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1. IEJIX OCBOEHUS JUCHUITJIUHBI

[le/sIMH  OCBOEHMsI JHCHMIUIMHBL "MuKponponeccopnas TeXHHKa B CHCTEMaX CBSI3U"

SIBJISAFOTCA

1. OzmakomiieHue ¢ apupMeTHYCCKUMHU M JIOTHYCCKUMHM OCHOBAMH MOCTPOCHHUA 1 poBBIX
PAMOTEXHUYEKUX ~ YCTPOHCTB, MPOrPaMMHBIM U MHKPOIPOTpaMMHbBIM criocobamu
yIIpaBJIeHHs, MPUHLMIAMH CTPYKTYPHOH M MPOrpaMMHOU OpraHu3ariy (apXUTEKTYpHI)
MHKPOTPOLECCOPHBIX BHIYUCIUTENILHBIX YCTPOHCTE M MUKPOKOHTPOJIICPOB.

2. QopMHpoBaHHe  IPAKTHYECKMX  HABBIKOB B TEXHHMKE  MpOrpaMMHUPOBAHHA
MEKPOIPOLIECCOPOB H PaboTBI ¢ NPOrpaMMHO-AMIAPATHBIMU CPEACTBAMH CONPAKCHHS
MHKPOIPOIECCOPHBIX YCTPOHCTB M 9JIEKTPOHHBIX 3BEHBEB CPE/ICTB CBSI3H.

3. Tloarotopka B OOJNACTH MHKPOIPOLECCOPHOH TEXHHKM Juis paboThl B HAY4HO-
HCCIIeIoBATeIbCKOI cdepe mpodeccHOHAIBHON JedTenbHocTr. KpoMe TOro moiy4eHHbIe
JHAHHMS MO3BOAT CO3/aTh HeoOXoaumyio 0aszy Uit d(pGdekTHBHOH paboThl B APYrHX
chepax:

® IPOECKTHO-KOHCTPYKTOPCKOM;

e  [IPOU3BOJICTBEHHO-TEXHOJIOTHYECKOM;
e  OpraHM3alMOHHO-YIIPABIECHYECKOM;
e MOHT&XHO-HAJIAJI0YHOM;

L4 CepBHCHO-BKCHﬂyaTaHHOHHOﬁ.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO

Jlncnmmiraa "MHIKpoTpoIieccopHas TeXHHKa B CHCTEMax CBsi3H" OTHOCHTCS K Oa3oBoH

YHacCTH.

Bsaumocensw ¢ opyzumu oucyunjiuHamu

JucuuiuiiHa  "MUKpONpOIeCCOpHas TEXHHKA B CHCTEMAxX CBsA3M' BXOMHT B PAll
JMCIMIUINH, CBSI3AHHBIX C PA3MUHBIMM ACIEKTaMH PajJH0dJIeKTPOHUKH M BBIMMCIHTEILHOH

TEXHUKU U UX UCIIOJIB30OBAHUS IJIS 06pa60TKI/I CUTHAJIOB U YIIpaBJICHHUS ITPOIECCAMU.



B mpouecce W3yueHHs NAHHOW JIICLMIUIMHBI MCIOJB3YIOTCA 3SHAHMA nproOpeTaeMble

CTYJIEHTaMHU B CJIC1YIOIIHX JTUCUUMIITIMHAX:

a)"Teopus JIEKTPUYECKHUX LETen";

6)" U] opMalMOHHbIE TEXHOTOTHH B MHPOKOMMYHHKAIIMOHHBIX cucremax';
B) " DJIeKTpOHUKA";

r) "OCHOBBI KOMITBIOTEPHBIX TEXHOIIOTUH B JIEKTPOHHUKE "

1) "®uznueckue OCHOBBI NEKTPOHUKH" .

Kpome Toro, npu M3y4eHUH JTUCHUILINHBI "LIndpoBble yCTPOKCTBA K MHKPOIPOIECCOPBI” B

HEeOOXOMMOM CTEINEHU UCIOJIB3YIOTCS 3HaHUS 1 HaBBIKU CJICAYIOMMX OUCHUITIMH:

3) "Bricinast MaremMaTHka';

n) "duznka";

k) "MHOCTpaHHBIH SI3bIK" .

B cBoo ouepenp auctmiinaa "ludposeie ycrponcTsa U MHKPOIPOIECCOPbI” ABJIACTCS
6a30BOil JUIS IMCIIMILIAH, CBI3aHHBIX C ACMIEKTAMHU alllapaTypHOH W NPOrpaMMHON pean3aiii
YCTpOMCTB M CHCTEM  TEJICKOMMYHHKALMH, — TaKMX — KaK "OCHOBBI ~ TOCTPOECHHUS
HHYOKOMMYHHKAIMOHHBIX CHCTeM M ceTeil", "MeToibl 1 yCTpOHCTBA Mepeaain CUI'HAJIOB",
"Mertombl W ycTpoiicTBa Tpuema curhanoB", "OGpaborka curnainos”, "DIEKTpONMTAHKE

L2t

YCTPOHCTB | CHCTEM TelleKoMMyHHKanui'", "O0paboTka cUrHasoB .

3. KOMIETEHLIHU OBYYAIOLIEI'OCsl, POPMUPYEMBIE
B PE3YJIbTATE OCBOEHUWSI JUCHUIIJIMHBI (MOLYJIS)

B pesynbraTe OCBOCHHS AMCLHMIUIMHBI OOYYAIOIMHCS JO0JDKEH 00s1ajarh Ce1yIomnMHu
OOIIEKyILTYPHBIMH, 00UIEIPO(GECcCHOHATLHBIME U IPO(ECCHOHATEHBIMI KOMIIETEHITUAMH (OK,

OIIK u IIK):

e  CrOCOOHOCTBIO K caMoopranusaruu u camoodpaszosanuio (OK-7);

e CIIOCOOHOCTBHIO [IPOBOJAUTL MHCTPYMEHTAJIbHBIC H3MCPCHHI, UCIIOJIb3YCMBIC B obsactu

HMHPOKOMMYHHKAIIMOHHBIX TexHOIOrHit 1 cucteM ciszu (OT1K-6);



e CIIOCOOHOCTBHIO IIPUMEHATH COBPCMCHHBIC TCOPETHYECKHUEC H DKCIEPUMCHTAIBHBIC
METOBl HCCJIEeA0BaHUs C  LCJbIO CO37IaHUsI HOBBIX TIEPCIEKTHUBHBIX Cpe€acCTB

snextpocsszu u uHdopmaruky (ITK-17).

B pe3ysibTate 0CBOEHMS AUCIUTIIMHEIL 00yYaroIHUICs TOJIKEH:
1. 3uaTh:

- KJIacCU(PUKAIMIO U BO3MOYKHOCTH HCIOJIB30BAHHS COBpPEMEHHON MHKpPOIIPOIECCOPHOH 0asbl,
ApXUTEKTYPY ~MHKPOIPOIECCOpoB M MHUKpPoOBM, o0IIMe MPUHIHUIBL  [TPOCKTHPOBAHUA
MHKPOIIPOIECCOPHBIX BBIYMCITHTEBHBIX YCTPOHCTB HAa OCHOBE [PUMCHCHMSA COBPEMEHHDIX
mukpokontposuiepos (ITK-17);

- METOZBl HPOTPaMMHPOBAHHMS W OTIAJKH HPOrPaMM MHKPOIPOUECCOPHBIX YCTPOHCTB
06paboTku curnaios u ynpasnenus (OIK-6);

- IEPCTICKTUBbI U TEHIAECHIIMH PA3BUTHS MHUKPOTIPOLIECCOPHON TEXHUKH (OK-7):.
2. YMeTh:

- COCTABJIATH M JICTAIU3MPOBATH AITOPUTM PEIaeMOM 3a/lauu, MePEBOAUThL AJITOPUTM Ha SI3BIK
ONMCAHHMST MUKDPOIPOLECCOPHBIX YCTPOICTB, OOOCHOBBIBATH BBIOOD OJNEMEHTHOH Oasbl H
OCYIIIECTBJISATh CHHTE3 BBIYMCIMTENIBHOIO YCTPOHCTBA, COCTABIATH M OTJIAKHBATE IMPOrPAMMBI
JUTS MEKPOITPOLIECCOPHOTO BBIYUCITHTEIS, BHIOMPATh HEOOXOAMMbIE CPE/ICTBA (OK-7, TIK-17);

- MCIIOJIb30BATh [UIS pellenus 3a1a4 00paboTKH CHIHAIOB, H3MEPEHHS, KOHTPOJIA, IMarHOCTHKH
M ynpaBieHuss OOBEKTAMHM M TEXHOIOTHYECKHMH IPOIECCAMM  BBIIYCKACMbIC cepuitHO
MHKPOOBM 1 mporpaMmMupyemMble KOHTPOIIIEPE! OTEUECTBEHHOH U 3apyOeKHOH HOMEHKIIATY b
(OIIK-6).

3. Biagers:

- METOJIOJIOTHEN MTPOEKTHPOBAHUS LIUPPOBBIX H MUKPOTIPOIIECCOPHBIX y3JI0B
TeneKoMMyHUKaIMOHHBIX yeTpoiicTs (OK-7. TTIK-17);

- METOJIOJIOTHEN pa3pabOTKH alrOPUTMOB M YIPABJISIOMIKX TPOrPaMM MUKPOIPOIECCOPHBIX
y3noB (OK-7, I[1K-17);

- METOJIOJIOTHEN aHaM3a ¥ CHHTE3a 3J1eKTPoHHbBIX Jornuecknx cxem (OK-7, OIIK-6).



4. CTPYKTYPA U COJAEP)KAHUE TUCHUILJINHBI

O611ast TPY0EMKOCTh JAUCIHILINHBI COCTABIISICT 5 3a4CTHBIX €/IMHHIL, 180 yacoB B 4-oM

ceMecTpe
Bupl yueOHON pabOThI, dopMbI
BKJIIOYAS O0BeM | TEKYLIETO
CaMOCTOSITEJILHYIO y4eOHOH | KOHTPOJIs
paboTy CTYIEHTOB paboThl, | ycleBae-
< | TPYIOEMKOCTb (B yacax) c MOCTH
% pUMEHE (Mo HeoelsM
Ne Pasznen (Tema) % =
o |8 = |7 |z -HUEM |cemecmpay),
n/m JIACILIMTITAHBI Z | = E g |E
&) § e L§ uHTEpak- | (popma
8 | =
T = o | ; & | THBHBIX |TPOMEXKY-
= |E|EE & =
5 |3 & |48 | O |g | MeTonoB TOYHOU
S|z g |8 <
= |3 | &
E |2 = (B wacax / |aTTecTallud
S |\Q
=S < %) (no cemec-
mpam)
1 2 314(51(6 |7|8] 9 |10 11 12
OCHOBHBIE TIOHATHS U 00IIKE
1 4 11|22 7 2/50
CBEIEHMSI O MUKPOIIPOIlECCOopax.
Apxutektypa RISK
2 4 1312|2 8 2/50
MHKPOTIPOIIECCOPOB
[IpoexTupoBanue
3 | paaModeKTPOHHBIX yeTpolicts | 4 | 5 | 2 | 2 8 2/50
Ha MHKpPOIpoLEeccopax.
[TporpammHoO-anapaTHbie PedTunr-
4 cpeacTsa KoHutpousst M otimanku | 4 | 7 | 2| 2 | 4 12 2/25 KOHTPOJIb
MITY Nel
CucTeMbl KOMaH/[I
5 4191212 8 2/50
MHUKPOIIPOLECCOPOB.
Cucrema komana RISK
6 411112124 12 2125

MHKpPOIIPOLECCOPOB




1 2 314(5(6(7|8| 9 |10 11 12
OcoOEHHOCTH
IpOrpaMMUPOBAHUS 5
PeliTunr-
nepu(pepuiHbBIX yCTPOUCTB
7 prcep FEE 411312 (2|4 12 2125 KOHTPOJIb
MHUKPOKOHTPOJIJIEPOB.
p p P N2
[TporpaMmMupoBaHye NU(YPOBBIX
YCTPOUCTB BBO/1a/BbIBO/IA.
YeTpoiceTBO U
IIPOrpaMMHUPOBAHKE TAKTOBOTO
8 4115121214 12 2/25
reHeparopa COBPEMEHHOTO
MHKPOKOHTpOJLIEPA
OcCHOBHbBIE TEHACHLWH Pa3BUTHS PeiiTunr -
9 COBPEMEHHOMI 4 11712122 11 2/33 KOHTPOJIb
MHKPOITPOIIECCOPHOM TEXHUKH Ne3
DK3aMeH,
Bceero 18|18 |18 90 18/33 >

* B rpadax «Jlaboparopnbie» u «lIpakTnyeckuey IpeicTaBlIeHa TPYAOGMKOCTEL IO
pasjenam JieKimii Oe3 NPUBA3KH K HEJENIM y4eOHOro mporecca, KOTOPBIA ONpeaeseTcs

pacrucaHieM 3aHsTUI

5. OBPA3OBATEJIBHBIE TEXHOJIOT'UN

5.1. AKTHBHBbIE H HHTEPAKTHBHBIE GOPMBI 00yUeHUs

C nenbto GOpMUPOBAHHUS U PA3BUTHs NPO(YECCHOHATLHBIX HABBIKOB CTY/ICHTOB B yueOHOM
[polecce HMCIHONbB3YIOTCS aKTUBHBIC M HHTEPAKTHBHbIE (OPMbBI IPOBEJCHHS 3aHATHH B
COUeTAaHHH ¢ BHeayJIMTOpHOH paboroii: C 3TOH Leibio j1abopaTOpHbie PadOThl BKIIOYAIOT
pacyeThl HIEMEHTOB IEKTPHUECKUX CXEM, MOJIETTMPOBaH#e (PYHKIHMOHNPOBAHUS PACCIUTAHHBIX
yerpoitcts B cpesie Multisim ¢ anmammsom pesysibraToB. OObeM 3aHATHH, HPOBOJMMBIX B
MHTEPAKTUBHBIX (OpMax, coCTaBiseT: 18 4acoB JEKIMOHHBIX, JaOOPATOPHBIX, MPAKTHICCKUX

3aHATHH ¥ KOHCYJIbTALUH.

5.2. CamocrositejibHasi padoTa CTY/IeHTOB

CamocTosiTenbHass  (BHeayauTopHas) paboTa  CTYJEHTOB  BKIJIIOYACT  3aKPEIJIEHHE

TEOPETHUCCKOr0 Martepruaia B MpoOUecce [MOJAIOTOBKHU K BBIIIOJIHEHHIO U 3alUTC na6opaToprlx




saganuii. OCHOBA CaMOCTOSITENIBHON pabOThl - H3y4YEHHE JIMTEPaTyphl M0 PEKOMEH/0BAHHBIM
HUCTOYHUKAM U KOHCIEKTY JIEKIIUH, MPeI0CTaB/IAeMOMY CTY/ICHTaM B DJIEKTPOHHOM BUJIC.

O6mmil 06beM CaMOCTOSITENBHON paboThl CTYACHTOB B IATOM CEMECTpE 10 JaHHOH
JUCIUIUIMHEE cocTaBiseT 126 wac. M3 storo oobema 90 9acoB BbIACIEHBI Ul TMOATOTOBKH
CTY/IGHTOB K TEKYIIHM 3aHSITHSIM B CEMECTPE, a 36 — [7Isl MOJIrOTOBKH K OK3aMCHY .

K 7K3ameHy CTYJIEHTbI TOTOBSITCS 1O JIEKIMAM, IPEIOCTABICHHBIM UM IPENOaBaTe/ieM B
2JIEKTPOHHOM BHJIE, ¥ 10 PEKOMEHI0BAHHOM JIHTEpaType.

[Ipy HOATOTOBKE K NMPAKTHYECKHM 3AHATHAM CTYJICHTaM HEOOXOIMMO MO JIEKHMAM
IPOUMTATh MaTepHal MO TeMe IPEJICTOANIErO 3aHITHS M HENOHATHBIE BONPOCH BBIACHUTH C
rpernojasaresieM B Havalle 3aHATUs. PacXoj BpeMEHH CTYACHTOM Ha OIHO 3aHATHC COCTABICT
0KoJI0 3 yaca.

[Tociie BBIMOJHEHWS YIPWKHEHUS B Cpele IPOEKTHPOBAHWs WM MOACIHPOBAHUA
(QYHKIMOHMPOBAHHUs  IIPOrPAMMHOIO  OO€CI€UYeHUs  Pe3yJIbTaThl  CTYJACHT  IPE/IbSBILSICT
NpernojaBaTelio Ha 9KpaHe KOMIBIOTEPHOro Monutopa. IlpemonaBarenb KOHTPOTHPYET
KA4eCTBO BBIMTOTHEHHS 3aJaHMs CTYJAEHTOM H IIOMOTaeT MCIPaBUTh OHMIMOKH C MOSCHCHUSIMH
HEMPAaBUJILHO MOHATBIX CTYJEHTOM DIIEMEHTOB Kypca.

JlaGopaTopHbie paboTHI MPEIONATAI0T CAMOCTOSATEIBHYIO PaboTy cTyieHTa B 00beme 8
yacoB Ha OAHy JabopaTopHylo padory. CamocTosTenbHas paboTa COCTOMT B IOArOTOBKE K
nabopatopHoii paboTe, MOArOTOBKE OTYETA [0 BBITOJIHEHHOW WM paboTe ¥ 3alluTe
n1abopaTopHOH paboTHI.

[ToaroToBka Kk j1a0OpaTOpHOM padoTe BKIIOYAET U3yUEHHE TEOPETHYECKUX CBEICHHHU IO
TeMe J1a0OpaTOpHONH pabOThI € HCMOJIBb30BAHMEM JIEKLMH M METOJMYECKMX YKa3aHHH K
naboparopHoit pabore.

OdopmiieHre otdeTa 1o J1ad0paTOpHOH PaboTe JOJKHO BBIIOIHATLCS C YYETOM OCHOBHBIX
TpeGoBaHUi K KOHCTPYKTOPCKHUM JokyMeHTaM. Odopmienue ordera nosHocteio mo ECKII
JIOCTATOYHO TPYAOEMKO M OTHHMET MHOIO BPEMEHH Y CTyJeHTAa. YUUTbIBas Majblii 00bem
oryera, 3a OCHOBY TpeboBaHui Kk odopmieHuto Oepercss TOJAbKO oOwias CTPyKTypa
TexHopabouero mpoekTa u TnpaBuwia pyOpukanuu. OcraibHble Tpebosanus ECKJ
opOpMIJIEHHIO JIOKYMEHTOB B OTYeTaX CUMTAIOTCH HeoOsA3aTebHbIMH, T.€. JEHCTBYIOT
OOIIENPUHSITHIE TPAaBUIIA JIMTEPATYPHOTO SI3bIKA.

KypcoBasi pa0ora BbINOJIHSETCS CTYJEHTAMH CaMOCTOSITE/IbHO € KOHCYJIBbTALUsAMHU
MPEI0/1aBaTesl. PaGora coctour B pazpaboTke CTPYKTYPHOH M 3JIEKTPUUECKOH
NPUHIUITHATEHOM CXeM, aJIroOpuTMa M YIPaBISIOMEH MpOrpaMMbl MHKPOIPOLECCOPHOTO
ycrpoiicTBa. PacueTHast 4acTb KypcoBOM paboThl IpearnosaraeT pacderbl 0 OIPeIeIeHHIO
COOTBETCTBUS MEXKAY apU(PMETHUECKUM KOJOM B MUKPOIIPOIIECCOPE U aMILITUTYI0N HAPSHKEHUS
Ha BBIXOJI€ IeHepaTopa, a Tak)Ke MeXAy KOJMYEeCTBOM U CKOPOCTBHIO BBIMOJIHEHMS MAIlMHHBIX

KOMaH/{ OTHOCHUTCJIbHO MOMCHTOB BPCMCHH XAPAKTCPHBLIX TOYCK l"pa(bI/IKa BBIXO/IHOI'O CHUI'HAJIA.



DTO0 MO3BOJSET CTYAEHTAM YBHJIETH CTYAEHTaM CBA3b MEKIY YIIpaBISIOIIEH pOrpaMMOon
MHKPOIIPOLIECCOPa M CUTHATAMHU Ha BBIXOJAX NepHpEpHHHBIX YCTPOMCTB MUKPOIIPOIIECCOpa.
[Tocite pa3paboOTKU IPOrpaMMBbl €¢ (PYHKIMOHHPOBAHHE ITPOBEPSCTCS MOJICIMPOBAHNEM B

cpeze Multisim 10. Pe3ynbTaTsl IOMEIAOTCS B pabouyo 4acTh KypcoBOH paboThI.

5.3. MyJabTHMeHIHbIE TEXHOJIOTHH 00y 1eHHs]

Bce JIEKIIMOHHBIE 3aHATHA IIPOBOJATCA B BHAC Npe3eHTaluil B MYJIbTUMEAUHHOM
ayJUTOPHH C HCIIOJIb30BAHUEM KOMITBIOTEPHOIO MPOEKTOpa M MPEACTaBICHUEM OT 15 mo 30
CIIAMJIOB IO KaXKA0W JICKIAH.

JIaboparopHble W TPAKTUYECKHE 3aHATUS IPOBOAATCA C HIMPOKUM  TIPUMCHEHHCM
KOMIBIOTEPHBIX ~ TEXHOJOTMH B cpejlax — aBTOMATU3MPOBAHHOIO  MPOCKTUPOBAHMA M
MOJIETMPOBAHUS IIU(PPOBBIX U MUKPOMPOIIECCOPHBIX YCTpPOMCTB.

CTyJeHTaM TPEIOCTaBIAeTC Kype JICKIUA B eJIEKTPOHHOM (opMe M ONMCAHHS BCEX

naboparopHbix pabor. KoMmIbloTepHble TEXHOJIOTHH HCIOJB3YIOTCS W IPH o opmIIEHHH

1abopaTopHbIX padoT.

6. OUEHOYHBIE CPEJICTBA JJIsI TEKYIIETI'O KOHTPOJIS
YCIIEBAEMOCTH, TIPOMEKYTOUYHOM ATTECTALIUU 110 UTOT'AM
OCBOEHUSI JUCUUIJIMHBI U YYEBHO-METOJANYECKOE OGECHHEYEHUE

CAMOCTOSITEJBHOI PABOTHI CTY/JIEHTOB

6.1. Texymuii KOHTPOJIL B cemMecTpe
6.1.1. Bonipocel Kk peiitnHr-koHTpo.10 Nel
1.  Kraccudukanuss MUKpOIIPOLECCOPOB.
@DOH — HellMaHOBCKas apXUTEKTypa U (PYHKIHUHU y3710B MUKPOKOHTPOJLIEPOB.
["apBapjickas apXuTekTypa 1 (YHKLUH y3JI0B MUKPOKOHTPOJLIEPOB.
ApupmeTruecKre orneparnuy Hajl IBOMYHBIMH YHCIIaMHU.
CyMMaTopbl U OJTYCyMMaTOPbI
MHoropa3zpsigHble CyMMaTOPBI
Apu(pMETHKO-TTOrHUECKHE YCTPOMCTBA.

Jloruka Ha komraementapaeix MOIT tpansucropax (KMOII).

o o 8 g W R B I

CraTHyecKue 3alOMHHAIOLIe yCTPOHCTBA.

10. Macounsle [13V.

11.  TIporpammupyemsie [13V ¢ ynpTpadnoaeToOBbIM CTHPAHUEM U DJIEKTPHUECKH

IICpe3arucCbIBACMbIC.



6.1.2. Bonpochbl K pedTHHr-KOHTPOJII0 Ne2

Apxutektypa PIC -MHKPOKOHTPOJIIEPOB M GYHKIMH UX y3II0B.

2. Cragu MOAroTOBKH IPOrPaAMMHOI0 00€CIEUeHHUs Ui MUKPOKOHTPOJUICPOB.
3. Ocobennocty pa3paboTKH IPOrpamMm JJisi MUKPOKOHTPOJIJICPOB.
4. TlporpammupoBanue Ha MPASM, 0COOCHHOCTH MHOJATOTOBKM HCXOAHOrO TEKCTa H
TPaHCISIUH.
5. OcHOBHBIE Ollepaliy HaJl OalTaMu.
6.  Ocuosuble KoMaH bl nepeiauu ynpaBIeHUs.
7. OcHoBHbIe BUT-OpHEHTUPOBAHHBIE KOMAH/IBI.
8. OcuoBHble CUMBOJIbHBIE KOMAH/IbI.
6.1.3. Bonpochbl K peiiTHHr-KOHTPO./110 Ne3
1. OcHOBHBIE JUPEKTUBBI MaKpoacceMOIepa.
2. Ilporpammuposanue nmopros [[BB.
3. [Iporiecc HACTPOMKK TAKTOBOI'O I'eHEepaTopa.
4. TakTOBBIH reHepaTop ¢ KepaMUYECKUM UM KBapIEBBIM PE30HATOPOM.
5 TakToBBIil TeHEpaTOp ¢ BHEIIHEH U BHyTpeHHel Bpemszaatomeii RC-uemnbto.
6. BHenHuii TaKTOBBIN IeHepaTop.
6.1.4. Konrpoasusie Tectsl o CPC
O
Ho- !
Bompoc BapuanTts! oTBeTa B
Mmep
g
oy
1 2 3 4
1. Kaxkoe yctpoiicTtBo [lamsaTh naHHBIX
XapaKkTepHO IS [IInHa 1aHHBIX
MHUKPOKOHTPOJIIIEPOB [lluna komaHQ
rapBap/ICKON apXHUTEKTY bl MukpornporpaMMHO€E YCTPOHCTBO HJIH AETECKTOP
KOMaH1




2

3

K xakoMy yCTpOHCTBY
MHKPOKOHTpOJLIEpa
0IKJIIOUAIOTCS

nepugepuitHple yCTpOMCTRa

AJIY

[IIlnHa maHHBIX

[TIlnHa KomMaHg

TakToBBIN reHeparop

CyeTYynK KOMaH]I

Kaxoe 13 ycTponcTB USART
MHUKPOKOHTpOJLIEpa SSP
npeaHa3sHaueHo s CCP
ACUHXPOHHOT'O A]_[H
BBO/Ia/BBIBOJIA
Kaxkoe ycTpoicTBO AKKYyMYJIATOP

MHKpOIIpoIieccopa
peanu3yeT BIOOPKY

CIeIYIOLIEN KOMaH/1bl

[IInHa naHHBIX

AJTY

CyeTynK KOMaH/1

Kakue ycTpoiicTsa B
MHKPOTIPOLECCOPE
MO3BOJISIFOT YMEHbILIUTh
YHCIIO aJIPECOB B KOMaHE U

eé pa3psIIHOCTD

[laMATh JAHHBIX U LIMHA JTAHHBIX

CyeTunK KOMaH/l U aKKyMYJIATOP

AJTY u MITY

[TamsiTh IpOrpamMm U HIMHA KOMaH/{

Kakoit Habop BHELIHUX
YCTPOHCTB OOBIYHO
HEOOXOUM IS
obecrieueHust padOThI

MHKPOKOHTpOJIIepa

(DJIBI_H-I'IHMS{TI), IIIHMHA JaHHBIX

['TU, MITY u getekTop KOMaH/

AJIY, namsiTh IporpaMM M JaHHbBIX

biok nuranus, cxema copoca, ['TU




1 2 3
T Kakyto 00111y10 CTpyKTYpy BeckOoHEUHBIH UK/ CO BJIOKEHHBIMH ITUKJIAMU U
UMEET AIITOPHUTM JIOTUKOM
YIIPaBIISIIOLIEH POrpaMMbl CJI0KHYIO CTPYKTYPY € HauaJoM U OCTaHOBOM
MHKpOIIpoIeccopa Habop BJ10KEHHBIX KOHEUHBIX [IMKJIOB
JluneiiHas CTPyKTypa ¢ Ha4aJloM ¥ OCTaHOBOM
8. Kakue KoMaH bl MOTYT KoMmaH 1l IepechblUIKH JTaHHBIX
BBIIIOJIHUTB IIPOBEPKY Brruuranue + mposepka 3Haka + gp to
ycinoBus (a<b) n mepexon Croxenue + CHMBOJIBHAsI KOMaHa + go to
1P BBIIIOJIHEHUH Jlornueckue KomaHzs + go to
9. [ToueMy perucrphl OHH UMEIOT CIIEelMaIbHOE Ha3HAYCHHE
crielnra IbHOrO Ha3HAYEHUS He noctynHel /118 3alIMCH JaHHbBIX
HE MOI'YT HCII0JIb30BaThCsA B03MOKHBI OLTHOKH ¥ OTKa3bl 000PYA0BaHUSA
Kak pabouue sYerKu He Bce omnepaliviy B HUX BBIITOJIHAIOTCH
1 2 3
10. CKOJIBKO cTaaui 2
MIPOEKTHUPOBAHUS [IPOIPAMM 3
pelyCMOTPEHO CPEOH 7
MPLAB 15

11.

OCHOBHOE MPENMYILECTBO

s3bIKa acceMoOuep

Bricokas MPOU3BOAUTEIILHOCTD pa3pa60T}<H

IIpOrpaMMm

MuHuManbHas namMsaTh u BpEMs BBIITOJTHCHHS

pOrpamMmbl

[TpocToTa nporpaMMupoBaHHs]

Pa3BuTas texnuka MOAIporpaMM U THIIOBBIX

IIPOCKTOB




1 2 3
12. OCHOBHOHU HEAOCTATOK Huskas npoM3BOAUTETBHOCTE Pa3paboTKu MPpOrpamMM
s3pIKa acceMOep OTHOCHUTEJIBHO OOJIBIION PacXo/l HaMsITH
OTHOCHTEJIBHO 0OOJIBIIIOE BPEMSI BBIIIOJIHCHHUSI
MPOrpPaMMBbl
13, Kaxoit Bu KOMaH [ baiitoBble
accembOuepa PIC16 burtoBsie
HCIIOJIB3YET [lepenaun ynpasieHus
HEIMOCPE/ICTBEHHYIO CUMBOJIbHBIE
azpecaruro
14. Kaxkast 3 nprBeIeHHBIX MOV
KOMaHJI OTHOCUTCS K ADD
KOMaH/iaM YIIpaBJICHUs BSF
RETLW
15. Kaxoe oTinuue 1upexkTiB Nx Gonbiie
Makpoaccembiepa ot Onu GoJiee yHUBEpCATIbHBI
UCIIOJIHAEMBIX MHCTPYKIHH BricTpee HCMOTHSAIOTCS B TPOLIECCOpe
HauboJiee CyIIeCTBEHHO OHM TOJIBKO YNPABJIAIOT MPOLIECCOM TPAHCIIALNN
16. Kakoii peructp nopra PORT<x>
napajuieIbHOr O TRIS<x>
BBO/1a/BBIBO/IA YIIPABJISIET PIR1
HarpasjieHHeM oOMeHa PIR2

JaHHBIMH




il 2 3
17. Kakoe nornyeckoe ab=a+b
BLIPAKEHUE BbIPAKAET a(h+c) =ab +ac
3aKoH Jie Moprana @by atbh)=a
ala+b)=a
18. Kaxoit Habop JTOrH4ecKux N, NJIn
(GyHKUIHH SBISETCS NJIN
MUHUMAaJIBHBIM 0a3uCOM U-HE
W, WIN, HE
19 [To xakoii U3 CTPYKTYp HaGop MJIN — muorosxonosas U
CTPOUTCS TU3BIOHKTUBHAs Ha6op U — muorosxonosas NJIN
HOpMasbHas (hopma Ha6op U-HE — muorosxonosast MJIM-HE
Ha6op UJIN-HE — muorosxonosas MJIN
20. [lo xako¥ U3 CTPYKTYp Ha6op NJIN — muorosxoioBas M
CTPOUTCSI KOHBIOHKTHBHAS Ha6op U — muorosxoosas MJIN
HOpMaJibHast popma Ha6op U-HE — muorosxonosas MJIM-HE
Ha6op MJIN-HE — muorosxonosas MJIN
21. | Kakoil KoJ uCIIOJIB3y€ETCS B JIBOMYHBII
kaprax Kapno s JlecsaTHuHbIN
HyMepaIluu CTpoK 1 JIBOMUHO-/1eCATUYHBIN
CTOJI01OB ['pest
22. Kakue oOnactu paBHBIX [IpssmoyrosbHbIE
3HAUEHHUH Y HaJ0 BBIAEIATD KBanpaTtneie

IIpyu MUHUMU3AIUH C

nomotikio kapt Kapao

HpHMO}’FOHBHbIG C IJIMHOM CTOPOH KpaTHbIM

CTENEHSIM 2

OBaJibHbIE




2

3

23.

Kaxoe ycTpoicTBO €
YCTOMYUBBLIMH
COCTOSTHUSIMH MOKHO

CYUTaATh TPUITECPOM

JI1060€ yCTpOHCTBO € ABYMS COCTOSTHUSIMU

Jlornyeckoe yCTpOMCTBO U3 JIBYX HHBEPTOPOB

JTroboe storudeckoe ycrpoiictBo n3 ayx MJIM-HE

C aBYMSI COCTOSIHUSIMH U BXOJIOM YIIPaBJICHHUS

24.

Kaxoe 13 nepeynciIeHHbIX
YCTPOMCTB MOKET
HCIIOJIB30BATHCS VIS cYeTa

UMITYJIbCOB

AcuHXpOHHBIH RS-Tpurrep

Craruueckuit D-Tpurrep

Jlunamuyeckuii K-tpurrep

Cunxponubiit RS-Tpurrep

10.

11.

6.2. Boripocel K YK3amMeHy

OcCHOBHBIE 3aKOHBI OYJIeBO aredpsl.

AHaM3 KOMOMHALMOHHBIX YCTPOUCTB (6€3 mamMsATH).

CrangapTHblie (POPMBI JTOTHYECKUX (YHKIIHM.

MHUHUMU3AIHS JTOTHIECKUX (DYHKIHH.

CuHTe3 KOMOMHAITMOHHBIX YCTPOUCTB.

[TpunImn paboTe! TpUrrepa, pyHKIMOHAJIbHAS CXEMa TPUITEepa.

Tpurrepsl ¢ AMHAMMYECKHM YIIpaBICHHEM: QYHKIIMOHAIbHAS CXeMa, NPHHIKI pabOThI 1

BpPEMCHHLIC JHarpaMMBbI.

JIByxcTynenuatbie Tpurrepbl. JK-rpurrep: GyHKIHOHATBHAS CXeMa, IPUHLMII pabOThI U

BPEMCHHBIC JUArpaMMBbl.

[TapaienbHble pericTphl: QyHKIMOHATbHAS CXeMa, IPUHIUI padOThl U BpEMEHHbBIE

JAuarpaMMmBal.

CaBuronble PETUCTPLIL: (bYHKLII/IOHEUIbHaH CXEMa, IMMPpUHIUIL pa6OTI:>I " BPpECMCHHBIC

JAMarpaMmBl.

[TapasuienbHbIe perUCTphl: PYHKIMOHATIbHAS CXeMa, IPUHIMIT padOThl U BpEMEHHBIC

JUarpaMMal.




12.

13.

14.

15.
16.
17.
18.
19,
20.
21
22.
23.
24.
25.

26.
27.
28.

CJBHrOBBIE PErMCTPBI: (PYHKI[HOHAIBHAS CXEMA, IIPUHIUII PadOTHI U BPEMEHHbIE
JHarpaMMBl.

JIBOMUHBIE CYETYUKH C MTOCIIEI0BATEIBHBIM IIEPEHOCOM: (hyHKIIMOHAIBHASL CXEeMa,
TPUHIAIT pa0OThl U BPEMEHHBIE HarpaMmbl.

Lu(poBbIe MyJIbTHILIEKCOPBI H JAEMYJIbTHILIEKCOPHL: (DYHKIMOHATbHAS CXEMa, TPUHIIHIT
pabOThI U BPEMEHHBIE IHArPaMMBI.

ApupmeTruecKue onepaluuy Hajl JBOMYHBIME YHCTAMH.

CyMMaTopbl ¥ [OJIyCYMMATOpPbl: (yHKIMOHAIbHAs CXeMa, JIOTHKa paboThl
MuoropaspsiiHble CyMMaTopbl: GyHKIMOHATbHAS CXeMa M IPHHIMI paboThI.
ApH(PMETHKO-TIOTHYECKHE yCTpoiicTBa: QYHKIMOHAIbHAS CXEMA U IPUHIUI PadOTHI.
Knaccudukanus MUKpOIIPOLIECCOPOB.

don — HeliMaHOBCKast apXUTEKTypa U (PYHKIIMH y3J10B MUKPOKOHTPOJLIEPOB.
["apBapjickast apXUTEKTypa U (PYHKIUH y3J10B MUKPOKOHTPOJLIEPOB.

Apxurextypa PIC -MHKpOKOHTPOJIIIEPOB ¥ (DYHKLIUH UX y3JIOB.

Craauu MoArOTOBKH MPOTPaAaMMHOI0 00eCeUeHHUs /ISl MUKPOKOHTPOJUIEPOB.
[Topsinok pa3paboTky MporpaMM JJisi MUKPOKOHTPOJUIEPOB.

[Tporpammuposanne Ha MPASM, 0coO€HHOCTH MOJAITOTOBKUA UCXOJHOTO TEKCTA U

TpaHCIISILUU.
Crarryeckue 3allOMUHAIOIINE YCTPOUCTBA.

Macounsre [13VY.

[Tporpammupyemsie 113V ¢ ynbTpaduoaeToBsIM CTUpAHHEM U DJIEKTPUUYECKH

[epe3anucbiBacMbIC.

IIpoexTupoBanre MUKPOIPOIIECCOPHBIX YCTPOMUCTB.
Pa3paboTka NpUHIUNHATIBHON 2JEKTPUUECKON CXEMbI MUKPOIIPOLIECCOPHOTO YCTPOHCTRA.
OcobeHHOCTH HaMKCaHUsI TPOrPaMM IS MUKPOTIPOIIECCOPOB.

Craguu nNoAroTOBKH MPOrPaMMHOTO o0ecriedeH st /i MUKPOKOHTPOJUIEPOB.
DJIeKTpUUecKas cxema v GyHKIIHOHMpPOBaHKUE TUIIOBOTO ropTa LIBB.
[Iporpammuposanue nopros [[BB.

[Ipouecc HaCTPOMKHU TAaKTOBOIO I'eHepaTopa.

TaxTOBBIN reHepaTop ¢ KEPaMHUUECKUM MITH KBAPIEBBIM PE30HATOPOM.

TaxToBBII reHepaTOp ¢ BHELIHEH 1 BHYTpeHHeH Bpems3agaromieii RC-nemnpro.



6.3. Tembl KypcoBbIX padoT
MHEKpOIIPOLECCOPHBIH TEHEPATOP NEPHOTUUECKUX KOIeOaHHH CI0KHOU (bOpMBIL.
MHKpPOPOIECCOPHOE YCTPOHCTBO H(PPOBOTO BBO/IA/BBIBOJIA.
[Tpeo6pasosarens anaorosoro curnana MM - curna.
MHUKpOIIPOLECCOPHBII CTAONIM3ATOP MOCTOSHHOTO HAIPSKEHHS.
MHUKPOIPOIECCOPHBII CTAOUIM3aTOP MEPEMEHHOI0 TOKA.
MHEKPOITPOIIECCOPHBINA BOJIBTMETP.
DIEKTPOHHBIE YaCHI.

MHKpOHpOHGCCOprIf/’I OJJOMETP JJId BEJIOCHUIICA.

M Bd S Oy ma g B RS =

C4yeTYyuK Yuciia maros.

_.
=

I/IBMepI/ITeJ'[B YaCTOTHI I1YJIbCA.

7. VAEBHO-METOJANYECKOE 1 UTH®POPMAIIMOHHOE OBECIIEYEHHUE
JAUCHUITVIMHDbI

7.1. OcHoBHasi JIuTEpaTypa

1. Cmupnos, H0.A. OCHOBbI MHUKPOJIEKTPOHMKH M MHKPOIPOLECCOPHON TEXHHKH: yuebHOe

nocobue / 0.A. Cymupnos, C.B. Cokonos, E.B. Tutos. — CII6. : Jlanb, 2013. — 496 c.

2. MukponponeccopHsle cuctembl: Yuebuuk / B.B. I'ypos. - M.: HULl UHOPA-M, 2015. -
336c.

3. Poxennos, A.A. IlpoekTupoBaHHE BCTPAMBAEMBIX CHCTEM Ha MHMKPOKOHTPOJIICpax:
nabopaTopHBbli MpakTUKyM [DiaexTpoHHbIH pecype] : — Homkap-Omna @ III'TY (IloBomkckuit

roCyIapCTBEHHBIA TeXHOIOrn4eckuit yuusepeuter), 2015. — 120 c.

7.2. lonmoIHUTE/ILHAS JIUTEpaTypa

1. "MHKpONIpOLECCOpHBIE CUCTEMBI [ DIIEKTPOHHBIN pecype] @ YuebHoe mocobue ans By3os/ E.K.
Anexcanzpos, P.U. I'pyusuuknii, M.C. Kynpusinos, O.E. Mapremos, [[.W. Ilanpunos, T.B.
Pemusepnu, 10.C. Tarapunos, E.IT. Yrpromos, U.U. Ilarypun; [Tox o6m. pen. JI. B. ITy3ankosa.
- CII6. : ITonurexnuka, 2012."

2. Mukpoxkonrposuiepst MSP430: nepBoe 3nakoMcTBO [DnekTporHblii pecypc] / b.1O. Cemenos -

M. : COJIOH-TIPECC, 2009.

3. Dnekrponnas nadoparopuss Ha IBM PC. JlaGoparopusiii mnpaktukym Ha Electronics

Workbench n VisSim 1o s1eMeHTaM TeJIeKOMMYHHUKAIMOHHBIX CHCTEM [ DJIEKTPOHHBIN pecypc] /



B.U. Kaprnamyxk - M. : COJIOH-TIPECC, 2008. 4. Bosnosuy, I'.J. CxeMoTeXHHKa aHATOTOBBIX 1
AHATOrO-IMPOBBIX MIEKTPOHHBIX YCTPOHCTB: yueOHoe nmocodne. — M. : JHomxka-XXI, 2011. —

528 c. ISBN5980032118.

7.3. [lepnoanueckne H3IaHHsI
OTevecTBEHHbIE Ky PHAJIbI:
e lI3BecTUs BBICIIMX yUeOHBIX 3aBe/ICHUH. DIEKTPOHHUKA
e PajmorexHHKA U 3JIEKTPOHUKA,
e [Ipubopbl ¥ TEXHUKA IKCIIEPHMEHTA;
e KOMMOHEHTHI U TEXHOJIOTHH

e [ludponas oOpaboTKa CUTHAJIOB.

NHTepHeT — 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 JUCUHUIIJIMHbI

MarepuajibHO-TeXHUYECKOe 00eceueHne JUCLUIIIMHBI BKIIIOYAET:

e kadeapaibHble MyIbTUMEINIHBIE cpejicTBa (ayd. 301-3 u 335-3);

e HabOpBI CIaiiI0B MO BceM JIeKIusIM (0T 5 10 20 cnaiiioB 1o KaK10# JeKLUH);

e 13 xommploTepoB B Jaboparopuu 306-3 co crHeNMATIM3UPOBAHHBIM [IPOrPAMMHBIM
obecrie4yeHUEM BUPTYaJIbHBIX MPHUOOPOB U CPEACTB MPOEKTHPOBAHUSA MHMKPOIIPOLECCOPOB
PIC, ARM 7, Blackfin;

e [lporpamMmHBIC NMaKeThl IS MOJEIMPOBAHUS U IPOrPAMMHUPOBAHUS MUKPOIPOLECCOPHBIX
cpeactB Multisim 10 u LabVIEW 8.20, a Takxe cBOO0AHO pacnpocTpaHsieMoe IIPOrpaMMHOE
obecrieueHue Ul MPOEKTHUpOBaHus MUKporporneccopuoro [10 MPLab IDE;

e JICMOHCTPAIMOHHbIC TUIATHI Ul U3ydeHust Mukponpoueccopos PIC, ARM 7, Blackfin.



Pabouas mporpamMma JUCHHUILTHHBI COCTaBICHA B COOTBETCTBHM ¢ TpeGosanusmMu OI'OC

BO no nanpasienuto 11.03.02 - UHpokoMMyHHKANHOHHBIE TEXHOJIOIUU U CHCTEMbI CBSI3H.

e

Pabouyio nporpammy cocraBui Jlasbiios I7./]. ,{A/q P
(®HO. noanucs)

Peuensent - ['en. lupekrop BBK «Pammocssase» k.1.H. Bornanos A.E. %

(npencraBuTesb padoTonates) (Mecto paboThl, 0KHOCTL, PHO, nom@

[Iporpamma pacemotpena u o00peHa Ha 3acelaHiu KadeIpbl paMOTEXHUKH M PAIHOCHCTEM

Ilporokon Ne /7 or £. /% /% rona

— 7

3aBenyromuit kadgeapoit O.P. Huxurtun

/{Honnvm,)

Pabouyass mporpamma paccMoTpeHa M 000peHa Ha 3acelaHdM yueOHO-MEeTOAHYECKOM

Komuccnu HanpasieHus 11.03.02 - MHGOoKOMMYHHKALIMOHHBIE TEXHOJIOTHH U CHCTEMBI CBSI3H.

Ipotoxon Ne /O or % 04 ./ ropa

[Ipeacenaresib KOMUCCHH I i O.P. Hukurun

(OHOy ﬁ%)):mmb)

JIMCT HEPEYTBEPK/JIEHUS
PABOYEN ITPOT'PAMMBI JUCHUILJIUHBI (MOYJIST)

Pabouas mporpamma omo6pena na /4 7 /5 7~ yueBHBIii 101

[Iporokon 3acenanns kapeapnr Ne Y Y /u/)rona
#C
3aBeyrommii kadeapoit - [CF //// 2 1757

. /
Pabovas nporpamma o06pena Ha V22l YUEOHBIH 101
[TpoToxon 3aceianus kadeapsr Ne / m/gi/ 0 OA /(OEZ
3aBenyroumii kKadeapoit //// ) 27 // L7 A7) T

e
P,

Paboyas nmporpamma ono6pena na » /f '/ ? yqe6Hblﬁ roj

[IpoTtokon 3acenanus kapeaper No / //" /Aﬁﬂa

3aBenyromuit kadeapoit Sz & cal e Sl [ L P




JIMCT NNEPEYTBEPXJIEHWSA
PABOYEM MPOT'PAMMBI

Pabouas mporpamma o00peHa Ha 452 g 4 y4eOHBIN Tof

[Tporokoi 3acenanust kapeapsl No /A /o'r Xt CF /Yrona i
/ . ] ) 2 Vo
/é 77 ‘,/,/%//’//‘/"L////

3aBenyromuil kadeapoi AT

>
Pabouast mporpamMma onobpeHa Ha y4eOHBIN roJ
ITpoTokoun 3aceqanus kadeapst Ne oT roaa

3aBeayrommii kaheapoi

Pa6oyas mporpamma ogo0peHa Ha y4eOHBIHN rof

[TpoTokomn 3acenanus xadenpb Ne oT roaa

3aBeyromui kadenpoi




