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1. HEJIM OCBOEHUSI TAUCHUILIMHbI

[lensiMK OCBOEHHUS! JINCIIUTIIMHBIL "[{udpoBble yCTpOHCTBA U MUKPOIPOLIECCOPhI” ABISIOTCA:

1. W3yuenue und)poBoii CXeMOTEXHHKH, OCHOB TCOPHH H IPUHIIAIIOB TOCTPOCHUS U POBBIX
ycrpoiets (LIY).

2. M3ydeHue COBPEMEHHBIX  CPEJCTB pealu3alnu [lY Ha OCHOBE NPOrpaMMHUPYEMBIX
JIOTHUECKUX MHKPOCXEM, @ TAKiKe TEXHUYECKUX CPE/ICTB 1 A3BIKOB npoekTupoBanns 1Y,

3. O3HakoMJIeHHE ¢ apu(YMETHUECKUMH H JIOTHYECKUMH OCHOBAMH ITIOCTPOCHH I POBBIX
pasMOTEXHHUEKUX ~ yCTPOMCTB, MPOrpaMMHBIM  H MHKpPOIIPOrPaMMHBIM ~ CIIOCOOAMHU
yIpaBJieHusi, IPUHIUIAMA CTPYKTYPHOIl M MPOrpaMMHOM OpraHu3anny (apXUTEKTYpBbI)
MHKPOITPOIECCOPHBIX BBIYUCIUTETLHBIX YCTPOUCTB ¥ MUKPOKOHTPOJUIEPOB.

4. dopmuposaHue MPaKTHYECKUX HaBBIKOB B TEXHUKE IIPOrpaMMHpPOBAHHU S
MEKPOTPOIECCOPOB 1 paboThl ¢ MPOrpaMMHO-aNMapaTHLIMHU CpEJICTBAMHU  COTIPSKECHUSI
MHKPOMPOLECCOPHBIX  YCTPOHCTB ¥ PAIMOTEXHUICCKUX  3BCHLCB HEOOXOIUMBIX  JUIS

IIPpUMEHEHHUS B HaquO-HCCﬂeﬂOBaTeﬂbCKOﬁ JICATCIIBHOCTH.

2. MECTO JUCUMUILIMHBI B CTPYKTYPE OIOII BO

Jiucupnmuna «[{udpoBeie ycTpoHcTBa M MHKPONPOILECCOPB» OTHOCHTCA K 0a30BOM

qacCTH.

B3aumocenszv ¢ opyzumu OUCUUNTUHAMU

Jucnuummna "Ludposslie ycTpoicTBa 1 MUKPOTIPOIECCOPBI" BXOAUT B Psi/i AUCHMIIINH,
CB3AHHBIX C PA3IMYHBIMH ACTIEKTaMH PajHO>IEKTPOHUKH N BBIYHCTHTEILHON TEXHUKA 1 X
MCITOJIb30BaHUs 1 00padOTKH CUIHAJIOB U YIIPABJICHUS ITPOLIECCAMH.

B mnporecce M3ydeHHs! AaHHOM JIMCHMIUIMHBL HCIOJIL3YIOTCH 3HAHUS npuodpeTaemMbie
CTYJIEHTaMH B CJIEYIOIIUX IUCIMIIIMHAX
a)"OCHOBBI TCOPUH LIETIEH";

6)"VHdpopMalMOHHBIE TEXHOIOTHA B PaJIHOIIEKTPOHUKE";

B)"DjeKTpoHHUKa";

r)"OCHOBBI KOMITBIOTEPHBIX TEXHOJIOTUI B DJIEKTPOHUKE .



Kpome Toro, Iipu u3ydennn auctuimist "Lngposbie yCTpOiicTBA K MUKPOIIPOLECCOPHI" B

H€O6XOHHMOﬁ CTETICHHU HUCIOJIB3YIOTCs 3HAHUA W HaBbIKH CJIeAYHOMX JUCHHUIUINH:

3) "Bpiciuast MaTeMaTHKa'";
n) "dusnka";

K) "MHOCTpaHHBIH A3BIK".

B cBoro ouepens mucimimHa "Iudposbie ycrpoicTBa U MHKpPOIPOLIECCOPBI'" SABJIACTCS
6a30BOM U MCIMILIAH, CBA3AHHBIX C aClIEKTaMH aInapaTypHO# 1 IIPOrpaMMHOM pean3alunn
PaMOTEXHUYECKUX YCTPOUCTB M CHCTEM, TaKMX KaK "Pagmonpuemubie ycTpoiicTsa',
"Paguonepenarone ycrpoiictsa”, "CucTeMbl paanoynpasnenus”, "OfpadoTka curuaos”,
"O6paboTKa paJOCUTHAJIOB B IH(POBBIX yerpoitersax”, "Jluckpernas i uudposas 00padboTka

PAMOCHTHAIIOB B LH(POBLIX YCTPOHCTBAX .

3. KOMIIETEHIIMU OBYUYAIOUWETIOCsl, ®OPMHUPYEMBIE
B PE3VJIbTATE OCBOEHUS IUCHUIIJIMHbBI (MOLY JIS)

B pe3ynpTaTe OCBOEHMs JMCLMILIHHBI 00yYalOMuUACs A0KEH 00IaaTh CIEIyOUHMU

xkomnerenamu (OK u OTIK):

e  CIOCOOHOCTBIO K cCAMOOpraHu3aiii u camoodpaszopanuio (OK-7);
e CIOCOOHOCTBIO ~ YUMTBHIBATH ~ COBPEMEHHBIE  TEHJCHIMM  PA3BUTUS  DJICKTPOHHKH,
M3MEPUTEIILHOM M BBIUMCIIUTEILHOW TEXHUKH, HH(POPMALHOHHBIX TEXHOJIOTHIA B CBOEH

npoeccuonanpHoit aestenpHoctu (OITK-7).

B pe3ysbTaTe OCBOEHHUS JIUCIIUTLIHHbI 00yyJarouics T0JKeH:
1. 3uarhp:

- OCHOBBI TEOPHH U CXEMOTeXHHUKH HUDPOBLIX yeTporcTs (OK-7);
- S3BIKM ONMCAHUS JIOTHYECKUX KOMOMHAIIMOHHBIX CXEM, KOHEYHBIX aBTOMATOB, OllepaliMOHHBIX
YCTPOMCTB ¥ MHUKpOIporieccopHblx Bbraucaurene (OITK-7);

- METOJbI U CPCACTBA HCIOJb30BAHUS A3BLIKOB OIMCAHUWA A aHaJiu3a U CHHTC3a LII/I(l)pOBle

yerpoitets (OITK-7);



- ki1accH(BUKAIMIO U BO3MOKHOCTH HCHOIb30BAHUS COBPEMEHHOK MUKPOIIPOLIECCOPHOI Oa3bl,
ApXUTEKTYPY ~MHKPOIPOLECCOPOB M MHKPOOBM, ofmie TPHHIMIBL  [IPOCKTHPOBAHHA
PAIMOTEXHUYECKUX BBIUACITATEIBHBIX YCTPOHCTB HAa OCHOBE MPUMEHEHHS MUKPOTPOUECCOPOB
(OK-7);

- MeToJbl IPOrPAMMMPOBAHHS M OTIAJKH [POrpamMm MHKPOTPOLECCOPHDBIX YCTPOUCTB
0GpaboTku curuanos u ynpasnenus (OK-7):

- [IepCIIEeKTUBRbI U TEHICHIIMN Pa3BUTHS MUKPOIIPOIIECCOPHOH TEXHHKH (OK-7)..
Ymern:

- [pOEKTHpPOBATH  TUIOBbIC  yCTpoHcTBAa — LU(POBOH  TEXHUKH  Ha COBpEMEHHOM
MHKPO3JIEKTpOHHOI demenTHO# 6aze (OK-7, OIIK-7);

- OMKCHIBATh B BHIPAXKEHUSX OyneBOH anreOpbl U TEOPUM KOHEUHbIX ABTOMATOB IMPOLECChHI
npeobpasosannn  HHGOpPMALMK B IU(POBBIX (MHKPOITPOIIECCOPHBIX)  BBIUMCIIUTEIIBHBIX
YCTPOMCTBAX JUlsl PEHIEHHUS 3a/1a4 aHAIN3a ¥ CHHTE3a UX CTPYKTYPBI ((OK-7, OIIK-7);

- COCTABJIATH M JICTAIM3MPOBATH AITOPUTM PElIAcMON 3a/lau¥l, MEPEBOAUTHL AITOPHTM Ha S3BIK
OTIMCAHKS  MHKPOIPOIIECCOPHBIX  YCTPOHCTB, 0GOCHOBBIBATL BBIOOP HIEMEHTHOH Oasbl H
OCYIIECTBJISATh CHHTE3 BBIYMCIUTENLHOIO YCTPOHCTBA, COCTABIATE M OTIAKUBATL MPOrpaMMbl
JUISL MEKPOTIPOLIECCOPHOTO BBIYMCIIUTENIS, BRIONpaTh HeoOXouMble cpeactsa (OK-7. OIIK-7);

- HCIOJIB30BATh JUIS PElleHus 3a1au 00paboOTKN CUTHAJIOB, U3MEPEHHUS, KOHTPOJIA, IMarHOCTHKA
¥ yIpaBieHHs OOBEKTAMH M TEXHOJOIMYECKMMM [POLECCaMH  BBIIYCKACMbIE CEPUHHO
Mukpo BM 1 nporpaMmMupyeMble KOHTPOIIEPhI OTEYECTBEHHON 1 3apyOeiKHOH HOMEHKIIATYPbI
(OK-7).

Baanern:

- METOJI0JIOTHEN POEKTUPOBAHMSI TU(POBBIX U MUKPOTIPOLIECCOPHBIX Y3JI0B PaTMOTEXHUYECKHUX
yerpoitets (OK-7, OTIK-7);

- METO0JIOTHEN pa3pabOTKH aJITOPUTMOB U YIIPABIISIOIIMX TPOTPAMM MUKPOIPOLIECCOPHBIX
y3noB (OK-7, OIIK-7);

- METOJIOJIOTHE aHaIM3a M CHHTE3a YJIeKTPOHHBIX Jornyeckux cxem (OK-7, OITK-7).



4. CTPYKTYPA U COAEPKAHUE JUCHUITJIMHBI
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Tunossie L1Y (perucTpsl,
CUETYHKH, JICJTUTEIHN YaCTOTHI,
npedpazoBarein Koja0B) OCHOBEI
noctpoenust AJIY u

3aIMIOMUHAIOIINX YCTPOUCTB..
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5. OBPA30OBATEJIBHBIE TEXHOJIOI'MH

5.1. AKTHBHbIE H HHTePaAKTHBHbIE GOopPMBI 00yYeHH

C nenpio (GOPMHPOBAHUS M pPa3BUTHUS MPO(PECCHOHATBHBIX HABLIKOB CTYJIEHTOB B
y4eOHOM MPOIecce UCIIONB3YIOTCSl AKTHBHbIE M MHTEPAKTUBHBIE (DOPMBI IIPOBEICHUS 3aHSITHH B
cCoueTaHMM ¢ BHeayauTopHOoW padoroii: C 9HToH 1enbto jgadopaTopHble padOThl BKIHOYAIOT
pacyeThl HJIEMEHTOB JIEKTPHUECKUX CXEM, MOJIETHMPOBAHNE (PYHKIHOHUPOBAHHS PAaCCUMTAHHBIX
ycTpoiicTB B cpene Multisim ¢ anHamu3om pesynbraToB. OObem 3aHATHH, NPOBOJMMBIX B
MHTEPAKTHBHBIX (opMax, cocrtasisier: 21 4vac JIEKIHOHHBIX, Ja00OpaTOPHBLIX M MPAKTHYECKUX
3aHATHH.

B mporecce oOyueHHs OpraHM3ylOTCS BCTPEYM C  BEIYLIMMH  CIICIHAIUCTaMK

OpraHu3aiui U SKCKYpPCHH Ha IPOU3BOJICTBEHHbIE IIPETPUSITHSL.

5.2. CamocrosiTeJibHasi padoTa CTYICHTOB

CamocrositennbHas  (BHeayJMTOpHass)  paboTa  CTYJCHTOB  BKJIOYACT  H3yYEHHUE
TEOPETHUUECKOr0 Marepuaia [0 JEeKIHUsIM B 93JIeKTPOHHOU ¢dopmMe W PEeKOMEHI0BAaHHOU
JUTEpAType, a TaK JK€ 3aKperyieHHe TEOPeTHUECKOro marepHasla B Ipollecce MOJArOTOBKU K
BBIMTOJHEHHUIO ¥ 3aIIUTe J1a00paTOPHBIX 3aJaHUH.

OOumit 00beM CcaMOCTOSATENILHOM padoThl CTYACHTOB B IISITOM CEMECTpe 10 JaHHOU
nucuuiinae cocraisieT 158 yvacoB. M3 sToro oObema 131 4yacoB BblaesieHb! Ul TOATOTOBKH
CTYACHTOB K TCKYLIUM 3aAHATUSIM B CeMGCTpe, a 27 — UL IIOATOTOBKH K DK3aMCHY.

[Tpy MOATrOTOBKE K MPAKTHYECKHM 3aHATHSAM CTYJCHTaM HEOOXOIMMO IO JICKIUSM
IPOYUTATh MaTepHall M0 TeMe IPEJICTOSIIEr0 3aHSTHS W HEMOHSTHBIC BOIPOCHI BBISICHUTH C
IperoiaBaresieM B Hadaje 3aHsTHS.

[Tocne BBIMONHEHUS YNpaKHEHHsT B CpPeAe IMPOSKTHPOBAHUSI HIJIM  MOJICTMPOBAHUS
(GYHKIMOHUPOBAHHUSL  NMPOTPAMMHOTO  o0ECreYeHHs  pe3y/bTaThl  CTYJCHT  MPEIbSBISET
NPENONaBaTe/Il0  Pe3ybTaThl Ha 9YKpaHe KOMIIBIOTEpHOro Mmonutopa. [lpernonasarens
KOHTPOJIMPYET KA4YCCTBO BBIITOJIHCHUHSA 3aJaHUS CTYJACHTOM H IoMoOract HUCIIPAaBUTb OHII/I6KI/I C
MOSICHEHUSIMH HETIPABUJIBHO MOHSATBIX CTYJICHTOM 3JIEMEHTOB Kypca.

JlabopaTopHble padoThbl NPENONAraloT caMOCTOSTEIBLHYIO paboTy CTyIeHTa B 00beme |
yaca Ha onHy JabopaTopHyro paboty. CamocrosiTesbHasi paboTa COCTOMT B IOJATOTOBKE K

nabopaTopHOi paboTe, MOArOTOBKE IEYaTHOIO MJIM PYKOITHCHOTO OTYETA 110 BBITOJIHEHHOW MM

paboTe u 3ammuTe 1abopaTopHON paboOTHI.



[ToaroToBKa K J1aDOpaTOpHOH paboTe BKIIOYACT M3YUCHHE TEOPCTHYCCKUX CBEJIEHUH 110
Teme s1aGopaTOpHON PabOTBI ¢ HCMONB30BAHMEM JICKIMH M METOJMHCCKAX YVKa3aHUH K
nabopatopHoOit padore.

Odopmiienre oTdeTa 10 J1aOOPaTOPHOH padoTe JOKHO BBINOJNHITECH € yHETOM
OCHOBHBIX TpeOOBaHUH K KOHCTPYKTOPCKMM JIOKyMeHTaM. OQopmiIeHHe 0TYETA MOTHOCTRIO 0
ECKJ] 10CTaTOYHO TPYJOEMKO M OTHMUMET MHOI'O BPEMEHH Y CTY/ICHTA. YyuThiBas Mallbli
00beM oTyeTa, 3a OCHOBY TpeboBanuii K odopmienHuio Oepercst TONbKO 00IIas CTPYKTypa
TexHopaboyero IpoekTa M TpaBuiaa pyOpuxanmu. OcraibHbIe tpebosanus ECKJ[ x
0OPMJICHHIO JIOKYMEHTOB B OTYETaX CUMTAIOTCS HEOOS3aTe/IbHBIMU, T.€. JIEUCTBYIOT
O0LIENPUHATHIC TPABUIIA JINTEPATYPHOTO SA3bIKA.

PacueTHo-rpaduueckasi padoTa BBIIOJIHAETCS CTYJACHTAMH HaA TIPAKTHUECKUX 3aHATHSAX
u Bxoge CPC caMOCTOATENLHO C KOHCYJIbTAlMsIMM TIpenojasatend. Padora coCTOMT B
pa3paboTKe aIrOpUTMa K I[POrPaMMbl  MHKPOMPOLECCOPHOIO IeHEepaTtopa JJIEKTPHUCCKUX
CUTHAJIOB CJIOKHOM (POPMBI [0 MHAMBHAYAIBHOMY 3alanHuio. PacuerHas vacTb HpErojaract
pacyeThl MO ONpPE/IENICHHIO COOTBETCTBUS MEXKY apU(PMETHICCKUM KOJIOM B MUKPOIPOLECCOpe
M aMILIMTYI0M HAMpsHKEHUS HA BBIXOJIE FEHEpaTopa, a TaAKkiKe MEXKY KOJIMUECTBOM U CKOPOCTHIO
BBIMIOJIHEHUSI MALIMHHBIX KOMaHJ OTHOCHUTEJIIbHO MOMEHTOB BPEMEHH XapaKTEpPHBIX TOYEK
rpaduka BbIXOJHOI'O CHTHAJA.

Ilocne paspaboTku MporpaMMbl ee (QyHKIHOHMPOBAHUE MPOBEPSETCS MOJICIMPOBAHUEM B

cpene Multisim 10 B X0 NPaKTHYECKUX 3aHATHH.

5.3.  MyJabTuMeIHiiHbIe TEXHOJTOTHH 00yYeHUsI

Bce JIeKIIMOHHBIE 3aHATHS TPOBOJSTCS B BHUIC MpPE3CHTALMH B  MYJIbTHMEIHHHOM
ayJMTOPHH C HCIOJB30BAHMEM KOMIIBIOTEPHOTO MpOeKTopa M mpejacTabienuem ot 15 g0 30
CJIQi/I0B 110 Ka)K0H JICKIIUH.

JlaGoparopHble ¥ IPAKTHYECKUE 3aHSATUSL IIPOBOAATCA € LIMPOKMM IPHUMCHCHHEM
KOMIIBIOTEPHBIX ~ TEXHOJOTHH B  Cpelax  aBTOMAaTU3MPOBAHHOIO  MPOCKTHPOBAHUS U
MOJIEIMPOBAHKS IIU(PPOBBIX H MUKPOIIPOLECCOPHBIX yCcTpoicTB (Multisim u MPlab).

CryzeHTaM IpeJOCTABISIETCSl KOMIIBIOTEPHBIM KypcC JIEKIMH M OINMCAHHSA BCEX

nabopatopubiX pador. KomIbroTepHble TEXHOIOTHH HCHOIB3YIOTCS W IpH  0(GOpMIICHHH

1abopaToOpHbIX padoT.



6. OHEHOYHBIE CPEACTBA JJISI TEKYIIEI'O KOHTPOJISA YCIIEBAEMOCTMU,

MNPOMEXYTOYHON ATTECTALIAU 110 U'TOI'AM OCBOEHUSI
JUCHHUITJIMHBI U YYHEBHO-METOJUYECKOE OBECIIEYEHUE
CAMOCTOSTEJBHON PABOTHI CTYJIEHTOB

6.1. Texkymuii KOHTPOIb

6.1.4. Kourpoabusle Tectnl o CPC

ks Bonpoc BapuanTel orBera
Mep
1 2 3
1. Kaxkoe yctpoiicTBo [TamsTh TaHHBIX
XapakTepHO AJIs [lInna nanHbIX
MUKPOKOHTPOJIJIEPOB [InHa KomaH1
rapBapJICKON apXUTEKTYPEbI MukpornporpamMmmHoe yCTpORCTBO WIIN JCTEKTOp
KOMaH/1
2. K kakomy ycrpoiicTBy AJlY
MHUKPOKOHTpOJLIIEpa [IInHa nanubIx
HOJIKJTFOYAIOTCS [IInHa Koman
nepudepuitHbie yCTpoicTBa TaxToBbI# renepatop
CueTunk KOmMaH
3. Kakoe u3 ycrpoiicts USART
MUKPOKOHTpOJLIepa SSpP
npeJaHa3zHavYeHo JIst CCP
ACUHXPOHHOTO ALl
BBO/1a/BBIBO/IA
4. Kakoe yctpoiictBo AKKYMYJISITOp
MUKpOIIpoLeccopa [lnna nanHbIX
peanzyer BBIOOPKY AJTY
CIIEIYIOIEH KOMaHIbl CueTunK KOMaH/1




3, Kakwue ycrpoiicTsa B [TamMsITh TAHHBIX U HIMHA JIAHHBIX
MHUKpOTIpOIeccope CYeTunK KOMaH/1 U aKKyMYJISATOP
MIO3BOJISIFOT YMEHBIIUTh AJTY u MITY
YHCJIO 8/[PECOB B KOMAH/E 1 [TamsiTh TIpOTpamMm U IIKHA KOMaH]
e€ pa3psaHOCTh
6. Kakoii Habop BHELIHUX @rdIm-namMsTh, HIKMHA JTaHHBIX
YCTPOUCTB OOBIMHO I'TU, MITY u netekTop KOMaH [
HEOOXO0/IUM ISt AJIY, nmamsTh NporpaMMm M JIaHHbIX
obecniedeHus pabOThI Brok nuranus, cxema copoca, ['TU
MHKPOKOHTPOJLIIEpa
7. Kakyro oO1yto cTpyKTypy BeckoHEeUHBIH UK CO BIOKEHHBIMU [IUKJIAMH 1
HMEET aITOPUTM JIOTUKOU
yIpaBJsitolIeil mporpamMmbl CI0XKHYIO CTPYKTYPY € HAUQJIOM U OCTAHOBOM
MHKpoOTponeccopa Habop BIOKEHHBIX KOHEYHBIX [IUKJIOB
JluHeliHas CTPYKTYypa ¢ HAYaJIOM U OCTAHOBOM
8. Kakue komMaHibl MOTyT KoMman1bl IepechlIKY TaHHbIX
BBITIOJTHUTDH MTPOBEPKY Brrunranue + nposepka 3Haka + gp to
ycaoBus (a<b) u nepexon Croxenue + CUMBOJIbHAS KOMaHa + go to
IIPH BBIMOJIHEHUH Jlornueckne komaus + go to
9, [Touemy peructpsl OHM UMEIOT ClelnanbHOE Ha3HAUCHUE
CHEHATBLHOTO Ha3HAUYCHHUSI He noctynHbl jist 3anucu JJTaHHBIX
HE MOT'YT MCII0JIb30BaThCS Bo3MoKHBI O1IMOKH U OTKA3bl 000PYI0BAHUS
Kak pabouue ssuerkn He BCe onepaiuu B HUX BBITOJIHSIOTCS
10. CkoJbKO cTauii 2
IIPOEKTUPOBAHUSI IPOTPAMM 3
IPEyCMOTPEHO Cpeoit 7

MPLAB




1y

OCHOBHOE IPEUMYLIECTBO

sA3bIKa accemoiep

Bricokast TpON3BOANTENBHOCTD pa3pabOTKH

nporpamm

MuHuMabHas NaMaTh | BpEMsI BBIITOJTHCHU

IPOrpaMMbl

HpOCTOTa IIporpaMMHupOBaHUs

PazBurasi TeXHHUKa noanporpaMm M TUITOBBIX

MPOEKTOB

12 OCHOBHOM HEJ0CTATOK Hwuzkast mpon3BoIUTEILHOCTE pazpaboTKH IpOrpaMm
s3bIKa accemoIIep OTHOCHTENBHO OOJILIION PACX0/1 TAMSITH
OTHOCHUTENBHO OOJIBLIOE BPEMSI BBITIOJIHEHHUS
IPOrpaMMbl
13. Kaxoit Bu1 koMaH1 baiiToBbie
accemOuiepa PIC16 burtoBbie
UCIIOJIb3YET [lepenaun ynpasieHus
HEINOCPECTBEHHYIO CHUMBOJIbHBIC
aapecaluio
14. Kakast u3 npuse/IeHHBIX MOV
KOMaHJl OTHOCUTCS K ADD
KOMaH/1aM yIIpaBJICHHSI BSF
RETLW
15 Kakoe otinuune qupexkTuB Nx 6onbie
MakpoaccemOiepa oT Onn Gosiee yHUBEPCAIBLHBI
UCIIOJIHAEMBIX UHCTPYKITUH brictpee ucnonHsroTes B mpomeccope
HanboJIee CYIIECTBEHHO OnHu TOJBKO YHPABISIIOT MPOIECCOM TPAHCIISAIMHI
16. Kakoii peructp nopra PORT<x>
napajuie;IbHOro TRIS<¢>
BBOJ1a/BBIBOJIA YIIPABIISIET PIR1

HallpaBJICHHEM oOMeHa

PIR2




JTAHHBIMUA




17. Kakoe jornueckoe ab=a+b
BhIPKEHUE BbIpa)kaeT a(h+¢) = ab +ac
3aKoH jae Moprana (@ +Ba+h) =a
ala+b)=a
18. Kakoit Habop J1oruueckux N, NJIN
GyHKIMH sSBIsSETCA NI
MHHUMAJIbHBIM 0a3ucoM N-HE
U, NJIN, HE
19. [lo xako# u3 cTpyKTYp Ha6op NJIN — muorosxooBas 1
CTPOUTCS JIN3bIOHKTUBHAS Ha6op 1 — muorosxonosast MJIN
HOpMaJIbHast popma Habop MU-HE — muorosxonosas MJIM-HE
Ha6op MJIM-HE — muorosxomaosas MJIN
20. [To kakoii U3 CTPyKTYp Ha6op MJIN — muOTOBXO10Bast U
CTPOUTCSA KOHBIOHKTHBHAS HaGop U — muorosxonosas NJIN
HOpMasbHas Gpopma Habop U-HE — muorosxonosas MJIM-HE
HaGop UJIN-HE — muorosxoioas UJIN
21. | Kaxoii ko ucnomnn3yercs B JIBOnUHBbIH
kaprax Kapno s JlecsTuunbIi
HyMepalu CTPOK U JIBOMYHO-/1eCATHYHbIH
CTOJIOIIOB ['pes
22, Kakue oGmactu paBHBIX [IpssMoyrosbHbIe
3HAUYeHUU Y HAaJ0 BBIACIATH KBanparubie

IIpU MUHUMHU3ALIUU C

nomouero kapt Kapao

[IpsiMOyrosbHBIE ¢ JJIMHOM CTOPOH KPATHBIM

CTEIeHIM 2

OBaJibHbIE




23, Kakoe ycTpoiicTBO ¢ JIroboe yCcTpoHCTBO € JIBYMSI COCTOSTHUAMH
YCTOMYUBBIMU Jlorudeckoe yCTpOMCTBO U3 JIBYX HHBEPTOPOB
COCTOSIHUSIMU MOYKHO JIro6oe oruueckoe yerpoictso u3 asyx MJIM-HE
CHUTAThb TPUTTCPOM C IByMsI COCTOSIHUSIMU U BXOJIOM YITPaBJICHMS
24. Kaxoe 13 nmepeyncieHHbIX AcuHXxpoHHbIH RS-Tpurrep
YCTPOWUCTB MOXKET Crarnueckuit D-Tpurrep
HCIIOIB30BATHCS IS cUeTa Jlunamuueckuit K-tpurrep
HUMITYJIBCOB CunxponHslit RS-tpurrep

10.
11.

12.
13,

6.2. Boripocel K 3K3amMeHy
OcHOBHBIE 3aKOHBI OyJIeBOI ajireOpsbl.
AHalu3 KOMOMHAIMOHHBIX YCTPOHCTB (6€3 aMsaTH).
CranjgapTHbie (POPMBI JIOTHUECKUX (YHKIUH.
MuHuMH3aLMs TOrHUeCKUX (QYHKINH.
CHHTE3 KOMOMHALIMOHHBIX YCTPONCTB.
[TpunIMI paboTel TpUrTrepa, GYyHKIHOHAIbHAS CXEMa TpUITepa.

TpI/HTepr C JMHAMHWYCCKUM YIIPABJICHUCM! (l'JyHKI_II/IOHaJ'[I:»HaH cxXema, NpHUHIHUIL pa6OTbI )4l

BPEMEHHBIC AUATrPAMMEI.

JIByxcrynendarbie Tpurrepsl. JK-tpurrep: ¢pyHkunoHanbHast cxemMa, IpUHIHUI padOThl U

BPEMCHHBIC JUarpaMMBlI.

[TapannenbHble perucTpbl: GYHKIIMOHATIbHAS CXeMa, MPUHIUI padOThl U BpEMEHHbBIE

AuarpaMMmabl.

CIIBHFOBBIC PErucCTphLI: (’byHKLIHOHaJH)HaS{ CcXeMa, MMPUHIHII pa6OTbl U BPEMCHHBIC /IHar paMMBI.

Hapanneanble PETUCTPHI: (byHKL[I/IOHa.HbHaH CXEMa, MpUHIHII pa6OTI)I U BPEMCHHBIC

AarpaMMmal.

CABUTOBBIE PETUCTPLBI: (I)YHKIII/IOH&HBHEUI cXeMma, MpuHIHII pa60T51 1 BPpEMCHHBIC JUarpaMMBbI.

I[BOI/I‘IHBIG CUCTUUKH C TOCITIEAOBATCIIbHBIM IIEPEHOCOM (])}/HKIH/IOHaJ'IBHaH CXEMa, IMpUHIIUIL

pa6OTbI U BPEMCHHBIC JHarpaMMBbl.




14. Lndpposbie MyIbTUILIEKCOPBI U IEMYJIbTUIIIEKCOPBL: (DYHKIIMOHAILHAS CXEMA, IIPUHIIAIL

palboTHI ¥ BpeMEHHBIE THarpaMMBbl.
15. ApudmeTruecKkue onepanuy Hajl JBOMUHBIMHA YU CIIAMHU.
16. CyMMaTOpPBI ¥ MOJIyCYMMATOPbl: (QYHKIIMOHAIbHASI CXeMa, JIOTHKA padoThl
17. MHOTOpa3psiiHbIe CyMMATOPbI: ()YHKIIMOHATIbHAS CXeMa U PUHLHUIT PadOThI.
18. ApupMeTHKO-JTOTHYeCKHe YCTpoicTBa: (DYHKIIMOHATIbHASI CXeMa W IPUHLUIT PadOTHL.
19. Knaccudukaiusi MUKpOIIPOLIECCOPOB.
20. ®oH — HeMIMaHOBCKasl apXUTEKTYpa U (PYHKIIUHU Y3JI0B MUKPOKOHTPOJLIIEPOB.
21. TapBapackast apxurekTypa v (PyHKIIMH Y3710B MUKPOKOHTPOJIJIEPOB.
22. Apxutexrypa PIC -MHUKpOKOHTPOIIIEPOB U (PYHKIIMK UX Y3IIOB.
23. Craauu NOJArOTOBKH IIPOrpaMMHOI0 o0eceyeHust 11k MUKPOKOHTPOJITIEPOB.
24. Tlopsaok pa3paOoTKH IPOrpaMM JUIsl MUKPOKOHTPOJUIEPOB.

25. IlporpammupoBanue Ha MPASM, ocoGeHHOCTH MOATOTOBKH UCXOHOTO TEKCTA U
TPAHCISAIUH.

26. CtaTnyeckue 3allOMHHAIOLINE YCTPOMCTRA.

27. Macounsle [13V.

28. Ilporpammupyemsie [13V ¢ yiabrpadnoneToBsIM cCTHpaHUEM U AJIEKTPUYCCKH
nepe3anuchbiBaeMble.

29. TlpoexTupoBaHre MUKPOIIPOIECCOPHBIX YCTPOHCTR.

30. Pa3paboTka NpUHLUUIHAIBHON 3IEKTPUUYECKONH CXEeMbl MUKPOIPOIIECCOPHOTO YCTPONHCTBA.

31. OcoOeHHOCTH HAIMCAHUSI TPOTPAMM IS MUKPOITPOIIECCOPOB.

32. Craauu NOArOTOBKH MPOrPaMMHOI0 00eCHeYeH st /ISl MUKPOKOHTPOJIIIEPOB.

33. Duektpuyeckas cxeMa U (pyHKIHOHHpOBaHKWE THIIOBOro nopra [[BB.

34. llporpammuposanue nopros [[BB.

35. Ilpouecc HACTPOMKH TAKTOBOTO TeHEpaTOpA.

36. TaxToBBli reHEpaTOP C KEPAMUUECKUM HITH KBAPILIEBLIM PE30HATOPOM.

37. TaxToBblil reHepaTop ¢ BHELIHEH U BHYTpeHHEH BpeMsizanaromeii RC-nernblo.



7. VUEBHO-METONYECKOE U UHOOPMAIIMOHHOE OBECITEYEHUE
JUCLMITJIMHBI

7.1. OcHoBHas JIUTEpPaTYpa

1. CmupnoB, F0.A. OCHOBbl MHKPOJIEKTPOHMKM U MHMKPOIPOLECCOPHON TEXHUKH: yueOHOe

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

2. Mukpomnporneccoptbie cucteMbl: Yueouuk / B.B. I'ypos. - M.: HUI] UHDPA-M, 2015. - 336

c.. (Bricimee oOpazoBanue: bakaiaBpuar).

3. Poxennos, A.A. [IpoekTHpOBaHHE BCTPAUBAEMBIX CUCTEM Ha MUKPOKOHTPOJIJIEPAX:
1a00paTopHbIN MPAaKTHUKYM [DiaeKkTpoHHblil pecype]| : — Momkap-Ouna : [II'TY (IToBosmxckuit

rocyapcTBEHHBIN TeXHOJIOTHYecKkri yHuBepeuret), 2015. — 120 c.
7.2. lonoIHATE/ILHAS JIMTEpaTypa

1. Yrpromos, E. I1. Iludposas cxemoTtexnuka : yued. mocodue st By3oB / E.I1. Yrpromos. — 3-
e u3l., nepepad. u jgon. — CII0.: BXB-Ilerepoypr, 2010. — 809 c.: un. - ISBN 978-5-9775-
0162-0.

2. Muxymun, A. B. udpobie ycTpolcTBa M MHKpoIponeccopbl: yued. mocodoue / A. B.
Mukymun, A. M. Caxnes, B. 1. Cequnun. — CII0.: BXB-ITetepOypr, 2010. — 832 ¢.: ui. —
(Yuebnast ureparypa juist By30B). - ISBN 978-5-9775-0417-1.

3. Knues, J[.A. IIJIMC ¢upmbr "Xilink": onucanue cTpyKTypbl OCHOBHBIX ceMelcTB: / JILA.

Kuumes, M.O. Ky3zenun. — M. : Jlojgdka-XXI1, 2010. — 230 ¢

4. Bonosuy, I''.1. CxeMOTEeXHHKA aHAJIIOTOBBIX U aHAIOTO-IIH(POBBIX AICKTPOHHBIX YCTPOMCTB:

yueOHoe nnocodbue. — M. : Jlojoka-XXI, 2011, — 528 c.

7.3. llepuoanueckune u3ganus

OTevyecTBeHHBIE )KYPHAJIBI:
e li3Bectus BbhICIIMX YUeOHBIX 3aBEJICHUN. DACKTPOHHUKA

e PanmorexHuka u 3JICKTPOHHUKA,



e [IpuOophl U TEXHHKA DKCIIEPUMEHTA;
e KOMIOHEHTBI ¥ TEXHOJIOTUH

e Iludpponas oOpaboTKa CUTHAJIOB.

NuTepHeT — 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 OBECHEYEHMUE JIUCIUITJIMHbI

MarepualibHO-TeXHHUYEeCKoe obecreyeHre JUCIIMIIIMHBI BKITIOYAeT:
kadepanbHble MyIbTUMeInIHbBIE cpeacTBa (aya. 301-3 n 335-3);
HaOOPBI ¢c1aiI0B 1Mo BeeM JieKuusM (o1 S 10 20 cnaii10B M0 KaK/10# JIEKLHN);
13 xommbioTepoB B Jjadoparopuu 306-3 cO CHEUUATU3UPOBAHHBIM IIPOrPAMMHBIM
obecrieueHHEM BHUPTYILHBIX NPUOOPOB M CPEACTB MPOEKTUPOBAHMSI MHKPOIPOIECCOPOB
PIC, ARM 7, Blackfin;
[IporpamMmuble MakeTbl Ui MOAEIMPOBAHUS M IPOrPAMMHUPOBAHUS MHUKPOIPOLECCOPHBIX
cpenctB Multisim 10 u LabVIEW 8.20, a Takxe cBoO0/IHO pacnpocTpaHsieMoe IPOorpaMMHOE

obecrieueHue JUJIs MPOEKTUPOBaHUs MUKpornporieccoproro [10 MPLab IDE;:

JIEMOHCTPAIMOHHbIE MJIaThl JUIst u3yueHnus Mukporpotieccopos PIC, ARM 7, Blackfin.
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