CMONIEHCKMIA
AJl

Cneyuanonocmo 12.05.01 «Dnexmponnvie u ONMuKo-31eKmpoHHble NPUOOPbL U CUCEMbL @unsin
CNeyuanbHO20 HA3HAYEHUSLY X |
PITJ] B1.B.09 «Octosbl MUKPONPOYECCopHOti meXHuKuy [ ] 7

Ouianana PenepajbHOro rocyIapcTBEHHOr0 0I01KETHOT0 00Pa30BaTEJIbLHOI0 YUPeKIeHUs
BbICIIEr0 00Pa30BaAHUSA
«HanuonaabHbIN HccIen0BaTeIbCKIH YHUBepcuTeT « MIU»
B Ir. CMoJIeHCKe

YTBEPXIAIO
3aMm. JiMpeKropa
110 y4ebno-merouyeckon padbore
bunnana GI'EOY BO
«HAY «MOWy B r. Cmosencke

/%B.B. Poxxos

&
« O3» O( 2024 r.

PABOYASA TPOI'PAMMA JTUCHUIIJIMHBI

OcHOBBI Mmcponpoueccopﬂoﬁ TEXHUKHU
(HAMMEHOBAHME JUCLUITTTAHBI)

ConeunanbHocrs: 12.05.01 «DeKTPOHHBIE U ONITHKO-)JIEKTPOHHbLIE IPUOOPHLI M CUCTEMbI
CHEeHAJLHOT0 HA3HAYCHU S

YpoBeHb BbICHIEro 00pa3oBaHusA: CHICHHATHTET
HopmatuBHbIii cpok 00y4yeHnus: 5,5 jger
®opma 00yueHHs: 0UHASA

I'ox Hadopa: 2024

CMoJ1eHCK



Cneyuanorocmo 12.05.01 «Dnexmponnvie u ONMuUKo-31eKmponHble NPUbOpbl U ( Birninan
cucmembvl CNeYuaIbHO20 HAZHAYEHUSLY < |
PIIJ] 51.B.09 « Ocrogbt MUKPONpOUECCOPHOU MEXHUKIY V3n_

[Iporpamma coctaBiena ¢ yuerom @I'OC BO mno nmoaroroBke cnenuaiurera «JIeKTPOHHBIE U ONTHKO-

ANIEKTPOHHBIE TPUOOPHI M CHCTEMBI CHEIHMAIBHOTO HA3HAYCHUS», YTBEPKICHHOTO IPHUKA30M
Muno6pnayku Poccun ot 09.02.2018 1. Ne 93.

IIporpammy cocraBuiI:

Houent /

«INEKTPOHUKU U MUKPOIPOLIECCOPHOM TCXHI/IKI/I»_//’/*// '

Kanp. TexH. Hayk, JOIIEHT A/ Awmenmna MapuHa ApKaJibeBHA
MOJITHCh DUO

«15» anpens 2024 r.

[IporpamMma o6cyxkaeHa U ofgoOpeHa Ha 3aceqaHuu Kadeapsl «DIEKTPOHUKH U MHKPOIPOLIECCOPHOM
TEXHUKH
«18» anpens 2024 r., mpotokos Ne 8

3aBenyrommii kKageapou «JIEKTPOHUKH U MUKPOIIPOLECCOPHON TEXHUKM»:

1/ /] 7/
/’ i/,’v/;
. Axumenko Urops BraguMmuposuu
MOITHUCh DUO
«02» masx 2024 .

PHZ[ aZlaliITupoBaHa AJid JIML C OTPaHUYCHHBIMH BO3MOXHOCTAMHU 310POBbA U UHBAJINJIOB

OtBercTBeHHBIH B (primasie nmo padore
¢ JIOB3 n unBagnaamun

@ 7 3

/ yveBa Enena BaagumupoBHa
Jd DdUO

«03» mas 2024 r.



Cneyuanorocmo 12.05.01 «Dnexmponnvie u ONMuUKo-31eKmponHble NPUbOpbl U (" BARuAS
cucmembvl CNeYuaIbHO20 HAZHAYEHUSLY .
PIIJ] 51.B.09 « Ocrogbt MUKPONpOUECCOPHOU MEXHUKIY V3n_

1. HEJIN U 3AJAYU OCBOEHUSA JTUCHUIIJIMHBI

Lesablo sBiISETCS NOArOTOBKA OOYYAIOUIMXCS K MPOEKTHO-KOHCTPYKTOPCKOHM JESTEIbHOCTH 110
cnenuranbHocTH 12.05.01 «OneKkTpoHHbIE M ONTHKO-3JEKTPOHHBIE NPUOOPHI U CUCTEMBI CHELMAIBLHOTO
Ha3HAYEHUs» IOCPEICTBOM oOOecreueHusl 3TarnoB (OPMUPOBAHMUS KOMIETEHLUH, MPeayCMOTPEHHBIX
®I'OC, B yacTu peICTaBICHHBIX HUYKE 3HAHUI, YMEHHUI U HaBbIKOB.

33[[3‘11/[1 HN3YUCHUC MOHSITUMNHOrO arrmapara JIMCHUIINIMHBI, OCHOBHBIX TCOPCTUUCCKUX MOJIOKEHHU I
U METOAO0B, IPUBUTHUEC HABBIKOB IIPUMCHCHHA TCOPETHUICCKUX 3HAHHUH AJIs1 pCIICHUS IMPAKTUYCCKUX 3a7a4.

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OIl BO

Huctunnuza b1.B.09 «OcHOBBI MUKPOIIPOIIECCOPHON TEXHUKI» OTHOCUTCS K BApUATUBHOMN 4acTU
porpaMMel, GopMHUpPyeMON ydaCTHUKaMHU 00pa30BaTeIbHBIX OTHOIICHUH.

st m3ydeHusl JaHHOW AWCIMILIMHBI HEOOXOMUMBI 3HAHUS, YMEHUS W HABBIKH, (HOpMHUPYEMEIC
npeAlecTBymUME  aucuuiiniamMu:  b1.B.25  «Teopust onTuko-3nekTpoHHBIX cuctem», b1.B.01
«OcHoBbl ontuku», b1.B.03 «McTOUHUKM M MPUEMHUKU oNTHYecKoro uinydeHus», b1.B.06 «OcHoBbI
uuppoBoit  snexTpoHukn», bl1.B.17  «OcHoBbl  uHpOpManMoOHHON  anekTpoHuku», bl1.B.19
«ABTOMaTHU3UPOBAHHOE MPOEKTUPOBAHUE FIEKTPOHHBIX YCTPOUCTBY.

st u3ydeHusl JaHHOW AMCIMILIMHBI HEOOXOMUMBI 3HAHUS, YMEHUS W HABBIKH, (HOpPMHUPYEMEIC
JUCHMIUIMHON, wu3yyaemoil mnapamienbHo: b1.B.20 «IIpoektupoBaHue 53JIEKTPOHHBIX YCTPOWCTBY,
Bb2.B.02(IT) «ITpon3BOACTBEHHO-TEXHOJOTHUYECKAS TIPAKTUKAY.

[lepeueHs MOCHEAYIOUIMX TUCIUIUIMH, AJII KOTOPHIX HEOOXOIWMBI 3HAHUS, YMEHUS U HaBBIKH,
dbopmupyembie nannou aucuurummHon: b1.B.14 «COopka, roctupoBka u koHTpoias O3Il», B1.B.22
«ATmapaTHble cpefcTBa MUKpOKOHTposiepoB», 62.B.01(I1x) «IIpegaunnomMuas nmpakTukay.

3. TPEBOBAHMUS K PE3YJIbTATAM OCBOEHUS INCHUITJIMHBI
OcBoeHMe AUCHMIUIMHBI HAPaBJIe€HO Ha (POPMHUPOBAHUE BJIEMEHTOB CIEAYIOINX KOMIIETEHIUI B
cootBeTcTBUM ¢ PI'OC BO 1 OIl BO no nanHOMy HanpaBJIEHUIO TOATOTOBKHU:

Ilepeuyenn nuIaHNpyeMbIX pe3yJIbTATOB 00y4eHHs M0 JUCHUILINHE (MOAYJII0),
COOTHECEHHBIX C HHAMKATOPAMH JOCTH/KCHHS KOMIICTeHIHIT

NHaukaTopbl 10CTHAKEHUS
Komnerenuus . Pe3yabTaThl 00yueHus
KOMIICTCHIIMHU

IIK-3 Cnocoben 3Hnaer: Kak BBINOIHATH pacyeT NpudbOpoB

BBITIOJHATH pacyeT u ONTOTEXHUKH, OITUYECKUX U ONTHKO-
ITK-3.1 BemomnHseT pacyer

IIPOEKTUPOBAHHE AJEKTPOHHBIX CUCTEM, KOMILJIEKCOB
nprOOPOB ONTOTEXHUKH,

npuOopoB pa3nu4HOro GyHKIMOHAIHHOTO Ha3HAYEHUS
ONTHYECKUX U ONTHKO-

ONTOTEXHHUKH, B COOTBETCTBUU C TEXHUYECKHUM 3a/IlaHUEM C
AIIEKTPOHHBIX CUCTEM,

ONTUYECKUX U HCIIOJIb30BAHUEM CPEJICTB aBTOMAaTU3alNH
KOMIUIEKCOB Pa3jIN4HOTO

OITHUKO- IIPOEKTUPOBAHMUS
(YHKIMOHATIBHOTO Ha3HAYCHUS

JIIEKTPOHHBIX Ymeer: BeinonaHsaTh pacuet nprubopoB
B COOTBETCTBUU C TEXHUUYECKUM

CUCTEM, KOMIUIEKCOB ONTOTEXHUKH, ONITUYECKUX U ONTHKO-
3aJJaHUEM C HCIOJIb30BAHUEM

pa3IM4HOTO ANEKTPOHHBIX CUCTEM, KOMILJIEKCOB
CPEJICTB aBTOMATU3ALNH

(YHKLIMOHATIBHOTO pa3nMYHOro (GyHKIMOHATHHOTO Ha3HAYCHHUS
IIPOEKTUPOBAHUS

Ha3HA4YCHUS B B COOTBETCTBUU C TEXHUYECKHUM 3a/IaHUEM C

COOTBETCTBUHU C HCII0JIb30BAHUEM CPEJICTB aBTOMAaTU3ALIUN
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TEXHUYECKUM
3aJaHUEM C
HCIIOJIb30BAHUEM
CpenCTB
aBTOMAaTH3alun
MIPOCKTUPOBAHUS

MPOCKTUPOBAHUS
Baaneer: MetomaMu BBIITOTHEHUS
pacdeToB MpUOOPOB ONTOTEXHUKH,
ONTHUYECKUX M OMTHUKO-3JICKTPOHHBIX
CUCTEM, KOMILJIEKCOB Pa3IMYHOTO
(hYHKIIMOHAJTLHOTO HA3HAYEHUS B
COOTBCETCTBUH C TCXHUYCCKUM 3aJJaHUEM C
WCITOJIb30BAaHUEM CPEJICTB aBTOMATH3AIINH
MIPOCKTUPOBAHUS

MK-3.2 [Ipoektupyer npubOpsI
OINTOTEXHHUKH, ONTHYECKUX U
OIITHKO-3JICKTPOHHBIX CHUCTEM,
KOMIUIEKCOB PA3JIMYHOTIO
(GYHKIMOHATHHOTO HAa3HAYCHUS
B COOTBETCTBHH C TEXHUUECKHM
3aJJaHUEM C HCIIOJIb30BaHUEM
CPEeICTB aBTOMAaTH3AINH
MPOEKTHPOBAHUS

3naer: Kak BBINOJHATH POEKTUPOBAHUE
prOOPOB ONTOTEXHUKH, ONITUICCKUX U
ONTHUKO-3JICKTPOHHBIX CUCTEM, KOMILIEKCOB
pa3nTUYHOTO (YHKIIMOHATHFHOTO Ha3HAYCHUS
B COOTBETCTBHHU C TEXHUYECKHUM 3aJaHHUEM C
WCIIOJIb30BAHUEM CPEACTB aBTOMATU3alUH
MPOEKTUPOBAHUS

Ymeer: BeInonHATE MPOEKTUPOBAHUE
PUOOPOB ONTOTEXHUKH, ONITHICCKUX H
ONTHUKO-3JIEKTPOHHBIX CUCTEM, KOMILIEKCOB
Pa3IMYHOr0 (PYHKIIMOHAIBHOTO HA3HAYCHHUS
B COOTBETCTBHHU C TCXHUUCCKUM 3aJaHHUEM C
HCIIOJIb30BAHUEM CPEICTB aBTOMATHU3AIlUU
MPOEKTUPOBAHUS

Baageer: MetomaMu BBIITOIHESHUS
MIPOSKTUPOBAHUS TPUOOPOB ONTOTEXHUKH,
ONTUYECKUX U ONITUKO-3JIEKTPOHHBIX
CHUCTEM, KOMILUIEKCOB Pa3JIMYHOTO
(YHKITMOHATTLHOTO Ha3HAYEHUS B
COOTBETCTBUH C TEXHHYCCKHUM 3aJaHUEM C
WCIIOJIb30BAHUEM CPEACTB aBTOMATU3ALUN
MPOEKTUPOBAHUS




Cneyuanvrnocmo 12.05.01 «Dnexmponnvie u ONMUKO-31eKmMponHble NPUOOPbL U CUCEMbL

CNeyuanbHO20 HA3HAYEHUSLY
PII/] 51.B.09 « Ocrosbt MUKPONpOUECCOPHOU MEXHUKIUY

4. CTPYKTYPA U COAEPKAHUE JUCIUIIJINHBI

CTpyKTypa AMCUMILIMHBI:

CMOJIEHCKUA
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36

180
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14

100

36

OBO3HAYEHUA:

Buabl npoMexkyTo4HOI aTTecTannu (BUABI KOHTPOJIA):
K3 — DK3aMEH,;

3a0 — 3a4eT ¢ OLCHKOIA;

3a — 3a4erT;

Buasbi pador:

KoHTakT. — KoHTakTHas paboTa 00yJaromIMXCs C MPEenoiaBaTesieM;
JIex. — NEKIMOHHBIC 3aHITHS;

JIaG. — nabGopatopHbie paboThI,

[Ip. — mpakTUyecKue 3aHATHS;

KPIT — kxypcoBas paboTa (KypcoBOii IPOEKT);

PI'P — pacuetHo-rpaduueckas pabota (pedepar);

CP — camocrosiTenbHast paboTa CTYICHTOB;

3.6. — 00BbEM JIMCIUIUIMHBI B 3a4€THBIX €IUHUIIAX.
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Coaep:xaHue IMCUMIINHBI:
Ne HanMeHoBaHUe BU/0B 3aHATHI U TEMATHK, COJACPKAHHE
1 | nekmuonHble 3auATH 15 mt. 1o 2 yaca (30 yac.):
Tema 1. BBeieHue B apXUTEKTYPYy KOMINIBIOTEPOB
1.1 OO6oOmeHHast CTPYKTypHas cxemMa WHQOPMAIMOHHONW MPOTpaMMHUPYEMON  CHCTEMBI.
OnekTpoHHas MaMATh, €€ OCHOBHBIE THUMBI M opraHuzanus. CTpyKTypa MHUKpPOIPOLECCOPHOMI
CUCTEMBI
1.2 llunanas opranuzanus ceszedt, moakmouerne O3Y, 13V, ycTpolicTB BBOIa-BBIBOA K IITHHAM.
VYnpouieHHas CTpyKTypa IpoLeccopa ¥ €ro pa3HOBUIHOCTU
Tema 2. CpencTBa pa3pa0oTKH M OTJIAAKH POrPaMMHOI0 odecrnevdeHust
1.3 Tlporpammusiii maker PROTEUS kak cucremMa MOIENHPOBAHHS aHAIOTOBBIX, MH(PPOBBIX
JNIEKTPOHHBIX CXEM W MHKPOKOHTpoJuiepoB. MHTerpupoBanHbsie cpeapl paspadorku (IDE) u
OTJagKu mporpamm Ha accembnepe AVRstudio, mporpamm Ha s3bike Bbicokoro ypoHs C Code
Vision AVR.
Tema 3. ®yHKUMOHUPOBaHMEe MUKponpoueccopHoii cuctembl (MC)
1.4 Cocrasnble yactu MC: nporieccop, IIMHBI, TaMSATh U yCTPONUCTBA BBOAA-BBIBO/IA, UX OCHOBHBIE
¢ynkumu. Hukner oomena wuHpopmanueit B MIIC. ®a3el mporpamMMHOr0 IHKIa OOMEHa.
CHHXpPOHHBIN 1 aCHHXPOHHBIA 0OMEH.
1.5 IlonsTie onepanga. MeTos! aapecanuu onepaHaoB. Beioopka komanna n3 namsiti. Hapymenne
MOCJIeZIOBAaTEIbHOM BBIOOPKM KOMAHJ: BETBICHMS M IMKIBL. MeToAbl peakiuu Ha BHEIIHEee
coOsrtrie B MC: TOITHHT, TIpephIBaHUE, MPSMON JOCTYIT K TAMSTH
Tema 4. PaznoBuanoctu apxutektyp MC. Mukponpoueccop 1 MUKPOKOHTPOJLIEP
1.6 Tlpuncronckas (pon Heiimana) m ["apBapickas apxutekTypbl. Konseitepmzauuss B MK c
l"apBapackoit apxurektypoil. CpaBHEHHE apXUTEKTYP.
1.7 Ompenenenne Mukponpoueccopa U MukpokoHrpoiuiepa (MK), uX CTpYKTypHBIE CXEMBI.
basosas ctpykrypa npoueccopnoro aapa RISC MK. Ilponecc Bemonnenus komanasl B MK.
Tema 5. CTpykTypa MUKpPOKOHTpOJIIepa AVR. SIapo u apyrue cocTaBHbie 4acTu
1.8 CrpykrypHas cxema MK. Ilpouecc BbimoigHeHUs KOMaHAbl. Peructpsl oOmiero HazHaueHHs
(POH, GPR). CaBoensnsle peructprl-ykaszarenu X, Y, Z. Peructpsl BBopa-BeiBosa. [lapannensubie
TIOPTHI.
1.9 Peructp cocrosiaus nporeccopa SREG (PSW). IIporpammustit cuetunk PC u ykazarens cTeka
SP. Ctek u ero nHnnManu3anys. Bekropaasa cucrema npepsiannii MK.
Tema 6. CTpykTypa namMsiTd MUKPOKOHTpPoJiepa AVR
1.10 Pacnpenenenne mamaru (o0beMbl M ajpecHble MpoctpaHcTBa). Flash-mamsate mporpamw,
CTaTHYeCKas ONepaTUBHAs MaMsTh JaHHBIX, JJIEKTpHUecKu nepenporpammupyemoe [13Y EEPROM.
1.11. Permctpsr mpomeccopa. Peructper BHemHux ycrpoiictB. HawampHas o0macTte maMsTé
nporpamm. BekTopsl npepbIBaHUi.
Tema 7. Crioco0b1 agpecanuu onepanxos B MK AVR
1.12.  PeructpoBas (HesBHas) azpecanus. OOpamieHHe K  perucTpaM  BBOA/BBIBOAA.
Henocpencreennas anpecanus. [Ipsmas mim abcomoTHas aapecanus.
1.13. KocBennas agpecarusi, KocBeHHas aapecanus ¢ MOCTHHKPEMEHTOM U IPEIIEKPEMEHTOM.
OTtHOCUTENBHAs KOCBEHHAd aapecanys. YTeHre KOHCTAHT U3 NaMITH IPOrpamM.
Tema 8. Cucrema xomana MK AVR, ocHOBHbIE TUPEKTHUBBI MaKpoaccemMOiepa U CTPYKTypa
NMPOrpamMMsl
1.14. KomaHabl TIepecbUTKM AaHHBIX. ApU(QMETHUECKHE W JIoTHUecKre onepanuu. Onepauuy Hax
ouramu. Komanae! capuros. KoMmaHibl 6€3yCIIOBHBIX M YCIOBHBIX IIEPEX0I0B.
1.15. KomaHzbsl BBI30BOB MOANPOTPaMM M BO3BpaTOB M3 HHUX. CTPyKTypa MpOrpaMMbl Ha S3BIKE
AccemOnep. OCHOBHBIE TUPEKTHBHI Makpoaccembiepa AVR.
2 | mabopatopubie paboTsl 4 wT. 1o 4 yaca (14 yac.):
2.1 3nakomcTBO ¢ mporpamMMHbIM makeroM PROTEUS u unTerpumpoBanHoOl cpenoil pa3paboTku
(IDE) AVRStudio (2 gaca)
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2.2 IlporpammHas peamu3anus apuhMETHUISCKUX MPEoOpa3oBaHuil OJHOOAUTHBIX uncen (4 yaca)
2.3. PaboTa ¢ mpocTedmMu ycTpoHCTBAaMH BBOIa-BBIBO/IA Yepe3 MapajuiebHbIe MOpTH (4 daca)
2.4 T'enepainus MEPUOJUUCCKUX CUTHAJIOB MPOU3BOJIBHON (DOPMBI ¢ TOMOIIBIO MUKPOKOHTPOJLIEpa
u [AII na ocHoBe pesuctuBHOM MaTpuilbl R-2R (4 gaca).

3 npakTuueckue 3auatus 0 mwr. mo 2 gaca (0 gac.):

4 pacueTHo-Tpadmueckass pabora  «lIporpaMMHO-ammapaTHas peaNHm3anus  B3aWMMOICHCTBUS
MUKPOKOHTpOJUIEpa C mepu(epuiiHBIMH  yCTPOWCTBAMU C  HCIOJIB30BAHUEM  ITOJCHCTEMBI
MapajieIbHOTO BBOJIA BBIBOJIA M ITPEPHIBAHHI.

5 camocTosTeTpHas paboTa CTyJeHTOB: qac.
5.1. I3y4eHne MaTepuanoB JEKIUH 30
5.2. IloaroroBKa K NpakTUUYECKUM 3aHATUAM -
5.3. [ToaroroBka K 1abopaTOPHBIM paboTam 16
5.4. PacuetHo-rpaduueckas padora 18
5.5. CaMocCTOSITETFHOE U3YUYCHUE MATCPHUAIOB JUCITUTUIMHEIL: 36

5.5.1 Konp! u cuctemsl cuucienusi. Kommerorepasie popMaThl TaHHBIX
5.5.2 Cocraubie yact MK. KomMOnHaImOHHBIE TU(PPOBBIE YCTPOHCTBA
5.5.3 Cocrasusie yact MK. [TocnenoBatensHOCTHBIE IIU(POBEIE yCTpoiicTBa
5.5.4 Crioco0Ob1 00OMeHa MPOIECCOPHOTO sijipa ¢ YCTPOWCTBOM BBOJIa-BBIBOIA.
5.5.5 Mexanu3M 00pabOTKH 3armpoca U BO3BpATa U3 MOAIPOTPaMMBbI OOCITYKHBaHHUS
NIpEPBIBAHMUSL.
5.5.6 [apannensHble TOPTHI, KX CXEMHasl pealn3alus i KOHPUTypUpOBaHHE.
5.5.7 TlomkntoyeHWe K OapauieJbHbIM IIOpTaM KHOMNOK W  CBETOJAMOMAOB.
[IporpamMMHoOe 1 anmapatHoe OAaBICHUE JIpe0de3ra KOHTAKTOB.
5.5.8 KomaHzpl yCIOBHBIX, 0O€3YyCIIOBHBIX IE€PEXOJ0B, BBHI30BOB IMOANPOTrPaMM B
accembOnepe MK AVR. KopoTkuii u JJIMHHBIN NIepexo.l ¥ BHI30B.
5.5.9 Huknel B mporpaMMax Ha accembiepe. Peanuzanms alropuTMOB BPEMEHHBIX
3aACPIKCK U CIIOKCHUA-BBIYUTAHUA MHOI‘O6aI71THBIX quCell.
Bcero: 100
5.6. [ToaroToBKa K 3K3aMeHY 36

Texkymuit KOHTPOAb: IIUCBMEHHBI  KOHTPOJIBHBIA  ONPOC 10  HU3YyYECHHOMY
TEOPETUYECKOMY MAaTEepHally M IIOJIYYEHHBIM IIPAaKTUYECKMM HaBbIKaM IIPOBOJWTCA Ha
71a00paTOPHBIX 3aHATHSIX.

5. OBPA3OBATEJIbHBIE TEXHOJIOT A

Bunbl yueOHBIX 3aHATHH OO0pa3oBaTeJIbHbIC TEXHOJIOTHH

Knaccudeckas (TpaaunnoHHas, THPOPMAIMOHHAS ) JTSKIHSL.
1. Jlekiun WHTepakTuBHAS JTEKIHS (JCKIIUSI-BU3YaTA3AIIHS).
WHnuBHTyabHBIE U TPYIIIIOBEIE KOHCYILTAIIUH TI0 TUCITUTUIHHE.

TexHomorus BBITIOJTHEHUS 1aboPaTOPHBIX 3aJlaHui
WHIUBUIYAIBHO.
2. | JlabopartopHas paboTa TexHOoJOoTHsI BBIMOTHEHUS JTA0OpPATOPHBIX 3aJaHUN B MaJou

rpymie (B Opuraze).
Honyck k mabopatopHoii padore.

3. | CamocTosTenbpHas pabora | MHbOpMAITMOHHO-KOMMYHHKAITMOHHBIC TEXHOJIOTHH (JIOCTYI K

7
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CTYICHTOB (BHEAyAUTOPHA) OUOC ¢unmana, x ObC ¢unmana, goctyn Kk HHOOPMAITHOHHO-
METOAMYECKUM MaTepUaiaM I0 JTUCIIUILINHE).

KonTposns (mpomexxyTouHas

TexHosorus ycTHOro onpoca.
aTTECTALUs: 3a4eT WIN 3K3aMEH)

6. OHEHOYHBIE MATEPUAJIBI VIS TEKYIIEI'O KOHTPOJIS1 A
IMPOMEXYTOYHOU ATTECTAIUU JJIAA OHEHKHW KAYECTBA
OCBOEHMSA TUCHUIIJINHBI

dopma NpOMEKYTOUHON aTTECTALUU 110 HACTOALEH NUCHUIUIMHE — JK3aMEH.

IlepeyeHb BONPOCOB K 3K3aMeHY

Bonpocs o Teopuu (1-b1if Bompoc 6usera)
1. OOmme mnpencraBieHus O NUPUHIUNAX HOUGPOBOH 3MeKTpoHUKH. OCHOBHBIE MOHATHS,
TepMUHBI, ompeneneHus. OcoOeHHOCTH LU(GPOBBIX CHUTHAJIOB. Buabl LU(POBBIX CHUTHAJIOB.
[TpenmytiecTBa U HEAOCTATKU MUPPOBBIX YCTPOUCTB.
2. Kompl m cucrembl cumcnenus. [losunmonneie Konel. [IpencraBieHre HATypalbHBIX |
JIpOOHBIX TBOMYHBIX uuceln. [IpeoOpazoBaHus MEXIy cucTeMaMu cuuciieHus. Popmatsl 1e0ro
0e3 3Haka — unsigned char, unsigned int, unsigned long int. {anusie B ¢opmare ASCIIL,
JBonuyHo-KOtMupoBaHHbIe necatuunbie (BCD) nanubie.
3. IlpencraBneHune OTpUIIATEIBHBIX YWCEN: OOpPATHBIM M JOMOJHUTENBHBIA KOAbl. DopmMaTh
1eoro co 3HakoM: char, int, short int, long int.
4. llepexoapl MeEXIy JABOWYHOW, BOCBMEPUYHOM U LIECTHAIUATEPUYHOW CHCTEMaMU
CUMCIICHUS.
5. [IlpeacraBnenue BemiecTBEHHbIX uyMcen. DopmaT C IuUlaBaroIled TOYKOM OJUHApHON U
nBoiHoM Tounoctu — Float, double.
6. OcHOBHBIE omepanuy C JABOMYHBIMU yHciaMu. OCHOBHBIE TIOHSATHS JBOWYHOHN JIOTHKH.
Tunbl 1MQPOBBIX YCTPOUCTB. YcIOBHBIE Tpaduyeckue 0003HAUEHUs BBIBOJOB IH(PPOBOrO
KOMITOHEHTA.
7. Tpu w™mozmenu uUGPOBBIX yCTpOHCTB. OCHOBHBIE JIOTUYECKHE 3JeMEHTHL. bydepsl
OJIHOHAIpaBJIEHHBIE U IByHarpaBieHHbIe. [I[pumenenue Oydepos.
8. KomOuHnanuonHsle H(poBbIe yCTPOHCTBA: AemUpPaTOpsl, U(GPATOPBI, MYIbTUILIEKCOPHI.
9. KomOuHanmoHHbIe IH(POBBIE YCTPOHCTBA: KOMIIAPATOPHI KOJIOB, CyMMaTOPBHI.
10. ITocnenoBarenbHOCTHBIE LIU(PPOBBIE YCTPONUCTBA: aCHHXPOHHBIA RS-Tpurrep, D Tpurrep co
CTaTUYECKUM CHUHXPOBXOJIOM (3allleliKa).
11. IlocnenoBarenbHOCTHRIE — LU(pOBBIE  ycTpoiicTBa:  D-Tpurrep ¢ AMHAMHUYECKUM
CHHXPOBXOJIOM, MOCTPOECHHUE PETrUCTPoB M3 D-Tpurrepos. [lapaisienbHblid U MOCIEI0BATEIbHBIN
(caBUTOBBIN) perucTphl. THUITBI CABUTOBBIX PETUCTPOB.
12. Buapl mapayuieIbHBIX PETUCTPOB. TaKTUPYEMBIH PErHCTpP U PErHCTpP-3aIlelKa.
13. IlpuHnun opraHu3anuy nepeJadu JaHHbIX B ITOCIEI0BATEIbHOM KOJIE.
14. Cuernspiii T-tpurrep. BHyTpeHHss cTpykTypa cueryuka. Tumbl cueTdyukoB. OCHOBHBIE
(YHKLIUU CUETUYUKOB.
15. [TamsaATh — ocHOBHBIE TepMHHBI. Tumnbl mamatu. Knaccudukaus 31eKTpOHHOM MaMsTH.
16. O6wem u opranuzanus namsath. [lpumepsr Moaynei namsaru. ObpaiieHue (YTeHHUE, 3aMuch)
K sTYEHKe MaMATH.
17. OGoOuieHHas CTPYKTypHas cxema MUKporporeccopHoil cuctemsl. [loakmouenne O3Y u
[13Y x mmHaM ajpeca U JaHHBIX MUKPONPOIIECCOPHON CUCTEMBI. JlnarpaMMbl 3alicy U YTE€HUS
OIepaTUBHOM MaMSATH.
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18. Ilpunnun paboTel cTekoBoi maMsaTH. CTEK MpH ONepanusx YTCHUs U 3alHCU. AmIapaTHas
OpraHM3alnus CTeKa B IaMATU JaHHbIX.

19. MukpomnpoieccopHble CUCTEMBI U X 0cOO0eHHOCTH. OCHOBHAS! TEPMHHOJIOTHUSI.

20. YmpomeHHas CTpyKTypa IEHTpaibHOro mpoieccoproro siementa (LII1D). OcHoBHbIE
¢bynkun LI13. CocraBubie yactu LI13. Pa3HOBUIHOCTH MPOILIECCOPOB.

21. MaructpanbHasi ~ CTpPyKTypa  MHKpompoueccopHoi  cucteMbl. CocTaBHbIE — 4acTH
MHUKpPOIIPOLIECCOPHON CHUCTEMBI: IPOLIECCOp, IaMATh, YCTPOMCTBA BBOJA BBIBOJA, UIMHBI.
HemynpTuniekcupoBaHHbIe U MYJIbTUILNIEKCUPOBAHHBIE IINHBI.

22. uxasl obmena uHpopMmaimeid B MHKPONPOLECCOPHOH cucteme. MDaszpl MporpaMMHOTO
11KJ1a oOMeHa (BpeMeHHble JuarpaMMbl). CHHXPOHHBIN U aCUHXPOHHBII 0OMEH.

23. LII3. ObecnieueHne MoCIeA0BATENLHOIO CUYUTHIBAHUS MPOrPAMMHON HaMATH (BBIOOPKH
komanp). [Iporpammusiii cuetunk (PC), ero GpyHKuu u noBeeHue NpH NPOrpaMMHOM pEXUME
LII3. OcuoBubie ocobennoctu PC B MK AVR ATmegal6.

24. Tlonatue omnepanga. Kparkas xapakTepucTHKa METOAOB ajpecallud  OIEepaH/IoB:
HEIOCPEICTBEHHOI'0, MPSMOro, PEruCTPOBOrO, KOCBEHHOI'O, KOCBEHHOIO0 ¢ MoJu(uKanuen
MHJEKCa.

25. TlocnenmoBarenbHass BBIOOpKA KOMaHA W3 maMATd nporpamM. Ciydam HapylnieHHS
H0CJIEI0BATEIbHOM BEIOOPKHM KOMaH]{ U3 IPOrPaMMHOM MaMSATH.

26. MeTtoapl peakIy Ha BHEIIHEE COOBITHE B MHKPOIIPOIECCOPHOW cuUcTeMe. MexaHHW3MbI
NIOJUIMHI A, IPEPBIBAHUS U IIPAMOTO JOCTYIA K aMATH.

27. Ilpuncronckas u ['apBapickast apXUTEKTypbl BEIYMCIUTENBHBIX cUcTeM. VX 0coOeHHOCTH,
JIOCTOMHCTBA U HEJOCTaTKHU.

28. Muxponpoueccop. OnpeneneHue, CTpyKTypHas cxema. HazHaueHue OCHOBHBIX OJIOKOB.

29. Muxpokontpoiiep (MK), ero onpenenenne. Ornuuntensusle npusHaku MK. CtpykrypHas
cxema MK. PaznoBugHocTH nepudepuiitbix ycTpoiicTB B coctaBe MK.

30. Crpykrypa npoueccopHoro sapa RISC-MukpokoHTposuiepa.

31. CrpyxrypHas cxema u cocraB MK AVR. I[poriecc BBIMOTHEHHS] KOMaH/IBI.

32. Peructpsl obmero HazHaueHuss MK AVR. Peructp cioBa cocrostuus npoueccopa SREG.
[Tapuble peructpri-ykazarenu. KocBeHHO-perucTpoBast agpecais OnepaHioB.

33. Peructpsl BBoja BbIBoa MK AVR. Peructp ykaszarens creka SP. Ero HasHaueHwue,
MOBE/IEHNE IIPU ONepalUsaX YTCHUSI-3aUCH, HHULIHAIA3aLHSL.

34. OdopmieHne moaIporpaMMbl C COXpaHEHMEM BaxkHOM uH(popmanuu B creke. Ilepenaua
apaMeTpoB B MOANPOrpaMMy Ha accemOuepe.

35. Pacnpenenenue namsatu MK cemelictBa AVR. BHyTpeHHss naMsATh IpOrpaMM, BHYTPEHHEE
cratnueckoe O3V, BHYTpEHHsA MOCTOSHHAs MaMATh JaHHBIX, BHELIHSS OINEpaTUBHAs MaMSTh
naHHbIX. /[[nana3ons! agpecos Ha npuMmepe MK Atmegal6.

36. Ha3znaueHue u cojepkaHHe HAYAJILHOW OOJACTH MaMATH MporpamMM. YdUeT 3ToW o0nacth
IpY HalMCaHUM MIPOrpamMM Ha accemorepe.

37. Cucrema xomang MK AVR, ocHOBHBIE HampaBiIeHHUsI MEPECHUIKU JaHHBIX. PerucrpoBas u
HernocpeAcTBeHHas aapecauus. OOpamieHue K peructpam BBoga-BeiBoja MK AVR.
Pa3HOBHIHOCTH MCTOIB30BaHUS PETHMCTPOBBIX M HEMOCPEACTBEHHBIX OMEPAHIOB B MPOrpaMMax
Ha accemOIepe.

38. Ilpsmass m xocBenHas anpecanmsi B MK AVR. Vcmnonb3oBaHHE COOTBETCTBYIOIIMX
OTIEpaH/I0B B aCCEMOJIEPHBIX IPOrpaMMax.

39. KocBeHnas anpecanmuss ¢ TOCTHHKPEMEHTOM W ¢ mnpemnekpementom B MK AVR.
Hcnonb3oBaHue 53TUX METOJOB aJpecalii B MporpamMmax Ha accembOiepe. KocBeHHas
OTHOCHUTEIIbHAs ajipecaliusl.

40. /IBa cmocoba oOpamenuss k Flash-mamstu nporpamm. Komanabl 4YTeHHsS KOHCTaHT U3
IaMATH IIPOTpaMM.
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41. OcHOBHbIE IpynIbl KOMaHA MUKpPOKOHTpoiiepa AVR U OCHOBHBIE UCIIOIb3YEMbBIE METObI
aapecaruu. [Ipumepsr KoMaHI.

42. Pa3HOBUAHOCTH KOMaHJ[ CIIBUTOB cojepxumoro peructpa B MK AVR.

43. Ctpykrypa mporpammbl Ha accembiepe AVR. O6macth HadalbHBIX TUPEKTUB W KOJA.
O06nacTh KOHCTAHT U IAHHBIX.

44, OcHoBHbBIE TUPEKTUBHI accemOiepa. Co3manue Qaiina JMCTUHTa aCCEMOJICPHON TPOTrPaMMBI.
OcnoBHas uH(popMaIys, CoaepKamasics B JUCTUHTE.

45. Cnocobsl oOMeHa MUKporpoleccopa (MUKPOKOHTPOJIIEPA) C MEIJICHHBIM YCTPOHCTBOM
BBOJIa BBIBOJIA.

46. IlpepsiBanus B MK AVR. Cxema 00paboTKH anmapaTHOTo IpEepbIBaHUs M BO3BpATa M3 HETO
(Atmegal6). Tabnuia BEeKTOPOB IPEPHIBAHMIA, €€ MECTONOJIOKEHNE U (popMmaT.

47. YupaBieHue alapaTHbIMU pepbiBaHusIMU B Atmegal6 (peructpsi).

48. Tloptsl mapamienbHOoro BBoAa-BeiBoga MK AVR. Peructpsl mopToB. YmpoieHHas cxema
B3aMMOCBSA3CH pa3psioB 3-X PErUCTPOB MapajuIeIbHOrO TMOpTa. 3aJaHue KOHHUTypaluuu
pa3psAA0B MapajuieIbHOTO MOPTA B IPOrPaMME.

[IpakTudeckoe 3ananue (2-oi BOpoc Ouiera).
1. Omnpenenute 06beM u opranuzanuio O3Y puc., ecau n = 18, m =8.

A0 |RAM| DO
Anpec | AT D1 |NanHble
n-’|:* : <"71__m:>
A(n-1 D(m-1
Yop .

2. OOmee aapecHOe MPOCTPAHCTBO MHKPOIPOIIECCOPHON CHUCTEMBI coctaBiisier 4Moaiira.
Pa3psagHocTh mmHbI faHHBIX 8. KakoBa Ipu 3TOM pa3psaHOCTh IIMHEI agpeca?

3. PaspsgrocTh muHb aapeca B MII cucreme paBaa 10. CTOIBKO K€ apecHBIX BXOJI0B UMEET
mukpocxema O3Y. Pa3psiHOCTD IIUHBI TaHHBIX — 8 OUT. B stueliky mamsitu ¢ Homepom 63 (DEC)
3anuceiBaeTcss kox S (DEC). Kakoit nBomuHbI KOJ OyJIeT BBICTABISATHCS HA IWHY ajapeca
(A9...A0), va muHy nanHbix (D7...D0)? Kakoil curHan muHsl yrnpaBieHust OyJaeT aKTHBHBIM
MIpH DTOM omepanun?

Hazosure komanasl MK Atmegal6, koTopble MOAU(DHUIUPYIOT PETUCTP yKa3aTesb creka SP.
Urto npoucxoauT npu 3anucu 6aitta qanHbix B crek (MK Atmegal6)?

UTo mpouCcXoAUT MPH 3alKCH CI0Ba JaHHBIX (2-x 6aiT) B crek (MK Atmegal6)?

Urto nmpoucxoauT npu uyTeHUU Oaiita nanueix u3 creka (MK Atmegal6)?

YTo MpOUCXOAUT NMPH YTCHUU CIIOBA JaHHBIX (2-x 0aiT) u3 creka (MK Atmegal6)?

Kak crex mnunmanmsmpyercs B MK Atmegal6? W B kakux ciydasx HHUIMAIA3ALUSA
o0s3aTenpHa?

10. Kak w3meHsieTcsl ykasarenb creka SP mpu BBI30BE TOANPOrpaMM M TIPH BO3BpaTe W3
HOAIporpaMm?

11. B crek tuna LIFO (Last In — First Out) 3aHecens! K016l B ciieAyromiei ouepeanoctu: 0x01,
0x23, 0x45, 0x67, 0x89. Kakoii kog OyzneT mpounTaH IpHu TPEThbeM 00palleHnn K CTeKy?

12. Kak pa3mectuThb BepimHy creka mo aapecy 0x041d (MK Atmegal6)?

13. B kakoil mamsaTH (MOCTOSHHON WJIM OMNEpaTHBHOM) pa3MellaeTcss ONepaHi, aApecyeMblit
HernocpencTBeHHon aapecarueit (MK Atmegal6) u mouemy?

14. B xakoil mamsaTH (HOCTOSHHOW WJIM ONEpAaTHBHOM) pa3MelaeTcsi OnepaHi, aJpecyeMblit
npsimoit aapecarueit (MK Atmegal 6) u mouemy?

©o~N A
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15. B xakoii mamaTu (IOCTOSHHOM WM OINEPaTUBHOW) pa3MellaeTcs ajpec OIepaHja IpHU
npsmoit aapecanuu (MK Atmegal 6) u mouemy?

16. B xakoii maMsaTu pa3MeniaeTcs aJipec ornepaHaa, agapecyeMoro KocBeHHou anpecanuein (MK
Atmegal 6) u mouemy?

17. Cxoinbko siueek (Ca0B) IPOrpaMMHOM MaMsITH 3aHMMAET KoMaHaa ¢ npsaMoi aapecauuein MK
Atmegal6?

18. Kakas komanma (MK Atmegal6) moxker mnepecbutarh KOHCTaHTHI u3 flash mamsitu
nporpamm? Kakas B Hell uicniosib3yeTcs aapecanus?

19. B MK Atmega8 aapecyemas mamsaTh mporpamMm umeer opranmzanmio 4KX16. Kakoe
KOJIMYECTBO 3HAYAIUX JBOMYHBIX pa3panoB uMeeT mnporpamMmubiii cuetuuk (PC) »storo
MUKPOKOHTpoJIIepa?

20. Kak 3amate Bo flash-mamstu MK Atmegal6 3 mnoapsn pacrnoioxxeHHbIe OalTOBbIE
koHcTaHTe: $AA,$BB,$CC?

21. Kak 3agateb Bo Flash mamsitu MK Atmegal6 cioBuyto (nByx0aiiToByto) koHcTauTy 0x1234,
pacnionoxennyto 1o aapecy 0x0F00?

22. Kak 3amate Bo flash-mamstu MK Atmegal6 3 moxpsa pacmoiiokeHHble 2 XOaHTOBbBIE
(cnoBHubIe) koHCTaHTH: SAABB, $CCDD, SEEFE?

23. Kak 3ape3epBHpOBaTh B MaMSTH TaHHBIX MECTO O MaccuB u3 20 GanT?

24. Kak 3a1aTh BBIXOIHOM MacCHB U3 8 OalT B MaMsTH JaHHBIX, HaunHas ¢ ajgpeca $70?

25. Ckonbko OuT, OaiiT, CJIOB MNPOrpaMMHON MaMATH 3aHMMAeT KOMaHIa KOPOTKOTO
(oTHOCHTEBHOTO) Oe3yciaoBHOTO Tiepexoaa RIMP rel?

26. Cxomnbko OwWT, OalT, CJIOB MPOrpaMMHON MaMATH 3aHUMAeT KOMaHAa JUIMHHOTO
(abcomoTHOTO) Oe3ycioBHOTrO epexoaa JMP addr?

27. Cxonpko Owut, OaiT, CJIOB MpPOrpaMMHON TaMITH 3aHHMaeT KOMaHJa KOCBEHHOTO
6e3ycnoBHoro nepexona [JMP?

28. Ckonpko OuT, OaiiT, CJIOB MNPOTPAaMMHON TMaMATH 3aHMMAaeT KOMaHIa KOPOTKOTO
(oTHOCHTENBHOTO) BI30Ba noanporpammsl RCALL rel?

29. Ckomnpko OwWtT, OalT, CJIOB MPOrpaMMHON MaMATH 3aHUMaeT KOMaHJa JUIMHHOTO
(abcomoTHOTrO0) BhI30Ba NoAnporpaMmel CALL addr?

30. Ckonbpko OuT, OaliT, CIOB MPOrPaMMHOM MaMATH 3aHUMaeT KOMaH/a KOCBEHHOT'O BHI30Ba
noamnporpamMmsl ICALL?

31. Ckonbko 6UT, 6T, CIIOB MPOTPAMMHOMN MaMITH 3aHUMAET KOMaH/bl YCIOBHBIX MEPEXO0/I0B
BR<ycn> Rel ?

[TpakTHyeckoe 3ajaHKe Ha HanMcaHue acceMOJIepHON TporpaMMel (3-uii Bonpoc Ousera).
1. Haiitu cymmy AByx KoHCTaHT A, B, pacnonokeHHBIX B coceqHux Oaiitax Flash mamstu
KOMaHJ, pe3yJabTaT 3amucath B OalT CEerMeHTa [aHHBIX C CHMBOJIHYECKHM HMeHeM «Cy,
aapecom 0x60.
2. Cnoxutph 2 16-pa3psaHbIX 4mcia, pacnoioxkeHHbIM B SRAM mo aapecam 0x0060, 0x0062
(cumBonmueckue nmeHa Addl, Add2). Pesynbrat 6e3 npoBepku nepenonHeHus oTnpaBuTh B SI1
SRAM c agpecom 0x0070 (cumBonmmdeckum umernem SUM).
3. 3arpy3uTh 3 OaliTOBBIX UHMCIIA, 3a]JaBAEMbIX HEMOCPEACTBEHHO, B 3 cocennue sueiiku O3Y,
HaunHas ¢ aapeca 0x0070, ucnonap3yst IpsIMYIO aIpeCcaluio.
4. 3arpy3uth 3 OaliTOBBIX UHMCIIa, 3aJ]JaBA€MbIX HEMOCPEACTBEHHO, B 3 cocennue sueiiku O3V,
HaunHas ¢ aapeca 0x0060, ncmnonb3ysi KOCBEHHO aBTOMHKPEMEHTHYIO aJpeCallnIo.
5. 3arpy3uTh NOCIENOBAaTEIBHOCTh HapacTarommx 8-OutHeix umcen 0,1,2,3...255 B O3V,
HaunHas ¢ aapeca 0x0060. Mcnosnb30BaTh KOCBEHHO-aBTOMHKPEMEHTHYIO aJpecaiuio.

11
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6. Hamwmcate nporpammy BBIYHCICHUS a0OCOTIOTHON BEIMYUHBI PA3HOCTH OJHOOANTHBIX YMCET
(a-b) — a, b 3amaroTcs HemocpenCTBEHHO, aOCONMIOTHASI BEIMYMHA Pa3HOCTH coxpansercst B SI1
SRAM c agpecom $60, cumponnyeckum umenem SUB_ABS.

7. Cuurath MaccuB U3 10 6aliTOBBIX KOHCTAHT, pacnojoxkeHHbIX B CSEG, HaumHas c agpeca
ArrayC un ornipaButsh ero B DSEG, Haunnas ¢ agpeca ArrayD. ArrayC=0x0100, ArrayD=0x0070.
8. Hamucate nporpammy peanuzanuu aiaropurMa padbotel T-Tpurrepa, onpoKUIAbIBAIOIIEIOCS
no mnepenHeMmy (ponty cuaxpocurrana. BeiBogsl T tpurrepa: INT1 (PD.3) — Bxom «C»
(TakToBBIN curHai), PD.0 — BbIX. «Q».

9. Hammcate mnporpaMmy peailm3allMd ~ aIropurMa paboTsl  cueTHoro T-Tpurrepa,
OTNPOKHJIBIBAIOIIECTOCS 10 TepeaHeMy ¢GpoHTy cuHxpocurHaia PB.4 — Bxom «C» (TakTOBBIiA
curnan), PB.0 — Bbix. «Q»

10. HamucaTte mporpammy Al peaiu3aldd OJHOOANTHOrO CYETYMKA BHEIIHUX COOBITUN —
nepeanux GppoHToB curHana Ha Bxone PB.0. 3nauenue cyerynka cienyer BHIBOAUTH B opt C.
11. Hamucate mnporpammy Ui pealvd3allid OJHOOAMTHOTO CUETYMKA BHEIIHUX 3alpOCOB
npepeiBanust INT1 — mnepemaux (poHTOB curHaia. 3HAYCHHE OJHOOAWTHOTO CYETYHMKA
3aMpocoB cleayeT BEIBOAUTH B mopT C.

12. HammcaTh mporpaMmy peryiupyeMold BpeMeHHOW 3anmepkku 1...255 wmkc. 3HaueHue
3aJIep>KKH B IIEJIOM YHCIie MUKPOCEKYH]I 3ajaeTcsi Oaiitom B peructpe R20. TakroBas yactora
MUKpOKOHTpoJsuiepa 8 MI'L.

13. K wmmagmmm  paspsgam  mopta C  mukpokontpomiepa (PCO...PC6) mnoakmoyeH
CEeMHCErMEHTHBIN MHAUKATOp ¢ o0mmM KatogoM. K crapmemy paspsay PC.7— kHomka, BTOpOit
BBIBOJI KOTOPOM MOJKIIOYEH K mpoBoay «OOmwuit». Hanucars mporpammy, mpH BBIOJHEHUU
KOTOPOM MPOUCXOIUT CIEAYIOIIee: PU Ha)KaTON KHOIKE Ha MHAMKATOpPE MHIULMpYyeTcs OyKBa

«H», npu otnynieHHO — OykBa «O».
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3AJJAHUE HA PACYETHO-TPA®UYECKVYIO PABOTY
«IIporpammHo-annapaTHas peajau3anus B3auMOACHCTBHSI MUKPOKOHTPOJLIEPa
¢ nepudepuitHBIMU YCTPOUCTBAMU C HCTIOJIb30BAaHUEM I10/ICHCTEMBI
[apaJuIeIbHOTO BBOJIA-BBIBOJA U NIPEPHIBAHUII
B xauectBe 3amaHmsi Ha pacdeTHO-rpadUUecKyro paboTy mpesjaraercs pa3padboTka
HECIIO)KHOU mporpammsl Ha accemOunepe st MK AVR, ynpasnsronieit Bzaumoneiictsuem MK ¢
IPOCTEHIIMMY BHEUTHUMH YCTpOIICTBaMHM (CBETOAMOJAMH, CBETOJAMOAHBIMU MaTpHUIIAMU U
JMHENKaMH, CEMHUCETMEHTHBIMUA MHIMKATOpPaMU U T.1I1.). Takoe B3auMOJIEHCTBUE OPraHU3YETCs C
ucronb30BanueM mnpocteimei nepudepun MK — mapamiensHbix moptoB. Ha mepBom stare
pa3pabaTbIBaeTCsi cXemMa U aIrOPUTM, KOTOpbIE TPEACTABIAIOTCA TpapuuecKd B BUJC
MPUHLIMITHAIBHON CXeMbl U OJI0K-cXeMbl aaroputMa. Ha BTopom 3Tane alroputm peaausyercs B
BUJIE€ ITPOrpaMMBbI Ha sI3bIKe acceMOiep, KOTopasi IMarHOCTUPYETCs Ha HAJIMYME CUHTAaKCUYECKHX
ommboK cpenoit pazpadbotrku AVR Studio. Ilocne ucmpaBieHHsST CHHTAKCHYECKUX OIIMOOK
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OPOUCXOTUT TEPEX0a K 3aKIIYHUTEIbHOMY 3-eMy 3Taly — IpoBepKe paboTOCIIOCOOHOCTH

CXEMbI U TPOrpaMMbl MyTeM UMHUTAMOHHOTO MozenupoBanus B cpene PROTEUS. Bo3moxen u

KenaTeneH 4-plil 3Tal: mpoBepKa pabOTOCIOCOOHOCTH CXEMbl M MPOrpamMMbl (IIPOrpaMMHO-

arnmapaTHBIX CpEeACTB) Ha OTJIagouHoW riare (creHae). Ha Bemonnenue u odopmienue PI'P

oTBOUTCS 18 4acoB caMOCTOATENHHOU PabOTHI CTYICHTA.

ITpumepsl 3aganuii Ha PI'P:

1. HamwmcaTth mporpammy peaju3aliy alropuTMma padoTel T-Tpurrepa, OnpOKHABIBAIOIIETOCS
no mnepenHeMmy ¢GpoHTy cuHxpocurHana. Bemonelr T-tpurrepa: INT1 (PD.3) - Bxom "C"
(takToBsIit curnan), PD,0 — Beix. "Q".

2. Hamwucate mnporpammy peaiu3aluud — anroputMa  paboTel  cyeTHoro T-Tpurrepa,
OTPOKHUBIBAIOIIEIOCS M0 nepenHeMy ¢GpoHTy cuaxpocurrana PB.4 - Bxox "C" (TakToBBIi
curnan), PB.0 — Beix. "Q"

3. Hammcarp mporpamMmy Ui peaid3aivivi OJHOOANTHOTO CYETYMKA BHEIIHUX COOBITUH —
nepenHux GppoHTOB curHaia Ha Bxone PB,0. 3nauenue cuerynka BoIBOIUTH B opT C.

4. Hanwucare mnporpamMmy JUIsl peaju3aldd OAHOOAMTHOrO CYETYMKA BHEIIHUX 3allpOCOB
npepeiBanust INT1 — mnepenHux (GpoHTOB cCUTHaja. 3HAYeHHE OJHOOANTHOIO CYETUMKA
3arnpocoB BbIBOAUTH B opT C.

5. Hamwmcatre mnporpamMmy peryiupyemMol BpeMEHHOH 3aaepxkku 1...255 wmxc. 3HadeHue
3aJICpKKH B I1IEJIOM YHCJIE€ MHUKPOCEKYHJ 3amaercsi Oaiitom B peructpe R20. TaxrtoBas
4acToTa MUKpPOKOHTposuiepa 8 MI 1.

6. Hammcates mporpammy peryiaupyeMoil BpeMeHHOW 3anmepxku 1...255 wmc. 3HaveHue
3aJep>KKM B IEJIOM YHCIe MWUIMCEKYHJ 3aJaercsa OaiiToMm Ha Bxogax mnopra B
(PINB.7...PINB.O). TakToBas uacTora MUKpOKOHTpoJuiepa 8 MI L.

B ¢unmane wucmonb3yercs cucreMa ¢ TPATUIIMOHHON IMKAIOW OIEHOK — «OTIUIHOY,
«XOpOILIO», «YIOBIETBOPUTEIBHO», «HEYIOBICTBOPUTEIHLHO», «3aUTEHO», «HE 3a4TEHO»
(manee — mATHOAIIIBHAS CUCTEMA).

[Ipumensiemble KpPUTEPUU OLEHUBAHUS IO JAUCHUIIIMHAM (B COOTBETCTBHH C
UHCTPYKTUBHBIM THCbMOM HY MDU ot 14 mas 2012 roma Ne 1-23):

Ouenka KpuTepun oneHKku pe3yjJbTaTOB
10 TUCHHUILIMHE 00y4yeHMsI 10 JUCHHUILIMHE
BricraBnsercs o0yyaromemycs, OOHapyXHBIIEMY  BCECTOPOHHEE,
CHUCTEMATHYECKOE U TTTy0OKOe 3HaHUE MAaTepHaiOB U3yYEHHOW JUCIUTLTUHEI,
YMEHHE CBOOOJHO BBIMONHATH 3aJlaHHs, MPEAyCMOTPEHHBIE MPOTrPaMMON,
YCBOUBUIMII OCHOBHYIO M 3HAaKOMBIA C JOIMOJHUTEIBHON JUTEpaTypoi,
COTIHAHOY/ PEKOMEHIOBaHHOW pabodeld MporpaMMoOl JUCLMIUIMHBI, MPOSBHUBLIEMY
TBOpPYECKHE CIIOCOOHOCTH B TIOHMMAaHUH, HM3JIOKEHHUH W HCIOJIb30BAHUH
Z(c?:;::::()))» y MaTepHaJoB U3yYeHHOW JUCIUIUINHBI, O€3yIpPeYyHO OTBETHBIIEMY HE TOJBKO
«GAUTEHOY Ha BOTIPOCH! OMJIETa, HO M Ha JIOIOJIHUTEIbHbBIE BOIIPOCH] B paMKax paboueit
MPOrpaMMBbl  IUCHUIUIMHBL, TPABWJIBHO BBHITIOJHHUBIIEMY TMPAKTHYECKOE
3aganue. O1eHKa Mo ANCIUIUIMHE BBICTABISIIOTCS 00y4aronieMycsi ¢ y4€ToM
PE3yIBTATOB TEKYIETO KOHTPOJISL.
KommereHuny, 3akperi€éHHbIE 3a JAUCHMIUIMHONW, C(OPMHUpPOBaHBI Ha
YPOBHE — «ITAJTOHHBIN.
BricraBnsercss  oOyuatomemycsi, OOHapy>KMBIIEMY IIOJHOE  3HAHHE
«Xopo1mIoy/ MaTepuanga  W3yYeHHOW  JAWCHUWIUIMHBI,  YCIIENIHO  BBIOJHSIOLIEMY
«3a4TEHO MpeIyCMOTPEHHBIE  33/IaHUS, YCBOMBIIEMY OCHOBHYIO  JIUTEpaTypy,
(xopom1o)»/ PEKOMEHIOBaHHYI0 paloueil MporpaMMoi IUCHUIUIMHBI; MOKa3aBLIEMY
«3aYTEHO» CHUCTEeMaTUYEeCKHI XapaKTep 3HAHUI MO JUCHMIUINHE, OTBETHUBIIEMY Ha BCE
BOIIPOCHI OMJIETa, NPABWIIBHO BBINOJHUBILKI NPakTHYECKOE 3aJaHUe, HO
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JOIyCTUBIIMI INPH 3TOM HENpPUHOMIMAIbHBIE OmUOKH. OLeHKa 10
JUCLUIUIMHE BBICTaBIISIOTCS OOydaromemycsi ¢ Y4€TOM pe3yJbTaToB
TEKYIIET0 KOHTPOJIS.

Kommerenuny, 3akperyi€éHHble 3a AWCHUIUIMHOW, C(HOpMHUpPOBaHBI Ha
YPOBHE — «IIPOJBUHYTHII.

BricTaBmsiercss  oOydwaromemycs, OOHapyXHBIIEMY 3HaHHE MaTephaia
W3YYCHHOW JAUCIUILUIMHEI B 00beMe, HEOOXOUMOM JIJIS TajbHEUIeH yaeobl
U TpeACTosImeld padoThl 1Mo MPo(eccuu, CIPaBIAIONIEMYCs C BEITIOTHEHHEM
3a/1aHui, 3HAKOMOMY C OCHOBHOM JTUTepaTypol, peKOMEHIOBaHHOU paboueit

«YIIOBIIETBOPUTEILHOY/ NPOrpaMMON TUCIMIUIMHBL; JIOMYCTUBIIEMY TOTPEIIHOCTh B OTBETE Ha
«3a4YTCHO TCOPETUYCCKUEC BOIIPOCHI I/I/I/IHI/I IIPU BBIIIOJIHCHUU ITPAKTHYCCKUX 33[[3HHI7[,
(ynoBrmeTBOpUTENBHO)»/ | HO OONajgaroneMy HeoOXOAWMBIMH 3HAaHHSIMH JUISI WX YCTPaHEHUS MOJ
«3a4YTCHO» PYKOBOACTBOM npernogaBaTeiid, JII/I6O HEIIpaBUJIBHO BBITIOJIHUBHIEMY

MPaKTUYECKOE 3aJaHue, HO MO YKA3aHWUIO MPENOJaBaTeisl BHITOIHUBLIEMY
JIpyrue NpakTU4YECKUE 3aJaHus U3 TOTO K€ pa3zelia JUCIUIUIUHBI. .
Komnerennuu, 3akpemnéHHble 3a OUCHHUIDIMHON, C(HOpPMHUpOBaHBI Ha
YPOBHE — «IIOPOTOBBINY.

BricraBnsercss oOydwaromemycs, 0OHapy>KUBIIEMY CEpbe3HbIE MPOOETbl B
3HAHHUAX OCHOBHOT'O Marepuajia M3Y4eHHOW TUCHUILIMHBI, JOITYCTHBIIEMY
MPUHIMITHAIEHBIE OMIMOKY B BHIITOJHEHNUH 3a/1aHH, HE OTBETHBIIEMY Ha BCE
BOMPOCHI  OWJeTa W  JONOJHUTENBHBIE BOMPOCHI W HEMPaBHUIBHO
BBITIOJIHUBILIEMY TPaKTHYECKOE 3aJaHue (HEeTPaBWIFHOE BBINOJIHEHHE
TOJBKO MPAKTUYECKOTO 33/IaHMs HE SIBISECTCS OAHO3HAYHOW NMPUYUHOM UIS
«HEYJIOBJICTBOPUTEILHO» | BBICTABIICHHSI OLICHKH «HEYJOBIETBOPUTENHHO»). Kak mpaBmiio, oOleHKa
/ HE 3aUTEeHO «HEYJIOBIICTBOPUTENILHO  CTAaBUTCS  CTYJCHTaM, KOTOpble HE MOTYT
NPOJODKHTH ~ OOydeHHe 1o  oOpa3oBaTenbHOW  mporpamme  0e3
JIOTIOJTHUTENBHBIX 3aHITUH IO COOTBETCTBYIONIEH Auciumuinae. OleHKa 1Mo
JUCIUIUIMHE BBICTABISIIOTCS  oOydaromeMycsi ¢ Y4€TOM pe3yiabTaToB
TEKYIIETro KOHTPOJIS.

KoMnereHnmy Ha ypoBHE «IIOPOTOBBIi», 3aKPEIUIEHHBIE 3a AMCIMIUINHOM,
He c(hOpPMHUPOBAHBI.

7.MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JNCHUIIJINHBI

YueOHoe 1 y4eOHO-1200paTOpPHOE 000pyI0BaHUE

VYyeOHast aynuTopus JUis TNPOBENEHUS 3aHATHH CEMHUHApPCKOTO THIA, TPYMNMOBBIX H
WHAVBUAYAJIBHBIX KOHCYJNbTallMi, TEKYLNIETO KOHTPOJII M IPOMEXKYTOYHOM aTTeCTalluH,
OCHAII[CHHAsI:

- CIEUUANIU3UPOBAHHOW MeOenblo; JOCKOW  ayJUTOPHOW;  JEMOHCTPalMOHHBIM
000pyIOBaHUEM: TEPCOHATIBHBIM KOMIIBIOTEPOM (HOYTOYKOM); MEPEHOCHBIM (CTallMOHAPHBIM)
MIPOEKTOPOM.

VYuebHas ayIuTopus 1is 1a00paTOpHBIX pabOT, BBIMOIHAEMBIX B KOMIIBIOTEPHOM KJIacce,
OCHAII[CHHAs:

- CIHeUUATU3UPOBAHHOM  MeOenblo;  JIOCKOM  ayJAUTOPHOM;  MEepCOHATbHBIMHU
KOMITBIOTEPAMH.

Jns  caMoCTOATEeNbHOM  pabOThl  OOydaroOImMXCsl IO JUCHUIUIMHE HCIOJb3YETCs
MOMEILEHUE JIJISl CAMOCTOSTEIbHOM paboThl 00yUaIoIIUXCsl, OCHAILIEHHOE:

- CHeIHMAIU3UPOBAHHON MeOeNblo; TOCKON ayIUTOPHOM; MepCOHATbHBIM KOMITBIOTEpAMHU
¢ moakroYeHueM k cetu «Muatepuer» u gocrynom B DMOC dunuana.
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8. OBECIIEYEHHUE OBPA30OBATEJILHOI'O MNPOLECCA JJIsl JINIY
C OTPAHUYEHHBIMH BO3MOKHOCTSAMMU 31O0POBbSI U UHBAJINJOB

B xozxe peanuzanuy JUCHUILUIMHBI UCIOIb3YIOTCS CIEIYIOIIME JTOIOJHUTEIBHBIE METOIBI
00y4yeHHMs], TEKYIIEro KOHTPOJIsl YCIIEBAEMOCTH U NIPOMEXYTOUYHOM aTTecTaluy o0yJaromuxcs B
3aBHCUMOCTH OT MX MHJUBHyaIbHBIX 0COOCHHOCTEH:

AJIS CJIeNbIX M CJIA00BH/ASIIIMX:

- JIeKuuu o(pOPMIIIOTCS B BHJE 3JIEKTPOHHOTO JOKYMEHTA, JOCTYHMHOTO C IOMOIIBIO
KOMIIbIOTEpA CO CHELMATU3UPOBAHHBIM [IPOrPaMMHBIM 00€CIIeUeHUEM;

- NHCbMEHHbBIE 3aJaHMsl BBINOJHIIOTCS HAa KOMIIBIOTEPE CO CHELUATU3UPOBAHHBIM
IPOTrpaMMHBIM 00€CIIEYeHUEM, UIIU MOT'YT ObITh 3aMEHEHBI YCTHBIM OTBETOM;

- oOecrieuynBaeTCs HHIMBUyaTbHOE paBHOMEpHOE ocBemeHue He Menee 300 Jokc;

- JUId BBINOJIHEHUS 3a/laHusl NPU HEOOXOAMMOCTU HPEOCTABIIACTCS YBEJINYHMBAIOLIEE
YCTPOMCTBO; BO3MOXKHO TaKK€ UCII0JIb30BAHUE COOCTBEHHBIX YBEIUUYHMBAIOIINX YCTPONUCTB;

- IUCbMEHHBIE 3aJaHHUs OPOPMIISIOTCS YBEIMUEHHBIM HIPUPTOM;

- 9K3aM€H U 3a4€T MPOBOJATCS B YCTHOW (pOpME WM BBIIOJHSIOTCA B MUCbMEHHOMN
(dopme Ha KOMITBIOTEPE.

AJIS1 TJIYXHMX U CJIa00C/IbIIALINX:

- JeKIMHU OQPOPMIISIOTCS B BUJIE SIEKTPOHHOTO JJIOKYMEHTA;

- MUCHbMEHHBIE 33JJaHUS BHIITOJIHSAIOTCS HA KOMITBIOTEpPE B MUCHMEHHOM (hopMe;

- 5K3aMEeH M 3a4€T IPOBOJATCS B IMHUCBMEHHOH (opMe Ha KOMIIBIOTEPE; BO3MOXKHO
npoBeieHue B (hopMe TeCTHPOBAHMUS.

AJIS JINL ¢ HAPYLIEHUSIMHU OTIOPHO-IBUIaTeIbHOI0 aNIapara:

- JeKuuu OQOPMIISIOTCS B BUJE AJIEKTPOHHOIO JOKYMEHTA, JAOCTYIHOIO C IOMOIIBIO
KOMITbIOTEpA CO CHEIMATU3UPOBAHHBIM ITPOrPaMMHBIM 00eCIIeUeHHEM;

- THCbMEHHbIE 3aJaHMsl BBINOJHIIOTCS Ha KOMIIBIOTEPE CO CHEIHATU3UPOBAHHBIM
IPOTrpaMMHBIM 00€CTIEYCHHEM;

- 9K3aMeH U 3a4€T MPOBOJATCS B YCTHOW (hOpMe WM BBHINOJHSIOTCS B MHUCbMEHHOMN
(dbopme Ha KOMITBIOTEPE;

- UCTIOJIB3YETCs crienuanbHas ydeonas ayauropus st auil ¢ JIOB3 — ayn. 106 rmaBHoro
yuebHoro kopmyca mno azapecy 214013, r. CmoneHck, DHepreTuueckuil mp-u, a.1, 31aHue
HYHEPTreTUYECKOT0 HHCTUTYTA (OCHOBHOW KOPITYC).

IIpy HEOOXOIUMOCTH NpEAyCMaTpUBAETCs YBEIMUYCHHE BPEMEHHU [UIl TOJATOTOBKU
OTBeTA.

IIponienypa  mpoBeAeHHS  NPOMEXKYTOYHOM  arTecTalld Ui OOydaroluxcs
yCTaHaBIMBAaeTC € YYETOM HUX HHIAUBUAYAIbHBIX TCHUXO(PU3NYECKUX OCOOEHHOCTEM.
ITpoMexyTouHast aTTecTallus MOKET IPOBOAUTHCS B HECKOJIBKO JTAIOB.

[Ipu mpoBeneHNM mpoUeaypbl OLEHUBAHUSI PE3YJIbTaTOB OOYy4EHHUs MpeaycMaTpUBaeTcs
UCTOJIb30BAaHUE TEXHUYECKUX CPEICTB, HEOOXOAMMBIX B CBSI3M C HWHAWBUAYAJIbHBIMU
OCOOEHHOCTSIMU 00yYaromMxcs. DTH CPEICTBAa MOTYT OBITh NpeNOCTaBieHbl (UIMATIOM, WU
MOTYT HCIIOJIb30BaThCsl COOCTBEHHbIE TEXHUYECKHE CPE/ICTBA.

[IpoBenenne mpoueaypbl OIEHMBAHHS pPE3YylIbTaTOB OOY4YEHHsS JIOMYCKaeTcs ¢
UCIIOJIb30BaHUEM JUCTAHIIMOHHBIX 00pPa30BaTEIbHBIX TEXHOIOTUH.

ObecnieunBaeTcst AOCTYN K MH(OPMALMOHHBLIM U Oub/aHorpadpuyeckum pecypcam B
cetu UHTepHeT /U1 Kaxkaoro odyyaromerocs B (popmax, ajanTHpOBaHHBIX K OTPAHUYCHUSAM UX
3JI0pPOBbS U BOCTIPUATHUS HHPOPMAIUH:

AJIS CJIeNbIX U ¢J1a00BHSIIIHX !

- B IeyaTHOM (opMe yBEIMUYEHHBIM HIPUPTOM;

- B (hopMe 3IEKTPOHHOTO JOKYMEHTA;
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- B (hopme ayanodaiina.

AJIS TIIYXUX U CJ1a00CAbIIIAIINX:

- B Me4aTHOU (hopme;

- B (hopMe 3JICKTPOHHOTO IOKYMEHTA.

A5 00y4YAIOLIUXCS ¢ HAPYLIEHNSIMHU OTIOPHO-/IBUTaTeILHOTO aNNapara:
- B Ie4aTtHOH (hopme;

- B (hopMe 3IEKTPOHHOTO JOKYMEHTA;

- B popme ayauodaiina.

9. YYEBHO-METOJUYECKOE U UH®OPMAIIMOHHOE OBECIIEYEHUE JACHUIIIAHBI

OcHoBHas JIMTEepaTypa.
1. CmupHoB, FO. A. OCHOBBI MUKPOZJIEKTPOHUKA U MHKPOIPOILECCOPHOM TEXHUKH : ydyeOHOE
nocooue / 0. A. Cmupuos, C. B. Cokonos, E. B. TutoB. — 2-¢ usn., ucnp. — CaHKT-
[MerepOypr : Jlanb, 2013. — 496 ¢. — ISBN 978-5-8114-1379-9. — TeKcT : 37€KTPOHHBI //
Jlanb : anekTpoHHO-OMONMOTeuHas cucrema. — URL: https://e.lanbook.com/book/12948 (nmata
obparenus: 31.01.2024). — Pexxwum gocTyma: Ui aBTOPU3. OJIb30BATEICH.
2. Paccankun, 10. M. OcHOBBI NPOEKTHUPOBAHUS MHKPOIPOIIECCOPHON TEXHHUKU : y4eOHOe
nocobue / FO. U. Paccaakun, A. B. CuannbiH. — Mocksa : MI'TY um. H.O. baymana, 2016. —
75 c¢. — ISBN 978-5-7038-4416-8. — Tekcr: »nexTpoHHBIH // JlaHb : 3JEKTPOHHO-
oubmmoreunas cucrema. — URL: https://e.lanbook.com/book/103544 (mata oOpamicHus:
31.01.2024). — Pexwum jmocTyma: Ui aBTOPU3. MOJIb30BATEIICH.
3. HoBuxos, 0. B. OcHOBBI MHKpONpPOIIECCOPHOW TEXHHMKHM : ydyeOHoe mocobue / 1O. B.
Hosukog, I1. K. CkopoboratoB. — 2-e uzn. — Mocksa : UHTYUT, 2016. — 406 c. — ISBN
978-5-9963-0023-5. — TekcT : 31neKTpOHHBIH // JIaHb : 31eKTPOHHO-OMOIMOTEUHas CUCTEMA. —
URL.: https://e.lanbook.com/book/100250 (mata obpamenwus: 31.01.2024). — Pexum poctyma:
JUIsl aBTOPH3. N10JIb30BATENEH.

JonosHuTeILHAS JTUTEpPaTypa.
1. Tpounxkuii }FO.B. IIporpammupoBanre MUKpOKOHTpoJIepoB cemeirictBa AVR B ycTpolicTBax
IOPOMBINUIEHHONW  AJIeKTpOHMKHU:  MeTtoaudyeckoe — mocodbue  1mo  Kypcy — «OCHOBBI
MUKponporeccopHoit TexHukn» [Tekcr]: Meroandyeckoe mnocodue/ 10.B. Tpounkumit. —
Cmonenck: PUO ¢unnana MOU B r. Cmonencke, 2014. — 68 c. (15 3k3. B 6ubnuoreke)
2. AMEJIMHA, M.A. TlIporpamMMmupoBaHHe MHUKPOKOHTpoJuiepoB cemeiictBa AVR B
YCTPOMCTBAX IIPOMBIIUICHHON DJIEKTPOHMKN Ha si3blke Cu. JIabopaTOpHBIM HPAKTHKYM B 2-X
4acTax 1o kypey «OCHOBBI MUKpoIpolrieccopHoi TexHUKN». Yacte 1 [Tekct]: npaktukym / MLA.
Awmenuna, 10.B. Tpounkuii. — Cmonenck: PUO ¢ununana MOU B r. Cmonencke, 2015. — 56 c.
(40 ok3. B OuOMHOTEKE)
3. AMEJIMHA, M.A. TlporpamMmMupoBaHHe MHUKPOKOHTPOJUIEpOB cemeiictBa AVR B
YCTPOMCTBAaX MPOMBIINIICHHON 3JIEKTPOHUKH Ha si3blke Cu. JlaGopaTOpHBIM MpakTUKyM B 2-X
yacTsx 1o Kypcy «OCHOBBI MUKpoITpolieccopHoit TexHukmny. Yacte 2 [Teker]: npaktukym / MLA.
Awmenuna, FO.B. Tpounkwuii. — Cmonenck: PUO ¢unmnana MOU B r. Cmonencke, 2015. — 108 c.
(40 5k3. B OubnHoTEKE)

Cnncok aBTOPCKHX MeTOAUYECKHX Pa3padoToK.
1. M.A. AmenuHa, KOMIUIEKT JIEKIUN 1O AUCHUIUTMHE «OCHOBBI MUKPOIIPOLIECCOPHON TEXHUKM»
B ¢opmare MyIbTUMEIUMHBIX NpPE3EHTAlMi, pacmojoXeH Ha calTe  Kadenpsl:
https://drive.google.com/file/d/0B_zuGjoSJdggeFONVDJFajNCSDQ/edit?usp=sharing.
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2. H0.B. Tpounkuii, M.A. Amenuna Meroanueckoe mnocodue mo gucHumuinae «OCHOBBI
MUKPOIIPOLIECCOPHON TeXHUKH» (3alaHus M METOJUYECKHE YKa3aHUS 110 BBIIOJHEHHUIO
1ab0paTOpHBIX PaboT) PacIOIOKEHO HA CATe Kadeaphl:
https://drive.google.com/file/d/0B_zuGjoSJdggaT ItVzZRPUH04WDg/edit?usp=sharing

3. U npyrue Mmeronudeckue MaTepuaibl, BKIIOYas: 3afaHusl K JIJAOOpPAaTOPHBIM 3aHATUSM C
METOJUYCCKUMH YKa3aHHUSIMH, CIAiI-PE3eHTAIlM [0 PENICHUIO MPAKTUYCCKUX 3aJaHuil U
pacueTHO-Tpaduueckux padot; 3amanuss Ha PI'P; apxuBbl ydeOHBIX mpoekToB Micro-Cap,
Proteus, AVR Studio pa3menieHsl B 00JIa4HOM XPaHUIIUIIE IO OTKPHITOH CCBIJIKE!
https://drive.google.com/drive/folders/17rxuHNBINnZ18G4EqgLISITlau8 zEdrOf?usp=sharing

4, M.A. Amenuna: Buoeo-nexyuu.
1.1  TapamnenbHble TOPTHI BBOAa-BhIBOAa B MK AVR https://youtu.be/XcNXik18a4s

1.2  Tlporpammuas peanu3sanus T-Tpurrepa Ha accemouepe u C https://youtu.be/YB3Zg8vhORU

1.3  T-tpurrep, mepekIOYaeMblii  KHOMKOW ¢  mporpammueiM  https://youtu.be/gi7dfplOpu0
aHTuapede3rom Ha accembuiepe u C

1.4  Cderyuk UMIYJILCOB HA JIMHUHU ITOPTA BBOJIA BHIBOJIA HAa acceMbiepe https://youtu.be/PvV7BX0-N80

1.5  CyeTymK KIMKOB KHOMKH C MPOrpaMMHBIM aHTHApeOe3rom Ha C https://youtu.be/QYURVv3gL 898

1.6 Cucrema npepsiBanuit MK AVR https://youtu.be/8wU-_Mts8cO

1.7  Cuéruuk KJIMKOB KHOIKM Ha BXOJ€ BHEIIHEro 3ampoca mpepbiBanus  https://youtu.be/7x3P0aUOmBI
Ha accemOiepe

1.8 TIporpamMupoBaHue BpEMEHHbBIX 3a/IepXKEK Ha accembepe https://youtu.be/gofdL60vg64

1.9 Craruueckass WHIWKAIMS HA CEMHCETMEHTHOM WHAamkaTope Ha https://youtu.be/HZVMQPTPzfl
acceMOirepe

1.10 JIuxHamMuuecKas HHIUKAIUS HA CEMHCETMEHTHOM MHAnKaTope Ha C https://youtu.be/ZNzY GfP-vbs
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JIMCT PETUCTPAIIUU UBMEHEHUU
Homnues, @.1.0.
Homepa cTpasui HaMeHOBAHME AIHCE, Hata
Howmep Bcero BHECILIETO BHECEHUS [Hara
1 Ne TOKyMeHTa,
W3MEHEH | pr3MeHe |3aMeHeHH aHHYMHpOB | CTPAHMUIL B HU3MEHEHHUS B W3MEHEHUS B | BBEICHUS
ust HOBBIX IOKYMEHTE BBOJAINCTO JaHHBIN JTAHHBII H3MEHEHUS
HHBIX bIX AHHBIX Y U3MEHEHUS
OK3CMILJIAPD OK3CMILIAP
1 2 3 4 5 6 7 8 9 10

18




