe cooOIEHHE MOATBEPKAAECTCS MPUEMHHUKOM, M €CIIM 3TOr0 He
IPOM30IILIO, TOT/Ia yCTaHABIUBAETCA (iar OMMOKU MOATBEPKICHHS ITpHeMa.

TeKyLWwmMn KOHTPOSb JIOTMYECKOro YPpOoBHA GUTOB

JIro60i1 mepenaTUNK aBTOMAaTHYECKH KOHTPOJIUPYET U CpaBHUBAET (DaKTUUECKUN JTOTMUYECKHIA
YPOBEHb OMTOB Ha IIMHE C YPOBHEM, KOTOpBIM OH mnepeaaer. Ecim ypoBHHM HE COBMNAJAloT,
MIOMEYAETCs OMNOKA JIOTHYECKOTO YPOBHS OUTOB.

(ITpumeuanue: 3TOT MEXaHU3M TaK)K€ MCIIONB3YeTCs MPU apOUTpaxe MIMHBI IS ONpeaeIeHUs
MPUOPHUTETA COOOIIEHUS, OJJHAKO OMIHOKA B TOM CIydae, €CTECTBEHHO, HE BOSHUKAET).

KoHTpornb 3anonHeHusi 6utoB

CAN wucnonp3yeT METOIUKY M00aBICHHS 3allONHSIONIET0 OWTa Ui JIOTIOJHUTEIHLHOTO
KOHTpPOJISI TiepeaBaeMbix cooOmieHuit. [locne mepemaunm mSATH MOCIEIOBATEIBHBIX OWUTOB C
OJIMHAKOBBIM YpPOBHEM TIEpEIaTYMK ABTOMATHUYECKHM BBOJHWT B pa3psAHBIA TIOTOK OWT
MPOTUBOMOJIOKHOW MOISIpHOCTH. [IpUEeMHUKN COOOIICHUS aBTOMATHYECKH YIANSIOT TaKUe
OouTel mepen 00paboTkoi cooOmieHus. Ecam oOHapyXWBaeTcs IMIECTOH OUT OJIMHAKOBOM
MOJIIPHOCTH, TO TIOMEYAeTCsl OIMOKA 3aIOTHEHUS OUTOB.

®dnar ownoKN

B cnydae ecnin oOHapykeHa ommoKa, To y3el, 00HapYKUBIIUN OIIMOKY, MpEephIBACT Nepenavy
nochlTKOM Quara omumbOku. [Ipu 3TOM mepesaTyMK aBTOMATHUECKH PEUHUIHATIH3UPYET
nepeaadyy CoOOIIEHUs, 4YTO TPEAOTBpAllaeT BCE Y3Jbl OT BO3HHUKHOBEHHUS OINMOOK W
rapaHTUpPYET HENIPOTUBOPEYUBOCTD JAHHBIX B CETH.

C yderoM MAEWCTBUS BCEX MEXaHU3MOB KOHTPOJS, pEalbHOE 3HAYCHHWE BO3HUKHOBCHHS
HeoOHapyxeHHOH omnOku B CAN-cucreme — 10-11.

®dopmaTt CAN-coob6LeHus

Cranmaptaeiii CAN-npotokon (Bepcusi 2.0A) mopmepxuBaer (opmar cooOmieHus ¢ 11-
pa3psinabiMu uaeHTHGuKaTopamu (CTaHaapTHOE COOOIICHHE).

Pacmmpennsiii CAN-npotokon (Bepcus 2.0B) mopmepxkuBaer 11-OuToBbIE UM 29-OWMTOBBII
¢dopmartsl naentupukaropos (PacumpenHoe coolmieHue).

bonsmmHCcTBO KOHTpOswiepoB Bepcuu 2.0A mepenaroT W MPUHUMAIOT TOJIBKO COOOIICHHS
CTaHAapTHOT'O (bopMaTa, X0Td 4YaCTb W3 HHUX MOI'yT TOJIBKO 1IOJYy4YaTb COOGH.IGHI/IH
pacmupeHHoro gpopmara.

KonTtposnneps! Bepcun 2.0B MOryT mochlIaTh U MoJIydaTh cOOOIIEHUS B 000uX (opmaTax.
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Paznuuusa bopmartoB
— B Bepcuu 2.0B nosie 6MTOB HASHTH(PHUKATOPA COCTOUT U3 IBYX YaCTEH.

[TepBass yacTh (OCHOBHAs 4acTh HACHTH(UKATOpPA) MUMEET [JIMHY OAWMHHAAIATh OUTOB IS
coBMecTUMOCTH ¢ Bepcueit 2.0A, BTOpasg dYacTh — BOCEMHaALATh OWTOB (paciIMpeHue
uaeHTU(UKATOpA), YTO TaeT OOIIYIO JUTMHY UIeHTH(UKATOpa B IBaIIATh JIEBSITH OMTOB.
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IIpunoxenne 15. CoeaunureabHblie kadeau npumensiemsbie B KII «Mcerb»

Kabens CAN MmexmoaynbHbIni

==

Moaynb ES ~ Moaynb

_

Kabenb CAN ana coeguMHeHUs ynpasnatoLLero KOHTponnepa
C OYHKUMOHANBHBLIMKU MOAYNAMMU
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CAN = —— — Mogyne

KaGenb cBA3n ynpasnswowero KoHTponnepa
¢ COM-nopTomMm KoMmnbloTEpA

= COM
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Kabenb cBs3n ynpaensaowero KoOHTponnepa
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