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1 He.)'ll/l u 3a1a4Y1 U3YICHUA TUCHUITJINHBI

1.1 Heap qUCUUIIAHBI

VYyeOnas npucuuiimHa «l{udpoBas dMEKTPOHMKA» CTaBUT CBOCH IIENBIO
M3y4YeHHE TPOEKTHUPOBAHUE W TMPUMEHEHHWEM LU(POBBIX SJIEMEHTOB, Y3JIOB U
YCTPOMCTB, MUKPOCXEMBI KOTOPBIX SIBIIIFOTCS OCHOBOM ISl pEajin3alliy Pa3JINYHbIX

CPEICTB, NPHUMEHSEMBIX B MHOI'OKAHAJbHBIX TEJICKOMMYHUKAIIMOHHBIX CHUCTEMaX,
TEJIEBU3MOHHOM, paguopenenHoun, TpornocgepHoii, KOCMHUYECKON 51
PaaMoOIOKAMOHHOM armaparype.

1.2 3apaum IUCUMIIIIMHBI

OcHOBHOW  3aja4yeil  JUCHUIUIMHBI  SBISCTCI  OCBOCHHE  NPOLEAYP
(dbopMHupOBaHUS MOJICTICH U KOHCTPYKIIMI 3JICKTPOHHBIX CPEJICTB C UCTIOIb30BAHUEM
CHUCTEM aBTOMATH3WPOBAaHHOTO NMPOCKTHUPOBAHUS, OCBOCHUE CUCTEM HWHXECHEPHOTO
aHajgu3a KOHCTPYKIIMH DJIEKTPOHHBIX CpPENCTB;, 0000IIeHHe u yriayOJjeHue
TEOPETUYCCKUX U TIPAKTUYCCKUX 3HAHUH U HABBIKOB B 00J1aCTH

1M pPOBOM, aHATIOTOBOM U MUKPOKOHTPOJIIIEPHOM AJIEKTPOHUKHA U CXEMOTEXHUKH.
B pesynbraTe u3yueHus: IUCUUITUHBL Y CTYJIEHTOB JOJIKHBI CPOPMUPOBATHCS
3HAHMSI, HaBBIKM U YMEHHS SJIEKTPOHHOTI'O CXEMOTEXHUYECKOTO MOJEIMPOBAHUS

KACKaJI0OB U Y3JIOB PaIMO3JICKTPOHHBIX YCTPOUCTB U CUCTEM IPU IPOCKTUPOBAHUU U
ONTUMM3AIMHU pa3pabdaThIBAEMbIX U3ACIIUN JIIEKTPOHHON TEXHUKH, U CPEJICTB CBS3H.

1.3 MecTo AUCHUMIIMHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTeibHOM

NPOrpaMmbl

Huctmmummaa  «ludpoBas sieKkTpoHHMKa» MO HAMPaBICHUIO MOATOTOBKHU
11.03.01 Pagmorexnuka (kBanudukanus (cteneHb) "OakamaBp') OTHOCHTCS K
yaueOHomy nukiny b1.B BapuatuBHOI 6a30BOM YacTH TUCUIUILIINH (MOYJICH) TIO

BEIOODY.

B pe3ynbraTe M3ydeHHss TUCHUILIAHBI CTYIEHTHI JOJOKHBI MOJIYYUTh 3HAHUS,
AMEIONIME HE TOJBKO CaMOCTOSTENIBHOE 3HAUCHHWE, HO W OO0CCICUMBAIOIINE
MTOATOTOBKY ISl yCBOCHUS psijia mociaeayromux aucuiuini: «{udposas o6padoTka
CUTHANIOB», «PaguoTeXHU4YeCKue CUCTEMbI», « TeXHoI0ruu

npoektupoBanust POC» u ap.

Hacrosmass  gucuMminHa ~ HaxXoOAWTCS ~ HAa  CTBIKE  JUCHUILIWH,
o0ecrneurBaloIINX B3aUMOCBSA3b 0a30BOI U CHELUABHON MOJTOTOBKE CTYJ/IEHTOB,
HEOOXOUMYIO JJi pa3pabOTKU U PEMOHTA 3JIEKTPOHHBIX IPUOOPOB B CPEICTBAX

CBA3H. I/Isyqaﬂ OTY AUCHUINUINHY, CTYACHTHI I10JY4ar0T IIPAKTHYICCKHUC HABBIKH



DKCHEPUMEHTAIBHBIX  HCCIECIOBAHUM  CUHTE3MPOBAHHBIX  CAMOCTOSITEIBHO
YCTPOWCTB, HABBIKA CAMOCTOSITEJIBHOTO TNPHUHATHSA PELIICHUH ISl JTOCTUKEHUS
MOCTABJICHHBIX 33Ja4 (PYHKUMOHUPOBAHMS pa3paldaThiBa€MOl  ammaparypsbl.
ITosTomy nnsi €€ OocBOEHUS HEOOXOIMMO YCIEIIHOE YCBOCHHME COIYTCTBYIOIIUX
muciuiuinH:  «OcHOBBI  Teopuu  ueneit», «MHpopmanuoHHble TEXHOIOTUUY,
«CXEMOTEXHUKA AHAJIIOTOBBIX AJIEKTPOHHBIX YCTPONCTB.

1.4 IlepevyeHb MIIAHUPYEMBIX Pe3yJIbTATOB 00y4eHUS 0 JUCHUIIMHE
(MoayJ110), COOTHECEHHBIX C IVIAHMPYEMbBIMHU Pe3yIbTAaTAMU OCBOCHHS
o0pa3oBaTe/IbHOI MPOrpaMMbIl
N3yuenue nanHoi y4eOHOMN AUCIUTIIIMHBI HAMPABICHO Ha (POpMUpPOBAHUE Y
oOyyaroruxcst npogheccuonanvuwvix komnerenuuii: OIMK-6; T1K-22

Ne Uunekc Conepxxanue B pesynbrate nzyueHus: yueOHOU JUCIUITIIUHBI
I.II | KOMIIET 00ydJaronuecs: J0JKHbI
KOMIIETEHIIUHA
5 CHIUU (nnm e€ yacTH) 3HATH yMeTh BJIA/IEThH
2. [T1K-22 CITIOCOOHOCTBIO MPUHIMIIBI paboThI, ONpPEEISATh OCHOBHBIE |HABBIKAMHU
pa3pabaTbIBaTh TEXHUYECKHE napameTpsl U [pa0oTHI c
HHCTPYKIIHH 10 XapaKTEePHCTUKU U XapaKTePUCTHKH KOHTPOJIBHO-
IKCILTyaTalu KOHCTPYKTHBHBIC AIIEKTPOHHBIX U3MEPHTENBHON
TEXHHYECKOr0 0COOEHHOCTH, OCHOBBI | MPHOOPOB; OIPEACITH | ammaparypoil.
000pynoBaHus U HPHHIAIIOB HPUMEpPHBIN CPOK yMeHreM
[POrpPaMMHOT0 HOCTPOCHHS IKCIUTYaTallu U OCYIIECTBIISITH
obecnedyeHusI BBIYHCITUTEIBEHOM PEKUMBI YCTPOWCTBA BU3YAJIbHYIO
9acTH LU(PPOBBIX UCXOI U3 [IPOBEPKY

CHUCTEM YIIPABJICHUA U HCIIOJIb3YEMBIX B HEM TEXHUYCCKOI'o

pabothl IJEKTPOHHBIX COCTOSTHUS
(hyHKIIMOHATHHBIX KOMIIOHCHTOB. UQPPOBOTO
OJIOKOB, BXOAIINX B HCIIONb30BaTh 000pyIOBaHUS.
e€ cocTaB W3MEpHUTEITEHBIC CrocoOHOCTRIO
Teoperudeckue MPUOOPHI TIPH TTOUCKE  [00BACHATH

OCHOBBI U 1 YCTPAHCHUU (1)I/ISI/I‘I€CKO€




0COOEHHOCTH:
Joruueckux (pyHKuui

H 5JICMCHTOB,

HEHCIIPABHOCTEH, a TaK
K€ MPOBEPKH

paboToCIIOCOOHOCTH

Ha3HA4YCHUC
DJICMCHTOB b4l
[BIIMSTHHUC HX]

TpeICTaBICHUE CXeM H OJIOKOB. apaMeTpoB  Hal
JIOTHYECKHMX BBIOHpATh INIEKTPHUYECKUE
BBIP@KCHUIA; ONTHMAJIbHBIE C TOUYKH | mapaMeTpl,
MHHUMU3ALHS 3PEHUS PEIIEHUS YaCTOTHEBIE
JIOTHYECKHX CXEM; [OCTABJIEHHOM 3a7a4l  [cBolicTBA u
(yHKIIMOHATbHBIE THITOBBIE MepEeXOIHbIE
y3IIbI KOMOMHATOPHOI CXEMOTEXHUUYECKUE [IPOLIECCHI B
JIOTUKH,; CXEMBI C peuleHm{ JJIs1 6a3031)1x
MaMsThIO; peanusanuu sTyeiikax
BBIYHCIUTEIbHBIE AIIEKTPOHHBIX poBBIX
CXEMBI; pETHCTPBI U YCTPOWCTB; CxeM;
pEerucTpoBas MaMsiTh;
MPUHLUIIBI TOCTPOCHHS
CXEM IMaMSTH Ha
MOJTYTIPOBOIHUKOBBIX
BUC,; AIIIT u LJAIT,
MHUKPOCXEMOTEXHUKY U
TPUHIMT PaOOTHI
0a30BBIX KaCKaJOB
aHAJIOTOBBLIX U
JIOTHYECKMX DIIEMEHTOB
IU(PPOBBIX CXEM.

OIIK-6 |cmocobHOCTD Cnoco0bl 3anuceIBaTh HaBBIKAMU

OCYIIECTBIISITH TIOUCK, | GopMHUpoBaHUS MOTOKOBYIO [TOMCKa,




XpaHeHHe, 00padoTKy
¥ aHaAIN3
nHpOpMAIUH U3
Pa3TUYHBIX
HUCTOYHUKOB U 0a3
JIAHHBIX,
Npe/ICTaBIISTh €€ B

TpedyemoM dopmare

HCXOJHBIX JTaHHBIX, UX
3anmMch Ha pa3IndHbIe
HOCHUTENN
nHpOopMaLUH.
DopmMatsl
Tpe/ICTaBIICHUS
JIAHHBIX.

OcymiecTBIATh MOUCK,

HHPOPMAIIHIO B
ONTUMAJTEHBIC
dhopmaTel 11 €€
aHaJ3a uin
XpaHCHHS.
IIpencraBnsate
HaWJCHYIO WK

JCTCKTUPOBAHHYIO

xpaHeHusl,
00paboTKH
aHaII3a
nHpopmanuu
U3  Pa3IMYHBIX
MICTOYHHKOB

0a3 JaHHBIX.

u

u

4

II.IT

Nunexc
KOMIICT

SHITUH

Conepxanne

KOMIIETCHITUT
(nnn e€ yacTh)

B pesynbpTate nuzydeHus: yaueOHON JUCITUTUTHHBI

00ydJaronuecs: J0JKHbI

3HATb

yMeThb

BJIaJ1€Th

XpaHeHue, 06paboTKy

Y aHaJu3 UHPOpMaIUU
U3 pa3IMYHbIX
HCTOYHHUKOB U 6a3
JAHHBIX

uHpopmanuio B

TpedyeMoM ¢opmare.

2. CTpyKTypa H coiep:KaHue TUCIHUILTUHBI.

2.1 PacnpenesieHne TPy10€MKOCTH JUCIUIIMHBI O BUAAM pPadoT.

OO6mas Tpyno€MKOCTh IUCHHUIUIMHBI cocTaBisier 4 3ad.en. (144 yacoB), ux
pacnpe/iesieHne 1o BujaaM padoT MmpeacTaBiieHo B Tadnuie (0asa cmyoenmos ODO).

Bun yae6HO# paboThI Bceero CemecTpbl
4acoB (uacer)

6
KonTakTHasi pabora, B TOM 4ncJe:
AyIMTOpHBIE 3aHATHS (BCEro): 80 80
3aHATHUS JTEKIIMOHHOTO TUTIA 16 16
3aHsATHs] CEMHHAPCKOTO TUTIA (CEMUHAPBI, TPAKTUIECKHE 3aHATH ) 16 16
JTaGopaTopHbIe 3aHSTHS 48 48




HNnas KOHTAKTHAas paﬁoTa:

KonTtpons camocrositensHoi padotsr (KCP) 6 6
[Ipomexyrounas arrecranus (MKP) B popme 3auera 0,2 0,2
CamocrosiTesibHas padoTa, B TOM YHUCJIE: 57,8 57,8
KypcoBas pabora -
[TpopaboTka yueOHOro (TEOPETHUECKOr0) MaTepuaa 30 30
BrinonHenne nHAMBUAYATBHBIX 33JaHUH (ITOArOTOBKA COOOIICHUH,
[pe3eHTaLNi ) _
Pedepar -
[ToaroToBKa K TEKyIIEMy KOHTPOJIIO 27,8 27,8
KonTtpoJs:
[ToaroToBka Kk sK3aMeHy — —
O01mas Tpya10eMKOCTh e, 144 144
B TOM 4YKcJie KOHTAaKTHasi padoTra 86,2 86,2
3ay. e 4 4
2.2 CTpyKTypa ITuCHUILTHHBE: Pacripeenenre BUI0B yudeOHOU pabOThI U HX
TPYAOEMKOCTH MO pa3zesiaM AUCLIUILINHBI.
Pazgenbl (TeMbI) AUCIUTUIMHBI, U3y4aeMbIe B 6 cemecTpe (ouras popma).
5
KomnnuecTBo yacos
AynuTtopHas BueayauropH
Ne | HaumenoBanwue paznenoB (tem) | Bcero pabota KCP as pabota
J 13 |JIP CPC
1. 6 10
23 2 1
4
[Ipocrenmue oruueckue
YCTPOMCTBA U MUKPOCXEMBI
2. 3anoMHUHAOIIHE 6
ot 21 |2 | ? 1 10
yCTpOHCTBa




3. Moysu ycTpoicTB 3 4 8
1UQpPOBOI CXEMOTEXHUKH 32 2 15
4. | Ilpumenenue 61 |5 6 |28 2 20

MHKPOKOHTPOJIJIEPOB
o. Merto1bl XpaHeHus: nH(popMaLuu -
2 2
U JOCTYII K 6a3e JaHHBIX Ha 6,8 - 2.8
MCBC

ITmozo no oucyuniune: 143,8 | 16 16 (48 6 57,8

[Tpumeuanue: JI — nekuun, 113 — nmpaktuyeckue 3ansatust / cemunapsl, JIP — maGoparopHsie
3anstusi, CPC — camocrosTensHas paboTa CTy/IeHTa.

KonTakTHas pabGora mnpu MNpoBEACHUM Y4YEOHBIX 3aHATUH 1O JUCIUIUIMHE
<<HI/I(1)pOBa5[ 3JICKTPOHHMK)» BKJIIOYaCT B ce0s1: 3aHATUS JICKOIMOHHOI'O THUIIA, IMPAKTUYCCKHC
3aHATHUA, ﬂa6opaTole)Ie pa6OTI)I, T'pYHOIIOBEIC KOHCYJIIbTaAllUH (TaK K€ 1 BHCAYJUTOPHEIC,
Yyepes3 NEeKTPOHHYI0 MH(OpMaIMoHHO-00pa3oBaTelbHylo cpeny MoaynbHoro JlMHaMu4yeckoro
Oo6yuenus KyoI'Y http://moodle.kubsu.ru/course/index.php?categoryid=15 pasgen «lludposast
3JIEKTPOHUKA»), IPOMEKYTOUHAS ATTECTAIUs B YCTHOU (opMme.

2.3 Conep:xanue pa3aesioB (TeM) TMCUMILIHHBI:

231 3aHATHS JICKIITMOHHOI'0 THIIA

dopma
HaunmenoBanue Conepxanue pazjena (TeMbl)
Ne paszena (TeMbl) TEKYLIETO
KOHTPOJIA
1. AnreOpa JIOTUKU: 3aKOHBI, aKCHOMBI U TOXKIECTBA;
AQHAJIUTUYECKOE MpeICTaBIeHUE OyIeBbIX (PYHKIIHIL, METOT 113/
YIPOIIEHHBIX KOJOB MUHUMU3ALINY JTOTHUECKUX (PYHKIIUH. KP/
IIpocreiimme TpanzucropHo-Tpan3zucropHas ysioruka (TTJI), TTJILL, JIP
JIOTUYECKHUE KMOII, unTerpanpHas HHXEKIIMOHHAS JIOTHKA.
YCTPOMUCTBA U CpaBHUTENIbHBIE XaPAKTEPUCTUKN CEMENCTBA CXEM Ha
MHKPOCXEMBI pa3HbIX THUMNaxX JOTUKU. CXEeMbl CONPSHKEHUS pa3HbIX
TUIOB JIOTUKU. bHWHapHBIE CXEMBI C BpPEMEHHOU
3aBUCHUMOCTBIO JIOTUYECKUE CXEeMbI U (DYHKIIMOHATIbHBIC
BO3MOYHOCTH.
MoHOCTaOUITEHBIEC TYEHKU U DTIEMEHTHI 3aJICPIKKU.
2. Cruraronine pETUCTpHI; perucTpel XpaHEHUs,
[MOCJIEIOBATEBHBIX MPUOINKEHUI; TOTHYECKHE 113/
MUKpPOOTIEPALIUU B perucrpax. 3anomunaromue| KP/
YCTpOMCTBA:


http://moodle.kubsu.ru/course/index.php?categoryid=15
http://moodle.kubsu.ru/course/index.php?categoryid=15
http://moodle.kubsu.ru/course/index.php?categoryid=15

3anomunarone  ([SRAM, DRAM, ROM, PROM, EPROM, REPROM, JIP

yCTpOMCTBa EEROM, EAROM, FPM, EDORAM, BEDORAM,
MDRAM, RDRAM, DRDRAM, CDRAM, SDRAM.

OOmiast xapakTepHCTUKAa MAarHUTHBIX CXeM M MarHUTHBIC
3alIOMHUHAIOLIHUE YCTPOMCTBA.

3.|Moaynu yctpoiictB |CYETHBIE CXEMBI: CyMMAaTOPBI, CXeMbI BRIYUTaHUS. CXeMBbI
U poBoi CpaBHEHHMsI U KOHTpoJisl. [IpuMeHenrne komnapaTopos. 13/

6

CXeMOTEXHUKHU  [Cxembl KOHTpouIs uéTHOCTH. DopMUpOoBaTENN UMITYJIBCOB U KP/

reHepaTOphl IM(PPOBHIX CUTHAJIOB HA OCHOBE JIOTUYECKUX JIP
cxeM. [IpeoOpazoBanue uPOBBIX MOCIEI0BATETLHOCTEN.
Y cTpolicTBa oToOpakeHus nudpoBoit HHGoOpMaIu,
0COOEHHOCTH MPUMEHEHMUSI, TapaMeTpbl. AHAJIOTOBO-

L (poBbIE U UPPO-aHATIOTOBBIE TPEOOPA30BATEINH.

4, Knaccudukanus apxutextyp npoieccopoB. [IpuHCTOHCKAS
apxutekTypa (Pon Heiimana). 'apBapackas apxutexTypa. JIP
MonudunrpoBaHHas rapBapJcKasi apXUTEKTypa.
CtpykTypa mukpokoHTposuiepa AVR ot Atmel. Peructpsr
oOmero HaznaueHus. Oiaru cocrossaus. [lamsaTs mporpamm.

Tpumencrne [Tamste nanabix. [lepudepus. [IpepeiBanus. CTpykTypa
MHKPOKOHTPOJICPOB ) 1 nporpammbl Accembiiepa. ApudmeTndeckue u
lmoruyeckre koManabl. Makpocsl. KomaH bl IEpEeChUIOK.
Komanipl BeTBieHnid. KoMaHIbl yCIIOBHBIX MTEPEXO/I0B.
5.[Meroab! XpaHeHus AcnekTbl XpaHeHus u (opMupoBaHust 0a3 JaHHBIX,
uHpOpMallUd U [BO3MOXKHOCTH MX OOpaOOTKM B MpOLIECCE IMOJIYyYEHHUS U I13
nocTyn K 0Oasejnepenaun nHbopMau npu nomomu IBM.
nmanHbeIX Ha MCBC

[Ipumeuanue: [13 — BeimonHeHue npaktuyeckux 3aganuii, KP — koutponbHas padora, T —
TectupoBanue, JIP — 3ammura nabopaTopHoii pabOTHI.

232 3aHATHSA CCEMHMHAPCKOro TaIma.

HaumenoBanue TemaTuka NpaKTUYECKUX 3aHIATUI dopma TEeKyILIEero
No paznena (ceMHuHapoOB) KOHTPOJIS
2 3 4
1. IAHaTUTUYECKOE  TMPEJCTaBICHUE [IpoBepka ycBOEHUS]
OyneBbIX
GyHKIMA, METOJ  yNPOIIEHHBIX Marepuaia 10
KOJIOB




IIpocreimme
JIOTUYECKHE
YCTPOMCTBA U
MHKPOCXEMBI

MUHAMU3ALAA JOTHYECKUX (PYHKITUH.
[lapasutHbie CBSI3U HU(POBBIX JIEMEHTOB
110 1M IIUTaHUsA. @I/IJIBTpaI_[I/ISI
nuraromux Hanpsokenuid B LY. Ilepenaua
CUTHAJIOB U(POBBIX  y3Jax
ycTpoiicTBax. Ilomexu B  CHUTHaJIbHBIX|
JIMHUAX. CurnajuabHbIE JIMHUH

IMOBBIICHHOI'O Ka4€CTBA.

B nu

AKTUBHOCTH CTYJEHTA|
BO BpEMsI 3aHATHSL.
KontponbHas
pabora.

UIP.

3anmoMHHArOINE

YCTpOMCTBA

Tpurrepsr JOTHYECKHE  CXEMBI
u
¢dyHkunoHanbHble Bo3MoxHOCTH (RS, E, D,
T,
JK). [Toctpoenue JOTHYECKUX U]
apruMETUYECKUX OIepanuid Ha
MOIYISAX

YCTPOUCTB ITMGPOBOM CXEMOTEXHHUKH.

IIpoBepka ycBoeHUs

MaTepHuaa 1o
AKTUBHOCTH
CTyneHTa

BO BpEMS 3aHSITHUS.

KonTposbhas
pabora. JIP.

Moynu ycTponcTB

KoMOuHanmonusie
YCTpOICTBA:
muGpaTopsl, e paTopbl
KacKaJupOoBaHUE; MpeoOpa3oBaTeIn KOJIOB
u

JJOTNYCCKHEC

HX|

[IpoBepka ycBoeHUs

Marcpuaia
AKTUBHOCTH CTYACHTQ

110

uuppoBoit YPOBHEH. MynbTUIUIEKCOPBI  H[BO BpeMsl  3aHSATHS.
CXEMOTEXHUKU NEMYJIbTUILIICKCOPHI, peai3anusdg KOHTpOJ’IBHaH
orn4eckux pyHKUUN MyJIbTUILIEKCOPAMU.[paboTa.
Kitroun u KOMMyTatopsl.| JIP.
MynbTUIUIEKCUPOBAHUE u
JNEMYJIbTUILUIEKCUPOBAHUE ILIUH.
[Ipumenenne  |YerpoiictBo  MukpokoHTposuiepoB AVR [[IpoBepka ycBoeHus
KOMIMJIITOPOB M CPEJICTB  pa3pabOTKU Ha| MaTepuasa 10|
MUKPOKOHTPOJLIEPOB
7
npumepe pa3paboTku IIPOTrpaMM|aKTUBHOCTH CTYZACHTA
yIpaBICHUS
Ha ATiny2312. ApXUTEKTYypajBO BpeMs 3aHATUS.



OJTHOKPHUCTAIIbHBIX ~ MHUKPOIPOLIECCOPOB C

RISC  apxurekrypoit  ¢upmsr  AVR:[JIP.
npoIrieccop, NaMsTh, o0paboTka
IIPEPBIBAHNM, CIILIIUN PEXUM MPOLECCOpa,
TaliMepbl, CYETUMKHU, CTOPOKEBOU Tammep,
UART, BeiBox Ha LCD-pucmieii, IRDa.

KonrpoibHas
paboTa.

S. MerTo bl XpaHeHus Actiextsl Xxpanenus u popmupoBanusif[IpoBepka ycBoeHus]
uHbopManuy 1 |06a3 JaHHBIX, BO3MOKHOCTH UX 00pabOTKH B [MaTeprasia 10|
JOCTyT K 0a3ze  [rmpoliecce MOJTyYEHUS U Tepeladn| akTUBHOCTH
CTYACHTa
nanHbeix Ha MCBC [uadopmanmu npu nomoiu IBM. BO BpEMsI 3aHATUS.
233 JlaboparopHble 3aHATHS.
dopma
Ne HaumeHnoBanue 1a60paTOpHBIX paboT TEKYLIETO
HanmenoBany| parop p ym
. KOHTPOJISI
paszena
1 2 3 4
1. OTUYET 1O
. Bunapuble u joruyeckue cxembl. HaryprHoe 3aJaHUIO B
IIpocreiimme P yp A .
HCCJIeI0BaHNE HEUCTIPABHOCTEH B paboTe 11a0opaToOpHON
JIOTUYECKUE OuHApHBIX
YCTPOMCTBA U
MHUKDPOCXEMBI cXeM, KOMOMHALMOHHBIX JIOTHYECKUX YCTPOUCTB. [paboTe
2. OTUET 1O
Casurampmue perucTpbl; perucTpbl XpaHeHus.,| 3aJaHHIO B
3amoMuHaOIKE  |HOCJHeI0BATeabHbIX puimKenuii. udposwie fraboparopHoii
YCTPOUCTBA
CUYETUYMKH. pabote
3. KomOnHanMOHHBIE  JIOTHYECKHE YCTPOMCTBA: OTYET MO
mudparopsl,  gemudpaTopsl.  CBETOAMOAHBIE| 33aHUIO B
Mogynu ycTpOCTB |MHIUKATOPBI. naGopaTopHOi
ndpoBoi paboTe
CXEMOTEXHUKH ®opmupoBaTeJ HMMIIYJILCOB, reHepaTopbl
M (PPOBBLIX CUTHAJIOB W MYJIbTHBHOPATOPBI Ha
OCHOBeE JIOTHYECKHX CXeM
4. H3zyuyenue MHKPOKOHTPOJLIEPOB U HUX|OTU€T 10
nporpamMmmupoBanue. [Ipu BBINIOJHEHUH NaHHOM| 3aJaHUIO B
paboThI CTYIECHTBI u3yyaT  CTPYKTypy|1abopaTopHOi




MUKPOKOHTpOJUIEpa, €ro HWHTepQeice, paboTy|paborte
BHYTPEHHUX  PETMCTPOB  MUKPOKOHTPOJUIEPA,
[IpOTPAMMHBIECPEACTBA, MOCIIEI0BATEIBHOCTh
JNEHUCTBUAN JUIs [IpOrpaMMUPOBAHUS]

[IpumeHenne
MHUKPOKOHTPOJIEPOB |MHUKPOKOHTpOJIEPA, J1a00paTOPHBIi MaKeT
MPOBeNICHUS JIaOOPaTOPHBIX PadoT.

ApudmMeTHKo-JI0ru4ecKue onepanuu Hal
perucTpaMm MUKPOKOHTpoJIepa. [Ipu
BBIMIOJTHEHUM JAHHOW pabOThl CTYINEHTHI H3ydat
AJTY MHUKPOKOHTPOJLIEPA, pErucTpHI
BBO/1a/BBIBO/JIA, BHYTPEHHUE  PErUCTpBl H
APU(PMETUKO-JIOTHYECKHE  OMNEepalyH, KOTOphIe
MO@XHO K HUM IIPUMEHSTb.

8

N3yyenune npepbiBaHNii MUKPOKOHTPOJLIEPOB. [Ipu
BBITTOJIHEHUH JaHHOW paboThI CTYIEHTHI M3y4aT BUIBI
NpepbIBaHUA  MHUKPOKOHTPOJUIEpA, WX  MPUHINI
NEUCTBHS,  BEKTOPHI  TIPEPBIBAHHS,  PETHCTPHI
yIpaBJCHHUs]  TpEphIBaHUSMH, paboTy  Taiimepa/
CUETYHKA, U PETHCTPHI YIPABICHHUS NPEPhIBAHISIMU U
(¢maroB  mpepblBaHHM, a TaKkKe IPHUHIMUIIBI
TaKTUPOBAHMUSI MHUKPOKOHTpOJJIEpa W  3aJaHus
4acTOT TaKTUPOBAHUSI.

HN3ydeHue conpsizkeHUsT MHKPOKOHTpoJLIepa ¢
KKU un BbIBOA cMMBOJIbHON MHpopmauuu. [Ipu
BBITIOJTHCHUHM JaHHOW pPabOThI CTYJIEHTHI H3y4aT
YCTpOHCTBO paboThl M OOMEH JaHHBIMH C
16cumBoabHEIM JKKH, ero mHMIIMAIN3aIdi0, BHIBO/I
CHUMBOJIOB Ha DKpaH.

HUcnoab3oBanue uHTepeiica USART
MHKPOKOHTPOJLIEpa I  NpHeMa/lepeaadyu
AaHHbIX. [lpu BBINOJIHEHMM JaHHOM paboThI
CTYIEHTBl M3yuyaT cTpykTypy untepgeiica USART
MHUKPOKOHTpOJIEpa, Ha3HaYeHHE (YHKIMOHAIBHBIX
OJIOKOB, TNPHUHLHUI MpHeMa/nepeaayd JaHHBIX IO
unrepgeiicy USART, HacTpoiiky ckopocTu
npuema/mepenaud, (Gopmara Kajapa, (yHKIHH
peructpoB, compsbkenue uHrepderica USART
MUKpPOKOHTpoJulepa ¢  uHTepdeiicom  RS-232
KOMIIBIOTEpA.

[IpoBeneHne 3aHATHIl 1a0OPaTOPHOrO MPAKTHUKyMa NPELYCMOTPEHO YacTHUYHO B
«mabopatopun H(ppoBOI U aHATOTOBOM TeXHUKN» (ayauTopus 327¢) U YaCTUYHO B



«KOMITBIOTEPHOM KJIACCE CHEMAIbHBIX AUCUUILIUHY (ayauTopus 205¢) (¢ UCIIONb30BaHUEM
MIKROE-456, BIGAVR6 Development System,

[NonnodyHkMoHanpHas oTiagouHas miata s uzydeHus MK Atmel AVR) Onucanus
TEOpUHU, METOJWYECKUE YKa3aHWUA M 3a/JaHUs [0 BBIIOJHEHUIO Ja0OpaTOpHBIX padoT
pacroyiaratroTcsi B 3J€KTPOHHON MH(GOPMAIMOHHO-00pa3oBaTeabHON cpeae MoTyIbHOTO
JlnHaMH4YECKOTro OO0yuenus Kyol'y o aapecy B WNutepuer
http://moodle.kubsu.ru/enrol/index.php?id=15, pa3nen «l{udpoBas 3neKTpOHUKAY.

234 IlpuMepHasi TeMaTHKa KYpCcOBBIX padoT (MPOEKTOB).

CornacHo y4eOHOMY IIJIaHy KypCOBBIE pabOThl (ITPOEKTHI) MO JAHHOU AMCITUTUIMHE
HE MPEeyCMOTPEHBI.

2.4 TlepeyeHb y4eOHO-MeTOANYECKOT0 o0ecriedeHHs JIsl CAaMOCTOSTeIbHOM
padoThI 00y4aAOUIUXCH 10 JUCHUILINHE (MOIYJIIO).

O0mme W METOAMYECKHE PEKOMEHIAIMK CTYJACHTOB pa3MEIICHbl B O3JIEKTPOHHOMN
nHpopManmoHHO-00pa3oBaTenpbHOM cpene MogaynpHoro JluHamudeckoro OOyueHus
KyoI'V  http://moodle.kubsu.ru/enrol/index.php?id=15 B  pasmene  «lludposas
ANEKTPOHUKAY.

[Tepeuensb yueOHO-METOAMIECKOTO 0OCCTICUCHUS
Ne Bux CPC JUCITUATIIIMHBI TI0 BBIMIOJTHEHUIO CAaMOCTOSITEIIHHOM pabOThI
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[IpopaboTka yueOHOTO
(TeopeTuuecKoro
Marepuania),
MOJITOTOBKA K
TEKYILEH U
MIPOMEKYTOYHOU
aTTecTaluu (3a4éry U
BOIIPOCaMm)

1. HoBoxwuios, O. [1. DnekTpoHHUKa U CXEMOTEXHUKA B 2 Y.
Yacts 2 : yueOHHK 1715 akagemMudeckoro Oakanaspuara / O.
1. HoBoxwumnos. — M. : U3narensctBo Opaiit, 2017. —
421 c. — (Cepus : bakanaBp. AkaeMUUYECKHUI KypC). —
ISBN 978-5-534-03515-5. — Pexwum gocryma .
www.biblio-online.ru/book/A249DF90-9B06-4320-
87A458BCF3A99C6D. I'pup YMO BO

2. Caxnes, A. M. [ludpoBsie ycTpoiicTBa u
MUKPOIPOIIECCOPHI : yueOHOe nmocodue yis

akanemuueckoro OakanaBpuara / A. M. CaxHeB. — 2-e
u31., nepepad. u gon. — M. : U3parensctBo FOpaiit, 2017.
— 139 c. — (Cepus : bakanaBp. AkangeMuuecKkuii Kypc). —
ISBN 978-5-534-04946-6. — Pexxum noctyna .

www.biblio-online.ru/book/1BE9378D-3F7B-44A0A1BC-
79B0OC8B2EFAE.

3. Bbob6poBHukoB, JI. 3. DnexTponuka B 2 4. YacTs 2 :
y4eOHUK A7 akajgeMuyeckoro 6akanaspuata / JI. 3.

Bbo6poBHUKOB. — 6-€ U3., uctp. u aomn. — M. :
NznarensctBo FOpaiit, 2017. — 275 c. — (Cepus :
bakanaBp. Akagemuueckuit kypc). — ISBN 978-5-534-
00112-9. — Pexum nmoctyna :
www.biblioonline.ru/book/81A5D012-0D87-439A-
8219FF111CABBB2C. I'pud YMO BO

4. MeTtonnyeckue ykazaHus 10 OpraHu3aluu
CaMOCTOSITEIbHOU PabOThI CTYICHTOB, YTBEPKICHHBIC
Kadeapor onTO3IEKTPOHUKH, TPOTOKOI Ne 6 ot «01»
Mmaprta 2017r.

IloaroroBka k
MPaKTUYECKUM
3aHATUIM

1. MeTtonnyeckue ykazaHus 10 OpraHu3aIuu
CaMOCTOSITEIbHOU PabOThI CTYICHTOB, YTBEPKICHHBIE
Kadenpoi ONTOANEKTPOHUKH, TPOTOKOI Ne 6 oT «01»
mapta 2017r.

2. Hogoxwunos, O. I1. Dnexkrponuka u

CXEMOTEXHHKA B 2 4.

Yactp 2 : yueOHUK a71s akagemMudeckoro Oakanaspuara / O.
I1. HoBoxumnoB. — M. : U3patensctBo FOpaiit, 2017. —
421 c. — (Cepus : bakanaBp. AkaJeMUYECKHUI KypC). —
ISBN 978-5-534-03515-5. — Pexwum goctyna .
www.biblio-online.ru/book/A249DF90-9B06-4320-
87A458BCF3A99C6D. I'pud YMO BO

3. Caxues, A. M. Lludpossie ycTpoiicTBa 1
MUKPOTIPOIIECCOPHI : yueOHOe mocobue Jyis
akageMmudeckoro 6akamaBpuata / A. M. CaxxHeB. — 2-¢
u31., nepepad. u norn. — M. : U3garenscrBo FOpaiir, 2017.



http://www.biblio-online.ru/book/1BE9378D-3F7B-44A0-A1BC-79B0C8B2EFAE
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— 139 c. — (Cepus : bakanaBp. AxkajieMUuecKkuit Kypc). —
ISBN 978-5-534-04946-6. — Pexwum moctyma .

www.biblio-online.ru/book/1BE9378D-3F7B-44A0A1BC-
79BO0C8B2EFAE.

4. BoOpoBHUKOB, JI. 3. Dnexkrponuka B 2 4. Yacts 2 :
y4eOHHUK I akajgeMuyeckoro 6akanaspuara / JI. 3.

Bbo6GpoBHUKOB. — 6-€ 3., uctp. u aomn. — M. :
MznarensctBo FOpaiit, 2017. — 275 c¢. — (Cepus :
bakanaBp. Akagemuueckuit kypc). — ISBN 978-5-534-
00112-9. — Pexxum nmoctyna :
www.biblioonline.ru/book/81A5D012-0D87-439A-
8219FF111CABBB2C. I'pud YMO BO

3 |[ToaroroBka k
BBITTOJTHEHUTO
71a00paTOPHBIX pabOT

1. MeTtonuyeckue ykazaHus 10 OpraHu3aIuu
CaMOCTOSITEIbHOU PabOThI CTYACHTOB, YTBEPKICHHBIC
Kadeapor onTo3IEKTPOHUKH, TPOTOKOI Ne 6 ot «01»
mapta 2017r.

2. Meronuyeckue peKOMEHIalluy, OTIMCAHUS U
3aJlaHus K MPOBEICHUIO TAOOPATOPHBIX PaboT
pa3MenieHbl B 3JIEKTPOHHON MH(POPMAITMOHHO-

obpazoBaresbHOM cpeae MoayapbHOTO JJMHaAMHUYECKOTO
OO6yuenus Kyol'y

http://moodle.kubsu.ru/enrol/index.php?id=15

IlepeyeHb Yy4eOHO-METOAMYECKOT 0 O0ecTIeYeHNsl U CHUTIINHbI

10 TeMaM MPOrpaMMbl I IPOPA0OTKH TeOPEeTHYECKOr0 MaTepuaJia

HaumeHoBaunue
Ne paszena

[Tepedenp yueOHO-METOAMIECKOTO 0OECTICUCHUS
JMCHUTUTHHBI 110 BBITOJIHEHUIO CAMOCTOSATEIBHON paObOThI



http://www.biblio-online.ru/book/1BE9378D-3F7B-44A0-A1BC-79B0C8B2EFAE
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http://moodle.kubsu.ru/enrol/index.php?id=600

1. HoBoxunos, O. [1. DnekTpoHHKa U CXEMOTEXHUKA B 2 U.
Yacts 2 : yueOHHK 1715 akagemMuueckoro OakanaBpuata / O.
[1. HoBoxumnoB. — M. : U3narensctBo Opaiit, 2017. —
421 c¢. — (Cepus : bakanaBp. AkageMU4ecKuii Kypc). —
ISBN 978-5-534-03515-5. — Pexwum nmoctyma :
www.biblio-online.ru/book/A249DF90-9B06-4320-87A4-

58BCF3A99C6D. ['pudp YMO BO

[Ipocreimme
JIOTUYECKHE

YCTpOMCTBA U
2. bo6poBHukoB, JI. 3. DnekTponuka B 2 4. Yactp 2 :

y4eOHUK Ui akajeMuyeckoro Oakanaspuara / JI. 3.
Bo6poBHUKOB. — 6-€ u31., uctp. u gomn. — M. :
3narensctBo FOpaiit, 2017. — 275 c. — (Cepus :

bakanaBp. Akagemuueckuit kypc). — ISBN 978-5-534-
00112-9. — Pexumm  pmoctyna www.biblio-

onIine.ru/book/81A5D012-0D87-439A-8Zi9-
FF111CABBB2C. I'pud YMO BO

MUKPOCXEMBbI

1. HoBoxwunos, O. I1. DnekTpoHrKa U CXeMOTEXHUKA B 2 Y.
Yactp 2 : yueOHUK a71s akagemMudeckoro OakanaBpuata / O.
I1. HoBoxunoB. — M. : U3parensctBo FOpaiir, 2017. —
421 c. — (Cepus : bakanaBp. AkageMUIeCKHil Kypc). —
ISBN 978-5-534-03515-5. — Pexxum moctyna :

3anoMuHarone
YCTpOMCTBA

2. bo6poBHukos, JI. 3. DnekTponuka B 2 4. YacTs 2 :
YICOHHK JUTsI akaJeMudeckoro OakanaBpuara / JI. 3.




Bbob6poBHHKOB. — 6-€ U34., uctp. u gom. — M. :
W3narensctBo FOpaiir, 2017. — 275 ¢. — (Cepus :
bakamaBp. Akanemudeckuit kype). — ISBN 978-5-534-
00112-9. — Pexum mocryma : Www.biblio-
online.ru/book/81A5D012 -0D87 -439A-8219 -
FF111CABBB2C. ['pudp YMO BO

Moaynu ycTpoicTB
nudposoi
CXEMOTEXHUKHU

1. HoBoxwunos, O. I1. DnekTpoHuka 1 CXeMOTEXHHUKA B 2 4.
Yactp 2 : yueOHUK 115 akajemMudeckoro OakanaBpuata / O.
[1. HoBoxunoB. — M. : U3garensctBo FOpaiit, 2017. —

421 c. — (Cepus : bakanaBp. AkageMU4eCKUil Kypc). —
ISBN 978-5-534-03515-5. — Pexum nocryna :

58BCE3AQ9CED. ['pudy YMO BO

2. Caxnes, A. M. Lludpossie ycTpoiicTBa u
MHUKPOIIPOIIECCOPHI : yueOHOE TTOCOOre ISl
akajeMmmuueckoro OakanaBpuara / A. M. CaxxHeB. — 2-e
u3., nepepad. u gomn. — M. : UzgatensctBo FOpaiit, 2017.
— 139 ¢. — (Cepus : bakanaBp. AkaaieMUYECKHI KypC). —]
ISBN 978-5-534-04946-6. — Pexxum moctyna :
www.biblio-online.ru/book/1BE9378D-3F7B-44A0-
Al1BC-79BOC8B2EFAE.

3. bo6porHukoB, JI. 3. DnekTponuka B 2 4. YacTs 2 :

YICOHHK JUTsI akajeMuueckoro OakanaBpuara / JI. 3.
bo6GpoBHUKOB. — 6-€ U3.., UCTIp. U J0o1. — M. :
M3narensctBo FOpaiit, 2017. — 275 ¢. — (Cepus :
bakanaBp. Akanemuueckuii kypc). — ISBN 978-5-534-
00112-9. — Pexum nmoctyma : WWW.biblio-

8219- FF111CABBB2C. ['pudp YMO BO

IIpumeHeHue

1. Caxnes, A. M. lludpossie ycTpoiicTBa u
MHUKPOITPOIIECCOPHI : yaeOHOe TTocoOure JTs
akagemuueckoro OakanaBpuara / A. M. CaxHeB. — 2-¢
u311., nepepad. u norn. — M. : U3ngarensctBo FOpaiir, 2017.
— 139 c. — (Cepus : bakanaBp. AkageMU4eCcKHil Kypc). —
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MHUKpOKOHTpOsIepoB | ISBN 978-5-534-04946-6. — Pexwum nmoctyma :
www.biblio-online.ru/book/1BE9378D-3F7B-44A0-
Al1BC-79B0C8B2EFAE.

2. Happiukun A.K. Hudpossie ycTpoiicTBa u
MUKporponeccopsl. M.: Axkanemus, 2008, 318 c.

5. | BnusiHue npuMeHsaeMsbIxX
nudposeix Texnosoruii | 1.Iudposas snexkrponuka boiit, Kiayc M3narenscTBo:
Ha pecypc u Texnocdepa 471 ctp. 2007T.
BO3MOXKHOCTH 2.Happiukun A.K. Lludpossie ycTpoiicta u

KOHEYHOTO YCTpOWCTBa | MUKponponeccopbl. M.: Akanemus, 2008, 318 c.

Y4eOHO-MeTOMUECKEe MaTepHalIbl ISl CAMOCTOSITENIbHON paboThl 00y4YaroIuXCs
W3 4Kcia WHBAJWAOB M JIMIl C OrPAaHMYEHHBIMU BO3MOXKHOCTSIMH 3710poBbs (OB3)
MpeNoCTaBIsAoOTCs B (GopMax, aJanTHUPOBAHHBIX K OrPAHUYEHUSM HX 3JI0pOBbS U
BOCHPUATHS UHPOPMALIUU:

I[J'IH JIUI ¢ HAPYIICHUAMMA 3PCHUA:

— B (hopMe 3JIEKTPOHHOTO JOKYMEHTA WM B NeYaTHOU (hOpMe YBETUUEHHBIM HIPU(TOM.
Jljis Ty ¢ HapyIIEHUSIMH ClyXa:

— B (hopMe 3IEKTPOHHOTO JIOKYMEHTA WIH NeyaTHo! (opme.
Jljis U1 ¢ HapyIIeHUsIMU OIIOPHO-/IBUTATEIBLHOTO anmnapara:

— B (hopMe IJICKTPOHHOTO JOKYMEHTA WK IeyaTHOU (popme.
JlaHHBIN TIEpeYeHb MOXKET ObITh KOHKPETU3HPOBAH B 3aBUCHMOCTH OT KOHTHHTCHTA
oOydJaronuxcsi.

3. O0pa3oBaTejibHbIE TEXHOJIOTHH

HpI/I HN3YyUCHHUUN OUCHUILIMHBI IIPOBOAATCA CICAYIOIIUC BHUIbI y‘-Ie6HBIX 3aHATUN U
pa60T: JCKOHH, IIPAKTHUYCCKUC 3aHATHA, AOMAIIHUC 3alaHKsA, KOHTPOJIbHAA, 3allruTa
J'Ia60paT0pHI>IX pa60T, KOHCYJIbTaIUMU C IIPCIIOAaBaATCIICM, CaAMOCTOATCIIbHAA pa60Ta
CTYyACHTOB (I/ISYLIGHI/IG TCOPCTHUUCCKOIO Marcpualia, IIOAIOTOBKAa K IIPAKTHYCCKUMMU
3aHATHUAM, IIOATOTOBKA K J'Ia60paT0pHBIM 3aHATHUAM, BBIIIOJTHCHUC JOMAITHHUX 3a/1aH1/1171,

MOJrOTOBKA K KOHTPOJILHOM M 3a4eTy).

Jlns  mpoBeneHuss OONBINEH YacTH JISKIMOHHBIX MW TMPAKTHYCCKUX 3aHATHI
HCTIOJIB3YIOTCSI MYJIbTUMEIUMHBIE CPEJCTBA BOCIPOU3BEJICHUSI AKTUBHOTO COAEPKHUMOTO
(3aHATHS B UWHTEPAKTHBHON (¢opMe), TO3BOJISIONIETO CTYJICHTY BOCIHPHHUMATH
OCOOCHHOCTH M3Yy4YaeMOW TUCITUIUIMHBI, UTPAIONIUE PEIIAONIyI0 POJh B MOHUMAHUU U
BOCIIPHSTHH, a TaK ke B (POPMUPOBAHUH MPOPECCUOHATBLHBIX KommieTeHIui. [1o psay

TEM AUCUUIUIMHBI JICKIUN TPOXOIUT B KJIACCHYECKOM CTHIIE.

[Ipu npoBeeHNN MPAKTUYECKUX 3aHATHI MOXKET UCIIOJIb30BATHCS 10CKA, JIJISl PACUETOB
M aHalv3a JAaHHBIX MOI'YT NPUMEHSATHCS JIONOJHUTENbHBIE CIpPaBOYHbIE Marepuaibl. Ha
MPAKTUYECKUX 3aHATHAX yueOHas rpymnna ASTUTCs Ha MOATPYNIHI Mo 5-7 yenoseka. Kax o
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IMOATPYIIIC BbIAAKOTCA CBOM HMCXOJHBIX AAHHBIC K paCCMATPUBACMbIM Ha 3aHATHH 3aaa4daM.
Pemenne 3amaum rpynma 3ammmaer nyonuyHo. [Ipy BO3HMKHOBEHHH TPYTHOCTEH
IpenoaBaTellb IOMOTaeT TPYNIaM B JOCTHKCHUH IIOJIOKUTEIBHOTO pe3ynbraTta. B xoxe
IIPOBEPKU IIPOMEKYTOUHBIX PE3YyJIbTAaTOB, [IOMCKA U UCIIPABIICHUS

OH_H/I6OK, OCYHIECCTBJIACTCA HHTCPAKTHUBHOC BSaHMOHGﬁCTBHe BCCX YYACTHHUKOB 3aHATHA.

[Ipn npoBeneHnn J1abOpaTOPHBIX PabOT CTYAEHTHI MPHUCTYIMAIOT K BBITOJIHEHUIO
3aJlaHus, B3aUMOJCHCTBYS Mexay cobOoi. IlpenmonaBarenb KOHTPOJIUPYET XOA
BBINIOJIHEHUST PA0OThI KXKJIOTO CTYJIEHTa. Y TOUHSS X0 pabOThl, U €CIU CTYIAEHTBI YTO-TO
BBINIOJIHAIOT HE TMPaBUJIBHO, IMPENOJAaBaTelb IIOMOraeT WM MPEOJOJIETh CIIOXKHbBIE
MOMEHTBI, MPOBEPSIET AOCTOBEPHOCTh MOJYYEHHBIX HKCIEPUMEHTABHBIX pPE3yIbTaTOB.
[Tocnie BBINMOMHEHUS KOHTPOJBHBIX 3aJaHUI MPUBEIEHHBIX B KOHIE OMUCAHUS KaKIOU
nabopaTopHOU pabOThl CTYIEHTHI OTBEYAIOT HA TEOPETUUECKUE KOHTPOJIbHbBIE U

JOTIOJTHUTEILHBIE BOMIPOCH TAKKUM 00pa3oM 3aliuiias J1adbopaTopHyio padoTy.
[To wW3yyaemol JMCHMIUIMHE CTYJCHTaM TMPEAOCTABISACTCS BO3MOXKHOCTBH TI0Jb30BATHCS

y4eOHO-METOAMYECKUMHU  MaTepUallaMH M PEKOMEHJAIMsIMU  Pa3MEIICHHbIMU B
3JIEKTPOHHON NH(OPMAIIMOHHO-00pa30BaTeIbHON cpee MoayIbHOro

Junamuueckoro OOyuenuss KyOI'Y http://moodle.kubsu.ru/enrol/index.php?id=15 B
paznene «L{udpoBas >eKTPOHUKAY.

KOHCYJ'II)T&HI/H/I IIpOBOIAATCA pa3 B ABC HCACIIN JISA PA3BACHCHUA HpO6J'IeMHI>IX
MOMCHTOB IIpHU CAMOCTOATCIIBHOM U3YUCHHUH BOIIPOCOB H3y‘laeM0ﬁ JUCHUITIIMHBI.

Takum  00pa3oM, OCHOBHBIMH  00pa30BATEeJbHBIMH  TEXHOJIOTUSIMH,
HCNOJb3yeMbIMHM B Y4eOHOM TMpolecce SIBJAITCA: HHTEPAKTHBHAS JIEKIHS C
MYJbTUMEIUIHON CUCTEMON U aKTUBHBIM BOBJICUEHHUEM CTYICHTOB B YUEOHBIN IMpoliecc;
oOCYyKJIeHUE CIIOKHBIX M JUCKYCCHOHHBIX BONPOCOB M TPOOJIEM C MOCIEAYIOIIUM
pa3zb0poM STUX BOMPOCOB HA MPAKTUUECKUX 3aHATUAX; JT1a0OpaTOpHbIE 3aHITHS — paboTa
CTYJICHTOB B pEeXUMaxX B3aUMOJCHCTBHUS «IpEIojaBaTellb — CTYICHT», «CTYIEHT —
IpEenoaaBaTeNby, «CTYAEHT — CTyIeHT». [Ipu npoBeneHnn NpakTUYECKUX U Tab0paTOPHBIX
y4eOHBIX 3aHSATUN MIPETyCMOTPEHO PAa3BUTHE Y O0YUaAIOIIUXCSI HABBIKOB

KOMaHIHOM pa60TLI, MEKJINYHOCTHOM KOMMYHUKAIIUH, IIPUHATHA pemeHHﬁ.
ﬂJ’IH Jung € OIrpaHHMYCHHBIMHM  BO3MOXKHOCTAMH  3O0POBbA  IIPCAYCMOTPCHA
OopraHnu3anuia KOHcyHBTaHI/Iﬁ C UCITIOJIB30BaHHECM BHCKTPOHHOﬁ IIOYTHI.

4. OueHoYHbIE CPeICTBA A/l TEKYIIero KOHTPOJIsl YCIIeBAeMOCTH H
NPOMEKYTOYHOM aTTeCTALNH.

B mpouecce moAroroBkM K OTBETaM Ha KOHTPOJIbHBIE BOMPOCHI, KOHTPOJIbHOM
pabote, U mpakTH4eckuM 3anaHusM ¢opmupytorcs Bce Tpedyembie I'OC u OOII ans
nHanpasneHus 11.03.01 Pagnorexnuka (mpodmis: " PaguorexHuyeckne cpeicTsa

nepeaavn, npueMa u 00padbotku curaaioB ") kommnereHnuu: [1K-22; OITK-6.
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Texymuii KOHTpPOJb OpraHu3o0BaH B (opmax: 3amMThl J1a0OpaTOPHBIX padoT,
MUCbMEHHOM KOHTPOJIbHOM padOThl, BXOJE MPAKTUYECKUX U JIA0OPATOPHBIX 3aHATUAX

IIyTEM OLICHKHM AKTUBHOCTH CTYJEHTA U PE3YJIbTATUBHOCTH €r0 NCUCTBUN

Huxe npuBoauTes nepedeHb U NpuMepbl U3 (PoHAA OLIEHOUHBIX cpeacTB. [lomHbIi
KOMIUIEKT ONEHOYHbIX cpenactB mnpuBoautcss B DPOC mucummumuel b1.B./IB.07.01
«ludpoBas 31eKTPOHUKAY.

4.1 ®oH/1 OLIEHOYHBIX CPEACTB JJIsl IPOBEJAeHUs TEKYLIero KOHTPOJIs.

@DoH/ OIICHOYHBIX CPEJCTB JUIs MPOBEICHUS TEKYIIETO KOHTPOJIS COJICPIKHT:
- IIpumep xoHTposnbHON paboThl. - KoHTponbHBIE
BOIIPOCHI K JIAOOPATOPHBIM paboTaMm.

IIpumep 3a1aHnii KOHTPOJIBLHON PadOTHI

B1
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MaxkcUManbHO YIIPOCTUTE CJIEAYIOINE BhIPpaXeHN:

Z=ZABAAAAABA&

Y=AABvAvCvAABAC;

TIpeoGpasyiite cirenyiomue PyHKIMA TaK, 41o6BI peanu3yiolas ux cxe-

Ma cocTosia
1) TOABKO U3 2/IEMEHTOB N-HE;
2) TOJIBKO U3 3JIEMEHTOB WIN-HE:

Z = (A/\S'AR) (QAC/\B)

Y=AvBACvD;

(HapucaBaTb norMyeckuii annapT B BbibpaHHOM 6a3uce)

CocraBbpTe Ta6m/111y MCTUHHOCTH I CXEMBI Ha puC.

3anucaTb Tabanuy UCTUHHOCTK, BKAtOYAA
NPOMEXKYTOUYHbIE COCTOAHUA TPAH3MUCTOPHbIX K/toyeit
(norvka nonoxkutenbHas), HazBaHne PyHKLMK.
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KOHTpOJIbelX BOIIPOCOB IIPH 3a1(UTE ﬂaﬁopaTopﬂmx paﬁoT H 11
CaMOCTOATEJIbHOH MNOoAroTOBKMU.

1. B MHCTpYKIMSX TPOU3BOIUTENH HU(PPOBBIX CXEM YACTO YKa3bIBAIOT oOO3HadYeHHs L u

H. YTo 03Ha4ar0T 3T CHMBOJIKI?
. UTo Takoe JIOTHYCCKHE COCTOSHUS M KAKUMH CUMBOJIAMU OHU 0003HAYAIOTCS?
. MI300pa3ute ycinoBHoe o6o3nauenue 1 Bentuned U, NN, HE, U-HE u NJIU-HE.
. [ocTpotiTe Tabnuiy nctuaaocTH BeHTHIsA UJIW ¢ Tpems Bxomamu.

. Ommumute cnoBamu GyHKImH Jorndeckux snemenTos M, NJIM u HE.

oo o1 B~AowWwN

. HazoBuTe KOIMUECTBO BO3MOYKHBIX TOCTOSHHBIX BEJIMYHMH B alredpe JOTHKH.
7. Uto Takoe NepeMeCTUTENbHBIN 3aKOH?
8. Kakoe 3HaueHue uMeeT nepeMecTUTENbHbIN 3aK0H?

9. Kakas u3 qByX JJOTHUECKUX Oomepanuii umeet 6osee Boicokuii mpuoputet: Y nnu UIJIN?

10. UTO MOHMMAIOT MOJ1 MOJIOKUTEIBHOM JIOTUKOMH, 10J] OTPULIATEIBLHOM ?

11. HazoBuTe OCHOBHBIE TEXHUYECKUE XaPAKTEPUCTUKH IU(PPOBBIX MUKPOCXEM.

12. OxapaxTepu3syiiTe cBoiicTBa Jornyeckux snementon TTJIII.

13. 3a cu€T KakuX (PaKTOPOB IOCTUTACTCSI CBEPXBBICOKOE OBICTPOICHCTBHE JTOTHUECKHIX

snementoB DCJII?

14. UTto Takoe KpUOTPOH?

15. Kak yctpoenst anementst KMOII, onumure gocrounctsa snemeHtoB Ha KMOII
CTPYKTYypax.

16. [TosicHuTe Ha3HAUYEHUE JTOTMYECKUX 3JIEMEHTOB C OTKPBITHIM KOJUIEKTOPOM.

17. Ha3oBuTte 0CHOBHBIE CeMENCTBA IOTUYECKUX CXEM.

18. Kaxk ycrpoenst NMOII-351eMeHTBI?

19. Kax Ha mpakTuke ycTpaHsIOT Mapa3uTHbBIE CBS3U LUPPOBBIX TEMEHTOB IO LEMsIM
MATaHUs?

20. OxapakTepu3yiiTe CTeNeHb BIUSHUS M NPUYUHBI NTOMEX B CUTHAJIBHBIX JIMHUAX

CBSI3H.
21. Hapucyiite cxemy npeoOpasoBanust RS-tpurrepa, ympaisieMoro mo o0parHomMy

¢bponty, B JK-Tpurrep, ynpasisieMsbiii o nepeaHeMy GpoHTy. MoKHO IpUMEHSITh

JTI00BIC JOITIOJHHUTCIIbHBIC IOTHYCCKUEC DJICMCHTHI.
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22. Kak pabGortaer taktupyembiii RS-tpurrep c¢ pomuHHpyROmmM S-BXo1om?

N300pa3ute Tabiuily MICTUHHOCTH.

23. UeM paznuvaroTCcsi CHHXPOHHBIE U aCHHXPOHHBIEC CUCTYHKH ?

24. Kaxkue orpannyenus HaKIaIpIBatOTCS Ha pabOTy PEBEPCUBHOTO CUETUHKA?

25. Oxapaxrepu3syiite cueTuuk J»KOHCOHA.

26. Hapucyiite cxemy mnpeoOpazoBatens aecarudHoro koga B BCD-kon (aBowmuno
JICCSITUYHBIHN ).

27. Hapucyiite cxemy nmpeoOpazoBares 1eCITUYHOTO KOAa B KOl AifkeHa.

28. Paccuwnraiite mpeodpazoBarens koga ['pes 8 BCD. 29. KMOII-cxema nuTtaeTcst OT

UCTOYHMKA HampspkeHust 3 B. Jlns BbIBoja NaHHBIX €€ HY)KHO 3aMEHHMTh HAa MHKPOCXEMY
crangapta TTJI, 9ToObl ynpaBisiTh 7-CErMEHTHBIM

HHIUXKATOPOM CO CBCCOBBIMU CHUTMCHTAaMMU. Kakue HpO6J'ICMI)I BO3HHUKAIOT MIpH

npeobpazoBaHun?

30. Kaxk cTposiTcst MynbTHILIEKCOPHI M IEMYJIbTUTIIICKCOPHI IIIHH?

31. UYro Takoe peructp?

32. KaxoBsl 007acTH MPUMEHEHUS PETUCTPOB?

33. OxapakTepu3yiTe MUKPOOIIEPALIUU, KOTOPHIE MOKET BBIMTOJIHATH PETUCTD.

34. HazoBuTe oCHOBHBIC TapaMeTPhl MAMSATH.

35. [Touemy undopmanus B 3V XpaHUTCA B IBOUYHOM KOAE?

36. UYto Takoe aapecHbIi JOCTYM K JaHHBIM?

37. OxapakTepu3yiTe MPUHIIHITBI TOCTPOCHUS MTOCTOSIHHOMN MaMATH.

38. Yro Takoe K3II-MaMsTh?

39. Oxapakrepusyiire Gpadm-naMarb.

40. N300pa3ute cxemy 6-OMTOBOTrO CABHTAIOLIErO PETUCTpPaA AJS MOCIEI0BATEIHHOIO
BBOJIA W BBIBOAA JAaHHBIX. [Ipu mocTpoeHMHM CXeMbl IOJDKHBI HUCHONb30BaThes RS-
TPHUTTEPHI.

41. [To xakuM nmpu3HaKaM KJIaCCUDUIHUPYIOT CyMMATOPbI?

42. Ha3zoBure crioco6s! yBenuueHust ObICTPOICHCTBHS CyMMAaTOPOB.

43. Kaxk cTtpoutcs nocienoBaTenbHblii MHOTOPA3PSAAHBIA CyMMaTop?
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44, N3o6pasute Tabmuily MCTUHHOCTH TOJIyCyMMaTopa M pa3paboTaiTe 1Mo Taliuie

HCTHUHHOCTH CXCMY Ha 0a3e OCHOBHBIX JIOTHYECKHUX DJICMEHTOB.

45. [TosicnuTe Ha3HaUYeHUE KOMIIApaTOPOB.

46. Kak ycrpoenst KK mucmmen. KakoB mpuHIMI uX mOAKiIrOdeHus, MHTepdeiic,
MUTAHUE. ..

47. Kax npaBmiisHO BRIOpAaTh KBApIEBBIA PE30HATOP?

48. N300pa3ute cxembl TEHEPATOPOB HMITYJIIbCOB Ha IM(PPOBBIX JJIEMEHTax C

ucrioap3oBanreM RC merouex.

49. Ha3zoButre OCHOBHBIE CTPYKTYpHBIE OJIOKM MHKPOKOHTpOJUIEpa M HX

(GyHKIMOHATBPHOE Ha3HaueHHe?

50. Kak ocymecTBisieTcs TakTUpOBaHHE MUKPOKOHTPOJIIEpA M KaKHE MCTOYHHUKH IMPH
TOM MOTYT HCIIOJIb30BaThCs?
ol. N3 kakmx (yHKIIMOHAIBHBIX OJOKOB COCTOUT IPOIIECCOP MHUKPOKOHTpoJIIepa?

HaszoBure (yHKIUIO Kaka0ro 0y1okKa.

52. Kakme ycTpoiicTBa MHUKPOKOHTpOJUICpAa NpEAHa3HA4YeHBl Il XpaHEHHS KOJIOB
nporpamm?

53. Kakue nepudepuiinpie ycTpoicTBa BXOIAT B COCTaB MUKPOKOHTPOJIIIEPOB?

o4, HazoBure ¢hynkimonansHoe HazHaueHue fuse u lock 6uros. B yem ux otnuums?

95. UYro Takoe npepbIBaHUs MUKPOKOHTPOJIIIEPA U JIJIsl YETO OHU MPUMEHS0TCA?

56. Ha3oBuTe OCHOBHBIE HICTOYHHUKY MPEPBIBAHUM.

o7. Ucxons u3 dyero ompenensieTcss O4YepeqHOCTh OOpaOOTKU IMpepbIBaHUN Mpu

BO3HHMKHOBCHHH HCCKOJIBKUX HpepLIBaHI/Iﬁ O,Z[HOBpCMCHHO?

58. Kakoit peructp mpenHazHadeH [Uisi  [JI00QIBHOTO — pa3pelleHUs/3amperieHus
npepbIBaHUN?

59. Kaxoe (yHKIIMOHATIBHOE Ha3HAaYeHUe UMEIOT TaliMepbl/CYETUUKH
MUKpPOKOHTpoJIIepa?

60. Kaxue peructpsl ciykaT JUisl yrpaBieHus: pexumamMu paboTsl TaiiMep/CYeTYUKOB?

61. Kakumu crmoco6aMu MOXXHO U3MEHUTH YacTOTY MEPETIOTHEHUS TaliMep/CUeTYNKOB ?

62. Hacrtpoliky Kakux perucTpoB HEOOXOIMMO MPOM3BECTU Ui pa3pelieHus
NpepbIBaHUMN OT TaliMep/CUETYUKOB?
63. UYro Takoe npepbIBaHUs MUKPOKOHTPOJIIIEPA U JIJISl YETO OHU MPUMEHSIOTCS?
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64. Ha3oBute 0CHOBHBIE MICTOYHUKHU TPEPHIBAHHI.

65. Ucxons w3 dYero ompenensieTcss OYepeqHOCTh OOpabOTKM TMpephIBaHUN MpU

BO3HHMKHOBCHHNH HCCKOJBKHUX HpepBIBaHI/Iﬁ OI[HOBpeMeHHO?

66. Kakoif peructp mnpenHasHaueH Uil [JIOOAJBHOTO  Pa3pellCHHUs/3arperieHHs
IpepbIBaHU?

67. Kakoe (G yHKLIMOHATIBHOE Ha3HavYeHue UMEIOT TaliMepbl/CYETUNKU
MUKPOKOHTpoOJuiepa?

68. Kaxkue peructpsr ciykaT ajs yrpaBieHHs peXUMaMHi pad0Thl TalMep/CIeTINKOB ?

69. Kaxkumu criocobamu MO>KHO M3MEHHUTh 4aCTOTY MEPENOTHEHHS TaltMep/CUeTYNKOB?

70. Hacrtpoliky Kakux pErucTpoB HEOOXOIMMO TIPOW3BECTH Ui pa3peIICHUS
IpepbIBaHUMI OT TaiiMep/cueT4nKoB?

71. JUi 9ero UCnonb3yroT )KUIKOKPUCTAIIINYECKUE UHAUKATOPBI?

72. KaxoBa ctpykrypa )KKIN?

73. Kakue BoiBozabl JKKU ucnonb3yrores Ui BBOJA AaHHBIX OT MUKPOKOHTpoIuiepa?

74. JIns wero TpeOyercs nmponsBoauTh naummanu3anuio KK nepen BeiBogom napopmanum?

75. Kakyto konuposky ucnonb3yet KK npu BeIBOJIe CUMBOJIOB Ha 3KpaH?

76. HazoBuTe 0CHOBHBIE YaCTH CTPYKTYphI MOAYJs mpueMo-niepeaatunka USART u ux

(GyHKIMOHATBHBIC HA3HAUCHHUS?

77. Kakue BuIbI mpepbIBaHUM HCTIONB3YIOTCS AJs Mepeadd JaHHBIX M0 HMHTepdeicy
USART?
78. Kaxue peructpsl HCIONB3YIOTCS Ul YIIPABICHUS MMapaMeTpaMy Iepesadyd MOIys

npuemo-nepenatunka USART?

79. Kakoit ¢opmar kaapa  ucmomb3yercs TOpH INpHEMe/TIepeJadyd JaHHBIX 10
uHrepgeicy

USART?
80. Onumure aaroput™ nepenayu JaHHeix no uarepdeiicy USART.

81. Onummre anroputM npuemMa gaHHbix o uatepdeiicy USART. 82. Kakue pexumbl

pabotsl Moayist npuemo-niepeaaruynka USART Bw1 3Haere?
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4.2 @ oHJ O1lIEHOYHBIX CPEACTB 1Jid NMPOBECIACHUA l'lpOMG)KyTO'-lHOﬁ aTrTTreCTaluu.

CDOHZ[ OICHOYHBIX CPCACTB [JIsI IIPOBCACHUA HpOMeKYTOHHOﬁ aTTeCTaliuu
COJACPKUT KOHTPOJIbHBIC BOIIPOCHI U MPAKTHYICCKHUEC 3aaHNA B BUAC 3a1a4Y BBIHOCUMBIC JIA
OICHMBAHUA OKOHYATCIbHBIX PE3YJIbTATOB O6y‘I€HI/I$I IO AUCLHUIIIINHE.

Bonpochl 1 mpuMepbl TUNOBBIX NPAKTHYECKHUX 3aJaHMH, BBIHOCUMbIE HA 3a4eT B 6- M
cemectpe mo aucuumiinHe «l{ndpposas 31eKTPOHUKAY» U1 HANPABICHHUS MOATOTOBKHU:
11.03.01 Paguorexnrka " PagnoTexHuyecKre CpeacTBa epeaadyu, npueMa u 0opadboTKu
cursajos "

(mpoMexyTouHash aTrTecTalusi MOKET ObITh BBICTaBJIEHA IO pe3yjbTaTam
YCHEIIHOTO BHIMOIHEHUS 3aJaHUI 1TaO0paTOPHBIX pabOT U KOHTPOJIBHON pabOThI C yUETOM
AKTUBHOCTH CTYJIEHTA Ha MPAKTUYECKUX 3aHATUSAX U MMOCEIICHUS JIEKIINA)

1. MeToa MUHMMU3ALMHU JTOTMYECKUX BbIpaKEHUU MpH noMolu kapt Kapho.

2. OCHOBHBIEC TEXHHYECKHE XapaKTCPUCTUKHU III/I(l)pOBI)IX MHKPOCXEM.

3. Pa3HOBUAHOCTH BHYTpEHHEN CXEMOTEXHUKH JOrHueckux uHTerpanbubix cxeM (TTJI,

DCJI, KMOIM, JATJ, T/, MOI, UWI) 4.
EI/IHapHI)Ie CXCEMBI C BpeMeHHOﬁ 3dBUCUMOCTBHO

5. [IpeobpazoBaTenu KOJOB U YPOBHEH.

6. C4eTUYNKH U IETUTETH YacTOTHI.

7. lluppoBbie cXeMbl BBIOOPKH H CBSI3M (CTaHAapPTHBIC KOMOMHAIIMOHHBIC CXEMBI:
MYJIbTHILIEKCOPBI, AEMYJIbTUTIICKCOPHI, TeMH(paTopbl, KOMIIAPATOPHI)

8. Peructpsl 1 3aniOMUHAIONINE YCTPOUCTBA.

9. lludpoananoropoe mpeodpa3zoBaHre U MPEOOPa30BATEIH.

10. Amnajnoroso nudgpoBoe npeodpa3oBaHue 1 MpeodOpa3oBaTEIIH.

11. CumBonpsubie KK aucren: mpuHIMN paboThl, MOIKIOYEHHE, HHTepdeiic,

HMHHUIHaIn3aus, MIMTaHuC.

12. dopmupoBaTEeI HMITYJICOB M TE€HEpPAaTopbl Ha IUPPOBBIX JIOTHYECKHX
JJIEMEHTAX C ucnosas3oanueM RC nenouek.
13. [Tapa3utHbie cBA3M LU(POBBIX 3JIEMEHTOB IO LEMAM NHUTaHusA. DuUiabTparnus

MUTAIOIINX HANPsDKEHUH B IM(PPOBBIX ycTpoiicTBax. [loMexu B CUTHAJIBHBIX JIMHUSX.

CurHajpHbIC JIMHUH MOBBIIICHHOI'O KaueCTBa.
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14. ApudmeTuko-iIoruyeckue  ycTpoucTtBa OJOKM  YCKOPEHHOrOo  IepeHoca.
MatpuuHsbie YMHOKUTEIH.

15. OCHOBHBIE CTPYKTYpHBbIE OJIOKH 8-MU pa3psIHbIX MUKPOKOHTpouiepoB AVR u
ux (QyHKIMOHAIbHOE Ha3HAUYECHHE.

16. RISC u CISC-apxutekTypsl mpoueccopoB. IIpenmyinectBa W HEIOCTATKH.
[Tpumepsr  coBpemenHbIx npoueccopoB ¢ RISC n CISC-apxuTekTypoi.

17. PexxnmMbl noctyna K maMsTH: MOCIEA0BaTENbHBIN, KOHBEHEPHBINA, pETUCTPOBBII;

CTPAaHUYHbIN; TAKETHBIN, YABOCHHOW CKOPOCTH.

18. Tunsl nmamsaTH MUKpPOKOHTpoJiepoB. IlamsaTe mporpamMm, namsTh AAaHHBIX,

BHEIIHAA MaMsTh, peructpbl MK, crek.

19. Cucrema 1MTaHHS  MHUKPOKOHTpOJulepoB. (CucTeMa  TaKTUPOBAHUS U

CUHXPOHH3allU MHUKPOKOHTPOJUICPOB, BUABI, IPCUMYIICCTBA U HCIOCTATKH.

20. PaGota c mopramu BBOJja — BBIBOJIA 8-MH pa3psiAHBIX MUKPOKOHTposiepoB AVR.

21. [IpepbiBaHusT MHUKPOKOHTpOJIEpa M s 4ero mnpumeHstorcs. OCHOBHBIC
UCTOYHUKHU MpepbiBaHui. OuepeqHOCTh 00padOTKH MpEpbIBAHUN TPU BO3SHUKHOBEHUHU

HCCKOJIBKHUX HpepLIBaHI/IfI OIHOBPCMCHHO.

22. OyHKIIMOHATFHOE HA3HAYEHUE TalMEpOB/CUETUYMKOB MHUKPOKOHTPOILIEPA.
CriocoObl U3MEHEHHS YaCTOTHI IEPETIOTHEHHSI TaliMep/CYETUUKOB.

23. OcHOBHBIE YacTH CTPYKTypbl Monyins mnpuemo-niepegatrunka UART u wux
byHKIIMOHANBbHBIE Ha3HaueHus. Dopmar Kajapa ¥ allrOpUTM MpU MIpueMe/epeaun

nanabix o uatepdeiicy UART.

24, KaxoBbl 0COOEHHOCTH TTPH OPraHU3AIMH MIPOLIETYPHI CBSI3aHHOM C COCTABJIICHUEM

3asiBOK Ha 00OpY/IOBAaHUE M 3aMaCHBIC YaCTH MU(PPOBHIX TEICKOMMYHUKAITMOHHBIX CHCTEM.
3aoaua Nel
MakcuMansHO YIIPOCTUTE CIEAYIONIYI0 (PYHKITUIO ¢ TOMOIIbI0 KapT KapHo

/D abedefzh O abedefeh O abedefehl O abedefzhD D
0



abedefgh O abedefgh 0O abedefehl  abedefgh 0O 0O

0
abcdetzgh El—abidefg]] _EI abciieﬂiblil _abcde_fg]z o 0O
O
abcdetfgh U-abcdeteh — 0O abedefehll — abedefeh 0O 0O
- - - -- - —
abedefgh O-abedefeh — 0 abedefehll — abedefelr 0O 0O
— 0 — — —
abedefgh O abedefeh _ 0O abedefehl _ abedefeh 0O 0O
O
abedefeh D abedefeh O abedefghll _ abedefgh 0 O
O

abcdefegh O abcdefeh 0 abedefghll  abedefgh OO

3aoaua No2

Brl ucnonssyere taitmep cuérumk (TCNT1) muxpokoHTposmiepa Attiny2313 u
BKJIIOUMJIM TIPEphIBAHME 10 MepernoiHeHnto. Kakoe 3HaueHns HeoOX0IMMO BBICTaBUTH B
peructp TCNT1 s BbI3oBa (yHKIMU TpPEepbIBAHUS MO MEPETONHEHUIO Yepe3 YeThIpe
CEKYH/Ipl, €CJIM TaKTUPOBAHUE MUKPOKOHTpOJUIEpa BEIETCA OT BHEIIHETO KBapLIEBOTO
pezonaropa 16MI'1, nmpu 3ToM Ppro3 outr CKDIVE 3amporpammupoBas, a

TCCR1B=0x04 (Timer/Counter) BoictaBien Ha Clkio/256 (From prescaler).

3aoaua No3
[To UART wunTepdeiicy nepuoanveckd MPUHAMASTCS CUTHAI OJTHOOAHTHOTO KOJa

Ox4b. 3apucyiiTe BpeMEHHYIO AHarpamMmy NpPUHMMAeMOro CHUTHalla, €Ciu Tmepenadya

Benércs ¢ mapamerpamu 9600/8-N-1.

3aoaua Ned

C UK-mynbpra ympaBieHHss HEKOTOpPOW (UPMBI B COOTBETCTBHHM C TPYMION
crangaproB IrDA curnan npunumaercss TSOP4836. 3apucoBaTh BUJ CUTHaja C BbIXOAA
TSOP, ecnu ¢ nynbTa nepenaércs 3HAYEHUE AAHHBIX PaBHOE 57 COOTBETCTBYIHOIIEE
HAXATHIO OJIHOM KHOMKH, a (UpMa HUCHOJb3YeT OAHOOANTOBYIO HE pPACIIUPEHHYIO
aJpecalyio COOTBETCTBYIOIIYIO0 3HaueHuto 230 (3HaueHUs yKa3aHbl B JECSITUYHON
CHUCTEME CUUCIICHUS).

3aoaua Ne5
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Pemenne 3agauu, COCTOUT B aHAIIU3E
paboThl CXEMBI U IMOCIENYIOIIEM BBIBOJIE O €€ T b1 4

(yHKIMOHAIBHOM Ha3HAY€HUH, KOTOPBIN

DI

03 1| DC/
o]
22 3 DM

BBIpaXKaeTCs B BH/JIE CJIOBECHOM
XapaKTepUCTUKU u B N300paKeHU U ||
gynkumonansHoro  YI'O  aHanmsupyemoi - b
’ %
CXEMBI. E2luns
DI D
23|11 |DC/ |0
2212 DMK
2114 2
s 3
4
5
6
7
8
9
10
11
- 12
13
] 18 | & 14
1 15
E2 un3
3aoaua Ne6
Pemenue 3a1a4, cocTouT B aHANIM3€ pabOThHI
CXEMBblI, BBITIOJIHSAEMOM C ITOMOIIBIO 00
5 P RG (3 3 COCTaBJICHUS TabJIuIl
3 ? 112 NEPEXO0JI0B YCTPOICTBA, INO0 N300paKeHUs
g_ 2 § }(1) BPEMEHHOW TMarpaMMbl U3MEHEHUS] COCTOSIHUI
3 YCTPOMCTBA 10 BO3IEVCTBUEM
—&a 1 Ip COOTBETCTBYIOLIMX BXOJHBIX CUTHAJIOB.
8 (3_1 PesynpTaToM ananuza noixkeH ObITh BBIBOJL O
Egz (YHKIIMOHAILHOM HAa3HAYEHUU CXEMBI,
6 |L|[HPI . o
J__ KOTOPBIN BBIpaXKaeTcst B CJIIOBECHOU

XapakTepucTuke QyHKIMH yCTpOCTBA U
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n3o0paxkenun  (pyHkuoHanbHoro YI'O aHanmu3upyeMoi CXeMBI.
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3aoaua Ne7

Penienue 3agaum, COCTOUT B
aHaiause paboThI
CXeMBl M  TOCJICAYIONIEM
BBIBOJIC O €¢
(YHKIIMOHAIBHOM

Ha3HA4YCHUH, KOTOPBIN

BBIpaXKaeTCs B
BUJIE
CJIOBECHOM XapaKTEPUCTUKHU
u B
N300paKeHUN
¢dbyakmonansHoro  YI'O
AHAUTU3UPYEMOU CXEMBI.
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3aoaua Ne§

3aaya npeacTaBiIseT coO0l 3aKOHUEHHOE B ()yHKLIMOHAIIBHOM OTHOILLEHUU YCTPOMCTBO,
(GYHKIMIO KOTOPOro HE0OX0IMMO OINPEAEIUTh B IMIPOLIECCE PEILICHUS TyTEM aHaIu3a

paboTBl  CXEMHI.

Pemrenne 3a/1a4M
013

=N [98] | )]

D R(

|U'I

npeamnojaracTt HE
12
11

TOJIbKO OIIPEJEIICHUE
(GyHKIMOHAIBHOTO

N R OQ
N

Ha3HAYEeHUSI BCEU 1

CXEMBI, HO U Ka)I0T0 DR 2 -
1P1 —C2

€€ BHEUIHEro BXOJa U ®C2 — 1

BBIXO/1A. 6L 1

22
3aoaua Ne9

3agaya
MPECTaBISAET coboit
3aKOHUYEHHOE B
(O YHKITMOHATTLHOM
OTHOLIEHUH  YCTPOMCTBO,
($yHKIUIO KOTOpOTO
HEO0OXOUMO OIpEeNeInTh B
MpPOLIECCe pEILEHUsl IMyTeM
aHasii3a pabOThl CXEMBL.
Pewenne 3a7a4u
MpeanoyiaraeéT He TOJBKO
orpezeneHue
(YHKIIMOHATILHOTO
Ha3HAYEHUs BCEH CXEMBbI, HO
Y KaX/I0T0 €€ BHEIIHEr0 BX0/1a U BbIXO/A.
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OL[CHOLIHBIG cpeacTtBa A HHBAJIUIAOB M JIMI C OIrpaHHYCHHBIMH BO3MOKXHOCTAMU
300POBbA BBI6I/IpaIOTCSI C YUCTOM ux HHIWBUAYAJIbHBIX HCI/IXOCI)I/I3I/ILIGCKI/IX

0COOEHHOCTEIA.
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— TpU HEOOXOJUMOCTH MHBAIIUJIAM U JIMIAM C OrPaHUYCHHBIMH BO3MOXHOCTSIMU
3I0POBBS MIPEAOCTABISAETCS TOMOJHUTEIBHOE BpeMsI JIJIsl TOATOTOBKH OTBETA;

— TIIpH MPOBEACHUHU NPOIEAYPbl OLIEHUBAHUS PE3yIbTaTOB O0yUEHUsI NMHBAIHNIOB
Y JIUI] C OTPAHUYECHHBIMHA BO3MOKHOCTSAMM 30POBbSI IPEyCMAaTPUBAECTCS UCIIOJIb30BAHUE
TEXHUUYECKHUX CPEJICTB, HEOOXOUMBIX UM B CBSA3H C UX UHAUBHUAYATbHBIMU

OCOOCHHOCTSIMU,

— IIpH H€06XOI[I/IMOCTI/I JIIsL 06yqa10m1/1xc;1 C OrpaHUYCHHBIMH BO3MOKHOCTAMHU
300POBbA U MHBAJIMA0B IpoucaAypa OUCHUBAHWA PC3YJIbTAaTOB 06y‘-IeHI/I${ 10 JUCHUIIJIMHE

MO>KET MPOBOJUTHCS B HECKOJIBKO 3TAIOB.

[Ipouenypa oneHHBaHUS pe3yJbTaToB OOyYeHHUS MHBAIWJIOB M JIMI C
OTrpaHUYEHHBIMH BO3MOKHOCTSMH 370POBBS 110 JUCIUIUIMHE (MOAYJII0) IPEeayCMaTpUBAET
npeaocTaBieHue nHdopmauu B popMax, aganTUPOBAHHBIX K
OTPAHUYCHUSM UX 370POBBS U BOCIIPHUSITHS HH(DOpMAITIH:

Jljis iy ¢ HapyIIEHUSIMH 3PEHUS:

— B IeYaTHOW (popMe yBemU4YeHHBIM MIPUPTOM, — B (OpME DIEKTPOHHOTO
JIOKYMEHTA.
Jljis iy ¢ HapyIIEHUSIMH CclTyXa:
— B TIe4aTHOU ¢opme,
— B (popMe BIIEKTPOHHOTO JOKYMEHTA.
Jljist iy ¢ HapyIIEHUSMH ONIOPHO-/IBUTaTEIbHOIO amnmnapara: —
B IeyaTHOH (opme,
— B (popMe BIIEKTPOHHOTO JOKYMEHTA.

JlaHHBIN TIEpeYeHb MOKET ObITh KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOHTUHTE€HTA

oOydJaronuxcsi.

5. IlepeyeHb OCHOBHOWM M IOMOJTHUTEILHOI YUeOHOM JUTEpaTYyPHI,
HE00XOMMOM 1JIsl OCBOCHUS JUCHMILJIMHBI (MOIYJIs1).

5.1 OcHoBHas quTEpaTypa:

1. Hogoxwuros, O. I1. DnexTpoHrka u cxeMoTexHHKa B 2 4. YacTp 2 : yueOHUK AJis
axkanemuueckoro OakanaBpuara / O. I1. HoBoxuinoB. — M. : U3marenbctBo FOpaiit, 2017.
— 421 c¢. — (Cepus : bakanasp. Akanemudeckuit kypc). — ISBN 978-5-534-

03515-5. — Pexwum noctyma : Www.biblio-online.ru/book/A249DF90-9B06-4320-
87A4-58BCF3A99C6ED. I'pudh YMO BO

2. Caxnues, A. M. LHu¢poBslie yCcTpoiicTBa 1 MHUKPOTIPOLIECCOPHI : yueOHOE MTOCOOHe IS
akagemuaeckoro OakanaBpuata / A. M. CaxxneB. — 2-e u3j., nepepad. u jgom. — M. :
W3narensctBo FOpaiit, 2017. — 139 c¢. — (Cepus : bakanaBp. AkageMudeckuit Kypc). —

ISBN 978-5-534-04946-6. — Pexxum moctyna : www.biblio-online.ru/book/1BE9378D-
3F7B-44A0-A1BC-79B0C8B2EFAE.



http://www.biblio-online.ru/book/1BE9378D-3F7B-44A0-A1BC-79B0C8B2EFAE
http://www.biblio-online.ru/book/1BE9378D-3F7B-44A0-A1BC-79B0C8B2EFAE
http://www.biblio-online.ru/book/1BE9378D-3F7B-44A0-A1BC-79B0C8B2EFAE
http://www.biblio-online.ru/book/1BE9378D-3F7B-44A0-A1BC-79B0C8B2EFAE
http://www.biblio-online.ru/book/1BE9378D-3F7B-44A0-A1BC-79B0C8B2EFAE
http://www.biblio-online.ru/book/1BE9378D-3F7B-44A0-A1BC-79B0C8B2EFAE
http://www.biblio-online.ru/book/1BE9378D-3F7B-44A0-A1BC-79B0C8B2EFAE
http://www.biblio-online.ru/book/1BE9378D-3F7B-44A0-A1BC-79B0C8B2EFAE
http://www.biblio-online.ru/book/1BE9378D-3F7B-44A0-A1BC-79B0C8B2EFAE
http://www.biblio-online.ru/book/1BE9378D-3F7B-44A0-A1BC-79B0C8B2EFAE
http://www.biblio-online.ru/book/1BE9378D-3F7B-44A0-A1BC-79B0C8B2EFAE
http://www.biblio-online.ru/book/1BE9378D-3F7B-44A0-A1BC-79B0C8B2EFAE
http://www.biblio-online.ru/book/1BE9378D-3F7B-44A0-A1BC-79B0C8B2EFAE

3. Hapemkun A.K. Ludpossie ycTpoiicTBa 1 MUKpOITpOIiecCOpsl. M.: Akagemus,
2008, 318 c.
JUis  OCBOEHMs JUCUUIUIMHBI HWHBAJUAAMH M JIMLHAMU C OrPaHUYEHHBIMU
BO3MOXHOCTSIMU  3/I0POBbSl ~ MUMEIOTCA  W3JaHUs B DJJEKTPOHHOM  BUIE B
ANEKTPOHHOOMONMMOTEYHBIX cucTeMax «Jlaub» u « OpaiT.
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5.2 lonoiHUTEILHAA JTUTEPATYpPA:

1. bobpoBuukoB, JI. 3. Dnexkrponuka B 2 4. YacTh 2 : y4yeOHHUK JUIsl aKaJeMUYECKOTO
OakamaBpuara / JI. 3. boOpoBHUKOB. — 6-¢ W3M., uctp. u gom. — M. : M3pareascTBo
IOpaiit, 2017. — 275 ¢. — (Cepus : bakamaBp. Akagemudeckwnii kypc). — ISBN 9785-
534-00112-9. — Pexwum moctyma : Www.biblio-online.ru/book/81A5D012-0D87-

439A-8219-FF111CABBB2C. I'pud YMO BO

2. MukporporeccopHasi TeXHUKA B ONTHICCKUX TEJICKOMMYHUKAIIMOHHBIX CHCTEMaX:
naboparopusiii npakTukyM. / [Tmoturun MLIL., A.C. JleBuenko, H.A. SIkoBenko, B.A.

Hukutun/ Kpacnogap. Ky6anckwuii roc. yu-t, 2014. 112¢. ISBN 978-5-8209-1015-9 3.

Hudposas snexrponnka boiit, Knayc UznarensctBo: Texnochepa 471 crp. 2007r.

6. Ilepeyenn pecypcoB HHPOPMAIHMOHHO-TETEKOMMYHUKAIIMOHHOM ceTH
«/HTEepHET», HEOOXOAUMBIX JJIs1 OCBOEHHSI AMCUUILJIMHBI (MOYJIfA).

1. DnexTpoHHas uHPOpPMAIIMOHHO-00pa3oBaTeNbHasl cpefa Moy abHOTO
JNuuamuueckoro  OOyuenus Kyol'Y — pasmen  «lludpoBas  3ieKTpOHHKA»
http://moodle.kubsu.ru/enrol/index.php?id=15

2. Dnexrponnas 6udnuorexa FOPAMT: www.biblio-online.ru
3. DnexTpoHHo-O0nOMHoTeuHas cucrema JIAHD: https://e.lanbook.com 4. KaTtanor mara3una

Yur-Jum 1 BUaeo 0030psI 10 KOMIIOHEHTHOM 0a3e Mpoaroleiicss B Mara3uHe, a TaKkxKe
CIIPaBOYHBIC MaTEepPHAJIbl Ha MPOIaBacMble KOMITIOHEHTHI hitps://www.chipdip.ru

7. MeTtoauyeckue yKazaHus 1J1s1 00y4al0UUXCsl M0 OCBOEHUIO TUCHHUILINHBI (MOIYJIs).

Jlexms sBIsIeTCST OMHOM W3 (OPM HM3YUYCHHUS TEOPETHUECKOro MaTepHuana To
TUCIUIIIMHE. B Xole JeKIMMOHHOrO0 Kypca IPOBOJMTCS H3JIOKEHHE COBPEMEHHBIX
Hay4YHBIX IMOJXOJ0B M Teopuid. B TeTpamu sl KOHCIIEKTUPOBAHUS JIEKITUH HEO0OX0IUMO
HMMETh TIOJIA, TJIC 110 X0Iy KOHCIIEKTUPOBAHUS JCIIAI0TCS HEOOX0IUMbIC TIOMETKH. 3aliCH

JIOJKHBI OBITH M30MpaTEIbHBIMU, MIOJTHOCTBIO CIIEIYET 3alKUChIBaTh TOJBKO OIpeesneHus. B
KOHCIIEKT€ MNPUMEHSIOT COKpallleHHEe CJOB, YTO YCKOpsieT 3amuch. Bompocsl,
BO3HUKAIOIINE B XO€ JEKIMH, PEKOMEH/IyeTCs 3alUChIBATh HA MOJISIX U MOCIE OKOHUAHUS
JIEeKIUU 0OpaTUTHCS 3a pa3bsCHEHUEM K TpernoaaBarennto. HeooxommmMo akTUBHO paboTaTh
C KOHCIIEKTOM JICKIMH: T10CJI€ OKOHYAHUS JICKIIMH PEKOMEHYeTCs

MEPEeYUTATh CBOM 3aIKCH, BHECTU TIOMIPABKU U JIOTIOJIHEHUSI.

OnHUM U3 OCHOBHBIX BUOB JIESATENBHOCTU CTYACHTA SIBISETCS CAMOCTOSTENbHAS
pabota, KoTOpasi BKIIOYaeT B ceOf M3y4yeHHE JICKIIMOHHOTO Marepuaia, y4eOHUKOB U
y4eOHBIX MOCOOHIA, TOJTOTOBKH K BBIIOJHEHHIO JIAOOPATOPHBIX paboT, a TakK ke

MOJITOTOBKH K MPAKTUYECKUM 3aHATUSAM U PEIICHUH JOMAITHUX 33 JaHHH.
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Meromuka CaMOCTOSTEITHbHON paboTHI peIBAPUTEITBHO pa3bsCHsIETCS
MPEMoIaBaTeIeM M B TOCIEAYIONIEM MOXET YTOYHSATHCS C YYETOM WHIMBHIYaTbHBIX
0COOEHHOCTEH CTYIEHTOB (PEKOMEHIAINH Pa3MEIEHBI B JJIEKTPOHHON MHPOPMAIIMOHHO-

oOpazoBatenbHON cpene MonyneHoro Junamuueckoro OOyuenuss Kyol'Y — pasgen
«udpoBas snexkrponuka» http://moodle.kubsu.ru/enrol/index.php?id=15). Bpems wu
MECTO CaMOCTOSITEIbHON pabOThl BHIOMPAIOTCS CTYJEHTAMU IO CBOEMY YCMOTPEHHUIO C
YYETOM PEKOMEH AL IpernoiaBaTesis B BUJIE MJIaHA CAMOCTOSITEILHON pabOThI

cTyleHTa. [lnmaHupoBaHue BpEMEHHM Ha CaMOCTOSITENIbHYIO paboTy, HEOOXOIUMOro Ha
M3Yy4YEHHE HACTOSIIEW AMCUMIUIMHBI, CTYJEHTaM Jydlle BCEro OCYLIECTBIISITh Ha BECh
CeMECTp, MpeycMaTpuBas MpHU 3TOM PEryJIsipHOE MOBTOPEHHE MPOMHIEHHOI0 MaTepuara.
CaMocTosTenbHy10 paboTy HaJ AUCUUIIIMHON ClielyeT HAUMHATh C U3YYEHUS IPOrPaMMBlI,
KOTOpasi COACPKUT OCHOBHbIE TPeOOBaHUS K 3HAHUSM, YMEHHSIM U HaBbIKaM 00y4aeMbIX.
OO0s13aTeNnbHO ClIeyeT BCIOMHHUTH PEKOMEHJALMK TpPErnoAaBaTelis, JaHHbIE B XOJe
YCTAaHOBOYHBIX 3aHSATUH. 3aTe€M ClelyeT MPUCTYNATh K U3yUYEHUIO OTICNIbHbIX

pa3aesioB U TeM B MOPSAIKE, IPETyCMOTPEHHOM MPOTPaMMON.

[TonyuuB nmpencraBieHue 00 OCHOBHOM COZIEp>KaHUU pa3zelia, TeMbl, HEOOXO0AUMO
M3Y4YUTh MaTepuan Mo TeMme, W3JI0KEeHHbI B yueOHuke. llemecooOpa3HO coCTaBUTH
KpaTKU{ KOHCHIEKT WM CXeMY, OTOOpa)kalollyl0 CMBICI M CBSI3U OCHOBHBIX IMOHSTHUH
JAHHOTO pa3/iesia U BKIIOYEHHBIX B HEro TeM. O0s3aTeIbHO cleayeT 3aluchiBaTh

BO3HMKIIME BOIIPOCHI, HA KOTOPBIE HE YAAIOCh OTBETUTh CAMOCTOSATEIIBHO.

HeobxommMo M3yuuTh CHMCOK PEKOMEHIOBAHHONW OCHOBHOM M JOMOJHUTEIHHON
JUTEPATYpPbl U yOIUTHCS B €€ HATMUYMU B JTUYHOM TOJIH30BAaHUU WJIU B MOJIPA3eNICHUsIX
O6ubroTeKH B OyMaKHOM WIIH JIEKTPOHHOM BHjIe. BCIo OCHOBHYIO yueOHYIO JIUTEpaATypy
KEJNaTeJbHO HW3y4yaTh C COCTaBJICHHMEM KOHCHEKTa. YTeHHe JuTepaTrypbl, He
CONPOBOXKIAEMOE KOHCHEKTHPOBAHMEM, MaJl0 pe3yJbTatuBHO. Llens Hamnucanus
KOHCIIEKTa IO AUCHMIUINHE — C(OPMHUPOBATH HABBIKM IO MOUCKY, OTOOpY, aHAIU3Yy U
(bopMynHpOBaHUIO Y4YeOHOro Marepuana. OTH HaBBIKM O0S3aTeNIbHBI JJIs  JI00O0TO
CHEIMAINCTAa C BBICIIUM OOpa3oBaHUEM HE3aBUCUMO OT BBHIOPAHHOTO HAMpaBIICHUSI.
Hamucanue xoHCHEKTa JOKHO OBITh TBOPUYECKUM — HYKHO HE MEpEeNUChIBaTh TEKCT U3
HMCTOYHUKOB, HO MBITAThCSI KPAaTKO M3JIaraTh CBOMMHM CIIOBAMH COJZIEpKaHUE OTBETA, MpHU
TOM MAaKCHUMAaJIbHO €r0 CTPYKTYPUPYS U UCIIONBb3YSI CHMBOJIBI 1 YCIIOBHBIE 0003HAYEHMUSI.
KomupoBanue u 3aydrnBaHie HEOCMBICIIEHHOTO TEKCTa TPYJOEMKO U 1O OOJBIIIOMY CUETY
HE MMeEeT I03HABATENHHOM M TpakTHUecKoW meHHocTu. [Ipu pabore Hax KOHCIEKTOM
00513aTEeNTLHO BBISIBIISIIOTCS U OTMEYAIOTCS TPYIHBIE I CAMOCTOSATEILHOTO U3yUeHUs

BOIPOCHI, C KOTOPHIMH YMECTHO OOpPAaTUTHCS K MPETOaBaTENI0 MIPHU MOCEIEHNUN 3aHATHI U
KOHCYJIbTalli, TUO0 B MHAMBUAyAIbHOM mopsiake. [Ipu ureHun ydeOHOW M HaydHOUH
JTUTEPATYPbl HEOOXOIMMO BCETa CJIEUTh 32 TOYHBIM U MOJHBIM MOHUMAHUEM 3HAUYCHUS
TEPMHUHOB U COJICP’KaHMS MTOHATUH, UCIIOJIB3yEMBIX B TEKCTE. Beceraa cienyer yrouHsaTh

SHA4YCHUS 110 CJIOBAPSAM WJIW SHUOUKIIONICAUSAM, IIPU HCO6XOI[I/IMOCTI/I 3aIlMChbIBATh.

K mpaktuueckuM 3aHATHSIM HEOOXOUMO TOTOBUTCS MPEIBAPUTEILHOIO, 10 Hadana
3aHsaTusA. HeoOXoIMMO O3HAaKOMHUTCSI C KpaTKOM TEOpHel MO COOTBETCTBYIOIICH TeMe.
Bxozie moaroToBku, Tak ke CIeAyeT BECTH KOHCIIEKTUPOBAHUE, 4 BOZHUKILIHE
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BOIIPOCHI 3a4aTh BEAYIICMY MPCIIOAABATCIIIO B HAYAJIC ITPAKTUICCKOTO 3aHATHAA.

K  naGopatopHeiM paboTram  cieayeT MOATOTOBHUTHCS  IMPEABAPUTEIIBHO,
03HAKOMMBIIUCH C KPAaTKOM HO crienindpruyueckoi Teopueit pazmenieHnon B Cpene
MoaynsHOTO JnHamuyeckoro OOyuenus KyoI'yY
http://moodle.kubsu.ru/enrol/index.php?id=15, mapoar 3amucu JgocTyma B pasjen
mucuuminHbl «L{udpoas 3neKkTpoHUKa» BBIIAETCS HAa EPBOM 3aHATUU. PekoMmeHyercs
O3HAKOMHUTBCS 3apaHee M C METOJUYECKMMHU PpPEKOMEHIAIUSAMU 10 MPOBEACHUIO
COOTBETCTBYIOIIEH Ta00OpaTOPHOU PadOTHI, U B CiIyyae HEOOXOAUMOCTH MPOBECTH

MIPEABAPUTEIBHBIE PACYETHI U TPUTOTOBIICHUS.

HenocpenactBeHHass MOATOTOBKA K  3a4eTy OCYLIECTBIISIETCS IO  BOIPOCAM,
MPEICTAaBICHHBIM B JaHHOW Y4eOHOW TporpaMMe AWCHMIUIMHBI M 3agadaM. maTelbHO
n3yanTe GOpMYIUPOBKY KaXKIOTO BOIPOCA, BHUKHHUTE B €TO CyTh, COCTaBBTE IIJIaH OTBETA, TaK
KaK 3a4eT caaéTcs B YCTHOU (hopMe B X0JIe AMAIOTa MIPETIOAaBaTells CO CTYACHTOM.

B ocBoeHWM JUCHUIUIMHBI MHBAIMJAMHA H JIMIIAMH C OTPaHUYCHHBIMU
BO3MOXHOCTSIMH 3JIOPOBBSI TPETYCMOTPECHBI WHIUBUIYaJbHbIC KOHCYJbTAllMU (B TOM
gucie yepe3 email, Skype unu viber), Tak kak 0oJblIoe 3HAYCHUE UMEET KOHCYJIbTaIlUM.
NunuBuayanbHble KOHCYJNBTAIIMM 10 TPEAMETY SBJSIOTCS BaXHBIM  (aKTOPOM,
CHOCOOCTBYIOIIMM WHAMBHIyaTU3aIlMK OOYYCHHsSI M YCTAaHOBJICHHIO BOCIHTATEIHLHOTO
KOHTAaKTa MEXIy TpernojaBareieM M OOyYaroIuMCs WHBAIMIOM WM JIUIOM C
OTPaHUYCHHBIMUA BO3MOKHOCTSIMU 3JIOPOBBSI.

Pekomennyercst crnenyromuid rpa@uk caMOCTOSTENbHOM paboThl CTYJIEHTOB IO
y4eOHBIM HEJIENSIM KaXJI0r0 CEMEeCTpa:
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Pexomenayemblii rpadpuk camocTOATEIbHON Pad0ThI CTYAEHTOB B 6-M ceMecTpe no qucuuminne «Lndposas rn1ekrponnka»

Ne [TpumepHbIit Cpoku
n/n Or0/KET BBITIOJTHEHHUS dopma
BPEMEHU Ha 3aJaHUs OTYETHOCTH
Haunmenosanune Coneprkanue caMOCTOATENLHON | BbINOMHEHHE | (HoMep ydeOHOM | IO 33JaHHUFO Popma
pasaena paboTsI KOHTPOJIA
yd. yac. (CP) | Henenu cemecrpa)
1 [TpopaboTka yueGHOrO
[IpocTeiimire JOoruuecKue (TeopeTHyecKoro MaTepHuaa) 10 1-2 KP/I13/3auer  muchbMeHHas paboTa
o MOATOTOBKA K TEKylled U i
YCTPOMCTBA M MHKPOCXEMBI A e YCTHEI OpOC
HPOMEIKYTOUHOI aTTeCTalln
[Moaroroska x JIP 1 1-2 JIP/3auer YCTHBI O1poc
2 IIpopaboTka yae6HOTrO
3aroMUHAIOIINE (TeopeTryeckoro Matepuaa) 10 3-4 KP/T13/3a4er | mucemeHHas paboTa
o MOATOTOBKA K TEKyled U i
yCTpoiicTBa I 5 yux YCTHBIH OIIPOC
MPOMEKYTOIHOMN ATTeCTALHN
Ioaroroska k JIP 1 3-4 JIP/3auer YCTHBI OTpoc
3 IIpopaboTka yae6HOTO
(TeopeTudaeckoro MaTtepuana) 14 5-6 MUCEMEHHas paborta
MOATrOTOBKA K TEKyIIeH 1 KP/TI3/3auer YCTHBIH OIIPOC

Mogynu ycTpoicTB

HpOMe)KyTO‘IHOﬁ aTTeCTaun




U(pPOBOH CXEMOTEXHUKU

IToxrororka k JIP 3 5-6 JIP/3ager YCTHBIH OTPOC
[IpopaboTka yueOHOrO
(Teopernyeckoro Marepuana) nCbMEHHast paboTa
[TpumeHenue MOJITOTOBKA K TEKyIIeH 1 10 7.14 KP/I13/3auer YCTHBIN OMPOC
MUKPOKOHTPOJIJIEPOB NPOMEXYTOYHON aTTeCTaluH
ITonroroska k JIP 2 7-14 JIP/3auer YCTHBIH oTIpoc
Metoasl  XpaHeHUs
WH(OPMAIIHH U JTOCTY K 6,8 15-16 I13/3auer YCTHBII o1poc
6a3ze nanHeix Ha MCBC TpopaGoTica yaeGHOro

(TeopeTnyeckoro Marepuaia)

Hroro: 57,8
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8. Ilepevenb MHPOPMALHOHHBIX TEXHOJIOT U, HCIIOJIb3YEeMBIX NP OCYIIECTBICHUH
00pa30BaTeILHOTO MPOIlecca MO JUCHHUILINHE (MOTYJIIO).

8.1 Ilepeyenb nHGOPMALMOHHBIX TEXHOJIOTHA.

[Ipu ocymecTBiIeHUN 00pPa30BATENBHOM AESITEILHOCTH 10 HACTOSILEN IPOrpaMme

UCTIOJIB3YyeTCs AIIEKTPOHHAs MH(POPMaITMOHHO-00pa3oBaTenbHas cpena MoayapHOTo
JunaMuueckoro OOyueHus KyoI'yY B paznene KOTOPOM
http://moodle.kubsu.ru/enrol/index.php?id=15 «IludpoBas 3IEKTPOHHKA»  PACIIOIATAIOTCS
y4eOHO-METOIMYECKHE MaTepHajibl: PEKOMEHIAIMH MO CaMOCTOSATENBHOW padoTe CTyIeHTa,
TpeOOBaHHWA K OCBOCHHMIO JaHHOW y4eOHOW NpPOTpaMMBI, TEOPETHUYECKHE M METOJAWYECKHE
OTIMCAHUS U 33JIaHUA K MPOBEJICHUIO JTA00OpaTOpHBIX padboT. Cpena codnpaeT CTaTUCTUKY TTO

BPEMEHH aKTUBHOCTH aKKayHTa KaXKJIOT'O CTYJICHTA MpHU padboTe ¢ pa3MenEHHBIM MaTepHaIOM.
Tak kak AOCTOBCPHOCTb aKKayHTa HC IrapaHTUPYCT KOHKPCTU3AIUIO JUYHOCTH, TO IJIA
IMPOMECKYTOYHOI'O0 U TEKYIIECTO KOHTPOJIA ITPU OMMPEACTICHUN HCTUHHOI'O YPOBHS IIOJATOTOBJICHHOCTHU
CTyACHTa JII/ICTaHIII/IOHHHﬁ MCTOJ OUCHUBAHUA HE UCITOJIB3YCTCA.
[IpoBeaenne yact JeKOMA B 6-M CEeMECTpe MNPeayCMaTPUBAET HCIOJIb30BAHUE
ACMOHCTpPAIIMOHHBIX MyHLTHMeJIHﬁHBIX MaTCpHalIoB C UCIIOJIB30BAHUEM ITPOCKTOPA.

8.2 IlepeyeHb HEOOXOAMMOI0 MPOrPAMMHOI0 00ecreYeHusl.

Tak kak IS CaMOCTOSTECILHOW pabOThl OOy4arONIUXCs IpeaoJiaracTes JOCTYI B
AIEKTPOHHYI0 WH(OPMAIMOHHO-00pa30BaTeIbHYIO CpeAy OpraHu3aluk U ceTh HMHTepHeT, TO
o0mmue TpeOoBaHMS K TOMEIICHHUSAM JJII CaMOCTOSITEIbHOM pabOThl 00OYUJarOIIMXCsl BIIOJIHE

JO0CTATOYHO.

Jlist peanu3anuy HacTOSIIEH MPOrpaMMbl TpeOyeTcs:
1. Omnepanuonnas cucrtema Microsoft cemeiictea Windows (7/8/10), B pamkax mporpaMMbl
komnanuu Microsoft “Enrollment for Education Solutions” mjis KOMIIBIOTEPOB U CEPBEPOB
KybaHckoro rocy1apcTBEHHOTO YHUBEPCUTETA U €r0 (DHIIHATIOB.

2. Ilporpammubeiii maker WiIinAVR jmns  onepanmoHHBIX cucteM cemeilictBa Windows,
BKJTIOUAIONIUI B ce0sl KPOCC-KOMIUIISTOP U MHCTPYMEHTHI pa3paboTKH Ui MUKPOKOHTPOJLIEPOB
cepuii AVR ¢upmbr Atmel. WinAVR u Bce BXozsiye B HET0 MPOTrpaMMbl SIBIISIOTCS OTKPBITHIM
MIPOrpPaMMHBIM O0ecTieueHreM, BIMYIEHHBIM 1o auiieH3ueit GNU, Ho pacnpocTpaHsoTCs B
ckoMuMpoBaHHOM Buje https://sourceforge.net/projects/winavr/files/.

3. PonyProg — mporpamMmarop (IporpamMMHasi 4acTh NPOTpaMMaropa) IJIsl CUATHIBAHHS H
3amicHl  TpOrpaMMbl  MHUKpOKoHTposuiepoB u II3Y ¢ mocnenoBarensHbIM  uHTEpdeiicom
nporpammupoBanus http://www.lancos.com/prog.html. fBnsercs cBoGoaHO pacmpocTpaHseMoi
GNU-nporpamMmoii ¢ OTKPBITBIM HCXOIHBIM KOJIOM.

8.3 Ilepeyenb HHGPOPMALMOHHBIX CIPABOYHBIX CHCTEM:

1. Dnekrponnas 6ubanorexa FOPAWT: www.biblio-online.ru
2. DnekrpoHHo-O0uOMMoTeuHas cucrema JIAHbD: https://e.lanbook.com
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3. baza Buac0 0030pOB IIEKTPOHHBIX KOMIIOHEHTOB, CXeM, (PM3HUUYCCKUX SBJICHUN U YCTPOMCTB
komnanuu «YUIT u JJUTT» : https://www.chipdip.ru/video
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9. MarepuajbHo-TeXHHYeCKasi 6a3a, He0OX0AUMAs /IS OCYIIECTBJICHHSI
00pa3oBaTeILHOTO MPOIlECcca MO JUCHHUILIHHE (MOTYJIIO).

MarepuanbHO-TEXHUYECKOE 00€CTIeUeHNE TUCITUTITIHBI

Ne Bun pabot
(MOZyIisT) ¥ OCHAIIEHHOCTh

1. Jlektmonnsble 3ansATUs | JISKUMOHHAs ayIUTOpHUs, OCHAIEHHAs MPE3eHTAMOHHOU
TEXHUKOW (TIPOEKTOp, OKpaH, KOMIBIOTEP/HOYTOYK) U
COOTBETCTBYIOIIMM TporpaMMHBIM obecrieuenueM (I10) ms
BocIpou3BeneHus (aiisoB ¢popmara jpg u avi. J[octaTouHbIM
KoandecTBOM nocagodgHbeIx MecT: Ne 209C, Ne 315C, Ne201

2. | IpaxTuueckue AynuTopus OCHAUIEHHas: MEJOBBIMU WU MapKEepPHBIMU
3aHATUA JOCKaMH, IPEe3EHTALIMOHHON TEXHUKOH (MPOEKTOp, IKpaH,
KOMITBIOTEP/HOYTOYK) M COOTBETCTBYIOLIUM MIPOTrPAMMHBIM
obecrieuenuem (I10) nmns BocmpousBeneHus (HaiiioB
dbopmara jpg, TOCTATOUHBIM KOJIMYECTBOM MOCATOYHBIX MECT
co cromamu: Ne209C, Ne205aC, Ne315C

3. | JlaboparopHbie UlaGopatopus, YKOMIUIEKTOBAaHHAsl CIIELUAIU3UPOBAHHOM

3aHATUSA MeOENnpl0 U TEXHUYECKUMHU  CpEeICTBaMU  OOY4EHHS.
[IpoBenenue 3aHATHIA 1aOOPATOPHOTO MPAKTUKYMA YACTUYHO
IpeyCMOTPEHO B «J1aboparopuu HU(PPOBON M aHAIOTOBOI
TexHukm» Ne327C Ha 1abopaTOPHBIX CTeHIaX «DIEKTPOHHbBIE

prOOPHI», BBIITYCKAEMBbIX Cankr-IlerepOyprckum
l'ocynapcTBeHHBIM YHUBEPCUTETOM TENEKOMMYHUKALIUN UM.
npo¢.M.A.bonu-bpyesnua.Bropasinonosuna

7a00paTOpHbIX pabOT MNPOBOJUTCS B «KOMIIBIOTEPHOM

KJIacce CIelHaIbHBIX AUCIUILIUHY (ayauTopus 205¢) (¢

HCIIOJIb30BaHUEM MIKROE-456, BIGAVR6
Development System, [TonHodyHKIIMOHATBHAS
otnagoyHas twiara juisi m3ydenus MK Atmel AVR) ¢
ucnonb3oBanneMm [IK (3-ro mokonenms Intel i3 c
NPEIyCTAHOBIIEHHBIM TPeOyeMbIM ISl pealu3aluu
IPOrPaMMEBI TIPOTPAMMHBIM 00ECTICUCHHUEM )




I'pynmossie

HOMGH.[GHI/IG C A0CTAaTOYHBIM KOJHYCCTBOM IIOCAJOYHBIX

(MHAMBUyaTbHBIC) MECT 1 MEJIOBOM Wik MapkepHoitl nockoit: Ne205aC
KOHCYJIbTal[U1

[IpomexyrouHas [Tomemienrne ¢ JOCTaTOUHBIM KOJIMYECTBOM IOCAJOYHBIX
aTTecTanus mecT: Ne205aC

CamocTtosTenbHas Kabuner mnst camocrosiTennbHOM palOOTHI, OCHALICHHBIN
pabora KOMIIBIOTEPHOU TEXHUKOM C BO3MOKHOCTBIO ITOJKIIOYEHUS K

cetu «VHTEpHET», MPOrpaMMON SKPAHHOTO YBEIMYEHUS H
00€eCIeYeHHbIH I0CTYIIOM B JIEKTPOHHYIO HHPOPMAIIUOHHO-

o0OpasoBatenbHyI0 cpeny yHuBepcuteTa Ne207¢
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