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1. HEJIM OCBOEHUS AUCHUIIJINHbI

[lensMM OCBOEHHMS JMCHHIUIMHBI "MHKpONpOIeccopHas TEXHHKa B CHCTEMax cBsizu”

ABJISIIOTCA:

1. O3HAKOMIEHHE ¢ apUPMETHUECKUMH M JOTHYECKHMU OCHOBAMH IOCTPOCHHS LH(PPOBBIX
PaIMOTEXHUYEKHX ~YCTPOMCTB, NPOrPAMMHBIM M MHKPOIPOIpaMMHbIM criocobamu
yIIpaBJeHusl, IPUHLUIAMI CTPYKTYPHOW M NPOrpaMMHON OpraHM3aluu (apXHTEKTYPBI)
MHUKPOTIPOLIECCOPHBIX BBEIYUCIUTENBHBIX YCTPOUCTB U MUKPOKOHTPOJIIEPOB.

2. dopmupoBaHue MPaKTHYECKHUX HaBBbIKOB B TEXHUKE [IpOTPaAaMMUPOBAHHUS
MHKPOIIPOLECCOPOB U pabOTBI ¢ MPOrPaMMHO-ANNapaTHbIMU CPEICTBAMH  COIPSIKEHUS
MUKPOIPOLECCOPHBIX YCTPOHCTB U 2JIEKTPOHHBIX 3BEHBEB CPEICTB CBSI3H.

3. TloarotoBka B 00JaCTH MHKpPOIPOILECCOPHOH TEXHUKM Juii paboThl B HAy4HO-
MCClIeI0BaTEIbCKON cepe mpodeccnoHanbHON AeaTeabHoCTH. Kpome Toro mosyuyeHHbie
3HAHUS MO3BOJIAT — CO3JaTh HeoOXoauMmyto 0asy uis >(p(eKTHBHOW pabOTHI B JIPYrHX
chepax:

®  [IPOEKTHO-KOHCTPYKTOPCKOI;

e [IPOM3BOJICTBEHHO-TEXHOJIOTHYECKOH;
e  OpraHu3alMOHHO-YIIPABICHUECKON:
® MOHT@KHO-HaJaJ04YHOM;

L4 CepBl/ICHO-C)KCHﬂyaTaHHOHHOﬁ.

2. MECTO JUCHUIIVIMHBI B CTPYKTYPE OIIOII BO

Jucuurmubaa  "MukpomnponeccopHas TEXHMKa B CHCTEMaX CBSA3H" OTHOCHTCS K
o0s13aTeNIbHBIM IUCHHUILIHHAM BapuatuBHoi yactu (B1.B.OJI.11).

Bsaumocesnse ¢ Opyeumu oucyuniunamu

Jucumiumiaa — "MukponponeccopHas TeXHHKa B CHCTeMax CBSI3H' BXOMUT B Pl
JUCLMIUIMH, CBSI3AHHBIX C PA3JIMYHBIMK ACIEKTAMHU PAIUO3JICKTPOHUKH U BLIYHCIIUTETLHOI

TEXHUKH U UX UCIIOJIb30BaHUs IAJIs o6pa60T1<1/1 CHUTHAJIOB M YIIPABJICHUS ITPOLECCAMU.



B mpouecce wu3ydeHHs NAHHOM [MCHMIUIMHBI HCIOJIB3YIOTCA 3HAHMS npuoOpeTaeMble

CTyJAEHTaMM B CIIE€AYIOIHNX JUCHHUINIMHAX!

a)"Teopust 2JIEKTPHUECKUX Llenen";

6)"MHpOpMAIHOHHBIE TEXHOIOTHH B HHOOKOMMYHHKAIIMOHHBIX CHCTEMaX";
B)"DaeKTpoHUKA";

r) "OCHOBBI KOMITBIOTEPHBIX TEXHOJIOTUH B 2JIEKTPOHUKE "

1) "®duU3rUecKue OCHOBBI JIEKTPOHUKH" .

Kpome Toro, npu u3ydeHun ancuurinnsl "Lindposeie yerpoiicTsa n MHKPOITpoIieccopsl” B

HEOOXOJUMOM CTEIIEHH HUCTIOJIL3YIOTCSI 3HAHUS U HaBBIKH CJICAYIOMNX JUCIHITIIAH

3) "Bricinast MaTemMaTuka';

n) "dusmka";

k) "MIHOCTpaHHBIH SI3bIK" .

B cBoio ouepens aucuuminna "LlndpoBbie yeTpolicTBa M MHKPOIPOLECCOPhI” SBIACTCS
6a30BO¥ /IS TUCIUIUINH, CBA3AHHLIX ¢ aClIEKTAMU anmapaTypHOH U IIporpaMMHON peati3alny
YCTPOHCTB M CHCTeM  TelIeKOMMYHHMKalui, —Takux  Kak  "OCHOBBI  IOCTPOCHHMS
MH(QOKOMMYHHKAI[MOHHBIX cHcTeM M ceTel”, "Merosbl 1 ycTpoicTBa nepeiaiu CUTHAJIOB",
"Metoabl M ycTpoifcTBa npuema curranos'., "OO6paboTka curHanos", "DIEKTpONHTAHHE

YCTPOMCTB 1 cHCTeM TeleKoMMyHHKauit'", "O0paboTka curuaios .

3. KOMIIETEHIUU OBYYAIOIIEI'OCS, ®OPMUPYEMBIE
B PE3YJIBTATE OCBOEHUS JUCHUITIIMHBI (MOYJIS)

B pe3yibTaTte OCBOCHMS JUCHHUILTMHBI 00YydaroIuics J0/bKeH o0azarh CleIyomUMi

00LIEKYILTYPHBIMH, 00IIENPO(hecCHOHATBHBIMU U MTpodeccHoHabHbIMKU KomreTeHuuaMu (OK,

OIIK u I1K):

e  CIIOCOOHOCTBLIO K cCaMOOpranu3anuu u camooOpazosanuto (OK-7);

®  CIIOCOOHOCTBIO HNPOBOAUTb MHCTPYMCHTAJIBHBIC HU3MCPCHUSI, UCIIOJIb3YCMbBIC B obnactu

UH(POKOMMYHHUKAITMOHHBIX TEXHOJIOTUH U cucteM cBsa3u (OIIK-6);



® CIIOCOOHOCTBIO OPUMCHATH COBPEMEHHBIE TCOPCTUYECKUE U DOKCICPUMCHTAJIbHBIC
METOAbl HCCJICIOBaHHA C ILCJbIO CO3daHHMsg HOBBIX IIEPCICKTUBHLIX  CPEACTB

y1eKTpocBs3n U uHopmatuku (1TK-17).

B pesysbrate 0CBOCHUS IUCIUITUHBI 00YYaIOIIHICS TOIKEH:
1. 3HaTh:

- KJIacCH(HUKAIUIO U BO3MOYKHOCTH HCIOJB30BAaHUSI COBPEMEHHOH MUKPOIPOLECCOPHOH Oasbl,
ApXHUTEKTYPY MHKPOIPOIECCOpOB M  MHUKpoDBM, oOume npuHIMIBI [POESKTUPOBAHUS
MHUKPOIPOLECCOPHBIX BBIUYMCIUTEIBHBIX YCTPOWCTB HA OCHOBE MPUMEHEHHUS! COBPEMEHHBIX
MuKpokoHTposuiepos ([TK-17);

- METOJbl MPOrpPaMMHUPOBAHUS M OTJIAJKA MPOrpaMM MHKPOIPOIECCOPHBIX YCTPOMCTB
o0OpaboTku curHasioB U ynpasieHus (OI1K-6);

- IEPCMIEKTUBEI ¥ TEH/ICHIIMH Pa3BUTUsI MUKpoTIpolieccopHoit Texuuku (OK-7):.
2. Ymerh:

- COCTaBJIATH U AETAIU3UPOBATH AITOPUTM pPElIaeMOU 3a7aud, MEePEeBOJUTH ATOPUTM Ha SI3BIK
ONUCAHUS MHKPOIIPOIIECCOPHBIX YCTPOMCTB, OOOCHOBBIBATH BBIOOpP dJIeMEHTHOW Oaszbl
OCYIIECTBIIATh CHHTE3 BBIYMCIIMTEIBHOIO YCTPOWCTBA, COCTABIATH U OTJIAXKUBATH MPOTrPAMMBbI
JUISE MUKPOTIPOLIECCOPHOTO BBIUUCIIMTES, BBIOMpATh HeoOXoaumeble cpenctba (OK-7, 11K-17);

- UCII0JIL30BATH JUIS PELICHHs 3a1a4 00pabOTKN CHTHANIOB, H3MEPEHHsI, KOHTPOJISI, JHarHOCTHKH
M yInpaBjieHHs OOBEKTaMM M TEXHOJOTHUECKHMH IPOIECCAMH  BBITYCKAEMbIE CEPUITHO
MUKPOOBM 1 nporpaMmupyemble KOHTPOJIIEPbl OTEYECTBEHHOM ¥ 3apyOesKHOM HOMEHKIIATYPhI
(OTIK-6).

3. Binajnern:

- METOJI0JIOTHEH IPOEKTHPOBAHUs IIM(YPOBBLIX H MUKPOIPOIIECCOPHBIX Y3II0B
TCJICKOMMYHUKAIIMOHHBIX ycTpoiicts (OK-7, T1IK-17);

- MCTOJIOJIOTHEH pa3pabOTKK alrOPUTMOB U YIIPABIISIOLINX HPOrPaMM MHKPOIPOLECCOPHBIX
y350B (OK-7, TIK-17);

- METOJI0JIOTUEH aHaIM3a U CHHTE3a 3JIEKTPOHHBIX Jlornueckux cxem (OK-7, OTIK-6).



4. CTPYKTYPA U COAEPKAHUE JUCLHHUITJIMHBI

OG111ast TPYI0EMKOCTh TUCLMIUIMHBI COCTABIISET 5 3aUeTHBIX eMHHuLL, 180 uacos B 4-0M

ceMecTpe
Buip1 yueOHOH paboThL, dopmbl
BKJTHOUAs1 CAMOCTOSITEI IBHYTO O6Bem TEKYLLETO
paboTy CTY/ICHTOB 1 yUeOHOH | KOHTPOJIs
TPYZIOGMKOCTB (B Hacax) palboThL ¢ [yCIIEBAEMOCTH
% TPUMEHe- | (1o Hedeim
No Pazrien (Tema) g— g HUEM | cemecmpa),
8 A —
i JCLIMTLTHHD I é z E % % uHTepak- | (opma
=
s v |2 |o & TUBHBIX | [IPOMEXKYTO-
SEE|E R )
2 3 § g | O E METOJIOB YHOH
g % (Buacax/ | arrecralu
= ~
%) (no
cemecmpam)
OcHOBHBIE TTOHSTHSI U O0LITHE
1 4111]22 3 2/50
CBEJICHHS O MHKPOIIPOIIECCOpPaXx.
Apxurtextypa RISK
2 4 13122 4 2/50
MHKPOIIPOIIECCOPOB
[IpoexkTupoBanue
3 | panMOaNeKTpOHHBIX ycTpolcTtB | 4 | 5 | 2 | 2 4 2/50
Ha MHUKPOIpOIEccopax.
[IporpammHuo-anmnapaTHbie Peiimunr-
-+ cpejacTBa KOHTpoiass mornaaku | 4 |7 | 2 | 2 | 4 6 2/25 KOHTPOJIb
MITY Nel
CucreMbl KOMaH
5 4191212 4 2/50
MHKPOIIPOIECCOPOB.
Cucrema komana RISK
6 411112124 6 2/25

MHKPOTIPOIIECCOPOB




OcoOeHHOCTH
[IPOrpaMMHPOBAHUS 5
PeiiTunr-
nepupepruiHbIX YCTPOHCTB
7 R 4 11312214 6 2/25 KOHTPOJTb
MHUKPOKOHTPOJIJICPOB.
p p p N
[TporpammupoBarne HHPOBHIX
YCTPOMCTB BBOA/BBIBO/IA.
YCTpoicTBO U
IpOrpaMMHUpPOBaHKHE TAKTOBOTO
8 41151212 |4 6 2/25
reHepaTropa COBpEMEHHOTO
MHUKPOKOHTPOJLIEPA
OCHOBHBIE TCHJICHIIMH Pa3BUTHS PedTuHr -
9 COBPEMEHHOMI 4 (1712 |2 |2 6 2/33 KOHTPO/Tb
MHKPOIIPOIIECCOPHON TEXHUKH N3
DK3aMeH,
Bceero 18|18 |18 45 18/33 i
5

* B rpadax «Jlaboparopuble» u «lIpakTHuecKHe» TMPEACTAB/ICHA TPYIO0CMKOCTD IO

pasjenaM JeKuuii Oe3 NPHUBS3KH K HelelsM y4eOHOro mpouecca, KOTOPBIH OMNpeIeseTes

pacimicCaHueM 3aHSITHU

5. OBPA3OBATEJILHBIE TEXHOJIOI'MN

5.1. AKTHBHbBIC M HHTepPAKTHBHbIC (hopMbI 00yUeHUsI

C 1esbio QOPMHUPOBAHUSA U PA3BUTHS MPOPECCHOHAILHBIX HABBIKOB CTYJEHTOB B y4eOHOM
Mpoliecce HMCMONb3YIOTCs AKTHBHbIC W MHTEPAKTHUBHLIE (DOPMbI TIPOBEJICHUS 3aHITHH B
COYETAaHMH ¢ BHeayauTOpHOW paboroii: C SToi Henblo jgadoparopHble pabOTHI BKIIOYAIOT
pacueThl HJIEMEHTOB HIEKTPUUECKIX CXEM, MOJEIUPOBAHUE (YHKIIMOHMPOBAHHS PACCUMTAHHBIX
ycrpoiicts B cpejie Multisim ¢ ananu3oM pesyibratoB. OObeM 3aHATHHA, MPOBOAMUMBIX B

MHTEPAKTUBHBIX (opMax, cocTapideT: 18 4acoB JEKUMOHHBIX, J1a0OPATOPHBIX, MPAKTHYCCKHX

3aHATUN U KOHCYJIbTALUH.

3.2, CamocTosiTe/ibHAsI padoTa CTY/1eHTOB




CamocTosTebHas (BHeayAMTOpHas) padora CTYJICHTOB BK/IHOYACT 3aKPCIUICHUE
TEOPETHUYECKOro ~ Marephaja B MPOLECCe IMOATOTOBKM K - BBINOIHCHMIO M 3alATE
1aG0paToOpHBIX 3aanuil. OCHOBA CaMOCTOATENbHOW PadOTBI - W3YHUEHHE JMTEpaTyphl IO
PEKOMEH/IOBAHHBIM HCTOYHMKAM M KOHCIEKTY JICKIMH, MPEIOCTABISCMOMY CTYACHTaM B
SJIEKTPOHHOM BHJIE.

OGLIHiT 06BEeM CaMOCTOSTEIbHOM PaboThl CTYJACHTOB B MATOM CEMECTPE [0 JAHHOH
nmucrumnbe cocrapiser 90 uwac. M3 storo odbema 45 4acoB BBIACNEHBI [UIA MOITOTOBKH
CTY/IEHTOB K TEKYLIMM 3aHATHAM B CEMECTpE, a 45 — JUId MOJArOTOBKH K OK3aMCHY.

K sK3aMeHy CTYJIEHTBI TOTOBSTCS T10 JIEKIUSM, TPEIOCTABICHHBIM MM IIPETIOAaBaTe/IeM
B 5JI€KTPOHHOM BHJIE, 1 T10 PEKOMEHI0BAHHOM JIMTEpaType.

I[Ipy MOJAroTOBKE K MPAKTHYECKHM 3aHSTHAM CTyICHTaM HEOOXOIUMO MO JIEKIHAM
NIPOYHTATH MATEPHall MO TeMe TPEICTOALIETO 3aHITHS M HETOHATHBIC BONPOCH! BBIACHUTH €
nMpemojiaBaTesieM B Hauajle 3aHATHs. Pacxod BpeMCHM CTYICHTOM Ha OXHO 3aHATHC
COCTaBIISICT OKOJIO 3 yaca.

[Tocie BBIMOJHEHWs YIPAKHEHUs B Cpele NPOEKTHPOBAHMS WM MOJICIMPOBAHUS
(QYHKIMOHUPOBAHUS IPOIPAMMHOI0  OOecreyeHus pe3yJbTaThl CTYJCHT —IPCABbABIACT
MpenojaBaTeio Ha HKpaHe KOMIBIOTepHOro MoHHuTOpa. Ilpenonasaresih KOHTPOTHPYET
KAUECTBO BBHIMOJHEHUS 3aJaHNUs CTYJIEHTOM M MOMOTaeT UCIPABUTh OLIMOKH ¢ MOSICHCHUSIMU
HETPABUIILHO MOHATBIX CTYJIEHTOM JJIEMEHTOB Kypca.

JlaGopaTopHbie padoTh PE/IIOIATAIOT CAMOCTOSTENBHYIO padoTy CTY/IEHTa B o0Beme
8 yacoB Ha ojHY JaGopatopHyto padory. CamMocToATeIbHAA PadOTa COCTOUT B TIOJNOTOBKE K
nabopatopHoii  paboTe, MOArOTOBKE OTYETa IO BBINOJIHEHHOH WM padoTe M 3alluTe
nabopaTopHOM padOTHI.

[ToAroToBKa K J1a60paTOpHOi paboTe BKIIFOUAET U3yUeHHEe TEOPETHUECKUX CBEICHUH 110
TeMe J1abOpaTOpHOH pabOThl ¢ HCIOJIb30BAHHEM JIEKIMH M METOJIMYECKHX YKA3aHMH K
nabopatopHoi padbore.

O¢opmiienre otuera 1o J1adopaTopHOi paboTe M0KHO BBITOIHITHCS ¢ YYETOM OCHOBHBIX
TpeGoBaHmil K KOHCTPYKTOPCKMM JoKyMeHTaM. Odopmienue ordera mojHocThio 1m0 ECKJ
JIOCTATOYHO TPYJOEMKO M OTHHMET MHOFO BPEMEHH y CTYJEHTAa. YUMThbIBasg Majblii 00beM
OT4eTa, 3a OCHOBY TpeOoBaHui K O(pOpMIEHHIO Oepercss TONbKO 00was CTpPyKTypa
TexHopabodero mnpoekra W npaBuia pyopukamun. OcraneHeie  TpeboBanus ECKJL K
O(GOpPMIIEHHIO JIOKYMEHTOB B OTYETaX CUMTAIOTCHA HEOOs3aTelIbHBIMU, T.e. JCHCTBYIOT

OOIIeTPHHATHIC TIPABHIIA JIMTEPATYPHOIO A3LIKA.



KypcoBasi pafora BBINOJHAETCS CTYJCHTAMH CaMOCTOATENLHO ¢ KOHCYJIbTAUAMHU
[peroiaBaTelis. PaGoTa COCTOMT B pa3paboOTKe CTPYKTYPHOH M OJIEKTPHYCCKOH
MPUHIMITMATLHON CXEM, aIropuT™Ma W YHpaBiIsfiomed NporpaMMbl MHUKPOIPOLECCOPHOTO
ycrpoifcTBa. Kaxkblif CTYIEHT MOJy4aeT CBOH BapHAHT 3a1aHU. PacyerHast 4acTh KypcOBOM
paboThl Mpe/IoJaraeT pacyeThl MO OMPEICTCHUIO COOTBETCTBUS MEKIY apupMeTUIECKUM
KOZIOM B MHKpOIIPOLIECCOPE M aMIUIMTY/IOH HANpPsDKCHUsI Ha BBIXOJIE IC€HEPATOpa, a TaKKe
MeXKIy KOJMYECTBOM M CKOPOCTBIO BBINOJHEHHS MAIIMHHBIX  KOMaHI OTHOCHTEIILHO
MOMEHTOB BPEMEHH XapaKTEPHBIX TOUECK rpaduKa BBIXOJHOTO CHrHama. JTO MO3BOILET
CTYJIHTaM YBH/IETb CTYJCHTaM CBS3b MEKIY YHPABIAIOMICH IPOTrpPaMMON MUKPOIPOLIECCOpa
I CUTHAJAMH Ha BBIXOJAX NEPUPEPHIHBIX yCTPOUCTB MUKPOIIpOIleccopa.

[Tocne pa3paboTKH IpOrpaMMbl e PYHKIMOHHPOBAHUE IPOBEPACTCA MOJICINPOBAHNEM

B cpee Multisim 10. Pe3yabTarsl HOMEIIAIOTCS B pabodyro 4acTh KYypCOBOH paboThI.

5.3. MyJibTHMeHITHbIE TEXHOJIOTHH 00yYeHHsI

Bce JeKIMOHHBIE 3aHATHS TPOBOJAATCS B BHIE IPE3EHTALMil B MYJIbTHMEMHHOK
ayMTOPUH C HMCIIOJIB30BAHUEM KOMIBIOTEPHOIO MPOCKTOPA M MPEJICTABICHUEM OT 15 no 30
CJIAlI0B 1O KAX10H JICKIIHH.

JlaGoparopHble ¥ [PAKTHYECKHE 3aHATHA [POBOMATCS € MIMPOKUM  [PUMCHCHHEM
KOMIIBIOTEPHBIX ~ TEXHOJIOTMH B cpellax — aBTOMAaTH3HPOBAHHOTO — MPOEKTHpOBaHHS — H
MOJIEIMPOBaHHsl IIU(PPOBLIX © MUKPOIPOLIECCOPHBIX YCTPOUCTB.

CryaeHTaM  [PEJOCTABIIACTCS  KOMIBIOTEPHBIH — Kype JICKIMH M OMHMCaHHs  BCeX
nabopaTopHbix paboT. KoMIbloTepHbIE TEXHOJOTMHM HCHOJB3YIOTCA W IPH oopmiieHUH

abopaTopHBIX PadoOT.

6. OUEHOYHBIE CPEJACTBA JJIsI TEKYIHEI'O KOHTPOJISA
YCHEBAEMOCTH, TIPOMEKYTOUYHON ATTECTALIMA 1O UTOT'AM
OCBOEHMUSI JMCUHUINJIMHBI U YYEBHO-METOANYECKOE OBECIIEYHEHHUE

CAMOCTOSITEJABHON PABOTHI CTYJIEHTOB

6.1. Texymuii KOHTPOJIbL B ceMecTpe
6.1.1. Bonpocsl K peiiTHHr-KoHTpO 110 Nel
1.  Krnaccudukaiyst MUKPOIIPOLIECCOPOB.

2. ®oH — HelIMaHOBCKasA apXUTEKTypa U (YHKIHHU Y3JI0B MUKPOKOHTPOJUIEPOB.
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["apBap/ckast apXUTEKTypa U (QYHKIIHHU Y3JI0B MUKPOKOHTPOJLIEPOB.
Apudmernueckue onepaluny Hal ABOMYHBIMU YU CIIAMH.
CyMMaropbl U MOJIYCYyMMATOPbI

MHoropa3zpsiiHble CyMMaTOPBI

ApupMETHKO-TOTHUECKHE YCTPOHCTBA.

Jloruka xa komiuieMentapabiX MOIT Tpansucropax (KMOIT).
Cratuyeckue 3alIOMUHAIOIINE YCTPONHCTBA.

Macounsie [13V.

[Iporpammupyemsie 113V ¢ ynbTpaduoneToBbIM CTUPAHUEM U 3JIEKTPHUECKU
nepesanucbiBaeMble.

6.1.2. Boripochbl K peliTHHI-KOHTPO.110 Ne2
Apxurextypa PIC -MUKPOKOHTPOJUIEPOB U PYHKLIHU UX Y3JI0B.
Craauu noAroTOBKH IPOrpaMMHOro 00€CeueHus ist MUKPOKOHTPOJIICPOB.
OcoOeHHoCTH pa3padOTKH MporpamMmm JJi1 MUKPOKOHTPOJIIEPOB.

[IporpammupoBanre na MPASM, 0coOGEHHOCTH TOArOTOBKM MCXOIHOTO TEKCTa

TpaHCIISILUH.
OcHoBHBIE Orlepaluy Haj OalTamu.
OcnoBuble Komanp! nepenayn yrnpapieHUsl.
OcHOBHBIE BUT-0pUEHTHPOBAHHBIE KOMAH/IbI.
OcnoBHble CUMBOJIbHBIE KOMAH/IBI.
6.1.3. Bonipochb! K pelTHHI-KOHTPOJII0 Ne3
OCHOBHbIE IMPEKTHUBBI MaKpoaccembJIepa.
[IporpammupoBanue nopros [[BB.
[Ipouecc HacTpoiKK TAKTOBOIO reHeparopa.
TaxTOBEIN reHepaTop ¢ KepaMHUYECKHM WM KBAapIEBBIM PE30HATOPOM.

TakToBbIi reHepatop ¢ BHELIHEH U BHYTpeHHeH BpeMszagaromeii RC-1ensio.

Bremnwuii TakTORBI reHeparTop.



6.1.4. Konrpoubusie Tecthl no CPC

Ho- Bomnpoc BapuanTel oTBETa
Mep
1 2 3
1. Kakoe ycTponcTBO [TaMsTh JaHHBIX
XapaKTEpHO IS [IInHa naHHbIX
MHUKPOKOHTPOJIJIEPOB [IInHa KoMaH
rapBap/ICKOH apXUTEKTYPbI MUKpOIPOrpaMMHOE yCTPOUCTBO UM ACTEKTOP
KOMaH
2. K xakomy yCTpOHCTBY AJTY
MHKPOKOHTpOJIIIEpa [IIuHa 1aHHBIX
MOAKIIIOUAIOTCS [[una komanzg
nepuepruiiHbie yCTpOKCTBA TakToBBII reHepatop
CYeTunK KOMaH/
3 Kakoe 13 ycTpoicTB USART
MHKPOKOHTPOJIJIEpa SSP
npeHa3sHavYeHO JJIs CcCP
ACUHXPOHHOTO AL
BBO/1a/BBIBOJIA
4. Kaxkoe ycTpoiticTtBo AKKYMYJIATOP

MHKpPOIIpoLeccopa
peanu3yeT BbIOOPKY

CAeyIOIEeN KOMaH Ibl

[IInHa ja”HHbBIX

AJTY

CyeTyuK KOMaH/I




2

3

Kakwue ycTpoiicTBa B
MHKPOITpOLECCOpe
MO3BOJISIFOT YMEHbIIHUTh
YHCJI0 aJIPecOB B KOMAH/IE U

e€ paspsiAHOCTb

[TaMsTh JAHHBIX U IIMHA JAHHBIX

CyeTynK KOMaH/ U aKKyMYJISATOP

AJIY u MITY

[TamsTh IporpamMm M MnHa KOMaHz

Kaxoit Habop BHELIHUX
YCTPOHCTB 0OBIYHO
HEOOXOUM ISl
obecrieyeHust padOThI

MHKPOKOHTPOJLIEPA

dpm-namMsaTh, HIMHA JaHHBIX

I'TU, MITY u nerekTop KOMaH]

AJIY, mamsiTh pOrpaMM M JIaHHBIX

Biok nuranus, cxema copoca, ['TH

Kakyto 00111y10 CTpyKTYpy

UMEET aJlTOPUTM
YIIPaBIISIOLIEH TPOrpaMMbl

MHKPOITpolleccopa

beckoHeUHBIA UK CO BJIOKEHHBIMH HUKJIAMH U

JIOTUKOU

CI0XKHYIO CTPYKTYPY € Ha4aJloM ¥ OCTaHOBOM

Habop B/10KEHHBIX KOHEYHBIX [IUKJIOB

Jluneiinas CTpyKTypa ¢ Ha4aJloM ¥ OCTaHOBOM

Kakue koMaHIbl MOTYT
BBITIOJHUTB IIPOBEPKY
ycnoBust (a<b) u nepexon

[IpH BBIITIOJTHEHU N

Komanipr IIEePECHIIIKN JaHHBIX

Berauranue + nposepka 3Haka + gp to

CrnoxxeHue + CUMBOJIbHAA KoMaHaa + go to

Jlorudeckue komaHas + go to

[Touemy perucrpol
CrielMaIbHOr0 Ha3HAYCHUS
HE MOTYT UCIIOJIb30BATHCS

Kak padouue SYehKn

OHHM UMEIOT CHeLHaIbHOE HA3HAYECHHUE

He JOCTYIIHbI AJIs 3alIMCU JaHHBIX

B03M0KHBI OITHOKH ¥ OTKa3bl 000pyA0BaHUs

He Bce OIlepallid B HUX BBITOJIHSIOTCA




1 2 3
10. CKOJIBKO CTaJHH 2
[POEKTUPOBAHHUA [TPOrPaMM 3
peyCMOTPEHO CPe/Ioi 7
MPLAB 15
1 OcCHOBHOE TIPEUMYIIIECTBO BbicOKast IPOU3BOAUTEILHOCTD Pa3pabOTKH
s3bIKa acceMoIIep porpamMm
MuHUMAJIbHAS TaMATh U BPEMsl BBIITOJIHEHUS
IpOrpaMMBbl
[IpocToTa mporpaMMUpOBaHHUsI
PasBuTas TEXHUKA MOIIPOrPaMM ¥ THIIOBBIX
MPOEKTOB
12. OCHOBHOH HEIOCTATOK Huzkas mpou3BOMTENBHOCTE Pa3pabOTKH TPOrpaMM
s3bIKa acceMOuep OTHOCHTEJIBHO OO0JIBIION PacXo/1 mamsiTH
OTHOCUTENTBHO OO0JIBIIOE BPEMSI BBIITOJIHEHUS
IIPOrPaMMbl
13. Kaxo#t BU KOMaH1 baiiToBbie
accemOuiepa PIC16 burtosbie
UCITOJIB3YCT [lepenaun ynpasjieHus
HETIOCPE/ICTBEHHYIO CUMBOJIBHBIE
ajipecaruio
14. Kakast u3 mpuBeIeHHBIX MOV
KOMaH/1 OTHOCHTCS K ADD
KOMaH/1aM yIlpaBJICHHUs BSF

RETLW




1 2 3
15. Kakoe oTiimuue 1UpEKTUB Nx 6onpuie
MakpoacceMbiiepa ot Omnu 60oJiee YyHUBEPCAIBHbI
HCIIOJIHSAEMbIX HHCTPYKIIHH BrIcTpee UCTIONHSIOTCS B IIPoIleccope
HauboJiee CyIeCTBEHHO OHM TOJBKO YIPABJISIIOT NPOLECCOM TPAHCIALNN
16. Kakoii peructp nopra PORT=<x>
napasijieIbHOIro TRIS<x>
BBO/1a/BbIBO/1A YIIPABJISIET PIR1
HarpaBlIeHUEM OOMEHa PIR2
JIAaHHBIMU
17. Kaxkoe nornaeckoe ab=a+b
BBIpa)KEHHUE BbIpAXKaeT a(b +c) = ab + ac
3aKkoH jJie Moprana =
& P (a+b)a+b)=a
ala+b)=a
18. Kaxkoi#i Habop JTOTHUECKUX ", NJIN
(GYHKIMH ABIAETCS NN
MUHHMAaJIbHBIM 0a31COM N-HE
1, NJIN, HE
19. [To xakol U3 CTPYKTYp Ha6op MJIN — muorosxonosas U
CTPOUTCS TU3BIOHKTHUBHAS Ha6op 1 — muorosxonosas MJIN
HOpMasbHas hopMa Ha6op U-HE — muorosxoosas MJIN-HE
Ha6op MJIN-HE — muorosxonosas MJIN
20. [To kako# u3 cTpykryp Habop WJIN — muorosxoaosas Y

CTPOHUTCS KOHBIOHKTUBHASA

HOpMaJibHas hopma

Ha6Gop 1 — muorosxonosas MJIN

Ha6op M-HE — muorosxoosas UJIM-HE

Ha6op NJIM-HE — muorosxoosast MJIN




1 2 3
21. | Kakoii ko HCIIOJIb3YeTCs B JIBOUYHBIH
kaprax KapHo s JlecsTUUHBIN
HyMepalHuH CTPOK 1 JIBOWYHO-/1€CATUYHBIN
CTOJOLOB ['pes
22. Kakue 001acTi paBHbIX [IpsimOyTOJIbHBIC
3HAUCHWH Y HAJ0 BBIACIATDH KBanpatHbie
[Ip¥ MUHAMHU3AIHUH C [IpsiMOYTOJIBHBIE C JUIMHOM CTOPOH KPATHBIM
nomo1neto kapt Kapno CTeNeHsM 2
OBasibHBIE
23. Kaxoe ycTpoicTBO ¢ JIro60e ycTpOHCTBO € IBYyMs COCTOSHUAMHA
YCTOMUNBBIMU Jlornyeckoe yCTpOMCTBO U3 ABYX MHBEPTOPOB
COCTOSTHUSIMH MOKHO JTro6oe noruueckoe yerporcerso uz apyx MJIM-HE
CUHTATh TPUITEPOM C ABYMs COCTOSIHUSIMU U BXOJIOM YIIPaBJICHHUS
24. Kaxkoe 13 nepeunciieHHbIX AcuHXpoHHBIH RS-Tpurrep
YCTPOHCTB MOXKET Cratuyeckuii D-Tpurrep
UCIIOJIL30BATHCSA JUIA cYeTa Juuamunyeckuit K-tpurrep
HUMITYJIbCOB CunxpoHHblit RS-Tpurrep
6.2. Boripochkl K YK3aMeHy
1. OcHOBHBIE 3aKOHbI OYJI€BOH aJreOpsI.
2. AHanu3 KOMOMHAIIMOHHBIX YCTPOUCTB (6€3 NaMATH).
3. Crasgaprasle (OPMBI JIOTHUECKUX (YHKIIUHA.
4. MuHUMH3AIMS JTOTHYECKUX (DYHKLHUIA.
5. CuHTe3 KOMOMHALIMOHHBIX YCTPOUCTB.
6.  Tlpuniwn paboTs! TpUrrepa, GyHKIHOHAIbLHAS CXeMa TpUrrepa.
7. Tpurrepsl ¢ JUHAMHYECKHM YIPaBIeHHEM: GYHKIMOHAIbHASA CXEMA, IIPUHIUIT padOThI 1

BPEMECHHBIE TUarpaMmMBbl.



10.

11.

12.

14.

13
16.
17.
18.
19.
20.
21.
22,
23,
24.
23;

26.
27,
28.

JIByxcTynenvarele Tpurrepbl. JK-tpurrep: ¢yHKIIMOHAIBHAs cXeMa, TPUHIIKAI paOOThI 1

BpPEMEHHBIE THarpaMMBI.
[Tapannenbnele perucTpel: GyHKIMOHAIbHAS CXEMa, IPUHIKI pabOThl B BPEMEHHBIE
JarpamMbl.

CrBUroBble perucTphl: (PyHKIHOHATBHAS CXEMa, IPUHITAT pabOThl U BpEMEHHbIE
JarpaMMbl.

[TapasnenbHble perucTpsl: GyHKIIMOHATIBHAS CXeMa, MPUHIKIT pabOThl ¥ BPEMEHHBIE
JiarpamMmbl.

CaBUroBbIE PETUCTPHL: (YHKLMOHAIBHAS CXEMa, IPUHITAI pabOThl U BPEMEHHbIE

AUuarpaMMal.

HBOH‘{HI:IC CHCTHHUKHU C IMOCIEAOBATECIBHBIM IIEPEHOCOM: (l)yHKIII/IOHaJH:HaSI cxema,

OPUHLHKI PaOOThl U BPEMEHHBIE JINArPaMMBI.

[{uhpoBbIe MYILTHILIEKCOPBI U AEMYJIbTUILICKCOPhL: (hYHKLUMOHAIbLHAS CXEMA, TPHHIIMIT

pabOTBI U BPEMEHHbIE THArPAMMBI.

Apudmerrueckue onepanuy Hajl JBOMYHBIMHE YUCIAMHU.

CyMMaTophl 1 OJIyCyMMaTOPhl: DYHKIHOHAIBHAS CXEMa, JIOTHKA PaboTh
MuoropaspsiaHbie cyMMaTOphl: yHKIHOHAIBHAS CXeMa U MIPUHIIUT PAabOTHI.
Apu(pMETHKO-JIOTHYECKHE YCTPOHCTBA: (yHKIMOHATbHAS CXEMA M IPMHIUI PabOThL.
Knaccudukanus MUKpOIIpoeccopos.

®oH — HelMaHOBCKas apXUTEKTYpa U QYHKIIMH Y3JI0B MEKPOKOHTPOILIEPOB.
["apBapickas apXuTeKTypa u (pyHKIHHN y3JI0B MUKPOKOHTPOILIEPOB.
Apxurektypa PIC -MUKPOKOHTPOIIEPOB U (YHKIIMH MX Y3JIOB.

Crajtui IOArOTOBKH MPOTrPaMMHOTO 00ECIIeYeHH s 1711 MUKPOKOHTPOJLIEPOB.
[Topsizok pa3paboTKy IporpamMm JUIst MUKPOKOHTPOJIIIEPOB.

[Iporpammuposanue Ha MPASM, 0COOEHHOCTH NOATOTOBKH MCXOHOTO TEKCTA U

TPaHCIISILIUH.
Craruyeckue 3aOMHMHAIOLINE YCTPOMCTRA.
Macounsie [13V.

[Iporpammupyemeie 113V ¢ yibTpa@HoneToBbIM cTHpaHHEeM K DJIEKTPUYECKH

Iepe3arnumucbiBacMbIC.

[IpoekTHpoBane MUKPOIPOLIECCOPHBIX YCTPOHUCTB.

PaspaboTka npHHIMIHATILHOM 2JIEKTPHUECKO# CXeMbl MHKPOTIPOIIECCOPHOTO YCTPOHCTBA.

OcoGeHHOCTH HANMCAHMS IPOrPAMM JJIsi MHKPOIIPOLIECCOPOB.
Cra/iy H0Ar0TOBKM IPOrPAMMHOTO 00ECTIEUCHHUS /Ul MHKPOKOHTPOJLICPOB.

Onextpuyeckas cxema u GpyHKIHOHUPOBAHKE THIIOBOTO ropTa [[BB.



34. IlporpammvmupoBanue nopros [[BB.
35. Tlpomecc HACTPONUKH TAKTOBOTO I'eHEpaTOpa.
36. TaxTOBBIil reHepaTop ¢ KEPAMUUECKUM MIIK KBAPIIEBLIM PE30HATOPOM.

37.  TakTOBBIH reHepaTop ¢ BHELIHEH W BHYTpeHHEH BpeMssaatomeil RC-iernbro.

6.3. Tembl KypcoBBIX padoT

MHUKpPOIIPOLIECCOPHBIN FeHePaTOp MEPHOANIECKUX Kosie0aHui CI0XKHON (OPMBIL.

N =

MHKpOIPOLECCOPHOE YCTPOHCTBO LIM(PPOBOTO BBO/IA/BBIBO/JIA.
[Ipeo6pasosaresns ananoroporo curnana [HIVM - curuai.
MHUKPOIPOIECCOPHBIN CTAOUIN3ATOP TIOCTOSHHOTO HATPSKEHHSL.
MHuKpOIpPOIIECCOPHBIN cTabUIN3aTOP MEPEMEHHOT0 TOKA.
MHUKPOMPOLIECCOPHBIN BOJIBTMETP.

DJIeKTPOHHbBIE YaChI.

MHUKPOIPOIIECCOPHBIH 0JOMETP JUlsl BEJIOCHIIE/IA.

CyeTyH”K YKcIIa aros.

= 0 ® N o v oA W

0. H3mepuTenb 4acTOTHI ITyJIbCa.

7. VAEBHO-METOJUYECKOE U THOOPMAIIMUOHHOE OBECIIEYEHHUE
JUCHUITIMHBI

7.1. OcHoBHasi JIUTEPATYpa

1. Cyvupros, I0.A. OCHOBBI MHUKPOIJNEKTPOHHKH M MHKPOIPOLECCOPHOH TEXHUKH: ydyeOHOE

noco6ue / 0.A. Cmupnos, C.B. Coxonos, E.B. Tutos. — CII6. : Jlans, 2013. — 496 c.

2. Mukpomnporeccopuble cuctembl: Yueouuk / B.B. I'ypos. - M.: HUI] MH®PA-M, 2015. - 336

c.. (Bricuiee oOpazoBanue: bakanaspuar).

3. Poxenunos, A.A. IlpoekTHpoBaHHE BCTpaMBAEMbIX CHCTEM Ha MHKPOKOHTPOJUIEpAX:
1a00paTOpHBI MpakTUKyM [DnekTponHblid pecype] : — Momkap-Omna : III'TY (IloBoinkckuii

roCy1apCTBEHHBIN TEXHOIOrnYecknit yHuBepeurer), 2015. — 120 c.

7.2. JlomoJHUTEIbHAS JJUTEpATypa

1. "MUKpOIpOLECCOPHBIE CHCTEMBI [ DNIeKTPOHHBIH pecype] @ Yuebnoe nocobue juis By3os/ E.K.
Anekcanapos, P.M. I'pymeunxuii, M.C. Kynpusuaos, O.E. Mapteinos, JI.W. Ilandunos, T.B.
Pemusesuny, 10.C. Tarapunos, E.Il. Yrpromos, .M. [llarypun; [Tox o6m. pen. . B. [Tyzanxosa.
- CIIO. : Ilonnrexnuka, 2012."

2. MukpoxorTposiepbl MSP430: nepBoe 3HakoMcTBO [ DnexTponnbit pecype] / b.1O. Cemenos -
M. : COJIOH-TIPECC, 2009.



3. Omnexrponnas nadopatopuss Ha IBM PC. JlaGopatopueii npaxtiukym Ha Electronics
Workbench u VisSim 1o snemenTam TenekoMMyHHKaHOHHBIX CHCTEM [DIeKTPOHHBII pecypc] /
B.M. Kapnamyk - M. : COJIOH-ITPECC, 2008. 4. Bonosuy, .. CxeMOTeXHUKA AHAJIOTOBBIX H
aHAIIOrO-1H(PPOBBIX HJIEKTPOHHBIX YCTPOHCTB: yueOHoe mocodue. — M. : Jlomka-XXI, 2011, —
528 c¢. ISBN5980032118.

7.3. Ilepuoauveckue u3Ianus
OTeuyecTBEHHbIE JKYPHAJIDI:
e U3BecTus BhICUINX y4eOHBIX 3aBejleHHI. DJIeKTPOHUKA
e PamnorexHMKa U 3JIEKTPOHMKA,
e [IpubGopsl U TEXHUKA HKCIIEPUMEHTA;
e KOMIIOHEHTBI M TEXHOJIOIHH

e [ludposas oOpaboTka CUrHAIOB.

HHTepHeT — pecypenl:

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 OBECHEYEHUE JUCUUILIUHBI

Marepunansno-rexHuueckoe obecredeHne JUCHUILTMHBI BKIIOUAET:

*  KadenpanbHble MyIbTUMeANIHBIE cpeacTpa (aya. 301-3 u 335-3);

® HabOpEI cIala0B 10 BeeM Jiekuusam (0T 5 1o 20 ciaii1os 1o KaXJ10HM JICKIUHN );

* 13 xoMIIBIOTEPOB B N1aboparopun 306-3 co CreNUaTH3HPOBAHHBIM MPOrpamMMHBIM 0D€eCIIeUeHHEM
BUPTYaJIbHBIX PUOOPOB  CPE/ICTB MPOEKTUPOBAHHSE MUKporporieccopos PIC, ARM 7, Blackfin;

* IIporpammHuble NIaKeTHI UL MOIECIMPOBAHKS 1 TIPOrPAMMUPOBAHHUS MHKPOITPOIECCOPHBIX CPEICTB
Multisim 10 u LabVIEW 8.20, a Taxke cB0G01HO pacnpoctpansiemoe [IpOrpaMMHOE oOecIieYeH e
AU IPOEKTUPOBaHKst MUKporporeccoproro [10 MPLab IDE;

¢ JICMOHCTPAalMOHHBIE IIAThI IS M3y4eHus MUKporporieccopos PIC, ARM 7, Blackfin,



Pabouyas mporpaMma IMCHMILUIMHEL COCTAaBICHa B COOTBETCTBUM ¢ TpeboBanmsimu OI'OC

BO no nanpasnennto 11.03.02 MHdokoMMyHUKAHOHHBIE TEXHOJIOIHH U CHCTEMbI CBSI3H.

,/’ \ ,/('f:' /) /) ’/ \ /

i - /)] S | _ s |
Pabouyto nporpammy coctaBun Jlaseinos I'.J1. (@ < — / \"» Yoo 220 Lo

(®UO, noanucs)

Penenzenr - ['en. [lupexkrop BBK «Pamnocssse» k.T.H. Bormanos A.E. W
(npencrasutens padotonaress) (MecTo paboThl, 10MKHOCTL, DUO, w

[Iporpamma pacemoTpena n o00peHa Ha 3aceianuu Kadeapsbl

Ilporokon Ne /7 or 6. L% /2 rona

3aBeyromui kadeapoii E = //%//, Y /et

(®HO, noamnucs)

Pabouas mnporpamma paccMoTpeHa M 0700peHa Ha 3aCelaHHH y4eOHO-METOIMYECKO

KOMHCCHUH HaIlpaBJICHUS

Ipotoxon Ne L ot EO% /510 -
Ipencenarens KoMuccHu » % Lf Z st Jer 4
(/ (®UO, noanmucsy)

JIMCT INEPEYTBEPKIEHUSI
PABOUYEN ITPOT'PAMMBI JUCHUIIJIVHBI (MOLYJIs)

Paboyas nporpamma o100pena Ha y4eOHBIM o1

[Tporoko 3acenanus kapeapnr Ne oT rojaa

3aBenyroumit kadeapoit

Pabouas nporpamma ogo6pena na yueOHbIH 101

[IpoToxon 3acenanust kadeapnr No 0T roja

3aBenyromuit kapeapoii

Paboyas nporpamma ono6pena na YUEOHBIH 01

ITIporoko:n 3acenanust kadenapnsr N oT roja

3aBenyromuii kadeapoii




