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PilCC.\l()TpCH&l 151 ()1()(’)})6HU Ha 3aCCJaHuM Kil(t)ﬁ;[pbl
nporokot Ne 49 or« 5 » 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).

[TpenmecTBYOUMMH AUCUUIUIMHAMHU, (POPMUPYIOIIMMHU HavalbHbIE 3HaHUS, ABIsAt0oTCA: [Iporpam-
MHUPOBaHUE U 0TI JKa MUKPOKOHTPOJIEpoB, MH(pOopMallMOHHbIE TEXHOIOTHH.

[Tocnenyromumu qUCHMIIIMHAME SABJstOTCS: [IporpaMMupoBanye U OTJajka MUKPOKOHTPOJLIE-
poB, 3amMTa BBIMYCKHOM KBalMM(UKAIMOHHOW pabOThI, BKJIIOYAs MOATOTOBKY K IMpOLERype 3alluThl U
poueaypy 3auThl, MUKpoOnpoliecCOpHbIE YCTPOIicTBa U cucTeMsbl, [Ipenaunnomuas npakruka, L{udpo-
Basi U MUKPOIIPOLIECCOPHAsl TEXHUKA.

3. TpeOoBaHus K pe3yJbTaTaM OCBOCHHS THCHUIINHBI

[Tponecc n3yueHus JUCUUIUIMHBI HapaBiieH Ha (JOPMUPOBAHUE CIEAYIOIUX KOMIIETSHIUI:

— OIIK-9 cnocoOHOCThIO MCIOJB30BaTh HaBBIKM PabOThl ¢ KOMIBIOTEPOM, BIAJETh METOJaMHU
WH()OPMAITMOHHBIX TEXHOJIOTHH, COOIIOIaTh OCHOBHBIEC TpeOOBaHMUS HH(OPMAIIMOHHON 0€30TIaCHOCTH;

— TIK-1 criocoGHOCTBIO CTPOUTH MpOcTeiiue pu3nyeckue 1 MaTeMaTHUeCKUe MOJIeNIn Mpubdo-
POB, CX€M, YCTPONCTB M YCTAHOBOK 3JIEKTPOHUKHM U HAHORJIEKTPOHUKH Pa3INYHOrO (hYHKIIMOHAJIHHOTO
Ha3HA4YEHUs, a TAK)KE MCIOJIb30BaTh CTAHAAPTHHIE POrPAMMHBIE CPEACTBA UX KOMIIBIOTEPHOTO MOJIEIIHN -
pOBaHUS;

— IIK-2 cnocoOHOCTBIO apryMEHTUPOBAHHO BBIOMpATh U PEATU30BBIBATh HA MPAKTUKE dPPek-
TUBHYIO METOJUKY HKCIIEPUMEHTAILHOTO MCCIIeIOBAHUS MTapaMeTPOB M XapaKTEPUCTUK MPUOOPOB, CXEM,
YCTPOICTB M YCTAaHOBOK AJIEKTPOHUKH M HAHODJIEKTPOHUKHU PA3IMUHOr0 (PYHKIIMOHATILHOTO HA3HAYECHNUS;

B pesynpTare u3ydeHus: IMCIUIIIMHBI 00YyJatOIUNACS TO0JIKEH:

— 3HaTh OCHOBHBIE TUIIBI MUKPOKOHTPOJUIEPOB, UX OTJIMYMS, CTPYKTYPY MHKPOKOHTPOJUIEpA,
OCHOBHBIE (YHKIIMOHAJIbHBIE OJOKU. SI3BIKM MPOrpaMMHPOBAHUS MHUKPOKOHTpoJuiepoB. CriocoObl mpo-
rPaMMUPOBAHMS MUKPOKOHTpOJuIepoB. Mcnons3zoBanne 3arpy3unka BOOTLOADER npu nporpammupo-
BaHUs1 MUKPOKOHTPOJLIEPA.

—  yYMeTb I0JIb30BaThCS PA3IMYHBIMU CHCTEMaMU IIPOrpaMMUPOBAHUS MUKPOKOHTPOJIEPOB, CO-
CTaBJIATh IPOrPAaMMBl, peaIU3yIOIIKeE 33JaHHble (YHKIUHU U OCYILECTBIATh UX OTIAJAKY.

—  BJAJeTh CII0COO0aMU IMPOTrpaMMHUPOBAHHMS MUKPOKOHTPOJIIEpA C 3arpy34uKkoM U 0e3, ocyie-
CTBJIAITh POBEPKY NPABUIBHOM pab0TOCTIOCOOHOCTH MUKPOKOHTPOJLIEPA.

4. O0beM IMCHUILIMHBI U BHAbI y4eOHOI padoThl
OO01mast TpyI0eMKOCTh AUCIUILTHHBI COCTABISACT 6.0 3a4eTHBIX €AMHUIILI U MIPEJICTABICHA B Ta0JIH -

%264&11/1.1121 4.1 — TpynoeMKoCTb JUCIUILINHBI
Bunbl yueOHOI nesTebHOCTH Bcero gacos CemecTpsl
2 cemecTp 3 cemectp

AynuaTopHbI€ 3aHATHS (BCETO) 16 8 8
[IpakTnueckue 3aHATHS 16 8 8
CamocTtosiTenbHas paboTa (Bcero) 196 100 96
[ToaroroBka K MpakKTUYECKUM 3aHATHUSIM, 196 100 96
CeMHHapaM
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Bcero (0e3 ax3ameHa) 212 108 104

4 4
OO01mast Tpy1I0eMKOCTb, 4 216 108 108
3aueTHpie EanHnIie 6.0

5. Conepxanne TUCUMIIIIHMHBI

5.1. Pazaesbl IMCHUIIIMHLI M BUABI 3AHATHI
Paznensl AMCUMITITMHBL U BUABI 3aHATUI NpUBEICHBI B Tabmwuie 5.1.

Taommua 5.1 — Pa3mensl AUCIUIUINHBI U BUABI 3aHATHH

_ o]
™ al 2 g 2§
= g = |
S S T3 2 0
Hazpanus pa3aenoB IUCIUTUTHHBI © a o D & =
5 =
i F | BC :
= © s S 2
2 cemecTp
1 MukpoxonTpomnepsl AVR, cpenbl pa3padoTku 4 50 54 OIIK-9, I1K-1,
MUKPOKOHTpOJuiepoB AVR. [1K-2
2 [TaMsTh ¥ IpepbIBaHUA. 4 50 54 OIIK-9, T1IK-1,
[K-2
Hroro 3a cemectp 8 100 108
3 cemecTp
3 Pabora ¢ mopramu. 48 52 OIIK-9, T1K-2
4 BcerpoeHHbIE Mpeodpa3oBaresu, MpOTOKOIBI 00- 48 52 OIIK-9, I1K-2
MEHa.
Hroro 3a cemectp 8 96 104
Hroro 16 196 212
5.2. Conep:xanue pa3aesioB JMCHUILIHHBI (110 JIEKIIUSIM)
He npenycmorpeno PVYII.

5.3. Paznenbl AUCHUILVIMHBI U MEKIUCIMIVIMHAPHBbIE CBSI3H € 00ecneYnBAKIIMMH (TpeabIy IuMH)
U oOecneynBaeMbIMU (NOCJAeAYIOIIUMHU) JUCHUNIIMHAMHA
Paznenbl qUCHUIIIUHBL U MEXIUCIUIUIMHAPHBIE CBSI3M C 00€CTIeYMBAIOIIMMHU (TIPEAbIAYIIUMU) U
obecrneunBaeMbIMH (ITOCIETYIOMUMHI ) TUCIUTUTHHAMH MTPEICTABICHBI B Tabmie 5.3.
Tabmua 5.3 — Pa3aenbl AMCHUIUIMHBL U MEXIUCIIUIUIMHAPHBIE CBS3H

HammvmenoBanme JUCHUITIINH

Ne pa3nenoB qaHHOUW TUCIMIUIAHBL, 1711 KOTOPBIX
HEO0OXOMMO U3YUeHHUE 00ECTIEUMBAIOIIUX 1
00€eCIIeYnBaEMBIX JUCIIAILUINH

1 2 3 4

HpC,Z[HICCTBYIOIJ_II/IC JAUCITUITIINHBI

1 [IporpamMmmupoBaHue U OTIIAKA MUKPOKOHTPOJI-
JEpOB

- - - +

2 adpopManiMoHHbIE TEXHOJIOTHH

+ -

[Tocnenyromue TUCHUIIITUHBL

1 [IporpamMmmupoBaHue U OTIIAJKAa MUKPOKOHTPOJI-
JepoB

+ - + +
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2 3amnuTa BBITYCKHOM KBaTM(DHUKAITMOHHOW pado-
ThI, BKJIOYAsl IOATOTOBKY K IIPOLEAYPE 3alLUTHI U + +
IPOLEAYPY 3AIIUTHI

3 MUKpOIIPOIIECCOPHBIE YCTPONUCTBA U CUCTEMBI

4 TlpeanuruioMHasi IpaKTUKA

5 Hudposas u MUKPOIIPOIIECCOPHAS TEXHUKA

5.4. CooTBeTCTBHE KOMIIETEHIIHIT, (POPMUPYEMBIX NPH U3YYE€HUU THCHHILUINHBI, 1 BUI0B 3aHSI THIi
CoOTBeTCTBHE KOMITETCHIMH, (OPMUPYEMBIX NPH W3yYCHUW IUCHUIUIMHBI, W BUAOB 3aHATHIM
npeCTaBIeHo B Tabmwmie 5.4.
Tabmuua 5.4 — CooTBETCTBHE KOMIETEHINH, POPMUPYEMBIX MPU W3YyYCHUH JAUCIMIUIMHBI, ¥ BUIOB 3aHS-

THI
§ Bungn! zagsatuit
= .
5 = o
5 & g DopMBbI KOHTPOJIS
= : 2
S o, =
N2 = o
OIIK-9 + + CobecenoBanue, Tect, OTueT 1O MPaKTH-
YECKOMY 3aHSITHIO
IIK-1 + + CobecenoBanue, Tect, OT4eT Mo NMpakTu-
YECKOMY 3aHSTHIO
IIK-2 + + CobecenoBanue, Tect, OT4eT Mo NMpakTu-
YECKOMY 3aHSTHIO
6. UuTepakTHUBHBIE MeTOAbI U (OPMBI OPraHU3aANNU 00yUEeHUsI
He npenycmotrpeno PVYII.
7. JIabopaTopHblie padoThI
He npenycmorpeno PVYII.

8. IIpakTuyeckue 3aHATUSA (CEMUHAPDI)
HaumeHoBaHMe IPpaKTUYECKUX 3aHATUH (CEMUHAPOB) MpuBeeHO B Tabmuie 8.1.
Tabmuma 8.1 — HauMeHoBaHME MPAKTUYECKUX 3aHSATHIA (CEMUHAPOB)

3 =
3 = =
2 25
HasBanus paznenos HaumeHoBaHMe MpakTUUECKUX 3aHATUHN (CEMHHAPOB) zF 2 5
o E
= | Bz
= g =
2 cemecTp
1 MUuKpOKOHTPOJLIEPHI CewmeiictBa MukpokoHTposuiepsl AVR: tinyAVR, 4 OIIK-9,
AVR, cpenpl pa3zpabotkn | megaAVR, xmegaAVR. Bepcun MUKpOKOHTpOILIIE- ITK-1, TIK-
MUKPOKOHTPOJLIEPOB poB. CtpykTypa MuKpokoHTpoiuiepoB AVR. Cpenpl 2
AVR. pa3paboTKHu.
Hroro
2 TTamsTe u ipepbiBanus. | BHyTpeHHss (ren-maMsaTh koMaHa1. BHyTpeHHss ma- 4 OIIK-9,
MaATh gaHHbIX EEPROM.IIpepriBanue 1o cuetunky.B- IK-1, TIK-
HEIIIHUE TPEPbIBAaHUA. 2
Hroro 4
Hroro 3a cemectp
3 cemecTtp
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3 Pabora ¢ mopramu. VYcrpoiicTBa BBOAA-BBIBOIA MUKPOKOHTPOJIIEpOB. Hc- 4 OIIK-9,
MOJIL30BaHUE TIOPTOB BBOJIA/BHIBOIA. [IK-2
Hroro
4 BcTpoeHHbIe UcnonszoBanue AL u anamoroBoro npeodpa3oBare- OIIK-9,
npeoOpaszoBarelu, ns1. Opranuzanus LLIMM-kananos. BeiBon Ha XKKU- [1K-2
MIPOTOKOJIBI OOMEHa. WHIUKATOP.
Hroro 4
Hroro 3a cemectp
Hroro 16
9. CamocTrosiTesqibHasi paboTa
Bunel camocrosTensHOM paboThl, TPYIOEMKOCTh U (pOpMHpyeMble KOMITETEHIIMH TPEICTaBICHbI B
tabmure 9.1.
Tabmura 9.1 — Buapl caMoCTOSTEIBHON pabOThI, TPYAOEMKOCTh U (DOPMHUPYEMBbIE KOMIIETEHITUN
3 =
T
Bunap! camocTosTensHOM & > O
Hassanwus pasnenon z = DopMbI KOHTPOJIS
paloTEI L g 2
X g8 =
al o g
= S
2 cemecTp
1 MUKpPOKOHTpOIIIEPHI IToaroroBka K npaxkTuye- 50 |OIIK-9, |Ortuer no npakTU4ecKoMy
AVR, cpenpl pa3pabOTKH | CKUM 3aHATHIIM, CEMUHA- TIK-1, 3angTuro, CobecenoBanue,
MHKPOKOHTPOJIEPOB pam [1K-2 Tect
AVR. Hroro 50
2 ITamste u npepeiBanud. |IloaroroBka k mpakTuye- 50 |OIIK-9, |Ortuyer no npakTUYECKOMY
CKHUM 3aHSATHSM, CEMHUHA- IIK-1, 3ansaTuio, CobecenoBanue,
pam [K-2 Tect
Hroro 50
Hroro 3a cemectp 100
3 cemecTp
3 Pabota ¢ nopramu. IToaroroBka K mpaxkTuye- 48 |OIIK-9, |Otuer no NpakKTHYECKOMY
CKHM 3aHSTHSIM, CEMHUHA- T1IK-2 3aastuio, CobecemoBanue,
pam Tect
Uroro 48
4 BcTpoeHHbIE IToaroroBka K npaxkTuye- 48 |OIIK-9, |Otuer no NpakKTUYECKOMY
npeoOpasoBaTey, CKUM 3aHSATHIM, CEMHHA- I1IK-2 3angTuro, CobecenoBanue,
MIPOTOKOJIBI OOMEHa. pam Tect
Hroro 48
Hroro 3a cemectp 96
[ToaroroBka u cinaya sK3a- 4 JuddepeHnmpoBaHHBIHI
MeHa / 3aueTa 3a4eT
Uroro 200
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10. KypcoBasi paGoTa (IpoexT)
He npenycmotrpeno PVYII.

11. PeiiTuHroBasi cucreMa JJisi OLlEHKHU YCIIeBAeMOCTH 00y4aroumuxcst
PeittuHroBas cucrema He UCHIOIB3YETCA.

12. YueOHO-MeTOAM4YecKOe M HHGOPMALMOHHOE o0ecrieyeHre JUCHMIITIHHbI

12.1. OcHoBHas JuTEpaTypa

1. IHapamnos, Anekcanap BukropoBud. MuKponpoueccopHble yCTpOUCTBA U CUCTEMBI | yueOHOe
nocobue / A. B. [llapanos ; denepanbHOe areHTCTBO MO0 00pa3oBaHuio, TOMCKUII TOCYIapCTBEHHbIN YHU -
BEPCUTET CUCTEM YIPABICHUS U PaAHOdIeKTpOHUKH. - Tomck : TMIIZIO, 2008. - 152 c. : ui., Tabx. - bub-
auorp.: ¢. 152. - 60.00 p., 76.00 p., 115.00 p., 150.00 p. (Hanuuue B 6ubmuorexe TYCVYP - 22 7k3.)

2. MHKPOIIPOLIECCOPHBIE YCTPOMCTBA U CUCTEMBI Yue6roe mocobue. CaMocTos -
TenpHas padora: pasaen 1: ctp. 9-12, paznen 2: crp. 12-14, 17-18, 21-22, 74-75, paznen 3: ctp. 15-16, 78,
95-101. [DnextpoHHbIil pecypc] - Pexxum moctyma: http://ie.tusur.ru/docs/mai/mpus_up.pdf, mara o6-
pamenus: 24.05.2018.

12.2. lonosiHuTEeIbHAS JIUTEPATYpPa
1. [Hapanos, Anexcanap BuktopoBud. OCHOBBI MUKPOIIPOIIECCOPHON TEXHUKH : yueOHOE MOCO-
oue / A. B. lllapanoB ; ®denepaibHOE areHTCTBO MO 00pa30BaHUI0, TOMCKHN TOCYIapCTBEHHBIN YHUBEP-
CUTET CHUCTEM YIpPABJICHUS U paauouieKTpoHuku. - Tomck : TMI/IO, 2008. - 103 c. : ui., Tabn. - buod-
quorp.: ¢. 103. - 41.00 p., 51.50 p., 80.00 p., 100.00 p. (Hanuuue B Oubaroreke TYCVYP - 25 5k3.)

12.3. YueOHO-MeTOAHIECKHE ITOCOOUS

12.3.1. O0s3aTe/ibHbIE Y4eOHO-METOAMYeCKHEe MOCOOUs

1. Illapanos, Anekcanap Bukroposuu. [IpoekTrpoBaHie MUKPOIIPOLIECCOPHBIX YCTPOHCTB : py-
KOBOJICTBO K BBINIOJHEHUIO KYPCOBBIX MpPOeKTOB (B ToM uucie I'TIO) ans cTyneHTOB cnenuaibHOCTH
"ITpombrniennas snektponuka"” / A. B. llapanos ; @enepanbHOe areHTCTBO 1O 00pa3oBaHuto, ToMckuit
rOCy/lapCTBEHHbII YHHUBEPCUTET CHUCTEM YIIpaBJICHHUS U PaJuo3IeKTpoHuKH, Kadenpa mpombllIeHHOMN
anekTpoHukH. - Tomck : TYCVYP, 2009. - 74 c. : un. - bubmmorp.: c. 74. - 50.00 p., 00.00 p. [Ipaktuueckue
sansaTus: Paszgen 1: ctp. 10-12, pasnen 2: ctp. 13-25, paznen 3: ctp. 30-32. (Hasinuue B 6ubmumoreke TY -
CVYP - 61 3x3.)

2. MHUKPOIIPOLIECCOPHBLIE VCTPOVCTBA U CHUCTEMbBI Mertoauueckue yKa3aHus I10
BBITIOJIHEHHIO JTa00paTOPHBIX W MHIMBUAYAIBHBIX padoT. [Ipaktuueckue 3anstus: Paznen 1: crp. 16-31,
pasgen 2: crp. 32-41, pasmen 3: crtp. 42-54. [OnektpoHHBIl pecypc] - Pexum nocryna:
http://ie.tusur.ru/docs/mai/mpus_mu.pdf, nata oopamenms: 24.05.2018.

3.  Muxpoxontpomuiep ATMEGAS PykoBoAcTBO K BbINOJIHEHHIO JJabopaTopHoil paboTel. Camo-
cTosiTeNibHAst padora: Pasnen 2: crp. 7-8, 8-14, pasmen 3: ctp. 9-19, 20-24. [DnekrponHbIi pecypc] - Pe-
UM noctyna: http://ie.tusur.ru/docs/new/lab/mpus/mk _atmega8.doc, nata obpamenus: 24.05.2018.

12.3.2. Y4yeOHO-MeTOAMYECKHE OCOOUS ISl JIUI] C OTPAHUYEHHBIMH BO3MOKHOCTSIMU 310POBbS U
HHBAJINI0B

Y4eOHO-METOIMYECKIE MaTepUaIbl IJIsi CAMOCTOSATEIFHOU M ayTUTOPHON pabOThl 00YJarOITUXCS
U3 YHCIia JIUI ¢ OTPAHMYEHHBIMA BO3MOYKHOCTSIMU 3JIOPOBBSI U WHBAIHJIOB MPEAOCTABISAIOTCS B PopMax,
aJJaNTUPOBAHHBIX K OTPAHUYCHHAM UX 3JI0POBBS U BOCIIPHUATHS HH(DOPMAITHH.

Jliist I ¢ HApYIIeHUSIMU 3PeHusI:

- B (hopMe FIIEKTPOHHOTO JIOKYMEHTA;

- B IIeYaTHOW (hopMe YBEITMUECHHBIM HIPUPTOM.

JlJis1 JIUI ¢ HAPYIIEHUSIMHU CJIyXa:

- B (hopMe DIIEKTPOHHOTO IOKYMEHTA;

- B Ie4yaTHoOU hopme.

Jlais1 I ¢ HAPYIIeHUSIMU OTIOPHO-ABUIaTeIbLHOTO aNnapara:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B Ie"yaTHOU hopme.

12.4. IlpodeccnonanibHbie 6a3bl JAHHBIX U HHGPOPMALNIMOHHBbIE CIIPABOYHbIE CHCTEMbI
1. 1. bubmuoreunas cucrema wusnarenbcTBa "Jlawp" [Dnexkrtponnsii pecypc]. — URL:
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https://lanbook.com (mara obpamenus 20.04.2018).

2. 2. UndopmarmoHHsie, CripaBOYHbIC, © HOPMaTUBHBIE 0a3bl JaHHBIX. [ DNEKTPOHHBIN pecypc].
URL: https://lib.tusur.ru/ru/resursy/bazy-dannyh (mara o6pamenus 20.04.2018).

3. 3. UndopmanronHo-ananuTuaeckas cuctema Science Index PUHII. [DnexTponnsiii pecypc].
— URL: https://elibrary.ru/defaultx.asp (zara obpamenus 20.04.2018).

13. MaTtepuaibHO-TEXHMYECKOE 00ecneuyeHue JTUCIUILJIMHBI U TPedyeMoe MPorpaMMHoe
ob0ecreueHue

13.1. O6uue TpedGOBaHNA K MATEPHAJBHO-TEXHUYECKOMY H IIPOrPAMMHOMY 00ecrie4eHHI0
AUCHMILTUHBI

13.1.1. Marepua/ibHO-TeXHUYECKOE U NIPOrPAMMHOe o0ecrneyeHue ISl NPAKTHYECKUX 3aHATHil

JlaGopaTopusi MUKpPOTIPOLIECCOPHBIX YCTPOMCTB U cucteM / Jlabopatopus I'TIO

yueOHasi ayTuTOpHsl 17151 IPOBEACHUSI 3aHATHI MPAKTUYECKOro TUMa, ydeOHas ayauTopus Ui Mpo-
BE/ICHUS 3aHATHI Ja0OpaTOpHOrO THUMA, yuyeOHas ayIuTOpus AJIs MPOBENEHHS 3aHATUH CEMHHAPCKOIo
THUIIA, IOMEIIIEHUE AJIs1 KypCOBOTO MPOEKTUPOBAHUS (BBIMOIHEHUS KYPCOBBIX padoT)

634034, Tomckas ob6macts, T. Tomck, Bepmnnuna ynuua, a. 74, 333 ayn.

Ornucanune UMeroIerocs 000pyI0BaHUs:

- JIaboparopHsie MakeTsl (10 mt.);

- Mukpomnporeccopubiit Moxyib «SDK-1.1» (8 mt.);

- Ocrutorpadst (12 mwr.);

- 'enepatop curnanos I'3-54 (2 wrT.);

- [lepconanshblii koMIbroTEp (12 1IT.);

- Kommnekr cnenunanuzupoBanHoi yueOHoOI mebenu;

- Pabouee mecTo mpermnoaBares.

[TporpamMmMHoe obecrnieueHue:

— ASIMEC

— AVR Code Vision 3.31Evaluation

— Far Manager

13.1.2. MaTrepuaJbHO-TEXHHYECKOE H NIPOrPaMMHOe o0ecredyeHne JJIs1 CAMOCTOSITe IbHON PadoThI
st camocTosTeNbHOM pabOThl HCIONB3YIOTCA y4eOHbIE ayAUTOPUHU (KOMIIbIOTEPHBIE KJIacchl),
PaCIOJIOKEHHBIE IO aJIpecaM:
- 634050, Tomckast o6macTs, r. Tomck, Jlennna mpocnexr, 1. 40, 233 ayn.;
- 634045, Tomckast o6nacTb, T. Tomck, yi. Kpacnoapmetiickas, a. 146, 201 ayn.;
- 634034, Tomckast 06macTh, r. Tomck, Bepmmanna ymuna, 1. 47, 126 ayn.;
- 634034, Tomckast o6nacTb, . Tomck, Bepimanna ynuia, 1. 74, 207 aya.

CocTtaB 060pyI0BaHMS:

- yueOHast MebOerb;

- koMnbroTepsl ki1acca He Huke [IDBM INTEL Celeron D336 2.8 T1. - 5 wiT.;

- KOMIBIOTEPHI MOJKIIOUYEHbI K ceTu «VHTepHeT» U 00ecrneynBaloT JOCTYI B AJIEKTPOHHYIO HH-
(opMaLnoHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA.

[Tepedens nporpaMMHOro obecredeHus:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MaTepuajJibHO-TeXHUYECKOe oOecnedeHne JUCHUIITUHBI 1JIs1 JIHI ¢ OrPAHUYEeHHBIMH
BO3MO’KHOCTSIMM 310POBbSI M HHBAJIU/I0B
OcBoeHHE NUCHUIUIAHBI JIMIIAMH C OTPAHUYCHHBIMH BO3MOXKHOCTSMH 370POBBS U MHBAIHIAMH
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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. HazoBuTe pazpsAaHOCTh HIMHBI JAHHBIX MUKpOKOHTposiepa ATMega

a)8;0)16;8)32:;1)4

2. YKaXuTe BEIUYMHY NOATATMBAIOLIETO PE3UCTOpA MOPTa

a) 40xOwm ; 0) 10 kOwm ; B) 100 kOm ; 1) 1 MOM

3. Kakoii peructp onpenenser HalnpaBieHUe JaHHbIX 110pTa

a) DDR ; 0) PORT ; B) PIN ; r) onpeaeneHHbIi pa3paboTYNKOM

4. Kakoe cemeiicTBO 001a71aeT OrpaHH4€HHBIM HA00POM NepUEepUHBIX YCTPOHCTB

a) tinyAVR ; 6) megaAVR ; B) XmegaAVR

5. CKONbKO TaKTOB MCIONb3YETCs AJIs AOCTYyIa K BHYTpeHHeN namsatu SRAM

a)1;0)2;B8)4;1)8

6. KakoBa pa3ps1HOCTb TaiiMepoB

a)8;0)16;8)32;r) 10

7. 1t Kakux QYHKIMH HCTIOIB3YIOTCS TaiMEpHI:

a) s HIMM-monynsatopoB ; 0) OTCUET BpeMEHH 3a/I€p>KKU IPOTpaMMBbl ; B) IpephIBaHUE Yepes
oTpeielIeHHbIE IPOMEXKYTKH BPEMEHH; T') yIIpaBJIeHHE TOPTAMU

8. Ykaxkure pa3paaHocTb BHyTpeHHero ALIT

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

9. Yka)xuTe HauBBICIIMI IPUOPUTET IPEPHIBAHUS

a) BHelHee ; 0) nmpepsiBanue 1o taitmepy ; B) RESET; r) mo kommaparopy

10. ITo xakoi apXUTEKType MOCTPOECHBI MUKPOKOHTpOsuiepsl AVR

a) mo ['apBapackoit ; 6) mo [IpUHCTOHCKOIA ; B) 1O TUOPUIHOM ; T') MO MOJUPHUIIMPOBAHHON Tap-
Bap/ICKON apXHUTEKType

11. Kakoii 371eMEHT BBINOIHIET CHHXPOHHU3ALUIO BCEX BHYTPEHHUX YCTPONCTB

a) CYETUHK ; 0) TAKTOBBIN T'€HEPATOP ; B) BHEIIHUIN T€HEPATOP; ') CTOPOKEBOM Taiimep

12. Kakue peructpbl MOT'yT OOBEIMHSATCS B PETUCTOPHBIE TAphl

a) 123 ;0) 124 ;B) 126 ;1) 127

13. B kakoii o0acTH 3a7jaeTcsl TAaKTOBasi 4acTOTa

a) B nporpamme ; 6) FUSE ; B) EEPROM ; r) SRAM

14. Cxonpko peructp obuero HazHaueHus ucrnonb3yrorces B MK AVR

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

15. [l uero ucnonb3yeTcsi CTOPOKEBOM TaliMep

a) 17151 GOpMUPOBAHUSI HHTEPBAJIOB MaJION IIIMTEIBLHOCTH ; 0) /7S mepe3anycka B ciaydyae c0os ; B)
JUIS 3aIUTHI OT BHEIIHETO BO3JACUCTBUM ; T') KaK JOMOJIHUTENbHBINA TaiiMep
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16. Kakue peructpbl paboTaroT CO BCEMU KOMaHIaMH

a) RO..R4; 6) R4..R8 ; B8) R7.R15 ;) R16..R31

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

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

18. Kakoro tuna onepanuu MUKpoKoHTposuiepoB AVR ?

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

19. Kakue npoTokossl O3BOJISIOT OPraHU30BaTh JIOKAIBHYIO CETh

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

20. B o6mactu FUSE 3anaercs:

a) HavyaJbHAas TpOorpaMma 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 TakMepa SIBISETCS:

a) BHemIHEeH ; 0) MCMONb3yeTcsi TAaKTOBAas 4acTOTa ; B) TAKTOBAasl YacTOTa C MPEHEIUTEIEM; T)
BHEIIHEHN C MpEIACTUTEIEM

25. J1na gero ucnonsiyercs pexxum ADC Noise Reduction ?

a) Jlist yBenudeHust TOUHOCTH TIpeoOpa3oBaHus ; 0) /ISl yBEIMUCHUS CKOPOCTH MPeoOpa3oBaHMS ;
B) JUISl YBEJTMYEHUSI CKOPOCTH U TOYHOCTH NMPEOOPa30BaHUS; T') ISl CHUKECHUS TIOTPEOICHUS MOIITHOCTH

26. AHaAOrOBBIN KOMIIAPATOP UCIOIb3YETCS JIA:

a) U3MEPEeHHsI Pa3HOCTHU JIBYX HAIPsDKCHUU ; 0) BRIpAaBHUBAHUS JBYX HANPSOKEHUH ; B) CpaBHEHUS
JBYX HaNpsOKEHUM; T') UId 3a/Iep>KKH aHAaJIOTOBOT'O CUTHAIa

27. Bo ckonbko rpynn crpynnuposassl noptel MK ATMega8 ?

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

28. [l uero ucnonbzyercs BoiBoa Uref ?

a) s 3amanus w3MmepeHus HanpspkeHus; 0) mis nutanus ALl ; B) mis 3amanust omopHOTO
Hanpsbkenus AL r) 1 3agaHus BpeMeHU U3MEPEHUs

29. Ins wero ucnons3yercs BeiBog RESET ?

a) nis nepesarpy3ku MK ; 6) ans npuoctanoBku padotel MK ; B) st BBoja B pexxum STANBY;
r) s nepeBona MK B "crismuii" pexxum

30. IIpu noMoIu Kakux BeIBOAOB OocyllecTBisgeTcsa nporpaMmmuposanne FLASH namstu ?

a) RESET ; 6) MOSI ; B) TOSCI; r) MISO; o) SCK e) OC1A

14.1.2. Bonipochbl AJisl NOATOTOBKH K NPAKTHYECKUM 3aHATHAM, CeMUHAPaM

CemeiictBa MukpokonTposiepel AVR: tinyAVR, megaAVR, xmegaAVR. Bepcun MUKPOKOHTpPOII-
nepoB. Ctpykrypa MuUkpokoHTposuiepoB AVR. Cpensl pa3paboTK.

BuyTpennss ¢uen-naMaTh KOMaH/I.

Buytpennss namsate ganabix EEPROM.

[TpepriBaHME IO CUETUUKY.

BremHne npepsiBaHus.

YerpoiicTBa BBO/Ia-BbIBOJIa MUKPOKOHTPOJIEPOB. Vcnosap30BaHue MOPTOB BBOIA/BBIBOJIA.

Ucnonp3oBanue AL u anamoroBoro npeo6pazosateins. Opranuzanus [1IMM-kananos. BeiBog Ha
KKHU-nHaukatop.

14.1.3. Bonipocsl Ha co0eceoBaHmne
OcHoBHbIe cTpYKTYpbl MK 1 ux B3auMOCBS3b.
Peructper MK.
Flash namstp.
EEPROM namsTb.
Cpenpl pa3paboTKH.
YcrpoiicTBa BBOAA-BBIBOJA.
Buael npepbiBaHuii, ©X NPUOPHUTET.
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IIpepsiBaHKE 110 CYETUUKY.

Buennue npepriBanus.

ITpepriBanue ALIIIL.

[IpepriBanne KoMIaparopa.

HINM- MomynsTopsl, ux padora.

Buasl mpoTokosos.

ITporpaMMHBbI€ 1 anmapaTHbIE TPOTOKOJIBI.

Peructpsr MK.
Flash mamsrs.

14.1.4. Bonpocs! nudgdepeHuMpoBaHHOIO 3a4eTa
OCHOBHBIE THITBI TIPOTPAMMHPOBAHUSI.
[TporpammupoBanrie BOOTLOADER, ero Heo0X0quMOCTb.
Cpena pa3palboTKHu.

Pa6ora AL, xanansr AL

Tabnuua npuopUTETOB MPEPHIBAHUI.
OcHoBHble cTpyKTypsl MK 1 HX B3aMOCBS3b.

EEPROM namsiTs.

Cpenbl pa3paboTKH.

YerpolicTBa BBOJIa-BBIBO/IA.

Buasl npepbIiBaHuN, UX IPUOPUTET.
IIpepbIBaHME 110 CUETUUKY.
Brewnue npepsiBaHus.
[TpepriBanue ALIIIL.

ITpepriBanKe koMIIaparopa.
INUM- moxynsaTopsl, ux padoTa.
Buael npoTokosnos.

[IporpaMMHBbI€ 1 anmapaTHbIE TPOTOKOJIBI.

14.2. TpeOoBaHMS K OLIEHOYHBIM MATEPHAJIAM /JIsl JIUL C OTPAHNYEHHBIMH BO3MOKHOCTSIMH

310POBbS U HHBAJIN0OB

I[J'I}I JiuIy ¢ OrpaHUYCHHBIMH BO3MOXXHOCTAMU 3J0POBbSA U HHBAJIUAOB MPEAYCMOTPCHBI JOIMOJIHU -
TCJIBHBIC OLICHOYHBIC MAaTCPHAJIbI, IICPCUCHb KOTOPBIX YKAa3aH B Ta6J'II/III€ 14,
Ta6Jmua 14 — I[OHOJ'IHI/ITeJIBHLIC MaTepuajibl OLCHUBAHUSA IJId JIUL C OrPaHUYCHHBIMU BO3MOXKHOCTAMU

310POBbsI 1 HHBAJIUJOB

Kareropuu
o0yJarommxcs

Buanl 1OMOIHUTENBHBIX OLEHOUYHBIX
MaTepuaioB

@®OopMBI KOHTPOJISL ¥ OIICHKH
pe3yabTaTOB 00yUCHUS

C napymeHusMu
cryxa

TecThl, MICEMEHHBIE CAMOCTOSTEIbHbIE
paboThI, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE Pa0OTHI

[Ipenmy1iieCTBEHHO MUCbMEHHAS
MIpOBEpKa

C napyueHusaMu
3peHUs

CobecenoBaHue 1o BOIIPOCAM K 3aUeTy,
OIIPOC IO TEPMHHAM

[TpenMyIIeCTBEHHO yCTHAs IPOBEPKa
(MHOUBUYaTIBHO)

C HapymeHusMu
OIIOPHO-
JIBUTATEITLHOTO
armapara

Pemenne quCTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIE Pa0OTHI, MUCbMEHHBIE
CaMOCTOSITENIbHBIE Pa0OTHI, BOPOCHI K
3a4eTy

[Ipenmy1iiieCTBEHHO TUCTAHIIMOHHBIMHU
METOoIaMU

C orpaHu4YeHHSIMU 110
00IIeMe TUITUHCKUM
MOKa3aHUsIM

TecTbl, NCEMEHHBIE CAMOCTOSATENLHBIC
paboThI, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE PAOOTHI, YCTHBIE OTBETHI

[IpenmyiiiecTBEHHO MPOBEPKA
METOAAMM UCXOOA U3 COCTOAHUA
o0ydJaromierocst Ha MOMEHT ITPOBEPKHU

14.3. MeToanyeckue PECKOMECHAANUMH IO OLCHOYHBIM MaTepHaJIaM JJIsd JIMI ¢ OrPAHUICHHBIMHA
BO3MOYKHOCTSIMM 310POBbA U HHBAJTHU/I0B

I[J'ISI JiiL ¢ OrpaHU4YCHHBIMH BO3MOXHOCTAMHU 3J0POBbA WU HHBAJIUAOB IMPEAYCMATPUBACTCA HO-
CTyIIHasA q)opMa MpeaoCTaBJICHUA 3aJaHUM OLICHOYHBIX CpCACTB, a HUMCHHO:
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- B IleyatHoi (opme;

- B IIeYaTHO (hopMe ¢ YBEITHUYEHHBIM IPUPTOM;

- B (hOpMe 3NIEKTPOHHOI'O IOKYMEHTA;

- METO/IOM YTE€HUS ACCUCTEHTOM 3a/1aHUs BCIYX;

- IIPEIOCTaBJICHNE 3aJJaHUsl C UCIIOJIb30BAaHUEM CYpJIOTIEPEBOIA.

Jlumam ¢ OrpaHWYEHHBIMH BO3MOXXKHOCTSIMH 3JI0OPOBBSI M MHBAIHIAM YBEIHMYUBACTCS BpeMs Ha
HOJrOTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. [l TakKMX 00ydaromuxcs MpeycMaTpuBaeTcs: JOCTYII -
Has popMa MpeTOCTaBICHHS OTBETOB HA 3a/IaHUs, @ IMEHHO:

- MUCbMEHHO Ha Oymare;

- HabOp OTBETOB HAa KOMIIBIOTEPE;

- Ha0Op OTBETOB C HCITOJIH30BAHUEM YCIIYT aCCUCTEHTA;

- [IPEJICTaBJICHUE OTBETOB YCTHO.

[Tponienypa orieHHBaHUs PE3yIbTATOB OOYYEHHS JIMIl C OTPAaHUUYEHHBIMH BO3MOKHOCTSIMH 3/10pO-
BbsI M1 MHBAIHJIOB IO JUCIUIUIMHE TPETyCMaTPUBACT MpeIoCTaBIeHne HHpopManuy B popmax, aaarnTH -
POBaHHBIX K OTPAHUYECHHUSAM HX 370POBBS M BOCIIPUATHS HH(POpMALIUU:

JI1s1 I ¢ HAPYIIEHUSIMH 3PeHust:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B [e4aTHOU (hopMe yBETNYEHHBIM HIPUPTOM.

J1s1 1M1 ¢ HAapyIIeHUsIMH CJIyXa:

- B (hopMe INIEKTPOHHOTO TOKYMEHTA;

- B reyaTHou (opme.

J1s1 1M1 ¢ HAapyIIeHUsIMHM ONIOPHO-ABUIaTeJIbHOI0 annapara:

- B (hopMe IIEKTPOHHOTO TIOKYMEHTA;

- B IeyaTHou (hopme.

[Tpy HEOOXOMUMOCTH /TS JIUI] C OTPAaHUYEHHBIMHU BO3MOXHOCTSIMU 3/I0POBbs U MHBAJIUI0B IpOILIE-
Jypa OIICHWBAHUSI PE3yIbTaTOB 00yIEHUsI MOXKET MPOBOUTHCS B HECKOIBKO ITAIOB.
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