YnpaeneHue npoMbIWNeHHbIMU
MexampoOHHbIMU cucmemamu

ObObeM 3aHATUN:
18 yacos nekuun,
54 4yacoB MPaKTUYECKUX 3aHATUS,
9K3aMeH.

XpamwuH Badum Pugbxamosuy

9. IPOMBIIIJIEHHBIE CETU
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9. MPOMBIIIJIEHHBIE CETH

IIpomblllZIeHHAasi ceThb — 3TO Cpela IEepeNadyd JAaHHBIX, OTBEYAIOIIAs MHOMXKECTBY
pa3HOOOpa3HbIX, 3a4aCTyI0 MPOTHBOPEUYUBHIX TPEOOBAHUM, CBS3BIBAIOINIAS] BOECIUHO
o0OpylIOBaHHE  pPaA3JIMYHBIX  MPOU3BOJAUTENICH, a  Takke  oOecleyuBaroas
B3aMMOJEHCTBUE HUKHETO U BEPXHETO YPOBHEN CHCTEMBI YIIPABIICHUS TTPEANIPUATHEM.

[IpOMBIIITIEHHBIE CETH OTIIMYAIOTCS OT O()UCHBIX CIEAYIOUIUMHU CBOMCTBAMU:

- CHEIHAATBHBIM KOHCTPYKTHBHBIM HCHOJHEHHEM, 00€CIICUMBAIOIINM 3allUTy OT IbUIH,
BJIary, BUOpaIuu, yaapos;

- IUPOKUM TEMIIEPATYPHBIM JArana3zoHoM (00brdHO OT -40 1o +70 rpan);

- MIOBBIIIIEHHOW MPOYHOCTHIO Ka0ess, U30JISA1UH, pa3beMOB, AJIEMEHTOB KPEIJICHNUS;

- MIOBBIIIIEHHOW YCTOMYMBOCTBIO K BO3JICHCTBUIO AJIEKTPOMATHUTHBIX TTOMEX;

- BO3MOXKHOCTBIO PE3EPBUPOBAHUS JIJIs MOBBIIIICHUS HAJIC)KHOCTH;

- MIOBBIIIIEHHOW HAJEKHOCTHIO NIEPEauM JaHHBIX;

- BO3MOXKHOCTBIO CAMOBOCCTAHOBJIEHHUSI IOCJIE COOS;

- IETEPMUHUPOBAHHOCTHIO (OMPEACICHHOCThIO) BPEMEHHU JOCTaBKU COOOIICHMUIA;

- BO3MOXKHOCTBIO paOOThl B pPeaibHOM BPEMEHHM (C MaJiod, MOCTOSSHHOW W W3BECTHOM
BEJIMYMHOM 3aJCPIKKH);

- paboTOH C JJITMHHBIMU JUHUSAMHU CBA3U (OT COTEH METPOB JI0 HECKOJIBKUX KUJIOMETPOB).
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9. MPOMBIIIJIEHHBIE CETH

B HacTosiiee Bpemsi HacuuThiBaeTcs Oosnee S0 TumoB npombinuieHHbIX ceTelr (Modbus,
Profibus, DeviceNet, CANopen, LonWorks, ControlNet, SDS, Seriplex, ArcNet,
BACnet, FDDI, FIP, FF, ASI, Ethernet, WorldFIP, Foundation Fieldbus, Interbus, BitBus

v JIp.).

[To ypOBHIO UCTIOJIB30BAHKS MPOMBIIILICHHBIE CETH ACATCS Ha CICAYIONINE BUJIbI:

- CETH YCTPOMUCTB (CEHCOPHBIE CETH) — 3TO CETH, JCHUCTBYIOIME HAa YPOBHE HU30BOU
aBTOMAaTHUKU U OOBEIUHSIONIME yIAJCHHBIE MOIYJIM BBOJA/BhIBO/IA, MHTEIIEKTYaAJIbHBIC
JaTYMKHU U UCTIOJHUTEIbHbIC MeXaHu3MbI (Hanpumep, cetu ASI, ModBus, HART u np.);

- CeTW YympaBieHUs (KOHTPOJUIEPHBIE CETU) — OTO CETU OObEIAMHSIONINE
KOHTPOJUIEPHI, MPOMBIILJICHHBIE KOMITbIOTEpHI (HanpuMmep, cetu BITBus, ControlNet u
ap.);

- ceTu aucneryepckoro ynpasiaenus (Ethernet u np.);

- yauBepcaibHble ceTu (ProfiBus, Foundation FieldBus u ap.); —

- rob6anbHas ceTh Internet ¢ mpotokosom TCP/IP,
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CpaBHUTENbHbIE XapaKTEPUCTUKN MPOMbILLNEHHbIX CETE

CeTun
Xapaktepucruka

CEHCOpPHbIE KOHTPONMNEpPHbIE
1. PacwuupeHne 00 1000 m 100 M...10 km
2. Bpema yukna 1mMc...1c¢C 10 mc...10 c
3. Ob6beM nepegaBaemMbIx 1 8 Gant 8 1000 6aiit
AAaHHbIX B OAHON NOCLINKE

PUKCUPOBaHHbIN / ;

4. [locTyn K LLUNHE CBOBOAHII CBOOOAHDLIN
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9. IPOMBIIIJIEHHBIE CETU
Mopaean OSI

YpoeHb OS|-moaenu PyHKUMK

ObecneunBaeT CBA3b NporpamMmm

7. MpuknagHoi (Application
P A (App ) nonb3oBaTensa ¢ obbekTamMun ceTin

OnpeaenseT CUHTAKCUC AAHHbIX,
ynpaBnseT ux oTobpaxeHnem Ha
BUMPTYalnbHOM TEepMUHanNe

6. NpeacTaBneHne gaHHbIX
(Presentation)

yl'lpaBJ'IFleT BeAcHNeM Aunanora

5. CeaHcoBbl (Seansion)
Mexay obbekTamu ceTn

Obecne4vnBaeT Npo3payvHOCTb
4. TpaHcnopTHbIA (Transporf) |nepeaayn gaHHbIX MEXAY
aboHeHTamMu ceTu

OnpeaenseT MapLpyTusayuto
3. CeteBoin (Network) ‘nakeToB” ceTU N CBA3N MEXAY
ceTaMM

ObecneunBaeT nepejavdy gaHHbIX
2. KananbHbin (Data Link) (“kragpoB”) No kaHany, KOHTPOnb
OLNGOK N CUHXPOHU3ALMIO AaHHbIX

YcTtaHaBnuBaeT U nogaepxXumBaet

1. dusnveckunn (Physica -
(Phy ) dhnsnveckoe coeguHEHNEe YCTPONCTB
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9. MPOMBIIIJIEHHBIE CETH

IIpuMep CTPYKTYPBI NPOMBIILICHHON CETH

Internet

NPOMbILUTTEHHbIE

KOMMbIOTEPHI
NOBTOpUTENb
MapLupyTU3aTop ceTeBoi Industrial Ethernet
KOHLIEHTpaTop
CeTeBOI KOHLEHTPATOp

e MOCT KOMMyTaTop

N

nporpaMmMupyemMble nporpamMmMupy emMbie ¢
7 KOHTpONNEpbI KOHTPONNEPbl oo
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9. MPOMBIIIJIEHHBIE CETH

Tonomoruu TPOMBIIIICHHBIX CETCH:
(4% » (4% ) (X4 )
a- “zeezoa’”’; 6 - “xonvyo”; 6 - “wuna
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9. MPOMBIIIJIEHHBIE CETH

HNuTtepdenicbl pu3nuecKoro ypoBHs

Cpasuenue unrtepgeiicoB RS-232, RS-422 u RS-485

Iapametp RS-232 RS-422 RS-485

Crocob nepenaun curuana OnHodaszHbIii JudpepeHmansHbIi JuddepeHmanbHbIH
MakcuMalibHO€ KOJIMYECTBO
IPUEMHUKOB . 10 32
MakcumMalbHas 1jiMHa KaOest 15 M 1200 M 1200 M
M

AKCHMaIIbHas CopoCTh 460 xOut/c 10 M6wut/c 30 M6wut/c**
nepeaadn
CundazHoe HanpsHKeHUE Ha
BIXOTE +25B -0,25..+6 B -7..+12 B
Hanp;[melime B JIMHUU TIO]T 45 +15B B +15B
Harpy3Koi
HNMnienanc Harpy3ku 3...7 xOm 100 Om 54 Om
Tox yreuku B "Tperbem"
COCTOSTHUH - - +100 MKA
JomycTuMblii 1uarna3oH
CUTHAJIOB Ha BXOJIE IPHUEMHHUKA +15B +10B -1.+12B
YyBCTBUTEIBHOCTH MPUEMHHKA 3B +£200 MB +200 MB
B

XOIHOE CONPOTHRIICHHE 3..7 KOMm 4 xOm 12 KOm
PHEMHHKA

£ 1) v v (V)
Ipumeuanue.~ CxopocTs nepeaun 30 M6uT/c obecreunBaeTcs COBPEMEHHOM IEMEHTHOI 6a30ii, HO He SBIISETCS CTAHIAPTHOM.
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9. MPOMBIIIJIEHHBIE CETH

XapakTepuCcTHKA NPOTOKOJIOB MPOMBILJIEHHBIX CeTeH

¢

PC vnnn PLC Master
AS/
<€» Slave
[loBTOpPUTEND
<» Slave
Slave [€» <€» Slave
Slave € <€» Slave

IIpumep TOMOJIOTHUU CETHU C

pOTOKOIOM ASI

Tok neriu

HpOmOKOJlbl CEeHCOpHbIX cemeiu

IIpoTtokoax ASI

IIpoTokos ModBus Modicon
IIpotokoxr HART

20 MA

4 MA

(OTBeT

e e o o —— e -

I
T
|

Bpems



[ Master |
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9. MPOMBIIIJIEHHBIE CETH

Ilpomoxkonsl KOHmpoepHbIX cemen

IIpoTokon cetu BitBus

BitBus
E— :
Slave Slave Slave

a

(_}\izaster |
BitBus
Slave Slave Slave
Master
¢ BitBus
P93
Slave Slave 6

[Ipumep Tomosioruu cetu ¢ mpotokosiom BitBus:
a - 00HOYPOBHEBA,
O - MHO20YPOBHEBAas

[IpoTokon Control Net

kommtagusa Rockwell Automation

IIpoTokon pabotaer ¢ 99 yzmamu,
CKOPOCTh Tepellaydl JaHHBIX N0 5
Mowurt/c.

[IpoTsiKEHHOCTh JIMHUK CBA3U HA
KOAKCHaJbLHOM Kalele:

- C JIByMsI CETEBBIMHM Y3JIaMU — JI0
1000 Mm;

- ¢ 48 cereBbiMU y31aMu — 110 250
M;

- ¢ 99 y3mamu ¢ MOBTOPUTEIAMU —
110 5000 m.

IIpu wuCHONB30BaHUU BOJIOKOHHO-
ontudeckoro kabems — o 3000 Mm
0e3 moproputesied U A0 30 KM C
MTOBTOPUTEIISIMH.
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9. MPOMBIIIJIEHHBIE CETH

Ilpomokonwl ynueepcanvHnvix cemeii

IIporokoin ProfiBus [ MapKkep < ]
ITporokoin ProfiBus-DP Master 1 —»{ Master 2 —» Master 5 Master 9
(Decentralized Peripheral ¢ ¢ ¢ ¢ ProfiBus
— pacrpeienacHHas ¢ ¢ ¢ ¢ ¢
nepedepus)
Slave 3 Slave 4 Slave 6 Slave 7 Slave 8
IIporokon ProfiBus-PA
(Process Automation — Benymue (Master) u Begomblie (Slave) y3ibl,
aBTOMAaTH3aIHsI MOJAKJIFOYECHHBIE K MIKHE 110 TTpoToKoiy ProfiBus
npoliecca)
KOHTPONEPb! H W03 Internet
[TpoTokon :
ProfiBus-FMS ProfiBus - FMS
(Fieldbus Message , ,
Specification — FEWERS = D1 Mocr ProfiBus - PA
crieruuKanms ¢ ¢ ¢ ¢
COO6III6HI/II71 IHOJIEBOI'O AaTyYnKun H NCNONMHUTENbHbIE JaTymKu ’ NCMNONMHUTENbHbIE ”
MEeXaHUN3MbI MeEXaHN3Mbl
YPOBHS1) - ,

[Ipumep cereBout ctpykrypsl ACY TII
Ha 0aze Tpex mpoTokoioB ProfiBus
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9. MPOMBIIIJIEHHBIE CETH

8bICOKOCKOpOCMHas wuHa HSE

§ { { v
KOHTpONnepbl

Q o3 L3

nonesas wuHaH1

v v v v

AaTynKun NCNONMHUTENbHbIE " AaTynku ncnonHMUTenbHbIE n

—

nonesas wuHaH1

MEXaHNU3MbI MEXaHU3MbI

[Tpumep cereBout ctpykTypsl ACY TII
Ha 0a3e muHBI Foundation FieldBus
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9. MPOMBIIIJIEHHBIE CETH

Ilpomoxkonwl cemeit Oucnemuepcrkozo ypoeHs

Texaonorug nepeaayu nanubix Ethernet

Ethernet - makeTHast TEXHOJIOTHSI KOMIIBIOTEPHBIX CETEH.

Cranpmaptel mepenaun AaHHbIX FEthernet omnpenenstor NpoBOAHBIE COEOUHEHUS U
DIICKTPUYECKUE CHUTHAJIbl Ha (U3UYECKOM YpOBHE, (opMar KaJpoB U IPOTOKOJIBI
YIIPaBIICHUS JIOCTYIIOM K CpeJlle — Ha KaHaJIbHOM ypoBHE Moaenu OSI.

Ethernet B ocHoBHOM omnuchiBaeTcs crangapramu IEEE rpynmst 802.3.

Ethernet ucrnonp3yeT TOMOJOTHIO IIMHA WK 3BE€3/1a U MOIJIEPKUBAET CKOPOCTH Nepeadu
nanHbplx 10 Mowut/cek (Mbps). Cnenuduxanus Ethernet mociykuia OCHOBOM s
crangapta IEEE 802.3, koTopblii ycTaHaBIUBaeT crenudukanuu ajis (U3nYecKoro u
HIDKHUX MporpaMMHbIX ypoBHeW. Ethernet ucnonb3yer meron noctynma CSMA/CD nais
00pabOTKH OJHOBPEMEHHBIX 3alIPOCOB. DTO CAMBIM pacHpPOCTPaHEHHBIA CTaHAAPT IJIs
JIOKQJIbHBIX CETEH.

bonee HoBast Bepcusi Ethernet, HazpiBaemas 100Base-T (unu Fast Ethernet - OwbicTpbIit
Ethernet), momnepkuBaeT ckopocTu mepenayu naHHbiXx a0 100 MoOut/cek. (Mbps). A
camasi HoBasi Bepcus, Gigabit Ethernet momaepkuBaer ckopocth 1 ruradbut (gigabit)
(1,000 meradbur) B cex.
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9. MPOMBIIIJIEHHBIE CETH

Ilpomoxkonwl cemeit Oucnemuepcrkozo ypoeHs

Texaonorug nepeaayu nanubix Ethernet

OTnuuuTebHBIMU MPU3HAKaMU IpoMblliieHHOro Ethernet siBnsirorcs:

* OTCYTCTBHE KOJUIM3UW M JACTEPMUHUPOBAHHOCTH IOBEACHUS OJiarogaps NPUMEHEHHIO
KOMMYTaTOPOB;

* UHyCTPHUAJIbHBIE KITUMATUYECKHUE YCIOBUS;

* YCTOMYUBOCTh K BUOpALUAM;

* OTCYTCTBHE BEHTUJIATOPOB B 00OPY/I0BaHUM;

* IOBBIILICHHBIC TPEOOBAHUS K IJICKTPOMArHUTHOM COBMECTUMOCTH;

* KOMIIAKTHOCTb, KperuieHue Ha JIH-peliky;

* y10OHOE MOJKIIOUCHUE KaOee;

* IMAarHOCTUYECKasl MHAUKAIIUSA Ha MaHeJIu Ipuoopa;

* 3JICKTPOIIMTAHUE OT UCTOYHMKA HaNpsbKEHUS B auana3one ot 10 qo 30 B;

* BOBMOXXHOCTh PE3E€PBUPOBAHUS;

* pa3beMbl U 000PYJI0BAHKE CO CTENEHBIO 3auThI 10 [P67;

* 3alIUTa OT DJJIEKTPOCTATUYECKUX 3apsAoB, DJICKTPOMArHUTHBIX HMITYJIBCOB, OT
MIPEBBIIIICHUST HATPSKEHUS TUTaHUS;

* IOJIHOYTUIEKCHAS Mepejiaya.



