MHUHHUCTEPCTBO OBPA3BOBAHUS 1 HAYKHM POCCUHMCKOM ®EJEPAIIMA
DenepajbHOE TOCYIAPCTBEHHOE OI0KEeTHOE 00pa3oBaTe/ibHOE YUpek/JIeHHe BbICIIero 00pa3oBaHus

«TOMCKHM TOCYJIAPCTBEHHBIN YHUBEPCUTET CUCTEM
YITPABJIEHWA N1 PAIMOSJIEKTPOHUKI»

(TYCYP)
YTBEPXIAIO
JlupexTop nenapraMmeHTa 00pa3oBaHuUs
II. E. Tposn
«_» 20

PABOYA S ITPOI'PAMMA TMCHUITJIMHBI
IMporpamMupoBaHre MUKPOKOHTPOJLIEPOB

VYpoBeHb 00pa3oBaHus: BbIcIee 00pa3oBaHue - fakajgaBpuaT

Hanpasnenue noarorosku / crienuanbHOcTh: 11.03.03 KoncTpynpoBaHue ¥ TEXHOJIOTHSA 3JIEKTPOHHBIX
CpelcTB

Hampasnennocts (npoduns) / cnennanuzanusi: KoHcTpynpoBaHHue M TEXHOJIOTHSI HAHOIJIEKTPOHHBIX
CpelcTB

dopma oOyueHUs: OUHASA

@axkynbreT: PK®, PagnokoHcTpyKTOpCKH GaKyJIbTeT

Kadenpa: KYJIP, Kadenpa koncTpyupoBaHusi y3J10B U JeTajiell paguo3JeKTPOHHOM annapaTypbl
Kypc: 2

Cemectp: 4

Y4eOus1ii man Habopa 2015 rona

PaCHpC,Z[CJ]eHI/IC paGoqero BpPEMCHU

Ne Bunpl yueOHO# nesTebHOCTH 4 cemecTp Bcero Ennanner
1 Jlexknuu 34 34 JacoB
2 IIpaxTryeckue 3aHATUA 34 34 4acoB
3 JlaGopaTopHbie pabOThI 16 16 JacoB
4 Bcero aynuTopHbIX 3aHATUI 84 84 4acoB
5 CamocTosiTenbHas paboTa 96 96 4acoB
6 Bcero (06e3 sx3amena) 180 180 4acoB
7 [ToaroroBka u craya sK3amMeHa 36 36 4acoB
8 OO0m1as Tpy10eMKOCTh 216 216 4acoB
6.0 6.0 3.E.

DKk3aMeH: 4 cemecTp

Tomck 2018
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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
npotokost Ne 206  oT « 26 » 4 2018 1

JINCT COI'JTACOBAHUA

Pabouas mporpamma AUCIUIUIMHBI COCTaBJICHA C y4eTOM TpeOoBaHUHU (enepaabHOTO Trocynap-
CTBEHHOTO 00pa3oBaTeNbHOTO cTaHaapTa Bhiciiero oopazoBanus (CPI'OC BO) no HampaBiieHHIO MOATO-
toBKH (crienanbHOCTH) 11.03.03 KoHCTpyHpOBaHHE W TEXHOJIOTHS AJICKTPOHHBIX CPEJCTB, YTBEPKICH-
Horo 12.11.2015 ropa, paccmorpena u onoOpena Ha 3acemanun kadenper KVIP «  »

20 roma, mpotokois Ne

Pa3zpaboTunku:
cTapumii npenogasarens kagp. KY/IP

3aB. ka. TYCVYP, xad. KY/IP

3aBeayromumii odecreunBaronieii kad.

KY/JIP

A. A. bomOu3oB
A. T Jlommuios

A. T Jloumnos

Pabouas mporpamma JTUCIUIUIMHEI COTIIacoBaHa ¢ (DaKyIbTETOM M BBITyCKaroIel Kadeapoii:

Hexan PK®D

3aBenyromnuii BeITycKaroIen kag.

KV/JIP

OKCIEPTHI:

JlonieHT Kadeapbl KOHCTPYUPOBAHUS
Y3JIOB U JIeTalied paJrodIeKTPOHHOM
armaparypsl (KY/IP)

[Tpodeccop kadenpsr KOHCTPYHPOBA-
HUS y3JI0B U JIeTajel panod3yIeK-
TpoHHOM anmapatypsl (KY]IP)
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. B. O3epkun

A. T Jlommnos

C. A. Apruiues

C.T. Exaaun



1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
- obecrieueHre HEOOXOAMMOTO YPOBHS KOMIIETEHLUN CTY/IEHTOB CTYJICHTOB-OaKajJaBpOB CIIELHU-
ansHocTH 11.03.03 — «KoHCTpyHpOBaHHE M TEXHOJIOTHUS IEKTPOHHBIX CPEICTBY B 00NACTH TEXHUKH, pa-
OoTaromieil Ha 6a3e MUKPOKOHTPOJUIEPOB, IPUOOPETEHNE CTYACHTAMU MPAKTUYECKUX HABBIKOB 110 pa3pa-
00TKe MO 33JaHHOM METOJMKE MPOrPaMMHOI0 OOECIEeUYEeHUs Uil MUKPOKOHTPOJUIEPOB C YYETOM COBpE-
MEHHBIX TEHJEHIMI pa3BUTHS FIEKTPOHUKHU U BHIYUCIUTEIBHON TEXHUKH.

1.2. 3amaum AMCHMIIIMHBI

— TOJyYeHHUE 3HAHUI O COBPEMEHHOM COCTOSHUHM YPOBHS M HANpPABJICHUIN Pa3BUTHS BBIYMCIIHU-
TETHHON TEXHUKH U TIPOTPAMMHBIX CPEJCTB

—  3HAKOMCTBO C OOIIEel CTPYKTYPOU U apXUTEKTYPOH IIMPOKO U3BECTHBIX MUKPOKOHTPOJIIIEPOB

—  TIOJIyYE€HHE HABBIKOB MO BBIOOPY MHCTPYMEHTAIBHBIX CPEICTB JUIsl OPraHU3alMU MPOIECCOB
MIPOSKTUPOBAHUS MTPOTPAMMHOTO 00CCIICUCHHSI

—  OCBOCHHE OCHOBHBIX ITPHEMOB IMPOCKTUPOBAHHS ITPOTPAMMHOTO 00ECTICUCHHUS

—  BBINOJHEHHE 33JaHUI TI0 33JAHHON METOJUKE C MOCIEIYIOIINM aHAIU30M PE3yJAbTaTOB U CO-
CTaBIIEHHEM OTUETOB

2. MecTo mucuuiiiuebl B cTpykrype OITOII

Hucuumuinna «IIporpamMupoBanne MukpokoHTposuiepos» (b1.B.JIB.1.1) otHocuTcs x Onoky 1
(BapuaTHBHAs YacTh).

[TpeamecTByOMMUMU TUCIMIUIMHAMY, (OPMHUPYIOLIIMMH HavyajdbHbIE 3HaHUS, sABJsIOTCA: MH)OD-
MaTHKa.

[Tocnenyromumy  AUCLMIUIMHAMM  SIBIISIIOTCA:  MUKponpoliecCopHble  ycTpoiicTBa, (OCHOBBI
KOHCTPYHUPOBAHUS AJIEKTPOHHBIX CpesicTB, CXeMO- U CUCTEMOTEXHHUKA AIEKTPOHHBIX CPENICTB, YCTpONCTBa
(YHKIIMOHAIBHOM JIEKTPOHUKH.

3. TpeGoBanus K pe3yJibTaTaM OCBOEHMS JUCUMILIIMHbI

[Tponecc n3yyeHus JUCUMIUIMHBI HapaBieH Ha (JOPMUPOBAHUE CIEAYIOIUX KOMIETSHIUI:

— OIIK-7 cnocoOHOCTBIO YUYUTHIBaTh COBPEMEHHbIE TEHIEHIIMHM PAa3BUTHUS dJIEKTPOHUKH, U3ME-
PUTEIHHOM W BBIYMCIUTEILHON TEXHUKH, HWHPOPMAITMOHHBIX TEXHOJIOTHH B CBOCH MpodeCcCHOHATBLHOMN
JESITEIIbHOCTH;

— TIK-2 roToBHOCTBIO MPOBOAUTH SKCHEPUMEHTHI MO 3aJaHHOM METOJIMKE, aHAJIM3UPOBATH pe-
3yABTAThI, COCTABIATH 0030DPbI, OTYETHI;

B pe3ynbraTe u3ydeHust JUCIUIUIMHBI 00YYaOIIUICs TOKEH:

—  3HATh CTPYKTYpPY U BO3MOKHOCTH COBPEMEHHOI'O MUKPOKOHTPOJLIEPA.

—  YMeTb HCIOJIb30BaTh COBPEMEHHBIE HHCTPYMEHTAJIbHBIC U OTJIJI0UHBIC CPEJCTBA Pa3pabOTKH
MPOrPaMMHBIX MPOIYKTOB IS MUKPOKOHTPOJIJIEPA; CO3/aBaTh MPOrpaMMHOE oOecreueHue Juisi MUKPO-
KOHTpOJUIEpA.

— BJIaJieTh HaBbIKAMU NPOCKTUPOBAHMSI IPOIPAMMHOT0 0OecriedeHus AJisl YCTPOUCTB C MUKPO-
KOHTPOJUIEPHBIM yTIPABICHUEM.

4. O6beM IMCUMIJIMHBI M BU/ABI Y4e0HOI padoThI
OO011ast TpyI0€MKOCTb JUCHUILUINHBI cOCTaBIsAeT 6.0 3aUeTHBIX eIMHUIIBI U IIPECTaBIeHa B Ta0OIu -

%Zgﬁilﬁa 4.1 — TpyaoeMKOCTb JUCHUILINHBI
Bunb! yueOHOI nesTeNbHOCTH Bcero yacos CemecTpsl
4 cemecTp
AynuTtopHble 3aHATUSA (BCETO) 84 84
Jleknun 34 34
[IpakTnueckue 3aHATHS 34 34
JlaGopartopHbie pabOThI 16 16
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CamocrosTenpHas paboTa (BCero) 96 96
OdopMieHrEe OTYETOB IO JTAOOPATOPHBIM paboTam 42 42
IIpopaboTKa JTEeKIMOHHOTO MaTepuana 24 24
[ToaroroBka K MpakTUYECKUM 3aHATUSAM, CEMUHApaM 30 30
Bcero (6e3 3x3ameHa) 180 180
IToaroroBka u caada dK3aMeHa 36 36
OO6mmast Tpy1I0€MKOCTb, 4 216 216
3aueTHble EquHuib 6.0 6.0

5. Conepxxanue I1MCUMILTHHBI

5.1. Pa3gennl AMCHUILIAHBI K BUALI 3aHATHHA

Pazniensl muCUUIUTMHEI ¥ BUABI 3aHATHH PUBEACHBI B Tabmmiie S.1.
Tabmua 5.1 — Pasgens! fUCHUILIMHEL U BUABI 3aHSITHI

N @]
7 = = | 88 2 E
= e 3 ; Q2 5 =
. B g | g | &z 2 £
HazBanus pa3aenoB TUCHUIUINHBI i ® a e, o 2 S5
S 5 = s & 0 ==
S, < < S % g
4 cemectp
1 BBenenune B MUKPOKOHTPOJIJIEPHBIE 2 0 0 1 3 OIIK-7
YCTpOMCTBA.
2 CTpykTypa U IPUHLMII JEHCTBUS 4 0 0 1 5 OIIK-7
OCHOBHBIX OJIOKOB MUKPOKOHTPOJLIEPA
3 O630p anmapaTHOM MIaTHOPMBI 2 0 0 1 3 OIIK-7
Arduino
4 NHcTpyMeHTallbHbIE CPEACTBA pa3pa- 2 4 2 6 14 | OIIK-7
OOTKH IPOrpaMMHOTO 00eCTIeUeHUS IS
MHUKPOKOHTpPOIIIEpoB pupmbr Atmel
5 Meromonorus pa3pabOTKH MTporpamMm- 20 30 14 85 149 | OIIK-7, TIK-2
HOro o0ecreveHus
6 UnTepdeiicol nepenaun TaHHBIX 4 0 0 2 6 OIIK-7
Hroro 3a cemectp 34 34 16 96 180
Hroro 34 34 16 96 180
5.2. Conep:xanue pa3aesioB JMCHUILIHHBI (110 JIEKIIUSIM)
ConeprkaHue pa3IeoB TUCIUIUIAH (TI0 JICKITHSAM) IPUBEACHO B Tabmuie 5.2.
Tabmuua 5.2 — CopeprkaHue pa3AesaoB TUCIUILINH (TI0 JIEKITHSIM)
3 =
3 =
Z > 5
HaszBanus pasznenos Copeprkanue pa3aesioB TUCHUIITUHBI IO JEKIIUSIM 5 - S
o E
59 2 =
e 9 2
= S
4 cemectp
1 Beenenue B OcHoBHble noHsATHS. VcTopus pa3Butus 2 OIIK-7
MUKPOKOHTPOJIJIEPHBIE Vitoro 3
YCTpOMCTBA.
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2 Crpyktypa v npuHIUn | OCBOEHUE CTPYKTYPhI M PUHITUIT IEUCTBUS OCHOB- 4 OIIK-7
JEHCTBUSL OCHOBHBIX HBIX OJIOKOB MHKPOKOHTPOJUIEpOB pupMbl Atmel Ha
OJIOKOB sape AVR.
MUKPOKOHTpOJIIEpa Hroro
3 O0630p anmapaTHOU 0O0630p 0TIIaTOYHBIX HHCTPYMEHTOB U TIOIKITIOYAEMOMA OIIK-7
matgopmel Arduino nepudepun mwiarGopmer Arduino

Hroro
4 "ucTpyMeHTaIbHbIE 00630p mporpamMmmHoro obecnieuenus Arduino, Atmel OIIK-7
CpeacTBa pa3paboTKu Studio, IAR, CodeVisionAVR u ap.
IPOrpaMMHOTO Vroro 2
oOecrnieueHus AJs
MUKPOKOHTPOJLIIEPOB
¢upmer Atmel
5 Metonosorus OCHOBBI pOrpaMMUPOBAHUS Ha sA3bIKe CU. ApXUTEK- 20 OIIK-7
pa3paboTku typa RISC. CtpykTypa nporpaMmsl st MUKpO-
IPOrpaMMHOTO koHTpoJsuiepa. [TopTel BBoaa BeiBoza. IIpepriBanus.
obecrieyeHus Taiimepsl. Mcnionb30Banue MUPOTHO-UMITYJILCHON

Monayisinun. Pabota ¢ mamsteto EEPROM, FLASH.

Opranuzanus CBsi3u ¢ IEPCOHATBLHBIM KOMITBIOTEPOM

(maTepdeiic RS-232). Ananoro-mudpoBoit mpeoo-

pazoBaTelb.

Hroro 20
6 Unrepdeiicol nepenaun | UART. SPI, TWI, 1-WIRE OIIK-7
JTAHHBIX Virtoro
Hroro 3a cemectp 34

5.3. Paznenbl AMCHHUILVIMHBI U MEKIUCIMIVIMHAPHbIE CBSI3H € 00ecneYnBAKIIMMH (TpeabIy IUMH)

H 00ecreunBaeMbIMU (HOCJIe}:[yIOIl[I/IMI/I) AUCHUIIVIMHAMHA

Pazmensl AUCIIUTUIMHBI M MEKIUCITUTUIMHAPHBIC CBSI3M C 00€CTICUMBAIOIIMMU (TTPEABIAYIIMMA) H

obecrneunBaeMbIMH (ITOCIETYIOMUMUI ) TUCIUTUTHHAMH MIPEICTaBICHBI B Tabumie 5.3.

Tabmua 5.3 — Pa3aenbl AMCHUIUIMHBL U MEXIUCIIUIUIMHAPHBIE CBS3H

HawnmenoBanme JUCITUITIINH

No pa3nenoB qaHHON MUCIMIUIAHBL, I KOTOPBIX HEOOXOIUMO
M3y4eHHE 00ECIIEUNBAIOIINX U 00ECIIEYNBAEMBIX TUCITUTIINH

1 2 3 4 5 6
[MpeamiecTByroOMNe TUCIUTLTAHBI
1 Uudopmaruka + +
[Mocnexyromye IUCHUIITHHBI

1 MukponpolieccopHbl€ yCTpoiicTBa + + + + + +
2 OCHOBBI KOHCTPYHPOBAHUS JIEKTPOH- N N N N N
HBIX CPEJICTB
3 CxeMo- U CHCTEeMOTEXHHKA DIIEKTPOH- N N N N
HBIX CPEJICTB
4 YcrpoicTBa GyHKIIMOHATBHOH 2JIEK- . N N N
TPOHUKH

5.4. CooTBeTCTBHE KOMIIETEHIIHIT, (POPMUPYEMBIX NPH U3YYEeHUU THCHHILUIMHBI, 1 BUI0B 3aHSI THIi
CoOTBETCTBHE KOMIIETCHIMH, (OPMUPYEMBIX NPH W3YYCHHH ITUCLUIUIMHBI, W BHIOB 3aHATHI
npezcTaBiIeHo B Tabmmie 5.4.
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Ta6muia 5.4 — CooTBETCTBHE KOMIIETEHIIMN, (DOPMUPYEMBIX NIPU U3YUYEHUH AUCLUIUIMHBI, U BUOB 3aHS -

THH
§ Bunwl 3austuit
: z ~
[t} [t}
] [a~]
& < o 8 S DOpMBI KOHTPOJIS
= = = g 3
S = = O
7 =
OIIK-7 + + + + Ok3aMeH, 3alIuTa 0T4eTa,
OtyeT no nabopaTopHoii pa-
oote, Tect
IIK-2 + + + Dk3aMeH, 3aluTa OT4eTa,
Ot4er o 1aboparopHoii pa-
oote, Tect

6. UuTepakTHBHBIE MeTOAbI U (OPMBI OPraHU3aANNU 00yUeHUsI
He npenycmotrpeno PVYII.

7. JJaGopaTtopHbie padoThI

HaumeHnoBanue nabopaTopHbIx paboT npuBeaeHo B Tabauie 7.1.
Ta6muna 7.1 — HaumeHnoBanue 1abopaTopHbIX paboT

3 =
3 = 5
< 25
]
Haspanus paznenon HaumenoBanue nabopaTtopHbIx padoT 2z &5
5 2 <
> sz
o Q Z
= S
4 cemecTp
4 ncTpyMeHTalbHbIE OcBoenue cpenpl nporpaMmupoBanus Arduino 2 OIIK-7
CpeacTBa pa3paboTKu Vroro
MIPOrpaMMHOT0
oOecrieyeHus s
MHUKPOKOHTPOJIJIEPOB
¢upmbl Atmel
5 Merononorus Pa6ora ¢ nopramu BBoga-BbIBo1a. OpraHnusaiusi Bbl- 2 OIIK-7,
pa3paboTku BO/1a HHGOpMAITUN [K-2
MPOrPaMMHOT
porpa oro Pabota ¢ mopramu BBOJa-BeIBOIa. OpraHu3aius BBO- 2
obecrnieueHus
na uHpopmanuu
Buemnue npepriBanus 2
Taiimepsl 2
BriBon nH(popManuu(cIBUroBbie perucTpbl, CEMHICET- 2
MEHTHBIC WHIHUKATOPHI)
AHanoro-udpoBoii mpeodpa3oBareb 4
Hroro 14
Hroro 3a cemectp 16

8. [IpakTHYeckue 3aHATHSA (CEMUHAPBHI)

HanmMeHnoBaHue npakTUUECKUX 3aHATUH (CEMHUHAPOB) MpUBEIeHO B Tabmmie 8.1.
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Tabmuua 8.1 — HaumeHOBaHME MPAKTUUYECKHUX 3aHATUH (CEMHUHAPOB)

3 z§
3 s 5
2 > 5
HasBanus pasnenos HaumeHoBaHME IPAKTUUECKUX 3aHATUHN (CEMHHAPOB) zF 2 5
5 ¥
> sz
(a¥ Q <
= S}
4 cemecTp
4 NHCTpyMEHTAJIbHBIE OcBoenue cpeapl mporpammupoBanust Arduino 4 OIIK-7
cpezacTa pa3paboTKu Hroro 4
MIPOrpaMMHOTO
obecrieueHus AJis
MHUKPOKOHTPOJIJIEPOB
¢upmer Atmel
5 MeTononorus Pabota ¢ mopramu BBOAa-BrIBOZIa. OpraHu3aiusi BbI- 4 OIIK-7,
pa3paboTku BOJIa MH(OpMALIUU [K-2
T MMHOT
gorpa oro PaGora ¢ mopramu BBoJa-BbIBOIa. Opranusaiusi BBO- 4
MeYCeHUS
obectiete na uHpopMaIu
Bueurnue npepoiBanus
Taiimepsbl
BriBo nH(pOpManuu (CABUTOBBIE PETUCTPBI, CEMHCET -
MEHTHBIE UHIUKATOPHI)
AHanoro-udpoBoit mpeodpa3oBarTeb 6
Hroro 30
Hroro 3a cemectp 34

Bunel camocrosiTensHOM paboThl, TPYIOEMKOCTh U (pOpMHUpyeMble KOMITETEHIINH PEICTaBICHbI B

9. CamocTrosiTesqibHasi paboTa

tabmmie 9.1.
Tabmua 9.1 — Buasl caMoCTOSTEIBHON pabOThI, TPYAOEMKOCTh U (DOPMHUPYEMbIE KOMIIETEHITUN
3 =
: | i3
Bunsl caMocTosTenbHON &S > 0
HasBanus paznenos z =l @DopMBbI KOHTPOJISA
paboThI 2 g 2
X g =
a e g
= S
4 cemecTp
1 BBenenue B [IpopaboTKa JIEKIIUOHHOTO 1 OIIK-7 Tect, Ox3ameH
MHUKPOKOHTPOJIEPHbBIE MaTepuana
yCTpOICTBA. Hroro 1
2 Crpyktypa u npuHuun | [IpopaGoTka JIeKHHOHHOTO 1 OIIK-7 OK3aMeH
JNEUCTBUSI OCHOBHEIX Marepuaia
Groxos Hroro 1
MHUKpPOKOHTpOJIIEPA
3 O0630p anmapaTHOU [IpopaboTka JIEKIIMOHHOTO 1 OIIK-7 TecT, Dx3ameH
miardopmer Arduino Marepuaa
UTtoro 1
4 NHcTpyMeHTaJIbHbIE [IpopaboTKa JIEeKIUOHHOTO 2 | OIIK-7 Tect, Ox3ameH
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CpeacTBa pa3paboTKu MaTepuana
ngorp aMMHOTO OdopmiieHre 0TYETOB 110 4
00CCHeHCHIA UIA J1abopaToOpHBIM paboTam
MHUKPOKOHTPOJIIEPOB
dbupmbr Atmel Hroro 6
5 Metonomnorus [ToaroroBka Kk mpakTuue- 4 OIIK-7, |3ammura oruera, OT4eT 11O
pa3paboTKu CKHUM 3aHSATUSIM, CEMHHA- [1K-2 nmabopaTopHOU padore,
IIPOrpaMMHOI0 pam Tect, Ox3ameH
obecredenus [TonroToBka K mpakTuye- 4

CKHM 3aHSATHSAM, CEMHUHA-

pam

[ToaroroBka Kk mpakTuue- 6

CKUM 3aHSATHUSM, CEMUHA-

pam

[ToaroroBka k mpakTuue- 6

CKUM 3aHATHUSAM, CEMUHA-

pam

[ToaroroBka k mpakTuye- 6

CKHM 3aHSTUSAM, CEMHHA-

pam

[ToaroroBka Kk mpakTu4e- 4

CKUM 3aHSATHUSM, CEMUHA-

pam

[IpopaboTka TeKIHOHHOTO 12

Matepuaia

[IpopaboTka JIeKIIMOHHOTO 5

MaTepuana

OdopmieHre 0TYETOB T10 6

J1abopaToOpHBIM paboTam

OdopmiteHre 0TIETOB 1O 8

nabopaTopHbIM paboTam

OdopmiieHre 0T4ETOB 1O 6

nabopaTopHbIM paboTam

OdopmiieHre 0TIETOB TIO 6

JabopaToOpHBIM paboTam

OdopmiieHre 0TIETOB TIO 6

naboparopHbeIM paboTam

OdopmieHre 0TYETOB 10 6

nabopaTopHBIM paboTam

Hroro 85
6 Untepdeiicel mepenaun | [IpopaboTka JIEKITMOHHOTO 2 |OIIK-7 Tecrt, Dx3ameH
JTAHHBIX MaTtepuana

Hroro 2
Hroro 3a cemectp 96

[ToaroroBka u cnava sK3a- 36 DK3aMeH

MEHa
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Hrtoro

132

10. KypcoBas padora (IIpoeKT)

He npenycmorpeno PVYII.

11. PeiiTuHroBasi cucreMa JJisi OLlEHKHU YCIIeBaeMOCTH 00y4aroumuXxcst

11.1. banabHble OLIEHKH /JIsl 3JIEMEHTOB KOHTPOJIA
Tabmuua 11.1 — bannapHble OLIGHKH TSI JIEMEHTOB KOHTPOJISI

. N MaxkcuManbHbI
. MakcumanbHbIN MakcumanbHbIN
DneMeHThl y4eOHOU 0aut 3a mepuos Bcero 3a
6amn Ha 1-yto KT ¢ |  0am 3a nepuoa
NESATEIBHOCTH mexnay 2KT u Ha CEMECTP
Hayana cemectpa | Mmexay 1KT u 2KT
KOHEIl ceMecTpa
4 cemectp
3amura oTueTa 8 12 12 32
OtyeTt no nabopaTopHOM 12 12 14 38
pabote
Hroro makcumym 3a nepu- 20 24 26 70
on
DK3aMeH 30
Hapacraromum utorom 20 44 70 100
11.2. IlepecyeT 0a/1J10B B OLICHKH 32 KOHTPOJIbHbIE TOYKH
[Tepecuer OanyoB B OLIEHKH 32 KOHTPOJIbHBIE TOUKHU IpeAcTaBieH B Tabumne 11.2.
Tabmuma 11.2 — IlepecueT 0ansioB B OLIEHKU 32 KOHTPOJIbHBIE TOUKH
banel Ha 1aTy KOHTPOIBHOW TOYKHU Onenka
> 90% ot MakcuManbHOU cyMMBbI OamoB Ha gaty KT 5
Ot 70% 1o 89% ot makcuManbHOM CyMMBI OaiioB Ha aaty KT 4
Ot 60% 10 69% OT MakcMMaIbHOM cyMMbl OaisioB Ha naty KT 3
< 60% oT MakcuManbHOU cymMMbl O6astoB Ha aaty KT 2

11.3. IlepecyeT cyMMbI 02/1710B B TPAAULMOHHYIO M MEKTYHAPOIHYIO OLEHKY

[Tepecuer cymmMbl OaioB B TPAAMLIMOHHYIO U MEXIYHApOIHYIO OLICHKY NpEJCTaBleH B TabiauLe

11.3.

Tabmuua 11.3 — [lepecueT cymmbl OaIOB B TPAAUIIMOHHYIO U MEXAYHAPOAHYIO OLIEHKY

Hrorosas cymma 6aios,
Onenka (I'OC) YUHTBHIBAET YCHEIIHO CAAHHBIN Onenka (ECTS)
9K3aMEH
5 (OTIMYHO) (3a4TEHO) 90 -100 A (0TIIMYHO)
85 -89 B (ouens xoporiio)
4 (xopo1110) (3a4TEHO) 75 - 84 C (xoporo)
70 - 74 D( )
TOBJICTBOPUTENHHO
3 Y ) 65 - 69 ¥ P
TIOBJIETBOPUTENHHO) (3a4TEHO
Y P 60 - 64 E (mocpencTBenHo)
2 (HEYROBIICTBOPHTENLHO) (HE Huxe 60 6ammon F (HeynoBneTBOpUTENHHO)
3a4TEHO)
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12. YueOHO-MeTOAUYecKOe U MHGOPMANIMOHHOE O0ecnieYeHrue TUCIHIIINHBI

12.1. OcHoBHas1 JIMTEpaTypa
1. MuxkponporeccopHble YCTpOHCTBa U cucTeMbl: YuebHoe nocodue / Pycanos B. B., Illeenes
M. 0. - 2012. 184 c. [DnextpoHHbIii pecypc] - Pexum nocrtyma: https://edu.tusur.ru/publications/867
(mara obpamenus: 21.06.2018).

12.2. lonosiHuTEIbHAS JIUTEPATYPa

1. Koctiok, FO. JI. OcHoBsl anropurmu3arnuu: yaeoHoe nocooue / 0. JI. Koctrok; Tomckuii ro-
CYIapCTBEHHBIN YHUBEPCUTET CHCTEM YIIPABICHHS U PaIHodIeKTpoHUKH, Kadenpa aBToMaTn3upoBaHHBIX
cucteMm ynpasneHus.— Tomck: [6. u.], 1999.— 122. (manmuue B 6ubmmoreke TYCVYP - 12 3k3.)

2. BprluucnurenbHbIe YCTPOUCTBA U cUCTeMBbI: Y4ueOHoe nmocooue / Mmroxun b. B. - 2010. 181 c.
[OnexTponHbIii pecypc] - Pexxum nocryma: https://edu.tusur.ru/publications/1713 (mara oOpamieHus:
21.06.2018).

3. MHWudopmaruka u nporpammupoBanue: YdeOHoe mocoodue / I[lepmsikoBa H. B. - 2016. 188 c.

[OnekTponHbIii pecypc] - Pexxum noctyma: https://edu.tusur.ru/publications/7678 (mara oOpareHus:
21.06.2018).

12.3. YueOHO-MeTOAHYECKHE MTOCOOUS

12.3.1. O6s3aTe/ibHbIE Y4eOHO-MeTOAMYEeCKHE MOCOOUs

1. Pabota ¢ mopramu BBOjAa-BhIBoAa. Opranusanus BbIBoja HHGopMaIui: MeToaudeckue yka-
3aHUS K BBIMOJHEHHUIO TPAKTHUECKUX 3aHSATHH M CaMOCTOsATeNbHON paboTel / bomOuzoB A. A., Jlommnos
A.T.-2017. 13 c. [DnekTponHbIi pecypc] - Pexxum goctyna: https://edu.tusur.ru/publications/6758 (mata
obpamenusi: 21.06.2018).

2. Pabota ¢ mopTamu BBOJa-BbIBOsIa. Opranuzainus BBoAa nHbopMauu: Mertoaudeckue ykasa-
HUSI K BBITOJIHEHHUIO JTA0OPATOPHOM M caMOCTOsATeNbHON pabotel / bomOm3oB A. A., Jlommnos A. T. -
2017. 8 c. [DnexktponHbIid pecypc] - Pexxum moctyma: https://edu.tusur.ru/publications/7002 (mara o6-
pamenusi: 21.06.2018).

3. Buemnue npepsiBanusa: MeToauueckue yka3aHus K BHITIOTHEHHIO JIAOOPATOPHOI U caMOCTOS-
TenbHOM paboTsl / bombu3oB A. A., Jlonmios A. I'. - 2017. 9 c. [OnektpoHHbI# pecypc] - Pexum nocty-
na: https://edu.tusur.ru/publications/6979 (nara oopamenus: 21.06.2018).

4. Taiimepsl: MeTtoauueckue yKazaHHsl K BBIMOJTHEHHUIO JTaOOPATOPHOM M CaMOCTOSITENIbHON pa-
6otel / bomOuzoB A. A., Tpenkans E. U. - 2017. 9 c. [DnekrpoHHbIii pecypc] - Pexum pocryna:
https://edu.tusur.ru/publications/6980 (mara oopamenus: 21.06.2018).

5. BwiBoa undopmaiuu: Metoandyeckre yka3zaHusl K BBIITOJHEHUIO J1a00paTOPHONH U CaMOCTOS -
TenbHOM padoTsl / bombu3oB A. A., Jlonmmos A. I. - 2017. 9 c. [OnekrponHbI# pecypc] - Pexum nocty-
na: https://edu.tusur.ru/publications/6981 (nara oopamenus: 21.06.2018).

6. Amnanoro-mdpoBoii mpeodpazoBaTens: Meroauuecknue yKka3zaHHs K BBITIOJTHEHUIO JabopaTop-
HOM U caMocTosITeNIbHON paboThl / bomOu30B A. A., Jlonunos A. T'. - 2017. 12 c. [DnekTpoHHBI#H pecypc]
- Pexxum noctyna: https://edu.tusur.ru/publications/6982 (nata oopamenus: 21.06.2018).

7. Ormamounas miara VX MEGA-128: Metoaudeckue yka3zaHusl K JJaOOpaTOPHBIM padoTam /
Konyounckwuii B. I1., U3tomoB A. A., Pynesckuii B. M. - 2018. 42 c. [DnektponHsIii pecypc] - Pexum no-
cryma: https://edu.tusur.ru/publications/7753 (nata o6pamenus: 21.06.2018).

8. Meroauueckoe mocoOue Mo MpOrpaMMHUPOBAHUI0O MHUKPOKOHTPOJIEPOB: Y4eOHO-METOInYe-
ckoe nocodue / [lyroBkun A. B., I'ybapeBa P. B., Copokuna E. C., boituenko A. B., Mykame A. M. -
2015. 45 c. [DnexrponHbIl pecypc] - Pexxum moctyma: https://edu.tusur.ru/publications/5896 (mata 06-
pamenus: 21.06.2018).

12.3.2. Y4yeOHO-MeTOAMYECKHE OCOOUS ISl JIUI] C OTPAHUYEHHBIMH BO3MOKHOCTSMHU 310POBbS U
UHBAJU/I0B

Y4eOHO-MeTOIMUEeCKUE MaTepHalibl Il CAMOCTOSTENIbHOM U ayAUTOPHOM paboThl 00ydaromuxcs
U3 YMCIIa JIUI] C OTPAaHMYEHHBIMH BO3MOKHOCTSIMU 370pOBbSI U MHBAJIHJIOB MPEIOCTABISIOTCA B (popMax,
aJaNTHPOBAHHBIX K OTPAHUYEHUSIM UX 3/I0POBbS U BOCTIPUATHUS UHPOPMAITIH.

Jlaist i1 ¢ HApYIIeHUSIMU 3PeHUst:

- B (hopMe AIIEeKTPOHHOTO TIOKYMEHTA;

- B IIeYaTHOW (hopMe YBEITMUECHHBIM HIPHUPTOM.
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JIJist JiM1L ¢ HAPYIIEHUsIMU CJIyXa:

- B (hopMe ANIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHou (hopme.

JIJ1s1 Jid1L ¢ HAPYLIEHUSIMU ONIOPHO-IBUTaTeJILHOIO annapara:
- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHou (opme.

12.4. IIpodeccuonasibHble 0a3bl JAHHBIX U HH(POPMALMOHHbIE CIIPABOYHbIE CHCTEMBI
[Tnarpopma Arduino

https://www.arduino.cc/en/Main/Products

Psim MUKPOKOHTPOJLIIEPOB/MUKPOTIPOLIECCOPOB (pupMbI atmel
http://www.atmel.com/products/microcontrollers/default.aspx

VYuebnslii kype mo AVR

http://proavr.narod.ru/

SN

13. MaTtepuaibHO-TEXHMYECKO€E 00ecneuyeHre TUCIUILJIMHBI U TPpedyeMoe MPorpaMMHoOe
ob0ecneueHue

13.1. O0uue TpeOOBaAHUA K MATEPUAIBLHO-TEXHUYECKOMY U IPOrPAMMHOMY 00ecrie4eHnI0
AUCHHUILIMHBI

13.1.1. MaTepuaJIibHO-TeXHHUYECKOE U IPOrPAMMHOe o0ecrnevyeHue sl JIEKIIMOHHBIX 3aHATHH
Jlst mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIOBBIX U MHIAWBUYaTbHBIX KOHCYJABTALIUH, T€-
KYIIETO KOHTPOJIS M MIPOMEKYTOYHOU aTTECTAIlUU MCIOIB3YeTCs yIeOHast ayquTOPHs ¢ KOJTUIECTBOM I10-
CaZIOYHBIX MeCT He MeHee 22-24, 00opyIoBaHHAs JOCKOH M CTaHAApTHOH yueOHOI mebenbro. MMeroTes
JIEMOHCTPAIIMOHHOE 000pYIOBAaHUE U Y4eOHO-HATIIAIHBIE TTOCOOMsI, 00€CTIEUNBAOIINE TEMATHUECCKUE WJI-
JIOCTPALIMHU 0 JIEKIMOHHBIM pa3ielaM TUCIUIUINHEI.

13.1.2. MaTepuaIbHO-TeXHHYECKOE U MPOrpaMMHoOe ofecrevyeHne A1 NPAKTUYEeCKUX 3aHATHI

Jlaboparopusi KOMIBIOTEPHOTO MPOEKTUPOBAHUS

yueOHast ayJUTOPHS TSI TPOBEACHUS 3aHATUI JIGKIIMOHHOTO THUIA, ydeOHas ayAuTOPHS Ul IPOBE-
JIEHUS 3aHATHI MPAKTUUECKOTO THUIIA, yueOHast ayTuTOPUs AJsl IPOBEACHUS 3aHATUI 1a00paTOPHOTO THIIA,
yueOHast aymuTopus JJIsl MPOBEICHHS 3aHSATUH CEMHHAPCKOTO TUTIA, MOMEIICHUE JJIs1 KypCOBOTO MPOEKTH -
poBaHU (BBIMOJHEHUS KYpPCOBBIX padoT), MOMEIIEHUE ISl TPOBEACHUS TPYIIOBBIX U MHAMBHUIYaTIbHBIX
KOHCYJbTAllMi, TOMEIIEHUE JJIsl POBEACHHUS TEKYIIETO KOHTPOJIS U MPOMEKYTOUHOM aTTeCTalllu, ToMe-
[IEHHE IS CaMOCTOSATENBHON paboThI

634050, Tomckast obnactsb, . Tomck, Jlennna npocnexr, a. 40, 143 ay.

Ornucanue UMerIerocs 000pyI0BaHUS:

- [lepconanbHblii KoMbroTep (20 1IT.);

- YcrpoiicTBO reHeparuu U o6paboTku curHanioB Analog Discovery 2; - National Instruments
Edition (10 mmt.);

- HcnprtaTenbHpId  JTaOOpAaTOPHBIA CTEHJI Y3JIOB aHAJIOTOBOM W MH(POBOH DIEKTPOHUKH
MikroElektronika Analog System Lab Kit PRO (10 mrT.);

- Otnagounas mnara Arduino UNO (15 mt.);

- Otnanounast mara STM32F4291-disk (10 mr.);

- TpéxkaHaJIbHBIN JTUHEHHBIN HCTOYHHUK TTOCTOSTHHOTO Toka GPD-73303D (10 mT.);

- Ocummnorpag DSOX1102G (10 mt.);

- JJaboparopusiit makeT Basys 3 Artix-7 FPGA Trainer Board (10 mir.);

- IIpoextop Acer P1385WB;

- DKpaH Ui IPOEKTOpa;

- Kommutekt crienmanusupoBanHoi yueOHOW Mebenu;

- PaGouee mecto npenogaBarens.

[IporpamMmHoe obecnieueHue:

— Arduino IDE

— FoxitReader

— Unreal Commander
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13.1.3. MaTepuaJbHO-TEXHHYECKOE H IPOrPaMMHoOe odecredeHne 1JIs J1adopaTopHbIX padoT

JlaGopatopusi KOMITBIOTEPHOTO TIPOSKTUPOBAHUS

yueOHasi ayJuTOpHs JUIsl TPOBEACHUS 3aHATUN JIGKLIMOHHOTO THUIA, ydeOHas ayAuTOpHs JUIs IPOBeE-
JICHHS 3aHATHH MPAKTUIECKOTO TUIA, ydeOHas ayAMTOPHS IS IPOBECHHS 3aHATHI T1a00paTOPHOTO THIIA,
yueOHasl ayuTopus JJIs IPOBEIEHHsS 3aHATUI CEMHUHAPCKOro TUIA, MOMEIIEHUE JJIs1 KyPCOBOI'O MPOEKTH -
poBaHUs (BBIMOJHEHHUS KyPCOBBIX paboT), IIOMEIICHHUE /ISl TPOBEICHUS TPYIIIOBBIX U HHIUBUIYAITBHBIX
KOHCYJbTAllUi, OMEIEHUE JJIsl IPOBEACHUS TEKYILEr0 KOHTPOJIS U MPOMEXYTOUHOM aTTecTalluu, oMe-
HIEHHE IS CAMOCTOSATEIBHON paboThI

634050, Tomckas o6mnacts, T. Tomck, Jlennna npocrnexT, a. 40, 143 ayn.

Onucanue UMeroIerocs 000pyI0BaHUs:

- [lepconanbublit kommnbrotep (20 mrt.);

- YcrpoiicTBo renepanuu U o6pabotku curHanioB Analog Discovery 2; - National Instruments
Edition (10 mmt.);

- HcnblTaTenpHplil  J1a0OpaTOpHBIN CTEHJA Y3JI0B aHAJIOroBOM W LU(POBOH 3JIEKTPOHUKU
MikroElektronika Analog System Lab Kit PRO (10 mt.);

- Otnagounas minata Arduino UNO (15 wr.);

- Otnagounas mnata STM32F4291-disk (10 mT.);

- TpéxxaHaJIbHbIN TUHEHHBINA UCTOUHUK NOcTOoAHHOTO Toka GPD-73303D (10 wrT.);

- Ocinorpad DSOX1102G (10 mt.);

- JlTaboparopusiii MakeT Basys 3 Artix-7 FPGA Trainer Board (10 mrt.);

- [Ipoextop Acer P1385WB;

- DKpaH 1l MPOEKTOPA;

- Kommutekt cnienmanu3upoBaHHoi yueOHoON MeOenu;

- Pabouee mecto npenoaBares.

[TporpammHoe obecrieueHue:

— Arduino IDE

— FoxitReader

— Unreal Commander

13.1.4. MaTrepuajibHO-TEXHMYECKOE M IPOTPaMMHOe o0ecredeHne 1JIs CAMOCTOATEIbHOI padoThI
Jnst camocTosTeNnbHOM paboThl HCMONB3YIOTCA yueOHbIE ayAUTOPUU (KOMIIbIOTEPHBIE KJIacchl),
PacCIONIOKEHHBIE TI0 aipecam:
- 634050, Tomckast o6nacTb, T. Tomck, Jlennna mpocmnexr, 1. 40, 233 ayx.;
- 634045, Tomckast obmacTts, r. Tomck, yn. Kpacnoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckast obnacTb, . Tomck, Bepummauna ynuna, 1. 47, 126 ayz.;
- 634034, Tomckast obmacTs, r. Tomck, Bepmmnanna ynmuua, 1. 74, 207 aya.

CocraB 000py10BaHHUSA:

- yueOHast mebenb;

- komnbroTepsl kiacca He Huxke [I9BM INTEL Celeron D336 2.81T . - 5 wit.;

- KOMIBIOTEPHI MOIKITIOYEHB! K ceTH «/HTepHeT» M 00ecneYnBaloT IOCTYI B AJICKTPOHHYIO WH-
(dhopManoOHHO-00pa30BaTENIbHYIO CPEly YHUBEPCUTETA.

[Tepedens mporpaMMHOTO 0OECTICUEHUS:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.
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13.2. MaTepuajJibHO-TeXHUYECKOe o0ecnedeHne TUCHUIITHHBI VISl JIMI ¢ OTPAHHYEeHHBIMU
BO3MOKHOCTSIMHU 3/10POBbSI U HHBAJIN/I0B

OcBoeHUE NUCLUUIUIMHBI JIMIIAMU C OTPAHUYEHHBIMH BO3MOXKHOCTSMH 370POBbS U MHBAJIHJIAMHU
OCYIIECTBIISIETCA C UCTIOJIB30BAaHUEM CPEICTB 00yUEHHs OOILIEro U CIelnaIbHOTO Ha3HAYEHUS.

[Tpu 3aHATHAX ¢ OOYUAIONMIUMUCS ¢ HAPYIIEHUSIMH CJIyXa MPEIyCMOTPEHO UCIIOIb30BaHHE 3BYKO-
YCUJIMBAIOILEH anmapaTypbl, MyJIbTUMEAUUHBIX CPEJICTB U APYTUX TEXHUUYECKUX CPEACTB Mpuema/mepesa-
4yi y4yeOHOM nHpOPMALIUU B TOCTYIHBIX (hopMax, MOOMIIBHOM CUCTEMBI MTPETIoiaBaHus il 00YJatOLTHXCsI
C MHBAJIMTHOCTBIO, TOPTATUBHON MHIYKIIMOHHOW CHCTEMBI. Y4eOHas aymuTOpUs, B KOTOPOUH 3aHUMAIOTCS
oOyyarolyecs: ¢ HapylIEeHHEM CllyXa, 00OpYy/lI0BaHA KOMITBIOTEPHOM TEXHMKOM, ayAMOTEXHUKOH, BUICO-
TEXHUKOMU, AJIEKTPOHHOM JOCKOH, MYJIbTUMEIUIHON CUCTEMOM.

[Tpu 3aHATUAX C OOYUAIOUTUMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMH TIPETYCMOTPEHO UCIIOJIb30BaHUE B
JICKIMOHHBIX U YU€OHBIX ayJUTOPUAX BO3MOXKHOCTH MPOCMOTPa yAaJIEHHBIX 00BEKTOB (Hampumep, TeKCTa
Ha JIOCKE WM CJaif/la Ha 9KpaHe) MPU TOMOIIY BUACOYBETUIHUTENCH 151 KOM(GOPTHOTO IPOCMOTPA.

[Tpu 3aHATHAX C 0OYy4YaIOIIUMUCS ¢ HAPYLIEHUSIMH ONOPHO-ABUIaTeIbHOIO aNnapara HCIOJb-
3YIOTCSl aIbTEPHATUBHBIC YCTPOICTBA BBOJA MH(OPMAIIUY U IPYTHe TEXHHUECKHE CPEICTBA IIpUeMa/Tiepe-
Jnaud yaeOHOM MHGOpMaIUKA B JOCTYIHBIX (popmMax, MOOMIIBHONW CUCTEMbI OOYYCHUS JJIs JIFO/ICH C MHBA-
JUAHOCTBIO.

14. OIIeHO‘lHLIe MaTepuajJabl  METOAUYECCKUE PEKOMEHIAUHU MO OPraHu3alluv U3y4CHUA
AUCHHUITINHBbI

14.1. Couepmalme OLICHOYHBIX MATCPHAJIOB U METOANIECCKUEC PEKOMECHAAIIUH
I[J'ISI OLCHKHU CTCIICHU C(bOpMI/IpOBaHHOCTI/I N YpPOBHsA OCBOCHHA 3aKPCIIJICHHBIX 3a HHCHHHHHHOﬁ
KOMITCTCHITUM HCIIOJIB3YIOTCA OLCHOYHBIC MaTCpHUaJibl B COCTABE!

14.1.1. TecToBble 3aganus

1. B otmamounoit urare Arduino UNO ucmnonb3yercss MUKPOKOHTPOJUIEP (GUPMEI ...

1) Intel;

2) Atmel;

3) AMD;

4) STMicroelectronics.

2. Ybepure nuIIHee

1) digitalRead;

2) pinMode;

3) digital Write;

4) bitRead.

3. Kak pacmmdposreiBaetcs adb6peBuatypa DDRB

1) Double Data Rate;

2) Dialog Data Registry;

3) Data Direction Register;

4) Data Definition Result.

4. Ybepure nuirHee

1) NOR;

2) OR;

3) XOR;

4) BOR.

5. B cpene nporpammupoBanus Arduino MHUITUATU3UPYIOIIHNE ACHCTBHUS, KaK MPABUIIO, BBITIONHS -
I0TCS B PyHKIMK

1) main;

2) init;

3) loop;

4) setup.

6. void loop()

{

digitalWrite(led1, HIGH);

delay(1000);
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digitalWrite(led1, LOW);

delay(1000);

}

C kakoi 4acTOTO# 00ecreyrnBaeT MUTaHUE CBETOMO/IA TIPEICTaBICHHBIN BhIIIEe (PparMeHT Koaa?

1) 1 xI'm;

2)2TI'n;

3)0,5 T'y;

4)1 T

7. C moMoIIbio Kakoi (DyHKITMH OCYIIECTBIISIETCS] ChEM 3HAYEHUS C BBIBOJA MOpTa?

1) scanf;

2) ReadLn;

3) pin;

4) digitalRead.

8. [IpepriBanue — 310 ...

1) aBapuiiHas OCTaHOBKaA MPOLIECCOPA;

2) curHaji, COOOIAIINKA MPOIECCOPY O HACTYIUICHUH KAaKOTO-THO0 COOBITHS,

3) npuHyIUTETbHAS OCTAHOBKA CBS3H OTJIAJ0YHON IIATHl M IIEPCOHATLHOTO KOMITBIOTEPA;

4) ocTaHOBKA MPOIIMBKY MUKPOKOHTPOJLIEPA.

9. NcTOYHNMKOM BHELTHUX IIPEPHIBAHUN HE SIBIISIFOTCS

1) U3MeHEeHUe COCTOSIHUS OHOTO U3 BX0/0B MUKpokoHTposuiepa (INTO, INT1);

2) u3aMeHeHue coctostHuA oxHoro n3 rpynns! nuHOB (PCINTO ... PCINT23);

3) 3aBepiieHue nepeaadn mo nocieaoparebHoMy KaHary SPI;

4) coObITUS TaltMEPOB-CUECTUHKOB.

10. I'moGanbHOE pa3perieHue NpepbIBaHUN BBITIONHAETCS C HCTIOIb30BaHUEM (DYHKITH

1) SREG;

2) cli;

3) sei;

4) interrupt_enable.

11. Kakoit Hy)KHO YCTaHOBHTbH JI€IUTh YACTOTHI B 8-OMTHOM CUETYMKE, YTOOBI ObLIa JOCTHKHMA
yactorta cpabarbiBanus 50 I'i? TakToBast yactoTa MUKpOKOHTpoJuiepa 8§ MIm.

1) 8;

2) 64;

3) 256;

4) 1024.

12. Kakast yactoTta cpaGaTbIBaHUs TaiiMepa OyJeT pH CIEAYIOIINX MTapaMeTpax:

TAKTOBAs 4aCTOTa MUKPOKOHTpoJsuiepa 8 MI'; aenuTens 4acToThl §; TaiiMep BBIMOJIHSET 3a MEPH-
ox 10000 cueros.

1) 50 I';

2) 100 I';

3) 200 I'm;

4) 10 I'm.

13. Ybepute HeCYIIECTBYIONINE BUIBI aHATIOTO-IIM(POBBIX MpeoOdpa3oBaTene

1) ALII nmpsmoro npeoOpa3oBaHus;

2) AIIIT mapaniaenbHOTO IPUOTHKEHUS;

3) AL nocnenoBaTenbHOTO MPHOTMIKEHUS;

4) JlenvTa-curma AIIIL.

14. MuHMManTbHOE M3MEHEHHE BEITUYHMHBI aHAJIOTOBOIO CUTHAJA, KOTOPOE MOXKET OBITh Mpeoo-
pazoBano aaHHbIM ALIIT — 370 ...

1) Pazpsanocts AL

2) Pazpemenne ALIII;

3) YacroTa nucKkpeTH3anuu;

4) OnopHO€ HanpsHKEHUE.

15. YerpoiicTBO, UCTIONB3yeMOE Ul XPaHSHHS N-Pa3psiIHBIX JTBOMYHBIX NAHHBIX U BBITOTHEHUS
npeoOpa3oBaHUid HAJl HUMHU — 3TO ...
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1) Tpurrep;

2) MynbTHIIIEKCOD;

3) Peructp;

4) ludpatop.

16. Kakyro onepamnuio HeoOX0AUMO BBITOIHUTE ¢ MBOMYHBIME yuciamu b1001 u b1111, uToOsI mo-
ayautb b0110

1) NJIN;

2) U,

3) UnBepcus;

4) Uckmovaroree NJIN.

17. CABUTOBBIN PETUCTP CIYKUT JUIA ...

1) Xpanenus OOJBITUX MAaCCUBOB JaHHBIX;

2) VYBennueHMsl YnCia BBIBOJIOB MUKPOKOHTPOJUIEPA;

3) Brona naHHBIX;

4) CornacoBaHusl.

18. Ckonbko TakToB TpedyeTcst 8-outHomy ALIII mpsimoro npeoOpazoBanust 1t oUPPOBKU BXO-
HOTO HalpsDKEHUs?

1) 1;

2) 2;

3)8;

4) 16.

19. Kakoe Oynet 3HaueHue Ha Bbixoze 8-OutHoro AL, ecnu BXomHO#M curHan cocrasiser 3 B, a
ONOpHOE HanpshkeHue 4 B?

1) 3;

2) 220;

3) 191;

4) 0,75.

20. Kakue uaTepdeiichl nepenayn JaHHBIX HE MOUICPKUBAIOTCS B MUKPOKOHTPOJIJIEPE CEMENCTBA
AVR?

1) UART;

2) TWI;

3) SPI;

4) 1-WIRE.

14.1.2. Dx3aMeHALIHOHHBbIE BONPOCHI
Muxkpokontposuiep. Onpenenenue. Chepbl NpuMeHEHUs.
CTpyKTypa MUKPOKOHTpOJLIEpA.
PackpreiTh nonsitue apxutekrypsl RISC.
Knaccugukaryst MUKPOKOHTPOJIJIEPOB.
Peructpsl o0mero Haznauenust. Onpenenenue. Haznauenue.
[Topts! BBoAa/BbiBoAa. Onpenenenue. Haznauenue. Opranusanust paboThl.
CTpyKTypa IporpaMMBl It MUKPOKOHTpOJLIEpa
[TpepsiBanus. Onpenenenue. Haznauenune. Crioco6 nCHonb30BaHUS
Taitmepsl. Onpenenenue. Knaccuduxarus. Criocod HCOab30BaHUS
HIupotHo-uMnynbcHas moaysstuus. Onpenenenue. Haznauenue. Crioco6 MCONb30BaHUS
Pa6ota ¢ mamarero EEPROM, FLASH.
Opranu3zanus CBs34 ¢ IEPCOHANBHBIM KoMIbIoTepoM (RS-232).
Amnanoro-midposoii npeodpazoBarens. Onpenenenue. Opranuzamnus padoTHl.
OCHOBHBIE IPOU3BOJUTEIN MUKPOKOHTPOJLIEPOB

14.1.3. Tembl 1a00paTOpHBIX padoT
PaboTta ¢ nopramu BBOJa-BbIBOAA.
Opranuzanus BeIBoj1a HHOpMAIHu
Pabota ¢ nopramu BBOJa-BbIBOJA.
Opranuzanus BBoJa HH(GOpMAIUN
BHemnue npepeiBanus
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Taiimepsl

BriBox nundopmarum

(CIIBUTOBBIE PETHCTPBI, CEMUCETMEHTHBIC UHINKATOPHI)
Amnanoro-1udpoBoii npeodpazoBareib

14.2. TpeOoBaHuS K OLIEHOYHBIM MaTepPHAJIAM VISl JIUI] ¢ OTPAHUYEHHBIMH BO3MOKHOCTAMMU
310POBbS1 1 HHBAJIH/I0B
s aui ¢ orpaHMYEHHBIMUA BO3MOXKHOCTSIMU 3/I0POBBSI M1 MHBAIUIOB MPEIyCMOTPEHBI JTOTOTHH -

TEJIbHBIC OLICHOYHbIE MaTepUalIbl, IEPEUCHb KOTOPBIX yKa3aH B Tabmuie 14.
Tabmuna 14 — JlonosHUTEIbHBIE MaTepUaIbl OLICHUBAHUS JIJIS JIUI] C OTPaHUYEHHBIMU BO3MOXHOCTSIMHU

310POBbsI U UHBAJIUJIOB

Kareropun
00yJarommxcs

BI/II[I)I JOIIOJTHUTCIBHBIX OLICHOYHBIX
MaTcpualioB

@DopMBbI KOHTPOJISI U OLIEHKU
pe3ynbTaToB 00y4eHUs

C napyueHusMu
ciyxa

TecTbl, MUCEMEHHBIE CAMOCTOSITEIIEHBIC
paboThI, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE pabOTHI

[IpenMy11eCTBEHHO MMCBMEHHAs
IIPOBEpKa

C napymeHusMu
3peHHUs

CobecenoBanue 1o BOIIPOCaM K 3a4eTy,
OIIpOC MO TEPMUHAM

[TpenMyIIeCTBEHHO yCTHAsI IPOBEPKa
(MHIMBUAYATIBHO)

C napyuieHusMu
OIIOPHO-
JIBUTATEITLHOTO
armapara

Perienue qucTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIE Pa0OTHI, MUCbMEHHbIE
CaMOCTOSITeNIbHBIE PabOTHI, BOIIPOCHI K
3a4eTy

HpeI/IMyIJ_[eCTBCHHO JAUCTaHIINMOHHBIMHA
METOAAMU

C orpaHUuYEHHUSIMH 11O
OO0IIEeMeTUITUTHCKIM
MOKa3aHUSIM

TecThl, MICEMEHHBIE CAMOCTOSTEIIbHbIE
paloThl, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHI

[Ipenmy1iecTBEHHO IPOBEPKA
METOJJAMHU HCXOAS U3 COCTOSIHUS
00ydJaronierocst Ha MOMEHT IIPOBEPKHU

14.3. Meroauyeckue peKOMEHIAUMHU 110 OLEHOYHBIM MATEPHAIaM 1JIsl JIUL C OTPAHUYEHHBIMH
BO3MOKHOCTSIMU 3/10POBbSI 1 HHBAJIN/I0B

Jnis nui ¢ orpaHUYeHHBIMH BO3MOXKHOCTSIMHU 37I0POBBSI M MHBAIUIOB TPEAYCMAaTPHUBACTCS JI0-
cTynHas (hopMma MpeoCTaBICHUS 3aJaHUI OLIEHOUHBIX CPEJICTB, @ UMEHHO:

- B reyaTHou (opme;

- B IeYaTHOU (popMe C YBETUUEHHBIM MIPUDTOM;

- B (hopMe IIEKTPOHHOTO TOKYMEHTA;

- METO/IOM YTEHUS ACCUCTEHTOM 33/1aHUS BCIYX;

- MIPeIOCTaBJICHUE 3aJJaHUs C UCIIOJIb30BAaHUEM CYpPIOTIEPEBOIA.

Jlumam ¢ orpaHMYEHHBIMH BO3MOXKHOCTSIMU 3/IOPOBBS U MHBAJIUJAaM YBEIUYMBAETCA BpeMs Ha
MOJI'OTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. i1 TakuxX 00y4aromuxcsi MpeIycMaTpiuBaeTcsl TOCTYII -
Hasi hopMa MpeoCTaBICHUS OTBETOB Ha 3aJJaHUsl, 2 UMEHHO:

- MMCbMEHHO Ha OyMmare;

- HaOOp OTBETOB HA KOMITBIOTEPE;

- HaOOp OTBETOB C UCHOJIH30BAHUEM YCIIYT ACCUCTEHTA;

- MPE/ICTaBIICHUE OTBETOB YCTHO.

[Iponemypa orieHHBaHUS PE3yIbTATOB OOYUEHHS JIMII C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 3/10pO-
Bbsl M1 MHBAIMJOB M0 JUCLUIUIMHE MpelycMaTpUBAeT MpeocTaBleHue nHpopmanun B popmax, aJanTH-
POBaHHBIX K OTPAHUYCHUSM X 370POBBS H BOCTIPUATHS HHPOPMALINH:

JL1s1 ML ¢ HApyIIEHUSIMM 3PeHust:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHO! (hopMe yBEIMUEHHBIM HIPUPTOM.

JI1s1 JIMI ¢ HApyIIEHUsIMM cJIyXa:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU opme.

JI1s1 M1 ¢ HApyIeHUSIMM ONIOPHO-ABUTaTeJILHOI0 annapara:
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- B (hOpMeE IIIEKTPOHHOTO TIOKYMCHTA;

- B IIe4aTHOU hopme.

[Tpu HEOOXOMUMOCTH ISl JIUIL C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMU 37I0POBbS 1 HHBAIUIOB TPOIIE-
Aypa OLCHUBAHUS PE3YJIbTATOB 06y‘-IeHI/I$I MOXKET NPOBOAUTHCA B HCCKOJIBKO 3TAIlOB.
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