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1. IEJIM OCBOEHU S JUCHUILIAHBI

[lensiMH  OCBOEHHs IMCLMIUIMHBL "Mukponponeccopnas TEXHMKA B CHCTEMAX cBsi3u”

ABJISTFOTCS .

W

O3nakoMyIeHHe ¢ apu(pMETHIECCKUMU U JIOTHYECKUMU OCHOBAMH IOCTPOCHHA 1 poBbIX
PAMOTEXHUUYEKUX ~ YCTPOHCTB, [POrPaMMHBIM M MHUKPOIPOTPaMMHBIM criocodbaMu
yIpaBiieHus], IPUHIMIIAMA CTPYKTYPHOH H [POrpaMMHOM OpraHu3aii (apXHTEKTYPEI)
MHKPOIIPOLECCOPHBIX BBIYHCIUTEIbHBIX YCTPOHCTB M MUKPOKOHTPOJLICPOB.
dopmupoBaHue PAKTHYECKUX ~ HABBIKOB B TEXHHKE  NPOrpaMMHPOBAHUA
MHKPOIPOIECCOPOB M paboThl € NPOrpaMMHO-ANIApaTHBIMKM CPEACTBAMHU  CONPAKCHHS
MHKPOIPOIECCOPHBIX YCTPOHCTB U DJIEKTPOHHBIX 3BEHHEB CPEJICTB CBA3H.

[loAroTOBKa B OOJNACTH MHKDPONPOIECCOPHOI TEXHMKH Ul paboThl B HAY4YHO-
HCCITe0BATENBLCKOI chepe MPOPecCHOHAIBHOM AesTeIbHOCTH. KpoMe TOro HMoJ1yueHHBIC
JHAHHS MO3BOJAT CO3/aTh HeobXxoaumyio 0aszy st dpdexkTuBHOH paboThl B APYrHX
chepax:

e  [IPOCKTHO-KOHCTPYKTOPCKOIA;

e  IIPOM3BOJICTBEHHO-TEXHOJIOIHIECKOM;

e  OpraHM3alUOHHO-YIIPABJICHYECKOM;

e MOHTA)XHO-HAJIAJOYHOM;

e  CEpPBUCHO-IKCILIyaTallMOHHOM.

2. MECTO JUCIHUIIJIMHBI B CTPYKTYPE OIIOITI BO

Jlncrumiaaa "MHIKpPOTpolieccopias TeXHHKa B CUCTEMax CBA3H" OTHOCHTCS K 0a30BOM

qacTH.

B3aumocenszv ¢ Opycumu OucuunjiuHamu

JlucuuiumiiHa  "MUKpOIpOIECCOpHas TEeXHHKAa B CHCTEMax CBsA3M' BXOAHT B Psill

JUCUMIUIAH, CBA3aHHBLIX C pa3JIUYHBIMHA acl€KTaMH PaguOdJICKTPOHUKA H BBLIYHCITHTEIILHOM

TEXHUKU U UX UCIIOJIB30BaHUS JJIA O6pa6OTKI/I CUTHAJIOB M YIIPABJICHHU ITPOLECCAMH.



B nporuecce W3y4eHMs [aHHOW JUCHHMIUIMHBL HMCIOJIB3YIOTCA 3SHAHHA npuoOpeTaeMble

CTyJACHTaMH4 B CAeAYIOHUX AUCHUIITIMHAX!

a)"Teopus dJIEKTPUYECKHX Lenen";

6)"MHdpopMaOHHBIEC TEXHOJIOTHH B HHPOKOMMYHUKAIMOHHBIX cucremax';
B) " DJIEKTPOHHUKA";

r) "OCHOBBI KOMIIBIOTEPHBIX TEXHOIIOTUH B DJIEKTPOHHUKE "

1) "®du3nueckue OCHOBBI NEKTPOHUKH" .

KpoMe TOro, mpu n3y4eHHH Juctuimisl "Ludpossre YCTPOICTBA K MUKPOTIPOIIECCOPBI" B

HEOOXOIUMOM CTENEHU UCIOJIB3YIOTCA 3HAHUs U HAaBBIKH cJeyromuX JUCHUITIINH!

3) "Bricinast MaTemMaTuka';

n) "dusnka";

k) "MIHOCTpaHHBIH SI3BIK" .

B cBoto ouepenb aucuuminia 'Lndposeie ycTpoicTBa U MHKPOIPOIeCcCOphl” SBIISETCS
6a30BOil 1A MMCIMILINH, CBI3aHHBIX C aCIIEKTAMHU alNapaTypHOH U MpOrpaMMHON peajn3aliu
yCTpoMCTB M CHCTEM  TENEKOMMYHMKAlHil, —TakMX  Kak "OCHOBBI ~ ITOCTPOEHHMS
HH(POKOMMYHMKAIIMOHHBIX CHCTeM M ceTell", "Meroipl U yCTPOHCTBA Nepeaain CUTHAJIOB",

"Metoasl M ycTpoiicTBa mpuema curaanos", "O6GpaboTka curnanos', "DiIeKTpONHMTaHHE

YCTPOMCTB M CHCTEM TelleKoMMyHHKanuit", "O6paboTka curaaiios .

3. KOMIIETEHIUU OBYYAIOLEIOCsl, ®OPMHUPYEMbIE
B PE3YJIbTATE OCBOEHUSA JTUCUHUITJIMHBI (MOYJIS)

B pesynbrare OCBOCHHS AMCLUIUIMHBI OOYUAIOMIMUKCS JIOJDKEH 001a1aTh CIeayonuMu

0GIIEeKYILTYPHBIMH, 061Ienpo(ecCHOHATBHBIME | MpodeccnonanbubMu kKommeTenusymu (OK,

OIIK u I1K):

e  CrOCOOHOCTBIO K caMOOpraHu3aiuy 1 camoodpazosanuto (OK-7);

e  CIIOCOOHOCTBIO MMPOBOAHUTE HHCTPYMECHTAJIbHBIC HU3MEPEHUS, HCIOJL3YCMbIC B 00J1acTu

MHPOKOMMYHHKAIMOHHBIX TeXHOJIOrUH u cuctem ceaszu (OITK-6);



e CIIOCOOHOCTBIO IIPUMEHATH COBPEMCHHBIC TCOPETHUECKHUE H HKCIICPUMECHTAIIBHBIC
METONbl HUCClaeaoBaHUs € LEJbIO cO3JJaHU8 HOBBIX IMEPCHEKTUBHBIX CpeCACTB

snextpocsssu u nHdopmaruku (I1K-17).

B pe3ysbTare 0CBOEHHsI AUCIUIIIMHEIL 00yJaroluiics 10/KEH:
1. 3HaThb:

_ xn1accH(BHUKAIMIO M BO3MOKHOCTH HCIOIB30BAHUS COBPEMEHHOH MUKPOIIPOIIECCOPHON 0a3bl,
ApPXUTEKTYPY MHKpOIIPOLIECCOPOB U MukpoDBM, o0Iue NpUHIHUIBL  TPOCKTHPOBAHMA
MUKPOIPOLIECCOPHBIX BBIYHCIUTENBHBIX YCTPOMCTB HA OCHOBE MPUMEHCHUS COBPEMCHHBIX
mukpokonTposuiepos (11K-17);

- MeTogbl MPOrpaMMHPOBAHHMsS M OTJIAJKH I[POrpaMM  MHKPOIPOLECCOPHAIX YCTPOUCTB
o6pabotku curuasios u ynpasnenus (OI1K-6);

- IEPCIIEKTUBBI M TEH/ICHIINN PA3BUTHA MUKPOIPOLECCOPHOH TEXHUKH (OK-7);.
2. Ymern:

- COCTABJISATH M JETAIU3MPOBATH AITOPUTM PEIIAEMOM 3a/1auH, MEPEBOIUThL aJITOPUTM Ha A3BIK
OMHCAHUS MHKPOIPOLECCOPHBIX YCTPOHCTB, OOOCHOBBIBATL BBIOOP  OJICMEHTHOHU 6a3bl n
OCYIIECTBISATh CHHTE3 BBIYMCITHTENLHOTO YCTPOMCTBA, COCTABIATE W OTIAKHBATHL IIPOIPAMMBI
JUTS MEKPOTTPOLIECCOPHOTO BHIYMCTHTEIS, BHIOMPATh HEOOXOAMMbIC CPE/ICTBA (OK-7, I1K-17);

- MCIIOJIBb30BATH [UIS PEleHHs 3a1ad 00pabOTKM CUIHAIOB, U3MEPEHHS, KOHTPOIIS, AMArHOCTHKH
U yhupaBieHus OOBEKTaMHM M TEXHOJIOTHYCCKUMH IPOLECCAMU  BBITYCKACMBIC CepUiHO
MukpodBM H IporpaMMupyeMble KOHTPOJLIEPb OTEUECTBEHHON 1 3apyOeKHOH HOMEHKIIATY PRI
(OITK-6).

3. Biaanernb:

- METOZIOJIOTHEN MTPOEKTHPOBAHUS LIU(GPOBBIX U MUKPOTIPOLIECCOPHBIX Y3JI0B
TeneKoMMyHuKaoHHbIX yerpoiters (OK-7, TIK-17);

- METOJIOJIOTHEH Pa3pabOTKU aITOPUTMOB M YIIPABJIAIOMIMX [TPOrPAMM MHUKPOIIPOLECCOPHBIX
y3i0B (OK-7, I1K-17);

- METOJI0JIOTHel aHaM3a 1 CHHTE3a MeKTPOHHBIX jornueckux cxem (OK-7, OITK-6).



4. CTPYKTYPA U COJAEPKAHUE JUCHUIIIMHBI

O61ast TPy10eMKOCTh JUCIUILINHBI COCTABIISET 5 3a4eTHBIX €MHHIL, 180 vacoB B 4-oM

ceMecTpe
Buibl yueOHON pabOTHI, dopmbl
BKJIFOYAs! OOBeM | TEKYILEro
CaMOCTOSITEJIbHY IO y4aeOHON | KOHTPOJIS
paboTy CTYJAEHTOB H paboTel, | ycreBae-
< | TPYHIOEMKOCTb (B yacax) c MOCTH
&
e 3 IpUMEHE |10 nedeisim
Ne Pasnen (Tema) 5| =
o8 = |3 |3 -HUEM |cemecmpa),
n/n JIMCLIUTIIMHBI 2 | = = |5 |E
O E e chu uHTepak- | (opma
< Q. S,
T E § 2leg |y & | TuBHBIX | IpOMEXY-
% |z P
513 3 % | U | | MeroloB | TOYHOI
S E B | =
£ =2 (B wacax / [aTTecTalluH
s & | &
=S v %) (no cemec-
mpam)
1 2 3141516 |7(8] 9 |10 11 12
OCHOBHBIE TOHATHS ¥ 001IHe
1 411|212 7 2/50
CBEJICHHSI 0 MUKPOIIPOLIeCCOpax.
Apxurextypa RISK
2 4 |32 12 8 2/50
MHKPOIPOIECCOPOB
[TpoexTupoBanue
3 | pamuodIeKTpOHHBIX yeTpolicts | 4 | 5 | 2 | 2 8 2/50
Ha MHKPOIpoLEeccopax.
[TporpammHo-amnapaTHble PelTunr-
4 cpeacTBa KoHTposst hotanku | 4 | 7 | 2 1 2 | 4 12 2/25 KOHTPOJIb
MITY Nel
CucTeMbl KOMaH,
5 4191212 8 2/50
MHKPOIIPOLECCOPOB.
Cucrema komang RISK
6 4 111121214 12 2/25

MHKPOITPOIECCOPOB




1 2 3145167 |8| 9 |10 11 12
OcoOeHHOCTH
POTPAMMHUPOBAHHS 5
PeliTuHI-
nepudepuiiHbIX YCTPOHCTB
7 Ppgsp ik 41131224 12 2/25 KOHTPOJIb
MHKPOKOHTPOJLIEPOB.
p 1Y p Nod
[TporpaMmupoBan#e NU(POBHIX
YCTPOMCTB BBO/A/BBIBOJIA.
YerpoiicTBo U
[IPOrpaMMUPOBaHKE TAKTOBOTO
8 4 11512124 12 2/25
reHepaTopa COBPEMEHHOTO
MHUKPOKOHTPOJLIEPA
OCHOBHBIE TEHJICHIIUU Pa3BUTHS Pelitunr -
9 COBPEMEHHOMI 4 1171212 |2 11 2/33 KOHTPOJIb
MHKPOIIPOLIECCOPHON TEXHUKH No3
DK3aMEH,
Bcero 181818 90 18/33 o

* B rpadax «JlaGoparopubie» 1 «lIpakTnyeckuey IMpeiCTaBIeHa TPYIOEMKOCTD IO
pasjienaM JeKiuii Oe3 NPUBSI3KM K HelensM y4eOHOro Iporecca, KOTOPbIH ONpeaenseTcs

pacrimcaHueM 3aHITUH

5. OBPA3OBATEJIbBHBIE TEXHOJIOI'MH

5.1. AKTHBHBbIE H HHTEPAKTHBHBIE GOpPMBI 00ydeHUS

C uenbio pOPMHPOBAHHS M PA3BUTHS IPOQECCHOHATBHBIX HABBIKOB CTYJICHTOB B y4eOHOM
[polecce HCHONB3YIOTCS AKTUBHBIC W HMHTEPAKTHBHBIE (OPMbI IPOBELCHHS 3aHATHH B
coueTaHWHW C BHeayauTOpHOIl paboroii: C 2Tol memblo j1abopaTopHble pabOThl BKIIOYAIOT
pacyeThl SIEMEHTOB HICKTPUUECKUX CXEM, MOJIeTMpoBaHue HYHKIHOHMPOBAHHUS PACCUMTAHHBIX
ycTpoiicTs B cpese Multisim ¢ amanmmzom pesynbratoB. OObem 3aHSTHH, MPOBOJIMMBIX B
MHTEPAKTHBHBIX (opMmax, coctapiser: 18 4acoB JEKUMOHHBIX, JA0OPATOPHBIX, MPAKTHYCCKAX

3aHATUH ¥ KOHCYJIbTALUH.

5.2. CamocrosiTe/ibHasi padoTa CTY/1€HTOB

CamocrosTenbHas  (BHeayauTOpHasi) padoTa CTYACHTOB  BKJIIOYACT  3aKPCILICHHC

TEOPETUUCCKOI0 MaTepuaja B Iponecce MoAroToBKM K BBITIOJTHEHHWIO U 3alllUTE Ha60paTOprIX




sananuii. OCHOBA CAMOCTOSTEIbHOM pabOTHl - M3ydYECHHE JUTEPATyphbl MO PEKOMCHI0BAHHBIM
HCTOUHHMKAM U KOHCIIEKTY JIEKI[HA, TPEI0CTaB/IsIEMOMY CTYACHTaM B SJICKTPOHHOM BH/IC.

OGumil 00bEM CAMOCTOSTEIbHON PabOTHI CTYJEHTOB B IISITOM CEMECTpe MO JAHHOH
JUCHIUIUIMHE cocTaBisieT 126 wac. M3 sroro obobema 90 vacoB BbIACIEHBI Ul MOATOTOBKH
CTY/ICHTOB K TEKYLIMM 3aHSTHAM B CEMECTpE, a 36 — 1715l TIOArOTOBKH K 9K3aMeHY .

K 9K3aMeHy CTYJEHTbI TOTOBSITCS MO JIEKIHAM, IIPEJOCTABICHHBIM UM MPETIOJaBATE/ICM B
31eKTPOHHOM BHJIE, ¥ 10 PEKOMEHI0BAaHHOM JIMTEpaType.

[Ipy MOArOTOBKE K NMPAKTHYECKHM 3aHSTHUAM CTYJICHTaM HEOOXOIMMO 1O JICKIMAM
NIPOYMTATh MATEPHAT MO TeMe IPEICTOSIIErO 3aHATHS M HETNOHATHBIC BOIPOCHI BRIACHUTE C
MpernoaBaTeeM B Hadale 3aHATHA. PacXoj BpeMEHH CTYJIGHTOM Ha OJIHO 3aHSTHE COCTAaBIIACT
oKoJ10 3 yaca.

[Tocie BBITIOJHEHUS YIPWKHEHUS B Cpele MNPOEKTHPOBAHMS WM  MOAEIMPOBAHUS
(YHKIMOHHPOBAHHST ~ IPOTPAMMHOIO  OOECIIEUCHHsSI  Pe3ysibTaThbl  CTYJICHT — [PCAbABIACT
[perojaBaTeio Ha OJKpaHe KOMIbIOTEpHOro Mouutopa. llperonaBarenh KOHTPOIHPYET
KAYECTBO BBIMOJIHEHHS 3aJaHUS CTYJEHTOM M [IOMOTaeT HCHPABUTh OMMOKK C MOSICHCHUSMH
HENPaBH/IBHO MOHSTBIX CTYJIEHTOM DJICMEHTOB Kypca.

JlaGopaTopHble paboThI [IPEIIONATAIOT CAMOCTOATENBHYIO paboTy CTy/ICHTa B obbeme 8
4acoB Ha OJHY JabopatopHyto pabory. CamocrosTeNbHas padoTa COCTOHT B MOArOTOBKE K
nabopaTopHOil  paboTe, IMOArOTOBKE OTYeTAa MO BBINOJHEHHOW HM paboTe M 3alluTe
1abopaTopHON paboThI.

[ToxroroBka K nabopaTopHON paboTe BKIIOYAET W3YUEHHE TEOPETHUECKHMX CBEJICHUH IO
TeMe J1aG0paTOPHOH pPaboThl € HCIOML30BAHMEM JIEKUMH M METOJMYECKHX YKa3aHHH K
nmaboparopHoii padore.

O¢opmiienre otdera no J1adopaTopHOi paboTe J0KHO BBIIOIHATECS ¢ Y4ETOM OCHOBHBIX
TpeGoBaHMi K KOHCTPYKTOpCKHM aokymeHTam. Odopmuenue ordera nonmoctbio 1mo ECK]]
JIOCTATOUHO TPYJAOEMKO M OTHHMET MHOTO BPEeMEHH Y CTYJIEHTAa. YUHThIBasg Malbli 00beM
oT4eTa, 3a OCHOBY TpeboBaHud K oQopmiIeHHIO OepeTcs TOJAbKO 00mas CrpyKTypa
TexHopabouero mpoekta W npasuia pybpukamun. Ocrambhbie  TpeGosanus ECK/ x
Oo(pOpPMIICHHIO JOKYMEHTOB B OTYeTaX CUMTAIOTCHA HeoOs3aTeNIbHBIMU, T.€. JICHCTBYIOT
OOIIEeNTPUHSATHIE TPABUIIA JINTEPATYPHOTO A3bIKA.

Kypcosasi paGora BBINOJIHSIETCS CTYJEHTAMH CaMOCTOATENILHO € KOHCYIIbTallMsIMH
MIPEero1aBaTesl. PaGora cocTOMT B pa3pabOTKe CTPYKTYPHOH M DJIEKTPHUECKON
NPUHIMIMAILHOM CXeM, @IrOpUTMa W YHpPaBIISIOIEH NporpaMMbl  MHKPOTIPOIIECCOPHOTO
ycrpoiicTBa. PacderHass yacTh KypCcOBOH pabOTBI NpEAnoiaraeT pacyueThl [0 ONPEACIICHUIO
COOTBETCTBHS MEXKY apr(METHICCKUM KOJIOM B MUKPOIIPOLIECCOPE M AMILIUTY IO HAIPSKEHHUS
Ha BBIXOJIE TE€Heparopa, a TakKe MeXy KOJIMYECTBOM U CKOPOCTHIO BBIIOJIHCHMS MallMHHBIX

KOMaHJ1 OTHOCHUTEJIBHO MOMCHTOB BPEMCHHU XAPAKTCPHBIX TOYCK rpa(bHKa BBIXOJHOI'O CHUI'HAJIA.



DTO MO3BOJIET CTYJACHTAM YBHJETh CTYJICHTAM CBA3b MCKAY YIPaBISIOIIEH MPOrpaMMon
MUKpOIPOIECCOPa M CHIHAIAMK Ha BBIXOJAX nepuepruitHBIX YCTPOHCTB MUKPOIIPOLECCOPA.
[locite pa3paboOTKH MpOrpamMMbl € (PYHKIIMOHHPOBAHUE MPOBEPSCTCS MOACTUPOBAHIEM B

cpezie Multisim 10. Pe3ynpTaThl MOMEILAIOTCS B pabouyo YacTb KypcoBOi pabOThL.

5.3.  MyJabTHMeIHITHbIC TEXHOJIOTHH 00y YeHHsI

Bce JIGKIMOHHBIE 3aHSTHUS NPOBOIATCS B BHJE IIPE3CHTALMH B MYJIbTUMEAUIHHOM
ayJUTOPHH € KCIOIB30BAHMEM KOMIIBFOTEPHOTO IPOEKTOpA M MPE/CTABJICHUEM OT 15 no 30
CJIAMIOB 1O KaKJIOM JIEKLIUH.

JlaGopaTopHble M NpPaKTHYECKHE 3aHATHSA MPOBOJATCA C IIMPOKMM HNPUMCHEHHEM
KOMIIBIOTEPHEIX ~ TEXHOJIOTMH B Cpelax — aBTOMATH3UPOBAHHOTO  IPOCKTHPOBAHMA W
MOJICTMPOBAHHUS E(POBBIX U MHKPOMPOIECCOPHBIX YCTPOHCTB.

CTyzeHTaM MpeloCTaBISeTCs. Kype JIeKIHi B eNeKTPOHHOH (opme M onucanus BCeX
nabopaTopHeiX paboT. KoMIBIOTEpHBIE TEXHOJIOIMM HCHOJB3YIOTCS W IPH oopmIiIeHHH

1abopaTOpPHBIX padoT.

6. OUEHOYHBIE CPEJICTBA JUISI TEKYILET'O KOHTPOJISA
YCIIEBAEMOCTH, IPOMEKYTOYHON ATTECTALIUM 10 UTOT'AM
OCBOEHMUS JUCLHUNJIAHBI U YYEBHO-METOJAUYECKOE OBECIIEYEHHE

CAMOCTOSITEJIBHON PABOTBI CTYJIEHTOB

6.1. Tekymuii KOHTPOJIL B ceMecTpe

6.1.1. Bonpocsl K pedTHHr-KOHTpo.110 Nel

jum—y

Knaccupukanusi MUKpOIIPOIECCOPOB.

2.  ®oH — HeliMaHOBCKas apXUTEKTYpa U QYHKLHMH Y3JI0B MUKPOKOHTPOJUICPOB.

(OS]

["apBapickas apXUTEKTypa U (GYHKLHUH y3]I0B MUKPOKOHTPOJLJIEPOB.
ApudmeTHueckre onepalniy Haa ABOMYHBIMH YUCIIAMU.
CyMMarTopsl ¥ MOJIyCyMMaTOpbl

MHoropaspsiiHble CyMMAaTOphbI

ApH(pMETHKO-JIOTHYECKHE yCTPOUCTBA.

Jloruka Ha koMiutemenTapabsix MOIT Tpansucropax (KMOII).

I S N

CraTuyecKye 3aloMHHAIONIIE YCTPOHCTBA.

10.  Macounsie 113V.

11.  TIporpammupyembie [13V ¢ yabTpadnoneToBbIM CTHPAHHEM U JJICKTPUUCCKH

nepe3amnucohiBacMbIC.



6.1.2. Bonmpochbl K pedTHHr-KOHTPOJII0 Ne2

Apxutektypa PIC -MHKPOKOHTPOJIIEPOB 1 GYHKIHH UX y3II0B.

2. Crajuy MOJrOTOBKM NPOrPaMMHOr0 obecnedyeHus Uit MUKPOKOHTPOJLICPOB.
3. OcoOeHHOCTH Pa3paboTKU MPOrpamMM Jijisi MUKPOKOHTPOJIICPOB.
4.  TlporpammupoBarne Ha MPASM, 0COOCHHOCTH MHOATOTOBKHM HCXOAHOTO TEKCTa H
TpaHCISALUH.
5. OcHOBHBIE Ollepaluy HaJ OanTaMu.
6.  OcnoBuble Koman/1bl nepeiadu yrpaBieHuUs.
7.  OcHoBHBIe bUT-OpUEHTUPOBAHHBIC KOMAH/IBI.
8.  OcnosHble CHMBOJIbHBIE KOMaH/IBI.
6.1.3. Bonpochbl K peiiTHHr-KOHTPOII0 Ne3
1. OcCHOBHBIE IMPEKTHBBI MaKpoacceMOJepa.
2. IIporpammupoanue nopros [[BB.
3. [Tporiecc HACTPOUKU TAaKTOBOI'O 'eHepaTopa.
4. TakTOBBI reHepaTop ¢ KepaMUUECKUM MJIH KBApLEBbIM PE30HATOPOM.
5. TakTOBBII reHepaTop ¢ BHEIIHEH U BHYTPEHHEH BpeMsA3a/atolei RC-nenbro.
6. BremHu TaKTOBBIN 'eHEPATop.
6.1.4. Kourpoasusie Tectsl 1o CPC
Ho-
Bompoc BapuaHnTsl oTBETA
Mep
1 2 3

Kaxkoe yctpoiicTBO

[TamaTh TaHHBIX

XapaKkTepHO sl

[IInua naHHBIX

MHKPOKOHTPOJIEPOB

[IInna xoman

rapBapACKOU apXUTEKTYPhI

MHKpOITPOrpaMMHOE YCTPOUCTBO HIIH JAETEKTOP

KOMaH/|




2

-
J

K xaxomy yCTpOMCTBY

AJIY

MHKPOKOHTpOJIJIEpa

[IInHa JaHHBIX

MOAKJIFOYAIOTCA

[IInHa koMaH[g

nepudepuitHble yCTPOUCTBA

TaxTOBBI reHepaTop

CyeTyuK KOMaH/

Kaxoe 13 ycTpoicTB USART
MHKPOKOHTPOJIJIEpa SSP
npeaHa3sHauYeHo I CCP
ACHHXPOHHOTO AT
BBO/Ia/BBIBOJIA
AKKYMYJIATOP

Kakoe ycTpoicTBO
MHUKpOTporeccopa
peau3yeTr BEIOOPKY

CEAYIOLIEH KOMaH/ 1bl

[1IuHa DaHHBIX

AJTY

C4YeTyuK KOMaH]I

Kaxue ycTpoiicTsa B
MHKPOITpoLieccope
[I03BOJISTIOT YMEHBUIUTh
YHCJI0 aJIPECOB B KOMaHIE U

e€ pa3psAgHOCTh

[TaMsITh JaHHBIX U IMHA JIAHHBIX

CueTyrK KOMaH/ U aKKYMYJISTOP

AJTY u MITY

[TamsTh porpamMm M IKUHA KOMaH]I

Kakoit HabOp BHELITHUX
YCTPOHCTB OOBIYHO
HEOOXOUM UL
obecrnieyeHust paboThI

MHUKPOKOHTpOJLIEpa

(DJ'IBIJ_I—I'IaMS{TB, IMHA JaHHBIX

['TU, MITY u nerextop KOMaHI

AJIY, mamsiTh IpOrpaMMm M JIaHHbBIX

Bnok nuranust, cxema copoca, ['TU
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7. Kakyio 00111y10 CTPYKTYPY BecKOHEUHBIH LUK CO BIOKEHHBIMU LIUKJIaMH 1
UMEET aAJITOPUTM JIOTHKOHN
YITPaBJISIOILEH IPOrpaMMbl CJI0KHYIO CTPYKTYPY € HauaJloM U OCTaHOBOM
MHUKpOIIpolieccopa HaGop BI0)KEHHBIX KOHEYHBIX [IUKIIOB
JIuneiinasi CTpyKTypa ¢ Ha4yaJoM U OCTaHOBOM
8. Kakue koMaHbl MOTYT KoMman bl IEpEChUIKH JaHHBIX
BBITNIOJTHUTE TTPOBEPKY Bbruntanue + npoBepka 3HaKa + gp to
ycioBus (a<b) u mepexos CoxeHue + cUMBOJIbHAsE KoMaHa + go to
IIPY BBINIOJIHEHUH Jlornyeckue KoMaHzas + go to
9. [ToyeMy perucTpsl OHM UMEIOT CIelUaTIbHOE Ha3HAUYECHUE
CIIEIMAJIbHOTO Ha3HAUYECHHU S He pocTymHbl UTst 3aMUCH JaHHBIX
HE MOT'yT HCIOJIb30BaThCA B03MOKHBI OITMOKH M OTKa3bl 000PyA0BaHUS
Kak pabouune TYeHKu He Bce onepaiinet B HUX BBIIIOJIHSAIOTCS
1 2 3
10. CKOJIBKO CTaaui 2
IPOEKTUPOBAHUS IIPOrPAMM 3
IPEeyCMOTPEHO CPeJIoH 7
MPLAB 15

11.

OCHOBHOE MPEUMYILIECTBO

s3bIKa acceMOuep

Bricokast IPOM3BOIUTENILHOCTD Pa3paboTKu

porpamMmm

MunumanbHas rnaMsaTh 1 BpEMS BBITIOJTHCHU A

porpaMmabl

ITpocTota mporpaMMHUpOBaHH

Pa3BuTast TexHuka moanporpamMM U THITOBbIX

MIPOEKTOB




1 2 3
12. OCHOBHOHM HEJ0CTaTOK Huskast npor3BOAMTEIBHOCTE Pa3pabOTKU MPOrpaMM
A3bIKa acceMOIep OTHOCUTENBHO OOJIBIION PACX0]l TAMATH
OTHOCHTEJIBHO OOJIBIIIOE BPEMSI BBIIIOJIHEHHU S
IPOrpaMMBbl
13. Kaxo# B KOMang baittoBbie
accemOuiepa PIC16 butosbie
HCTIOB3YET [lepenaun ynpapiieHus
HEIOCPEACTBEHHYIO CHUMBOJIbHBIE
ajJpecaruio
14. Kakas u3 npuBeeHHbIX MOV
KOMaHJl OTHOCHUTCS K ADD
KOMaHaM yIIpaBIeHuUsl BSF
RETLW
13, Kakoe oTanune Q1HpEKTHB Mx Gonblue
MakpoaccemOsiepa ot Onu 6oJiee yHUBEPCAIBHBI
HCHOJIHAEMbIX HHCTPYKIUH BricTpee UCIONHSIOTCS B IPOLECCOPE
Hau0boJIee CYIECTBEHHO OHH TOJIBKO YIPaBIISAIOT IIPOLIECCOM TPAHCIISIIAN
16. Kaxoit peructp nopra PORT<x>
napasjieIbHOro TRIS<x>
BBOJ1a/BBIBO/IA YIIPABJISCT PIR1
HarpaBleHUeM oOMeHa PIR2

JaHHBIMHU




11 2 3
17. Kakoe jorugeckoe ab=a+h
BBIP@YKEHUE BBIPAXKaACT a(b+c) =ab +ac
M —
3aKOH Jie Moprana (@+b)atb)=a
ala+b)=a
18. Kaxkoi HabOp JOrn4ecKux ", NI
(GyHKIUH SBASETCS NJIn
MHHHMaTBHBIM 0a3uCcOM U-HE
Y, NN, HE
19. [To xako U3 CTPYKTYP HaGop MJIN — mHoroBxooBas U
CTPOUTCS JIN3BIOHKTHBHAS HaGop 1 — muorosxonosas MJIN
HOpMasibHas opma Ha6op U-HE — muorosxonosas MJIM-HE
Ha6op MJIN-HE — muorosxoaosas NJIN
20. [To xakoi U3 CTPYKTYp Ha6op NJIN — muorosxoosas 1
CTPOUTCS] KOHBIOHKTHBHAS Ha6op U — muorosxonosas NJIN
HOpMasbHas popMma Ha6op U-HE — muorosxonosas UJIN-HE
Ha6op UJIN-HE — muorosxonosas WJIN
21. | Kakoii koa ucroJyb3yercs B JIBoMUHbBII
kaprax Kapuo mis Jlecsaruunbii
HyMEpaluu CTPOK U JIBOMUYHO-/1€CSA THUHBIN
CTOJIOLOB Fpeﬂ
22, Kaxue o0iacTu paBHBIX [IpsiMoyrosbHbIE
3HAYEeHUH Y Hal0 BBIAEISTH KBanpatHsie

Ipyu MUHUMHU3AINH C

MIOMOIIIBIO KapT KapHo

[TpsiMOyTOJIbHBIE C TIMHONW CTOPOH KPAaTHBIM

cTeneHsm 2

OBaJIbHBIC




2

o
J

23.

Kaxoe ycTpoicTBoO ¢
YCTOMYUBBIMU
COCTOSIHUSIMU MOYKHO

CUHdTaThb TPUITCPOM

JIto60e yCcTpoHCTBO € IBYMS COCTOSTHUSIMU

Jlornyeckoe yCTpOMCTBO U3 JABYX HHBEPTOPOB

JTroboe noruyeckoe ycrpoitctso u3 ayx MJIM-HE

C JABYMs COCTOAHUSAMU U BXOIOM yHpaBJICHUs]

24.

Kakoe u3 nepeuncieHHbIX
YCTPOHCTB MOKET
HCIIOJIB30BATHCS IS CYeTa

UMITYJIbCOB

AcunxponHsiit RS-tpurrep

Cratuueckuit D-tpurrep

Junamuaeckuit K-tpurrep

CunaxponHblil RS-tpurrep

10.

11.

6.2. Boripocsbl K YK3aMeHy

OCHOBHBIE 3aKOHBI Oy/IeBOI anredpsl.

AHam3 KoMOMHAIIMOHHEBIX YCTPOHCTB (6€3 maMsITh).

CrangapTHblie (POPMBI JTOTHYECKUX (DYHKIIMH.

MMHUMHA3AIMS JIOTHICCKUAX (DYHKIHUH.

CuHTEe3 KOMOMHAIIMOHHBIX YCTPOUCTB.

[TpuHnun paboTe! TpUrrepa, GyHKIHOHAIbHAA CXeMa TPUTTEpa.

Tpurreps! ¢ IMHAMUYECKAM yIpaBieHHeM: (yHKIIHOHAIbHAS CXeMa, NPUHIMI paboThI U

BPEMCHHBIC THarpaMMBbIL.

JIByxcrynenyarsie Tpurrepbl. JK-tpurrep: GyHKIHOHATIbHAS cXeMa, IIPUHLUI PAaOOTHI K

BPEMCHHBIC JUarpaMMbl.

[TapayienbHblie periucTphl: PYHKIHOHATbHAS CXeMa, IPUHIUI padOThl U BPEMEHHBIE

JarpaMMbl.

CaBUroBBIE PErucTphbl: (l)YHKI_II/IOHaHI)HaH CXEMa, MpHUHIHAIL pa6OTbI U BPEMCHHBIC

AuarpaMMmbl.

ITapamienbHble perucTpbl: (PYHKIHOHAIBHAS CXeMa, IPUHLIKI pabOThl U BPEMEHHBIE

Juarpammal.




12.

13

14.

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

26.
27.
28.

29.
30.
31.

33.
34.
35,
36.
37.

CBUrOBbIE pETHCTPBI: (PYHKIHOHAJIbHAS CXeMa, IPUHLIUII padOThl U BPEMEHHBIE
JarpaMMbl.
JIBOMYHBIE CYETUMKHU C TTOCIIEI0BATE/IBHBIM IEPEHOCOM: (PYHKIMOHAJIbHAS CXeMa,

IPUHIUI PaOOTHI U BPEMEHHBIE JMarpaMMbL.

[{udpoBble MyIbTHILIEKCOPBI U IEMYJIBTUIIIIEKCOPBL: (PYHKIMOHAIBHAS CXeMa, TPUHITHIT

pabOThI U BPEMEHHbIE IHarpaMMBbI.

ApudMeTHuecKre ornepaiy Ha/l IBOMYHBIMH YHCITAMH.

CyMMaropsl ¥ 10JyCyMMaTOpbl: (GYHKIIMOHATIBHAS CXEMa, JIOTHKA padOThI
MHoropa3psiiHble CyMMaTOpbl: (YHKIMOHAIBHAS CXeMa U IPUHIMIT PaOOTEL.
ApHr(MeTHKO-JTOrHUEeCKHe YCTPOiicTBA: (DYHKIIMOHAIBbHAS CXEMA M PUHIMIT PAOOTHI.
Krnaccuduxanus MUKpOIIPOLECCOPOB.

®oH — HeliMaHOBCKasi apXUTEKTypa U (PYHKIUHU Y3J10B MUKPOKOHTPOJLIEPOB.
["apBapyckast apXUTeKTypa U GYHKLIUHU Y370B MUKPOKOHTPOJIJIEPOB.
Apxurekrypa PIC -MUKPOKOHTPOJIJIEPOB U (PYHKIIUHU UX Y3IIOB.

Craauy NOArOTOBKH MTPOTPAMMHOT0 00ecreueH s /1 MUKPOKOHTPOJUIEPOB.
[Topsnok pa3paboTkK IporpamMM Jist MUKPOKOHTPOJLIEPOB.

[IporpammupoBanue Ha MPASM, 0co0eHHOCTH MOATOTOBKH UCXOJIHOTO TEKCTA U

TpaHCISILUU.
CraTuueckue 3all0MUHAIOLIUE YCTPOUCTBA.

Macousnsie [13V.

[Tporpammupyemslie [13Y ¢ ynpTpaduoneToBbIM CTHpAHUEM U AJICKTPHUCCKH

TIepe3anrucbiBaCMbIC.

[IpoexTrpoBanue MUKPOIPOILIECCOPHBIX YCTPOMCTB.

Pa3zpaboTka NpUHOMNIMAILHON 2JIEKTPUUECKOH CXEMBI MHKPOTIPOIIECCOPHOTO YCTPOUCTRA.

Oco0eHHOCTH HAITUCAHUSI TPOTPAMM [Tl MUKPOIIPOIIECCOPOB.

Crasuu moJAroTOBKM POrpaMMHOT0 o0ecHedeH s Ui MUKPOKOHTPOJIJIEPOB.
DnekTpuyeckas cxema M (yHKIIMOHHUpOBaHUE THIIOBOTo nmopra [|BB.
[Tporpammuposanue nopros [[BB.

[Iponece HACTPOMKH TAKTOBOTO reHeparopa.

TaxToBBIIi reHepaTop ¢ KepaMHUUeCKUM HITH KBApPIEBLIM pe30HaTop0M.

TaxToBBIN reHepaTop ¢ BHELIHel U BHyTpeHHel BpeMssanaomeii RC-1ensto.



6.3. Tembl KypcoBbIX padoT
MHKPOIIPOIECCOPHBIA TeHepaTop NEPHOANYECKUX KOeOaH il CI0XKHOM dbopMBL.
MHKpOIIPOLECCOPHOE YCTPOHCTBO IH(PPOBOTO BBO/IA/BBIBOJA.
[TpeoGpaszosarels ananorosoro curnania MMM - curnai.
MHUKpPOIPOIECCOPHBIH CTAOMIM3aTOP MOCTOSIHHOTO HAIIPSIKEHUS.
MHUKPOIPOIECCOPHBII CTAOMIN3aTOP NEPEMEHHOTO TOKA.
MHEKPOIPOLECCOPHBINA BOJIBTMETP.
DJIEKTPOHHBIE YaCHI.

MHUKpOPOIEeCCOPHBIH 0JJOMETP JUlsl BEJTOCUIIE A,

W o0 N oy Lok =

CyeTunK Yyuca 1I1aroB.

,_
=

I/I3MepI/lT€Hb qacCTOTEI I1YyJIbCa.

7. VAEBHO-METOJANYECKOE 1 UH®POPMAIIMOHHOE OBECIIEYEHUE
JAUCHUITVIMHbI

7.1. OcHoBHasI TUTEpaTypa

1. Cmupuos, I0.A. OCHOBBI MHKPOAJIEKTPOHHKH H MHKPOIPOIECCOPHON TEXHMKH: y4eOHOE

nocobue / 0.A. Cmupros, C.B. Cokosos, E.B. Turos. — CII6. : Jlans, 2013. — 496 c.

2. MukpormpomneccopHble ciuctemsl: Yueonuk / B.B. I'ypos. - M.: HUILl MHOPA-M, 2015. -
336 c.

3. Poxenno, A.A. IlpoexTHpoBaHHMEe BCTpauBaE€MbIX CHCTEM Ha MHUKPOKOHTPOJUIepax:
1abopaToOpHBIi MpakTHKyM [DnexTpoHHbIH pecype] : — Homxap-Omna : TII'TY (IToBoimkckuii

rocyIapcTBEHHBIN TeXHOJOrHueckuil yuusepeurer), 2015. — 120 c.

7.2. IonoJIHUTE/IbHAS JIUTEpaTypa

1. "MHUKpOIPOIIECCOPHBIE CUCTEMBI [ DIEKTPOHHBIN pecype] : YueOnoe nocodue st Byzos/ E.K.
Anexcanypos, P.M. I'pymsunxnii, M.C. Kynpusinos, O.E. Mapreinos, JI.W. ITandgunos, T.B.
Pemuzesuy, FO.C. Tarapunog, E.IL. Yrpiomos, M.W. [arypun; [Tox obur. pexn. /1. B. Ily3zankosa.
- CI16. : ITonurexuuka, 2012."

2. MukpokonTpoiuiepsl MSP430: nepBoe 3HakoMcTBO [DnektponHbii pecype] / b.JO. CemeHoB -

M. : COJIOH-IIPECC, 2009.

3. DnexrtponHas naboparopuss Ha IBM PC. JlaGoparopusii mnpaxktukym Ha Electronics

Workbench u VisSim 1o sinemenTam TejeKOMMYHUKAIMOHHBIX CHCTEM [ DIIEKTPOHHBINA pecypc] /



B.U. Kapnamyxk - M. : COJIOH-ITPECC, 2008. 4. Bonosu4, I'.M. CxemoTexH#ka aHaJIOroBbIX 1
AHAIOrO-IIU(POBBIX YIEKTPOHHBIX YCTPOMCTB: ydeOHoe nocodbue. — M. : Homka-XXI, 2011. —

528 ¢. ISBN5980032118.

7.3. llepuoauyecKkne U3IaHusI
OreyecTBeHHbIE KYPHAJIBI:
e lI3BecTHsd BBICHIMX YUeOHBIX 3aBe/IeHUH. DJIEKTPOHUKA
e PaguoTexHHKA U DJIEKTPOHMKA,
e [Ipubopbl U TEXHUKA KCIIEPUMEHTA;
e KOMITOHEHTBI U TEXHOJIOTHH

e [ludponast 06padoOTKa CUTHAJIOB.

HNHuTepHeT — pecypcebl:

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. MATEPUAJIbHO-TEXHUYECKOE OBECHEYEHHUE JUCHHUIIJIMHBI

MarepuaabHO-TeXHHUECKOe 00eCIIeYeHHe UCHUIINHB] BKIIIOUAET:

e kadenpanabHbIe MYyIbTUMEUIHBIE cpejcTBa (ayl. 301-3 u 335-3);

e HabOPHI CIAIOB 1O BCeM JeKIHsIM (0T 5 10 20 cinaidJoB 10 KayK0M1 JIEKLHUH);

e 13 xommberorepoB B Jaboparopuu 306-3 co crnenMaTIM3MpPOBAHHBIM [POIrPAMMHBIM
obecrieyeHHeM BUPTYaIbHBIX MPHOOPOB U CPEACTB MPOEKTUPOBAHUS MHKPOIPOLECCOPOB
PIC, ARM 7, Blackfin;

e [lporpamMmHBIe MakeThl i MOACTHPOBAHUS M TPOTPAMMUPOBAHUS MHUKPOIPOLECCOPHBIX
cpenctB Multisim 10 u LabVIEW 8.20, a Takxxe cBOO0IHO pacrpocTpaHseMoe MporpaMMHOe
oOecnieueHue AJist npoekTupoBanusi Mukpomnpouneccopuoro [10 MPLab IDE;

® JIEMOHCTPAIlMOHHbIE TUIATHI JUIs U3y4deHust Mukpornpoieccopor PIC, ARM 7, Blackfin.



Pabouas nporpamMma JMCLHIUIHHBI COCTABICHA B COOTBETCTBUM ¢ Tpebopanuamu OI'OC

BO no nanpasnenuto 11.03.02 - UHpoKoMMYyHHKAUHOHHBIE TEXHOJIOIHU H CHCTEMBI CBSI3H.

PaGouyto nporpammy cocraBui Jlasbyios . J1. ,{/4;( A

(®HO, noanuce)

Penensent - I'en. lupexkrop BBK «Pammocssase» k.T.H. Bormanos A.E. é%

(npencrtaBuTens paboTonarens) (MecTo paboThl, 10JKHOCTb, DUO, nonr@f

HporpaMMa paccMOTpEHA U O,[[O6p€Ha Ha 3aCelaHuH Ka(peﬂpbl PaIuOTEXHUKH U PaIOCUCTEM

[potokon Ne /2 ot & /% /% roma
p

B e

3aBenyromuit Kadeapoit O.P. Hukutun

J(I”loann%)

Pabowast nporpamma paccmoTpena M 0100peHa Ha 3aceJaHUM y4eOHO-METOHUYECKOi

Komucenu Hanpasjenus 11.03.02 - UnhokoMMyHHKAIIMOHHBIE TEXHOIOTHH U CHCTEMBI CBSI3H.

Mporokon Ne /O or ¥ 4. /*rona

[Ipencenarens KoMuccuu 72 il O.P. Hukutun
(d)l/l’O—,/ﬁbﬂn HCh)
JIMCT HEPEYTBEPKJIEHW ST

PABOYEN IMPOr'PAMMBI IUCIHUTIIAHBI (MOJLY.1ST)

Pabouast nporpamma oo6pena na /4 / /5 7~ yueBHBIii roj

[Iporokon 3acenanns kapeapnr Ne £ o1 /- LF, /1.40;[21
7 ) 2 - -
3aBenyromnii kadenpoit ZZ LA W 2 P P

/
Paboyvas mporpamma og106pena Ha 7 y4eOHBIH 101

[Iporokon 3acenanns kapeapnr N / k)/'r,'ﬂ’)/'?/ ZA /(OE'?
3aBenyroumii kadeapoit : ,/? e & x A, L7207, 1 y

Pabouas nporpamma oo6pena na YUeOHBIN o

[Iporokon 3aceanus kadeaper N oT roja

3aBenyromuit kadeapoit




