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1. BBEAEHME

B npouecce 3kcnayaTanuy TeAeMeXaHUYECKUX YCTPOUCTB UX
TEXHUYECKUE XAPaKTEepPHMCTHKU M3MEHSIOTCS, NDPUOAMIKASACL K
IIPEAEABHO AONYCTHUMBIM 3HaueHUAM. OAHOBpPEMEHHO HMCYEPIikl-
BAIOTCA UH(POPMAIIMOHHLIE PeCYPCHl YCTPOMCTB, YTO OrPAHHUYH-
BAaeT AaAbHEMIliee HapallluBaHue o0beMoOB oOpadaTrnIBaeMOM HH-
popManry, HeoOXoAMMOE NIPH PA3BHUTUH 3HEProCHUCTEM.

[TapaaneabHO cpeaCTBaM TeAeMeXaHHKU Ha 3HepreTUYeCKUx
00BEKTaX CO3AAIOTCS U PA3BUBAIOTCA AOKAABHEIE ABTOMATU3HPO-
BAHHKEIE CHUCTEMB! YIIPAaBAEHHSA TEeXHOAOTUYECKHMH NIPOIeCCaMyu
(ACY TIN. Obe cTpyKTyphl pacnoAararT cobCcTBeHHBIMH 0asa-
MH AQHHBIX, BO MHOI'OM MOBTOPAIOILUMHU OAHA APYTYIO, HO Haxo-
ASAIUMHUCH B IIOAHOH U30AAIIMU. IpepocTrapadrouinecss BO3IMOX-
HOCTH, CBsI3aHHBIE C YBEeAHMYEHHEM 'RKUBYUYECTH' CTPYKTYD 3a
CYyeT B3aMMHOTO MCITOAB30BaHUA MHPOPMALUUY, OCTAIOTCsI Hepe-
aAM30BAHHBIMHU.

TexHuyeckas 3BOAOIHUA CPEACTB TEXHOAOTHYECKOTIO KOHTPO-
Ast (ITOA KOHTPOAEM I[IOHMMAeTCs He TOALKO cbop m obpaborka
HHPOPMALMH, HO U pearn3aIrvs BeIPAOOTaHHBIX Ha €€ OCHOBEe
YIPABAAKHINX BO3ACHCTBHH HA TEXHOAOTHYECKHE HOPOIEeCChi)
ODYCAOBHAAG TIEPEXOA OT YCTPOUCTB TEAEMEXaHUKHU C “>ReCTKON
rorukoun” (Hard) x obraparonivM M3BECTHBIMM NPEHMYIIECTBE-
MM YCTPOHCTBAM C IIPOTPAMMHUPYEMOM AOTHKOM (Soft)

B Hacrosulee BpeMsi B 3KCHAyATALUH HAXOASITCS KaK HOpO-
rpaviMHpyeMbie YCTPOHCTBA (B OCHOBHOM JTO IJ@HTPAALHBIE DU~
eMoO-Tiepeparomive ctanuuu — LITITIC u/mau coBpeMeHHBIe KOM-
[INEKCBI TeAEMEeXaHUKHU), TAK M VCTPOHCTBA C >KECTKOH AOTHKOM
(B OCHOBHOM 13TO NIepeAarolle aninapaTsl KOHTPOAUPYEMBIX ITYH-

KToB — KII)
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Pecypcsl OCHOBHOM 4YaCTH HAXOAAUIUXCH B I3KCIAyaTallUHU
CPEACTB TeAeMEeXdHUKU (OCODEHHO 3TO OTHOCUTCH K CPEAHUM U
HYaCTHYHO K BEeDPXHUM CTYIIEHSIM MePaApPXHUUCCKOMH CTPYKTYPBI AUC-
[IeTYEPCKOTO ¥ TEXHOAOTHYECKOTO YIPAaBACHUS) K HACTOAUIEMY
BDEMEHMU IIPAKTUUYECKU MMOAHOCTLIO HCUYEePIIadbl. 3aaada AaAbHEH -
U1ero pas3sBUTHUA CBA3daHA C HEOOXOAUMOCTBIO CYIIECTBEHHOH MO-
ASPHH3AIUU UMEIOUHUXCSI CPEACTB TeAeMEeXaHUKH,

Peutenne Bonpoca 0 He0BX0AUMMOCTH 3aMeHbl YCTPOUCTB per-
AAMEHTHUPYyeTCH 'PyKOBOAAIIMMU YKA3aHUAMU 10 KPUTEPUSAM OLleH-
KM TEXHWYECKOTO COCTOAHUS alllapaTyphl TEeAEMEeXaHUKH 3HEepTro-
CHCTEM C HEALIO OIIPEALACHHS HEOOXOAUMOCTH €€ 3aMEHhl HAU
peroHcTpyrkimu: PA, 34.48.511-96" (M.. CITO OPI'P3C, 1997).

Ha caepyionieM srane BO3HUKaeT npobaeMa BrIOOpa KOHIE-
UHY MOAECPHHU3AIIUHM W HEeOOXOAUMBIX IIPOrpaMMHO-AINaPATHRIX
CPEeACTB.

MoapepHuzanust AOAKHA COIPOBOXAATLECHA YAVYILEHMEM Xa-
PAKTEPUCTHK CPEACTB TEAEMEXaHUKMU:

YBeAMYeHHNEeM MHPOPMAITUMOHHOH €MKOCTY;

pacuiupesreM (PYHKIHOHAABHBIX BO3MOJKHOCTEU;

[IOBBILIEHUEM AOCTOBEPHOCTH U TOYHOCTH IIepepaBaeMOU
UH(pOpMAITUY;

ITOBBIIIIEHUEM HAAEKHOCTH;

CHUXXeHUEeM HOoTpeOAsgeMON MOIHOCTHU (IpU 3TOM VIIPOLA-
eTcs npobaemMa BEHTUASALINH),

YAVULIEHHEM MEeXaHUYEeCKHUX [TOKA3aTeAeN:

pacmyupenueM padbodyero TeMIepaTypHOro AUanal3oHa;

VAVUIIEHHEM 3KCHAVATAMOHHBIX XaPaKTepPHCTUK {O0e30TKa3-
HOCTH, PEMOHTOIIPUTIOAHOCTH, TOTOBHOCTH).

Ha peiHKe COBPEMEHHOTO 3AeKTPOHHOTO ODOPYAOBAHUS [IPEA-
CTABAEH IUUPOKUU ACCOPTUMEHT OTEUECTBEHHBIX U UMIIOPTHUPYE-
MEIX H3AeAuM. HallABIB annaparypsl BhI3BAH NNOABACHHEM B 3KO-
HOMUYECKOM CTPYKTYpE ToCyAapcTBa 3AEMEHTOB PBIHOYHBIX OT-
HOILIEHHKH, COMNPOBORAAIINXCH BRIXOAOM HAa PBIHOK OTEYECTBEOH-
HBEIX KOHBEPCHOHHBIX ODOPOHHBBIX NPEANIPHUITUY M MHOCTPAHHEIX
(B OCHOBHOM 3alIapAHOEBPONEVCKUX] DUPM.

YMeHUe OPHUEeHTHUROBATLCS B IIPEeAAATAEMOUN PHIHKOM IIPOAYK-
I — HeoOXOAHMMOE YCAOBHE yCHEeIIHOM MoaepHu3anuu, Ceps-
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€3HEIE 3aTPYAHEHHs YV TMOKYIIATeAeH I[IPDU BHIOOpPE annaparyphnl
BLI3LIBAGT OTCYTCTBUE VHU(DPUIMPOBAHHBLIX CPABHUTEABHBIX Xa-
PAKTEPUCTHK U YEeTKOW KOHUEeNIHUHU MOAEPHHI3AIUH.

B nacrosimimx PeXOMeHAaUHsAX pacCMOTpeHa OCHOBHas rpyIna
CPEACTB TeAeMeXaHUKY, [peAlaraeMbIX PBIHKOM, pa3paboTaHbl M
IPUBEAEHB! YHH(PUIMPOBAHHLIE CPABHUTEABHbIE XaPaKTePUCTHKU
IO pacCMaTPMBAEMbLIM CPEACTBaAM U NMPEAAOIREHA KOHIEINUsa MO-
ACPHU3AIUH CPEACTB TeAEGMEXAHUKHN 3HepreTudeCckux OOBLeKTOBR.

CBepeHus IO AQHHOH pabore (POpMUPOBAAUCE U IPOBEpPS-
AVICH Ha PA3AMYHLIX OTPACAEBBIX COBEIIAHUAX U CEMUHAapax, y4a-
CTHHKAMHU KOTOPBIX OBIAM BeayliUe CIeIHAAHUCTE PUpM-paspa-
OOTYHKOB M HNPEACTABUTEAV Pa3sAMYHLIX 3HEProCHUCTeM, Ha Clie-
IIVAAU3UPOBAHHEIX COBEIIHUAX M CEMWHAPAX, PEeryAssipHO HpOo-
BoAMMBIX LIAY E3C Poccum.

[Ipu BuipaboTKEe pPEeKOMEHAAUMU YUYTEeH ONLIT pa3paboTky,
MPOU3BOACTBA U BHEAPEHUSA IPOrpaMMUPYEMEIX TeAeMeXaHWUueC-
KAX KOMIIAEKCOB, TeXHHUYECKHUE XAPAKTEPHCTHKY IIPUMEHAEMOH
3AeMEeHTHOU 0a3h! W IAGKTPOHHEBEIX KOMIIOHEHTOB BEAVIIHX MU-
POBRIX AMAEPOB C VYETOM IpeApAdraeMblx UMY 3PP eKTHBHBIX
peIlueHUH.

B xoAe M3A0XeHHS AQIOTCS OCHOBHBIC NOHSITHUS, OTHOCAUIHNE-
Cs1 K COBPEMEHHBIM OTKPLITHIM CUCTEMAM:

AOKAABHBLIM POMBILIAGHHBIM CETSM,

MHCTPYMEHTAARHBIM CPEACTBAM TIPOrpaMMHPOBAHUSA;

UCTIOAHUTEAEHBIM IIPOrPaAMMHBIM IIPOAYKTaM;

OnepaluoOHHON CUCTEMEe PEarbHOI'0 BpeMeHU.

2. ObUIME NONOXEHUSA

QOopMupoBanHe NPEACTABACHHA O COBPEeMEeHHOM PLIHKE 3ACK-
TPOHHOU IIPOAVKUUHU CACAYET HadaTh ¢ UCTOPUYECKOH CIIPABKH.

B HavaAbHBIM nDepyoA POPMUPOBaAHUS KOMMEDPYECKHUX OTHO-
IIeHUHM PBIHOK BAEKTPOHHUKHU MCHBITHIBAA HEKOTOPLIA BaKyyM
TOBAPHOM TIPOAYKUMHM, TAK KaK B IIPOU3BOACTBE TPAAMIIMOHHOM
rPa’kA@HCKOM TEAeMeXaHHKH B 3TO BpEeMsi HAOAIOAAACSH CIaa, a
OOOPOHHBIE 3aBOABI BEIXXKHAAAM U HE TOPOIIMAKCH C KOHBEPCHEH.
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Ha phiHKe HadaAM NOABASTBHCA OTHOCHUTEABHO AQPOTHE 2AEK-
TPOHHBIC CPEACTBA MHOCTPAHHLIX GUDPM (B OCHOBHOM 3TO OBIAM
[IePCOHAABHBIE KOMIILIOTEPH!}. CIIYCTH HEKOTOPOE BpEeMS K OCBO-
€HUWIO PBIHKA HPHCTYNIHUAU OTeYeCTBEHHDBIC KOHBEPCUOHHBIE TIPEA-
npuaTHA. CKAQABIBAAUICE YCAOBUSA KOHKYPEHIINH.

OTevecTBEHHAA TPAXKAAHCKAasi NPOAYVKIUS HaAaubOAee IIOAHO
OTBEYAAd TEXHOAOTHUM IHEPreTHKU, YTO OBIAO €€ HeOCHOPUMBLIM

[IPeUMYyIIeCTBOM, HO Cephe3HO YCTYIlaAd B KayecTBe aimapar-
HBIX CPEACTB M OCOOEHHO B IIpPOrpaMMHOM ofOecriedeHUH. lIpo-
AYVXIMsi KOHBEPCHOHHBIX 3aBOAOB, HAIPOTUB, IMAOX0O VUUTHIBAAA
CIIeLIU(PUKY SHEPIreTHYECKOH TEXHOAOTHH, HO UMeAa AYYIIYIO IIPO-
rpaMMHO-anIapaTHylo baasy.

[Iportecc nnepexoaa oT Hard K Soft B rpaxpAaHCKOH B OOOPOH-
HOUW [IPOMBILIAEHHOCTH TIPDOXCAUA TO-PA3HOMY.

2.1. NporpammMmHoO-annaparTHsblie cpencrea
OTEUYEeCTBEHHbLIX rPpaXXAaHCKUX nponseoanTenen

OTeueCTBEHHAA U 3apyOeKHAA TeAeMeXaHUKa CTapTOBAaAU
[IPUMEPHO B OAUMHAKOBBIX YCAOBUSAX. B TO BpeMsd B TeaAeMeXaHU-
Ke 00eux CTOPOH NPHUMEHSAAUCHh CUCTEMBl MHTEHCUBHOCTH (Yac-
TOTd, aMIAUTYAQ, AAUTEABHOCThL 3AEMEHTOB, UHCAO HUMIYALCORB
cooOienui). LJudposeie KOARI Kak dopma CoODUIEeHUN (MMITYADL-
CHO~KOAOBKIE CHCTEMBI) MOSIBUAVCH HECKOABKO MO3XKe.

OBCTOATEABCTBA PA3BUTHA CTOPOH Pa3AnYaAuCh. CynjecTBeH-
Hble Pa3ANMYUsS UMEIOTCs, HallpuMep, B NPOTKEeHHOCTH M Kaye-
CTBE KaHaAOB CBHA3U. EBpoma MoXXeT padoTaThk B CTAaHAADPTHEBIX
IPOTOKOAEX OoDMeHa MH(popMalHer MEXAY KOHTPOAUPYEMBIMU
W AUCHETYePCKUM NyHKTaMH. Aasg Poccuu KaHaabl CBA3H HM3-34
OOABIION NPOTAXKEHHOCTH BCETAd OBIAY CaMbIM "Y3KHM MeECTOM
B [IpoIlecce Hepepauy WHPOpMaUH, [M03TOMY IPUXOAUAOCE IIPU-
MEeHAThL crieiudyuyHbIe TeAeMeXaHUYeCKHe CTPYKTYPh! CUIHAAOB
B IPOTOKOAAX OOMeHa HHOpMAlMeH, COXPanasd MUHUMANBHYED
HEeOOXOAMMYIO U30BITOUHOCTL (AASI 3KOHOMUU BpeMeHH IlepeAa-
9¥) ¥ MCIIOABL3YS TIOMEXO03allUulileHHOe KOAUpOBaHue (Apsa odec-
neyeHus TpedyeMOH AOCTOBEPHOCTH HHPOPMAUHHM B YCAOBUSX
3HAYUTEABHBIX IIOMEeX B KaHaAaX CBSA3H].
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B BOmnpocax pa3pabOTKU M HNPAaKTUYECKOIO0 UCIICAB3OBAHHA
TeAeMEXaHUYEeCKUX NPOTOKOAOB M KOHIEIIUM liepepadr TeAeUH-
hopMaliuy MEI HMEAH HEKOTOPOe IPeMMYIIeCTBO HepeA 3arlap0M.

3aMeTHOEe PACXOXACHUE HaAYAAOCh C OTCTAaBAHUSA B PAa3BUTHH
SAeMeHTHOHU 0a3bl U CPEACTB BRIUMCAHUTEABHOHU TeXHUKHU. OTeye-
CTBEHHEIE PA3pabOTYUKU OBIAM BEIHYJKAEHEI IPUCIOCAOANBATH-
CA K UMEIOIEHCS B PACHOPsS’KeHUN SAEMEeHTHOMN 0a3e, UCIHBITHI-
Basi BCEBO3MOQJ)KHbIe OrpaHVWYEHHs] TIPpH pearusanuu TexHuyec-
KUX pPeIllleHuH,

3apyberkHble pa3padoTyuku 0e3 0co00ro HAIpPSXeHUs, He
CTpPEeMsCh IPOEKTUPOBATE 4ero-Au00 CieliMaAbHOTO TeAeMeXaHH-
JEeCKOr'0, HCIIOAL30BAAM OUepeAHbIie HaPaODOTKH M3 BEIYUCAUTEAD-
HOU TeXHHKH. VIMEHHO B BLIYMCAMTEALHOM TEXHUKE OBIAM CO-
CPeAOTOUeHBl HAUDOABILIME M HAUAYUYILIME CUABI PA3pabOTUYUKOB.

Orniepe’keHre B Pa3sBUTHUH HANpaBAEHUA OIPEAEAHAU 3allap B
KayecTBe "3aKOHOAATEASsI MOA'', XOTH COBCEM He BCe B IPOAVKUHHU
3anapd MAcaALHO. MHOTUe NpOorpaMMHBIE IIPOAYVKTBEI HE OTAHMYA-
YOTCS 3aKOHYEHHOCTBIO {"'ChIpEIe”), HO 00BEeMBI PA3pabOTOK TaKo-
BBI, YTO HE OCTAETCA HUKAKOU BO3MOMKHOCTU UYTO-AMOO M3MEHSTh.
[TpnxoAMTCSH MOAB30BATLCS TEM, YTO OOIIENIPHHATO U AOCTYIIHO.

M3BecTtHO, HanpuMep, YTro a3byka Mopse onTUManrbHA AAS
AHTAMHCKOTIO g3bIKa (B aHTAWMUCKOM SI3LIKEe yaille APYTUX BCTpe-
yaeTcsi OyxBa "e”, u arou OykBe B a3byke Mopse cooTBeTcTByeT
caMad KOPOTKas IOCEIAKA — OAHA TOUYKA) U COBCEM He OITH-
MaAbHa AAS PYCCKOTrO (B PYCCKOM s3bIKe Hauboaee yroTpebu-
TEABHBI APyTr¥e OVKBHI}, HO C 3TUM IIPUXOAHUTCS MHUPUTHCSH.

ITopobHOE mpocMaTpuBaeTCs U B COBPEMEHHBIX IIpOrpaMM-
HBIX IIPOAYKTAEX.

Pa3paboTKa U MOCAEAYIOIIUHN BBIITYCK TPAa’KAAHCKHUX CPEACTB
TEACMEXAHUKHU TPOXOAUA B YCAOBUAX CYUIECTBEHHBIX OrpaHude-
HHUH KAK B BBIOOpE 3AeMEHTHOM 6a3hbl (AUPEKTHBHAS OpHEeHTallusd
Ha COOCTBEHHVIO IIPOAVKIIHIO), TAK M B NIPOrpaMMUPOBAHUH
(HEeAOCTYIIHOCTh TPOrpPaMMHBIX NPOAVKTOB OTKPBITBIX OOIIeesn-
POITEUCKUX ¥ MUPOBBIX CHCTEM].

Hamnpumep, A000H U3 NOPOTOKOAOB 00OMeHa HMHPOPMAIHEHU
YCTPOUCTB TEAEMeXaHUKU (KAKHUM Obl CAOXXKHBIM OH HH OKa3ancs
Yy KOHKPEeTHOro YCTPOHCTBA] HeoOXOAHUMO OBIAO pPa3MeCTUTD

00 101
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(BIIAOTb AQO MCKAIOUEHHUSI OTACABHBIX (PYVHKIKH) B 2 KOaurax 1ia-
MSATH, TaK KaK HMEHHO TakuM 00beMOM NaMaTH 00Aapana eAHH-
CTBEHHO AOCTYHHAA B TO BpeMd MUKPOCXeMda NOCTOAHHOM [TaMsi-
™ {tnna K573 POD2).

B Takux oOCTOATEALCTBAX HE NPEACTABASAOCH BO3MOJKHLIM
NIpUMEeHEeHHUe KAaKuX-Aub0o HWHBIX CPEACTB IIPOrpaMMUPOBaHUA,
KpOMe TPYAOEMKOTrO IpOorpaMMupoOBaHMst B AcceMOAepe HMAM B
MAUIHHHBIX KOAAX.

PaspabareiBaeMblie B TO BpeMs Pa3sAMYHBIMU I'PAKAGHCKUMU
OpraHu3anusiMy KOHTPOAAEPHI C IPOrpPaMMUPYEMOU AOTUKOU U3~
32 BBIIUEH3AOKEHHBLIX OOCTOSATEABCTB HNPOEKTHPOBAAUCE, YUTO
Ha3bIBAETCA, IO MUHUMYMY, T.€. OHH YCIEUIHO BHIIIOAHAAM IIPEA-
Ha3HauYeHHbIE UM Ha CerOAHAUTHHUY AeHb PYHKIIUM, HO B IIpouec-
Ce BKCIAyaTAUY UX BO3MOSKHOCTU OBICTPO HCYEPHOEIBAAUCE U C
OCOOOH OCTPOTON IIPOABAAAMCH UX HEAOCTATKHU:

OrpaHu4YeHusi o TpebyeMbiM O00OBeMaM MaMATH AASI HOBBIX
IPHKAQAHBIX [IOAB30CBATEABCKHX 3a7aY;

HEAOCTATOYHOE OBICTPOACUCTBHE B YCAOBUAX BO3PACTAIOUIHX
oO6BeMOB MHGpOpMaAUUN (M3BECTHBI CAYYaH, KOrAad COBEPIUEHHO
VICITPABHOE YCTPOUICTBO yXXe HE YCIIEBAAO CIPAaBASATBCHA AdXXe C
ACKAAPMPOBAHHBIM IIOAHBIM 00BEMOM MH@OpPMAIIUY, YTO IPHUBO-
AVIAC K cOOsIM B ero padoTe);

HECIIOCOOHOCTEL K pasBUTHUIO (Pusudeckoe OTCYTCTBHE MECT
AAST YCTAHOBKHM HOBBLIX MOAYAEH BBOAQ/BLIBOAG U NIPUHIMIIMAADL-
Has HEBO3MOJKHOCTb HX OPraHu3alivuj;

3aTPYAHEHUs UAHM ITOAHas HeBO3MOJXKHOCTE MHTErPUPOBATHCSH

C CO3AaBa€MBIMU TMAPAAAEGABHO APYIMMHM MHQODPMaUUOHHBIMU
CTPYKTYpaMy,

VHUKAABHOCTL TEeXHUYECKUX U IIPOrpaMMHBIX pPeIlNeHuH, a
OTCHOAA TIPAMAs 3aBUCUMOCTE 3aKa34YMKa OT KOHKPETHOTO pa3pa-
OOoTYKKa (MAU TI'PYIObBI).

Tem He MeHee pa3paboTka U BHEAPEHHE IDa’kAaHCKHUX OTe-
YECTBEHHBIX CPEACTB TeAeMeXaHUKHN obeceqYyuAun TpedyemMyio
VIIPABASIEMOCTEL TE€XHOAOTHYECKUMH IIPOIleCCaMu 3HEPIeTUKU B
TeUYeHHUEe AAMTEABHOI'0 BPEMEHUW, NPU 3TOM CAEAYEeT OTMETUTDH
CPABHUTEALHYIO ACLIECBU3HY OTEYECTBEHHOM TeAeMEXaHUKL.
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B mocaeapHee BpeMsi KPU3MCHBIE SABA€HUSI DPA3BUTUS CTaAM
OIYIIATHLCSA OCTPEE, TaK KaK € HAAAKHMBAHHUEM DPHIHOYHBIX OTHO-
HeHUM 3HAYNTEABHO BO3POCAa TIOTPEOHOCTE B PacClIUpeHuH 00be-
MOB MHGOPMAIUY, 4YTO BEI3BAHO HEOOXOAUMOCTBIO OOAEE ACTAMAL-
HOTO y4eTa IPOU3BOACTBA, PACIIPEACAEHHS M IOTPEOAEHHS TEeIIAO-
BOM U 3AeKTpHUYecKoM sHepriuu. OAHOBPEMEHHO BO3POC HMHTEpecC
K MIPUKAAAHBLIM IIporpaMMaM II0 AOIIOAHUTEALHOM 0o0paboTke 1o-
crynaiolned ugopmanuu. OAHAKO peaArn3alis HOBEIX [IPOEKTOB
BCSKHUM Pa3 OKa3blBaAaCh B TYIIMKE M3-3a OTPaHUUYEHUM CO CTOPO-
HEl IIPOrPAMMHO-AINAaPaTHLIX CPEeACTB. Bozpociine KOAMYeCTBEH-
Hble TPeOORAHUS BhIHYXAAAHM K KQUECTBEHHBIM H3MEHEHUAM.

[TocTaBAéHHAda 3apada UMEET BbIPa’XeHHEIA 3KOHOMHYECKHN
xapakTep. PelleHne ee MO3BOASIET B KpaTJyaullle CPOXU IIOAY-
YUTEL HEOCIOPHUMEBIE IIPENUMYIIeCTBa (OCOOEHHO MHUOHEpaM Hauu-
HaHMs), HOITOMY AAS ee YCHEeUIHOTO BONAOUIEHMA CAEAYeT CO-
3A0ATE PEeXXUM HAMOOABIIEro OAATOIPUATCTBOBAHUA B BOIIpPOCax
(pMHAHCHUPOBAHUS [IPOEKTHUPOBAHUS].

2.2. NporpaMmMmHo-annaparHuie cpeacrTBa
OTe4YeCTBEHHbLIX Npon3BoauTenen
(KOHBEpPCUMOHHDbIX NPpeaAnpUNATHA)

B BLIUTPBITHOM IIOAOJKEHUM OKA3AAUCH OTEUECTBEHHbIE pas-
pabOTYNKH KOHBEPCHOHHLIX IIPEAIIPUATHM, KOTOPbIE YK€ HMEAH
OTIBIT paboOThl C NPOAYKTaMHM OTKDPBITBIX cHCTeM. OHUH oOlipeae-
AEHHOE BpeMmdA KakK Obl '"BAPUAMCEH B Cpeape’ ¥ B IOTOBOM BHMAEL
IIPEACTAAHN H& PBIHKE NPOTPAMMHPYEMBIX CPEACTB TEAEMEXaHU-
xu Poccuu.

Ha priHKe 3AeKTPOHHOTrO 0OOPYAOBAHUSA TIOSBUACS IITUPOKUH
dCCOPTUMEHT U3ACAMH, U3FOTOBAEHHBIX KOHBEPCHUOHHBIMH 000-
POHHBLIMU NPEANPUATHUAMU. B OOABILMHCTBE CAy4aeB 3TO BLICO-
KOKAQCCHAs IIPOAYKIIHMS C XOPOUWIMMHU ITOKA3aTEASIMH HAAEIKHOC-
TU ¥ YCAOBUM 3KCIOAyaTauuu. IIpeapraraemMbie KOHTPOAAEDPHI C
IIPOTPAMMUEDPVEMON AOTYKOU MOJYXHO PAa3AeAUTh HAa ABE I'PYIIILI:

KOHTPOAAEPH], CIPOEKTHPOBAHHLIE B 3aKPhITHIX CHUCTEMaX
{cocTostuiue U3 cneU(PUIHBIX TEXHUYECKUX U INPOrPAaMMHEIX JAEe-
MCHTOB),

00 101
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KOHTPOAAEPE], CIIPOEKTUPOBAHHLIE B CpeAe OTKPBITBHIX CUC-
TeM (HCITOAB3VIOIME HIUPOKO PACIIPOCTPaHeHHbLIe MHCTPYMEH-
TAAbHBIe W HWCIIOAHUTEABHBIE IIPOTPaAMMHBIE NPOAYKTH!, BEIIIOA-
HEHHEBIC B IIPDUHSATHIX MEXAYHAPOAHEBIX CTAHAQPTAaX].

2.2.1. lNporpaMmMHo-annaparTHbie cpeacraa
3aKpbITbIX CUCTEM

2Ta Ipylna KOHTPOAAEPOB KOHBEPCUOHHBIX IIPEANDPUSTHUY
CYUIECTBEHHO BHLIUTPLIBACT B CPABHEHHUM C IPAKAZHCKUMU II0:

TEXHUYECKOMY HMCIIOAHEHUIO;

HCIIOAB3YEMOM BAEMeHTHOU Dase,

HaAEe>KHOCTH,

3KCIAYATALlMMOHHEIM XApPaKTepPUCTUKAaM,;

KOMIIOHOBKE;

3KOHOMUYHOCTH.

OAHAKO OCTaIOTCs BCe HeraTUBHbBIE ITPU3HAKH, IPHHITUITHAADL-
HO CBOHCTBEHHLIE KOHTDPOAAEPAM 3aKpPBITHIX CHCTEM:

HaCTyIaeT XeCTKoe OrpaHudYeHHe AAABHEeHILero pa3BHTHA
(He NpOABASAIONIEECs BHaUaAe), CBA3aHHOE C UcUyeplnaHueMm pe-
cypca rnpoueccopa ¥ OCODOEHHO NPEAOCTABACHHBLIX O0OHLEMOB
IaMATH;

HACTYNMAIOT KOHCTPYKTYBHLBIE OrPAHUYECHUS PA3BATHS (HAIPU-
Mep, OTCYTCTBHE CBOOOAHEIX MECT AAA YCTAHOBKY AOITOAHUTEAL-
HBLIX MOAYVAEH UAU OAOKOB M QTCYTCTBUE BO3MOJKHOCTHU WX Opra-
HU3AIMH},

OTCYTCTBYET BO3MOXXHOCTH MHTEIPDUPOBAHUA C APYTUMU HH-
HhOPMALIMOHHBIMU CHCTEeMaMH, B TOM YUCAe paboThl B HHEpOopMa-
IIMOHHBIX CEeTHIX;

KAaK NPABHAO, M3AEAME M3TOTABAMBAETCS OAHUM €AUHCTBEH-
HbIM IIPEANIDPUSATUEM-U3TOTOBUTEAEM 110 COOCTBEHHOM AOKYMEeH-
TAlMN (3aKPLITasgs TEXHOAOTHUS), CAEAOBATEALHO 3aKa3YMK OKa3hi-
BAEeTCsI B 3aBMCHMMOCTH MHOTAA HE TOABLKO OT TMIPEAIIPUSTHA-HU3TO-
TOBUTEASI, HO 4aCTO ¥ OT KOHKPETHOro pas3paloTyvka Ha 3TOM
TPEATIPUSATHM.

AAST yCTpaHEHUs! YKa3aHHBIX HEAOCTATKOB HEOOXOAUMO Ine-
PEUTU B CPEAYV OTKPBITHIX CHUCTEM. HeunzbexXHOCTE 3TOro 1uara

OTYETAMBO BHAHA H4 [IpHUMepe 33IaAHOEBPOUEHCKHNX QUDM,
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2.2.2. [lporpaMMHoO-annaparHbie cpeiCTBa
OTKPbITbIX CHCTEM

MHuorue (pupMbl, HAUUHAA KaK 3aKPBITHIE, B HACTOSAIee BpeMs,
MOAYHMHSISICE KOMMEPYECKUM UHTepecaM (B KOAAEKTHBHU3ME UX VII-
peKaTh He CAeAyeT), COBMECTHO COTAACOBAAM KOHIIENIIMIO U 00pa-
30BaAMl €AMHOE OTKDPRITOE AASI CBOUX H ADPYIHMX YAEHOB IIPOCTpPAaH-
CTBO NPOTPaMMHO-TEXHUYECKHUX CPEACTB (IIpU 3TOM AASl oDecneye-
HHs51 COBMECTUMOCTH IIPOAYKTOB MHOTO€ MIPHINAOCH HEPEACAATD).

CpeAr CHEIUAAMCTOB, 3aHUMAIOIIUXCA pa3paboTKoOM mpo-
rpaMMHO-AIINIaPATHRIX CPEACTB, CETOAHS HNOIYyASIDEH TEPMUH "OT-
KpBEITass cucreMa'’ MAM "OTKPBITAA TeXHOAOrus' . MHOrue BKAa-
ABIBAIOT B 3TOT TEPMHUHH CBOE€ MOHMMaHHe. YacTO 3TO CBOAUTCS
AMIIIB K HAAUYUIO U AOCTYIHOCTH AASL MOAMGPHUKAIUU AATOPUT-
MOB M AUCTHUHIOB (HCXOAHBIX KOAOB) IIPHUKAGAHBIX ITPOrpamM,
HCIOABL3VEMBIX B [IPOEKTax. Ha caMOM AeAe TepMHUH OTKPLITOCTH
NIPUMEHHM AULIIL K TEM CUCTEMaM, OCHOBY KOTOPEIX, BO-IT€PBLIX,
COCTABASAIOT MEXXAVHAPOAHLIE CTAHAQPTHI (Ha ammaparHoe obec-
neueHye, 6a3oBoe mporpaMMHoOe odbeclieyeHue, TPOrpaMMHBIM
UHCTPYMEHTapuH, IPOrpaMMel, OPraHu3yloniye padboTy B CeTH)
U, BO-BTOPBIX, 3TU CTAHAAPTHI AOAKHEI OBITE AOCTYIIHEI AOOOMY
[HOAB30BAaTEeAr). ECAM 3T yCAOBHA 0O0eceyuBaIOTCH, TO TaKas
CUCTEMA CYHTAETCS OTKPLITOM.

PaccMoTpuM IIpeuMyliecTBa, IpHoOpeTraeMble C HMEePexXOAOM
K OTKPBITBIM CUCTEMaM:

pa3paboTKa, BhIIIOAHEHHAS KaKUM-AMO0 OAHHUM YA€HOM AdH-
HOU CHUCTEMBI, CTARHOBUTCH AOCTOAHUEM BCEX €€ YAEHOB,;

OLICTpee BBIABASAIOTCH BO3MOJKHBEIE OLIMOKHM U BHOCSTCS He-
O0XOAYMbBIe KOPPEeKTHUBE! {(BeAb, BO3MOXHO, B IPOBEPKE IPUMYT
y4acTHe MHOTHE pa3paboTYMKH U DKCHAYATAIMOHHBIN ITE€PCOHAA);

NPOBEPKA OKAXeTCs OoAee KAaUeCTBEHHOM, TaK KaK PeaAusy-
eTcd Ha DOABLIEM OTPe3Ke BpeMeHH (XOTH BpeMs caMOW IpoBep-
KY MAaA0, HO TaK Kak [IPOBEPKa OCYUIECTBAAETCS OAHOBPEMEHHO
B HECKOABKHMX MECTax, CYMMApPHOEe BpeMst [IPOBEPKHA MOKET ObITh
TIPOAOASKUTEABLHEIM ) ;

OOABIIIEe KOAHYECTBO pa3pabOTUUKOB (@ He eAHHCTBEHHEIN —
"KyCTapb-OAMHOUYKA'') OKA3bIBACTCS BOBACUEHHBLIM B HApPabOTKY

o0uIeroc AAsl BCex 0a30BOTO IIPOAYKTA,
0o 101
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AIOOOM TPOAYVKT (IIPOTPaMMHBIM MAM TeXHMYECKUH) MOXXHO
IIPUMEHATE B ITPOEKTAX AOOOT0 YA€HA CUCTEMEI (0e3 KaKuX-AHO0
nepepaboTOK UAM AOAEAOK);

pacHIMpsieTCs PBIHOK COBITA IPOAVKIIMHY (IIPOAYKIIHS KOAAEK-
TUBHO OTpadoTaHa, onpoboBaHa B TeUeHHE NPOAONKUTEALHOTO
CYMMApPHOI'O BPpeMeHH U IPUTOAHA K MCIOALB3OBAHHIO B IIPOEK-
TaX HIMPOKOTO KPyra paspaboTYUKOB);

OBA3AEHUE aAQNITUPOBAHHBIMY M OTPAOOTAHHBIMY UHCTPYMEH-
TAABHBIMHM CPEACTBAMU ITO3BOASIET 3HAYUTEALHO OOACTYUTHL pPas-
pabOTKy U COKPATUTEL €e CPOKH,

UcyesaeT 3aBUCUMOCTD 3aKa34YHKa OT KOHKPEeTHOro paspaboT-
YUKa (MAM TPYIINEI), TaK KaK Y alapaTHasi, ¥ IIporpaMMHas Jac-
TU (BKAXOYAA OPUKASAHBIE U UHCTPYMEHTAARHLIE IIPOTPAMME]L) —
ITUPOKC PACIIPOCTPAHEHHEIH TOBAP €BPOIEUCKOro (U MHPOBOTO]
PBIHKA.

3a CyYeT MpUMeHeHUss COBPEMEHHBIX OTKPBITHIX CTAHAAPTHBIX
TeXHOAOTUM, OOAETrYaroluX Pa3padoTKy IPOEKTOR ¥ COKPAILAI0-
HIMX CPOKH pa3padoTKH, cHUCTeMa npuobperaeTr NpPeuMyLIeCTBO,
[IepeBoAslliee ee B aBaHIapA.

[TpyuMenenne cCOBpeMEHHBIX OTKPBITHIX TEXHOAOTUM CHUMAET
OrPAaHUYEHHUA PAE3BUTUA, NO3BOASET TMOKO HU3MEHATL KOHQUTIY-
PAaINI0 KOMIIAEKCOB YCTPOYCTB, Ha Dase pacnpoCTpaHeHHBIX tep-
COHAABHEIX KOMIILIOTEPOB 00ECHeYUTh BU3VAAMBALMIO TEXHOAO-
TMYECKUX HpoueccoB (MUKPpO-OVIK], apaniTUpoOBaTHLCA K YIRe Cy-
LXeCTBYIOIMM CUCTEMAM U OPraHU30BaTH [IOCTEIEHHOE BHeApe-
Hue (HapaliuBaHue), 9yTO obaeryaer pelilleHue npoOAeMel PUHAH-
CHMPOBaHUS IIPOEKTA.

HcraoueHHe COCTaBAAIOT NPUKAAAHLIE IPOrPAMMEI, peaAH-
3yIolHe cileqududecKye TeaeMexaHu4yecKue IPOTOKOAbl o0Me-
H4 OTEYECTBEHHEIX TEAEMEXaHHYeCKUX YCTPOMCTB, NPOTrpaMMEI,
YAYYIIAIOUUe 3KCIIAYATAMOHHBIE XaPAKTEePUCTHKH (IPOrpaMmal
HMHEePLMOHHON CHHXPOHH3AIHUHW TEeAeMeXaHUUYECKHX YCTPOUCTB
IporpaMMHbie QUABLTPHI IPOMBIIIACHHON YACTOTHI; IIPOTPAMMEL,
pearM3yIOHIMe MeTKY BpeMeHH, U T.7 ). [TOCKOABKY BCe 3TU pas-
PAbOTKU IPOBOANAUCH HOCPEACTBOM OTKPBITHIX UHCTPYMEHTAAL-
HBIX CPEACTB, TO, CAEAOBATEABHO, IIPU KPAMHEH HEOOXOAUMOCTH

MOI'YT OBITHb IIOBTOPEHBI APYTUMU.
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3. YCNTOBHASA KNTACCUDOUKAUNSA
NMPOMbBIHLIIEHHbBIX KOHTPOJIJIEPOB,
OBUWHME NMNOJIOXEHUNSA

[Tpy pearnzanyy XaxkoH-AMOO (PYHKIMU KOHTPOAAEDY (AAS
pa3MelleHusl IIPOrpaMMbl] HEOOXOAUM OIIPpEAEA€HHLIN O0BLeM
IIaMATH, CAEAOBATEABHO, KOHTPOAAEP, OOA3AaIOIUUH OOABIIUM
00BLEMOM TIaMSTH, CIIOCOOEH BLINIOAHATE OOABIIE DYHKIIUH.

PazMmephbl IIPOTPaMM, PEaAAU3VIOIIUX OAHY M TY >Xe (PyHK-
I[A10, MOT'YT CHUABHO PA3AMYATHCA (3TO 3@BHCHUT OT YPOBHS IIPO-
rpaMMMCTa B OT IPUMEHSAEeMOro fA3blKa I[IPOrpaMMHPOBAHUSA —
yeM “HU>Ke" Sg3BIK IIPOTPAMMUPOBAHUSA, TEM, KaK IIPABUMAO, KOM-
IIAKTHEE IPOorpaMma).

[TporpaMMHBIe TTIPOAYKTEL OTKPBITEIX CUCTEM UMEKOT CPABHU-
TEABHO OOABINYIO H30OBITOYHOCTE (AASl OpPraHu3anuu (PamAOBOU
CTPYKTYPE IIPOTrpaMM, AAsl oDecrieyeHHuss HeOOXOAUMMOHY yHUBEp-
CAABHOCTH), IIO3TOMY AASl MX pPa3MelleHHss TpeOyeTcss HeCKOABKO

OoABIIIE TTAMSATH.
Kak BMAHO M3 BBHIIIEM3AOXEHHOIO OAHHM M3 Ba’XHEHIINX

OTAUYMTEABHBIX IIPU3HAKOB KOHTPOANEPOB sABAsIeTCA 0OBeM mnpe-

AocTaBasieMOoH naMsaTH. 110 pacnoaaraeMbeiM oO0LeMaM HaMATH

KOHTPOAAEPEL] MOXHO YCAOBHO PA3ACAUTH HA YEThIPE TPVIIAI:
nepBasi — 00beM namsiTu Ao 2 Kbaur;

BTOPasi — o0beM maMATH A0 8 Kbaur;

TpeTbss — 00BbeM HaMaTU A0 64 KOAHUT (BKAIOYUTEABHO);

yeTBeprass — 00beM naMatu 6osee 64 KGaur.

B sopMarbHOM paboyeM pexuMe AMHAMHYeCKHe XapaKTepu-
CTUKU TEXHOAOTUYECKHX IIPOLECCOB B 3ACKTPOIHEpPreTUKe He
IPEABABAAIOT BLICOKHMX TPeOOBAHUH K OBICTPOAEHMCTBUIO YCT-
POUCTB TEAEMEXAaHUKH (aBapMHHbIE PE)XXHMbI HE paccMarpuBa-
10TCs). OCHOBHBEIM "Y3KUM MECTOM' Ha CEerOAHSUIHUM AeHb, Or-
PAHHUYUBAIONIMM CKOPOCTE OOMeHa AAQHHBIMH B TeAeMeXaHHKe,
ABASIETCS KAHAA CBsA3H, @ He NMPOU3BOAUTEALHOCTE IIPOIIEccopa,
OAHAKO 1npu 00paboTKe OoAbIIMX 00BHLEeMOB MH@POpPpMALMU (3TO
OTHOCHTCS K KOHTPOAAEpAaM TpEeThe! U YeTBEPTOH I'PYIII) AdXKE B
HOpManbHOM pabouyeM pe’XumMe OT KOHTpPOAArepa Tpebyercs BbI-
COKasi IPOU3BOAUTEABHOCTE (MHAYEe OH He CMOXXeT yClieBaTh pa-

DOTATHL B peaAabHOM Macuutabe speMeHy).
00 1M
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[Tpou3BOAUTEABHOCTE IIpOILleccopa — BTOPOU BAaKHEHINWH
OTAMYMTEABLHEIN IPHU3HAK KOHTPOAAEDOB.

ITo TakTOBOM 4ACTOTE (IPOMIBOAMTEABHOCTH] KOHTPOAAEPH
MOJXXHO YCAOBHO PA3AEAUTH Ha 4YeThipe IPYNIHIbL:

A0 1 Ml

A0 8 MI';

A0 20 MTI;

Goaee 20 M.

Pabora nporpaMMHO-aIIlapaTHLIX CPEACTB B PEaAbHOM Mac-
inTabe BpeMeH IPEeAIIoAaraeT PasBUTYIO CTPYKTYPY YCTPOMCTB
CBA3U C oObeKTaMu KOHTpOAA (YCO). OOMeH pAaHHBLIMU OCyile-
CTBASIETCSI UYepe3 KOMMYHUKAIMOHHEIE IIOPTEL. KOAMYECTBO pea-
AM3YEMBIX KOMMYVHHKAUOHHBIX IOPTOB — TPEeTHUM OTAMYUTEAB-
HBEIU JIPHU3HAK KOHTPOAAEDOB.

Hepe3 KOMMYHUKAIIMOHHEBIE TIOPTHI OCYIIECTBAAETCS CBA3L C
WHCTPYMEHTAALHBIMU M OTAAAOYHBIMU CPEACTBAMU, UMEIOLIUMHU-
Csl CeTAMU (IIPOMBILIAEHHLIMH, AOKAaAbHbBIMH U AP.), KaHaAaMu
CBSA3M (OCHOBHBLIMM 4 Pe3epPBHEIMU).

3.1. KoHTponnepsl Ha OCHOBE 3IEeMeHTHOM Baabl
obLwero npuMmeHeHuns

KOHTPOAAEDE! PA3SAMYAIOTCH U [I0 UCHOAB3YEMOW IAEMEHT-
HOM Da3se:

KOHTPOAAEPBI, UHTETPHUPOBAHHBIE K3 JAEMEeHTHOU 0asnl 00-
11jero NpuMeHeHus (B OCHOBE AOTUUECKUE SAeMEeHThI),

KOHTPOAAEPHI, IIOCTPOEHHLIe Ha 0a3e OAHOKPHUCTAALHBIX
MUKDPO-OBM;

KOHTPOAAEDPEI, UCTIOAL3YIOIVE MUKPOIIPOIECCOPHEIE HAOOPLI

HexkoTopsie IPONU3BOAUTEANM OT KOHBEPCHUOHHEIX 1IPEAIIpUs-
THUY, NMesl OIPEeAeACHHBIM HapaOOTaHHBIM ONBIT, IIpeAAdTaAd
IPOTPAaMMUPYEMBIe YCTPONUCTBE, COOPAHHBIE U3 SAEMEHTHOH 0a3hn!
0011ero NpUMEHEHUs. Takue KOHTPOAAEPHhl HE MMEAHM B CBOEM
COCTaBe MaTeMaTudeCKuXx ODAOKOB M IIO3TOMY HE MOTAMN BLIITOA-
HATH MaTeMaTHUYeCKUX onepainui. Bce nmporpavMel, HalluCaHHbI€©
ANST HUX, COAEPKAAM TOABKO ADTHUYECKHUE ALUCTBUII.

[TporpaMMuUpoOBaHUe OCYUIECTBAAAOCH Ha CHEIUMUYHOM Ma-
NIMHHO~-OPHUEHTUDPOBAHHOM $3bIKe, Ha CHelHaAbHO pa3padboraH-
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HBEIX AASl 3TOTO CPEeACTBaX nporpaMmupoBaHus. OObeM mnamsiTu
COCTABAAA 2 Kbaura.

Takue KOHTPOAAEpBI CIIOCOOHB! BLIHOAHATHL HNPOCTHIE, B OC-
HOBHOM AHMHEHHEIE [IPOrpaMMbl (IIPOCTEHINNE aBTOMATHI C 3a-
AAHHOM ITOCAEAOBATEABHOCTHIO ACHUCTBUY, UTPYIIKHM, HECAOXKHASA
OBITOBAasT TeXHUKA U Ap.}. AAST pelneHUs 33aAa4 3HEPreTHKH OHU
HEeOPUTOAHEI U B AAALHEWNIEeM PAaCCMATPHUBATLCSA HE OVAVT.

3.2. KouTponnepout Ha OCHOBe
MMUKPONPOLLeCCOPHbIX HabopoB

3.2.1. KoHTponnepbi ¢ namMaTbio o 8 Kbaur

[IporpamMmMa, pearusymonias KAaHAABHBIM NPOTOKOA OOMeHa
AQHHBIMU YCTPOUCTBA TEAEMEXAHUWKH, COCTABASET (B CpepHeM)
2 Kbanra (MCKArOYeHUe cocTtaBasieT yerpoucTso "TPAHUTY, npo-
rpaMMa AAsl KOTOPOTro He ymeuaercs B 2 KbauTa).

Kpome obs13aTeAbHOU QyHKIIHH 00MeHa HHpoOpMal el KOH-
TPOAAEPHI AAHHOU TPYIHIBI Ha ocTrasumnecsa 6 KGaut crrocoO6HRI
BBIIIOAHHUTHL HECAOIKHYIO IPEABAPUTEABHYIO 00OpadOTKy, HATPU-
Mep HepeynakOBKY AGHHBIX IIPH peTpasCAAl M. PaboTaTteh ¢ 60AB-
UM yucAoM YCO TakOU KOHTPOAAED He CMOXKEeT, TaK KaK He
CyMeeT pa3MeCTUTh MHOIO33AaUHYIO ONEepPAalMOHHYIO CHCTEeMY
PEaABHOTI'O BPEMEHHU C ApaBe€paMH U IIP., CAGAOBATEABHO, KOH-
TPOAAEDPEI C IaMATBEIO AC 8 KOAUT (MIPUMEHUTEALHO K CPEeACTBaAM
TEAEMEXaHUKH) MOJXHO VCIIeIIHO HCIMOAB30BATH B KAaHAABHEIX
apanTepax yCTPOUCTB IMepepAdudl U IpueMa MHPOpMaUuu.

3.2.2. KonTtponnepsi ¢ naMarsio go 64 Kbanr

KOHTPOAAEDE] C NTAaMATEIO A0 64 KOauT criocobHul padoTaTh B
MOAHOM 00BbEMe TPAAWLMOHHBIX TEeAeMEeXaHHUYeCKUX DYHKIIMM,
TdK KaK MOT'YT PA3MeCTHTh MHOTO38AAYHYIO ONEPALIMONHYIO CHC-
TeMY DPEaAbHOTO BPEMEHH CO BCeH aTpuOYTHKOH; MPOTPAMMEI
pearu3yrolye KaHaAbHbIe IIPOTOKOARI OOMeHAa AGHHEBIMH YCTPONCTR
TeAEMEXaHUKU, U MHOTI'UEe IIOAB30BATEABCKHE IPOrpaMMubl.

HcrioausaTs HeTpapAMBMOHHEIE QYHKUUH (paboTy B NPOMBIII-
AGHHBIX ceTaXx Profibus, CAeAOBATEALHO, OPraHU3alXIo pacrpe-

00 1)1
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AEAEHHBIX cCHCTEM cOopa U 06paboTKM MHPOPMALHY, aPXHUBUDO-
BaHHe, XpaHeHy#e HOPMATUBHOM HMHGOpMAaIHH, BU3yarH3alHio,
GUABTPAIIHAIO, CTAAKUBAHUE, CYMMUPOBAHUE, OPraHU3aIuio Bpe-
MEHHBIX Cpe30B MH(OpMAIlUM — TPEHAOB) AAHHBEIE KOHTPOAAE-
pPEl HE CMOTYT ¥3~3a OrpaHU4YeHHOM IaMsiTu. OCoOO6eHHO MHOTOo
IMaMaT Tpebyerca AAS OopraHM3aluuu (DYHKUWUM apXUBUDPOBaHMS,
XPaHeHHUsT HOPMaTUBHON HHMOPMAUU ¥ BU3YAAU3AITHU.

3.2.3. Konrponnepsi c namarsio 6onee 64 Kbanr

Konrpoaaepn ¢ namareio Oonree 64 KbauT OORIYHO MMEIOT
IaMATh, 3HAYHUTEABHO Ipesbiuiaroinyro 64 Kbaurta (00BIYHO
0,5 Mo6auT 1 60oAee). Takon CKa4OK 00BACHASTCH KauyeCTBeHHBIMH
U3MEHEHUSsIMH B CTPYKType aappecapud {appecyemoe IPOCTpaH-
CTBO BBIXOAMT 34 IIPEAEALl OAHOTO IEeCTHAALIATHOUTHOIO CAOBAQ).

KOHTpPOAAEDPB! 3TOU TPYHIIBI CHOCOOHEB! BBIIOAHHTE AIODLIE
3aAaYH TeAeMeXaHMKH, BKAIYAA opraHu3aunw MUHKpo-OMIK.
DakTHYEeCKH 3TO YK€ He KOHTPOAAEPH! B NPUBLIYHOM MTOHUMA-
HUH, a, CKopee, MUHU-I3BM (110 0O0BbeMaM IaMATH, TTPOUIBOAM-
TEABHOCTH IIPOIIECCOPOB, BO3MOXHOCTAM CBA3H ¢ YCO U ApP.).

[IporpaMMUpOBaHUe TAKUX KOHTPOAACPOR MOXXET OCYIeCTB-
ASITBCS CTAHAAPTHBIMU CPEACTBAMU OTKPLITEIX CHCTEM.

Ha puc. 1 nmokazaHa ycroBHAA KaaccuduKais MPOMBIIIIACH-
HbLIX KOHTPOAAEPOB.

HpoMmbliienHsie nporpaMmMupyemMhie
AGruYecKne KOHTPORAEp.HI

KoHTpORNeps: Ha OCHOBE
OBHOKPUCTANNbHbIX MyKDO-IBM
w ! MHKDOTPOLECCOPHLIX HADOPOE

KOHTDOAACDH HA OCHOBE 31IEMEHTHOW
6aast 00UIero NnofbL3INBaHMS

IV rpynna,
06bemM NamsTy
bonee
64 Kbait

it rpynina,
o0bem MaMaTH

10
8 Kbaitr

(tf rpynina,
ofneM mamaTy

10
64 Kbaint

| rpynna,
obvem namsaTH

0
Kbaitr

Puc. 1. Ycnoeuasa knaccnpukauma NpoMbiiiieHHbIX KORTPO1epoB



17

4. COCTOSSHVE PbIHKA COBPEMEHHbIX
CPEOCTB TEXHONOIMYECKOIrO KOHTPONS
C NPOrPAMMUPYEMOMN JIOFMKOW
N9 SNEKTPO3HEPTETUKW

4.1. lNporpammMmHo-annapartHbie cpeacrea
OTeveCTBEeHHbLIX Npou3ssoguTenem
(rpaxxnaHCKMX U KOHBEPCUOHHDBIX NpeanpusiTuin

OTedecTBeHHBIE NMPOU3BOAHTEAM BBHIIIYCKAIOT CAEAYIOIIHE
IpPOTPaMMHO-anIapaTHele CPEeACTBA:
nepeparollee YyCTPOMCTBO KOHTPOAMpPyeMoro myHkra KI1-P

(Psi3aHCKuUM NMPUOOPHBIM 3aBOA);
yCTpoUCTBO cOopa AaHHBIX "Aearra TM" (AOOT “Ilen3sa-

spepro” u HUMAUWT, r. Ilensa);
cucreMy TeaeMexaHuku "TEKA" (HVIM "Aprox”, r. Mocksa);

AaBTOMATHU3UPOBAHHYIO CHUCTEMY AMCIIETYEPCKOTIO KOHTPOAS
n ynpasaeHus ACAKY KC-10 (HTBILI "CATYPH-90" u TOO
"CEBKO", r. Mockaaj);

ycTpoucTBo cbopa aaHHbIX YCA (TOO “Cucremnl Teaeyi-

paBaeHus '),
yctpoucTtBO KII "Teaekanan-M" (AO3T "Cucremn cBsizu 4

teaeMexaHuku' , r. Cankr-llerepGypr);

YCTPOHUCTBO HHTEAAEKTYAAbHOE KOHTPOAUPYEMOTO TeAEMeXa-
HUYECKOTOo IIYHKTAa TeaekoMiaekca "CEBEP-M" (HITO "Asroma-
TUKE" MuUHHCTEPCTBA ODOPOHHOM ITPOMBIIIAEHHOCTH]);

MHKPOIIPOIECCOPHBIN TeAeMeXaHuueCKU KoMineke MITTK-KTT
(3aBOp "Oaerrponyart’, r. Caukr-Ilerepbypr);

ycTpoucTsa Ha Dasze KorTpoasepoB B202IIK "CIIPYTY (OAO
"Otpenenne paspadborku cucreMm”, r. Kupon).

4.2. NporpaMmmHoO-annapartHblie cpeacTBa
NPOM3BOAUTENEN, NCNONL3YIOLWNX
KOHTDOJINEepsbl 3apydexHbix Gmpm

Kontpoareps! 3apyOesXHBIX UPM UCIIOAB3YIOTCS IIPOHM3BO-
AUTEASMHU CAEAYIOIMX [IPOTPAMMHO-AIIIapPaTHBIX CPEeACTB:

0C-1061
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ycrporcrea KI'T Ha 6a3e KoHTpoaaepor tuna leleSAFE (Ka-
Hapa) — AO "KOHYC" (HepeauHnj, r. MoCKaa,;

ycrpoucTBa Kl na 6aze korTpoarepor tuna PLCDirekt {Amo-
Husgs 1 CIIA) — AQO “KOHYC" {Hepeausn), r. MockBa;

ycrpoycra Kl (Ha3Banus euge He umeer) — OL] "KOHY(C"
(I'lonremryk);, HU>RHeBApTOBCKHME 3ACKTPHUYECKMe ceTH THoMeHb-
sHepro, . Hu>XKHeBapTOBCK,;

yerpodictsa KI1 "Huxuero yposua' Tuma DEP-PL — AO3T
“AEIT", r. Mocksa;

kKomnaekca ycrpoycTts tuna MCT (CTEAKQO) — npeacrasu-
TEeAY IIOALCKUX dupM B r. MocCKBe;

YCTPOMCTBA Ha 0a3e KOHTPOAAepOB dupMel SIEMENS — npea-
craBuTeau pupMmel SIEMENS B r. MoCKkse;

YyCTPOUCTBA HA Da3e KOHTPOAAEPOB pupMbl Acea bpoyH bo-
Bepu ATA. (ABB) Tinma RTU200 — upeacraButeau dhupmsl ABB B
r. MocKkse;

ycrpoiicrBa SMART-KIT na 6a3ze koutpoaarepos SMART 1/0
dupmel PEP Modular Computers — 3A0 PTCodr, r. Mocksa;

ycrpouctBa SMART-KIT Ha 0aze kxounTtpoarepoB SMART?
(pharbHeMIIee pazsutHe KoHTpoarepa SMART 1/0) dupmer PEP
Modular Computers — 3A0 PTCodT, r. Mocksa;

ycrpouctBa SMART-KIT1 Ba 0a3e kontpoaaepon 1UC 9000
dupmur PEP Modular Computers — 3A0 PTCodT, r. Mockga;

ycrporicTBa SMART-KIT na 6aze xourpoarepor VME 9000
dupmul PEP Modular Computers — 3A0 PTCodT, r. Mockasa.

4.3. MporpaMmmMmHo-annapardbie cpeacTaea
OTKPbLITHIX CUCTEM

Bcem tpeOoBaHUAM OTKPBITHIX CHCTEM OTBEYAeT YCTPOWMCTBO
SMART-KIT.

OpueHTUPYSACL Ha KOoHTpoarep SMART-KII, KoHeuHnbIN
[IOAB30OBATEAL OAYYAEeT:

0e300AEe3HEHHRIN IepeXxXop CO CTAPOU TEXHOAOTHUM HA HOBYIO
0e3 pa3pylIeHUs Y>Ke CAOKUABIIEHCA CUCTeMul cOopa U 06padorT-
KU TeaernHPOopManuy;

BO3MOXXHOCTb paboTrbl CO BCEMM CTAPEIMHM TeAeMexXaHuuec-
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KUMHU [IPOTOKOAAMM, & TAaKXKe C TOABKO YTO HOSABUBUIMMMCA HA
DOCCHUHUCKOM PEIHKE,

BCEe PECYpPChl CTAHAAPTHOU OIMIEPAalMOHHOM CUCTEMBI PEaAb-
HOTO BpeMeHH OS5-9;

MOILHEHUIIHU MTPOrPAMMHBIN MHCTPYMEHTapHUH, COOTBETCTBY-

IOLUIUH BCEM OCHOBHBIM MEXKAYHAPOAHBIM CTAHAADTAM,
BO3MO>XHOCTE padOThl B CAMBIX HOIIYASIPHBIX B MHUpE IIPOTO-

KoAax npoMuliaeHHBIX ceTter (PROFIBUS, MODBUS);
BO3MO>XHOCTb OPraHM3alluy HEIOCPEACTBEHHO Ha KOHTPOAHM-
pPYeMOM IIYHKTE (Ha 0a3e MepCOHAABHOTIO KOMIBIOTEPA) CUCTEME]
cTOOparkeHuda HHPpopmauuun — MUKpo-OHK;
IOAHVIO TIOAAEPIKKY M COIPOBOXAeHMe B Poccum.

5. POPMA OBOELLEEHHOW TABJ/IULLbI
CPABHUTEJIbHbIX XAPAKTEPUCTUK
CPEACTB TEJIEMEXAHUKMU

5.1. O0wme NONOXKEHURA

[TacmopTHBIe AaHHBIE YCTPOMCTB OT DPA3HBIX NPOU3BOAUTE-
ACH HMEIOT CYLIeCTBEHHBIC Pa3AHYUs B HAaOOpe XapaKTepH3VIo-
X H3AEAMEe TIapaMeTpoB, ITO3TOMY OBIBAET TPYAHO IPOBOAUTE

CPaBHUTEABHYIO OLIEHKY TaKUX YCTPOMCTB.
AAsSI CPaBHHATEABHOM OUEHKH IIpOrpaMMHO-AlNaparTHBIX

CPEACTB TeAeMeXaHUKH TpedyeTcsd OHpeAeAuTbh HeOOXOAMMBIN
HABOpP TeXHUYeCKHUX HapaMeTpoB M B COOTBETCTBHU C HHUM CO-
CTABUTH AAS KAKAOIO YCTPOMCTBA TAOAMIILL.

Hafop TeXHUYECKHX [IapaMeTPOB AOAXEH ObITb MUHUMAAB-
HBIM, HO AOCTATOYHBIM AASl HOAHOYM XAPAKTEPUCTUKHU HU3AECAUM.

5.2. OCHOBHbI@ CpaBHUTE/NbHbIC NapaMeTpbl

K OCHOBHBIM CPAaBHUTEABHBIM IapaMeTpaM OTHOCHATCH:
5.2.1. OO reM OpepAOCTaBASAEMOM [TOAB30BATEAIO [TAMSATH.

5.2.2. IIpOU3BOAUTEALHOCTL LEeHTPAABHOTO IIPOIleCCopa.
5.2.3. KoanuecTBO KOMMYHMKAIIMOHHLIX ITOPTOB.

DO-101
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5.2.4. Haaryye KOMMYHUKAUUOHHBIX CONPOLECCOPOB.

J.2.3. BO3ZMOXXHOCTE PAOOTHI B IIPOMEBIIIIACHHBIX CeTAX.

5.2.06. Harn4dne KOHTPOAS 1IEAOCTHOCTH Iielle¥ BBOAA TeAe-
CUTHAAU3AILUU.

5.2.7. Haauaue KOHTPOAA ielied BBOAA TEACU3IMEepeHUM.

5.2.8. Haauuyne ranbBaHHYECKOH Pa3Bs3KU 11elieVl BBOAS TeAe-
CUTHAAM3AIUM OT CUCTEMBEL,

5.2.9. Haaynyue raaAbBaHHUYECKOHW Pas3Bsi3KHU HEIer BBOAQ TeAe-
CUTHAAU3AIUU MEXAY COOOH.

3.2.10. Haauuye rarbBaHUYECKOM Pa3BA3KH LlefleH BBOAA Te-
ACU3IMEPEHHH OT CHCTEMBI.

5.2.11. Haaruume raaAbBaHUYECKOH PA3BA3KHU lieller BBOAA Te-
ACU3MEPEHHH MeXAY COOOH.

5.2.12. O6BeM Teaeusmepenui Tekymux (TUT).

5.2.13. O6wem TeaecurHarusanuu (IC).

5.2.14. O6neM TeaeusMepeHUH HHTErpaArsHBIX (TVIN).

5.2.15. O6peM KOMAaHA TeaeyripaBaeHus {1Y).

5.2.16. Bo3MORKHOCTE peTPaHCASIITHH.

5.2.17. O6beM KOMAaHA TeAeperyauposaHus (IP).

5.2.18. BoaMOKHOCTE pabOThI 110 HECKOABKMM HAlIPABASHUSM IIO
DA3AHMYHBIM TIPOTOKOAAM H € PA3HOHU CKOPOCTBIO OAHOBDEMEHHO,

5.2.19. CxopocTy nepepat M0 KaHanaM CBA3M.

5.2.20. I'Turarouiee Haupsi>KeHHe.

5.2.21. Bo3aMoXHOCTE pPe3ePBUPOBAHUs TUTAHUA OT GaTapeu
aKKYMYAATOPOB ONEPATUBHOIO TOKA.

5.2.22. AMania3zoH paboyYux TeMIIeparyp.

5.2.23. lTorpedbagseMasd MOUIHOCTD.

5.2.24. Haanuue BCTPOESHHEIX MOAEMOB.

5.2.25. Peructpanus COOLITUN BO BHYTPEHHEN OYePeAUr C Mel-
KaMHu BpeMeHu.

5.2.26. Bo3aMOXHOCTL HOAKAIOUEHUA OEPCOHAABHOTO KOMIIhL-
I0TEPa K AI0O0OMY YCTPOMCTBY KOMIIACKCA.

5.2.27. Haanune ceprudhukara l'occragpapra Poccuu.

5.2.28. BoaMoxHOCTL oprann3anuu mMmukpo-OViK.

5.2.29. Bo3MOXBOCTL U3MEeHeH s pexuMa padoThl ¥ KOHGU-

rypanufd Ka>kporo yCTPONUCTBa HeIIOCPEACTBEHHO Ha O0BeKTe HAK
C AMCIIETIEPCKOro NyHKTA.
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6. CPABHUTEJIbHBIE XAPAKTEPUCTNKM
OCHOBHBIX YCTPOVICTB (BA3A JAHHbIX)

B TabA. 1 npuBeaeHb! CPaBHUTEALHBIE AAHHBIC YCTPOUCTB 10 ABYM OCHOBHBIM IHapaMeTpaM:
00 beMaM NpPepOCTaBASIEMOHY TOALB30BATEAIO IIAMATH,

[IPOU3BOAUTEABHOCTH ITPOLLECCOPOB.

B raba. 2 cBepeHbl A@HHEIE 10 TpeTheMy OTAMYUTEALHOMY NIPU3HAKY KOHTPOAAEDOB —
KOAMYECTRY PEAAU3YEMEIX KOMMYHHKAIIMOHHBIX [IOPTOB M CKOPOCTHU Ilepepdadyu MHEPOPMA-

ITHW T10 KdHaAaM CBs3H.

B Taba. 3 npuBepeHbl AaHHEBIE 10 BUAAM M 00beMaM repepaBaeMo¥ MHMODpMAalHY.
B raba. 4 npuBepeBbl AaHHLIE 110 IapaMeTpPaM BXOAHBIX H BEIXOAHBIX CHTHAAOB.

CpaBHHATEABHBIE XaPAKTEPUCTHKH KOHTPOAAEPOB

10 TUIIaM IIPOLEeCCOPOB M 00beMaM NaMSTH

Ne Tun T
. YCTPOHCTBA LASH
1 KN-P Her
2 Oensta-TM -
3 KOMNAC 250
™ 2.0
4 TEKA -
5 | KC-10M -
6 | CHMCTEN -

[TaMsTb YCTPOWCTBa, K&alT

EPROM

Yaptpad.
Jo 8

Her

p—

y,
32: no 64

DRAM
(O3Y)

Ve

S

296

-l

32; oo b4

SRAM
([13Y)

Her

e

Her

flo 32

Tabauua 1
Mpoteccop -
TaxroBas Conpo-
Tun “acTota, |  Leccop
My {Hanume)
Intel 80C51 4 HeT
C165, C51, 20 ADSP-21
ATMega
Philips, 80C552 = | Her
intel, 80C188, - | Her
Cctagon Sistems 1

P
P
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[TaMaTh YCTPOACTRA, KBAUT . [0 1eccop
ﬂNE. yCT;oHﬁﬂCTBa e DRAM SRAM Tun -Lr;g?)iﬂ Eggggp
FI ASH YneTpad (03Y) (F3Y) M | (RanuuKe)
L —4 — - | — e, - i
7 TenekaHan-M - —~ — ~ Z-80 8 Her
8 Cesep-M 2 - 2 —~ OpHokpuct. IBM, 12 =
| | | KP1816BES1,
| KP1816BE/51
9 MITTK-K]] — 128 32 - BEUC-muxponpoLec- — ECTb
| | copwl, cepun K580,
’ | | KP1810BM86
10 «KOHYC» — — —~ — TeleSAFE — —
TeleSAFE | J
11 «KOHYC» - | - = | ~ { PLCDirekt — —
PLCDirekt
12 «KOHYC» | -~ | ~ — ~ i 1BM PC/AT, - ECTh
(MNonetnyk) - 380 v Bhile
13 | DEP-PL - - | 256 256 KowTponnep 25 Her
| ! | (101000) | (mo512) | DECONT, Z182 |
14 MCT | —~ - - - Motorola 68000, ~ I MC68
(CTENKO) wurHa VME | |  HC1
15 SIEMENS 20 Her 20 Het SIMATIC — CP521
S5-100U (103) ‘
10| RUA0(EE) ) 8 f;;ﬁz’ Her %28* | 128 | 80188 10 3752
17 | SMART-KT 1024 1024 512 | e4 | MCB8302 0 | 1
18 CNPYT 1 = | - | - — | Koutponnep B202NK | - {  Her

* BHewHss BONCAHUTEIbHAR NAMATh

e
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Tabauua 2
CpaBHNTEABHBIC XEPAKTEPHUCTHKU KOHTPOAAEPOB NO unHTepdencaM
U CKOPOCTIM Nepepaum
Tun nurepdenca | Hannune
" YT pELTBa RS232, wit Ré485 i OPI/SPS Cmmﬁnw?/ecpew’ AL RIMECKOY
S P (Hanuume) PA3BAKH
1 Kf1-P 1 Her I Het 50-1200 Her
2 LOenbra-T™M ~ 1 r Het 50~-1200 -
3 KOMIAC ™ 2.0 2 2 Het H0—1200 EcTh
4 TEKA 1 1 Het 50-1200 ~
5 KC-10M ] Het Het J10 9600 B
6 CUCTEN 2 1 Her 50-600; 1200 {ao 4800) EcTb
! | Tenexaran-M 1 1 : Her 50~-1200 ECTh
8 | Cesep-M 1 Het HeT o0; 100; 200, 300 ECTb
9 | MINTK-KI Her i ) Her 50-1200 —
10 «Konyc» TeleSAFE Het ] Her 50-1200 —
11 «Konyc» PLCDirekt Her i HeT 50~1200 -
12 «KoHyC» ([Tonetwyk) — — | — — -
13 DEP-PL. 2 2 Her 50-1200 Ecy
14 | MCT {CTENIKO) | 4 — 50--4800; 9600 Ecb
15 SIEMENS 1 1 Het 110-9600 ECTh

£C



Oxonugrue mabauunst 2

N o Tvn nHTepdenca ] Hanruue
an! ycr;?ﬁr-::ma 08099 1t ASASS T SPI/SPS Cmpocgmzpemqu, r aNbLBAHUYECKOU
’ (Hanmn4ue) PAIBAIKH
16 “ RTU 200 (ABB) ! 1 (B nokansHoM | 1 {B NOKanbHOM EcTb T 50-3600; 19200 ECTh
cetn bea cetn bes
| OrpaHvyeHun) OrpaHnyeHnn)
V7 SMART-KI] 2 {B nokaneHoW | 1 (B ROKANLHOR ECcTb 50-9600; 19200 ECcTo
h cety Hes cetn 663
OrpaHytueHui) OrpaHuyeHni)
18 ) %M ) 1 _! — | ~ - i EcTs
Tabauua 3
CpaBHUTEeAbHbIE XapPaKTepHCTHNKU KOHTPOAAEPOB
110 o0bseMaM TeaenH@opMauy
No TUn -Obbem uidopmaumy no ee BnjaM
ne YCTDOMCTBA T;rﬂ' TUH | TC TY 1 bLW PT
1 {KI-P O1 32 a0 64 O1 16 01 16 Ot1 32 101 16 Or 16
‘ war 32 [0 64, no b4, 10 64, 0o 64, 1o 64,
| war 16 war 16 war 32 war 16 war 16
2 | Densta-TM [0 80 cymmapHo llo 80 [o 80 No 80 Het B ofnemax TUT
! ] CYMMAPHO CYMMAPHO CYMMaPHO niC )
3 I KOMIMAC bes orpanmueHin, war 8 | Bes orpa- bes orpanmn- | bea orpaHu- Het B obbemax TUT
LTI 2 0 INOPEDEHLIMATIBHBIX, HUYBHYN, YEHWR, Wwar § | yexmn, war 8 u1C
] i 10 yPunonapHeix  jward I

— — ST

N
e
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4 1 TEKA 16 Het 128 256 LHe‘r Het
5 | KC-10M B Ot 0 no 64, war 8 Ho 8 No 96, war8 |[o32, war8 |Her Het
6 |CUCTEN 32 / B4, war 8 24 96 / 192, 16/ 24, - -
ar 8 wiar 8
7 | TenexkaHan-M O7 0 no 64, war 8 - Or0po 128, |O70 po 64, Het * B obbvemax TUT
war 16 war 8 ni1C
8 | Cesep-M 64 32 96, no 128 32 Her B obbemax TUT
u 16
9 | MIOTK-KN Ot 32 po 320, war 32 Ot 32 Ot 32 Ot 32 ECTh ECTb
1o 320, no 320, no 640,
war 32 war 32 war 64
10 | «Konye» TeleSAFE  { O1 8, war 8 ~ Ot 8, war 8 Ot 8, war 8 Het | B obbemax TUT
n1C
11 | «KoHye» PLCDirekt | OT 4 0o 16, war 4 - 10, war 16 8, war & HeTt B obuemax TAT
n1C
12 | «KoHye» ~ — ~ — — —~
(foneulyx)
13 | DEP-PL 3 18 (s DEP 16 3 Het | B obbemax
PL/FC) | I nTC
14 | MCT ~128, war 64; 64, war 32 | 1024, war 256 | 64 — B 0bnemax
(CTENIKO} =64, war 32 TUTu TC
15 | SIEMENS 32, war 4/8 = 256, war 4/8 |16, war 4 Het B obnemax
TUT u 1C

GC



OKoruanue matauyst 3

No Tun Obbem uHDOopMaLIMK No ee BULAM
il VCTPOWCTBA TUT TUN TC 1Y bUA PT
16 | RTU 200 (ABB) Ho 255 (8 6uT), po 147 | lo 255 o 1176 Jo 588 be3 orpanm- | bes orpanm-
(16 bur), (B nokanoHo# | (B cey Be3 | (B caTy Be3 (B ceTu 6e3 YEHIN Yeru, war 16
CETW De3 OrpaHnyeHn), | OFpaHNYEHW | OrPAHNYEHW), | OFPAHUYEHIA ),
tiar 8 ), twar 16 war 10 war 16 )
17 | SMART-KI1 bes orpaHuyeHuid, war | bes orpatm- | bes bes be3 bes orpan-
6/32 liEHHﬁ, OFD&HH"!BHHF‘I, ﬂrDaHHLIEHMﬁ, DrDaHHHeHHﬁ YeHWH, tiar 3
AnpdepeHLanstbix, wiar 8 war 8 war 16
unu 12/64
YHUTIONAPHBIX
18 [ COPYT o 128, war 32 [lo 256 8 1o 256 B Ho 108, —~ B obnemax
nobom coot- | mobom coot- | war 12 TUTu1C
HOLLIEHUN HOLLEHWH C
c TC TUIA

9¢
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CpasBHUATEADbHBIE XapPaKTepUCTUKMA KOHTPOAAEPOB

10 BXOAHBIM ¥ BBIXOAHBIM IapaMerpam

Tabauua 4

praey

—l.

Al

Bxagot TAT Bxoapi 1C Boixogm TY
v ur / 7 ", U / / Ty
e FLIPOACTES MA <Om : : MA A :
1 KP-P 0-5, 2,5 0-10 =19-29 6-20 4 ~12-220
~H+0+ 45
z LeabTa TM 0-5, 1,0 ~ =24 5 4 ~12-220
—H-0—+5
3 KOMIIAC 0-5, - —~ =12/24, 10 — -
™10 —5—~(-4+b =48/60
M1 T
™20
4 TEKA _ - - _ - - .
5 KC-10M 0-5, 1.0 Her =04 10 - -
4-20
5 CUCTEN 0-5, ~ 0-10 - — 4 ~12-220
—5—0++5,
0-20,
4-20
7 Tenekanan-M 0-5 1.0 - =10-16 5-12 5 220
~5-0—+5,

4-2(

£



OxoHuaHnue madiuubl 4

o Bxopnn THT Bxopbl 1C Buixonw TY
n n YCTPOMCTBA / & U J / / U
MA KOM B B MA A B
8 Cesep-M 0-5, 1.0 +10 =15 B S ~250
—5+0++5; |
4-20 |
9 MITK-KIT 0-5 0,2 0-10 =12+18 » ~12+360
0--10 0,1 (Ha +20% 10~40 0,25 =220
) —5+0++5 0,1 2 KOM) 0,44 =110
10 «KOHYC» 0-5, 1,0 Her =24 5 8 ~220
TEIBSAFE By (45
11 «KOHYC» 0--5, 1.0 Her =24 5 4 ~220
PLCDirekt —5=0++5
12 «KOHYC» — - — — - - -
(Fonewyk;
13 DEP-PL 0-3; 0-35;
0-20; 0,13 0-10; 30 10--20 o ~220
4-20 >40 xOm
14 MCT ~5000 0,01 ~100 - - - -
(CTESIKQ) ~1000 0,01 - —~ - — -
0-5 - — ~ — - -
x5 - — - ~ H ~220
0-10 - - - - - —
420 - s - - -~ ~

3¢
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15 SIEMENS £20, 0,05, =74, 5, 250,
4--90 - 0,5, =60, - 2.5 =30
1,0 ~115,
| A 930
16 RTU 200 25 04 £10 =04 - 845 250440
{ABB] +5.0 0,2 +10 0 =48 Or 2 0.9 =300
+10.0 0,1 (100 kOM) =60 - - -
+20,0 0,05 — - - = ~
17 SMART-KN 0-5 1.0 0—10 =18+36 - 6 12360
5045 0,5 - (=60) 2.6 0,25 =290
0-20 0,25 - - - 0,44 =110
4-20 0,25 - _ - - -
18 CHPYT 50, - 45 24 20 10 380
+10.0;

0l
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7. PEKOMEHOALUM NO OBJIACTAM
NMPUMEHEHNY NPOrPAMMUPYEMbIX
TENEMEXAHUYECKUX YCTPOUNCTB

7.1. YCcTponCcrea Ang 3HepreTn4ecKkmx
o0bvekTor 6-10 kB

AAS TeAeMEeXaHU3AUUN SHEPreTHYeCKUX OOBeKTOB HalipsxKe-
"HueMm 6-10 xB npuropAHs! yCTpouUCTBA 1€PBOTO UAM BTOPOTO TH-
oB, OOBLIYHO HAa TAKUX OOBLEKTAX HET IOCTOAHHOTO AEKYPHOTO
[IEePCOHAAQ, & TEXHHUYECKOe OOCAYXKHUBAHHUE YCTPOHCTB OCYLEeCTB-
ASIETCSI LIEHTPAAM30BAHHO 3HEProIIpeAllPUATUAMU.

Ob6beMm HHADOPMALUU C TAKUX OOBEKTOB, KaK ITPAaBUAO, HEeRBe-
AMK. KAMMAaTU4YeCKHe YCAOBUSL MOTYT OBITH XKeCTKUMHU, YCAOBUSA
OOCAYXKUBAHUSA (IPOPUASKTHICCKHUE OCMOTPSHI, MAGHOBBIE U HE-
[IAQHOBEIE PEBU3HH, HACTPOMKA, HEOOXOAMMEIM pEeMOHT) — 3aT-
PYAHEHHBIMH. OUIVIIAIOTCA HEAOCTAaTOK MecCcTad, OTCYTCTBUE He-
ODXOAHMMOHN MeDeAr, HeAOCTATOYHAS OCBEIIEeHHOCTh, AUCKOMPOP-
THBIM TEMIIEPATYPHBIN PEXXUM, ITIOCTOSHHO AOBAECIONIAA, MEIIA0-
{asi CKOHII€eHTPHPOBAThLCS TPAHCIIOPTHaA 03abo4eHHOCTh. B Ta-
KHUX 0OCTOATEeALCTBAX Hauboaee 3(PPEKTHUBHBEIM CHOCOOOM BOC-
CTQHOBACHUS HOPMAABHOM PalOTHl TEAEMEXaHMKU CAEAYeT CUM-
TaTh €€ 3aMeHy Ha 3aBeAOMO HCHPaBHYIO. CpaBHUTEABHAs Aelle-
BM3HA U IPOCTOTd YCTPOUCTB IIE€PBOIO ¥ BTOPOIrO TUIIOB HAUAYY-
IUUM 0DPAa3sOM COOTBETCTBYIOT 33A34e TeAeMeXaHU3a1iuY 3Hepre-
TUYeCKUX OOBeKTOB HanpssKeHueM 60-10 kB.

[Tpu BBepenuu snemenToB ACY (Hamnpumep, yuer pecypca
paboThl 3AeKTPOOOOPYAOBAHUA U AD.} PEKOMEHAYEM NPUMEHATL
IporpaMMupyeMhple YCTPOUCTBA ITOCASAYION[UX THIIOB.

7.2. YcTponcrTea ang noacrasumn 35 kB

OYyHKIHUIO TeAeMeXaHUKM Ha TOACTAaHIUM HANPI KEHUEeM
35 KB pekOMeHAyeTCS pellaTh HOCPEACTBOM KOHTPOAAEDPOB BTO-
pPOro TUlia, €CAM HEeT HeOOXOAMMOCTH KOMMEPUYECKOro yueTa 3AeK-
TPO3HEPTHHU, U TPETHEI0 MAU YETBEPTOTO THUIIQ, €CAM HeODXOAHU-
MOCTE KOMMEDPUYECKOr'o y4yeTa 3AeKTPO3IHepruu uMeeTcs.
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Anmnaparypa KOMMEPUYECKOT0 y4eTa IAEKTPOSIHEePTUHN (HaAIIPpH-
vep, UVIC3 3) cama obrapaeTr OOABINUMU O0OBEMaMHU HNAMSIATH U
criocOOHA AAMTEALHOE BpeMs IIPOAOAKATh HOPMaAbHOE PVHKIH-
onupoBaHue (6e3 pa3pylueHus MHPOPMAIUMH) IPY OTKAIOYEHHWH
TUTAIONIEr0 HAIIPSKEeHHUS.

Tem He MeHee YCTPOMCTBO TEAEMEeXAaHUKU AOAKHO CUYMTATh
HaKONAEHHYIO UHDOPMAIIUIO U PeTPAHCAMDOBATL €€ Ha AUCIEeT-
YyePCKHM NOYHKT. B DaMfATH yCTPOHCTBA TEAEMEXaHHKH HeobXxo-
AMUMO Pa3MeCTUTh TPOTrpaMMy UHTepdENCHOTO ApauBepa U Ipo-
TpaMMy IEepeylnakoBKM AGHHBLIX B TeAeMeXaHHYeCKHU (popmMar.
AAST 3TOro HEOOXOANMO IIPEAYCMOTPETHL pe3epB HaMATH.

KOHTpOAAEPHl TPETBETO AU UETBEPTOrO TUIOB CAMU MOTYT C
yCIIEXOM BBIITOAHATH (PYHKIUU KOHIIEHTPATOPOB YCTPOUCTB COO-
pa 1 nepepaun pAaHHBIX (YCIIA) B cucrteMe aBTOMATUYECKOTO
KOHTPOAA M yuyeTa 3AekTposHepruu (ACKY3). Koneuno, 310 OYy-
AT UMEHHO TeXHUYEeCKUN KOHTPOAB, TAK KaK AASL KOMMEDPUYECKO-
roO KOHTPOAA HeoOXopMMa 3alllUTa OT HECAHKIIMOHUPOBAHHOTO
AOCTVIIA U CcepTU(PUKALM AGHHON (PYHKIJUU.

CaepyeT BO3Aep RaThCA OT coBMeuieHust pyarkuum ACKY3D u
TEAEMEeXaHUYeCKUX DYHKIIMU B OAHOM KOHTPOAAEpe (XOTS Takas
BO3MOKHOCTb A KOHTPOAAEPOB YETBEPTOTIO THUIA UMEeeTCsl), Tak
KaK IIPY TAKOM PEIIEHUM IKCIIAYaTallus TeAeMeXaHUKU OYAST CHAL-
HO 2aTpyAHeHa. Ayuuie aag ACKY D yCTaHOBUTH OTAEABHBIM KOH-
TDOAAED, & TeAEMEeXaHWYEeCKOMY KOHTPOAAEDY MOJKHO OCTaBUTh
DYHKIIMIO AVOAUDYIOUIETO TEXHNUYECKOTO yUYeTa IACKTPOIHEPTHH.

7.3. YcTpoucTea gnga nogctavumii 110-220 xB

Ha noacrannusx Haupsorenunem 110-220 xB moryr Ovrth ye-
TAHOBAEHBI KOMIIAEKCHI PErNCTPAIMH aBapHHUHLIX TIEPEKAKOYEHUH
(KPATIT, npoussoacTBa O3AIT MocCoHepro AN aHaAOTUIHEBIEC VM),
aBTOHOMHEIE YCTPOMCTBA KOMMEPYECKOr0 y4deTa 3AEKTPO3HED-
Uy, MOXeT OBITh HAAKEH YYeT PeCcypCcoB paboThl 0O0PYAOBa-
HHUST [IOACTAHITUU.

AN UHTETPUPOBAHUA TEAEMEXAaHUKH CO BCeM CTAHIIMOHHLIM
00opyAOBAHHEM HEOOXOAUMBI AOCTATOUYHBIE OOBEMbI IIaMITH U
NOBBLIUIEHHBIEe TPeDOBaHMA K OBICTPOACHUCTBHIO YCTPOMCTBA.

GO 10
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Ha »THx NOACTAaHIMSAX PEKOMEHAYETCS YCTAaHABAMBATL KOH-
TPOAAEDEI HE HUXXe TPEeThero TUIIA.

7.4. YcrpoicTtea pnst noacrtanunii 330-550 kB

KpoMme (DyHKIUM, yKazaHHBIX AAST nopactanuuy 110-220 kB,
Ha noactaHuax 330-550 kB mo>xeT ObIThL BHEAPEHa aBTOMATU3U-
POBAHHAS CUCTEMA YIIPABACHHUS TEXHOAOTHYECKHMMH IIPOoHecca-
vy (ACY TTI), uMerouias BechMa WHMPOKUe PYHKLUUHM (@ CACADBA-
TEeABHO, HyXAdiomjasacsa B 60AbIINX OO beMax naMAaTH) U Tpebyro-
1yag OpICTPOM Peakliuy, T.e. ORICTPOAEHCTBHSI OT CPEACTB TeAe-
MEXaHUKH.

Ha 1moACTaHIIUAX AGHHOIO KA3CCA PEKOMEHAYeTCSI YCTaHaB-
AMBaTh KOHTPOAAEDEI TPETRETO U YETBEPTOro TUIIOB.

71.5. KpynHbie 9/1eKTpoCcTarnuum,
3NEKTPOoUEeHTPpanu

[IpyuruMasa BO BHHUMaHVe OAOUYHVIO CTPYKTYPY SHEProoOuex-
TOB AQ@HHOTO BHAQ, PEKOMEHAYEM IIPUMEHATL PACIIPEAEACHHYIO
CHCTEMY TeAeMeXaHUKY, IOCTPOEHHVIO Ha KOHTPOAAEPAX YeT-
BEPTOI'c TUIIA.

KOHTPOAAEDE] OTAGARLHBIX SHEPrOOAOKOB OO BEANHAIOTCS MEXK -
Ay co060M UpoMBIIIA€HHOU ceTho Profibus. B KadecTBe AvBuy
CBSI3U HCIOAB3YETCA "BHUTAdA Iapa’.

braropaps oOMmeny uHpopManuer no ceru Profibus 6a3nl
AQHHBIX, CHOPMUPOBAHHLIE OTAEABHBIMU KOHTPOAAEPAMH pac-
IIPEACAEHHON CUCTEMB], O0BEAUHSIIOTCS B OAHY O0111y10 Da3y AaH-
HBbIX, AOCTYIIHYVIO BHEIITHUM I10AB30BATEAAM (VCTPOUCTBA PacIiipe-
ACACHHOW CHCTEMbI BRICTYIIAIOT IPH 3TOM KEK OCAHO C EAHHCTBEH-
HOM HHTeIrpupOBAHBOM 0a30M AAHHBIX).

8. PEKOMEHAALIUA MO BblBOPY
KOHUENUMN MOAEPHUIALIUN

8.1. O6wni noaxon,

[Ipu BEIOODPE YCTPOUCTB AAS MOAEPHU3AIUAY 3HE PreTUuYeCKux
ODBLEKTOB CACAYET UMETh B BUAY CACAVIOIIEe:!
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IpUOOpEeTaTe ANnaparypy, YAOBACTBOPSIIOLYE) 33AQYaM TOABKO
TeKYILEero MOMeHTa, 0e3 yyeTa HepCIIeKTUBbI, HE CAEAVeT, TaK Kak
[IPOLECCH! COBPEMEHHOM UHMOPMATHKY B SHEPIETHKE Pa3BUBAIOTCS
CTPEMUTEABLHO U BCKOPE CHOBa MOJKEeT BCTaThb BOHMPOC O HEOOXOAM-
MOCTHU pelleHud QUuepeAHbIX 38734, CBA3AHHLIX C 3aMEHOM arnapar-
HBIX CPEACTB; eCAHM AdyKe B OAavDRauiliee BpeMsi He IAAHUPYETCA HU-
KAKUX U3MEHEHUY B KOHQUIypalluy CUCTEME] TEAEMEXaHUKH, a TIPEA-
[IOAETEeTCs ee HOPMAaAbHAasA 9KCIAYATalys B CYILIECTRYIOUUX obne-
Max B PYVHKIUAX, TO 1 TOTAA PEKOMEHAYETCH ITPUOOPeTaTsh IIPOrpaMM-
HO-aIlliapPaTHbie CPEeACTBa C VYETOM II€PCHEKTHUBEI Pa3BUTHSA,

[IPHY OTPAHMYEHHOCTH (PUHAHCHPOBAHUA HE CAEAVET IIPHOO-
PeTaTh OTHOCUTEABLHO AEILIERYIO, HO DeCIIepCIEeKTUBHYIO IIPOAYK-
UI0; Ay4Ilie IIOAOXAATEL UAM IIPpUOOPEeCTH TOABKO 4acTh He0o0Xo-
AMMOM aIMapaTypshl, IOCKOABKY COBPEMEHHLIe CPEACTBA TereMe-
XaHUKH ODeCreyuBar0T NoCTeneHHOe HapaliiMBaHue U UHTEerpu-
POBAHHE C Y€ UMeIOIMMCS Ha OOBeKTe 000PYAOBAHUEM,;

[MePCHeKTUBHLIE IPOrPaMMHO-ANIIdAPaTHRIE CPEACTBA TeAeMe-
XaHMKH, 00Aaparoue crioCoOHOCTRIO PAa3BUTHUA, C OOARIITHM UH-

TEPEeCOM IKCIINYATUPYIOTCS MOAOABIM IIePCOHAAOM CAYXKOHI,
CPeAY allapaTyphl ¢ NePCIeKTUBOH pa3Burhsa 0e3yCAOBHOE

IIPeATIOYTEHHE CAEGAYET OTAATh OTKDPBLITHIM CHCTEMaM.

8.2. BoiOOpD OTKPbITBIX CUCTEM

Bo3aMoOKHOCTE PaGOTH B CTAHAAPTHBLIX NIPOMBILIASCHHEBIX Ce-
TSIX YaCTO OCTEeTCH eAMHCTBEHHBLIM CIIOCOO0M HHTEIrPHPOBAHUSA OT-
KPBITBIX CUCTEM C MMEIOUWIMMUCSA Ha O0BEKTax 3aKpPBLITHIMH CHCTe-
MaMH (KOTOPEIE IIPEACTaBAsIeT, HaIpuMep, ussectHasn pupma ABB).

ITpenMyinecTBa OTKPBITBEIX CHCTEM HU3AOXKEHBI B pasA. 2.2.2.

IIpu BuIOOpE OTKPBITRIX CHUCTEM, AdXXe B TOM CAyYae, KOrha
paspaboTKa HOBBIX IIPDUKAAAHEIX TIPOTpPaMM W M3MeHeHUe pabo-
4eil KOHPUIYPALHHU YCTPOUCTB {B Ipoljecce PasBUTHSA IHEPIrocu-
CTeMhbl] 3aKa3YUKOM He IPEAIOAArarOTCs, BCErAa COXPAaHAeTCHd
BO3MOX>XHOCTb CYLIECTBYIOILEMY 3KCIAYATAIIMOHHOMY IIEpCOHa-
AY AW €ro0 I[IpeeMHUKAM B CAyYdae HeOOXOAUMOCTH BHECTH HeoO-

XOAHUMbBIC U3MEHeHHUS.
3aKPBIThIE CHCTEMBLI TAKOM BO3MOXHOCTH HE AAQlOT.

00- 101
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9. PEKOMEHAALIUW MO BbiEOPY KOHKPETHbIX
TEJIEMEXAHWU4YECKMX YCTPOWUCTB

B pas3a. 3.1 macrosamux PeKoMeHAAIIUH YHIOMMHAAOCH, UTO
KOHTPOAAEDH], H3TOTOBACHHLIE Ha OCHOBE 3A€MEHTHOHN 0a3nl 00-
I11ero NoAbL30BaHUA (0e3 cuenuaAmn3aliuu), B HACTOslilee BpeMs B
IAEKTPOIHEPreTHYeCKOU OTPACAU IIPUMEHATL He CAEAYeT M3-3a
KparHe! OrpannyeHHOCTH X QYHKIITUOHAABHEIX BO3MOXHOCTEH.
B sHepreTuke Hy>XHO IIPUMEHSATHL KOHTPOAAEPHL Ha OCHOBE Clie-
IVAAM3NPOBAHHON 3A€MEeHTHOHM 0a3bl — OAHOKPHCTAABHBIX
MUKPO-OBM mMANM MUKPONPOLECCOPHEIX HAOOPOB.

KoHTpoAArepsl, UHTErPUPOBAHHRIE HA OCHOBE OAHOKPUCTAAD-
HbBIX MHUKpPO-OBM M MUKPOIIPOLIECCOPHBIX HAOOPOB, YCAOBHO

PA3AEACHBI Ha 4YeThIpe TPYINL! IO oObeMaM, NIpepAOCTaBASIEMbIM
IICAB30BATEAIM HMAMSTH.

KouHTpo/uiepb! NepBo rpoynibi

KoHTpOoAAepHl HepBOU IpyIiis: {C o6 beMoM nmaMsiITy A0 2 Kbairr)
MOTYT YCIEILIHO HCIOAL30BATLCA B KadyeCTBE KOMMYHMKAIIMOH-
HbIX B AUHEHHBIX MOAYAAX AIODBIX CPEACTB TEAEMEeXaHUKH, Tak
K&K IIPEAOCTABASIEMBIM IIOAL30OBATEAI0 OOBEM IaMSATH AOCTATO-
yeH AAS pa3MeleHHs ONPOrpaMM TeAeMeXaHHYEeCKMUX IIPOTOKO-
AOB OOABUIMHCTBA YCTPOUCTB TEAEMEXAaHUKHU (KpOMe IPOTOKOAA
yctpoucTtBa “I PAHWT"). AAa peuieHuss APYrUX 33234 CAEAyeT
[IPUMEHATh KOHTPOAAEPH BTOPON-YETBEPTOU TPYIILL.

KoHTponnepsi BTOpou rpynibi

KOHTPOAAEDHI BTOPOY I'PYIIIHI {€ 0OBeMOM naMAaTH A0 8 KOauT)
MOTYT VCIIEHIHC HCIIOAB30BATHECA B KA4YeCTBE KOMMYHUKALMOH-
HBIX B AWMHEUHBIX MOAVAAX AIOOBIX CPEACTB TEAeMEXaHWKH, TakK
KaK OPEAOCTABASEMEIN IIOAB30BATEAI0 OOBEeM IIaMATU AOCTATO-
YyeH AN pasMelleHH’s IPOrpaMM TeAeMeXaHUUeCKUX [IPOTOKO-
AOB MNPAKTUYECKH AIOOBLIX YCTPOHCTB TEAEMEXaHUKM (BKAKOUAS
MPpOTOKOA yctpouctsa "'PAHUT").

KoHTpoAAepHl BTOPOHU IPYINLl IIO3BOASIOT pPEIIaTh 3aA34H
TeAeMeXaHHU3allM¥ JHEepreTHYeCKUX OOLEeKTOB HAaNPAXEHHEeM
6— 10 1 35 kB (nipu orcyTcTBUU Ha 00 bekTax ACY u/UAHM cCUCTEM
KOMMEPUYECKOT0 yyeTa 3Hepriuuj.
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Ko BTOPOH rpymne OTHOCATCSA KOHTPOAAEDH! CAEAVIOIINX TUIOB:
KIT-P;

KC10-M;

TeaekaHan-M.

KonTponnepb! TpeTben rpynnsl

KOHTpOAAEPH! TpeThey Ipynnbl (C 00beMOM IIaMATH AC
04 KbOanuT) MOTYT YyCHEIUHO UCIHOAB30OBATBHCS AAS PEIIEeHUs 3a-
AdY TeAeMexXaHHu3anUuu HOACTaHI MY Hanpsi>keaueMm 110-220 kB
(ITpU OTCYTCTBUH (PYHKIUM APXUBUPOBAHHA U HEOOXOAUMOCTH
CO3paHusl OMOANOTEKY HOPMATUBHO-TEXHUYECKOU AOKYMEHTAIINH).

K TpeTthen rpymine OTHOCATCS KOHTPOAAEPH!I CAGAYIOUINX THIIOB:

CUCTEA;

Cenep-M,;

"KOHYC" TeleSAFE;

"KOHYC" PLCDirect;

"KOHYC" (Iloaewgyxk);

SIEMENS;

RTU-200 (6azosast xoudurypanus);

SMART-KII (Manrasa Kordurypaugus);

CIIPYT.

KoHTponnepbi 4eTBEPTOM rpyniibl

B KOHTpOAAEPAaX 4eTBEepPTOH I'PyIIsl {C 0ObeMOM MaMaTH DoAee
04 KbauT) npepocrasasieMule NOAB30BATEAID BO3MOIKHOCTH ITO3BO-
ASIOT PelaTh IPaKTUYECKU AOOBIE 3aAaYH TEAEMEXaHM3aI1UH, BKAIO-
yasg apXUBUPOBAHUE AQHHBIX, CO3AAHHE HOPMATHBHO-TEXHUYECCKOH
OnOAMOoTEKH, pabOTy B IPOMBIUIAEHHLIX CeTsHX (UTO OCOOEHHO BaX-
HO ITPHM CO3AAHUM PACIIPEASACHHEIX CUCTEM TeAeMeXaHKH Ha DAOY-
HBIX 3JHEepreTUYeCKuX OOBLeKTaX), aBTOMaTH4deCKUH y4eT pecypca
ODOPYAOBAHUSA TEAEMEXaHU3UPYEeMOro SHEPreTHIeCKOoro OOBeKTa,
ABTOMATU3VPOBAHHBIM TEXHUYECKUI YYET SACKTPOIHEDIUN.

Ha 00beKTax 3AeKTPO3HEePIreTUKU OTAEABHLIE KOMITAEKCHI Ha
Da3e NPOMBILIAEHHBIX [IPOrPaMMHUDPYEMbBIX AOTHYECKHUX KOHTPOA-
AEPOB, OTHOCAILUXCA K YEeTBEPTOMY THUIY, MOI'YT BLIITOAHATE CAE-
AVIOIIYE CliellMaAbHble DYHKIIMK (HO IIPU 3TOM HE AOAIKHEI CO-
BMeljaTbCsd PYHKIIUU TeAeMEeXaHUKH):

00- 101
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KOMMEPUYECKHH VYeT pacxopd IAEKTPO3IHEPTHUH,

OCLIMAAOTPAaOUPOBAHME aBapUUHLBIX IIPOLECCOB AASL KOHTPO-
Ast DYHKUHMOHUPOBAHUSA YCTPOUCTB P3A;

oOHapy)KeHHe MeCT HNOBPEXXAESHHUS BO3AYIITHBIX AMHUH 3ACKT-
pornepepaun 110—500 kB;

IPsIMOY BBOA 3HAUEHHUW HANPAREHHMS U TOKA C H3MEPUTEeAb-
HBEIX TPaHCcHOPMAaTOPOB,

KOHTPOAb BKAIOUEHMSA BBIKAKOUATEAS] HA KOPOTKO3aMKHYTYIO
AUHUIO;

MAaKCHMAaABHO-TOKOBVIO M TEIIAOBYIO 3AIIHUTY PHAEDA;

AMArHOCTHUKY TEeXHHUYECKOTO COCTOAHUS OCBETHUTEABHLIX Ce-
TeU U YIPaBASIIOLErc 000pPYAOBAHMSI.

B TereMexaHUKE KOHTPOAAEDSHI UETREPTOTO THUIIAa MOJKHO HC-
NTOAB30BATE AASl TeAeMeXaHM3alMU JACKTPUUYECKUX CTAaHUUU U
nopcTaHuiuK 110— 500 kB, a TaxskKe AAS TeAeMeXaHM3allMM pac-
NPEeAeAuTEeABHBIX MoacTaHiuy 35— 110 kB, OaHako yuYuTEIBas
CPABHUTEABHO OOABLIUYIO CTOMMOCTE, TAKHE KOHTPOAAEPH PEKO-
MEHAYETCHA UCIIOAB30BATh AASI TEAEMEXAaHU3alluM MOACTAHIIMU Ha-
npsoreHueMm 330 — 550 KB v KpYIIHBIX 3A€KTPOCTAHIIM.

K yeTBepTOU IpyIiIe OTHOCATCS KOHTPOAEDEI CACAYIOLIUX TUIIOR:

KOMITAC TM 2.0;

MITTK-KIT;

DEP-PL,

SIEMENS (ArokarbHast ceTb U3 HECKOABKHX YCTPOMWCTB);

RTU-200 (¢ paciuiupeHHOHN NaMsAaThIO);

SMART-KII (¢ Aro6BIM KOHTPOAAEDOM).

Ha puc. 2 npeaCcTaBA€HA cXeMa IIPUMEHEeHHs1 IporpaMmMupye-
MBIX AOTHYECKHX KOHTPOAAEPOB NIPHU TeAeMeXaHU3alluU (MOAEeD-
HU33UUH]} SHEPTreTUYeCKHUuX O0OBEeKTOB.
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fipoMbitinedHbie nporpaMMupyembie
norm4ecKue KoHrTponnep

{ rpynna,
obbeM namaTu
10
2 Kbaur

IV rpynna,
obbem namaTi

bonee
64 Kobaitr

I rpynna,
obvem nNamaTu

Il rpynna,
obvem naMaTH

0
8 Kbaur

Autesidbie MOAYNK ANA [oacTaHuMK Noactakumm 110-220 1
NPOTOKOAOB BCEX 110-220 1 330-550 kB u suuwe kpyri-
YCTPOWCTB (BK/iOYas 330550 xB HBIE 3NEXTPOCTaHUNK Y

NuHeliubie Mogynu
ANA [POTOKONOB
BCEX YCTDOUCTS
{(kpome TPAHUT),

NpoCTerLmne
YCTROWCTBA ANS
cere#t 610 xB

FPAHUT), npocTeiine (6e3 ACY u ANEKTPOLEHTPANM {BKINOUAs
YCTPOHCTBA 4719 CETeU ACKY3 ACKY3, ACY » peructparo-
6-10 w 35 xB} Pbi 3BAPHIAHLIX COOBITHNA)

Puc. 2. PexomeHgaumn no NpUMEHEHNI0 NPOMbILIZIEHHbLIX KOHTRONNEePOB

10. SAKNMIOYEHUE

CoBpeMeHHBIE [IPOrpaMMHUpPyeMBI€ AOTHYECKHE KOHTPOAEDHI
OOAQAGIOT 3aMeyaTeAbHBIMH BO3MOJKHOCTSMH U IO3BOASIIOT pe-
IaTh ITPAKTHYECKH AXOOBIe BO3HHKAIOIIUE NPU CTPOUTEALCTBE
UAM MOACPHU3AIMU 3HepreTudecKUX OOBEKTOB 33aAa4YM aBTOMA-
TU3ALMY U TeAeMeXaHU3aALUH.

Tem He MeHee IIpY BEIOOpe YCTPOUMCTB HE CAEAYEeT IOAHOC-
TBI) I[IONAATATBHCS HA AAHHLIE, IPEAOCTABASEeMEBIE IIPOMU3BOAHTEAS -
MM, TaK KaK [10 PEKAAMHBEIM COOOpa>keHUuAM MHOrue pupMbl (B
HacToauiee BpeMsa abCOAIOTHOe OOABIIMHCTBO) B CBOEM HMHQOPD-
Malluy He OrpaHUYUBAIOT BHITYCKAEMYIO IIPOAYKLHUIO HHU B QPyH-
KIIMOHAALHBIX BO3MOXHOCTAX, HU B 00beMax uudopMany, HU B
ONePAaTUBHOCTHU PabOTHl, HU B METPOAOTIHUYECKUX XapaKTepHCTH-
KaX (CHpaBeAAMBOCTH PaAM HY>XKHO OTMETUTHh, UYTO XapaKTepHC-
TUKH COBPEMEHHBIX aHAAOTO-UNPPOBLIX [Ipeobpa3oBaTeAaeil CBO-
OOAHO YAOBAETBOPSIIOT TpeOOBaHUSAM TeaeMexaHukKu). Qakruuec-
KOU NPOBEpPKEe HeOOXOAUMO IIOABEpPrarTh Ka’kKAyIO (PYHKIUIO H
KA KABIY lTapaMeTp YCTPOUCTBA, Aa’Ke €CAU PEe3YALTAT MPOBEPKHU
Ka)>KeTCsl COBEPHIEHHO OYEeBUAHBIM.

00 10
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HaunAy4iniyio rapaHTuio COOTBETCTBUA TpebOBaHUAM 3Hepre-
TUKH MOTYT obecredyuTh YCTPOMCTBE, MMpPOoliepliie cepTuduKa-
IO B SA€KTPOIHEPTreTHYECKON OTPACAH.

M3HAYaAbHO KOHTPOAAEPHI BHITTYCKAKTCHA VHUBEPCAABHLIMH,
T.€. IPEAHAa3HaYeHHBIMHU AASl UIMPOKOrO KPyra IMpUMeHeHHu. YCT-
POMCTBA, UCHOAB3VIOHIHE YHUBEPCAABHBIE KOHTPOAAEDEI, ORIBa-
I0T TeM AyUilie, YyeM MeHbllie COACP>KaT ACIIOAHEHUU U U3MEeHe-
HHUH, T.e. yeM OAMIKEe OHHM K OPUrMHAaAy. OAHAKO yHUBEDPCAAb-
HOCTB He IIO3BOASIET YYeCTh ClleUu(PUKy BCeX OTPACAEH, UYTO BhbI-
HY>KAA€T BHOCUTb HEOOXOAUMEIE AONIOAHEeHUsI. DUPMBI, IPAKTH-
KYIOUIYE HA AAANTALUM YHUBEPCAABHBIX KOHTPOAAEPOB B AAQH-
HOU KOHKPETHOM OTPACAHM, 4aCTO CaMM HAXOAATCA ‘B Havane
IIyTH'', HO3TOMY HE UMEHT AOCTATOYHOH KBAAMPDUKAHUH.

B Bosibpe 1998 r. B nmaBuaboHe “Mocksa" BBILl cocrosiacs
"KPYTABIM CTOA" TIO IIPOTrpaMMUPYEMBIM CpPEACTBaM TeAeMeXa-
HUKHU. [IpUCYTCTBOBAAU TIPEACTABUTEAM BEAVIIIMX MHOCTPAHHLIX
PUPpM-TIPOU3IBOAUTEAECH U BEAYIIIHEe OTeYeCTBeHHbBIEe pa3pabOTUMKH
TeAEMEXaHWYECKOH annaparypsl. [ pynny norpebureaeil aniapa-
TYPbl COCTABUAU IIPEACTABUTEAN HECKOALKHX 3HEProCUCTEM.

brira HDOATBEDXAEHA TEHACHIIMA DPA3BUTHA COBPEMEHHBIX
CPEACTB TeAeMeXaHUKU B HAIIPABACHHH "HHTEAACKTyaAn3anuu’”
aInaparypsl;, yBeAnueHUss OO0beMOB [TaAMATH, IPUMEHEeHUs Ipollec-
COPOB OOABLIEH MPOU3ZBOAMTEABHOCTH, LIMPOKOTO HCIIOAB30BaHMUS
COIIPOLIECCOPOB {MHOTHE MOAYAY YCTPOHUCTB CAMU COAEPKAT MHUK-
POIIPOUECCOPE], T.€. ABASIOTCA HHTEAACKTYAaABHLIMHU ). OAHOBPEeMEHHO
IPOCAEXHUBANOCH BO3PACTAHHE UHTEpPEeCa K OTKPLITHIM CHCTEMAaM.

3a BpeMs NOAMOTOBKU HACTOSLIUX PEeKOMEHAAINHM CPEeAU Cy-
IIEeCTBYIOIUX (PUPM — IIPOU3BOAUTEAEH CPEACTB TeAeMeXaHH-
KU [POU3OHIAH CTPYKTYPHBIE M3MEHEHUs, CBA3aHHbIE B OCHOB-
HOM C UX AGACHHEeM Ha HECKOALKO OpranMsauuu (HanpuMmep, TOO
"CucTeMbl TeACYIIPABACHHUA' ). 38 3TOT TIEPHOA HEKOTOPHIe DHUD-
Mbl CTAAHM HPOABASATH OOABIIYIO AKTHBHOCTL HA DPBIHKE CPEACTB
TereMexanuky (Hanpumep, OAQO “"OTtaereHue paszpabOTKUA CUC-
TeMm", . Kupos). llpoiecc npoaoaxaeTcd HENIPEPhIBHO U [IO3TO-
MY He BOCHIPOM3BEASH TOYHO B AAHHOM padorTe.

AAS TIOAYUYEHUS TIOAHON HHPOPMAIIMY Ha TEKYIIIUY MOMEHT B
IIPUAOKEHUHN IIPDUBEAECH NepedeHb aAPeCOB U KOHTAKTHBIX TeAe-
doHOB PUPM-TIPOU3BOANTEACH.
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IIpuaroxeHUUue

NEPEYEHD ALIPECOB U KOHTAKTHbIX TENEDOHOR
OUPM — NPOUIBOAUTENEN CPEQCTB TESIEMEXAHUKM

1 KM-P i | 390000, r. Pa3anb, yn. Kangesa, 4. 32,
| , | (0912)79-54-53, 93-01-06 - i
2 fenbra-TM | Hay4HO-HCCRen0BaTEnLCKUMA MHCTUTYT U3MEDEHWN,

aBTOMATU33LHUK, MHOODPMALMOHHBIX TEXHONOTUA

] (HWAAWT), 1. Nen3a, yn. Tnaakosa, B. 1 1 B
3 KOMIAC 350010, r. KpacHonap, yn. 3unoBckasq, A. 5,
™ 2.0 ALLST «iON-CUCTEMA»,

54-78-06, 54-91-69, ¢. 54-78-06.

121869, Mocksa, bepexxosckas Hab., a. 16,
kopn. 2, A “3nextponanapka’,

(095) 240-54-80; 240-93-44,

¢. 240-45-79 |

4 TEKA 113405, Mocksa, Bapuwaeckoe w., g. 129,
HUW «Aprom»,

(095) 319-74-27

D KC-10M 107086, Mocksa, yn. Huxusas KpacHocenbekas,
1. 40,

| (095) 263-00-48

6 CHUCTEN 121614, Mocksa, a/s 76,

100 «Cyuctemsl TeneynpasIcHns»,

(095) 916-08-63

7 Tenexaqan-M 190000, r. Cankr-Tetepbypr, a/s 144,

AD3T «CUCTEMEI CBAIN U TENEMEXAHUKY»,

{812) 213-27-33

8 Cesep-M 620151, r. Exarepunbypr, yn. Topbkoro, o 33A,
oducC 41,

(3432) 513-177; 531640 .

620075, r. Exarepundypr, yn. MamuHa-Cnbupsaxa,
a 145, HO asromamxy,

(3432) 569-313; 555-719, 513-177

gag 101
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OKOHYQHUE NPUAOIKEHUS
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- 9 -‘[MHTK-KH | 195030, r. Caumfﬂerepgypr. yn.s(u;nxon, 1. 20, i
AQ «3ABOL INEKTPOIYALT»,
| | 527-66-40;527-61-15; 527-62-26
10 | «Kowyor | r. Mockea, AO <KOHYC>,
] LTeIeSAEE | (095) 386-39-27; 202-36-08
11 | «Konyos r. Mocksa, AQ «<KOHYC», i
PLCDirekt (095) 386-38-27; 202-36-08 |

12 I «KOHYC»

(Monewyx)

r. Mocksa, AQ «Konyc-M»,
{0935) 388-39-@7; 138-71-65

i3 | DEP-PL

e g

113648, Mocksa, afa 13,
AQ «30»,
(095) 310-07-81; 3 10-07-63; 341-01-13

—

105058, Mockaa, yn. Txaukad, g. 1,
(095) 964-05-82; 962-92-27

K 11250, Mocksa, yn. Kpamoxaaapmmna;?p,. 1-5/45,
Otaen aBTOMaTM3UPOBAHHBIX CHCTEM
ANCneTyepekoro ynpasaeHus

Acea bpoyd bosepu Jlig,.

(085) 956-05-44; 234-02-68; 230-60-01
125057, Mocksa, JIeHUKrpancxkui npocn., 4. 53,
Acea bpoyH bosepy Jhig.,

(095) 564-83-32; 564-82-31

—_ e

16 | SMART-KI

111141, Mockea, a/s 476, AO3T «PTCodr»,
- {095) 74%-68:28; 742-68-29: 465-15-03

Yl

17 | CHPYT

610006, r. Kupos, OxtabpsCxuin nip., &. 24,
kopnt, 1A, OAD «Draeneque pa3paborku cucrem»

(8332) 235-874; 236-666
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