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1. Heas, 32a1a4M ¥ NJIAHUPYeMblIe pe3yJIbTaThl 00y4YeHHUs 10 TUCHUIINHE
(Lenv u 3a0auu oceoenus oucyuniunst, coomeemcemesyiowue yeau OIT)

Llenpro OCBOEHUS AMCUUILIIMHBI SBIsETCS (OPMUPOBAHNUE 3HAHUN, YMEHUN TIO
OPUMEHEHHUI0O M  TMPOCKTHUPOBAHUIO COBPEMEHHBIX CpencTB LudpoBoil u
MUKPOIIPOLIECCOPHON TEXHUKH B o0JacTu mpudOpocTpoeHus, (HOpMHUPOBAHHE
HABBIKOB pa3pabOTKM LU(POBBIX CHUCTEM Ha OCHOBE COBPEMEHHOM 3JIEKTPOHHOM
0a3bl ¢ y4eTOM OCHOBHBIX TpeOoBaHMI WH(OPMALIMOHHON OE€30MaCHOCTH.

3amavyaMu TUCUUIUIUHBI SBISIOTCS (DOPMUPOBAHUE HABBIKOB MPOCKTUPOBAHUS
U(POBBIX U MUKPOIPOILIECCOPHBIX CUCTEM, HABBIKOB IO MPUMEHEHHIO CTaHAAPTHBIX
IU(POBBIX YCTPOUCTB M TMPOSKTHPOBAHUIO MHKPOMPOIECCOPHBIX CHCTEM Ha 0ase
COBPEMEHHBIX MHUKPOKOHTPOJUIEPOB, MX TEXHUYECKOM peanu3aluud U OTIaJAKU C
WCIIOJB30BaHUEM  CHEUUATM3UPOBAHHBIX MPOTPAMMHBIX CPEICTB C Y4ETOM
OCHOBHBIX TpeOoBaHUM UHGOPMAIITMOHHON OE30MaCHOCTH.

KoMnereHuny 1 MHIMKATOPhl, (PopMUpyeMbIe Y 00yUarOIUXCsl:

KO[[ 1 HAUMCHOBAaHUEC KOMIICTCHIIUHU KOII N HAMMCHOBAHUC HHAWKATOpPA

OIIK-4.2.Bnaneer HaBbIKaMH TPUMEHEHHS
MH(GOPMALIMOHHBIX TEXHOJIOIMH IS pelIeHus
3a/1a4 Ipo(PeCcCHOHATILHOMN ACSITEIHLHOCTHU C
Y4€TOM OCHOBHBIX TPEeOOBaHUI
MH(pOpPMaLMOHHON 0O€30M1acCHOCTU

OIIK-4.2 CrnocobOeH TOHMMATh
MIPUHIIMAITEI pa0OTHI COBPEMEHHBIX
HH()OPMALIMOHHBIX TEXHOJIOTHH U
WCIIOJIb30BATh UX ISl PEIICHUS 331a9
podecCHoHaIbHOM IeATEIIBHOCTH

2. Mecto aucuunianHbl B cTtpykrype OIl

[IpeamecTByromume IUCUUIITUHBI(MOAYIN): «HPOPMALIMOHHBIE TEXHOJIOTHN,
«ANTOpUTMH3ALNS U TPOTPAMMHUPOBAHUEY .

[Tocnenyromue aucuuIiMHbl  (MOAyJN): «VIH)XKMHUPUHT WHTEUIEKTYJIbHBIX
CUCTEM.

3. CTpyKTYypa M cojep:KaHue JUCHUIITHHDI
3.1. CTpykTypa IMCUMILINHBI
Jist ouHOM hopMBI 00yUEHUS

Bun yuebHo# paboThl Beero | Bcero |Cemectp ‘
3E 4acoB B
OBIIIAA TPYTOEMKOCTD ITNCHUTTJIMHBI 6 216 216
KOHTAKTHAA PABOTA* - 112 112
AVJIUTOPHAS PABOTA 2,7 68 68
Jlexkmuu 0,9 34 34
[TpakTyeckue (CEeMUHAPCKUE) 3aHATHS 0,4 34 34
JlabopaTopHbie paboThI - - -
CAMOCTOSTEJIbHASI PABOTA OBYUYAIOILIETOCS | 53 190 112
[IpopaboTka yueOHOTO MaTepuania 1,3 47 37




[ToaroroBka K mpOMEXYTOYHOM aTTECTALlUN

36 36

IIpomexyTouHast aTTeCcTalus:

3.2. Coagep:kanue AUCHUIUIMHBI, CTPYKTYPUPOBAaHHOEe IO pa3jielamM H

BHJaM 3aHATHH

Paznensr
MUCIUAILINHBI

Bcero yacos

Pacnpenenenue
TPYAOEMKOCTH

110 BUJaM y4eOHOM paboThl

JICKIIUU

p. 3aH.

cam. pao.

®Dopmbl U
BUJL
KOHTpPOJIA

HNupexcsl MHIUKAaTOPOB
hopMHUpyeMBIX
KOMIIETCHIINH

Paznen 1. OcHoBBI
1M (PPOBON TEXHUKHU.

oo

©| nab. pao.

26

TK1

OIIK-4.2 B

Paznen 2.
[IporpammHBbIi
MPUHIINIT YTIPaBICHUS
B AJICKTPOHHBIX
CHUCTEMax M ero
peanu3anus
CpeacTBaMu
MUKPOTPOIIECCOPHOI
TEXHUKH.

28

TK2

OIIK-4.2 B

Paznen 3. Crpykrypa
U apXHUTEKTypa
COBPEMEHHBIX
MHUKPOKOHTPOJICPOB.

10

30

TK3

OIIK-4.2 B

Paznen 4.
ITocTpoenue
MUKPOIIPOLIECCOPHBIX
CHUCTEM.

10

28

TK4

OIlK-4.2 B

DK3aMeH

36

OM1

OIIK-4.2 B

UTOoIro

216

34

112

3.3. Coaep:kaHue IMCHUNIMHBI

Pa3nen 1. OcHOBBI ITUGPOBOM TEXHUKH.
Tema 1.1. Jlocuueckue snemenmsi. Tpueecepnvie ycmpoticmaa.

Tema 1.2. Pecucmpul. [{gouunvie cuemuuxu. llpumenenue.

Tema 1.3. Jlewughpamopwvi. Mynomuniexcopwi. Ilpumenenue.

Tema 1.4. /leouunvie cuemuuxu. Ilpumenenue.

Pa3znen 2. [IporpaMMHBII TPUHIMIT YIIPABICHUS B 3JEKTPOHHBIX CUCTEMaX U
€ro peanusanus CpeICTBAMU MUKPOITPOLIECCOPHON TEXHUKMU.

Tunosas
MUKDOKOHMPOINEPOS, Al20PUmMMbl pabomul.

Tema 2.1.

Tema 2.2. [Ipoepammubli npunyun ynpasieHus.

cxema

ynpaejieHu:A HA

Tema 2.3. Ilooknouenue npocmetiuux ycmpoucms.

baze

CO6PEMEHHbILX




Pa3nen 3. CTpykTypa v apXUTEKTypa COBPEMEHHBIX MUKPOKOHTPOJIIEPOB.
Tema 3.1. Apxumexmypa mukpoxonmpoiiepa.

Tema 3.2. Opeanusayus namamu MUKpOKOHmMpoiepa.

Tema 3.3. [Ipoepammmo-nocuueckas mooenb npoyeccoprHozo s0pa.

Tema 3.4. [lpepvisanus 6 yugposwix cucmemax.

Tema 3.5. Ilpoepammuposarnue Ha s3vike accembaepa.

Pasnea 4. [loctpoeHrne MUKPOITPOLIECCOPHBIX CUCTEM.

Tema 4.1. Ilocmpoenue yHKyuoHanbHOU U NPUHYUNUATLHOU DEeKMPULECKOU
cxem MUKpONpoyeccopHo2o yCmpoucmed(cucmemol).

Tema 4.2. Cxemomexnuxa nopmos 6600a-8b16004 MUKPOKOHMPOJLEPA
Atmega8535.

Tema 4.3. [looknouenue GHewHUX Ycmpoucme K MUKPOKOHMPONLEPY
Atmega8535.

Tewma 4.4. Ilepughepuiinvie mooynu muxpoxoumpoiiepa Atmega8535.

Tema 4.5. Ocobennocmu pazpabomku yugposvix cucmem Ha Oasze
muxpoxoumponniepa Atmega8535.

3.4. TeMaTu4YeCKHUil IVIAH NPAKTHYECKHUX 3aAHATHI

Tewma 1. HudpoBas cxemoTexHuUKa.

Tema 2. Tpurrepsl, CueTHbIE YCTPOMCTBA.

Tewma 3. Hemmdparopsl. Mynbtumiekcopsl. [Ipumenenue.

Tewma 4. Apxurekrypa AVR-koHTpoiepa.

Tewma 5. Opraau3anus naMaTd MEKpOKOHTpoJiepa Atmega8535.

Tewma 6. [IporpammupoBanue Ha si3bike AcceMOiepa. upektusbl Accemoiiepa.
Tewma 7. Peructpsl Mukpomnpoleccopa, aapecaius onepanaoB Atmega8535.
Tewma 8. [IporpammupoBanue NpoOCTEHIIINX aITOPUTMOB Ha si3bike AccemOmepa
MUKpOoKOoHTposuiepa Atmega8535. Jlorudeckue KoMaH/IblI.

Tema 9. [TporpaMMupoOBaHNE HUKINYECKUX AITOPUTMOB.

Tema 10. IIporpammupoBanne noanporpamm. CTekoBast NaMsTh.

Tema 11. IIporpammupoBanrie BpEMEHHBIX HHTEPBAJIOB.

Tema 12. [IpepwiBanust MukpokoHTposuiepa Atmega8535. [IporpamMmmupoBanue.
Tema 13.06paboTka BHEIIHUX MPEPHIBaHUN MUKPOKOHTposuiepa Atmega8535.
Tema 14.®opMupoBaHue BpeMEeHHBIX HHTEPBaIOB Ha Taiimepe T0.

Tema 15.®opMupoBaHue BpeMEHHBIX HHTEPBAJIOB HA TaiiMepe T2.

Tewma 16. Jlunamudeckast HANKAINS B IUPPOBHIX CHCTEMaX.

Tema 17. PexxuM mIMpOTHO-UMITYJIbCHOW MOAYJISIIUA MUKPOKOHTPOJLIEpa
Atmega8535.

4. OneHuBaHHE Pe3yJIbTATOB 00y4eHUsI

OrneHrBaHKWE peE3yJabTATOB OOYYCHHS IO JHUCIUILIMHE OCYIIECTBIISCTCS B
paMKaxX TEKYIIEro KOHTPOJS M TPOMEKYTOYHOW aTTeCTallid, IPOBOIUMBIX IIO
oaubHO-perTuHroBoit cucreme (bPC).

IlIxana OLICHKHA PE3YJIbTAaTOB O6y‘ICHI/I$I MO JUCHUIIIINHE!



YpoBeHb chopMUpOBAaHHOCTH
HMHAWKATOPa KOMIICTCHIWMH
Bricokuii Cpennuii Hurze Huzkni
3amranu- CpeIaHero
Koz Koz POBAHHBIE | o1 85 10 100 | ot 70 710 84 | 0T 55 110 69 [ 0T 0 110 54
KoMIIEe- HHAWKaTopa PE3YIbTATEI
TEHIIMU | KOMIIETEHIMH | OOyYEHHMs 110 Ilkana ouennBanus
JUCHUIIIINHE YIOBIET- HCYJIOB-
OTJIUYHO XOpOLIO JIETBOpHU-
BOPUTEIBHO
TEJIBHO
3a4TEHO HE 3a4YTEHO
3HaTb: MCETOJBI aHalinu3a M pacdy€Ta JJICKTPOHHBIX Y3JIOB U CXEM B
1IU(POBBIX cHCTEMaX B 00JIACTH MPUOOPOCTPOCHUS
3HaeT B | 3HaeT IUIOXO 3HAeT | HE  3HaeT
HIOJTHOM METOABI METOIbI METO/IbI
o0BeMe aHaIW3a W | aHaIM3a W | aHAIM3a |
METO/IbI pacuera pacuera pacuera
aHaIN3a U | DNCKTPOHHBI | JJNEKTPOHHBI | BIEKTPOHH
pacyera X Y3I0B H | X Y3I0B M | BIX y3JOB U
JNEKTPOHHBIX | CXeM  TIPH | CXeM  IIPU | CXEM Y3JIOB
Y3II0B M CXEM | IPOCKTUPOB | MPOEKTHPOB | M CXEM MpH
npH AHUH aHUH MPOEKTHPOB
NPOEKTHpOBa | HU(POBBIX U POBBIX aHUU
HHUHU CHCTEM B | cucTeM B | OU(POBBIX
(P POBBIX obmactu obmacTtu CHCTEM B
CHCTEM B | mpubopocTp | mpubopocTp | obmacTu
obnacti OCHHUSA OCHUS npudopocTp
nprOOPOCTPO OCHHUS
CHUSA
YMETh: NPUMCHATb MCTOABI aHAJIM3a U pacdy€Ta 3JICKTPOHHBIX Y3JI0B
U CXEM TIIpU NPOCKTUPOBAHHUUN I_[I/I(I)pOBLIX CHCTEM B 001acTH
prOOPOCTPOCHHUSI
ymMeeT ymeeT IUIOXO YMEeT | He  yMeeT
MIOJTHOM HCIIONB30BAT | MCIOJIB30BAT | HCIONB30Ba
o0BeMe b METOABI | b METOIBI | Tb METOHBI
HCIIONB30BaTh | aHauW3a W | QaHAIW3a W | aHaum3a W
OIIK-4 OIlK-4.2 METOHBI pacuera pacuera pacuera
aHaIN3a U | DIEKTPOHHBI | BJIEKTPOHHBI | DIEKTPOHH
pacuera X VY3JIOB M | X Y3JOB U | BIX Y3JIOB U
QJICKTPOHHBIX CXEM npu CXEM npu CXEM npu
Y3JIOB M CXEM | IPOCKTHUPOB | MPOEKTHUPOB | MPOESKTHPOB
pu aHun aHUHu aHUHu
MPOEKTHPOBa | IMH(POBBIX TUPPOBBIX IUPPOBBIX
HHUHN CHUCTEM B CHUCTEM B CHUCTEM B
I (pOBBIX obnactn obyactu obilactu
CHCTEM B | mpubopocTp | mpubopocTtp | mpudopoctp
obiacti OCHUSA OCHUS OCHUSA
pUOOPOCTPO
CHUSA
BJIAZICTE: MCTOAAMU aHaJIN3a U pacucTa 3JICKTPOHHBIX Y3JIOB U CXEM
Opd  OPOSKTHPOBAHMM  HIHU(POBBIX  CHUCTEeM B 0O0JIaCTH
IprUOOPOCTPOCHHUSI
BIIaJIceT B | Biajaeer I0XO He BIageeT
TIOJTHOM METOIaMH BJIajiceT METOIaMHu
obbeMe NPOCKTUPOB | METOJAMH aHaM3a |
METOaMU aHUS MPOEKTUPOB | pacyera
NPOCKTUPOBA | JIEKTPOHHBI | aHUs 3NIEKTPOHH
HUS X Y3II0B | BIICKTPOHHBI | BIX Y3JIOB H
JNEKTPOHHBIX | LHU(PPOBBIX X CHCTEM B | CHCTEM B
y3JI0B CUCTEM B | obmactu obnactu
1 (poBBIX obnactu npudopocTp | mpudopocTp
CHCTEM B | mpubopocTp | OcHUs OCHHUS




obnacTu OCHHSA
npubopocTpo | obmactu
eHuUs

OueHouHble  MaTepuanbl Il TMPOBEACHHUS  TEKYIIEro  KOHTPOJA H
MPOMEKYTOUHOM aTTecTaluu npuBeAeHbl B [Ipuinoxenuun k paboueid mporpamme
JUCHUTUTUHBI.

[TonHBIA KOMILIEKT 3aJlaHU U MaTepuajIoB, HEOOXOJUMBIX JUIsl OLIEHUBAHUS
pe3yabTaToOB O0yUYEHHUs MO AUCIUIUIMHE, XpAaHUTCS Ha Kadeape pa3padoTiuKa.

5. YueOHo-MeToau4ecKkoe U HHGOPMALMOHHOE o0ecrieYyeHHe JUCIMIIIMHbI
5.1. YueOHO-MeTOAMYECKOE OOecTiedeHHe

5.1.1. OcHoBHas nuTEpaTypa

1. I'yces, B. I'., DnekTpoHrKa U MUKpPONPOLECCOPHAs] TEXHUKA : yueOHUK / B.
I'. T'yces, FO. M. I'yceB. — Mocksa : KnoPyc, 2022. — 798 c¢. — ISBN 978-5-406-
08700-8. — URL: https://book.ru/book/941129 — TekcT : 31€KTPOHHBIA.

2. UrnaroB, A. H. MukpocxemMoTeXHHKa W HAHOXJIGKTPOHUKA : YydeOHOE
noco6ue / A. H. UrnatoB. — CankTt-IlerepOypr : Jlans, 2022. — 528 c¢. — ISBN
978-5-8114-1161-0. — Tekct : saekTpoHHBIN // JlaHb : 3MEKTPOHHO-OUOIHMOTEUHAs
cucrema. — URL: https://e.lanbook.com/book/210695.

3. Ilokoer, II. H. DnektpoHmka. PacueT »3JIEKTPOHHBIX CXeM : ydeOHOe
nmocobue / I1. H. IToxoeB. — MxkeBck : MxeBckas I'CXA, 2019. — 82 ¢. — Teker -
ANMEeKTpOHHBIN //  Jlanb : anekTpoHHO-OMONMmoTeunas cuctema. — URL:
https://e.lanbook.com/book/178035

4. Hosuxkos, FO. H. OcHOBHBIC TMOHATHS U 3aKOHBI TEOPHH IICTICH, METOIbI
aHaJM3a MPoIIeCcCoB B IersiX : yuebHoe nocodue / FO. H. HoBukoB. — 3-e uzn., ucmp.
u non. — Cankr-IlerepOypr : Jlanp, 2022. — 368 ¢c. — ISBN 978-5-8114-1184-9. —
TekcT : snexkTpoHHbld / JlaHb : 3nekTpoHHO-OMOMMoTeuHass cuctema. — URL:
https://e.lanbook.com/book/210584.

5. Ilaceiakos, B. B. ITomynpoBoaHukoBbie TpUOOpHI : yuedHoe nocodue / B. B.
[TaceiakoB, JI. K. Yupkun. — 9-e uzn. — Cankr-IletepOypr : Jlans, 2022. — 480 c.
— ISBN 978-5-8114-0368-4. — Tekct : »nexkTpoHHBIN // JlaHb : 2JIEKTPOHHO-
oubmmoreuynas cucrema. — URL: https://e.lanbook.com/book/210338.

5.1.2.JlononHuTENBHAS IUTEPATYPA

1. AxmetrBanieeBa JI. B. I{udpossie yctpoiicTBa : y4ued. mocodue / Kazanp :
Kaszan. roc. suepr. yu-t, 2002. — 171 c.

2. Epumos, U. E. OcHoBbl MUKpO3JIeKTpoHUKH : yueOHuk / U. E. Edpumos, 1.
4. Koswips. — 3-¢ uzn. — Cankr-Ilerepoypr : Jlans, 2022. — 384 ¢. — ISBN 978-
5-8114-0866-5. — Tekcr: onexkTpoHHbIN // JlaHb : AIEKTPOHHO-OMOIMOTEUHAS
cuctema. — URL: https://e.lanbook.com/book/210218.

3. Mypomrues /. FO. IIpoektupoBanue (QpyHKIMOHAIBHBIX Y3J0B U MOJIYJIEH
PaAMOAIEKTPOHHBIX CPECTB : yueOHoe mocodue ams By3os / J[. FO. Mypowmries, 1. B.



https://e.lanbook.com/book/210695
https://e.lanbook.com/book/210338
https://e.lanbook.com/book/210218

Tropun, O. A. benoycos, P. 10. Kypaoco. — 2-e u3n., crep. — Cankr-IletepOypr :
Jlanb, 2021. — 251 ¢. — ISBN 978-5-8114-8814-8. — Tekcr : ay1eKTpOHHBIH //
Jlans: AIEKTPOHHO-OMOIMOTeUHAS cucTema. — URL:
https://e.lanbook.com/book/181532.

4. TperyooB C. N. OCHOBbI KOHCTPYMPOBAHHSI 3JIEKTPOHHBIX CPEICTB:
TeXHUYEeCKoe 3amanue : yueOHoe mocobue / C. U. Tperybos, A. A. JleBurkuii. —
Kpacuosipck : COY, 2020. — 180 c¢. — ISBN 978-5-7638-4257-9. — Texkcr :
ANEKTPOHHBIN //  JlaHb : 9SJIeKTpoHHO-OmMOnMoTreuynas cuctema. —  URL:
https://e.lanbook.com/book/181591.

5. Mypowmrues /[l. FO. KonctpyrnpoBanue 6J10K0B paguo3JeKTPOHHBIX CPEJCTB :
yueOHoe nocooue 1y By3oB / [. FO. Mypowmries, O. A. benoycos, 1. B. Tropumn, P.
FO. KypnocoB. — 2-e usn., crep. — Caunkrt-IletepOypr : Jlans, 2022. — 288 c. —
ISBN 978-5-507-44388-8. — TekcT : »nekTpoHHbIM / JlaHb : 3JIEKTPOHHO-
oubmuoreunas cucrema. — URL: https://e.lanbook.com/book/226472.

6. Conpkun M. A. Mukpomnpoueccopubie cuctembl. CpenctBa pa3paboTKu
IpOrpaMMHOr0  o0ecredeHus: JJii  MHUKPOKOHTpoJuiepoB — cemeiictBa AVR
[OnexTpoHHBIN pecypc| : yuedHoe mocobue / M.A. CoubkuH, A.A. llamuH. —
Onekrpon.jan. — Tomck : TIIY, 2016. — 90 c¢. — Pexum pgocryna:
https://e.lanbook.com/book/107725.

7. OcHOBBI IM(GPOBOM INEKTPOHHUKH : yueOHO-MeToauyeckoe nocodue / JI. B.
AxmetBaneeBa, JI. I'. Kynmarmna. - Kazamp : KI'DY, 2018. - 100 c. - URL:
https://lib.kgeu.ru. - TexcT : 3IeKTPOHHBIH.

8.AxmetBanieeBa JI.  B.  OCHOBBI = MHUKPOIIPOIICCCOPHOM  TEXHHUKH.
JlaGopaTopHbIil TIpakTUKyM 1o auciuiuinHaMm «MHpopManmoHHas 3JIEKTPOHUKAY,
«OCHOBBI MUKPOTIPOIIECCOPHOU TEXHHUKNY, «[IporpammupoBanne nudpoBbIX cucTeM
aBTOMaTH3alMW» : ydeOHO-meromuueckoe mnocodue / JI. B. AxmerBaneeBa. —
Kazans: Ka3zan. roc. auepr. yH-T, 2015. — 108 ¢

5.2. UudopmannonHoe odecneyeHue

5.2.1. DIeKTpOHHBIC M HHTEPHET-PECYPCHI

rjl\ji HanmeHoBaHME 21€KTPOHHBIX M HHTEPHET-PECYPCOB Ccpuika

1 |DnexTpoHHO-OMOIMOTEUHAs cucTema «JlaHby https://e.lanbook.com/

2 |DnekTpoHHO-OMOIMOTEUHAast cucTema «iD00KS.ruy https://ibooks.ru/

3 |DnexkTpoHHO-0MOIMOTEYHAs crcTeMa «DOOoK.ruy https://www.book.ru/

4 | DHOMKIONEANH, CIOBAPH, CIPABOYHUKHU http://www.rubricon.com
5 [ITopran "OtkpeiToe oOpa3oBanue” http://npoed.ru

5.2.2. Ilpodeccuonanbubie 0a3bpl gaHHbIX /| HMHpOpMaIMOHHO-CIIPAaBOYHBIC
CUCTEMBbI

Ne HaumenoBanue
Anpec Pexxum noctyna
n/mn | mpodeccuoHambHBIX 0633 TaHHBIX
Poccuiickas HarmoHaILHas
1 & http://nlr.ru/ http://nlr.ru/
onbmoreka



https://e.lanbook.com/book/107725

2 Eg;Iai%iaTeHZII({HB?M pecl}lfl))ccz};;a K http://window.edu.ru/ http://window.ed u.ru/

3 [Web of Science https://webofknowledge.com/ E;trr:]s/://webofknowledge.

4 |Scopus https://www.scopus.com https://www.scopus.com

5 |KubepJlennnka https://cyberleninka.ru/ https://cyberleninka.ru/

6 ?f IYSSXIR?%LTJPOHHM OubmoTeKa http://elibrary.ru http://elibrary.ru

7 gp?gfs;jf;ga?HBB) HICKTpOnHad https://rusneb.ru/ https://rusneb.ru/

8 |Texuuueckas OuOIHOTEKA http://techlibrary.ru http://techlibrary.ru

9 |IEEE Xplore www.ieeexplore.ieee.org www.ieeexplore.ieee.org

10 |[Springer WWW.springer.com WWWw.springer.com

11 [«KoHCynbTaHT ILTIOCH http://www.consultant.ru/ http://www.consultant.ru/

5.2.3. JIunieH3MOHHOe W CBOOOJHO  pacHpOCTpaHSIEMOE  IPOTPaMMHOE
obecrieueHne JUCIUIIINHBI
Ne HaumeHnoBaHue mporpaMMHOTO
Onucanue
n/m obecreueHust

Windows 10 J[omammsist / Pro / s

1 . [Tonmp30BaTenbCKast OnepamoHHast CUCTEMa
00pa30BaTENbHBIX YUPESIKICHUN
2 |Windows 7 IIpodeccuonanshas (Pro) [Tonws30Barenbckas onepalnvoHHas CUCTEMA
Cucrema moucka wuHGOPMALUK B  CETH
3 |bpaysep Chrome (bopman
WHTEPHET
4 Office Standard 2007 Russian OLP NL|ITakeT mporpaMMHBIX MPOIYKTOB, COIEPIKAIIIHI
AcademicEdition+ B ceOe HeoOX0MMbIe O(UCHBIC IPOTPAMMBI
: . [TakeT mporpaMMHBIX POJYKTOB, COAEPIKAIINIA
5 |MS Office 2010 Russian OLP NL POTP pory Aeparatil
B cebe HeoOX0IMMbIe 0(UCHBIE TPOTPAMMBI
6 |OpenOffice [MakeT 0(hUCHBIX MPHIOKESHUH
[TakeT mporpamMm ajis CO3JaHHsI U MPOCMOTpa
7 |Adobe Acrobat [eT Tporp . A P P
(aiinoB opmara PDF
1O s 3(pPEKTUBHOTO OHJIAWH-
8 |LMS Moodle ® P
B3aMMO/ICHCTBHSI MTPETIOIaBaTeNs U CTyIeHTa
CAIIP-cumynstop JIEKTPOHHBIX CXeM
9 [Proteus Cucrema cXeMOTEXHUYECKOTO MOAEINPOBAHUS

MIPOrpaMMHUPYEMBIX YCTPOICTB




10 AVR Studio [IporpammHuoe o0ecrieueHue st
MUKPOKOHTPOJUIEPOB apXUTEeKTypbl AVR
11 INI Multisim CpenctBo  pa3paboOTKM U MOJEIHPOBAHUS
JJIEKTPOHHBIX CXEM
19 ICCAVR IIporpammuoe obecneuenue ImageCraft s
IAR Embedded Workbench for Atmel AVR [mporpamwm Ha si3pike CU AVR- xoHTpOIUIEpa

6. MaTepl/IaJILHO-TeXHI/I‘IeCKOG o0ecrneueHue AUCHUIIIMHBI

HaunmenoBanue Buma

HanmenoBanwne yuebHoit

y4eOHOU PabOTHI ayIUTOPHH, [lepeuens HEoOXx0UMOTO 00OPYIOBAHUS U
CIelHaIn3UPOBaHHOM TEXHUYECKUX CPEACTB O0YUCHHS
naboparopuu
Jlexnun YueOHast ayTUTOPHS IS Crienmanu3upoBaHHAS yaeOHas Me0eTb,
NPOBEICHUS 3aHATHIH TEXHUYECKUE CPEICTBA OOYUEHHs, CITy)Kamue JJIs
JICKIITMOHHOI'O THIIA IPCACTaBIICHUS yueOHOM uHpOpMaLUN
0oJbIION  ayauTOpuu  (MYyJIbTUMEIUITHBIN
IPOEKTOp, KOMIbIOTEp (HOYTOYK), O5KpaH),
JEMOHCTpallMOHHOEe 000pyaA0BaHuE, Y4eOHO-
HaIISIHBIE T0COOUS
[Mpaktnyeckue |YueOHas cnenmanusupoBannasd| Crieruaau3upoBaHHas  ydeOHas Mebernb,
3aHATHUSA nabopatopus [Uisl NPOBEACHHS| TeXHHUECKHE CPECTBA 00yUEHHs:
3aHATHH  CEMMHAPCKOTr0  THNA,| CrieHMuaan3HpOBAHHOE nmabopaTopHoOe
IPYHIIOBBIX u HHAMBULY-| oQopymoBaHHE «JIABCHUC» MOIYJIh
aJIbHBIX KOHCYNIbTAlMH,| «Muxpokontpomtep AVR» 1o  mpoduio
TEKYIIEro KOHTpOILA H| nmaboparopun «MUKPOIIPOLIECCOPHBIE CHCTEMBD»
MPOMEKYTOYHOH aTTeCTaluu
A-404
CamocrosTenbHas |KOMIIbIOTEpHBIH Ki1acc ¢ Cnenunanu3upoBaHHas yuyeOHass meOenp Ha 30
pabota BbIxoztom B MHTepHeT B-6002 MOCaJOYHBIX  MECT, 30 KOMITBIOTEPOB,

TEXHUYECKHE CpeACTBa OOy4YeHHs (MyJbTUME-
TUIHBIA TPOEKTOP, KOMIBIOTEP (HOYTOYK),
JKpaH), BHJICOKAMEPHI, MpOrpaMMHOE
obecrieyeHue

YuraabHBIN 3ai1
OUOIIMOTEKH

Crnennanu3upoBaHHas MeOelb, KOMITbIOTEpHAs
TEXHHUKA C BO3MOKHOCTBIO BbIX0/1a B IHTEpHET
u obecrieuenuem noctymna B OUOC, skpas,
MYJIbTUMEAUNHBIN IPOEKTOP, TPOrPaMMHOE
obecrieueHue

7. Oco0eHHOCTH OpraHu3aInun 00pa30BaTeJIbLHOM 1eATETbHOCTH JJIS JIMI €
OrpaHN4Y€eHHBIMHU BO3MOKHOCTSIMU 3/I0POBbSI U MHBAJIU/I0B

JIuiia ¢ orpaHUYEHHBIMU BO3MOKHOCTSIMH 370p0Bbsi (OB3) 1 MHBaNNIbI UIMEIOT
BO3MOKHOCTh OECIIPENATCTBEHHO TEPEMENIAThCs M3 OJHOTO y4eOHO-I1adopaTopHOTO
KOpITyca B JPYroi, MOAHITHCS HAa BCE JTaXH Y4eOHO-Ta00OpaTOPHBIX KOPITYCOB,

3aHUMATbCd B

y‘—Ie6HBIX KU HWHBIX IIOMCIICHUAX

C ydeTtoM o0coOeHHOCTEH

NICUXO(U3NIECKOTO Pa3BUTHS U COCTOSIHUS 37I0POBBSI.
Jnst o6ydenust i ¢ OB3 w wHBanIMI0B, MMEIOIIMX HAPYIIEHUS OMOPHO-
JIBUTATEJIBHOTO arnmapara, 00ecreyeHbl yCIOBUsSI OECHpPENsITCTBEHHOTO JOCTyIa BO




Bce yueOHble nomenieHus. MiHpopmaius o cnenuanbHbIX YCIOBUSIX, CO3JaHHBIX IS
oOyuatomuxcs ¢ OB3 u wuHBanMooB, pa3MelleHa Ha caiiTe yHUBEpPCHTETa
www//kgeu.ru. meercst BO3MOKHOCTb OKa3aHHUSI TEXHUYECKON ITOMOIIM aCCUCTEHTOM,
a TaKoKe YCIIyT CypJOTIEPEBOTYUKOB U TH(PIOCYPAOTIEPEBOAIUKOB.

JUtst aganTanuu K BocupusaTuio Jiuamu ¢ OB3 u nHBaingaMu ¢ HapyIIE€HHbIM
CIIyXOM CIOpPAaBOYHOIO, y4eOHOro MmaTepuaja M0 JIUCHUILIMHE O00eCIeunBarOTCs
CJIEIyIOIUE YCIIOBUSA:

- IS JTy4IIed OpUeHTAllMU B ayIMTOPUU, IPUMEHSIOTCSI CUTHAIIBI OMOBEIICHUS
O HayaJsle ¥ KOHIIE 3aHATHUs (CIOBO «3BOHOK» MUIIETCS HA IOCKE);

- BHUMaHUE CJa0OoCHbIIIamero o0y4Yarlerocss MPUBJICKAETCS MeJarorom
YKECTOM (Ha IJICHO KIIAJETCS pyKa, OCYIIECTBISECTCS HEPE3KOE MOXJIONbIBAHUE);

- pazroBapuBasi ¢ OOydYaroIIMMCS, IEJarornyeckuii pabOTHUK CMOTPUT Ha
HEro, TOBOPUT SICHO, KOPOTKUMH THPEUIOKEHUSIMH, oOecreunBas BO3MOXKHOCTb
YTEHUsI 10 TyOam.

KommneHncanuss 3aTpyAHEHMI pPEYEBOr0 M HWHTEUIEKTYaJIbHOTO Pa3BUTHUS
c1abOCbIIIAIMX 00yYarOUUXCS TPOBOAUTCS ITyTEM:

- HCTIOJIb30BAaHUA CXEM, TUArpaMM, PUCYHKOB, KOMIIbIOTEPHBIX IIPE3EHTALUM C
TUIEPCCHIIKAMH, KOMMEHTHPYIOIIUMU OTAEIbHbIE KOMIOHEHTBI H300paKEeHHUS;

- pEryJsipHOrO TMPUMEHEHHs YIOPAKHEHHH Ha Tpaduueckoe BbIACICHHUE
CYILIECTBEHHBIX MPU3HAKOB MIPEIMETOB U SBJICHUN;

- oOecriedyeHrs BO3MOYKHOCTH JUIsi OOYy4arollerocss IMOJIy4YdUTh aIpECHYIO
KOHCYJIBTAIIUIO 10 3JIEKTPOHHOM MOYTE [0 MEpe HEOOXOAUMOCTH.

JUtst aganranyy K BocnpusaThio aunamu ¢ OB3 n nHBanmaMu ¢ HapyleHUsIMU
3peHus CIIPaBOYHOIO, y4eOHOoro, IPOCBETUTEIIBCKOTO Marepuana,
IPEeTyCMOTPEHHOTO 00pa30BaTEIbHOW MPOrpaMMOil M0 BHIOPAaHHOMY HalpaBJICHUIO
MOJIFOTOBKU, 00ECIIEUNBAIOTCS CIEAYIOIIUE YCIOBHUS:

- BeZIeTcd ajanTtauus opUIMaIbHOTO caidTa B ceTh MIHTepHET ¢ yueToM 0coObIX
NOTPeOHOCTEN MHBAIKMIOB M0 3pEHUI0, 00ECIEYMBAETCS HATMUKUE KPYIHOPU(PTOBOM
CIPAaBOYHON MH(POPMALIMM O PACIUCAHUMU YYEOHBIX 3aHSITHIA;

- IEIarOrMYecKuii  pabOTHUK, €ro coOecemHuK (Ipu HEOOXOAUMOCTH),
MPUCYTCTBYIOIIME HA 3aHATUU, MPEACTABISIOTCS 00YYaAIOIIMMCSA, MIPU ITOM Kax bl
pa3 Ha3bIBAeTCs TOT, K KOMY MEeIarornyeckuii paboTHUK oOpalaercs;

- IEUCTBHUSI, JKECThI, MEPEMELIECHUsI MEJaroruueckoro pabOTHUKAa KOPOTKO H
SICHO KOMMEHTHUPYIOTCS;

- meyaTHass WHGOpPMAIMS TPEAOCTaBIsAeTCS KpymHbIM ImpudTtom (ot 18
IIYHKTOB), TOTAJIbHO 03BYUYMBAETCS;

- oOecrieynBaeTCsi HEOOXOIMMBIN YPOBEHb OCBEILIEHHOCTH MTOMEIIEHU;

- IPEAOCTABIIAETCS BO3MOXHOCTh HCIIOJIB30BaTh KOMIIBIOTEPHI BO BpeMs
3aHITHI U MPABO 3aMKUCH 0OBSICHEHUI Ha TUKTO(OH (IO JKEJTAHUI0 00YUYarOIIUXCS).

dopMa 1poBeIECHUSA TEKYyIIEH U INPOMEXKYTOUYHOM  arTecTaluu UL
obOyuatomumxcst ¢ OB3 1 MHBaIMAOB ONpeAesieTCsl MeJarorndeckuM pabOTHUKOM B
COOTBETCTBUM ¢ y4eOHbIM IiaHoM. [Ipu HeoOxoammoctu oOydaromemycs ¢ OB3,
WHBAJIMY C YYETOM UX UHAUBUIYAJIBHBIX MCUXO(U3UYECKUX OCOOECHHOCTEH HaeTcs
BO3MOYKHOCTh MPOUTH MPOMEKYTOUHYIO aTTECTAlMI0 YCTHO, MUCbMEHHO Ha Oymare,
MMCbMEHHO Ha KOMIIbIOTEpPE, B (pOpME TECTUPOBAHUS U T.II., TUOO MPEIOCTABISAETCS



http://www.kgeu.ru/

AOIOJIHHUTECIILHOC BPEMS AJI IIOATOTOBKHU OTBCTA.

8. MeToauyeckue pexkoMeHAalUU AJsl NpenogaBarteieil Mo opraHu3auuu
BOCIIMTATEJbHOU PadOTHI ¢ 00yYAOIIMMHUCH.

Mertoanyeckoe oOecreueHre mporecca BOCIUTaHUs 00yJaloUXCsl BEICTYAeT
OJIHUM W3 ONpeAeNsronux (GakTOpoB BBICOKOIO KadecTBa 0Opa30BaHMS.
[IpenonmaBarens By3a, IEMOHCTPHPYS BBICOKHH TPO(ecCHOHATN3M, 3SPYIUIIHUIO,
YETKYI0 FPaXXJIaHCKYIO TTO3UIINIO, CAMOJAUCIUILINHY, TBOPYECKUIN MOAXO/] B PEIICHUN
npoecCHOHANBHBIX 3aJad, B X0J¢ 00pa30BaTEeIBHOTO IpoIecca CIOCOOCTBYET
bOpMHUPOBAHUIO TAPMOHUYHON JTMIHOCTH.

IIpy peanuzanuu OUCHUIUIMHBI TpENojaBaTellb MOXKET HCIOJIb30BaTh
CJIEAYIOIIUE METObl BOCIUTATEILHON PaOOTHI:

- MeToAbl (OPMHUPOBAHHUS CO3HAHMS JUYHOCTH (Oecena, TUCIYT, BHYIIICHHE,
HHCTPYKTQX, KOHTPOJIb, OOBSCHEHHE, IPUMEP, CaMOKOHTPOJb, pacckas, COBET,
yoexKACHUE U Ip.);

- METOJIbl OpraHu3aIuu ACATEILHOCTH W (OPMHUPOBAHUS OIBITa MOBEICHUS
(3amaHue, OOIICCTBEHHOE MHEHHE, IIeJarorudeckoe TpeOoBaHHE, IOPYUYCHHE,
MpUyYEeHHUE, CO3JJaHNE BOCTIMTHIBAIOIINX CUTYallUM, TPEHUHT, yIIpaKHEHUE, U Ap.);

- METOAbl MOTHBAIIMM JEATCIBHOCTH W TOBEACHUS (000pEeHHE, MOOIIPECHHE
COI[MAJIbHOM aKTUBHOCTH, TIOpUIIAHWE, CO3JaHUE CUTyallMil ycrexa, CO3/laHHe
CUTYyaluu JJIs1 SMOIMOHATILHO-HPABCTBEHHBIX MEPEKUBAHUNM, COPEBHOBAHUE U JP.)

[Ipu peanuzanuu  JUCHUIUIMHBI  MPENOJABaTeNib  JIOJDKEH  yUYUTHIBATh
CJIEAYIOIINE HAMTPABJICHUSI BOCITUTATEIIbHON JIEATEIbHOCTH:

I'pasicoancrkoe u nampuomuueckoe 80CnHUManue.

- opMUpOBaHUE Yy OOYYAIOIIMXCS IIEJIOCTHOTO MHMPOBO33PEHUS, POCCUMCKOM
UJCHTUYHOCTH, YBOKEHUS K CBOCH CeMbe, OOIIECTBY, TOCYIAPCTBY, IPUHATHIM B CEMbE U
00IIIeCTBE TyXOBHO-HPABCTBEHHBIM 1 COLIMOKYJIBTYPHBIM IICHHOCTSIM, K HAIIHOHAIIEHOMY,
KyJIbTYpPHOMY W HMCTOPUYECKOMY Haclie[nio, (OPMUPOBAHUE CTPEMJICHHS K €ro
COXPAHEHUIO U Pa3BUTHIO;

- hopMHUpPOBaAHKE Y OOYUAFOIIUXCS aKTUBHOM TPayKIAHCKON IMO3UIIMH, OCHOBAaHHOMN
Ha TPAJUIMOHHBIX KYJBTYPHBIX, TYXOBHBIX U HPABCTBEHHBIX IIEHHOCTSAX POCCHMCKOTO
oOmiecTBa, I TIOBBIIICHHS CIIOCOOHOCTH OTBETCTBEHHO pPEalM30BbIBATh CBOU
KOHCTUTYIIMOHHBIE MpaBa U 00s3aHHOCTH;

- pa3BUTHE NMPABOBOM U MOJUTUUECKON KYJIBTYpPhl 00YUYaIOIIUXCs, paCIIUPEHUE
KOHCTPYKTUBHOI'O y4YacTHsi B TIPUHATHM PEIICHUM, 3aTparuBarolluX WX MpaBa U
WHTEPECHI, B TOM YHCJIE B Pa3IMYHbIX (popMax caMOOpraHu3alliu, CaMOyIpaBJICHHUS,
OOIIECTBEHHO-3HAUNMOM JICSATCIIbHOCTH;

- opMuUpOBaHWE MOTHUBOB, HPABCTBEHHBIX M CMBICJIOBBIX YCTaHOBOK
JUYHOCTH, MO3BOJISIIONIUX ~ MPOTUBOCTOSITH AKCTPEMU3MY, KceHooonH,
JUCKPUMHUHAIIMKM TI0 COLMAJIbHBIM, PEJIUTHO3HBIM, PACOBBIM, HAaIIMOHAJIBLHBIM
MpU3HAKaM, MEXKITHUYECKOH M MEXKKOH()ECCHOHAIBHOW HETEPIHUMOCTH, APYyTUM
HETaTUBHBIM COITUAJIbHBIM SIBJICHHUSM.

Jlyxoeno-Hpascmeennoe gocnumanue:

- BOCIIUTAaHHE YYBCTBA JOCTOMHCTBA, YE€CTH W YECTHOCTH, COBECTIIMBOCTH,
YBOKEHUS K POAUTENSIM, YUUTEIISIM, JIFOJSIM CTApIIEro MOKOJICHHUS;



- popMupoBaHME NPUHLMIIOB KOJUIEKTHBU3MA U  COJMIAPHOCTH, JyXa
MUJIOCEP/IUS U COCTPaJaHusi, MPUBBIUYKH 3a00THUTHCS O JIOAAX, HAXOIALINXCA B
TPYAHOU )KU3HEHHOU CUTYAIVH;

- popMupoBaHUE CONMAAPHOCTH M UYBCTBA COLMATIBHON OTBETCTBEHHOCTH IIO
OTHOILICHMIO K JIFOJSIM C OTPAaHUYECHHBIMH BO3MOKHOCTSIMU 370POBbs, MPEOAOJICHUE
NICUXOJIOTHYECKUX O0apbepoB IO OTHOUICHHIO K JIOJASIM C OrpaHMYEHHBIMU
BO3MOKHOCTSIMU;

- popMupOBaHHE SMOILMOHAIBHO HACBIIIEHHOTO M JIyXOBHO BO3BBIIIEHHOTIO
OTHOUIEHUS! K MUPY, CIOCOOHOCTH U YMEHUS IIepe/iaBaTh JPYTUM CBOM ACTETHUYECKUN
OIIBIT.

Kynemyprno-npoceemumensckoe gocnumanue:

- popmMHUpoOBaHUE 3CTETUUECKON KapTHUHBI MUPA;

- popMUpOBaHUE YBAKEHUA K KYyJIbTYPHBIM LEHHOCTSIM POJHOIO TOpoJia, Kpas,
CTpaHsl;

- IOBBIIEHUE MO3HABATEIbHOM AKTUBHOCTH O0YYAIOIIMXCA.

Hayuno-obpazosamenvroe socnumanue:

- popMUpOBaHUE Yy 00yUaIOLIMXCS HAYYHOTO MUPOBO33PEHUS;

- popMUpOBaHUE YMEHHMS MOTy4aTh 3HAHUS;

- popMHUpOBaHUE HABBIKOB aHalW3a U CHHTE3a MH(POPMALMH, B TOM YHUCIE B
npoeccuoHaNbHOM 00J1aCTH.
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Ouenounble MaTepuaibl 1o auciumivae «{udposas u MukpormnpoieccopHas
TeXHUKa», TMPETHA3HAYCHHBI [JI1 OICHWUBAHUS pPE3yJbTaTOB OOy4YCHHsS Ha
COOTBETCTBHE UHJNKATOPAM JIOCTHKEHUSI KOMIIETCHITUH.

OrneHnBaHWe pe3yJabTaTOB OOYYCHHS IO IUCIUILIMHE OCYIIECTBISCTCS B
paMkax Tekyiero koutposs (TK) u nmpoMexxyTodHOU aTTecTaluu, TPOBOJIUMBIX IO
oabHO-perTuHroBoi cucreme (bPC).

1.TexHosiornyeckasi Kapra

Cemectp 5
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Pa3nen 1. OcnoBbl nudpoBoii TK1 15-
bp 0-15| 0-15 15-20
TeXHUKH. 20
[IpakTuueckoe 3amanne Nel
TecTrl
Paznen 2. [IporpaMmMHbIi TK2
NPUHIUT YIPABJIeHUs B 15
3JIEKTPOHHBIX CHCTEMAX H €ro 0-15|0-15 20 15-20
peasu3anus cpeacTBaMu
MHKPOTNPOLECCOPHOIT TEXHUKH.
[IpakTnueckoe 3aganue No2
TecTrl
Paznen 3. Ctpykrypa u TK3 15
apXHUTEKTYpPa COBPEMEHHBIX 0-15|0-15 20 15-20
MHKPOKOHTPOJIJIEPOB.
IIpakTnueckoe 3aganue Ne3
TecTrl
Paznea 4. ITocTpoenne TK3 15-

A P 0-15|0-15 15-20
MMKPONPOLECCOPHBIX CHCTEM 20
[IpakTuueckoe 3ananue No4
TecTsl
IIpome:xxyTouHas aTTecTAMA oM 0-40
(3x3amen) 1
3aanue IpoMeKyTOYHOU 0-15
aTTeCTalu
B nmucemenHoit popme mmo

0-25
omieram




2. OneHOYHBbIE MAaTEPUAJIbI TEKYILEr0 KOHTPOJISA M POMEKYTOYHOM aTTecTalun
[Ikana oleHKH pe3yIbTaTOB 00YUESHHUS 110 TUCIUTUIMHE:

YpoBeHb chOPMUPOBAHHOCTH
UHAUKATOPAa KOMIIETCHIIUU
Bricokuit | Cpenuuit Humze Huzkni
3anaHu- CPEAHETO
Kon Kon POBAaHHBIC oT 85 10 100 ot 70 10 84 | o1 55 10 69 |oT 0 110 54
KOMIle- | HMHAMKATOpa pe3yJibTaThl
TEHIMH | KOMIIETEHIMH | OOy4YeHHs 110 Ilkana onennBanus
JUCLUIIIINHE yIOBIET- HEY/I0B-
OTJIUYHO XOPOIIIO JIETBOpHU-
BOPHUTEIBHO
TEJIbHO
3a4YTEHO HE 3a4TEHO
BIIAJICTh: HaBbIKAMU NPUMEHEHUs MUPPOBBIX TEXHOJOTHH IS
pemieHuss 3amad  MpoPECCUOHAIBHOM JCATEIBHOCTH B 00JIACTH
pUOOPOCTPOECHUS C y4eTOM OCHOBHBIX TpeboBaHMi
nH(pOpMaIMOHHOM 0€30MacHOCTH
BIQJceT B | BIAIeeT TUIOXO HE BJIaJieeT
IIOJIHOM HaBbIKaAMH BJIaCCT HaBbIKaMH
obbeMe TPHIMEHEHUS | HAaBBIKAMH MPUMEHEHH
HaBbIKaMU 1 QpoBBIX IPUMEHEHUs | A
TPHIMEHEHUS | TEXHONOTHH | IHpPOBEIX G POBBIX
H(PPOBBIX TSI TEXHOJIOTHH | TEXHOJOTHI
TEXHOJIOT UM peuicHus JJIIsL JJIsL
TS 3aj1a4 penreHus penreHus
OIK-4 OIK-4.2 penieHus npodeccron | 3amau 3a/1a4
3aj1a4 ANBHOM npoeccron | mpodeccro
npodeccnoH | AesATeNbHOCT | aIbHOM HaJbHOU
AIBHOM U C YYETOM | JIEATENBHOCT | JEATENHHOC
ACATCIBbHOCT OCHOBHBIX U C YUCTOM TH C YYETOM
1 B obymacTh | TpeOOBaHWH | OCHOBHBIX OCHOBHBIX
npubopoctp | mHbopmarm | TpeboBaHMH | TpeGOBaHUIA
OCHHUs ¢ | OHHOI uHbOpPMAIK | HHPOPMAIH
y4eToM 0€30MacHOCT | OHHOM OHHOM
OCHOBHBIX u GesomacHocT | Ge30macHoC
TpeboBaHui u TH
nHpOpMaLH
OHHOM
0e30macHOCT
nu

OrneHKa «OTJIMYHO» BBICTABISACTCS 3a BBIMIOJIHEHUE pacuemuvlx pabom 6
cemecmpe; 21YO0KOe HNOHUMAHUE OCHO8 HNPOEKMUPOBAHUS MUKPOKOHMPOLIEPHbIX
ycmpoticme,  NOJHble U CoOepicamesibHble  Omeemvl HAd  80npocsl  Ouiema
(meopemuyeckoe u npakmuieckoe 3a0anue);

O1eHKa «XOPOII0» BBHICTABIISIETCS 32 BBIIIOJIHEHUE pacuemHvlx pabom 8 cemecmpe
8bINOJIHEHUE — KYPCOBO2O — NpOeKmd, NOHUMAHUE  OCHO8  NPOEKMUPOBAHUS
MUKPOKOHMPOIIEPHBIX YCMPOUCMS, OMBembl Ha 8ONPOCHl buiema (meopemuieckoe
u npakmuveckoe 3a0aue),

OrieHKa «yI0BJIETBOPUTEIbHO» BBICTABIISICTCS 32 BBIIIOJHCHHUE PACYEMHbIX
pabom 6 cemecmpe, npubIU3UMENbHbIE NPABUTbHbIE OMEembl Ha 8ONPOCHl bulema

HAd 9K3dMeEHe.



OHCHKa «HEYAOBJECTBOPUTEJIbHO>» BbLICTABILICTCA 3a ci1aboe W HEIMOJIHOE
BBIIIOJIHCHUEC paAC4entHblXx pa60m 6 cemecmpe.

3. HepequL OIICHOYHBIX CPEACTB
KpaTKaH XapaKTCPUCTUKA OLNCHOYHBIX CPCACTB, MCIIOJB3YCMBIX IIPHW TCKYHICM
KOHTPOJIC YCIICBACMOCTU H HpOMG)KYTO‘IHOfI aTTcCTallnn 06y11a}0mer005{ I10

JUCILUILINHE:
HaumenoBanue
Onucanue oLeHOYHOI0
OIICHOYHOT O Kparkas xapakrepuctrka OlleHOYHOTO CPEACTBA cpencTBa
CpeACTBa p
Cucrema CTaHIapTU3UPOBAHHBIX 3aJJaHUM, TTO3BOJISIFOLIAS
KoMmiiekT TecTOBBIX
Tect (Tecr) aBTOMAaTU3UPOBATH MPOLEAYPY U3MEPEHUS YPOBHS SaMAHHI
3HAHUI ¥ YMEHHUM 00y4aromerocst
CpencTtBo OLIEHKM YMEHHMS INPUMEHATHh IMOJyYEHHbIE
TEOPETUYECKUE 3HAaHHS B MPAKTUYECKON CHUTYyalMH.
[IpakTueckoe Kommuiekr 3ana4d n

3ananue (I113)

3aﬂaHI/Ie HaIIpaBJICHO Ha OLICHUBAHUC KOMHCTGHL{I/Iﬁ 1o
AUCHUIUIMHE, COACPKUT UYCTKYIO MHCTPYKIUIO 110
BBITTIOJIHCHUIO WJIM AJITOPHUTM HeﬁCTBHﬁ

3aJIaHUN

4. IlepeyeHb KOHTPOJIBHBIX 33laHUl WJIH HHbIE MAaTepPHAJbI,
HeoOXoaMMbIe ISl OLEHKN 3HAHWI, YMEHHI M HABBIKOB, XapaKTepPH3YHIINX
3Tanbl (OPMUPOBAHUA KOMIIETEHIMI B IIpoIecce 0CBOCHNS JUCHUILIHHbBI

Ipumepwt 3a0anus

s rekymero kourpoas TKI1:

ITpoBepsiemas kommerenius: OIMK-4.2

Bomnpock! k kommiekcHomy 3aaanuto TK1.

1. Posib u¢poBOI TEXHUKH B YIPABIEHUH MPOLIECCAMH.

2. Tlonsitue uudpoBbie CUCTEMBI aBTOMATHU3aIUU. [[puMepbl TPUIIOKEHUH.
3. Opranuzanus U(PPOBBIX CUCTEM YIPABJICHUS.

4. ApxuTeKTypa COBPEMEHHBIX MUKPOKOHTPOJUIEPOB.

5. RISC- xonTpomnepsl. OcoOeHHOCTH, XapaKTEPUCTUKH, IPEUMYIIIECTBA.
6. Ocobennoctu, mpeumyiiecTa 8-mu paspsaabix RISC—koHTposIepoB.
7. Jlorndeckas Moienb nporieccopHoro siapa RISC—konTtpomepa,

8. IlapameTtpbl, XapaKTEpUCTUKHU

KOHTPOJUIEPA.

9. Knaccudukanus. koMmaH]1 mporeccopa.

cucteMbl KoMaHj Tporeccopa RISC—

10. OcobGeHHOCTH TPOrpaMMHUPOBAHUS Ha sI3bIKe accemOnepa. J(upeKTUBbI
acceMOrepa.

Jis Trekymero kourpoas TK2:
1. Ilpuemsl mporpamMmmupoBaHusi Ha si3bike accemoOiiepa RISC—konTposiepa
Atmega8535.




2. IlporpamMmmupoBaHue TIOPTOB  BBOJIa/BBIBO/A RISC—xonTposiepa
Atmega8535.

3. Cunxponnbiii nocnenoBarenbHblii uHTEpdeiic SPl RISC—kxontpomnepa
Atmega8535.

4. Oneparopsl, pyHkiuu si3bika CH.

5. OcobGenHocTr iporpaMMupoBanus Ha si3bike CH.

6. [TosicHATE TUTIOBBIE ATOPUTMBI YIIPABICHHSI MUKPOKOHTPOJLIEPA.

7. ConpspkeHne MUKPOKOHTPOJUIEPOB C YCTPOUCTBaMHU BBO/IA/BBIBOJIA.

8. O6paboTka mpephIBaHUI B MUKPOIIPOILIECCOPHBIX CHCTEMAaX.

9. IIpuembl mporpaMMHUPOBAHUS OTCUETA BPEMEHHBIX HHTEPBAJIOB.

10. Metoa nporpaMMHBIX ITUKJIOB.

Juis rekymero kourpoJs TK3:
[Tporepsiemast kommerennus: OITK-4.2
1.ITporpammupoBanue BpeMeHHbIX GyHKUnd Ha AV R-koHTpoiepe.

2.Iloxcucrema peaabHOTO BPEMEHH — MOJTYJIb TaiiMepa/cueTurKa,

Ha3Ha4yeHue, QyHKLHUU.

3. JlunamMuyeckasi MHAUKAIMS B HUPPOBBIX CXEMax.

4. YmpaBieHUEe CEMUCEIrMEHTHBIM UHIMKaTOpoM Ha AV R-KoHTpoJIepe.

5. Pexxumel paboTer Moayas Taitmepa 0 AVR-koHTposuTepa.

6. [IporpamMmmupoBanre BHEITHUX TpepbiBannuii Ha AV R-KoHTposiepe.

7. IlporpammupoBanue 16-tu pazpsanoro taiimepa Tl AVR-koHTposepa.
PexxuM moscuera BpeMEHHBIX HUHTEPBAJIOB.

8. Ilpumenenne TaitmepHoro monayis s dopmupoBanus [HINUM-pexum Ha
AVR-xouTpomiepe.

9. [locnenoBarenbHbIN HHTEPPEIC.

10. IIporpammuposanne ALIT nHa AVR-koHTpomepe.

Ilpumepovr mecmog 0151 mekyue2o KOHMPOJisl 3HAHUL

1. Jloruueckuii 3IEMEHT peanu3yer

JIOTUYECKYIO ONEPALINIO

a) CIIOKEHUS;

0) YMHOKCHUS;

B) MIHBEPTUPOBAHNS;

T') CIIOKCHHS TI0 MOJTYJIIO 2.



2. Jlorn4yeckuii 3JIEMEHT peau3yeT

M2

JIOTUYECKYIO OIepaInio

a) CJIIOKCHUS;

0) YMHOKCHHUS;

B) MIHBEPTUPOBAHNS;

I') CJIOKEHUS 110 MOYJIIO 2.

3. Jlornueckuii dIIEMEHT

BBITIOJTHSIET (PYHKITHIO
a) y=a-b+c-d;
0) y=a-b+c-d,;
B) y=a&b+c&d;
r) y=(a+b)-(c+d).

4. luBepTHpOBaHUE — ITO:
+ M3MEHEHUE TIOJIIPHOCTH CUTHAJIA,;
- I3MEHEHHE CPe3a CUTHAA;
- HET MPaBUJILHOTO OTBETA.

5. Komanna MII conepxut
+KoOJ omepaluu,
- MHEMOHHKY KOMaHI;
+onepaHabl;
+aJIpeCHYIO YacCTh.

6. Jnsa nBenaanatu paspsanoi LA agpecHoe MpocTpaHCTBO COCTABUT (B
OanTax).
BBenure mpaBUIIbHBIN OTBET.



IlepedyeHb 3K3aMeHANMOHHBIX BOIIPOCOB
10 JUCHHUILINHE
«udpoBasi 1 MUKPONIPOLECCOPHAS TEXHUKA)

1.0numuTe  OCOOEHHOCTH  CTPYKTYPBI, apXUTEKTYpPbhl, (DYHKIHMOHUPOBAHUS
CUCTEM YIPABIJICHUS U ABTOMAaTU3ALINH.

2.Ilosicaute  crmocoObl  OpraHW3amMs MaMSITH  CHUCTEM  yOPABJICHHUS |
aBTOMATH3AllUM, aJPECHOE MPOCTPAHCTBO C OTOOpakeHHWEM Ha MaMsiTh, oOIIee
aJpECHOE MPOCTPAHCTBO.

3.0nuiurTe CTPyKTYpy U OCHOBHBIE XapakTepucTuku RISC — koHTpoiepos.

4.0numure  pa3HOBUTHOCTH  TMAMSITH  MHKPOKOHTPOJUIEPOB, OCOOEHHOCTH
sHeproHeszaBucumort  mamatu JaHHeiX (EEPROM), mporpammupoBanue ¢uidii-
MaMsITH.

5.0numuMre MeToAbl W TEXHOJOTMU OTJIAAKU CHUCTEM YIOPABJICHHUS W
aBTOMaTH3allUU Ha 0a3e MUKPOKOHTPOJIIIEPOB.

6.[IpuBenuTe TpUMEpPHl MPOTPAMMUPOBAHUS JIOTHUYECKUX ONEpaIMii Ha S3bIKE
acceMOiiepa, OINMUILUTE HapamMeTpbl KOMaHZ, CIOCOObI aJpecaluyd OIepaHJ0B Ha
npumepe RISC- mukpokonTposuiepa (Atmega8535).

7IlpuBenure npUMEpHl MPOTPAMMHUPOBaHUSA apU(PMETHUYECKUX OIMepaluii Ha
A3bIKE acceMmOiepa, ONMMILUTE NapaMeTpbl KOMaH[, CIIOCOObI aJipecaluu ONepaHIoB
Ha npuMepe RISC- mukpokonTposiepa(Atmega8535).

8.IlosicHuTe OpraHU3aIio CTEKOBOW MaMATH MHKPOKOHTPOJUIEPOB, Ha3HAUYCHUE,
MPUHITUT pabOTHI CTEKA.

9.ITosicaute mporiecc 0OpabOTKH U MPOTPpaMMHUPOBAHUS TIPEPHIBAHUN B CUCTEMAaX
yrnpasiieHus u apTomaruzanuu(Atmega8535).

10.Ilosicaute  OCOOCHHOCTHM  CTPYKTYpPHOTO  MPOTPAMMUPOBAHUS, TPOIECC
MPOCKTUPOBAHMS M OTJIAJIKK MPOTPaMM Ha s3bIke accemoOnepa(Atmega8535).

11.IlpuBenutre mnpuMepbl Ha  HUCIOJb30BAHWE  JUPEKTUB  acceMOsepa
MUKpOKOHTpoJuiepa Atmega8535. OTmeTsbTe OCOOCHHOCTH CO3/IaHUS WM OTJAIKU
porpaMm Ha si3blke acceMOJepa, Ha sizbike CH.

OnuimTre CTPYKTYpy, PEKUMBI padOThl, MNPOTPAaMMHUPOBAHHUE BCTPOCHHOTO
moxyJist AIlII(Ha npumepe MuKpokoHTpoiepa Atmega8535).

12.Paccuuraiite, omnpeaeauTe AaHHbIE W 3alporpaMMHUPYHTE aJlroOpuTM OIpoca
JIBOUYHBIX JATYUKOB, MOAKIIOUCHHBIX K MOpPTaM BBOJIa/BbIBOJA MUKPOKOHTpOJLIEpA
(Ha mpuMmepe MuKpokoHTposuiepa Atmega8535). Hapucyiite BapuaHThl cxeM
MOAKITFOUCHHSL.

13.IlpuBenutre npuMep NPOTPaMMHON peaTu3alUh AJITOPUTMA 3alIUTHI  OT
npebe3ra MeXaHWYECKUX KOHTAKTOB (Ha MpUMepe MUKPOKOHTpoJuiepa Atmega8535).

14 Paccuuraiite, oOmnpeAenuTe HOaHHbIE W  3alpOrpaMMHUPYHTE  aJrOpUTM
YOPaBJICHHUS  CBETOAMOJAMH, TOJAKIIOYCHHHIMA K  TIOpTaM  BBOJa/BBIBOJA
MUKpPOKOHTpoOJulepa (Ha mnpuMepe MHKpOKOHTposuiepa Atmega8535). Hapucyiite
BAPUAHTBI CXEM TMOJIKIIFOUECHUS.

15.Paccuunraiite, ompeaenuTe IaHHBIC, 3alpOrpaMMUPYUTE, HapucyhTe OJIOK-



CXEMY JITOPUTMA M CXEMY NOAKIIOUCHUS KIAaBHATYpbl 3X4 K MHUKPOKOHTPOJUIEPY
(Ha mpumepe MUKpOKOHTpoJsuiepa Atmega8535).

16.PaccunTaiite,  ompeneiauTe  JaHHBIE,  3alpPOTPAMMHUPYHUTE  AJITOPUTM
BBEIYHCIICHUSI KOHTPOJBHOM cyMMbl. Hamumure (parMeHT mporpaMMbl Ha SI3BIKE
accemOJepa (Ha mpuMepe MUKpOKOHTposuiepa Atmega8535).

17.Paccuuraiite, omnpeaenuTe JaHHbIE, 3alpOrpaMMHUPYHTE alCOPUTM OTCUETa
BpEMEHHOr0 uHTepBasa t = 150MKCc MeTOOOM IpOrpaMMHBIX LUKIJIOB. Hamummre
dbparMeHT mnporpaMMmbl Ha s3bIKe acceMmOjepa (Ha MpuUMepe MHUKPOKOHTPOJIIepa
Atmega8535).

18.IlosicuiTe oOpraHu3alMio, BO3MOXKHOCTH, MpOTpaMMHUpOBaHuE HHTEpdeiica
TWI(I2C) m ero mnpuMeHeHHE B CHUCTEMax aBTOMATHU3allMM HAa TPUMEpe
MUKpPOKOHTpoJIIepa Atmega8535.

19.IlosicauTe OpraHu3alnio, BO3MOKHOCTH, NPOTPAMMHPOBAHHE CHUHXPOHHOTO
nocieaoBaTeabHoro uHTepdeiica SPI B cuctemax ynpaBiaeHus U aBToMaTu3auu (Ha
puMepe MUKPOKOHTposutepa Atmega8535).

20.IlpuBenuTe mTpHUMep pealu3alldd Ha S3bIKE acceMmbOiepa  alropuTMma
dbopMUpOBaHUS YIPABISAIONIMX CUTHAJIOB C 3aJaHHOM 4acTOTOW M KO3(DPuIHeHTOM
3allOJIHEHUsI Ha MUKpPOKOHTpoiiepe Atmega8535. Hapucyiite 010k-cxemy
IrOpPUTMA.

21.IlpuBenuTe TpHUMEp pealu3alldd Ha S3bIKE acceMbOiepa  alropuTma
CTaTUYECKOTO  YINPABICHUS W  MOAKIIOYEHUS  CEMUCETMEHTHBIX  IU(POBBIX
UHINKATOPOB K MUKPOKOHTPOJIIEPY (HA MPUMEpPEe MUKPOKOHTposuiepa Atmega8535).
Hapucyiite 010K-cXxeMy airopurma, CXemy MOKIIOUCHHUS.

22 IlpuBenuTe TmpuMep peanu3allid Ha A3bIKE acceMmOiepa  ajaropurma
JTUHAMUYECKOTO YMOPABJICHUS M TOJKIIOYEHUS CEMHCETMEHTHBIX [HU(PPOBBIX
WHINKATOPOB K MUKPOKOHTPOJIIEPY (Ha MpUMEpe MHUKPOKOHTposuiepa Atmega8535).
Hapucyiite 610K-cXxeMy alroputMa, CXeMy MOJAKITOUYEHUS.

23.0numuTe  Ha3HAYeHUE, THUIOBYIO  CTPYKTYpY, pexXUMBbl  PabOTHI,
POrpaMMHUPOBAHKME MPOLECCOpa COOBITHI MHUKPOKOHTposuiepa (Ha mpuMmepe
Atmega8535).

24 PaccunTaiiTe, OmpeAeNuTe MmapaMeTphbl JUisi OTCueTa 3aJaHHOTO BPEMEHHOTO
uHTepBaiia t = 0,3¢ 1Mo NEPENOJHEHUIO U MPEPHIBAHUIO TaliMepa MUKPOKOHTPOJIIEpA
(ma npumepe Atmega8535). Hamumure @QparMeHT mnporpaMMbl Ha  SI3bIKE
acceMOJepa.

25. Paccuwmraiite, ompenenuTe TapaMmeTpbl U 3aMpOTPaMMHUPYHTE MPOIECCOp
COOBITHII MUKPOKOHTpPOJUIEpA B PEKUME 3axBaTa Ha CUYET BHENIHUX COOBITHI (Ha
npumepe Atmega8535). Hamummure ¢pparMeHT nporpaMMsbl Ha sI3bIKE acceMoepa.

Ilepedens 3a1a4 K cavye YK3aMeHa 110 AUCHUILINHE
«lu¢ppoBast ¥ MUKPONIPOLIECCOPHAA TEXHUKA»

1. Hanmumre Ha s3bIke accemOiiepa MHKpoKoHTposuiepa Atmega8535
nporpammy, 3anoissrornyto 20-sueexk O3V koncrantoi $FF, ncrmonb3ys MHACKCHYIO
aapecauuto. HauanpeHsiil anpec odiactu O3V BbiOepeTe caMOCTOSTENBHO.



2. Hanmummre Ha s3bIke  accemOiiepa MHUKpOKOHTposuiepa  Atmega8535
IporpaMMmy, MPOU3BOIAIIYIO TOJCUYET KOJMUECTBA MOJIOKUTEIBHBIX YHUCEN B STUCHKaX
namsta $0040-$005C. Pe3ynbrar noMecTHTh B sTUeliKy mamsatu ¢ umeHem POZ.

3. Harmumure Ha s3pike  accemOiiepa MUKpoKoHTposuiepa Atmega8535
IporpaMMmy, TPOU3BOSIIYIO TTOJCUYET KOJINYECTBA OTPUIIATENIbHBIX YKCEN B sSUCHKaX
namsta $0060-$006A. Pesynprat momecTuTs B stueiiky namsiti ¢ umeneM NEG.

5. Hamummre Ha s3bIKe  acceMOiepa MHKpokKoHTposuiepa Atmega8535
IPOrpaMMy, BBITIOTHSIONIYIO CICAYIOMUNA anropuT™: Kaxkasie 100 MKC BEIBOJIUTH B
nopt PTA naBouunblidi kox uyucna 100. Hcnonb3yidTe mNOporpaMMHBIA  METOJ
OpraHM3aIHd BPEMEHHON 3aJICPIKKH.

6. Hammmure Ha SI3BIKE accembrepa MHUKPOKOHTpOJUIEpa
Atmega8535 nmporpammy oTcueTa BPEMEHHOTO uHTepBana t=80mc c
MPUMEHEHUEM METO/1a MPOTPAMMHBIX IIUKJIOB..

7. Hamummre Ha SI3BIKE accembrepa MUKPOKOHTpOJUIEpa

Atmega8535 mporpammy, BBITONHSIONIYIO CICAYIONUN aJITOPUTM: TPH HaKATHH
KHOIIKH, OAKII0YeHHOU K pa3psny 0 mopta PTA, BeiBectn B nopt PTC nBonyHbIi
koq yucna 111. Yuects apebe3r konTakTa t= 20Mmc.

8. Hammmmre H©Ha s3p1ke accemOiiepa MHKpOKOHTposuiepa Atmega8535
IpOrpamMMy, BBIIOJHSIONIYIO CICAYIOIIUA aJrOPUTM: TMPU HAXKATUU KHOIIKH,
noAkroueHHoU K paspsany 0 mopra PTE, BeiBectn B mopt PTC nBonuHbIl KOZ 4ncia
111.

9. Hamumure Ha s3bIke accembiiepa MHUKpokoHTposuiepa Atmega8535
MpOrpaMMy, BBINOJHSIONUIYIO CIECAYIOIIMI adrOpuTM: MPU HAXaTUU KHOIIKH,
MOAKIIIOUEHHOU K pa3psany 7nopta PTA BeiBectu B nopt PTC nBonuHbIi KO yncna
111. Yuects apebe3r konTakta t= 30Mmc.

10. Hanumwre Ha A3bIKE accemoiiepa MHUKPOKOHTpPOJLIEpa
Atmega8535 mporpammy, BBITONHSIONIYIO CICAYIONUN aJITOPUTM: TMPH HaKATHH
KHOIIKH, TIepeiaTh YIPABJICHUE HA MOJANporpammy start.Yuects apebe3r koHTakTa t=
40mc

11. HamummTe Ha s3bIke acceMmOiepa MHKpoKoHTpoymiepa Atmega8535
IporpamMmy, peaM3yIOllyl0 CIEAYIOIUNA aJropuTM: MpPU 3aMbIKaHUU KIIHOYa,
o0OecrieynTh MHUTaHHME cBeToguona ¢ uHtepBaioM 20 Mkc. MHcenonws3zoBath
MPOrpaMMHBIA CIOCOO OpraHU3allud BPEMEHHBIX 3ajiepkek,kimou K u cBeToauon
VDnoaxmntouens! k moptaM PTA1 u PTC3 cooTBEeTCTBEHHO.
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