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1 He.]'ll/l 1 3aJa491 U3YUYCHUSA TUCHUITIMHBI

1.1 Heanp AucHUNINHBI

VYueOnas aucnumuinHa «L{udpoBas 37IeKTpOHHMKA» CTaBUT CBOCH IEIbI0 H3YYCHHUE
MPOSKTUPOBAHUE W TMPUMEHEHHEM IU(POBBIX AJIEMEHTOB, Y3JI0B U YCTPOHCTB, MHKPOCXEMBI
KOTOPBIX SBJISIIOTCA OCHOBOM U1 peaju3alldd  Pa3IMYHBIX CPEJCTB, INPUMEHSACMBIX B
MHOTOKAaHAIBHBIX TEJICKOMMYHUKAIIMOHHBIX CHCTEMaxX, TEJICBU3MOHHOW, pPaIuOpEIeHHOMN,
TPOIOC(HEPHOI, KOCMUYCCKOM 1 PaIMOJIOKAIMOHHOM armaparype.

1.2 3agaun AMCHUILIMHEI

OcHOBHOU 3a71a4eli AUCIMILTUHBI SBIISIETCS OCBOSHUE MPOIie1yp GOPMUPOBAHUS MOJIEIICH
U KOHCTPYKLMI 3JIEKTPOHHBIX CPEACTB C HCIIOJIb30BAHUEM CHUCTEM AaBTOMATHU3UPOBAHHOIO
IIPOCKTUPOBAHUS; OCBOCHHUE CUCTEM MHKEHEPHOIO aHAJIN3a KOHCTPYKLIMM JJIEKTPOHHBIX CPE/ICTB;
00001eHNe 1 yrayOJeHHe TEOPEeTUYECKUX U MPAKTHYECKHX 3HAHWW M HaBBIKOB B 00JIACTH
1M (ppoBOM, aHATIOTOBOW U MUKPOKOHTPOJUIEPHON AJIEKTPOHUKHU U CXEMOTEXHUKH.

B pesynbpTaTe mM3ydyeHHUs AUCHMILIUHBI y CTYACHTOB JOJDKHBI C(HOPMUPOBATHCS 3HAHUSA,
HaBBIKM M YMEHHs DJIEKTPOHHOI'O CXEMOTEXHHYECKOI'O0 MOJECIMPOBAHMS KAacKaloOB M Y3IIOB
PaAMO3JEKTPOHHBIX ~ YCTPOMCTB W CUCTEM NPU MPOEKTUPOBAHWU U  ONTHUMHU3ALMU
pa3pabaTbIBa€MbIX U3EJIUN 3JIEKTPOHHON TEXHUKHU, U CPE/ICTB CBA3H.

1.3 MecTo aucuuminHbl (MO1yJs) B CTPYKTYpe 00pa3oBaTeIbHOI POrpaMMbl

Juctunmmaa «l{udpoBas snekTpoHHMKa» 10 HampaBieHuto mnoarotoku 11.03.01
Pagnorexnuka (kBanmudukamus (cremenp) "OakamaBp') oTHocHTCs K ydeOHomy mmkiny b1.B
BapHAaTUBHOW YaCcTU JUCLMILTUH (MOAYJEH) IO BEIOODY.

B pesynbTaTe nuzydeHus AUCUUILIMHBI CTYAI€HTHI JOJDKHBI TOTYYUTh 3HAHUS, UMEIOIIUE HEe
TOJIKO CaMOCTOSATEIbHOE 3HAaYEeHHE, HO M 00eCleuMBaIolie MOJArOTOBKY JUIsl YCBOGHHUS psla
nocnenytouux auciuiuing: «udposas o6padoTka curHanoBy, «PaguoTeXHUUECKHE CUCTEMBIY,
«Texnonoruu npoektupoBanust POC» u ap.

Hacrosdmas auciuruiiHa HaxoOAWUTCS Ha CTbIKE JUCLUIUIMH, O00€CIeYrBaIOIINX
B3aMMOCBSI3b 0a30BOM U CHEMATbHOM MOATOTOBKE CTYIEHTOB, HEOOXOAUMYIO /ISl pa3paboTKH U
PEMOHTa 3JIEKTPOHHBIX NPUOOPOB B CpelCTBaxX CBs3U. M3ydas 3Ty AMCHMILUIMHY, CTYIEHTBHI
MOJIy4arOT MPaKTUYECKHE HAaBbIKM SKCIEPUMEHTAIBHBIX HCCIEIOBAHUNA CHHTE3UPOBAHHBIX
CaMOCTOSITENIbHO YCTPOWCTB, HABBIKM CaMOCTOSITEIBHOTO MPHUHATHS PELICHUHN A JOCTUKEHUS
MOCTaBIIEHHBIX 3a7au (DYHKIIMOHMPOBAHMS pa3pabarbiBaeMoii ammaparypbl. [loaTomy nmms eé
OCBOEHHUSI HEOOXOJMMO YCIIEUIHOE YCBOEHHE COIMYTCTBYIOIIUX AUCHUIUIMH: «OCHOBBI TEOPHUH
uenei», «HbopMalmoHHbIe TeXHOIOTUNY, «CXEMOTEXHUKAa AaHAJOTOBBIX OJIEKTPOHHBIX
YCTPOMCTBY.

1.4 IlepedyeHb MJIAHMPYeMbIX Pe3y/JbTATOB O0y4eHUs] MO JMCHUILIMHE (MOAYJIIO),
COOTHECEHHBIX C IUIAHUPYeMbIMH Pe3yJIbTATAMH OCBOEHHS 00pa30BaTe/JbLHOH NPOrpaMMbl

W3yuenne paHHOM y4yeOHOW AMCUMIUIMHBI HANpaBlIeHO Ha (OPMHUPOBAHUE Y
oOygaromuxcs npogheccuonanvrvix kommnerennuii: OIMK-6; TTK-22

Ne | Uapekc | Coneprkanue B pesynbprare uzydeHus: yueOHON AUCIUTUIAHBI
LI | KOMIIET | KOMIIETeHIIUU 00yJaroImuecst TOJHKHBI
eHnmy | (vtm e€ 9acTh) 3HATh yMeTh BJIa/IETh

2. | [IK-22 | crtocoOHOCTHIO MIPUHIIMIIBI pabOTHI, | ONPENEATh HaBbIKaMU
pa3pabarbIBaTh TEXHUUYECKHE OCHOBHBIE paboThI c
MHCTPYKIIMA ~ TIO | XapaKTePUCTUKU U | MapaMeTpsbl U | KOHTPOJIBHO-
HKCIUTyaTalH KOHCTPYKTHUBHBIE XapaKTEePUCTHKHI U3MEPUTEITb
TEXHHUYECKOTO 0COOCHHOCTH, JIIEKTPOHHBIX HOM
00OpYyZOBaHUSI U | OCHOBBI pubopoB; anmaparypoit

IPUHINIIOB OIIPEETISITh
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No | Uapekc | Conmeprxkanue B pesynbrare nzyuenus: yueOHON AUCIUTIINHBI
LI | KOMIIET | KOMIIETCHIIUU 00yYaroImuecst TOJHKHEBI
eHimy | (vutm e€ 4acTH) 3HATH YMeTh BJIa/IeTh
IPOrPaMMHOTO MOCTPOCHHUS MPUMEPHBI  CPOK | yMEHUEM
o0ecrieyeHust BBIYUCIIUTEIILHOM IKCIUTyaTalldl ¥ | OCYIIECTBIIS
gacTd  UQPOBBIX | PEIKUMBI Th
CHCTEM yCTpoicTBa BU3YAITbHYIO
yIIpaBJICHUS U | UCXOs U3 | IPOBEPKY
paboThI UCITIOJIB3YEMBIX B | TEXHUYECKOT
(GYHKIMOHATBHBIX | HEM DIIEKTPOHHBIX | O COCTOSHUS
OJIOKOB, BXOJSIIMX | KOMIIOHECHTOB. U(PPOBOTO
B e€ cocTaB UCIOJIb30BATh 0o0opya0BaH
Teoperuueckue U3MEPUTEIIbHBIC usl.
OCHOBBI u | Ipubopsl npu | CnocobHOCT
0COOEHHOCTH: TIOUCKE U | bIO
JOTHYECKUX yCTpaHEHUH OOBSICHATD
byHKIMH U | HEUCIPaBHOCTEH, a | pusmueckoe
HJIEMEHTOB, TaK JX€ MPOBEPKH | HA3HAYCHUE
MPEJICTaBICHHUE pabOTOCIIOCOOHOCT | AIIEMEHTOB U
JOTHYECKIX U CXeM M OJIOKOB. | BIMSIHHE WX
BBIPAKCHUH; BBIOUPATH napameTpoB
MUHHUMH3ALAS ONTUMAJIbHBIE  C | HA
JIOTHYECKUX CXEM; | TOYKH 3pEHHS | AIEKTPHUECK
(GyHKIMOHATIBHBIE | PEUICHHUS ue
Y3JIBI MOCTaBICHHOU napameTphl,
KOMOWHATOPHOM 3aJaud  THUIIOBBIE | YACTOTHBIC
JIOTHKH; CXEMbl C | CXEMOTEXHHYECKH | CBOHCTBA H
MaMSThHIO; € PpemIeHus Ui | IepPeXOHbIE
BBIUUCIIUTEIILHBIC peanu3anu npolecchl B
CXEMBI; PETUCTPHI U | AIIEKTPOHHBIX 0a30BbIX
peructponas YCTPOICTB; sTYeKax
MaMsITh; TPUHIUITHI U(PPOBBIX
MIOCTPOCHUSI  CXEM CXeM;
namsITH Ha
MOJTYyIIPOBOTHUKOB
pix BUC; ALIl un
LIAIL,
MHUKPOCXEMOTEXHH
Ky ®  [PHHIUI
paboThel  0a30BBIX
KaCKaJI0B
aHaJIOTOBBIX u
JIOTHYECKUX
JIIEMEHTOB
IU(PPOBBIX CXEM.

3. | OIIK-6 | crtocoOHOCTHIO Crroco0b1 3anmuchIBaTh HaBBIKaMU
OCYIIECTBIIATh (dbopmupoBaHus MIOTOKOBYIO TIOMCKa,
MOWCK, XPaHEHWE, | UCXOAHBIX JTaHHBIX, | HHPOPMAIIHIO B | XpaHCHUH,
00paboTKy U | MIX  3aliChb  HA | ONTUMAJIbHbBIE o0paboTku u
aHaJm3 pa3uyHbIe dopmarel [uis  e€ | aHanmM3a
uHbOpMallUU U3 | HOCUTENIN aHaJn3a win | uHpopManu
pa3IMIHBIX nHpOpMaInH. XpaHCHHUSI. " u3
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No | Uapekc | Conmeprxkanue B pesynbrare nzyuenus: yueOHON AUCIUTIINHBI
IL.I | KOMIET | KOMIETEHIUH 00yYaroImuecst TOJHKHEBI
eHIMK | (Wiu e€ yacTH) 3HATH yMeTh BJIaJIeTh
HCTOYHUKOB U 0a3 | Popmarsl [IpencraBnsaTe pa3IMYHBIX
JAHHBIX, MpeACTaBICHUS HalJICHHYI0O  WJIU | ICTOYHUKOB
IIPE/ICTABIIATh €€ B | JaHHBIX. NETEKTUPOBAHHYIO | U 6a3
TpebyemoM Ocy1ecTBiATH uH(bOpMaIUIO B | JIaHHBIX.
dopmare MOUCK, XpaHEeHHe, | TpedyeMom
00paboTKy u | popmare.
aHanu3
nHpopmanuun w3
pa3IMYHbIX
HUCTOYHUKOB U 0a3
JTAHHBIX

2. CTpyKTypa M coaep:KaHue JUCHUIIINHBI.
2.1 PacnipeaesieHue TPyA0€MKOCTH JUCHUILJIMHBI 10 BUAM pPadoT.

OOm1ast Tpy10EMKOCTh JUCIUIUIMHBI COCTaBIsieT 4 3ad.e1. (144 4acoB), Ux pacnpeneieHue
0 BHJIaM paboT MpeICTaBIeHO B Tabmute (051 cmyoenmos ODO).

Bun yuebHo# paboThl Bcero CemecTpbl
HacoB (dachr)
6
KonTakTHasi pa6oTa, B TOM YHCJI€:
AyIUTOpPHBIE 3aHATHS (BCETro): 80 80
3aHATHSA JIEKIIUOHHOTO TUIA 16 16
3aHATHS CEMUHAPCKOTO TUNA (CeMUHAPHI, MPAKTUYECKHe 3aHsTHs) (16 16
JlaGopaTopHbIe 3aHATHS A8 A8
Nnas koHTaKTHasA padora:
KonTtpoib camocrosarenbHoil padotsl (KCP) 6 6
[Tpomexxyrounas arrecranus (MKP) B hopme 3auera 0,2 0,2
CamocrosiTesibHas padoTa, B TOM YHCJIe: 57,8 57,8
KypcoBas pabora —
[TpopaboTka yuyebHOro (TeOpeTHYECKOro) MaTepuana 30 30
BrimoTHeHNe MHANBUAYAIBHBIX 33JaHH (ITOATOTOBKA COOOIICHUH,
npe3eHTalui) B
Pedepar —
[TonroToBKa K TEKyIeMY KOHTPOJIIO 27,8 27,8
KoHTpoJib:
IloaroToBKa K 3K3aMeHy - -
O01mas Tpya10eMKOCTh Jac. 144 144
B TOM YHCJ/I€ KOHTAKTHasd paﬁoTa 86,2 86,2
3a4. e/l 4 4

2.2 CTpykTypa IMCHHUILIHHbI:



Pacnpenenenue Bu0B yueOHON pabOTHI M MX TPYJOEMKOCTH IO pa3zeiaM JUCLIUTUINHBL

Paznienbl (TeMbl) AMCHMIUIMHEL, H3y4aeMble B 6 cemecTpe (ounas ghopma):

KonnyecTBo yacoB
. AynutopHas Bneayautopn
No HaumenoBanue pazzienos (Tem) Yoo e KCP 1 e
J. 13 [|JIP CPC
1.
HpOCTUeI/ILHI/Ie JIOTUYECKUE 23 4 5 5 1 10
YCTPOMCTBA U MUKPOCXEMBI
2. 3anoMuHaroume
. 21 2 2 6 1 10
ycTpoiicTBa
3. Moy ycTpoieTs 30 3 8 5 15
1U(POBON CXEMOTEXHUKHU
4, [IpumMeHneHre MUKPOKOHTpOJIIEpOB |61 5 6 28 |2 20
5. Metonsl xpaHeHHs] WHQOpPMAIUH U 6.8 5 9 i i 28
noctyn k 6aze nanubsix Ha MCBC ' '
Hmoeo no oucyuniune: 1438 |16 |16 |48 |6 57,8

[Ipumeuanue: JI — nexuuu, [13 — npaktudeckue 3anatus / cemunapsl, JIP — maboparopHeie
sansitusi, CPC — camoctosiTenpHast paboTa CTy/ICHTA.

KonraktHas pabota mpu mpoBeneHHH y4eOHBIX 3aHsATHIA 1o aucuuiumae «L{udposas
JJIEKTPOHUK» BKJIIOYAaeT B ceOs: 3aHATUA JICKIMOHHOIO THUIA, MPAKTHYECKUE 3aHATHS,
nabopartopHble paOOThI, TIPYNIOBbIE KOHCYNIbTallMM (Tak >K€ M BHEAyJIUTOpPHBIE, uepe3
AJIEKTPOHHYI0 MH(POPMAlMOHHO-00pa3oBaTeIbHyl0 cpeay MogaynbHoro JlmHaMHuyecKoro
Oo6yuenus KyoI'Y http://moodle.kubsu.ru/course/index.php?categoryid=15 pasmen «lludposas
AIIEKTPOHUKA), TPOMEKYTOUHAsI aTTecTalus B YCTHOH (opme.

2.3 Copaep:xanue pa3iesioB (TeM) TUCHUILIUHBI:
2.3.1 3aHATHA JEKIMOHHOTO THIIA

Dopma
HanmMenoBanue -
Nbasnena (Tembr) FOmIETEIETE RE(Ene (i) FEKYIIEro
i KOHTPOJIst

1. Anre6pa JIOTMKH: 3aKOHBI, AaKCHOMBI U  TOXJECTBa;
aHAJTUTHYECKOE MpecTaBieHre OyneBblx (yHKiwmid, meton|l13/
YIPOMIEHHBIX KOJOB MUHUMH3AIMU JOruueckux (yHkiwmii. [ KP/

[Ipocreitmme TpansucropHo-tpanzucropnas Jjoruka (TTJI), TTJILL|JIP
JIOTUYECKUE KMOII, MHTETpaJIbHAS WH)XEKI[MOHHAs JIOTHKA.
YCTpOICTBA u|CpaBHUTEIIbHBIE XapPaKTEPUCTUKH CEMEWCTBA CXEM Ha
MHUKPOCXEMBI pasHbIX TUMNax JOrMKU. CXeMbl CONPSHKEHUs Pa3HBIX THUIIOB

JOTWKU. DbuHaApHBIE CXEMBI C BPEMEHHOW 3aBHUCHUMOCTBIO
JIOTMYECKHE CXeMbl M (YHKIHMOHAJIbHBIE BO3MOXKHOCTH.
MoHocTaOuabHbIe SYEUKHU U 3JIEMEHTHI 3aJ€PKKU.

2. Crupuratoniue PETUCTPBI; perucTpsl XpaHEeHus,
OCJIEN0OBATEIILHEBIX MPUOJIKEHU; norunueckue|[13/
MHUKpPOOTIEpalliU B perucTpax. 3anoMuHaromue ycrpoiicrsa:|KP/
3anoMuHaromue SRAM, DRAM, ROM, PROM, EPROM, REPROM,|JIP
yCTpOMCTBA EEROM, EAROM, FPM, EDORAM, BEDORAM,
MDRAM, RDRAM, DRDRAM, CDRAM, SDRAM. O6mas
XapaKTepUCTHKAa  MAarHUTHBIX CXE€M M  MarHUTHbBIE
3alIOMUHAIOIIME YCTPOMCTBA.
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3. CuéTHble CXEMBI: CyMMATOpbI, CXeMbl BBIYMTAHUS. CXeMbl
cpaBHeHHs U KOHTpoJs. [Ipumenenne kommnapatopos. Cxembi|[13/
KOHTpoast uétHocTH. DopmupoBatenu wumiyiascoB  u|KP/
TeHepaTophl MU(PPOBLIX CHUTHAJIIOB HAa OCHOBE Joruveckux |JIP
cxeMm. IIpeoOpa3oBanue HUPPOBBIX MOCIETOBATEILHOCTEH.
YcrpoiictBa  oToOpakeHusi  um¢poBoil  uH(pOpMaImy,
OCOOCHHOCTH  NPUMEHEHUs, MapaMeTpbl. AHaJOroBO-
¢ poBbIe U U(PO-aHATIOTOBbIE TPe0OpPa30BaTEIH.

4. Knaccudukanusa apxurektyp mpoueccopos. [Ipuncronckas
apxurektypa (Don Heiimana). ['apBapickas apxurekrypa.  |JIP
MonudunrpoBanHas rapapckasi apXUTeKTypa.

Crpykrypa mukpokoHTposiepa AVR ot Atmel. Peructpsi

Mopynu ycTpoicTB
nudpoBoi
CXEMOTEXHUKH

[Ipumenenue
oOmiero HazHaueHus. Puaru coctosHus. [laMaTe nporpamm.
MHUKPOKOHTPOJIJIEPOB
[Mamsite nanasix. [lepudepus. [IpepriBanus. CtpykTypa Kona
nporpamMMmbl Accembiepa. ApupMeTudeckue U JIOTH4ecKHe
KOMaH1bl. Makpocsl. KomaHbl IepeChUIOK.
Komanzp! BeTBieHuil. KomaHbl yCIOBHBIX IEPEXOIO0B.
5.Metoasl  XpaHEHHS AcnexTsl XpaHeHuss U (HopMupoBaHHS 0a3 JaHHBIX,
uHpopManuu M|BO3MOXKHOCTH MX 00pa0oTku B mnpouecce noiydenus u(ll3

JOCTYII K Oase|nepenaun HHGopMauu rnpu nomoiu IBM.
nmanHbIX Ha MCBC

[Ipumeuanue: 113 — BrinonHenue npakTuueckux 3aganuii, KP — xontponbHas padora, T —
tectupoBanue, JIP — 3ammra nabopaTopHoii pabOTHI.

2.3.2 3aHATHSA CEMHHAPCKOI0 THIIA.

HaumeHnoBaHue TemaTuka NpakKTUYECKUX 3aHATUN Dopma TEKYLIETO
No paznerna CEMHUHAPOB) KOHTPOJIS
2 3 4
1. AHanuTtnueckoe npezacraBieHue OyneBbix|[IpoBepka  ycBoeHMs
¢byHKkuud, MeTox  YNpOWEHHBIX  KOAOB|MarepHasa o
Mpocteiimme MUHHMM3ALUIN JIOTUYECKHUX (yHKIUI.|aKTUBHOCTH CTYJI€HTa
HOFIECKHC [Tapa3zuTHble CBSI3U LU(PPOBBIX NEMEHTOB MO(BO BpeMsl  3aHSATHUS.
yerpoticrea nensM nuraHud. OuupTpauus nutatonux | KoHTposnbHas pabora.
Hanpspbkenud B LY. Ilepenaya curnHanos B|JIP.
MUKPOCXEMBI .
nupoBbIX y31ax U ycrpoicTBax. [lomexu B
CUTHANBHBIX JHUHMAX. CHUrHaJIbHBIE JIMHUU
MTOBBIIIEHHOTO Ka4eCTBa.
2. Tpurrepsr -  normuyeckue  cxembol  u|lIpoBepka ycBoeHus
¢dbyHkmoHanbHble Bo3MoxkHOCTH (RS, E, D, T,|marepuaina o
3arnoMuHaroume JK). ITocTpoenue JIOTUYECKUX U|aKTUBHOCTHU CTYJIEHTA
YCTpOMCTBA apu@MeTHYecKUx oOIepaluii Ha MOAYNIAX|BO BpeMs 3aHSATHS.
YCTPOMCTB HU(POBOM CXEMOTEXHHKH. KontponsHast pabora.
JIP.
3. KombOunanmonnsle jorudeckue ycrpoictsa:|llpoBepka ycBoeHus
mudpaTopsl, nemudpaTopsl ux|marepuana o
Moyt yeTpoiicTs kacKkaAMpOBaHHE; npeoOpa3oBareny KOAOB M|aKTUBHOCTH CTYJIEHTa
L poBoii YPOBHEM. MynbTUILIEKCOPBI HU[BO BpeMs 3aHATHIL.
JEMYJIbTUILUIEKCOPBI, peann3anus Jorudeckux KoHnrponbHas pabora.
CXEMOTEXHUKHU .
¢bynkunit  mynbTumiekcopamu.  Kiroun  u|JIP.
KOMMYTaTopbl. MyJIbTUIUIEKCUPOBAaHUE U
JEMYJIbTUIUIEKCUPOBAHUE LLIKH.
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VYerpoiictBo  mukpokoHTposuiepoB  AVR,|IIpoBepka  ycBoeHUs

KOMIIWJISITOPOB M CPEJACTB pa3padOTKU Ha|Marepuasa 1o

npuMepe pa3paboTKU MPOrpaMM  YIPaBJICHUS [aKTUBHOCTH CTYAEHTA

Ha ATiny2312. ApXHUTEKTypalBO BpeMs 3aHSATHS.
[Tpumenenue OJIHOKPUCTAJIBHBIX ~ MHKpornpoueccopoB  c/KoHtponbHas pabora.
MUKpOKOHTposuiepoB|RISC  apxurektypoir  ¢upmer  AVR:|JIP.

nporeccop, naMsaTh, 00paboTKa IpepbIBaHuil,

CISIIMM  peXuM  Ipoleccopa, TalMepsl,

cuétuuku, cropoxkeBord Takimep, UART,

BeIBOJ HAa LCD-nucrureii, IRDa.

.|Meronel  XpaHeHUs AcnexTbl xpaHeHus U ¢opmuposanus|IIpoBepka  ycBoeHUs
uHpopMaun n|0a3 JaHHBIX, BO3MOXKHOCTH HUX OOpabOTKH B|MaTepuania 1o
noctyn Kk Oaselmpouecce HOJy4YeHHUs u nepeaay|akTUBHOCTH CTYJIEHTA
naHHbelx HAa MCBC  [uadopmanuu npu nomomu IBM. BO BpEMs 3aHITHSL.

2.3.3 JIaGopaTopHbIe 3aHATHS.

BBIIOJIHEHUM JIaHHOM pPAa0OThl CTYIEHTBl H3ydaT
AJIY MHUKpPOKOHTpOJIJIEpa, PETUCTPhI BBOJIA/BBIBOAA,

Dopma
HaumeHnoBanue
° hasena HanmMeHoBaHue 1ab0paTOpHBIX padoT FEKYILETO
KOHTPOJIS
2 3 4
‘[TIpocreiinme OT4CT o
[ bunapHbple H JIOrHYecKHe _ CXeMBI. HatypHoe|3a nanmo B
yerpoiictsa HCCIIEeJOBaHNE HEUCIIPaBHOCTEH B paboTe 61/1vHapH1,1x 11a6OPaTOPHON
MEKDOCKEMEL CXeM, KOMOMHALMOHHBIX JIOTHYECKUX YCTPOMCTB. pabote
OTUET o
anoMHHaOIHE Casuramomue perucTpbi; PerHCTPbI XPAHEHUS., 33 1anm10 B
yerpoiicTsa TOCIe0BATEIBHBIX npuodanxennii. Hudpposbie nabopaTopHOii
CYETUMKH. pabote
Kom0OuHanmoHHble JIOTHYECKHE  YCTPOMCTBA:|OTYET o
mudparopsl,  JIemudpaTopsl. CetoanoHble|3aJaHUI0 B
Monynu ycTpoicTB |MHAUKATOPBI. nabopaTopHOI
udpoBoi pabote
CXEMOTEXHUKH @®opMupoBaTted  HMIYJbCOB, TI€HePaTOPbI
IM(POBLIX CHTHAJOB M MYJbTHBHOPATOPbI Ha
OCHOBE JIOTHYECKHX CXeM
N3yuenue MHKPOKOHTPOJLIEPOB ]| HUX|OTYET o
nporpamMmmMupoBanue. IIpy BBINOJHEHUM [TaHHOM(33JaHUIO B
paboThI CTYJICHTBI n3y4ar CTPYKTYpY |1abopaTopHOii
MHUKPOKOHTpOJUIepa, ero uHTepgeics, paboTy|paboTe
BHYTPEHHUX pErucTpoB MHUKPOKOHTPOJUIEPA,
IIPOrPaMMHBIE  CpPEACTBA,  IOCIENOBATEIBHOCTD
IIpumeHeHne . o
nencTBui TUISE IPOrpaMMHUPOBAHUS
MHKPOKOHTPOIIEPOB MHUKpPOKOHTPOJUIEPA, 1a00paTOPHBIiA MakeT
MIPOBEICHUS JTAOOPATOPHBIX PabOT.
ApudmeTuko-jIornyeckue onepanuu HaJ
perucTpamu MHKPOKOHTpOJLIepa. [Ipn




BHYTPEHHUE PETUCTPbl U apU(PMETUKO-JIOTUYECKHE
orepanuu, KOTOpbIE MOXKHO K HUM IIPUMEHSTb.
N3ydyenune mnpepbiBaHN MHKPOKOHTPOJLIEPOB.
[Tpu BBIMOIHEHUH JAHHOW PAOOTHI CTYACHTHI U3Yy4aT
BU/IbI IIPEPBIBAHNN MUKPOKOHTPOJIIIEPA, UX TPUHLIAIL
JNEHCTBUS, BEKTOpPHl  IPEPHIBAHUS,  PETUCTPHI
yIpaBJIeHUs] IpepbIBaHUAMH, paboTy Taiimepa/
CUYETUYMKA, U PETUCTPHI YNPABICHUS IPEPbIBAHUAMU
U (QuaroB mnpepelBaHUN, a TaKXKe HPUHLUIbBI
TaKTUPOBAHMSI MUKPOKOHTPOJJIEPA U 33JaHUSI YaCTOT
TaKTHUPOBAHMSIL.

N3yyenue conpsizkeHHMss MHKPOKOHTpoOJLIepa ¢
KKHU u BbIBOA cUMBOJIbHON HHpopmauuu. [Ipu
BBIIIOJTHEHUM JAHHON paOOThl CTYAEHThl HU3ydar
YCTPOMCTBO paboOThl M OOMEH JaHHbIMH C 16-
cumBobHBEIM JKKM, ero mHHMIMAIN3aIAiO, BBIBOJI
CHUMBOJIOB Ha 3KpaH.

Hcnoabs3oBanue uHTep(eiica USART
MHMKPOKOHTPOJLIepa  [JIs1  IpHeMa/mepeaadn
AaHHbIX. [lpu BbBIMOJIHEHMM JaHHOM  PpabOTHI
CTYAEHTBl HM3ydaT CTpyKTypy uHTepdeiica USART
MUKPOKOHTPOJUIEpa, Ha3HaueHHE (PYHKIIMOHAIBHBIX
OJIOKOB, MPHHLMI IpHeMa/nepeaayd JaHHbBIX 110
unteppeiicy USART, Hacrpoiliky  ckopoctu
npuema/mepenaun, (Qopmata Kajapa, (QYHKUUHU
peructpoB, compsbkenue uHTepderica USART
MHUKPOKOHTpOJUIEpa ¢ uHrepgeiicom RS-232
KOMIBIOTEPA.

[TpoBeneHue 3aHATHI JAOOPAaTOPHOTO MPAKTHMKYyMa MPEAYCMOTPEHO YaCTUYHO B
«1aboparopuu IUPPOBOM W aHANOroBol TeXHUKW» (ayauropust 327c) M YacTUYHO B
«KOMIMBIOTEPHOM KJIACCE CHEMHUATBHBIX IUCHUIUIMHY (aymuTtopus 205¢) (C UCHOIb30BaHUEM
MIKROE-456, BIGAVR6 Development System, [TonHodyHkMoHanbHas oTiagodHas miara Jyis
mzyueHuss MK Atmel AVR) Onucanus Teopuu, METOAMYECKHE YKa3aHUS U 3aJaHUs IO
BBIIIOJTHEHUIO  J1a0OPAaTOpPHBIX pPabOT pacloyiaraloTcst B AJIEKTPOHHOW  HMH(OPMAIIOHHO-
oOpazoBarenbHOU cpene MoaynsHoro Iunamudeckoro O6yuenus Kyol'Y no agpecy B Mntepuer
http://moodle.kubsu.ru/enrol/index.php?id=15, pa3nen «{uppoBas 3meKTpOHUKAY.

2.3.4 IlpumepHasi TeMaTHKa KYPCOBBIX Pa0doT (IIPOEKTOB).

CornacHo yueOHOMY IJIaHY KypCOBBIE pa0OThI (IIPOEKTHI) MO JAHHOW TUCIUILUIMHE HE
PEyCMOTPEHBI.

2.4 IlepeyeHb y4eOHO-METOAUYECKOT0 Oo0ecneyeHHs JAJIs1 CAMOCTOSATEILHONH padoThI
00y4aromUXCcH M0 JUCHUILIUHE (MOLYJIIO0).

O0mme ¥ METOAMYECKHE PEKOMEHIAIMH  CTYIEHTOB  pa3MEImIeHbl B  AJIEKTPOHHOU
UH(pOpMaAIIMOHHO-00pa3zoBaTebHON cpene MoaynsHoro Jlunamumueckoro OOyuenus Kyol'yY
http://moodle.kubsu.ru/enrol/index.php?id=15 B paznene «{upposas smekTpoHUKa.
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Buxg CPC

[TepedyeHr y4eOHO-METOIUYECKOTO OOECIEYEHUS TUCIUTIITUHBI
IO BBIMTOJIHEHUIO CAMOCTOSITEIIbHON pabOThI

[Ipopabotka y4yeOHOTO
(TEOpeTHYECKOTO
MaTepuaia), HoJAroToBKa
K TEeKYIIei u
IIPOMEKYTOUHOU
arrecraiu  (3a4€ty u
BOIIPOCAM)

1. HoBoxwuiios, O. I1. DnekTpoHuKa U cxeMOTeXHUKa B 2 4. HacThb
2 : yueOHWK 11 akamemuueckoro OakamaBpumara / O. II.
Hosoxwunos. — M. : UznatensctBo IOpaiit, 2017. — 421 ¢. —
(Cepus : bakamaBp. Akanemuueckuii kypce). — ISBN 978-5-534-
03515-5. Pexum JOCTyIIa www.hiblio-
online.ru/book/A249DF90-9B06-4320-87A4-58BCF3A99C6D.
I'pudp YMO BO

2. CaxHes, A. M. [ludpoBbie ycTpoiicTBa 1 MEKPOIIPOIIECCOPHI :
yuebHoe mocolue i akanemMuueckoro OakanaBpuata / A. M.
CaxneB. — 2-¢ m31., nepepad. u pon. — M. : M3garenbcTBo
Opaiir, 2017. — 139 c. — (Cepus : bakanaBp. AxageMuyecKkuii
kypc). — ISBN 978-5-534-04946-6. — Pexum noctyma :
www.biblio-online.ru/book/1BE9378D-3F7B-44A0-A1BC-
79BOC8B2EFAE.

3. boOporHUKOB, JI. 3. Dnekrponuka B 2 4. YacTh 2 : yu4eOHHUK
JUTs akageMudeckoro 6akanaspuara / JI. 3. boopoBHuKOB. — 6-¢
u3 ., ucnp. u gon. — M. : UznatensctBo FOpaiit, 2017. — 275 c.
— (Cepus : bakanaBp. Axagemuueckuii kypce). — ISBN 978-5-
534-00112-9. Pexxum  nmocryma www.hiblio-
online.ru/book/81A5D012-0D87-439A-8219-FF111CABBB2C.
I'pup YMO BO

4. MeTtoauieckue yKazaHHs MO OpraHU3aIllul CaMOCTOSTEIbHON
paboThI CTYJIEHTOB, YTBEPK/ICHHBIE kadenpoit
ONTOXJIEKTPOHUKH, IIPOTOKOII Ne 6
ot «01» mapra 2017r.

IloaroroBka K
MPAKTUYECKUM 3aHATUAM

1. Meroanueckne yka3zaHus 10 OPraHU3ALMK CaMOCTOSITEILHON
paboThI CTYJIEHTOB, YTBEPK/ICHHBIE kadenpoit
ONTOXJIEKTPOHUKH, IIPOTOKOJI Ne 6
ot «01» mapra 2017r.

2. HoBoxwuios, O. I1. DnekTponnka n cxemMoTexHuka B 2 4. Yacte
2 : yueOHMK Ui akajgemudeckoro OakamaBpuara / O. IL.
Hosoxnnos. — M. : UznarensctBo Opaiit, 2017. — 421 ¢. —
(Cepus : bakanaBp. Akagemudeckuit kypc). — ISBN 978-5-534-

03515-5. — Pexum JOCTyTa www.biblio-
online.ru/book/A249DF90-9B06-4320-87A4-58BCF3A99C6D.
T'pud YMO BO

3. Caxwues, A. M. Hudpossie ycTpoiicTBa 1 MUKPOIPOIIECCOPHI :
yuebHoe mocolue i akajaemMuueckoro OakanaBpuata / A. M.

CaxHeB. — 2-¢ u3M., nepepad. u gon. — M. : M3nmatenbcTBO
IOpaiit, 2017. — 139 c¢. — (Cepus : bakanaBp. AxkageMuuecKui
kypc). — ISBN 978-5-534-04946-6. — Pexum nocryma :

www.biblio-online.ru/book/1BE9378D-3F7B-44A0-A1BC-
79BOC8B2EFAE.

4. bobpoBHuUKOB, JI. 3. DnexTponuka B 2 4. YacTb 2 : yueOHUK
JUTs akagemMudeckoro 6akanapuara / JI. 3. bo6poBHUKOB. — 6-¢
u3n., ucnp. u gon. — M. : U3natensctBo FOpaiit, 2017. — 275 c.
— (Cepus : bakamaBp. Axkanemuueckuii kypc). — ISBN 978-5-
534-00112-9. Pexxum  nmoctymna www.hiblio-
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Buxg CPC

[TepedyeHr y4eOHO-METOIUYECKOTO OOECIEYEHUS TUCIUTIITUHBI
IO BBIMTOJIHEHUIO CAMOCTOSITEIIbHON pabOThI

online.ru/book/81A5D012-0D87-439A-8219-FF111CABBB2C.
[pudp YMO BO

[ToaroroBka
BBITTOJIHEHUIO
nabopaTopHBIX padboT

1. MeTtoauueckue yka3zaHus IO OpraHM3allMM CaMOCTOSITEILHON
paboThI CTYZCHTOB, YTBEP)KJCHHBIE Kaeapoi
OIITORJIEKTPOHUKH, IIPOTOKOJI Ne 6
oT «01» mapta 2017r.

2. Metoauueckue pEKOMEHIALWU, OIUCAHWUSA W 3aJaHusi K
IIPOBE/ICHUIO JIAOOPATOPHBIX pabOT pa3MELIEHbI B JIEKTPOHHOMN
UH(POPMAIIMOHHO-00pa30BaTeIbHON cpene MonayiabHOTO
JlnHaMHU4eCcKoro OO0yueHus Kyol'yY
http://moodle.kubsu.ru/enrol/index.php?id=15

Ilepeyenn yueOHO-MeTOAMYECKOr0 O0ecnieYeHUs] AU CHMIIIMHBI
10 TeMaM NPOrpaMMBbl /Ui IPOPA0OTKH TeOPeTHYECKOIr0 MaTepuaJia

HanMeHoBaHue
paznena

[lepeyeHp yueOHO-METOIUYECKOTO OOECHEUEHUS AUCLUILIMHBI
I10 BBIITOJIHEHUIO CAMOCTOSITEJIbHON pabOThI

[Ipocreiimme
JIOTUYECKUE
YCTpOMCTBA
MHUKPOCXEMBI

n

1. HoBoxwunos, O. I1. DnekrpoHuka u cxeMoTexHuka B 2 4. HacTtb
2 : y4yeOHWK mans akajgemmueckoro OakamaBpuata / O. IL
HosoxwuioB. — M. : UznarensctBo FOpaiit, 2017. — 421 ¢. —
(Cepus : bakanaBp. Akanemudeckuit kypc). — ISBN 978-5-534-
03515-5. — Pexxum JOCTyma : www.biblio-
online.ru/book/A249DF90-9B06-4320-87A4-58BCF3A99C6D.

['pud YMO BO

2. bobposuukos, JI. 3. Dnektponuka B 2 4. YacTp 2 : yueOHUK
Ui akagemudeckoro Oakanaspuara / JI. 3. BoOpoBHUKOB. — 6-€
u3a., ucnp. u non. — M. : U3garensctBo FOpaiit, 2017. — 275 c.
— (Cepus : bakanaBp. Akagemuueckuit kypc). — ISBN 978-5-
534-00112-9. —  Pexmm  goctyna : www.hiblio-
online.ru/book/81A5D012-0D87-439A-8219-FF111CABBB2C.

I'pud YMO BO

3arnoMUHAIOIIHAE
YCTpOMCTBA

1. HoBoxkuiios, O. I1. DnexkTpoHrKa U cXeMOTEXHHUKA B 2 4. HacThb
2 : yueOHUK Juid akajgemuyeckoro OakamaBpuara / O. IL
HoBoxwunos. — M. : UznatensctBo IOpaiit, 2017. — 421 ¢. —
(Cepus : bakanaBp. Akagemudeckuit kypc). — ISBN 978-5-534-
03515-5. — Pexum JOCTyTa : www.biblio-
online.ru/book/A249DF90-9B06-4320-87A4-58BCF3A99C6D.

I'pud YMO BO

2. bo6posuukos, JI. 3. Dnekrponuka B 2 4. YacTp 2 : yuyeOHUK
Ui akaieMudeckoro Oakanaspuara / JI. 3. BoOpoBHUKOB. — 6-¢
u3n., ucnp. u npon. — M. : U3narensctBo FOpaiit, 2017. — 275 c.
— (Cepus : bakanaBp. Akagemuueckuit kypc). — ISBN 978-5-
534-00112-9. —  Pexum  jgoctyma @ Www.biblio-
online.ru/book/81A5D012-0D87-439A-8219-FF111CABBB2C.

['pudp YMO BO

Monaynu ycTponcTB
udpoBoit
CXEMOTEXHUKHU

1. HoBoxwuiios, O. I1. DnekTpoHHKa 1 cXeMOTEXHUKA B 2 4. HacThb
2 : yueOHWK 1 akamemuueckoro OakamaBpumara / O. II.
Hosoxwunos. — M. : UznatensctBo FOpaiit, 2017. — 421 ¢. —
(Cepus : bakamaBp. Akanemuueckuit kypce). — ISBN 978-5-534-
03515-5. — Pexum JoCTyna : www.biblio-
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http://moodle.kubsu.ru/enrol/index.php?id=600

online.ru/book/A249DF90-9B06-4320-87A4-58BCF3A99C6D.
I'pudp YMO BO

2. CaxHes, A. M. [ludpoBbie ycTpoiicTBa 1 MEKPOIIPOIIECCOPHI :
yuebHoe mocoOue i akanemMuueckoro OakanaBpuata / A. M.
CaxneB. — 2-¢ m31., nepepad. u gon. — M. : M3garenbcTBo
Opaiir, 2017. — 139 c. — (Cepus : bakanaBp. AxageMuyeckuii
kypc). — ISBN 978-5-534-04946-6. — Pexum npocryma :
www.biblio-online.ru/book/1BE9378D-3F7B-44A0-A1BC-
79BOC8B2EFAE.

3. bo6poBHuKOB, JI. 3. Dnekrponuka B 2 4. YacTh 2 : yueOHHK
JUTs akagemMudeckoro 6akanaBpuara / JI. 3. bo6poBHUKOB. — 6-¢
u3 ., ucnp. u gon. — M. : UznatensctBo FOpaiit, 2017. — 275 c.
— (Cepus : bakanaBp. Axkanemuueckuii kypc). — ISBN 978-5-
534-00112-9. —  PexmMm  gocrymna : www.hiblio-
online.ru/book/81A5D012-0D87-439A-8219-FF111CABBB2C.
I'pup YMO BO

4. 1. Caxnes, A. M. Ludposbie ycTpoiCTBa 1 MUKPOIPOIIECCOPHI :
ydebHoe mocobue s akanemMuueckoro OakanaBpuata / A. M.
CaxuneB. — 2-e¢ usl., nepepad. u non. — M. : M3natenbcTBO
Opaiir, 2017. — 139 c. — (Cepus : bakanaBp. AxageMuyecKkuii
kypc). — ISBN 978-5-534-04946-6. — Pexum pnoctyma :
www.biblio-online.ru/book/1BE9378D-3F7B-44A0-A1BC-
79BOC8B2EFAE.

2. Happiukun AK. [udpossie YCTpOMCTBA U
MuKpomnporneccopsl. M.: Akanemus, 2008, 318 c.

I[Ipumenenne
MHKPOKOHTPOJJIEPOB

5. |BnusHuE mpUMEHsEMBIX
U(POBBIX TEXHOIOTHMA
Ha pecypc u
BO3MOKHOCTHU

KOHEYHOT'0 YCTPOMCTBA

1.1ludpoBas >aeKTpOHHUKA boiit, Kiayc W3parenascTBo:
Texnochepa 471 ctp. 2007T.
2.Hapoiukun A K. Hugpossie ycTpoiicTBa 1 MUKPOIIPOLIECCOPHI.
M.: Akagemus, 2008, 318 c.

VY4eOHO-MeTOINYECKNE MaTepuasbl JUIsl CaMOCTOSITENIbHOM pPabOThl 00ydarolmuXxcs U3
YHCiIa MHBAIK/IOB U JIMI[ C OTPAaHUYEHHBIMU BO3MOXKHOCTAMU 310poBbs (OB3) mpenocrasnstorces
B (hopMax, aJaTUPOBAHHBIX K OTPAHUYEHUSIM UX 3/JOPOBBS U BOCIIPUATHS HH(POpMALIUU:

Jlnist U1 ¢ HapyIIEHUSIMH 3pEHMSL:
— B (hopMe JIEKTPOHHOI'0 IOKYMEHTA UJIU B MeYaTHOW (hopMe yBEINYEHHBIM MIPUPTOM.
JUnist a1 ¢ HapyIIeHUsIMH CiTyXa:
— B (popMe PIIEKTPOHHOTO TOKYMEHTA WJIH MeYaTHOU opme.
JUnist a1 ¢ HapyIeHUsIMHM OTIOPHO-/IBUTATENIBHOTO anmapara:
— B popMe PIIEKTPOHHOTO TOKYMEHTA WJIH MeYaTHOU (opme.

JlaHHBINA TIepeyeHb MOXeT OBbITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHI€HTA
o0ydJaronuxcs.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

[Tpwr U3ydeHUH TUCUIUTUTHHBI POBOJIATCS CICAYIONINE BUBI YICOHBIX 3aHATUN H Pa0boT:
JIEKIIMU, TPAKTUYECKUE 3aHATHS, JOMAITHUE 3aJaHHs, KOHTPOJIbHAs, 3alluTa 1ab0opaTOPHBIX
paboT, KOHCYJIbTAIMKM C TMperojaBaTeieM, CaMOCTOATENbHAas paboTa CTYIEHTOB (M3ydeHUE
TEOPETUYECKOI0 MaTepuaia, IOATOTOBKA K TNPAKTHUYECKUMHU 3aHSATHSM, TMOJATOTOBKA K
7a00paTOPHBIM 3aHSATHUSM, BBIOJHEHHE JOMAIIHUX 3aJaHWH, MOJITOTOBKA K KOHTPOJIBHOH W
3auery).

st mpoBeicHrst OOJBIIEH YacTH JICKIIMOHHBIX M MPAKTUYCCKUX 3aHATHIA HCIOIB3YIOTCS
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MYJIbTUMEIUMHBIE CPEACTBA BOCHPOHM3BEACHUS AaKTHUBHOTO COJCPXKUMOTO (3aHATUS B
UHTEPAKTUBHON (opMe), MO3BOJSIOIIEIO CTYAEHTY BOCIPUHMMATH OCOOEHHOCTH H3ydyaeMoi
JUCLUUIUIMHBL, WTPAIONIUE pPELIAloIlyl0 pOjb B IMOHMMAaHHUM W BOCHPUSATHH, a TaK e B
(dopmupoBaHun npodeccuoHalbHBIX KoMmnereHuuil. Ilo paxy TemM AMCHUIUIMHBL JIEKUUH
IPOXOJUT B KJIIACCHYECKOM CTHJIE.

[Tpu npoBeeHUN NMPAKTUUECKUX 3aHATHI MOXKET MCII0JIb30BaThCs JOCKA, JUIsl paCUETOB U
aHamM3a JaHHBIX MOTYT TIPUMEHATHCS JIONOJHHUTENbHBIE CIpaBOYHble MaTepuansl. Ha
NPAaKTUYECKUX 3aHATUAX ydeOHas rpynmna JeIuTcs Ha MOArpynmsl mo 5-7 yenoBeka. Kaxgoin
HOATPYIIE BBIAAIOTCS CBOM MCXOAHBIX JaHHBIE K pPAacCMaTPUBAEMBbIM Ha 3aHSATHH 3aJladyaM.
Pemenue 3agaun rpynna 3amuiiaer nyonuyHo. Ilpy BO3HUKHOBEHHUHU TPYAHOCTEH IIPEoiaBaTellb
IIOMOTAeT TpynnaM B JOCTIKEHHM IIOJIOKUTEIBHOTO pe3yibTata. B Xoae mpoBepku
IPOMEXKYTOUHBIX ~ pE3yJbTaTOB, IIOMCKA W  HCHPABICHHUA  OLIMOOK, OCYILECTBIIAETCS
MHTEPAKTHUBHOE B3aUMOCHCTBUE BCEX YUACTHUKOB 3aHSATHSI.

[Tpu npoBeneHuu 1a60PATOPHBIX pabOT CTYAEHTHI MPUCTYHAIOT K BHIIOJHEHUIO 3a/laHMs,
B3aMMOJICHCTBYs Mexay coOoil. IlpenonaBarenb KOHTPOJUPYET XOJ BBIIOJHEHHUS pPabOThI
KaXJI0T0 CTy/IeHTa. YTOUHSASA X0 pabOoThl, U €CIM CTYAEHTBl YTO-TO BBIIOJHSIOT HE NPaBUIIBHO,
IpernoiaBaTesib MIOMOTaeT WM MPEOJOJIETh CIOKHBIE MOMEHTBHI, IPOBEPSET OCTOBEPHOCTh
HOJYYEHHBIX 3KCIIEPUMEHTAIBHBIX pe3yibTaToB. Ilocie BBIMONHEHHMS] KOHTPOJIBHBIX 3aJaHHUi
NPUBEJCHHBIX B KOHIIE ONHMCAHUS KaXJOH 1a0opaTopHOM pabOTHl CTYAEHTHI OTBEYAIOT Ha
TEOPETUYECKHE KOHTPOJIbHBIE U JIOMOJHUTENbHBIE BOIPOCHl TAaKMM OOpa3oM  3alluInas
nabopaTopHyIo paboTy.

[To m3yyaemMoi NUCHMIUIMHE CTYAECHTaM IPEJOCTaBISIETCS BO3MOXKHOCTH I0JIb30BaThCS
y4eOHO-METOIMYECKUMHU MaTepHajlaMi M PEKOMEHIAIMSAMU Pa3MEIICHHBIMH B 3JIEKTPOHHOM
uH(pOpMaIIMOHHO-00pa3zoBarTeibHON cpene MoaynbHoro Junamuueckoro OOyuenus Ky6I'Y
http://moodle.kubsu.ru/enrol/index.php?id=15 B paznene «{udposast sneKTpoHUKY.

KoHcynbranuu npoBoAsTcs pa3 B IB€ HEAETH JJIs pa3bsCHEHUS MPOOJIEMHBIX MOMEHTOB
IIPY CAMOCTOSITETFHOM U3yYEHHH BOTIPOCOB H3y9aeMOU JUCIIUTUTHHEL.

Takum 00pa3oM, OCHOBHBIMH 00pPa30BaTe/IbHBIMU TEXHOJIOTHSAMH, MCIOIb3yeMbIMH B
y4eOHOM Tmpouecce SIBJASIOTCA: WHTEPAKTUBHAS JIEKIHS C MYJIbTUMEIUHHON CHCTEMOW U
aKTUBHBIM BOBJICYCHMEM CTYJIEHTOB B Y4YeOHbIM mporecc; OOCYKIEHHE CIOXKHBIX U
JMCKYCCHOHHBIX BOIPOCOB W TMPOOJIEM C TOCIEAYIOIIMM pa30dopoM STHX BOIPOCOB Ha
NPaKTUYECKHUX 3aHATHUSAX; JJAOOPATOPHBIE 3aHATHS — padoTa CTYIEHTOB B pEKUMaX B3aUMO/ICHCTBHS
«IIPEroIaBaTellb — CTYICHT», «CTYACHT — MPENOIaBaTellby, «CTYICHT — CTyAeHT». [Ipu npoBeneHun
NPaKTUYECKUX U JIA0OpAaTOPHBIX YYEOHBIX 3aHATHH MPETYCMOTPEHO pa3sBUTHE Yy OOydarolMXcs
HaBBIKOB KOMaH/THOHM Pa0OThI, MeKJIMYHOCTHON KOMMYHHKAIMH, IPUHATHS PEIICHUH.

JUis aui ¢ orpaHMYEHHBIMM BO3MOXKHOCTSIMHU 3JI0POBbsI NPEAYCMOTpPEHA OpraHU3allHs
KOHCYJIbTAIH C HCITOJIb30BAaHHEM DJICKTPOHHOH ITOYTHI.

4. OueHo4YHbIe CPeACTBA /ISl TEKYLero KOHTPOJIsl yCIeBaeMOCTH U MPOMeKYTOYHOI
aTTecTaluu.

B mporiecce moaroToBKu K OTBETaM Ha KOHTPOJIBHBIC BOMPOCHI, KOHTPOJIBHOUW padoTe, 1
npakTH4eckuM 3amanusM (opmupyrotcs Bce TpeOyembie @I'OC u OOIl mns HampaBieHUS
11.03.02 H(DOKOMMYHHKAITMOHHBIC TEXHOJOTHH M CHUCTEMBI CBs3H (Mpodwib: "OnTHYecKue
cucteMbl U cetr cBsa3u') komnerennuu: [1K-29; TTIK-30, ITK-33.

Texymuit KOHTPOIH OPraHU30BaH B (hOpMax: 3aIIUTHI JIAOOPATOPHBIX padOT, MUCHMEHHOM
KOHTPOJIBHOH paboThl, BXOJA€ MPAKTUYECKUX U JTaOOPATOPHBIX 3aHATHIX IYyTEeM OIICHKHU
AKTHUBHOCTH CTYAEHTA U pe3yJbTaTUBHOCTHU €ro JEHCTBUN

Hwxke npuBogutcs mnepeueHb M MpUMEpbl W3 (QOHAA OLEHOYHBIX cpencTB. IlomHbrit
KOMIUIEKT OlleHOYHBIX cpeactB npuBoautcs B POC muctmmmnsl b1.B.J[B.06.01  «I{udposas
AIEKTPOHUKAY.
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4.1 ®oHA OLIEHOYHBIX CPEACTB /s MPOBeeHNs TEKYIEero KOHTPOJIs.

(DOH,Z[ OLCHOYHBIX CPCACTB IJIA NPOBCACHUS TCKYIICTO KOHTPOJIA COACPIKUT:
- [Ipumep KOHTPOJIbHON PaOOTHI.
- KoHTpoapHBIE BOMPOCH! K 1a00paTOpHEIM paboTam.

IIpumep 3a5aHuii KOHTPOJILHOM PadoTHI

Bl MaxkcuManbHO YIPOCTUTE CIEAYIOIIYIO (PYHKIIHIO C
MakcuManbHO YIIPOCTUTE CHIEAYIOIIHE BBIpaXKeHMUS: IIOMOIIBIO KapT KapHo
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KoOHTpOJBHBIX BONPOCOB NpH 3alIMTe Ja00PATOPHBLIX PadoT W AJsi CAMOCTOATEJIbHOM
MOATOTOBKH.
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14.
15.
16.
17.
18.
19.
20.
21.

22.

23.
24,
25.
26.
217.
28.

B uHCTpYKIMSAX TPOM3BOAUTETH IU(POBBIX CXEM YACTO yKa3bIBatoT 0003Havyenus L u H. Uro
03HaYyaroT 3TU CUMBOJIbI?

UTo Takoe JOrM4ecKre COCTOSHUS U KAKUMHU CUMBOJIaMU OHM 0003HAYaroTCs?

N3o6pasure ycnoBHoe obo3navyenue s Bentuieit U, NI, HE, U-HE u 1JIN-HE.
[Toctpoiite Tabnuity uctuaHoctu BeHTwHIs1 MU ¢ TpeMs Bxonamu.

Onummmre cnoBamu GyHKIUY Jtornueckux snementos U, NJIN u HE.

HazoBuTe K0IM4YecTBO BO3MOXKHBIX MTOCTOSIHHBIX BEJIMYUH B alIreOpe TOTUKH.

YTo Takoe epeMecTUTENbHBIN 3aKOH?

Kakoe 3HaueHue uMeeT nepeMeCcTUTENbHbINA 3aKOH?

Kakas u3 1Byx norudeckux omnepamuii umeer 6osee Boicokuil mpuoputet: W nmm MJIN?

UTO MOHUMAOT MO OJIOKUTEIbHON JTOTUKOW, TOJT OTPHULIATEIbHON?

HazoBuTe OCHOBHBIE TEXHUYECKUE XaPAKTEPUCTUKH U(DPOBBIX MUKPOCXEM.
OxapaxTepu3syiiTe cBoiicTBa jorudeckux snementos T TJII.

3a cuér Kakux (aKTOPOB JOCTUTAETCA CBEPXBHICOKOE OBICTPOJIECHCTBUE JOTHYECKHX
sanemenToB JCJI?

Uto Takoe KpUOTpOH?

Kax yctpoensi anementst KMOII, onummte noctonnctsa annemenToB Ha KMOII-cTpykTypax.
ITosicHuTe Ha3HAYEHHE JIOTUYECKUX DJIEMEHTOB C OTKPBITHIM KOJIJIEKTOPOM.

Ha3zoBuTe OCHOBHBIE CEMEMCTBA TOTHYECKUX CXEM.

Kak ycrpoenst NMOII-31emeHTHI?

Kax Ha mpakTuke yCTpaHsIOT Mapa3uTHBIC CBSI3U ITU(PPOBBIX SJIEMEHTOB IO IETISIM TUTAHUs?
OxapakTepu3yiTe CTeTIeHb BIUSHUS U IPUINHBI TOMEX B CUTHAIBHBIX JIMHUSIX CBSI3U.
Hapucyiite cxemy npeoOpa3oBanusi RS-tpurrepa, ynpasnsiemoro mo oopatHomy GpoHTy, B
JK-tpurrep, ymnpasnseMblii 1o mnepeaHeMy (QpoHTy. MOXXHO NPUMEHATH Jt0ObIe
JIOTTOJTHUTEIbHBIE JJOTUYECKUE 3JIEMEHTBI.

Kak pabortaer Ttaktupyembii RS-tpurrep ¢ mommuupyrommMm S-Bxomom? M300pasute
TaOIHUITy HCTUHHOCTH.

UeM pa3nnyaroTcsd CHHXPOHHBIE U ACHHXPOHHBIE CUETUYNUKHU?

Kakune orpannyeHust HaKJIapIBAIOTCS Ha paOOTYy PEBEPCUBHOTO CUETUHKA?
Oxapakrepusyirte cueTuyuk J[KoHCOHa.

Hapucyiite cxemy npeobOpazoBareis AecaTHIHOro koja B BCD-ko (1BOMYHO-IECATUIHBIN ).
Hapucyiite cxemy npeoOpazoBaTes AECITHIHOTO Ko/ia B KoJl AWKeHa.

Paccuuraiite mpeoOpa3oBarens koga ['pes 8 BCD.
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29.

30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.

41.
42.
43.
44,

45.
46.
47.
48.

49.

50.

51.

52.
53.
54.
55.
56.
57.

58.
59.
60.
61.
62.

KMOII-cxema nuraercss OT UCTOYHUKA HanpsbkeHus 3 B. Jlyig BbIBOAA AAHHBIX €€ HYXKHO
3aMEHUTh Ha MUKpocxeMy ctanaapTta TTJI, 4To0bl ynpaBisTh 7-CErMEHTHBIM HHIUKATOPOM
CO CBECOBBIMU cUTMeHTaMu. Kakue npoGiieMbl BO3HUKAIOT MPH MTPeoOpa3oBaHuu?

Kak ctpositcs MyJIbTUIIIIEKCOPBI U AEMYJIbTUILIEKCOPHI INH?

UYro Takoe peructp?

KakoBel 00:1acTH PUMEHEHUS PETrHCTPOB?

OxapakTepu3yiiTe MUKpOOIIepallii, KOTOPbIE MOKET BBIIOIHITH PETUCTP.

HazoBurte ocHOBHBIE TapaMeTpbl NaMSITH.

[Touemy nnpopmarus B 3Y XxpaHUTCS B ABOUYHOM Koze?

Uro Takoe agpecHbIil 10CTyN K JaHHBIM?

OxapakTepu3yiTe NPUHLIMIIBI IOCTPOEHUS IOCTOSTHHON NaMSITH.

Uto Takoe K3I-MaMsTh?

Oxapakrepu3yite (hadm-namsTh.

N300pa3ure cxeMy 6-OMTOBOIO CIBMUTAIOLIET0 PETUCTPA AJIS MOCIEI0BATEIbHOTO BBOJA U
BBIBOZIA JAHHBIX. [Ipy MOCTPOEHNH CXEMBI JOJKHBI MCTIOIB30BaThCSI RS-TpUrTepsi.

[To xakuM mpu3HaKaM KJIaCCUULIMPYIOT CyMMaTOPbI?

Ha3zoBute criocoOb! yBenrueHuUs OBICTPOACHCTBHS CyMMAaTOPOB.

Kak ctpoutcs nocnenoBarenbHbli MHOTOpPa3psSAHbIA cyMMaTop?

N300pasurte TabIuIly HCTHHHOCTH ITOJIyCyMMaTopa M pa3padoTaiite 1o Tabiuie HCTHHHOCTH
cxeMy Ha 0a3e OCHOBHBIX JIOTHYECKHUX 3JIEMEHTOB.

[TosicHuTe Ha3HAYEHHE KOMIIapaTOPOB.

Kak yctpoens! KK nucruien. KakoB npuHINI UX MOAKIIOUEHUS, HHTEp(EIC, MUTaHuE. ..
Kax mpaBuibHO BBIOpaTh KBapleBbIA pe30HATOP?

N300pa3ute cxembl T€HEPATOPOB UMITYJIbCOB Ha IU(PPOBBIX JIEMEHTaX C HUCIOJIb30BAHUEM
RC nenouek.

HazoBure OCHOBHBIE CTPYKTYpHBIE OJIOKM MHMKPOKOHTpOJUIEpa U UX (QYHKIMOHAIbHOE
Ha3zHayeHue?

Kak ocymiecTBisieTcs TaKTUPOBAHME MUKPOKOHTpOJUIEpAa U KAaKHE€ HWCTOYHUKU HPU ITOM
MOTYT HCIOJIb30BATHCA?

N3 xakux ¢GyHKIHOHATIBHBIX OJIOKOB COCTOMT MPOIECCOp MHUKpOKOHTposuiepa? Hazoute
(GYHKIMIO KaXa0ro OJI0Ka.

Kaxkne ycTpoiicTBa MUKpPOKOHTpOJIIIEPA MPEIHA3HAYEHBI 111 XPAHEHUS KOAOB IPOrpaMm?
Kakue nepudepuiinpie ycTpoiicTBa BXOAST B COCTaB MUKPOKOHTPOJIIEPOB?

HazoBute ¢pynknmonansHoe Ha3HayeHue fuse u lock OutoB. B yem ux oTiauums?

Yro Takoe mpephIBaHUsI MUKPOKOHTPOJIEPA U AJI YETO OHU MPUMEHSIOTCSA?

HazoBuTe 0OCHOBHBIE HCTOYHUKHU MTPEPHIBAHUM.

Hcxons u3 dero onpezensercss o4yepeTHoCcTh 00paboTKU MpephIBaHUM MPU BOSHUKHOBEHUU
HECKOJIBKHMX MTPEPBIBAHUNA OJJHOBPEMEHHO?

Kaxoit peructp npennasnaueH Jyisi ri00aapHOTO pa3pelieHHs)/3anpenieHus MpephIBaHM?
Kaxkoe ¢yHKIIMOHATBPHOE Ha3HAYCHUE UMEIOT TaUMEPhI/CUCTYNKH MUKPOKOHTpOJIIepa’?
Kaxkue peructpsl ciyxar Jj1sl yrpaBiIeHUs peXKUMaMu paOdO0ThI TaitMep/CUeTUNKOB?

Kaknmu crioco6amu MOYKHO U3MEHHUTH YaCTOTY MEPENOTHEHUSI TaMep/CUeTINKOB?
HacTpoiiky KakuxX perucTpoB HEOOXOAMMO MPOM3BECTH ISl pa3pelICHUs MPEPBIBAHUN OT

TaiMep/CYETINKOB?
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63.
64.
65.

66.
67.
68.
69.
70.

71.
72.
73.
74.
75.
76.

77.
78.

79.

80.

81.
82.

Yro Takoe mpeprIBaHsI MUKPOKOHTPOJIIEPA U AJIS YETO OHU MPUMEHSIOTCS?

Ha3oBute OCHOBHBIE HCTOYHHUKH IIPEPHIBAHUMN.

Hcxons U3 4ero onpenensiercs o4epeAHOCTb 00pabOTKH MpephIBaHUI MPU BO3HUKHOBEHUH
HECKOJIBKUX IIPEPhIBAaHUM OHOBPEMEHHO?

Kakolii peructp npemaHasHayeH JUIs rI100aIbHOTO pa3pelleHsI/3anpenieHus IpepbIBaHnN?
Kakoe pyHKIIMOHANBHOE HA3HAYEHUE UMEIOT TaHMEPhl/CYETYMKN MUKPOKOHTpOILIepa?
Kakue peructpsl ciayxar il yIpaBiIeHHUs peKUMaMU padoThl TaiiMep/cueTYnKOB?

Kakumu cioco6amu MOKHO U3MEHHTD YaCTOTY MEPENOTHEHHS TaliMep/CUEeTUNKOB?
Hactpoliky kakux perucTpoB HEOOXOAMMO INPOM3BECTH [UIsl pa3pellieHUs IPEpPhIBAHUNA OT
TaiiMep/cueTunKoB?

Jli1 yero UCToNb3yIOT KUJKOKPUCTAIUIMUECKNE UHAUKATOPBI?

Kakosa ctpykrypa XKKI?

Kaxue BoiBob1 JKKU ncnonb3yroTest uist BBOAA IAaHHBIX OT MUKPOKOHTpoJuiepa?

st aero Tpedyercs nponsBoanTh naumanu3anuio KK nepexn BeiBogom nnpopmanun?
Kakyto kogupoBky ucnosassyet JKKU npu BbiBosie CUMBOJIOB Ha SKpaH?

HazoBure ocHOBHBIE YacTH CTPYKTypbl Moayis npuemo-nepenatunka USART wu ux
(yHKIIMOHAJIbHbIE HA3HAYECHUSI?

Kakwne BubI IpepbIBaHU HCIIONB3YIOTCA IS Tiepeadn JaHHbIX 1o uHTepdeiicy USART?
Kakue peructpbl UCHOIB3YIOTCS AJI YIPABJIEHUS ITapaMeTpaMu Mepeiadl MOyJis IPUeMo-
nepenaturka USART?

Kakoii ¢opmar kampa wucnonb3yercs Mpu IpUeMe/liepefadd JAHHBIX [0 HHTepdeicy
USART?

Onummre anroput™ nepenadu gaHHbix 1no uHrepgeiicy USART.

OnumuMre anropuT™ nprema aanHbix mo uarepdeiicy USART.

Kakwue pexumbl pabotsl Mmoayis npueMo-nepenarunka USART Bbl 3HaeTe?

4.2 ®oHJ OLIEHOYHBIX CPEJACTB /ISl IPOBeACHUsI POMEKYTOYHOM aTTeCTaluu.

®OoHJ OLICHOYHBIX CpeaACTB IJId ITPOBCACHUA HpOMe)KyTO‘-IHOI\/’I arrecTauun COACPIKUT

KOHTPOJIBHBIC BOITPOCHI M IMPAKTUYCCKHUE 3alaHUA B BUJAC 3aJa4 BBIHOCHUMBIC IJId OLICHHUBAHUWA
OKOHYATCJIbHBIX PE3YJILTATOB 06y‘-ICHI/I$I IO JUCIHUITIIINHEC.

Bonpocsl u nmpuMepbl THNOBBIX NPAKTHYECKHX 3aJaHWH, BHIHOCMMbIE Ha 3a4eT B 6-m
cemecTtpe no aucuunnne «udposas 3j1eKTpoHUKA Y 1)1 HanpaByieHUus noaArotosku: 11.03.02
HNH(pOKOMMYHUKAIIMOHHBIE TEXHOJIOTUU U CHCTEMBI CBSI3H, MPOoduib "ONTUYECKUE CUCTEMBI U
ceT cBsa3u" (MPOMEXKYTOUHAS aTTECTAIMS MOXKET OBITh BBICTaBJICHA MO PE3yJIbTaTaM yCIIEIIHOTO
BBITIOJTHEHUS 3aJIaHU{ JTaDOpaTOPHBIX PadOT M KOHTPOJBHOW PAaOOTHI C y4e€TOM aKTHUBHOCTH
CTYyJICHTa Ha MPAKTUYECKHUX 3aHATUAX U MIOCEIICHUS JICKIIUN )

Mertoa MUHUMU3AIMH JIOTHUYECKUX BBIPAXEHUN IpH moMoniu kapT KapHo.

OCHOBHBIE TEXHUYECKUE XapPAKTEPUCTUKU IIU(PPOBBIX MUKPOCXEM.

Pa3HOBUIHOCTh BHYTPEHHEHW CXEMOTEXHUKH Jorudeckux mHTerpanbHbix cxem (TTJI, DCJI,
KMOIL, ATJI, TTJILI, MOII, U1JT)

bunapHbie cXeMBbI ¢ BDEMEHHOU 3aBUCUMOCTBIO

[TpeoOpa3oBaTenu KOJIOB U yPOBHEH.
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12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

CueT4nKH U JEeNUTEIN YaCTOTHI.

[luppoBbie cxeMbl BBHIOOPKM U CBA3M (CTaHJApTHblE KOMOMHALIMOHHBIE CXEMBI:
MYJIbTUIIIEKCOPBI, JEMYJIbTUIUIEKCOPHI, AeIIH(PPAaTOPHI, KOMIAPATOPHI)

Peructpsl u 3anoMuHaroniye ycrpoicraa.

[Hudpoananorosoe npeodpa3oBaHue U MpeoOpPa3oOBATENH.

AmnasioroBo uQpposoe npeodpazoBaHue U Npeodpa3oBaTEH.

CumBonbnabie KK aucruten: npuHuun padoTsl, TOAKIIOUEHHE, HHTepdeiic, MHULINANIA3aLus,
IIUTaHUE.

dopmupoBaTeId HMMITYJIbCOB U TE€HEpaTOopbl Ha LU(QPOBBIX JIOTMYECKUX 3JIEMEHTaX C
ucnonb3zoBanueM RC nenoyexk.

[TapasuTHble CBS3M LU(POBBIX 3JEMEHTOB IO LENSIM NUTaHusA. OUIbTpauus MUTAIOLIMX
HanpsHKeHUH B IUQPPOBBIX ycTpoiicTBax. [loMmexu B CUTHANBHBIX TUHUAX. CUTHAIBHBIC JINHUH
MOBBILIEHHOI'O Ka4€eCTBa.

Apu(METHKO-TIOTMUECKUE YCTPOHCTBa OJOKM YCKOPEHHOro IepeHoca. MarpuyHble
YMHOXHUTEIIH.

OcHOBHbBIE CTPYKTypHBIE OJOKM &-MU pa3psaIHbIX MuUKpokoHTpouiepoB AVR u wux
(GyHKLIMOHATIbHOE Ha3HAYECHHUE.

RISC u CISC-apxutektypbl npoueccopoB. IlpenmymniectBa um Hexgoctatku. [Ipumepst
coBpemeHHbIX MporeccopoB ¢ RISC u CISC-apxutektypoi.

Pexxnmbl 1ocTyna K maMsTH: OCIeA0BaTeNIbHbINA, KOHBEHEPHBIN, PETUCTPOBBINA; CTPAHUYHBIN;
MIaKETHBIN, YIBOCHHON CKOPOCTH.

Tunsl mamMaTH MUKPOKOHTpOJUIEpOB. [[aMATh mporpamm, NaMsATh JaHHBIX, BHELIHSAS M1aMATh,
peructpsl MK, crek.

Cucrema mnMTaHusg MHUKPOKOHTposuiepoB. CucremMa TaKTUPOBaHMST W CHHXPOHHU3ALUU
MUKPOKOHTPOJUIEPOB, BUJIbI, IPEUMYIIIECTBA U HENOCTATKH.

PaboTa ¢ mopramu BBoJa — BbIBO/Ia 8-MU pa3psiHBIX MUKPOKOHTpoiepoB AVR.
[IpeppiBaHnMsI MHUKPOKOHTpOJIJIEpa W JJsi 4ero MNpUMEHstoTcsl. OCHOBHBIE HCTOYHUKHU
npepbeiBanuii. OdepenHOCTh 00pabOTKM NpepbIBaHUN NpPU BO3HUKHOBEHMHM HECKOJIBKHX
IIPEpPBIBAaHUM OHOBPEMEHHO.

OyHKIMOHATBHOE Ha3HAYeHHWE TalMEepOB/CUETYMKOB MHUKPOKOHTposuiepa. CrocoOsl
M3MEHEHHUs 9acTOThI EPENOIHEHUS TaiiMep/CYEeTUNKOB.

OcHoBHBIE YacTU CTPYKTYpbl Moayis mpuemo-nepenatunka UART u ux ¢yHKIuMOHAIBHBIE
HaszHaueHus. Dopmar Kajapa U aIrOpUTM IpH MpHEMe/Nepeaayd JaHHBIX 10 HHTepdeicy
UART.

KakoBbl 0cOOEHHOCTH TIPU OpraHU3AIMK MPOLEAYPHI CBI3aHHOM C COCTaBJICHHEM 3asiBOK Ha

00opy/i0BaHuE U 3alIaCHbIE YaCTH IIU(PPOBHIX TEIEKOMMYHUKAIIMOHHBIX CUCTEM.

3aoaua Nel

MakcumanbHO YIPOCTUTE CIEAYIONYIO (DYHKIHIO ¢ TOMOIIBI0 KapT KapHo
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f = abedefgh + abedefgh + abedefgh + abedefsh +
abédefgh + abedefgh + abédefgh + abédefsh +
abcedefgh + abedefsh + abedefsh + abedefsh +
abcdefsh + abedefgh + abedefgh + abedefgh +
abédefch + abedefgsh + abédefgh + abedefsh +
abedefgh + abedefgh + abedefgh + abedefsh +
abedefgh + abedefgh + abedefgh + abedefsh +
abcdefsh + abedefgh + abedefgh + abedefgh +

3aoaua Ne2
Br1 ucnionszyere taitmep cuétuuk (TCNT1) mukpokontposuiepa Attiny2313 u BKIIOUIWIN

npepeiBaHue Mo nepenoiHeHuto. Kakoe 3nadenust Heo0xo1umMo BeicTaBUTH B peructp TCNT1 mis
BBI30Ba ()YHKIIMH MPEPHIBAHUS 110 TIEPEIIOIHEHUIO Yepe3 YEThIPe CEKYH/IbI, €CITU TAaKTHPOBAHUE
MUKPOKOHTpOJUIEpa BEAETCS OT BHEITHETO KBapIeBOro pe3oHaTopa 16MI'1i, mpu 3ToM ¢bio3 OUT
CKDIV8 3anporpammupoan, a TCCR1B=0x04 (Timer/Counter) BoictaBieH Ha clkio/256 (From
prescaler).

3aoaua Ne3
ITo UART wunTepdeiicy nepuoanyecku MpuHUMAETCsI CUTHAN ogHOOalTHOrO Koma 0x4b.

3apucyiTe BpEMEHHYIO JuarpaMMmMy NIPHHHMAaeMOro CHUTHajla, €CIM Iepefada BeAETcs C

napameTrpamu 9600/8-N-1.

3aoaua Nod

C UK-nynbTa yrpaBieHUs HEKOTOPOH (UPMBI B COOTBETCTBUH C I'PYMION CTaHIAapTOB
IrDA curnan npunumaercst TSOP4836. 3apucosarts Buj curnana c Beixoga TSOP, ecnu ¢ mynbra
nepenaéTcsl 3HaYeHUe JaHHBIX paBHOE 57 COOTBETCTBYIOLIEE HAXXATHUIO OJTHOM KHOMKH, a pupma
UCTOJIb3YeT OJHOOANTOBYIO HE PACHIMPEHHYIO aJIpecallio COOTBETCTBYIOIIYIO 3HaueHuto 230

(3HaquI/I$I YKa3aHbI B JECITUYHOM CUCTEME C‘-II/ICJ'ICHI/IH).
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3aoaua Ne5

Pemenue 3amaum, COCTOMT B aHaIW3€E DI
@231 b
paboThl CXEMBI M IOCJIEAYIONIEM BBIBOJIE O €€ ® gi 2 |omx
4
. )
(G YHKIIMOHATTLHOM Ha3HAUYEHHH, KOTOPBIi ° 20| 8
BBIPAXKACTCSI B BUJIC CIIOBECHOW XapaKTEPUCTHKU U
B u3o0paxennn  (yHKuuoHaapbHoro  YI'O
aHAJTM3UPYEMOM CXEMBI.
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Pemenne 3amau, cocTout B aHanu3e pabOThI
CXEMBI,  BBINIONHSAEMOM C  TIOMOIIBbIO  JHUOO
COCTaBJICHUS TaOJUI[ MEPEXO/I0B YCTPOMCTBa, MO0
M300pakKeHUs BPEMEHHOW JHarpaMMbl U3MEHEHHS
COCTOSIHMUM  YCTpOMCTBA  MOJX  BO3JACHCTBUEM
COOTBETCTBYIOIINX BXOJIHBIX CUTHAJIOB.
PesynbraTrom ananmmsza JoiKeH OBITH BBIBOJ O
(DYHKIIMOHATLHOM Ha3HAYEHUU CXEMBI, KOTOPBIH
BBIPAYKAETCS B CIIOBECHOM XapaKTEePUCTUKE (yHKITHIA
yCTpOMCTBA W M300pakeHUH (HYHKIIMOHAIBLHOTO

YT'O ananu3npyemon CXeMsl.
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3aoaua Ne7

Pemenne 3amaun, cocTouT B
aHaym3e paboOTBl CXEMBI U
MOCTIEAYIOLIEM BBIBOAE O €€
(GyHKIMOHATHHOM
Ha3HAYCHUH, KOTOPBIi
BBIPA)KACTCSI B BUJIC
CJIOBECHOM XapaKTEPUCTHKU U
B M300pakeHNH
(G YHKIIMOHATILHOTO YIo
AHAIIU3UPYEMOM CXEMBI.

3aoaua Ne8

3amaya mpencTaBiser coboit

3aKOHUYEHHOE B (DYHKLIMOHAJILHOM OTHOLIEHUH YCTPOMCTBO, (QYHKIUIO
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22 DMX

21
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23 {1 by
22 |2 Ipwix
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20 | g
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14162 19 Edws
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KOTOPOT0 HEOOXO0JIMMO

OTIPE/ICITUTh B TIPOIIECCE
pelleHus MyTeM aHalIu3a
paboThI CXEMBI.
Pemenne 3a7a4u

nmpeamnojaaracT He TOJIbKO

a1 W N

ONpCACIICHUC

(GyHKIIMOHAJIBHOTO

Ha3HAUYEHUS Bcell

QR[ZFlwem~vroo

[l

CXEMbI, HO 1 KaXXJ10T'0 €€

RG

WPl

Q p|RG Q
0113 2 1o 0[13
1112 3 1y 1112
2111 4 15 2111
3110 o 5 14 3110 o

L br

!

JERS
6 [ |up1

BHEIIIHETO BXOIa |
BbIXOZdA.
3aoaua Ne9

3amaua npencrapiseT co00i 3aKOHYEHHOE B ()YHKIIMOHATILHOM OTHOIIIEHUH YCTPOMCTRBO,
(GYHKIIMIO KOTOPOTO HEOOXOTUMO OIpPENeTUTh B IMPOLECCE PEIICHUsS MyTeM aHaiuu3a padoThl
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cxeMebl. Pemenne 3aavu MpeaAnojaract He TOJbKO OIMMPCACIICHUC (byHKI_[I/IOHaJIBHOFO Ha3Ha4YCHUA

BCeH CXEMbI, HO 1 KaXXJ10I'0 €€ BHCIIHEI'O BX0/Ja U BbIXO/JA.
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OueHouHble CpencTBa Uil MHBAJIUAOB U JMI[ C OTPAHUYECHHBIMH BO3MOXKHOCTSMHU
3JI0POBBS BEIOUPAIOTCS C YUETOM MX MHAUBUAYAIbHBIX MCUXO(U3UUECKUX 0COOEHHOCTEH.

— IIpY HEOOXOJUMOCTH UHBATIUIAM | JIUIIaM C OTPaHUYCHHBIMU BO3MOXHOCTSIMU 3I0POBbSI
MPEIOCTABIISAETCS JOMOIHUTEIBHOE BPEeMs JUIsl TOATOTOBKH OTBETA;
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— MPU MPOBEICHUU MPOLIECTYPHI OLICHUBAHUS PE3yIbTATOB O0yUEHUSI HHBAJIHJIOB U JIUI C
OTrPaHUYCHHBIMU BO3MOXHOCTSIMH 3JI0POBBSI TPEIYCMAaTPUBACTCS MCIIOJIb30BAHUE TEXHUYCCKHX
CPEICTB, HEOOXOAMMBIX UM B CBSI3H C UX MHIUBUIYATHHBIMA OCOOCHHOCTSIMU;

— TIpY HEOOXOJAUMOCTH ISl 00YYArOIIUXCS ¢ OTPAHUYCHHBIMHA BO3MOKHOCTSIMH 37I0POBbSI
U UWHBAJIUJIOB IMpOLEAypa OICHUBAHHS PE3YIbTATOB OOYYCHUS IO JUCIUILUIMHE MOXKET
MIPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Ipomenypa oneHuBaHUS PE3ylIbTATOB OOYYCHHS WHBAIUIOB W JIMIl C OTPAHUYCHHBIMH
BO3MOYKHOCTSIMHA  37I0pOBbsl 110 JUCHHMIDIMHE (MOIYJIIO) TPEIyCMaTPUBACT MPEIOCTABICHUC
uHpopMarmn B (opmax, aaanTHPOBAHHBIX K OrPAaHUYCHHSIM WX 3J0POBbS W BOCHPHUSTHS
uHGOpPMAIIIH:

Jist 11 ¢ HApYIICHUSIMH 3PEHUS:

— B I1e4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JlJist JTUI ¢ HApYIIEHHUSIMH CITyXa!

— B mieyaTHOU hopme,

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.

JUtst 11 ¢ HapYIICHUSIMHA OTIOPHO-IBUTATEIILHOTO arapara:

— B IIeYaTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBII TIEpeYeHb MOXET OBbITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
o0ydJarouuxcsi.

5. IlepevyeHb OCHOBHO¥ U I0NIOJHUTEJIbHOH YUeOHOIi TuTepaTypbl, He00X0AUMOM 1J1s1
OCBOCHUS TMCHMILUINHBI (MOAYJIs1).

5.1 OcHoBHas JiTEpaTypa:

1. Hooxwunos, O. II. DnektpoHuka u cxemMoTexHuka B 2 4. Yacte 2 : yueOHMK I
akagemudeckoro OakamaBpuara / O. I1. HoBoxunos. — M. : UznatensctBo FOpaiit, 2017. — 421
c. — (Cepusa : bakanaBp. Axanemuueckuit kypc). — ISBN 978-5-534-03515-5. — Pexum
nocryma : Www.biblio-online.ru/book/A249DF90-9B06-4320-87A4-58BCF3A99C6D. T'pud
YMO BO

2. CaxneB, A. M. IludpoBsie ycTpoWcTBa MU MHUKPOIPOIECCOPHI : ydeOHOe mocodue s
akagemuueckoro OakanaBpuata / A. M. CaxnHeB. — 2-¢ u3n., mepepab. u gom. — M. :
WznarensctBo FOpaiit, 2017. — 139 c¢. — (Cepus : bakanaBp. Akagemuueckuii kypc). — ISBN
978-5-534-04946-6. — Pexum nmocryma : Www.biblio-online.ru/book/1BE9378D-3F7B-44A0-
A1BC-79B0C8B2EFAE.

3. Hapeimkun A K. Hudpossie ycrpoiicTBa 1 MUKponporieccopsl. M.: Akagemus, 2008, 318 c.
Jl1st OCBOEHWMSI TUCIUTUTMHBI MHBATMAAMHA U JIUIIAMU C OTPAHUYCHHBIMUA BO3MOKHOCTSIMHU
3/I0pOBbsI MMEIOTCSl M3aHUS B JJIEKTPOHHOM BHJE B 3JIEKTPOHHO-OMOMMOTEUHBIX CHCTEMax
«JTaap» n «fOpairy.
5.2 JlonosiHUTeIbHAS JIUTEPaTypa:

1. bobpoBHuKoB, JI. 3. OnexTponnka B 2 4. HacTs 2 : yueOHUK Tl aKaIEeMUIECKOTo OakagaBpuaTa
/ JI. 3. Bo6poBHUKOB. — 6-€ u3., uctp. u gorn. — M. : U3garensctBo KOpaiit, 2017. — 275 ¢. —
(Cepus : bakanaBp. Axagemudecknit kypc). — ISBN 978-5-534-00112-9. — Pexxum moctyma :
www.biblio-online.ru/book/81A5D012-0D87-439A-8219-FF111CABBB2C. I'pud YMO BO

2. MukponporeccopHasi TEXHHKAa B ONTHYECKHX TEIIEKOMMYHHKAIIMOHHBIX CHCTEMaXx:
naboparopusrii npaktukyM. / [Tnotunua MLIL., A.C. Jleuenko, H.A. fIkoBenko, B.A. Hukutun/
Kpacnonap. Ky6anckwuii roc. yu-t, 2014. 112¢. ISBN 978-5-8209-1015-9

3. Lludponas snexkrponuka boiit, Kiayc M3narensctBo: Texnocdepa 471 crp. 2007r.
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http://www.biblio-online.ru/book/1BE9378D-3F7B-44A0-A1BC-79B0C8B2EFAE
http://www.biblio-online.ru/book/1BE9378D-3F7B-44A0-A1BC-79B0C8B2EFAE
http://212.192.134.46/MegaPro/UserEntry?Action=FindDocs&ids=58217

6. Ilepeuens  pecypcoB HHG(OPMAMOHHO-TEJIEKOMMYHUKAIMOHHOM ceTH
«/HTepHEeT», HEOOXOAMMBIX JISI 0CBOEHHSI TUCUUIJIMHBI (MOIYJIs1).

1. DnekrpoHHass HH(MOPMAMOHHO-00pa3oBaTeNbHas cpeaa MoayiabHOro JIMHAMHYECKOTO
O6yuenus Kyol'Y — paznen «{uppoBast 21eKTpOHHKA»
http://moodle.kubsu.ru/enrol/index.php?id=15

2. DnextponHas 6ubmuorexa FOPAMT: www.biblio-online.ru

3. DnekrponHo-oubmmoreynas cucrema JIAHbD: https://e.lanbook.com

4. Karamor marazuna Ywumn-Jlum u BHAeo 0030phl MO KOMIIOHEHTHOW 0a3e mpojarouieiics B
MarasuHe, a TaK)Ke CIPaBOYHbIC MaTEpHabl Ha IPOIaBaeMble KOMITOHCHTBI
https://www.chipdip.ru

7. MeTonnuecKue yKazaHnus JJs1 00y4alommXxcsl 0 OCBOEHUIO TUCHMILIMHBI (MOYJIsA).

Jlexuus siBAsieTCst OJHOM U3 (hOpM M3yUEHHUS TEOPETHIECKOTO MaTepHralia 1o TUCIHUITIIHHE.
B xo/e 1IeKInOHHOr0 Kypca NPOBOANUTCS U3J10KEHNUE COBPEMEHHBIX HAYYHBIX ITOJIXO0Z0B U TEOPHH.
B Terpaau nans KOHCIEKTHPOBAHMS JIEKIUH HEOOXOOUMO HMETh IOJs, IJE IO XOIy
KOHCIIEKTUPOBAHUS JAETIAI0TCS HEOOXOIUMbIE TOMETKHU. 3alucu JOJDKHBI ObITh H30UpaTeIbHbIMH,
MIOJIHOCTBIO CJIEIYET 3allMChIBaTh TOJBKO ONpENENIeHUs. B KOHCIEKTE MPUMEHSIOT COKpallleHue
CJIOB, YTO YCKOpsIeT 3amluch. BoIpockl, BO3HMKAIOIME B XOJA€ JEKIHH, PEKOMEHIYeTCs
3alMChbIBaTh Ha IOJIAX M IIOCIE OKOHYAHUS JIEKIUMU OOpaTUThCS 32 pa3bsCHEHHEM K
npenojanarento. Heo0XxoauMo akTUBHO paboTaTh C KOHCIEKTOM JIEKIMM: IOCJIE€ OKOHYAHUS
JIEKIIUU PEKOMEHYETCsl IEpEeYNTaTh CBOU 3aIIMCH, BHECTH MOMPABKH U JIOMOJIHEHUS.

OnHUM U3 OCHOBHBIX BUJIOB JIESITEIBHOCTH CTYJEHTA SBISIETCS CaMOCTOSATENbHAs paboTa,
KOTOpasi BKJIIOYAeT B ce0s M3y4YeHHE JIEKIIMOHHOIO MaTepuala, ydeOHUKOB M y4eOHbIX MOCOOUH,
HOJArOTOBKM K BBINOJHEHHUIO J1a0OpaTOpHBIX paboT, a Tak K€ MOJArOTOBKU K MPaKTHUYECKUM
3aHATHUSM U PEUICHUN JOMAITHUX 3aaHuH.

Metoanka caMOCTOSITEIbHON PabOThI MPeIBAPUTEIBHO Pa3bsACHIETCS MPenoiaBaTesieM U

B IOCJEAYIOIIEM MOKET YTOUHATHCA C Yy4E€TOM WHIUBUIYalIbHBIX OCOOEHHOCTEW CTYJIEHTOB
(pexoMeHAalMu  pa3MEUIeHbl B JJEKTPOHHOH HH(OpMaIMOHHO-00pa30BaTeIbHON  cpelie
Mopnynbaoro Jlunamumueckoro OOyuenust Kyol'Y — pasmen «lludpoBas smekTpoHHKay
http://moodle.kubsu.ru/enrol/index.php?id=15). Bpems u MecTo camocTOsTEeNbHONW pabOTHI
BBIOMPAIOTCS CTYJEHTaMH 10 CBOEMY YCMOTPEHHIO C YUETOM PEKOMEHJAIMil mpenoiaBarenis B
BUJIE [JIAHA CAMOCTOSITENIbHON paboThI cTyAeHTa. [I1aHnpoBaHNe BpEMEHN Ha CaMOCTOATENIbHYIO
paboTy, HEOOXOJAMMOIrO Ha H3yY€HUE HACTOSIIEH HWCHUUIUIMHBI, CTYJIEHTaMm JydYlle BCEro
OCYIIECTBIIAIT Ha BEChb CEMECTp, MpPEAycMaTpuBasi IPU 3TOM PETYJSIPHOE IOBTOPEHHE
MIPOMIEHHOI'0 MaTepuaa.
CamocrosTenbHyl0 padoTy HaJl TUCHMIUIMHON ClleAyeT HauyuHATh C HM3Y4YEHHs INPOrpaMMBbl,
KOTOpasi COJEP’KUT OCHOBHBbIE TpeOOBaHMSI K 3HAHHUSAM, YMEHHSIM M HaBbIKaM OO0y4YaeMbIX.
O06s13aTenbHO ciielyeT BCHOMHUTD PEKOMEH/IAIMHY ITPETIo1aBaTelis, JaHHbIE B X0/I€ YCTaHOBOYHBIX
3aHATUNA. 3aTeM cleAyeT MPUCTYNaTh K U3YYEHHIO OTHEIbHBIX pa3leloB M TeM B MOpPSIKE,
IIPElyCMOTPEHHOM IPOTrPaMMOH.

IlonmyyuB npezncraBieHre 00 OCHOBHOM COJIEpXKAHUU pas3zena, TeMbl, HEOOXOAUMO
U3Y4UTh MaTepuaj Mo TeMe, M3JI0OXKEeHHbIH B yueOHuke. LlerecooOpa3HO cocTaBUTHh KpaTKUi
KOHCIIEKT WJIM CXEMY, OTOOPaKaroIlyl0 CMBICI U CBSI3M OCHOBHBIX MOHSATUHN JTaHHOTO pasfela U
BKJIIOYEHHBIX B Hero TeM. O0s3aTeNbHO CIIeIyeT 3aluChiBaTh BO3HUKIIKE BOTPOCHI, HA KOTOPHIE
HE y/1aJ10Ch OTBETUTh CAMOCTOSITENBHO.

Heo06xoauMo U3y4ydTh CHHCOK PEKOMEHJOBAHHOW OCHOBHOM U  JIOMOJIHUTEIHHOMN
JUTEpaTyphl U YOEIUTbCS B €€ HAJIMYMM B JIMYHOM IIOJb30BAHMU WIM B TMOAPA3JEICHHIX
O6ubnmuoTekn B OyMakKHOM WIIM BJIEKTPOHHOM BHJe. BCio OCHOBHYIO yueOHYIO JHTEparypy
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JKEJIaTeIbHO M3Y4aTh C COCTABJIEHUEM KOHCIEKTa. UTeHHMe JIuTepaTyphbl, HE CONMPOBOXKIAEMOE
KOHCIIEKTUPOBAaHHEM, Majlo pe3yibTaTUBHO. llenb HammcaHus KOHCHEKTa MO AUCLUUIUIMHE —
c(hopMHpOBATH HABBIKU IO MTOUCKY, OTOOPY, aHATTU3Y U (OPMYIMPOBAHUIO y4eOHOTO MaTepuaa.
OTH HaBBIKM 0053aTEJIbHBI AJIS JHOO0T0 CHEMATINCTA C BBICIIMM 00pa30BaHUEM HE3aBUCHMO OT
BbIOpaHHOr0 HarpaBiieHUsd. HanucaHue KOHCIEKTa JOJDKHO OBITh TBOPYECKMM — HYXHO HE
IEepenuchiBaTh TEKCT W3 MCTOYHMKOB, HO TMBITaThCSl KPAaTKO H3JaraTb CBOMMM CJIOBaMH
COJIep)KaHUE OTBETA, MPU ATOM MAKCHUMAJIbHO €ro CTPYKTYPUPYS M HCIOJB3YS CHUMBOJIBI U
ycII0BHbIe 0003HaueHus. KonnpoBaHue U 3ayduBaHNE HEOCMBICICHHOTO TEKCTA TPYIOEMKO U TI0
OOJBIIOMY CYETy HE MMEET IMO3HABAaTEIbHOM M IpakTHYeckod IeHHocTu. llpm paborte Han
KOHCIIEKTOM 0053aTEJIbHO BBIABISIOTCS U OTMEYAIOTCA TPYAHBIE U CaMOCTOSITEIbHOIO
U3YyYEHHsI BOIPOCH, C KOTOPBIMH YMECTHO OOpaTUThCS K IPENOJaBaTeNI0 MpPU IMOCEUICHUU
3aHATUN U KOHCYJIbTAIlMN, MO0 B MHAUBUAYATHLHOM Topsike. [Ipu uTteHun yueOHON M HAydyHOM
JUTEpaTypbl HEOOXOAMMO BCErja CIEAUTh 3a TOYHBIM W TIOJHBIM I[MOHMMaHUEM 3HAYCHUS
TEPMUHOB M COJIEpKAaHUs TIOHATUH, UCIIOIb3yEMBbIX B TeKcTe. Beerna cienyer yTouHATh 3HAUCHUS
10 CJIOBAPSAM WJIM SHUUKIIONEIUSAM, IPU HEOOXOAUMOCTH 3aIIUCHIBATD.

K mpakTuueckuMm 3aHATUSAM HEOOXOJUMO TOTOBUTCS NPEABAPUTEIBHOIO, /0 Hayaia
3aHsATUA. HeoOXoauMo 03HAKOMUTCS C KpaTKOM TEOpHe Mo COOTBETCTBYIOLIEH Teme. Bxone
HOJTrOTOBKH, TaK e CJIelyeT BECTU KOHCIIEKTHPOBAHHUE, a BOSHUKIIIME BOIIPOCHI 33/1aTh BeIyLIEMY
IIpenoaaBaTesio B Hayajie IPaKTUYECKOI o 3aHsATHUsI.

K naGopatopHbiM paboTam ciieayeT NOArOTOBUTHCS MPEIBAPUTEIBHO, O3HAKOMUBILHUCH C
KpaTKoil HO crnenuduueckoi teopuell pasmeunieHHod B Cpene MonynbHoro /luHamuueckoro
Ooyuennss KyOI'Y http://moodle.kubsu.ru/enrol/index.php?id=15, naponp 3amucu noctyna B
pazzen aucuuIuinebl «LludpoBas 31eKTpOHUKa» BbIAAETCS HA MEPBOM 3aHATUU. PekomeHnayercs
O3HAKOMUTBCSI  3apaHee W C  METOJMYECKHMH PpPEKOMEHJAlMsIMU IO  IPOBEACHUIO
COOTBETCTBYIOIIECH J1abopaTopHO paboOThl, M B cllydyae HEOOXOAUMOCTH TPOBECTH
IIPEIBAPUTEIIBHBIE PACUETHI U IPUTOTOBIICHHUS.

HenocpeactBenHas  moAroToBka K — 3a4eTy  OCYUIECTBIIETCS IO  BOINPOCAM,
NpEe/CTaBICHHBIM B JaHHOW y4eOHON MporpaMme AUCLUILIUHBI U 3aadaM. TiaTeabHO U3yYnuTe
(GOopMyIUPOBKY Ka)/I0T0 BOIIPOCA, BHUKHUTE B €r0 CyTh, COCTAaBbTE IJIAaH OTBETA, TaK KakK 3a4yeT
ciaérest B yCTHOM (hopMe B X0J1e Tnajiora NpenojaBaresist Co CTYJeHTOM.

B ocBoeHMM IUCHUIUIMHBI MHBAJIUAAMU M JHUIAMHM C OTPAHUYEHHBIMH BO3MOXHOCTSAMU
3/10pOBbsl MPEAYCMOTPEHBI UH/IMBUIyaJbHbIE KOHCYJIbTAlMU (B TOM 4ucie dyepe3 email, Skype
i viber), Tak Kak O0JIbIIOE 3HAaUeHUE UMeeT KOHCYNIbTaluu. IHAUBHyanbHbIE KOHCYIbTALUU
0 TIPEAMETY SIBJISIFOTCS] BaXKHBIM (PaKTOPOM, CIIOCOOCTBYIOIIMM MHIUBUIYATU3aUU O0yUEHUS U
YCTQHOBJICHUIO BOCIMTATEIBbHOIO KOHTaKTa MEXIy INpenojaBareieM U 0O0ydarolumMcs
MHBAJINIOM WJIU JIULIOM C OTPAaHUYEHHBIMH BO3MOKHOCTSMH 3/10POBbSL.

Pexomenayercs cnenyromuii rpaguk caMOCTOATETFHON pabOThI CTYJEHTOB MO y4eOHBIM
HEJIEJSIM KaXKJJ0T0 CEMECTpa:
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Pexomennyemblii rpadpuk caMoCTOSITEIbHOM PadoThI CTYIEHTOB B 6-M cemecTpe no aucuuivinie «L{upposas 3j1eKTpoHNKA)

No . | Cpoku
IIpumepHBIi1
/1 StomKeT BBITIOJIHEHUS Bopma
HaumenoBanue Coneprxanue 3alaHus P ®dopma
. BpEMEHH  Ha . | oTUeTHOCTH
paszena CaMOCTOSITENIbHON PabOTHI (HOMep yueOHOMI KOHTPOJIA
BBITMIOJTHEHHE 0 33/1aHUIO0
HEeIu
y4. yac. (CP)
ceMecTpa)
1 [IpopaboTka yuebHOrO
(TeopeTuyecKkoro Marepuasa) [HCbMEHTAZ
[Ipocreiimme norudeckue HO,Z[I?OTOBKa P peﬁ " 10 1-2 KP/T13/3auer | pabota
yCTPOICTBAa U MUKPOCXEMBI . v YCTHBIN OIpoC
MIPOMEKYTOYHOH aTTeCTaIluu
IToaroroska k JIP 1 1-2 JIP/3auer YCTHBIN OIpPOC
2 [IpopaboTka yuedbHoro
(Tléopemqecx}glro MaTepuana) THChMCHHA
3arnomMHHarolme P pHt 10 3-4 KP/I13/3auer | paboTa
. MOJATOTOBKA K TEKymleH u .
yCTpOMCTBA . YCTHBIN OIpoC
MIPOMEXKYTOUHOI aTTecTaluu
ITonroroska k JIP 1 3-4 JIP/3auet YCTHBIN OITPOC
3 [TpopaboTka ydeOHOTO
(Tre)opemqecx}go MaTepuana) TTHEHMEHHA
. p pH 14 5-6 KP/TI3/3a4er | pabora
Moy ycTpoicTB MOJATOTOBKA K TEKylmleH u CTHBLH OMDOC
U (POBON CXEMOTEXHUKH MIPOMEXKYTOUHOI aTTecTaluu Y P
[Moaroroska k JIP 3 5-6 JIP/3auet YCTHBIA OIIPOC
4 [IpopaboTka yuedbHoro
(Tle):opemqecx}go MaTepuana) [EbMerHas
[Tpumenenue P pH 14 7-14 KP/T13/3auer | pabota
MOJTOTOBKA K TEKylmleH u .
MHUKPOKOHTPOJIIICPOB . YCTHBIN OIpOC
MIPOMEXKYTOUHOM aTTecTaluu
ITonroroska k JIP 8 7-14 JIP/3auet YCTHBIN OIPOC
5 MeTto b1 XpaHeHUs
IIpopaboTka yueGHOTO .
, -
nHpopManUu W JAOCTyN K 2,8 15-16 [13/3auet YCTHBIA OTITPOC
Gase nanmbix Ha MCBC (TEOopeTHYECKOTO MaTepHaa)
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Hroro:

63,8
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8. Ilepeyenp MHPOPMALMOHHBIX TEXHOJIOTHI, HCMOJIb3yeMbIX NPH OCYIIECTBJICHUHN
00pa30BaTeJbLHOI0 MPOLEcca Mo AUCHUILIHHE (MOYJIIO0).

8.1 llepeuenb HHGOPMANUMOHHBIX TEXHOJIOT U,

[Ipu ocymiecTBieHun 00pa30BaTEIbHONW JAEATEIBLHOCTH IO HACTOSIICH mporpamme
UCTIONB3YeTCsT  AJIEKTPOHHAs — MH(OPMAIMOHHO-OOpazoBaTenbHass  cpega  MoOIylnbHOTO
JrHamuyeckoro OOyueHus KyoI'y B pazzaene KOTOpOit
http://moodle.kubsu.ru/enrol/index.php?id=15 «lludpoBas 3JICKTpPOHHKA»  PACIOIATAIOTCS
yueOHO-METOIMYECKHE MaTepHallbl: PEKOMEHJALUU II0 CaMOCTOSITENbHON paboTe CTYAEHTa,
TpeOOBaHUS K OCBOGHHUIO JIaHHOW Yy4eOHOU MpOrpaMMbl, TEOPETUYECKUE U METOJAHYECKUE
OMMCAHUA U 33JaHUS K MPOBENEHUIO JabopartopHbiX pabor. Cpema cobupaeT CTaTUCTUKY IO
BPEMCHH aKTHBHOCTH aKKayHTa KaKJIOTO CTYCHTa IPpH paboTe ¢ pa3MeNIEHHBIM MaTepUaIOM.

Tak kak JOCTOBEpHOCTh aKKayHTa HE TapaHTHUPYET KOHKPETH3ALUIO JIMYHOCTH, TO IS
MPOMEKYTOUHOTO M TEKYHIEro KOHTPOJS TPU  ONPEACICHHH HUCTUHHOTO  YPOBHS
MOJITOTOBJICHHOCTH CTY/IEHTA AUCTAHIIMOHHBIN METOJ OLECHUBAHUS HE UCIIOJIb3YeTC .

[IpoBenenne wactu Jiekuid B 4-M ceMecTpe MpeAyCMaTPUBAET HCIOJIb30BaHUE
JEMOHCTPALIMOHHBIX MYJIbTUMEIUHHBIX MAaTEPUAIOB C UCIIOJIb30BAHUEM IIPOECKTOPA.

8.2 [lepeuenb HE0OXOAUMOT0 MPOrPAMMHOIO O0ecTedeHusl.

Tak kak A7 CcaMOCTOATENBHOW paboOThl OOYdYaAIOIIMXCS MpEAronaraercss JOCTYI B
AIIEKTPOHHYI0 MH(POPMALMOHHO-00pa30BaTEIbHYI0 CpEy OpraHu3aluu u cetb VHTepHer, To
oOmue TpeOOBaHMSA K IMOMELICHUAM JUIsl CaMOCTOSATENIbHOM pabOThl OOYYaroLIUXCs BIIOJIHE
JIOCTaTOYHO.

Jlist peasin3aliuy HaCTOALIEH MpOrpaMMbl TpeOyeTcs:

1. Omnepanmonnas cuctema Microsoft cemeiictea Windows (7/8/10), B pamkax mporpamMsl
komnanun Microsoft “Enrollment for Education Solutions” ans KOMIBIOTEPOB U CEPBEPOB
Kyb6aHckoro rocy1apcTBEHHOT0 YHUBEPCUTETA U €T0 (PUITNATIOB.

2. Ilporpammublii maker WIinAVR nans onepauuoHHbIX cucTteM cemeilictBa  Windows,
BKJIIOUYAIOLIUI B c€0sl KpOCC-KOMIMIATOP U UHCTPYMEHTHI pa3pabOTKy AJi1 MUKPOKOHTPOJIIIEPOB
cepuit AVR ¢upmer Atmel. WinAVR u Bce BXosIiye B HEr0 MPOrpaMMbl SBIISIOTCS OTKPBITHIM
IPOrpaMMHBIM 00O€ecCIedeHHeM, BBINMYIIEHHbIM noj JnueH3uedr GNU, HO pacrnpocTpaHstoTcs B
ckoMnuIMpoBanHoM Buze https://sourceforge.net/projects/winavr/files/.

3. PonyProg — mporpammarop (mporpamMMHasi 9acTh IPOrpaMMaTOpa) JUIsl CAMTHIBAHUS M 3aITACH
nporpaMMbl  MUKpOKOHTpoiulepoB u  II3Y ¢ mocnegoBatenbHbIM — MHTepdelicom
nporpammupoBanus http://www.lancos.com/prog.html. SIsnsiercst cBoGoHO pacmpocTpaHseMoit
GNU-niporpamMMoii ¢ OTKpPBITBIM UCXOIHBIM KOJIOM.

8.3 IlepeyeHb HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM:

1. Dnextponnas 6udmrorexa FOPAMT: www.biblio-online.ru

2. DnexkrpoHHo-6ubMoTeuHas cucrema JIAHbD: https://e.lanbook.com

3. baza Buzeo 0030pOB 3JEKTPOHHBIX KOMIOHEHTOB, CX€M, (PU3NUECKUX SIBJICHUH U YCTPOMCTB
xommanuu «HUIT u JIUIT» : https://www.chipdip.ru/video
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9. MarepuajJbHO-TeXHHYeCKasi 0a3a, HeoOXoauMMasi JJsl  OCYIIEeCTBJICHHS
00pa3oBaTeILHOIO NMPoIEecca MO0 JUCHUILINHE (MOYJIIO).

Bun pabor

MaTepralbHO-TEXHUYECKOEe  O0eCreYeHUe  IUCIUILUTHHBI
(Momysl) M OCHAIIEHHOCTD

JIeK1IMOHHEIE 3aHATHSA

JlexuvoHHAas ayAUTOpUS, OCHAIEHHAsl MPE3EHTAIMOHHOU
TEXHUKOW (IIPOEKTOpP, HSKpaH, KOMIIBIOTEP/HOYTOYK) U
COOTBETCTBYIOIIUM IporpaMMHbIM obecnieuenuem (I10) mis
BoCIpou3BeaeHus (ainoB popmara jpg u avi. JloctarouHbIM
KoJImdecTBOM ITocamouHbIx MecT. Ne 209C, Ne 315C, Ne201

IIpakTnyeckue
3aHATUA

AyauTopus OCHAIEHHAas: MEJOBBIMHU WU MapKEePHBIMU
JIOCKaMH, MPE3eHTALUOHHON TEXHUKOW (MPOEKTOp, IKpaH,
KOMITBIOTEP/HOYTOYK) M COOTBETCTBYIOIIIMM IMPOTPaAMMHBIM
obecnieuenuem (IIO) nmns  BocmpousBenenust  (aiiaoB
dbopmara jpg, 10CTATOYHBIM KOJHMUYECTBOM ITOCAJTOYHBIX MECT
co crojamu: Ne209C, Ne205aC, Ne315C

JIaGopaTopHbie
3aHSTHS

Jlaboparopusi, yKOMIUJIEKTOBaHHasi CIEUUAIU3UPOBAHHON
MeOenbl0 M TEeXHWYECKMMHU  CpelICTBAaMM  OOYyYEHHS.
[TpoBeneHue 3aHATHI J1aOOPATOPHOIO MPAKTUKyMa YACTUYHO
IPESYCMOTPEHO B «Iiaboparopuu LU(poBOil U aHAIOrOBOMH
texHuKn» Ne327C Ha 1abopaToOpHBIX CTEHIAX «IEKTPOHHBIE
npubops», BBIITyCKAEMBbIX Cankr-IlerepOyprekum
I'ocynapcTBenHbIM YHUBEpCUTETOM TEIEKOMMYHUKALMN HM.
npop. M.A. bonu-bpyeBnua. Bropas  monoBuHa
71a00paTOPHBIX padOT MIPOBOIUTCS B «KOMITBIOTEPHOM KJlacce
creluanbHbIX  Aucuuruie»  (aymuropus — 205¢) (¢
ucnosib3oBanueM MIKROE-456, BIGAVR6 Development
System, IlonHodyHKIMOHANBbHAS OTJIAAOYHAs IUIaTa s
n3yuenusi MK Atmel AVR) c ucnonszoBanuem [IK (3-ro
nokosenusi Intel i3 ¢ mpemycraHOBICHHBIM TpeOyeMbIM JUIs
peanu3alyy IporpaMMbl IPOrpaMMHBIM 00ECTIEYEHUEM )

I'pynmossie
(MHAMBUAYATIbHBIE)
KOHCYJIbTAllUU

[Tomemienne ¢ AOCTATOYHBIM KOJMYECTBOM TMOCATOYHBIX
MECT U MEJIOBOM WM MapkepHoil nockoii: Ne205aC

[IpomexyTounas
aTTecTalus

HOMeHIeHI/Ie C O0CTAaTOYHBIM KOJIMYECCTBOM ITOCATOYHBIX
mecT: Ne205aC

CamocrogdTennHas
paboTta

KabGuner pans camocrosiTenbHONM pabOThl, OCHALICHHBIN
KOMIIBIOTEPHON TEXHUKOW C BO3MOXHOCTBIO MOJKIIOYEHHUS K
cet «/HTEepHET», MporpamMMol 3KpPaHHOTO YBEIWYEHHS U
00€CTIeYeHHBIH 10CTYIIOM B JIEKTPOHHYIO MH(OPMAIIHOHHO-
oOpasoBartenbHyIo cpenly yauBepcurera Ne208c
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