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5 [ToaroroBka u caaya 3auera 4 4 4acoB
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PilCC.\l()TpCH&l 151 ()1()(’)})6HU Ha 3aCCJaHuM Kil(t)ﬁ;[pbl
nporokot Ne 50  oT « 26 » 4 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 (crermanbHocTH) 11.03.04 DnekTpoHMKa M HAHOZJIEKTPOHUKA, yTBepkaeHHoro 12.03.2015 rona,
paccMoTpeHa U omobpeHa Ha 3acemanuu kKadenpsl [IpdD «  » 20 roma, MpOTOKOI
Ne .

Pa3zpaboTunku:

3aB.J1a0. kadenpa [IpomMeinieHHON
JIEKTPOHUKHU A. . MypaBbeB

noueHT kadeapa [IpomplieHHOM|
AIEKTPOHUKHU A. 1. Boponun

3aBeayromumii obecreunBaronieii kad.
[Ip> C. I'. MuxaJjib4eHKO

Pabouas mporpamma TUCIIUIUIMHBI COTIIacOBaHa ¢ (DaKyIbTETOM M BBITyCKaroIel Kadeapoii:

Hexan 3uB® . B. Ocumnor
3aBenyromnuii BeITycKaroIen kag.

IIp> C. I'. Muxasbp4eHKO
OKCIEPTHI:

IIpodeccop kadeapsl MPOMBIIILICH-
Hot anexkTponuku (I1p2) H. C. Jleroctaes

JoueHT xadeapsl Gpusnueckoil sex-
TpoHUKH (D) N. A. Yucroenosa
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
[{enpr0 MUCHUTIITMHBEI SIBISIETCS METOIMIECKIE OCHOBBI MCITOJIB30BAHUS PA3IMYHBIX ()YHKITNOHAb-
HBIX OJIOKOB MHUKPOKOHTPOJUIEPOB MPHU CO3/IaHUU IIEKTPOHHBIX YCTPOUCTB PA3IUYHOTO HA3HAYCHUS.

1.2. 3agaun IMCHMIIINHBI
— 3ajauell JUCHUMILIMHBI ABISETCS 3aKPEIUICHHE HAaBBIKOB IPOTrPAMMMPOBAHUSI MUKPOKOHTPOI -
JIEpOB Ha SI3bIKE BBICOKOTO YPOBHSI, ITOJYyYEHHbIE IPU U3YYECHUH AUCHUIUINH "MHPOPMALMOHHBIE TEXHOJIO-
run" ¥ "uudpoBas ¥ MUKPONPOIIECCOPHAs TEXHUKA" U MPHOOPETEHUSI 3HAHUN U HABBIKOB TIPOTPAMMUPO-
BaHUsI MUKPOKOHTPOJIJIEPOB.

2. Mecto mucuunimebl B ctpykrype OIIOII

Jucuunnuna «lIporpammupoBanue u omiagka Mukpokontposiepos» (b1.B.JIB.3.1) otHocures k
6noky 1 (BapuaTuBHAs 4acTh).

[TocnenyromumMu TUCHUIUIMHAMY SABJISIOTCA: 3allUTa BBIMYCKHON KBaJM(UKALIMOHHOW padOTHI,
BKJII0Yasi OJrOTOBKY K MPOLEAYpe 3aLIUThI U Mpoueaypy 3amutel, H(popMalnoHHbIE TEXHOIOTUH, Mu-
KPOIIPOIIECCOPHBIE YCTPOUCTBA U cHcTeMbl, [Ipenaumnomuas npakTtuka, LludpoBas u Mukporpormeccop-
Hasl TEXHUKA.

3. TpeOoBaHus K pe3yJbTaTaM OCBOCHHS THCHUIINHBI

[Tponecc n3yueHus JUCUUIUIMHBI HapaBiieH Ha (JOPMUPOBAHUE CIEAYIOIUX KOMIETSHIUI:

— OIIK-9 cnocoOGHOCThIO MCIOB30BaTh HaBBIKM PabOThl ¢ KOMIBIOTEPOM, BIIAJETh METOJaMU
WH()OPMAITMOHHBIX TEXHOJIOTHH, COOIIOIaTh OCHOBHBIEC TpeOOBaHMU MH(OPMAIIMOHHON 0€30MaCHOCTH;

— TIK-1 criocoGHOCTBIO CTPOUTH MpOcTeiiue pu3nyeckue 1 MaTeMaTHUECKUe MOJIeNn Mpubdo-
POB, CX€M, YCTPONCTB M YCTAHOBOK 3JIEKTPOHUKHM U HAHORJIEKTPOHUKH Pa3IMYHOrO (hYHKIIMOHAJIHHOTO
HA3HA4YEHUs, a TaK)KE MCIOJIb30BaTh CTAHAAPTHHIE POrPAMMHBIE CPEACTBA UX KOMIIBIOTEPHOTO MOJIEIIHN -
pOBaHUs;

— IIK-2 cnocoOHOCTBIO apryMEHTHUPOBAHHO BBIOMpATh U PEATU30BBIBATh HA MPAKTUKE dPPek-
TUBHYIO METOJUKY HKCIIEPUMEHTAIILHOTO MCCIIeIOBAHUS MMapaMeTPOB U XapaKTEPUCTUK MPUOOPOB, CXEM,
YCTPOICTB U YCTAaHOBOK AJIEKTPOHUKH M HAHODJIEKTPOHUKHU Pa3IMUYHOr0 (PYyHKIIMOHATLHOTO HAa3HAYECHNUS;

B pesynpTare u3ydeHus TMCIHUIIIMHBI 00YJatOIUNACS TO0JIKEH:

— 3HATh OCHOBHBIE TUIIBI MUKPOKOHTPOJUIEPOB, UX OTJIMYMS, CTPYKTYpPY MHKPOKOHTPOJLIEpA,
OCHOBHBIE (DYHKIIMOHAJIbHBIE OJOKU. SI3BIKM MPOrpaMMHPOBAHUS MHUKPOKOHTpoJUIepoB. CriocoObl mpo-
rPaMMUPOBAHMS MUKPOKOHTpOsuiepoB. Mcnonbs3zoBanne 3arpy3unka BOOTLOADER npu nporpammupo-
BaHUs1 MUKPOKOHTPOJLIEPA.

—  yMeTb I0JIb30BaThCS PA3IMYHBIMU CHCTEMaMU IIPOrpaMMHUPOBAHUS MUKPOKOHTPOJIEPOB, CO-
CTaBJIATh IPOrPaMMBl, peaTU3yIOIIKeE 3aJaHHble GYHKIUHU U OCYILECTBIATh UX OTIAJKY.

—  BJAJeTh CII0COO0aMU MPOTrpaMMUPOBAHHS MUKPOKOHTPOJIIEpA C 3arpy34ukoM U 0e3, ocyrle-
CTBJIAITh POBEPKY NPABUIBHOM pab0TOCIIOCOOHOCTH MUKPOKOHTPOJLIEPA.

4. O0beM QUCHUILIMHBI U BUABI Y4eOHOI padoThl
OO01mast TpyI0eMKOCTh AUCIUILTHHBI COCTAaBISACT 5.0 3a4eTHBIX €AWHUIIBI U MIPE/ICTABICHA B Ta0JIH -

%264&11/1.1121 4.1 — TpynoeMKoCTb JUCIUILINHBI

Bunel yueOHOI nesTenbHOCTH Bcero gacos Cemectpsl

2 cemecTp

AynuaTopHbIe 3aHATHS (BCETO) 12 12
[IpakTnueckue 3aHATHS 12 12
CamocTtosTenbHas paboTa (Bcero) 164 164
[ToaroroBka Kk MpakTUYECKUM 3aHATUAM, CEMUHApAM 164 164
Bcero (6e3 sx3amena) 176 176
IloaroroBka u cpada 3adera 4 4
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OO01mas Tpy10eMKOCTb, 4 180 180

3auerHbie EauHunmt 5.0

5. Conep:xaHue TUCHHUILIMHBI

5.1. Pa3gennl AMCHHUILIMHBI K BUALI 3AaHATHHA
Pazniensl IUCUUIUTMHEI M BUABI 3aHATUH PUBEICHBI B Ta0muiie S.1.
Tabmmua 5.1 — Pasgens! fUCHUILIMHEBL U BUABI 3aHATHI

_ o]
7, ol 2 2 2 g
T © g GE) o=
3 S S > 0
Hazpanus pa3aenoB IUCHUTUIMHBI © e o © & &
2 =
g 2 G 2 3
£ 8 2§ g¢
2 ceMecTp
1 Muxpokontpoiuiepsl AVR, cpezpl pazpaboTku 2 52 54 OIIK-9, IIK-1,
MHKpPOKOHTposuiepoB AVR. [IK-2
2 ITamsTh ¥ IpEepBIBaHMUS. 6 48 54 OIIK-9, [1K-1,
[K-2
3 Berpoennsie mpeoOpa3oBaTeu, MPOTOKOIbI 00- 4 64 68 OIIK-9, I1K-1,
MEHA ¥ UHAUBUIYaJIbHbIC 3a1aHUS. TIK-2
Hroro 3a cemectp 12 164 176
Hroro 12 164 176

5.2. Coaep:xanue pa3aejioB JMCHUILIHHBI (110 JIEKIIASIM)
He npenycmotpeno PVYII.

5.3. Pa3nenbl JMCUMILNIMHBI M MEXKIMCUMIUIMHAPHBIE CBSA3H ¢ 00ecedyuBAKIIMMH (Mpeabl Ty IIUMHU)
U o0ecnieynBaeMbIMH (MOCJIETYIONIUMH) TUCITUTIHHAMU
Pazaenbl qucHUIIMHBL U MEXKIUCHUIUTHHAPHBIE CBS3H C 00ECTICUUBAIOIIMME (MIPEABIAYIIMMU) U
obecrnieunBaeMbIMHU (TTOCIIETYIONTUMHI ) AUCITUTUTMHAMHE TIPEJICTAaBIEHBI B TabuIE 5.3.
Tabmuua 5.3 — Pazfensbl AUCHUIUIMHBI M MEXAMCIUIITIMHAPHBIE CBSI3U

Ne paznenoB JaHHOW TUCIUIUIMHBL, JJISI
KOTOPBIX HEOOXOMMO U3yUeHUE

JUCLUIUINH
1 2 3

[Tocnenyromue TUCHUIIITUHBL

1 3amuTa BBIMYCKHON KBaTU(PUKAIMOHHON paOOThI, BKITIO-
YJas MOArOTOBKY K IIPOLIEAYPE 3aIUTEI U IPOLEeaypY 3alllu- + + +
TBI

2 ndopmaniMoHHbIE TEXHOJIOTUN

3 MUKpOTIpPOIIECCOPHBIE YCTPOUCTBA U CUCTEMBI

4 TlpepauniomMHas MpakTUKa

4+ +
++ |+ |+
+ |+ |+

5 Hudposas u MUKPOIIPOIIECCOPHAS TEXHUKA

5.4. CooTBeTCcTBHE KOMIIETEHIUI, (POPMHUPYeMBbIX IPU U3YYEeHUH TUCHMILIMHBI, 1 BUI0B 3aHATHI
CooTBeTCTBHE KOMIETEHINH, (POPMUPYEMBIX MpPH HM3YYEHUH IUCIUIUIMHBI, W BHIIOB 3aHATHA
npezcTaBiIeHo B Tabmuie 5.4.
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Ta6muia 5.4 — CooTBETCTBHE KOMIIETEHIIMN, (DOPMUPYEMBIX NIPU U3YUYEHUH AUCLUIUIMHBI, U BUOB 3aHS -

THH
§ Bunel 3agsatuit
= . .
5 = S
5 & . DopMbI KOHTPOJISI
= = s
S o s
" = o
OIIK-9 + + CobecenoBanue, Tect, OT4eT MO MpaKkTH-
YECKOMY 3aHSTHIO
TIK-1 + + CobecenoBanue, Tect, OT4eT MO MPaKTH-
YECKOMY 3aHSITHIO
TIK-2 + + CobecenoBanue, Tect, OT4eT Mo MpakTu-
YECKOMY 3aHSTHIO
6. UHTepakTUBHBIEC MeTOAbI U (JOPMBI OPraHu3anMu 00yYeHUs
He npenycmorpeno PVYIIL.
7. JlabopaTtopHbie padoThl
He npenycmorpeno PVYII.

8. IIpakTHyeckue 3aHATUSA (CEMUHAPDHI)

HaumeHoBaHMe MpakTHUECKUX 3aHATUH (CEMUHAPOB) IpuBeieHo B Tabiuie 8.1.
Tabmua 8.1 — HamMmeHoBaHMe MPaKTHYECKUX 3aHATHIA (CEMHHAPOB)

3 z £
3 = 5
y Z > 5
HasBanus paznenon HaunmeHoBaHne paKTHYECKHUX 3aHATHI (CEMUHApOB) | = & &5
o E
X 2 3
a o g
= S
2 cemecTp
1 MUKpPOKOHTpOILIIEPHI CewmeiictBa MukpokoHTposuiepsl AVR: tinyAVR, 2 OIIK-9,
AVR, cpenpl pazpabotkn | megaAVR, xmegaAVR. Bepcun MUKpOKOHTpOILITE- IIK-1, ITK-
MHKPOKOHTPOJIEPOB poB. CTpyKTypa MUKpOKOHTposiepoB AVR. 2
AVR. Hroro 2
2 [lamsiTh 1 ipepbIBanus. | BHyTpeHHss (ruem-maMsath KoMana. BHyTpeHHss ma- 6 OIIK-9,
MaATh 1aHHbIXx EEPROM. YerpolicTBa BBOa-BbIBOIA TIK-1, IIK-
MHKPOKOHTPOJUIEpOB. Mcnonp30Banue nopTos 2
BBOAa/BbIBOfIA. IIpepriBanme o cueTunky.Buemnue
MIpEphIBaHMSL.
Hroro
3 BcTpoeHHbIe Pa6ota c BctpoennsiMu ALIT u aHamoroBbIM KoMITa- 4 OIIK-9,
npeoOpas3oBarelu, patopom.lLIUM-monynstop (PWM) 8-, 9-, 10-, 16- IIK-1, IIK-
MIPOTOKOJIBI OOMEHA 1 ouTHbIA.PaboTa ¢ mpoTtokonom 1 Ware.Pa6oTa ¢ mpo- 2
WH/IMBUYyaJIbHbIC TokosioM [2C.BpInonHeHne nHANBUYAIBHOTO 3a/1a-
3a/laHusl. HUSL.
Hroro 4
Hroro 3a cemectp 12

9. CamocTrosiTesqibHasi paboTa

Bugpl camoctosTenbHOM paboThl, TPYAOEMKOCTh U (hOpMUpPYEMble KOMIIETECHIIUU MTPEICTABICHbI B

Tabymite 9.1.
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Tabmuma 9.1 — Busiel caMOCTOSTENBHON padOThI, TPYIOEMKOCTh M JOPMHUPYEMbIE KOMIIETCHIIUU

3 @]
2 z E
g 5 =
Bunael camocrosTensHON = > O
HasBanus pasnenos z 7 &5 @OpMBI KOHTPOJIA
paboThI B s 2
=3 &2
a e g
= S}
2 ceMecTp
1 MUuKpOKOHTpOJIIIEPHI [ToaroroBka k mpakTuue- 52 |OIIK-9, |OT4eT no NpaKTUYECKOMY
AVR, cpefpl pa3pabOTKH | CKUM 3aHSATHUSIM, CEMHHA- IIK-1, 3angaTuto, CobecemoBanue,
MHKPOKOHTPOJIIIEPOB pam [1K-2 Tect
AVR. Hroro 52
2 ITamate u npepsiBanusd. | IlogroroBka k npaxkTuye- 48 |OIIK-9, |Otuer no NpakKTUYECKOMY
CKHM 3aHSTHSIM, CEMHUHA- TIK-1, 3aastuio, CobecemoBanue,
pam [IK-2 Tect
Uroro 48
3 Berpoennblie IToaroroBka K mpaxkTuye- 64 |OIIK-9, |Ortuer no npakTU4eCcKOMy
npeoOpazoBaTey, CKHM 3aHSITHSIM, CEMHHA- TIK-1, 3aHATHIO, TecT
MIPOTOKOJIBI OOMEHa U pam IK-2
WHIUBUAYaJIbHbIE Wroro 64
3aJlaHusl.
Hroro 3a cemectp 164
IlogroroBka u ciaya 3adyeTa 4 3auer
Hroro 168
10. KypcoBoii npoekT / KypcoBasi padora
He npenycmotpeno PVYII.

11. PeiiTuHroBasi cucreMa JJisi OLlEHKHU YCIIeBaeMOCTH 00y4aroumuxcst
PeittuHroBas cucrema He UCIIOIB3YETCA.

12. YueOHO-MeTOAUYecKOe U MHPOPMANIMOHHOE 00ecTiedeHrue TUCIHIIIMHBI

12.1. OcHoBHas JuTEepaTypa

1. IHapamnos, Anexkcanap Bukropoud. MukponpoieccopHble yCTpOHCTBA U CUCTEMBI : yueOHOe
nocobue / A. B. Illapanos ; @enepanbHOe areHTCTBO 10 00pa30BaHMI0, TOMCKHN TOCYIapCTBEHHBIN YHU -
BEPCUTET CUCTEM YIPABICHUS U PaaHOdIeKTpOHUKH. - Tomck : TMIIZIO, 2008. - 152 c. : ui., Tabxa. - bub-
muorp.: ¢. 152. - 60.00 p., 76.00 p., 115.00 p., 150.00 p. (manuume B 6udbmmorexe TYCVYP - 22 3k3.)

2. MHKPOITPOLIECCOPHBIE YCTPOMCTBA U CUCTEMBI Yue6roe mocobue. CaMocTos -
TenbHast paboTa [DneKTpoHHBINH pecype]: pasnen 1 crp. 9-12, pasnmen 2 crp. 12-14, 17-18, 21-22, 74-75,
pasgen 3 ctp. 15-16, 78, 95-101. - Pexum noctyna: http://ie.tusur.ru/docs/mai/pr_mk.rar (mata obparie-
Hus: 24.07.2018).

12.2. lonosiHUTEIbHAS JIUTEPATYpPa
1. IHapamnos, Anexkcanap BukropoBuy. OCHOBBI MUKPOIPOIIECCOPHOM TEXHUKH : yueOHOE MOCo-
oue / A. B. llapanoB ; ®denepaibHOE areHTCTBO MO 00pa30BaHUI0, TOMCKHI TOCYIapCTBEHHBIN YHUBEP-
CUTET CHUCTEM YIpPAaBIICHUS U paarodieKTpoHuku. - Tomck : TMIIJIO, 2008. - 103 c. : un., Tabn. - buob-
muorp.: ¢. 103. -41.00 p., 51.50 p., 80.00 p., 100.00 p. (manuuue B 6ubnaroreke TYCVYP - 25 7k3.)

12.3. YueOHO-MeTOAUYECKHE MTOCO0OU

12.3.1. O0s3aTesibHbIE yUeOHO-MeTOAuYeCKH e MO0CO0Uus
1. IlMapanos, Anekcannp Bukroposuu. [IpoekTrpoBaHre MUKPOIIPOLIECCOPHBIX YCTPONCTB : py-
KOBOJICTBO K BBIIIOJHEHHIO KYPCOBBIX IpPOoeKTOB (B ToM uucie I'TIO) ans cTyneHTOB cnenuaibHOCTH
"ITpombrnennas exktponuka” / A. B. lllapanos ; @enepanbHoe areHTCTBO 1O 0Opa3oBanuto, ToMckuit
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TOCYJapCTBEHHBI YHUBEPCHUTET CHUCTEM YIIPABJICHUS U PaJAUOdNIEKTpoHUKH, Kadenpa mpombluieHHOM|
anekTpoHukH. - Tomck : TYCVYP, 2009. - 74 c. : un. - bubmumorp.: c. 74. - 50.00 p., 00.00 p. [Ipaktuueckue
3ansatus: Pazgen 1: crp. 10-12, pasnmen 2: crp. 13-25, pazgen 3: ctp. 30-32. (nanuuue B 6ubmmoreke TY -
CVYP - 61 3x3.)

2. MUKPOITPOLIECCOPHBIE YCTPOMCTBA Y CUCTEMbI Meronuyeckue yKa3aHHs IO
BBITIOJIHCHHUIO JIA0OPATOPHBIX W WHIAUBUIYAIbHBIX paboT. [lpakThueckue 3aHATHS [DIESKTPOHHBIA pe-
cypc]: Pazmen 1 ctp. 16-31, pasmen 2 ctp. 32-41, pazmen 3 ctp. 42-54. - Pexum pgoctyma:
http://ie.tusur.ru/docs/mai/pr_mk.rar (mata o6pamenus: 24.07.2018).

3.  Muxpoxontpomiep ATMEGAS PykoBoacTBO K BBINOIHEHHIO JJabopaTopHoil paboTel. Camo-
cTosiTeNibHast paboTta [DnekTpoHHBIA pecypc]: Pazaen 2 ctp. 7-8, 8-14, pazmen 3 ctp. 9-19, 20-24. - Pe-
UM noctyna: http://ie.tusur.ru/docs/mai/pr_mk.rar (mara obpamenus: 24.07.2018).

12.3.2. YueOHO-MeTOAMYECKHUE TOCOOHS /ISl JIML C OTPAHMYEHHBIMH BO3MOKHOCTSIMHU 3/10POBbS U
HHBAJINI0B

Y4eOHO-METOIMUYECKUE MaTepHallbl IJIsi CAMOCTOSTENLHON M ayAUTOPHOW pabOThl 00ydaroIuXxcs
W3 YHUCla JUIl C OTPAHMYCHHBIMUA BO3MOXKHOCTSIMH 3/I0POBBSI M1 HHBAJIHMJIOB MIPEIOCTABIAIOTCS B (hopMax,
aJaNTHPOBAHHBIX K OTPAHUYEHUSM UX 3/I0POBbS U BOCTIPUATHUS UHPOPMAIIHIH.

JJist I ¢ HAPYIIeHUSIMU 3PeHusI:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B [le4aTHOU (hopMe yBETUYEHHBIM HIPUPTOM.

JLJ1s1 JIMI ¢ HAPYIIEHUSIMHU CJIyXa:

— B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHoOU (popme.

JlJist i1 ¢ HAPYIIeHUSIMU OTIOPHO-ABUIaTeJILHOTO anmapara:

— B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B reyaTHou (opme.

12.4. IIpodeccuonaibHbie 6a3bl JAHHBIX U HH(GOPMAIIMOHHBIE CTIPABOYHbIE CHCTEMbI

1. 1. bubnmoreunas cuctema wusnarensctBa '"Jlanp" [Onekrponnbiii pecypc]. — URL:
https://lanbook.com (mata oopamenus 20.04.2018).

2. 2. HdopmanmoHHble, CIIPaBOYHbIC, U HOPMATHUBHBIE 0a3bl JaHHBIX. [DJIEKTPOHHBINA pecypc].
URL: https://lib.tusur.ru/ru/resursy/bazy-dannyh (nara oopamenus 20.04.2018).

3. 3. Uudopmanmonno-ananutuueckas cuctema Science Index PUHII. [DnexktponHslil pecypc].
— URL: https://elibrary.ru/defaultx.asp (nata oopamenus 20.04.2018).

13. MaTrepuaibHO-TEXHHYECKOe o0ecneyeHrne JUCHUILIMHBI U TpedyeMoe MporpaMMHoe
o0ecneyenune

13.1. O6uue TpedGOBaHUSI K MATEPHATbHO-TEXHMYECKOMY U MPOrPaMMHOMY 00eceYeHH 0
AUCHHUILIMHBI

13.1.1. MaTepuaibHO-TEXHMYECKOE M IPOrPaMMHOe o0ecredeHne I NPAKTHYEeCKUX 3aHATHI

Jlaboparopusi MUKPOITPOIIECCOPHBIX YCTPOUCTB 1 cucteM / Jlaboparopus I'TIO

yueOHas ayIUTOpus AJIs NPOBEICHHs 3aHATUI MPAKTUYECKOro THIA, yuyeOHast ayIuTOpus AJIs IIpo-
BEJCHUSI 3aHATUI J1a0OpaTOpPHOro TUMa, yueOHas ayAuTOpus Ul MPOBEACHUS 3aHATHH CEMHHAPCKOrO
THUIIa, TOMEIEHUE [l KypCOBOTO MTPOEKTUPOBAHNUS (BBIIOIHEHUS KYPCOBBIX padboT)

634034, Tomckast obnacts, . Tomck, Bepmmnuna ynuia, n. 74, 333 ayn.

Onwucanue uMerouierocs 000pya0BaHuUs:

- JJabopartopusie makeTs (10 mIT.);

- MuxkponpoueccopHsiit Moayab «SDK-1.1» (8 mrt.);

- Ocummnorpagsl (12 mr.);

- 'enepatop curnanos ['3-54 (2 mrt.);

- [lepconanbhblii kKoMmbroTep (12 mt.);

- Kommuiekt cnienmanu3upoBaHHoi yueOHoH MeOenu;

- Pabouee mecto npenoaBares.

[TporpamMHOe obecnieueHue:

— ASIMEC
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— AVR Code Vision 3.31Evaluation
— Far Manager

13.1.2. MarepuajbHO-TEXHUYECKOE U IPOTPaMMHOe odecredeHue JIs CAMOCTOATEIbHOI padoThI
Jist caMoCTOSTeNbHOM paboThl HCMONB3YIOTCA yueOHbIE ayAUTOPUU (KOMITBIOTEPHBIC KJIacchl),
PacCIOJIOKEHHBIE TIO aJIpecaM:
- 634050, Tomckast o6nacTb, T. Tomck, Jleanna mpocmnexr, 1. 40, 233 ayn.;
- 634045, Tomckas obmacTs, T. Tomck, yin. Kpacnoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckast obnacTb, . Tomck, Bepmmauna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckast obmacTs, T. Tomck, Bepmmanna ymuia, 1. 74, 207 aya.

CoctaB 000py/IOBaHUS:

- yueOHasi MeOelb;

- komnstoTepsl kinacca He Hike [I9BM INTEL Celeron D336 2.8['T. - 5 mmiT,;

- KOMOBIOTEPHI MOJIKIIOUYEHBI K ceTu «/HTepHeT» U 00ecreynBaroT JAOCTYI B AIIEKTPOHHYIO HH-
(dhopManmOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCUTETA.

[TepeyeHb MPOrpaMMHOTO 0OECTICYCHUS:

- Microsoft Windows;

- OpenOftice;

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

- Google Chrome.

13.2. MatepuabHO-TeXHH4YECKOe o0ecredyeHre JUCIUIITHHBI ISl JIMI C OTPAHHYeHHBIMHU
BO3MOKHOCTSIMHM 310POBbSI 1 HHBAJIU/0B

OcBoeHME NUCUUIUIMHBI JIMLAMU C OTPAHUYEHHBIMU BO3MOKHOCTSIMM 3/10pPOBbS U WHBaJIUIaMHU
OCYUIECTBIISIETCA C UCIIOIb30BAaHUEM CPEJICTB 00yUEHHS OOILEro U ClelnaabHOTO0 Ha3HAYEHUS.

[Tpu 3aHATHAX ¢ O0YYAIOUIMMHUCS ¢ HAPYIIEHUSAMH CJIyXa MPelyCMOTPEHO UCIIOJIb30BaHUE 3BYKO-
YCUJIMBAIOLIEH anmapaTypbl, MyJIbTUMEIUWHBIX CPEJICTB U APYTUX TEXHUUYECKUX CPEACTB Mpuema/nepesa-
4yy yuyeOHOM nHpOpMAaLIUU B TOCTYNHBIX (POpMax, MOOMIIBHOM CUCTEMBI MTpenoiaBaHus il 00YJaroLIXC s
C WHBAJIMIHOCTHIO, TOPTATUBHON MHIYKIIMOHHOM CUCTEMBI. Y4eOHasl ayTuTOpUs, B KOTOPOU 3aHUMAIOTCS
oOyyarolyecs: ¢ HapyllIeHHEeM CllyXa, 00Opy/lI0BaHA KOMITBIOTEPHOM TEXHMKOM, ayIMOTEXHUKOHM, BUIEO-
TEXHUKOM, FJIEKTPOHHON JOCKOW, MYJIbTUMEAUMHON CHCTEMOM.

[Tpu 3aHATHAX C OOYYAIOUIMMHUCS ¢ HAPYLIEHUSIMH 3PEHUSIMH TIPEIYCMOTPEHO HCIIOJIb30BAHKE B
JIEKIMOHHBIX U YU€OHBIX ayJUTOPUAX BO3MOXKHOCTH MPOCMOTPa yAaJIEHHBIX 00BEKTOB (Hanmpumep, TeKCTa
Ha JIOCKE WM CJIaiiia Ha SKpaHe) MPHU MOMOIIM BUACOYBEINIUTENEH A1 KOM(POPTHOTO POCMOTpA.

[Tpu 3aHATHAX C 0OYy4YaIOIIUMUCS € HAPYLIEHUSIMH ONOPHO-ABUIaTeIbHOIO anmnapara HCIojb-
3YIOTCS aJbTepPHATUBHBIE YCTPOHCTBA BBO/IA MH(OPMAIIMK U IpYTHE TEXHUUECKUE CPENICTBA ITpreMa/nepe-
nauu yueOHo# nHpopMaluu B TOCTYIHBIX (opMax, MOOMIIbHOM cucTeMbl 00ydeHHs ISl JTr0/Iel ¢ WHBa-
JUAHOCTBIO.

14. OIIeHO‘lHLIe MaTepuaJdbl H METOAUYECCKHUEC PCKOMECHAAIUHA 110 OPraHu3aiuu U3y4cHus
AUCHHUITINHBbI

14.1. Conep:xaHue OLEHOYHbIX MATEPHAJIOB U MEeTOAUYECKHE PEKOMEHIAIUN
Jlnst onieHKH cTenieHH C(OOPMHUPOBAHHOCTH M YPOBHS OCBOCHUS 3aKPEIUVICHHBIX 3a JUCIUTIIMHOM
KOMHeTeHLII/If/'I I/ICHOJIB3yIOTC$I OILICHOYHEBIC MaTepI/IaJII:I B COCTaBC:

14.1.1. TecToBBI€ 3a0aHUA
1. HazoBuTe pa3psaHOCTh IMIMHBI JaHHBIX MUKpOKOHTpoJuiepa ATMega
a)8;0)16;8)32;1)4
2. YkakuTe BEJINYMHY MOATATUBAIOLIETO PE3UCTOPA MOPTa
a) 40xkOwm ; 6) 10 kOwm ; B) 100 kO™ ; T) 1 MOM
3. Kakoi1 perucTp onpenesnsier HanpaBJiIeHUE JaHHBIX TOpTa
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a) DDR ; 6) PORT ; B) PIN ; r) onpeaeneHHbIN pa3pabOTINKOM

4. Kakoe cemeicTBO 001a/1aeT OrpaHUYEHHBIM HAOOpOM nepuepruiiHbIX YCTPOUCTB

a) tinyAVR ; 6) megaAVR ; B) XmegaAVR

5. CKOJIBKO TaKTOB MCIIOJB3YETCS Uil IOCTYIa K BHYTpeHHel naMsiati SRAM

a)1;06)2;8)4;1)8

6. KakoBa pa3psiiHOCTh TaliMEPOB

a)8;06)16;8)32;r) 10

7. dnst kakux GYHKIANA UCTIONB3YIOTCSI TAHMEPBI:

a) g LIMM-MonynsaTopoB ; 6) OTCUET BpEMEHH 3aJEPXKKU MPOTPAMMBI ; B) MPEpPhIBAHUE Yepe3
ornpezeNeHHbIe TPOMEXYTKHA BPEMEHH; T') YIIPABICHUE TTOPTAMHU

8. Ykaxxure pa3paaHocTb BHyTpeHHero ALIIT

a)8;0)10;B)12;1) 14

9. VKakxuTe HauBBICILIUI PUOPUTET MPEPHIBAHUS

a) BHemIHee ; 0) mpepbpiBanue 1o Taitmepy ; B) RESET; r) mo kommapatopy

10. ITo xakoif apXUTEKType MOCTPOEHBI MUKPOKOHTpoJuIepsl AVR

a) o ["apBapyckoii ; 6) mo [IpuHCTOHCKOH ; B) MO THOPUIHOM ; T) 1O MOAU(DHUIIMPOBAHHOMN Tap-
BapACKOU apXUTEKType

11. Kako#i 371eMEHT BBIMOJHAECT CHUHXPOHHU3AIMIO BCEX BHYTPEHHUX YCTPOIMCTB

a) CYCTUUK ; 0) TAKTOBBIM TEHEPATOP ; B) BHEIIHUI T€HEPATOP; T) CTOPOKEBOH TaiiMep

12. Kakue peructpbl MOTYT OOBEIUHATCS B PETUCTOPHBIC MTaphbl

a) 123 ;06) 124 ; B) 126 ; 1) 127

13. B xakoii o0acTy 3a1aeTcsa TAKTOBASA 4aCTOTa

a) B mporpamme ; 6) FUSE ; 8) EEPROM ; r) SRAM

14. Ckonbko peructp obmiero Ha3HaueHus ucnoyib3yrorces B MK AVR

a)8;0)16;8B)24;1)32

15. [Inst 94ero ucnoiab3yeTcst CTOPOKEBOM TaiMep

a) U1 (HOpMUPOBAHUS HHTEPBAJIOB MAJION JJTUTEIBLHOCTH ; 0) 71 mepesarycka B ciiyyae c0os ; B)
JUTS 3alTUTHI OT BHEITHETO BO3/ICHCTBUY ; T') KaK JOMOJTHUTEIbHBINA TaiMep

16. Kakue peructpbl paboTaroT CO BCEMU KOMaHIaMH

a) RO..R4; 6) R4..R8 ; B) R7.R15 ;1) R16..R31

17. B xakoii naMsTH COXPaHSIOTCS JaHHBIE I10CJIE CHATUS HAIPSKEHWsI TUTaHUsA?

a) FLASH ; 6) SRAM ; B) EEPROM ; r) Hur/ie He COXpaHsoTCs

18. Kakoro tuna onepanuu MUKpoKoHTposuiepoB AVR ?

a) TIOJTHOCTBIO CTaTUYHAs ; 0) OTpaHUYEHHO CTaTUYHASA ; B) IUHAMUYECKAS; T) IEpeMEHHAas

19. Kakue npoTokoss! HO3BOJISIOT OPraHU30BaTh JIOKAIBHYIO CETh

a) I>’C; 6) SPI ; B) UART/USART; r) 1-Ware

20. B o6mactu FUSE 3anaercs:

a) HavyaJbHas TporpaMma 3arpy3ku ; 0) pexumsl padbotel MK ; B) mporpamma 3aBepiieHus T') pas-
mep BOOTLOADER

21. YkaxuTe MaKCUMAJIbHBIN TOK TOPTA BBIBOAA

a) 10 mA ; 6) 20 mA ; B) 40 mA ; 1) 50 mA

22. K xakuM BBIBOJIaM MOJKJIFOYAETCS] BHEIIIHUN KBapIEBbIA pe30HATOP?

a) AINO-AINI ; 6) XTALI-XTAL2 ; B) OC1A ;1) OCIB

23. Ckonbko kananoB AIIIT peanuzoBano B ATMega8 ?

a)3;0)6;8)8;1) 10

24. YacToTa CTOpOKEBOTO TailMepa SIBISETCS:

a) BHemIHEeH ; 0) MCMONb3yeTcss TAaKTOBAas 4acTOTa ; B) TAKTOBAasl YacTOTa C MPEHJEIUTEIEM; T)
BHEIIHEHN C MPEIACTUTEIEM

25. J1na gero ucnonsiyercs pexxum ADC Noise Reduction ?

a) Jlnst yBenuueHust TOUHOCTH TIpeoOpa3oBaHus ; 0) /ISl yBEIMUCHUS CKOPOCTH MPeoOpa30OBaHMS ;
B) /ISl YBEITUYCHUS CKOPOCTH M TOYHOCTHU MIPE0Opa30BaHus; T) Il CHUKCHUS TOTPEOICHHUS MOIITHOCTH

26. AHaANOTOBBIN KOMIIAPATOP MUCIOIb3YETCS JIA:

a) U3MEPEeHHsI Pa3HOCTHU JIBYX HAIPsDKCHUU ; 0) BIpAaBHUBAHUS JBYX HANPSOKEHUH ; B) CpaBHEHUS
JIBYX HaNpsOKEHUM; T) I 3a/Iep>KKH aHaJIOTOBOT'O CUTHAIa
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27. Bo ckonbko rpynn crpynnuposassl noptel MK ATMega8 ?

a)1;06)3;B8)4;r)6

28. [l gero ucnonbzyercs BeiBoa Uref ?

a) s 3amanus w3MepeHus HanpspkeHus; 0) mis nutanus ALl ; B) mis 3amanust omopHOTO
Hanpsbkenus AL r) s 3agaHnus BpeMeHN U3MEpPEHUs

29. Ins wero ucnons3yercs BeiBog RESET ?

a) nis nepesarpy3ku MK ; 6) ans npuoctanoBku padotel MK ; B) miist BBoa B pexxum STANBY;
r) s nepeBona MK B "crismuii" pesxxum

30. IIpn noMoImu Kakux BeIBOAOB ocyliecTBisgercsa nporpaMmmuposanne FLASH namstu ?

a) RESET ; 6) MOSI ; B) TOSC1; r) MISO; n) SCK e) OC1A

14.1.2. Bonpocbl Ha col0eceioBaHue
OcHoBnble cTpykTypsl MK 1 X B3aMMOCBSI3b.
Peructpsr MK.
Flash mamsTs.
EEPROM namsiTs.
Cpenbl pa3paboTKH.
YerpolicTBa BBOJIa-BBIBOJIA.
Buas! mpepbIiBaHuN, UX IPUOPUTET.
IIpepbIBaHKE 110 CUETUHUKY.
Brewnue npepsiBaHus.
[TpepriBanue ALIII.
ITpepriBanKe koMIaparopa.
[INUM- moxynsaTopsl, ux padoTa.
Buael npoTokosnos.
[IporpaMMHBbI€ 1 anmapaTHbIE TPOTOKOJIBI.

14.1.3. 3auér
THUIBI MEKPOKOHTPOJLIEPOB
ITamsats FLASH.
[Tamsite EEPROM.
Peructpsl MUKpOKOHTpOILIEPA
Peructpsl o01iero HazHaueHusl.
Hcnonp3oBaHKUE CTEKA.
Hacrpoiika FUSE.
Pa6ota ¢ mopramu.
WMHBepTUpOBaHNE 3HAYEHUH ITOPTOB.
Pa6ora ¢ ALIT
Hacrpolika Taiimepos.
Br1BOI Ha HHAUKATOD.

14.1.4. Bonipochl 111 NOATOTOBKH K NPAKTHYECKHUM 3aHATHAM, CEMMHAPaM

CemeiictBa MukpokonTposiepsl AVR: tinyAVR, megaAVR, xmegaAVR. Bepcun MUKpOKOHTpOII-
nepoB. CTpykTypa MUKPOKOHTpoJuiepoB AVR.

BuyTpennsis ¢ruem-naMsaTh KOMaH/I.

Brytpennssa namsate 1anHasix EEPROM.

VYerpoiicTBa BBO/Ia-BbIBOJIa MUKPOKOHTPOJIEPOB. Mcnosbp30BaHue MOPTOB BBOJIA/BHIBOIA.

IIpepbIBaHME 110 CUETUHUKY.

Brewnue npepsiBaHus.

Pa6ota ¢ BctpoennbiMu ALl 1 aHamoTOBBIM KOMITAPATOPOM.

HINM-monynsatop (PWM) 8-, 9-, 10-, 16-6uTHBIH.

Pa6ota ¢ mpotokomom 1Ware.

Pa6ora ¢ nporoxonom 12C.

BrinonHeHne nHANBUAYAIBHOTO 3aaHHUS.
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14.2. TpeGoBaHHs K OLCHOYHBIM MATEPHAJIAM JJISl JIUI] C OTPAHHUYCHHBIMHU BO3MOKHOCTAMH

310POBbS U HHBAJINI0B

st mui ¢ orpaHUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBbSI M1 MHBAJIHMJIOB MPEAYCMOTPEHBI JOTOIHU -
TeJbHbIE OLIEHOYHbIE MaTepHUaIIbl, IEpeUeHb KOTOPBIX YKa3aH B Tabnuue 14.
Tabmuua 14 — JlomoMHUTENBHBIE MaTepHallbl OLICHUBAHUS ISl JIUIl C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMU

3JI0pPOBbsI 1 HHBAJIHJIOB

Kareropuu
00y4arommxcs

Bup! JONOTHATEBHBIX OIEHOYHBIX
MaTepuaioB

@®OopMBI KOHTPOJISL U OI[CHKH
pe3yabTaTOB 00yUCHUS

C napyueHusmMu
ciyxa

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

[IpenMy11eCTBEHHO MMCHMEHHAs
IIPOBEPKa

C HapymeHHIMHU
3peHus

CobecenoBanue 1Mo BOIpOcaM K 3a4eTy,
OIPOC 0 TEPMHHAM

[TpenMyIIeCTBEHHO yCTHAs TIPOBEPKa
(MHIUBUYaTbHO)

C napyueHusMu
OIIOPHO-
JIBUTATEIILHOTO
armapara

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

HpeI/IMyIJ_[eCTBCHHO JUCTaHIIMOHHBIMHA
METOAAMU

C orpaHUYEHUSIMH I10
00LIEMETUIIMHCKUM
MOKA3aHUSM

TecTbl, MICEMEHHBIE CAMOCTOSTENLHEIE
paboThl, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PAOOTHI, YCTHBIE OTBETHI

[IpenmyecTBEHHO TPOBEPKa
METO/IaMU UCXOS U3 COCTOSIHUS
o0ydJaromierocst HA MOMEHT ITPOBEPKHU

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

Jnis nui ¢ orpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBBSI M MHBAIUIOB TPEAYCMAaTPHUBACTCS JI0-
cTynHas (hopMa MpeoCTaBICHUS 3aJaHUH OLIEHOUHBIX CPEJICTB, @ UMEHHO:

- B reyaTHou (opme;

- B IIeyaTHO! (hopMe ¢ YBETHMUYEHHBIM HIPUPTOM;

- B (hopMe INIEKTPOHHOTO TIOKYMEHTA;

- METO/IOM YTEHUS ACCUCTEHTOM 3a/1aHUs BCIYX;

- IIPEJOCTABJICHUE 3a/1aHUs C UCTIOJIb30BAaHUEM CYpPJIOTIEPEBO/IA.

Jlunam ¢ OrpaHWYEeHHBIMH BO3MOXKHOCTSIMU 3/I0POBbSI M MHBAIHMIAM YBEIHMYUBACTCS BpEMs Ha
HOJ'OTOBKY OTBETOB Ha KOHTPOJIbHBIE BOIPOCHL. [l TakKUX 00y4aroIuXcs MpeycMaTpuBaeTCsl JOCTYII -
Hast popmMa MpeoCTaBICHHS OTBETOB HA 3a/1aHUs, @ IMEHHO:

- IUCbMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- HabOp OTBETOB C UCHOJIb30BAaHUEM YCIIYT ACCUCTEHTA;

- MIPEJICTABICHUE OTBETOB YCTHO.

[Tponienypa ornieHHBaHUs pe3yIbTaTOB OOYYEHMs JIMIl C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3/10pO-
Bbsl 1 MHBAIHJIOB IO JUCUUIUIMHE TPEIyCMaTPUBACT MPEIoCTaBIeHne HHopManuy B popMax, aaarnTH -
POBaHHBIX K OTPAHUYECHHUSAM HX 3A0POBbS U BOCIPUATHS HH(POpMALIUK:

JL1s1 i1 ¢ HApYIIEHUSIMH 3PeHust:

- B (hopMe 3NIEKTPOHHOI'O IOKYMEHTA;

- B IIeYaTHO! (hopMe yBEIMUEHHBIM HIPUPTOM.

JList M1 ¢ HapyLIeHUusIMH CJIyXa:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU opme.

JLst M1 ¢ HapyLIeHUsIMU OIIOPHO-ABUTaTeJILHOIO0 annapara:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU hopme.

ITpn HEOOXOMUMOCTH TS JIUL] C OTPAaHUYEHHBIMHU BO3MOXHOCTSIMU 3/I0POBbs U MHBAJIUI0B IpOLIE-
Jypa OILICHUBAHUSI PE3yIbTaTOB 00yUEHUsI MOXKET MPOBOAUTHCS B HECKOIBKO ITAIOB.
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