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1. HEJIM OCBOEHUS JIMCUMITJIUHBI

Lemnsimu ocBoenns aucunnnunsl "Ludposbie YCTPOHCTBA U MHKPOIIPOLECCOPHI'" SBIIAIOTCS:
1. Usyuenue nuppoBoit cCXeMOTEXHHKH, OCHOB TCOPHH M IIPUHIIUIIOB IOCTPOEHHS U(PPOBLIX
yeTporceTs (L1Y).
2. Wsyuenue coBpeMeHHBIX — cpeacTB peatmsanud LY Ha oCHOBe [IPOrPAMMHPYEMBIX
JIOTHHYECKUX MUKPOCXEM, a TAKIKE TEXHHYECKMX CPEJICTB U SI3BIKOB MTPOEKTHpoBaHus LY.

O3HakomiieHne ¢ apuPMETHUECKUMH H JIOTHUECKUMH OCHOBAMM IOCTPOEHHUST ITIH(DPOBLIX

(OS]

PAaJMOTEXHUYCKHUX  YCTPOHCTB. [IPOrPAMMHBIM M MHKPOMPOTPAMMHbBIM  CIIOCOGAMH
YUPABICHHA, IPUHIHMIAMEI CTPYKTYPHOH M MPOrpaMMHON OpraHM3audy (apXHTEKTYpbi)
MHKPOIIPOLECCOPHbIX BBIMHCIUTEIBLHBIX YCTPOUCTB U MHKPOKOHTPOJIIEPOB.

4. ®dopmupoBanue IPaKTHYECKUX HABbIKOB B TEXHHUKE [IPOrpaMMHPOBAHHUSI
MHKPOIPOLECCOPOB M PpabOThl ¢ NPOrpaMMHO-AIIAPATHBLIMU CPe/ICTBAMHE COIpPSDKEHHUS
MHUKPOTIPOLICCCOPHBIX  YCTPOHCTB M PaIMOTEXHHUYECKMX 3BEHBEB, HEOOXOMMMBIX JUIS

NPUMCHCHUS B HAYYHO-HCCIIEIOBATEILCKON JIeSITEILHOCTH.

2. MECTO JUCUHUIJIMHBI B CTPYKTYPE OIIOII BO

Hucuunimna «L{indposeie yerpoiicTa 1 MHKPOIIPOLECCOPLI» OTHOCUTCS K 0a30BOi

yactu (b1.b.11).

Bsaumoceass ¢ opyzumu oucuuniunamu

Jucuurniina "llndposeie yerpoiictsa u MHUKPOIPOLECCOPBI" BXOAUT B Psijl AMCLIMITIMH,
CBA3AHHBIX C PA3TMYHBbIMU ACHEKTAMU PAHOICKTPOHUKH M BBIUMCIUTEIbHON TEXHUKH H HX
HMCIIOJIL30BaHUS 17151 00pabOTKM CUTHAIOB M yIIpaBJICHHS IIPOLIECCAMM.

B mpouecce wusyuenms naHHON mMCHMIUIMHEL UCIIONIB3YIOTCS  3HAHUS HpuoOpeTaeMble

CTYACHTAMH B CJICAYIOUIUX JTUCIHHUTIIMHAX:

a)"OcHOBBI TeOpUH Lemnei";
0)"Mupopmanuonnbie TEXHOIOTHH B paanodIeKTpoHuKe';

B)"Dnekrponnka;



r) "OCHOBBI KOMITBIOTEPHBIX TEXHOJIOTHIT B VIEKTPOHHUKE " .

Kpowme Toro, npu m3yuennn gucunniune: "Lugpossie YCTPOMCTBA U MUKPONpoLieccopbl” B

HEeOOXOMMOI CTEIEHU UCIIONB3YIOTCS 3HAHMS ¥ HABBIKH CIHEYIOIMNX JUCLHUILINH
" . . "
3) BblC[U'dH MareMaruka .
H) "Pusuka';

K) "MHocTpaHHbIi S3bI1K" .

B cBoro ouepesth, mcnnmumna "ludposeie yerpoiictsa MHKPOIIpoLieccopbl’ sBIsgeTCS
0a30BOMH JUIs IUCUHUIUINH, CBA3AHHDBIX C aClIeKTaMM alnapaTtypHoi ¥ NporpaMMHON peann3anuu
PaMOTEXHUYCCKUX  YCTPOMCTB M CHCTEM, Takux Kak "Pagmonpuemmbie ycTporicrsa',
n A n " " n "

Pamnonepenatomue yerpoiictsa”, "CucteMsl panuoynpanienus”, "OOpaborka curHanoB",

"O6paboTka paIMoCcHrHAIOB B IM(POBBIX yeTpoiicTBax', "JluckpetHas n mupposas 06padboTKa

pagoOCHIHAIIOB B LM(POBBIX YCTpoicTBaX ".

3. KOMIIETEHIMH OBYYAKOUIETOCsI, POPMHUPYEMBIE B PE3YJILTATE
OCBOEHMHSI TUCUHUITJIMHBI

B pesyibrare ocpoenus mucumIuMEbL 06ydarommiics 10MKeH 06Ia1aTh CIIEIYIOLTUMH

komrieteHuussMu (OK u OI1K):

®  CHOCOOHOCTBIO K caMOOPraHM3aLliy u caMmooOpasoBannio (OK-7):

® CIIOCOOHOCTBIO YUYHUTBIBATH COBPEMCHHBLIC  TEHACHIHUU pa3BUTHS JJICKTPOHHKH,
I/I3MepI/IT€HbHOﬁ W BBIYUCIIUTEIIbHON TEXHUKH, I/IH(i)OpMaIlI/IOHHLIX TEXHOJIOTHH B CBOEH

npogpeccnonanbHo aesrensuocty (OI1K-7).

B pe3yJIbTaTe OCBOCHHUS TUCLIUITIIUHBI o6yqa}0mm“lcs HOJIDKECH

1. 3Hars:

- OCHOBBI TCOPHH M CXEMOTCXHUKH LM(DPOBBIX yeTpoiicTs (OK-7)

s



- A3BIKH OIHCAHMS JIOTHYECKUX KOMOMHALMOHHBIX CXEM, KOHEYHBIX aBTOMATOB, OTlepalMOHHBIX
YCTPOHCTB U MHKPONPOUECCOPHBIX Bbiunciuteneit (OITK-7):

- METOJBI M CpC/ICTBA HCMOJIb30BAHUS A3BIKOB ONUCAHMS JUIS aHAJN3a M CHHTE3a MU(POBBIX
yerpoiers (OIK-7);

- KJIAaCCH(HUKALMIO U BO3MOKHOCTH HCIIOIH30BAHUS COBPEMEHHOM MHKPOINPOLECCOPHON 0asbl,
dpXUTEKTYPY  MHKPONPONECCOPOB M MUKPOIBM, ofumme mpuHUMIBI  NPOEKTHPOBAHHS
PATHOTEXHUUCCKUX BBIYMCTUTCILHBIX YCTPOHCTB HA OCHOBE MPUMEHEHHs MHKPOINPOLECCOPOB
(OK-7):

T MCTOABL  NPOIPAMMHPOBAHMA W OTJIAJKM IPOIPAMM  MHKPOIPOLECCOPHBIX —YCTPOHCTB
00paboTku curHanos u ynpasienus (OK-7):

- HEPCIICKTUBBI M TCH/ICHIMH Pa3BUTHSI MUKPOIPOIIECCOPHOI TexHuku (OK-7).

YMmern:

-~ TpOCKTHpOBATR  THIOBBIC  YCTPOHCTBA  UM(POBOH  TEXHHKM HAa  COBPEMEHHOI
MHKPODJIEKTPOHHOH dj1eMenTHOH Oasze (OK-7, OI1K-7);

- OIIMCBIBATL B BBLIPAKCHUSIX OY/IEBOH anreOpbl U TEOPHMM KOHEYHBIX ABTOMATOB poLEeCCh
npeobpa3oBaHun  MHGOPMALMK B HH(POBBIX (MHKPOIIPOIIECCOPHBIX)  BBIUMCIIHTEBHBIX
YCTPORCTBAX /ISl pellieHUs 3a1a4 aHaIu3a U CHHTE3a UX ctpykrypsl ((OK-7, OITK-7);

- COCTABIIATL M NCTATH3MPOBATh AITOPHTM PEIIaeMOH 3a1auu, NepeBONTh ATTOPUTM HaA SI3BIK
OMACAHUA  MHKPOIPOUECCOPHBIX  YCTPOKCTB, OOOCHOBBIBATH BHIGOP HIEMEHTHOH 6asbl M
OCYMICCTBATE CHHTE3 BBIYHCIIUTENLHOIO YCTPOHCTBA, COCTABIISATH M OTJIAKHBATH MPOrPAMMBI
AT MUKPOTIDOLECCOPHOTO BBIMUCINTENS, BEIOHpPATh HeoOXoanumMble cpeactsa (OK-7, OTTK-7);

- HCTIONIB30BATH IS PeLICHHS 3a/1ad 00pabOTKH CUTHAIOB, H3MEPEHHUS, KOHTPOISL., AHATHOCTHKU
W YUpaBICHHS OOBEKTAMH M TEXHOJOTHUYECKHMH [POUECCAMH  BbITYCKAEMBbIE CepUiHO
MUKPODBM u nporpaMmupyemble KOHTPOIEPBI OTEUECTBEHHOM 1 3apy0eKHOM HOMEHKIIATYpBI

(OK-7).
Biaaners:

- METO0JIOTHEH MPOCKTHPOBAHNS LM(PPOBBIX M MUKPOMPOLECCOPHBIX Y3II0B pPaJMOTEXHUUECKUX
yerpoiicts (OK-7, OIK-7);

- METOZI0JIOTMEH Pa3pabOTKK alropuTMOB | YIPABIISIOMHNX MPOrPaMM MHKPOIIPOIIECCOPHBIX
y3n0B (OK-7, Ol1K-7):

- METOZIOJIOTHCH aHa/I3a M CHHTE3a MEKTPOHHBIX JTorHyecknx cxem (OK-7, OI1K-7).



4. CTPYKTYPA U COAEP’ KAHUE JUCHHITIMHBI

O6LIast TPy/10eMKOCTh JIMCLIMIIIMHB] COCTABIISIET 7 3a4€THBIX eANHMLL, 252 Yaca

B TPETHEM U UETBEPTOM CEMECTPaAX.

B TpeTheM ceMecTpe TPY10€MKOCTh COCTaBIIsIeT 3 3a4eTHbIX eAnHULbL, 108

4acoB.
Bubr yuebHo# paboThl, BKIIOYas dopmel
CaMOCTOSITEbHYIO PaboTy TEKYIIEero
O6bem
CTYJIEHTOB KOHTpOJIS
yueo-
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> o = <
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S |g | 3 (B yacax /
=
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1 2 3141516 7 8 9 10 1 12
Beenenue. [Ipeamer, 3a1auu u
|-
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)
CBSI3b C APYTUMHU KYPCAMH.
AunreGpa noruku. Jlornueckue 3-
2 3 2] 2 6 3/75%
rnepemMeHHble 1 QYHKINH. 4
Cunres JIO. Tabnuiwr Peiitunr-
5-
3 UCTUHHOCTH. COBEpIIICHHbIE 3 2|2 8 8 4/33% | KOHTPOJb
6
bopmbl. Nol
Munnmuzauus JIY u peanuzans 7-
4 ~ 3 21 2 4 8 4/50%
B 3a/laHHOM Dasuce 8




1 2 31 4 (516 7 8 9 10 11 12

TunoBsle KOMOMHALMOHHBIE
ycTpoiicTBa (rerudpaTopel,
mudpaTopel,

5 MY JIBTHILIEKCOPBI, 3 214 6 3/50%
JIEMY JIbTUTLIEKCOPEL.
KOMIIapaTopbl,

npedpazoBaten KOIOB U JIp).

SHCMGHTaprIC ABTOMATHI

(Tpurrepbl) W HMX CBOHCTBa. Peiitunr-
11-
6 | Oynkuun BO30yKIeHus | 3 b 2| 2 8 2/50% | KoHTpOIIb
TPUITEPOB. No2

Tunoseie LY  (peructpsl, .

7 | CUETYHKH, JENUTENH | 3 " 212 4 6 4/50%

YaCTOTHI).

CymMarops! 1 apH(pMETHKO- 15-
8 3 2| 2 4 2/50%

JIOTHYECKHE yCTPOHCTBa 16

Petitunr-

OCHOBBI TIOCTPOEHHS 17-
4 3 2|2 2 4 3/50% KOHT-

3alIOMHHAIOIIHX YCTPOHCTB. 18
ponb Ne3

Bcero 18] 18 18 54 23/43% 3auer

* B rpade 1nabopaTOpHbIC M MPAKTHYECKHE PAbOTBI MPEICTAB/EHA TPYAOCMKOCTDL MO

pasjenam JieKiui 0e3 NpUBA3KM K HEXesM y4eOHOro mporecca. KOTOPBIH  OIpeesseTcs

pacrucaHueM 3aHsATHH.




B YEeTBEPTOM CEMECTPE TPYAOCMKOCTb JUCUUITJIUHBI COCTABJIICT 4 3a4yeTHbIE

eUHULbI, 144 yaca

Butb1 yueOHoi paboTl, Dopmbl
BKJTHOYAs! CAMOCTOSITEIIbHY O Obpem TEKYLLErO
paboTy CTyIeHTOB y4eOHOH KOHTPOJIA
1 TPYJI0EMKOCTD (B Yacax) paboTbl, | YyCIEBAEMOCTH
av]
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3-
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Apxutextypa coBpemenHoro RISK 5- Peifrvar-
3 4 212 8 125%
MUKPOIIpOLIECCOpa 6 KOHTpO/b Nel
[Tepucepuiinbie ycrpoiicTsa 7-
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[ TamsITh IaHHBIX ¥ CICLPETUCTPbI 0
5 coBpemenHoro RISK - 1(-) 2| 4 4 8 3/30%
MHKpOIIpOLIeccopa
Cucrema KOMaH/1 u 11
Peitrunr-
6 | mporpaMMHpoOBaHHe RISK | 4| - | 2| 2 4 8 3/38%
KO N2
MHUKPOIIPOLIECCOPOB. 12 s
[IporpamMmHo-anmaparHble  cpelcTsa
13
KouTponis W omiaukn  MITY.
7 4| - 122 4 8 3/38%
MosemipoBatue  (yHKUMOHUPOBAHHSI
14
MHKPOTIPOLIECCOpa




1 2 3141516 7 8 | 9] 10 11 12
Y CTpOICTBO U IIPOrPAMMHUPOBAHHE
TAKTOBOTO FeHepaTopa 15
8 | coBpeMeHHOro MMKPOKOHTPOIUIEPA. 41 -1212)| 2 8 2/50%
[TporpammipoBaHKe HHPPOBBIX 16
YCTPOICTB BBOJI/BBIBO/IA
OCHOBHBIE TCH/ICHLIUN PA3BUTHA 17
Peirinr-
9 | coBpeMeHHOH MUKPOIPOLIECCOPHOH 4 1 - 122 2/50%
KOHTpO/b N3
TeXHUKHU 18
Beero 18] 18] 18 54 18/33% | e, 36
3ayer,
Wroro 36 | 36| 36 108 41/38%
Dk3ameH, 36

* B rpade nabopaTopHble M MNPAKTHYCCKHC paboThbl IPE/ICTaB/ICHA TPYAO0EMKOCTDL 0
paszenam JieKimil Oe3 NPHUBA3KM K HEACTIM y4eBHOro MpoIecca, KOTOPBIH OIpPEaCNACTCH

pacrucaHueM 3aHsITHH.

5. ObPA3OBATEJIbHBIE TEXHOJIOT'MU

5.1. AKTHBHbIE H HHTEPAKTHBHBIC (JOPMbI 00y UeHUs

C uenblo (GOpMUPOBAHUS W Pa3BUTHS npohecCHOHATBHBIX HABBIKOB  CTYJICHTOB B
yueGHOM TIPOLIECCE MCTONB3YIOTCS aKTHBHBIE 1 MHTEpaKTUBHbIE (POPMBI MPOBE/ICHHS 3aHsATUI B
COUETAHMH C BHEAyIUTOPHON paboToi: (;1abopaTopHbIC paGoThl, ONPOCHI B paMKax peHTHHIOB,
pacuetHO-TpaduIecKas pabota). JlabopaTopHble M NPaKTHICCKUC paboThI BBINOJIHAIOTCH €
HCIIONE30BAHAEM KOMIIBIOTEPHOTO MOJIETMPOBAHMs JICKTPHICCKUX TPOLECCOB B H3y4aeMbIX
yerpotictax. OObeM 3aHATHH, NPOBOAMMBIX B MHTEPAKTUBHBIX (PopmMax B 000X CeMECTpax,
cocrapaser 44 uaca JIEKIMOHHBIX, J1a0OPaToOpHBIX M MPAKTHICCKHUX 3aHATHNA, a TakKe

KOHCYJIbTAIMOHHBIE 3aHATHS (BHE pacrucanus).

5.2. CamocTosiTe/IbHAsI padoTa CTYACHTOB

CamocTosTeNbHas —(BHeayauTopHas) pabora  CTYICHTOB  BIJIHOHACT 3aKperJieHue
TEOPETHUECKOr0 MaTeEpHala B mpouecce moaAroToBKH K BBIMOJHEHUIO K MPAKTHUECKUM 3aHATHIM
¥ 3amuTe TabopaTopHbIx pabor. OcHoBa caMOCTOSTEeNbHOM paboThl - H3yYEeHHE JTUTCPaTyphl M0
PEeKOMEH/IOBaHHBIM ~UCTOYHMKAM, WHTCPHETY KOHCIIEKTY JICKLHH, [PeOCTaBISEMOMY

CTyACHTaM B 3JIEKTPOHHOM BHIC.




O61mit 00BeEM CcaMOCTOSITEIBHOM PaboOThl CTYJEHTOB B TPETHEM CEMECTpPE 110 JaHHOH
avcuummHe cocrapiser 54 waca. CamoctositesibHas paboTa CTYJEHTOB B 3TOM CEMECTpE
COCTOHUT B IMOATOTOBKE K MPAKTHUECKUM U JTaOOPATOPHBIM 3aHITHIM, TPOpadOTKE NPOYUTAHHBIX
JIEKILIM, MOArOTOBKE K PEHTHHIaM H 3allliTaM OTYETOB 110 JIAOOpaTOpHbLIM padoTam.

OO0t 00beM caMoCTOATEIbHOM padoThl CTYJAEHTOB B YETBEPTOM CEMECTPE 110 JAHHOH
JMcIUILIHHEe cocTaBisier 54 vaca. M3 srtoro oObema 18 uyacoB BbLieNeHBl Ul MOATOTOBKU
CTYJICHTOB K TEKYLIUM 3aHSATHSM B ceMecTpe, a 36 — 11 HOATOTOBKH K IK3aMEHY.

[lpy nmoarotroBke K MPAKTHYECKHM 3aHATHAM CTYJCHTaM HEOOXOJHUMO IO JIEKIHSIM
NpOYUTATL MATEpUal MO TEME MPEJICTOSIIErO 3aHsATHSI U HEMOHSATHLIE BOMPOCHl BBIICHUTH C
perno/iaBaTe/ieM B Havdajle 3aHsThs. Pacxol BpeMEHHU CTYJEHTOM Ha OJIHO 3aHSITUE COCTaBJISIET
okos10 0,5 yaca.

Ha npakthuyeckux 3aHATHsX [perojaBarejb coO CTyJIeHTaMH pa3OupaeT MpUMEpPbI
IPOEKTUPOBAHMS QJITOPUTMOB. YIPAB/IIOIMX IPOrpaMM M Y3JI0B  MHKPOIIPOLECCOPHBIX
ycTpoicTB. Ha 0CHOBE JIEKIIMOHHOIO Kypca U MPaKTUYECKUX 3aHSITHH CTYCHTHI pa3padaThiBAlOT
U OTJQKHBAIOT  YIpaBJAIOLIME IPOrpaMMbl  COIVIACHO  WH/JUBH/IyaJbHBIM  3a/aHHUsM.
BoinosneHHbie pazpaboTKy TECTUPYIOT B cpejie Multisim U 3aluImaoT.

[Tocne BbINOAHEHMA YHPWKHEHUST B Cpelle MPOSKTHPOBAHHMS HIIM MOJCIUPOBAHHUS
(YHKIMOHUPOBAHUSL  NMPOTrPAMMHOI0  OOECIIEUEHHsS]  pe3yJbTaThi  CTYJACHT  IPEIbsBIISET
IIPero/laBaTe/Iio  Ha 9JKpaHe KOMIILIOTEpPHOro MOHHUTOpa. IlpernogaBatesib KOHTPOJHPYET
Ka4yeCTBO BBIITOJHEHUS 3a/aHUsl CTYJIEHTOM U [OMOraeT HCIPaBUTh OLIMOKH C TMOSCHEHHSIMHU
HEIPABUIILHO MOHSTHIX CTYJCHTOM YWIEMEHTOB Kypca.

JlabopaTopHble padoThl 1IPEANOIArAIOT CAaMOCTOATEIbHYIO PaboOTy CTYJIeHTa B 00beMe
2 yac Ha oxHy JabopaTopHyto paboty. CamocTosiTenbHas padoTa COCTOMT B MOJATOTOBKE K
nabopatopHoi  pa®oTe, MOArOTOBKE OTYeTAa I10 BBITOJHEHHOW uM paboTe W 3alIuTe
1abopaTopHOi paboTh! B X0/1€ Ay IMTOPHBIX 3aHSTHH.

[Toaroropka x s1abopaTtopHoii padoTe BKIIOYAET H3YUYEHHE TEOPETHYECKUX CBEICHHUI 110
TeMe J1abopatopHOH pabOTbl ¢ HCIOJAb30BAHHEM JICKUHMH M METOAMYECKUX YKa3aHUH K
nabopaTopHo# padoTe.

Odopmienne oryera 1o gabopaTopHO paboTe [OIKHO BBHINONHATBCS € y4ETOM
OCHOBHBIX TpeOOBAHUN K KOHCTPYKTOPCKHM JokyMeHTam. OdopmiieHHe oTyeTa MOJIHOCTBIO 10
ECKJ/I 1octaToyHo Tpya0eMKO M OTHHMET MHOIO BPEMEHM Y CTY/JeHTA. YUHUTHbIBas MaJblil
oObeM ordeTa, 3a OCHOBY TpeboBaHuil K odopmieHHio Oepercs TONBKO obwias CTPyKTypa
TEeXHOpabo4ero npoekta M mnpasuwia pyOpukauuu. Octanbhble TpeGopanus ECKJI] k
OhUPMIEHUIO JIOKYMEHTOB B  OTYETAX CUMTAIOTCA HEOOA3ATENbHBIMH, T.e. ACHCTBYIOT
O0IIENPUHATBIE TIPABUIIA JIMTEPATYPHOTO A3bIKA.

Pacuerno-rpaduueckas padora BbINONHACTCS CTYACHTAMH HA YETBEPTOM CEMECTpE

CaMOCTOATCJIPHO € KOHCYJIbTaUUAMH TPENoJAaBaTesIsl B IIpoLecce HPOXOIKACHUSA IMMPAKTHYCCKHUX



AYMMTOPHBIX M 1OMALIHAX 3aHATHH. Padota cocTont B paspaborke anroputva M mporpammbl
MHKPOIIPOLECCOPHOTO ICHEPATOPA HICKTPUYECKUX CHTHAIOB CIIOKHON (popMbl. PacueTHast yacTh
fIpeAnonaracT pacyeTbl M0 ONPEICICHUIO COOTBETCTBUS MEKIY apU(PMETHYECKHM KOIOM B
MHUKPOTpOLECCOpe M aMILIMTY/I0H HANPsIKCHUs Ha BBIXOJE TIEHEpaTopa, a TaKkKe MeXIy
KOJIMIECTBOM M CKOPOCTLIO BbINOMHEHNs MALIMHHBIX KOMaH/I OTHOCHTENLHO MOMEHTOB BPEMEHH
XapaKTepHbIX TOYEK IpapuKa BLIXOJIHOIO CHIHAJA.

[Tocste paspaboTin nporpammel ee GyHKLUHOHUPOBAHHE TPOBEpSIETCS MO/ICJIMPOBAHUEM B
cpene Multisim 10.

K aK3amMeny cTyJIeHTBI FOTOBSITCS 110 JIEKIMAM, [PEIOCTABIECHHBIM HM pernojaBareyiemM

B DJIEKTPOHHOM BHJIEC, U 110 pEKOMEHAOBAHHOHU JiTeparype.

5.3. MyabTHMeHITHbIE TE€XHOJIOTHH 00y YeH s

Bee siekuMOHHBIC 3aHATHS NPOBOAATCS B BHJE Npe3eHTAllui B MYJbTHMEIHHHOMN
AyIUTOPHUH € HCHOJB30BAHMEM KOMITBIOTEPHOIO IPOEKTOpa M MpejcTaBleHdeM oT 15 g0 30
CJIaI0B MO KaXK/I0# JIEKIIHH.

B npouecce usyuenus npemvera CTYICHTBI BBIIOJHSIIOT J1aO0paTOpHbIe PabOTHI COITACHO
METOIMICCKUM YKA3aHUA K HUM Ha MEPCOHANbHBIX KOMITBIOTEPAX C IIUPOKUM HMCIIOJIb30BAaHUEM
SICKTPOHHBIX  CPEICTB  NIPOCKTHPOBAHHUS  MHKPOIPOIECCOPHBIX YCTPOHCTB U CPEICTB
MoJienupoBanust Multisim u LabVIEW,

Jns noarotoBkum Kk 9K3ameHam CTYACHTaM NPENOCTABIISCTCS KOMIBIOTEPHBIH Kype
JIEKUMH U ONHCaHus BeeX J1abopaTopHbIX padoT. Komnbroreprblie TeXHOIOTHH HCIIOJIB3YIOTCS B
[POLIECCE  BBIMOJIHCHUS 1a0OPATOPHBIX, YaCTHYHO Ha [PAKTUYECKUX 3aHATUIX U JUIS

0(OpMIIEHHS OTUETOB 110 JTaGOPATOPHBIM PAGOTaM.

6. OUEHOYHBIE CPEJACTBA JJISI TEKYIUEIO KOHTPOJISI YCIIEBAEMOCTH,
[IPOMEKYTOYHON ATTECTALIUU 1O UTOT'AM OCBOEHUSI
AACHUTIJIUHBI 1 YYEBHO-METONYECKOE OBECIIEYEHUE

CAMOCTOSTEJBHON PABOTHI CTYJIEHTOB

6.1. OUEHOYHBIE CPEACTBA JAJS TPETBEI'O CEMECTPA

6.1.1. Texkymuii KOHTpOIBL
6.1.1.1. Bonipock! K peiitunr-konrposio Nel

1. OcHoBHble JIOTUYECKUE OIepaluu, JOTHYECKUE JIEMEHTHI U JIOTMYECCKHUE

(GYHKLHN OHOI NnepeMeHHOH.

2. Jlornueckue pyHKIMM ABYX NEpEMEHHBIX.



OcHOBHbIE 3aKOHBI OyJI€BO# areOpsl.

=

baszuc nornveckoit pyHkuumy.
AHa13 KOMOMHAIIMOHHBIX YCTPOUCTB (6€3 maMsiTh).
CrangapTHble (GOPMBI JIOTHYECKUX PYHKIHIT

MUHHMHU3ALMS TOTHYECKUX (YHKIIMH.

®° N o v

CunTe3 KOMOMHALMOHHBIX YCTPOMCTB B 3a/1aHHOM Oasuce

o

AHaJIM3 U CUHTE3 LM(POBBIX YCTPOUCTE ¢ namsTho. Crioco0bl OMHUcaHHs
HU(PPOBBIX YCTPOUCTB.
6.1.1.2. Bonpochkl K peiiTHHI-KOHTPO. 110 No2

1. Tpunuun paboTsl TpUrrepa. ACHHXPOHHbBIE RS-tpurrepsr.

2. Ilpunuun paGoter tpurrepa. CHHXpoHHBIE RS-TpUrrepsr.
3. D-tpurrepsr.

4. T-tpurrepsr.

5. Tpurrepnl ¢ AMHAMMYECKUM yIIPaBIEHHEM.

6. JlByxcrynenuarsie Tpurrepbl. JK-rpurrep.

7. IlapanieibHble pErHCTPBI.

8. CIBHTOBBIC PETHCTPBHI.

9. JIBOMYHbIE CYCTUMKH C MOCTIE0BATELHBIM I1EPEHOCOM.

10. JIBOMUHbIE CYETUYHKH CO CKBO3HBIM MEPEHOCOM.
11. PeBepcrBHBIC IBOMYHbBIE CYETUHKH.

12. lngpartopbl IBOMYHBIX KOLOB.

13. Jlemmmdparopbl 1BOMYHBIX KOJOB.

14. TlpeoOpaszoBaTesin KOI0B.

15. Iludposrbie MyIbTHILIEKCOPBI H IEMYTBTHILIEKCOPBI.

6.1.1.3. Bonpocbl k pelTHHr-KOHTPO/TI0 Ne3
1. Apudmernueckue onepaunmn Hal ABOMUHBIMH YMCIIAMH.

2. CymMMaTopbI ¥ MOJyCYMMAaTOpbI

(9S)

MuoropaspsiHble CyMMaTOpLI

4. ApupmMeTnKo-I0rHUYecKue yeTpoiicTaa.
5. JIMOJIHO-TpaH3HCTOpHAs JTOTHKA.
6. Tpansucropro-rpansucropuas noruka (TTJI).



7. Muxkpocxemsl ¢ auogamu HloTTkw.
8. Jlornka na komnnementapusix MOIT Tpansucropax (KMOIT).
9. udpoBble MHKPOCXEMbI IMUTTEPHO-CBA3AHHOI TOMMKH.

10. [ludpoBbiec MHKPOCXEMbI MHTETPATbHOMN MHIKEKLMOHHOM JIOFHKH

6.1.2. Konrpoabusie Tecrnl no CPC

- Bonpoc BapuaHnTbl oTBeTa
Mep
1 2 3
1. Kakoe soruueckoe ab=a+b
BBIP@KEHHE COOTBETCTBYET a(b+c) = ab + ac
3aKoHy Jie Moprana @b ath)=a
ala+b)=a
2, Kaxoii Habop noruueckux ", NJIn
byHKIMI aBIseTCS NI
MUHUMATLHBIM 6a3UCOM U-HE
U, NJIN, HE
3 [To kakoit u3 cTpyxTyp Ha6op 21JI1 — muorosxonosas 1
CTPOUTCS IN3BIOHKTHBHAS Habop2 1 — muorosxonosas MJIN
HopmasibHas (popma Habop 2U-HE — muorosxonosas UJIM-HE
Habop 2MJIN-HE — muorosxonosas UJIU
4. [To kakoii u3 cTpykTyp Habop 21JIN — muoroexomosas U
CTPOUTCS KOHBIOHKTHBHAs Habop2 U - muorosxoosas NJIU
HopMalibHas popma Habop 2U-HE — muorosxonosas MJIU-HE
Ha6op 2MJIN-HE — muoroexonosas UJIU




2 3 -+
Kakoii kon ucnonesyercs B JBonunbIi
kaprax Kapno nns JlecsTuunbiii
HyMepaluu CTPOK U JIBOMYHO-IeCITHYHBIH
cTON01OB I'pest
Kakue o0sacTu paBHBIX [IpsimoyrosbHbIE
3HAUEHUH Y HaJI0 BBIACIATD KBanpaTHbie
IpU MUHUMH3AIHH C [IpsiMOyroNBbHBIE C IUIMHON CTOPOH KPAaTHBIM
nmomMouislo kKapt Kapuo CTEIEeHsIM 2
OBaJibHbBIE
Kakoe yerpoiicTBo ¢ JI1oboe ycTpoHCTBO ¢ ABYMS COCTOSHUSAMMU
YCTOWYHBBIMU Jloruueckoe ycTpoicTBO U3 IBYX HHBEPTOPOB
COCTOAHUAMH MOXKHO Jlroboe noruueckoe yerpoictso us apyx UJIN-HE
CYUTATh TPUTTEPOM C AByMS COCTOSIHUSIMH M BXOJIOM yIIPaBJIeHHs
Kakoe u3 nepeuuncieHubIx AcHHXPOHHBIH RS-Tpurrep
YCTPONHCTB MOXKET Craruueckuit D-tpurrep
HCIIOJIB30BATLCS JUIst cueTa Hunamuueckuii K-rpurrep
HUMITYJIbCOB Cunxpounnsiii RS-tpurrep
Kakoit Habop norndyeckux H, UJIn
byHKUMH gBASIETCS NJIN
MUHUMaJILHBIM 0a3HCOM 1-HE
1, WJIN, HE

6.1.2. Boripocwl Kk 3a4ery

. Anann3 KOMOMHALMOHHBIX YCTPOHCTB (6€3 mamMsiT).

2. CrannapTHbie (GOPMBI TOrHYECKUX ()YHKIHI.

3. Munumu3zaims 10ruueckux QyHKIHH.

4. Cunte3 KOMOMHAIIMOHHBIX YCTPOHCTB B 3a/IaHHOM Ga3uce.

5. Tlpunumn padoTer Tpurrepa. GyHKIMOHATBHAS CXeMa TPUITEpA.

6. Tpurrepnl ¢ IMHAMHYCCKUM YIIpaBieHHeM: (YHKIHOHATIbHAS CXeMa, [IPUHITUTI

padoThbl U BpEMEHHBIC JUArPAMMBI.

7. JIByxctynenyarsle Tpurrepsl. JK-rpurrep: GyHKIMOHANBHAS cXeMa, IIPUHLIMII
pabOoThl U BpEMEHHBIC THAarPAMMBI.

8. Tlapainenbhbie perueTpbl: PyHKLUHOHAIbHAS CXeMa. TPHHIIUII paboThI U
BPEMECHHbIC JIMArPAMMBI.

9. CIBHIOBBIC PErMCTPbI: (PYHKLUHOHATBHAS CXEMA, IPHHIMI PAGOTh i BPEMEHHbIE

JAuarpaMMalI.




10,

14.
15.

[Mapannenbhbie peructpbl: GyHKUHOHAIBHAS cXeMA, TIPUHLHUI PaGOTHI U

BPEMECHHbIC IHarpaMMbl.

- CBUTOBBIC PEruCTpPBL: (YHKIMOHAIBHAS CXeMa, IPUHIHUI PAGOTHI  BPEMEHHbIE

JMarpaMMmBbl.

. ﬂBOI/]‘IHbIﬁ CUCTYHKH C MOCIENOBATECIILHBIM [TIEPEHOCOM: d)yHKHI/IOHEUIbHaH cxema,

MPUHIKIT padOTHI U BpeMEHHbIE JIHarpaMMbl.

: HBOML{HbIC CYETYHMKH CO CKBO3HBIM IIEPEHOCOM: (pyHKLII/IOHEU]bHa}I cxema,

HNPUHLMIT PadOTHI.
PesepcuBHbie 1BOMYHbBIE CUETUMKH: (YHKIIMOHAILHAS CXEMA U TIPHHIHIT pabOTHL.

[ndposbie MynbTHILIEKCOPDI K JIEMYILTHILIEKCOPBE: (YHKIHOHAILHAS CXEMA,

I[TPHUHILIHII p'd()OTbl H BPEMEHHbBIC JHarpaMMubil.

. ApuMeTHUECKHEe ONepaluy Hal JBOUYHBIMH YHCIAMH,
17.
18.
19.

CyMMaTopel # [0J1yCyMMaTOPbI: (hyHKIHOHATIbHAS CXEMA, JIOTHKA PaboTh
MHoropaspsiible cyMMaTopsl: (yHKIHOHAIbHAS CXEMa M MPUHIIAI paGoThl.

ApHPMETHKO-TOrHYECKHE YCTPOHCTBA: (PYHKIMOHATLHAS CXEMA M IIPUHLIMI

paboThbI.

6.2. OUEHOYHBIE CPEACTBA JJIsI YETBEPTOI'O CEMECTPA

6.2.1. Texkymuii KOHTpPO.IbL

6.2.1.1. Bonipocnb k pelTHHr-KOHTpO/II0 Nel

1

OS]

I

Kracendukarus Mukpornporeccopos.

®oH — HeiiMaHoBCKas apXUTEKTYPa U (PYHKIMH Y3II0B MHKDPOKOHTPOJIJIEPOB.
l'apBapzckas apxuTekTypa i GyHKLUHH Y3710B MUKPOKOHTPOJIJIEPOB.
Apxutextypa PIC -MHKPOKOHTPOILIEPOB U (QYHKLMM UX Y3II0B.

CTanuu noAroTOBKA MPOrPaMMHOT0 0GECTICUeHH s! 1715 MHKPOKOHTPOJLIEPOB.
[Topsiiok paspaboTku nporpaMm s MHKPOKOHTPOJIEPOB.

[Iporpammuposanue Ha MPASM, 0c0GEHHOCTH MOArOTOBKH HCXOIHOIO TEKCTA U

TPAHCISLHUH.

6.2.1.2. Bonpochbl K pelTHHI-KOHTPO.TI0 No2

1.

N

.-b.w

OcHoBHble ornepauu Ha 1 OaifTamH.
Komanie nepesiaun ynpasienusl.
buT-opuenTHpOBaHHbBIE KOMAH/IBI.

CHUMBOJIBHBIE KOMAHIBI.



OcHOBHbIE IMPEKTUBBI Makpoaccembiepa.

Crarnueckue 3aroMHHAIOIINE YCTPOCTRaA.

Macounbie [13VY.

X = o

[porpammupyembie 13V ¢ yapTpanoneToBbv cTMpaHieM U 31eKTPUYECKH

IepesalrcbiBacMBbIe.

9. llpoekTpoBaHue MHKPOIPOLECCOPHBIX YCTPOHCTB.
10. PaspaboTka npuHIMITHAIBHOM S1EKTPUUECKOI CXEMBbI MHKPOITPOLIECCOPHOTO

YCTPOHCTBA.

6.2.1.3. Bonpocebl K peTHHI-KOHTPO.TI0 Ne3

OcoOeHHOCTH HAIUCAHUS TTPOTPAMM JUISE MUKPOTIPOLIECCOPOB.

CTajnu 0r0TOBKH MPOrPaMMHOI0 0OecreueHust s MHKPOKOHTPOJLIEPOB.
DJeKTprIecKas cxeMa i (QyHKIMOHUPOBAHUE THIIOBOTO nopra [{BB.
[Tporpammuposanue nopros [[BB.

[Ipouecc nacTpoiiku TakTOBOrO renepatopa.

TakToBbIH reHepaTOp ¢ KepaMHYECKUM MM KBAPIIEBBIM PE30HATOPOM.

TakToBbIi renepaTop ¢ BHELIHEH W BHYTpEHHEIH Bpemszaaronie RC-menero.

R = O ot s 3 R e

Brewnuii TakToBbIH rereparop.

6.2.2. Konrpoubusie Tectnl no CPC

0
Ho- !
Bonpoc BapuaHTbl oTBETa B
Mep e
T
1 2 3 4
1. Kakoe yerpoiicrso [TamsiTe nanHBIX
XapaKTepHO /1181
MHUKPOKOHTPOJLJICPOB [llnna nannex
rapBap/ICKOH apXUTEKTYphbI
M OTCYTCTBYET B [l1na koman
apxurexrype Pon Helimana
MHKponporpaMMHOE yCTPOHCTBO HITH AETEKTOP
KOMaH,[
2 K kakomy ycrpoiictey AJlY
MHKPOKOHTpOJLIEepa [IuHa naHHbIX
OAKIIIOUAOTCS [IluHa Koman 1
nepudepuiinpie yeTpoicTBa TakTOBBIN renepatop
CueTunk KomMans
3. Kakoe u3 yerpoiicrs USART
MHKPOKOHTpOJLIEpa SSP
npeaHazHayeHo st CcCp
ACMHXPOHHOIO ALl
BBO/1a/BbIBO/1a




2

3

Kakoe ycerpoiictBo
MHUKpOIIpoLeccopa
peasn3yeT BhIOOPKY

cneﬂy}omeﬁ KOMaH/AbI

AKKYMYJISITOD

[IInHa 1aHHbBIX

AJlY

CUeTunK KOMaH/

Kakue ycrpoiicrsa B
MHKpOIpoLeccope
MO3BOJISIIOT YMEHBIIHUTh
YHCJI0 aJIPECOB B KOMaHe U

e€ pa3psAIHOCTh

[laMsITh JaHHBIX U LIMHA JaHHbIX

Cuerunx KOMaH U aKKYyMYJIATOP

AJIY u MITY

[TaMsATE IpOTpamMM M LIMHA KOMAH[

Kakoit Habop BHe1HuX
YCTPOUCTB OOBIYHO
HEOOXO UM JUTsI
obecnievyenust padboThI

MHUKPOKOHTpOJIIepa

(DHSU_I-HaMHTb, IKWHAa JaHHBIX

['TU, MITY u nerextop Koman

AJIY, namsiTh IporpamMm M JaHHbIX

biox nuranus, cxema copoca, 'TU

Kakyto oburyto crpykrypy
UMEET allrOPUTM
YIPABJISIIOLIEH TPOIPAMMbI

MHKpOIpolieccopa

beckoHeunbrii ITUKJI CO BJIOKCHHBIMHU LIUKJIAMH U

JIOTHKOH

CII0KHYIO CTPYKTYPY ¢ HAYAJIOM U OCTAHOBOM

Habop BI0KEHHBIX KOHEUHBIX LIUKJIOB

Jluneiinas cTpykTypa ¢ Ha4aJloM M OCTAHOBOM

Kakue koma/ i1 MOryT
BbIIOJIHUTL [TPOBCPKY
ycaoBust (a<b) u nmepexon

[IPH BBITTOJIHCHHUH

KOMaHILbI [IEPEChIJIKN JaHHBIX

BriunTanue + nposepka 3uaka + gp to

CnoxeHne + CUMBOJIbHAs KOMaH/a + go to

Jlornueckne komanzs + go to

[ouemy peructpol
CHICLMAIBHOIO HA3HAYCHUS
HE MOT'YT MCIOJIb30BaThCs

KaKk pabouue stueikn

Ouu UMeroT CIICLHUAIbHOC HAa3HAYCHHUE

He JAOCTYIHBI I 3allUCH JIAaHHBIX

B03MOXKHBI OIIMOKH U OTKa3BI 060pY0BAHHS

He Bce OIlIE€palli B HUX BLIITOJIHSIIOTCS




1 2 3
10. CkoJIbKO cTajni 2
[IPOCKTUPOBAHUS TTPOTPAMM 3
NPELyCMOTPEHO CPEIoH 7
MPLAB 15
11. OCHOBHOE MPEUMYIIIECTBO Bricokas mpousBo e IbHOCTE pa3paboTKH
s13bIKa accemOliep porpaMmm
MunuMabHast HaMsITh U BpEMsI BBITOJHEHUS
IIPOrpaMMbl
IIpocToTta nporpammupoBanus
Paspurtas TexHuKa nmoanporpaMm 1 THIIOBBIX
IIPOEKTOB
12. OCHOBHOU HETOCTATOK Huskas npousBomuTebHOCTL paspaboTKy IporpaMm
A3bIKa acceMOnep OTHOCHUTELHO BOJIBIIOM PACX0/1 MAMATH
OTHOCUTENILHO DOJIBIIIOE BPEMS BBITOJTHEHHS
[IPOrPaAMMBI
13. Kakoit Bus1 xomarm baiitoBbie
accembOuepa PIC16 buroBkie
HCTIOJIB3YET I[lepenaun ynpasnenus
HENOCPEACTBEHHYIO CHUMBOJILHBIE
azipecaruio
14. Kakast u3 npuseieHubIx MOV
KOMaH/1 OTHOCHTCS K ADD
KOMaHAaM yIpaBJjleHUsI BSF
RETLW
15. Kakoe orminune nupextus Mx Gonbie

MakpoacceMOJepa ot
UCIOJIHSEMBIX HHCTPYKIMH

HauboJIee CYIEeCTBEHHO

Onmu GoJtee yHUBEpPCAILHBI

boicTpee necnonusores B nponeccope

OHM yNPaBISIOT TOIBKO IPOLIECCOM TPAHCISALIHH




2

=
J

16. Kakoit peructp nopra PORT<x>
HapajIeJIbHOTO TRIS<x>
BBO/1a/BbIBOJIA YIIPABIIsET PIR1
Halpas/ieHueM oOMeHa PIR2
JIAHHBIMH
17. Kaxoe noruyeckoe ab=a+b
BbIpa’keHHE BhIparkaeT a(b+¢) = ab + ac
3aKoH j1e Moprana -
v (a+b)a+b)=a
ala+b)=a
18. Kakoit Habop s1ornuecknx 1, NJIN
GyHKUMH sBIsICTCS N
MUHUMAIbHBIM 0a3UCOM U-HE
U, WJIN, HE

6.2.3. Bonipoce! K Yk3ameny

OcHoBHbIE 3aKOHBI 0YJI€BOIT anreGphI.
AHanu3 KOMOMHAIMOHHBIX YCTPOHCTB (6e3 maMsiT).

Cranaprabie GOpMbI TOrHYECKUX (YHKIIHH.

[pununn padbotel Tpurrepa. GyHKIHOHATBHAS cXeMa TpUITepa.

Tpurrepbr ¢ imHaMuyeckum ynpasienueM: GyHKIMOHATLHAS cXeMa, TPUHIATT

JIByxcrynenuarsie Tpurrepsr. JK-tpurrep: GpyHKIHOHATbHAS cXeMa, IPUHITHIT

[apasiiesibHble perucTphl: GYHKIMOHATbHAS CXeMa, MPHHLAIT paboThbI U

2
3.
4. Munumusanms gorudeckux GpyHKUM,
5. Cunre3 KOMOMHALMOHHBIX YCTPOHCTB.
6.
7.
PadOTHI U BpeMEHHBIE J[HarPaMMBbl.
8.
paboThl U BpeMEHHBIE JIHarpaMMEL.
9.
BPEMEHHDIC THArpaMMBI.
10.

CIIBUTOBBIC PEruCTphl: (YHKIMOHATbHAS CXEMA, HNPUHIKI pabOThl U BpeMeHHbIE

HUAarpaMMBEI.




1.

14.

15.
16.
17.
18.

19.
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34.

[TapasuiesibHbie perucTpbl: GYHKUHOHATbHAS CXeMa, IPUHIMHTT paGOTHI 1

BPEMCHHBIC THarpaMMal.

- CABUTOBbBIC perucTphl: (PYHKIHOHATbHAS CXEMa, IPUHIIMIT pabOThI H BpEMEHHBIE

JIMarpaMmbl.

. HBOI/I‘IHbIG CUCTYHMKH C ITOCJIEAOBATE/IBHBIM IIEPEHOCOM: Q)YHKHI/IOHELHI)HEIH cXeMma,

[TPUHIIHII pa6OTbl W BPEMEHHbLIC AHuarpaMMal.

[lupposbie MyabTUIIIEKCOPBI K AEMYILTHILIEKCOPDI: (hyHKIIHOHATIBHAS CXEMa,
[PUHIIKIT padOTbI U BpEMEHHbIE JMarpaMMBbl.

ApudmeTnyeckre onepaiuy Hal ABOMYHBIMH YHCIAMH.

CyMMaTOpb! H MOJTYCYMMATOPbI: (hyHKLUHOHATbHAS CXEMa, JIOTHKa paboThl
MHoropaspsiiHpie CyMMaTophl: (hyHKIUHOHAILHAS CXEMa U TTPHHIUI paGOTHL.
ApHU(PMETHKO-TIOTHYECKHE YCTPOHCTBA: (yHKIMOHATBHAS CXEMa M [PHHIHII
paboThI.

Kiacenukanust Mukpornporeccopos.

don — HellMaHOBCKas apXUTEKTYpa U (YHKIMH Y3708 MUKPOKOHTPOJLIEPOB.

I"apBapiickas apxuTekTypa n pyHKUHH Y3708 MHKPOKOHTPOJIIEPOB.

. Apxurektypa RISC -MUKPOKOHTPOIEPOB U (PYHKLMH HX Y3IIOB.

. CTaamun moaroToBkKu [IPOrpaMMHOTO obecrieyeHus JUTSE MUKPOKOHTPOJUIEPOB.

[Mopsiiox paspaboTku nporpamMm Ui MUKPOKOHTPOILIEPOB.

[porpamvuposanue Ha MPASM, 0co6eHHOCTH MOATOTOBKH HCXOIHOTO TEKCTA U

TPaHCJIALHH.

. OcHOBHbIe oneparyu Haj GalTamu.

. Komaninl riepeayun yripasieHusi.

bur-opuenTrpoBanHblie KOMaHIbI.

. CMMBOJILHBIE KOMAH/IBI.
. OcHOBHbIE IMPEKTHBBI MaKkpoaccembepa.

. Crartuueckue 3aMoMHHAIONIHE YCTPOHCTBA.

Macounble [13V.

Iporpammupyembre [13V ¢ ynbTpaduoneToBBIM CTHPAHHEM 1 IEKTPUYECKU

[epe3arncriBacMbIC.

[IpoekTrpoBanue MUKPOIPOLECCOPHBIX YCTPOHCTB.

. PaspaGorka npuHIMNManbHOM SIEKTPUUYECKON CXEMBI MHKPOIPOLECCOPHOTO

YCTpOHCTBA.



36. OcoOeHHOCTH HAITMCAHUS ITPOTrpaMM Ik MUKPOTIPOLIECCOPOB.

37. CTajuu 10r0OTOBKU IPOTPAMMHOI0 00ecIeueHu sl J11si MUKPOKOHTPOJIICPOB.
38. Dnexrpudeckas cxema v QyHKIIMOHUPOBAHME THIIOBOTO MOPTA [IBB.

39. TIporpammvupoBanue noptos [[BB.

40. Tlpotiecc HACTPOHKH TAKTOBOIO I'eéHEparopa.

41. TaxkToBBII reHepaTop ¢ KEPAMUUECKUM HIIM KBapIEBbIM PE30HATOPOM.

42. TakToBbIi reHepaTop ¢ BHEIUHeH 1 BHyTpeHHel BpeMssanatomieil RC-1emnbio.

43. BHeuHUH TaKTOBBIA FE€HEPATOP.

7. VYAEBHO-METOJIUYECKOE U MTHOOPMALIMOHHOE OGECIIEYEHHE
JUCHUITIIMHDBI

7.1. OcHoBHasi qUTEpPATYpa

1. CmuproB, F0.A. OcHOBbI MHKPOIJIEKTPOHMKH U MHKPOIPOLECCOPHOH TEXHUKH: yueOHOe

nocobue / 10.A. Cyupros, C.B. Cokonos, E.B. Turos. — CII6. : Jlanb, 2013. — 496 c.

2. Mukpomnporneccophble cuctembr: Yuetuuk / B.B. I'ypos. - M.: HULI MH®OPA-M, 2015. - 336

¢.: (Bricuiee oOpasoBanue: bakanaBpuar).

3. Poxennos, A.A. IIpoekTiupoBaHUE BCTPaUBAEMbIX CHCTEM Ha MUKPOKOHTPOJUIEpAX:
TaGOpPaTOPHBI TPaKTHKYM [ DJ1eKTponHEH pecype] : — Womkap-Ona : III'TY (TToBomxcKui

rocyapeTBEHHbIH TexHomornueckuit yansepeurer), 2015, — 120 c.

7.2. lonmoJHUTE/IbHAS JIUTEpATypa

1. Yrpiomos, E. I1. Iludposas cxemorexnuka : yued. mocobue as By30s / E.IL. Yrpromos. — 3-
e m31.. nepepad. n jon. — CI16.: BXB-ITerepGypr, 2010. — 809 c.: u. - ISBN 978-5-9775-
0162-0.

2. Muxymmnu, A. B. [lupposble yerpoiicTBa H MHKpompoleccopbl: yued. mocodue / A. B.
Mukywns, A. M. Caxnes, B. U. Cenunnn. — CI16.: BXB-ITerepOypr, 2010. — 832 ¢.: mi1. —
(Yuebnas nuteparypa juist By308). - ISBN 978-5-9775-0417-1.

3. Kanmes, JI.A. TUIUC dupmpr "Xilink": onucanne cTpyKTypsl OCHOBHBIX cemeiicTs: / JLA.

Kuumes, M.O. Kyseaun. — M. : oaka-XXI, 2010. — 230 ¢



4 Bososud. .M. CxeMOTEXHHKA aHATOTOBBIX M aHANOro-IH(POBBIX IEKTPOHHBIX YCTPOMICTB:

yuebHoe nocobne. — M. : Jlomka-X XL 2011, — 308 &.

7.3. llepuoanyeckue H31aHUS

OTrevecTBEHHBIE JKYPHAJIbI:
e l3BecTHs BbICIIMX yueOHBIX 3aBe€HHH. DIEKTPOHHUKA
e PajmoTexHUKa M YICKTPOHHUKA;
e [IpuOopbl U TEXHUKA IKCIICPUMEHTA;
e KOMIOHEHTBI U TEXHOJIOTHH

e Iludposas oOpaboTKa CUIHAIIOB.

HHTepHeT — pecypebl:

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. MATEPUAJILHO-TEXHUYECKOE OBECHEYEHUE IUCHUIIIMHBI
MareprajibHO-TeXHHIECKOe 00€CICHEHHE AMCUUILTMHBI BKIIIOYACT:
e Kadenpanbhble My bTHMeMHHEBIE cpesicTsa (aya. 301-3 1 335-3);
e HalopHI CIANWIOB MO BCEM JICKIUAM (OT 5 10 20 cnaiiioB M0 KaK10H JIEKIIHUH);
e 13 KoMIBIOTEPOB B Jlabopatopuy 306-3 €O CrelHaTH3HPOBAHHBIM [IPOIPAMMHBIM 00eCTIeYeHHEM
BHPTYAILHBIX [IPHOOPOB M CPEICTB IPOEKTHPOBAHHS MUKporpolieccopos PIC, ARM 7, Blackfin;
e TIporpammHbie MAKeTh! ISl MOJEIMPOBAHMS U TIPOrPaMMHUPOBAHIS MUKPOIPOLECCOPHBIX CPEICTB
Multisim 10.0 u LabVIEW 8.20;
e JIeMOHCTPALMOHHBIE TLIATHI JUIS H3ydeHnst MuKporipoeccopos PIC, ARM 7, Blackfin;

e [IporpaMMaTopbl /1A YKa3aHHbIX MHKPOIIPOLECCCOPOB..
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