NMPOIrPAMMHOE OBECTEYHEHME

MHCTPYMEHTAABHbIE CUCTEMbI

Paspewute npeacrasutb: RTWin

KoHcTaHTUMH Makapbes

[lo HepaBHEro BpeMeHU ObITOBANO MHEHWE O TOM, YTO POCCUIACKNIA PIHOK MHTErPUPOBAHHbIX NAKETOB
aBTomatu3auum nyct. Ctatbs paccMaTpuBaeT HeKOTOpble acnekThl Bbi6opa 6a30B0ro NporpaMMHoro
obecneyeHns Npu pelleHnm 3a[ayn aBTOMaTU3aLMM NPOM3BOACTBA U NPeACTABAAET NPOrPaMMHbINA nakeT
ANA CO3[aHUA pacnpefeneHHblx cuctem KoHTponsa u ynpasneHus B 0C QNX.

Maatpopma — ato 50 % ycnexa
3agady aBTOMATU3ALUU IPOU3BOJCTBA
KaK/JBIA BIIPABE PEMIATH ITO-CBOEMY. bes-
YCJIOBHO, B KaKAOM OTAEIbHOM ClIydade
TpC6OBaHI/IF{, HpC,H’bHBIIHCMbIC K CHucCre-
MaM KOHTpPOJIA U ynpasieHus (CKY) Tex-
HOJIOTUYECKUMHU MPOLIECCAMH, Pa3IUY-
HbL BO3MOXHO, B HEKOTOPBIX CJIy4asaix Ka-
Kasg-1mb6o u3z Windows-matgopMm cro-
COGHA CIIPABUTHCA C ITIOCTABIEHHOU 3374~
4yeif, OJJHAKO CO3JaHHE JEUCTBUTEIBHO
pacnpejeeHHOU uepapxudeckor CKY
PEAIbBHOTO BPEMEHH BO3MOXKHO TOJIBKO
Ha 643€ COOTBETCTBYIOIIECH ONEPALIMOH-
HOI CHUCTEMBI. MIMEHHO OIeparuOHHAA
CUCTEMA IIPU3BAHA OOECIEYUTh TOT Ca-
MBIF ZIETEPMHHU3M B noseseHuu CKY, o
KOTOPOM T'OBOPAT Bce. OIepaliioHHAsS
cucreMa QNX, pa3paboTaHHAsA KaHaJ-
ckort ¢pupmoit QNX Software Systems
Ltd., aBnsieTcss OMHOM U3 HANOO0JIEE MHUPO-
KO MCHOJB3YEMBIX I 3TUX ueneit OC.
O6pem npopax OC QNX B MHUpE COCTa-
BHJI OKOJIO 6% OT OBIIEro phIHKA Oepa-
LMOHHBIX CHUCTEM. MOAy/IbHAS APXUTCK-
Typa OC HAa OCHOBE MHUKPOSIPA W BbICO-
KOIIPOU3BOANUTENBHBIN KOMITAKTHBIN I'pa-
puueckuit uurepdelic Photon nossoss-
IOT MCIIOJIB30BATh KOMIIBIOTEPHI C OIpa-
HHUYCHHBIMHU AIIAPATHBIMU PECYPCAMU.
CkaxxeM, TpyAHO cebe npencrasuth ITK
486DX4-100 ¢ O3V 8 M6ant nog Win-
dows 95, ynpasiasionui 1neypo s mo-
JIOTPpEBA 3arOTOBOK IPOKATHOIO CTaHA.
op ynpasnenunem OC QNX peasbHO pa-
ooraromas CKV B 1oJJ06HOI KOHpUIypa-
UM — He MU, a cobbrTue ae-pakro. Jo-

03aBBTC K 3TOMY BCTPOCHHYIO IOAJCPKKY
CeTH, 06eCreYnBaIomyIo 3pPeKTUBHOE
HUCIIOJIb30BAHUE PECYPCOB KOMIIBIOTEPOB,
OOGBEIMHEHHBIX B JIOKAIbHYIO CETb, MOII-
HbIE CPEJCTBA PA3PAOOTKU NPUJIOKEHMI,
B TOM YUCJIEC U T'PAPUUECCKUX, HAIUYIHEC
CYB/] u ru6KOo€ yIIpaBlICHUE IPEPhIBAHU-
MU U OPHOPHUTETAMU, U JIIOOOH pas3pa-
OOTUMK NPHUJET B y’KAC OT MBIC/IH, YTO A0
CHUX IOP HE UCIIOJb30BAJI BCE ITO.

«Jla», — COTTIACSATCSA MHOTHUE U BO3PA3SAT:
«HO 3TO 60JIEE JOPOTOE pENIEHNUE>. B KOp-
HE HE COIVIACEH C HUMH. B aTOM Cityuae
CJIEAYET PACCMATPUBATL CTOMMOCTD IIPO-
€KTa ABTOMATHU3ALMH B LIEJIOM: IIPOEKTHU-
poBaHue, anmnapatHoe obecneueHue, OC,
IIPOTrPAMMHEBIE CPEACTBA (B T. Y. CIIELIUA-
JIMBUPOBAHHBIC ITAKETHL), CTOUMOCTD TPY-
/12 IPOrpaMMUCTOB. BO MHOrux ciy4asx
UTOI'OBAsl CTOMMOCTb PEIICHUA Ha 6a3€e
OC QNX 6yzeT HE BBIIIE, 4 JAXKE HIKE
(OApPa3yMEBAETCA MCHOJIb30BAHUE TOJIb-
KO JINLIEH3MOHHOI'O ITPOTPAMMHOI'O OO€C-
neyeHus). Kpome aroro, pazse CpaBHUMBI
IO 3HAYMMOCTH 3aTPAThl HA IPUOOGpETE-
HHUE MPOTPAMMHOIO OOECIEYEHUS U
yiepo OT HENPENCKa3yeMOCTH IOBeEJE-
Hus CKYVY, padpaboTaHHOI Ha 6a3e 6omee
pacnpocTpaHeHHON U gemeoit OC? Ho
OCTAaHOBHMCsI Ha 3TOM. VYOEXKACHHE HC-
110s1b30BaTb OC QNX B KauecTBe 6a30BOM
OC nipu pazpabotke CKV He sABAeTcs Le-
JIBIO JAHHOM CTaThbU. Peuyb MOHJET O Be-
1ax, ropasjao 6oJee MOHATHBIX U OJIN3-
KHX JIIOOOMY Pa3pabOTUMKy, — O CIElHUa-
JIMBUPOBAHHBIX MAKETAX I Pa3padOTKU
CKYV.
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«Yero TyT Aymatb?
TpaKkTop HYXeH»

I[IpUMEPHO TAK JAyMAET YETIOBEK, CTOS C
JIOIIATOU y Kpasg OIPOMHOIO IOJIA, KOTO-
poe eMy IIpeJCTONT BCKOMaThb. «<Ho rae ero
B35ITh?>. 11 OIVIABIBACTCS IO CTOPOHAM. A
TaM BBICTPOWIMCH B Psfi HNPETCHACHTBHL
«4TO e IPEAIOYECTh?», — 3a4d€T cede Ye-
JIOBEK CJIEAyIOmMUA BOonpoc. KoHedHO,
MOKHO B34Tb JIOPOT'OM I MOIIIHBIA arPeraT
UHOCTPAHHOI'O IMPOU3BOACTBA, KOTOPBIN
ymeeT Bce (110 KparHer Mepe, TAK CKa3aHO
B MHCTPYKIIUU BCE HA TOM K€ MHOCTPAH-
HOM A3BIKE). YTO CTOUT JOPOTO, TAK 3TO HE
0€e1a, OIMH Pa3 MOXKHO CeO€ IMO3BOJIUTS.
3aTO XAPAKTEPHUCTUKU Y HET'O BEJIMKOJIETI-
HbBIE: Y 3aXBAT IMMPOKUM, U IVTyOHMHA MO/~
xozdmas. Ho Bor 6e1a — OH pa3zBopaydu-
BATbCA CaM HE IIPUCIOCO6IeH. OJUH IPO-
XO[, cieIal U BCTal Hazfo gymars, Kak €ro
Pa3BEpHYTH. JIpyroe e10 — Hall POCCUII-
CKUH MOTOOJIOK. MTHCTPYKIIHS Ha IOHSAT-
HOM S$I3BIKE€ U ITOBEPHYTH €I'O MOXHO BCE-
I71a KyJja yrogHO. OyHKIIMOHAJIBHOCTD YyTh
HIDKE, 3dTO U LIEHA COBEPIIEHHO JIPYTas.

IIpUMEPHO TAK K€ JyMAET PA3PAOOTUHK,
rnepes KOTOPbIM CTOUT 33/1a4d aBTOMATH-
3aUMM IIPOU3BOJACTBA. M oranpiBaerca B
ITOMCKAX MOJPYYHBIX CPEACTB. UTaK, aib-
TepHaTUuBbl QNX OH He BUIUT. UTO XKe MO-
JKET MNPEUIOKUTh PBIHOK IIPOI'PAMMHBIX
cpencTs Ayt npoekruposanus CKY Ha 6a-
3¢ OC QNX? Bei6Op Ha CAMOM JIEJI€ HE TAK
BEJIUK M NPEACTABIEH B OCHOBHOM HM-
MOPTHBIMU MakeTaMu. D10 SCADA-11aKeThI
RealFlex (BJ Software Systems,CIIIA), Sitex
(Jade Software, AHITINA) U IAKETHI BU3ya-
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KOMCTBO C KOHIICIIIIH-
€l ImaKerTa.

Puc. 1. TunoBas ctpyktypa CKY B RTWin

smzanuu — Sammi (Kinesix, CIITA), Tilcon
Real-Time Developer (Tilcon Software, Ka-
Hama) U Process Vision (Comdale Tech-
nologes, Kanana). /Jabsl HE O6bITH OOBUHEH-
HBbIM B IUIATUATE, HpI/IBCI[y JINIIb CCBUIKY HA
y6IuKauio «MHTErpUPOBAHHBIC TAKCTHI
ACY TII B OC QNX» B IepBOM HOMEpE
JKypHasa «COBPEMEHHBIC TEXHOJIOTUU aB-
ToMaTU3auu> 3a 1996 rog. O6¢Cy:xIeHNEe
JIOCTOUHCTB U HEJOCTATKOB TOI'O WJIA UHO-
IO MaKeTa U UX CPABHUTEIbHAS XAPAKTE-
PUCTHKA TAKKE HE YKIAABIBAIOTCS B PAMKU
3TOH cTaThd. I103TOMY paspemuTe npej-
CTAaBUTb Pa3pPa0OTKy POCCUHCKOI (PUPMBI
«SWD Cucremsl PeaslbHOTO Bpemenn» —
naxkeT RTWin.

RTWin npezcrasisieT COO0 MOUTHBIA U
I'MOKUI MHCTPYMEHT JIJIS IIPOEKTUPOBAHUSL
CKY TEXHOJIOIrM4eCKMMH MPOLIECCAMH,
IPEIOCTABISAIONUNA  pa3pabOTYNKy BCE
BO3MOKHOCTH VI CO3JAHUA MOZIYJIbHOU
pacnpeneneHHON M MaclTabupyeMon
CKY, (PyHKIIMOHUDYIOUIEH B PEAIBHOM
Macmrabe BpeMeHU. ITakeT OTHOCHTCS K
KJIACCY CHUCTEM aBTOMATU3UPOBAHHOIO
npoekTuposBanusa CKY — 1o MexayHapos-
HoM wtaccudukarmu Computer Aided Con
trol System Design (CACSD). RTWin paspa-
OOTAaH KaK YHUBEPCAIbHAS CHUCTEM4, KOTO-
past MOXKET HANTH IPUMCHCHUE B Pa3/Iny-
HBIX OTPACJIAX IPOMBIIUICHHOCTH. Kak MH-
TETPUPOBAHHBIN AKET, OOECIICUMBAIOITNI
ITOJIHBIHM IIMKJI Pa3padOTKU U (PyHKITHOHU-
posanus CKY, RTWin cocrout n3
@ Cpe/ibl Pa3pabOTKH, BKIIOYAIOUIEN pe-

JIAKTOPBl PECYPCOB JUISI IPOEKTUPOBA-

Hust CKY,

Mrea (Y. Bempausaesan
cHcuENg N §aTe maam

MicroPC wan Advantech

3pM B KOpeHb
Konnemnusga RTWin
OCHOBAHA4 Ha MOJYJIb-
HOM U OTKPBITOH
CTPYKTYpPE  CUCTEMBI
KOHTPOJISI W yHIpasJe-
HU. B o61mem ciaygae B
COCTaBE CHUCTEMBI KOH-

TLaamea TAD

@ Cpebl UCIIOMHEHMA, BKIIOYAIOMIEH af-
MHHHCTPATOPBI COOTBETCTBYIOLIUX pPeE-
CYpPCOB M OOECIEUYUBAIONTNX (PYHKIIMO-
Huposanue CKY.

RTWin B IIOJIHOIM M€EPE MCIOJIb3YET BCE
npeumymecTsa QNX — 3h@HEKTUBHON U
HazexHou cereport OC. B kauecTse cpezibl
BU3YAJIN3ALIUA UCIIOIb3yeTCs rpadudec-
Kuit uarepderic Photon microGUI Cneny-
€T OTMETUTD, UYTO RTWin — eTMHCTBEHHBI
MAaKET JaHHOIO Ki1acca st QNX, pazpabo-
TaHHBIN B Poccum.

[TogBIEHHUE HOBOIO HIPOTrPAMMHOIO
MPOAYKTA OOYCIIOBJICHO, IPEKAE BCETO, [E-
(PUIIMTOM HA PBIHKE MAKETOB IOJJOOHOTO
KJIACCA U UX OTHOCHUTEJIBHOH JJOPOTOBU3-
HOM. HEO6XOAUMO OTMETUTH TAKXKE, UYTO
RTWin JUHAMUYHO PA3BUBACTCA U 32 OT-
HOCHUTEIBHO KOPOTKHUE CPOKH CBOECTO Cy-
LIECTBOBAHMST YXKE YCIIEJ CEOSI MOTOXKHU-
TEJILHO 3aPEKOMEHJIOBATL B PAJE IIPUME-
Henun. Mcnons3oBanue RTWin asisercsa
rapaHTUEN TOTO, YTO pa3padboTaHHyio CKY
HE IPUJETCA MOJUMDUILIUPOBATD B CBA3U CO
CMEHOI BEPCHUM I'PAPUUECKOIO HHTEP-
derica. Y, KOHEYHO, HENIb3s1 HE OOPATHUTH
BHHMA4HHE H4 TO, YTO IAKET UMEET J00-
POTHO CAEIAHHYIO JJOKYMEHTALIUIO Ha PyC-
CKOM SI3BIKE.

BpUIO 6B HEPA3YMHO OI'PAHUYUTBCSI
TOJBKO KOHCTATALIMCH OCHOBHBIX BO3-
MOKHOCTEH M TEXHUYECKUX XAPAKTEPUC-
THK. [T03TOMY T€, Yy KOTO HET BDEMEHHU IS
TOI'O, YTOOBI IIPOYUTATH CTATBIO ITOJHO-
CTBIO, MOT'YT IIPOITyCTUTD CJIEAYIONINH Pa3-
Jen. Ho mpy 3TOM OHH PHUCKYIOT, IIOTOMY
4TO BCE K€ KIIOYOM /I MOHHUMAaHUA
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TPOJA W yHPABIEHUA
TEXHOJIOI'MYECKHUM IPOILIECCOM MOXKHO
BBIIC/IUTD (DYHKIIMOHAJIBHO 3aKOHYCHHBIC
YaCTHU — MOJY/IN. DTH MOJY/IN B3AUMOJEMN-
CTBYIOT MEXIy COOOH ImyreM OOMeHa AaH-
HbIMU. TaknuM 06pa3oM, MOXKHO IIPEICTA-
BUTh CKY KaK COBOKYITHOCTb MOJyJIEH,
HMMCIOIIHNX BXO/JIbI ¥ BBIXO/bI M CBA3aHHBIX
MeXIy COO0U MH(MOPMALUOHHBIMU IIOTO-
kamu (puc. 1). RTWin uCXoguT UIMEHHO U3
TAKOM Mopenu npeacrasaenus CKY u qaer
Pa3paboTUYUKy BO3MOXKHOCTb IIPOEKTUPO-
BATb, ONIEPUPYS ITIOHATHUAMU MOJYJIEH CUC-
TEMBI U TIOTOKOB JIaHHBIX. [TOTOK JJAaHHBIX
NPEACTABIAET COOOM IOCIEOBATENDb-
HOCTb COOOIICHUM OIPEACICHHON JJIMHBI
U CTPYKTYPBL MOJIy/IHU B 3aBUCHMOCTU OT
CBOEro (PYHKIIMOHAJBHOIO HA3HAYEHHA
MOT'YT OBITb OTHECEHDBI K OJHOMY M3 CJIE[LY-
IOIUX TUIIOB.

OOBEKT peau3yeT 32/IaHHBIN HA CTa-
AU Pa3paGOTKU AITOPUTM. DTO Haubosee
YHHUBEPCAIbHBIN TUII MOJYJISL, OH IIO3BOJIA-
€T PEMMTDb IMUPOKUH CIEKTP 33Ja4, CPEANU
KOTOPBIX MATEMATHYECKME MOJENU IIPO-
L1ECCOB, paboTa C yCTPOWCTBAMH BBO-
J1a/BbIBOJIA U (pariylaMM, MOAI'OTOBKA JIaH-
HBIX JIs1 OTOOPAXKEHUSL, OPTAHU3ALIUsA CBsl-
34U C APYTUMH NPOrpaMMaMU U T. 1. Kax-
JbIF OOBEKT PEATM30BAH KAK CAMOCTOSI-
TeJIbHAA 3arPy’KAeMasd U UCTIOIHAEMAs 3a-
Jada B cpesie MHorosajgadHor OC QNX.
JIst KQKI0ro OObEKTA TEHEPUPYETCS TIOJI-
HBIM MCXOAHBIM TEKCT HA A3BIKE IIPOrPaM-
muposanusa Cu B crangapre ANSI C.

ITaHeas yIpaBJIeHHA PEATU3YET I'Pa-
puyeckut UHTEPPENC C ONEPATOPOM
CKY. BHENIHUH BU/ MTAHENIMU YIPABICHU
CO3714€TCA C UCIIOJIb30BAHUEM HA00PA rpa-
uyecKux NpUMUTUBOB. Kaxkablii rpacpu-
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YECKUI NIPUMHUTUB UMEET ONPEACICHHbIN
HA60p PecypcoB (HapuMep LBET, KOOP-
JIMHATBI, Pa3MePbl, (POPMy Kypcopa, TEKC-
TOBYIO CTPOKY U T. [.). JTo60€ U3MeHEHUE
COCTOSIHHSL TEXHOJIOTMYECKOI'O MPOLIECCa
MOXKET OBITb OTOOPAKEHO MNOCPEACTBOM
U3MEHEHMA TEX WM UHBIX Pecypcos. ITo-
CTYINAIOIIMUE HA BXOJ| MAHEIN YIPABICHUA
JIAHHBIE MOKHO MPEJCTABUTH B BU/IE TEKC-
TOBBIX CTPOK, IPA(UKOB U Juarpamm. Kpo-
M€ TOT'O, MOIYT OTKPBIBATbCS [JOIOIHU-
TEJIbHBIE OKHA, MEHATBCA LIBET, PA3MEPHI U
KOOPJAUHATHI IT'PABUIECKUX TPUMHUTHBOB,
YTO MO3BOJIAET NOMYIUTh 3PPEKT aHNMA-
nud. Ha maHenmm MOryT 6bITh Pa3MEIICHBI
PAa3/IYHbIC OPTaHbI YIIPABICHUS: KHOIIKY,
CIABWDKKHU (C/IAUJIEPHI), IMHENKHU IIPOKPYT-
KM U T. I1. I K&2KIOTrO OpraHa ypasIcHUs
MOKET OBbITb 33/1aH B BUJIE YMCIOBOI'O 3HA-
YEHMsA YPOBEHD JJOCTYIIA OIIEPATOPA.
0O06BexT — PhAB npuioxkeHue Ipe-
HA3HAYEH JIJI1 MHTErpauuu B cocras CKY
MPOU3BOJIBHOI'O IIpUIOKEHUA Photon, co-
3[aHHOTO C TOMOIIBIO IOCTPOUTEIA IPU-
JoxeHurt Photon Application Builder.

II1¥03 NpefoCTaBIAET BO3MOXKHOCTD
MEPEABATD JJAHHBIE MEXKIY OJJHOBPEMEH-
HO padoraomumu CKV.

KaxzipIft O6BEKT U MaHEb YIIPABICHUS
MOJKET UMETb HECKOJIBKO KOIIMI B PaMKax
opHor CKY. Ha BXOJjaX M BBIXO/aX MOJIY-
JIE MOTYT PACHOJAraThCs TOYKH JOMOJI-
HUTEJIBHOU OOPaObOTKU JAHHBIX, KOTOPbIE
IO3BOJIIIOT OJJHOBPEMCHHO C IEepeiadcii
JIAHHBIX BBIIIOJIHATb C HUMH TaKUE OIlepa-
UM, KAK COXPAHEHUE B ONIEPATUBHOI B/,
NPOBEPKA YCIOBHUM BO3HUMKHOBEHUSA TpE-
BOT, IPOCMOTP B BU/IE TAOIHI] U TPA(PHUKOB.

OmneparusHas B/l obecnieunBaer coxpa-
HEHUE JAHHBIX B COOTBETCTBUU
C OIHUM U3 IIPABUIL: COXPAHATb
JIaHHbBIE KAKIBINA Pa3, yepes OIl-
pENENeHHOE KOJIMYECTBO Pa3
WIN TOJIBKO B CJIy9a€ UX U3MEHE-
HUSL.

RTWin mnpenocTaBisieT BO3-
MOXHOCTb OIE€PATHBHO BbIAB-
JIATb COCTOSIHUA KOHTPOJIHpPYeE-
MOT'O IPOLECCa, KOTOPhIE Tpe-
OYIOT HEMEIJIEHHOTO OIIOBEIIe-
HUS U PEAKLIUHU CO CTOPOHBI
oneparopa wiu CKY. Kommyecr-
BO OJHOBPEMEHHO IIpOBEpsic-
MBIX YCJIOBUH JIJI1 OAHOU TOYKH
TPEBOI'M HE oOrpaHuyeHo. Ilpu
3TOM I KAKIOIO YCIOBHSA MO-
SKET OBITh 32/JaHA UH/IUBUIYa/Ib-
Hasg o6padoTka. RTWin dukcu-

HHHU TPEBOI'U, OTCYTCTBUE IIOATBEPKACHUA
B TEYEHME 33JAHHOI'O BPEMEHHU U ITPOIIJIO
33/1aHHOE BPEMsI C MOMEHTA BO3HUKHOBE-
HUA TpeBOoru. ONEPaTUBHBIC [JAHHBIC B
RTWin MOTyT ObITb IIPEICTABICHBI C MO-
MOIIBIO CHELUATbHON YTUJIUTBI B BUIE
Ta6/I11L ¥ I'PADHUKOB.

Cosnasaemble B RTWin CKY 6a3upyror-
Cs Ha IIPUHIUIIE «aBTOPU30BAHHOI'O» BME-
IIaTENbCTBA. DTOT NPHUHIMII MO/pa3yMe-
BAE€T NPUHAJICKHOCTb JIIOOOTO BMEIa-
TEJIbCTBA B pa60Ty CKY KOHKpPETHOMY 4e-
noseky. Kpome toro, RTWin mossonser
OPraHM30BATb PA3rPAHUYEHUE MPAB JO-
CTyIIa PAa3/JAYHBIX OIEPATOPOB (IOJIb30-
Baresie) K MH(MOPMALIUH, IIPEJOCTABIIAE-
mori CKY, U 3/1eMeHTaM yIIPABJICHUS.

TaxkuM 06pa30M, MOY/IbHAA APXUTEKTY-
pa cozgaBaeMbix B RTWin CKY o6ycnasim-
BA€T TAKHE BAKHBIE NPAKTUYECKHE CBOM-
CTBQ, KAK:

@ MHOI'O33/Ja4HOCTb U paCHpesiesIeH-
HOCTb — MOy CKY MOTyT 6BITh pa3-
MELIEHBl Ha PA3JIMYHBIX KOMIIBIOTE-
pax — y3JIax JIOKAJIbHOU CETH, YTO JAET
BO3MOKHOCTb MX IapPaJUIEJIbHOIO BbI-
MOJIHEHUSA U ITO3BOJIAET ONTUMAIbHBIM
06pa30M MUCIIOIb30BATL AIIAPATHBIE
PECYPChI BEIYUCIUTEIBHON CUCTEMBI

@ MHOI'OIIOJIb30BATEIbCKUN  PEXUM
NP PaCpeNe/IEHUH ITAHENIEH YIIPABIe-
Huys CKY 110 pa3jiMnuHbIM y3/1aM CETH T1O-
ABJIAETCA BO3MOXKHOCTDH OJJHOBPEMEH-
HOHM PabOThl HECKOJIBbKUX OINEPATOPOB
(IONMB30BATEIICH);

@ MACIITA0UPYEMOCTD —

C IIOMOMBIO

RTWin MoxxHO cosmaBath CKY mob6orit
CJIOKHOCTH: OT IPOCTEHINHNX, CO/IePKa-
LUX OJHY ITAHEJIb YIIPABICHUSI U OJUH-

OWECt  BEL BCK  FTOgREm  Options

/1B OOBEKTA U PAOOTAIONINX HA OJTHOM
KOMIIBIOTEPE, 10 CJIOKHBIX MHOT'OIIO/b-
30BATE/IbCKUX CHUCTEM, COCTOSIIUX U3
JIECATKOB MOJAYJEH, paboTaA0MUX B JIO-
KaJIbHOU CETY;

® xoHpurypupyemocts — RTWin pgaer
BO3MOXKHOCTD JIETKO H3MEHATb COCTAB
3aITyCKAEMBIX MOAYJIEH U UX pacrpeje-
JICHHE IO y3/1aM JIOKAJIbHOY CETH;

@ HAPAIUBAEMOCTb — HCHOAB3Yysd RTWin,
MOKHO CO37aTh AOCTATOYHO CJIOKHYIO
CKY MeTOZOM MO3TAIHOI'O HapalUBa-
HHS BBINOJHAEMBIX (DYHKUMIL MOKHO
HA4aTb C IIPOCTOTO, CO3/ATh «CKEJIET> CU-
CTEMBI, 4 32TEM IIOCTEIICHHO J00ABIIATh
HOBBIE MO/TY/IN. TaKko¥ CrIoco6 OYeHb -
(PEKTUBEH, TaK KaK IIDH 3TOM Ha KOKIOM
Iare €CTb BO3MOKHOCTD 3AITyCTUTD CUC-
TEMY Y IPOM3BECTH OTIA/KY.

IToHATHE OTKPBITOM APXUTEKTYPHI 1O/~
pasyMeBaer:

@ IOCTYIIHOCTb PACHIUPEHUS (DYHKIIHO-
HAaJIbHBIX BO3MOXXHOCTEN CUCTEMBI Pa3-
PabOTYMKOM — OYEBHUJHO, YTO HEBO3-
MOXXHO 34paHee IPEeNyCMOTPETb B
CACSD-nakere Bce (PyHKIIMOHAIBHBIE
BO3MOKHOCTH T10 OPI'aHU3AITUU UHTEP-
detica c onepaTopoM U 06pabOTKE JJaH-
HBIX, KOTOPBIC MOI'YT KOI/1a-TH60 IIOHA-
JI0OUTBCS Ppa3paboTduky. OCOHBEHHO
3TO AKTYAJIHO /Il YHUBEPCAJIBHOM CH-
CTEMBI, PACCYUTAHHON HA HIMPOKYIO
obsacTtp NpuUMEHeHHs. IloaToMy B
RTWin npeayCMOTPEHBl MEXaHHU3MBI
pacmupeHus pa3paboTYUKOM (PyHK-
IUOHAJIbHBIX BO3MOYKHOCTEM IO Opra-
HU3aUMH HHTEP@ENCa ¢ ONepaTOPOM
(06beKT-PhAB npwioxeHue) u no o6-
PabOTKeE JaHHBIX;

® BO3MOXHOCTbD

obmeHa

dopmanuent ¢

JPYTUMH  CHUC-

HH-

41| (e

i

L] [5ee

|Mu-.umuu = L]

| Bootmatts | Pemt |

Seinct secti:
4 |&r RTwin CACsD 2o

pyeT U 06pabaTbIBACT CICAYIO-

| E FYsCaa 40 THD NOM3SaaTa
|
th Mnana 2 : Exnenusn B

muye COCTOAHUA TPECBOTU: YCIO-

BHMC BO3HUMKHOBCHHA TPCBOI'U
CTAJI0O UCTUHHBIM, YCJIOBHUC BO3-
HUKHOBCHHA TPEBOI'U CTAJIO
JIOKHBIM, IIOJTy4CHO IIOATBCPXK-
JCHME CUT'Ha/Ia O BO3HHUKHOBC-

Puc. 2. ®parmeHT cpeabl pa3paboTku
RTWin: pegaktop cxeMm, peaakrop
06bEKTOB U KOHTEKCTHAA NOMOLYb

Fyoe0acTED paipasaT e
| EFTnzea 3 : Mopee sy
? Fnaga 4 : Prgaxtop o

| 3anycr praartopa ox

Provisss | Where? |

HMnaRa 1 : iHEEOMETRDY |

| | Orno peaakTops cxes

&

Mo aynbHan ciema

G Ml WE GRS PRGNS DETCR 0 LIEHT R
CEHA PRLAKTE0A ECnH pasmep cxltdel NpERLWABT
30k OTOSEXEHHE T 1A COBAMR BHAHKMIA S&cT
WEND e FyH0T CA NEHERKM, (8GN DNOMEH e CNISEE

WO Mo HER CXBRA BENHHBET B CBSS B MLDyNA |
OSLAKTH W MBHENH YIPBENEHNA — CEAIM MEMTY HW
TAKKE ToeM BIL TONKM IRICMETEE L 8HHE W TOHE
He 0T o8 pAA TGN HE MO NaHIA CHEME TCABKD )
YIRMRNEHNE, BOTOPOE QNHAGAMb N4 G NG DE)
LTI NAKENE YIRAENEHH S

_Ki.l_\.l.u.'l HELyTE I'IpE.ﬂtTﬂHEH Y= I"qﬂm:r:ff i
= —d
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NPOrPAMMHOE OBECMEYEHUE

TEMaMU — CO37[aH-
Hast B RTWin CKY
UMEET BO3MOX-
HOCTh OOMEHA WH-
dopmanmeit Kak c
apyrumu CKY (uc-
MONb3ysA  IIIIO3BI),
TaK U C JIIOOBIMH
BHEITHUMH 10 OT-
HOIIeHUIO K RTWin
CUCTEMaMHU  WIH
POTrPAMMAMHU.

OTrAa0 A
Pazpaborka CKV
BCACTCA B PCXKXUMC
BHU3YAJIBHOT'O IIPOEK-
THpOBaHMA. B cpene

gect  Edit Btk Program

5 Bl A
WE B

S

se

Lieshugy

Tinwer

i [speed

=

pa3paboTKu CKY
IIPE/ICTABISICTCS B BH/JIC
MO/IY/IBHOI CXEMBI, BKJIIO-
YaIOIEH MOJY/IN U CBA3U
MEIKY HUMH, 4 TAKXKE TOY-
KA JOTIOJTHUTEIBHOMN 06-
PabOTKU JAHHBIX (PUC. 2).
[IpOEKTUPOBIIUK CO3JACT
CKY nyreM moaTamnHoOro
HapamusaHug. Ha nep-
BOM 3Tall€ OLPEACIIAIOTCSA
CTPYKTYPBl JaHHBIX U
OOBEKTDL. AJITOPUTMBI Pa-
60ThbI OO'BEKTOB 32/JAI0TCS
B BHJE COBOKYIHOCTU
6nok-pyHkIui. Bubnmo-
TEKU OJIOK-(PYHKIIUI
RTWin copepxat 6osee
JBALIATH HAauOOJEee pac-
IIPOCTPAHEHHBIX  AJIIO-
PpHATMOB OOPabOTKH U MO-
JCJIUPOBAHUSA  JIAHHBIX,
provaromux ITH/I-pery-
JIMPOBAHUE U TI'€HEPATOP
CUTHAIOB. IIpOEKTHPOB-
UK MOJXET CO3/1aBATh
CBOU COOCTBEHHBIE GJIOK-
PYHKIIMM 1 6GUOINOTEKH,
4 TAKKE BKIIOYATb B OOb-
€KT IMOJIb30BATEIbCKHE
NPpOLEAYPBl Ha A3BIKE
nporpamMmmuposanus CH.
TakuM 00Opa3oM, MOXKET
OBITb CO3/JaH PACIINPEH-
HBII HA00Op OGJI0K-(PYHK-
OUi U OHOJIHOTEK, 4TO
IIO3BOJIAET A4ANTUPOBATD
RTWin g pemeHus omn-
PEAEIEHHOTO KJIacca 3a-
J1a4 B KaKOU-IN60 CIIELU-
AJIBHOM OOJIACTH, A TAKKE
CYLIECTBEHHO YCKOPHUTDb U
OGJIErYUTh NPOLIECC ONH-
CaHMsl AITOPUTMOB pabo-
TBI OO'BEKTOB.
Ceyomun aramn mnpe-
JyCMATPUBAET CO3LAHUE

ObjeclEdN: Genarating coss Tor obct e
Tirer_0_B0E): ‘Waming 3: Mo links fr outpul fimer_period

infi_supen1Ak Waming 15: No outpis for block

write_supen18): Warming 15 Mo outpuls for Dlock

Out_asddress{20) Wamring B: Mo links for input code

Tirer_0_B0E): ‘Waming 10: Data can be los, oulpud Timer -= mpul o’ Dlock wile_super’
Generation complate, S wamngs.

El

_ v |

Puc. 3. ®parmeHT cpeabl pa3pabotkn RTWin: peaakTop 06bekToB,
coo6LyeHns Npu reHepaLun MCXOAHbIX TEKCTOB, CUCTEMHaAA 6ubnuoTeka
6n0K-hyHKUMIA

WHCTPYMEHTAJIbHbIE CUCTEMbI

naHeneyd ynpasaeHusa. 'padudeckuit
penaxkrop RTWin no3BossieT B KOPOT-
KH€ CPOKU HAPUCOBATh BHEIIHUI BUJL
IaHesIeH YIIPaBICHUS 34 CIET UCIOJIb-
30BaHUA OUOIHMOTEK IpadUUYECKUX
3JIEMEHTOB. Pa3pabOTYHUK MOXET BBI-
OpaThb TPEOYEMBIN rpadUUECKUt d1€e-
MEHT M3 IMPOKOTO PAid KHOIIOK pa3-

JIMYHOTO Ha3Haue-
HUSA, UHJIUKATOPOB
U AUATPAMM, 4 TAKKE
rpauKoB, CIUCKOB
u T. 1. (puc. 3). bu6-
JIMOTEKU rpaduyec-
KHX 3JIEMEHTOB, TaK
JK€ KaK U bubnuore-
KU O6JIOK-(YHKLUH,
pacmupseMsl.  ITo-
CJIe CO34aHMA BHEMI-
HETO BUJA 3a/A€TCS
(YHKIIMOHATBHOCTD
MaHeJId  yIpasie-

HUS, T. €. JAHHBIE, OCTYHIAIOIINE
Ha BXOJbl IAHEIHU YIPABJICHUA,
CBA3BIBAIOTCA C PECYpCaMHU rpadu-
4EeCKUX 371eMeHTOB. Ha aTOM aTane
MPEyCMaTPUBAETCSA
IIOJAYMHEHHBIX OKOH U OKOH Jua-
JIOTa JJIs OPTaHU3ALUMU KACKAJHO-
ro uHrepderca. Takum 06pa3oM,
JIa)KE CO3JaHHME CJIOKHOI'O HMHTEP-
derica ¢ oneparopoMm He TpebyeT
OT pa3pabGOTYMKAa HAMHCAHUSI HU
OJIHO¥M CTPOYKM Koza. ITpu cospaa-
HUM TAHEJICH YyIPABICHUSI MOXHO

OInrCaHue

Bl EAL Optes Wedew Help RTWin |
L

3 (3 [3 T |0 1 | B3 | R 000 B B & S8 o 6 e

npeaycMmoT-
peTh pas-
I'paHUYEHUE
Pywan Vepaneess 2
meitac 1 21 Tpas AOCTy

Basi Wigats | Grophic Wisgets || Combiauod Wisgrks | RaaTied Widgak |
G | | o e e | = [ O e Il | ) 5
W PR e W e R | TR

PI_Z_STANG

a omneparo-
poB K aie-

CTanien E0spHm BE-D RN 23070 - B0 00 AHGHE BEIH

PI_BALLOOK_RIGHT
FI_LABEL_=ELEcT_mH

Trasspareni

MEHTAaM VII-
pasineHnA.
Ilanee wu3
OOATOTOB-
J1 € HHB X

OOBEKTOB U
MaHesnen yIi-
paBlIEeHUA
HEIOCPE/CT-

BCHHO CO-

Teeecs
PN

uh;1£ -

Puc. 4. ®parmeHT cpeab! paspaborku RTWin: pegakrop naHenei ynpaeseHus B
npouecce co3aaHua paboyero mecra oneparopa CKY
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3[A€TCA MO-
aynpHas cxema CKY wu
OIMCBIBAIOTCS CBA3U MEXK-
Iy MOZYJIAMH, OOO3HAYAIO-
mue MHEAOPMAIIMOHHBIE
MMOTOKH  OINPEAEIEHHON
cTpykTypsl (puc. 4). Ilpu
HEOOXOJUMOCTH Ha MO-
JYJIBHOW CXEME TOYKAMHU
IIOMEYAIOTCA MECTa JI0-
TNOJTHUTENIBHONH 06paboT-
KA JAHHBIX U 33JA€TCSI
KOHMUIypALMUA JIJIA KaXK-
J0ro BUAa OOpabOTKH,




NPOrPAMMHOE OBECMEYEHUE

WHCTPYMEHTANIbHbIE CUCTEMbI

OyIb TO COXpPAaHEHMUE B ONEPATUBHON BJl
WIA NPOBEPKA YCJIOBUM BO3HMKHOBEHHUSA
TpEBOT (PHUC. 5).

Ha nociegnem srane cpefa pa3padbor-
ku RTWin renepupyet CKY B BUzie HCXO[-

TMO3BOJISIET CO3/1aBATh COOCTBEHHBIE OUO-
aunoteku. WHTEpdenc ¢ onepatropom
HPENYCMATPUBAET UCIIOJIBb30BAHUE KaK
PYCCKOI'O, TaK M JIIOOOT'O JPYroro A3blIKa.
RTWin He HAaKIAAbIBACT HUKAKUX IIPAK-

TUYECKH OIIYTHMBIX
RTWin | OTpaHUYCHHUN (7O
32768) Ha KOIHYC-

Ohject = Channel £ Field - Table Tahles [ Alanms

Hinng 51§ 52

CcTyna K 3j7€eMeHTaM ynpasjaeHud. Cpezna
paspaborku renepupyetr CKY kak Habop
HCITIOJIHACEMBIX MOJ:[YJ'[CI;I 1 UCXOJHBIX TCK-
CTOB IPOr'paMM Ha s3bIKE CH.

Koudwurypamest

Kondurypanusa npeaycMaTpuBAET JIIO-
60€e pacrpezeneHue MOAYIEH MO y3J1aM
QNX-ceTu HENOCPEACTBEHHO IEPE]] 3a-
nyckom CKY. C momo-

Simiilater 1N ; Chokes 1 TABLE
WERD_Ren(D) : TAELET 2 ALARIS b0 KOH(MUIYPUPOBaA-
Simulator 4 ; Speed 1 TABLE EEANLRY R HUSI TAHEIIN YIIPABICHUS
- L Message String A Aection
m:tﬂ] .T*EIL:ZD ; :‘;:‘: Write To Channel | ;m.:rm o 32000 Eep MOHO npony@mpo—
epat. B Bianp =y BATh HA HECKOJIBKUX Y3-
Print Mes1age il 1] 1axX ceTH O/IHOBPEMEH-
- Wi T Channes’
Fun Othigr Task
Pt Adessage HO.
S e s aver st || Tpemorm

RTWin nno3BonseT orie-

PAaTUBHO BBLIABJIATL ABA-
pHWITHBIE U IIPEIaBAPUII-

HbI€ CUTyalluu (TPEBO-
| I') 34 CYeT HEOIPAHU-

HE OIPaHMYEHO. B co-
crase CKY npeprona-
raeTcsl HAJTU4YHUE JIIO-
60ro 4nciaa padouux
MECT ONEPATOPOB (IIOJb30BATENEN) U
BO3MOKHOCTb Pa3TPAHUYCHUS [IPAB JO-

Puc. 5. dparmeHT cpeabl paspabotku RTWin: pegaktop Tpesor u
onucaHue paspaboTku TpeBoru

HBIX TEKCTOB IIPOIPAMM U I'OTOBBIX K 3a- ‘
yCcKy Mopynen (puc. 5). M3HavajibHO

Hamliar Name:  ALTO_HANDLER | Mew | Copy [ Delele -
oo | CONFRM_GAOLF] & e o ]
- Acoess teved 1| 01| o condirm |I|.- s
Aritry dovel [0 | 0| | w2
Condition TRUE il hnowr 0 Accepts | Acbims 2 Acions Aty | Cancel
W Achions 1 action | 5 Acfions O Achons | :ﬂxwm
x| ~
.mME _ij_mm CTBO MOJYJIEH U BXO-
il Achionxr 0 Actions :l'#._l [ Actios 1 fction | JIOB U BBIXOJJOB MOJY-
1 iy OFF S W Al OFF JA B PAaMKax OJHOM
| Fogo e | ||| CKY. Kommuectso TO-
4YeK JOMNOJHUTEIbHOU
L] fowty | Sml_| 06pabOTKU  JAHHBIX

YEHHOT'O  KOJIMYECTBA
YPOBHEH KOHTPOJIA JIIO60TO U3 MAPAMET-
POB TEXHOJOTUYECKOT'O MPOIECCa, a TaK-
JKE€ TIPENYCMATPUBAET ABTOMATUYECKYIO
06pabOTKy TPEBOT, BKIIOYAIONIYIO OIIOBE-
LEHHE OIEepPaTOpd, KOHTPOJIb BOCIPUS-
THSL OIEPATOPOM CUT'HAIA OIOBEIICHUS,
BbIIA4y 33JaHHOI'O YIPAaBJAIOIIETO BO3-
JIEUCTBUSL.

OneparuBHaa B/l

RTWin o6majaeT BBICOKOIIPOU3BOJU-
TEJIbHOM OnepaTuBHON B/, MO3BOIAIONEN
COXPAHATDh JAHHBIE C YACTOTOM OKOJIO

KOH(UTYparus IpeaycMat-
PHBAET 3aIyCK BCEX MOAY-
JIEV HAa IOKAJIbHOM KOMIIBbIO-

ETwin
Heaker

Fl

TEPE. A JUIs1 TOIO YTOOBI 3a- K O B IIT
JIaTh PACIPEZEIEHUE MOJY-
sert CKY 1o ysnam JIOKajib-
HOMU CETH, UCHOJb3YIOTCS
JOTIOJIHUTENbHBIE KOH(pU-
I'YPaIMOHHBIE (PAFIBI 3aITy-

CKa.
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Bo3MoHOCTH!
Pa3paGoTka
RTWin nossosser
B KOPOTKHE CPOKH
cos3naBatb CKVY mio-
OO CJIOXKHOCTH B pe-
KM€ BHU3YaJbHOI'O
MPOCKTUPOBAHUS
(puc.6). Ilpu 3TOM
pPa3paboOTKy MOKHO
BECTU OJIHOBPEMEH-
HO Ha HECKOJbKHUX
pabounx mecrax. RTWin
MIPEAOCTABIIET Pa3padoT-
YUKy OMOINOTEKU AJITOPUT-
MOB O6pPabOTKH U MOJIEIH-
pOBaHI/IH AJAAaHHBIX M JJI€-
MEHTOB I'Pa(PUYECKOrO HH-
Tepderica U1 BMECTE C TEM
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Puc. 6. MNpumep pabouero mecta oneparopa CKY. PucyHok no6e3Ho npegocraBneH otgenom ACY Mongaeckoro
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NPOrPAMMHOE OBECMEYEHUE

1000 3ammceil B CEKyHy Ha JIOKAJIbHOM
xoMmmbioTepe 486DX4-100. IIpexycmorpe-
HO COXpaHCHI/IC AaHHBIX, HpOXO,E[HLL[I/IX 10
KaHaJIaM, TPEBOI' U CUCTEMHBIX COOBITHI,
JOEHUCTBUI I1OAb30BaTENsI. CrieliuaabHBINA
KOHBEPTOP MO3BOJIAET 3KCIOPTHPOBATH
darinel oneparusHOr Bl RTWin B ¢popmart
Sybase Anywhere.

JdpaiiBepsl

RTWin umeeT apaBsepsl g Hanbosee
PacIpOCTPAaHEHHBIX THUIIOB OOOPYLOBa-
HHS PA3IMYHBIX IPOU3BOAUTENEH (Advan-
tech, Octagon Systems). DTOT CIHICOK IO-
CTOAHHO nononHsAerca. Kpome Ttoro, cy-
LIECTBYET MPAKTHKA Pa3pabOTKU JpariBe-
POB IOJI, 3aKa3.

IMoas3osarenu CKY

H pa3rpaHHYCHHE IIPAB JOCTyIa

K YIIPABJICHHIO

RTWin mo3BoseT 3a71aBATh JIIOOOE KO-
JIMYECTBO Ttonb3oBaresiet CKY, obmamaio-
IUX COOTBETCTBYIOIIMMU IAPOJIEM U
YPOBHEM 0OCTyMA. IOCTy K MH(OPpMALUN
U 3JIEMEHTAM YIIPABJIECHUA OCYHIECTBIIAET-
€A C y4€TOM MHJVBU/TYyaJIbHOI'O YPOBHSA JO-

CTyIIa IOJIb30BATENA. B Iepro sKCIIyaTa-
uu CKY RTWin B COOTBETCTBUM C IIPUH-
LIUIIOM <«aBTOPU30BAHHOI'O> BMEIIATEIIb-
CTBa CaHKLUMOHHUPYET JOCTYI TOT'O HJIHU
MHOI'O MOJIb30BATENA K HMH(MOPMALUU U
3JIEMEHTAM YIPABIEHUA, (PUKCUPYS MO-
MEHTBI PETUCTPAINM TTONb30BaTens (login
u logout), a TaKe IPU HEOOXOUMOCTH U
BCE €ro JEUCTBUSL.

IIpOCMOTP TEKYIIHX JAHHBIX

B nepuoz pa6oTsr CKY ¢ TOMOMIBIO CIIe-
LIUATIbHOH YTWINTBEI MOKHO IIPOCMOTPETD
JAHHBIE, IPOXOJAIIME IO KAHAJIAM, B BUJE
TA6/IMIL ¥ TPAPUKOB. DTO CPEACTBO 3HAUU-
TEJIBHO YIIPOLIAET OTJIAZKY CUCTEMBL

IIpocTOoTa OCBOCHHUA

Hanuuue JOKYMEHTAIIUM HA PYCCKOM
A3bIKE OOECIIEUUBAET IIPOCTOTY B OCBOE-
HHUU NaKeTa. B TOKyMEHTAUMU MOLPOOHO
PaccMOTPEHBI IIPUMEPDI CO3/IAHUA NIPH-
JIOKEHUH. BHUMATE/IbHOE U3YyYCHUE TIPU-
MEPOB IO3BOJUT B KPAaTUYAHIINE CPOKU
IPUCTYIIUTb K Pa3paboTKe COOCTBCHHOM
CKY B RTWin. Kpome Toro, mocTossHHO pa-
60TaeT NEKTPOHHAA JIMHUA, IO KOTOPOX
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WHCTPYMEHTANIbHbIE CUCTEMbI

MO>KHO 32/12Th JTIOOOH BOIIPOC, CBSA3AHHBIN
¢ RTWin.

A CyAbM KTO?

RTWin Ha CErOAHAIIHUN MOMEHT HUMEET
OOJIblIE JECATKA IPUMEHECHUNU B PA3/Iny-
HBIX OTPACJIAX IIPOMBIIUIEHHOCTH. Cpenu
HauboJjI€e KPYNHBIX NPEANIPUATHH, HUC-
TNOJB3YIOMUX TIAKET, — MOJIJABCKUN Me-
TAUIyPTUYECKUN 3aBOJ B I. PeIGHUIIA, IIe
RTWin ycTaHOB/IEH U pabOTaeT Ha MOJIy-
TOpa [AECATKAX y3J0B B pamkax CKVY
«KoBni-neup», «MammHa HETPEPBIBHOI'O
JINThs 3aTOTOBOK» 1 «Ileub Ju1d Harpesa 3a-
rotoBok» (puc. 6). B <ACY Hedrelas» B
1. CypryT Ha 6a3e RTWin pazpa6orana CKY
YAAJCHHBIMU TEPMUHIAMU HEQPTAHOIO
IPOMBIC/IA. @




