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1. HEJIX OCBOEHM:1 JUCUUITIIMHbI

[lensiMi  OCBOeHHs JMcIMIIMHBL "MukponporeccopHas TeXHUKA B CHCTEMax CBs3H"

SABJISIFOTCA

1%

O3HaKoMJIeHHe ¢ apuPMETHUCCKIMH H JIOTHYCCKMMU OCHOBAMH TIOCTPOCHNA U (POBBIX
PAJMOTEXHHYEKUX ~ YCTPOUCTB, MPOrpaMMHBIM -~ 1 MUKPOTIPOIPAMMHBIM ~ CIIOCO0AMHU
yIpaBleHus, TPUHLIUIIAMA CTPYKTYPHOH W MPOrPAMMHOI OpraHu3aliy (apXHUTEKTYpBI)
MUKPOIIPOL[ECCOPHBIX BBIYUCIUTEITLHBIX YCTPOUCTB U MUKPOKOHTPOJUICPOB.
dopMupoBaHue IIPAKTHYECKHUX HABLIKOB B TEXHHKE IpOrpaMMHUPOBAHUS
MEKPOIPOIECCOPOB M paboThl ¢ NPOrpaMMHO-aNNapaTHLIMHU CpeJICTBAMU COTIPSDKEHHS
MUKPOIPOIECCOPHBIX YCTPOHCTB M 5IEKTPOHHBIX 3BEHBCB CPE/ICTE CBA3M.
[loaroToBka B 0OGJAacTH MHKPOMPOUECCOPHON TEXHUKH paboTel B HAy4YHO-
HCCITeIoBaTeIbCKOi chepe mpodecCHOHaTbHON AeATEILHOCTH. Kpome TOro mojry4eHHbIE
AHAHMS TO3BOJST CO37aTh HEoOX0aMMylo 6asy s dpheKTHBHOMH paboThl B JIPYTUX
chepax:

e IIPOEKTHO-KOHCTPYKTOPCKOH;

e  IIPOM3BOJICTBEHHO-TEXHOJIOrMYECKOM;

e  OpraHM3aIMOHHO-YIPABICHYCCKOH;

e MOHTAKXHO-HAJIAJOUHOMU;

L CepBI/ICHO-BKCHHyaTaHHOHHOfI.

2. MECTO JUCHUINJINHBI B CTPYKTYPE OIOII BO

Jucnunanda "MHEKporponeccopHas TeXHUKa B CHCTEMaX cBsI3U" OTHOCHTCS K 0a30BOM

JacTH.

B3aumocenasv ¢ Opy2umi OUCUUNTIUHAMU

Juciumuimna  "MHUKpOIPOLECCOpHasi TEXHHMKA B CHCTEMaX CBSI3M'" BXOJIUT B Dsf

JIMCLUMIIIAH, CBs3aHHBIX C pa3JMIHbIMHA acIleKTaMHl PaauOdJIEKTPOHUKH U BBIYUCITUTEIIbHOU

TEXHUKH U UX HUCIIOJb30BaHUS IS 06pa6OTKI/I CUTHAJIOB U YIIPaBJICHUS MPOLCCCAMU.



B Ipouecce H3YUCHUS ﬂaHHOﬁ JUCLHMILUIMHBI HCHOJIb3YIOTCA 3HaHUA HpI/IO6p6TaeMbIC

CTyJACHTaMHu B CJICAYIOIIHNX JIUCHUIIITAHAX:

a)"Teopus dIeKTPUUYECKUX Lerei";

6)"NudopMallMOHHbIC TEXHOJIOTHH B nHQOKOMMYHHUKALHOHHBIX CHCTEMAX";
B)"DJIeKTpOHHUKA";

r) "OCHOBBI KOMITBIOTEPHBIX TEXHOJIOTHH B 2JIEKTPOHUKE "}

70) "®du3HuecKue OCHOBBI DJIEKTPOHUKA" .

Kpome TOro, mpu u3y4eHUN JTUCHUILTHHBI "Ll poBbie ycTpOHCTBA U MHKPOIIPOIECCOPBI" B

HCO6XOL[I/IMOI71 CTEIEHU HUCIOJIb3YIOTC 3HAHUA U HaBBLIKH CJIEAYIOIUX TACHUIIIMHL

3) "Bpicinas MaTeMaTuKa';

n) "duznka";

K) "MiHOCTpAHHBIH SI3BIK" .

B cBoto ouepeb aucuuiuimaa 'Hudposbie ycTpoHcTBa M MHKPOTIPOLIECCOPBI" SIBIISICTCS]
6a30B0ii JUTS CITAIUIMH, CBS3AHHBIX C ACTIEKTAMH AIIApaTYPHOU M IPOrpaMMHOK peai3alui
YCTpOMCTB M CHCTEM  TENEKOMMYHMKalMi, —Takux — KaK "OCHOBBI ~ MOCTPOCHHS
HHMOKOMMYHHKAIIMOHHBIX CHCTEM M CeTeit", "MeTombl M YCTpOHCTBA Mepeiadn CHUIHAIOB",

"Mertonpl M ycTpoiicTBa mpuema curnanos”, "OGpaborka curHajio", "DJEKTpONKUTAHUE

YCTPOMCTB M CHCTEM TeJTeKOMMYHHKAIHH", "OBpaboTKa CUTHAJIOB .

3. KOMIETEHIUHU OBYYAIOUWIEIOCsI, ®POPMUPYEMBIE
B PE3YJbLTATE OCBOEHUS JUCHUTIIMHBI (MO/LY JISI)

B pesysnTate OCBOCHHS JUCIUILIHHBI 00YHAIOUIMICH TO0JUKCH 001a1aTh ClIEAYIOIIUMH

OOLIEKYIETYPHBIMH, 00MIENPO(GECCHOHALHBIMA U PO(YECCHOHATBHBIMA KOMIICTCHIMAMH (OK,

OIIK u [IK):

e  CIIOCOGHOCTBIO K CAMOOPraHU3aliK U camoodpasosanuio (OK-7);

® CIOCOOHOCTBHIO [IPOBOJIUTH WHCTPYMCHTAJIbHBIC W3MEPECHUs, HUCITOJIbL3YEMBIC B o0JacTH

MHPOKOMMYHHKAIMOHHBIX TeXHOJIOTH 1 chcteM crsizu (OIIK-6):



e CIIOCOOHOCTBIO TNPUMCHATH COBPEMCHHBIC TEOPETUYCCKUE H AKCIIEPUMEHTAIILHBIC
METOObl HCCIeJOBaHUA  C [eJIbI0 CO3J1aHHusd  HOBBIX MIEePCIICKTUBHBIX CpeACTB

3JIEKTPOCBSI3U U MH(POPMATUKH (TIK-17).

B pesyibrare OCBOCHHS IMCHHUILTHHbI oOyuaroImuiics 10DKeH:
1. 3HaThb:

- KraccHUKAIMIO ¥ BO3MOKHOCTH HCHOJB30BAHAA COBPEMEHHOH MHKPOIPOIECCOPHON 0a3bl,
APXUTEKTYPY ~MHKPOIPOLECCOPOB M MHKpoDBM, o0Ilme NpUHIMIBL  [NPOCKTHPOBAHUA
MHKPOIIPOIECCOPHBIX  BBIMUCITUTEIILHBIX YCTPOHCTB HA OCHOBE NPHMCHEHMS COBPEMEHHBIX
mukpoxontposuepos (IK-17);

- MeTOAbl NPOrPAMMHPOBAHMS M OTIAJKH MPOTPaMM  MUKPOTPOLECCOPHBIX yCTpOHCTB
00pabOTKH CUTHAJIOB M YIIPABJICHHS (OTIK-6);

- IepCIIEKTUBE] ¥ TEHICHIINH PA3BUTHS mukporporneccoproit texuuku (OK-7):.
2. Ymern:

- COCTABIISTh M JETAIM3HPOBATH AITOPUTM PEIIAEMON 3a1atuH, NEpPeBOJUTE aIrOPUTM Ha A3BIK
OMUCAHMS MHUKPOIPOLECCOPHBIX YCTPOHCTB, 0OOCHOBBIBATH BBLIOOp 9JIeMEHTHOM 0a3pl U
OCYLIECTBIISITh CHHTE3 BBIYHCIUTETEHOTO YCTPOMCTBA, COCTABJIATh U OTIAXKHBATH TPOrpaMMbl
JUIS1 MUKPOTIPOIIECCOPHOTO BBIYMCIUTENS, BBIGHpaTh HeoOXxouMBbIe cpeacTsa (OK-7, [TK-17);

- WCIIONB30BATh I PElIeHHs 3a4ad 00pabOTKH CUTHAIIOB, U3MEPeHH, KOHTPOI, JIMArHOCTUKH
¥ ynpaBjieHus OOBEKTaMH M TEXHOJOTMHYECKHMH TpoLeccami BBIIIyCKaeMble CEPHUHO
MHKpoDBM 1 mporpaMMupyeMble KOHTPOJUICPbI OTeUeCTBEHHOM ¥ 3apyOeKHOM HOMEHK/IATYPbI
(OIIK-6).

3. Binaaern:

- METOJI0JIOTHell TPOEKTUPOBAHUS HU(PPOBBIX 1 MUKPOIPOLECCOPHBIX y3JI0B
TeeKoMMyHHKanHoHHbIX yerpoiicTs (OK-7, TIK-17);

- METOJI0N0rHell Pa3paboTKK AIrOPUTMOB M YIIPABIISIOLIMX MPOrPAMM MUKPOIIPOIECCOPHBIX
yanos (OK-7, I1K-17);

- METOJIOJIOTHEN aHa/In3a ¥ CUHTE3a DJICKTPOHHBIX JIOTHYECKUX CXEM (OK-7, OIIK-6).



4. CTPYKTYPA U COJAEP)KAHUE JUCHUIIIIUHBI

O61mast TPyA0EMKOCTh JUCHHITMHbI COCTABJIACT 5 3aueTHBIX exuHuL, 180 4acos B 4-0M

ceMecTpe
‘ﬁ Bup! yueOHOH paboTh, dopmbl j
BKJTIOUAs OOBeM | TEKYIIEro
CaMOCTOSITEJIbHYIO y4eOHO | KOHTPOJIA
paboTy CTYIEHTOB U paboTbl, | ycreBae-
< | TPyZOEMKOCTb (B yacax) c MOCTH
=
o |8 IpUMEHE (O HeoelAM
No Pasnen (Tema) R
o |8 ® |3 | = -HHEM |cemecmpa),
= = B |8
n/n JIACLMIIIIMHBI | = E |5 |5
O é z g | uHTepak- | (dopma
e | &
@ Q.
=z | B o |2 |o & | TuBHBIX |TpOMEKY-
S E|E |5 |r 2
513 |& |2 |0 |5 | Meronos | TOUHOH
=g |5 ¢ 2
e |2 = (B yacax / |[aTTeCTallMH
= @ | B
=S < %) (no cemec-
mpam)
1 2 314(51(6 78] 9 |10 11 12
OCHOBHBIE TIOHSITHS ¥ 00IIHE
1 411]2]|2 7 2/50
CBEJIeHHMs 0 MHKpPOIIpoIeccopax.
Apxutektypa RISK
2 4 1311212 8 2/50
MHKPOTIPOLIECCOPOB
[TpoexkTHpoBaHue
3 | pammodeKTPOHHBIX YCTPOHCTB | 4 | 5 2|2 8 2/50
Ha MHKPOIIPOLECCOPAX.
[TporpaMMHO-anapaTHele Pe#TrHr-
4 | cpexctpa KoHTpous M otiagkn | 4 | 7 21214 12 2/25 KOHTPOJIb
MITY Nel
CucTeMbl KOMaH/
5 4191212 8 2/50
MHKPOIIPOLIECCOPOB.
Cucrema koman RISK
6 4 111121214 12 2/25
MHKPOIIPOLECCOPOB




1 2 3415678 9 |10 11 12
OcobeHHOCTH
IpOrpaMMHPOBAHHUS 5
PeriTunr-
nepudepuiHBIX YCTPOUCTB
7 pucpep Y 411312124 12 2/25 KOHTPOJIb
MUKPOKOHTPOJLIEPOB.
p P p Nod
[IporpaMmMupoBaHUe MHPPOBBIX
yCTPOICTB BBOA/BBIBOJIA.
YerpoieTBO U
IpOrpaMMHPOBAHKUE TAKTOBOTO
8 411512124 12 2/25
regepaTropa COBPEMEHHOTO
MHKPOKOHTPOJIIEpA
(OCHOBHbBIE TEHJ/ICHLIMH Pa3BUTHS PeitTunr -
] COBPEMEHHOM 4 1171222 11 2/33 KOHTPOJIb
MMKPOIIPOLECCOPHON TeXHUKH No3
DK3aMEH,
Bcero 1811818 90 18/33 26

* B rpadax «JlaGoparopubie» u «lIpakTHueckuey MpejicTaBiIcHa TPYJIOEMKOCTb 10
pasjenaM JIeKIMi Oe3 MPUBSA3KA K HEICHAM yueGHOro [poLecca, KOTOPBIH ONPEIeNsIeTCs

pacnucaHueM 3aHSTUU

5. OBPA30OBATEJIbHBIE TEXHOJIOTUN

5.1. AKTHBHbIE H HHTePAKTHBHBIE GOPMbI 00y UeHHS

C uenbio GOPMUPOBAHHMS U PA3BUTHSA NIPO(YECCHOHATILHBIX HABBIKOB CTY/ICHTOB B yueOHOM
Ipolecce HUCIONBb3YIOTCS aKTUBHBIE M MHTCPAKTHBHDIC GopMBI TIPOBEICHHUS 3aHATHI B
COYETaHWH C BHEAyJAUTOpHO# padoroit: C 5TOH LENbIO nabopaTopHble pabOTHl BKIIIOYAIOT
pacueThl HJIEMEHTOB HIEKTPHUECKIX CXEM, MOJICTHPOBAHNE (yHKIIMOHMPOBAHUS PACCUUTAHHBIX
ycTpoiicTs B cpene Multisim ¢ aHanIu30M pE3yJBTATOB. OObeM 3aHATHI, NPOBOJUMBIX B
MHTEPAKTHBHBIX (OpMax, cocTapiser: 18 4acoB JEKUMOHHBIX, 11abopaTOPHBIX, NPAKTHYCCKUX

3aHITHH U KOHCYJIbTALUM.

5.2. CamocronTejbHas padoTa CTY/IeHTOB

CamocTosTenbHasi  (BHeayauTopHas) paboTa CTYyJEHTOB  BKJIIOYAcT — 3aKPCILICHAC

TECOPETHICCKOI'O MaTtepuaia B nNpouecce HOJATOTOBKH K BBIIIOJTHEHHUIO W 3AlIUTC na6opaT0prlx




sanarmii. OCHOBA CAMOCTOSITENBHOM paboThl - M3YYEHHE JTHTCPATYpRI IO peKOMEHI0BaHHBIM
HCTOUHMKAM 1 KOHCTIEKTY JISKLUiA, IPEI0CTABIAEMOMY CTYJICHTAM B SJICKTPOHHOM BHIC.

OGLmi 00BEeM CaMOCTOATEIBHON PAOOTHI CTYJAGHTOB B IATOM CEMECTPE 11O JTAaHHOHU
JTUCLUIUIMHE COCTaBIISAET 126 wac. U3 sroro oObema 90 4acoB BbIACICHBI UL MOATOTOBKH
CTY/IEHTOB K TEKYIIUM 3aHSTHAM B CEMECTPE, & 36 — 17151 MOATOTOBKHU K DK3aMEHY.

K 3K3aMeHy CTYJEHTbI TOTOBATCA 110 JICKIUAM, NPEIOCTABICHHBIM MM npero/aBaTesieM B
3JIEKTPOHHOM BHJIE, U 110 pEKOMEHI0BAHHOM JIHTEpaType.

[Ipy MOATOTOBKE K NMPAKTHYECKHM 3aHATHIM CTy/ICHTaM HEOOXOJUMO 110 JICKIHSIM
[IPOYMTATH MATEPHAN MO TeME MNPEJICTOAIIErO 3aHATHs 1 HEIOHSTHBIE BOIPOCHI BBICHUTEL C
[Iperno/aBaresieM B HavYaue 3aHsThsL. Pacxoj BpeMeHH CTYISHTOM Ha OJHO 3aHATHE COCTABIACT
0K0J10 3 yaca.

[ocae BBIMOJHEHHs YIPAKHEHWs B Cpele MPOCKTHPOBAHWS WM MOJC/IMPOBAHHA
(GYHKIMOHHPOBAHHMS  TIPOrPAMMHOTO obecrieueHusl  pe3ylnbTaTbl  CTYJACHT — IPEAbSBIACT
[perojaBaTelo  Ha OKpaHe KOMIIBIOTEPHOTO  MOHHTOPA. [IpenojaBaTeslb KOHTPOIUPYET
KAUECTBO BBIIOJIHEHHUS 3aJaHus CTYICHTOM H IOMOIaeT HCIPaBUThL OLIMOKKH ¢ TOSCHEHUSIMH
HETIPABHJIBHO MOHATHIX CTY/IEHTOM JIEMEHTOB Kypca.

JlaGopaTopHble padoThI MPEIOJIAraoT CaMOCTOATE/ILHYIO paboTy cry/enTa B o0beme 8
yacoB Ha OJHY Jaboparopuyo pabory. CamMoCTOATENbHAsL paboTa COCTOMT B MOJIOTOBKE K
nabopaTopHoif  paboTe, TOArOTOBKE OTYETa IO BBIOJTHEHHOM WM paboTe MW 3allUTe
naboparopHOil pabOTEL.

[MonaroToBka K j1adopaTopHO# paboTe BKIFOYACT W3YUCHHE TCOPETHHICCKUX CBEJICHUH I10
TeMe J1aGOPATOpHOIl PabOThl € HCIOIL30BAHMEM JIEKIME M METOXMHCCKUX yKa3aHuH K
nabopatopHoit padore.

OdopmIenne oT4eTa 1o TadopaTopHOH padoTe J0DKHO BBIMOTHATLCA C yHCTOM OCHOBHBIX
TpeGOBaHUH K KOHCTPYKTOPCKMM JOKYMCHTaM. Ogopmienne oruera moiHocthio mo ECKJL
JIOCTATOYHO TPYJOEMKO W OTHUMET MHOIO BPEMEHM Yy CTY/ICHTA. VuuThIBass Malblii 00beM
orTuera, 3a OCHOBY TpeGoBanuil K odopmieHuto Oepercs TOIBKO obOmast CTpyKTypa
TexHopaGoyero MpoeKkTa M TpaBuia  PyOpPHKaIHH. OctanbHble  TpeboBanus ECKJ k
oQOPMIIEHHIO JOKYMEHTOB B OTYETaX CUHTAIOTCS HeoOs3aTe/IbHBIMH, T.€. JIEHCTBYIOT
0OIIEeNnpUHSTHIE TPaBUIIA JINTEPATYPHOTO A3bIKA.

Kypcopasi paboTa BBITOJHSETCS CTYJCHTAMH CAMOCTOATEIBHO ¢ KOHCYJIBTALMAMH
peroaBaTes. PaGota COCTOMT B pa3pabOTKe CTPYKTYPHOM M SIEKTPHYECKOH
NPUHIMIHATLHON CXeM, AIFOPUTMA M YIPABIIAIOWEH NpOrpamMMbl  MHKPONPOHECCOPHOTO
yerpoiicta. Pacuernast 4acTh KypcoBod paDOTEI IPENONAraeT pactueThl MO ONPEACICHUIO
COOTBETCTBUS MEKTY apH(pMETHUECKUM KOJIOM B MHKPOTIPOIECCOPE 1 aMILIHTY/I0H HAlPSKCHHS
HAa BBIXOJIE T€HEpaTopa, a TaKiKe MEXKIY KOJIMYECTBOM M CKOPOCTHIO BHIMOIHCHUS MAIIMHHBIX

KOMAaHJIT OTHOCHUTEJIbHO MOMEHTOB BPEMEHU XaPAKTCPHBIX TOYCK rpa(pm(a BBIXOJIHOT'O CHUTHaJIA.



10 MO3BOJIAET CTYAEHTAM YBHJIETh CTYJIEHTaM CBS3b MCOKIY YIpaBJIsolieil  1porpamMMont
MHKPOIIPOLECCOPA U CHI'HATTAMHU Ha BBIXOZAX nepr(epuiiHbBIX YCTPOMCTB MAKPOTIpoOLIECcopa.
Tlocre pa3paboTKK IPOrpaMMbl ee (YHKIMOHNPOBAHME MPOBEPACTCA MOJICJIMPOBAHUEM B

cpeze Multisim 10. Pe3ysipTarhl HOMEIIAIOTCA B pabouyio 4acTh KypcoBoi paboThI.

5.3. MyapTHMeAUTHbIE TEXHOJIOTHH 00yueHust

Bce E€KIMOHHBIE 3aHSTHs MPOBOAATCS B BHIC npe3eHTalUMii B MYJIbTUMEAHHHOH
ayIMTOPUU C HCIOJIB30BAHHEM KOMIIBIOTEPHOIO TPOCKTOpa H npesicraiennem ot 15 10 30
CITalI0B MO KaXJI0H JICKIIUH.

JlaGopaTopHble ¥ HNPaKTUYECKHE 3aHATHA TPOBOMATCA € [IAPOKUM [IPUMECHEHUEM
KOMIIBIOTEPHBIX ~ TEXHOJOTHH B cpellaXx — aBTOMATH3MPOBAHHOIO [IPOCKTUPOBaHUs U
MOJIETPOBaHHsI IU(PPOBLIX K MUKPOIPOLECCOPHBIX YCTPOUCTB.

CTyIeHTaM [PeJOCTaBIIseTCs Kype JeKIUH B eIeKTPOHHOM (opme M OIMCaHHsd BCEX
naGopaTopHbIX  pa0oT. KOMMNBIOTEPHbIE TEXHOJOTHH  HCTIOIBSYIOTCH 1 npu  ohopMIICHUH

nabopaTopHBIX PadoT.

6. OLIEHOYHBIE CPEACTBA IS TEKYIIEI'O KOHTPOJIS
YCIIEBAEMOCTH, [MPOMEKYTOUYHOMN ATTECTALIMU 1O UTOT'AM
OCBOEHMUS JUCHUIIJIMHBI 1 VUYEBHO-METOJANYECKOE OBECIIEYEHUE

CAMOCTOSITEJABHON PABOTBI CTY/IEHTOB

6.1. Texkymuii KOHTPOJIb B ceMecTpe

6.1.1. Boripocsl K peiirunr-konTposo Nel

—

Kitaccuukanmst MUKpOTIPOIIECCOPOB.

doH — HeiiMaHOBCKAas apXUTEKTYpa U QyHKIHH Y3710B MUKPOKOHTPOJIIEPOB.
["apBap/icKast apXUTeKTypa i (yHKINH y3JI0B MUKPOKOHTPOJIICPOB.
ApudMeTHuecKHe Onepauy Hajl IBOMUHBIMA YUCTIaMH.

CyMMaropsl U MOJIyCyMMaTOPBI

MHoropaspsiinbIe CyMMaTOPbl

Apu(pMETHKO-TIOrMUECKHE YCTPOUCTBA.

Jloruka na komiiemenTapabix MOIT tpansucropax (KMOIT).

w o N @ W R W

CraTtudeckue 3aloMUHaroImu1e yCTpOI:ICTB&.

10. Macounsle 113V.

11.  TIporpammupyembie [13V ¢ yIbTpapuoneTOBBIM CTUPAHUEM 1 JIEKTPHICCKA

nepe3arucbiBacMbIC.
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6.1.2. BonpocsblI K peiiTHHI-KOHTPOJII0 Ne2

Apxurekrypa PIC -MHKPOKOHTPOJIICPOB U (GYHKLIMH UX y3JI0B.

Craauu 1moAroToBKU HpOFpaMMHOFO obecrnieueHus i MI/IKpOKOHTpOHIICpOB.

OcoBeHHOCTH pa3pabOTKH IIPOrpamMM i MUKPOKOHTPOJIICPOB.

[TporpaMMupOBaHie Ha MPASM, 0cOGEHHOCTH OATOTOBKH HCXOJHOrO TEKCTa H

TpaHCJIAIHH.

OCHOBHBIE OTlepaliy Hajl OanTaMu.

OcuosHble KoMaHIbl Tiepeiavn yIpaBJICHUsL.

OcHOBHbBIE BUT-0pHEHTHPOBAHHBIE KOMAH/IbI.

OcuoBHble CHUMBOJIBHBIC KOMaHIbI

6.1.3. Bonpochl K peHTHHI-KOHTPOJII0 Ne3

OCHOBHBIC JJUPEKTHBBI MakpoacceMoepa.

[IporpaMMHpOBaHUE IIOPTOB [[BB.

[Iporecc HACTPORKM TAKTOBOIO '€HEPATOPA.

TaKTOBbI FeHepaTop ¢ KePaMUUECKIUM HITH KBAPUEBBIM PE3OHATOPOM.

TaKTOBBI reHepaTop ¢ BHEIIHEH U BHYTPCHHEH spemszanatomieii RC-mensto.

BHEIHWI TAKTOBLIH T€HEPaTOP.

6.1.4. Konrpoabnbie Tectsl 10 CPC

Ho-
Bormpoc BapuaHnTel 0TBETa
Mep
1 2 3
1. Kaxoe ycTpoicTBO IlamsTe TaHHBIX

XapaKTepHO ISk

[1lnHa na”HHbIX

MHUKPOKOHTPOJUICPOB

[Iluua xkomaH]

rapBap/ICKOH apXHUTEKTY Pl

MHKPOIPOrpaMMHOE yCTPOKCTBO MM JICTCKTOP

KOMaH




|1 2 3
2. K kakoMy yCTPOUCTBY AJTY
MHKPOKOHTpOJIIEpa [IInHa TaHHBIX
O AKJIIOYAKOTCA [1InHa KOMaH[
nepuepHitHbBIE YCTPOHCTBA TaxToBbIl reHepaTop
CueTdnK KOMaH]
3. Kakoe 13 yCTpOHCTB USART
MHKPOKOHTpOJIIepa SSP
npe/iHa3HAueHO JUls CCP
ACHHXPOHHOI'0 ALII
BBO/JIa/BBIBOJIA
AKKYMYJISITOD

Kakoe ycTpoHcTBO
MUKpPOITpoIeccopa
peaiu3yeT BEIOOPKY

cneay}omeﬁ KOMaH/1bI

[1InHa naHHbBIX

AJTY

C4yeTuynKk KOMaH/I

Kakwue ycTponcTBa B
MHKPOIIPOLIECCOPE
MO3BOJISIFOT YMEHBLIUTh
YUCIIO aJPecoB B KOMAH/IC U

e€ pa3psaHOCTh

[lamMsITh JAHHBIX U IIMHA JAHHBIX

CyeTunK KOMaH/I U aKKyMYJIATOP

AJTY u MITY

[TamMaTh IpOTpaMM U IIMHA KOMaH/

Kako# HabOp BHEIIHUX
YyCTPOUCTB OOBIUHO
HEOOXO0IUM sl

obecrieueHust padOThI

dmar-naMsTh, MIXHA JAHHBIX

'TU, MI1Y u aeTekTop KOMaH/1

AJIY, mamsiTh porpaMM 1 JTaHHBIX

MHKPOKOHTpOJLIEpA

Brok nuranus, cxema copoca, I'TU




1 2 3
7 Kakyro 0o011y10 CTPYKTYPY BecKOHEUYHBIH UKJI CO BJI0KEHHBIMH ITUKJIAMH H
UMEET aJITOPUTM JIOTUKOU
YIPaBJIIOLIEH TPOTrpaMMbl CJI0KHYIO CTPYKTYPY € Ha4aJIOM W OCTAHOBOM
MHKpOIpoIeccopa HaGop BIOXKEHHBIX KOHEUHbIX LIMKIJIOB
JIuneiinas CTPYKTypa ¢ Ha4yaJoM U OCTaHOBOM
8. Kakue KoMaHIbI MOTYT KoMan bl IEpeChUIKH JaHHbIX
BBINOJIHUTD IIPOBEPKY BeunTanue + mpoBepKa 3Haka + gp to
ycnoust (a<b) u mepexos Crnoxenue + CUMBOJIbHAs KOMaH1a + go to
IPY BBIIOJIHEHUN Jloruueckue KoManas + go to
9. [ToueMy perucTphl OHH UMEIOT CIIeLMalbHOE Ha3HAUCHUE
CIIEIMAJILHOIO Ha3HAUYEHUs He mocTymHbl AJIS 3aIIMCH JIAHHBIX
HE MOTYT UCII0JIb30BaThCs B03MOKHBI OIITHOKH ¥ OTKa3bl 000pyA0BaHNUs
Kak paboune sraeikn He Bce onepaiinil B HUX BBIITOTHSIOTCS
1 2 3
10. CKOJIBKO CTaauu 2
IIPOEKTUPOBAHMUS TIPOrPaMM 3
IIpelyCMOTPEHO CPEIOH 7
MPLAB 15

11.

OcCHOBHOE IIPEUMYIIIECTBO

A3bIKa acceM01ep

Bricokast TIPOU3BOIUTETLHOCTD Pa3pabOTKH

IporpamMm

MuHuMaJIbHas NaMsATh U BpEMsI BBIITOJTHCHHUA

[IPOrPaMMBbl

[TpocToTa NpOrpaMMHUpPOBAHUS

Pa3zBuTasg TeXHUKA MOANPOrpaMM U THIIOBBIX

MPOEKTOB




3

1 2
12. OCHOBHOM HEIOCTATOK Hu3kast TpOM3BOIMTEILHOCTh Pa3pabOTKK NPOrpamMM
s3bIKa acceM0IIep OTHOCUTEJIBHO OOJIBIION PacXo/T TaMsITH
OTHOCHUTEJIBHO 00JIBIIOE BPEMSI BHIIIOJIHEHHUS
POTrpaMMBbI
13. Kako# BUJ KOMaHJ baiiToBbIe
accembnepa PIC16 butoBbie
HCTIOIBb3YET [lepenaun ynpaBjieHus
HETIOCPEACTBEHHYIO CHMBOJIBHBIE
aJpecaluio
14. Kakast ©3 mpuBeIeHHBIX MOV
KOMaHJ{ OTHOCUTCS K ADD
KOMaH1aM yIIpaBJieHuUs! BSF
RETLW
15; Kakoe oTiinuue IHPEKTUB Nx Gosblie
Makpoaccemoiepa ot Ownu 6oJlee yHUBEPCAIbHbI
UCTIOJHSAEMBIX HHCTPYKIHH BricTpee UCTIOJIHAIOTCS B IPOIECCOpe
HauOoJiee CyIeCTBEHHO OHY TOJBKO YIPABJIAIOT MPOLECCOM TPaHCIISIINN
16. Kakoii peructp mopra PORT<x>
napasuiesIbHOro TRIS<x>
BBO1a/BBIBO/IA YIIPABJISICT PIR1
HaIpaBJieHueM oOMeHa PIR2

JaHHbIMH




11

2

o}
I

17, Kakoe nornyeckoe ab=a+b
BBIP@YKEHUE BBIPAXKacT a(b +c¢)=ab+ac
Moprana —=
seiom e P (a+b)a+h)=a
ala+b)=a
18. Kaxoit Ha0Op JTOrHYECKUX n, UJInN
(GYHKLUI ABIsCTCS NJIn
MHMHHMAaJIbHBIM 0a31COM N-HE
U, NJIN, HE
19, [To xakol U3 CTPYKTYP HaGop WUJIN — muorosxoaosas U
CTPOUTCS U3 BIOHKTUBHAS HaGop U — muorosxoznosas UJIN
HOpMaJibHAas popma Ha6op U-HE — mHorosxojioBas NJIN-HE
Ha6op WIU-HE — muorosxoznosas NJIN
20. [To KakoW U3 CTPYKTYP Ha6op WJIN — muorosxoaosas 1
CTPOUTCS KOHBIOHKTHBHAS Ha6op U — muorosxonosas UJIN
HOpMaJibHast popma Ha6op U-HE — muorosxonosas MJIV-HE
Ha6op MJIV-HE — muorosxoznosas WA
21. | Kakoii Ko/ HCIIOJIBE3YETCs B JIBOMYHBIH
kaptax Kapno st JlecsaTHUHBIN
HyMEpaluu CTPOK U JIBOMYHO-/I€CATUUHBIH
CTOJOIOB ['pes
22. Kaxue o6sactu paBHBIX [TpsiMmOyroabHEIE
3HadeHuil Y Hal0 BBIICIATH KBanaparHble

Opyu MUHUMU3AIKUK C

nomoripio kapT Kapro

[TpsiMOyTOJIbHBIE C JJIMHON CTOPOH KPATHBLIM

CTErneHsIM 2

OBaJIbHBIC




2

3

23.

Kakoe ycTponcTBoO ¢
YCTONYMBBIMU
COCTOSTHUSIMU MOKHO

CYATATh TPUITCPOM

JT1060€ yCcTpOHCTBO € ABYMSI COCTOSAHUAMHU

Jlorudeckoe yCTpOMCTBO M3 ABYX HHBEPTOPOB

Tlio60e noruueckoe yerpoiiero u3 nByx MJIM-HE

C JABYM: COCTOSAHUSIMHA U BXOJIOM YIIpaBJICHU:

24.

Kaxoe 13 nepeynciIeHHbIX
YCTPOMCTB MOYKET
MCIIOJIb30BATHCA IS CUYeTa

UMITYJIbCOB

AcunxpoHHBI# RS-Tpurrep

Craruyeckuid D-Tpurrep

Jlnnamudeckuii K-rpurrep

Cunxponnbiii RS-tpurrep

10.

11.

6.2. Boipochl K YK3aMeHY

OCHOBHbIE 3aKOHBI 0YJI€BOM anreopsbl.

AHaIH3 KOMOMHAIMOHHBIX YCTPOUCTB (6€3 NaMsATH).

CranmapTHble GOPMBI IOTHYECKHUX (YHKIHI.

MUHUMH3ALMUS JTOTHUECKUX QYHKIUH.

CuHTe3 KOMOMHAIMOHHBIX YCTPONCTB.

[Ipunuun paboThl TPUITEPA, PYHKIHMOHATILHASL CXEMa TPUITEPA.

TpHrrepsl ¢ MHAMUYCCKHM YIIPaBIeHHeM: (YHKIMOHAIbHA CXeMA., TIPHHIHII paboThl U

BpEMCHHBIC IHAI'PAMMBL.

JIByxcTynenuatsie Tpurrepsl. JK-Tpurrep: GpyHKUMOHAIbHAS CXEMa, TTPUHIIT paboThI H

BPEMEHHDBIC JuarpaMMBbl.

[lapastenbHbie PEerueTphl: GYHKIMOHATBHAS CXEMA, MPHHIHI paboThI U BpeMEHHbIE

JIarpaMMBbl.

C/IBUTOBBIE PETHCTPBL: (QYHKIHOHAIBHAS CXEMa, IPUHIIHIT paboThl U BPEMEHHBIE

JuarpaMMBbl.

[TapasnienbHbie perucTphl: pyHKIHOHAIbHAS CXEMA, TIPHHIIHII paboTh! 1 BPEMEHHbIC

JarpaMMbl.




12.

13.

14.

15.
16
17.
18.
19,
20.
21.
22,
23.
24.
253,

26.
27.
28.

CIBHTOBBIE PerucTphl: (yHKIMOHAIbHASA CXEMa, IPUHIMAIT padOTHI M BPEMEHHbIC

JHarpaMMBbl.

JIBOMYHBIE CUETUHMKH C [OCIIEI0BATEIBHBIM EPEHOCOM: (DYHKIHOHATbHAA CXEMa,
IPUHIAT pabOTHI X BPEMEHHBIE THATrPAMMBL.

LInppoBble MYILTHIIEKCOPBI U IEMYJTBTUILIEKCOPBI: PYHKIHOHATIbHAS CXEMA, IIPUHIIAII
paboThl U BPEMEHHBIE JHarpaMMBl.

Apudmerryeckue onepaliu Ha/l IBOUYHBIMU YHCITAMH.

CyMMaropsbl ¥ [OJIyCYMMaTophl: (yHKIMOHAIbHAS CXeMa, JIOTHKa paboThI
MHOropaspsiHble CyMMaTopbl: GyHKIMOHATbHAS CXEMa M HPHHLKIL PAOOTHI.
ApHPMETUKO-JIOTHYECKUE YCTPOHCTBA: (yHKIMOHATIbHAS CXEMA U IPUHIIAII padoTBhI.
Kiraccugukarusi MUKPOIIPOLIECCOPOB.

doH — HeliMaHOBCKAs apXUTEKTYpa U (QyHKIMH y3JI0B MUKPOKOHTPOJIJIEPOB.
["apBapjicKast apXUTEKTypa 1 (PYHKIHH Y3JI0B MUKPOKOHTPOJLIEPOB.

Apxurektypa PIC -MUKPOKOHTPOJIIEPOB M (DYHKIMH HX Y3JIOB.

CTaauy NOJArOTOBKH MPOTPaMMHOro o0ecneyeHus 1Jisi MUKPOKOHTPOJIIEPOB.
[Topsi1oK pa3padOTKH MPOrpaMm JJisk MUKPOKOHTPOJUICPOB.

[Tporpammuposanue Ha MPASM, ocobeHHOCTH MOArOTOBKH UCXOJIHOTO TEKCTA U

TpaHCJISIIHUH.
CraTHyecKue 3allOMHUHAIOINE yCTpOﬁCTBa.

Macounste [13VY.

[Tporpammupyemsie [13V ¢ yibTpaduoneToBbIM CTHPAHUEM U DTEKTPUYECKH

epe3arnrucbIBa€MBbIC.

[TpoekTHpOBaHHE MUKPOTIPOLIECCOPHBIX YCTPOUCTB.
Pazpa6oTka MPUHIUIHATLHON 2IeKTPHYECKON CXEMbI MUKPOTIPOLIECCOPHOTO YCTPOUCTRA.
OcoOEHHOCTH HAITUCAHUSI TPOTPAMM Ul MUKPOITPOLIECCOPOB.

CTaauu NOATOTOBKH MTPOrPaMMHOT0 00eceueH s 111 MUKPOKOHTPOJUIEPOB.
DiexTpuuecKas cxema i QyHKIHOHHPOBaHNE TUIIOBOTO nopTa [[BB.
[TporpammupoBanue noptos [[BB.

[Iporecc HACTPOUKU TAaKTOBOIO reHepaTopa.

TaxkTOBBIN reHepaToOp ¢ KEPAMHUIECKUM HJIH KBAapLEBBIM PE30HATOPOM.

TaxTOBBIN reHepaTop ¢ BHEIIHEH U BHYTpeHHEH Bpemasanaromen RC-uernbio.



6.3. TeMbI KypcoBBIX padoT
MHUKpOIIPOIECCOPHBIH TeHepaTOp MEPUOTHICCKHIX KoJIe0aHuil CII0KHOH (POPMBI.
MHKPOIPOLECCOPHOE YCTPOUCTBO LH(PPOBOTO BBOJ1a/BbIBOJIA.
[IpeoGpa3zoBaTelb aHAIOTOBOIO CUTHANA [IINM - curna.
MHKpPOTPOLECCOPHBII CTAOMIM3aTOP NOCTOAHHOTO HATIPSAKCHHS.
MHKpPOTIPOLECCOPHBIN CTA0MIM3ATOP NEPEMEHHOTO TOKA.
MHUKPOIPOIECCOPHBIN BOJIBTMETP.
DJIEKTPOHHBIE YaCHI.

MHKpPOIPOIECCOPHBIH 0JIOMETP UL BEJOCUTIE .

NI B

CyeTyuK YHCIaA 1IAroB.

_.
o

M3mepuTenp 4acTOTHI MyJIbCa.

7. VAUEBHO-METOINYECKOE 1 THO®OPMAIIMOHHOE OBECIEYEHHUE
JAUCIHUIIJIMHBI

7.1. OcHoBHAas JIUTEPATYPA

1. CmuproB, H0.A. OcHOBbI MHKPO3JIEKTPOHUKH H MHKPOIIPOLECCOPHOI TEXHHUKH: Yy4eOHOe

nocobue / 10.A. Cyupros, C.B. Coxonos, E.B. Turos. — CII0. : Jlanb, 2013. — 496 c.

2. MuKkporporeccoprble ciucreMbl: Yuebuuk / B.B. I'ypos. - M.: HAULl UHOPA-M, 2015. -
336 c.

3. Poxenmos, A.A. IIpoeKTHpOBaHWE BCTPAMBAEMbIX CHCTEM Ha MHKPOKOHTPOJUICPAX:
J1abopaTopHbIil IPAKTUKYM [DJIEKTPOHHEIH pecype] : — Womxap-Oma : TII'TY (TToBOIKCKHM

rOCYIapCTBEHHBIH TEXHOJIOTHYECKUH YHUBEPCHTET), 2015.— 120 c.

7.2. lonoJTHUTE/ILHASI JIUTEpaTypa

1. "MHEKPOMPOLECCOPHBIE CHCTEMBI [ DNIEKTPOHHBIN pecype] : Yuebnoe mocodue s By3os/ E.K.
Anexcanzpos, P.W. I'pymsunkuii, M.C. KynpusHos, 0.E. Maprsinos, JI.W. Tlandunos, T.B.
Pemusenuy, 10.C. Tarapunos, E.IT. Yrpromos, V.. [Harypus; Hox o6ur. pex. J. B. Ilyzankoga.
- CII6. : Tonurexuuka, 2012."

2. MukpokonTposuiepsl MSP430: nepBoe 3HaKOMCTBO [DJIeKTPOHHDIH pecype] / B.1O. Cemenos -

M. : COJIOH-TIPECC, 2009.

3. DnuekrponHas naGoparopus Ha IBM PC. JlaGoparopHbid NpakTHKyM Ha Electronics

Workbench u VisSim 1o 51eMeHTaM TeJJeKOMMYHHKAIMOHHBIX cheTeM [ DIeKTpoHHbIH pecype] /



B.U. Kapnamyk - M. : COJIOH-ITPECC, 2008. 4. Bonosuy, .M. CxeMOTeXHHKa aHAJOTOBBIX U
aHaNOro-IH(POBBIX TEKTPOHHBIX YCTPOHCTB! yue6GHoe nocobue. — M. : Jlonpka-XXI, 2011, —

528 ¢. ISBN5980032118.

7.3. llepuoanyecKue U3IaHHsA
OTreuyecTBEHHBIE Ky PHAJIDI:
e l3BecTHs BBICIINX YUeOHBIX 3aBeJIeHUH. DIEKTPOHUKA
e PaguoTexHHKA U HIEKTPOHMKA,
e TIpuOOpBI U TEXHUKA DKCIICPUMEHTA;
e KoOMIIOHEHTBI U TEXHOJIOTUH

e [ludposas 00paboTKa CUTHAJIOB.

HNurepHeT — pecypebl:

www.niiet.ru/chips/microcontrollers
http://www.eltech.spb.ru/catalog/mikrokontrollery
http://www.compel.ru/

http://www.znanium.com

http://e.lanbook.com

http://www.studentlibrary.ru/

8. MATEPUAJILHO-TEXHUYECKOE OBECIHNEYEHUE JUCHUTIIAHBI

MatepuanbHO-TeXHHUIECKOoe oOecredeHne AMCUUIITMHBI BKIIIOacT:

e xadeapanbHble MYJILTHMEAHIHBIC CPEACTBA (ayx. 301-3 m 335-3);

e HabopHI C/IA{I0B 1O BCeM JIEKIHUAM (OT 5 110 20 cnait10B 110 K101 JISKIUH);

e 13 xommbioTepoB B saGoparopuu 306-3 co crneNUaIM3UPOBAHHBIM  HPOrPAMMHBIM
obecreyeHHeM BUPTYaIbHBIX IPUOOPOB M CPEACTB MPOCKTUPOBAHUS MHKPONPOLECCOPOB
PIC, ARM 7, Blackfin;

e [IporpaMMHble TAKETBl Ul MOJIETMPOBAHHs M MPOrPAMMUPOBAHHS MHUKPOIPOUCCCOPHDIX
cpencts Multisim 10 1 LabVIEW 8.20, a Taxxke cBOOOJIHO pacipoCTpaHiIeMOe MPOrpaMMHOE
obecrieuenue Ui MPOEKTHpOBaHus MEKporporeccoproro [1O MPLab IDE;

e JIEMOHCTPALMOHHbIE MIATHI JUIsk K3YYCHUS MUKPOTIPOIIECCOPOB PIC, ARM 7, Blackfin.



PaGouas mporpamMma JAUCLHHIUIMHBI COCTaB/ICHA B COOTBETCTBUH C tpeboBanusmu OI'OC

BO no nanpasneruio 11.03.02 MHPOKOMMYHUKANHOHHBIE TEXHOIOTHH H CHCTEMbI CBSI3H.

a 7‘3 (‘\“ 7/4’7 ™ 5 (™ .
PaGouyio nporpamMmy coctaBuil JlaBbiioB .. g{/{/,z(/ / / ) yc’/éﬁ c{c/g,( 7 / //

(®UO, noanucs)

Penensenr - [en. lupexrop BBK «Pamuocssase» k.T.H. bornanos A.E.
(npencrasuTesb paboTonates) (MecTo paboThl, noyKHOCTL, PO, noanucs)

[IporpaMma paccMOTpeHa 1 0100peHa Ha 3ace/laHni  Kadeapbl %

IIporoxosn Ne /3 o £.L0% /5Tona -
3aBeyromuii kKadeapoii Z L rn e 72

(®UO, noanucn)

PaGouast mporpaMma paccMOTpeHa M o0J00peHa Ha 3ace/laHuH yueOHO-METOANYECKON

KOMHCCHH HaIlpaBJICHUS

[Iporokos Ne yéﬂ or & L7 //ﬁﬁfg)

Hpe,HCCZ[B.TCHB KOMUCCHH

e d 2 Pk A

(®UO, noanucs)

JIMCT NEPEYTBEPKAEHUS
PABOYEN MPOI'PAMMBI AU CUUTIIJIMHBI (MOLYJIA)

Pa6oyas nmporpamMma o00peHa Ha yueOHBIH o

[Tporokoi 3aceanus kapeapsl N oT roja

3asenyromuit kadeapoii

Pabouas mporpamma oj100peHa Ha y4eOHBIHI roj

[Tporokoi 3acenanust kapeapbr N oT rojia

3aBenyromui kageapoi

PaGouas nporpamma oo6peHa Ha yueOHbIN 1O

[Tporokon 3acenanus Kadeapbr Ne oT roja

3aseayromuii Kadeapoi




