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B 3ANMCHYID KHUKKY MHIKEHEPA

IOpwi LLinpokos

PeuTuHr

NPOAYKTOB ABTOMUTU3ALIMM —
utorn 2013 ropa

PeitTuHr (aHIII. rating) — YMCIOBOI WIJIM IMTOPSIIKOBBIM
MoKa3aTesh, 0TOOPaXaoIINif BAXXHOCTh WU 3HAYMMOCTh
OTIpeeIEHHOTO O0BEKTA WU SIBJICHUSI.

Bukunedus

Bb160p MOCTaBIIMKOB MTPOTPAMMHO-TEXHUYECKIX CPEICTB aB-
TOMATU3alM1 — MIOUCTUHE cTparernyeckas 3agada. HemocraTou-
HOE BHUMaHUE K TOMY BOTIPOCY SIBUJIOCH IPUIMHOM Heyaad MHO-
T'MIX TIPOEKTOB, HECOBIBIIMXCS YasTHUM 3aKa3YMKOB U UCTIOPYEH-
HOU pemyTauuu ucnojHuTeneir. OMUH 13 BaXKHEUTITNX YPOKOB 3a-
4acTyI0 MOXKHO BBIPa3UTh KPbUTaToii (pasoit: «He roHsics Obl ThI,
TI0T1, 32 JieleBu3HOI!». [Ipruém Hamo MTOMHUTD, UTO JUTS CUCTEM
ABTOMATU3AINY BaXeH He TOIBbKO (haKTOp Ka4eCTBEHHOTO U Ha-
NEXHOTO 00opynoBaHusl. Tak Ha3bIBAEMBII TIEPUOM KU3HEHHOTO
LVKJIA U3 — TIPOMEXYTOK BpeMeHU, B TeUeHUEe KOTOPOTO
TIPOU3BOIUTENIb TAPAHTUPYET TOCTYITHOCTH CBOETO MPOAYKTa (JIH-
00 ero MOJTHODYHKIIMOHATLHON 3aMEeHBI), a TAKXKe IPENOCTaBIIe-
HUE TEeXHUYECKOU MOAIePKKI, — eBa I He 00JIee BasKHbBIN KpU-
Tepuii BBIOOPA TTOCTABIIUKOB O0OPYIOBAHYS IJIsT aBTOMATH3aIINN.
[MpomomkuTeTbHOCTHIO XM3HEHHOTO IMKJTA KOMITOHEHTOB B OC-
HOBHOM U OTIPEIENSIeTCS TPOIODKATEIEHOCTD XKU3HEHHOTO K-
JIa JOCTAaTOYHO CJIOKHOM CUCTEMBI B 11eJIoM. M3 aToro coobpaske-
HUSI BBITEKAET MOTPEOHOCTh HE TOJMBKO B TEXHMUECKOM aHAIN3e
MPOAYKTOB, HO W B UCCIENOBAHUY AUHAMUKY Pa3BUTHSI KOMIIa-
HUU-TIPOU3BOANTENISI HA TIPEIMET aHamu3a e€ (KOMIaHWM) Ha-
néxHocTU. B ycrmoBusx KECTKOM KOHKYPEHIIMY Ha PHIHKE aBTO-
MaTH3aliu, KOTJa eXKeTOMHO MOSIBIISIETCSI MHOKECTBO HOBBIX TIPO-
IYKTOB ¥ TEXHOJIOTHH, a TAKXKEe Y HOBBIX OPEHIOB, C/IETaTh OTTH -
MaJTbHBIN BEIOOP TIOCTABIINKA CTAHOBUTCS BCE TPyIHEE.

O nNOonbL3E ¥ BPEAE PENTUHIOB BOOEILUE

B Takoii cuTyauuu Ha MOMOILb MOTYT IPUATH aHATTUTUYECKUE
KCCIEIOBAHUS] — PEUTUHTHU, WIA CPABHUTEIbHBIE 0030pbl. B HUX
JIbBUHYIO JI0JII0 3200T 1O nepepaboTKe OTPOMHBIX MACCUBOB UH-
¢dopmanuu 6epyT Ha ceds1 aBTOPbI, TIPENOCTaBIISISI TOTPEOUTEAM
He ChIpyIo MHGOPMAIINIO, a HEKUI aHaIoT WHGOPMAITMOHHOTO
dacr-pyna — onHO MEHIO JJIsI Beex, 3aTo ObicTpo. MTak, paznuu-
HbIe PEUTUHTH MTPOYHO BOIILTM B TIOBCEIHEBHYIO X13Hb. CpaBHU-
TEJbHOM OLIEHKE MOIBEPratoTcst OyKBaabHO BCE CTOPOHBI XKU3HU U
nedaTesibHOCTU obuiecTBa. [1pu yciioBuu 106pocOBECTHOCTH CO-
CTaBUTEJIS 3TO COBCEM HE IUI0X0, MOCKOJIbKY MCIIOIb30BaHUE Peii-
TUHTOB YIIPOLLAET BOCIIPUSITUE CJOXHOW U MHOTOACTIEKTHON MH-
dopmaimu, cBozs ee K cpaBHEHUIO Habopa bosee 1 MeHee Gop-
MaJIM30BaHHBIX KJIIOYEBBIX KpUTepreB. Ha ocHOBe my0nnKyeMbIx
PEUTUHTOB HAAEKHOCTU OAHKOB M TIEHCMOHHBIX (DOHIOB BKIIAM-
YUKU TBITAIOTCS ONITUMU3NPOBATH pa3MeliieHre (hMHAHCOBBIX COe-
peXeHui; oryOIMKOBAaHHBIN PERTUHT CTPOUTEJIbHBIX KOMITAaHUH
MO3BOJISIET XOTh KAK-TO OLEHUTh CTENEHb PUCKA MPUOOPETEHUS

KBapTUPBI B HOBOCTPOIKE; PEUTUHTH HANEXKHOCTA aBTOMOOWIIEH
TIPUCTAITBHO U3YJaI0TCs TIepel TOXOIOM B aBTOcaloH... Ho He cie-
JIyeT BCE e PAaCCUNTHIBATH HA A0COMIOTHYIO HE3aBUCUMOCTh M 00b-
E€KTUBHOCTb aBTOPOB PEUTUHTOB: KaK U BCSIKUi (act-dym, peii-
TUHTU TIPEJOCTaBISIOT OBICTPBINM CIOCOO yTosieHusT nHdOpMa-
IIMOHHOTO TOJIONA, HO OHU He BCEeT/Ia MOJIe3HbI. MBI XXKUBEM B yCIIO-
BUSIX PBIHKA, U HE CEKPET, YTO MHOTHE PEHTHUHTOBBIE «TIEPBHIE Me-
CTa» SIBJISIIOTCST Pe3y/IBTATOM MaHUTTYJIMPOBAHMST METOUKAMU IO~
cuéTa ¥ UCXOMHBIMU TAHHBIMU B HE COBCEM JTOOPOCOBECTHOM PhI-
HOYHOU KOHKYpeHIINY. TeM He MeHee, Hapsimy C MHOXXECTBOM «3a-
Ka3HBIX» CYIIECTBYIOT U IOCTATOYHO OOBbEKTUBHBIE NCCIETOBAHUS.

PeiiTuHr CONTROL DESIGN

CocTaBisIioTcsl peUTUHTY U B 00J1aCTH, TIPEACTABIISIONIEH ITpo-
deccroHaNbHBIN UHTepec unTateseii xxypHana «CTA» — B cdepe
aBromaTtusanuu. Hampumep, amepukanckoe nznanue Control
Global, BeIXomsiiee B CBeT B BUIe OyMaKHOTO XKypHaja, a TakxkKe
B IIpocTpaHcTBe HTEepHET, TpaluIIMOHHO yXe Ha MPOTSKEHUN
MHOTHX JIET TTyOJTMKYeT COOCTBEHHbIE PEHTUHTY HAa OCHOBE aHa-
J3a 00bEMOB TIpoiaxk KommnaHuii. B Beimycke ot 19 nekabpst 2013
rona xypHai Control Global omyduKoBai pe3yabTaThl HCCIIEI0-
BaHUS PBIHKA aBTOMAaTU3alMH, TPOBeAEHHBIe coBMeCTHO ¢ ARC
Advisory Group 1 TIpeICcTaBWI CBOIO BEPCUIO TIATUIECITH CAMBIX
BOCTPEOOBaHHBIX OPEHIIOB B 06JacT aBTOMaTU3auuu. PeTuHr
COCTOUT U3 IBYX YacTeil: NCCIeOBaHNE MUPOBOTO PHIHKA U WC-
cienoBanue peinka CeBepHOIT AMEPUKH.

ITo Bepcuu Control Global, B CeBepHoii AMepuKe 1o 00bEMaM
TPOJAX CPEICTB aBTOMATU3AINY B HACTOSIIEE BPeMsI IUANPYIOT
Emerson, Rockwell 1 ABB. B MupoBoM peiiTUHTE TIepBbIE TPU Me-
CTa pacnpeIeTmINCh clienyomnmM oopa3om: Siemens, ABB, Emer-
son. B r1o6anbHOM CTIMCKe MBI BUIVM U XOPOIIIO 3HAKOMbIE MHO-
MM POCCUICKMM aBTOMaTu3aropaMm kommanuu Harting (39-e me-
cro), Advantech (28-e mecto), Pepperl+Fuchs (41-¢ mecTo).

Metonuka oleHKH 110 (PMTHAHCOBBIM TTOKA3aTeNISIM TOXE MMeeT
TIPaBO Ha XW3Hb: OHA NAET MPECTABIEHIE O CTETIEHN CTAOMTHbHOCTI
U TEKYIIEM PHIHOYHOM TIOJIOKEHUU W3BECTHBIX KOMITaHui. Tem He
MeHee OHa He OTpakaeT OObEeKTUBHOE COCTOSTHUE PhIHKA, TIOCKOJTb-
KY B TTOZIOOHBIE PEUTUHTY BOOOIIIE HE TIOTIANat0T HeOOIbIITe (1 Har-
0oJiee IMHAMUYHO Pa3BUBAIOIINMECS) KOMIIAHUM, KaK TPaBUJIO, OT-
JIMYAIONIAECS MTHHOBALIMOHHBIMY TIPOIYKTAMU U Pa3pabOTKaMIL.

CBOI0 BEpCUIO PEUTUHTA TTPOAYKTOB aBTOMATU3AIIUU TIO] Ha-
3BaHneM “2014 Engineers' Choice Awards” roTOBUT elI¢ OMHO W3-
nmanue — Control Engineering. B xome ompoca pecrioHmeHTaM Ipe-
naraetcs 6osee 100 HoMuHAIMIE TpoayKIMU 58 KommaHwuii. [Tox-
MMCYNKY U3TAHUS, TIPOGECCUOHATBI B 00JIaCTA aBTOMATU3ALINY 1
yIpaBJIeHNs], OTBEYAIOIINe 3a 3aKYTKY TEXHUKU U eXeTHEBHO UC-
TTOJIBb3YIONIME €€ Ha MPAKTUKE, BBICKA3aJI1 CBO€ MHEHHE O TIPOYK-
TaX, TEXHOJIOTUSIX ¥ UX BIIMSTHUM Ha PHIHOK aBTOMaTu3auuu. B pe-
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B SANMMUCHYIO KHMUXKY MHXEHEPA

3yabrare ObUT cOOPMUPOBAH KPATKUIA PEUTUHT MHXKEHEPHBIX CHM-
martuii B 23 Kareropusix. O6paboTaHHbIE Pe3yJIETaThl ITOTO CaMO-
TO CBEXKETOo peiThHTa OymyT ormyonmrkoBaHbl B Mapte 2014 roxa.

Hamm nanpHeiimmit 0630p OymeT ocHOBaH Ha MaTeprajiax APyroro
aBTOPUTETHOTO Cpeliy aBToMaTn3aTopoB u3nanust — Control Design.
DTO crenuaTn3upoBaHHbBIN XKypHaJI, TTOCBSIIIEHHBI MCKITIOUM-
TeTbHO PBIHKY aBTOMaTH3alnu. YuTatenbekast aymuTopyst 3MaHusT
cocrasisieT 6ojee 65 000 crieLnaarcToB B 001aCTH pa3pabOTKU 1
SKCIUTyaTallMM CUCTeM aBToMaru3auuu. VM3maHwe creruanmsu-
pyeTcsl Ha OCBEIIEHUN CaMbIX COBPEMEHHBIX TEHICHIINI PBIHKA,
pacckas3biBaeT 00 MHTEPECHBIX TPOEKTAX U CTApaeTCsI TTPEICTABISITh
00BEKTUBHYIO KAPTUHY MUPa aBTOMAaTU3alnuU. 2KypHai cocTaBisieT
U TTyOJIMKYeT CBOI peHTHHT exeronHo, HaunHas ¢ 2001 roma, mpu-
4EM MTPUMeHsIeMast METOIMKA CPABHEHUSI Y OLIEHKH C TeX CAMBIX ITOp
0CTa€TCsl HEM3MEHHOI 1 3TO TIO3BOJISIET CPABHUBATH MEXKILY COOO0i
pe3yabTaThl PEUTUHTOB Pa3HBIX JIET.

ABtopoM peiitiHTa 2013 Toma [1] cTanm 6eccMeHHBII ero cocTa-
BUTEJb Ha TpoTsokeHnU MHOTruX JieT JIxxo ®dumm (Joe Feeley), cTo-
SIBIIVH Y NICTOKOB co3anus XXKypHaia. [[xo @unu obnanaet 6osee
yeM 2(0-JIETHUM OTIBITOM B 00JIaCTA WHXEHEePHBIX Pa3paboToK 1
yrnpasneHus B CLLIA u EBporie B BHICOKOTEXHOJIOTUYHBIX OTpPac-
JISIX, aKTUBHO TIPUMEHSTIOIUX ITOTyTIPOBOTHUKOBBIE TEXHOJIOT M.
OH nMeeT cTeneHb OakajlaBpa HayK B 00JIaCTH XUMUUYECKOTO Ma-
mmHocTpoeHust CeBepo-Bocrounoro ynusepcurera B boctone.
Astoputet [Ixxo Oun Kak sKcrepTa B 00J1aCTH CPEACTB aBTOMA-
TU3AINU He BBI3bIBAET COMHEHMIA.

TEXHONOrUA ONPOCA

Hano cka3zaTh, 4TO, HECMOTPST Ha OUYeHb OOIITUPHYIO 6a3y Moj-
TMCYMKOB, 1151 yuactus B peiituHre Control Design Beiorpatorcst
JIAIIB T€ U3 HUX, KOTOPbIE UCTIONB3YIOT TEXHUKY aBTOMATU3aIlUN
Ha npakTuke. CrpaBeUTMBOCTH pay Cpasy ceayeT OTMETUTD, YTO
TIPUBOIVMBIE Iajiee Pe3ybTaThI SIBISIOTCS CCIeOBaHUEM BCE XKe
He TJI00aTbHOTO, a HAIIMOHAIBHOTO PHIHKA aBTOMATU3AIINH: TI0-
CKOJIbKY KYpHAJ SIBIISIETCST aMEPUKAHCKUM U3IaHWEeM, OH, pasy-
MeeTcsl, ¥ 06a3y TOAIMMCINKOB NUMEET B OCHOBHOM CPEIy aMepu-
KaHCKMX aBTOMATU3aTOPOB. TakuM 00pa3oM, B TIEPBYIO OUepenb
PECTIOHIEHTAMY PacCMATPUBAINCH KOMITAHUY U TIPOIYKTHI, IIIH-
POKO pacrpoCTpaHEHHBIE B CUITY Pa3IMUYHBIX 9KOHOMUKO-Teorpa-
(pmyeckux pakTopoB Ha peiHKe CIIIA.

3aberast HEMHOTO BTIEPEM, CKaKeM, YTO, HATIPUMeEp, HAILMO-
HaJTbHAasT KOMITAaHWSI ¢ aMepUKaHCKUMU KopHsiMu Rockwell Auto-
mation IEpXUT MaJTbMy TIEPBEHCTBA BO MHOTMX HOMUHAIIUSIX YKe
He nepBbiii roa. Henb3st copachiBaTh CO CUETOB U (PAKTOP CYObEK-
TUBHOCTH OIIEHKU: YeJIOBEK XOPOIIIO OPUEHTUPYETCSI JIUIITH B OTpa-
HUYEHHOU MPeIMETHOM 00J1aCTU MPOIYKTOB U TEXHOJIOTHH, C KO-
TOPBIMU TIPEUMYIIECTBEHHO CTAJKWBAETCS HAa TPAKTUKE. DTy
MBICJTb KaK HeJTb3s1 JTyutiie oTpaxaeT adopusm Kosbpmel [1pyTkoBa:
«Cretianuct momo6eH (Iocy: MOTHOTA €T0 OHOCTOPOHHSISI».

JlaHHOe orpaHUYeHUE B paMKax PeTUHTA C YCTIEXOM KOMIIEH-
CUpYeTCsT OOJIBIITUM YMCIIOM OTIPOIIEHHBIX PECTIOHIEHTOB U TI0-
CIIeyIoNIell cCTaTuCTUIeCcKoit 00paboOTKOM MOTYUYEeHHBIX PE3YiTh-
taToB. [ToMUMO IMPOTHI OTIpOCca, OOBEKTUBHOCTU PEUTUHTY 0~
0aBJIsIET U TO, YTO B ONMPOCHUKAX HE CONEPXKUTCS MPEHOTpee-
JIEHHOTO CTIMCKA MTOCTaBIIMKOB, CPEIN KOTOPBIX TIPeIIaraeTcs ie-
JIaTh HeKuil BeIOOp. KaXaprii yaacTHUK ompoca caM BBIABUTAET
HOMWHAHTOB B 0oJiee YeM TMSATUIECSITU TPEMIOXKEHHBIX MPO-
TPaMMHBIX U allllapaTHBIX KaTeTOPUSIX.

Kaxk 00b1HO, B TIPOIIUTOM TOMY peNaKivs XKypHasia HarpaBuia
6omee yeM 10 000 cBOMX MOANTMCYNKOB aHKETY-OIPOCHUK. CTaTu-
cTUYecKast 00paboTKa OTBETOB U SIBUJIACH OCHOBOI ITyOJIMKYyeMOit
nHdopMmanmu. Mtaxk, B 2013 romy B pamKax orpoca pecroHAeHTa-

Tabnuya 1

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

Nposopaa, kabenu

U KOHHEKTOpbI

Dellecueueiiniininnnns 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........cc.euenene. 5%|Phoenix Contact....... 10%

Pentair/Hoffman.....53%|Advantech............. 18%|Rockwell Automation...47%

..28%|National Instruments...11%|Siemens Industry

Saginaw Engineering...7%|Beckhoff Automation....6%|AutomationDirect

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... Cisco Systems... Phoenix Contact.......13%

Phoenix Contact....... Rockwell Automation...11%

MU [UIsI HOMMHALIMY Ha MPU30BbIe MecTa ObUIO MPEIOKEHO pac-
CMOTpETH 0JIee IBYXCOT KOMITAHU C UX MPOAYKTAMU U TEXHOJIO-
rusiMu. VI3 MX 4ncia B UTOTOBBII PEUTHHT MOTAJIM JIUIITh HaOpaB-
1Me He MeHee 5% roJIoOCOB B COOTBETCTBYIOIICH HOMMHALIMU.
B 2013 rogy HoMuHaHTaMu cTanu 83 OTIeIbHbIE KOMITAHUH, YTO
Ha CeMb MEHBbIIIE, YeM B TIPEIbIAYIIEM PEUTUHTOBOM roiy. [Tpu3o-
BbIe MecTa ObLTH pa3bIrPaHbl B 58 MPOAYKTOBBIX Kateropusix. [1sT-
HaJIlIaTh KOMIIAHUI U3 YKciia PETeHICHTOB BOIIUIA B CITUCOK B
TMepBBIii pa3 OO Mocje J0JITrOro OTCYTCTBUS Ha MPU30BBIX MO3M-
msix. B To ke Bpems 22 koMmmanuu, B 2012 rogy nprcyTcTBOBaB-

[MPOMBIWANEHHBI NPEOBPA3OBATE/b YACTOTbI

AC880 komnaHun ABB

TIpeobpazoBatenu cepun ACS880 obGnamaoT co-

BMECTUMOCTBIO TTPAKTUIECKH CO BCEMU TUTIAMU TeX-
HOJIOTUYECKUX TIPOIIECCOB U aBTOMATH3MPOBAHHBIX
CHCTEM U OTBEYAIOT BCEM ITOJIb30BATEILCKUM U KOM-
MepUuecKnM TpeboBaHUsIM. OHU CIIPOEKTUPOBAHBI
JUIsT paboOTHI C ammaparypoit J1o0oit
MOIIIHOCTH, TPUBOANMON B JABVKEHUE
9JIEKTPOJIBUTATEIISIMU, B PA3TTMIHBIX OT-
pacIIsIX IPOMBIIIITIEHHOCTH.

OCHOBHbIE PEMMYIIIECTBA MPEOOPA30-
Baresisi ACS880
@ [llupoxkwuii Habop cpeacTB obec-

TevYeHust 6e30MacHOCTH
® CoOctBeHHas pa3pabotka ABB — npsimoe
perynupoBaHue KpyTsiero momenta (DTC)
©® Hanmmuuve ch€MHOTO 3aITOMUHAIOIIETO YCTPOICTBA
® OnTUMH3aTOpP YHEPTOTIOTPEOICHUS
® B03MOXHOCTB YIATIEHHOTO IOCTYTIA K TIPUBOLLY
©® VnoOHast 1 UHTYUTUBHO-TIOHSITHAS TTAHENh OTIepaTopa
C BO3MOXXHOCTBIO BEIHECEHUS
©® CBs13b CO BCeMU OCHOBHBIMU CETSIMU, UCTIOTb3YEMbIMU
B CPEIICTBAaX aBTOMATU3AIINN
® B03MOXHOCTB YCTAHOBKY JOMOTHUTETbHBIX DM C-hrisrpoB
U YCTPOMCTB TOPMOKEHMSI
® HUcnonnenwue no IP55
©® 3aIUTHOE TIOKPHITHE BCEX AIEKTPOHHBIX TUIAT
©® Omnuuuy 06paTHON CBSI3M IO CKOPOCTU: Pa3IMYHbIe SHKOIEPHI,
pe3omBepsl B
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YNbTPAKOMMAKTHAS BE3BEHTUIATOPHASA

BCTPAUBAEMAS CUCTEMA ARK-1120

KommakTHEII pa3mep, BbICOKAsI

TPOU3BOAUTEILHOCTh W TIOJI-

IepXKa KaK TPaIULMOHHBIX -

HDD, tak u CompactFlash, :

nenaer cucteMy ARK-1120 kom-

nanun Advantech npuBIEKaTeIbHOM

JUTSL TIEJIOTO Psiia BCTPauBAEMBbIX TPUMEHEHUT.

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

® Paszmepsr (LLIXBxI') 133,8x43,1x94,2 mm

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

® CpenHsst MmomHOCTh <10 BT

® Pasbvém pacimmpenns: MuHu-PCle mojgoBuHHOTO pa3Mepa

©® KowmmakrHasi, mpoyHasi 0e3BeHTUIATOPHAST 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 P40 B

ACP-4

10 B KopPnyce 4U
AN MOHTAXA B 19" cTONKY

©® B03MOXHOCTB YCTAHOBKH 10
JIBYX CUCTEM B OIMH KOPITYC

® [lommepxkka MATEPUHCKUX
miat popmata ATX/CEB/
EEB wiu 6aKIU1eiiHOB
PICMG 1.0/1.3 mo 15 cnotoB

® Bubpo3samuiiéHHbIe KPOHIITEeHHBI 151 ABYX 5,25" 1 nByx 3,5" IHUCKOB

©® BcrpoeHHBII MOTYITb yIATEHHON AMATHOCTUKY U YIIPABJICHMUSI C TIOJI-
nepxkoit SUSIaccess (HaOop MporpaMMHBIX KOMITOHEHTOB TS y/1a-
JIEHHOTO YIIPABJIEHUST TIPOMBIIILIEHHBIMU KOMITHIOTEPAMHU )

@ /IBa MaJIOIIYMSIIIINX BEHTUISITOPA AUaMeTpoM 12 cM ¢ puisrpamMu u
PETyJIMPOBKO CKOPOCTU BPALIEHUST

® /IBe pasze/ibHbIe KHOTIKY [epe3arpy3Ku

® BrinepxxuBaeT B pabodeM coctostHuM Bubpatmio S—S500 Tir u yaapsl 1o 10g

® [llupokuii BEIOOP CTAHAAPTHBIX U Pe3ePBUPOBAHHBIX OJIOKOB ruTaHus B

[IMe Ha TPU30BBIX TMO3ULUSIX, BOOOIE HE TMOIMaad B CITUCKU
2013 rona.

JBeHamuath kommnanuii (B 2012 roay nx 66110 11) okazaauck mo-
OeauTeNsIMU Cpa3y B HECKOIBKIX TOBAPHBIX KaTeropusix. B mx umnc-
JIe yxe ynmoMmuHaBiasicss Rockwell Automation, 3aHsIBIIIast iepBoe
MECTO ax B 23 TOBapHBIX KaTeropusix, Kommnanus Emerson, momy-
YUBIIIas ECTh MOOe B pa3TMUHbIX Kateropusx, Cisco ¢ modemoit
B Tp€x KaTeropusx. [loGena B 1ByX KaTeropusix mpoaykToB Oblia
npucyxneHa komrmanusim ABB, Advantech, Festo, National Instru-
ments, Pepperl+Fuchs, Phoenix Contact, Siemens Industry, Thom-
son u Turck.

HomuHALMUA
«CEPBMC M TEXHUMECKAS NOAAEPXKA»

Kaxk yxe ormedanock, 1 HAyKOEMKOTO PhIHKA TTPOMBITILIEH-
HOUl aBTOMATHU3allMU TeXHUYEeCKasl TOAJepKKa SIBISIETCS eaBa
1 He BaXKHEHWIeil M HeOTheMJIEMOU YacThlo KOMMEPUYECKOTO
npenioxeHus. UMeHHO TT03TOMY CIIelIMaTbHbBIN pa3ies ompoca
Control Design 6bLT MOCBSIIIEH TaHHOI TeMe. YYaCTHUKH OIpoca
OIIEHMBAJN YPOBEHD MPEIIaraeMoil TEXHUUECKOU TIOIIEPKKY IO
5-6amnpHON mKajge (OoT 1 — coBceM IUIOXO, 0 5 — OTJIWYHO).

CpenHsis OLIEHKA, BBICTABIEHHAS PECIIOHICHTAMY BOILEAIINM B
CIMMCOK (DMHAIMCTOB KOMITAHUSIM, ObLIa Y4 TBEPKOIA. XOPOIIO 3TO
win wioxo? Kazamoch 0bl, 3T0 0/1M3Kask K MAKCUMYMY OLIEHKA.
OnHaKo, eC/ii PACCMOTPETh UTOTH IIPOIUIBIX PERTUHIOB, CTAHO-
BUTCSI BUIHO: CYLIECTBYET TEHAECHILIMS K HE3HAYUTEIIBHOMY CHH-
KEHUIO YIOBJIETBOPEHHOCTH IIPEIOCTABISIEMBIM CEPBUCOM. SIB-
JISIETCS JIM TaKasl CUTYaLusl pe3yIETaTOM OObEKTUBHOTO yXY/IILIe-
HUS KayecTBa ycryr? Bpsin mu. Bugumo, TYT cKa3bIBaeTCs Orepe-
JKAIOLIUI POCT ITOJIb30BATEILCKUX OXUIAHUM, 32 KOTOPBIM POCT
KayecTBa CEPBUCOB IIPOCTO HEMHOTO He IOCIIEBAET. B qaHHOi HO-
MMHALAK, YTO OIISTH XK€ HUCKOJIbKO HE YAUBUTEIHHO, CO CPEMI-
HUM 6auiom 4,3 nobdexnaet komranust Rockwell Automation.

NMPOAYKTOBLIE HOMMHALIMM

Dro yxxe Bropasi cTaThsi B XypHajie «CTA» 1o matepuaiam peii-
trHTa Control Design. I[Mpenbiayiumii 0630p [2] Ha 3Ty TeMy ObLT
OITyOJTUKOBaH BO BTopoM Homepe XypHaia «CTA» 3a 2012 rox.
J1a0ObI He HAPYIIATH CKIIAIBIBAIOIILYIOCS TPAMUIIAIO U B TIETISIX YI00-
CTBa CpaBHEHUSI, IPUBEIEM UTOTOBYIO TAOIUITY KaTeropuii B hop-
MaTe, aHAJIOTUYHOM OTTYOJTMKOBAHHOM B TIPOIILIOM 0030pe, JIUIITh
HECKOJIbKO €€ pacIIupuB.

Kak BumHO, B TabOIMIIe UTOTOB HE TIPEACTABICH HU3LIUN ypO-
BEHb CHCTEM aBTOMATHU3allUM, 00pa3yeMblil pacTipene e HHBIMU
cHCTeMaM¥ BBOJa-BbIBO/A, TaTYNKAMU U UCTIOTHUTEIIbHBIMUA Me-
xaHu3Mamu. [IpUIrHBI 3M1eCh KPOIOTCST BOBCE HE B HEIOOIIEHKE UX
3HaunMocTH. K coxanennto, B JaHHOI 06J1aCTH, YTO COBEPIIIEH-
HO OYEBUIHO, CBEICHNEM BCEX HOMUHAHTOB B €IMHYI0 KOMITAKT-
HYIO TaOJIUIly HE O0OMIEMIBCS: CAUILIKOM YK Pa3HOPOJIHO 000pY-
noBanue. Hampumep, oqHM TOTHKO U3MEPUTENIbHBIE TaTYNKU B
0030pe MpenCTaBIeHbI B CEMU KaTeTOPUSIX.

Ve TpaguimoOHHO UCKITIOYNM 13 TIOAPOOHOTO PACCMOTPEHMSI
KpYITHbIe aMepUKaHCKMe KoMnaHnH, Takue Kak Dell, Rockwell n
Cisco, 1aBHO ¥ ITpOYHO 0O60cHOBaBIIMecs Ha peiHKe CIIIA, a o-
TOMY HaXOMSIIINeCs B paMKax JAHHOTO HAIIMOHAJLHOTO PEHUTUH-
ra BHe KOHKypeHIIuu. [TocMoTprM, KaKOBO e HbIHE TIOJIOKeHIE
OCTaJIbHBIX (pUHANKUCTOB peiitrHra 2012 roma.

B HomuHanusx «[1pombineHHbBIe KOMIBIOTEPB» U «OmMHO-
TJIaTHBIE KOMIIBIOTEPhI» TTaTbMy TepBeHcTBa B 2012 rony nepxka-
J1a ocHoBaHHasA B 1983 romy TaiiBanbckas Kommnanust Advantech.
Yro xe teneps? Kak Mbl Bummm, B kateropusix «BcrpanBaemblie
KOMTIBIOTEPbI» U «[IpOMBINIITIEHHbIE KOMITHIOTEPBI» HAIIl 3HAKO-
MelII 110 0030y MPOIILIOTO rofia B Tuaepax u ceituac. M aTo He ynm-
BUTEJIbHO: KOMITAHUST aKTUBHO 3aHUMAaEeTCsSI MTHHOBAIIMOHHOM JIesi-
TEJTHbHOCTBIO B 00JIACTH CO3[JaHUS BBIYUCIUTENBHBIX TUIaT(HopM
BBICOKOI TTPOU3BOAUTEIBHOCTU, UTO TIO3BOJISIET €l TIOCTOSTHHO
OBITh Ha TIepeIHeM Kpae pbriHKa. Advantech siBisieTcst opumanb-
HbiM napraepoM Intel® u Microsoft®, 6rarogapst vemy maxcu-
MaJTbHO (P (HEKTUBHO UCTIONB3YeT TEXHOIOTUN ITUX MUPOBBIX JIM-
JIepOB B COOCTBEHHBIX pa3padoTkax. Kommanus Advantech mpo-
WU3BOIUT IIUPOKUI CTIEKTP MTPOAYKTOB, CPEIU KOTOPBIX:

@ TIPOMBITIUIEHHOE KOMMYHUKAIIMOHHOE 000pyI0BaHUE;

@ TIPOMBIIIUIEHHBIE paboure CTaHIINN;

@ TIPOMBITIIUIEHHBIE TTAHETbHBIE MOHUTOPHI,

@ BCTpauMBaeMbIe ITPOMBIILIEHHBIC KoMITbloTephl 1t ACY TI1,
©® MOIyJTN BBO/Ia/BHIBOMA;

© MHOTO(MYHKIIMOHATBHBIE TUTATHl aHAJIOTOBOTO U TUCKPETHOTO

BBOJIa/BBIBOJIA.

Ha Bpeske mpounsHecéHHBIE XBasieOHbIE CT0BA TPOMILTIOCTPUPO-
BaHBI TTAPOIl MPUMEPOB PoAyKIuu 310l KoMrmanuu (ARK-1120
un ACP-4010). Kcratn, Advantech HemaBHO TTproOpesia GpuTaH-
ckyio komnannio GPEG — mpousBonuteist UHTEUIEKTYaIbHBIX
nucruieeB. Dto naét Advantech He TOJIBKO KaueCTBEHHO HOBBIE
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MPoMbIWNEHHBLIE KOMMNbIOTEPHI SIMATIC PC

IpowmbiimneHHbIe KoMmbIoTepbl Siemens SIMATIC PC criocoOHBI He-
TPEPBIBHO paboTaTh 24 Yaca B CYTKH B TSDKEIBIX TEMITEPATYPHBIX PEKIH-
Max, B YCJIOBUSIX BUOPALINY U TPSICKU, TIOBBILIIEHHO BJIaXKHOCTH BO3/IyXa,
a TakKe MMOJ] BO3IEWCTBUEM IIbUIA WJIA arPEeCCUBHBIX cpei. MomeTbHbIi
PSIT BKITIOYAET B CeOsI:
® [Ipombirnennsie [TK 19" ctoeuHoro ncnomHeHMs TpEX MOIeei:

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

KO BeryucnTenbHoM MoHocThio — SIMATIC Box PC
® [TanenbHbie [TK SIMATIC Panel PC, npenHazHayeHHBIE IS TI0-

CTPOEHUSI BCTPOCHHBIX CUCTEM KOMITBIOTEPHOTO YIIPABICHMSI U BU3Yya-

an3anyy |

JIK'S7

Ha cerogusinauii ieHb camas coBpeMeHHast tuHelika [TJIK kommanumn

Siemens — S7-1500. MHHOBaLMOHHBII MIPOrpaMMUPYEMbIii KOHTPOJLIED
0a3upyeTcs Ha MaTbHEHIIeM Pa3BUTUH 1 COBEPIIEHCTBOBAHUU (DYHKIINO-
HAaJbHBIX BO3MOXHOCTE XOPOIIO M3BECTHBIX MPOrPAMMUPYEMbIX KOHT-
posiepoB S7-300 u S7-400. VirydiiieHHasi MPOU3BOIUTEIBHOCTh CUCTEMBI,
BCTPOEHHasI TIOUIEPXKKA CTaHAAPTHBIX (DYHKIIHIT yIIPABICHUS TIepeMelie-
HueM, oomeH maHHbiMU uyepe3 PROFINET, mpeumymectsa STEP 7
Professional V12 (TIA Portal), a Takxxe moaiepxka MpoBepPEeHHBIX BpeMe-
HeMm byHkuumii S7-300/S7-400 rapaHTUPYIOT TIOJTYYEeHUE HEOCTTOPUMBIX
TPEUMYIIECTB UCTIOJIL30BAHUSI COBPEMEHHOTO 000pynoBaHs. B

BO3MOXHOCTH B 00JIaCTH MTPOMBITIIEHHON aBTOMaTU3alliu, HO 1
YIIPOYHEHWE TTO3UIINI B UTPOBOY WHIYCTPUM.

Cpenu T1aepoB 3TO HOMWHAIINY, a Takke HomuHamu «[1JTK»
MBI BUJTUM KOMTIAaHUIO Siemens.

Kommanust o61amaer HaCTOIBKO PA3HOCTOPOHHUMU KOMITEe-
TEHIUSIMU, YTO «OTMETUJIACh» MPAKTUUECKU Ha BCEX PBIHKAX.
O6opynoBaHue i MTPOMBILIIIEHHON aBTOMATU3alUM OT ITOM

KOMTIAaHUY OTJIMYHO M3BECTHO U TIOJIb3YETCsI TIOMYISIPHOCTHIO BO
Bcé€M Mupe. Ha Bpeske mpecTaBiIeHbl IPOMBIIIUIEHHBIE KOMIThIO-
Tepol Siemens SIMATIC PC, a takxe I[TJIK Siemens S7-1500.

B HomuHanum «BcTpanBaeMble KOMITOHEHTBI O€30MTaCHOCTH»
nobeny cHoBa onepxana komnanusi Pepperl+Fuchs, yxe 6omnee
TOJTyBeKa IMPON3BOISINAS JJIEKTPOHHBIE ATYNKN 1 KOMITOHEHTBI
TSI aBTOMATU3aluu B mpombiinuienHoctu. [logpasznenenue Pro-
cess Automation kommanuu Pepperl+Fuchs (PA) pa3pabareiBaet
B3PBIBO3AIIUIIEHHBIE KOMITOHEHTHI U TlepudepuiiHoe 060pyao-
BaHUeE JIJIST pacTipeeIEHHBIX CUCTEM TTPOMBITIIEHHOI aBTOMATH-
3aruu. Kommanust nMeeT 3aciry>keHHO 0€3yTpevHyIo permyTaiuio,
a e€ TIpomyKIrst 6€30rOBOPOYHO TTPUHUMAETCS JIJIST CAMBIX CEPb-
€3HBIX M OTBETCTBEHHBIX IIPOEKTOB BO BCEM MUpE.

HomuHAuUM
«MPOMBILAEHHBIE KOHCTPYKTUBbDI»
M «3ALMIEHHBIE KOMMNOHEHTBI»

31ech B ouepenHoii pa3 aBa IpKux auaepa — Pentair/Hoffman
(53% ronocos) u Rittal (28% rosnocoB). Mecra pacnpeneninch
TakK e, KaK 1 B POIIIOM 0030pe, HO 00€ KOMITAHUY TIOTyYWIIA Ha
9TOT pa3 OoJblllee YMCIIO TOJIOCOB B CBOIO MOANEPXKY. Pentair
Technical Products siBisieTcst BeayImM MUPOBBIM TTOCTABIIMKOM
pelIeHut 1Mo pa3MeIIeHNIo, 3alIUTe U OXJIAKICHUIO dJIeKTpUde-
CKUX U JIEKTPOHHBIX cucTeM. [1poayKimst KoMmaHuu TpoaagTcst
oz Toproeivu Mapkamu Hoffman®, Schroff®, McLean® Cool-
ing Technology, Calmark®, Birtcher®, Aspen Motion Technolo-
gies™ u Taunus™. M3nenust mocTaBiIsIIOTCS KaK B TUTIOBOM BU/IE,
TaK U crielIMaIbHO MPOM3BeIEHHbIC Ha 3aKka3. M3nenus Pentair ak-
TUBHO WCTIOJNB3YIOTCSI B TOPTOBJIE, CBSI3U, YHEPTeTUKE, DIEKTPO-
HUKE, PA3JIMYHbIX OTPACIISIX TIPOMBIIIUIEHHOCTH, MH(PPACTPYKTYpP-
HBIX TIPOEKTaX, 3IPaBOOXPAHEHNH, B 0OOPOHHOIT 001aCTH.

bpenn Rittal uszsecrteH poccuiickoMy NoTpeOUTENIO €Ba JIU He
6ombiie Schroff. CBbilie ISATUAECSITH JIET OTIBITA U COBEPIIIEHCTBO-
BaHWsI TeXHOJIOTHIA He mpouuty st Rittal 6ecciento, 1 HeIHE TIpo-
ITYKIIVSI TIOJ] TUM OPEHIIOM COCTaBIISIET TOCTOMHYIO KOHKYPEHIINIO
Schroff mpakTuyecku Ha Bcex peiHKax. KommaHus BenéT akTus-
HYyI0 HAyYHO-TEXHWUYECKYIO NesATeTbHOCTh. B e€ moprdommo mo-
psanka 1500 pa3mUIHBIX TATEHTOB, @ B MHOTOUYKMCIIEHHBIX odrcax
KOMITIaHHMH 110 BceMy MUpY padoTatoT 0Koj1o 10 000 coTpyTHUKOB.
Kommnanus Rittal odunmanbHO MpUCYTCTBYET HAa POCCUNICKOM
pbiHKe ¢ 2002 Toma u 3a mpolealIee BpeMsl CMOTrJia co3aaTh 3d-
(GeKTUBHYIO CeTh TUCTPUOYIINU U TEXHUIECKOM TTOIEPKKY, CITO-
COOCTBYIOIIYIO IIMPOKOMY PacTIpOCTpaHEeHUIo e€ TpomyKimu. [1o-
MMMO 3TOTO TOIMYJISIPHOCTD u3nenuii Rittal oOyciosnena enié u
YMEPEHHOM 1IeHOBOM MOJIMTUKOM, He UayIlIe B yiiepO KauecTBy. B
cBs13u ¢ Rittal MOXXHO yITOMSTHYTh ¥ U3BECTHBIN MHOTUM TTPOEKTH-
POBIIMKAM TeCHO WHTerpupoBaHHbI ¢ AutoCAD mporpaMMHBIi
TPOIYKT e€ nouepHeit kommanuu Eplan, craBimmii ne-daxro cTan-
naptoM CAITP Bo MHOTHX OTpacIsiX TPOMBIIIUIEHHOCTH.

Cpasy B IByX HOMUHAIIUSX, CBSI3aHHBIX ¢ WHMPACTPYKTYpOit
TIPOMBIIIIIEHHBIX ceTeil, «[IpoBoaHbIE KOMITOHEHTHI IIPOMBIIIITIEH-
HBIX ceTeii» 1 «[1poMBIIIUIEHHBIE MAPIIPYTU3aTOPBI U KOMMYTATO-
pbl», MOYETHBIE MeCTa NpUCYxKAeHbl KomnaHuu Belden ¢ Opennom
Hirschmann. O6opynoBaHue Mo/ 3TOl MapKoii TakKKe TaBHO U XO-
poIII0 U3BECTHO 3aKa3zurkaM. Hirschmann umeeT Heocrmopumbie
3aCIyTU B Pa3BUTUU TEXHOJIOTHI M CTAHAAPTOB MPOMBIIIUIEHHBIX
cereii Ethernet. M3menmmst Hirschmann, Harmpumep, pealnsyioT pas-
pabotanHbIii rpynmoii Ethernet Powerlink Standardization Group
(EPSG) npotokon Powerlink, ipeacTaBisiiolmii OTKPHITYIO TUIaT-
dopmy TS peann3any MPIIOXKEHU KECTKOTO PeaTbHOTO Bpe-
MeHU ¢ ucrnoib3oBanueM Ethernet. Crout ymomsiHyTs, uto Hirsch-
mann sBJsieTcss oqHUM 13 yupenuteneit EPSG.
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Mogaynu cepun KC cuctembl K

Monynu cepun KC komnannu Pepperl+Fuchs coderatoT B cede aBa He-
00XOIMMBIX KAY€CTBA: KOMITAKTHBII MOHTAX U II€JIOCTHOCTh OTHOTO KOH-
Typa.

Monynu cepuun KC obmagator 6osiee BHICOKUM KO3(D(MOUIIEHTOM TOTOB-
HOCTH, YeM MHOTOKaHaJIbHbIe MOIy/U. [10 CpaBHEHMIO C IPYTUMU MOI00-
HbIMU u3neaussmMu Moayiu cepun KC ¢ mmpuHoi 12,5 MM 5KOHOMSIT 10
40% o6bema B 1ikady. [1pu MEHBIINX TAOAPUTHBIX pa3Me-

pax momyiu cepur KC momiepXuBaioT Bce CUCTEMHBIE
TmapameTpsl u3zenii K-cucteMbl 1 MOTYT coueTaThbest ¢
Momayssimu tpuHoit 20 u 40 M.
OHM MOTYT yCTaHABIMBATb-
Csl Ha CUJIOBYIO PEWKYy

(Power Rail) u obecrnieun-

BalOT  (DYHKIIMOHATBHYIO
0€301acHOCTh B COOTBET-
CTBUU C TPeOOBAHUSIMU
cranmapra IEC61508. m

KOMMNAKTHLIE KOMMYTATOPHI RSP
KOMMNAHUU 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, mpuss3Ka
MAC-anpeca K HOMepy MopTa, yrpasjie-
nue o SSHv2, HTTPS, SETP

® bricTpas 3aMmeHa KOH(UTYpaLuu, KO-
poBaHue JoroB uepe3 SD-kapty

©® Bricokuit ypoBEHb 3aIUThI OT BUOPALINN

® 3amura or DMMU, ckaukoB HANIPSIKEHUS

® TemmeparypHblit quanazon —40...70°C

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

B xavectBe mHTepecHol wumiocTpannu npoxykunu Hirsch-
mann MOXHO PaCCMOTPETh CEPUI0 KOMITAKTHBIX KOMMYTaTOPOB
RSP mist co3manust 0TKa30yCTONYMBBIX TIPOMBIIIJIEHHBIX CETEH.
YerpoticTBa 3TOH cepr peKOMEHIOBAHBI TSI TPUMEHEHUSI B Ce-
Ts1X sHepreTuku (moacranuuu, ADC) u apyrux cucrem ACY TI1
0c000 BaXHBIX 0OBEKTOB.

KommyraTopsr RSP otnuyatoTcst anmapaTHOW MOAIepKKO
npotokoJioB craHaapta IEC 62439-3 1 MOTYT CIIy>XUTh MacTep-
uuto3oM (RedBox) ¢ mommepxkoit MpOTOKOIOB MapaylIeIbHOTO
pe3epBupoBaHusi PRP u GecmoBHoro pesepsupoBanust HSR.
JlaHHBIE TTIPOTOKOJIBI 00ECTIEUNBAIOT HYJIEBOE BPEMsI BOCCTAHOB-
JIEHUSI CETH TT0CIIe cO0sI, YTO TapaHTUPYET JIyUYIINii Ha CETOMHSIIII-
HEeM dTarie ypoBeHb HaEKHOCTH 1 0TKa3oycToiunBocTu. [1onpoo-
Hee 0 JIOTUKe paboThI ATUX TTPOTOKOJIOB MOXKXHO TTPOYUTATH B [3].

bpenn Belden Boinenwiics emié B ogHolt kareropuu — «[1poBo-
na, Kabenu 1 KOHHeKTopbl». Hamo ckas3arth, 4To 3mech KOMIaHUs
3aHUMAaeT TPAIUIIMOHHO YCTOWYMBBIE TO3UIINH, SIBISISICH OYK-
BaJIbHO STAJIOHOM KauecTBa U HAMEXKHOCTHU B 00J1aCTH TIPOU3BOJI-
CTBa TIPOBOJHBIX W ONTUYECKUX Kabenel, a Tak’ke KOMIIOHEHTOB
IUTST CETeBOI MHPPACTPYKTYPHI.

KoneuHo, MbI TOTTYCTHUIM HEKOTOPYIO HECTIPABEITUBOCTh, YIEJIUB
BHUMAaHVE JIUIIIb HEKOTOPLIM OPEHIaM U TTPOU3BOIUTENISIM, B TO Bpe-
MsI KaK TIPAaKTUUECKU KXKIOMY U3 YITOMSHYTBIX HOMUHAHTOB peii-
TUHTA MOXXHO TTOCBSATUTH KAK MUTHUMYM CBOI1 pa3nen. B pamkax naH-
HOTrOo 0030pa CTOJNb TOAPOOHBIN paccka3 MPOCTO HEBO3MOXKEH.
K cuacTsbio, B ycIOBUSIX COBPEMEHHOTO Pa3BUTHSI MTH(MOPMAIIMOHHBIX
TEXHOJIOTUA TOCTYTT K UCTOYHUKAM MH(MOPMAIINN HE COCTABIISIET HU-
Kakoro Tpyna. MHOTOUMCIeHHBIE TIPUMEPBI IPUMEHEHUST TIPOTYK-
1Y TIEPEIHCIIEHHBIX KOMITAaHWI MOXKHO HAalTH, B YACTHOCTH, B ap-
XUBHBIX TTOAIIMBKAX Ha caiiTe xXypHana «CTA»: Benb HeT JTydieii pe-
KOMEHIAIINHY TSI TIPOU3BOIUTEIIST, Y€M CTaThsl 00 YCTICIITHO peau-
30BaHHOM Ha 6a3e ero 000pyIOBaHUS TPOEKTE aBTOMATU3AIINN.
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