MUHHCTEPCTBO HAYKU U BBICIIEI'O OBPA3OBAHUS POCCUICKOU ®EJIEPAIINN

DenepajibHOE TOCYIAPCTBEHHOE OK0I2KeTHOE 00pa3oBaTe/ibHOe
@I . yupeiK1eHHne BbICIIero 00pa3oBanus
«KABAHCKUU T'OCYJAPCTBEHHBIU DHEPTETUYECKHUU YHUBEPCUTET»

KIoy (®TBOY BO «KT'DY»)
- YTBEPXAIO
IMoanucan: ®r'BOY BO\’«KA3AHCKI/II/I .
g?{%&é%?cpﬁ"l]:g??]{hl” OHEPT'ETUYECKUU ﬂI/IpeKTOp
@ Hportop oty iaposss rexsonorsl WuctutyTra 1MQPOBBIX TEXHOJIOTHIA
= -

FEOABCE1128ES573E66C117491453F454CEC24A7D
JletictButenen ¢ 22.01.2025 no 22.01.2026

P.P. 3akueBa
«25» mapra 2025 r.

PABOYASA ITPOI'PAMMA JTUCHUIIJINHBI

b1.0.20.02 IudpoBas u MuKponporeccopHas TEXHUKa

Hamnpagiienue noarotoBku 12.03.01 [TpubopocTpoeHue

KBanudukanmus bakanasp

r. Kazans, 2025



[Iporpammy paspaborai:

HaumenoBanue JIOJKHOCTB, Y4.CTETICHD, 10)5(0)
Kadeapsl y4.3BaHHE pazpaboTunka
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1. I.Ie.m;, 3a/lavdi U INIAHUPYEMBIEC PE3yJbTaTbl Oﬁy‘leHI/Iﬂ o AMCIMIIJINHE
(Lenv u 3a0auu oceoenus oucyunaunst, coomsememeyrouue yeau OIT)

L[GJ'H)IO OCBOCHUA AUCHUIIIIMHBI ABJISICTCA (bOpMI/IpOBaHI/Ie 3HaHHﬁ, yMCHI/Iﬁ 10
IMPUMCHCHUIO u IMPOCKTUPOBAHUIO COBPCMCHHBIX CpeacTB HH(prBOﬁ u
MHKpOHpOHGCCOpHOfI TEXHHKH B 00JacTH HpI/I60pOCTpOGHI/IH, CI)OpMI/IpOBaHI/Ie
HAaBBIKOB p33pa6OTKI/I I.[H(I)pOBBIX CHUCTCEM Ha OCHOBC COBpCMeHHOﬁ 3H€KTpOHHOI>'I
0a3bl ¢ y4eTOM OCHOBHBIX TpeOoBaHMI WH(OPMALIMOHHON OE€30MaCHOCTH.

3ajayaMy TUCUUIUIMHBI SBISIOTCS (POPMUPOBAHUE HABBIKOB IPOEKTUPOBAHUS
U(POBBIX U MUKPONPOLIECCOPHBIX CUCTEM, HABBIKOB 10 IPUMEHEHUIO CTaHIaPTHBIX
U(GPOBBIX YCTPOMCTB M MPOEKTUPOBAHUIO MUKPOMPOIECCOPHBIX CHUCTEM Ha 0ase
COBPEMEHHBIX MHUKPOKOHTPOJUIEPOB, MX TEXHUYECKOM peaM3alii U OTIAAKUA C
UCIIOJIb30BAaHUEM  CIIELUAJIUM3UPOBAHHBIX MPOTPAMMHBIX CpPEACTB C y4eTOM
OCHOBHBIX TpeOOBaHUI MH(POPMALIMOHHON 0€30MaCcHOCTH.

KoMnereHumy 1 HHIMKATOPhl, (popMUpyEMbIE Y 00yUarOIUXCsl:

KO[[ 1 HAUMCHOBAaHUE KOMIICTCHIIUHN KOII U HAMMCHOBAHUC HMHAWKATOpPA

OIIK-4.2.Bnaneer HaBbIKaMH IPUMEHEHUS
MH(GOPMALIMOHHBIX TEXHOJIOIUH 11 pelIeHus
3a/1a4 Ipo(PeCcCHOHATILHOMN ACSITEIBHOCTHU C
Y4€TOM OCHOBHBIX TPEOOBaHUI
MH(pOpPMaLMOHHON 06€30M1acCHOCTU

OIIK-4.2 Crnoco0OeH TOHUMATh
MIPUHIUIIBI pa0OTHI COBPEMEHHBIX
MH(POPMAITMOHHBIX TEXHOJOTUH 1
WCIIOIb30BATh UX JJIS PEIICHUS 33124
po¢eCCUOHATBHON JIEATETLHOCTH

2. Mecto aucuuninHbl B cTtpykrype OIl

[IpeamecTByomume IUCUUIITUHBI(MOAYIN): «HPOPMALIMOHHBIE TEXHOJIOTHNY,
«ATOPUTMH3ALHNS U IPOTPAMMHUPOBAHUEY.

[Tocnenyromue aUCHUIUIMHBL  (MOynn): «HXUHUPUHT HMHTEIEKTYyalbHbBIX
CUCTEM.

3. CTpyKTypa u coaepkaHue TUCUUIIMHBI
3.1. CTtpykTypa IMCUMILIHHBI
Jist ouHOM hopMBI 00yUEHUS

Bun yuebHo# paboThl Beero | Bcero |Cemectp ‘
3E 4acoB 5
OBIIAA TPY AOEMKOCTDH IUCIHHUITJIMHBI 6 216 216
KOHTAKTHAA PABOTA* - 68 68
AYJIUTOPHASI PABOTA 2,7 68 68
Jlexumn 0,9 34 34
[TpakTyeckue (CEeMUHAPCKUE) 3aHATHS 0,4 34 34
JlabopaTopHbie paboThI - - -
CAMOCTOSTEJIBHASA PABOTA OBYUAIOIIEI'OCA 5,3 112 112
[IpopaboTka yueOHOTO MaTepHuana 1,3 47 37




[ToaroroBka K mpOMEXKYTOYHOM aTTECTALlUN

36 36

IIpomexyTouHas aTTeCcTanus:

3.2. Copep:xkaHue UCHUIUVIMHBI, CTPYKTYPHPOBAaHHOE IO pa3aejgamMm M

BHJaM 3aHATHH

Paznensl
MUCIUAILINHBI

Bcero yacos

Pacnipenenenue
TPYAOEMKOCTH

110 BUJaM y4eOHOM paboThl

JICKIIUU

p. 3aH.

cam. pao.

Dopmbl U
BUJL
KOHTPOJISt

HNupexcsl MHIUKAaTOPOB
hopMHUpyeMBIX
KOMIIETCHIINH

Paznen 1. OcHoBBI
1M (PPOBON TEXHUKHU.

| nab. pao.

26

TK1

OIIK-4.2 B

Pa3nen 2.
[IporpammHbIi
MPUHIINIT YTIIPaBICHUS
B AJICKTPOHHBIX
CHUCTEMax M ero
peanuzanus
CpelacTBaMu
MUKPOTPOIIECCOPHOI
TEXHUKH.

28

TK2

OIIK-4.2 B

Paznen 3. Ctpyktypa
U apXUTEKTypa
COBPEMEHHBIX
MHUKPOKOHTPOJLIIEPOB.

10

30

TK3

OIIK-4.2 B

Pa3nen 4.
ITocTpoenue
MUKPOIIPOLIECCOPHBIX
CUCTEM.

10

28

TK4

OIIK-4.2 B

DK3aMeH

36

OM 1

OIIK-4.2 B

UTOoIro

216

34

112

3.3. Conep:kanue JUCHUIIUHBI

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

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

Tema 1.3. Jlewughpamopwvi. Mynremunnexcopoi. Ilpumenenue.

Tema 1.4. /leouunvie cuemuuxu. Ilpumenenue.

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

Tunosas
MUKDOKOHMPOINEPOS, Al20pUmmbl pabomul.

Tema 2.1.

Tema 2.2. IIpoepammublii npunyun ynpasietusl.

cxema

ynpaejieHu:s

Ha

Tema 2.3. Ilooknouenue npocmertiuiux ycmpoucms.

baze

COBPEMEHHbILX




Pa3znea 3. CTpyKTypa 1 apXUTEKTypa COBPEMEHHBIX MUKPOKOHTPOJIJIEPOB.
Tema 3.1. Apxumexmypa mukpoxonmpoiiepa.

Tema 3.2. Opeanuzayusa namamu MUKpOKOHmMpOJiepa.

Tema 3.3. Ilpoecpammmno-nocuueckas mooenb HpoYeccopHo2o a0pa.

Tema 3.4. [lpepuvisanus 6 yugposwix cucmemax.

Tema 3.5. Ilpoepammuposarnue Ha a3vike accembaepa.

Pa3nea 4. [locTpoeHrne MUKPOMIPOIIECCOPHBIX CUCTEM.

Tema 4.1. Ilocmpoenue yHKyuoHarbHOU U NPUHYUNUATLHOU DIEKMPULECKOU
cxem MUKpONpoyeccopHo20 yCmpoucmed(cucmemol).

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

Tema 4.3. [looknouenue GHewHUX YCcmMpoucme K MUKPOKOHMPOILEPY
Atmega8535.

Tema 4.4. Ilepugheputinvie mooynu muxpoxonmponnepa Atmega85335.

Tema 4.5. Ocobennocmu pazpabomku yugposvix cucmem Ha Oasze
Mukpoxkoumponepa Atmega833)5.

3.4. TeMaTH4YeCKHil IVIAH NPAKTHYECKHUX 3aAHATHI

Tewma 1. HudpoBas cxemoTexHuUKa.

Tema 2. Tpurrepsl, cCueTHbIE YCTPOMCTBA.

Tewma 3. lemmdparopsl. Mynbrurmekcopsl. [Ipumenenue.

Tema 4. Apxurekrypa AVR-koHTpOIIEpa.

Tema 5. Opranuzanys naMsTH MUKPOKOHTpoJuiepa Atmega8535.

Tewma 6. [IporpammupoBanue Ha si3bike AcceMmOiepa. upektusbl Accemoiiepa.
Tema 7. Peructpsl MUKpOIIpoLieECCOpa, aJipecalnsi onepannioB Atmega8535.
Tewma 8. [IporpammupoBanue NpOCTEHIIIMX aITOPUTMOB Ha si3bike AccemOmepa
MUKpPOKOHTpoJuiepa Atmega8535. Jlornueckue KOMaHIbI.

Tema 9. [TporpaMMupoBaHUE NUKINYECKUX AITOPUTMOB.

Tema 10. [IporpammupoBanue noamnporpamm. CTeKoBasi MamsTh.

Tema 11. IIporpammupoBanre BpEMEHHBIX HHTEPBAJIOB.

Tema 12. [IpepsiBanust MUKpOKOHTpoOJIepa Atmega8535. [IporpaMmMupoBaHue.
Tema 13.06paboTka BHEIIHUX MPEPhIBAHUN MUKPOKOHTpoJUiepa Atmega8535.
Tema 14.@opMupoBaHre BpEMEHHBIX HHTEPBAJIOB Ha Taiimepe TO.

Tema 15.@opMupoBaHre BpEMEHHBIX HHTEPBAJIOB Ha Taiimepe T2.

Tewma 16. Jlunamudeckast HANKANNS B IUPPOBBIX CHCTEMaX.

Tema 17. PexxuM mIMpOTHO-UMITYJIBCHOW MOAYJISIIUA MUKPOKOHTPOJLIEpa
Atmega8535.

4. OueHuBaHue pe3yIbTATOB 00y4eHUs!

OrneHrBaHKWE pe3yJabTATOB OOYYCHHS IO JIHUCIUILIMHE OCYIIECTBIISCTCS B
paMKaxX TEKYIIEro KOHTPOJS W TPOMEKYTOYHOW aTTeCTallid, IPOBOIUMBIX IIO
oaubHO-perTuHroBoit cucreme (bPC).

Illxana OLICHKHA PE3YJIbTAaTOB O6y‘1€HI/I$I MO JUCHUIIIINHE!



YpoBeHb chopMUpOBaHHOCTH
HMHAWKATOPAa KOMIICTCHIWH
Bricokuii Cpennumii Hurze Huzkni
3amranu- CpeaHero
Koz Koz POBAHHBIE | o1 85 10 100 | o1 70 710 84 | 0T 55 110 69 [ 0T 0 110 54
KOoMIIC- HHAWKaTOopa PE3YIbTATEI
TEHIIMU | KOMIIETEHIMH | OOyYEHHMs 110 Ilkana ouennBanus
AUCHUIIIINHE YIOBIET- HCYJIOB-
OTJINYHO XOpOLIO JIETBOPHU-
BOPUTEIIBHO
TEJIBHO
3a4TEHO HE 3a4YTEHO
3HaTb: MCETOJBI aHalin3a M pacdye€Ta JJICKTPOHHBIX Y3JIOB U CXEM B
1IM(POBBIX CUCTEMaX B 00JIACTH MPUOOPOCTPOCHUS
3HaeT B | 3HaeT IUIOXO 3HAET | HE  3HaeT
HIOJTHOM METOHBI METO/IbI METO/IbI
o0BeMe aHaNIW3a W | aHaIM3a W | QaHAIM3a W
METO/IbI pacuera pacuera pacuera
aHaIN3a U | DNCKTPOHHBI | JJNIEKTPOHHBI | DIEKTPOHH
pacyera X Y3I0B H | X Y3I0B M | BIX y3JOB H
JNIEKTPOHHBIX | CXeM  TIPH | CX€M  IIPU | CXEM Y3JIOB
Y3II0B M CXEM | IPOCKTHUPOB | MPOEKTHPOB | M CXEM MpH
npH AHUH aHUH MPOCKTHPOB
MpPOEKTHpOoBa | HU(POBBIX 1 POBBIX aHUU
HHUHU CHCTEM B | cucTeM B | IU(POBBIX
1 POBBIX obmactu obmacTtu CHCTEM B
CHCTEM B | mpubopocTp | mpubopocTp | obmacTu
obnacti OCHHUS OCHUSA npudopocTp
nprOOPOCTPO OCHHUS
CHUA
YMETh: NPUMCHATb MCTOABI aHAJIM3a U pacdy€Ta J3JICKTPOHHBIX Y3JI0B
U CXEM TIIpU NPOCKTUPOBAHHUUN I_[I/I(I)pOBLIX CHCTEM B 001acTH
prOOPOCTPOCHHUSI
ymeeT ymeeT IUIOXO YMEET | He  yMeeT
MIOJTHOM HCIIONB30BaT | MCIOJIB30BAT | HCIONB30Ba
o0BeMe b METOABI | b METOIBI | Tb METOHBI
HCIIONB30BaTh | aHauW3a W | QaHAIW3a W | aHauW3a W
OIIK-4 OIIK-4.2 METOHBI pacuera pacuera pacuera
aHaIN3a U | DIEKTPOHHBI | BJIEKTPOHHBI | DIEKTPOHH
pacuera X VY3JIOB M | X Y3JIOB U | BIX Y3JIOB U
QJICKTPOHHBIX CXeEM npu CXEM npu CXEM npu
Y3JIOB M CXEM | IPOCKTHUPOB | MPOEKTHUPOB | MPOESKTHPOB
pu aHun aHUHu aHUHu
MPOSKTHPOBa | IH(POBBIX IUPPOBBIX IU(PPOBBIX
HHUHN CHUCTEM B CHUCTEM B CHUCTEM B
I (pOBBIX obnactn obyactu obulactn
CUCTEM B | mpubopocTp | mpubopocTtp | mpudopoctp
obiacti OCHHUSA OCHUS OCHUS
prOOPOCTPO
CHUS
BJIAZICTE: MCTOAAMU aHaJIN3a U pacucTa 3JICKTPOHHBIX Y3JIOB U CXEM
Opd  OPOSKTHPOBAHMM  HHU(MPOBBIX  CHUCTEM B OOJIACTH
puOOPOCTPOCHHUSI
BIaJIceT B | Biajaeer I0XO He BIageeT
TIOJTHOM METOIaMH BJIajiceT METOAaMH
obbeMe NPOCKTUPOB | METOJAMH aHaM3a |
METOaMU aHUs MPOEKTUPOB | pacyera
NPOCKTUPOBA | JJEKTPOHHBI | aHUS 3NIEKTPOHH
HUSA X Y3II0B | BIICKTPOHHBI | BIX Y3JIOB H
JNEKTPOHHBIX | LHU(PPOBBIX X CHCTEM B | CHCTEM B
y3II0B CUCTEM B | obmactu obnactu
1 (poBBIX obnactu npudopoctp | npudopocTp
CHCTEM B | mpubopocTp | OcHUS OCHHUS




obmacTu OCHHS
npubopocTpo | obnactu
eHuUs

OueHouHble MaTepuanbl Il MPOBEACHHUS  TEKYIIEro  KOHTPOJA H
MPOMEKYTOUHOM aTTecTanuu npuBeAeHbl B [Ipuiioxenuun k paboueil mporpamme
JUCHUTUTUHBI.

[TonHBI KOMILIEKT 3aIaHUM U MaTepuajoB, HEOOXOIUMBIX JUIsl OLIEHUBAHUS
pe3yabTaToOB O0yUYEHHUs MO AUCIUILUIMHE, XPAHUTCS HA Kadeape pa3padoTinKa.

5. YueOHo-MeTOqu4YecKkoe U HHPOPMALIMOHHOE 00ecTieYeHHe TUCIMIIIHHBI
5.1. YueOHO-MeTOAMYECKOE 00ecIeYeHHne

5.1.1. OcHoBHas nuTeparypa

1. I'yces, B. I'., DnexTpoHHKa 1 MUKPOIIPOIIECCOPHAsl TEXHHKA : yueOHHK / B.
I'. I'yces, 10. M. I'yceB. — Mocksa : KnoPyc, 2022. — 798 c¢. — ISBN 978-5-406-
08700-8. — URL.: https://book.ru/book/941129 — TekcT : 371€KTpOHHBIA.

2. UrnaroB, A. H. MuKpOCXEMOTEXHHKAa M HAHOAJEKTPOHUKA : yuyeOHOE
nocoobue / A. H. UrnaroB. — Cankrt-IlerepOypr : Jlanb, 2022. — 528 c¢. — ISBN
978-5-8114-1161-0. — TekcT : 35eKTpoHHBIN // JlaHb : 31EKTPOHHO-OMOIMOTEUHAS
cuctema. — URL: https://e.lanbook.com/book/210695.

3. Tlokoes, II. H. Dnektponuka. PacdyeT HJEKTPOHHBIX CXeM : yueOHOe
noco6ue / I1. H. TToxoeB. — Mxkenck : MxeBckast 'CXA, 2019. — 82 ¢. — Tekcr :
MEeKTpOHHBIN //  Jlanb : anekTpoHHO-OMONMmoTeunas cuctema. —  URL:
https://e.lanbook.com/book/178035

4. HoBukxoB, FO. H. OcHOBHbIC TOHATUS W 3aKOHBI TEOPHUU IIETICH, METOMIBI
aHaJM3a MPOIIECCOB B IersX : yuebHoe nmocodue / HO. H. HoBukoB. — 3-e uzn., ucnp.
u non. — Cankr-IlerepOypr : Jlanp, 2022. — 368 ¢. — ISBN 978-5-8114-1184-9. —
Tekcr : anekTpoHHbIN / JlaHp : 31mekTpoHHO-OMOMMoTeyHass cucrema. — URL:
https://e.lanbook.com/book/210584.

5. ITaceiakoB, B. B. [TonynpoBoaHukoBbIe TpUOOpHI : yuebHOe nocodue / B. B.
[TaceiakoB, JI. K. Yupkun. — 9-e uzn. — Caunkr-IletepOypr : Jlans, 2022. — 480 c.
— ISBN 978-5-8114-0368-4. — TekcT : »aeKTpoHHBIN // JlaHb : 2JIEKTPOHHO-
oubnunoreunas cucrtema. — URL: https://e.lanbook.com/book/210338.

5.1.2.JlonnonHUTENBHAS IUTEPATYPA

1. AxmetrBanieeBa JI. B. I{udpossie yctpoiictBa : yueb. mocodue / Kazanp :
Kazan. roc. snepr. yn-1, 2002. — 171 c.

2. Edumos, U. E. OcHoBbl Mmukposniekrponuku : yueonuk / U. E. Edumos, U.
4. Kozwips. — 3-e uzn. — Cankr-Ilerepoypr : Jlans, 2022. — 384 ¢. — ISBN 978-
5-8114-0866-5. — Tekcr : snexkTpoHHbIN / JlaHb : AIEKTPOHHO-OMOIMOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/210218.

3. Mypomues [l. FO. IIpoektupoBanne (pyHKIMOHAIBHBIX y3J0B U MOJIYJEH
PaAMOAIEKTPOHHBIX CPECTB : yueOHoe nmocodbue s By3os / J[. KO. Mypowmies, 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. KyprocoB. — 2-e u3n., crep. — Cankrt-IletepOypr :
Jlanw, 2021. — 251 c¢. — ISBN 978-5-8114-8814-8. — TekcT : 3MeKTpOHHBIH //
Jlans: AIEKTPOHHO-OMOIMOTeUHAS cucTema. — URL:
https://e.lanbook.com/book/181532.

4. TperyooB C. N. OCHOBbl KOHCTPYUPOBAHHS 3JIEKTPOHHBIX CPEICTB:
TeXHUYEeCKoe 3amanue : yueOHoe mocobue / C. U. Tpery6os, A. A. JleBurkuii. —
Kpacnosipck : COY, 2020. — 180 c¢. — ISBN 978-5-7638-4257-9. — Tekcr :
ANEeKTPOHHBIN //  Jlanb : 3nekTpoHHO-OMONMMoTeuHas cuctema. —  URL:
https://e.lanbook.com/book/181591.

5. Mypowmres /. FO. KoncrpyupoBanue 6J10K0B paguo3IeKTPOHHBIX CPEJCTB :
yueOHoe nocooue 1y By3oB / [. FO. Mypowmries, O. A. benoycos, 1. B. Tiopun, P.
FO. KypnocoB. — 2-e u3n., crep. — Cankrt-IletepOypr : Jlans, 2022. — 288 c. —
ISBN 978-5-507-44388-8. — Tekct : onekTpoHHBIH / JlaHb : 3JIEKTPOHHO-
oubmmoreunas cuctema. — URL: https://e.lanbook.com/book/226472.

6. ConpknH M. A. Muxkponpoueccopubsie cucteMbl. CpeacrBa pa3pabOTKH
IpOrpaMMHOr0  o0ecredeHus: i1 MHUKPOKOHTpoJuiepoB — cemeiictBa AVR
[OnexTpoHHBIN pecypc| : yuedHoe mocobue / M.A. CoubkuH, A.A. [llamuH. —
Onektpon.jan. — Tomck : TIIY, 2016. — 90 c¢. — Pexum pgocryna:
https://e.lanbook.com/book/107725.

7. OcHOBBI 1TU(POBOM AIEKTPOHUKH : yueOHO-MeToauueckoe nocodue / JI. B.
AxmetrBaneeBa, JI. I'. Kymaruna. - Kazanp : KI'DQVY, 2018. - 100 c. - URL:
https://lib.kgeu.ru. - TekcT : 2I€KTPOHHBIM.

8.AxmerBaieeBa JI.  B. OcCHOBbI = MHKpPONPOLIECCOPHOW  TEXHUKH.
JlaGopaTopHbIil TpakTUKyM Mo auctuiuiiHaMm «MHpopMannoHHas >JIEKTPOHHUKAY,
«OCHOBBI MUKPOTIPOIIECCOPHOU TEXHUKNY, «[IporpammupoBanne nudpoBbIX cucTeM
aBTOMaTH3alMu» : ydeOHOo-meTonuueckoe mocobume / JI. B. AxmerBaneeBa. —
Kazansb: Kazan. roc. suepr. yu-1, 2015. — 108 ¢

5.2. UudopmanmonHoe odecnevyeHmne

5.2.1. DIEKTPOHHBIE U HUHTEPHET-PECYPCHI

11\/[(1‘; HanmeHoBaHME 21€KTPOHHBIX M HHTEPHET-PECYPCOB Ccpuika

1 [SnexTpoHHO-OMOIMOTEUHAs cucTeMa «JIaHbY https://e.lanbook.com/

2 |9nexTpoHHO-0MOIMOTEYHAs cucTeMa «ibooks.ruy https://ibooks.ru/

3 [DnexTponHO-OMGIMOTEUHAs cucTeMa «book.ruy https://www.book.ru/

4 | DHnmknonenuu, ciIoBapu, CIPaBOYHUKH http://www.rubricon.com
5 [IHoptan "OtkpsiToe 0O0pazoBaHue" http://npoed.ru

5.2.2. Ilpodeccuonanvupie 0a3pl AaHHBIX / MHMOpMaIMOHHO-CIIPABOYHBIE
CUCTEMBI

Ne HaumenoBanue
Anpec Pexxum noctyna
n/m | mpodeccuoHambHBIX 0633 TaHHBIX
Poccuiickas HarmoHansHa
1 MHCKAT HALHOHATRHAT http://nlr.ru/ http://nlr.ru/
onbmoreka



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

Ennnoe OKHO JIOCTyTa K
00pa3oBaresbHBIM pecypcam

http://window.edu.ru/

http://window.ed u.ru/

3 |Web of Science

https://webofknowledge.com/

https://webofknowledge.
com/

4 [Scopus

https://www.scopus.com

https://www.scopus.com

5 |KubGepJlennnka

https://cyberleninka.ru/

https://cyberleninka.ru/

Hayunas snextponHas 6ubmunoTeka

6 cLIBRARY RU http://elibrary.ru http://elibrary.ru
HanmonansHas AIIEKTPOHHASI . .
7 GuGnonorexa (HIB) https://rusneb.ru/ https://rusneb.ru/

& |TexHuueckas OuMOIMOTEKA

http://techlibrary.ru

http://techlibrary.ru

9 |[IEEE Xplore

www.ieeexplore.ieee.org

www.ieeexplore.ieee.org

10 |Springer

WWW. springer. com

WWW. springer. com

11 [«KoHCynpTaHT mirocy

http://www.consultant.ru/

http://www.consultant.ru/

5.2.3. JlulieH3MOHHOe M CBOOOJHO  PAaCIpOCTpaHSAEMOE  IPOrpaMMHOE
o0OecreyeHne QUCIUAIUIMHBI
Ne HanmenoBanue nporpaMMHOro
Onucadue

/1 o0ecrieueHns

00pa30BaTeNbHBIX YUPESIKICHUN

Windows 10 Homammsis / Pro / [us

Ilonp30BaTenbCKas orncpanroHHasg CUCTEMaA

2 [Windows 7 IIpodeccuonanbHas (Pro)

ITonp3oBaTenscKas onepannoHHasd CUCTEMaA

3 |bpay3zep Chrome

Cucrema mnoucka HHQOpMAMKM B  CETH
WHTEpPHET

AcademicEdition+

Office Standard 2007 Russian OLP NL

[TakeT mporpaMMHBIX POJYKTOB, COAEPIKAIIMNA
B cebe HeoOX0IMMbIe 0(UCHBIE TPOrPAMMBI

5 [MS Office 2010 Russian OLP NL

[TakeT mporpaMMHBIX POJYKTOB, COAEPIKAIIMIA
B cebe HeoOX0IMMbIe 0(UCHBIE TPOTPAMMBI

6 |OpenOffice

[TakeT opUCHBIX MPUITOKEHUM

7 |Adobe Acrobat

[Taker mporpamMm [UIsl CO3aHUS U MPOCMOTpA
(aiinos opmara PDF

8 |LMS Moodle

1o TSt ¢ pexTHBHOTO OHJIAIH-
B3aUMOJICICTBUS MPENOIaBaTelis U CTyIeHTa

9 |Proteus

CAIIP-cumynstop JIEKTPOHHBIX CXeM
Cucrema cXeMOTEXHUYECKOTO MOAEINPOBAHUS
IIPOrPaMMHUPYEMBIX YCTPOMCTB




10 AVR Studio [Iporpammuoe o0ecrieueHue st
MUKPOKOHTPOJUIEPOB apXUTEeKTypsl AVR
11 INI Multisim CpenctBo  pa3paboOTKM U MOJEIUPOBAHUS
AJIEKTPOHHBIX CXEM
12 ICCAVR [Iporpammuoe oGecrieuenne ImageCraft ms
IAR Embedded Workbench for Atmel AVR |nporpamm Ha si3eike C AVR- koHTpOsIIEpa

6. MaTepl/IaJILHO-TeXHI/I‘IeCKOG o0ecrneueHue AUCHOUII/IMHBI

HaunmenoBanue Buna

HanmenoBanwne yuebHoit

y4eOHOU PabOTHI ayIUTOPHH, [lepeuens HEoOX0MUMOTO 00OPYIOBAHUS U
CIelHaIn3UPOBaHHOM TEXHUYECKUX CPEAICTB O0YUCHHS
naboparopuu
Jlexnun YueOHast ayTUTOPHS IS Crienmanu3upoBaHHAS yaeOHas Me0eTb,
NPOBEICHUS 3aHATUH TEXHUYECKUE CPEICTBA OOYUEHHs, CITy)Kamue JJIs
JICKIITMOHHOI'O THIIA IPCACTaBIICHUS yueOHOM uHpOpMaLUN
0oJbIION  ayauTOpuM  (MYyJIbTUMEIUITHBIN
IPOEKTOp, KOMIbIOTEP (HOYTOYK), OJKpaH),
JEMOHCTpAllMOHHOE 000py/aA0BaHUE, Y4eOHO-
HATrJISTHBIC TTOCOOUS
[Ipaktnyeckue |YueOHas cnenmanusupoBannas| Crieruaau3upoBaHHas  ydeOHas Mebernb,
3aHATHUSA nabopatopusi Ul NPOBEACHHS| TeXHHUECKHE CPEJICTBA OO0yUEHHS:
3aHATHH  CEMUHAPCKOTr0 THNA,| CrienMaan3HpOBAHHOE nmabopaTopHoOe
IPYHIIOBBIX u HHAUBULY-| o0QopymoBaHHE «JIABCHUC» MOIYJIh
aJIbHBIX KOHCYNIbTAlMH,| «Muxpokontpomiep AVR» 1o  mpoduio
TEKYIIEro KOHTpOII H| nmaboparopun «MUKPOTIPOLIECCOPHBIE CHCTEMBD»
MPOMEKYTOYHOM aTTeCTaluu
A-404
CamocrosTenbHas |KOMIIbIOTEpHBIH KI1acc ¢ Cnenunanu3upoBanHas yuyeOHass mebenb Ha 30
pabota BbIxoztom B MHTepHeT B-6002 MOCaJOYHBIX  MECT, 30 KOMITBIOTEPOB,

TEXHUYECKHE CpeAcTBa OOydeHUs: (MyJIbTUMeE-
TUIHBIA TPOEKTOP, KOMIbBIOTEP (HOYTOYK),
9KpaH), BHJICOKAMEPHI, MpOrpaMMHOE
obecrieyeHue

YuraapHBIN 3ai1
OUOIMOTEKH

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

7. Oco0eHHOCTH OpraHM3aunu 00Pa30BaTEeJILHOM AeSATeJbHOCTH sl JIMI ¢
OrpaHN4Y€eHHBIMHU BO3MOKHOCTSIMU 3/I0POBbS U MHBAJIU/I0B

JIuiia ¢ orpaHUYEHHBIMU BO3MOKHOCTSIMH 370p0Bbsi (OB3) 1 MHBaNIKIbI UIMEIOT
BO3MOKHOCTh OECIIPENSATCTBEHHO TEPEMENIAThCs M3 OJHOTO y4eOHO-IadopaTopHOTO
KOpITyca B JPYroi, MOAHITHCS HAa BCE JTaXH Y4eOHO-Ta0OpaTOPHBIX KOPITYyCOB,

3aHUMATbCd B

y‘—Ie6HBIX KN HWHBIX IIOMCHICHUAX

C ydeTtoM o0coOeHHOCTEH

NICUXO(U3NIECKOTO Pa3BUTHS U COCTOSIHUS 37I0OPOBBSI.
st o6ydenust muir ¢ OB3 w1 wHBanNMI0B, MMEIOIIMX HAPYIIEHUS OMOPHO-
JIBUTATEJIBHOTO armapara, 00ecrneueHbl yCIOBUsI OECHpPENsITCTBEHHOTO JOCTyIa BO




Bce yueOHble nomenieHus. MTapopmaius o cneruanbHbIX YCIOBUSIX, CO3JaHHBIX IS
oOyuatomuxcs ¢ OB3 u wuHBanMooB, pa3MelleHa Ha caiiTe yHUBEpCHTETa
www//kgeu.ru. IMeercss BO3MOKHOCTh OKa3aHHUSI TEXHHYECKOU ITOMOIIHM aCCUCTEHTOM,
a TaKoKe YCIYT CypJOIIEPEBOTYUKOB U TH(PIOCYPAOTIEPEBOAIUKOB.

JUtst aganTanuu K BocupusaTuio Jimuamu ¢ OB3 u nHBaingaMu ¢ HapylIE€HHbBIM
CIIyXOM CIOpPAaBOYHOIO, y4eOHOro MmaTepuaja IO JIUCHUILIMHE O00eCHeunBaroOTCs
CJIEIIOIUE YCIIOBUSA:

- IS Ty41Iedl OpueHTalluy B Ay IUTOPUU, IPUMEHSIOTCSI CUTHAJIBI OMOBEIICHUS
O HayaJsle ¥ KOHIIE 3aHATHUS (CIOBO «3BOHOK» MUIIETCS HA IOCKE);

- BHUMaHue ciabociplaniero oOydYaromierocss MpUBJIEKAeTCA IeIaroromMm
YKECTOM (Ha IJICHO KIIAJETCS pyKa, OCYIIECTBISECTCS HEPE3KOE MOXJIONbIBAHUE);

- pazroBapuBas ¢ OOy4arOUIMMCsl, MEJaroruueckuii pabOTHUK CMOTPUT Ha
HEro, TOBOPUT SICHO, KOPOTKMMH THPEUIOKEHUSIMH, oOecrneunBas BO3MOXKHOCTb
YTEHUsI IO TyOam.

KommneHncanuss 3aTpyAHEHH pPEYEBOr0 M HWHTEUIEKTYaJIbHOTO Pa3BUTHUS
c1a0OCBIIIAIIMX 00yYarOUUXCsl TPOBOAUTCS ITyTEM:

- HCTIOJIB30BAHMS CXEM, IUarpamMM, PUCYHKOB, KOMIIBIOTEPHBIX MPE3EHTALNNA C
TUIEPCCHUIKAMH, KOMMEHTHPYIOIIUMU OTAEIbHbIE KOMIOHEHTBI U300paKEeHHUS;

- PEryJIIpHOTO TNPUMEHEHMsI YIPaKHEHHH Ha TIpauuecKkoe BbIICICHHUE
CYILIECTBEHHBIX MPU3HAKOB MIPEIMETOB U SIBJICHUN;

- obecrieueHUs] BO3MOKHOCTH Il  OOy4arollerocss IMOJIyYUTh aJpECHYIO
KOHCYJIBTAIIUIO 10 3JIEKTPOHHOM MOYTE 110 MEpe HEOOXOAUMOCTH.

Jnig apanTauuu K BocrpusaTHio tunaMu ¢ OB3 u nHBanugamMu ¢ HapymeHus MU
3peHus CIIPaBOYHOIO, y4eOHoro, IPOCBETUTEIIHCKOTO Marepuana,
IPEeyCMOTPEHHOTO 00pa30BaTeIbHOW MPOrpaMMOil M0 BHIOPAaHHOMY HalpaBJICHUIO
HOJIFOTOBKH, 00ECIIEUNBAIOTCS CIEAYIOIIUE YCIOBUS:

- BeJIeTCs ajanTtanus opUIMaIbHOIrO caita B ceTh MIHTepHeT ¢ yueToM 0coObIX
NOTPEeOHOCTEN MHBAIMIOB 110 3PEHUI0, 00ECTIEYMBAETCS HAJTMUYKUE KPYIHOIPU(PTOBOM
CIPAaBOYHON MH(POPMALIMM O PACIUCAaHUM YUYEOHBIX 3aHITHIA;

- MeJaroruyeckrii  pabOTHUK, €ro coOecemHuK (Ipu HEOOXOAUMOCTH),
MPUCYTCTBYIOIIME HA 3aHATUU, MPEACTABISIOTCS 00YYaAIOIIMMCS, MIPU ITOM Kax bl
pa3 Ha3bIBAETCs TOT, K KOMY MEeIarornyeckuii paboTHUK oOpalaercs;

- IUCTBHUSI, JKECThI, MEPEMEIIEHHUsI MEJaroru4eckoro paboTHUKAa KOPOTKO H
SICHO KOMMEHTHUPYIOTCS;

- meyatHas WHGOpPMAIMS TMpeaocTaBisercss KpynHeiM 1mpudrtom (ot 18
IIYHKTOB), TOTAJIbHO 03BYUYMBAETCS;

- obecrieunBaeTCsl HEOOXOAUMBIN YPOBEHb OCBEIICHHOCTH IMOMEILIECHUH;

- IPEJOCTABIISIETCS  BO3MOYKHOCTh HCIIOJB30BAaTh KOMIIBIOTEPBI BO BpEMs
3aHITHI U MPABO 3aMKUCH 0OBSICHEHUH Ha TUKTO(OH (IO JKEJTAHUI0 00yUJarOIINUXCS).

dopMa 1poBeIECHUSA TEKYyIIEH U INPOMEXKYTOUYHOM  arTecTaluu Ui
obOyuatommxcst ¢ OB3 1 MHBaIMAOB ONpeAesieTCs MeJarorndeckuM pabOTHUKOM B
COOTBETCTBUM ¢ y4eOHbIM IiaHoM. [Ipu HeoOxoaumoctu oOydaromemycs ¢ OB3,
WHBAJIMY C YYETOM UX UHAUBUIYAJIBHBIX MCUXO(U3UYECKUX OCOOECHHOCTEH HaeTcs
BO3MOYKHOCTh MPOUTH IMPOMEKYTOUHYIO aTTECTAllMI0 YCTHO, MUCbMEHHO Ha Oymare,
MMCbMEHHO Ha KOMIIbIOTEpE, B (popMe TECTUPOBAHUS U T.II., JTUOO MPEAOCTaABISAETCS



http://www.kgeu.ru/

AOINOJIHHUTCIILHOC BPEMS AJI IIOATOTOBKHU OTBCTA.

8. Meroanyeckne peKOMEHIALMH VIS NpenojaBaresieil Mo OpraHu3anuu
BOCIIMTATEJbHOMH PAadOTHI ¢ 00yYAOIIMMHUCH.

Mertoanyeckoe oOecreueHre mporecca BOCIUTaHUs 00yJaroIUXCsl BEICTYAeT
OJIHUM W3 ONpeaeNsronux (GakTOpoB BBICOKOIO KadecTBa 0Opa30oBaHMS.
[IpenonaBarens By3a, OEMOHCTPHPYS BBICOKHH TPO(EeCCHOHATN3M, JSPYIUIIHUIO,
YETKYI0 FPaXXJIaHCKYIO TTO3UIINI0, CAMOJAUCIUILINHY, TBOPYECKUM MOAXO/] B PEIICHUN
npodecCHOHANBHBIX 3aJad, B X0J¢ 00pa30BaTEeIBHOTO IMpoIecca CIOCOOCTBYET
(GhOpMHUPOBAHUIO TAPMOHUYHON JTUIHOCTH.

IIpy peanuzanuu OUCHUIUIMHBI TpENojaBaTellb MOXKET HCIOJIb30BaTh
CJIEAYIOIIUE METObl BOCIUTATEILHON PaOOTHI:

- MeToabl (POPMHUPOBAHUS CO3HAHMS JTUYHOCTH (Oecena, MUCIYT, BHYIICHHE,
HHCTPYKTQX, KOHTPOJIb, OOBSCHEHHE, IPUMEp, CaMOKOHTPOJb, pacckas, COBET,
yoexKACHUE U Ip.);

- METOJBl OpraHU3aIiy JCATECIbHOCTU W (OPMHUPOBAHUS OIBITA IMOBEICHUS
(3amaHue, OOIIECTBEHHOE MHEHHE, IIeJarorudeckoe TpeOoBaHME, IOPYUYCHHE,
MpUyYCHHUE, CO3JJaHNE BOCTIUTHIBAIOIINX CUTYallUM, TPEHUHT, yIIpaKHEHUE, U Ap.);

- METOJbI MOTHBAIIUU JIEITCIHPHOCTH W TOBEACHUS (0J00peHUe, MOOIIPEHUE
COI[MAJIbHON AaKTUBHOCTH, TIOpUIIAHWE, CO3/JaHUE CUTyallMi ycrnexa, CO3/IaHHe
CUTYyaluu JJIsl SMOIMOHATLHO-HPAaBCTBEHHBIX MEPEKUBAHUNM, COPEBHOBAHUE U JP.)

[Ipu peanuzanuu  JUCHUIUIMHBI  MPENOJaBaTeNib  JIOJDKEH  yUHUTHIBATh
CJIEAYIOIINE HAMTPABJICHUSI BOCITUTATEIIbHON JIEATeIbHOCTH:

I'pasicoancroe u nampuomuueckoe 80CRHUManue.

- bopMUpOBaHUE Yy OOYYAIOIIUXCSl IIEJIOCTHOTO MHUPOBO33PEHUS, POCCHUMCKON
UJCHTUYHOCTH, YBOKEHUS K CBOCH CEMbE, OOIIECTBY, TOCYIAPCTBY, IPUHATHIM B CEMbE U
00IIIeCTBE TyXOBHO-HPABCTBEHHBIM 1 COLIMOKYJILTYPHBIM [ICHHOCTSIM, K HAITHOHAIIEHOMY,
KyJIbTypHOMY W HMCTOPUYECKOMY Haclie[nio, (OPMHUPOBAHUE CTPEMJICHHS K €ro
COXPAHECHUIO U Pa3BUTHIO;

- hopMHUpOBaHUE y OOYUAIOIIMXCS aKTUBHOM T'Pa)KIaHCKOM TO3MIIMHA, OCHOBAaHHOM
Ha TPAJUIMOHHBIX KYJbTYPHBIX, TYXOBHBIX U HPABCTBEHHBIX IIEHHOCTSAX POCCHMCKOTO
oOImiecTBa, I TIOBBIIICHHS CIIOCOOHOCTH OTBETCTBEHHO pEaM30BLIBATH CBOU
KOHCTUTYIIMOHHBIE MpaBa U 00S3aHHOCTH;

- pa3BUTHE MPABOBOM U MOJUTHUYECKON KYJIbTYPhl O0yYArOUINXCS, PACIIUPEHUE
KOHCTPYKTUBHOI'O y4YacTHsi B TIPUHATHM PEIICHUM, 3aTparuBarolluX WX MpaBa U
HWHTEPECHI, B TOM YHCJIE B Pa3IMYHbIX (popMax caMOOpraHu3alliu, CaMOyIpaBJICHMUS,
0OIIECTBEHHO-3HAUNMOM JICSATCIIbHOCTH;

- bopMUpPOBAHUE MOTHBOB, HPABCTBEHHBIX M CMBICJIOBBIX YCTaHOBOK
JUYHOCTH, MO3BOJISIIOIIUX ~ MPOTUBOCTOSITH AKCTPEMU3MY, KceHogoonw,
JUCKPUMHUHAIIMKM TI0 COLMAJIbHBIM, PEJIUTHO3HBIM, PACOBBIM, HaIIMOHAJIBLHBIM
MpU3HAKaM, MEXKITHUYECKOH M MEXKKOH(DECCHOHAIBHONW HETEPIHUMOCTH, APYyTUM
HETaTUBHBIM COITUAJIbHBIM SIBJICHUSM.

Jlyxoeno-npascmeennoe gocnumanue:

- BOCIIUTAHUE YYBCTBA JOCTOMHCTBA, YECTM W YECTHOCTH, COBECTIIMBOCTH,
YBOKEHUS K POAUTENSM, YUUTEIISIM, JIFOJSIM CTApIIEro MOKOJICHHUS;



- popMuUpOBaHME MPUHLMIIOB KOJUIEKTMBM3Ma U  COJMJAPHOCTH, JyXa
MUJIOCEP/IUS U COCTPaJaHusi, MPUBBIUKH 3a00THUTHCS O JIOAAX, HAXOIALIUXCA B
TPYAHOU )KU3HEHHOU CUTYALWH;

- popMUpPOBaHUE CONMUIAPHOCTH U YYBCTBA COLIMATBLHOW OTBETCTBEHHOCTU IO
OTHOILICHMIO K JIFOJSIM C OTPAaHUYECHHBIMH BO3MOKHOCTSIMU 370POBbs, NPEOJOJICHUE
NICUXOJIOTHYECKUX O0apbepoB IO OTHOUICHHIO K JIOJASM C OrpaHUYEHHBIMU
BO3MOKHOCTSIMU;

- pOpMHpPOBaHHE SMOLIMOHAIBHO HACBHILIEHHOTO M JAyXOBHO BO3BBILIEHHOTO
OTHOUIEHUSI K MUPY, CIOCOOHOCTH U YMEHUS IepeiaBaTh JPYTUM CBOM ACTETHMUYECKUN
OIIBIT.

Kynemyphno-npoceemumenvckoe gocnumanue:

- (popMUpPOBaHUE ICTETUUECKON KApTUHBI MUPA;

- pOpMHpOBaHNE YBAXKEHHSI K KYJIbTYPHBIM LIEHHOCTSM POJHOrO ropoja, Kpasd,
CTpaHsl;

- IOBBILIEHUE NTO3HABATEIBbHON aKTUBHOCTU 00YyYarOLINXCS.

Hayuno-obpazosamenvroe socnumanue:

- popMHpOBaHKE y 00YUYaIOIIHUXCS HAYYHOTO MUPOBO33PEHHUS;

- popMHpOBaHNE YMEHUS NOJIy4aTh 3HAHUS;

- popMHpOBaHME HABBIKOB aHaM3a M CHHTE3a MH(POpPMALMHU, B TOM YHUCIE B
npoeccuoHaNbHOM 00J1aCTH.
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Ouenounble MaTepuaibl 1o auciumivae «[{udposas u MukpormnpoieccopHas
TEXHUKa», TMPETHA3HAYCHHBI [JI1 OICHWUBAaHUS pPE3yJbTaTOB OOy4YCHHsS Ha
COOTBETCTBHE MHJNKATOPAM JIOCTHKEHUSI KOMIIETCHITUH.

OrneHnBaHWe pe3yJabTATOB OOYYCHHS IO IUCHUILIMHE OCYIIECTBIISCTCS B
pamkax Tekyiero koutpoiss (TK) u nmpoMexyTodHOU aTTecTaluu, TPOBOJIUMBIX IO
oabHO-perTuHroBoit cucreme (bPC).

1.TexHosiornyeckasi kKapra

Cemectp 5
PeiiTuHTOBBIC TTOKA3aTEIH
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~ &l o| 5F| 2|58 €/ 5H o g =5
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2 = SRS = =
Pa3nea 1. OcHoBbl ungpoBoii TK1 15-
P 0-15| 0-15 15-20
TEeXHHKH. 20
[Ipaktuueckoe 3amanue Nel
TecTnl
Paznen 2. [IporpamMmMubIi TK2
NPUHIIUT YIPABJIEeHHUs B 15
3JIEKTPOHHBIX CUCTEMAX H €r0 0-15|0-15 20 15-20
peanu3anus cpeacTBaMu
MMKPOINPOLECCOPHOIi TEXHUKH.
[IpakTnueckoe 3aganue No2
Tecthl
Paznen 3. Ctpykrypa u TK3 15
apXUTEKTYpa COBPEeMEHHBIX 0-15|0-15 20 15-20
MHMKPOKOHTPOJLJIEPOB.
IIpakTnueckoe 3ananue Ne3
TecTrl
Pa3nen 4. [TocTpoenne TK3 15-

P 0-15|0-15 15-20
MMKPONPOLECCOPHBIX CHCTEM 20
[IpakTuueckoe 3ananue No4
Tecthl
IIpome:xxyTOoUHas aTTecTAMA oM 0-40
(3x3aMeH) 1
3aanue IpoMeKyTOYHON 0-15
aTTeCTalluN
B nmucemenHoit popme o

0-25
ouaeraM




2. OueHOYHBIEC MATEPHAJIBI TEKYLLIET0 KOHTPOJISI M IIPOMEKYTOYHOM aTTeCTALMH
[Ikana oleHKH pe3yabTaTOB 00YUESHHUS 110 TUCIUTUIMHE:

YpoBeHb chOPMUPOBAHHOCTH
UHAUKATOPAa KOMIIETCHIIUHU
Bricokuit | Cpenuuit Humze Huzkni
3arianu- CPEAHETO
Kon Kon POBAaHHBIC oT 85 10 100 ot 70 10 84 | o1 55 10 69 |oT 0 110 54
KOMIle- | HMHAUKATOpa pe3yJibTaThl
TEHIMH | KOMIIETEHIMH | OOy4YeHHs 110 Ulkana onennBanus
JUCLUIIIINHE yIOBIET- HEY/IOB-
OTJIUYHO XOPOIIIO JIETBOPHU-
BOPHUTEIBHO
TEJIbHO
3a4YTEHO HE 3a4TEHO
BIIAJICTh: HAaBbIKAMU NPUMEHEHUs MU(PPOBBIX TEXHOJOTHH IS
pemieHuss 3amad  MpoPECCUOHAIBHOM JEATEIBHOCTH B 00JIACTH
pUOOPOCTPOECHUS C y4eTOM OCHOBHBIX TpeboBaHM1
nH(pOpMaIMOHHOM 0€30MMacHOCTH
BIQJCET B | BIAIeeT TUTOXO HE BIIajieeT
IIOJIHOM HaBbIKaAMH BJIaCCT HaBbIKaMH
obbeme TPHIMEHEHUS | HaBBIKAMH MPUMEHEHH
HaBbIKaMU 1 QpoBBIX IPUMEHEHUs | 5
TPHUMEHEHUS | TEXHONOTHH | IUPPOBBIX G POBBIX
H(PPOBBIX TSI TEXHOJIOTHH | TEXHOJOTHI
TEXHOJIOT UM peuicHus JIISL JJIsL
TS 3aj1a4 penreHus perIeHust
OIK-4 OIK-4.2 penieHus npodeccruon | 3amau 3a/1a4
3aj1a4 ABHOM npodeccron | mpodeccro
npodeccnoH | AesATeNbHOCT | albHOM HaJIbHOU
AIBHOM U C YYETOM | JEATENBHOCT | JAEATENHHOC
ACATCIBbHOCT OCHOBHBIX U C YUCTOM TH C YYETOM
1 B obyactu | TpeGOBaHWH | OCHOBHBIX OCHOBHBIX
npubopoctp | mHbopmamm | TpeboBaHMt | TpeGOBaHUIA
OCHHUsA ¢ | OHHOIA uHOpMAIK | HHPOPMAIH
y4eToM 0€30MacHOCT | OHHOM OHHOM
OCHOBHBIX " GesomacHocT | Ge30macHoC
TpeboBaHui u TH
nHpOpMaLH
OHHOM
0e30IacHOCT
nu

OneHka «OTJIMYHO» BBICTABISACTCS 3a BBIMIOJHEHUE pacuemuvlx pabom 6
cemecmpe; 21YO0KOe HNOHUMAHUE OCHO8 HNPOEKMUPOBAHUS MUKPOKOHMPOIEPHbIX
ycmpoticma,
(meopemuyeckoe u npakmuieckoe 3a0anue);

noJjiHole U codepofcamejszble omeemvsl HA 60NPOCHL ounema

OI_IeHI(a «XOpPOoII0» BLICTABJIACTCA 3a BBIIIOJIHCHUEC pacuemmHvlx pa60m 6 cemecnipe

8bINOIHEHUE — KYPCOBO2O — NpOeKmd, NOHUMAHUE  OCHO8  NPOEKMUPOBAHUS
MUKPOKOHMPOIIEPHBIX YCMPOUCME, OMBembl Had 8ONPOCHl buiema (meopemuieckoe
u npaxkmuveckoe 3a0anue);

OreHKa «yJI0BJIETBOPUTEIbHO» BBICTABIISICTCS 32 BBIIIOJTHCHHUE PACYEMHbIX
pabom 6 cemecmpe, npubIU3UMENbHbIE NPABUTbHbIE OMEembl Ha 8ONPOCHl Oulema

HA 9K3dMeHe.



OHCHKa «HEYAOBJECTBOPUTEJIbHO>» BbLICTABJLICTCA 3a ci1aboe M HEIMOJIHOE
BBIIIOJIHCHUC paAc4entHblx pa60m 6 cemecmpe.

3. IlepeyeHb OLICHOYHBIX CPEACTB
Kpatkas xapakTepHUCTHKa OLIEHOYHBIX CPEACTB, UCIOJIB3YEMBIX MPH TEKYIIEM
KOHTpPOJIE yCIEBAEMOCTH M NPOMEXKYTOUHOM aTTecTaluu OO0y4aroulerocs 1o

JUCILUILINHE:
HaumenoBanue
Omnucanue oleHOYHOI0
OIICHOYHOT O Kparkas xapakrepuctrka OllEHOYHOTO CPEACTBA COENCTRA
CpeACTBa pel
Cucrema cTaHIapTU3UPOBAHHBIX 3aJJaHUM, TTO3BOJISIFOLIAS
KoMmiiekT TeCcTOBBIX
Tect (Tecr) aBTOMAaTU3UPOBATH MPOLEAYPY U3MEPEHUS YPOBHS SaMAHHI
3HAHUI ¥ YMEHHUM 00y4aromerocst
CpencTtBo OLIEHKM YMEHHUS IPUMEHATh IMOJyYEHHbIE
TEOPETUYECKUE 3HAaHHS B MPAKTUYECKOM CHUTYyalMH.
[IpakTHueckoe Kommuiekr 3ana4d n

3ananue (I113)

3aﬂaHI/Ie HaIIpaBJICHO Ha OLICHUBAHUC KOMHCTGHL{I/Iﬁ 8(0)
AUCHUIUIMHE, COACPKUT UYCTKYIO HMHCTPYKIUIO 110
BBITTIOJIHCHUIO UJIM AJITOPUTM HeﬁCTBHﬁ

3aJIaHUN

4. IlepeyeHb KOHTPOJIBHBIX 3alaHUl WJIH HHbIE MAaTepPHAJbI,
HeoOXoaMMbIe ISl OLEHKN 3HAHWI, YMEHHI M HABBIKOB, XapaKTepPH3YHIINX
3Tanbl GOpMHUPOBAHMA KOMIIETEHIMH B IPoLecce 0CBOCHHUA AMCIMIIIMHBI

Ipumepwt 3a0anus

s rekymero kourpoas TKI1:

[TpoBepsiemas komnereHnuus: OIMK-4.2

Bomnpock! k kommiekcHomy 3aaanuto TK1.

1. Posib iu¢poBOI TEXHUKH B YIPABIEHUH MPOLIECCAMH.

2. Tlonsitue nudpoBbie CUCTEMBI aBTOMATHU3aIUU. [[puMepbl TPUIIOKEHUIH.
3. Opranuzanus U(PPOBBIX CUCTEM YIPABJICHUS.

4. ApxuTeKTypa COBPEMEHHBIX MUKPOKOHTPOJUIEPOB.

5. RISC- xontposuiepsl. OcOOEHHOCTH, XapaKTEPUCTUKH, IPEUMYIIIECTRA.
6. OcobeHHOCTH, TPEUMYIIIECTBA 8-MU pa3psAHBIX RISC—KOHTPOJIIEPOB.
7. Jlorndeckast MOJIeNb IPOLECCOPHOTO simpa RISC—KoHTpoILIEpa,

8. Ilapamerppl, XapaKTEpUCTHKHU

KOHTpOJLIEpA.

9. Knaccuduxkanus. koMaH]1 mporieccopa.

CHUCTEMBI KOMaHJ mpoueccopa RISC—

10. OcobGeHHOCTH TNPOTpaMMHUPOBAHUS Ha sI3bIKe accemoOnepa. J[upeKTUBbI
acceMOrepa.

s Trekymero kourpoas TK2:
1. Ilpuemsl mporpaMMupoBaHMs Ha s3blke accemOiepa RISC-koHTposuiepa
Atmega8535.




2. IlporpammupoBaHue TOPTOB BBOJA/BbIBOAA RISC—xoHuTposiepa
Atmega8535.

3. CuHXpOHHBIN moOcHenoBarenbHblil uHTEpderc SPI RISC-KoHTposuiepa
Atmega83535.

4. Oneparopsl, GpyHkuuu s3pika CHU.

5. Ocobennoctu nmporpammupoBanus Ha si3bike CH.

6. [losicHuTe TUTIOBBIE AJITOPUTMBI YIIPABICHUSI MUKPOKOHTPOJLIEPA.

7. ConpsixeHrne MUKPOKOHTPOJUIEPOB C YCTPOIMCTBAMHU BBO/1a/BBIBOIA.

8. O6paboTKa MpephIBaHUI B MUKPOIPOIIECCOPHBIX CHCTEMAX.

9. IIpueMbl MpOrpaMMHUPOBAHUS OTCUETA BPEMEHHBIX HHTEPBAJIOB.

10. Meton nporpaMMHBIX LIUKJIOB.

Juis rekymero kourpoJsa TK3:
[IpoBepsemas komnerenuus: OIIK-4.2
1.IlporpammupoBanue BpeMeHHbIX PpyHKIMI Ha AVR-KoHTpOIIIEpE.

2.IloacucreMa pealbHOrO BpEMEHH — MOJIYJIb TaliMepa/cueTyuKa,

Ha3HayeHue, QyHKLHUU.

3. JlunamMuyeckasi MHAUKAIMS B IUPPOBBIX CXEMax.

4. YnpaBineHue cEMUCErMEHTHBIM MHIUKAaTOpoM Ha AVR-KoHTpoIIepe.

5. Pexxumsbl paboTel Mmoaydst Taiimepa 0 AVR-koHTposiepa.

6. [IporpammupoBanne BHEIIHUX NpepbIBaHUN HA AVR-kOHTpoOIepe.

7. IlporpammupoBanue 16-tu paspspHoro tarimepa T1 AVR-konTposnepa.
PexxuM nosicuera BpeMEHHBIX HHTEPBAJIOB.

8. Ilpumenenue TaiimepHoro mouynst s dopmupoBanus [HINUM-pexum Ha
AVR-koHTpOIIEpE.

9. IlocnenoBarenbHBIA HHTEPPEIIC.

10. IIporpammupoBanue ALl Ha AVR-koHTpOIIEpE.

Ilpumepsvr mecmog 051 mekyue2co KOHMPOJisl 3HAHUL

1. Jloruueckuii 3IEMEHT peann3yer

JIOTUYECKYIO ONEPALIUIO

a) CIIOKEHUS;

0) YMHOXKCHUS;

B) MHBEPTHUPOBAHNS;

T') CIIOKCHHS TI0 MOJTYJIIO 2.



2. Jlornyeckui 3J1€MEHT peaanu3yeT

M2

JIOTUYECKYIO OIepaInio

a) CJIIOKCHUS;

0) YMHOKCHHUS;

B) UHBEPTUPOBAHNUS;

I') CJIOKEHUS 110 MOYJIIO 2.

3. Jlornueckuii dIIEMEHT

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

4. luBepTUpPOBAHUE — ITO:
+ U3MEHEHUE TOJISIPHOCTH CUTHAJIA,
- U3MEHEHHUE Cpe3a CUTHAIIA;
- HET MPABUJIILHOTO OTBETA.

5. Komanga MII cogepxut
+KOJ omnepanuu,
- MHEMOHUKY KOMAaHJI;
+onepanabl;
+aJpeCHYIO YacCTh.

6. Jnsa nBenaaunatu paspsanoi LA agpecHoe MpocTpaHCTBO COCTABUT (B
OaiTax).
BBenure nmpaBUIIbHBIN OTBET.



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

1.Omumute OCOOCHHOCTH  CTPYKTYPBI, apXUTEKTYphl, (PYHKIIMOHHUPOBAHHUS
CUCTEM YIIPABJICHUS U aBTOMAaTU3ALINH.

2.Ilosgcautre  cnocoObl  OpraHu3alMs NaMATA  CHUCTEM  YIOpaBiICHUS U
aBTOMATH3AllUM, aJPECHOE TMPOCTPAHCTBO C OTOOpakeHHWEM Ha MaMsTh, 0OIIee
aJIpECHOE MPOCTPAHCTBO.

3.0nummTe CTPYKTypy U OCHOBHBIE XapakTepucTuku RISC — koHTposiepos.

4.0numuTe  pa3HOBUAHOCTH MNAaMSATH  MHUKPOKOHTPOJJIEPOB, OCOOEHHOCTH
sHeproHeszaBucumort  mamatu jJaHHeiXx (EEPROM), mporpammupoBanue ¢uidii-
MaMsITH.

5.0nummuTe METOAbl W TEXHOJOTMH OTJIaAKU CHCTEM  YIPAaBICHUS U
aBTOMaTH3allUU Ha 0a3e MUKPOKOHTPOJIIIEPOB.

6.1lpuBeauTe mpUMEpHl MPOrPAMMHUPOBAHUS JIOTUUYECKUX ONEpaIMi Ha S3bIKE
acceMOiiepa, OINMUILUTE HapamMeTpbl KOMaHZ, CIOCOOBI aJpecaluyd OIEpaHAO0B Ha
npumepe RISC- mukpokonTposuiepa (Atmega8535).

7.1lpuBenute npUMEpPbl MPOrpaMMHUPOBAHUS APU(PMETHUECKUX Olepauuid Ha
A3bIKE acceMmOJiepa, ONMMILUTE NapaMeTpbl KOMaH[, CIOCOObI aJipecaluu ONepaHIoB
Ha npuMepe RISC- mukpokontpoiepa(Atmega8535).

8.IlosicHuTe OpraHu3aIui0 CTEKOBOM MaMSITH MUKPOKOHTPOJIJIEPOB, Ha3HAYCHHUE,
MPUHITUT pabOTHI CTEKA.

9.ITosicaute mporiecc 0OpabOTKH U MPOTPaMMHUPOBAHUS TPEPHIBAHUN B CUCTEMAaX
ynpaBieHus u apTomaruzanuu(Atmega8535).

10.ITosicauTe OCOOEHHOCTH  CTPYKTYpPHOTO  MPOTPAaMMHUPOBAHHS, IMPOIIECC
MPOCKTUPOBAHMS M OTJIAJIKK MIPOTPaMM Ha s3bIke accemoOnepa(Atmega8535).

11.IlpuBequTe  mpuMepbl HA  WCHOJB30BAaHHE  JIUPEKTUB  accemOiepa
MUKpOKOHTpoJuiepa Atmega8535. OTmeTsTe OCOOCHHOCTH CO3/IaHWS W OTJAIKU
porpamm Ha si3bIke acceMOuepa, Ha si3bike CH.

OnummTe CTPYKTYpY, PEKHUMBI pabOThl, MNPOrpaMMHPOBAHHUE BCTPOEHHOTO
moxyJist AllII(Ha npumepe MuKpokoHTpoiepa Atmega8535).

12.PaccunraiiTe, OnpeaenuTe AaHHbICE U 3apPOrpaMMHUPYUTE aarOpuTM OIpoca
JBOMYHBIX JATYMKOB, MOAKIIOYEHHBIX K MOPTaM BBOJ1a/BbIBOJIAa MUKPOKOHTpOJLIEpA
(Ha mpumepe MuKpokoHTposuiepa Atmega8535). Hapucyiite BapuaHTbl cxeM
MOJKITIOYEHHUS.

13.IlpuBeauTe mnpumep NPOrpaMMHON pealu3alud alropuTMa 3allUuThl OT
npebe3ra MeXaHWYECKUX KOHTAKTOB (Ha MpUMepe MUKPOKOHTpoJuiepa Atmega8535).

14.PaccunraiiTe, omnpenenute JaHHbIE U 3alpPOrPAMMHUPYUTE  aJIrOpPUTM
YOPaBJICHHUS  CBETOAMOJAMH, TOJMKIIOYCHHHIMA K  TIOpTaM  BBOJA/BBIBOJA
MUKpPOKOHTpoJulepa (Ha mnpuMepe MHUKpOKOHTpoiuiepa Atmega8535). Hapucyiite
BApPUAHTHI CXEM MOJKITIOYEHUS.

15.PaccunraiiTe, omnpenenuTe MaHHBIC, 3aMpOrpaMMUPYHTE, HAPUCYHUTE OJIOK-



CXEMY aJITOPUTMA M CXEMY INOAKIIOUCHUS KIAaBHATYpbl 3X4 K MHUKPOKOHTPOJUIEPY
(Ha mpuMepe MUKpOKOHTpoJsuiepa Atmega8535).

16.PaccuuTaiite,  omnpeaenuTre  AaHHbIE,  3apPOTPAMMHUPYHTE  aNTOPUTM
BBIUMCJICHUS] KOHTPOJIbHOM cymmbl. Hamummre QparMeHT mporpamMmbl Ha SI3BIKE
accemoOuiepa (Ha mpuMepe MUKpOKOHTposuiepa Atmega8535).

17.PaccunranTe, ompeneiuTe MAaHHBIE, 3APOTPAMMHUPYWUTE QITOPUTM OTCYETA
BpEMEHHOr0 uHTepBasa t = 150MKCc MeTOOOM IpOrpaMMHBIX LUKIOB. Hamummre
dbparMeHT mnporpaMMmbl Ha s3bIKe€ acceMOjepa (Ha MpuUMepe MHUKPOKOHTPOJIIepa
Atmega8535).

18.ITosicHuTe OpraHu3anuio, BO3MOXKHOCTH, NpPOrpaMMHpOBaHUE HHTepdeiica
TWI(I2C) m ero mnpuMeHeHHE B CHUCTEMax aBTOMATHU3allMM HAa TPUMEpE
MHUKPOKOHTpoJuiepa Atmega8535.

19.IlosicauTe OpraHu3alnyio, BO3MOXXHOCTH, MPOrPaMMHUPOBAHUE CHUHXPOHHOIO
nocieaoBaTeabHoro uHTepdeiica SPI B cuctemax ynpaBiaeHus U aBToMaTu3anuu (Ha
puMepe MUKPOKOHTpoIiepa Atmega8535).

20.IlpuBenuTe mnpuMep peanu3alldd  Ha S3bIKE accembiepa  anropuTMma
dbopMUpOBaHUS YIPABISAIONIMX CUTHAJIOB C 3aJJaHHOM 4acTOTOW W KO3(PuiueHToM
3alI0JIHEHUS Ha MHKPOKOHTpoiuiepe Atmega8535. Hapucyiite 010k-cxemy
IrOpUTMA.

21.IlpuBenuTe mnpuMep peanu3aldd  Ha SI3bIKE accembiepa  anropurMma
CTAaTUYECKOTO  YIPABJIEHUS U  TMOAKIIOYEHHS CEMHUCETMEHTHBIX IH(PPOBBIX
MHIMKAaTOPOB K MUKPOKOHTPOJIEPY (Ha MpUMepe MUKPOKOHTposiepa Atmega8535).
Hapucyiite 610K-cxeMy alropurma, CXemy MoIKITI0UEHUS.

22 IlpuBenure mpuUMep peanM3alMM Ha sA3bIKe acceMmOiepa ajaropurMa
JUHAMHYECKOrO YINpaBiCHUS W TOJKIIOYEHHUS CEMHUCEIMEHTHBIX HU(POBBIX
WHJUKATOPOB K MUKPOKOHTpOJUIEPY (Ha mpuMepe MUKPOKOHTpoIiepa Atmega8535).
Hapucyiite 610Kk-cXxeMy alroputMa, CXeMy MOAKIT0UYEHUS.

23.0nummTe  Ha3HA4Y€HWE, THUIIOBYKO  CTPYKTYpY, pexXUMBbl  pabOTHI,
POrpaMMHUPOBAHKME MPOLECCOpa COOBITHU MHUKPOKOHTposuiepa (Ha mpuMepe
Atmega8535).

24 PaccunTaiTe, ONPENCIINTE MapaMeTpbl JJId OTCUETa 33aJaHHOTO BPEMEHHOTO
uHTepBaa t = 0,3C MO MEPENOIHEHUIO U NIPEPHIBAHNIO TaiMepa MUKPOKOHTPOJLIEpa
(ma npumepe Atmega8535). Hamumure @QparMeHT mnporpaMMbl Ha  SI3bIKE
acceMOJepa.

25. PaccuwuraiiTe, omnpenenuTe nOapameTpbl U 3alporpaMMHUPYHTE MPOLIECCOP
COOBITHII MUKPOKOHTpPOJUIEpA B PEKUME 3axBaTa Ha CYET BHENTHUX COOBITHI (Ha
npumepe Atmega8535). Hanummure ¢pparMeHT nporpaMMsbl Ha sI3bIKE acceMoepa.

Ilepedens 3a1a4 K caavye YK3aMeHa 110 AUCHUILINHE
«lu¢ppoBast ¥ MUKPOIIPOLIECCOPHAA TEXHUKA»

1. Hanummre Ha s3bIke  accemOyiepa MHUKPOKOHTposuiepa Atmega8535
nporpammy, 3anoissrorryto 20-sueexk O3Y koncrantoi $FF, nucmonb3yss MHACKCHYIO
anpecauuto. HauanpsHsiil anpec odnactu O3V BbiOepeTe caMOCTOSTENBHO.



2. Hanummre Ha s3bIKe accemOyiepa MHUKpPOKOHTpoyuiepa  Atmega8535
porpamMmy, MPOU3BOIAUIYIO OICYET KOJIMYECTBA MOJOKUTEIBHBIX YACEN B SYEHKax
namsta $0040-$005C. Pe3ynbTar nOMECTHTD B sSTU€UKy maMsaTu ¢ uMeHeM POZ.

3. Hanummre Ha s3bIke accemOiiepa MHUKpPOKOHTposuiepa Atmega8535
porpamMmy, IPOU3BOJSIIYIO OJICYET KOJIMYECTBA OTPULATENBHBIX YMCEN B AYEHKaxX
namsta $0060-$006A. Pesynbrat momecTuTh B stueiiky namsitu ¢ nmeHeM NEG.

5. Hanummre Ha s3blke accemOiiepa MUKPOKOHTposuiepa Atmega8535
IpOrpamMMy, BBITOJHSIONIYIO CIEAYIOMUNA anroput™M: Kaxasie 100 MKC BHIBOAUTH B
nopt PTA naBouunblii kox uyucna 100. Hcnonb3yidTe mNporpaMMHBIA  METOJ
OpraHu3allid BPEMEHHOM 3aJICPIKKH.

6. Hamumure Ha S3BIKE acceMOiepa MUKPOKOHTpPOJLIEpa
Atmega8535 nporpammy oTcYeTa BPEMEHHOI'0 uHTepBana t=80mc c
MIPUMEHEHUEM METO/Ia MTPOTPAMMHBIX LIUKJIOB..

7. Hanwummre Ha A3BIKE accemOepa MHUKPOKOHTpPOJLIEPA

Atmega8535 mporpaMmy, BBITOJHSIOULYIO CIECAYIOIIAN alrOpUTM: MPU HAKATUU
KHOIIKY, NOAKIIOYEeHHOU K pa3psany 0 mopra PTA, BeiBectn B mopt PTC nBonuHsIi
koq yucna 111. Yuects apede3r konTakTa t= 20Mmc.

8. Hamummte Ha s3bIKe accemOiiepa MUKPOKOHTposuiepa Atmega8535
IpOrpamMMy, BBIIOJHSIONIYIO CICAYIOIIUA aJIrOPUTM: MPU HAXATUU KHOIIKH,
noAkIroueHHoU K paspsany 0 mopra PTE, BeiBectn B mopt PTC nBonuHbIl KOZ 4ncia
111.

9. Hamumure Ha s3bIke accembiiepa MHUKpOKOHTposuiepa Atmega8535
MpOrpaMMy, BBIMOJHSIONUIYIO CIECAYIOIIMI aIrOpuTM: 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 MHKPOKOHTpPOJLIEpa
Atmega8535 mporpaMmy, BBITOJHSIOULYIO CICAYIOIIAN alrOpUTM: MPU HAKATUU
KHOIIKH, TIepeaTh yIPABICHUE HA MOANporpamMmy start.YuyecTs npede3r KOHTakTa t=
40mc

11. Hanummre Ha s3bIke acceMOjepa MUKPOKOHTposuiepa Atmega8535
IIPOTPaMMy, PEANTU3YIOLUIYIO CIEAYIOIIWA aJrOpuTM: IIPU 3aMBIKAHMM KIJIHOYa,
o0OecrieynTh MHUTaHHME cBeToguona ¢ uHrepBaioMm 20 Mkc. Hcenonws3zoBath
NPOrpaMMHBIA CITOCOO OpraHU3allud BPEMEHHBIX 3ajiepkek,kimou K u cBeToauon
VDnoaxmtouens! k moptaM PTA1 u PTC3 cooTBeTCTBEHHO.
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