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B 3ANMCHYID KHUKKY MHKEHEPA

IOpwi LLinpokos

PeuTuHr

NPOAYKTOB ABTOMUTU3ALLMM —
utorn 2013 ropa

PeitTuHr (aHIII. rating) — YMCIOBOI WIIM IMTOPSIIKOBBIM
ToKa3aTesb, 0TOOPaXaIoIINif BAXXHOCTh WU 3HAYMMOCTh
OTpeNeIEHHOTO O0BEKTA WU SIBJICHUSI.

Bukunedus

BbI60p MMOCTABIMMKOB IIPOrPAMMHO-TEXHUYECKUX CPEICTB aB-
TOMATHU3alUU — IIOUCTUHE CTpaTerndyeckas 3agada. HemocraTtou-
HOE BHUMAHUE K 3TOMY BOIIPOCY SIBUJIOCH IIPUYMHO Heyaad MHO-
I'MX IIPOEKTOB, HECOBIBIIMXCS YasiHUM 3aKa34MKOB U UCIIOPYEH-
HOM pernyTauny uCrojaHuTenein. OnMH 13 BaXXHEHIINX YPOKOB 3a-
YaCTYIO MOXXHO BbIPa3uTh KPbUIaToii (hpas3oii: «He roHswics Obl ThI,
I1011, 3a AelueBu3Ho. [IpruéM HamO IOMHMTD, YTO [UISI CUCTEM
AaBTOMATU3ALMU BaXeH HE TOJIbKO (haKTOp KaYyeCTBEHHOIO U Ha-
IEXHOro obopynoBaHusi. Tak Ha3bIBAEMBbIIA IIEPUO KU3HEHHOTO
LMKJIA U3IEIU — IPOMEXYTOK BPeEMEHH, B Te4eHHEe KOTOPOIo
[IPOM3BOIUTEb FAPAHTUPYET JOCTYITHOCTH CBOEIO IMPOAYKTa (JIM-
00 ero MoJHOMDYHKIIMOHATLHON 3aMEHBI), a TAKXKE MPETOCTaBIIe-
HME TEXHUYECKOM MOAAEPKKH, — €Ba I He 00JIee BaKHbBINA KPH-
TEpUii BBIOOPA MOCTABIIUKOB O00PYIOBAHMS 1151 ABTOMATU3ALINM.
[poao/KUTETbHOCThIO XMU3HEHHOTO LIMKJIAa KOMIIOHEHTOB B OC-
HOBHOM U OIPEIeSISIETCS MPOAOKUTEIBHOCTD XKU3HEHHOTO 1IUK-
J1a JOCTATOYHO CJIOKHOM CHCTEMBI B 1ieJIoM. M3 3Toro coobpaxke-
HMSI BBITEKAET OTPEOHOCTh HE TOJbKO B TEXHMYECKOM aHAIN3e
IPOAYKTOB, HO ¥ B UCC/IEAOBAHUN AMHAMUKN Pa3BUTHsI KOMIIa-
HUU-TIPOU3BOAMTENISI HA TIpEAMET aHaau3a e (KOMIaHWM) Ha-
NEXHOCTU. B yciaoBMsIX XECTKON KOHKYPEHIIMM Ha PhIHKE aBTO-
MaTHU3al1u1, KOIIa e3KeroIHO MOSIBIISIETCS MHOXKECTBO HOBBIX IIPO-
JIYKTOB M TEXHOJIOTUH, a TAKXKE 1 HOBBIX OPEHIOB, C/Ie1aTh ONTU-
MaJIbHBII BLIOOP MOCTaBIIMKA CTAHOBUTCSI BCE TpyaHEE.

O nNOoNnbL3E ¥ BPEAE PENTUHIOB BOOEILUE

B Takoii cutyannu Ha TOMOIIIb MOTYT TIPUNUTU aHATUTUIECKUE
WCCIIeIOBAaHUS — PEUTUHTU, WU CPAaBHUTENIbHbBIE 0030pbl. B HUX
JIbBUHYIO JIOJTIO 3a00T 10 MepepaboTKe OrPOMHBIX MACCBOB WH-
¢opmanuu 6epyT Ha ceOsl aBTOPbI, TIPENOCTaBIISISI TOTPEOUTETAM
He ChIpyio MHGOPMAIINIO, a HEKUH aHaIoT NHGOPMAITMOHHOTO
acr-dyna — omHO MeHIO WIS Beex, 3aTo ObIcTpo. MTak, pasnmud-
HbIe PEUTUHTH MTPOYHO BOIILTM B TIOBCEIHEBHYIO X13Hb. CpaBHU-
TEJILHON OIIeHKE MOABEPTaloTCsl OYKBaTbHO BCE CTOPOHBI XKU3HU U
nesTenbHOCTH obiectsa. [1pu ycinoBun 106poCcOBECTHOCTHU CO-
CTaBUTEJISI 9TO COBCEM He IJI0XO0, TTOCKOJBKY UCTIOb30BaHUE Peii-
TUHTOB YIIPOIIAET BOCIIPUSITHE CIOXKHON M MHOTOACTIEKTHOM MH-
(opmaimu, cBozs ee K cpaBHEHUIO Habopa bosee 1 MeHee hop-
MaJIM30BaHHBIX KJIIOUYEBBIX KpuTepueB. Ha ocHOBe my0iamnKyembIx
PEUTUHTOB HAAEXKHOCTU OAHKOB M TIEHCUOHHBIX (DOHIOB BKIIAM-
YUKU MBITAIOTCS ONTUMU3MPOBATh pa3MellieHrue GMHAHCOBBIX cOe-
PpeXeHui; onyOJIMKOBAHHBIA PEUTUHT CTPOUTEIbHBIX KOMIAHU I
MO3BOJISIET XOTh KAK-TO OLEHUTH CTETIEHb PUCKA MPUOOPETEHNUSs

KBapTUPbl B HOBOCTPOIKE; PEUTUHTU HAIEKHOCTU aBTOMOOUIICH
MPUCTAIBHO U3YYaIOTCs IIepe]l IOXOI0M B aBTOCajIoH... Ho He cie-
IIyeT BCE 3Ke paCCYMTHIBATH Ha aOCOJIIOTHYIO HE3aBUCUMOCTD 1 O0b-
€KTUBHOCTb aBTOPOB PEHMTUHIOB: KaK W BCAKUIA (pacT-dyn, peii-
TUHTY IPEIOCTABJISAIOT ObICTPBIA CIIOCOO yToJeHMsT MHOOpMa-
LIMOHHOTO roJI0a, HO OHM He BCEra IoJIe3HbI. Mbl KMBEM B yCII0-
BMSIX PbIHKA, U HE CEKPET, YTO MHOI'ME PEATUHIOBBIE «IIEPBbIE Me-
CTa» SIBJISIIOTCS Pe3YJIBTATOM MaHUITYIMPOBAHUST METOAMKAMU IO/~
cyéTa M UCXOMHBIMU TAHHBIMU B HE COBCEM JI00POCOBECTHOM PhI-
HOYHOI KOHKYpeHLIMK. TeM He MeHee, Hapsiy C MHOXKECTBOM «3a-
Ka3HbIX» CYIIECTBYIOT U IOCTATOYHO OOBbEKTHUBHbIE UCCIEAOBAHUSI.

PeiTUHr CONTROL DESIGN

CocTaBisIioTcsl peMTUHTY U B 00J71aCTH, TIPEACTABIISIONIEH ITpo-
deccroHaNbHBIN UHTepec unTateseii xxypHana «CTA» — B cdhepe
aBromaTtusarnuu. Hampumep, amepukanckoe uznanue Control
Global, BeIxosiiee B CBeT B BUIe OyMakKHOTO XKypHaja, a TakxkKe
B mpocTpaHcTBe HTepHET, TpamuIIMOHHO yXe Ha MPOTSKEHUN
MHOTHX JIET TIyOJTMKYeT COOCTBEHHbIE PEHTUHTY HA OCHOBE aHa-
32 00bEMOB TIposiaxk KommnaHuii. B Beimycke ot 19 neka6pst 2013
rona xxypHan Control Global omy0uKkoBan pe3yabraThl HCCIIEI0-
BaHUS PhIHKA aBTOMAaTHU3alIMH, TPOBeAEHHBIe coBMecTHO ¢ ARC
Advisory Group 1 NpeacTaBUI CBOIO BEPCUIO MATUACCITH CAMbIX
BOCTpeOOBaHHbBIX OPEHIOB B 001aCTH aBTOMAaTU3aluu. PeiATUHT
COCTOUT U3 ABYX YacTeil: NCCIeNOBAHNE MUPOBOTO PHIHKA U UC-
cienoBaHue pbiHka CeBepHOI AMEpUKH.

ITo Bepcuu Control Global, B CeBepHoit AMepuKe 1o 00bEMaM
MPOJAX CPEICTB aBTOMATU3AIMYU B HACTOSIIIEE BPeMsI IUAUPYIOT
Emerson, Rockwell 1 ABB. B MupoBoM peiiTUHTE TIEpBbIE TPU Me-
cTa pacnpeneauInch clienyomnm oopasom: Siemens, ABB, Emer-
son. B ro6aibHOM CIMCKe MBI BUIUM U XOPOIIIO 3HAKOMbIE MHO-
TUM POCCUICKUM aBTOMaTu3aTopaM kommnanuu Harting (39-e me-
cro), Advantech (28-e mecto), Pepperl+Fuchs (41-¢ mecTo).

MeTtonuvka oLeHKM 110 (MHAHCOBBIM MOKA3aTENISIM TOXE UMEET
TPaBo Ha XU3Hb: OHA NAET MPeCTABICHUE O CTENEHU CTAOUIbHOCTU
U TEKYLLIEM PHIHOYHOM TOJIOKEHUU W3BECTHBIX KOMMaHuil. Tem He
MeHee OHa He OTPaKaeT 00bEeKTUBHOE COCTOSTHUE PhIHKA, TOCKOJIb-
KY B TIOJIOOHbIE PEUTHHIM BOOOIIIE HE TOMaIaloT HeOoIbIMe (M Hau-
0osiee AMHAMUYHO Pa3BUBAIOIIMECS) KOMITAHUM, KaK MPaBUJIO, OT-
JIMYAIOIINECs] MTHHOBALIMOHHBIMU MPOIYKTaMU 1 pa3paboTKaMHU.

CBo10 BEpCcUIO peiTUHTa MPOAYKTOB aBTOMAaTU3aLMU IO Ha-
3BaHueM “2014 Engineers' Choice Awards” roTOBUT ellIE OTHO U3~
nanue — Control Engineering. B xone onpoca pecrioHieHTaM mpe/-
naraercs 6osiee 100 HoMuHanMit npoaykuuu S8 komnanuii. [Toxa-
MUCYUKU U3AaHUS, TPodecCUOHAbl B 00JaCTU aBTOMATU3aLIMK U
yIpaBJIeHNs, OTBEYAIOLLME 32 3aKYIKY TEXHUKHU U €XETHEBHO UC-
MoJIb3yIoLKe e€ Ha MPaKTUKE, BICKAa3aJy CBO€ MHEHUE O TIPOIYK-
Tax, TEXHOJOTUSIX U MX BJIMSIHUM Ha PbIHOK aBToMaTu3auuu. B pe-
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B SANMMUCHYIO KHMUXKY MHXEHEPA

3yasrare ObUT COOPMUPOBAH KPATKUIA PEUTUHT MHXKEHEPHBIX CHM-
martuii B 23 Kareropusix. O6paboTaHHBIE Pe3yJIBTaThl ITOTO CaMO-
TO CBEXKETO peiTrHTa OymyT ormyonnkoBaHbl B Mapte 2014 roxa.

Hamm manpHeiimit 0630p OyneT ocHOBaH Ha MaTeprasiax APyroro
aBTOPUTETHOTO Cpeliu aBToMaTn3aTopoB n3nanus — Control Design.
DTO crenuaTn3upoBaHHbBIN XKypHaJI, TTOCBSIIEHHBIN MCKITIOUM-
TeTbHO PHIHKY aBTOMaTM3alnu. YuTartenbekast aymuTopyst U3MaHUsT
cocrasisieT 6ojiee 65 000 crieLMaIrcToB B 00J1aCTH pa3pabOTKU 1
SKCIUTyaTallMM CUCTeM aBToMaru3auuu. M3maHuwe creruanmsu-
pyeTcsl Ha OCBELIEHUU CaMbIX COBPEMEHHBIX TEHACHIINII PhIHKA,
pacckas3biBaeT 00 MHTEPECHBIX TPOEKTAX U CTApaeTCsI TPEICTaBSITh
00BEKTUBHYIO KAPTHHY MUPa aBTOMAaTU3aluuu. 2KypHai cocTaBisieT
M ITyOJIMKYeT CBOM PeUTHHT exeromHo, HaunHas ¢ 2001 roma, mpu-
4EM MpUMeHsieMast METOANKA CPABHEHUSI Y OLIEHKH C TeX CAMbIX ITOp
OCTa€Tcst HeM3MEHHOI 1 3TO TTO3BOJISIET CPaBHUBATh MEXKTY CO00i
pe3yabTaThl PEMTUHTOB Pa3HbIX JIET.

ABtopowm peiitHra 2013 roga [1] cTaym 6eccMeHHBII ero cocTa-
BUTEJb Ha MpOTskeHn MHOrKX JieT [Ixxo @unu (Joe Feeley), cro-
SIBIIMI Y NICTOKOB cOo3IaHMsI XKypHaua. /3o ®uiu obnanaet 6ojiee
yeM 20-JIETHUM ONBITOM B 00JIACTU MHXXEHEPHBIX pa3padoToOK U
ynpasieHust B CILIA u EBpornie B BBICOKOTEXHOJIOTMYHBIX OTpac-
JISIX, aKTUBHO MPUMEHSIOLLUX [TOTYTTPOBOAHUKOBbIE TEXHOIOTUU.
OH MMeeT cTerneHb OakajiaBpa HayK B 00J1aCTU XMMMYECKOTO Ma-
mmHocTpoeHust CeBepo-BocTouHoro yuuBepcurera B boctoHe.
Asropurer [Ixxo Duin Kak sKcrnepra B 001aCTH CPEICTB aBTOMa-
TU3allUU HE BbI3bIBAET COMHEHMIA.

TEXHOJNIOrus ONPOCA

Hano cka3zatb, 94T0, HECMOTpS Ha OYEHb OOIIMPHYIO Oa3y MOmI-
MUCYNKOB, I ydacTus B peiitiHre Control Design BEIOMparoTcst
JINIIIb T€ M3 HUX, KOTOPBIE UCIIOJIB3YIOT TEXHUKY aBTOMAaTU3aIu1
Ha nipakTuke. CripaBeJTMBOCTH Paay cpa3y CIeayeT OTMETUTD, YTO
TMPUBOAMMBIC TaJIee Pe3yIbTaThl IBIISIIOTCS UCCIeI0BAaHUEM BCE JKe
He TJ100aJIbHOTO, a HAlIMOHAJILHOTO PhIHKA aBTOMATU3aIUU: TT0-
CKOJIBKY XYpHaJ SIBJIIETCS aMEPUKaHCKUM U3JIaHUEM, OH, pa3y-
MeeTcsl, ¥ 0a3y MOANMMCUMKOB UMEET B OCHOBHOM CpeIu aMepHu-
KaHCKHUX aBTOMAaTHU3aToOpoB. TaknuM 00pa3oMm, B TIEPBYIO oUYepeIb
PECIIOHIEHTaAMM PaCCMAaTPUBAIMCh KOMITAHUU U TIPOIYKThI, 1M~
POKO pacrpocTpaHEHHBIC B CHJTY Pa3IMYHBIX 9KOHOMMKO-TEOTpa-
(pmyeckux pakTopoB Ha peiHKe CIIIA.

3aberast HEMHOTO BITepE&, CKaxkeM, 4TO, HallpuMep, Halno-
HaJIbHAsI KOMIIAaHMS ¢ aMepUKaHCKUMU KopHsaMu Rockwell Auto-
mation IepXUT MaJbMy ITEPBEHCTBA BO MHOTUX HOMUHAIIUSIX yKe
He TepBbIii roa. Henb3s cOpachiBaTh o C4ETOB U (haKTOp CyOBEK-
TUBHOCTH OLIEHKU: YeJIOBEK XOPOIIO OPUEHTUPYETCS JIUIITbL B OTpa-
HUYECHHOM ITPeAMETHOM 00J1aCTH TTPOIYKTOB U TEXHOJIOTHUIA, C KO-
TOPBIMU MPEUMYIIECTBEHHO CTaJKMBAaeTCSl Ha IMpakTUKe. DTy
MBICJTb KaK HeJlb3s Tydllie oTpaxkaeT aopusm Kosbpmsl [1pyTKoBa:
«Crneumanuct nono6eH GJIrocy: MOJIHOTa €T0 OMHOCTOPOHHSIS».

JlaHHOE orpaHMYeHNe B paMKaX PeUTUHTA C YCIIEXOM KOMITeH-
CUPYETCsT OOIBIIMM YMCIOM OIPOIIEHHBIX PECIIOHIEHTOB U T10-
cleAylolieil CTaTUCTUYECKO 00pabOTKOM MONMYYEHHBIX pe3yJib-
tatoB. [ToMUMO MIMPOTHI OMpoca, 0ObEKTUBHOCTU PEUTUHTY 10-
0aBJsIeT U TO, YTO B OMPOCHUKAX HE COAECPKUTCS TMpeaonpee-
JIEHHOTO CMUCKA MOCTABIIMKOB, CPEIM KOTOPBIX MTpeiaraeTcs ae-
J1laTh HeKMi BbIOOpP. Kaxablit yyacTHUK OINpoca caM BbIIABUTAeT
HOMUHAHTOB B 0oJjice YeM TMATUACCSATH TMPEMIOKEHHBIX MPO-
TPaMMHBIX U alnapaTHbIX KaTeTOPUSIX.

Kak 00bI1YHO, B MPOILIJIOM IOy peaakilvs XXypHajia HarpaBuiia
oosiee ueM 10 000 cBOMX MOANMMCYMKOB aHKETY-0MpocHUK. CtaTh-
cThYecKasi 00paboTKa OTBETOB U SIBUJIACh OCHOBOM MyOJIMKYyeMOit
uHdopmanmu. Mtak, B 2013 roay B paMKax orpoca pecrioHieHTa-

Tabnuya 1

Pe3synbTathl peittuHra xxypHana Control Design 3a 2013 rog
B KaTeropuu annapatHbix cpeacts ACY TN

Mposopaa, kabenu

U KOHHEKTOpbI

Dellecucueiinenninnnens 18%|Turck. e vuveunevnevnnenns 26%|Pepperl+Fuchs......... 26%
Advantech............ 16%|Phoenix Contact........ 9%|Eaton/Cooper/MTL....18%
Rockwell Automation...16%|Molex.................... 5%|Rockwell Automation...12%
Siemens Industry....... 7%]|Belden.......c.cceeuenene. 5%|Phoenix Contact....... 10%
Pentair/Hoffman..... 53%|Advantech............. 18%|Rockwell Automation...47%
Rittal.....oovveinnnns 28%|National Instruments...11%|Siemens Industry...... 21%
Saginaw Engineering...7%|Beckhoff Automation....6%|AutomationDirect...... 5%
B&R Automation....... 6%

3awmiwéHHble

KOMMOHEHTbI

Pepperl+Fuchs/BPS....42% |Rockwell Automation...17%|Cisco Systems.......... 28%
Pentair/Hoffman...... 29%|Belden/Hirschmann...14% |Belden/Hirschmann...15%
Rittal...ooveeneennennnnns 8% |Cisco Systems......... 12%|Phoenix Contact....... 13%

Phoenix Contact....... 12%|Rockwell Automation...11%

MU JIJIsSI HOMUHAIIMK Ha TIPU30BbIe MecTa ObLIO MPEUTOXKEHO pac-
CMOTpPETD 00JjIee IBYXCOT KOMITAHMIA C UX MPOAYKTAMU U TEXHOJIO-
rusiMu. M3 MX 4ucia B UTOrOBBIM PEHTHHT MOIAJIM JIUILb HabpaB-
e He MeHee 5% ToJI0COB B COOTBETCTBYIOIIEH HOMUHAIIUU.
B 2013 rogy HomuHaHTaMu cTtajiu 83 OTAe/IbHbIE KOMITAHUU, YTO
Ha ceMb MeHbIIIe, YeM B IPEIbIAYIEM PEUTUHIOBOM romy. [1pu3o-
BbI€ MeCTa ObLIM pa3bIlpaHbl B 58 MPOAYKTOBBIX KaTeropusix. [1a1-
HalllaTh KOMIAHUI U3 YKciia MPEeTEHAEHTOB BOIILIM B CITMCOK B
MEePBbIA pa3 JIMOO MOCIe JOJITOr0 OTCYTCTBHS Ha IPU30BBIX MO3K-
nusx. B To xxe Bpemst 22 komnanuu, B 2012 roay npucyTcTBOBaB-

MPOMBIWNEHHBIA MPEOBPA3OBATESIb YACTOTbI

AC880 komnaHun ABB

TIpeobpazoBatenu cepun ACS880 obGnamatoT co-
BMECTUMOCTBIO TPAKTUIECKH CO BCEMU TUTIAMU TeX-
HOJIOTUYECKUX TIPOIIECCOB U aBTOMATH3MPOBAHHBIX
CHCTEM U OTBEYAIOT BCEM ITOJIb30BATEILCKUM U KOM-
MepuecKnM TpeboBaHUsIM. OHU CIIPOEKTUPOBAHBI
JUIsT paboOTHI C ammapatrypoit J1o0oit
MOIIHOCTH, TPUBOANMON B JABIVKEHUE
9JIEKTPOJIBUTATEIISIMU, B PA3TTMUHBIX OT-
pacIIsIX TIPOMBIIIITIEHHOCTH.

OCHOBHbIE NPEMMYIIIECTBA MPEOOPa30-

Barensa ACS880
@ [llupoxkwuii Habop cpeacTB odec-

TevYeHust 6e30MacHOCTH
® CoOcrtBeHHas pa3pabotka ABB — mpsimoe

perynupoBaHue KpyTsiiero momenra (DTC)
® Hanmnuwre ch€MHOTO 3aITOMUHAIOIIETO YCTPOICTBA
® OnTUMH3aTOpP YHEPTOTIOTPEOICHUS
® B03MOXHOCTB YIATIEHHOTO IOCTYTIA K TIPUBOLLY
©® VioOHas 1 UHTYUTUBHO-TIOHSITHAS TTAHENh OTIepaTopa

C BO3MOXXHOCTBIO BEIHECEHUS
©® CBs13b CO BCEMU OCHOBHBIMU CETSIMU, UCTIOIb3YEMbIMU

B CPEIICTBAaX aBTOMATU3AIINN
® B03MOXHOCTH YCTAHOBKY AOMOTHUTETbHBIX DM C-huisrpoB

U YCTPOMCTB TOPMOKEHMUSI
® HUcnonnenwue no IP55
©® 3aIUTHOE TIOKPHITHE BCEX AIEKTPOHHBIX TUIAT
©® Onuuuy 06paTHON CBSI3M IO CKOPOCTU: Pa3TMIHbIe SHKOIEPHI,

pe3osBepsl B
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B SANMMUCHYIO KHUXKY MHXEHEPA

YNbTPAKOMMAKTHAS BE3BEHTUNIATOPHAS

BCTPAMBAEMAS CUCTEMA ARK-1120

KoMmmakTHbIN pazmep, BbICOKAsT

TPOU3BOAUTEILHOCTh W TIOJ-

MepXKa Kak TPaaUIIMOHHBIX

HDD, tak u CompactFlash,

nenaer cucteMy ARK-1120 kom-

nanun Advantech npuBIIEKaTeIbHOMI

JUTST TIEJIOTO Psiia BCTPauBAEMBbIX TPUMEHEHUT.

@ Berpoennsiii mpoueccop Intel® Atom™ N455 1,66 I'Tix

©® Paszmepsr (LLIXBxTI) 133,8x43,1x94,2 mm

® I[lonmepxka 2,5 SATA HDD, onuunonansio CompactFlash Type 1/11

® CpenHsst MmomHOCTh <10 BT

® Pasbém pacimmpenns: MuHu-PCle mogoBuHHOTO pasmepa

©® KowmmakrHasi, mpoyHasi 0e3BeHTUIITOPHASI KOHCTPYKIIUSI C KPeTLie-
HueM VESA

® Crucok nomaepxkuBaeMbix OC: Windows 7, Windows 7 Embedded,
Windows XP Professional, Windows XP Embedded, Windows CE 6.0,
Linux, QNX

® Crenens 3amutsl I1P40 B

ACP-4010 B kopnyce 4U

19 MOHTAXA B 19" cTOMKY

® B0O3MOXHOCTB YCTAHOBKU J10
JIBYX CUCTEM B OJIMH KOPITYC
® [lommepxkka MAaTEPUHCKUX
miat popmata ATX/CEB/
EEB wu 63KIU1eiiHOB
PICMG 1.0/1.3 mo 15 cnotoB
® Bubpo3samuiiéHHbIe KPOHIITEeHHBI 151 ABYX 5,25" 1 nByx 3,5" IHUCKOB
©® BcrpoeHHBII MOMTYITb yIATEHHON AMATHOCTUKY U YIIPABJICHMSI C TIOJI-
nepxkoit SUSIaccess (HaOop MporpaMMHBIX KOMITOHEHTOB TS y1a-
JIEHHOTO YTIPABJIEHUST TIPOMBIIIIEHHBIMU KOMITHIOTEPAMHU )
@ /IBa MaJIOIIYMSIIIINX BEHTUISITOPA AUaMeTpoM 12 cMm ¢ puisrpamMu u
PETyJIMPOBKOIT CKOPOCTU BPALICHUS
® /IBe pasze/ibHbIe KHOTIKY Mepe3arpy3Ku
@ BrinepxxuBaeT B pabodeM coctostHuM BuOparmio S—500 Tix u yaapsl 1o 10g
® [llupokuii BEIOOP CTAHIAPTHBIX U Pe3ePBUPOBAHHBIX OJIOKOB MuTaHus B

IIMe Ha TPU30BBIX TMO3ULUSIX, BOOOIE HE TOIMAaau B CIUCKU
2013 rona.

JIBeHanuaTh Komranmii (B 2012 romy ux 6su10 11) 0Ka3anuch 1mo-
OeauTeNsIMU cpa3y B HECKOIBKUX TOBAPHBIX KaTeropusix. B mx umnc-
nie yxe ynmomuHasiasicst Rockwell Automation, 3aHsBIIas iepBoe
MECTO ax B 23 TOBapHBIX KaTeropusix, Kommnanus Emerson, momy-
YUBIIIAs MECTh MOOe B pa3TMUHbIX Kateropusx, Cisco ¢ modemoit
B Tp€x KaTeropusx. [loGena B AByX KaTeropusix mpoaykKToB Oblia
npucyxneHa komrmanusiMm ABB, Advantech, Festo, National Instru-
ments, Pepperl+Fuchs, Phoenix Contact, Siemens Industry, Thom-
son u Turck.

HomuHALMA
«CEPBMC M TEXHUMECKAS NMOAAEPKA»

Kaxk yxxe ormedanock, 1 HAayKOEMKOTO PhIHKA TPOMBIIILICH-
HOU aBTOMAaTHU3allMU TeXHUYECKasl TMOAJepKKa SIBISIETCS eaBa
1 He BaXKHEHWIeil M HeOTheMJIEMOU YacThlo KOMMEPUYECKOTO
npenioxeHus. UMeHHO TT03TOMY CIIelIMaNbHbBIN pa3iesn ompoca
Control Design 6bLT MOCBSIIEH TaHHON TeMe. YYaCTHUKH OTpoca
OIIEHMBAJIN YPOBEHD MPEAIaraeMoil TEXHUUECKOU TTOIIEPKKY IO
5-6amnpHON miKange (OoT 1 — coBceM IUIOXO, 0 5 — OTJIMUYHO).

CpenHsis OlIeHKa, BHICTABIEHHAS] PECTIOHICHTAMY BOILIEAIINM B
CMUCOK (GUHATMCTOB KOMIIAHUSM, ObUTa YeTBEPKOI. XOPOIIO 3TO
unu 1oxo? Kazamock 6b1, 3T0 671M3Kasi K MAKCUMYMY OLIEHKA.
OnHako, eciim pacCMOTPETh UTOTU TIPOIUIBIX PEHTUHTOB, CTAHO-
BUTCSl BUIIHO: CYLIECTBYET TEHACHLMS K HE3BHAUUTEJIbHOMY CHU-
JKEHUIO YIOBJIETBOPEHHOCTU MPEAOCTABISIEMbIM CEPBUCOM. SIB-
JISIETCS JIU TaKasi CUTyalusl pe3yJIbTaTOM OOBbEKTUBHOIO yXy/Lle-
HUs KauecTBa yeiyr? Bpsin mu. Bunumo, TyT cka3piBaeTcst onepe-
XKAKOIUN POCT MOJIb30BATEIBCKUX OXUIAHUM, 38 KOTOPBIM POCT
KauyecTBa CEPBUCOB MPOCTO HEMHOTO He TIocTieBaeT. B manHoii Ho-
MMHALIMU, YTO OISATh K€ HUCKOJIBKO HE YAUBUTEJIBHO, CO Cpell-
HUM 6ajuiom 4,3 nodexnaet komranust Rockwell Automation.

NMPOAYKTOBLIE HOMMHALIMM

D10 yXKe Bropas craths B XypHaie «CTA» 1o MaTepuaiam peii-
trHTa Control Design. I[Tpenbiayiumii 0630p [2] Ha 3Ty Temy ObLT
OITyOJIMKOBaH BO BTopoM Homepe XypHaia «CTA» 3a 2012 rog.
J1abb1 He HApYIIATh CKITAABIBAIONIYIOCS TPAIUIIVIO U B LIEJISIX YI00-
CTBa CpaBHEHUSI, TPUBEIEM UTOTOBYIO TAOIUITy KaTeropuii B hop-
MaTe, aHAJIOTUYHOM OTYOJTMKOBAHHOM B TIPOIILIOM 0030pe, JIUIITb
HECKOJIbKO €€ paclIupuB.

Kak BugHO, B TabIMIle UTOTOB HE TIPEACTABICH HU3LIUN ypO-
BEHb CHCTEM aBTOMAaTU3aLUM, 00pa3yeMblil pacTpene e HHBIMU
cHUCTeMaMU BBOJA-BbIBOA, TaTYUNKAMU U UCTIOTHUTEbHBIMUA Me-
xaHu3Mamu. [IpuIrHBI 31eCh KPOIOTCSI BOBCE HE B HEAOOIIEHKE UX
3HauuMocTu. K coxasieHuio, B JaHHOI 00J1aCTH, YTO COBEPIIEH-
HO OYEBUMIHO, CBEACHNEM BCEX HOMUHAHTOB B €IMHYIO KOMITAKT-
HYIO TaOJIUILy He O0OMAEIIBCS: CUIIKOM YK pa3HOPOIHO 000pY-
nosanue. Hampumep, oqHM TOTBKO U3MEPUTENbHbIE JATYNKU B
0030pe MpencTaBIeHbl B CEMU KATETOPUSIX.

Ve TpaguLIMOHHO UCKIIOUYUM U3 TTIOAPOOHOTO PACCMOTPEHUS
KpYITHbIe aMepUKaHCKHe KoMnaHuM, Takue Kak Dell, Rockwell u
Cisco, 1aBHO 1 TIpoyHO obocHoBaBIMecs Ha peiHke CILA, a ro-
TOMY HaXOAsIIIMecs B paMKax JaHHOTO HALIMOHAJbHOTO PEUTUH-
ra BHe KOHKypeHUuU. [TocMoTprM, KaKOBO e HbIHE TOJI0KeHNe
OCTaJIbHBIX hUHATUCTOB peiiTunra 2012 rona.

B Homunanusx «I[IpombliijieHHbIE KOMITbIOTEPb» U «OaHO-
TUIaTHbIE KOMITbIOTEPhI» MajabMy nepBeHcTBa B 2012 roay aepxa-
Jla ocHoBaHHas B 1983 roay TaiiBaHbckas KommnaHust Advantech.
Yro xe Tenepb? Kak Mbl BuiuM, B Kateropusix «BcrpanBaembie
KOMIbIOTePbI» U «[IpOMBIILITIEHHbIE KOMITBIOTEPBI» HAILl 3HAKO-
Mell 10 0030py MPOLIJIOro rofa B auaepax u ceituac. M ato He ynu-
BUTEJIbHO: KOMITAHUSI aKTUBHO 3aHUMAaeTCsl UTHHOBAIIMOHHOM Aesi-
TEJbHOCTBIO B 00JACTH CO3JaHUS BIYMCIUTENbHBIX TUIaT(HOpM
BBICOKOI MPOU3BOAUTENBHOCTU, YTO MO3BOJISIET €if TTOCTOSTHHO
OBITh Ha TIepeHEM Kpae pblHKa. Advantech siBisieTcst opuraib-
HbIM naptHepoM Intel® u Microsoft®, 6rarogapst vemy makcu-
MaJTbHO (P (HEKTUBHO UCTIONB3YeT TEXHOIOTUU STUX MUPOBBIX JIN-
ZIepOB B COOCTBEHHBIX pa3padoTkax. Kommanus Advantech mpo-
WU3BOIUT IIMPOKUI CIIEKTP MIPOAYKTOB, CPETU KOTOPBIX:

@ TIPOMBITIUIEHHOE KOMMYHUKAIIMOHHOE 000pyI0BaHUE;

@ TIPOMBIIIUIEHHBIE paboure CTaHIINN;

@ TIPOMBITIIUIEHHBIE TTAHETbHBIE MOHUTOPHI,

@ BCTpauMBaeMbIe ITPOMBIILIEHHBIC KoMITbloTephl 1t ACY TI1;
©® MOJIYyJTN BBO/Ia/BHIBOA;

© MHOTOMYHKIIMOHATBHBIE TUIATHI aHAJIOTOBOTO U TUCKPETHOTO

BBOJIa/BBIBOJIA.

Ha Bpeske mpounsHec€HHBIE XBasieOHbIE CT0BA TPOMJLTIOCTPUPO-
BaHBI TTAPOii MPUMEpOB MPOAyKIMH 310l KoMmmanuu (ARK-1120
un ACP-4010). Kcratn, Advantech HemaBHO TproOpesia GpuTaH-
ckyio komnannio GPEG — mpousBonutenst MHTEUIEKTYaTbHBIX
nucruieeB. Oto naét Advantech He TOJIBKO KaueCTBEHHO HOBBIE
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MrPoMbIWNEHHBIE KOMMNbIOTEPLI SIMATIC PC

IpowmsbiineHHbIe KommbloTepbl Siemens SIMATIC PC ciocoOHbI He-
TPEPBIBHO paboTaTh 24 Yaca B CYTKM B TSDKEIBIX TEMITEPATYPHBIX PEKI-
Max, B YCJIOBUSIX BUOPALIMY U TPSICKU, TTOBBIIIIEHHO BJIaXKHOCTHU BO3/IyXa,
a TakKe MMOJ| BO3IEWCTBUEM TTbUIA WJIA arpeCCUBHBIX cpel. MoaeTbHbIi
PSIT BKITIOUYAET B CeOst:
® [Ipombinennsie [TK 19" croedHoro nucnomHeHs TpEX MOIeei:

SIMATIC Rack PC 547D /647C/847C
©® KowmmakrHbeie mpombinuieHHbIe [TK 6109HOTO NCTIOMHEHYSI C BBICO-

KO BbryucanTenbHoi MoHocTeio — SIMATIC Box PC
® [lanenbHbie [TK SIMATIC Panel PC, npenHazHayeHHBIE 111 TI0-

CTPOEHUSI BCTPOCHHBIX CUCTEM KOMITBIOTEPHOTO YIIPABJICHMSI U BU3Yya-

nm3auuy |

MK s7-1500

Ha cerognsinrauit neHs camast coppeMeHHast tnHeiika [TJ1K kommanumn
Siemens — S7-1500. MHHOBAaLIMOHHBII TIPOrpaMMUPYEMbIid KOHTPOJLIED
0a3upyeTcs Ha TaTbHEHIIeM Pa3BUTUY 1 COBEPIIEHCTBOBAHUU (DYHKIINO-
HAaJBHBIX BO3MOXHOCTE XOPOIIIO M3BECTHBIX MPOTPAMMUPYEMBIX KOHT-
posiepoB S7-300 u S7-400. VirydiiieHHasi TIPOU3BOIUTEIBHOCTh CUCTEMBI,
BCTPOEHHAsI TIOUIEPXKKA CTAHAAPTHBIX (DYHKIIHIA yIIPABICHUS TIepeMeliie-
HueM, oomeH maHHbiMU uyepe3 PROFINET, mpeumymectsa STEP 7
Professional V12 (TIA Portal), a Takxxe moaaep>xka MpoBepEeHHBIX BpeMe-
HeMm byHkuumii S7-300/S7-400 rapaHTUPYIOT TIOTYYeHUE HEOCTTOPUMBIX
TPEUMYILECTB UCTIOJIL30BAHUSI COBPEMEHHOTO 000pynoBaHs. B

BO3MOXHOCTH B 00JIaCTH MTPOMBITIIEHHON aBTOMAaTU3alliu, HO 1
YIIPOYHEHWE TTO3UIINI B UTPOBOU WHIYCTPUH.

Cpenu 11aepoB 3TOif HOMUHAIIMU, a TakKe HoMUHAIUK «[TJTK»
MBI BUJTUM KOMTIAaHUIO Siemens.

Kowmmanust o61amaer HaCTOIBKO PA3HOCTOPOHHUMU KOMITE-
TEHIUSIMU, YTO «OTMETUJIACh» MPAKTUUECKU Ha BCEX PBIHKAX.
ObGopynoBaHue ISl POMBIIIJIEHHOW aBTOMATU3allMy OT 3TOM

KOMTMAHUY OTJIMYHO M3BECTHO U TIOJIb3YETCsI TIOMYISIPHOCTHIO BO
BcéM Mupe. Ha Bpeske mpeacTaBieHbl MPOMBIIIUIEHHbIE KOMITbIO-
tepol Siemens SIMATIC PC, a Takxe IJIK Siemens S7-1500.

B HomuHanum «BcTpanBaeMble KOMITOHEHTBI 0€30MTaCHOCTH»
nobdeny cHoBa onepxayna komrnanusi Pepperl+Fuchs, yxe 6onee
TOJTyBeKa MPOU3BOISILAS JIEKTPOHHBIE JATYNKU Y KOMITOHEHTBI
IUIST aBTOMAaTU3aluu B mpombinuienHocTu. [loapaznenenue Pro-
cess Automation kommanuu Pepperl+Fuchs (PA) pa3pabarbiBaeT
B3pBIBO3AIIMIIEHHBIE KOMIIOHEHTHI U MepudepuitHoe 000pymno-
BaHUE 7151 pacipeeEHHBIX CUCTEM MTPOMBIIIIEHHOI aBTOMATH-
3aruu. Kommanust umeet 3aciy>keHHO 0€3ynpeuHyIo permyTaluio,
a e€ mpoayK1rs 6€30rOBOPOYHO MPUHUMAETCS IS CAMBIX CEPb-
€3HBIX M OTBETCTBEHHBIX ITPOEKTOB BO BCEM MMpE.

HoMuHAUMM
«MPOMBILAEHHBIE KOHCTPYKTUBbDI»
u «3AI.I.|HII|EHHI»IE KOMMOHEHTbLI»

31ech B ouepenHoi pa3 aBa pKux auaepa — Pentair/Hoffman
(53% ronocos) u Rittal (28% ronocos). Mecra pacrnpeneuinuch
Tak e, KaK 1 B TIPOILIJIOM 0030pe, HO 00¢ KOMITAHUU TTOTyYMIN Ha
3TOT pa3 OoJIblliee YMCIO TOJOCOB B CBOIO MOMAEpKKyY. Pentair
Technical Products siBisieTcs BenyInM MAPOBBIM TTOCTABITUKOM
pelleHUI TT0 pa3MEeNICHUIO, 3allIUTe U OXJIAKICHUIO 3IeKTpUIe-
CKUX 1 3JIEKTPOHHBIX cucTeM. [IpoayKins KoMmaHuu mpoaacTest
oz Toproseivu Mapkamu Hoffman®, Schroff®, McLean® Cool-
ing Technology, Calmark®, Birtcher®, Aspen Motion Technolo-
gies™ u Taunus™. M3nennst MocTaBiIsIIOTCS KaK B TUTIOBOM BU/IE,
TaK U CrelragbHO MPou3BeIEHHbIE Ha 3aKa3. M3nenus Pentair ak-
TUBHO MCTIOJIB3YIOTCS B TOPTOBJIE, CBA3U, SHEPIETUKE, JICKTPO-
HUKE, Pa3JIMIHBIX OTPACIISIX TTPOMBIIIUIEHHOCTH, MH(MPACTPYKTYp-
HBIX TTPOEKTAX, 3IPaBOOXPAHEHNM, B 00OPOHHOI 00JIaCTH.

Bpenn Rittal uzBecteH poccuiickoMy IMOTPEeOUTENTIO eaBa JIU He
6ombiiie Schroff. CBbllie MSTUIECSATH JIET OITBITa M COBEPIIICHCTBO-
BaHUSI TEXHOJIOTWIA He Tiponutn 1t Rittal 6ecciieHo, M HBIHE TIPO-
JTYKIIWSI TIOJ 3TUM OPEHIOM COCTABIISET JOCTOMHYIO KOHKYPEHIIUIO
Schroff mpakTuyeckn Ha Bcex pbiHKax. KoMmaHus BeaET akTUB-
HYIO Hay4YHO-TEXHMYECKYIO NesITeJbHOCTh. B €€ moprdonano mo-
psinka 1500 pa3mMIHBIX TTATEHTOB, & B MHOTOYMCIIEHHBIX Odrcax
KOMITaHMH 110 BceMy MUpy padoTatoT 0Koj1o 10 000 coTpyaHUKOB.
Kommanus Rittal odpuimanbHO MpUCYTCTBYeT Ha POCCHUICKOM
pbiHke ¢ 2002 roma v 3a mpolieiiee BpeMsi CMOrJia co3aaTh 3d-
(EKTUBHYIO CETh TUCTPUOYIIMU Y TEXHUUYECKOM MTOAICPKKH, CTIO-
COOCTBYIOIIYIO IIIMPOKOMY pacipocTpaHeHuto e€ mpoayKiuu. [To-
MMMO 3TOTO TONYJISIPHOCTh u3neauii Rittal odyciosieHa e u
YMEpEeHHOI 1IeHOBOI MOJUTUKOM, He MIYIIEH B yliepO KauecTBy. B
cBs3u ¢ Rittal MOXKHO YITOMSIHYTh M U3BECTHBIII MHOTUM MPOEKTH-
POBILIMKAM TECHO UHTerpupoBaHHbIii ¢ AutoCAD nporpaMMHbIi
NPOAYKT €€ nouyepHeit koMmnanuu Eplan, craBiimii ne-dakro ctaH-
naptoM CAITP Bo MHOTMX OTpacisiX TPOMBIIUIEHHOCTH.

Cpasy B IByX HOMUHALIMSX, CBI3aHHBIX C MH(MPACTPYKTYPOit
MPOMBIIITIEHHBIX ceTeit, «[IpoBoIHbIE KOMITOHEHTHI TPOMBIIILIEH-
HbIX ceTeit» U «[IpoMBbIILIEHHbIE MapIIPYTU3ATOPbI 1 KOMMYTATO-
pbI», MOYETHBIE MeCTa IPUCYKIeHbI KomnaHuu Belden ¢ OpeHaom
Hirschmann. O6opynoBaHue 1Mo 3TO MapKoil TaKKe JaBHO U XO-
pOILIO M3BECTHO 3aKa3unkaM. Hirschmann umeer HeocropuMbie
3aCJIyTU B Pa3BUTUU TEXHOJOTUI M CTaHAAPTOB MPOMBIIIIEHHbIX
cereii Ethernet. M3nenusa Hirschmann, HarpuMep, peain3yioT pas-
paboTtanHblit rpynnoit Ethernet Powerlink Standardization Group
(EPSG) npotokon Powerlink, mpeacTaBisitolinii OTKPHITYIO T1aT-
dopMy ISl peau3aly MPUIOXKEHUM KECTKOTO peaibHOrO Bpe-
MeHU ¢ ucronb3oBaHueM Ethernet. Crout ynomsiHyTh, yto Hirsch-
mann siBjsieTcst oqHuM u3 yupeaureneii EPSG.
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Moaynu cepnmn KC cuctemsl K

Monynu cepun KC komnannu Pepperl+Fuchs couyerator B cede aBa He-
00XOIMMBIX KAY€CTBA: KOMITAKTHBIIT MOHTAX U IIEJIOCTHOCTh OTHOTO KOH-
Typa.

Monynu cepun KC o6magator 6osiee BHICOKUM KO3(hDMOUIIEHTOM TOTOB-
HOCTH, YeM MHOTOKaHaJIbHbIe MOIY/H. [10 CpaBHEHUIO C IPYTHMU MOI00-
HbIMU u3neaussmMu Moayinu cepun KC ¢ mmpuHoi 12,5 MM 5KOHOMSIT 10
40% o6bema B 1ikady. [pu MEHBIINX TAOAPUTHBIX pa3Me-
pax momyiu cepur KC momiepXuBaroT Bce CUCTEMHBIE
TmapameTpsl u3enii K-cucteMbl 1 MOTYT coueTaThbest ¢
Momayssimu puHoit 20 u 40 M.

OHM MOTYT yCTaHABIIMBATb-
Csl Ha CUJIOBYIO PEWKYy
(Power Rail) u obecrnieun-
BalOT  (PYHKIIMOHATBHYIO
0€301acHOCTh B COOTBET-
CTBUU C TPeOOBAHUSIME
cranmapra IEC61508. m

KOMMNAKTHbLIE KOMMYTATOPbI RSP

KOMMAHMM HIRSCHMANN

OcHOBHbIE XapPAKTePUCTHKH YCTPOiicTB cepun RSP

® [lommepskka pacIIMpeHHBIX TPOTOKOIOB
otkazoyctoitunoct: PRP, HSR, MRP,
Fast MRP, RSTP

® [Iperm3noHHAs CHHXPOHU3AIIUS BPEMe-
uu [EEE 1588v2

® besomacHocth: 802.1x radius, mpuBs3Ka
MAC-anpeca Kk HOMepy MopTa, yrpasjie-
nue o SSHv2, HTTPS, SFTP

® brictpast 3amMeHa KOH(DUTYpaIK, KO-
poBaHue JIoroB uepe3 SD-kapty

©® Bricokit ypOBEHb 3alUThI OT BUOPALIAN

® 3amura or DMMU, ckaukoB HANIPSIKEHUS

® TemmepartypHblit quanazon —40...70°C

©® Hampsokenne muranust: 24—48 B wm 60—120 B moct. Toka, win
110—230 B nepem. Toka B

B xavectBe mHTepecHoOl wumiocTpannu npoxykunu Hirsch-
mann MOXHO PaCCMOTPETh CEPUI0 KOMITAKTHBIX KOMMYTaTOPOB
RSP mist co3manmst 0TKa30yCTONYMBBIX TIPOMBIIIJIEHHBIX CETEH.
YerpoiicTBa 3To cepru peKOMEHIOBaHbI [Tl IPUMEHEHUSI B Ce-
Ts1x sHepreTuku (moncranuuu, ADC) u apyrux cucreM ACY TI1
0C000 BaXKHbIX 00OBHEKTOB.

KommyraTopsr RSP otnuyatoTcst anmapaTHOW MOAIepKKOT
rporokoioB craHaapta IEC 62439-3 1 MOTYT CIIy>XUTh MacTep-
uutio3oM (RedBox) ¢ mommepxkoit MpOTOKOI0B MapaylIeTbHOTO
pesepBupoBaHusi PRP u GecmoBHoro pesepBupoBanusi HSR.
JlaHHBIE TPOTOKOJIBI 00ECTIEUNBAIOT HYJIEBOE BPEMsI BOCCTAHOB-
JIEHUSI CETH TToCIe ¢O0sI, YTO TapaHTUPYET JIyUIINil Ha CErOIHSIII-
HEM 3Tare ypoBeHb HaAEXKHOCTU 1 0TKa30ycToinuMBOCTU. [1oapoo-
Hee 0 JIOTMKe pabOoThl 3TUX ITPOTOKOJIOB MOXKHO ITPOYMUTATH B |3].

Bpenn Belden Beinenwiics emi€ B ogHoit Kareropun — «[IpoBo-
na, Kabeau U KOHHEKTopbl». Hamo cka3ate, 4To 31ech KOMMaHUs
3aHMMAaeT TPAAUIIMOHHO YCTOWUYMBBIE MO3ULINU, SIBISISICH OYyK-
BaJIbHO STAJIOHOM KauecTBa U HAEXKHOCTU B 001aCTH MPOU3BOA-
CTBa MIPOBOJHBIX U ONTUYECKUX Kabesel, a Takke KOMIIOHEHTOB
JUTSI CeTeBOI MH(MPACTPYKTYPHI.

KoneuHo, MbI JOMyCTUIM HEKOTOPYIO HECTIPABELTUBOCTb, YIEIUB
BHUMAaHMe JIUIIb HEKOTOPbIM OpPEeHIaM U ITPOU3BOIUTENSIM, B TO Bpe-
Ms1 KaK TIPAaKTUUECKU KaXIOMY U3 YITOMSHYTbIX HOMUHAHTOB peii-
TUHTA MOXHO MOCBSTUTH KAK MUHUMYM CBOI1 pa3nen. B pamkax naH-
HOro o030pa CTOJNb MOAPOOHBINM paccka3 MPOCTO HEBO3MOXKEH.
K cyacTblo, B yCJIOBUSIX COBPEMEHHOTO pa3BUTHSI MH(POPMALIMOHHbBIX
TEXHOJIOTUIA TOCTYTT K MCTOYHMKAM MH(MOPMALIMY HEe COCTABIISIET HU-
Kakoro Tpyaa. MHOrouuciaeHHble MpUMepbl TPUMEHEHUsI TPOIYK-
LMY MePEYUCIEHHBIX KOMITaHUI MOXHO HalTH, B YaCTHOCTH, B ap-
XMBHBIX TTOAIIMBKaX Ha caiite xypHaia «CTA»: Beib HET JIyullieii pe-
KOMEHJIALNU AJIs1 TPOU3BOIUTEISI, YEM CTaThsl 00 YCTIEIIHO peaiu-
30BaHHOM Ha 0a3e ero 000pyI0BaHUs ITPOEKTe aBTOMATHU3AIIMH.
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