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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHll Ha 3aCCJaHuM Kil(t)ﬁ:{pbl
nporokot Ne 15 or « 28 » 6 2018 1
JINCT COI'TTACOBAHU A

Pabouas mporpamma AUCIUIUIMHBI COCTaBJICHA C y4eTOM TpeOoBaHUHU (enepaabHOTO Trocynap-
CTBEHHOTO 00pa3oBaTeNbHOTO cTaHaapTa Bhiciiero oopazoBanus (CPI'OC BO) no HampaBiieHHIO MOATO-
ToBKH (cnieruanbHOCTH) 11.04.02 MHPpOKOMMYHUKAIIMOHHBIE TEXHOJIOTUN M CUCTEMBI CBS3H, YTBEPK/ICH -
Horo 30.10.2014 roma, paccMoTpeHa u ojoOpeHa Ha 3acemanuu kadenpsl TOP «  »

20 roma, mpotokois Ne

PazpaboTuuk:
Houent xag. TOP E. B. PoroxxuukoB

3aBenyronmii o0ecnieunBaromeii kad.
TOP A. A. T'enbiiep

Pabouast mporpamMmMa IUCIMITIIMHBI COIIACOBaHa ¢ (DaKyIbTETOM U BBINTycKaroueil kadeapoii:

Hexan PT® K. 1O. Ilonosa
3aBeAyIOIHi BRITYCKAIOIICH Kad.

TOP A. A. T'enbuiep
OKCIIepTHI:

JlouieHT Kadeapsl TeIeKOMMYHHUKA-
1ui 1 ocHOB paguotexHuku (TOP) C. U. boromosnos

3aBenyromuii kapeapoi TereKkoMMy-
HUKAIUHA U OCHOB PaluOTEXHUKU
(TOP) A. A. T'enbuiep
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
N3ydyeHue apXuTEKTyphl U CXEMOTEXHUKHA COBPEMEHHBIX YCTPOUCTB ITU(GPOBOM 00pabOTKH CUTHA-
JIOB, METOJIOB M CPEJICTB OTIAJKM TaKMX YCTPOMCTB, a TaK)Ke S3bIKOB MPOTPAMMHUPOBAHUSA LU(DPOBBIX
ycTpoiictB Assembler, C.

1.2. 3agaun TUCHUILINHDBI
— IIpuoOperenune 3HaHUH U MPAKTUYCCKUX HABBIKOB MPOCKTUPOBAHUS U Pa3paOOTKH MPOTrPAMM -
HOTO 00€CTICUCHHSI JIJIsI COBPEMEHHBIX YCTPOUCTB upoBoii 00paboTku curnanos. [lonyduenue cryaeHTa-
MH YMEHHH OTJIaJIKK Pa3pabOTaHHOTO MPOrPaMMHOT0 o0OecrieyeHus. M3ydeHue cTyaeHTaMu sI3bIKOB MPO-
rpammupoBanus Assembler u C.
— OnajieHre TNPAKTHYCCKUMH HABBIKAMHM HCIIOJB30BAaHUS TEXHUYECKOH JIOKyMEHTaIluei
YCTPOUCTB U(POBOIT 00PaOOTKH CUTHAIIOB ¥ COOTBETCTBYIONIUX NEPUPEPUIHHBIX YCTPOUCTB.

2. MecTo nucuuiiiuebl B cTpykrype OIIOII

Huctumnuna «IIporpamMmMupoBanue ycTpoicTB nuppoBoil 00pabOTKH CUTHAJIOB CHUCTEM CBSI3U»
(b1.b.3) otHOCHTCs K Os10Ky 1 (Ga30Bast 4acTh).

[TpenmecTByOMMMEI AUCHUILTHHAME, (OPMUPYIONIMMH HayaJbHBIE 3HAHUSA, SIBIAIOTCS: OCHOBBI
MporpaMMHUpPOBaHUs B MH(HOKOMMYHHUKAITMOHHBIX cucTeMax, [{udpoBas 06paboTka CHTHAIOB CHCTEM CBSI-
3u, [IporpamMmmupoBanue ycTpoiicTB Hu(ppoBoii 00pabOTKH CUTHAIOB CUCTEM CBSI3H.

[Tocnenyromumu aucuuruinaamu seisitores: [IJIMC B TenekoMMyHHKAITMOHHBIX cuctemax, [Ipen-
TUTUIOMHAs pakTuka, [[porpammupoBanue ycTpoicTB 1 poBoil 00pabOTKH CUTHAIOB CUCTEM CBS3H.

3. TpeGoBaHus K pe3yJibTATAM OCBOCHMS JUCUMILTAHBI

[Tponecc n3yueHus JUCUMIUIMHBI HapaBiieH Ha (JOPMUPOBAHUE CIEAYIOIUX KOMIETSHIUI:

— OK-4 criocoOHOCTBhIO CBOOOJHO MOJIb30BAThCS PYCCKUM M MUPOBBIM MHOCTPAHHBIM SI3bIKAMU
KaK CpPEJICTBOM JIEJIOBOTO OOIIEHUS;

— OIIK-3 cnocoOHOCTBIO OCBaMBaTh COBPEMEHHBIE M MEPCIEKTUBHBIC HAINPABICHUS Pa3BUTHUS
HUKTuCC,;

—  OIIK-5 roTOBHOCTBIO YYUTBIBATh IPU MTPOBEAECHUM MCCIIEN0BAHUI, IPOEKTUPOBAHUM, OPTraHu-
3allMM TEXHOJOTMYECKUX TPOLECCOB M HKCIUTyaTallud HH(POKOMMYHHKALIMOHHBIX CHUCTEM, CeTeH u
YCTPOHCTB MUPOBOH! OMBIT B BOIPOCAX TEXHUUECKOTO PETyIMPOBAHUS, METPOJIOTHYECKOr0 00eCIIedeHus 1
0€30IIaCHOCTH KU3HEACATCILHOCTH;

B pesynbrate nzyueHust JUCHUIUIMHBI 00yJaroIUICs TODKEH:

— 3HaTh [IpUHIUITEI, OCHOBHBIE AITOPUTMBI Pa3pabOTKU MPOTrpaMM Ui YCTPOUCTB HHU(POBOI
00pabOTKN CUrHANIOB; BHYTpEHHIOIO CTPYKTYPY U MPUHLMIT paOOThl BBIYUCIUTENBHBIX YCTpOcTB; CuH-
TAKCHC OCHOBHBIX KOMaHJ U OIIEepaTopoB sA3bIKoB Assembler u C.

— yMeThb [IpoBoauTh aHamM3 COBPEMEHHON MHKPOIJIEKTPOHHOM AJIEMEHTHOW 0a3bl YCTPOWCTB
uQppoBoil 00pabOTKK CUTrHAJIOB; MCII0Ib30BaATh OTEUECTBEHHYIO U 3apYOEKHYIO0 TEXHUUECKYIO JOKYMEH-
TAIMIO BBIYUCIUTEIBHBIX U MepuepuiiHbIX yCcTpoiCcTB; COCTaBUTh CTPYKTYPHYIO CXEMY IOJIKIIOUCHHS
nepugepuitHbIX YCTPOUCTB M yCTPOUCTB 0OPaOOTKH CUTHAJIOB.

— Bjagerb OCHOBHBIMM IpUEMaMHU IPOrPAMMMPOBAHMS MHKPOKOHTPOJUIEPOB Ha S3bIKaxX
Assembler u C.

4. O0beM IUCHUILIMHBI U BUABI Y4eOHOI padoThl
OO0m1ast TpyI0EMKOCTh AUCIUIUTMHBI cOCTaBIsIeT 6.0 3aU€THBIX €MHUIIBI U TIPEJICTABICHA B Ta0JIM -

%Zgﬁlld.ua 4.1 — Tpya0eMKOCTb JUCIUTUIMHBI
Bunel yueOHOI nesTebHOCTH Bcero gacos Cemectpsl
1 cemectp 2 cemecTp
AynuTopHbIe 3aHATHS (BCETO) 48 24 24
Jleknun 16 8 8
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JlaGopaTopHbIe pabOThI 16 16
CamocTosiTenbHas paboTa (Bcero) 132 84 48
[ToaroroBka K KOHTPOJIBHBIM paboTaM 8 0
BrinonHenne MHAMBUAYAIbHBIX 3a1aHUI 20 24
OdopMieHHE OTYETOB IO TAOOPATOPHBIM 24 16
pabotam

[ToaroroBka k 1adboparopHeIM paboTam 16 0
IIpopaboTKa JEeKIMOHHOTO MaTepuaa 16 8
Bcero (6e3 3x3amena) 180 108 72
[ToaroroBka u ciava sK3aMeHa 36 0
OO0mmas Tpy10eMKOCTb, 4 216 144 72
3aueTHnIe EanHAIIEI 6.0 4.0 2.0

5. Coneprxxanue IMCUMILTHHBI

5.1. Pa3jeibl AMCHUILJIMHBI U BUALI 3aHATHHI

Paznensl AMCUMITITMHBI U BUABI 3aHATUI PUBEICHBI B Tabmwmie 5.1.
Tabmuma 5.1 — Pasgensl IUCIUIUIMHEL U BUIBI 3aHATHHA

o & 2 ) 2 =
o o S O = =
= [t} © S = O =
HazBanus pa3aenoB TUCHUIUIMHBI 1 8 g 7 3 o 2
pazaeioB Ane 5 & o & &5
() . : e
= g = | 8g 2 s
= @) M @ @ e
1 cemectp
1 O6miue cBeaeHMS O yCTPOMCTBax MU(PPOBOI 2 0 4 6 OK-4, OIIK-3,
00pabOTKU CUTHAJIOB. OIIK-5
2 [IporpammupoBanue Ha si3bIke Assembler. 2 8 20 30 |OK-4, OIIK-3,
OIIK-5
3 I[IporpamMmmupoBanue Ha si3bike C. 2 4 30 36 OK-4, OIIK-3,
OIIK-5
4 BB BBIBOJI JAHHBIX, KOHTPOJIb U yIIpaBJe- 2 4 30 36 OK-4, OIIK-3,
HUE BHEIIHUX YCTPOUCTB. OIIK-5
Hroro 3a cemectp 8 16 84 108
2 cemectp
5 CXeMOTeXHUYECKUI aHaJIU3 YCTPONCTB 4 0 4 8 OK-4, OIIK-3,
nudpoBoit 00paboTKK cUrHAIOB U Tiepude- OIIK-5
PUHHBIX YCTPOUCTB U aHAJIU3 COOTBETCTBYIO-
e TEXHUYECKUM TOKYMEHTAIIUH.
6 [IpoexTupoBanue ycTpoicTB udppoBoii 00- 4 16 44 64 OK-4, OIIK-3,
pabOTKH CUTHAJIOB. OIIK-5
Hroro 3a cemectp 8 16 48 72
Uroro 16 32 132 180
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5.2. Conep:xanue pa3aejioB IMCHUILIHHBI (110 JTEKIIASIM)
CopeprkaHue pa3aesioB TUCIUTIINH (TI0 JIEKIUSIM) PUBEICHO B TabmuIie 5.2.
Tabmuua 5.2 — ComepkaHue pa3AenaoB TUCIUILIKH (TI0 JICKITHSIM)

3 z§
3 =
Z > 5
HaszBanus pasznenos Copeprkanue pa3aesnoB JUCHUILTUHBI (110 JIEKIUSM) 5 ) &5
= 2 E
> Sz
(a¥ Q <
= S}
1 cemecTp
1 OOmue cBeaeHuUs 0 OcHOBHBIE XapaKTePUCTUKH, KJIacCU(PUKAIIKS U Ha- 2 OK-4,
ycTpoicTBax udpoBoil | 3HaYeHHE HU(POBBIX YCTPOHCTB. OIIK-3,
00pabOTKH CUTHAJIOB. Wroro 2 OIIK-5
2 [IporpammupoBanue Ha | OCHOBHBIE MTOHATHS, CTPYKTYpa MPOTPaMMBbI, Oa30BbIe 2 OK-4,
s3pIke Assembler. koMaHabl. OTIaauuK. OIIK-3,
Hroro OLIK-5
3 IIporpammupoBanue Ha | OCHOBHBIE IOHSTHS, CTPYKTypa NpOrpaMMbl, CUHTAK- 2 OK-4,
sa3bike C. CHC OTIepaTOpPOB. 3aMHUCh B PETUCTPHI, IEPUPEPUITHBIN OIIK-3,
monyibs GPIO. OIIK-5
Hroro 2
4 BBoj BBIBOJ, JAHHBIX, bazoBsie nepudepuiinbie anemenTsl: cuetunk, ALL, 2 OK-4,
KOHTPOJIb U ynpaBienue |uHTepdeiic SPIL. OIIK-3,
BHEIIHUX YCTPOUCTB. Hroro 5 OIIK-5
Hroro 3a cemectp
2 ceMecTp
5 CxeMOTeXHUUECKUI AHanu3 TUMOBOW TEXHUYECKON JOKYMEHTALIMU 4 OK-4,
aHaJINU3 YCTPOUCTB (datasheet) 1 TUIIOBBIX PYKOBOACTB IO IPOTrPaMMHUPO- OIIK-3,
1 poBoii 00padOTKH BaHMIO (programming guide) s MUKpOKOHTpOIIe- OIIK-5
CUTHAJIOB U POB U MOJKITIOYa€MbIX BHEUTHUX JATYHKOB.
nepnq)vepI/mme Hroro 4
YCTPOICTB U aHATH3
COOTBETCTBYIOLIEH
TEXHUYECKUU
JOKYMEHTAIIUH.
6 IIpoexTupoBanue [Toxxoapl MPOEKTUPOBAHUS CXEMOTEXHUYECKHUX pellie- 4 OK-4,
YCTPOUCTB U(POBOIA HUH U1 yCTpOUCTB U(POBOI 00pabOTKH CHUTHAJIOB. OIIK-3,
00pabOTKH CUTHAJIOB. Viroro 4 OIIK-5
Hroro 3a cemectp
Hroro 16

5.3. Pa3nenbl JMCUMILNIMHBI M MEKIMCUMILINHAPHBIE CBA3H ¢ 00eceYnBAKIIMMH (MPeAblTyIIUMH)
U obecneynBaeMbIMU (NMOCJAEYIONIUMH) TUCHUNIMHAMHA
Paznenbl qUCHUIIIUHBL U MEXIUCIUIUIMHAPHBIE CBSI3U C 00€CTIeYMBAIOIIMMHU (TIPEABIAYIIUMU) U
obecrnieunBaeMbIMHU (TTOCIIEIYIONUMHI ) AUCITUTUIMHAME TPEJICTABICHBI B TabmuIe 5.3.
Tabmuna 5.3 — Pa3aensl AMCHMIUIMHBL U MEXIUCITUIUIMHAPHBIE CBS3H

Ne pa3nenoB gaHHOM AMCHUIUIMHBL, 7151 KOTOPBIX HEOOXOAMMO
HauMeHOBaHUE TUCLUILIAH u3ydeHue o0ecreunBarouX U 00eceunBaeMbIX JUCIUILTUH

1 2 3 4 5 6
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[IpeamecTByrOmMME TUCITUATITUHBI

1 OcHOBBI IporpaMMHUpOBaHus B HH()O-

+ + + +
KOMMYHUKAI[MOHHBIX CUCTEMAX
2 Iludposast 06paboTKa CUTHAIOB CH- . . N
CTEM CBSI3U
3 [IporpamMMmupoBaHue yCcTpoicTB Lug-
POBOIT 00PaOOTKH CUTHAJIOB CUCTEM + + + + + +

CBsA3U

[Tocnenyromue TUCIUITITUHBL

1 TIAC B TeneKOMMYHUKAITMOHHBIX

+ + + +
cUCTEMax
2 IlpenumioMHasi IpakTHKa + + + + + +
3 [IporpamMmmupoBaHue yCcTpoicTB Lug-
pOBOIf 00pabOTKM CUTHAIOB CUCTEM + +

CBsA3U

5.4. CooTBeTCTBHE KOMIETEHIIHIT, POPMUPYEMBIX NPH U3YYEeHUU THCHHILUINHBI, 1 BUI0B 3aHSI THIi
CoOTBeTCTBHE KOMITETCHIMH, (OPMUPYEMBIX IMPH W3yYCHUU IUCHUIUIMHBI, W BUAOB 3aHATHH
npeCcTaBIeHo B Tabmmie 5.4.
Tabmuua 5.4 — CooTBETCTBHE KOMIETEHINH, POPMUPYEMBIX MPU W3yYCHUH JAUCIMIUIMHBI, 1 BUIOB 3aHS-

THH
§ Bune! 3angTuit
: .
E’ ‘g | Do
5 2 & S, PMBI KOHTPOJIS
= = S 3
<z = @)

OK-4 + + + OTyer 1o MHAMBUAYAIBHOMY 3a-
naHuio, Dx3ameH, Otyer 1o 1ado-
paTtopHoii pabote, Onpoc Ha 3a-
HATUSX, 3aueT, BricTyrieHue
(moknan) Ha 3aHsATHH, TecT

OIIK-3 + + + OTt4er N0 HHAUBUAYAIBHOMY 3a-
JaHuio, Dx3ameH, Otuer 1o 1ado-
paTtopHoii pabote, Onpoc Ha 3a-
HATUSX, 3aueT, BricTyrieHue
(moknan) Ha 3aHsATHH, TecT

OIIK-5 + + + OT4eT N0 MHAUBUIYAIBHOMY 3a-
nanuro, Jx3aMeH, OT4deT 1o J1abo-
patopHoii pabore, Onpoc Ha 3a-
HATUSIX, 3a4eT, BeicTymenue
(moknan) Ha 3aHsATHH, TecT

6. UnTepakTUBHBIE MeTOABI M (GOPMBI OPraHN3aLMU 00yYeHH s
He npenycmorpeno PVYII.

7. JJaGopaTtopHbie padoThI
HanmenoBanue nabopaTopHbIX paboT npuBeaeHo B Tabmuie 7.1.
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Tabmuua 7.1 — HaumeHoBaHue 1a00paTOpHBIX padboT

3 z§
HasBanus paznenos HaumeHnoBaHnue 1a00paTopHBIX padoT zF & %
= | E:
a S 2
= S}
1 cemecTp
2 TlporpammupoBanue Ha | Jlabopartopnas pa6ora NellloBTopenue sizpika Cu 8 OK-4,
si3pIKE Assembler. Hroro OIIK-3,
OIIK-5
3 IIporpammupoBanue Ha |JlaGoparopHast pabota Ne2IlopTel BBO/1a/BEIBO/IA 4 OK-4,
si3bike C. (General-purpose Input Output). bu6mmorexa SPL. OIIK-3,
Hroro OIIK-5
4 BBop BeIBOJ naHHBIX, | JIaboparopras pa6ora Ne4 IIIMM (IlIupoTHO- OK-4,
KOHTPOJIb U YIPABJICHUE | UMITyJbCHAsI MOAYJISLIUA) OIIK-3,
BHEIIIHUX YCTPOMCTB. Hroro 4 OIIK-5
Hroro 3a cemectp 16
2 cemecTp
6 IIpoexkTupoBanue JlaGopatopnas padota Ne 5 SPI-UnTtepdetic (ITocne- 16 |OK-4,
YCTPOUCTB IU(POBOIA JI0BaTeIbHBIN nepudepuiiHblii HHTEpdEiic) OIIK-3,
00pabOTKH CUTHAJIOB. Viroro 16 OIIK-5
Hroro 3a cemectp 16
Hroro 32

8. lIpakTHYeckue 3aHATHSA (CEMHUHAPHI)
He npenycmorpeno PVYII.

9. CamocrosiTesibHAs1 padoTa
Bunbl camocTosTenbHOM paboThI, TPYAOEMKOCTh U OpMEpyEeMbIe KOMITETESHITUH TIPECTABICHEI B
tabmune 9.1.
Tabmuma 9.1 — Busiel caMOCTOSTENBHON padOThI, TPYIOEMKOCTh M JOPMHUPYEMbIE KOMIIETCHIIUU

3 @]
2 z E
: | i:
Bunnr camocTosTeILHON & > 0O
HasBanus pasnenos z 7 &5 @OopMBI KOHTPOJIA
paboThI B s 2
=3 &2
(Y Qo 2
= S}
1 cemecTp
1 O0mume cBeneHns o [TpopaboTka JIEKITMOHHOTO 4 OK-4, Ompoc Ha 3ausATHAX, TecrT,
yCTpOMCTBax MUPPOBOH | Marepuala OIIK-3, |DOk3amen
00pabOTKH CUTHAJIOB. Wroro OIIK-5
2 IIporpammupoBanue Ha |IIpopaboTka JeKIIMOHHOTO OK-4, Omnpoc Ha 3aHsaTHAX, OT-
a3bike Assembler. Marepuala OIIK-3, |uer no mabopaTopHOii pa-
ToaroTosKa K 1a6opaTop- ] OIIK-5 oote, Tect, Dx3ameH
HBIM paboTam
OdopmiieHre 0TIETOB TIO 8
nabopaTopHBIM paboTam
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Hroro 20
3 IlporpammupoBanue Ha | [IpopaboTka JIEKIIMOHHOTO 4 |OK-4, Brictymiienue (noxnan) Ha
s3bike C. Marepuala OIIK-3, |3ansTuu, Onpoc Ha 3aHs-
OdopmiieHre 0TYETOB T10 g |OIK-5 mmx, 9Tq%T 1o J,}aGOpg'
nabopartopHbeIM paboTam TOPHOM pabote, 1ect, JK-
3aMeH
BrinosnHenne nHIUBHUIY- 10
aJbHBIX 33JIaHUN
[ToaroroBka K KOHTPOJIb- 8
HBIM paboTam
Hroro 30
4 BBoj BBEIBOJ, JAHHBIX, [TpopaboTka JIEKITMOHHOTO 4 OK-4, Brictymienne (moxmnam) Ha
KOHTpPOJIb U YIIPABJIIEHUE | MaTepHUaia OIIK-3, |3ansaTuu, Onpoc Ha 3aHs-
BHEIIIHUX YCTPOMCTB. 11K- THAxX, OT4eT 1 -
© YCTpOHC [ToaroroBka k 1aboparop- 8 0 > ’ 9 66 0 J,} a60pg
HBIM paGoTaM TopHOU paborte, Tect, k-
3aMeH
OdopmiteHre 0TIETOB TIO 8
JabopaToOpHBIM paboTam
Brinonnenne nHauBUIY- 10
aJIbHBIX 3aJIaHHUI
Hroro 30
Hroro 3a cemectp 84
[ToaroroBka u caava sK3a- 36 DK3aMeH
MeHa
2 cemectp
5 CxeMOTeXHUYCCKUI [IpopaboTka TeKIHOHHOTO 4 OK-4, Omnpoc Ha 3ansTuUsX, Tecr,
aHaJIn3 yCTPOMCTB Marepuaia OIIK-3, |DOk3ameH
1 poBoit 00padOTKH Hroro 4 OIIK-5
CUTHAJIOB U
nepupepunHbIX
YCTPOMCTB U aHAJIU3
COOTBETCTBYIOLIEH
TEXHUYECKUU
JIOKyMEHTAI1H.
6 IlpoexkTupoBanue [TpopaboTka JIEKITMOHHOTO 4 |OK-4, 3adet, Onpoc Ha 3aHATHUSAX,
ycTpoiicTB nudpoBoi Marepualia OIIK-3, |Otuer Mo UHAUBUAYAIIb-
TKU CUTHAJIOB. 11K- HOM Huto, Tect, Ok-
00pabOTKK CHrHANO OdopmiieHre 0TIETOB TIO 16 0 5 oMy 3a71aHuI0, Tect, 3
amMeH
JabopaToOpHBIM paboTam 3ame
Brinonnenne nHaIUBUIY- 24
aJIbHBIX 3aJIlaHHI
Hroro 44
Hroro 3a cemectp 48
Hroro 168
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10. KypcoBoii npoekrt / kypcoBasi padota
He npenycmotrpeno PVYII.

11. PeiiTuHroBasi cucreMa JJisi OLlEHKHU YCIIeBAeMOCTH 00y4aroumuxcst

11.1. banjbHbIe OLEHKH JJIsl 3JIEMEHTOB KOHTPOJIA
Tabmuua 11.1 — banibHble OLIEHKH JUISI 3JIEMEHTOB KOHTPOJISI

. . MaxkcumanbHbIN
o MaxkcuManbHBIH MaxkcuMabHBIH
DneMeHTH! yueOHOH 6asu1 3a mepuon Bceero 3a
6amn Ha 1-yto KT ¢ |  Gamnn 3a mepuon
NEeITENbHOCTH mexnay 2KT u Ha ceMecTp
Hauyana cemectpa | mexnay 1KT u 2KT
KOHEIl ceMecTpa
1 cemectp
BricTynenue (noknan) Ha 10 10
3aHATHH
Ormpoc Ha 3aHATUAX 5 5 5 15
Otuet no nmabopaTopHOii 15 15 15 45
pabote
Hroro makcumyM 3a nepu- 20 20 30 70
Oon
DK3aMeH 30
Hapacraromum ntorom 20 40 70 100
2 cemecTp
3auer 30 30
Omnpoc Ha 3aHATHAX 5 5 5 15
OTt4er no MHANBUAYANIb- 10 15 30 55
HOMY 33JJaHHIO
Hrtoro makcumyM 3a nepu- 15 20 65 100
on
Hapacrarommm ntorom 15 35 100 100
11.2. Ilepecyer 0a/1710B B OLICHKH 32 KOHTPOJIbHbIE TOYKH
[Tepecuer OanyoB B OLIEHKH 32 KOHTPOJIbHBIE TOUKHU MpeAcTaBieH B Tabuune 11.2.
Tabmuua 11.2 — [IepecueT 06ayuI0B B OLIEHKH 3@ KOHTPOJIbHBIE TOUKH
banibl Ha 1aTy KOHTPOJIBHON TOYKH OneHka
> 90% ot MakcuMabHON cyMMbI OansioB Ha naty KT 5
Ot 70% no 89% ot makcumanbHO#M cymmbl OanioB Ha Aaty KT 4
Ot 60% 1o 69% ot makcumasbHON cymMbl OaiioB Ha aaty KT 3
< 60% ot MakcuManbHOU cyMMBbI 6astoB Ha gaty KT 2

11.3. IlepecyeT cymMMBbI 02J1JIOB B TPAAULIMOHHYI0 U MEKIYHAPOAHYIO OLIEHKY
[Tepecuer cymMbl OaJIJIOB B TPAAMLIMOHHYIO U MEXIYHAPOIHYIO OIIEHKY INpEJICTaBleH B TabJHIe
11.3.
Ta6muma 11.3 — IlepecueT cyMMbl 0aJIJI0B B TPAAMLIMOHHYIO U MEXKTYHAPOIHYIO OIICHKY

Urorosas cymma 0asios,

Onenka (I'OC) YYHUTHIBACT YCTCIIHO CAAHHBIN Onenka (ECTS)
9K3aMeH
5 (oTM4YHO) (3aYTEHO) 90 - 100 A (0oTH4HO)
4 (xopomio) (3a4TeHo) 85 -89 B (ouens xoporiio)
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75 - 84 C (xoporo)
70 - 74
65 - 69 D (ynoBneTBOpHUTENIBHO)
3 (yIOBIETBOPHUTENHHO) (3a4TEHO) 60 - 64 E (ocpexcreero)
2 (HeyHOBICTBOPHTENSHO) (HE Hwxe 60 6ayoB F (Hey1oBIETBOPUTEIBHO)
3a4TEHO)

12. YueOHO-MeTOAUYecKOe U MHPOPMANIMOHHOE 00ecTiedeHrue TUCIHIIIMHBI

12.1. OcHoBHas JUTEpaTypa
1. TIIporpammupoBaHHe MHKPOKOHTPOJUIEPOB [DJIEKTPOHHBIA pecypc|: CTpaTeruss U TaKTHUKa
[DnexkTponnbIil pecype] / A. O. Matromus ; pen., Xynox. J. A. MoBYaH. - DJIeKTpOH. TEKCTOBBIC JaH. -
M. IMK TIlpecc, 2017. - on-line uB. ui., puc. - bubmorp. c. 348-352. - Ilpeam. ykas. c. 353-355. - ISBN
978-5-97060-098-6 b. 11. - Pexxum nmoctyma: https://e.lanbook.com/reader/book/93261/#5 (mara obGpare-
Hus: 26.07.2018).

12.2. lonotHUTEILHAS JIATEPATYpa
1. XaptoB, Bsuecnar SIkoBneBud. MUKpOIPOLIECCOPHBIE CUCTEMBI : yueOHOE TTocoOue ISl BY-
30B. - M. : Akagemus , 2010. - 352 c. (Hanmmune B Oubmmoreke TYCVYP - 16 3k3.)
2. Marna, FOpuit Crenanosud. [IporpammupoBanue u omiagka C/C++ nmpumokeHu# 1isi MUKPO-
koHTpoiuiepoB ARM : Hayunoe uznanue. - M. : JIMK Ilpecc , 2012. - 168 c. (Hanuuue B 6ubianoreke TY -
CVYP - 11 5x3.)

12.3. YueOHO-MeTOAMUECKHE TOCOOHS

12.3.1. O0s3aTesibHbIE Y4eOHO-MeTOAHuYeCKH e M0CO0Uus

1. Merogudeckoe mocobue Mo MPOrpaMMHPOBAHHIO MUKPOKOHTPOJUIEPOB [DIEKTPOHHBIN pe-
cypc]: YuebHo-meronnueckoe nocodue / [lyropkun A. B., I'ybapera P. B., Copokuna E. C., boituenko A.
B., MykameB A. M. - 2015. 45 c. - Pexxum noctyna: https://edu.tusur.ru/publications/5896 (mara obpare-
Hus: 26.07.2018).

2. Meromuveckue peKOMEHIAIMN TI0 CAMOCTOSATEIBHONH paboTe CTYICHTOB BCEX CIIEUATIBHO-
CTel W HampaBJICHUH [ DJIeKTpOHHBIN pecypc]: YaeoHo-meToaumueckoe nmocooue / Kazakesuu JI. U. - 2016.
15 c. - Pexxum nocryna: https://edu.tusur.ru/publications/6050 (nara o6pamenus: 26.07.2018).

12.3.2. YueOHO-MeTOAMYeCKHE MIOCOOMSA JIsl JIMI € OTPAHMYEHHBIMH BO3MOKHOCTSIMH 3/10POBbS U
HHBAJIN/10B

Y4eOHO-MeToIMUEeCKUEe MaTepHralibl Il CAMOCTOSITENIbHOM U ayAUTOPHOM pabOThl 00ydaroluxcs
U3 YMCIIa JIUL] C OrPAaHMYEHHBIMH BO3MOKHOCTSIMU 370POBbSI U MHBAJIHMJIOB MIPEJOCTABISIOTCA B (popMax,
aJalTHPOBAHHBIX K OTPAaHUYEHUSM UX 3/I0pPOBbS U BOCIPUATUS UHPOPMAIIIH.

JL1s1 a1 ¢ HapyIIeHUsIMH 3PeHus:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B [e4aTHOU (hopMe yBETUYEHHBIM HIPUPTOM.

JLJ1s1 JIM1 ¢ HApYLIeHUsIMH CJIyXa:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHou opme.

JI1s1 1M1 ¢ HAapYLIEeHNsIMH OIIOPHO-ABUIATeJILHOIO aNapara:

- B (hOpMeE INIEKTPOHHOI'O TIOKYMEHTA;

- B IeyaTHoOU (hopme.

12.4. IIpo¢eccnonaibHbIe 0a3bI JAHHBIX U MHPOPMALMOHHBIE CIIPABOYHbIEC CHCTEMBbI

1. Ilpu u3ydeHHMH TUCHMIUIMHBI pPEKOMEHAyeTcs oOpamiarbcst K 0a3aM JaHHBIX, HMH(OpMaIu-
OHHO-CIIPAaBOYHBIM M  TIOMCKOBBIM cHucTemMaMm, K KotopeiMm y TYCVYPa otkpeIT nmocrym:
https://lib.tusur.ru/ru/resursy/bazy-dannyh
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13. MaTtepuaibHO-TEXHMYECKOE 00ecneyeHre JTUCIUILJIMHBI U TPpedyeMoe MPorpaMMHoOe
ob0ecneueHue

13.1. O0uue TpeOOBaAHUA K MATEPUAIBLHO-TEXHUYECKOMY U IIPOrPAMMHOMY 00ecrie4eHnIo
AUCHHUILIMHBI

13.1.1. MaTepuaJibHO-TeXHHUYECKOEe U IPOrPAMMHOe o0ecnevyeHue sl JIEKIIMOHHbIX 3aHATHH
Jlist mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIOBBIX M MHIAWBUYaTbHBIX KOHCYJABTALIUH, T€-
KYIIETO KOHTPOJIS M MIPOMEKYTOYHOU aTTECTAIlUU MCIOIB3YeTCs yIeOHast ayquTOPHs ¢ KOJTUIECTBOM I10-
CaZIoYHBIX MeCT He MeHee 22-24, 00opynoBaHHAs JOCKOM M CTaHAApTHOH yueOHOIl mebenbro. MeroTes
JIEMOHCTPAIIMOHHOE 000pYIOBAaHUE U YU4€OHO-HATIIAIHBIE TTOCOOMsI, 00€CTICUNBAIOIINE TEMATHUECCKUE WJI-
JIOCTPALIMHU 0 JIEKIIMOHHBIM pa3ielaM TUCIUIUINHEI.

13.1.2. MaTepuaIbHO-TEXHHYECKOE U MPOrpaMMHOe odecreyeHue 115 JJaGopaTopHbIX padoT
YueOnas aymuropus «Lludposas cBs3b» ocHoBana coBMecTHO ¢ Keysight Technologies
yueOHast ayTuTOpHsl ISl IPOBEACHHUSI 3aHATHI MPAKTUYECKOTO TUTIA, YIeOHAsT ayIUuTOPHS IS TIPO -

BEJICHUS 3aHITHH JIAOOPATOPHOTO THUTIA
634034, Tomckas obnacts, . Tomck, Bepumnuna ynuia, 1. 47, 309 ayn.
Onwucanue uMeronierocst 000pyIoBaHuU:
- 10 pabouux craniuit Ha 6ase mporeccopoB Intel Core i5;
- locka marHUTHO-MapkepHas Brauberg;
- Otnanounsie mwarel DEO-NANO na 6aze I[IJIMC Altera Cyclone IV (4 mir.);
- Otnagounsie maatel DEO-CV-board Ha 6a3e [TIJIMC Cyclone V (6 mrT.);
- Kommutekt crienmanusupoBanHoi yueOHOW MebOenu;
- PaGouee mecTo mpemnoaBares.
[IporpamMmMHoe obecnieueHue:
— Adobe Acrobat Reader
— Google Chrome
— LibreOftice

13.1.3. MarepuajibHO-TeXHUYECKOE U MIPOrPaMMHoOe o0ecrneuyeHue 1Jisi CAMOCTOSATeIbHOW padoThI
Jiiss caMoCTOsTENbHON pabOThl UCIIONB3YIOTCS y4eOHBIE ayAMTOPHH (KOMITBIOTEPHBIE KIIACCHI),
PacIOJIOKEHHBIE TI0 aJIpecaM:
- 634050, Tomckast obnacTs, r. Tomck, Jlennna npocnexr, a. 40, 233 ayn.;
- 634045, Tomckas obmacts, T. Tomck, yin. KpacHoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckast 06nacTh, r. Tomck, Bepmmnuna ynuua, 1. 47, 126 ayn.;
- 634034, Tomckast obmacTh, T. Tomck, Bepmmanna ymuma, 1. 74, 207 aya.

CoctaB 000py/IOBaHUS:

- yueOHast mebenb;

- komnsroTepsl kinacca He Hke [I9BM INTEL Celeron D336 2.81'T. - 5 miT.;

- KOMIBIOTEPHI MOJIKIIOYCHBI K ceTh «/HTepHeT» U 00eCleYnBarOT JOCTYI B AJIEKTPOHHYIO HH-
(hopManMOHHO-00pa30BaTEIbHYIO Cpely YHUBEPCUTETA.

[Tepedens mporpaMMHOTO 0OECIICUCHUS:

- Microsoft Windows;

- OpenOftice;

- Kaspersky Endpoint Security 10 s Windows;
- 7-Zip;

- Google Chrome.

13.2. MaTepnanbno-TeXanecxoe o0ecneyeHue AUCHUIIVIMHBI 1JI JIMI ¢ OrPAHUYC€HHBIMH
BO3MOKHOCTAAMMU 310POBbSI U HHBAJIU10B
OcBocHHE JUCHUIUIMHEBL JIMaMU € OIPaHMYCHHBIMU BO3MOXHOCTAMHU 3J0POBbA U MHBAJIWIAMU
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OCYILECTBIIIETCS C UCIIOIB30BAHUEM CPEICTB 00ydeHHs OOIIET0 U CHEeIMaIbHOI0 Ha3HAUYCHHUS.

ITpu 3aHATHAX ¢ 00YYaIOUIMMHUCS ¢ HAPYIIEHUSAMH CJYXa [IPEeyCMOTPEHO UCIIOJIb30BaHUE 3BYKO-
YCUJIMBAIOILEH anmapaTypbl, MyJIbTUMEIUHHBIX CPECTB U PYTUX TEXHUUYECKHUX CPEACTB MpueMa/mepena-
yy yueOHOM MH(POPMAIUK B TOCTYIMHBIX (hOpMax, MOOUIILHON CUCTEMBI MPEIOIaBaHUS I 00YJarOIINXCS
C MHBAJIUAHOCTbIO, TIOPTATUBHOM MHIYKIIMOHHOM CHCTEMBI. YueOHas aymuTopusi, B KOTOPOH 3aHUMAIOTCA
oOyJaromuecs: C HapylmIeHHEeM Cyxa, 000pyJIoBaHa KOMIIBIOTEPHOW TEXHUKOM, ayTMOTEXHUKOH, BHJIEO-
TEXHUKOU, SJIEKTPOHHOU JOCKOU, MYJIbTUMEAUMNHON CUCTEMOM.

ITpu 3aHATHAX C OOYYAIOUIMMHUCS ¢ HAPYLIEHUSIMH 3PEHUSIMH IIPEIYCMOTPEHO HCIIOJIb30BaHUE B
JICKIIMOHHBIX U Y4EOHBIX ayAUTOPHUIX BO3MOKHOCTH IPOCMOTPA YAAICHHBIX 00BEKTOB (HAIIpUMep, TEKCTa
Ha JIOCKE WM CJIaiiia Ha SKpaHe) Py MOMOIIM BUACOYBEINIUTENEH A1 KOM(POPTHOTO MPOCMOTpA.

[Tpu 3aHATHAX ¢ O0YYaIOUIMMHCS ¢ HAPYUIEHUSIMM ONOPHO-ABUIaTeJbHOI0 aNNapaTa HCIolib-
3yI0TCA albTEpHATUBHBIEC YCTPOMCTBA BBOJIA MH(OPMALIUK U IpYTHe TEXHUUECKUE CPENICTBA ITpUeMa/nepe-
naun yuyeOHOM MHpOpPMaI B JOCTYIHBIX (popMax, MOOMIIBHOW CHCTEMbI OOYUeHUs JUIs JIIOJeH ¢ UHBaA-
JUIHOCTBIO.

14. OueHouyHble MaTepUAJIbI U METOAMYECKHE PeKOMEHAAIUH 110 OPraHU3aluu U3yYeHHUsI
AUCHUTLTHHBI

14.1. Coaep:xaHue OLEHOYHBIX MATEPUAJIOB U METOANYECKUE PEKOMEH AU
s onleHKH cTenieHr c(hOPMHUPOBAHHOCTH U YPOBHSI OCBOCHHS 3aKPEIUICHHBIX 32 JHCLUIUIMHON
KOMIICTCHITUI MCTIOJB3YIOTCS OLICHOYHBIE MaTepUalibl B COCTARBE:

14.1.1. TecToBble 3agaHus
1) Ha si3p1ke Assembler nmepemecTuTh 1aHHBIE U3 peructpa A B peructp B

1)MOV A, B

2)MOV B,A

3)B=A;

4)assign B = A;

2) Ha s3p1ke Cu mepeMecTUTh JaHHbIE U3 IEpeMEHHOH int A B mepeMeHHylo int B;

1)MOV A, B

2)MOV B,A

3)=A;

4)assign B = A;

3) [ns nepenaun JaHHBIX MEXIY ABYMs ycTpoicTBaMu (master u slave) no unrepdeiicy SPI unc-
MIOJIB3YFOTCS IIMHBIL:

1) miso, mosi, sclk, en, rst

2) miso, mosi

3) miso, mosi, preset, sclk

4) miso, mosi, sclk, ss

4) Yro o3Ha4yaeT (HOpMyIHUPOBKA «YCTAHOBUTH OUT B peructpen?

1) 3anucaTh B JaHHBINA OUT 3HAYCHHUE PAaBHOE STUHUIIS

2) 3anucaTh B JaHHBIM OUT 3HAUEHUE PABHOE HYIIIO

3) Ouuctka perucrtpa.

4) OnpenenuTsb TOUKY BXOJa

5) Uto o3HauaeT GopMyIHUpPOBKa «COPOCUTH OUT B PETUCTPE»?

1) 3anucaTh B JaHHBINA OUT 3HAYCHHUE PAaBHOE STUHUIIS

2) 3anucaTh B JaHHBIM OUT 3HAUEHUE PABHOE HYIIIO

3) Ouuctka perucrtpa.

4) OnpenenuTs TOUYKY BXoJa

6) Kak na fI3pixe Cu 3anuceIBaeTcs oneparus B3sSTus aapeca?
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1) &

2)?

3)=

4) adr

7) Kak Ha s3p1ke Cu 00BABUTH (PYHKIMIO PUHUMAOILYI0 () apryMEHTOB M BO3BPAIIAIOLIYIO 3HA-
yeHue Tuna double?

1) double function = 0;

2) double function;

3) void func(double)

4) double func(void);

8) Kakoe 3HaueHue OyJeT MMETh MepeMeHHast A TocIie BBITIOJHEHHS KO, HAITMCAHHOTO Ha SI3bIKE
Cu.:

int A=0;

if(A)

A=2;

else

A=3;

1)2

2)3

3)0

4)5

9) Kakoii moayie B MUKpOKOHTposuiepe AVR mo3BoisieT UCIosib30BaTh MHUPOTHOM MMITYJIBCHYIO
MOIYJISIAIO?

1) Timer

2) ADC

3) UART

4) EEPROM

10) KommenTapun Ha s3pike CH MOTYT HAUMHATHCS C CHMBOJIA?

1)$

)~

3)//

4)#

11) IIpu 0OBsiBIEHNN TIEPEMEHHOM
uint§ t A=0b1011011;

nepemMeHHas A OyieT uMeTh 3HaueHue?

1) 10110112

2) 0110112

3) 11011012

4) 101101

12) Yrto o3HauaeT GOpMyJIMPOBKA «BBIXOIHOW MOPT MOATSIHYT K HAMPSHKEHUIO ITUTAHUS)?

1) [TopT nmpukperyieH k OJIOKY MTUTAaHWS THOKUM PE3MHOBBIM MaTEPHAIIOM.

2) Iopt TpebyeT AOMOTHUTENEHONU KOH(PUTYpALTUH

3) [lopt He ucnpaBeH

4) Ilopt coenuHEH Uepes3 pe3UCTop ¢ MUTAIOIIEH ITMHON

13) Kak Ha s13p1ke Assembler B peructp A 3anmcath cymmy peructpoB A u B?

1) ADD B, A
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2) MOV B, A

3) A addition B

4) ADD A,B

14) Kak Ha s3pike Cu B peructpe PORTA ycTaHOBUTH TISATHIN OWT, HE U3MEHHUB 3HAUYECHUE OCTAJIb-
HBIX?

1) PORTA &= ~(1<<4);

2) PORTA set 5;

3) PORTA=4

4) DDRA |= 1<<4;

15) Ha s3pike Cu MaccuB M3 JECSATH YETHIPEXOANTHBIX LEIOYMCICHHBIX 3HAUYCHUH MOXXHO OOb-
SABUTbH C IOMOIIBIO KOHCTPYKLIUU:

1) int array[4];

2) int array10[4];

3) char a[10-4];

4) int a[10];

16) Llenounciennple KOHCTAHTHI a=5 1 b=3 Ha s13b1ke CU MOT'YT OBITh OOBSIBIICHBI

1) const int a=5, b=3;

2) parameter a=5, b=3;

3) const a=5, b=3;

4) a=5, b=3 constant;

17) Kak na s3eixke Cu B peructpe DDRD cOpocuth TpeTuii OMT, HE U3MEHHB 3HAUYCHUE OCTaJb-
HBIX ?

1) DDRD &= ~(1<<2);

2) DDRD reset 3;

3) DDRD =2

4) DDRD |- 1<<2;

18)YTo 03HauaeT ciaenyrouiee BoIpakeHUE Ha A3bIke CH:
int R =255;

R=R>>1;

1) Cosur R nHa 1 pa3psing BieBo

2) Cneur R nHa 1 paspsin BripaBo

3) 3amnuch B R 3Hauenus 1

4) Bemmonnenue onepanuu R «MHOTO 00JIbIIe eTHHULIBI
19) Kakoe 3HaueHue Oyaetr uMeTh nepeMeHHas W:

int W=25;

W =W/2;

1)5

2)0

3)2.5

4)2

20) Kakue onepanuu npeacTaBiIeHbl HIKE:
CED, C~», « || »

1) Ykazarenb, neneHue, KOHKaTeHaIUS

2) ApudpmeTnueckoe yMHOXKEHHE, JJOrHYecKasi HHBepcus, moourosoe M

3) ApudmMeTnueckoe yMHOKEHHUE, TOOUTOBAsI MHBEpCHs, jorudeckoe MJIN
4) Yka3zatenb, HOOUTOBast UHBEpCHs, Toruueckoe 1
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14.1.2. Dx3aMeHAIlHOHHBbIE BONPOCHI
1) Onpenenenne ycrpoiicTa 1udpoBoit 00padboTku curnanoB. HazHaueHnue, 061acTh UCIOIB30Ba-
HUA, OCHOBHBIC ITAPaAMCTPHI.

2) YerpoiicTBO MUKpOKOHTpouiepoB ATmega.

3) OmnucaHue M THUIIOBBIE XapaKTEPUCTUKU OCHOBHBIX Moayieil MukpokoHTposiepoB (GPIO,
Timer, ADC, UART, SPI).

4) CuHTaKCHC OCHOBHBIX WMHCTPYKIHH si3bika Assembler miss ARM. Ilpumepsl ucmonab30BaHUs
OCHOBHBIX HHCTPYKIUH.

5) Tunbl nanHbIX sf13b61ka Cu. CHHTAaKCUC OCHOBHBIX 0mepaTopoB sA3bika Cu. IIpumeps! ucnonb3oBa-
HUSI OCHOBHBIX OIIEPaTOpPOB.

6) Ommcarp nepudepuitapiii Moayinb GPIO mukpokonTposiepa ATmegal6. YcTpoiicTBO, OCHOB-
HBIE€ XapaKTEpUCTUKHU, IPUMEP UCIOJIH30BaHHUS.

7) Onucates nepudepuitabiii Mmogyns Timer ATmegal6. YcTpoiicTBO, OCHOBHBIE XapaKTEPUCTUKHY,
IpUMEP UCTOIb30BaHUS.

8) Ommucarp nepudepuitapiii Mmoxyas UART ATmegal6. YcrpoiicTBO, OCHOBHBIE XapaKTEPUCTHKH,
MpHUMEP UCIOJIB30BaHUS.

9) Onucate nepudepuiinsiii Mogyns ADC ATmegal6. YcrpoiicTBO, OCHOBHBIE XapaKTEPUCTUKH,
IpUMEP UCTOIb30BaHUS.

10) Omucare nepudepuitapii Mmoayas SPI ATmegal6. YcrpoiicTBO, OCHOBHBIE XapaKTEPUCTUKH,
MpUMEP UCIOJIB30BaHUS.

12) IpepsiBanus. OnpeneneHre, Ha3HaYEHUE, TPUHIUI Pa0OThI, OCHOBHBIE XapaKTEPUCTHKH.

13) Pacckazath o cmocobax W uHTepdeiicax NpPOIMBKA MHUKPOKOHTPOJJICPOB Ha MpUMepe
ATmegal6

14) Wnrepdeiic RS232. VYcerpolicTtBo M HazHadeHHWEe HMHTEp(deiica, OCHOBHBIE XapaKTEPUCTUKH,
CTPYKTypHas cXema MOJAKIIOYCHUS yCTPOICTB, (hopmat kaapa.

15) Unrepdetic SPI. YerpoiicTBo u HazHaueHue nHTepdeiica, OCHOBHBIE XapaKTEPUCTHKH, CTPYK-
TypHas cXeéMa MOJKIFOUEHHS OJHOTO U HECKOJIBKMX YCTPOMCTB K IIMHE.
16) Hamucats nporpammy Juis npreMa u 3anucu B MaccuB 16Ttu Oaiit mo untepdeiicy UART mis

MHKpOoKOoHTposuiepa ATmegal6.

17) Harmucatp mporpammy s 3amucu 100 orcaeroB moayinst ADC B MaccuB J1si MUKPOKOHTPOJ -
nepa ATmegal6.

18) Hanmcatp nporpammy Ajsl OTIPaBKU MaccuBa JaHHBIX U3 16Tu Oaiit o untepdeiicy UART
I MUKpOoKOHTposuiepa ATmegal6.

19) Harmucatp mporpamMmy jisi IEPUOAMYECKOTO M3MEHEHHUS HANPSDKEHUS (HU3KHH, BRICOKUN YPO-

BeHb) Ha BeIXoAHOM TopT PD3 ¢ wactortoit 1 I'i, ucnons3ys momyns Timer, 1jis MUKPOKOHTPOJUIEpA
ATmegal6
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20) Kak ¢ moMoIp10 MUKPOKOHTPOJIEPA MOXKHO OIIEHUTh 3HAYCHHE YaCTOTHI BXOAHOTO aHAJIOTOBO
curnana? OnmcaTh ajdropuT™M, yKazaB HCIOJIb3yeMble nepudepuiiHple yCTPOHCTBa MUKPOKOHTPOJUIEPA.
OnucaTth OrpaHUYEHUS JJIs1 ATOM 3a/1auM.

14.1.3. Tembl 0NIPOCOB HA 3aHATUSX

OcHOBHBIE IOHATHSL, CTPYKTypa MporpaMmsl, 6a30Bble KOMaHIbl. OTIa UK.

OcHOBHbIE XapaKTePUCTUKHU, KJIacCU(PUKAII U Ha3HaYeHHE HU(POBBIX YCTPOICTB.

OcHOBHBIE NOHATUSA, CTPYKTYpa IPOrpaMMBbl, CHUHTAKCUC OIEPAaTOPOB. 3alUCh B PErHCTPHI, NEPU-
¢epuiinbiii moxyns GPIO.

bazoBeie nepudepuiinbie 3nemenTsl: cuetuuk, AL unrepdeiic SPI.

AHanu3 TUNOBOW TeXHUYECKOW ToKkyMmeHTauuu (datasheet) m TUIOBBIX PYKOBOJCTB IO IpOrpam-
MHUpOBaHHUIO (programming guide) 11t MUKPOKOHTPOJUIEPOB U MOJKIIOYAEMbIX BHEIIIHUX JAaTYMKOB.

[Toxonpl TPOEKTUPOBAHUS CXEMOTEXHUYECKUX PEIICHUN JJis YCTPOUCTB IU(PPOBOl 00pabOTKU
CUTHAJIOB.

14.1.4. Tembl HHANBUAYAJTbHBIX 321aHUI
[udposast 06paboTKa cUTHAJA C JaTYUKA 3BYKA.
YrpaBlieHUE MArOBbIM JIBUTATEIIEM.
CunTtbiBaHue HHPOPMALIMU C AATYUKA TEMIIEPATYPHI.

14.1.5. TemsI foKI12/10B
[Mudposas 06paboTKka curHana ¢ JaT4MKa 3ByKa.

yl'lp ABJICHUC IArOBbIM ABUIATCIICM.

CunuThIBaHue HH(bOpMaL[I/IH C JaTYMKa TEMIICpaTyphbl.

14.1.6. 3auér
1) Onpenenenue ycrpoiictsa nudpoBoi 00padoTku curHanos. Kinaccudukamnus. OcHOBHBIE TTapa-
MeTpbl MUKPOKOHTPOJUIEPOB.

2) BHyTpeHHee ycTpoiCTBO MUKPOKOHTPOJLIEPOB.

3) CuHTakcuc OCHOBHBIX OIEpaTOphl si3blKa MporpaMMmupoBaHust CH, MPUMEPHI UCIIOJIb30BAHUS
OCHOBHBIX OIEpaTOpOB.

4) CUHTaKCHC OCHOBHBIX MHCTPYKIMH SI3bIKa MporpaMMupoBaHus Assembler, mpumMepsl UCHOIb-
30BaHMS UX UCIIOIH30BAHUS.

5) Anroputm paboThI ¢ epu(epUHHBIME YCTPOMCTBAMH MHUKPOKOHTPOJUIEpOB. OCHOBHBIE Xapak-
TEPUCTHKH NepU(PEPUIHBIX YCTPOICTB, IPUMEPHI.

14.1.7. Tembl 1a60paTOpHBIX padoT
JlaGoparopHas pabota Nel
[ToBTOpenue a3pika Cu
JlaGoparopHast paGota No2
[Topter BBoga/BeiBoga (General-purpose Input Output). bubmmorexa SPL.
JlaGoparopHas pabota Ne4 III1M (ILIupoTHO-UMITYIbCHAS MOYJISIIIHS )

14.2. TpeOoBaHUS K OLIEHOYHBIM MaTePHAJIAM ISl JIUI] ¢ OTPAHUYEHHBIMH BO3MOKHOCTAMU
310POBbS1 1 HHBAJIH/I0B
st it ¢ orpaHUYEHHBIME BO3MOXKHOCTSIMU 3JI0POBbSI M HHBAIHMJIOB MPEAYCMOTPEHBI JOTIOTHH -
TEJIbHBIEC OLIEHOYHbIE MaTepPHalIbl, IEpEUeHb KOTOPBIX YKa3aH B Tadmuie 14.
Tabmuma 14 — JlonomHUTEIRHBIC MaTepUaIbl OLICHUBAHUS JIJIS JIUI] C OTPAaHUYECHHBIMHA BO3MOXXHOCTSIMHU
30pOBbs U HHBAINJOB

KaTeI‘OpI/H/I BI/II[I)I JOIIOJTHUTCIBbHBIX OLICHOYHBIX q)OpMBI KOHTPOJIA U OICHKH

CornacoeaHa Ha noprane Ne 36789 16



oOyJarommmxcs

MaTepuaoB

pe3yabTaToOB 00yUEHUS

C napyumeHusMu
ciryxa

TecTsl, MUCEMEHHBIE CAMOCTOSITEIIbHBIC
paboTHI, BOIIPOCH! K 3a4ETY,
KOHTPOJIbHBIE PA0OTHI

[TpeumyIieCTBEHHO MUCHMEHHAS
poBepKa

C napymeHusMu
3peHus

CobecenoBanue 1o BOIPOCAM K 3a4eTy,
OTIPOC TIO0 TEPMUHAM

[TpenmMyIieCTBEHHO yCTHAsI IPOBEPKa
(MHIMBUAYATIBHO)

C napyueHusMu
OIIOPHO-
JBUTATEJILHOTO
anmapara

Pemenne MUCTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIC pa6OTI>I, IIMCBbMCHHBIC
CaMOCTOSTENIbHBIE PabOTHI, BOIPOCHI K
3a4eTy

HpCI/IMyme()TBeHHO JUCTaHIITMOHHBIMHA
MCTOAaMM

C orpaHuuYeHHUSIMH 110
OO0IIeMeTUITUTHCKIM
MOKa3aHUSIM

TecTbl, MUCEMEHHBIE CAMOCTOSITEIIbHBIE
paboThl, BOMIPOCHI K 3a4ETy,
KOHTPOJIbHBIC Pa0OTHI, YCTHBIE OTBETHI

[IpenMy1iecTBEHHO IPOBEpPKA
METOJJAMHU HCXOAS U3 COCTOSHUS
00ydaronierocst Ha MOMEHT IPOBEPKHU

14.3. MeTtoauueckue peKoMeHAAIMH M0 OLeHOYHBIM MaTepHAaJIaM JIsl JUI ¢ OTPAHUYEHHbIMHU
BO3MOKHOCTSIMHU 3/10POBbSI U HHBAJIN/I0B

Jis M1l ¢ OrpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBbS M MHBAJIUIOB HPEAyCMAaTPUBACTCS J10-
cTymnHas ¢popMa NpeoCcTaBIeHUS 3aJaHU OIIEHOYHBIX CPEJICTB, @ UMEHHO:

- B IleyaTtHo# (opme;

- B Ie4aTHOU (hopMe C YBETUUEHHBIM LIPUPTOM;

- B (hOpMeE INIEKTPOHHOI'O TIOKYMEHTA;

- METO/IOM YTEHUS ACCUCTEHTOM 33/IaHUs BCIYX;

- IIPEIOCTaBJICHNE 3aJJaHUsl C UCIIOJIb30BAaHUEM CYpPIOIIEPEBOA.

Jluam ¢ OrpaHM4eHHBIMH BO3MOXHOCTSIMU 3JI0pOBbsl M MHBAIMJAM YBEIMUYUBAETCA BpeMs Ha
MOJI'OTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. i1 TakKuX 00y4aromuxcs MpeIycMaTpiuBaeTcsl TOCTYII -
Hast (popMa MpeoCTaBICHHs OTBETOB Ha 3a/1aHus, & UMEHHO:

- MMCbMEHHO Ha Oymare;

- HaOOp OTBETOB HAa KOMIIBIOTEPE;

- Ha0Op OTBETOB C UCIIOJIb30BAHUEM YCIIYT ACCUCTEHTA;

- [IPE/ICTaBICHNE OTBETOB YCTHO.

[Iponienypa oreHUBaHUS PE3yIbTATOB OOYYEHHS JIMII C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 3/10pO-
Bbsl M MHBAJIMJOB IO JUCLUIUIMHE MpelycMaTpUBaeT MpeaocTaBleHue HHpopManun B popmax, aJanTH -
POBaHHBIX K OTPAaHHYCHHUSAM UX 370POBBS  BOCHIPUATHS HH(POPMALINN:

JL1s1 JIMI ¢ HAapyIIeHUsIMM 3PeHust:

- B (hopMe IIIEKTPOHHOTO IOKYMEHTA;

- B [le4aTHOU (hopMe yBETUYEHHBIM HIPUPTOM.

JI1s1 1M1 ¢ HAapyIIeHUsIMM CJIyXa:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHoOU (popme.

JI1s1 1M1 ¢ HApyIIeHUSIMM ONIOPHO-ABUTaTe/ILHOI0 annapara:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHou opme.

[Tpy HEOOXOMUMOCTH /TS JIUI] C OTPAHUYCHHBIMH BO3MOXXHOCTSIMU 3/I0POBbS U MHBAJIUI0B TPOILIE-
Jlypa OLICHUBAHMsI PE3yNIbTaTOB 00y4EHUsI MOXKET POBOAUTHCS B HECKOIBKO ITAIOB.
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