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1 CTPYKTYPA JUCHUIIJIMHBI
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2 AHHOTAIIUA AMCHUITJINHBI

«AHTEP®ENCHI NEPUO®EPUMHBIX YCTPOUCTB»

Huctunnuna «aTepdeiics nepudepuitHpIX yCTPOMCTB» paccMarpuBaeT oc-
HOBHbIE TIPUHIIUIIBI OPTaHU3ALMK CBSA3€H MPOLIECCOPHOTO siApa ¢ nepudepuitHbIMU
yCTpONCTBaMHU, KiIacCH(PUKAITAIO HHTEP(HEHCOB epruEPUIHBIX YCTPONCTB, METOBI
nepeiayu U CMHXPOHU3AIMU JaHHBIX B TApaJUICIbHBIX U MOCJIEI0BATEIbHBIX HHTEP-
deiicax. Ha npumepe unrepdeiicoB RS-XX, ISA, SPI, 12C, USB, PCI u ap. pac-
CMaTpPUBAIOTCSI BAPUAHTHI IOCTPOCHUS UHTEP(ENCHBIX OJIOKOB AJI1 yCTPOUCTB CBSI3U

¢ 00BbEKTaMM YTIPABIICHUS.

SUBJECT SUMMARY

«PERIPHERAL DEVICE INTERFACES»

The subject of program is main principals of link between processor core and
peripheral devices, methods of synchronization and data transmission in commonly
used interfaces (RS-XXX, ISA, SPI, I1IC, USB, PCI, CAN etc.) and some types of
peripherals — ADC and DAC.



3 OBLHIME IMOJTOKEHUA

3.1 Ieau u 3aga4y AUCHUILIHHBI

1. Henn AMCUMIUIMHBL: TP OCBOCHUHU TUCIUIUIMHBI OOYYaIOIIUECs MOIYyqatoT TEO-
peTHYecKue 3HaHUS B 00JaCTH OMpeAeNIeHUs Kpyra 3a/1ad B paMKax IOCTaBJIEHHOM
IIEJIM U y9aTCsl BRIOUPATh ONTUMAIbHBIE CITOCOOBI UX PEIIeHUS, HICXOS U3 IEHCTBYIO-
IIMX MPABOBBIX HOPM, UMEIOIIHUXCS PECYPCOB M OTPAHUYCHHM U MPUOOPETAIOT MpaK-
TUYECKHE HaBBIKM Pa3pabOTKHU MPOTrPAMMHBIX KOMIIOHEHTOB KOMITbIOTEPHBIX BHIYHC-
JUTENbHBIX CHUCTEM M CETEeH, aBTOMaTHU3MPOBAHHBIX CHUCTEM 00paboTKu HH(OpMa-

oM.

2. 3a1a4n JUCHMUILINHEL:

1) HayYUTHCS ONPEAEINISTh KPYT 3a/1a4 B paMKax IMOCTABICHHOM eI U BEIOMPATH OI1-
TUMaJIbHBIE CITIOCOOBI UX PEILICHUSI, UCXOAS U3 JEUCTBYIOIIMX IPABOBBIX HOPM, UME-
FOIIUXCSL PECYPCOB U OTPAHUYCHU.

2) HAy4YUThCS OCYILUECTBIISTh MPOBEACHUE HAYYHO-UCCIEAOBATEIBCKUX U OIBITHO-
KOHCTPYKTOPCKUX pa3padOTOK MO OTIEIbHBIM pa3/iesiaM TEMBI.

3) HayuuTbCs pa3padarbiBaTh NPOrPAMMHBIE KOMIIOHEHTHI KOMITBIOTEPHBIX BBIUHC-
JUTENBHBIX CUCTEM U CETEH, aBTOMAaTU3MPOBAHHBIX CHUCTEM 00paboTku MH(pOpMa-

1805070

3. IIpuoOpeTeHne 3HaHU TPUMEHEHHUS alllapaTHbIX U IPOTPAMMHBIX CPEACTB MpHU

WCITIOJIb30BAaHUHU PA3TUIHBIX HHTEP(EHCOB.

4. IlpnoOpeTrenre yMeHH pazpaboTku MHTEP(HEUCHBIX OJIOKOB I OCHOBHBIX BHJIOB

COBpPEMEHHBIX HHTEP(EHUCOB.

5. OcBoeHUE HABBIKOB pa3pabOTKU UHTEPPENCHBIX OJIOKOB /1J11 OCHOBHBIX BUIOB CO-

BpPEMEHHBIX UHTEP(]EicoB.



3.2 Mecrto nucuuminebl B ctpykrype OITOII

JlucruranHa u3y4aeTcs Ha OCHOBE paHee OCBOCHHBIX NUCIUILUIMH Y4eOHOTO MJIaHa:
1. «TeopeTyecKrue OCHOBBI AIEKTPOTEXHUKI

2. «KKOHCTPYKTOPCKO-TEXHOJIIOTHYECKOE 00ecTicueHUE ITU(PPOBBIX CHCTEM»

3. «CXeMOoTeXHHKa)

U 00€CIeunBaeT MOJTOTOBKY BBIITYCKHOM KBaTU(UKAIIMOHHOM PaOOTHI.



3.3 IlepeueHb MIaAHMPYEMbIX pPe3yJIbTATOB 00y4YeHHMs MO JUCIHHUILINHE, COOT-
HECEHHBIX C IVIAHUPYEMBIMH Pe3yJIbTATAMHM OCBOCHHMSI 00pa30BaTeIbLHOMI

MPOrpamMMbl

B pe3ynbrare ocBoeHus 00pa3oBaTeIbHON IPOrpaMMbl 00YHAIOIIHIACS TOKEH

JOCTUYD CIICTYIONINE PE3YJIbTaThl 00yUSHHUS MO TUCITUILIINHE:

Koa kxommerenun/ HanMeHoBaHMe KOMIETEHINMH/MHANKATOPA KOMIIETEHIIUN
HHINKATOPA
KOMIIeTEHIINH
YK-2 CrniocoOeH omnpenensaTh KPyr 3ajad B paMKax MOCTaBICHHON LEIH U BbIOU-

parb oNTUMAalbHbIE CIIOCOOBI UX PEUICHMSI, UCXOAS U3 JIEHCTBYIOLIUX Ipa-
BOBBIX HOPM, HIMEIOIIMNXCS PECYPCOB U OTPAHNYECHUN

VK-2.2 Onpeodensiem Kpye 3a0ay 8 pamkax 8blOPAHHBIX U008 NPODeCCUOHAILHOU
0esimenbHOCMU, NIAHUPYEN COOCMEEHHYIO 0esIMeNbHOCHb UCXOO5 U3 UMETO-
Wuxcs pecypcos, peuiaem noCmagieHuvle 3a0auu, UCNOIb3yem HOpMamue-
HO-Npasosyio OOKYMeHmayuro npopheccuoHarbHou cghepul

I1K-1 CriocoOeH OCyIIECTBISATh MPOBEACHUE HAYYHO-HCCIENOBATEIBCKUX H
OTBITHO-KOHCTPYKTOPCKUX Pa3pabOTOK MO OTJEIBHBIM pa3jiejaM TeMbI

1IK-1.1 Ocywecmensiem nposedeHue pabom no obpabomke u AHAIU3Y HAYYHO-MeX-
HU4ecKol uHpopmayuu u pe3yiomamos uccie008anull

1IK-1.2 Ocywecmensiem 8binoNHeHue IKCNePUMEHMO8 U OhopMIeHUe Pe3)Tbmamos
uccnedosanuil u paspabomox

CIIK-6 CniocoOeH pa3padaThiBaTh AIEKTPUUECKUE CXEMbI IIUPPOBBIX MOAYIICH

CIIK-6.1 Paspabamweieaem snexmpuuecxue cxemvl yupposvix mooyneti




4.1

4.1.1 HauMeHOBaHHE TeM M Yachl HA BCe BUAbI HATPY3KHU

4 COAEP KAHUE JUCHUIIJIMHDBI

Coneprxanue pa3aejioB IUCHUIINHBI

Ne HanmenoBaHnue TeMbl JUCIHATINHBI Jlek, | IIp, | UKP, | CP,

n/n au a4 au au

1 | Beenenue 2

2 | OOuue mpUHIUITBI OPTAaHU3AINN B3aUMOJICHCTBHS KOMIIO- 4 4 5
HEHTOB BBIUHCIUTEIBHBIX CUCTEM

3 | Metozsl nepenaun U CAHXPOHHU3ALMY IAaHHBIX B UHTEP(eii- 4 4 6
cax nepuQepuiHbpIX yCTPOUCTB

4 | YcrpoiicTBa CBsI3U ¢ OOBEKTAMU yIIPABICHUS 4 4 6

5 | IlocnenoBarenbHBIE uHTEPEHCHI nepudepUHbIX 4 4 1 6
YCTPOICTB

6 | INapamnensHbie HHTEPDEUCH IEPUPEPHITHBIX YCTPONCTB 4 6 6

7 | BecnpoBoaHbie HHTEPQEHCH TeprudEepuiHbIX YCTPOUCTB 4 6 0 6

8 | UHrepdeiicHbie y3mbl epudepuitHbIX YCTPOHUCTB 6 6 4

9 | 3akmroueHue 2
Hroro, au 34 34 1 39
W3 HuX a4 Ha KOHTPOJIb 0 0 0 0
OO01mmast TpyJ0eMKOCTh OCBOSHUSI, a4/3¢ 108/3

4.1.2 Copepxanne

Ne HanMeHoBaHue TeMbI Conep:xanne

n/n AMCUMIIIIMHBI

1 | BBeneunue [Ipeamer aucHMIUIMHBI, €€ 00BEM, COepKAaHUE U CBS3b C

JIpyTUMU AUCIUILTHHAMH yaeOHoro maaHa. O030p muTepa-
TypBI 10 KypCy

2 | OOuue npUHLKUIIBI OpraHu3aluu | Mecto cucTeMbl BBOJIAa-BbIBO/Ia B COCTABE BBIUMCIUTENb-
B3aMMO/JICUCTBUS KOMIIOHEHTOB | HOWM cuctembl U e€ crpykrypa. llonarue o6 uHTepdei-
BBIYMCIIUTEIBHBIX CUCTEM ce. OcHoBHble TpuHIMIEI ynpasieHus [1Y. KonTpomepsl

[TV, ux Ha3HayeHHe, OCHOBHbIE (DYHKIIUN U TEXHUYECKAs
peanuzanus.

3 | Meronp! nepenaun U CUHXpOHU- | CUHXPOHHBIM M ACMHXPOHHBIM METOAbl MepeAadyu JaH-
3allMM JIaHHBIX B MHTepdeiicax | HpIX B MapajuIelbHBIX U MOCIEAO0BaTENbHBIX MHTEpQei-
nepudepuitHbIX YCTPOHCTB cax. OcOOEHHOCTH CHHXPOHU3AIIUU IaHHBIX B TIOCJIE10Ba-

TenbHbIX MHTepdeiicax. Knaccudukauus, ocHOBHBIE Ma-
pamMeTpbl U TEXHUYECKUE XapaKTepUCTUKU HHTepdeiicoB
BBO/Ia-BbIBoAa. OCHOBHEIE Mpoueaypsl (pa3el) HHTEphEit-
COB




Ne HaumeHoBaHHe TeMbl Conepxanue
n/n AUCHHUIIMHBI
4 | YerpoiictBa cBsi3u ¢ o0bekTamMu | OCHOBHBIE BUIBI JATYMKOB CUTHAIOB U OOBEKTOB YIpPaB-
YIpaBICHHS nenus. Jluckperusaius U KBAaHTOBaHUE CHTHAIOB. MeTo-
JIbI aHAJIOTO-LU(PPOBOTO U IU(DPO-aHATIOTOBOTO MIpeoldpa-
30BaHMsA. CTaTHUECKUE U TMHAMHYECKUE XapaKTePUCTUKA
AUII u HAIT u meToas! ux uzmeperus. CriocoObl CBS3H C
BBIYMCIIUTEIILHON CUCTEMOM.
5 | llocnenoBarensHble uHTEepGei- | Muatepdeiicet SPI, 12C, RS232, RS422, RS423, RS485,
CBI IEpU(EPUIHBIX YCTPOICTB USB2, USB3.
6 | [Mapannensubie unTepdeticel ne- | Uurepdeiicet ISA, VME, PCI, IEEE-1284. IToaroroBka
pudepuitHbIX yCTPONUCTB pedepara.
7 | becpoBonusie uaTepdeticel ne- | Muarepdeiicel, Ird, Blue Tooth, WiFi.
pUQEpHITHBIX YCTPOICTB
8 | UuTtepdeiicapie y3mbl nepude- | OCHOBHBIE METOJBI U CIIOCOOBI BEIOOPA U/HITH pa3pabOTKH
PUHHBIX YCTPOUCTB UHTEPPEHCHBIX Y3JI0B IEpUPEPHUIAHBIX YCTPONCTB
9 | 3axmouenue TeHaeHIIMM U IEPCIICKTUBBI PA3BUTHS CYIICCTBYIOIIUX H
BO3MO)KHBIE 00J1aCTH pa3pabOTKU HOBBIX MHTEP(EHCOB U
nepudepuitHbIX YCTPONCTB.
4.2 TIlepeyennb J1abOpaTOPHBIX PadoOT
JIaGoparopHblie pabOThI HE MIPEAYCMOTPEHBI.
4.3 TIlepeyeHb NPAKTUYECKHUX 3aAHATHI

HaumeHoBaHMe NpaKTHYeCKUX 3aHATHH

KosnvecTBO ayia. 4acos

1. Unrepdeiic SPI.

4

2. Uurepdeiic RS232.

3. Unrepdetic 12C

4. Unrepdeiic USB.

5. MHTepdetichl BBO/Ia aHAJIOTOBBIX CUTHAJIOB.

6. Untepdeticol BEIBOJAa aHATIOTOBBIX CUTHAJIOB

D[N NN D

Hrtoro

4.4

4.5

KypcoBoe npoekTupoBanue

KypcoBas pabota (IIpoeKT) He IPeTyCMOTPEHBI.

Pedepar

Pedepar He mpegycmoTpeH.




4.6 HuauBuayajbHOE JOMAIIHEE 3alaHHe

NHnuBuayanpHOE JOMAITHEE 3a/IaHUE HE TIPETyCMOTPEHO.

4.7 JoxkJaan

Jlokiiag He peayCMOTPEH.

4.8 Keiic

Keiic He mpeaycMOTpeEH.

4.9 Opranusanus u y4eOHO-MeTOANYeCKoe odecneueHne cCaMoCTOITeIbHOM pa-

00ThbI

N3ydenne TUCIUIIIIMHBI COMPOBOXKIACTCS CaMOCTOSATEIIBHON pabOTOM CTyIeH-
TOB C PEKOMEHJIOBAaHHBIMM IPENOAaBaTENIEM JIUTEPATYPHBIMU UCTOYHUKAMH U WH-

dbopMallMOHHBIMU pecypcaMu cetu IHTepHeT.

[ImaHMpoBaHME BpEMEHU ISl U3YUECHUS JUCLUIUIMHBI OCYILIECTBIISIETCS HA BEChH
nepuoj 00yuyeHus, IpelyCMaTpUBasi IPH TOM PETYJIIPHOE OBTOPEHUE MPONAEHHO-
ro Matepuaina. O0ydarmumcs, B paMKax BHEAyAUTOPHON CAMOCTOSTENbHOM paboThI,
HE00XOIUMO MEPUOJUYECKH JOMOIHATh CBEACHUSIMU U3 JIMTEPATYPHBIX HCTOYHUKOB

Marcpuall, BaKOHCHeKTI/IPOBaHH]':Jf/'I Ha JICKIIUAX.

Oco00e MecTo ynensieTcsi KOHCYJIBTUPOBAHUIO, KaK OJTHOM U3 opM 00ydeHus
Y KOHTPOJISI CAMOCTOATEIbHON paboThl. KOHCYNIbTHpOBaHNE MpeAnonaraeT 0coobIM
00pa3oM OpraHM30BaHHOE B3aWMOJICUCTBUE MEX Y IIPETOIaBaTeIeM U CTYICHTAMH,
IIPU 3TOM IIPEATNONATAETCS, YTO KOHCYIBTAHT JINOO 3HAET TOTOBOE PEIIEHUE, KOTOPOE
OH MOJKET MpeAnurcarb KOHCYJbTUPYEMOMY, JTHO0 OH BIIaJI€ET CocoOamu JesTelb-

HOCTH, KOTOPbIE YKa3bIBAIOT MyTh PELICHUS MPOOIEMBI.

Texymas CPC IIpumepunas
TPYA0EMKOCTD, a4

Pabota ¢ IeKHMOHHBIM MaTepuaoM, C y4eOHOH JTuTeparypoi 15

9



Texymas CPC

IIpumepHas
TPYA0EMKOCTb, a4

Omneperxaromias camocTosiTeNbHast pabora (M3yueHHe HOBOTO Mare-

puaia 10 ero U3J10KeHUs Ha 3aHATUSIX) 0
CaMocCTOsTENIbHOE U3YUEHHE Pa3/A€I0B TUCIUILINHEI 10
Brimonnenne foMantHuX 3a1aHui, JOMAITHUX KOHTPOJIBHBIX paboT 0
[TonroroBka k aboparopHbIM padboTaM, K MPAKTUYECKUM U CEMU-

HapCKUM 3aHATHIM 10
[ToaroroBka Kk KOHTPOJIBHBIM PabOTaM, KOJUIOKBUYMaM 0
Beinonnenue pacueTHoO-rpaduyeckux padot 0
BeinonHeHne KypcoBoro npoeKkTa uin KypcoBoil paboTsl 0
[Touck, u3ydyeHue U npe3eHTanus nHOpMaLUH 10 3alaHHOM Mpo-

Or1eMe, aHaIM3 HAy4HBIX IMyONMKaIUil 110 3aJaHHOI Teme 0
PaboTa Haj MEXIUCIUIUIMHAPHBIM IPOEKTOM 0
AHanu3 TaHHBIX 10 33JaHHOW TEME, BBIIIOJHEHUE PACYETOB, COCTaB-

JIEHUE CXEM U MOjeJiell, Ha OCHOBE COOPAHHBIX JaHHBIX 0
[ToaroroBka k 3auety, U PepeHINPOBAHHOMY 3aUYETY, IK3AMEHY 4
HUTOI'O CPC 39

10




5 YueOHO-MeTOOMUECKOE 00ecIIeYeHHue TUCIUTLINHBI

5.1 IlepeyeHb OCHOBHOM M JONOJHHUTEIbHON JIUTEPATYPbI, HEOOXOAMMOM IJIs1

0CBOCHHUA JUCHHUIIIINHBI

Ne i/m Ha3Banmne, Oudnnorpaguyeckoe onucanme K-Bo
IK3. B
ouo.

OcHoBHas auTeparypa
1 I'yx, Muxawnn. Annaparuasie uatepgericel [1K [ Texer] : snuuxnonenus / M.I'yk, 18
2003. -527 c.

HononHutenbHas auTepaTrypa

1 I'yk, Muxaun. Annaparuaeie cpeacrsa IBM PC [Tekct] : sHumknonemust / 31
M.T'yk, 2003. -922 c.

5.2 TIlepedenb pecypcoB HHGOPMAIMOHHO-TEJIEKOMMYHUKAIIUOHHOM ceTH «H-

TEPHET», UCIIO0JIb3YCMbIX IIPH OCBOCHHH NTUCHUILJITHMHBI

Ne i/t DJIeKTPOHHBII ajpec
1 WHupopmarmonHble cucTeMbl: anmnapaTHble cpeicTBa Ha ocHoBe sjpa ARM7. YuebHo-
Meronuueckoe nmocooue. CII6: CIIOIDTY “JIDTU”, 2016https://Ik.etu.ru/dashboard/ap
i/download/3387
2 Hutepdeticel nmepudepuiiHbIX yCTPONCTB, HHTEP(HEUCH K TPOTOKOIBI MUKPOIIPOIIECCOP-
HBIX YCT-poiicTB. MeTonuyeckue yka3aHus K jaboparopHeiM pabotam. Yacte 1. CII6:
CII6I'DTY ”JIDTU”, 2016https://Ik.etu.ru/dashboard/api/download/4122

5.3 Anpec caiita Kypca

Anpec caiita kypca: https://vec.etu.ru/moodle/course/view.php?id=11323

11
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6 Kputepun oileHUBAHUA U OLICHOYHbIE MATEPHAJIbI

6.1 Kpurepuu oueHuBaHus

s muctmmuabl «aTepdeiichl mepudepuitHbpIX yCTPOMCTBY MPEeTyCMOTpe-

HBI clieayrone (opMbl MPOMEXKYTOUHOMN aTTeCTAllMU: 3a4€T C OI[CHKOM.

3ader ¢ OLleHKOH

Onenka Onucanne
HeynosnerBopurensHo Kypc ne ocBoeH. CTyIeHT UCIBITHIBAET CEPHE3HBIE TPYAHOCTH
MIPU OTBETE Ha KIIFOYEBBIC BOMPOCH TUCIUATIITUHBI
VYIOBIETBOPUTEIHHO CTyaeHT B LIEJIOM OBJAZEN KypCOM, HO HEKOTOPBIC paseibl

OCBOEHBI Ha YPOBHE OIpeIeIeHUN U (OPMYIUPOBOK

Xopo1o CryneHT oBiaes KypcoM, HO B OTJIEIbHBIX BOIIPOCAX UCTIBITHI-
BAET 3aTPyIHEHUs. YMEET pellaTh 3a/1auu
OtnuyHO CTyaeHT JeMOHCTPUPYET MOJHOE OBIJIAJIEHUE KYypCOM, CIOCO-

OeH NPUMEHATH NOJTY4YEeHHBIC 3HAHHS MPHU PEIICHUH KOHKPET-
HBIX 3a/1a4.

12




OcobGeHHoCTH 1O0MyCKA

Homnyck k aud@. 3a4eTy 0CyIIeCTBISETCS HAa OCHOBAHUH BBITIOJIHEHUS U 3allIH-
ThI BCEX NMPAKTUYECKUX pabOT B COOTBETCTBUU C MIEPEUHEM. 3aUeT C OIICHKON MPOBO-

IUTCS B TPAIMLIMOHHON yCTHOM (hopMe 1o OuseTam, B OuseTe 2 Bompoca.

6.2 OueHouYHbIC MaTepPHUAJIbI VISl IPOBEICHUS TEKYILero KOHTPOJsi U MpoMe-

JKYTOYHOM aTTecTAlMH 00y4AOIIUXCH 110 AMCHUIJINHE

Bonpocs! k nudd.3auery

Ne ni/nt Onucanue

1 HazoBute npumeps! HHTEPQENCOB, UCTIONB3YIOLUINX CHHXPOHHBIN cI10CO0 Nepeiadu J1aH-
HBIX.

2 HazoBute nmpumepsl MHTEpQEICOB, UCIONB3YIOIIMX ACHHXPOHHBIN CHOCOO meperadu
JTAHHBIX.

3 HazoBute mpumepsl uHTEpQEiicOB, UCTOIB3YIOMINX COITACOBAaHHBIC JIMHUU Tepeaadu
JTAHHBIX.

4 HazoBute npumeps! naTep(dhelicoB, HCTONB3YIONINX HECOTIACOBAHHBIEC IMHUU TIepeaadn
JAHHBIX.

5 KakoBa cTpykrypa nakera B unrepdeiice 12C?

6 ITouemy B mepBoM Oaiite makera B uHTepdeiice 12C mpusnak R/W crout mocnennum?
Uro Oyner, eciid 3TOT MPU3HAK TOCTABUTH IEPBHIM?

7 Uewm otnnuarorcs nakeTsl JaHHBIX HHTEepdeiica [2C B pexume 7 u 10 pa3psiaHoi aapeca-
nuu?

8 MoryT nu Ha ogHOM MarucTpanu [2C pabotats ycrpoiictBa ¢ 7 u 10 paspsnHoit anpeca-
muen?

9 Yem orpaHnueHa JJIMHA JTUHUU CBs3H B HHTepdeiice SPI?

10 Uewm orpaHudeHa 4yacToTa MepeIayu TaHHbIX B nHTepdeiice SPI?

11 [Touemy nanHbie MOTYT NepenaBatbes B uHTepdeiice RS232 no HecormacoBaHHON TUHUH
Ha OoubIIoe paccTosiHue?

12 Ha kakyto BeMunMHy MOTYT pa3audarbcsi 4aCTOThI PUEMHUKA U MepeIaTuYuKa B UHTEP-
¢etice RS232?

13 Uem orpaHuueHa JTMHA ITaKeTa JaHHBIX B nHTepdetice PCI?

14 B xakux cinyqasx B untepgeiice PCI ucnonb3yercs komaHnja “dTeHue naeHTU(PpHUKaILMOH-
HOU MaMsTh ~

15 Bosmorkna i pabota ycrpoiicts ¢ untepdericom ISA B acuHXpOHHOM pexume?

16 KakoBa Tomonoruueckas CTpykrypa cBssei nuarepdeiica USB?

17 Yem oTinuarorcs pexxumbl padoTel (mode) uatepdeiica SPI1?

18 Hapucyiite cTpykTypy IIUH ceKinu npepbiBanus uarepdeiica VME.

19 Hapucyiite cTpykTypy LIIMH CEKIMH 3axBaTa Maructpaiu unrepdeiica VME.

20 Kak BbIIISAUT CTpyKTypa aapeca B uuTepdeiice VME?

21 Kakolf mMeTox komupoBaHMs NaHHBIX Hcroib3yeTcst B untepgeiicax USB1, USB2 u
USB3?
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®opma dueTa
MunucTepcTBO HayKu U Bbiciiero oopa3zoBanusi Poccuiickoit @enepanuu
®T'AOY BO «Cankr-IletepOyprckuii TocynapcTBEHHBIN 2IEKTPOTEXHUYECKHIMA

yHuBepcuteT «JIDTWU» umenu B.W. Yabsaunosa (Jlenuna)»

3K3AMEHAIIMOHHBIN BUJIET Ne 1

Hucuunivaa UaTepdeiichl nepudepuiinbix yeTpoiicTB, kKadenpa Beruuc-

JIUTEIILHOU TEXHUKU

1. CUHXpOHHBIN U ACHHXPOHHBIN CIIOCOOBI Nepeaun HHpOpMaIUY IO ITUHAM

MOCJIEeI0BATEIbHBIX U MapajulelIbHbIX UHTEPPENCOB.

2. ALIIT HenmocpeACTBEHHOTO cUUThIBaHUs U KOoHBelepHble ALTL.

YTBEPXJIAIO

3aBeayromuii kadeapoit M.C. KynpusiHoB

Oo0pa3ubl 3a1a4 (3agaHNil) 1J151 KOHTPOJbHBIX (IIPOBEPOYHBIX) PadoT
IIprMepbl BONPOCOB K KOJLUIOKBUYMY:

1. OcHOBHBIC HpO6J'IeMBI rnepcaaiun HH(I)OpMaL[I/II/I I10 JUHUAM CBAA3HU U CIIOCO-
OBI UX pPEeUICHUA, CPABHCHHNEC OCHOBHBIX XaAPAKTCPHUCTHK ITOCJICAOBATCIIbHBIX U IIapall-

JeNIbHBIX UHTEP(ENHCOB.

2. ludpoananorossie npeodpazonarenn. OCHOBHBIE CTPYKTYPbI H XapaKTEpH-

CTHKH.

3. IIpouenypsl anpecaiuu U uAeHTU(GUKAIMY B pa3JIMUHBIX HHTepdeiicax BBOAA-
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BBIBO/IA.

4. ALII ¢ npoMexyTOYHBIM ITpeoOpa30BaHUEM BO BPEMEHHON MHTEpBa

Becb KOMIIEKT KOHTPOJIbHO-U3MEPUTEBHBIX MaTePHAIOB IS TPOBEPKH CHOp-
MHUPOBAHHOCTH KOMIMETEHIIMH (MHAMKATOpa KOMIIETCHIIMN) pa3MeIleH B 3aKPBITOM

YacCTH I10 aJIpecy, yKa3aHHOMY B II. 5.3
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6.3 I'paduk Tekyuero KOHTPOJIA yCIeBaAeMOCTH

Heneas Tembl 3aHATHH Buja konTpoOsst
2 OO01ue NPUHIMIIBI OpraHU3alui B3aUMOACHCTBUS KOMIIOHEH-
3 TOB BBIYUCIIUTEIBHBIX CUCTEM
4 MerTonbl iepeqadn ¥ CUHXPOHU3AINU TaHHBIX B UHTEpdeiicax
nepuepUnHbIX YCTPOHUCTB
5 pucep yerp [TpakTryeckas padora
6 YcrpoiicTBa CBS3M ¢ 00BEKTaAMH YIPABICHHUS
7 [TocnenoBarenbHbIe HHTEPQEICH TIepU(EePUITHBIX YCTPOICTB
8
9 [TpakTuueckas pabota

BecripoBoanbie nHTEpEiich nepudepritHbIX YCTPOICTB

— | —
il )

12 [IpakTrueckas pabora
13 WuTepdeiicHble y3ibl nepudepuitHbIx yCTpOHCTB

14

15 [TpakTryeckas padora
16 OO01ue NPUHIMIIBI OpraHU3alui B3aUMOACHCTBUS KOMIIOHEH-

17 TOB BBIYMCIUTEILHBIX CUCTEM KommokBuym

Merto/pl Nepeaayn 1 CHHXPOHU3AIMK JaHHBIX B MHTep(eiicax
nepupepuitHbIX yCTPOUCTB

YerpoiicTBa cBsI3U ¢ 00bEKTaMU YIPABICHUS
[locnenoBarenbHble HHTEPPEICH EpUDEPUIHBIX YCTPOICTB
[TapannensHbie nHTEpPENCH nepupepuHbIX yCTPOUCTB
becnipoBoanbie nHTEpdEiich nepudepuitHbIX yCTPOCTB
WuTepdericabie y3ibl nepudepruiiHbIX YCTPOUCTB

6.4 MeTtonnka TeKymero KOHTpoJIs

Ha JICKIITMOHHBIX 3aHATHAX

Texy1iuii KOHTPOJIb BKJIIOYAET B CEOsI KOHTPOJIb MOCEIIaeMOCTH (He MeHee 80

% 3aHSATHIT), IO pe3yabTaTaM KOTOPOTO CTYJIEHT MOTy4YaeT A0MyCcK Ha Audd. 3a4ueT.
HA MPAKTUYECKUX 3aHATHAX

Tekymuii KOHTPOJIb BKIFOYAET B ce0s1 KOHTPOJIb TTocenaeMocTu (He MmeHee 80
% 3aHsATHIN), IO pe3yibTaTaM KOTOPOTO CTYICHT IMOJIydaeT J0Nmyck Ha Audd. 3ader.
Ha mnpaktuyecknx paborax CTyJIeHT pa3pabaThiBacT CXxeMy KOHTpoJLIepa nepude-
PUIMHOTO yCTpOMCTBa JiJIs 3a1aHHOTO MHTEepdeiica. CTyneHTy HeoOXoauMo pa3pado-

TaTb CXEMY yCTPOMCTBA.
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Ha xomnokBuyme no teme 3amaerca 5 BONpOcoB. Ilpu nmomyyeHnu npaBuib-
HBIX OTBETOB Ha 3 U 00J€e BOMPOCOB CTABUTCS ~3aYTEHO’’; 2 U MEHEE MPABUIbHBIX

OTBETOB, OTBET HE MOJIYYEH - ~“HE 3aYTEHO .
CaMOCTOAITEJILHOW PadoThI CTY1€HTOB

KoHTpoas caMocTosTeNbHOM pabOThl CTYACHTOB OCYIIECTBISECTCS HA JIEKIIH-

OHHBIX U IIPAKTHYCCKUX 3aHATHUAX CTYACHTOB I1O MCTOAWKAM, OITMCAHHBIM BBIIIIC.
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7 Onncanue MHPOPMANMOHHBIX TEXHOJIOTHI M MATEPHUATILHO-TEXHUYECKOH 0a3bl

Tun 3angaTui

Tun nomelenus

TpeOoBanus K
MOMeLeHHN IO

TpeGoBanus k
IMPOrpaMMHOMY
o0ecrneYeHuIo

Jlexuus

JlexunoHHas aymauTo-
pust

KonudecTtBo mocagouHbIX
MECT — B COOTBETCTBHUH C
KOHTUHTEHTOM,  pabouee
MecTo npenonasareis, [1K,
MapKepHasi JOoCKa, SKpaH U
MIPOEKTOP.

1) Windows XP
U BBIIIIC;

2) Microsoft
Office 2007 wu
BBIIIIE

[IpakTnueckue 3aHs-
TUS

Aynuropus

KonmuecTtBo 1ocagodHBIX
MECT — B COOTBETCTBHU C
KOHTHHTEHTOM,  pabouee
Mecto mpernogasarens, 11K
ucxons u3 1 mT. Ha IBYX
CTY/ICHTOB.

Quartus 9.1 u BBI-
e

CamocrosTenbHas pa-
oora

Ilomemenue naa ca-
MOCTOSATENBHON pabo-
Ta

OcHalleHO KOMIBIOTEPHOM
TEXHUKOH C BO3MOXKHOCTBIO
MMOJKIIOUCHHS K cetu «MH-
TEpHET» U O0O0ECIeUCHUEM
JIOCTyIa B DJEKTPOH-
HYIO nH()OPMAIIMOHHO-
o0paszoBaTebHYI0  Cpeay
YHUBEPCUTETA.

1) Windows XP
1 BBIIIIC;

2) Microsoft
Office 2007 wu
BBIIIIC
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8 AnanTanus pado4yei nporpammsl A Jul ¢ OB3

AnantupoBaHHas MporpaMma pa3padarbiBaeTcsl MPH HATMYUU 3asSBICHUS CO
CTOpPOHBI 00yUarOIIeTrocs (PoaUTENCH, 3aKOHHBIX MPEICTABUTENICH ) U MEAUITTHCKIX
MOKa3aHUK (PEKOMEHIAIIUSIMHU TICUX0JI0TO-MEIUKO-TIEAarOrnueCKOM KoMuccum ). J{is
WHBAJIMOB aJalTUpOBaHHAsl 00pa3oBaTeibHAs MporpamMMa pa3padarbiBacTCs B COOT-

BETCTBUU C MHAUBUYyIbHONU MPOTpaMMON peabuInuTaIUH.
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JUCT PETUCTPAIIMM U3MEHEHUI

Ne [dara N3menenue | Jlata 1 HOMep NIPOTOKOJIA ABTOp HavyaabHuk
n/n 3aceganusa YMK OMOJIA
1 18.05.2023 | IIporpamma | 18.05.2023 , mporokosn Ne4 | K.T.H.,

aKTyaJbHa, no1.,B.0O.Moitoamos

H3MEHe-

HUM HE

TpeOyercs
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