degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI
PAJIMOTEXHUKH M KOMIIBIOTEPHBIX
TeXHOJIOTHH

J.A. T'agpusion

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

o AMCHUIIJIMHE: Ha6opaT0pH$[ TCJIICKOMMYHUKAITUOHHBIX YCTPOﬁCTB
0 HANIPaBJICHUIO: HH(bOpMaTHKa W BBIYHUCIIMNTCIIbHAA TCXHUKA
IIpO(l)I(IJIb MnoATrOTOBKMU: KOMHBIOTepHBIe TCXHOJIOTHH WU BBIYUCIUTCIIbHAA TCXHUKA

Oustex-mkona Paguorexuuku nu Komnsrorepubix TexHonoruii
kadempa paarodIeKTPOHUKHY U PUKIIATHOW HH()OPMATHKN
Kypc: 4
KBaJIupuKAIMSL: OaxanaBp

Cemectp, hopMBI IPOMEKYTOUHOH arTectanuu: 8 (BeceHHul) - JlnuddepeHunpoBaHHbIi 3a4eT

AynutopHbIX yacoB: 60 Bcero, B TOM YHCIIE:
nexuuu: 0 yac.
cemuHapsl: 0 yac.
naboparopHbie 3aHsaTus: 60 yac.

CamocrositensHas pabora: 75 gac.
Bcero gacos: 135, Bcero 3a4. ex.: 3
[IporpamMmy cocraBunu:

W.H. Jlo6aHoB, cTapimii mpemnoaaBareib
A.C. ®enoTkuH, CTapIINi MpernosaBareib

[Iporpamma obcyxaeHa Ha 3aceqannu Kadeapsl pagruodIeKTPOHUKH U pukiiaaHoi nndopmaruku 30.10.2024



AHHOTANMA
B maGoparopHoM Kypce wu3y4aroTcs HHTepQeichl CBsizn u mepenadn uHpopmarmu. (OcBanBaroTCs
COBpPEMEHHBIE METO/bI MPOCKTUPOBAHUS U PEaTH3alud MU(PPOBBIX TEICKOMMYHHKAIIHOHHBIX YCTPOHCTB Ha
MIPOTPaMMHPYEMBIX JIOTHYECKUX UHTErpaibHbIX cxeMax (I[TJIMC).
Untepdeiic RS-232, oduunansuo HazeiBaeMbiii "EIA/TIA-232—-E", Ho Oonee M3BECTHBIA Kak MHTEpdeiic
"COM-nopra" (na norumueckoM ypoBHe Universal Asynchronous Receiver-Transmitter (UART)) panee Obut
OJTHMM M3 CaMBIX PaclpOCTPaHEHHBIX UHTEP(EHCOB B KOMIBbIOTEPHOH TexHuKe. OH U A0 CHX HOp BCTpeyaeTcs
B CHUCTEMHBIX OJIOKaxX, HECMOTpsI Ha MOsIBIICHHE 0ojiee CKOPOCTHBIX U "MHTEIUICKTYyallbHBIX" MHTEPQEicoB,
takux kak USB u FireWire. ¥V pa3pabotunkos annaparypbl UART untepdeiic ouenbp BocTpeOoBaH Onarogaps
MpocToTe peanusanuu npoTtokona. [lostomy ¢upma FTDI paspaborana u BBITyCKaeT CEPUI0 MHUKPOCXEM
niepexogaukoB naTepdeiicoB USB - UART u npaiiBepoB Kk HUM.
Uurepdeiic ARINC-429, pazpaborannsiii pupmoit ARINC, npeaHasHaueHHBIH U IIUPOKO UCTIONB3YEMbIH JIIIs
MEXCUCTEMHOTO OoOMeHa HH(poOpManued B KOMMEPUECKHX M TPaHCHOPTHhIX camonérax (B Poccum st0
I'OCT-18977-79).
Cranpapt MIL-STD-1553 (crannapra HATO — STANAG 3838 AVS, B Poccun 3to 'OCT P 52070-2003)
paspaborannblii mo 3akazy MO CIIIA 0GopToBOH aBHOHMKH BOEHHBIX CaMOJIETOB IO3/IHEE CIIEKTP €ro
NPUMEHEHHSI CYIIECTBEHHO PACIIMPHIICS, CTAaHIAPT CTAI IPUMEHSATHCS U B IPAKIAHCKUX CHCTEMaX.
[omynspueiii unTepdeiic SPI - mng mocnenoBarensHOro OOMEHAa [HaHHBIMH MEXAY MHKpPOCXEMaMU
NpeATIOKEHHbIH KoMmmaHueld Motorola, B HacTosiiee BpeMs HCHOJIB3YeTCS B HMPOAYKLHUH 3alOMHHAIOIINX
ycrpoiicts (EEPROM, Flash-namsite, SRAM), yacoB peansHoro Bpemenu (RTC), ALII/LAIL uudpoBsix
MOTEHLMOMETPOB, CIICIIMATU3UPOBAHHBIX KOHTPOJUIEPOB MHOTHX IPOU3BOIAUTEIICH.
Ouenp nonyssipHelid nHTepdeiic 12C, B KOTOPOM HCIONIB3YyeTCS BCETO ABa CUTHAJIBHBIX MPOBOIHUKA JIMHUM:
SDA - mannbpix 1 SCL — cMHXpOHU3aIMK MIHPOKO PACIIPOCTPAHEHHBIA sl oOMeHa nH(popMalnuend Mexay
MHUKPOCXEMaMHU.
B ananorossix ACY TII ¢ TokoBo# netieit 4-20mA nepegada nudpoBbIX ocymiecTeisiercs qaHHbIX o HART
MPOTOKOIY, B KOTOPOM HCIIOJIb3YEeT YaCTOTHO-MAaHMITYJIMPOBAHHBIA CHUTHAI C HENpephlBHOM (a3oi
(Continuous Phase Frequency Shift Key ), uzBectsiii kak FSK.

1. lean u 3apa4un

].le.]'lb JAUCHUIIINHBI
- O3HAKOMJICHUEC C COBPEMCHHBIMU TCXHOJIOTUAMU U IMOJTYUCHHUC HABBIKOB pa3pa60TI<H, MOJCIIMPOBAHUA
" OTVIaAKU TCIICKOMMYHUKAIITMOHHBIX YCTpOﬁCTB.

3agaum AUCUMIIUHBI
- OCBOCHHE CTyIAECHTaMM 0a30BbIX 3HAHUH B 00JIaCTH pa3pabOTKH TEIEKOMMYHHKALMOHHBIX YCTPOUCTB
HAa OCHOBE aHAJOIOBBIX M ULU(PPOBBIX KOMIIOHEHT, a TAaKXe NPOTrPaMMHUPYEMBIX JIOTHMYECKUX
uHTerpanbHbIX cxeM (ITJIMC);
- IpuoOpeTeHne TEOPETUYECKUX 3HAHMK B OOJACTH METOAMKH MPOCKTHPOBAHUS, MOIEIHPOBAHHUSA U
aHa/IM3a TeJIEKOMMYHUKAIIMOHHBIX YCTPONCTB;
- OKazaHHE KOHCYNbTallMii M IOMOIIM CTyIEHTaM B IPOBEAECHHH COOCTBEHHBIX HCCIECJOBAaHMH MU
pa3paboTku TEIEKOMMYHHUKAI[UOHHBIX YCTPOWCTB Ha OCHOBE CHEUATH3UPOBAHHBIX
TEJIEKOMMYHHKAIIMOHHBIX MOAYJIEH U CaMOCTOATENbHBIX pa3paboTok Ha [TJIMC.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA WNHaukaTopsl JOCTHKEHHS KOMIIETCHIINH

YK-1 CriocoGeH oCcymiecTBIsITh MOKCK, VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3HPYET U BhIOUpaeT
KPUTHUYECKUHN aHaJN3 ¥ CUHTe3 HHpopManuy, |uHPOpMALNIO, HEOOXOOUMYIO AJISl PELICHHUs! MOCTaBICHHON
MPUMEHATh CUCTEMHBIH MOAXOJ U PELIeHUsT  |3a7a4n

MOCTAaBJICHHBIX 3a7a4




OIIK-2 CnocobeH ucronb30BaTh COBPEMEHHbBIE
MH(OPMAIMOHHBIE TEXHOJIOTHU H
MPOrpaMMHbIE CPEACTBA IIPU PEIICHUHN 3a/1a4
npodecCHOHAIBHON IeSTeIBHOCTH, COOITIoas
TpeboBaHus HHPOPMAIIMOHHOHN 0€30MacHOCTH

OIIK-2.1 Criocoben MIPUMEHSTh COBPEMEHHBIE
BBIYHMCIIMTEIEHYIO TEXHHKY M CEpBUCHI ceTH MHTepHET B
obnactu (cdepe) npodeccnoHaNbHON AEITETBHOCTH

OIIK-3 Crioco6eH cocTaBisITh U 0QOpMIIST
Hay4HbIC U (UJIM) TEXHUYECKHE
(TEeXHOIOTHYECKUE, MHHOBAITMOHHBIC) OTICTHI
(my6nuKauym, MpOeKThI)

OIIK-3.3 Bnazmeer MeTogaMu BU3yalbHOTO U TpauUuecKoro
MPEICTABICHUS PE3yNbTaToB Hay4HOM
(Hay4YHO-TEXHUYECKON, MHHOBAIIMOHHONW TEXHOJIOTHYECKOH)
JESITEIbHOCTH B BUJIE OTYETOB, HAyYHBIX ITyOIMKaLINi

[IK-1 CnocoGen craBuTh, hOpMann30BHIBATH U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCIJIE0BATh MaTEMaTHYECKUE MOJICIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, TOyYaTh
HOBBIE Hay4YHbIEC PE3yJIbTaThl

[IK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaThH U 0000IIAThH
nHpopMaIrio 00 akTyalbHBIX pe3yJbTaTax MCCIeJOBaHUN B
paMKax TeMaTW4eCKOW OOJACTH CBOEH MpodeCcCHOHATEHON
EITEILHOCTH

IIK-1.2 CnocobeH  BbyIBHTaTh  THIIOTE3BI, CTPOUTH
MaTeMaTH4ecKue MOAEIH ISl ONUCAaHUA H3y4aeMBIX
SIBIICHUI | TPOLIECCOB, OICHUBATh KAUeCTBO pa3paboTaHHON
MOJENN

[IK-1.3 CrnocobeH mNpuUMEHATh TeopeTHyecKkue u (Win)
SKCIIEPUMEHTAIbHbBIE METOJIbl UCCIEAOBAHUN K KOHKPETHOMN
HAay4YHOM 3a7a4e W HHTEPIPETUPOBATH  IOJyuYCHHBIE
pe3yabTaThl

[1K-2 CnnocobeH caMOCTOSTEIEHO HITH B
Ka4yecTBe ujieHa (PYKOBOIUTEIS) MAJIOTr0O
KOJUICKTHBA OPTaHW30BEIBATh U TPOBOJIUTH
HAyYHBIC UCCIICIOBAHMS U MX alpoOaIiyio

[MK-2.1 3HaeT NOPUHIMUIBI TOCTPOSHUS HAyYHOHW PadOTH,
MeTonbl cOopa M aHaju3a [OJIyY€HHOIO Marepualia,
CHOCOOBI apryMeHTaIH

[IK-2.2 Cnoco0eH miaHupoBaTb M MPOBOJAUTH Hay4dHBIC
UCCIICIOBAHMsI CaMOCTOSATENIbHO MJIM B KauecTBE WIEHa
(pPyKOBOAMTEIIST) MAJIOTO HAYYHOTO KOJJICKTHBA

[MK-2.3 CnocobeH mNpoBOIUTH ampoOanuioo pe3yabTaToB
HayYHO-HCCIICI0BATEIBCKOM paboTsI MOCPEICTBOM
NMyOIMKaluK HAYYHBIX CTATeH U y4acTusi B KOH()EPEHIUSIX

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCUUILIHHE (MOIYJII0)
B pesynbrare ocBOCHHS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HAaThb:

- OCHOBHBIC MHCTPYMCHTBI U TCXHOJIOTMH, COCTABJIAIOIINUC ITIOHATHUC YCTpOfICTB;
- OCHOBHBIC TCXHOJIOTUYCCKUEC MMPOLECCChI, CBA3AHHBIC C pa3pa60TK0171 HOBBIX TCJICKOMMYHHKAIIMOHHBIX

ycTpoiictB Ha HOBBIX [IJINC;

- COBpEMEHHbIE MTPOOIEMBbI POEKTUPOBAHHS HOBBIX TEJIEKOMMYHHMKAIIMOHHBIX YCTPONCTB;
- OCHOBHBIE METO/Ibl ONTHUMHU3ALIUU IPOCKTUPOBAHUS HOBBIX TE€JICKOMMYHHKAIIMOHHBIX YCTPONCTB;
- OCHOBBI OO€CIICUCHMs KayecTBAa M BBICOKOM CKOPOCTH HPOEKTUPOBAHUS NPH pa3pabOTKE HOBBIX

TCJIICKOMMYHUKAIITUOHHBIX YCTpOﬁCTB.

YMETb:

- [1I0JI30BAaTbCA CBOMMHU 3HAHUAMU [JIs1 pECIICHUS NIPUKIIAAHBIX U TEXHOJIOTUYCCKUX 3a/1a4;
- ACJIaTh IPaBUJIbHBIC BBIBOJALI N3 COITOCTABJICHUA PC3YJILTATOB MOACIUPOBAHUA U SKCIICPUMCHTA,
- AcJIaTb Ka4C€CTBCHHBIC BLIBOABI IIPU IMEPEXOAC K IMPEACIbHBIM YaCTOTaM CUTHAJIOB CHMHXPOHU3AHU

U(POBBIX YCTPOUCTB;

- BUHACTH B pE3yjJbTaTax MOACIHMPOBAHUA COOTBETCTBHA U OTIUYHA OT PCAJIbHBIX IIPOLECCOB B

TCJIICKOMMYHUKAIITUOHHBIX YCTpOﬁCTBaX;

- OCBaMBaTh HOBBIE METOJIMKH OIIMCAHMS CBS3EM DIIEMEHTOB B OJICKTPOHHBIX CXEMax ]_[I/I(i)pOBBIX

YCTPOMCTB.

BJIAJIETD:

- HaBbIKAMH OCBOEHUS 00Jp1I0T0 00BbeMa HHPOPMALINY;
- HaBBIKAMM CaMOCTOSITEIbHON paboThl M MCHOIB30BaHUs HH(popMaly u3 6a3 3HaHuil B VIHTEpHET;
- KYJABTypOM TIOCTAaHOBKM M MPOEKTUPOBAHMA 3ajad IO pa3padOTKe TEJIeKOMMYHHUKAIIMOHHBIX

YCTPOUCTB;

- HaBbIKaMU HUCIIOJIb30BAHUC COBPCMCHHBIX MHCTPYMCHTOB IMPOCKTUPOBAHNA TCICKOMMYHHUKAITMOHHBIX

YCTPOUCTB;

- HpaKTHKOﬁ HCCIICAOBAaHUA U PCHICHUA TCOPCTUUCCKUX WU TPUKITAIHBIX 3a/1a4.



4. Conep:xkanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacoB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl tuctMIInHbI (MOIYJIS) U TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb 10 BHJAM Y4eOHBIX 3aHATHH, BKIIIOUAs
CaMOCTOSTENIbHYIO padoTy, Jac.
Ne Tema (pa3znen) AMCUUTUIMHBL
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI Camoct.
pabora
UART wunrepoeiic (RS-232, COM-niopr).
1 Jlabopatopubie pabotet 404 1B wim 10 12
404CRC
Apuanmonnslii uaTepdeiic ARINC-429.
2 Jlabopatopubie pabotel  405AD  wim 10 12
405ADC
Boennbrit uHTepdeiic MIL-1553.
3 JlaGoparopnas pabora 406, 406 XS, 11 12
406_ADC
4 SPI wuntepdeiic Jlabopatopnas pabora 4 13
407ND
[2C wuntepodeiic. JlaboparopHast pabora
5 11 13
408
6 FSK unrepdeiic JlaboparopHbie paOOTHI: 1 13
414 N95,414 T95,414 F95
Nroro gacos 60 75
[loaroroska k sK3amMeHy 0 gac.
OO01mas TpynoEMKOCTh 135 yac., 3 3au.en.

4.2. CopaepxaHne TUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemecrtp: 8 (Becennuit)

1. UART wunrepdeiic (RS-232, COM-niopr). JIabopatopusie padotst 404 1B mnm 404CRC

O030p cranmaproB W (U3HYECKUX HMHTEPPEHCOB COBPEMEHHBIX TEIECKOMMYHHUKAIIMOHHBIX
YCTPOMCTB.

UART wunrepdeiic, odpunmanpao nazpiBaembiii "EIA/TIA-232-E", HO Oonee H3BECTHBINH Kak
untepdeiic RS-232 "COM-nopra", panee ObLI OIHUM U3 CaAMBIX PacTPOCTPAHEHHBIX HHTEP(EHCOB B
KOMIIBIOTEpHON TexHUKe. OH U 10 CUX IIOp BCTPEYAETCs B HACTOJbHBIX KOMIIBIOTEpaX, HECMOTPs Ha
nosiBJieHHEe 0oJiee CKOPOCTHBIX M "MHTEIUIEKTyanbHbIX" uHTEpdeiicoB, Taknx kak USB u FireWare. K
ero JOCTOMHCTBAM C TOYKH 3pEHHsS pPa3pabOTUYMKOB ammaparypbl MOXKHO OTHECTH HPOCTOTY
peanuzanuu nporoxona. Puznueckuii uaTepdeiic RS-232 peannsyercs paspemom trna DB-9M.
Uzyuarorcst MeTobl IpOeKTHPOBaHuUs nepenaromux u npueMusix moayieit UART unrepdeiica.

2. ABnanonnsiii uarepdeiic ARINC-429. JIaboparopusie padotst 405AD unu 405ADC




Cranmapr ARINC 429, paspaborannsni ¢upmoit ARINC, mnpeaHasHadeH s MEXKCHCTEMHOTO
oOMena wHpopMmalmeld B KOMMEPUECKMX ¢ TPaHCIOPTHBIX camonérax (B Poccum ato
I'OCT-18977-79). Cropocth nepemauu 12.5, 50 unu 100 k6ut/cex. CoennHUTENBHBIE TPOBOAA —
9KpaHUPOBaHHbIE BUTHIE Mapbl. Ha ofHOM muHe (BUTOM mape) MOXKeT ObITh TOJIBKO OAMH NepeaaTunK
u He Oonee 20 mpuemHuKoB. Ilepenarunk Bcerna akTUBEH, OH OO mepedaéT cloBa JAaHHBIX WIN
BbI1aéT "mycToil" yposenb (0 B). Pazmep cnosa cocrasusier 32 Outa. but 32 — KOHTpOJIb 4eTHOCTH
(momonHeHne [0 HeueTHOro umcia enuHuin). Kog — OMIOSPHBIA CaMOCHMHXPOHU3UPYIOIIUICS, C
Bo3BparoM K Hymo (RZ). Jlormueckodd 1 cOOTBETCTBYET MOJOKHUTENBHBIN, a, Jorudeckomy 0 —
OTpHULATENILHBIA HUMITYJbC. JITUTENTBHOCT, HMMITyJbCa paBHA IOJOBHHE HMHTEpBaja CJIEJOBaHUS
(muTenpHOCTH TakTa). WMIynmbehl JOMKHBI WMeTh mojorue Qpontel mpumepHo 0.1-0.3 ot
JUINTENIbHOCTH uMITyabca. IlepBbie 8 OutT sBistorcs ampecom aboHeHTa, ciexyiomue 23 Oura
SBJISIIOTCS. JTAHHBIMHU, a IOCJEIHMHA KOHTPOJIBHBIA OHMT [OMOJHSET YHUCIO EJUHHUI] B CIOBE [0
HeueTHoro uncna. Ocobennoctpio Gopmara ARINC ciioBa siBisieTcst To, yTO nepBbie 8 OUT aapeca
nepenalTcs CTapiInMU OuTaMu Brepen, a 23 OuTa JaHHBIX IepeJaroTcsl MIaIINMI OUTaMu BIIEPE.
WuBepcust Hymepanuu OUT CUMTAETCs] HEAOMyCTUMONW. MUHUMaIbHAs Tay3a MeX1y ciloBaMu 4 oura.

OcBauBaroTCs METOIAbl MPOEKTHPOBAaHUS LHU(POBBIX MOAyJEH MoOAyniaTopa MepeJarynuka u
nemudparopa curaanos crangapra ARINC 429.

3. Boennsriit uatepdetic MIL-1553. Jlaboparopuas pabdora 406, 406 XS, 406_ADC

Cranpapt MIL-STD-1553, uznayansHo paspabarbiBaiics o 3akazy MO CHIA ans ucrnonb30BaHus B
BOCHHOH OopToBOil aBuoHMKe. BriepBoie onmyOnukoBan B CIHIA xak crangapt BBC B 1973 romy,
npuMenéH Ha ucrpebutene F-16 . [Ipunsar B kadectBe cranmpapra HATO — STANAG 3838 AVS.
[lo3nHee cnexTp ero NMpPUMEHEHHUs! CYLIECTBEHHO DPACIIMPHIICS, CTAaHAAPT CTajl HPUMEHSTHCS U B
FpaXJaHCKUX cucTteMax. JlaHHble NEPENarTCs II0 BUTOM NIPOBOAHOM IHape MOCIEI0BATENBHO
ciaoBamu 1o 16 6ut. JmurensHOCTh Kaxaoro cioBa 20 Mkc u coctonT U3 20 TtakToB mo 1 mkc. B
[IEpBbIC TPU TaKTa NEpefaroTcs 2 MMITYJIbCa CUHXPOHHU3ALUHU C JUIMTEIBHOCTBIO 1.5 MKC KaKIbIM.
3arem B Teuenue 16 TakroB nepenatorcs 16 out manubix (D[15:0] - cTapmvu 6uramu Briepen) U Ha
nocnegaaeM 20-M TakTe mepenaeTcst OUT KOHTPOJISI YETHOCTH (JIOTOTHEHHE JI0 HEYETHOCTH yucha 1 B
cioBe). [lonspHOCTH MMIYJIBCOB CHHXPOHHU3ALUH ONpenessieTcs Ha3HaueHneM ciosa. Hanpumep, B
koMaHgaHoM cioBe (CW) u B orBerHoM cioBe (RW) TiepBbIi UMIYILC CHHXPOHU3AIUU
MOJIOXKUTENbHBIN, a B cioBe naHHBIX (DW) — orpuumarensHbiii. B kauecTBe Koma nepemadn
WCHoNb3yeTcsl OumnonspHeiii  paszomanunmynupoBanubiii  koj (Manuecrep II). burel  nmaHHBIX
nepeaarTcs He IOTeHIHAIbHO, a IEPeragoM HalpsbKeHHs B LIeHTpe TakTa. [lepemnan HampspkeHUs OT
+ K — (-_) COOTBETCTBYyeT EAMHUIE, a Mepenaa oT — K + (_-) COOTBETCTBYeT Hymio. Pasmax
HaNpsDKCHUS Ha JIMHUK MOXeT ObITh B mHTEepBase ot 1.4 B 1o 20 B.

OcBauBarOTCsi METOABI TPOCKTHPOBAaHHMS LU(PPOBBHIX MOAYJCH MOAYJISITOpa TIeEpeAaTdynka H
nemudparopa curaanos cranaapra MIL-1553 (TOCT 26765.52-87, TOCT P. 52070-2003).

4. SPI unrepdeiic JlaboparopHas padora 407ND

SPI - nonynspHelid uHTEpdEHC IS MOCIenoBaTeIbHOT0 00MEHa JAHHBIMH MEXKIy MHUKPOCXEMaMHU.
Unrepdeiic SPl m3HauanpHO OH ObUT MpuayMaH Kommanued Motorola, a B Hacrosiiee BpeMs
UCTIONIB3YeTCs B MPOAYKIIMA MHOTHX Npou3BoauTeneil. Ero HammeHoBaHue sBIsieTCs: aOOpeBHATypOid
ot 'Serial Peripheral Bus', 4To oTpaxaer ero mpegHazHadeHUE - IMHA ISl TIOAKIIOYCHUS] BHEITHUX
ycrpoiictB. Illuna SPI opranmzoBana mo mpuHumiy 'Bemymmid-enombiil' (MASTER/SLAVE). B
KauecTBE BEAYILETro IIMHBI OOBIYHO BBICTYNIAET MHUKPOKOHTPOJUIEP, HO MM TaKKe MOXKET OBITh
nporpammupyemasi joruka, DSP-xkoHTpomep wim crnenumanusupoBanHas VC. B pomm BemoMbix
BBICTYIAIOT Pa3IMYHOIO poJa MHUKpPOCXeMbI, B T.4. 3amomuHamomue ycrporctBa (EEPROM,
Flash-mamsats, SRAM), uacsl peansroro Bpemenu (RTC), ALII/LIAIL, undpoBbie MOTEHIMOMETPHI,
CIIEeLMATN3UPOBAHHbIE KOHTPOJUIEPHI U JIP.

OcBamBalOTCs METOABI TMPOCKTUPOBaHUS NH(PPOBBIX MoOMyneld Beaymiero W Bemomoro SPI
uHTepdeiica.

5. 12C unrepdetic. Jlaboparopnas padora 408



UnTepdeiic 12C ucnons3yercs 1 oOMeHa JaHHBIMU MEXAYy MHUKpocxemaMu. B mune untepdeiica
I12C wucnonp3yercst Bcero JBa CUTHAIBHBIX mpoBoAHuka juHHMi: SDA - manaeix u SCL -
CUHXPOHHM3AlMH. BBIXOmHBIE KacKalbl YCTPOWCTB, MOAKIIOYCHHBIX K IMPOBOAHMKaM MmHbEI 12C,
JIOJDKHBI UMETh: OTKPBITBIN CTOK, OTKPBITBIN KOJUIeKTOp Win Oydep ¢ TperbuM coctosiaueM (BUFE
wm DUFT). Beicokuil ypoBeHb cUTHaja Ha NMPOBOAHMKAX JIMHUI 00ECIeYnBaETCsl PEe3UCTOPaMH,
coefuHSAIOMMMHA HX ¢ uctouHukoM mnutaHuss VCC. Takoe coenuHeHue peanusyeT (QYHKIHUIO
MOHTaxHOro “U” (1o JOTHYecKUM eOUHMLAM) Wi MOHTaxHoro” WJIM” (1o norudeckuM HyJsIM),
4T0 00eCreYrBaeT IBYHAIIPAaBICHHOCTh IIMHBI. YCTpOiicTBa, moAkmodeHHble K muHe [2C, moryT
OBITH Kak, BeOyLIHE TaKk W BeJOMble. Benymmii - 3T0 ycTpOHWCTBO, KOTOpOE BHIPAaOaTHIBAET CHUTHAI
CHHXPOHU3AIMU ¥ MHUIIMUPYET Iepeaady Wiu npueM AaHHbiX. [Ipu 3Tom soboe apyroe ycTpoiicTBo
CUNATAETCS BEJOMBIM 10 OTHOIIECHHUIO K BEAYIIEMY.

OcBauBarOTCS METOIBI TMPOSKTHPOBAaHHSA LU(PPOBBIX MOmylned Beaymero u Begomoro [2C
uHTepdeiica.

6. FSK unrepdeiic Jlaboparopusie padotsl: 414 N95,414 T95, 414 F95

[lepenaya nannsix mo HART mportokomy ucnonssyercst B aHanoroseix ACY TII ¢ TokoBo# netseit
4-20 mA. MwuHUMaIbHOMY YpPOBHIO YINPABJISAIOUIETO CUTHAlla COOTBETCTBYET TOK 4 mA, a
MakcuMaibHOMY — TOK 20 mA. MakcumanbHOE TaJeHUe HANpsHKEHHS Ha BXOAE YMPaBIIIEMOTO
yCTpoiicTBa (BEOMOT0) HE JIOJDKHO MpeBbIarh ~12 V. MUHUMAaNbHBIH YPOBEHb TOKA YIPaBICHUS
HE MOXXET OBITh MEHbLIe 4 MA, MO3TOMY OH YacTO MCHOJIB3YETCsI HE TOJIBKO JJISl YIPABICHUSA, HO U
JUI NIUTaHUA SJIEKTPOHHBIX Moxynel Benpomoro. Hanpumep, npu HanpspkeHuun 12 V MakcumalibHas
MOIIIHOCTb NOTPEOJICHHS], BEAOMOTO HE JOJKHA mpeBbimars 4 mA* 12 V =48 mW.

HART mnpoTokonl WHCIONB3yeT YacTOTHO-MaHWIYJIMPOBAHHBIA CHUTHANl € HENpephIBHOW Qa3zoi
(Continuous Phase Frequency Shift Key ) CPFSK. B panbheiiiuem Oyazem mnoapasymeBaTh
HETIPEepBIBHOCTH (Pa3bl U MCIIOIb30BaTh YKOPOUCHHYIO MHEMOHHMKY - FSK.

Ckopoctb niepenaun nanabix 1200 6ut B cexynay (1200 Bod). Jlornueckoit «1» cOOTBETCTBYET OJIMH
MIOJIHBIN Nepuof cuHycoubel ¢ yactorol 1200 Hz, a mornueckomy «0» - 1Ba HEMOJHBIX MEpUOIA
cunycouibl ¢ yactotoit 2200 Hz. Ilpumep Bpemennoit quarpammbl FSK curana ans nyx out (0 u 1)
MIPUBEZIEH Ha pHuc. 1.

Hudposoii curnan Beaymero ¢ aMmintynoi 0.5 mA HaknageiBaeTcss Ha TOK ynpasieHus 4-20 mA.
Cpennee 3nauenne FSK curnama paBuo 0, a wactota (1200 Hz) cymecTBeHHO BbIlI€ IUPUHBI
nojyockl 4acToT (25 Hz) ynpasnstomiero curnana, nosromy FSK curnan He BIusieT Ha aHAIOroBOE
yIpaBJIeHUE.

Benomelii oTBEUaeT «HaNpsKEHUEM», T.€. MOAYIUPYET MaJlaHUe HallpsDKEHUE Ha JIMHUY YIPaBJICHUS
FSK curnanom c ammmmutymnoi 0.5 V.

Hins renepaunu u nexoaupoBanusi FSK HART curnana BeimyckaroTcs clielUaibHbIE MUKPOCXEMBI,
Harnpumep, DS8500.

Jns nepemaun maHHBIX ucnonb3yercss acuaxpoHHbIE UART mportokon (Universal Asynchronous
Receiver-Transmitter), Tie KaxkIblii, mepegaBaeMblii 0alT (0710K U3 8-MU OUT NaHHBIX), JOIIOJHACTCS
HYJIEBBIM CTapT OUTOM M 3aKaHYMBACTCSI €AUHUYHBIM CTOI OMTOM. J[ITMTENBHOCTH CTapT OUTA paBHA
JUINTEJIBHOCTH OHOTO OMTa, a AJUTEIBHOCTH CTOI OMTa MOXKET COCTABISTH OAHY, HOITOPHI MU JBE
JIIUTENbHOCTH OuTa. JlaHHbIe epeatoTes MIIQAMIMMU OUTaMu BIIEPE.

OcBanBaroTcss METOBl MPOEKTUPOBAaHUS IH(POBBIX MoAynaeH aexoaumpoBaHus curHaioB FSK
uHTepdeiica.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOMMOM AJIsl OCYIeCTBJICHHS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0)

[lepconansubie KomnbioTepsl. OTnagounsie MakeTsl NEXYS2. Hudpossie ocimuiorpadst
Signal-PV65.
Heobxonmumoe nporpammuoe obecnieuenue: OrCAD 10.5, WebPack ISE.14.4.

6.IlepeyeHnb pekoMeHAYeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa

1. OCHOBBI MUKPOITPOIIECCOPHOH TeXHHUKH, yueObHoe nmocodue / A. B. Illapanos. — Tomck, TYCVYP,
2008.— URL: https://e.lanbook.com/book/5448 (nara ob6pamenus: 13.01.2021). - ITonHblif TeKCT
(Pexxum nmoctyna : u3 cett MOTU / YnaneHHsIi A0CTYII)



JomnonHurensHas aureparypa

1. MukposnekTpoHuka, yueonoe nocodue / A. B. llapanos. — Tomck, TYCYP, 2007.— URL:
https://e.lanbook.com/book/5449 (nara oopamenus: 13.01.2021). - INonuerit Texkct (Pexxum gocryna :
u3 cett MOTHU / Ynanennslii Joctyi)

7. llepedyeHs pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHHKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHST TUCIMIIJIMHBI (MOTYJIs)

1. https://ru.wikipedia.org/wiki/MIL-STD-1553
2. www.screen-co.ru/index.php/ru/support/34/175-arinc-429.html
3. http://spd.net.ru/Article/I2C.aspx

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLIeCTBICHUU 00Pa30BaTeJIbHOI0
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NPOrpaMMHOro odecrnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

1. https://ru.wikipedia.org/wiki/MIL-STD-1553

2. www.screen-co.ru/index.php/ru/support/34/175-arinc-429.html

3. http://kramtp.info/UserFiles/file/art/auto/HART-protokol06-15.pdf

4. www.cta.ru/cms/f/434764.pdf

Heo0xonumoe nporpammuoe odecniedenne: OrCAD 10.5, WebPack ISE.14.4.

9. MeToauyeckue yKazaHusi AJis1 00y4arOIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

Bo Bpemst BeIMONHEHHWS W caadud  Ja0OPAaTOPHBIX padoOT oO0ydYaroImuecss MOTYT MOJIb30BaThCS
KOHCIIEKTaMH JIEKIIUH, METOJMYECKUMH MOCOOHMSIMH K JIaOOpaTOpHBIM paboTam, IabopaTOpHBIMH
MaKeTaMH, JIMYHOW W JTa0OpPaTOpHON BBIYMCIMTEIHLHOW TEXHUKOW, M CIIPABOYHOM JIMTEPaTypoil w3
WHTEpHeTa.

Ha naGopaTopHBIX 3aHATHSIX MCHOIB3YIOTCA MYJIbTUMEIMHHBIC TEXHOJIOTUH, BKIIIOYAs JEMOHCTPALHIO
MIpE3EHTalNH.

Z[J'IH KOHTPOJISI U KOPPCKIINHU 3HAHUH HCTIOJIB3YCTCA KOMIIBFOTCPHOC MOICIIUPOBAHUC.

B mporecce camoctosTensHO#M paboThl 00ydaroImuecs UCIOIb3YIOT ITporpaMMHEIe cpenctBa: WebPack
ISE.14.4.

B ToM umciie pekoMeHIyeM IPOYUTaTh:
1. MIL-STD-1553 Tutorial // Avionics Interface Technologies

2. MIL-STD-1553 Tutorial and References // Ballard Technology (includes MIL-STD-1553B &
MIL-HDBK-1553A Notice2)

MIL-STD-1553 Designer's Guide // Data Device Corporation
MIL-STD-1553 Tutorial / Alta Data Technologies

MIL-STD-1553B Concepts and Considerations // MilesTek Corporation
MIL-STD-1553 Tutorial / AIM GmbH

I'OCT 3 52070-2003.

MHTEP®ENC 10 TOCT 18977-79 1 PTM 1495-75 (ARINC-429).
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NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: HNudopmarrka 1 BEIYUCTUTEIEHAS TEXHUKA

npopuJib NOArOTOBKHU: KomnbroTepHble TEXHOIOTUH U BHIYUCIUTEIbHAS TEXHUKA
Oustex-mkona Paguorexuuku nu Komnerorepubix TexHonoruii
kadempa paarodIeKTPOHUKHY U PUKIIATHOW HH()OPMATHKN

Kypc: 4

KBaJupuKaAnus: OaxanaBp

Cemectp, hopMBI IPOMEKYTOUHOH arTectanuu: 8 (BeceHHul) - JlnddepeHunpoBaHHbIi 3a4eT
PaspaGorunkm:

W.H. Jlo6aHoB, cTapiimii mperno/aBareiib
A.C. ®enoTKuH, CTapUInil mpenoaaBaTeb



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH oCcymiecTBIsTh MOKCK,
KPUTUYECKUH aHAJIN3 ¥ CUHTE3 HH(opManuy,
NPUMEHSTh CUCTEMHBIN MOAXO ISl PELICHHS
MOCTABJICHHBIX 3a/1a4

VYK-1.2 HaxomuT, KpUTHUYECKH aHAIM3HPYET U BbIOMUpaeT
nHpOpMaLKI0, HEOOXOOUMYIO AJISl PELICHUS! IMOCTaBICHHON
3a7a4n

OIIK-2 CriocobeH ucrnonb30BaTh COBPEMEHHBIE
MH()OPMALMOHHBIE TEXHOJIOTUHU U
POrpaMMHBIEC CPEACTBA MIPU PEIICHUHN 331349
poheCCUOHATBHOM JIeITENILHOCTH, COOTIOnas
TpeboBaHUg MH)OPMAIIMOHHOW OE30TIaCHOCTH

OIIK-2.1 Criocoben MIPUMEHSATh COBPEMEHHEBIE
BBIYMCIIMTEIBHYIO TEXHUKY WM CEpBUCHI ceTH VHTepHeT B
obmactu (cdepe) mpodeccrnoHaTbHON AeATEIIEHOCTH

OIIK-3 CriocobeH cocTaBisTh U 0HOpMIIATH
Hay4HbIC U (UJTM) TEXHUYECKHE
(TeXHOIOTUYeCKHEe, NHHOBAIIMOHHBIE) OTYETHI
(myGnuKanum, MpoeKThI)

OIIK-3.3 Bnageer mMeToamMu BU3yaJbHOTO U TpadudecKoro
MpeCTaBICHUS pe3yapTaToB Hay4qHOU
(Hay9IHO-TEXHUYECKOH, MHHOBAIIMOHHONW TEXHOJOTHYECKOH )
JeSITETLHOCTU B BUJIE OTYETOB, HAYYHBIX IMyOIHKAIINi

[IK-1 Crocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aJa4u, B TOM YUCIIe pa3padaThIBaTh U
MCCIIE/I0BAaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TTOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

[MK-1.1 CnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nH(pOpMaNKIO 00 aKTyal bHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0macTu cBoed mpodeccHoHaTbLHOU
JEATEIIEHOCTH

[IK-1.2 CnocoOeH  BbABHrarh  THUIIOTE3bl, CTPOUTH
MaTeMaTHUYeCcKue MOAENM Ul OIHUCaHMA H3ydaeMbIX
SIBIICHUH U MPOLIECCOB, OLEHUBATh KAUECTBO pa3padoTaHHON
MOJENN

[MK-1.3 CnocobeH NpUMEHATh TeopeTHueckne W (W)
JKCIIEPUMEHTAJIbHBIE METOJIbl MCCIEJOBaHUN K KOHKPETHON
HAayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
pE3yIbTaThl

I1K-2 CiocobeH caMOCTOSTEILHO HIIA B
Ka4eCTBE dieHa (PYKOBOIUTEIIS) MAJIOTO
KOJUIEKTUBA OPTraHU30BLIBATH M MPOBOIUTH
Hay4YHbIC UCCIICJIOBAHUS U UX allPOOaIUio

[IK-2.1 3nHaeT HOpUHLUIBI MOCTPOEHUS HAYYHOW PadOTHI,
MeTogsl cOopa W aHanmM3a TIOJyYEHHOTO MaTepHala,
CHocoObI apryMeHTallH

[MK-2.2 Cnoco0eH TulaHUpOBaTh ¥ TPOBOJAWTH HaydHBIE
HCCIICAOBAHMUSI CaMOCTOSITEIbHO MJIM B KauecTBE WICHA
(pyxoBoznuTeNs ) MaJIOTO HAYYHOTO KOJUIEKTHBA

[IK-2.3 CnocobeH mNpoBOAWTH ampoOaIuio pe3yiIbTaToB
HAYYHO-HCCIIE0BATEILCKON paboThI MOCPEICTBOM
TyONMKAIMY HAYYHBIX CTAaTeH U y4acTusl B KOH(pEepeHIuIx

2. Iloka3aTe/in OLIEHUBAHUA KOMITETEHIU

B pesynbrare u3ydeHus AMCUMIUIMHBI «JlabopaTopus TeIeKOMMYHHUKAIIMOHHBIX YCTPONCTB» OOydYaroluiics

JIOJKEH

3HAThb:

- OCHOBHBIC MHCTPYMCHTBI U TCXHOJIOTMH, COCTABJIAIOIINC ITIOHATHC YCTpOfICTB;
- OCHOBHBIC TCXHOJIOTUYCCKUEC MMPOLECCChI, CBA3AHHBIC C pa3pa60TK0171 HOBBIX TCJICKOMMYHHKAIIMOHHBIX

ycTpoiictB Ha HOBBIX [IJINC;

- COBpEMEHHbIE MTPOOIEMBbI TPOEKTUPOBAHHS HOBBIX TEJIEKOMMYHHUKAIIMOHHBIX YCTPONCTB;
- OCHOBHBIE METO/IbI ONTHUMHU3ALIUU IPOCKTUPOBAHUS HOBBIX TE€JICKOMMYHHKAIIMOHHBIX YCTPONCTB;
- OCHOBBI OOECIICUeHMs] KayecTBAa M BBICOKOM CKOPOCTH HPOEKTUPOBAHUS INPH pPa3pabOTKE HOBBIX

TCJIICKOMMYHUKAIITUOHHBIX YCTpOﬁCTB.

yMeThb:



- TIOJIb30BATHCSI CBOMMHU 3HAHUSIMHU /ISl PELICHUS IPUKIIAHBIX U TEXHOJIOTUYECKUX 3a/a4;
- JIeJIaTh [IPaBHJIbHBIC BBIBOJIBI U3 COTIOCTABIICHUS PE3YIHTATOB MOIEIMPOBAHUS U SKCIICPUMEHTA;

- JIeNaTh KadyeCTBEHHbIC BBIBOABI MU IEPEX0Ofie K MPEeleNbHBIM YacTOTaM CUIHAJOB CHHXPOHM3ALUH
IU(POBBIX YCTPOICTB;

- BUAETh B pe3ylbTaTax MOJCIUPOBAHHUS COOTBETCTBHUS M OTIMYMSA OT PEAJIbHBIX IPOLECCOB B
TEJIEKOMMYHHKALIMOHHBIX YCTPOHCTBAX;

- OCBaWBaThb HOBBIE€ METOIMKHM OIMCAHMS CBA3EH AJIEMEHTOB B 3JIEKTPOHHBIX CXeMax IH(POBBIX
YCTPOMCTB.

BJIaJeTh:
- HaBbIKAMH OCBOEHUS 00JbIIOT0 00BbeMa HHPOPMALINY;
- HaBBIKAMM CaMOCTOSITEIbHON paboThl M MCHOIB30BaHUs HH(popMary u3 6a3 3HaHui B VIHTEpHET;
- KYJABTypOM TIOCTAaHOBKM M MPOEKTUPOBaHMA 3ajgad IO pa3padOTKe TEJIeKOMMYHHUKAIIMOHHBIX
YCTPOUCTB;
- HaBBIKAMU HCIIOJIB30BAHNE COBPEMEHHBIX MHCTPYMEHTOB MPOEKTUPOBAHUS TEIEKOMMYHUKAIMOHHBIX
YCTPOUCTB;
- PAKTUKOM UCCIIENOBAHUS U PEUIEHNS TEOPETHUECKHUX U IPUKIIAHBIX 3a7ay.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BONPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMY KOHTPOJII0

Texkymuii KOHTPOJIB 1O JiabopaTtopHOMY Kypcy «JlabopaTtopus TeleKOMMYHUKALIMOHHBIX YCTPOMCTBY
oCyLIecTBIsIeTCsl B (hopMe KOHTPOJIS MperoaBaTesieM YCBOCHHS METOI0B aHAJIN3a U IPOEKTUPOBAHUS
Ha COBPEMEHHOW 5JEMEHTHOW 0a3e CIIOKHBIX JJIEKTPOHHBIX LUPPOBBIX TEICKOMMYHHKAIMOHHBIX
YCTPOKHCTB B (hopMe NPOBEIEHHS OMPOCOB IO IMOJYYCHHBIM pE3YylbTaTaM C BBICTABICHUEM TEKYIUX
OLICHOK 32 Ka)KABIH 3Tall MOATOTOBKH, BHIIIOJIHEHHUS U Ca4H J1a00paTOpHBIX padoT.

Hepequb KOHTPOJIbHBIX BOIIPOCOB

Bonpocs k “gonycky” Lab404 1B

1. Uemy paBHO MakcHMaJbHOE 3HAYCHUE CPEIHEH CKOPOCTH Nepeaadyn JaHHbIX Bamiero Bapuanra?

2 Yemy paBHa MUHUMAJIbHAS JIMTEIBHOCTH Nepenayn Oaiita Bamero BapuanTa?

3. Kak ¢popmupyercs curnan start (puc.4)?

4. Haueprtute cxemy GopMUpOBaHMS CUTHaNA start.

5. Yto o3HavaroT “rpeyroibHUKK”’ cb_tact puc.4 ¥ mouemMy OHU HE BCE OJMHAKOBBIC?

6. HauepTure cxemy ¢opmMupoBaHus curHana ce_tact.

7. HauepTute cxemy ¢GopMHpPOBaHUs CUTHAJIA Ce_bit.

8. Kak ¢popmupyertcs curnan en_rx_byte?

9. HauepTute cxemy ¢popMHpOBaHUs CUTHAJIA en_rX_byte.

10. Kax ¢opmupyercs curnan ok _rx_byte?

11. Haueprute cxemy ¢popmupoBanus curnana ok rx_byte.

12. Kak u3 8-mu nocnenoBarenbhbix 6ut inp(URXD) nonyyvaercs 8-mu 6utHoe uucio sr_dat[7:0]?

13. Yemy paBHbl cUrHambl HampspkeHus ¢usumdeckux curHaioB TXD u RXD mayze mexnmy
nepenadamMu?

14. Yemy paHo MUHHMAaJIbHOE YMCIIO pa3psjioB cuyeTdyrka cb_tact Bamiero Bapmanta ckopocTu?
Bomnpocs! k “Beimonuennto” Lab404 1B

15. Kakoe MUHMManbHOE KOJMYECTBO TPUITEPOB HeoOXoaumo juist peanumzarmu Mmoayins URXDI1B
Bamero BapuanTa ckopoctu?

16. Yemy paBHa 110 pe3ysibTaTaM MOJEIUPOBAHUS MAKCUMAJIBHO JOIYCTUMAasi OTHOCUTEbHAS PA3HOCTb
MEPHUOJIOB CUTHAJIOB CHHXPOHHU3ALMK MOIYNEH IepenaTdynka M IMpHEeMHUKa A Bamero BapuanTa
JaHHbIX?

17. Kaxk 3aBUCUT MAaKCUM@JIbHO [JOIIyCTHMAasi OTHOCHUTEJbHAas pa3HOCTb IIEPUOAOB CHUTHAJIOB
CHUHXPOHH3ALMH MOJYJICH MepelaTyuKa U IPUEMHHUKA OT OUT JaHHbBIX?

18. Yemy paBHa MaKCUMajJbHO [OIyCTHMAasi OTHOCHUTENbHAs pPAa3HOCTh IEPUOJOB CUTHAJIOB
CHHXPOHHU3AIMU MOJYJIeH NepefaTyiKa U MPUEMHHKA €CJIU cTapuInid OuT JaHHbIX 17

19. Yemy paBHa MaKCUMaJbHO [OIIyCTHMAasi OTHOCHUTEJIbHAs pPAa3HOCTh IIEPUOJOB CUTHAJIOB
CHUHXPOHH3ALMH MOJYJICH MepelaTyiuKa U MPUEMHHUKA €ClU cTapiuuii OuT naHHbix 07

20. Uto mpumeT MpHEMHHK, eciu nepenaTdauk nepenaet tx dat[7:0]=8’h00, HO co ckOpoCThIO B JBa
pasa Gosbleii yeM Ta, Ha KOTOPYIO pacCUUTaH NPUEMHUK?



21. Yto mpumMeT MpHEMHUK, eciu nepenaryuk nepeaaet tx_dat[7:0]=8’hFF, Ho co ckopocThio B JBa
pa3a MEHbLIECH YeM Ta, Ha KOTOPYIO pacCunTaH MPUEMHUK?

22. Yto mpuMmeT NpHUEMHHUK, eciau mnepenarduk nepenaer tx dat[7:0]=8’hFF, HO co ckopocthio B
YeThIpe pa3a MEHbILEH YeM Ta, Ha KOTOPYIO pacCUUTaH INPUEMHUK?

23. Yrto mpuMmeT mpHUEeMHHUK, eciau mnepenaryvk nepenaet tx dat[7:0]=8’hFF, Ho co ckopocThio B
BOCEMb pa3 MEHbIIEH YeM Ta, Ha KOTOPYIO PacCuuTaH NPUEMHUK?

24. MoxHo 5mu mo ocuwuiorpamme curHana TXD omnpenenuTs rpaHuibl OalT eci nepenaercs
HenpepbIBHBINA OoTOK tx_dat[7:0]=8"h55?

25. Kak nano mamenuthb ctpoky” sr_dat <= (T _start & ce tact)? dat : (T dat & ce tact)? sr_dat>>1 :
sr_dat ; ” mogyns UTXDI1B st nepenadu JaHHBIX CTapIIMMU OUTaMu Briepen?

26. Kak nano m3menuts ctpoky “assign UTXD =T start? 0 : T dat? sr_dat[0] : 1 ;” mogyns UTXD1B
JUIS TIepeAaqn JaHHbIX CTapIIMMU OUTaMu BIIEpen

Bomnpocsr k “monycky” Lab404 CRC

1. Yemy paBHa MUHUMAJIbHOE 3HAUCHHE YUCIIA Pa3psAaoB cueTunka cb_tact Bamrero Bapuanra?

2. Kak m3menuTtcs curnan ok _rx_bl (“Yenemnsiit npuem 6oka 6aidt”) mogyns URXD CRC_BL ecnu
B Moayiie CONST B crpoke ““define XCRC16 16'h4002 //CRC (x*16 + x*15 + x*2 + 1)” 3aMeHUTh
3naueHue XCRC16 paBnoe 16°h4002, nanpumep, Ha nasepcHoe 16’BFFD?

3. Kak ¢popmupyercs nepenaBaemblie nanabie dat[7:0] B mogyne Sim_UTXD_CRC?

4. Yro wnamo wusmenutb B croke “CRC <= st rx bl? 'INIT CRC : (x0 & ce_crc)?
(((CRCMXCRC16)>>1) | 1<<15): ce _crc? (CRC>>1) : CRC ;//16'h4002” u B cTpoke “wire x0 =
CRC[0] » RXD ;”cxemsl moaynst URXD CRC BL, ans nmpuema JaHHBIX CTaplInMU OUTaMH Briepen?
5. Uro wnago wusmenuth B croke “CRC <= st rx bl? ‘INIT CRC : (x0 & ce_crc)?
(((CRCMXCRC16)>>1) | 1<<15): ce _crc? (CRC>>1) : CRC ;//16'h4002” u B cTpoke “wire x0 =
CRCJ0] ~ sr_dat[0] ; ” cxembl Moayns Sim_UTXD_CRC, mis nepefadn JaHHBIX CTapIIAMUA OMTaMU
Briepen?

6. Harmummre Ha Verilog-e curnaner ew0, ewl u ew2 momxyns my BLOCK (puc.8).

7. Harmummre Ha Verilog-e curnansr er(, erl, er2 u er3 moxymns my BLOCK (puc.8).

8. Kak m3menutcs pabora mpueMHHKa, €ClIM IepenaTdyuk He OyaeT Bo Bropom Oaiite (Ibl) maBath
3HAYCHHE KOJIMYECTBA MepeaBaeMbIX OanT?

9. Kak ¢opmupyercss orBetHbie naHHble test dat B momyne Test URXD CRC BL ans momyns
RET TXD CRC BL?

10. Kak Hao N3MEHUTH CTPOKHU
“wire T_Lb_CRC = (cb_byte==N_byte); // MuTepBan mnaamero 6aiira CRC

wire T Hb CRC = (cb_byte==N_byte+1); // Hnrepan crapmero Oaiita CRC” B wMomyie
Sim_UTXD_CRC s nepeaayn JaHHBIX CTapIIMMU OUTaMU Briepen?

11. Kak Hamo mamenutsb crpoky “sr_dat <= (T _start & ce tact)? tx_dat : ce_sh? sr_dat>>1 | 1<<7 :
sr_dat ;” B mogyne RET TXD CRC_BL mis nepesaun JaHHBIX CTapIIMMU OUTamu Briepen?

12. Kak Hamo w3MeHuTh cTpoky “rx_dat <= (ce_bit & T sh)? rx dat>>1 | RXD<<7 : rx_dat ;” B
Momayine URXD CRC BL ans npuema JaHHBIX CTapIIMMH OMTaMu BIiepea?

13. Kak Haymo uzMeHuth ctpoky”’sr_dat <= (T start & ce tact)? tx_dat : ce sh? sr dat>>1 | 1<<7 :
sr_dat ;” Sim_UTXD_CRC ngns nepenauu 1aHHBIX CTapLIIMMK OuTaMu Briepen?

14. KaxoBo ¢yHKunOHanbHOE HazHayeHue curnana res moxyist URXD CRC BL?

15. Kakoe 3nauenme nHano ycranoBuTh napamerpy REF PAUESE monyns URXD CRC BL ecnun
nepegaBaeMble  JaHHble  QopMmupyroTcss He ammapatHeiM - Mmoayaem  Sim UTXD CRC a
MHUKPOKOHTPOJLIEpOM?
Bomnpocsr k “Beimonnenno” Lab404 CRC

16. Kakoe MHHUMaIbHOE KOJNMYECTBO TPHUITEPOB HEOOXOAMMO JUIS pealu3aluil MOy
URXD_CRC_BL Bamero BapuanTa?

17. Uemy paBHa B Baiem BapuaHTe paBHAa MakCHMAJIbHO JOMYCTHUMAs TMay3a MEKIAY MPUHUMACMBIMH
Oaitamu?

18. HMmeercs nu BO3MOXKHOCTh mpu momomu nporpammbl ComChange yBHIAETh COCTOSHUS
nepekIodaTeneii Makera?

19. YUro nyxkHo caenars B moxyie my BLOCK, uroObl mocne 3arpy3ku KOoH(Urypauud B MakeT
CBETHJIUCh BCE CBETOIUObI?

20. Yro nyxHO cnenats B Moayine my BLOCK, 4toObl mociie 3arpy3ku KOH(UTYpallMd Ha CEMHU
cermeHTHOM nHAMKarope Maketa (DISPLAY) cBermnuch Bce cerMEeHTHI?

Bonpocs k “monycky” Lab405 ADC



. Kak onpenenuts cmemenne curnana Uin ARINC-429?

. Kak uzmeputs ammutyny umnynscoB curaana Uin ARINC-429?

. Kak hopmupyercst nepenaBacmbie OUTHI JAHHBIX ?

. Kak 3anepxmuBaercs curaan Uin mpu U3MEpeHUU aMIDIATYAbI HMITYIbcOB curHana ARINC-429?
. Kak perynupyercs amrmuuryna Beixoansix uMminyiascoB MTRP_SH B mogyne Gen MTR?

. Uemy paBHa aMImuTyia uMmynbcoB Ha Bbixoze LIAII R2R npu M=32?

~N O LD W~

. [To kakomy mpaBuiy hOpMUpPYyeETCsi KOHTPOILHBIA OUT?

8. Uto Hano uzmeHuth B Mojaylie AR TXA 4ToObI HI3MEHUTH HAIIPaBIICHHUE TIEpeaaYn OUT JAHHBIX?
9.Yemy paBHa MakCcUMaJlbHas YacTOTa IiepeAaqy 1akeToB Baiero Bapuanra 3aganus’?

10. Jlnst wero HykeH “cOpoc” B may3e MEXIy CIOBaMHU M Kak (POPMHPYETCS CHTHAI res B MOAYyIe
AR _RXA?

11. Kak B npuemHoM O110ke AR_RXA omnpenensercs, 4To HacTynuia naysa?

12. Yro Hago uzmenutsb B Moayie AR _RXA 4ro0Obl M3MEHUTH HampaBieHUE IprUeMa OUT JaHHBIX ?

13. 3auem HyxHa MHHLMANMU3aUus Moaynst namsatu MEMS8x32, kotopasi HCTIONb3yeTCs AJSl 3aAEPIKKH
uMITyascoB B moayine Mes AMP_SH u3mepenust cMenieHus! 1 aMILTUTY/IbI?

14. Byziet 11 npaBUIbHO M3MEPATHCS aMIUTUTY/Ia U CMEIleHHe Oe3 WHHUIIHATU3AIMKA MOIYJIS MaMsTH
MEMS8x32 B momyine Mes AMP_SH?

15. Kak BbIOIHSIETCS KOHTPOJIb IPAaBUIBHOCTH MPUHITOTO OJI0Ka AaHHBIX B Moayie AR RXA?
15. Tlo xakomy npaBuity Gopmupyetcs curaai ok rx B momyne AR RXA?
Bonpocs! k “Beimmonnenno” Lab405 ADC

16. Kakoe MUHUMaibHOE KOJIMYECTBO TPUITEPOB HEOOXoAMMO Uil peanm3auun monynst AR TXA
Bamrero Bapuanra?

17. Yemy paBHa B Bamiem BapuaHTe MUHHMAaJbHAs JOMyCTUMas Iay3a MEXKAY NPUHUMAEMbIMU
akeraMu?

18. Jlns wero vyken moxyns CORR BL B cxeme puc.5?
19. Ilpemoxkute cxemy Moayis Juist mpoBepku 3aBucumMocTi Udac R2R ot X.

20. Kak BiuseT 1o pe3yibTaTaM MOACIMPOBAHUA OTKIIOHCHUC YaCTOThl CUHXPOHU3AllUW ITPUCMHUKA OT
HOMHHAJILHOM Ha Ka4€CTBO npueMa JaHHbIX.

Bomnpocsr k “gonycky” Lab405 ND
1. Kak ¢opmupyercst KOHTPOIbHBIN OUT?

2. Kak Hamo uameHuth ctpoky “sr_adr <= start? ADR : (ce _tact & en_tx)? sr_adr <<I | sr_dat[0] :
sr_adr ;” cxembl Moxyist AR_TXD, uyToOs! anpec nepeasaics MaaAIIUMKu OUTaMu Briepen?

3. Kak nHamo m3MeHuth ctpoky “ sr_dat <= start? DAT : (ce tact & en tx)? sr_dat >>1 : sr_dat ; ”
cxembl Moaynst AR_TXD, uTto0bl JaHHBIE TIEpEAaBaINCh CTAPIIUMK OUTaMHu Briepen?

4. Inst gero HyxeH curHan SLP?

5. Uemy paBHa MakcUMallbHasl 4acTOTa Nepenaqn cjaoB Bamiero Bapuanra 3aganus?

6. Jlns dero HyxeH “cOpoc” B may3e MeXIy CIOBaMU M Kak (POpMUpyeTCs CHTHAIl res B MOyl
AR_RXD?

7. Kak B npuemaom Onoke AR_RXD MokHO onpenenuts, 4To HacTynuja naysa?

8. Kak BBIITOTHUTH KOHTPOJIb MPABUILHOCTH MPUHSTOTO ciioBa B Moxyie AR RXD?

9. Ilo kakoMy mpaBuiy Ha0 POPMUPOBATH CUTHAJ ce_Wr B Moaysie AR RXD?

10. [Ing gero B cxeme puc.6 mpegHa3HadeHbl 1Ba MyJbTUIUIEKcOpa M2 17

11. Yemy paBHA JJINTEILHOCTh UMITYJICOB CUTHAJIOB Bamero BapuanTa 3ananus?

Bonpocs! k “Bemonnenuto” Lab405 ND

12. Kakoe MUHUMaIbHOE KOJIMYECTBO TPUITEPOB HEOOXoAMMO Ul peanmsanun monyns AR TXA
Bamrero Bapuanra?

13. Yemy paBHa B Bamiem BapuaHTe MUHHMAaJbHAs JOMyCTUMas Iay3a MEXKAY NPUHHUMAEMbIMU
HakeraMu?

14. Kak BimseT 110 pe3yibTaTaM MOACIMPOBAHUA OTKIIOHCHUC YaCTOThl CUHXPOHU3AlIUW ITPUCMHUKA OT
HOMHHAJILHOM Ha Ka4€CTBO npueMa JaHHbIX.

Bomnpocsr k “mgonycky” Lab406

1. UeM OoTIMUAIOTCS CUTHAIIBI KOHTPOJIBHOTO CJIOBA OT CJIOBA IAHHBIX?

2 Yemy paBHa JJIUTEIBHOCTD ITAKETa, COCTOSILETO U3 OTBETHOTO €i10Ba U N CIIOB JJaHHBIX?
3. Kak ompenensieTcss Hayano MHTepBajia JaHHBIX B KaKJOM CJoBe?

4. Ilo xakoMy mpaBmy hOpMHUpPYETCsi KOHTPOJIBHBIN OUT nepenaTyuxa’?

5. AIropuTM JI€KOIUPOBAHUS CUTHAJIA CHHXPOHHU3ALIUH.



6. Kak xopupyroTcst OUTHI JTaHHBIX ?
7. llpeanoxute anropuT™ JEKOJUPOBAHUS OUT JTaHHBIX?
8. Kak BIMSIOT mMay3bl HA Ka4eCTBO JICKOIUPOBaHMS OUT JJAHHBIX ?

9. Kak BimusieT HEe OIWHAKOBOCTHh OJTAJIOHOB BpPEMEHHM MPHUEMHHUKA W TMepeJaTyhKa Ha KadecTBO
JIEKOAVPOBAHUS OUT JaHHBIX?

10. Yemy paBHa MakCHMAaJIbHO JIOIyCTUMAsi OTHOCUTEJbHAS Pa3HOCTh STAJIOHOB BPEMEHH ITPUEMHHKA 1
nepenaryrka 6e3 aBTONoACTPONKHU?

11. Tlpeanoxure ajropuT™M aBTOMOJCTPOMKHU JieKoAepa OWT NpUEMHHKA MO TepernajaM CHrHaia B
cepenuHe OUT JaHHBIX?

11. Kak BnusieT HE OIMHAKOBOCTH STAJIOHOB BPEMEHM NPHUEMHHUKA U IepelaTinKa Ha JCKOJUPOBAHUE
CUTHAJIa CHHXPOHU3AIIH?

12. Kak npoBepsieTcs MpaBUILHOCTh MprUeMa 0JIoKa JJaHHBIX ?
Bonpocs! k “Beimmonuenno” Lab406

13. Kakoe MUHMMaIbHOE KOJIUYECTBO TPUTTEPOB HEOOXomuMmo Juis peanmzanuud Momyns MIL TXD
Bamero BapuanTa?

14. Kakoe MUHMMaJIbHOE KOJMYECTBO TPUITEPOB HEoOXomumo s peanusanun moayas MIL RXD
Bamrero Bapuanra?

15. Yemy paBHa 110 pe3yiibTaTaM MOJEIUPOBAHUS MAKCUMAJIBHO JOIYCTUMAasi OTHOCUTEbHAS Pa3HOCTb
MEPUOJIOB CUTHAJIOB CHHXPOHU3ALIMHN MOIYJIEH IiepeiaTunKa U MPHEeMHUKa?

"Bonpocs! k “monycky” Lab406_ADC

1. Uem OTIIMUAIOTCS] CUTHAJIBI KOHTPOJIBHOTO CJI0BA OT CJIOBA AAHHBIX?

2 Yemy paBHaA JUIMTEIBHOCTH MMAKETa COCTOSIIETO U3 OTBETHOTO CJI0Ba M N CJIOB JaHHBIX?
3. Kak ompenensercs Hadano O6J0Ka TaHHBIX ?

4. Ilo kakoMy mpaBmIly (popMUpPyeTCs KOHTPOJIbHBIN OUT nepeaaTdyrnka’?

5. llpeanoxure anroput™ ACKOJUPOBAHUS CUTHAJIA CHHXPOHHU3ALHH.

6. Kak u3mepsieTcss cMelleHHEe M aMIUIMTyZJa HMITYJbCOB BxomHoro curHana Inp[7:0] B momyne
MIL DET SY?

7. Ang gero B moayne MIL DET SY ucnons3yercs monynas namsitd MEM8x2567

8. Jlst wero B mogyne MIL DET_SY wucnons3yercss mapamerp “Amin?

9. Kak xomupyroTcst OUThI JaHHBIX ?

10. [l gero ucnonbyercs curian QM mpH JIeKoAupOBaHUY OUT JaHHBIX ?

11. Kak BIHSOT NIay3bl HA KAY€CTBO JIEKOAMPOBAHUS OUT NaHHBIX?

12. Kak BnusieT He OIMHAKOBOCTH TAJIOHOB BPEMEHH NMPHEMHHKA U TIepeaTuuKa Ha JICKOJAHPOBAHUE
OUT maHHBIX?

13. Yemy paBHa MakCHMAaJILHO JIOIyCTUMAsi OTHOCUTEJbHAS Pa3HOCTh STAJIOHOB BPEMEHH ITPUEMHHKA 1
nepeaaTynka 6e3 KOppeKIuK cueTyrnKa cb_tact?

14. Kak npousBoauTcst KOppeKius cuetyrnka cb_tact 8 “Bamem momyne” MIL DET DAT?

15. Kak BnusieT He ONMHAKOBOCTH 3TAJIOHOB BPEMEHU NMPUEMHUKA U TeperaTdyrKa Ha JIeKOJUPOBaHUE
CUTHAJIa CHHXPOHH3AIUH?

16. Kak npoBepsieTcst mpaBUIBLHOCTh IPUEMa CJI0Ba JaHHBIX?
Bonpocs! k “Beimmonnennto” Lab406 ADC

17. Kakoe MHHUMaJIbHOE KOJMYECTBO TPHUITEPOB HEOOXOAMMO Ui pEalu3alud MOy
MIL TXD DAC Bamrero Bapuanra?

18. Kakoe MUHMMaIbHOE KOJTMYECTBO TPUTTEPOB HEOOXOMUMO Jutsl peanu3anuu moayiss MIL DET SY
Bamero BapuanTa?

19. Yemy paBHa 1o pe3yapraraM MOAEIUPOBAHUS MAaKCHMAJIbHO JOIyCTHMas OTHOCHUTENbHAS Pa3HOCTh
[IEPUOJIOB CUTHAJIOB CUHXPOHU3ALMU MO/ IiepeiaTunKa U IpUEeMHUKa?

Bonpocsr k “gonycky” Lab406 DX

1. Yem OTIIMYAOTCS CUTHAJIBI KOHTPOJIBHOI'O CJI0BA OT CJI0BA AAHHBIX?

2 Yemy paBHA AJTUTENBHOCTD MTAKETA, COCTOSIIIETO U3 OTBETHOTO CJIOBA U 4-X CJIOB JaHHBIX?
3. Kak ompenensieTcst Hadano MHTEpBaja JaHHBIX ClIoBa?

4. Kak koZipyroTcst OUThI JAHHBIX ?

5. o kakomMy TipaBHIy (hOPMHUPYETCSl KOHTPOIBHBIN OUT mepenaTdyuka?

6. Ilpeasoxure anropuT™ AEKOJUPOBAHUS CUTHAJIA CUHXPOHU3ALMH.

7. Kak Binmsier He OJUHAKOBOCTH OTaJIOHOB BPEMCHH IMNPHEMHHKA W MNEpCAaTdMKa Ha Kad4C€CTBO
ACKOAHUPOBAHUSA CUTHAJIA CHHXpOHI/IBaL[I/II/I?



8. [IpeanoxuTe adropuTM JeKOJUPOBAHUS OUT TaHHBIX.
8. Kak BIMSIOT mMay3bl Ha Ka4eCTBO JICKOIUPOBAHMS OUT JJAHHBIX ?

9. Kak BimusieT HE OIWHAKOBOCTHh OJTAJOHOB BpPEMEHHM MPHUEMHHUKA W TMepeJaTyhKa Ha KadecTBO
JIEKOAVPOBAHUS OUT JaHHBIX ?

10. Kak npousBoauTcst KOppeKus cueTyrnka cb_tact B cxeme puc.7?
11. Anst gero ucnonb3yercst curHan QM mpu AeKOIUpOBaHUK OUT AaHHBIX B cXeMe puc.9?
12. Kak npoBepsieTcs NpaBUILHOCTh IPUEMa CJI0Ba JaHHBIX (CM. puc.9)?

13. Yemy paBHa MakCHMAaJIbHO JIOIyCTUMAsi OTHOCUTEJIbHAS Pa3HOCTh STAJIOHOB BPEMEHH ITPUEMHHKA
nepeaaTynka 6e3 KOppeKIuy cueTyrnKa cb_tact?

Bonpocsr k “Beimonnenno” Lab406 DX

14.Kak 3aBUCUT IITUTENBHOCTh MHTEpBaia T corr KOPpeKIHH OT JIUTENFHOCTH nay3sl Tzer?

15. Kak 3aBucur nopor REF_bit nexonupoBanust OUT OT AnuTensHOCTH Tay3 Tzer?

16. Kakoe konmu4ecTBO TpUTTEpOB HeoOXoauMo i peanusanuu Mmoayins MIL TXD Bamrero Bapuanrta?

17. Kakoe KOTM4eCcTBO TPUITEPOB HeoOXoauMo aiisi peanusanuu moaynss Gen CW_4DW nepenarunka
KOHTPOJIBHOTO CJIOBA U 4-X CJIOB JaHHBIX?

18. YeMy paBHa 1o pe3yapraraM MOAEIUPOBAHUS MaKCHMAJIbHO JOIyCTHMas OTHOCHUTENbHAS Pa3HOCTh
[IEPUOJIOB CUTHAJIOB CUHXPOHU3ALMU MOy IiepeiaTunKa U IpUEeMHUKa?

19. Kak npousBoauTcst KoppeKkius cuetyrka cb_tact 8 “Bamem momyne” MIL RXD?

Bomnpocsr k “gonycky” Lab407 ND

1. Kakue orpaHudeHus HaKJIaABIBAIOTCS HA KOJIMYECTBO OUT B MakeTe?

2.B xakoM HanpasJIeHUH MOTYT MepeaaBaThcsi ONTHI JaHHBIX (MIIQAIIMMU MM CTapIIUMHU Brepen)?
3. Ilo xakomy nepenany curnana SCLK uzmensercsa curaan MOSI?

4. TTo xakomy nepenafny curaana SCLK nomken nsmenarbcs curian MISO?

5. Kak Hamo u3MeHuTh cocraBicHHyio Bamu Ha Verilog-e cxemy SPI MASTER, 4To0BI U3MEHHUIIOCH
HarpapJIeHUE Mepeiad OUT JaHHBIX?

6. Kak Hamo m3meHuThs cocraBieHHyro Bamu Ha Verilog-e cxemy SPI SLAVE, utoObl H3MEHMIOCH
HalpaBJIeHUe Nepeiauyd OUT JaHHBIX?

7. Kak mipu orcyrctBuu B Mmoayie SPI SLAVE curnana cMHXpOHM3AIMHN B PEKUME OXKHUIAHUS CEeaHca
MOYKHO aCHHXPOHHO 3arpy3UTh JaHHBIMHU €0 PETUCTP MepenardyuKa?

8. Kak Bnusior ¢umokTyaumu ¥ HecTaOmnbHOCTH mepuopa curaana SCLK mactepa Ha KadecTBO
nepeaayy u npuemMa JaHHbIX?

9. [1ns1 yero, HapuMep, MOXKET UCIIOIB30BATHCS CUETYMK OUT B MOIYJISIX MacTepa U BEZOMOTO?
Bonpocsr k “Beimonnennio” Lab407 ND

10. Kakoe Komu4ecTBO TpPUTTEpOB HeoOxoaumo misi peanusaiuu moayins SPI MASTER Bamero
BapuaHTa?

11. lnst 9ero B cxeMe puc.5 mpeaHa3HadyeH MylbTuIriekcopa M2 17

12. CocraButh cxemy monyist Gen_st st Bamiero BapuaHTa 3agaHus.

13. CocraButh cxemy monyist MUX64 16 mynbTumiekcopa oroOpakeHus JaHHBIX.
14. CocraButs cxemy monyist SORCE DAT Bamero Bapuanra.

15. 5.1 Moxno nu mnpu peanmsaiuu monyiass SLAVE na IIJIMC He wucmonb3oBaTh CHUTHAT
cuaxponusaryu clk (50 MI'm)?

16. 5.2 Bausier iu He cummeTtpust curHasia SCLK nHa kauectBo pabotet Mmogyneit MASTER, SLAVE?

17. 5.3 Bausier i1 He crabmibHOCTH nepuosia curHana SCLK Ha kauectBo pabotsl momyineit MASTER,
SLAVE?

18. 5.4 Bausier nmu anurensHOCTh ppoHTOB M cniagoB curHasna SCLK Ha kauecTBO paboThI Momysei
MASTER, SLAVE?

19. 5.5 Bnusier nu miurtenbHOCTh QpoHTa M cnana curHana LOAD Ha kadecTBO paboThl MOmyseit
MASTER, SLAVE?

20. 5.6 Bimser nmu anutensHOCTh (GpoHTOB M cnanoB curHanoB MOSI u MISO Ha xayecTBO paboThI
monyneit MASTER, SLAVE?

21. 5.7 MoxHo 11 ucrnonb3oBath SPI uaTepdeiic Ha OONBIIMX PACCTOSIHUAX ?

22. 5.8 Kax npaBunbaee (opmuposars curaansl SCLK u LOAD monynst MASTER: nipu oMo
JIOTUYECKOTO AJIEMEHTA (Wire) Win Ipu MmoMoIny Tpurrepa (reg)?

Bormpocs! k “gomycky” Lab408

1. Kak Bcero mo 1ByM NpOBOIHUKAM MOXHO IEpefaBaTh JaHHbIE OT MacTepa K BEJOMBIM U OT JH000T0
BEJIOMOTO K MacTepy?



2. Ilouemy BeoMble CBOMMH TE€peIaTuNKaMH, MOAKIIOUCHHBIMU K o01mel iuaun SDA, He MenaioT HU
MacTepy HH OpyT Apyry?

3. Ins wero nysxeH pezuctop PULLUP B cxeme puc.2?

4. Kak BeOMBIH y3HAET, YTO IIepeiaHHOe COOOIICHNE PEAHAa3HAYCHO eMy?

5. Kak mactep onpezensier, 4To K JUHHUSIM MOJKIIOYEH HEOOXOAUMBIN BEIOMBIH?

6. Uemy paBHa CKOpPOCTH Iepenadu OUT JaHHBIX U YTO €€ OrpaHUYMUBaACT?

7. Kak Beomble onpeAensioT Hadyajio Iepeiadn JaHHBIX OT MacTepa?

8. Kak BetoMble onpeaessitoT KOHELl Iiepeiadn JaHHBIX OT MacTepa?

9. Honyctumo sin u3menenne SDA npu BeicokoM ypoHe SCL Ha uHTEpBalie iepeadn JaHHBIX ?
10. Kakoe Ha3HaueHue OUT JaHHBIX IEPBOM mepegadu MacTepa?

11. Kakoe Ha3HaueHHE AAaHHBIX BTOPOH mepenadu Mactepa?

12. Kakoe Ha3HaueHUe JaHHBIX TPEThEH mepenadu Mmacrepa’?

Bonpocs! k “Beimonnennto” Lab408

13. Kakoe komm4ecTBO TPUTTEPOB HeoOxoqumo it peanusanuu moayinst MASTER 12C?

14. Kax ¢opmupyercs curan SDA B monyine MASTER 12C?

15. Kakoe Haznauenue umerot 0aiTsl, momydaemsie ot [IK moxynem ADR_COM_DAT BL?

16. Kaxoe Haznauenue nmerot OaiiTsl, nepenaBaemole B [IK mogynem TXD RET BL?

Bonpocs k “gonycky” Lab414 F95

1. Kakue ¢usuueckue curaaibl COOTBETCTBYIOT OutaMm | u 0 mepeaaBaeMbIx TaHHBIX MpoTokona FSK?
2. KakuMu nmakeTaMu ¥ 1o KakoMy MpOTOKOJy nepeaarorcs ganneie FSK?

3. Kak moxHO onpenenuTs rpanuisl out curHana FSK B HenpepsiBHOM notoke 1 mm 07

4. BynyT nu IpaBUIIbHO ONPEAEIATHCSA TPAHHULBI OUT €CIIM MEePBBIA OUT MmakeTa JaHHBIX 17?

5. Kak obGecnieunBaercst HenpepbiBHOCTE (a3pl curnana FSK SH B mogyne Gen FSK_SIN?

6. Kaxk perynupyercs ammuntyna curdasna FSK SH B mogyne Gen FSK_SIN?

7. Kak B monyne Gen FSK_SIN npu wactore cunxponusaunu makera NEXYS-2 Fclk=50000000Hz
yaaeTcs Mody4yaTh CUTHANBI C He KpaTHhIMU YactoTamu 1200Hz u 2200Hz?

8. Kaxoit amroputm ounenku cmemenus SH wu ammmtyast AMP  ucnonedyercss B Mopyie
Mes AMP_SH?

9. ns wero B Mmoxgyne Mes AMP_SH ucnons3yercst Monynb namsitu MEM12x1287

10. [Ing gero u kak MHULHAIKM3UpYeTCst Moaynb namsitu MEM12x128 B moxyne Mes AMP_SH?

11. Jdns uero B w™momyne DET FSK wucnonesytorcs momynu mamatu ROM 18x100 Wre u
ROM_18x100_ Wim?

12. Kakoii anroputm jexonupoBaHust OUT ucnonb3yercst B Moayne DET FSK?

13. Kak B momtyne DET_FSK ¢opmupyetcs curaan OCD?

14. TTo xakomy npaswiny B monyiie DET FSK dopmupyercs curnan FSK_start?

15. o xakomy mpasmity B monyie DET FSK dopmupyercs curaan FSK en rx mHTepBana mpuema
ount?

16. ITo xakomy npaBuiny B monyie DET FSK ¢opmupyercst curnan RX_ bit?

17. Ins gero u no kakomy npasuiy B moxyie Mes AMP SH ¢dopmupyercs curnan res?

Bonpocs! k “Bemmonnenuto” Lab414 F95

18. Kakoe konuuecTBO TPUITEPOB HEOOXOAUMO I peanuzanun monyinst Mes AMP_SH?

19. Kakoe konuuecTBO TpUITepoB HeoOxonumo i peanuzanuu moayns Gen FSK  1bit?

20. Kakoe KoM4ecTBO TPUITEPOB U YMHOXKHUTEIEH HeoOXoauMo i peanuzanun moxyinst DFTn?

21. Kak u3aMeHsATCS pe3yJbTaThl MOJACITUPOBAaHUS MTyHKTA 5.4 3a/aHusI K BBIOJHEHUIO €CIIH B MOAYJIE
Gen_Dn B Tabnure assign n = 3amenntsb 1 Ha 99 u 2 Ha 987

22. Jlnst wero B cxeme naboparopHoii pabotel puc.3 ucnonb3yrorces moaynu ADC 95 u SPI_ DAC8043?

23. Kak mensiercst Muoxutedb M Ha Bbixosie Moyt BTN REG AMP (puc.3) npu HaxxaTuu KHOMOK
BTN3 u BTNO?

24. Jlng dvero B cxeMme JiabopaTopHOHM palOoThl pHUC.3 HCIOJIB3YyeTCd MOIYIb MYJIBTUILUIEKCOpa
MUX FSK?

Bomnpocs! k “monycky” Lab414 N95

1. Kakue ¢usudeckrie CUTHAIBI COOTBETCTBYIOT OuTam | u 0 mepepaBaeMbIX JTaHHBIX MpoTokona FSK?
2. Kakumu makeTamu ¥ 10 KakoMy MPOTOKOJIY Tnepenatorcs ganasie FSK?

3. Kak MOXXHO omnpeienuTh rpaHullsl out curHana FSK?

4. Kak obecnieunBaercs HenpepbiBHOCTE (a3l curaana FSK_SH B monyne Gen FSK  1bit?



5. Kaxk perymupyercs amrumatyna curHana FSK _SH B mogyne Gen FSK_ 1bit?

6. Kak B monyne Gen FSK 1bit npu uwactote cuaxponuszaimu Makera NEXYS-2 50 MHz ynaercs
MOJTy4yaTh CUTHANBI ¢ He KpaTHbIMH yactotamu 1200Hz u 2200Hz?

7. Kakoii anroput™m oueHku cmemeHuss SH wu ammumtynst AMP  wucnons3yercss B Momyine
Mes AMP_SH?

8. lnst wero B monyne Mes AMP_SH ucnonssyetcst mogyns namatu MEM12x1287

9. 114 yero u Kak MHUIHATU3UpyeTca Monyab namsitd MEM12x128 B moxyne Mes AMP_SH?

10. Kak B momyne DET_FSK bit Nocd ¢popmupyercs curaan OCD?

11. Kako#i anroputm aekoaupoBanus 6ut ucnonsiyercs B moayine DET FSK bit Nocd?

12. TTo xakomy npaswiry B moxyiie DET FSK bit Nocd dopmupyetcs curaan FSK_start?

13. Tlo xakomy mipaBuny B Moayie DET FSK bit Nocd ¢opmupyercs curnan FSK en rx untepsana
npuema OuT?

14. Tlo xakomy npasuiy B moxyie DET FSK bit Nocd ¢opmupyercs curnan RX bit?

15. Ing gero u no xkakomy npasuiy B moxyie Mes AMP SH ¢dopmupyercs curnan res?

16. BynyT v paBUIIBHO ONPEACIATHCS TPaHULBI OUT €clin IepBhlid OuT nakera 17

Bonpocs! k “Bemmonnenunto” Lab414 N95

17. Kakoe kou4ecTBO TPUITEPOB HEOOXOAUMO I peanuzanun monyinst Mes AMP_SH?

18. Kakoe konuuecTBO TpUITepoB HeoOxonumo i peanuzanuu moayns Gen FSK  1bit?

19. Kakoe xonmn4ecTBO TpUTTepoB Heobxoaumo s peanuzanuu moxyinst DET FSK bit Nocd?

20. st gero B cxeme nabopaTtopHOit paboTel puc.3 ucnonb3ytorcs moxyim ADC 95 u SPI DAC8043?

21. Kak mensiercst MHOxuTeds M Ha Bbixofe Monyinst BTN REG AMP (puc.3) npu HaxaTuu KHOIOK
BTN3 u BTNO?

22. Jlns dvero B cxeMe JiabopaTropHOW paboThl pHUC.3 UCMONB3yeTCS MOIYIh MYJIBTHUIUIEKCOpa
MUX_ FSK?

Bonpocs! k “monycky” Lab414 T95

1. Kakue ¢usudeckue curaaibl cOOTBETCTBYIOT Outam | m O mpeaaBaeMbIx HaHHBIX MpoTokoia FSK?
2. KakuMu nmakeTaMu ¥ 1o KakoMy MpOTOKOJy nepeaarorcs gannsie FSK?

3. Kak MmoxHO onpenenuTs rpanuisl out curHana FSK npu venpeprsiBHOM motoke 6ut 07

4. Kak obecnieunBaercs HenpepbiBHOCTD (a3bl curnana FSK SH B monyne Gen FSK  1bit?

5. Kaxk perynupyercsa ammumtyna curHana FSK SH B mogyne Gen FSK_ 1bit?

6. Kak B monyne Gen FSK 1bit npu yacrore cunxponusaunu makera NEXYS-2 ynaerca monyuarsb
curHaisl ¢ yacroramu 1200Hz u 2200Hz?

7. Kaxoii amroputm ouenkud cmemienuss SH u ammmryngst AMP  ucnonmedyercss B Mopyrne
Mes AMP_SH?

8. 1st wero B mogyne Mes_ AMP_SH ucnonesyerca monyns namsitu MEM12x128?

9. Ins yero U Kak MHULMATIU3UpyeTcs Moayabs namatu MEM12x128 B monyne Mes AMP_SH?

10. Kak B monyne DET FSK bit Tocd ¢popmupyercs curaan OCD?

11. Kaxot#t anroputm nekomupoBaHus OUT ucrionb3yercs B moayne DET FSK bit Tocd?

12. Tlo xakomy npasuiy B moxyine DET FSK bit Tocd ¢opmupyercs curnan FSK_start?

13. Ilo xakomy mpasuity B moayiae DET FSK bit Tocd dopmupyetcs curnan FSK en rx untepsana
npuemMa ouT?

14. TTo xakomy npasuiny B monyiie DET FSK bit Tocd dopmupyetcs curaan RX bit?

15. Jlns gero u mo kakomy npasuiny B moxyie Mes AMP SH dopmupyercst curnain res?

16. BynyT v ipaBUIIBHO ONPECIISATHCS TPAHUIIBI OUT, €CIIK TIepBbIi OUT nakera 17

Bonpocs! k “Beimonuennto” Lab414 T95

17. Kakoe komu4ecTBO TPUTTEPOB HEOOXOAUMO I peanuzanuu Monyinst Mes AMP_SH?

18. Kakoe konmu4ecTBO TpUTTEpOB HeoOXoaumo i peanusanuu Mmoayns Gen FSK  1bit?

19. Kakoe xonmudecTBo TpurrepoB Heooxoaumo uist peanusanuu Mmoayiss DET FSK bit Tocd?

20. JInst wero B cxeme naboparopHoii pabotel puc.3 ucnonb3yrorces moaynu ADC 95 u SPI_ DAC8043?

21. Kak mensiercst Muoxutedb M Ha Bbixosie Moyt BTN REG AMP (puc.3) npu HaxxaTuu KHOMOK
BTN3 u BTNO?

22. Jns dvero B cxeMe naboparopHOl pabOTBl pHUC.3 HCIONB3YeTCS MOMYJIh MYJIBTHILIEKCOpa
MUX FSK?

4. [lepeyens THNOBBIX (MPUMEPHBIX) BONMPOCOB U TeM JIJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst



1. Pacckaxkute o Meronax nepenadu gaHHbIx 1o COM-nopTy.
2. KakoB mpuHIHI 3aIIKThI MakeTa JaHHbIX KogoM CRC-16?
3. Kakue MeTo/pl 3alIMThI OT OMMOOK UCTIONB3YIOTCS B cTanaapre ARINC-429?

4. Kak aBTOMaTHYEeCKH yCTaHABJIMBATh MOPOIW HA MOCTOSHHOM OTHOCHTEIBHOM YPOBHE HMITYJIbCOB
curgaia ARINC-429?

5. Kakue mMeTonbl 3alMTHI OT OIMTUOOK UCIIONB3YIOTCS B cTanmapte MIL-15537

6. Kak ocymecTBisieTcsi CAHXpOHHU3AIMA NepeJaTyiKa U MPUEMHUKA C UCTIOIb30BAHUEM KOJIUPOBAHUS
Mamnyectep II B MIL-1553?

7. O0BsicHATE TPUHIMI JeicTBUs AU depeHInanbHbIX CUTHANBHBIX Tap.

8. OObsicHUTE, KaKuUM 00pa3oM JIOCTHraeTcsl MOJCTPOKa MPUEMHUKA K CKOPOCTH Iepeaaryhka B
crargapre ARINC-429?

9. Ilpemnoxure Meron co3maHus npueMHuka craHmgapta ARINC-429?, He 4YyBCTBHTENHHOTO K
CKOpOCTH TIepeiaTurKa B Mpeesiax OnpeaeIéHHOro AUana3oHa CKOPOCTEN.

10. BozmoskHo 51 gexonvpoBanue HenpepbiBHOTO FSK curnama?

11. Kakoi#i u3 meronoB nexoauposanus FSK curnana 6ojee moMexoycToiuns?
12. Kak Bocnionb3oBatkest FFT nexomuposanusa FSK curnama?

13. Kak Bocrnionb3oBatbest KUX dunbsrpom mst nexonpuposanust FSK curnana?

Kpurepun onennBanus

Onenka "OTIHYHO (1o)" BBICTABIISIETCSI  CTYIEHTY, IIOKa3aBIIeMy BCECTOPOHHUE,
CHUCTEMaTU3UpPOBaHHbIC, [IyOOKHE 3HAaHUS Y4YEOHOW NPOrpaMMbl TUCLMIUIMHBI, MPOSBISIOMIEMY
MHTEpeC K JaHHOW MPEeAMETHOH 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
MPUMEHSATh UX Ha MPAKTHKE NMPH PELICHUH KOHKPETHBIX 3aa4, CBOOOJHOE U PaBUIbLHOE 0OOCHOBAHHE
HPUHATHIX PELICHAMN.

Onenka "omm4HO (9)" BBICTAaBISETCS CTYACHTY, IOKAa3aBIIEMy BCECTOPOHHUE, CUCTEMAaTU3HPOBaHHbIC,
n1yOoKHe 3HaHHUS y4eOHOH MPOrpaMMBbl JUCHUILIMHBI U YMEHUE YBEPEHHO MPUMEHATh X HA MPAKTUKE
MIPH PELICHUH KOHKPETHBIX 3ajad, CBOOOJHOE U MPaBUIIbHOE 000CHOBAaHUE IPUHATHIX PELICHUH.

Onenka  "ommuno  (8)" BBICTABIISIETCSL  CTYAEHTY,  IIOKa3aBUIEMY  BCECTOPOHHME,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHATh UX HAa MPAKTUKE NPU PELICHUH KOHKPETHBIX 3ajlad, NPaBUIIBHOE 00OCHOBAHHE MPUHATBHIX
pelIeHni, ¢ HEKOTOPbIMU HEZ0UeTaMu.

Onenka "xopomo (7)" BeICTaBISIETCS CTYACHTY, €CIIM OH TBEPAO 3HAET Marepuai, TPaMOTHO M IO
CYILECTBY M3JIaraeT €ro, ymeeT HPUMEHATh IOJy4YECHHbIC 3HAHUS HAa MNPAKTHKE, HO HEAOCTATOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YNIBTATHI.

Onenka "xopomro (6)" BBICTaBIsSIETCS CTYAEHTY, €CIM OH TBEPJO 3HAET MarepHall, TpaMOTHO U TIO
CYLIECTBY M3JIaraeT €ro, yMeeT MPUMEHSITh MOTY4YCHHbIC 3HAaHHUSI Ha MIPAKTUKE, HO JOIMYCKAeT B OTBETE
WIN B PELLICHNH 3a]1a4 HEKOTOPble HETOYHOCTH.

Onenka "xopoio (5)" BeICTaBISIETCS CTYIEHTY, €CJIM OH B OCHOBHOM 3HAeT Marepuai, rpaMOTHO H IO
CYLIECTBY M3JIaraeT €ro, yMeeT IPUMEHSATh II0JTy4YEeHHbIE 3HaHUsI Ha IIPAKTUKE, HO JOIyCKaeT B OTBETE
WIH B PELICHUH 3a7a4 JOCTATOYHO OOJIbIIOE KOJTMUYECTBO HETOUHOCTEH.

Onenka "ynoBneTBOpPUTEIbHO (4)" BBICTABISIETCA CTYIEHTY, IIOKa3aBIIEeMy (parMeHTapHBIM,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJIOCTATOYHO IpaBHJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyILIEHUs JIOTHYECKOW MOCIIEeIOBATEIILHOCTH B M3JIOKEHUH IPOTPAMMHOTO Marepuaia, HO MPHU 3TOM
OH OCBOWJI OCHOBHBIC Pa3Jielibl yueOHOW NMpOrpaMMBbl, HEOOXOAMMBIE Ul JaJbHEHIIero oOy4yeHus, U
MOYKET MIPUMEHSTH MOJTy4YeHHbIE 3HAaHUA 110 00pa3ily B CTAHJAPTHON CUTYyallnH.

Onenka "ynoBneTBOpUTENIbHO (3)" BBICTABISIETCA CTYIEHTY, IIOKa3aBIIEMYy (parMeHTapHBIM,
pa3po3HEHHBIH XapakTep 3HaHWM, JOmycKaronlemy OmHOKH B (POpMyIrpoBKax 0a30BBIX MOHATHH,
HapyLIEHUs] JIOTUYECKOH TI0CIEeI0BAaTeIbHOCTH B H3JIOKEHMHM IPOrPaMMHOrO Marepuaia, ciaalo
BJIaJIeET OCHOBHBIMHU pa3jesiaMH y4eOHOW MporpaMmbl, HEOOXOAUMBIMHE JUTS JaJIbHEHIero o0y4eHus U
C TPYZIOM IIPUMEHSIET [TOJyYCHHbIE 3HAHUS AaKe B CTAHAAPTHOW CUTYalHH.

Onenka "HEyHZOBIETBOPUTENBHO (2)" BBICTABISIETCS CTYIEHTY, KOTOpPBIA He 3HaeT OousbLIe YacTu
OCHOBHOTO COAEp)KaHUs y4eOHON IpOorpaMMbl JUCHMIUIMHBI, JONyCKaeT rpyOble OmMOKH B
(hopMyIIMpOBKaxX OCHOBHBIX MPHUHIMUIIOB H HE YMEET HCIIOJIb30BaTh MOMyUYEeHHBIC 3HAHUS MIPH PELICHUU
THUIIOBBIX 33/a4.



Onenka "aeymominerBoputenabHO (1)" BbICTaBIA€TCS CTYHCHTY, KOTOPBIH HE 3HAET OCHOBHOTO
cozep)kaHusl y4eOHOH MporpaMMbl IUCLUILTUHBI, JOIycKaeT rpyOeiimne omuOKd B (HOPMYTUPOBKAX
0a30BBIX MOHATUH JUCLUIUIMHBI U BOOOIIE HE MMEET HABBIKOB PEIICHUS THIIOBBIX MPAKTUYECKHX
3a1ay.

5. MeTonuueckune MaTepuasbl, Onpeaeasonie NPpoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH i, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH

Bo Bpemss mpoBenenus auddepeHnMpoBaHHOrO 3a4éra OOydYaromIMecss MOTYT TIOJb30BaThCS
IpOrpaMMON TUCHIUIUTMHEI, & TAKXKE CIIPABOYHON JINTEPATY PO, BBIYHCIUTEILHON TEXHUKOM.
JuddepeHrpoBaHHBIN 3a4ET MPOBOAMUTCS ITyTEM OPraHU3AINHU CIEIHUAIBHOTO ONPOCa, MPOBOAUMOTO
B yCTHOM (hopme.



