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Pabouas nporpamma cocrassiena Ha ocrore ®IOC BO - Hakanappuar no HanpaBICHHIO

noproroskn 11.03.04 Dnexrponnka u manodnekTponnxa (mprkas MHHEOGDH: ¢
19.09.2017 r. Ne 927) o - P S

Pabouas mporpamma paccmorpena u o100pena Ha 3acelaHnu xapenpr! DneKTpoRHKH B
MHEKPOIJIEKTPOHHKR
17.01.2023, r.nporoxon Ne 5 %

3as. xadespoii = JLIO. Ycarsit

Pa6oyas nporpamma onopena Meronueckoii komuccreii UDHAC

10.02.2023 r. nporokosn Ne 7 —
ﬂpc:xcenaTenb\ﬁ,///_‘/ il % - B.P. Xpamomi

Pabouas nporpamma coctassiena:

JoueHT Kadeaps: SuMD, Kan. TexH. Hayk . JLIO. Yearyii

Penensent: )
ampexrop CL{ OO0 "TEXHOATT Mnsuuupunr” kau. rex. Ha_vx(c/r—E.C. Cycnuisia

JIner akryaauszanun padoueil mporpaMmbl

PaGouas mporpamma nepecMoTpeHa, 0ocyxaeHa u ogodpena st peanuszanuu B 2024 - 2025
y4eOHOM T'OJTy Ha 3aceaHuu Kapeapbl DIIEKTPOHUKH M MUKPOIJICKTPOHUKH

[Iporokom oT 20 . Ne
3aB. kadeapoii J.YO. Ycarsriit

Pabouas nmporpamma nepecMoTpeHa, 00cykieHa u ogo0peHa it peanm3anuu B 2025 - 2026
yueOHOM rojy Ha 3aceaHuu KadeaApbl IJICKTPOHUKH U MUKPOIJICKTPOHUKU

[Iporokom oT 20 1. Ne

3aB. kadeapoii I{.IOFCﬁTBII\/’I

Pabouast mporpamMmma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzamnuu B 2026 - 2027
y4eOHOM Toly Ha 3aceJaHuu Kapeapbl DIEKTPOHUKH H MUKPOIIIEKTPOHUKH

[Ipotrokomor 20 1. Ne

3aB. kadenpoit II.IOj’caTLn?I




Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogqodpena st peanmsanuu B 2027 - 2028
y4eOHOM rojy Ha 3aceqaHuu Kapeapbl DJIEKTPOHUKU U MHKPOIJICKTPOHHUKH

[IpoTrokonm oT 20 . Ne

3aB. kadeapoii ,H.IOFC&TLH\;I

Pabouas mporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanmsanuu B 2028 - 2029
y4eOHOM roj1y Ha 3aceqaHuu Kapeapbl DJIEKTPOHUKUA K MHKPOIJICKTPOHHUKH

[IpoTrokonm oT 20 1. Ne

3aB. kadenpoii ,H.IOFC&TLH\;I




1 Iles1u ocBOEHUSI T CHUTLTHHBI (MOLYJIs1)

[{enpro MUCIUTUIMHEI SIBJISIETCS OBIIAJICHUE CTYJEHTAMH HEOOXOIUMBIM U JOCTATOYHBIM
YPOBHEM MPOGECCHOHANBHBIX KOMIETEHIIUNA B cooTBeTCTBUM ¢ TpeboBaHusmMu OI'OC BO mo
HanpasieHuto noarotoBku 11.03.04 «3nekTpoHuKa 1 HAHOIIEKTPOHUKAY, TPO(UIIH TOATOTOBKU
«IIporpammupoBaHue 1 3IEKTPOHUKA NHPOPMAITUOHHBIX CUCTEM.

CoBpeMeHHOE pa3BUTHE MUKPOIIPOLIECCOPOB U CPEICTB MPOMBIIIUIEHHOW aBTOMATHU3aLUU
HAa OCHOBE COBPEMEHHBIX MHUKPOKOHTPOJUIEPOB MPEIBSBISIOT K BBITYCKHHKY BBICOKHE
TpeOOBaHUS K YMEHHUSM W HAaBBIKAM IMPOCKTHPOBATh W MPOrPAMMHUPOBATH TAKHE CHCTEMBI.
Crneuuanu3upoBaHHbIE  CpeICTBa  NPOEKTUPOBAHHUSA,  BBIMyCKaeMble, KaK  IPaBUJIO,
IPOM3BOIUTENSIMU DJICKTPOHHBIX KOMIIOHEHTOB M TpejajaraeMble pa3paboT4HKy OecIiaTHO,
TaKUX MHUKPOIPOILIECCOPHBIX CHCTEM CYIIECTBEHHO COKpAaIaeT CPOKU CO3JAHMUSI M OTIAJKH
YCTPOHCTB Ha OCHOBE COBPEMEHHBIX MUKpOIporeccopoB. OJHUM U3 BHJIOB MPO(ECCHOHATBHOM
JESTENIbHOCTH AUILTIOMHUPOBAHHOTO CIIEIIMATUCTa MOXET OBITh MPOEKTHO-KOHCTPYKTOPCKAS H
HAYYHO-HCCIICIOBATEIIbCKAsl  JACSATENLHOCT. V3yueHue B paMKax JaHHOW JIHCIUATIIMHBI
npoMmbiiuicHHoro crangapra Intel MSC-51 B ob0mact  MHKPOIPOIECCOPOB  MO3BOJIKT
COBPEMEHHOMY WH)XEHEpY Ha IPaKTUKE I'PaMOTHO HCIIOJIB30BaTh CIOKHOE O0OpyIOBaHHE U
CYILLIECTBEHHO COKPATUTh BPeMsi Ha TOUCK OIIMOOK M yCTpaHEHHE aBapUHHBIX CUTYyalluii B padore,
a Tak)Ke BBIOMPATH ONTUMAIBHBIE METOJBI MPH Pa3pabOTKe MUKPOMPOIECCOPHBIX CUCTEM U
IPaMOTHO MX MPOTPAMMHUPOBATb.

2 MecTO TUCHUILTUHBI (MOIYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOI NPOrpaMMbl

HucuuruinHa Mukponpoueccopsl BXOJUT B 4YacTb y4yeOHOro IulaHa (OpMHUpPYEMYIO
y4aCTHUKaMU 00pa30BaTeIbHbIX OTHOLUIEHUH 00pa30BaTeIbHON MPOrPaMMBI.

Jns  u3ydeHWs  JAUCUUIUIMHBI ~ HEOOXOIMMBI  3HaHUS  (YMEHMs,  BIaJEHUs),
c(hOpMUPOBAHHBIE B PE3YJIbTATE U3YUEHUS TUCIUIUINH/ IPAKTUK:

OCHOBBI MEUKPOIIPOLIECCOPHON TEXHUKU

OTnaouHbIe CpeACTBAa MUKPOIPOIIECCOPHBIX CUCTEM

OneMeHTH! LU(POBOM TEXHUKH

MamnHHBIE SI3bIKH

®u3nKa KOHJICHCUPOBAHHOTO COCTOSHHUS

WNudopmarrka 1 H”HGOPMAITMOHHBIE TEXHOJIOTUU

BBenenue B HanpaBieHue

3HaHus (YMEHHUs, BIAJCHMS), MOIyYEeHHbIE TIPU U3YyYEHUN AAHHOW JUCLUIUIMHBI OYIyT
HEOOXOIUMBI 17151 U3YUYEHUSI AUCIUILIINH/TIPAKTUK:

OCHOBBI IPOEKTHUPOBAHUS FTEKTPOHHOW KOMIIOHEHTHON 0a3bl

CAIIP ycTpoiicTB IpOMBILIUIEHHOMN IEKTPOHUKHU

DNEKTPOHHBIE IPOMBILUIEHHBIE YyCTPONUCTBA

DHepreTudeckas JIeKTPOHUKA

BrinonHenue u 3anura BbITYCKHOM KBaNU()UKAMOHHOM paboThI

[ToaroroBka k caade u cadya rocy1apCTBEHHOTO HK3aMEHa

[IporpaMMupoOBaHHBIE TEXHUYECKHE CPEJICTBA

[IpoekTHas KeATENBHOCTD

[Ipon3BOACTBEHHAS — IPEAIUIIIIOMHAS PAKTHKA

3 Komnerenuuu odyuyarouerocsi, GopMupyembie B pe3yjabTaTe 0CBOCHUSA

AUCHUILINHBI (MOAYJI51) ¥ IJIAHUPYEMble Pe3yJIbTAThl 00y4eHH s

B pesynbraTe 0CcBOCHMS AMCHUILTUHBI (MOIYJs) « MHUKPOIPOIECCOpPhl» 00ydaronuiics
JIOJDKEH 0071a/1aTh CIICAYIOUIMMH KOMIIETEHLIUSAMU:



Kon unnukartopa

Nuaukatop 10CTHKEHUS KOMIIETEHIUN

[TK-1 CniocoGen pa3pabaThiBaTh CTPYKTYpHBIE U (DyHKIIMOHAIBHBIE CXEMBI 3JIEKTPOHHBIX CUCTEM
Y KOMILJIEKCOB, TPUHIIUITHATBHBIX CXEM YCTPOMCTB C UCIOIB30BAHUEM CPEACTB KOMITBIOTEPHOIO

IMPOCKTUPOBAHMA,

IMPOBCACHUCM IIPOCKTHBIX pacucToB n TCXHHUKO-3KOHOMHNYCCKHUM

000CHOBaHHEM IPUHUMACMBIX PESIICHUHN

IK-1.1

PazpabaTpiBaeT 3CKH3HBIA IMPOEKT, BKIIOYAIONINI: BBIOOp CTPYKTYpPHOMH
CXEMBI 3JIEKTPOHHOT'O YCTPOWCTBAa WM CHCTEMBI IIyTEM COIOCTaBICHUS
pa3IMYHBIX BapUaHTOB M MX OLICHKM C TOYKH 3PEHMS TEXHUYECKUX H
HKOHOMHUYECKUX TpeOOBaHUM; paCCUMTHIBAET BCE HEOOXOAUMBIE TOKA3aTeNN
CTPYKTYPHOH CXEMBI 3JIEKTPOHHOI'O yCTPOMCTBA WM CUCTEMBI, B TOM YHUCIIE
IIOKa3aTesy KauecTBa; BbIONPAaeT 1 000CHOBBIBAET CXEMbI BCIOMOTaTENIbHBIX
VCTDOWCTB

[1K-1.2

HpOI/ISBOILI/IT TEXHUKO-3KOHOMUYECKOE 000CHOBAHHUE IMPUHATOT'O pCHICHUA C
pacu€TaMu ce0eCTOMMOCTHU YCTPOfICTBa U CTOUMOCTH €I'0 SKCILIyaTalluu;
CpaBHHBACT C aHAJIOTaMU 10 TCXHUKO-9KOHOMHNYCCKUM XaPAKTCPUCTUKAM




4. CTpPyKTYpa, 00bEM U coiepKaHue TUCHHUIIINHBI (MOIYJIs)
OO0mmast TpyTI0eMKOCTh AMCIUILIMHBI COCTaBisieT 3 3a4eTHbIX enuHul] 108 akan. gacos, B TOM

qucIe:
— KOHTaKTHas pabora — 8,7 akaji. 4acoB:
— ayIUTOpHAs — 8 aKajl. 4acoB;

— paeayautopHas — 0,7 akaj. 4acos;

— camocTosTenpHas padota — 95,4 akaj. 4acos;
— B (hopMe nmpakTuyeckoit moarotoBku — 0 akaj. gac;

— MOJTOTOBKA K 3auéTy — 3,9 aKkaj. yac
dopma arTecTaluHy - 3a4eT

AynutopHast 3 s
KOHTaKTHas paboTa E 3 dopma TeKyIero
=
B aKajl. yacax 5) Bu KOHTPOJIS
Paznen/ tema 2 (B axaz. wacax) E B n . P Kon
> 8 ©|caMoCTOSTENbHOW |  yCIIeBa@MOCTH U
JIACIMTUTHHBI = E s . | xomnerenun
Q & paboTs MIPOME)KYTOYHOM
nab. | mpaxr. | € &
Jlek. =I aTTecTaluu
3aH. | 3aH. | O &
1. Paznen. 1. Mukpomporieccopsl
1.1 Bsenenue.
OcobenHocTH
APXHTEKTYDbI Brinmonnenue
P yP nmabopaTopHBIX
MHUKPOKOHTPOJIJIEPOB W3zydenne u
pabor.
crargapra Intel MCS-51. MOBTOPEHUE
1. 3HakoMcTBO €
O6urme 0COOEHHOCTH TEOPETHIECKOTO .
TIPABJISFOLIHX Mmarepuana o MHTCTPHPOBAMTHOH
zmlf)c OKOHTPOJUIEPOB 05 | 05 15 BceMpa3 enam oTanouHoi cpenoi | TK-1.1, TIK-
POKOHTPOIIICPOB. ’ ’ pas ADsim812. TIpasuna 1.2
OnHOKpHCTANBHEIE JTACIUIUTAHBI,
3aIuCH MPOTPaMM Ha
cucteMbl cOOpa JTaHHBIX MOATOTOBKA K
o sI3pIKEe AcceMOutep.
cemeiicTBa ADuC8xx 71a00PaTOPHBIM
[IpaBuna 3anucu
MPOU3BO/ICTBA Analog paboTam.
. komanz. [IpaBuna
Devices. O61ue
3aIUCH TUPEKTHB.
XapaKTePUCTUKH
MHUKPOKOHBEpTEpa 4
1.2 Ba3oBas apXuTeKTypa
MHKpPO-poB cranmapra Intel
MCS-51. Beimonuenue u
Apudmernxo-oruueckoe Uzydenue u odopmiieHue
ycrpoiictBo. Hasnauenue MOBTOPEHHE 7Ta00paTOPHBIX
BBIBOJIOB ADuC812. TEOPETHIECKOTO pabor
Onwucanue KOHTaKTOB Marepuana o 2. Opranu3anus
o MK-1.1, TIK-
ADuC812. OOmue 05| 05 15 BCEM pasziesiaM BPEMEHHOM 19
CBeleHUsI 00 OpraHU3aliH JACIUTUTAHEI, 3aIePIKKH '
MOPTOB BBOJa-BBIBOJA. MOATOTOBKA K MPOTPaMMHBIM
AnpTepHAaTUBHBIC 1mabopaTOpPHEIM croco0oM B
¢byHKIMY. Cxema paboTam. MHUKPOKOHTPOJLIEPE
3JIeKTpUYecKas ADuC812.
TPUHITUTHATBHAS
MAaKeTHOM TUIATHI




Bremonaenne n

Uzyuenue u odopmiieHHE
MMOBTOPEHHE n1abopaTopHBIX
TEOPETUYECKOTO pabor
1.3 Apxurtektypa MaTepHaia mno 3. Beimonnenue K-1.1. TIK-
MHUKpPOKOHBEpTEpa 0,5 0,5 15 BCEM pa3zzienaM | apu(MeTHYECKHUX U 1 2’
ADuC812 JACHMILINHEI, JIOTHYECKHUX '
MOJATOTOBKA K oreparui ¢
1ab0PaTOPHBIM JTBOUYHBIMU
paboram. MHOTO0aUTHBIMH
YHCIAMH.
Wzydenue n Brinonnenue u
1.4 OpraHuzanusi maMsTH
MMOBTOPEHHE odopmiieHHE
MHKpPOKOHBEpTEpA.
TEOPETUYECKOTO Tab0paTOPHBIX
Mamsre mporpamm (I13V). MATCDHANA [0 aGoT
TMamsare panseix  (O3Y). P P TK-1.1, IK-
0,5 15 BCEM pazzienam 4. dopMupoBaHue
Peructpel  crnenuanbHbIX [ ——— BDCMEHHOM 1.2
¢yukmmit (SFR). Perumcrp ’ P
MOJITOTOBKA K 3aJIepIKKH C
cJI0Ba COCTOSIHUS
1ab0PaTOPHBIM HCTIONIb30BaHUEM
nporieccopa (PSW). .
paboTam. TaliMepoB.
1.5 TaiimMepbI\CUETUHNKH.
TaiiMepbl/cYeTYHKH
MHKPOKOHTPOJIEpA.
Taiimepst 0 u 1.Peructp
Uzydenne u Brimonuenue u
pexuva - paGorel  T/C MOBTOPCHHE odopmIiieHNE
TMOD. Peructp p P
TEOPETHIECKOTO 7Ta00paTOPHBIX
ympasinenus | craryca MATEDHANA 110 aGor
taiimepa TCON. OO6mue P p TIK-1.1, K-
o 9 BCEM paszzaenam 5. UccnenoBaunue
CBelicHHsT O Taiimepe 2. 1.2
o JICIUTUTAHEI, PEXKUMOB PaOOTHI
Pexxumbl paboTh TaliMepoB
MOJITOTOBKA K YHHMBEPCAIBbHOTO
— _ cdernkos.  Jloruka JabOpaTOPHBIM | MpHUeMoTIepeiaTINKa
pabotsr T/C B pexume O. 2?60T2FM p U AIIZQT)
Jloruka pa6otsr T/C B P ’ '
pexxume 1. Jloruka paboTsl
T/C B pexume 2. Jloruka
pabotsl T/C B pexume 3.
1.6 Cucrema npepbIBaHUi.
IlocnenosarenbHble
UHTEp(EHCHI
MHUKPOKOHTpOJUIEpa
ADUC812. UART mopr. B;’(’l?o"”;‘;::;e“
Peructp SBUF. Peructp Nzydenne u P
nmabopaTopHBIX
yIpaBJeHus/cTaTyca MIOBTOPEHHE aGoT
nprueMonepeaTInKa TEOPETUYECKOTO P
6. Uccnenosanue
SCON. CkopocTb MarepHaia 1no
pexumos pabdorer | TIK-1.1, [TIK-
npuema/mnepenadn 2 2,5 26,4 | BceM pazaenam
aHaIoro-1uppoBoro 1.2
uHbOpMaIH gepe3 JACIUTUTAHEI,
. npeoOpaszoBates.
nocienosatenbHbiii UART MOATOTOBKA K
7. UcciiemoBanue
TOPT. 1ab0PaTOPHBIM
o CUCTEMBI
7. CTpyKTypa npephIBaHuUi. paboTam. N
A npepbIBaHUI
TOPUTM o6paboTku
MHKPOKOHTpOJIIEpA.
npepeiBaHus. Bo3moxHbIE
VCTOYHUKH  TPEPHIBAHUSL.
Cucrema IIpepbIBaHUs
MUKPOKOHBEpTEpa
HWroro no pazaeny 4 4 95,4
Hroro 3a cemectp 4 4 95,4 3a4éT
Wroro no qucuunnune 4 4 95,4 3a4eT




5 Obpa3oBaTejibHbIE TEXHOJIOTHH

Jns  peanuzanuy  NPEIyCMOTPEHHBIX BUAOB  y4yeOHOW paboOThl B KadyecTBe
00pa3oBaTeNbHbIX TEXHOJOTMH B MPENOAaBaHUM  JUCHUIUIMHBL  «MHKPOIPOLECCOPBD»
UCIOJIb3YIOTCS TPAAULIMOHHAS U MOAYJIbHO-KOMIIETEHTHOCTHAS TEXHOJIOTHH.

Jliisa popmupoBaHus 3HAHUN 10 JUCHUILIUHE MPETyCMOTPEHbI: 0030pHbIE JEKIIUU — IS

CUCTCMATHU3allU W 3aKPCIJICHUSA 3HAHUHN 11O JUCIHHMITIIINHE, HHq)OpMaHHOHHBIG — A
O3HAaKOMIJICHH CO CTaHAapTaMu U CHpﬂBO‘IHOﬁ HH(bOpMaHHeﬁ, JICKOMKW BU3yalIU3alluu — OJIA
HarjisiiHoro mpeacTaBJICHUA croco6oB pemiceHusd 3aaadv, Hp06HeMHaSI - JJIA  Ppa3BUTHUA

UCCIIEIOBATEILCKUX HABBIKOB ¥ U3yUEHHS CIIOCOOOB PEIICHUS 3a/1a4.

JUis  OCBOGHHMSI JUCIUIUIMHBI TPEIyCMOTPEHBI WHTEPAaKTUBHBIE 3aHATUA. Bce
NPaKTUYCCKUE 3aHSTUS 0 Pa3/ielny MPOBOMIATCS B MHTEPAKTUBHOW (OpME M TMPEAINoararoT
myOJIMYHBIC BEICTYIUICHHUS M 00CyXJIeHUs, B paMkax HHTEPaKTUBHOTO 00yYEHUS MPUMEHSIOTCS
IT-meTonpl  (MCIONB30BAHUE  CETEBBIX  MYJbTHUMEIUWHBIX  YYCOHHMKOB  pPa3paOOTYMKOB
MPOrPaMMHOTO  OOECIICUCHHS, DJICKTPOHHBIX O00pa30BaTENbHBIX PECYpPCOB TIO0  JTaHHOU
JMCIUIIMHE; COBMECTHAsI paboTa B MaJIbIX Tpymimax (2-3 cTyaeHTa) —-MHIUBHIyalbHOE 00ydeHHE
Y KOMaHHas padora.

6 YueOHO-MeTOAUYECKOE 00eciedeHre CAMOCTOSITeIbHOH PadoThl 00yYarOIIMXCst
[TpexncraBneno B npuioxeHun 1.

7 OueHOYHBIE CPeACTBA /1JIsl IPOBeeHHs POMEKYTOUHOI aTTeCcTAlUN
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE O0ecTedeHue TUCIUIIHHBI (MOTYJIs1)

a) OcHOBHas JIUTEepaTypa:

1. CkBopuos, C. B. Opranuzanus MUKpPOIIPOLIECCOPOB M MUKPOIPOLIECCOPHBIX CUCTEM :
yuebnoe nocobue / C. B. CkBoprios, B. 1. Xprokun. — Pszans : PIPTY, 2018. — 80 ¢. — Texker :
3IEKTPOHHBIH // Jlanb : 3NIEKTPOHHO-OMOIMOTEeYHas cucTema. — URL:
https://e.lanbook.com/book/168254 (mata obOpamenus: 25.08.2022). — Pexxum goctyna: s
aBTOPH3. MIOJIb30BATEINIEH.

0) lonoHuTeEIBHAS TUTEPaTypa:

1. Koneno JI.LA. TexHonorus M KOHCTPYKIHS MHUKPOCXEM, MHKPOIPOLIECCOPOB H
MHUKPOCOOPOK [DNeKTpoHHBIH pecypc]. — M.: uznmatenberBo «Jlauby», 2009. — 400 c. — Pexxum
nocryma: https://e.lanbook.com/reader/book/192/#1 . — 3aru. ¢ akpana. - ISBN: 978-5-8114-0766-
8

2. KouykoBa O.A., Ycaras T.B., Ycarsiit JI.}O. DnekTpoTexHUUecKre YEPTEKH U CXEMBI:
yuebnoe mocobue / O. A. Kouykona., T.B. Ycaras, I.10. Ycatsiid. - Marauroropck: M3a-Bo
MarnuToropck. roc. Texs. yu-ta um. I'. 1. Hocona, 2016. - 68 c.

3. Hemommusimuii, O. B. IIpoexkTupoBaHHe CEHCOPHBIX MHKPOIIPOIECCOPHBIX CHCTEM
ynpaBneHus: [DnekTpoHHblii pecype] :Monorpadus / O. B. Henomusimmii, E. A. Beiicos. -
Kpacnosipck: Cubupckmii  penepanpubiii  yH-T, 2010. - 149 c. — pexum jgocryna:
http://e.lanbook.com/books/element.php?pll_id=6047 - 3arx.c skpaHa.

4. Jlesuukuii, A. A. IlpoextupoBanue MukpocucteM. [IporpamMmMmHbie cpeacTBa
obecrieuennss CAIIP [DOnextponHslii pecypc] : Yueb. mocobue / A. A. Jlesunkwmii, I1. C.
Mapunymkusa. - Kpacnosipck @ Cu6. demep. yn-t, 2010. — 156 c. — pexum npocrymna:
http://e.lanbook.com/books/element.php?pll_id=6046 - 3arm.c sxpaHa.

5. laneniepun M. B. Dnextponnas texuuka: Yueouuk / M.B. NanbnepuH. - 2-€ u3 ., ucmp.
u nont - M - T AOPVM- HUTT Uacdna-M 2012 -23K2 ¢

B) MeToanyeckne ykazaHus:
1. borayenkos, A. H. LlugpoBsie ycTpoicTBa U MUKPOITPOIIECCOPHI | METOAMYECKHE



ykazanust / A. H. BorauenkoB. — MockBa : PTY MMUPDA, 2022. — 77 c.— Tekcrt:
SIIEKTPOHHBIH // Jlanp : AIIEKTPOHHO-OMOIHOTeUHAS cucTema. — URL:
https://e.lanbook.com/book/240125 (mata obOpamenus: 25.08.2022). — Pexxum mocryna: s
aBTOPU3. I10JIb30BATEIICH.

2. bpaxxaukosa, E. B. ApXuTeKkTypa npoueccopoB 1 MUKPOIIPOIIECCOPOB : METOIHYECKUE
ykaszanusi /| E. B. BpaxuukoBa. — Mocksa : PTY MUPDA, 2021. — 36 c.— Tekcrt:
9JIEKTPOHHBIH // Jlanb : AJIEKTPOHHO-OMOIMOTEeUHAS cucrema. — URL:
https://e.lanbook.com/book/218396 (mata obOpamenus: 25.08.2022). — Pexxum poctyna: s
aBTODH3. TI0JIH30BATEIICH.

r) [Iporpammuoe odecnneuenne u UHTepHeT-pecypcebl:

IIporpammHoe o0ecnieueHune

Haumenoanue [10 Ne norosopa Cpox aeicTBus JTUIIEH3UN
MS Office 2007 Ne 135 oT 66CCPOMUHO
Professional 17.09.2007 P
7Zip cBOOOTHO 0eccpoyHO

3J'IeKTp0HHBIe IIJIaKaThbl

0 Kypcy
" ABTOMaTHU3UPOBAHHBI 11-903-13 or

€ CHCTEMBL YNPABICHAA | ) ne'n 1 2 06eccpouHo
Ha OCHOBE

MUKPOTIPOIIECCOPHBIX

TEeXHOJIOTHUI"

Arduino CBOOOIHO 0EeCCPOUHO
FAR Manager CBOOOIHO OECCPOUHO

HpO(l)eCCI/IOHaJII)HbIe 0a3bl JAHHbIX I/Il—[q)OpMaIll/[OHHble CIIPaBOYHLIC CUCTEMbI

HazBanue kypca Cchlika

OneKTpoHHas 0aza  HEepUOANYECKUX

n3naauii East View Information Services, https://dlib.eastview.com/

Hamwmonansnas UH(OPMaIIMOHHO-
aHanutuueckas cucrema — Poccuiickmii|URL: https:/elibrary.ru/project_risc.asp
nHIeKkCc HayyHoro rmruposanug (PUHII)

ITouckoBas cucrema Axanemus Google

(Google Scholar) URL.: https://scholar.google.ru/

Nudopmannonnas cucrema - Equnoe okHO

URL: http://window.edu.ru/
JOCTVYIIa K I/IHd)OpMaI_II/IOHHBIM pecypcaM

denepasibHOE rocyJJapCTBEHHOE
orokeTHoe  yupeskaenne «®Denepansubiii|URL: http://wwwl.fips.ru/
UHCTUTYT TPOMBIIIITIEHHON
Poccuiickas I'ocynapcrBennas

Submiorexa. Katator https://www.rsl.ru/ru/4readers/catalogues/

DnekTpoHHBIE  pecypchbl  Ooubnmoteku|https://magtu.informsystema.ru/Marc.html?locale=r
MI'TY um. .. HocoBa u

YHuBepcurerckas nHpopMaloOHHas

cvcrenia POCCIIS https://uisrussia.msu.ru

9 MaTtepuaJIbHO-TEXHHYECKOE o0ecTedeHne TUCIUTLITHHBI (MOLYJIs1)

MaTCpI/IaJIBHO-TeXHI/I‘-IGCKOG obecrneucHUe JUCIUIIIIMHBI BKJIIFOYACT:



Tun u HazBanue ayautopur OCHalIEHUE ay IUTOPUH

KowmmbrloTepHsle  kiaccel  yHUBepcUTeTa  [lepcoHanbHBIE  KOMITBIOTEPHI  CO
CHEIHUATH3UPOBAHHBIM IIPOTPAMMHBIM 00ECIICUCHHEM.

J1Jist 9TeHUS TEKINI: TOMEIICHHE U TEXHUYECKHE CPECTBA ISl IEMOHCTPAIIMH IPUMEPOB
U CIIOCOOOB MTPOEKTUPOBAHHUS, BUACO (PHIILMOB U ITpe3eHTaIMi. MyIbTHMEIHITHOE 000pyI0BaHHE
(ayn. 460, 365).

CrienraaM3upOBaHHbI KOMITBIOTEPHBIH Kitacc (nabopatopust 343) 5 KOMIUIEKTOB
otiamounbix miat Triscend TE512S32 ¢ Gnokamu nutanust + 5 B 0,5 A, 5 kommnsrotepos ¢ O3Y
He meHee 512 Mb, mo6oi HY rereparop, AByXKaHaIBHBIN OCIuLIOTpad ¢ pa3BepTKOi HE MeHEee
0,2 MKC, M3MEpUTEIh YaCTOTHBIX XapakTepucTuk. [Iporpammuoe obecrieuenue Triscend FastChip,
nporpammsl Juist pacdera kodddumuentos GuibtpoB KUX 1 BUX.

Ayautopun IS CAMOCTOSITENTEHOW pa0OThI: KOMITBIOTEPHBIC KJIACCHI; YATATBHBIC 3aITbI
oubmorexku Ilepconanpupie komubioTepsl ¢ maketom MS Office, Beixomom B MHTEpHET U ¢
JOCTYIIOM B JIEKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTENIbHYIO CPEAy YHHUBEPCHTETA

[Tomemenne Uit  XpaHeHUs H  NPOPHIAKTHUECKOIO OOCIY)KMBaHHS  y4eOHOIO
00opyI0BaHUsA

Cresutaxu g XpaHSHHs y4eOHOT0 000py T0BaHUS.

[Ixadw! a7 XpaHeHUS YIeOHO-METOINICCKOM JOKYMEHTAIUH, y9eOHOro 000py10BaHus
1 y4eOHO-HaIJISITHBIX TOCOOUH.



[Tpunoxenue 1

6. YueOHO-MeToAMUYecKOe o0ecnedeHUEe CAMOCTOSITeIbHOH pPadoThl 00Yy4YarOUIUXCS.

OrneHouHbIe cpesicTBa AJIs TEKYILEro KOHTPOJIS yCIIeBaeMOCTH, IPOMEXYTOYHOM aTTeCTallH 110
UuToraM OCBOCHHUA NJUCHUIIIINHBI.

B Teuenne CeMCCTpa NpCAyCMOTPCHO BBIINOJIHCHUC YCTHBIX W IMMCbMCHHBIX KOHTPOJIbHBIX
paboT Mo AuCHMIUIMHE (10 WHIWBHIyalbHBIM BapHaHTaM), MPOBEpKa pabOT — €XKEHEAENbHO,
3aIuTa JIabopaToOpHBIX padoT.

OcHoOBHast yacTh 3aJaHUil BBIIOJIHAETCS Ha 3aHaTusX. CamocrosATenbHas paborta
MpeayCMaTpUBACT:

- MOATOTOBKY K 3aHATHSM, M3Y4YEHHE HEOOXOAMMBIX pa3JIelOoB B KOHCIIEKTAaX, yU4EOHBIX
OCOOMSIX U METOJMYECKUX YKa3aHUsSAX; padoTa co CIIpaBOYHOM JIUTEPATypOi

- UCTIPaBJICHUE OMIMOOK, 3aMedanui, ohopmiIeHHE JTa0OPATOPHBIX PabOT.

CamocrtosiTeibHass padoTa B XoJe ayJAMTOPHBIX 3aHATHN IPEANONAracT: U3yuyeHUe U
IOBTOPEHHE TEOPETUYECKOr0 MaTepuaja IO TeMaM JeKIUH (1Mo KOHCIeKTaM M ydeOHOH
JAUTEpaType, MeTOAMUYECKUM YKa3aHUSIM), peIlieHHE 3a/1a4, BBINOJIHEHNE HHANBUYaIbHBIX padoT.

CamocrosiTesibHAas pad0Ta MO KOHTPOJIEM MPeNnoJaBaTes PE/noaraet MoroToBKy
KOHCIICKTOB M BBIITOJIHCHHUC HCO6XOI[I/IMI)IX PacucToB 1O pasaciaM JUCHUIUIMHBI, pCHICHUC H
IpOBEpKa MpernoiaBaresieM 3a/1a4, JJab0paTOPHBIX paboT, paboTa ¢ METOIMYECKON JINTEPATypOH,
MOJITOTOBKA K 3a4ETy.

BueaynuTopHas camocTosiTeJIbHAsi padoTa CTYJEHTOB IIPEANONAracT IOATOTOBKY K
7a00paTOPHBIM 3aHATHSIM, IIOATOTOBKY K KOHTPOJBHBIM pa0oTaM, BBINOJHEHHE 3a/aHUil
(;1rabopaTOpHBIX PaboT), MOATOTOBKY K 3a4eTy; U3yUeHHE HEOOXOJUMBIX Pa3/ieioB B KOHCIIEKTaX,
y4eOHBIX MOCOOMSIX M METOAMYECKHX YKa3aHMsX; paboTa CcO CIPAaBOYHON JHUTEpaTypoOu,
UCIpaBJieHUE OIIMOOK, 3ameudaHui, odopmieHue padboT; paboTy ¢ KOMIIBIOTEPHBIMU
rpaguyeckuMy TaKeTaMd M 3JIEKTPOHHBIMU YyuYeOHHMKaMHU pa3paOdOTUMKOB MPOTPaMMHOIO
o0ecrieyeHns Mo AUCIATUINHE.

ITo nanHO# AMCHMNIMHE MPETYCMOTPEHBI Pa3InYHbie BBl KOHTPOJIS Pe3yabTaTOB
00yuYeHusi: mexywutl KOHTPOIh (KEeHenelbHas MPOBEPKA BBIMOJHEHUS 3aJaHUN M pabOTHI C
y4eOHOU JUTEPATypoO), nepuoouyeckuii KOHTPOIIb (J1abopaTopHbIE PabOTHI) MO KAXKIOH Teme
TVICIIATUTHHBL, NPOMeNCYMOUHbli KOHTPOJIh B BUJIE 3a4eTa 6 cemectpe.

Temb1 (paznens) Buna camocTrositenpHOM pabOTHI DopmbI
KOHTPOJISt
JUCIUTIAHBI
IToaroroBka K JICKUMOHHBIM U IIposepka u
Beenenne. 71a00PaTOPHBIM 3aHATHUSIM. 3aInTa
OcobennocTn Brimmonnenue  u opopmiieHHe NTaGOPATOPHBIX
APXMTEKTYPBLI MHKPO- | 7a00paTOPHBIX PadOT IO TEMaM:
pabor. 3auer.
poB cranaapta Intel
MCS-51 1. 3HaKOMCTBO C HMHTETPUPOBAHHOU
OTJIAIOYHON cpenou ADsim&812.




ba3oBas apxurektypa | IIpaBuwia 3anucu nmporpaMMm Ha s3bIKE
MHKpPO-pPOB cTanaapra | Accem6uep. IlpaBuiia 3anucu KoMaH[.

Intel MCS-51 [IpaBuna 3anucu TUPEKTUB.
A 2. Opranuzanus BpPEMEHHOM
PXUTEKTYpa
3aJIepKKH MPOrPAaMMHBIM CIIOCOOOM B
MHMKPOKOHBepTepa ADUCS12
ADUCS12 MHUKPOKOHTpOJLIepe .

3. BommonHenue apupMeTHYECKHX U

Oprannsaunﬂ nmamMsiTu JIOTHYECKUX onepaunﬁ C JBOMYHBIMH

MHKPOKOHBepTepa MHOT'00aWTHBIMU YMCIIAMH.

Taiimepbi\caeranku 4, dopmMupoBaHUE BPEMEHHOM
3a/ICPKKU c HCI0JIb30BaHUEM
TaiiMEepOB.

5. HccnenoBanue pexuMoB pabOThI
YHHUBEPCAIBHOIO IPUEMOIIEPENATYNKA
(UART).

6. HccnenoBaHue pexuMOB pabOThI
aHAJIOTO-TIU(PPOBOTO
npeodpaszoBaress.

7. Uccnenosanue CUCTEMBI
IIPEPBIBAHNI MUKPOKOHTPOJLIEPA.

Cucrema npepbiBaHuil

TeMbl J1a00paTOPHBIX PadoT:

1. 3HaKOMCTBO C WHTETPHPOBAHHOW OTIHamouHON cpemoir ADsim812. IlpaBuna 3amucu
nporpaMMm Ha s3bike AccemOnep. IlpaBuna 3anucu komasn. I[lpaBuna 3ammcu AUPEKTHB. 2.
Opranu3zaiys BpeMEHHON 3aJIep>KKU TPOrPaMMHBIM CIIOCOOOM B MUKpOKOHTpoiiepe ADuC812.

3. BoinonHeHne apupMeTHYECKUX U JIOTHUECKUX OIepaluii ¢ TBOMYHBIMU MHOTOOAUTHBIMU
YHUCJIaMHU.

4. ®opMHpOBaHHUE BPEMEHHOM 3aJIEPIKKH C UCIIOIb30BAHUEM TaliMEPOB.

5. UccnenoBanue pexxMMoB paboThl yHUBepcalbHOTO puemonepenatanka (UART).

6. VccaenoBanue pexxuMoB pabOThl aHATIOTO-IIU(PPOBOro peoOpa3oBaTeis.

7. ccnenoBaHue CUCTEMBI TPEPBIBAHUA MUKPOKOHTPOJLIEPA.

MeToauuecKkue PECKOMEHIAUHU TJIA CTYACHTOB K J'laﬁOpaTOpHI)IM 3aHATUAM

1. Vcarsiii [1.}O. Onucanne HHTETPUPOBAHHON OTIIAIOYHON CPEIbl JJIsI MUKPOKOHTPOJIEpa
ADuCB812. Metoaunueckas pazpabotka. - Marnurtoropck, 2005. — 32 c.

2. Yecarsrni [1.}O CripaBoYHUK IO cHCTEMe KOMaHI MUKPOKOHTPOJUIEpOB cTaHaapra Intel MCS-
51. - Maruuroropck, 2010.
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7 OIIeHO‘lHLIe cpeacrea AJid MPpoOBEACHUSA HpOMe)KYTO‘lHOﬁ aTTeCTallumn

[TpoMexxyTouHass arTrecTanmusi HMMEET IENbI0 ONPEACTUTh CTENeHb JOCTHIKCHUS
3aITAaHUPOBAHHBIX PE3YJIbTATOB OOYYEHUS 1O JUCHUIUIMHE (MOJIYIII0) 32 ONPEIEICHHBINA TIEPUO/T
oOyueHHs (CeMecTp) M MOXET MPOBOAMTHCA B (opMe 3adera, 3avera C OICHKOH, dK3aMeHa,
3alUTHl KYpCOBOTO MpoekTa (paboTsl).

I[aHHBIfI pa3acit COCTOUT UX JIBYX ITYHKTOB!: a) HJ'IaHI/IpyeMLIC PE3yJIbTaThl O6y‘leHI/I$I u
OOCHOYHBIC CpEACTBA IJIsA IIPOBCACHUA HpOMe)KYTOqHOﬁ aTTCCTallH. 6) HOpﬂ,Z[OK IIPpOBCACHUA
HpOMe)KYTOqHOﬁ aTTCCTally, ITIOKa3aTC/IM U KPpUTCPHUH OLICHHBAHHA.

a) HJIaHI/IpyeMbIe pe3yJdbTaThbl oﬁyqe}mﬂ H OICHOYHBIC CpPpeACTBa NJisl NPOBCIACHUA

l'lpOMe)KYTO‘IHOﬁ aTreCcralmum:

Kon
WHIUKATOP
a

Nuaukarop qocTrxeHust
KOMIIETEHIINU

OneHouyHbIE CPEACTBA

IIK-1: cnocoOHOCTBIO CTPOUTH l'[pOCTQi;IIlIHQ (bn3uqec1me H MAaTEMATHYCCKHEC MOJ€/IN
l'lpHﬁOpOB, CXEM, YCTpOﬁCTB H YCTAHOBOK 3JIEKTPOHUKHU U HAHOJJIEKTPOHUKH
Pa3JIU4YHOIO (l)yHKlIHOHaJ'll)HOFO HasHA4YCHHUA, a TAK/KE UCITOJIb30BAThL CTAHAAPTHBIC
nporpaMMHbI€ CpeacTBa X KOMIIBIOTCPHOT0 MOAECJIUPOBAHUS

T1K-1.1:

Pa3zpabartbiBaeT 3CKU3HBIN
IIPOEKT,  BKJIKOYAIOLIUN:
BBIOOp CTPYKTYpHOI
CXEMBI AJIEKTPOHHOTO
YCTPOMCTBA WJIA CUCTEMBI
NyTeM  COINOCTaBJIECHUS
pa3IMYHbIX BapUaHTOB U
UX OLUEHKH C TOYKH
3peHUs] TEXHUYECKHX U

BOHpOCbI AJISl MOJATOTOBKH K 3a4€TYy:

Hazosute CTIOCOOBI azpecaryu
MukpokonBeprepa ADUC812 u Hapucyiite
rpad myTei nmepenadn TaHHBIX.

Crnoxure 7Ba JBOMYHBIX MHOTOOANTHBIX
gyrcima. Oba cmaraeMbIX pacroJIOKEHBI B
PE3UACHTHON MaMATH JTAHHBIX, HAYMHAS C
MITQIIero aapeca. Pesynbrar momecTure B
R2.

Hazosute CTIOCOOBI azpecaryu

3K0HOMqufKHX mukpokonBeprepa ADUC812 u xomaH[bI
TpebOoBaHHii; Tepeiau JaHHBIX.

pacCUUTHIBACT BCC OpranusoBarb II0CJIEI0BATENIbHYIO
HE00X0IMbIe nepefady JaHHBIX U3 aKKyMyJsTopa Ha

MOKa3aTeNN CTPYKTYPHOU
CXEMBI 3JIEKTPOHHOIO
YCTPOWCTBA UJIM CUCTEMBI,

HYyJIEBOM BBIBOJ IOpTa 2, a Ha HYJIEBOU
BBIBOJL TIOpTa 3 MHBEPCHOE 3HAYCHUE.




Kon
WHJIUKATOP
a

WNHnukaTop 10CTHKEHUS
KOMIIETEHIINHU

OneHouyHble CpeacTBa

B TOM YHCIIE MOKa3aTesln
KadyecTBa; BbIOMpaeT U
000OCHOBBIBAET CXEMBbI
BCIIOMOTATENbHBIX
YCTPOWCTB

10.

11.

12.

13.

14.

15.

Ilepegaua  BbINOJHSETCA  MIIAQALIUMHU
OuTamu BIIepes.

Hazosure obmue XapaKTePUCTUKH
COBPEMEHHBIX ~ MHUKPOKOHTPOJIJIEPOB U
cucreM cOopa  JaHHBIX  ceMmelcTBa
ADuC812.

Hanummre nporpamMmy OKU/IaHUS
«OTPULATETILHOT0» UMITYJIbCA CUTHAJIA TIPH
HNOJKJIIOYEHUHN JaTyuKa K 3-My BBIBOIY
nopra 1, mpW YCIOBUM 4YTO HavaabHOE
COCTOSIHUE BX0/1a — €IMHUYHOE.
CrpykrypHast OpraHu3aIys
Mukpokonseprepa ADUC812. (HazoBuTe
oOuiye XapakTepUCTUKHM U HapUCyHTe
(YHKIIMOHATIBHYIO CXEMY )

Iloacuurarts KOJIHNYECTBO
«TI0JIO’KUTEIIBHBIX UMITYJIbCOB
NoCTyHalomMx Ha BXoAd 3 mopra 2.
PesynbraT coxpanuts B RO 6anka 2.
Pacckaxute 00 opranmzamuun O3V
MukpokoHBeptepa ADUC812. Hapucyiite u

MTOSICHUTE MIPOTrPaMMHYIO MOJIEIb
ADuC812.

Hanumwure mnporpammy dopmupoBaHus
NIEPUOIUYECKOTO YIIPABJIAIOLIETO

BO3JIEHCTBUS (MeaH/Ap) Ha 2 BBIBOJE MOpTa
3.

Pacckaxxute 00 opranmzamuu  [I3Y
MHUKpokoHBepTepa  ADuUC812 u
perucTpax CrenuasbHOTO Ha3HAYCHUSI.
Pacckaxxute o perucTpe ciaoBa COCTOSHHS
rporeccopa.

[Momyunts  maccuB w3 255  Oaiit
NIepeJaHHbBIX BHEITHIM yCTPOHCTBOM Uyepes
UART nopt ¥ MoMecTUTbh 3TOT MAaCCUB B
MaMsITh JaHHBIX HCIOJNB3YsS KOCBEHHYIO
anpecanuio. (ckopoctb paborel UART
1200 6urt/c)

PacckaxxuTe 00 opraHuzaiuy NOpTOB BBOAA
— BBIBOJIa MHUKpokoHBeprepa ADuUC812.
(obmme  cBedeHHUs,  aJbTEPHATUBHBIC
(hyHKITIH)

Borancnute Bpemst 3a€p>KKH B CIETYIOLIEH
MOJIIPOrpaMMe MPH YacTOTe pe3oHaTopa 12
MIn:




Kon
WHJIUKATOP
a

NHnukaTop JOCTHKEHUS
KOMIIETEHIINHU

OneHouyHble CpeacTBa

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

DELAY:

MOV R7,#200

DLY1: MOV R6,#229
DINZ R6,$

DINZ R7,DLY1

RET

Pacckaxute o pexumax paboThl TaiiMepoB
— CYETYMKOB MUKpokoHBepTepa ADUC812.
[osicaute noruky padotsl T/C 0 B pexume
0.
Iosicaute noruxy pa6ots! T/C 0 B pexxume
1.
Iosicaute noruxy padots! T/C 0 B pexxume
2.
Iosicaute noruxy padots! T/C 0 B pexxume
3.
Pacckaxure 0 MIOCJIEI0BATEIbHBIX
uHTepdeiicax MHUKPOKOHBEPTEpPA
ADuUC812. Oco0eHHOCTH U  PEeKHUMEI
paboThl MOCieA0BaTeNbHOIO HHTepdeiica
UART.
Ilosichute pexumsl 0 u 3 paboThI
nocnegosarenabHoro nurepdeiica UART.
Ilosichute pexumsl 1 u 2  paboThl
nocnegosarenabHoro uurepdeiica UART.
CkopocTb npuema/nepenadun uHpopMaIuu
yepe3 mnocnenoBarenbHbll UART  mopr.
Peructpst yTnpaBJIeHUs/CTaTyca
preMoIepe1aTunKa.
Cucrema npepplBaHMsI MUKPOKOHTpOJUIEpA
ADUC812 (cxema mpepsiBaHUs, TaOIHIIA
BEKTOPOB  TpPEPbIBAaHUN,  IPUOPUTETHI
MIPEPHIBAHMIA ).
BoruncnuTh Bpems 3a1€p>KKH B CIIEAYOMIEN
MOJIpOrpaMMe IpU YacTOT€ PE30HATOpa
11,0592 MI'u:

DELAY:




Kon
WHJIUKATOP
a

WNHnukaTop 10CTHKEHUS
KOMIIETEHIINHU

OneHouyHble CpeacTBa

217.

28.

29.

30.

31.

32.

33.
34.

35.

36.

MOV R7,#200

DLY1: MOV R6,#229
DINZ R6,$

DINZ R7,DLY1

RET

Crpyktypa u xapakrepuctuku ALIL
Peructpel  ympaBiieHUssT U PETUCTPHI
JTAHHBIX.

3aOMHUTh BO BHELIHEH MaMATH JaHHBIX
CONIEp’)KUMOE  perucrpoB  Oanka 2.
HavyalbHbIH aapec BHemHeH mamsatu S000h
Crpyktypa u xapakrepuctuku ALIL
Bo3moxHoctn  paboTBl ¢ BHEIIHEH
NaMATBIO ITPH IToMoIIH KoHTposuiepa DMA.
[lepenate comepxumoe O0ypepa UART B
NaMATh JIAHHBIX MHCIIONB3Ysl KOCBEHHYIO
ajipecaruio.

Pexumel paboThI " pErucTphI
ynpasnenus/ctaryca ALIL

ITomyunts MaccuB U3 5 OaliT meperaHHBIX
BHEIIHUM ycTpoiictBoM dyepe3 UART nopr
U TIOMECTUTh JTOT MACCUB B TaMSITh
JTAHHBIX UCIIOJIB3YS KOCBEHHYIO
anpecanuio. (ckopocts paborel UART
MIPOU3BOJIbHAS)

Bunpel agpecannn u KoMaH (bl BETBJICHUS.
Hanummure porpaMmy OKUJJaHUS
3aMbIKaHHS KOHTAaKTa JaT4MKa C BblAAuei
norndeckoi 1 Ha BeIBOI 1 mopTa 3.

Bunsl agpecaiuu ¥ KOMaHI(bl OMTOBOTO
rpoleccopa 1 JIOTHYeCKue KOMaH Ibl.
Hanummwre IporpaMmy OKHJaHUS
pa3MbIKaHUsl KOHTaKTa JIaTYMKa C BblAauei
noruyeckoi 0 Ha BeIBOJ 3 mopTa 1.




Kon

HHIMKATOP | Py npkaTop mocTHKeHHs
a OneHouyHble CpeacTBa
KOMIICTCHIIN
I1K-1.2: [lponsBoaut  TexHuko- | IloaroToBneHHble U OQOPMIIEHHBIE TaOOPATOPHBIE
HKOHOMUYECKOE paboTBhL.

000CHOBaHHE NIPUHATOTO

3amura 1a00paTOPHBIX padoT.
pelieHuss ¢ pacderaMu

cebecTonMOCTH Tembl 1a60paTOPHBLIX PadoT:
YCTpOUCTBa 1 CTOMMOCTH 1. 3HakoMCTBO C  HMHTEIPUPOBAHHOMN
ero AKCIUTyaTaluy; | oTiaaaouHo cpepoir ADsim812. IlpaBuna 3amucu

CpaBHUBAET C aHAJIOraMu nporpamMm Ha A3BIKC ACCGM6Hep. HpaBI/IHa 3aIlIucu
KOMaHI. HpaBI/IHa 3aIIMCH JAPECKTUB. 2.

o TEXHHUKO- o b
raHu3alysl BpEMEHHOMN 3a/Iep>KKH IPOrPaMMHBIM
HKOHOMUYECKUM p 1A Bp A1ep porp
croco6oM B Mukpokontpoiuiepe ADuC812.
XapaKTCpHCTHKaM 3 Bemmonnenne — apudmMetrHueckux U

JIOTUYECKHUX ornepauuii c JBOMYHBIMU
MHOT00aWTHBIMH YUCJIAMHU.

4. ®opMUPOBaHHE BPEMEHHOW 3aJEPKKHU C
HCIIOJIb30BAaHUEM TaiMEPOB.

5. HccnenoBanue  peXMMOB  PabOTHI
yHuBepcanpHoro npuemonepenatanka (UART).

6. HccnenoBanue pexuMoB pabOThl aHAJIOTO-
1M (poBOro mpeodpazoBaTes.

7. HccnepoBaHue CHUCTEMBI IIPEPBIBAHUN
MHUKPOKOHTpPOJLIEpA.

0) [Topsinok npoBeeHusi NPOMEKYTOUHOM aTTeCTALMH, IOKA3ATEJM U KPUTEPUH
OLICHUBAHMSA:

IIpomexyTouHast arrecTanus N0 JUCUUILIMHE BKIFOYAET TEOPETUYECKUE BOIIPOCHI,
MO3BOJISIOIINE OLEHUTh YPOBEHb YCBOCHHUSI 00YYarOIMMUCS 3HAHUH, U IPAaKTUYECKUE 3a/1aHus,
BBISBJISIFOIIME CTENIEHb CPOPMUPOBAHHOCTH YMEHUM U BJIaIeHUH, POBOJUTCS B popMeE 3aUeTa B
KOHIIE Ka)KJI0r0 CeMecTpa.

Meronnueckue ykazaHus U1 HOATOTOBKH K 3a4€Ty: JUIsl IOATOTOBKH K 3a4€Ty CTYJEHT

JOJIKEH OCBOUTH BCE U3YyYAaCMBbIC TEMBI, B TOM YHCJIC U OTBEACHHBIC IJIsI CAMOCTOATCIIBHOT'O
HN3YYCHUS, BBIIIOJHUTD U CAATh BCC Fpa(l)I/I‘-IGCKI/Ie JIMCTBI U BBIITOJHUTH BCEC KOHTPOJIBHBIC
paboTHI.

Iloka3aTesin U KpUTEPUH OLICHUBAHUA 3a4eTA:

— «3a4YTeH0» — OOYYarONIUICS AEMOHCTPUPYET BBICOKUHA YPOBEHBH CPOPMUPOBAHHOCTH
KOMIIETSHIIN, BCECTOPOHHEE, CHCTEMaTH4YeCKoe W TIIy0OKoe 3HaHWe YYeOHOro MaTepuaina,
CBOOOZHO BBIMOJHSAET MPAKTHUYECKHUE 33JaHUs, CBOOOJHO OINMEpHUpPYET 3HAHHUSIMH, YMEHUSIMHU,
MPUMCHSACT UX B CUTyalludX MOBBIIIIEHHON CII0KHOCTHU.

— «He 3a4TeH0» — 00yJaIoLIUIiCs 1eMOHCTpUpPYET 3HaHUs He Ooiiee 20% TeopeTuuecKoro
MaTtcpHalia, JOMyCKacT CyIICCTBCHHBIC OH_II/I6KI/I, HC MOXKCT IMOKAa3aTh MHTCJUVICKTYaJIbHBIC
HABBIKU PEUICHUS MPOCTHIX 3a/1a4.






