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1. EJIX OCBOEHUSI JUCHUITIJINHBI

[lensMu  ocBOEHMS] TUCLMILIMHBIL "MuKponpoueccopHas TEXHHKa B CHCTEMax cBsi3n"

SIBJISIFOTCA

1.

(OS]

O3nakoMJIeHHE ¢ apu(PMETHUYECKUMU M JIOTHYECKAMU OCHOBAMH TOCTPOCHHUA 1 poBBIX
PAMOTEXHUUEKUX ~ YCTPOHCTB, MPOrPaMMHBIM M MHKPONPOrpaMMHbIM criocodamu
yIIpaBjeHus, NPUHIMIAMH CTPYKTYPHOH M MPOTPaMMHON OpraHu3aiiy (apXHUTEKTYPHI)
MHKPOIIPOLIECCOPHBIX BEIYMCIUTENBHBIX YCTPOHCTB M MUKPOKOHTPOILIEPOB.
dopMHUpOBaHME ~ [PAKTHYECKHUX  HABBIKOB B TEXHHKE  [POrpaMMHPOBAHHA
MHKpOIIPOLIECCOPOB U PabOThI ¢ MPOrpaMMHO-AMIIAPATHBIMM CPEICTBAMHI  CONPKEHHS
MHKPOTIPOIECCOPHBIX YCTPOHCTB 1 5JIEKTPOHHBIX 3BEHBEB CPEJICTB CBSI3H.

[MonroToBka B O0OJACTH MHKpPOIPOLECCOPHON TeXHMKM Julst paboThl B HAy4HO-
McCiIeIoBaTeNbCKol cepe mpodeccuoHanbHol aesTenbHocTH. KpoMe TOro nojyueHHbIe
3HAHMS MO3BOJSIT CO3/JaTh HeoOXoaumyro 6asy Uit (dexTuBHOM paboOThl B Jpyrux
chepax:

e  [IPOCKTHO-KOHCTPYKTOPCKO;

e  POU3BOJICTBEHHO-TEXHOJOTUYECCKOM;

e  OpraHW3alMOHHO-YIPABICHYECKOH,

e MOHTAXHO-HAIAAOYHOWU;

L CepBHCHO-BKCHHyaTaHHOHHOﬁ.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OITIOII BO

JlucnuuiiHa "MUKpPOIIpoLeccopHas TeXHHKa B CHCTEMaX CBsI3U' OTHOCHTCs K 0a3oBou

YqacCTH.

B3aumoceaszwv ¢ opyeumu oucuuniuHamu

Jucrmmumaa  "MUKpPOIpOIieccopHas TeXHHKa B CHCTeMax CBA3M' BXOJUT B psj

JUCLUAIUIAH, CBSI3aHHBIX C pa3JIMYHBIMMU aCICKTaMWU PaJWO3JICKTPOHHMKH H BBIYHCITATEIILHON

TEXHUKH U UX HUCIIOJIB30BaHUA IJIA 06pa6OTKI/I CHTHQJIOB U YIIpaBJICHU MTPOLECCaAMU.



B nponecce U3y4dCHU JIAHHOM JUCLUIUIMHBI HMCIIOJIB3YIOTCS 3HAHUA HpI/IO6p€Ta€MbIe

CTYACHTaMH B CJICAYIOIIHNX JUCLHIIINHAX:

a)"Teopust SJIEKTPHUECKUX LIETEH";

6)"MH(OpMaOHHbIE TEXHOTOTHH B HHPOKOMMYHHKAIMOHHBIX cucremax';
B) " DIEKTpOHUKA";

r) "OCHOBBI KOMITBIOTEPHBIX TEXHOJIOTUH B DJIEKTPOHHKE "

1) "®uznueckue OCHOBBI EKTPOHUKA" .

Kpome Toro, 1pu u3y4eHn# qucnuminel "Hudpossie yeTporcTBa 1 MHKPOTIPOIECCOPhI” B

HEOOXOMMOM CTECIEHU UCIIOJIb3YIOTCS 3HAHUS 1 HaBbIKH cIeayromuX AUCHUIIINH!

3) "Beiciiasi MaTeMaTHKa'";

n) "duznka";

K) "MIHOCTpaHHBIH sI3bIK" .

B cBoto ouepeap aucnuriuna "lnposbie yeTpoicTBA B MHKPOIPOLECCOPBI” SBIISAETCS
6a30BOi JUI TUCIIMILIHH, CBSI3aHHBIX C ACIIEKTAMH alIapaTypHOil U MpOrpaMMHON pean3alny
YCTPOMCTB M CHCTEM  TENEKOMMYHHKAlWil, —TaKMX  Kak "OCHOBBI ~ IOCTPOEHHUS
MH(POKOMMYHUKAIIMOHHBIX cUCTeM U ceTed", "Merozbl 1 yCTpPOHCTBA Iepeain CUTHAJIOB",
"Mertoasl # ycTpoiicTBa mpuema curHanos', "OOpaboTka curHaos", "DICKTPONMTAHHE

~ N

YCTPOMCTB M CHCTEM TejleKoMMyHHKarmii'", "O6paboTka curHanos ".

3. KOMIETEHIUU OBYYAIOIIETI'OCsl, ®OPMUPYEMbBIE
B PE3VJIbTATE OCBOEHUSI AUCHUIIJIMHBI (MOAY JIST)

B pesyabrare OCBOCHHUs MUCHUIIIMHBI 00yHaromMACs MOJUKEH 00/1a1aTh CIeayIomUMH
06IIEKYIBTYPHBIMHU, 00MENPO(GECCHOHATBHBIME U TTpodeccnonanbHpiMu KommeTeHuusamu (OK,

OITK u IIK):

e  cHOCOOHOCTBIO K camMoopranusanuy 1 camooopazosanmio (OK-7);

e CIIOCOOHOCTBIO TPOBOAMTH MHCTPYMEHTAIBHBIC W3MEPEHUsl, MCIOIb3yeMble B 00JIACTH

UH(POKOMMYHHKAIMOHHBIX TeXHOJIOTUI 1 cucteM cBsizu (OIIK-6);



e CIIOCOOHOCTBHIO IIPUMEHATDH COBPEMCHHBIC TEOPETHYECKUEC H HKCHEPUMCHTAILHBIC
METOIBI HCCiieaoBaHus € LCJIbIO co3JaHus HOBBIX INEPCIEKTUBHBIX CpeacCTB

snekTpocBsizu u nHpopmatuku (ITK-17).

B pe3yibTaTe 0CBOCHUS AUCHMILIMHBI 00y HAIOMMHCA JI0JIKCH:

1. 3ugarhb:

- KyaccH(UKALMIO ¥ BO3MOKHOCTH HCIIOJIb30BaHMsl COBPEMEHHOMU MUKPOIIPOIECCOPHOI 6a3kl,
APXMTEKTYPY ~MHKpPOIpPOILECCOPOoB M MUKpoOBM, oOmue [PUHLMIBL  HPOCKTUPOBAHHS
MHKPOIIPOLIECCOPHBIX  BHIYHCIMTEIBHBIX YCTPOHCTB HA OCHOBE MPUMEHCHHs COBPEMEHHBIX
mukpokoHTposuiepos (I1K-17);

- MeTompl HPOrpaMMHPOBAHMS UM OTJAAKKH [POrpaMM MHKPOIPONECCOPHBIX yCTPOUCTB
o6pabortku curaasnos u ynpasienus (OIK-6);

- EePCIEKTUBBI M TEH/ICHIIMH PA3BUTHA MUKPOIIPOLECCOPHON TEXHUKH (OK-7);.
2. Ymerhb:

- COCTABISITh U JETAJIU3UPOBATH AJITOPUTM PEIIAEMOM 3a/1a4H, TEePEBOJAUTEL ATOPUTM Ha SA3bIK
OMMCAHMS MHKPOIPOLECCOPHBIX  YCTPOIMCTB, OOOCHOBBIBATL BbIOOP  OIIEMEHTHOH 0a3pl M
OCYIIECTBIIATh CHHTE3 BBIYUCIUTENLHOTO YCTPOHCTBA, COCTABIATL W OTJIAKHBATH MPOrPAMMBI
JUTSL MEKPOTIPOLIECCOPHOTO BBIYMCITUTE]IS, BEIOUPATH HEOOXOAMMBbIE CPEJICTBA (OK-7, T1IK-17);

- HCIIOJIB30BATh JUIsl PEleH s 3a1au 00pabOTKM CUTHAJIOB, H3MEPCHUS, KOHTPOJIS, IMarHOCTHKH
U yhupaBjieHus OOBEKTAMH M TEXHOJOIMYECKUMH MPONECCAMH  BBIIYCKACMbIC CepUiHO
MEKpoDBM 1 mporpaMMUpyeMble KOHTPOJIIEPhI OTEUeCTBEHHOU U 3apy0e)KHOW HOMEHKJIATYPbl
(OIIK-6).

3. Banagers:

- METOJIOJIOTHEN ITPOSKTUPOBAHUS LU(PPOBBIX K MUKPOTIPOLIECCOPHBIX Y3JI0B

TeneKkoMMyHuKalMoHHbIX yerpoiiets (OK-7, TIK-17);

- METOJI0JI0THEN pa3pabOTKH aIrOPUTMOB M YIPABIIAIOLIMX TPOTPAMM MUKPOIPOLECCOPHBIX
y3nmoB (OK-7, TIK-17);

- METOJI0JIOTHEN aHaIM3a U CHHTE3a HJIEKTPOHHBIX Jorrndeckux cxeM (OK-7, OIIK-6).



4. CTPYKTYPA U COJAEP)KAHUE JUCHUIIJIMHBI

O61@ast TPYA0EMKOCTh JIUCIHILTHHBI COCTABIISET 5 3a4eTHbIX CMHHIL, 180 yacoB B 4-0M

ceMecTpe
Buasl yaeOHON padOTHI, ®opMel
BKJTIOUAs! OOBeM | TEKYLIETro
CaMOCTOSITEJIHY IO y4eOHOH | KOHTPOJIs
paboTy CTYJIEHTOB H paboThl, | ycreBae-
< | TPYJOeMKOCTH (B uacax) ¢ MOCTH
£
a8 IpUMEHE (10 HeoelaM
No Paznen (Tema) 5|2
o |3 = |3 |z -HHEM |cemecmpay),
n/n JUCIMTIIMHBI Z | = E|E|E
O §( e Lc% uHTEpak- | popma
< a, S
. = o |2 |0 € | THBHBIX |IPOMEXKY-
AEREREREEIS
513 o % | O |z | MeronoB | TOYHOl
SERERE <
E | £ (B wacax / |aTTeCTaLlUA
s |8 |5
=2 S %) (no cemec-
mpam)
1 2 3141516 78] 9 |10 11 12
OCHOBHBIE TIOHATHS U 00IIKE
1 4 |11]2 |2 7 2/50
CBEJIEHUsI O MUKPOIIpOLleccopax.
Apxwurtektypa RISK
2 4 |3 1212 8 2/50
MHKPOIIPOIIECCOPOB
[IpoekTupoBanue
3 | pamnosnekTpOHHEIX yeTpodicte | 4 | 5 | 2 | 2 8 2/50
Ha MHKPOIPOLIECCOpax.
[IporpamMMHoO-amnmnapaTHbie PeitTunr-
4 cpejcTBa KOHTpoyst HoTtanku | 4 | 7 | 2 | 2 | 4 12 2/25 KOHTPOJIb
MITY Nel
CucreMbl KOMaH/I
5 4191212 8 2/50
MHKPOIIPOILECCOPOB.
Cucrema komanj RISK
6 4 111121214 12 2/25
MHUKPOTIPOIECCOPOB




1 2 314151678 9 |10 11 12
OcoOeHHOCTH
IPOrpaMMHPOBaHUA S
7 NIepuepHTEX yCIPOHCTS 4 113121214 12 2/28 KOHTPOJIb
MHUKPOKOHTPOJUIEPOB. N
[IporpamMmMipoBanue HEPPOBBIX
YCTPOUCTB BBO/1a/BLIBOJIA.
YcTpolceTBo 1
g IIPOrpaMMHUPOBAHUE TAKTOBOTO pleslsiola is 55
reHepaTropa COBPEMEHHOTO
MHKPOKOHTpOJLIEPA
OCHOBHBIE TEH/ICHIIUN Pa3BUTHS Pe#tunr -
9 COBpPEMEHHOMN 4 (171212 |2 11 2/33 KOHTPOJIb
MHKPOITPOIECCOPHOI TEXHUKH Ne3
Bcero 18|18 |18 90 18/33 9K3::eH’

* B rpadax «JlaGoparopHeie» u «lIpakTuyeckne» mpeJcTaBjieHa TPYIOCMKOCTE IO
pasjesaM JeKIui Oe3 NMpHUBS3KH K HelelsM yueOHOro Iporecca, KOTOPBIH ONpEAensercs

pacriucaHueM 3aHsATHH

5. OBPA30OBATEJIbHBIE TEXHOJIOI'MA

5.1. AKTHBHbIE H HHTePAKTHBHBIE (pOpMBI 00y UeHHST

C 1espto GOPMUPOBAHUS M PA3BUTUS MPO(ECCHOHATBHBIX HABBIKOB CTYJIEHTOB B Y4eOHOM
mporecce  MCIONB3YIOTCS AKTUBHBIE W MHTEPAKTUBHbIE (DOPMbI NPOBCACHUS 3aHATHH B
COYeTAHHH C BHeay MTOpHOIl paboroit: C 3TOH Lenblo J1abopaTOpHbIE PabOTHI BKIIOYAIOT
pacueThl JIEMEHTOB HIEKTPUUECKUX CXEM, MOJIC/IMPOBaHNE (PYHKIMOHUPOBAHNUS PACCUUTAHHBIX
yetpoitetB B cpere Multisim ¢ ananmsom pesynbratoB. OObeM 3aHATHH, MPOBOJIMMBIX B
MHTEPAKTUBHBIX (opMax, cocTasisieT: 18 4acoB JIEKUMOHHBIX, J1aDOPATOPHBIX, MPAKTHYECKHX

3aHSATHH U KOHCYJIbTAIU.

5.2. CamocrosiTe/ibHasi padoTa CTY/1eHTOB

CamocrosiTenbHas  (BHeayauTOpHasl) padoTa CTYAEHTOB  BKJIKOYACT  3aKpeIJICHHE

TEOPETUICCKOTO MaTepuajia B nponecce noAroToBKH K BBIITOJIHEHHUIO W 3alIUTC na60paT0prlx




saganuii. OCHOBA CaMOCTOSITEJIBHON padOTHl - H3yYEHHE JUTEPATYphbl MO PEKOMEH/I0BAHHBIM
MCTOYHMKAM M KOHCIIEKTY JICKIIUH, TPEJ0CTaBIAEMOMY CTYICHTaM B 3JIEKTPOHHOM BUJIC.

OGmmii 00beM CaMOCTOSTEIbHON pPabOThl CTYAECHTOB B ISTOM CEMECTPE 10 JAHHOM
JUCIUIUTAHE cocTaBisteT 126 wac. M3 storo odbema 90 4vacoB BBIACNEHBI s MOArOTOBKH
CTY/IGHTOB K TEKYIIMM 3aHSATHSM B CEMECTPE, a 30 — [T MOJArOTOBKH K OK3aMCHY .

K 7K3aMeHy CTYIEHTbI TOTOBSITCS MO JIEKIMSAM, TIPEIOCTABICHHBIM UM NPENOaBaTe/ieM B
3JIEKTPOHHOM BHJIE, ¥ TI0 PEKOMEH/I0BAHHOM JIMTEpaType.

[Ipit NOATOTOBKE K MPAKTHYECKHM 3AaHSATHSIM CTYICHTaM HEOOXOMMMO MO JIEKIUSM
IPOUMTATh MaTepHall MO TeMe HPEJCTOANIETO 3aHSTHS M HEIOHATHBIC BONPOCH BBIACHHUTH C
TperojiaBaTesieM B Havase 3aHATHs. Pacxoi BpeMEeHU CTYJACHTOM Ha OJIHO 3aHATHC COCTABIACT
0KO0JI0 3 yaca.

[Tocrie BBINOJIHEHHWs YIPOKHEHUS B Cpele IPOEKTUPOBAHUs WM  MOJCIMPOBAHMS
(QYHKUMOHHpOBAHHUS  MPOrPAMMHOrO  OO€CIHEUEHHs — pe3yslbTaThl  CTY[AEHT — NPENBIBIACT
TpernojaBaTeNio Ha 9KpaHe KOMIBIOTEPHOro Monutopa. IlpernonaBaresb KOHTPOIUPYET
KA4eCTBO BBIMTOJHEHUS 3aJaHUSl CTYJEHTOM H MOMOTraeT HCIPaBUTh OUIMOKH C TOSCHCHUSIMH
HENPABUIILHO MOHSATHIX CTYJEHTOM DJIEMEHTOB Kypca.

JlaGopaTopHbie PaboThI MPE/IONATAI0T CAMOCTOSTENBHYIO paboTy cTy/leHTa B 00beme 8
4acoB Ha ojaHy Jaboparopuyio pabory. CamocTosTenbHas paboTa COCTOMT B MOArOTOBKE K
nabopaTopHoif paboTe, MOArOTOBKE OTYETAa MO BBIMTOJHEHHOH WM pabore ¥ 3alluTe
1abopaTopHOil paboThI.

[ToaroToBka K sabopaTopHOU padoTe BKIIOYAET W3yU€HHE TCOPETHUYECKHMX CBEJICHHH IO
TeMe J51a0OpaTOpHOM paboOThl € MCIOJIL30BAHMEM JIEKIMH M METOJMYECKHX YKa3aHUH K
nmabopaTopHOi padoTe.

OdopmiieHre o0TYeTa 10 1a00paTOpHON pabOTE NOJIKHO BBIIOJIHATHCSA C YIETOM OCHOBHBIX
TpeGoBanuil K KOHCTPYKTOpCKHM jokymenTam. Odopmienne oruera monxocteio mo ECK/
J0CTATOYHO TPYJOEMKO M OTHHMET MHOIO BPEMEHH y CTyJEHTa. YUHTBIBas Mablii 00beM
oTuera, 3a OCHOBY TpeboBaHWii K oQpopMmieHHIO Oepercss TOJIbKO 00Imas CTpyKTypa
TexHopabouero mpoekra u npasuiaa pyOpukaumu. OctaneHble Tpebopanms ECKJI[ x
O(pOPMIICHHIO JIOKYMEHTOB B OTYETaX CUMTAIOTCA HEOoOA3aTENbHBIMH, T.€. JIEHCTBYIOT
OOLIEeNPUHSTEIE TPABNIIA JINTEPATYPHOTO s3bIKA.

KypcoBasi paGora BBINOJHACTCA CTYACHTAMH CaMOCTOATENbHO € KOHCY/JIbTAlMAMH
MIPETo/1aBaTesl. PaGora coctour B pa3zpaboTKe CTPYKTYPHOH M JIEKTPHUYECKOH
MPUHIMITHATBHON CXEM, @JITOpUTMa M YHOPaBJSIOMEH NporpaMmMbl  MHKPOIPOLECCOPHOTO
ycTpoiicTBa. PacuerHass wacTb KypcoBOH paOoThl IpeirnosaraeT pacyeTbl [0 OIpeIe/ICHUIO
COOTBETCTBHUS MEXTY apru(PMETHUSCKUM KOJOM B MHKPOIIPOILIECCOPE U aMIITUTYA0N HaNpSIKEHUsI
Ha BBIXOJIE F€HEPaTopa, a TaKkKe MeXJ1y KOJIMUECTBOM M CKOPOCTBHIO BBITOJIHEHUS MAlIMHHBIX

KOMaHJ OTHOCHTCJIEHO MOMCHTOB BPEMCHU XapPaKTCPHLIX TOYCK rpa(bm(a BBIXOJHOI'O CHUT'HAJia.



DTO MO3BOJSIET CTYAECHTaM YBUAETH CTYJICHTaM CBSA3b MEKAY YIIpaBIISIOLIEH TPOrpaMMON
MHKpOITPOIIeCCOpa U CHIHaJlaMi Ha BBIXOJAX nepu(epuitHbIX YCTPOHCTB MUKPOIIPOLECCOPA.
Tlocite pa3paboTKH MPOrpaMMbl €€ (pyHKIIMOHHPOBAHME TTPOBEPACTCS MOJICIMPOBAHHEM B

cpene Multisim 10. Pe3yipTaThl TOMEIIAKOTCS B pabouyro 4acTh KypcoBOH pabOTBhI.

5.3.  MyJabTHMe/HIHbIE TEXHOJIOTHH 00y YeHHsI

Bce JIeKIMOHHBIE 3aHSTHS MPOBOJSTCS B BHIE IPE3EHTAlUH B MYJIbTUMEIUIHHOM
ayIMTOPUM C HCIOJIB30BAHHEM KOMIBIOTEPHOIO NPOCKTOPA M MPEACTABICHUEM OT 15 no 30
CJIAIIOB TI0 KKIOW JIEKITHH.

JlaGopaTtopHble ¥ TNPAKTHYECKME 3aHATHS INPOBOAATCA C  IIMPOKHM  MPUMCHEHHEM
KOMITBIOTEPHBIX ~ TEXHOJIOTHMH B CpellaXx — aBTOMATH3HMPOBAHHOTO  MPOCKTHPOBAHMA U
MOJIEIMPOBAHHUS 1I(POBBIX U MHUKPOIPOLECCOPHBIX YCTPOUCTB.

CTyneHTaM MNPeJOCTaBIsIeTess Kype JIEKIMH B e/EKTPOHHOM dopme M omHMCcaHUs BCeX
nabopaTopHbIX paboT. KoMIbIOTEPHBIE TEXHOJIOIHHM HCHOIBb3YIOTCA M PH oopmiIeHHH

1ab0paTOpPHBIX PadoT.

6. OUEHOYHBIE CPEJICTBA 1JIsI TEKYIIEI'O KOHTPOJISA
YCIEBAEMOCTH, TIPOMEKYTOYHON ATTECTALIMHA 110 UTOI'AM
OCBOEHMUS JUCHUNIMHBI 1 YYEBHO-METOJUYECKOE OBECIIEYEHUE

CAMOCTOSITEJABHON PABOTBI CTYJIEHTOB

6.1. Texymuii KOHTPOJIb B ceMecTpe

6.1.1. Bonnpocw! K peiiTuHr-koHTpo.10 Nel

p—

Kaccudukarus MUKPOIIPOLECCOPOB.

2. ®OH — HelMaHOBCKas ApXUTEKTYpa U PYHKLMHU Y3JI0B MUKPOKOHTPOJIIEPOB.

(U8]

["apBapzckast apXUTEKTypa ¥ (YHKIHH y3JI0B MUKPOKOHTPOJIIEPOB.
ApupMeTHuecKre ONepaluu HaJl IBONYHBIMU YUCITAMH.
CyMMaTopBbl ¥ MOJIyCYyMMaTOPHI

MHoropazpsiiHble CyMMaTOPBI

AprpMeTHKO-TOrnUeCKUE yCTPOUCTBA.

Jloruka Ha koMmiaemenTapasix MOIT tpan3zucropax (KMOII).

0 2 =N R

CraTiHyeckye 3alIOMUHAIONINE YCTPOMCTBA.

10. Macounsle [13V.

11.  IIporpammupyemsbie [13VY ¢ yabpTpaduoaeTOBLIM CTHPAHHEM H DJICKTPHICCKH

epe3arnuchbiBACMbIC.



6.1.2. Bonpochbl K peiiTHHr-KOHTPo.110 Ne2

Apxurekrypa PIC -MHUKPOKOHTPOJIIIEPOB U ($YHKLIMH HX y3JI0B.

2. Craguu MOAroTOBKH NPOrPaAMMHOTO OOecreueHus Iiss MUKPOKOHTPOJUICPOB.
3. OcoOeHHOCTH pa3pabOTKU IPOrpaMM Jiisi MUKPOKOHTPOJIIIEPOB.
4.  TporpammupoBanue Ha MPASM, 0COOGCHHOCTH MOAIOTOBKM HCXOIHOTO TEKCTa H
TPaHCIIALUH.
5. OcHOBHBIE Ollepaliy HaJ OaiTaMu.
6.  Ocnosubie KoMaH/ bl nepelavu yIpaBieHHs.
7. OcHoBHBIC bUT-0pHEeHTHPOBAHHBIC KOMAH/bL.
8.  Ocnosuble CHMBOJIBHBIE KOMAH/IbI.
6.1.3. Bonpocbl K peliTHHI-KOHTPO.I0 Ne3
1. OcHOBHbIE IUPEKTHBBI MakpoaccemOepa.
2. Ilporpammuposanue nopros [[BB.
3. I[Tpoitecc HACTPOMKHM TAKTOBOTO IeHepaTopa.
4. TakTOBBIN reHepaTop ¢ KepaMUIECKUM UIIM KBapIEBBIM PE30HATOPOM.
S. TakTOBBIi TeHEpaTOp ¢ BHEIIHEN U BHyTpeHHel Bpemsasaatoniei RC-nensio.
6. BHeIHui TaKTOBBIA IeHEPATOP.
6.1.4. Konrpoabusie Tectbl no CPC
Ho-
Bomnpoc Bapuants! oTBeTa
Mep
1 2 3

Kaxoe ycTpoiicTBO

ITamsTe TaHHBIX

XapaKTepHO I

[HIuna naHHBIX

MHUKPOKOHTPOJIIIEPOB

[IInuna xomans

rapBapAcKoi apxXUTEeKTyphbI

MHUKpONIPOrpaMMHOE YCTPOUCTBO HIIH JIETEKTOP

KOMaH /[




2

3

K kakomy yCTpOHCTBY

AJTY

MHKPOKOHTPOJIJIEPA

[IIvHa JaHHBIX

MO AKJIIOYaIOTCA

[Ilnga xoMaH[,

nepudepuitHpie yCTporcTBa

TakToBBIN reHepaTop

CyeTuuK KOMaH]I

Kaxkoe ycTpoitcTBO
MHKpOIporeccopa
peayinzyeT BbIOOPKY

CICAYIOIIEH KOMaH/Ibl

Kaxkoe 13 ycTpoicTB USART
MHKPOKOHTpOJIIEpa SSP
npeIHa3HAYEHO IS CCP
ACHUHXPOHHOTO A]_[H
BBO/1a/BbIBOJIA
AKKYMYJISITOD

[IInHa maHHBIX

AJTY

CyeTurK KOMaH1

Kaxkue ycrpoiicTsa B
MHUKPOIIpoLECcCcope
MO3BOJISIIOT YMEHBIIUTD
YHCIIO apPECOB B KOMAHIC U

€€ pa3psIHOCTD

[TamMsITh JaHHBIX W LITMHA JaHHBIX

CyeTUnK KOMaH/1 U aKKyMYJIATOD

AJTY n MITY

[TamsaTh porpamMm H HHUHa KOMaHZ

Kakoii Habop BHEIIHUX
YCTPOUCTB OOBIYHO
HEOOXOAUM U
obecrieueHust padoThl

MHKPOKOHTpOJIIIEPa

(DIIE)LH-I'IaMﬂTb, HHa JaHHbIX

I'TU, MIIY u geTekTop KOMaHI

AJIY, mamsiTh porpaMM U JaHHBIX

bnox nurtanus, cxema copoca, ['THU
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7. Kakyto o011yto CTpyKTypy BecKOHEUYHBI UK CO BJIOKEHHBIMH ITUKJIAMH U
UMeeT aJrOpUTM JIOTUKOM
YIPaBJISIIOLLEH TPOTPaMMBbL CJI0KHYIO CTPYKTYPY C HauaJloM U OCTaHOBOM
MHKpOTIpoIeccopa HaGop B10’KEHHBIX KOHEYHBIX IIMKJIOB
JIuneitHas CTPYKTYypa ¢ Ha4ajoM ¥ OCTAaHOBOM
8. Kakue KoMaHbl MOTYT KomaHabl IepeCchbUIKH JaHHBIX
BBIIIOJIHUTE IIPOBEPKY Brrunranue + npoBepka 3Haka + gp to
ycioBus (a<b) u nmepexon CrokeHue + CUMMBOJIbHAS KoMaHaa + go to
IIPH BBINTOJIHEHUU Jloruueckue koManas + go to
9. [Touemy perucTpsl OHM UMEIOT CIEIHAIbHOE Ha3HAYCHHUE
CIENMAILHOTO Ha3HAUYEHHUS He mocTynHbl JUTsl 3alIMCH JIaHHBIX
HE MOTYT MCII0JIb30BaThCs B03MOKHBI OIIMOKK U OTKa3bl 000Py10BAHKS
Kak pabouue ssYenKH He Bce omepaiiui B HUX BBIIOJHAIOTCS
1 2 3
10. CKOJIbKO CTaaui 2
MIPOSKTHUPOBAHUS TPOrPaMM 3
MPETyCMOTPEHO CPeIor 7
MPLAB 15

/¢ 8

OCHOBHOE IIPEUMYIIIECTBO

s3bIKa acceMoOep

BrIcokast IPOU3BOIUTEILHOCTD Pa3paboTKH

porpaMm

MunumannHasl naMsiTh U BpPEMs BBITTOJIHCHUS

IPOrpPaMMbl

[IpocToTa mporpaMMHUpPOBaHHUS

Pa3zBuTas TexHuka ImoArporpaMM MU TUITOBLIX

IPOEKTOB




1 2 3
12, OCHOBHOHM HEJOCTATOK Huskas npou3BOMTEIBHOCTE Pa3padOTKU POrpaMM
s3bIKa acceMoOuep OTHOCUTENBHO OO0JIBIION pacxo/l MaMsITH
OTHOCHTEJIBHO OO0JIBIIIOE BPEMS BBIIIOJIHEHHUS
MPOrPAMMBI
13. Kakoli BUJ1 KOMaH]1 baiitoBble
accemOuepa PIC16 burtosbie
UCIIOJIB3YET [lepenaun ynpasiieHus
HETIOCPECTBEHHYIO CUMBOJIbHBIE
ajipecario
14. Kakast u3 npuBeIeHHBIX MOV
KOMaHJ{ OTHOCUTCS K ADD
KOMaH1aM yIpaBIICHHUs BSF
RETLW
15. Kakoe oTianuune 1MpeKkTHB Nx 6onblie
Makpoaccembepa ot Onu GoJiee yHUBEpPCATIBHBI
HCTIOTHSIEMBIX MHCTPYKIIHH BeicTpee UCIONIHAIOTCS B IIPOIIECCOPE
HanboJiee CyIeCTBEHHO OHHM TOJBKO YHNPaBJIAIOT IPOLECCOM TPAHCIISAIINN
16. Kaxko#i peructp nopra PORT<x>
napajuIeJIbHOTO TRIS<x>
BBOJIa/BBIBO/IA YIIPABIISET PIR1
HarpaByieHueM oOMeHa PIR2

JaHHBIMH




11 2 3
17. Kaxkoe norudeckoe ab=F4+h
BBIpKEHUE BbIpAKAET a(b+c) = ab +ac
3aKoH jJ¢ MopraHa a+bia+E)=ga
ala+b)=a
18. Kakoii HabOp JOTHYECKUX ", NJIN
(GYHKUMN ABISAETCS nJn
MUHHMAaILHBIM 0a31COM N-HE
U, NN, HE
19. ITo kaKoli U3 CTPYKTYpP Ha6op NJIN — muOTOBXO10Bas M
CTPOUTCS JIM3BIOHKTUBHAS HaGop 1 — muorosxonosas MJIN
HopMasibHast popma Ha6op U-HE — muorosxonosas MJIM-HE
Ha6op MJIN-HE — muorosxoznosas UJIN
20. 1o kako¥ U3 CTPYKTYp HaGop NJIN — muoroBxoiopas M1
CTPOUTCS] KOHBIOHKTUBHAS Ha6op U1 — muorosxonosas MJIN
HOpMalibHast popma Ha6op U-HE — muorosxonosas UJIM-HE
Ha6op UJIN-HE — muorosxonosas MJIN
21. | Kaxoi koA UCIIOJIB3YETCs B JIBOWYHBII
kaprax Kapno s JlecsaTHUHBIH
HyMepalu# CTPOK U JIBOUYHO-1€CATUYHBIN
CTOJ0LOB I'pest
22. Kaxue o6sactu paBHbIX [IpsimoyrosbHbIE
3HA4YEeHUH Y Ha/lo BBIAEIATH KBanpaTHeie

IIpH MUHUMU3AIHUU C

nomoInpto Kapt Kapao

[IpssMOyTOJIbHBIE C ITMHON CTOPOH KPaTHBIM

CTENEHsIM 2

OBaJIbHBIC
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23,

Kaxoe ycTpoicTBO €
YCTOHYHBBLIMH
COCTOSIHUSIMH MOYKHO

CYUTaATh TPUITECPOM

JIro60e yCTpOHCTBO € ABYMSI COCTOSTHUSMH

Jlornyeckoe yCTpOMCTBO U3 JIBYX HHBEPTOPOB

JTioboe oruyeckoe ycrpoiicto n3 ayx MJIM-HE

C ABYMs COCTOSIHUSAMH U BXOJIOM yHpaBJICHHS

24.

Kakoe 13 nepeuucieHHbIX
YCTPOMCTB MOYKET
MCITOJIB30BATHCS ISl CUeTa

HUMITYJICOB

AcuaxpoHHBIH RS-Tpurrep

Craruueckuii D-Ttpurrep

Jlunamuyeckuii K-tpurrep

CunxpoHHbIi RS-Tpurrep

10.

11.

6.2. Boripochl K YK3aMeHy

OCHOBHBIE 3aKOHBI OyJIeBOI areOpsbl.

AHanm3 KOMOMHAIIMOHHBIX YCTPOHCTB (6€3 maMsTh).

CrangapTHbie GOPMBI TOTHUECKUX (DYHKLIUH.

MuHUMH3AIKS JTOTHUECKUX (DYHKIIHH.

CuHTe3 KOMOMHAIIMOHHBIX YCTPOUCTB.

[TpuHImn paboTH! TpUTTepa, PyHKIMOHAIbHAs CXeMa TpUrTepa.

TpI/IFFCpr C JIMHAMHWYCCKHUM YITPaBJICHUCM! (l)}/HKHI/IOHaHBHaﬂ cxema, NpuHIHAIL pa6OTI>I 151

BPEMCHHBIC IHarpaMMBbl.

JIByxcTynenuatbie Tpurrepbl. JK-rpurrep: (hyHKIHOHATbHAS CXEMa, TIPUHIIAI paboOThI K

BPEMECHHBIC IHarpaMMBbl.

[TapayuienbHbIe perueTphl: GyHKIIMOHATIbHAS CXeMa, IPUHIMI paOOThI K BpPEMEHHbIE

JuarpaMMbl.

CIBHTOBBIE PETHCTPHI: (PYHKIIMOHATBHAS CXeMa, IPUHIUI PabOThl U BPEMEHHBIE

JuarpaMMbl.

[TapautenibHbIC perucTphl: GyHKIMOHAIBHAS CXeMa, IPUHIHUIT PadOThI U BPEMEHHbBIC

JArarpaMMmbl.




12.

13.

14.

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

26.
27.
28.

29,
30.
3l
32.
33.

35.
36
37

CIIBUTOBBIE PETMCTPLI: (DYHKI[HOHATBHAS CXEMa, IPHHLUII PAOOTHI U BPEMEHHbBIC
JIarpaMMBbl.
JIBOMYHBIE CYETYUKH C TTOCIICIOBATEIBHBIM IIEPEHOCOM: (DYHKIMOHAIIbHAS CXeMa,

IPUHIAI pabOTH U BPEMEHHBIE IHarPaMMBbI.

LludpoBble MyJIbTHILIEKCOPBI U AEMYJIbTUIIIEKCOPHL: (QyHKIIMOHAIBHAS CXeMA, TIPUHIUII

pabOThI U BPEMEHHBIE IHarpaMMEI.

ApudMeTHUECKUE ONepaliy HaJl ABOMYHBIMH YHCTAMH.

CyMMaTopsl ¥ TOJIYCYMMATOphl: GyHKIMOHATBHAS CXeMa, JJOTUKa paboThl
MuoropaspsiHble cyMMaTopbl: GYHKIMOHATIBHAS CXeMa M IIPUHLKIT pabOThI.
Apu(METUKO-TIOTHIECKHE YCTPOHCTBA: QYHKIMOHAIbHAS CXEMA U IPMHIKI PAadOTHL.
Knaccuduxanus MUKpPOIIPOLIECCOPOB.

®on — HeliMaHOBCKast apXUTEKTypa ¥ (PYHKIIMH y3JI0B MUKPOKOHTPOJUIEPOB.
[apBapckast apXUTEKTypa U PYHKIUH y3J10B MUKPOKOHTPOJLIEPOB.
Apxurektypa PIC -MHKPOKOHTPOIIIIEPOB U (DYHKIUH UX y3JIOB.

Craauu MoJArOTOBKH MPOTPAMMHOTO 00ecTeueHusl 11t MUKPOKOHTPOJIIEPOB.
[Topsinox pazpaboTKy mporpamm JJisi MUKPOKOHTPOJIJIEPOB.

[Tporpammuposanre Ha MPASM, 0cOOEHHOCTH MOJATOTOBKHA UCXOJHOTO TEKCTA

TPAHCIISLIUH.
CraTuueckue 3alIOMHHAIOIUE YCTPOUCTBA.

Macounsie [13V.

[Iporpammupyemsie 113V ¢ yabTpaduoIeTOBBIM CTUPAHHEM U SJICKTPUIECKH

nepe3anucbiBacMbIC.

[IpoekTrpoBaHre MUKPOIIPOIIECCOPHBIX YCTPOMCTB.

PazpaboTka npuHIUIIHATBHON 2JIEKTPUYECKOH CXEMBbI MUKPOIIPOIIECCOPHOTO YCTPOMCTRA.

OcoOEeHHOCTH HAMCAHUs IPOrPaMM J1JIsi MUKPOTIPOLIECCOPOB.

CTaguu noAroTOBKH MPOrpaMMHOT0 00eCHeueH s ISl MUKPOKOHTPOJIIEPOB.
DneKTpuuecKas cxema u GYHKIIMOHMPOBAHKUE TUITIOBOrO mopra [[BB.
[IporpammupoBanue nopros [[BB.

IIpouecc HacTpoNKHM TAKTOBOTO TeHEpaTopa.

TakToBbIif reHepaTop ¢ KEPAMUUYECKUM HIIM KBapIECBHIM pe30HaTop0M.

TaxToBBI reHepaTop ¢ BHENIHEH U BHyTpeHHeH BpeMsizagatouieit RC-1emnbio.



6.3. Tembl KypCcOBBIX padoT
MHEKpOTIPOLIECCOPHBIN FeHepaTOp NEPUOANIECCKUX KoJIeOaHWi CII0KHOU (OPMBIL.
MHKPOIIPOIECCOPHOE YCTPOHCTBO IU(POBOTO BBO/IA/BBIBOAA.
[Ipeo6pasosatens anatorosoro curnana UM - curuai.
MHUKPOIPOIECCOPHBIIl cTa0MIM3aTOP MOCTOSHHOTO HAITPSKECHUS.
MHUKPOIPOIECCOPHBIH CTAOUIN3aTOP MEPEMEHHOTO TOKA.
MHEKpPOIPOLECCOPHBIA BOJIBTMETP.
DJIEKTPOHHBIE YaCHI.

MHuKpOIpONECCOPHBbIi OMOMETP [UIsl BENOCUIIENA.

o B -

C4eTyuK Yyucia maros.

_.
e

M3mepuTeb 4acTOTHI I1yJIbCa.

7. VUEBHO-METOJINYECKOE U UH®POPMALIMOHHOE OBECIIEYEHUE
JUCHUITVIMHDBI

7.1. OcHoBHas1 JIUTEpaTypa

1. Cvupros, H0.A. OCHOBBI MHKPOIMEKTPOHUKH M MHKPOIPOIECCOPHON TEXHHKH: yuebHoe

nocobue / 10.A. Cvupuos, C.B. Cokosos, E.B. Turos. — CII6. : Jlans, 2013. — 496 c.

2. Muxpomnporeccopuble cuctembl: Yuebnuk / B.B. I'ypos. - M.: HUII UHOPA-M, 2015. -
336 c.

3. PoxennoB, A.A. IlpoekTHpoBaHHE BCTPAaMBAaEMbIX CHUCTEM Ha MHKPOKOHTpOJIIEpax:

nabopaTOpHBIA MPAKTUKYM [DIEKTPOHHBIA pecypc] @ — Womkap-Ona : TII'TY (IToomkckwuii

rocyIapCTBEHHBIHM TeXHomornyeckuit yausepeuter), 2015, — 120 c.

7.2. JlonostHuTEIbHAS JIUTEPATYpa

1. "MHUKpPOIPOIECCOPHBIE CHCTEMBI [ DIEeKTPOHHBIN pecype] : YueOnoe nocodue as Bysos/ E.K.
Anexcanjpos, P.W. I'pymsuukuit, M.C. Kynpusnos, O.E. Mapreinos, J[.W. Ilandunos, T.B.
Pemusesuy, 10.C. Tarapunos, E.IT. Yrpromos, M.W. [arypun; ITox o6m. pex. 1. B. [Tyzankosa.
- CII6. : ITonmrexnuka, 2012."

2. Muxpoxontposuiepbl MSP430: nepBoe 3HakoMcTBO [DexTponnbli pecype] / b.IO. Cemenos -

M. : COJIOH-ITIPECC, 2009.

3. DnexrponHas naboparopus Ha IBM PC. JlaGoparopubii mpaktukym Ha Electronics

Workbench 1 VisSim o 31emMeHTaM TeleKOMMYHHKAIMOHHBIX CHCTeM [ DIeKTpOHHBIN pecypce] /



B.U. Kapnamyk - M. : COJIOH-TIPECC, 2008. 4. Bonoeuu, I'.M. CxemoTeXHHIKa aHaIOTOBBIX 1
AHAIOTO-IIH(POBLIX HJIEKTPOHHBIX YCTPOiCTB: yueOHoe nocodue. — M. Jomka-XXI, 2011. —

528 ¢. ISBN5980032118.

7.3. IlepuoauvecKkne U3IaHHUsI
OTevecTBEHHBIE Ky PHAJIBI:
e II3BecTHd BBICHIMX YUeOHBIX 3aBeIcHUH. DIEKTPOHUKA
e PajMoTeXHHKA U 2JIEKTPOHHUKA;
e [Ipubopbl ¥ TEXHUKA SKCIIEPHUMEHTA;
e KOMIIOHEHTHI U TEXHOJIOIHH

e Iludposas oOpaboTKa 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.Janbook.com

http://www.studentlibrary.ru/

8. MATEPUAJIbHO-TEXHUYECKOE OBECIHEYEHHUE JUCUHUIIJIMHbI

MateprajibHO-TeXHHUECKOe 0OecIeYeHHe AUCUUITIMHBI BKIIOYACT:

e KadeapanbHbIe MyJIbTUMEAUHHbIE cpeicTBa (aya. 301-3 n 335-3);

e HaGopHI CHaiioB 1Mo BeeM JieKuusiM (0T 5 10 20 ¢c1aii10B 10 KaXI0H JEKIUH);

e 13 xommeioTepoB B Jgaboparopun 306-3 co cCrHenMaIM3MpOBAHHBIM MPOIPAMMHBIM
obecrieueHUEM BHPTYaIbHBIX MPHOOPOB M CPEACTB MNPOECKTUPOBAHUS MHKPOIPOIECCOPOB
PIC, ARM 7, Blackfin;

e [IporpaMMHBIE MAKEThI Ul MOJEIMPOBAHHMS M IPOrPAMMUPOBAHUSA MHKPOIPOILECCOPHBIX
cpencts Multisim 10 u LabVIEW 8.20, a Taxoke cBOOOIHO pacnpoCcTpaHAeMOe IPOrpaMMHOE
obecrieyenue s MPOEKTUPOBaHUS MUKporporieccopHoro [10 MPLab IDE;

e JIEMOHCTpPALMOHHBIE MIAThI s n3ydeHust Mukpornpoueccopos PIC, ARM 7, Blackfin.



Paboyas mporpamMma JIMCHMIUIMHBI COCTaBIEHA B COOTBETCTBHH ¢ TpebGoBanuamu OI'OC

BO no nanpasnenuto 11.03.02 - UHPpOKOMMYHHUKAIHOHHbIE TEXHOJIOTHH H CHCTEMbI CBSI3H.

C )
PaGouyto nporpammy cocrasui [laseizos I7.]1. e A

(®UO, noanucs)

Penensent - I'en. lupexrop BBK «Pammocssss» k.T.H. Bormanos A.E. C%

(npeacraBuTenb padoTtoaarens) (Mecto paboThl, 10JKHOCT, PO, nour@{f

[Iporpamma pacemoTpena u o100peHa Ha 3aceaHuy Kadepbl PaIMOTEXHUKU U PaHOCHCTEM

[potoxon Ne /2 ot £. /% /% roma

3aBenyrommii kadeapoit T O.P. Hukurun

j(l"lOﬂnqu)

Pabouas nporpamma paccMoTpeHa M 0/100peHa Ha 3acelaHiM y4eOHO-METOIHUYECKON

xoMuccuu HanpasiieHus 11.03.02 - HpoxoMMyHHKAIIMOHHBIE TEXHOIOTHH H CHCTEMBbI CBS3H.

MporokonNe /O ot ¥ L, /);anf

[Ipencenarens komuccuu : »5”? el O.P. Huxkurtun
(CDI/I’Qg/ﬁbﬂnMCL)
JIMCT INIEPEYTBEPK/JIEHUWS

PABOYEN TPOT'PAMMBI JUCHUTJIUHBI (MOAYJIS)

Paboyas nporpamma on06pena Ha YUEOHBIN 01

[Iporoxoun 3acenanust kadeaper No oT rojia

3aBeyromuit kadeapoii

Paboyas nporpamma og06pena na y4eOHBIN 10/

[IpoTokon 3acenanus kaenapsr Ne oT roja

3aBeyromuii kadeapoii

Pabouas nporpamma ono6pena na yueOHBIH roj

[Iporoxosn 3acenanus kadenapor No oT roja

3aseyromuit kadeapoit




