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A. H. bonbwakoe, C. C. KoHu4es — CTyaeHTbI kadeapbl BOEHHO-BO3AYLUHbIX CUT
A. A. baknaHog — Hay4HbIn PyKOBOAMTENb

ABTOMATU3WPOBAHHASA YCTAHOBKA 114 NPOBEPKU PABOTOCIMOCOBHOCTHU
ABTOMATA 3ANYCKA ABUTATENA ANA99

B HacTosllee Bpems Ha NpeanpusTUsSX BOEHHO-MPOMBILNIEHHOMO KOMMANEKCA OCTPO CTOWT npobnema
MOZJEpHM3aLIMN M 3aMeHbl YCTapeBLLEro KOHTPOMBHO-MPOBEPOYHOTO 060PYA0BaHHS.

lMpennaraeTcs MOLEpHWU3aLMs nynbTa NPOBEPKM aBTOMaTa 3anycka Asuratens nNATon cepuu (Lanee
ANpd-99). ANA-99 npegcrasnser cobon 6nok pene n 6MOK BpEMEHHbIX YCTPOACTB, 3a4atoLnX WHTepBasbl
BPEMEHM COrnacHo pexumam paboTbl. ITO YCTPONCTBO 0BecneymMBaeT KOPPEKTHBIN 3amnyck CUIOBOM YCTaHOB-
kn camonetoB Cy-27 n ero mogudukaumi. MNposepka aBTomarta 3anycka ABUratensi NpoM3BOAUTCS MPK Kax-
[0M NNaHOBOM PEMOHTE M AMarHOCTUKE NeTaTenbHOro annapata Ha 3aBofax U3roTOBUTENSX W aBUAPEMOHT-
HbIX 3aBOAAX.

YcTaHoBKa, kKoTopas ucnonb3yetcs npeanpusatuemM ana nposepku AMN-99, coctout u3 Tpex 6510KoB:

— Bnoka nepekntoyatenei, 3agatoLero pexumbl pabotbl Al-99;

— 6noka cekyHOOMEpOB, OTBEYAIOLLErO 3a U3MEePEHNEe BPEMEHHBIX UHTEPBASIOB;

— WCTOYHMKA MOCTOSIHHOrO HanpshkeHWsi, obecneynBaroLLlero NoCTosHHOe HanpskeHne 27 B ans pa-
6oTbl ycTaHoBku 1 AM[-99.
[laHHas ycTaHOBKa MMEET HEAOCTaTKM:

—  3HAYMTENbHbI 0OBEM PYYHbIX ONepaLuit;
—  3HauuTenbHble MaccorabapuTHble XapaKTepUCTUKYL;
— MOrpewwHOCTb UCMOSb3YEMbIX aHaIoroBbIX NPMOBOPOB;

— HeobX0AMMOCTb PYYHOrO JOKYMEHTUPOBAHMUS.

PaspabotanHas B YA, ¢ y4eTOM NepeyncrneHHbIX HeaoCcTaTkoB, aBTOMAaTU3MPOBaHHAs YCTaHOBKaA
Ans npoBepku paboTocnocobHocTh aBToMaTa 3anycka asuratens Al-99 npeacrasneHa Ha puc. 1 1 coctout
n3:

— ycTtpouncTBa ynpaenexns curdanamu (YYC), BbINONHEHHOTO Ha MUKpOKOHTponnepe ATmegal6 un
[nc;

—  KM0YEeN KOMMyTaLuK;

— OenuTenen HanpshKeHus:;

— CXeMbl 3aLuTbl NporpaMMuUpyeMon UHTerpanbHon norudeckomn cxembl (MJAC).
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Puc. 1. CTpykTypHas cxema aBTOMaTU3MPOBaHHOW yCTaHOBKM AN nposepku Al4-99

YYC - OCHOBHOW 311EMEHT aBTOMATU3MPOBAHHON YCTAHOBKM — NOJAET CUrHambl YNpaBneHUs 1 aHanm-
aupyeT npuHsaTble. C nomowsto MK no untepdency SPI, nponssoauTcs BBOA anroputMa paboTsl 1 aBTOMaTH-
yeckoe AOKYMeHTUpoBaHue pesynbtaToB nposepkn AMO-99. Ynpasnswwmii curdan nocTynaet Ha Koy,
KOMMYTUPYIOLME HaNpsHKeHUe NOCTOSHHOMO Toka 60PTOBOM CeTW neTaTtenbHOro annapata. CurHan ¢ knoven
NoCTynaeT Ha Cxemy 3almTbl U Ha Bxoa nposepsiemoro AM[-99. Cxema 3awuTbl NpeaHasHayeHa Ans
npepoTepaLlenns nospexaeHust [IMC HanpsKeHUAMU CaMOMHOYKLMM, BO3HUKAKOLMMU MPU OTKITIOYEHUN
obmotok pene AMd-99. Hanpspkenue ¢ Boixoaa AMO-99 noHwxaeTcs Ha 4enUTENsX HANPSKEHUS U NOCTynaeT
Ha YYC ans ganbHenwero aHanuaa v otobpaxenus Ha K.

Mobas cnoxHas cuctema LOIMKHa BKMtodaTh B cebs CUCTEMY KOHTpONS W guarHocTupoBanus. Cyle-
CTBYIOT pa3nuyHble MeTodbl KOHTPONS U AMarHOCTUPOBaHUSA. [Ans KOHTPONS (hyHKLMOHMPOBAHUS aBToOMaTy-
3MpOBaHHON YCTaHOBKM Obina paspaboTaHa (hyHKLMOHamNbHasi cuctemMa KOHTpOns ee paboTocnocobHOCTH
(®CKP), koTopas nepes nogknodeHrem k AlA-99 no3sonseT NoBTOPUTL anropuT™ ero NPOBEPKM, 1 POpMK-
pyeT npn atom paboune curHanbl. Cuctema OCKP Gbina peanusosaHa B cumynstope Alf. B cumynsTope
NCNONb3YKTCA pene aHanornyHble npuMeHsiemsiM B AMO-99, a 6ok BpeMeHHbIX 3afepXek peanusyetcs ¢
NOMOLLbK MUKpoKoHTposnnepa ATmega16. OpHako cuctema @CKP He nossonsieT onpedenuts MECTO Hewc-
npaBHOCTU. [INs MOBbILIEHUS PEMOHTONPUOAHOCTU aBTOMATWU3WPOBAHHOW YCTaHOBKM Obina paspaboTaHa
CXema yCTPONCTBA TEXHWUYECKOrO AnarHocTupoBaHus. OHa COCTOMUT U3: Kackada perucTpoB CABuWra, BbINOHS-
loLLero (yHKUMI0 NapannenbHo-nocneaoBaTensHoro npeobpasoBatens; MUKPOKOHTponepa; npeobpasosa-
Tens uHtepgencos UART-USB. MUKpOKOHTpONnep npon3BoanT ynpaBneHne KackagoM perncTpoB casura, a
TaK Xe POpMUPYET MH(OPMALMOHHbIE MakeTbl O HEMCMPABHOM yyacTke Lenu u otnpasnset ux no UART B
MK. MpeobpasoBatent MHTEPENCOB AAET BO3MOXHOCTbL nepeaats MHopmaumto Ha MK no kaHany USB. Ha
[MK oToBpaxaeTcs MeECTO HEUCNpPaBHOCTM.

Ha puc. 2 npefcraBneHa npuHUMNuanbHas cxema ycTponcTea. Ha Heit MetoTCs cnegyolme anemeH-
Thl:

—  [Ba pasbema, 4SS KOMMyTaLuu YCTpOUCTBa AnarHocTupoBaHus co cxemon MINC (Bxog v Bbl-
xon);

—  Kackag perucTpoB cABUra, BbIMOMHEHHbIN Ha 8 Mukpocxemax 74HC165;

—  MUKpokoHTponnep ATmega8;

—  npeobpasoarens nHtepdeiica UART-USB, BbiNonHeHHbIN Ha Mukpocxeme FT232RL.
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Puc. 2. MNMpuHumunuansHas cxema ycTponcTBa AuarHoCTUpoBaHns

Pabota cxembl 3akntouaeTcs B crnegyrowem. MukpokoHTponnep nogaet curHan Ha SD/LD (Tak Hasbl-
BAEMYH «3aLLEnKy», KOTOpas «He MycKaeT» 3arpyXeHHble GUTbI Ha BbIXOA PaHbLUE BPEMEHM, YTO COOTBET-
CTBYET OTK/IOYEHMIO nocneaoBatensHon nepegayn). Mocne yero yepes CLK (TakTOBbLIN BXOA) Nogaetcs cur-
Han TakTOBOMW 4acTOTbl, M NPOMCXOAUT nepeaada koga Ha SO (nocneposatenbHbi BbiBog). C SO curHan no-
paetcs Ha S| (nocneposaTenbHbIi BXOA) CrIeAYHOLWEro CABUIoBOro peructpa. [lanee MUKpOKOHTponnep npu-
HAMaeT nocnegoBatenbHbii kog ¢ SO nocnegHero CABWUrOBOrO peructpa u, obpabortas, nepenaeT ero no
UART. lNpeobpasosatens nHtepdeiicoB npeobpasyer UART B USB v otnpasnset Ha [1K.



