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OIIMCAHUE THUIIA CPEJCTBA U3MEPEHUI

Kommuiekcebl nporpaMmMmuo-texunueckue Ksunt CU

Ha3nauenue cpeacrsa uamMmepeHnuii

Kommekcsr nmporpammuo-texandeckue (ITTK) Ksuar CU (manece — KBUHT) npeanasHaue-
HBI JUISI M3MEPEHHST CTaHJIAPTHBIX aHAJOTOBBIX BBIXOIHBIX CHTHAJIOB JAaTYMKOB (DM3MUYECKUX BEITHYMH
Pa3IMYHBIX JHANa30HOB, MPE0OPa3oBaHUs UX B IMU(PPOBYIO (OPMY, PETUCTPAIIMH M XpaHEHHs U3Me-
PEHHBIX 3HAYEHH, TpHeMa W 00pabOTKM IMCKPETHBIX CHTHAJIOB, MPeoOpa3oBaHus IH(POBOTO BHI-
XOJIHOTO CHMTHAJIa B aHAJOTOBBIM M (OPMHUPOBAHUS JAPYTUX YIPABJIAIOIMINX CUTHAIOB IS UCIIOJIHH-
TENBHBIX MEXAHNU3MOB.

Onucanue cpeacrsa usMepeHui

KBUHT mnpezacrasisier co00il MPOEKTHO-KOMIIOHYEMOE H3JIENINE, COCTOSIIEeE U3 COBOKYITHO-
CTH amnmapaTHbIX U IPOrPaMMHBIX CPEJICTB, M MpeIHa3HauyeH JUId OCTPOEHHUs Ha ero 0a3e aBToMaTH-
3MPOBAHHBIX CUCTEM YIIpaBlieHHs TexHouornueckumu mporeccamu (ACY TII).

KBUHT umeer B cBoeM cocTase 4 IOICUCTEMBI.

- Uudopmannonno-seranciutensayro (MBC);

- VYapasmsomyro (YC);

- Ceresyro (CC);

- Cucremy aBromarusupoBanHoro mnpoektuposanus (CAIIP).

NBC cocrour u3 Habopa pabouux craniuii (PC), mocTpoeHHBIX Ha 0a3e CTaHIAPTHBIX
HIePCOHATILHBIX KOMITBIOTEPOB ¢ onepannonHbiMu cucremamu Windows XP Workstation u Windows
2003 Server.

Kaxnas PC umeer pupmennoe nporpammuoe odecneuenue (PI10) KBUHTa, cocrosmiee u3
MIPOTrpaMMHBIX TPHIIOKEHUH, 00beTuHEHHBIX 000510uK0it KBUHTecpamop. OTKpBITOE MPOTPaMMHOE
npuioxenne mpeBpamaer PC B CTaHIMIO ONpEAETICHHOr0 (PYHKIMOHAIBHOTO Ha3HAYCHUS
(Onepatopckyro, CoObITHIHYIO, ApXHBHYIO, AHanu3a apxuBa u T.A.). Ha oguoit PC Moryr ObITh
OJIHOBPEMEHHO OTKPBITHI OJTHO WJIM HECKOJIBKO Pa3HbIX MPWJIOKEHUH, T.€. MOTYT OBbITh peaan30BaHbI
OJIHOBPEMEHHO paboTarolue HECKOIbKO CTAHIIUN PA3IMYHOTO Ha3HAUCHUSI.

YC wucnonp3yeT NpPUHIUI PACIPEACICHHOTO YIpaBiIeHUs Ha 0a3e NporpaMMHpPyEeMbIX
KOHTPOJIEPOB - PEMUKOHTOB.

B cocra KBMHTa Bxondr nBa tuna PeMUKOHTOB:

- MHoroueneBoit koutposiep Pemukont P-380 (manee — P-380);

- MaJIoKaHaJIbHBIN 10JeBOi KoHTpoiiep Pemukont P-390 (manee — P-390).

PeMHUKOHTBI MPOEKTHO KOMITOHYIOTCS M3 OJIOKOB 0a30BbIx Moxayieir (BBM) 1eHtpansHoro
nporieccopa (III1), Moaysei cBsi3u ¢ oObekTOM yrparieHus (moayneir YCO), Kpocc-CpeacTB st
MOJIKIIIOUEHUST Kalenell CBsI3u ¢ 0ObEKTOM YIpaBlIEHUS B BHUJE KIEMMHO-MOJIYJIbHBIX COEIUHUTENEH
(KMC), cunoBsix npeobpaszosateneii (CITP), 6;10k0B MUTaHUS U CUCTEMHBIX KaOeneil. bioku u Mmomy-
JI KOHCTPYKTUBHO O00BEAMHEHBI OJIOYHBIMU KapKacaMH.

P-380 umeer crnenyromrie BapHaHThl KOMIOHOBKH: JIBa HEPE3EPBUPOBAHHBIX KOHTPOJUIEPA B
OJIHOM KapKace 0e3 WM C pe3epBUPOBAHUEM NMUTAHUS, OJIUH PE3EPBUPOBAHHBIN UM HEPE3EPBUPOBAH-
HBI KOHTpoJuIep 0e3 WM ¢ pe3epBUpoBaHMEM NHUTaHusA. Bee BapuanThl koMnoHoBku P-380 mmeror
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eMHYIO almapaTHYI OCHOBY, B3auMO3aMeHsEMbIe MOJIYJIH, OOIIYI0 OMOIHOTEKY aITOPUTMOB M OJIH-
HAKOBYIO METOJIOJIOTHIO MOATOTOBKH TexHoNorndeckux nporpamm. Konctpykrtusao P-380 pa3zmenia-
IOTCS B anmapaTHBIX MKadaxX WU CTOHKAX, OTIMYAIOIIMXCS KOJIMYECTBOM pa3MellaeMbIX B HUX Kap-
KacoB ¥ KOJINYECTBOM MECT ISl pa3MELIEHUs KPOCC-CPELICTB.

Ha pucynke 1 npuBenen npumep npoektHoil komnoHoBku P-380 B anmapatHom mkady.

Pucynok 1 — IIpumep npoektHoit komnoHoBku P-380 B anmapatHom mkady.

P-390 B cpaBuenuu ¢ koutposuiepom P-380 umeer cienyromirie 0COOEHHOCTH:

- MEHbIIUH GU3NYECKUN 00hEM KapKacoB, OJIOKOB U MOTYJICH;

- MOJIYJIH CBSI3H ¢ 00bekTOM yrpasieHus (Moaynu Y CO) UMEIOT MEHBIIIEE YHCII0 KaHAJIOB;

- wmoaymun YCO MoryTt pacmnojiaraTbCsi Kak B 0JJHOM kapkace ¢ bBBM, Tak u B OTIIEIbHBIX
Kapkacax (0JIOKax pacIIUpEHHs)) ¢ BO3MOXKHOCTBIO HMX TEPPUTOPHUAIBLHOTO yraneHus. [lpu 3Tom
uHpopmannonHas cBsi3b bBM ¢ ynanenneiMu YCO obecnieunBaeTcs MO IMOJICBOW IHIMHE CTaHAApTa
RS-485;

- B cocraee P-390 wmmerorcs CIIP, wuHpOpMAMOHHO CBS3aHHBIE IIOJIEBOM IIMHOU
HernocpeactBeHHo ¢ BBM. CIIP obecneunBatoT mpsimoe n oOpaTHOE MpeoOpa3oBaHUE JUCKPETHBIX
CUTHAJIOB NMEPEMEHHOT0 WJIHM MOCTOSHHOTO TOKa HampsbkeHueM 220 B B curHalibl MOCTOSIHHOTO TOKa
HanpsikeHueM 24 B;
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- B P-390 610k BBM 1 Mmoayimu YCO MOXHO pe3epBUPOBATh MO OTJEIBHOCTH, HE3aBUCHMO
ApYyT OT pyra.

P-390 nnst KOHCTPYKTHBHOTO OOBEIMHEHHSI CBOMX YCTPOMCTB HE MMEET KOHKPETHOTO THIIA
anmapartHoro mkada. Jljis Hero MoryT MCHOJIb30BaThCs Pa3IMUHbIe MIKA(bl ¢ ITUPOKUMHU MpeeIaMu
rabapuTHBIX pa3MEPOB KaK HAIMOJIBHOTO, TAK U HABECHOTO UCIIOJTHEHHS.

Kaxnprit PemukonT B cocraBe YC paboTaeT B COOTBETCTBHHM C 3arpy>KCHHOW B HETO
M0JIb30BATEIHCKON TEXHOIOTHYECKON POTrpaMMOii U 00ecTIeYnBaeT:
c6op uHpopmaruu;

- TpeIBapUTENbHYIO U (YHKITMOHAIBHYIO 00paboTKy HH(OpMaIUH,

- aBTOMAaTHYECKOE PEeryJupOBaHUE U AUCKPETHOE YIpPaBICHUE,;

- (QopmupoBaHUE YNPABISIOUMX BO3JACUCTBUN HA HCIOTHHUTEIbHBIE 3JEMEHTHl 00BEKTa
yIpaBiIeHUS, 3aIUTHI U OJIOKUPOBKH,;

- (hyHKIIMOHAILHO-TPYIIIIOBOE YIIPABICHHE;

- mpenocrasienue uHGpopmanuu PC s Tekymero oToOpakeHusl U apXUBHPOBAHUS XOJa
TEXHOJIOTHYECKOTo Mpoliecca, omudoK B paboTte o0bekTa yrnpaBieHUs Wi camoil YC, perucrpaiuio
ABAPUIHBIX CUTYAIlUN U JCHCTBUI 3a1UT;

- BBIMIOJIHEHUE KOMaH 1 py4yHoro ynpasienus ot OC;

- amnmapaTHble U MPOrpaMMHBIE CPEACTBa JAJSl MOCTPOCHMS MOJCUCTEM TEXHOIOTUYECKUX

3alLuT;

- anmapaTHbleé M NPOrpaMMHbIE CPEACTBA JUIs MOCTPOEHUS Ha UX 0a3e 3JIEKTPOHHOM 4acTH
MOJICUCTEMBI YIIPABJIECHUS U 3allUThI TYpPOUHBI.

B kaxngom PemukoHTe BBOJ MH(pOpMAaLMK OT JAaTYMKOB OOBEKTa YINPaBIEHUS U BBIBOJ
YIPaBISIOUUX BO3ECHCTBUN Ha MCIIOJHUTENbHBIE YCTPONCTBA O0OBEKTA OCYILECTBISETCS 10 KaHalam
BBOZIa/BBIBO/IA C UCIIONIb30BAaHUEM (DH3HYESCKUX JIMHUH CBSI3H.

CC obecnieunBaet nHpOpMaIoHHYIO cBs3b Mexay BC u YC, a Takke MexXIy dJIeMEHTaMU
BHYTPH KaX101 IIOJCUCTEMBI.

KBUHT wucnons3yer Ha ypoBHe VMBC wu nHa ypoBHe YC ceru cranmapra Ethernet
10/100 Mowut/c.

CAIIP B Buze makeTra MPOTPaMMHBIX TPHJIOKEHWN TpeaHa3Ha4deH s pa3paborku basbl
nanHbelx mpoekta ACY  TII, noAaroToBku MONB30BATENBCKUX TEXHOJOTHYECKHX IPOTrpaMMm
PeMukoHTOB, TOATOTOBKM rpaduyeckux u300pakeHHi Ha dSkpaHax OmNepaTOpCKUX CTaHIHMH,
IIOJATOTOBKY PACUETHBIX 3a/1a4.

Kontpomnepsr P-380 u P-390 B coctaBe KBMHTa umMeroT cnenyroniie THITBI MOYJIeH BBO-
na/BeIBONIA!

- aHaAJIOTOBOTO BBOJIA;

- aHaAJIOTOBOTO BBIBOJIA,

- aHAJIOTOBOT'O BBOJIa/BBIBOJIA;

- 9acTOTHOTO BBOJA,;

- HMITYJIbCHOTO BBOJIA;

- HMITYJIbCHOTO BBIBOJIA,;

- TMCKPETHOTO BBOJIA,

- TMCKPETHOTO BHIBOJIA,

- JIMCKPETHOTO BBOJIa/BHIBO/IA.
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Moaynu BBona/BeiBosia KoHTpOswiepoB P-380 u P-390, umMerorine HOpMUpyeMbie METPOJIOTH-
YeCKHe XapaKTePUCTUKH, TIEPEUHCIICHbI B Tabiunax 1 u 2.

Tabnuna 1 - ®yHKIHOHATBHBIE XapaKTepucTUku Moysei P-380

Haumenopanme Tun Komn-Bo
Bupg BxogHoro curxaia Bup BeIxogHOro curuaia
MOJTYJIS MOTYJIS KaHaJI0B
YHUGUIMPOBAHHBIN
CHUTHAJI CHJIBI
ITOCTOSIHHOT'O TOKAa
AHaJoro- CurHan HanpsHKCHUS
udpoBo AIIIT-80.1 | 8 MOCTOSTHHOT'O TOKa [{udpoBoii koj B
npeoOpazoBarens | AIIII-80.2 | 16 (HM3KOTO M BEICOKOTO JMara3oHe OT MUHYC
YPOBHS) 199,99 % no mmroc
DJ1C 199,99 % or
TEepPMOTIaphl HU3MEPSIEMOT0 THara3oHa
Amnanoro- ALI-83.1 ) 8 Cursai ot
. AIIII-83.2 | 16
udpoBoi ALT-84.1 | 8 TepMOIIpeoOpa3oBaTes
peoOpaszoBaTellb AIL-84.2 | 16 CONPOTHBIICHUS
udpopoii koa B
AHaHOFO_u ABB-81.1 | 2 Bxo- YHUGUIMPOBAHHBIN L[I/Ia?;lzl?,OHe OT MUHYC
’E uH(bPGOBOH nal2 CUTHAJI CHJIBI 199,99 % no rutroC
% ;[gf: pasoBa BBIXOJa | IIOCTOSIHHOI'O TOKa 199,99 % ot
2 M3MEPSIEMOT0 Tuarna3oHa
g | Uudpo- ABB-81.2 | 4 Bxo-
= 2| aHanorossiit nal4
‘e 22| mpeobpazoBa BbIxona | LludpoBoii kox B YHUGUIMPOBAHHBIN
;Q g| remn nuanasone ot 0 % 1o CHUTHAJI IIOCTOSIHHOTO
0
g{Ha?;gl?(-)BHﬁ HAI-80.1 | 8 0% e
ITATII-80.2 | 16
peoOpazoBaTeb
[{udposoii ko1 OT MUHYC
MotyJb 3alTUThI 199,99 % no 1IroC
TypOmHEL M3T-81 3 199,99 % (0%
NMnynbCHBIN cUTHAI © JAana3oHa =
aMILTUTY101 2000 06/muH;
Moysib 4acTOThI or18B 1030B 100 % nuanaszona =
000poTOB MUT-81 |3 3000 06/muH,
TYpOUHBI Bech Juanasol ot 0 1o
4000 06/mun)
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Tabnuma 2 - ®yHKIMOHATBHBIE XapaKTepucTUKH Moysed P-390

HanmenoBanue Tun Koin-Bo
Bun BxogHoro curnana | Buj BeIXOgHOTO cHUTHaNa
MOTYJIS MOJTYJISI KaHaJIOB
YHUGUITUPOBAHHBIH
CUTHAJI CHJTBI
MOCTOSTHHOTO TOKa
Anarnoro- Curnai HanpsHKEHUS .
uI/I(prBoﬁ AL{H-QO 8 IMOCTOSIHHOT'O TOKa HHq)pOBOH KOA B
Hp€06paSOBaT€JII> (HI/ISKOI‘O 1 BBICOKOTI'O ANAIa30HE OT MHHYC
ypOBHS) 199,99 % no 1IroC
SIC 199,99 % or
U3MEPSIEMOT0 Tuarna3oHa
TEepMOTaphl
Amnanoro- Curnan ot
. AIIIT-93 8
g poBoi AIT-94 | 8 TepMOTIpeoOpazoBaTes
nmpeoOpazoBaTeb COTIPOTUBIICHUS
HmnynscHo- KonnuecTBo UMITYIIBCOB.
g poBoi WIII-90 16 Nmnynbebl HanpsikeHust | EMKocTh cueTunka
npeoOpa3oBaresb 65535 uMItynpcoB
Hudpo- Hudporoii kox B .
N YHaudunmpoBaHHbIN
AHAJIOTOBBIH ITAII-90 6 Marna3zoHe (buup
o 0 CUTHAJI TIOCTOSTHHOTO TOKa
npeoOpazoBaTeb ot 0 % no 100 %

IIporpamMHoe oGecnieueHue

IMporpammuoe obecnedenne ([10) TITK Ksuut CH cocrout u3 6azoBoro I10 u pupmenHoro
[10.

bazoBoe 1O Bxiodaer B ce0si MakeT MOKYMHBIX MPOTpamMM, COAEpKalluil OnepalnroHHbIe
CHCTEMBI, O(DUCHBIE TTAKETHI U JJpaiiBEPbl YCTPOUCTB.

dupmennoe [10 Bxirouaer B ceodst:

- TaKeT MPOTrPaMMHBIX MPHIOKEHHUH 7151 pabounX CTaHIHM, 00beAMHEHHBIN MTPOrPaMMHOI
o0osnoukoii "KBUHTerparop CI1";

- cucremuoe IIO menrpamsHoro mporeccopa (L[IT) braoka 6a3zoBeix Mmomyneit (BBEM)
PeMUKOHTOB;

- IIO MUKpPOKOHTpOJUIEPOB HWHTEIJIEKTYaJIbHBIX MOJYJEH YCTpOMCTBA CONPSIKEHUS C
oobekroMm (YCO).

ITO mukpokouTposiepoB YCO, Biusitolee Ha METPOJIOTUYECKUE XaPAKTEPUCTUKH, YCTaHAB-
JWBAETCS B OHEPrOHE3aBUCHMYIO IaMsATh MOJYJIEH B MPOW3BOJCTBEHHOM IIMKIE Ha 3aBOJIe-
U3rOTOBHUTENIC M B MPOIECCE DKCILTyaTAllMH U3MCHEHHIO HE MOJICKHUT (YPOBEHB 3alIUTHI «A» - TIO
MU 3286-2010).

CocraB monyineit YCO PeMukoHTa, B KOTOPBIX HCHOJIB3YIOTCS MUKPOKOHTPOJIJIEPHI U B KOTO-
PBIX €CTh HEOOXOMMOCTb 3aIIUTHI IPOTPAMMHOTO 00ECIICUEHUS OT HECAHKIIMOHUPOBAHHOTO UTCHUS H
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monupukanmu namsatu nporpamm: AILI-80.x, AIIII-83.x, AIIIT-84.x, 11AII-80.x, ABB-81.x, M3T-
81.x, MUT-81.x, ALITT-90, ALIIT-93, ALII1-94, ITATI-90, NLIIT-90.

B BbIme ykazaHHBIX MOAYNISAX PeMHUKOHTa MpUMEHSIOTCS MHUKpPOKOHTpoiuiepsl ATmega32.
DT0 OHOKpHUCTAbHBIE MEKPOKOHTpOsLIephl AV R cemeiictBa hupmbl «Atmel».

K uucny ocobennocreit MukpokoHTposiepoB AV R cemeiictBa Mega otHocsTCS:

- FLASH — mamsate nporpamm (4ucito ukiaoB ctupanus/3amucu He MeHee 1000);

- omeparuBHas namsth (ctarndeckoe O3VY);

-  mamaTh gaHHbIX Ha ocHoBe DCIII3Y (EEPROM wumcio HUKIOB CTUpaHUs/3alucH HE
meree 100000);

- BO3MOXKHOCTD 3aIlIUTHI OT YTCHUS] U MOAUDUKAIIMNY MTAMATH TPOTPaMM U JIaHHBIX;

- BO3MOXHOCTb MIPOrPaMMHUPOBAHHUS HEMOCPEJICTBEHHO B CUCTEME gyepes
nocienoBarenbHbie nHTEpdeiicer SPl u JTAG.

CpencTBa 3aIMThl OT HECAHKIIMOHWPOBAHHOTO YTEHHS M MOIU(HUKAIIMHM MaMATH MPOrpaMM
MoJIpa3ensioTcs Ha:

- anmapaTHble, TpPU pEAIHU3alUU KOTOPBIX TPOrPAaMMHPOBAHHE MHUKPOKOHTPOJIIEPOB
OCYIIECTBIISIETCST  4epe3  mocienoBaTenbHbli  uHTepdeiic JTAG. Jlng  mporpamMMHpOBaHUS
ucrnonb3yercss AVR JTAG ycTpolcTBO. DTO YCTPOMCTBO MOAKITIOUAETCS Yepe3 CIEeIHATbHBINA pa3bémM
K TporpaMMHupyeMbiM MoayisiM. [locime mporpaMMupoBaHUs, pa3beéM Ha MOJyJe 3aKJIEHBAETCS
CHEIHAIbHBIM CTUKEPOM,;

- TIpOrpaMMHBIC, NPH pealu3aluu KoTopbix coaepxkumoe FLASH — mamstu (mamsitu
nporpamMm), a takke comaepxkumoe EEPROM-namsaru (maMsarh JaHHBIX) 3alIMIIAETCS OT YTCHHSA U
3alUCH  TIOCPEJICTBOM  MporpaMmupoBanust  sdeek  3amutel  (Lock Bits) LB1 u LB2
[TporpamMmmupoBanre OMTOB 3alIUTHl BKJIIOYAETCS MOCIE MPOrPaMMHPOBAHUS OCTANbHBIX OOJacTel
namsTH MUKpOKOHTpoJutepa. Ilocie 3ammcu siueek 3amuThl, 3aMEeHa MPOTPaAaMMHOTO OOecredeHus
BO3MOXKHAa TOJIBKO Tociie mpoueaypbl «CTHUpaHHe KpUCTAIa», TOJHOCThIO YHUYTOXAIOMIEH
conepxumoe FLASH 1 EEPROM-namsitu.

Wnentudukanmonssie JaHHbIe porpamMmuoro odecnedenus moayineit IITK Kesunt CU npen-
CTaBJIEHBI B Ta0uIe 3.
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Ta6mmma 3 - nenTudukannoHHble JaHHbIe TTporpammHoro obecrieuenus moayiei [TTK Keuar CU

Kon- | HaumeHnoBanue Wnentuduxa- Homep Bepcun | Hudposoii Anroputm
TPOJI- | MOJyJIeH HOHHOe  Ha- | (MaeHTH(DUKA- UJICHTU(PUKA- | BBIYMCICHHS
nep- MMEHOBaHHE IIUOHHBIA HOMEp | TOp npo- | uuppoBoro
Pemu- MPOrPAaMMHOTO | IPOTPAMMHOTO | TPAMMHOTO UICHTU(UKA-
KOHT obecrniedeHus obecrieyeHus) obecrieueHus™ | ropa*

P-380 | 1. Ananoro- ADC-8y.x ADC-8y.x.V-z1 | He ucnons3y- | He wucmomis-
g poBoii mpeodpa- eTcs 3yercs
3oBatens (ALITI-

80.x, AIIIT-83.x,

ATIIT-84.x)

2. ludpo- DAC-8y.x DAC-8y.x.V-z2 | He ucnons3y- | He wucmons-
aHaJIOTOBBIH MPe00- eTcst 3yercs
pasosarenb (LIATI-

80.x)

3. AHaJIOTOBBIN AlO-8y.x AlO-8y.x.V-z3 | He ucnons3y- | He wucmons-
BBOI-BeIBOA (ABB- eTcs 3yercs

81.x)

4, 3amuTa TypOUHBI MZT-8ly MZT-81.y.V-z4 | He ucnonp3y- | He wucnomns-
(M3T-81.y) eTcs 3yercs

5. U3mepenue gac- MFT-81.y MFT-81.y.V-z | He ucnonp3y- | He wucnomns-
TOTHI BPAIICHUS eTcs 3yercs
Typounsl (MUT-

81.y)

P-390 | 6. Ananoro- AlO-8y.x AlO-8y.x.V-z6 | He ucnonp3y- | He wucnomns-
g poBoii mpeodpa- eTcs 3yercs
3oBTenb (ALIT-90,

ALIT-93, ALIIT-94)

7. ludpo- DAC-90. DAC-90V-z7 | He ucnons3y- | He wucnomns-
aHaJIOTOBBI IIPe00- ercs 3yercs
pazoatens (LAII-

90)

8. UmmynbcHO- IDC-90 IDC-90.V-z8 | He ucmons3y- | He wucmnosb-
¢ poBoii mpeodpa- eTcs 3yercs
soBatens (MLI1-90)

[Mpumeuanue: *) TIpoBepka Bepcun ycTaHoBIeHHOTO [1O ocCyIecTBISETCS ¢ MOMOIIBIO (BHp-
mernoro (Atmel) nporpammuoro obecreuenus AVRStUdio u pupMeHHOTO POrpaMMHUPYIOIIEro YCT-
poiictBa JTAG ICE meTronom nmobaiiTHOTo cpaBHeHUs. [Ipu y1adHOM cCpaBHEHHUH BBIBOJAMTCS HAJIHCH
«FLASH contentsis equal to file- OK».
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Ta6muma 4 - Metposioruueckue XapakTepucThKy u3mMepurtenbHbix kanainos [ITK Keuat CU

Tun BXOAHOTO CHTHAJA B HHaH%OHu Tin monyrst b o (%) c (%),
cAHATe U3MEHEHU I PemukonTax it A
CHUTHaJa P-380 P-390
R —— ot O MA 1o 20 MA + 0,13 -
CUTHAJI CHJIBI or 4 MA o 20 MA + 0,15 -
IMOCTOSSHHOI'O TOKA o1 O MA 110 5 MA AIIII-80 +0.2 i
ABB-81
or OB o 1B, ( ) ALII-90
BXOJIbI + 0,10 -
or02B 1o l1lB
CurHa HanpsHKEHUs
HOCTOSHHOIO TOKA ot O MB 10 250 MB + 0,15 -
or O MB 10 50 MB + 0,15 -
ot 0 °C o 1200 °C + 0,15 -
CurHan OT TepMOIaphI o1 0°C 110 600 °C +0.20 ]
TXA -
AIIIT-90
or 0°C 0 300°C | AII-80 (oM +0,25 -
(cm. Ipu- '
o1 0°C 110 600 °C | \ieuanne 6) HPHM%‘;a' +0,15 -
CurHai oT TepMoIaphl o o HHe
TXK ot 0°C 1o 400 °C + 0,20 -
ot 0°C 1o 200°C +0,25 -
Curnan
TepMOIIpeoOpa3oBaTes
conpotusnenus 100M o o i i i
(o = 0,00428 °C-1) 113 ot 0°C 10100 °C AIIII-80 AIIIT-90 | £0,25
U3MEpPEHUS TeMITepaTyphl
XOJIOQHOTO CIIast




[Iponomxenue Tabnuier 4

Jluct 9
BCero aucros 14

Tun monyns B

Tun BxoxHOrO cUrHana B | Jlnamna3soH u3MeHeHHIH PeMukoHTax (%) c (%),
KaHase CHUTHaJIa P-380 P-390 Wi A
Curnan trepmonpeo6paso- | ot 0 °C no 200 °C,
BATEJNS COMPOTUBIIECHUS ot munyc 50 °C mo +0,2 -
100M, 50M, TCM-53 wioc 150 °C
(0 =0,00428 °C1, 0. = ot 0 °C no 100 °C,
0,00426 °CY) mpu 4-x ot munyc 50 °C no +0,25 -
MPOBOJHOM ToAKIOYeHUH | moc 50 °C
ot 0°C mo 200 °C,
Curnan tepmonpeo0paso- ot muryc 50 °C xo +04 )
wroc 150 °C
BaTeJIsl COMTPOTHBIICHUS
50M, TCM-53 npu 3-x o1 0°C 110 100 °C .
MPOBOJHOM MOJKIIOUCHHH | o e 50 °C 10 +05 )
wtroc 50 °C
AIIIT-83 | AIIIT-93
Curnan TepMompeoBpaso- or 0 °C o 200 °C, AIITI-84 | AIIII-94
ot munyc 50 °C no +0,3 -
BaTeJIsl COMMPOTHBIICHUS mmoc 150 °C
100M (o = 0,00428 °C-1, a S 5
=0,00426 °C-1) i 3x | °7 0 "C 0 100°C,
' ot munyc 50 °C 1o +0,35 -
MIPOBOIHOM TOKITFOYEHUH N
wmoc 50 °C
or O °C o 400 °C +015 i
Curnan Tepmorpeoopaso-
BaTeJsl CONPOTUBIICHUS or O °C o 200 °C,
100IT, 50IT (o = 0,00391 ot munyc 50 °C 1o mioc +0,2
°C-1), Pt100, P50 150 °C
(o0 =0,00385 °C1), or 0 °C no 100 °C, -
TCII-46, npu 4-X mnpo- ot munyc 50 °C no +0.25

BOJHOM ITIOJAKJIFOUCHHUU

wrroc 50 °C
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Tun monyins B Pe-
Tun BxoxHOrO cUrHana B | Jlnamna3soH u3MeHeHHIH MHKOHTaX o (%) | o (%),
KaHaye CUTHaJIa P-380 P-390 wim A
ot 0°C mo 400 °C +0,3
CurHan TepMonpeodpaso- |51 0°C g0 200 °C, i
BaTeIlsl COMPOTHBIICHUS ot mumyc 50 °C 10 +0,4
5011, Pt50, TCII-46 npu moc 150 °C
3-x MMPOBOJHOM ITOAKIIIO- ot 0°C 710 100 °C
ICHUH ot munyc 50 °C 1o +0,5 -
mmoc 50°C AIITI-83 | AIIMT-93
ot 0°C mo 400 °C AHH-84 AHH-94 +025
Curnan tepMonpeoopaso- ’
BaTeIsl CONPOTUBIICHHUS or 0°C mo 200 °C, -
100IT (a=0,00391 °C-1), ot munyc 50 °C no +0,3
Pt100 (o= 0,00385 °C1) wiroc 150 °C
npu 3-x npoBojgHOM 1oa- | or 0°C go 100 °C,
KJIIIOYEHUHU ot munyc 50 °C no +0,35 -
mrtoc 50 °C
Cursan ot 1aT4uka rnpu- o o KMC- KMC- i o
OOpHOI TeMIepaTypsbl or0 *Cno 70°C 873T1 973T1 +0,5°C
Comnportusienue HopMu- | HoMuHanbHOE 3HAYCHHE KMC i +0,05%
PYIOITUX PE3UCTOPOB 50 Om
M3T-81.1
ot 2 06/MuH M3T-81.2 0
YacroTra 060pOTOB TYp- 10 4000 06/mMuH MUT-81.1 ) i +0,012%
OVHBI MUYT-81.2
ot 2 06/MuH M3T-81.3 0
110 8000 06/ MUT-813 | - | ¥001%
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[Tponomxenue Tabmuier 4

Tun BxogHoro curhana | Jluamazon usmenenuii | Tun moxyns B Pe-| g, (%) o (%),
B KaHaJie curHaua MHKOHTAaX nnn A
P-380 P-390
KommaectBo umirynnbcoB | ot O ummynscoB g0 65535 - NIIIT-90 - A=%1 wuwm-
HMMITYJIbCOB C YaCTOTOM OT MyJIbC  Ha
0,001 I't o 4 I't u am- KaXble
mutynon 24 B 10000 wum-
yJIECOB
BeixonHo#t yaudunupo- | ot 0,2 MA 1o 20 MA ITAII-80 - -
BAaHHBIA CHUTHANI II0CTO- | OT 4 MA 1o 20 MA ABB-81
sHHoro Toka ( mpsMoit (BBIXOM) +0,12
UM o0paTHOH XapakTe- B TIATI-90 | = 0,20
PUCTHKH) —
or 0,2 MA 10 5 MA ITATI-80 - -
ABB-81 + 0,20
BBIXOJ)
- HAII-90 | £0,35

YcioBHBIE 0003HAYEHUS B TAOJIHUIIE!
0, — Ipenien I0MycKaeMoi OCHOBHOM MPUBEACHHON MOrpenrHocTd, % oT Auana3oHa H3MEeHEeHU N
CUTHaJa,
A — mipesiensl JOMyCKaeMOM a0COMIOTHOW MOTPEIIHOCTH, B €AMHUIIAX U3MEPSIEMON BEJIMUUHBI;
O —mpenenbl J0MycKaeMol OTHOCUTENBHOM MOTPEenIHOCTH, %0 OT U3MEpsieMOro 3HaYeHHs CUTHAA.
[Ipumeuanus

1. Ioepewnocms npeobpazosanus YHUGUYUPOBAHHBIX CUSHATIO8 CULbL NOCMOsIHHO020 moKa (Q,)
HOpMUpyemcsL ¢ yuemom nozpewnocmu Hopmupyiowux pesucmopos (50 £ 0,025) Om KMC-872 unu
KMC-874.

2. JIna yHuuyupo8aHuvix CUCHAI08 CUbl NOCMOAHHO20 MOKA 6x00Hoe conpomugierue S0 Om, ona
CUSHANI08 HANPANCEHUsL NOCMOAHHO20 MOKA 8blCOK020 YyposHs He menee 10 MOm.

3. JlonomHUTEIbHAS TIPUBEICHHAS TOTPEITHOCTD MTPU H3MEHEHUH TEMIIEPaTyphl OKPYKaIOIIeH cpe-

a6l Ha Kaxasie 10 °C ne BeixoauT 3a npenensl + 0,5g,;
4 JlonionHUTENbHAS MPUBEICHHAS MOTPEIIHOCTh, CBSI3aHHAS C H3MEHEHUEM CONIPOTUBIICHUS TUHUU
cBsi3u Ha 5 OM 1ipu 3-X TPOBOHOM TIOJIKITFOUEHUH, HE BBIXOAUT 32 Tipenensl + 0,49,
5. JlomoyTHUTENbHAS IPUBEICHHAS TTOTPEIIHOCTH IPU BO3ACHCTBUN HJIEKTPOMATHUTHBIX TIOMEX HE
BBIXOJMT 3a Mpeaensl * g,

6. [loepewnocmv npeobpazo8aHusi cUeHANIO8 MEPMONApP HOPMUpyemcs 6e3 yuema NoSpeuHOoCmu
KAHaNa KOMREeHCcayuu memnepamypsbl X0100H020 Chdsi MepMOnapbl.

1. Abconromnasn nocpeuHocms UsMepeHus memnepamypuvl X0100H020 CNAsi MEePMONap He 8bIX00Uum
3a npedenvt +1,5°C, exniouas nozpewnocmes damuuxa npubopHol memnepamypbl. Ykazaunas no-
2pewHocmy  obecnedyusaemcs WMAaAmHOU KOMNOHOBKOU OamuuKa NpuOOpHOU meMnepamypvl u
KkiemmHwulx konoook KMC ona nookntouenus mepmonap u mooyneu Pemuxonmos 6 coomseemcmeuu
¢ Kapmoti 3aKasda.
8. Ilpu memnepamype 6030yxa 6Hympu wikaga, npesviuiaroujei memnepamypy 2opsaie2o cnas mep-
MONApbul, NOCPEUHOCMb KAHA08 USMEPEHUSL CUSHATIO8 O MEePMONap He HOPMUPYEemcsl.
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Ycnosust skcrutyaranuu PemukonToB P-380 u P-390 npuBenens! B Tabmurie 5.
Tabnuia 5 - 3HaueHUsT mapaMeTPOB U XapaKTEPUCTUK B YCIOBUSAX 3KCIUTyaTallud PEMUKOHTOB

Y cnoBuUS SKCITyaTauu
Pemuxounr P-380 | Pemukont P-390

or5°Cno45°C |or5°Cno45°C

HaunmenoBaHue napameTrpoB U XapaKTEPUCTHK

Jlst PemMukoHTa B 0OBIYHOM

T HUCIIOJIHEHU U
eMIeparypa —
patyp st HEHTPATBHBINA OJIOK o1 5°C 110 45 °C
OKPYHAIOIIETo PemukonTa
BO3/yXa - .
. CICIMATBEHOTO OJIOKH pacIIupeHHs or munyc 40 °C
HUCIIOJIHEHUS no +60 °C

ATMoc]epHOe TaBiIeHHE

(mpm BeIcoTe ycTanoBkH 10 1000 M Hax ypoBHEM MOpsI) or 84 lla x0 106,7 lla

pu 25°C u nipu 60s1ee HU3KUX 80 %
TeMrieparypax 0e3 KOHJICHCAIlUH BJIaru '

OTHOCHUTENLHAA s
- nipu 35°C u nipu 6oJiee HUBKUX

BIIQXKHOCTh
TeMIeparypax 0e3 KOH/IEHCAI[UH BJIaru

BO3/TyXa 0
(s PeMHKOHTA TPOITHYECKOTO - 98%
UCIIOJIHCHHS).

AMIUIUTY/A NepeMeIleHus TPU BO3ICHCTBUU

YA fep P £0,1 My,

CUHYCOMIAJIbHOM BHOpAIMK B JMAa30HE 9acToOT OT 5 710
120 I't m yckopenuu 1,2 g

HampspkeHne muTaHus OT CETH MTEPEMEHHOTO TOKA UITH OT
CETH TIOCTOSTHHOTO TOKA

Yacrora mUTaHUS IEPEMEHHOTO TOKA (50£0,5) I'n

Imm - (Ha gactorax ot 5 10 200')

or 187 B o 242 B

["abapuTtHbIe pa3Mepbl MoyJiek PeMUKOHTOB (IIMpHHA, BBICOTA, JJTHHA):

20X 233X 220 MM....cii i e eI PeMukonTa P-380;
20X 100X 160 MM....ovvvvreiieeineenineenneeneeenn. 2011 Pemukonra P-390.
Macca moayneir PeMUKOHTOB:

HE 00I1EE 70T . ot 1t Pemukonra P-380;
5 (o010 1) (< S o 015 A, st Pemuxonra P-390.

MoIHOCTb, TOTpedIseMas OJTHUM MoTyJieM PeMUKOHTa!
0T0,4 M0 L,25BTucciiiiii e, g Pemuxonra P-380;
HE 00J1EE 0,5 BT vt i Pemukonra P-390.

3HAK yTBep KIeHHUs TUIIA
HAHOCHUTCS Ha TUTYJIbHBIE JTUCTHI OCHOBHBIX SKCIUTyaTallMOHHBIX IOKYMEHTOB KOMITJIEKCOB IPOTpPaMM-
Ho-TexHuueckux Ksuat CU tunorpadckum cnocodom.
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KoMnieKTHOCTH cpeicTBa U3MepeHuit

B xommuiekt noctaBsku IITK Ksunt CH Bxozdr:

- (yHKUMOHAIBHBIE OJOKH, MOIYJH, OJOKH MUTaHUS, BCTIOMOTATEIbHBIE OJIOKH, CETEBOE
obopynoBaHue, anmaparHbie MKadpl, KOMIBIOTEPHI - paO0YNE CTAHIIMH, TUITHI U COCTAB KOTOPHIX OII-
pelensIoTca KapToil 3aKasa,

- 0a30BOE MPOrpaMMHOE 0OECIICUCHHE;

- (upMeHHOE TPOrpaMMHOE 00ECIICUCHHUE,

- KOMIUIEKT 3KCIUTyaTallMOHHBIX JOKYMEHTOB COTJIaCHO BEJOMOCTH JKCILTyaTallMOHHBIX
nokymenToB CUKT.421457.057 B, Bxmrovaroruii MeTonuky moBepku Ksunt CHU.

IloBepka

ocymectBisiercss o meroauke CHKT.421457.057 PD2 "Komriuiekchl IpOTrpaMMHO-TEXHUYECKHE
Ksunt CHU. PykoBoacTBo 1o skcruryaranuu. Yacte 2. Meroauka noBepku', yreepxkaennon ' CU
OI'YIT <BHUNMC» 20.04.2012.

[Tpu nmoBepke uzmepurenbHbix kaHanoB [ITK Keuat CU ucnions3yercs cieayroniee OCHOBHOE
KOHTPOJIBHO-U3MEPHUTEILHOE 000pYI0BaHNUE:

- Kanmuopatop sekTpuueckux curaanoB CA (BOoCpon3BeeHHE CHITbI IIOCTOSIHHOTO TOKA, Ha-
MPSDKEHUS TIOCTOSTHHOTO TOKA, COMPOTUBIICHUS, 0a30BbIe MPUBEACHHBIC MOTPEITHOCTH — aJ/IATUBHAS
0,02 %, mynsTumukatusHas morpemrHocTs 0,005 %);

- mynsTHMETp nUdpoBoit Fluke 8845A (n3mepeHue CHilbl U HANPSHKEHHS TIOCTOSIHHOTO TOKA,
COIIPOTHUBIIEHUS, YACTOTHI, 6a30BbIe MpuBeaeHHbIe morpemnocty ot 0,0035 xo 0,06 %);

- MarasuH conporusiuennii P4831 (kiacc Tounoctu 0,02/2010°°);

- gactrotoMep-xporomerp ®5041 (auamazon wyactor ot 0,1 'l ;o 1 MI', HecTaOUIBHOCTD
9aCTOTHI BHYTPEHHETO KBapIIEBOTO reHeparopa He Goee 1¥107);

- TeHepaTOp CHTHAIOB Tpou3BoabHON opmel 33210A (muama3oH BOCIIPOU3BOAMMEBIX YaCTOT
ot 0,01 I'y o 13 kI, morperHocTs 3aaanus gactotsl 0,005 %0).

CaeneHusi 0 MeToUKaX (MeTOAaX) H3MEPEeHn i

MeToasl U3MEpEHUN HW3IOKEHbI B JOKyMeHTe «KoMIIeKChl MporpaMMHO-TEXHUUECKHE
Ksunt CU. PykoBoacteo no skcruryatammu CUKT 421457.057 PO1. Yacte 1. CTpykTypa U CUCTEM-
Hasi THTETparusi».

HopmaTuBHbIe M TeXHHYeCKHE JOKYMEHTHI, YCTAHABJIMBAIOIIHE TPeOOBAHUSI K KOMILIEKCAM
nporpaMmmHo-Texunyeckum Keunt CU

I'OCT 6651-2009 TI'CH. TepmomnpeoOpa3oBaTean COMPOTUBICHUS U3 TUIATHHBI, MEH U HU-
kensi. OOIre TeXHUIeckre TPeOOBaHUS M METO/IbI HCIIBITAHHIH;

I'OCT P 8.585-2001. Tepmomnapbsl. HOMUHANIbHBIE CTATHYECKUE XaPAKTEPUCTUKH MPeoOpas3o-
BaHUS,

TV 4218-206-00229792-2010. Kommiekcsl nporpammHo-Ttexaudeckue Ksunt CU. Texuu-
YEeCKHE yCIIOBHS,

TV 4218-222-00229792-2010. Komrmuiekcsl nmporpaMMHo-TexHudeckue Ksuut CH. MHoro-
neneBoit koHTpoIiep Pemukont P-380. Texuuueckue ycioBus,

TV 4218-223-00229792-2010. Kommiekcbl mporpammHo-texanyeckne Keuar CU. Manoka-
HaJIbHBIN TI0J1eBOM KOHTposiep PemukonT P-390. Texnuueckue ycioBus.
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PexoMengauuu mno o0JgacTaAM npuMeHeHuss B cdepe TrocyIapcTBEHHOr0 peryJuMpoBaHUs
o0ecrieyeHUs eIMHCTBA U3MepPeHuil

OcyIecTBIIeHHE MPOU3BOICTBEHHOTO KOHTPOJIS 32 COOJTIOICHUEM YCTAaHOBIICHHBIX 3aKOHO/1a-
TenscTBOM Poccuiickoit denepanuu TpeOOBaHMI TPOMBIIIUICHHONW O€30MaCHOCTH K 3KCIUTyaTalluu
OMacHOTO MPOU3BOJICTBEHHOTO OOBEKTA.

HN3roroBurtean

INocynapcTBeHHbIN Hay4dHBIN 1IeHTp Poccuiickoit denepannu

OTKpBITOE aKIIMOHEPHOE OOIIECTBO —

HayuHno-uccnenoBaTenbCKiil HHCTUTYT TEIUIOAHEPTETHUECKOTO MPUOOPOCTPOCHHUS
(OAO «<HUUTemmomnpucop»)

Anpec: 129085, Mockga, [Ipocriektr Mupa, qom 95;

Ten. (495) 615-21-90, daxc (495) 615-78-00

HcnbiTareJbHbIN LEHTP

['ocynapcTBeHHBIN LIEHTP UCTIBITAHUN CPEACTB U3MEPEHUI
®denepanbHOE TOCYAAPCTBEHHOE YHUTAPHOE MPEAITPUSITHE
«Bcepoccuiickuii HayqYHO-HCCIIe10BaTEIbCKUNA HHCTUTYT
metpostoruueckoit ciayxosr» (' CU OI'YIT «<BHUHUMC»)
Arttecrar akkpeautamuu Ne 30004-08.

Anpec: Mockga, 119361, yn. O3epnas, 1. 46

Ten. (495) 437-55-77, (495) 430-57-25

dakc (495) 437-56-66, (495) 430-57-25

E-mail: 201-vm@vniims.ru

3amectutensb PykoBoauTtesns
®enepaabHOrO areHTCTBA MO
TEXHUYECKOMY PETYJIUPOBAHUIO U METPOJIOTHH E.P. IleTpocsu

« » 2012r.
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