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PaGouas mporpamMma cocrasiena Ha ocHope ®T'OC BO 1o Harpas/eHHIO IO/rOTOBKH
11.03.04 DreKTpoHHMKA W HAHOIIEKTPOHHKA (YPOBEHB Gakanappuara) (mpuka3 MurOGpHAYKH
Poccuu ot 19.09.2017 r. Ne 927)

PaGouast mporpaMMa pacCMOTpeHa M 0/100peHa Ha 3ace/laHAH kadepbl DNEKTPOHUKH H
MHKPOIJIEKTPOHUKH

13.02.2020 r. mporoxon Ne 6 Q 2

3aB. kabenpoi ) C.W. JIlykssHOB
Pa6ouas mporpamMma 0106peHa MeTOTMIECKO! KOMHCCHEH U3uAC
26.02.2020 r. mpoToxos Ne 5 g

Ipencenarens i C.U. JlykpsiHOB
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JIner akryaauszanuu padoueil mporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogqodpena st peanmszanuu B 2021 - 2022
y4eOHOM roy Ha 3aceqaHuu Kadeapsl DJIEKTPOHUKU ¥ MHUKPOIICKTPOHUKH

[Ipotokom ot 20 r. Ne

3aB. kadeapoii C.Hn. nyLﬁHOB

Pabouast mporpamMmma repecMoTpena, 00CcykaeHa u 0100peHa s peanuzamnuu B 2022 - 2023
y4eOHOM TOly Ha 3aceaHuy KaQeapbl DIEKTPOHUKH U MUKPOIJIEKTPOHUKH

IIporokomor 20 1. Ne

3aB. kadeapoii C.H. nyLﬂHOB

Pabouas nporpamma nepecmotpena, o0cyxaeHa u ogoopena s peanuzauuu B 2023 - 2024
y4eOHOM 'Oy Ha 3aceaHuy Kapeapbl DIESKTPOHUKH U MUKPOIJIEKTPOHUKH

[Iporokom ot 20 . Ne
3aB. kadeapoii C.N. JIykpsHOB

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peanmsanuu B 2024 - 2025
y4eOHOM rojy Ha 3aceaHuu Kadeapbl IJICKTPOHUKUA U MUKPOIJICKTPOHUKU

IIporokomor _ 20 r. Ne
3aB. kadenpoit C.U. JlykpsHOB




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Lenbio NUCHUIUIMHBI SBISIETCS OBJIAJICHUE CTYACHTaMU HEOOXOAMMBIM U JIOCTATOUYHBIM
YpOBHEM MPO(PECCHOHANBHBIX KOMIETEHIMA B cooTBeTcTBHM ¢ TpeboBanusiMu ®I'OC BO mo
HarpasjeHuto noaroToBku 11.03.04 «DnekTpoHrKa 1 HAHORJICKTPOHUKAY, MPOMUITH ITOTOTOBKH
«MporpamMMMpoBaHnE 1 3NEKTPOHMKA MHDOPMALMOHHBIX CUCTEM).

Llenp wu3y4yeHHs] OUCUUIUIMHBI - OBJAJIEHUE CTYIACHTAMHU 3HAHUSIMH, YMEHUAMU U
HABBIKAMHU, HEOOXOJWMBIMH TPOCKTHPOBAHUS W MPOTPAMMUPOBAHHS MHUKPOIPOIIECCOPHBIX
CHUCTEM.

2 MecTo TMCUMIIMHBI (MO1YJIsI) B CTPYKTYpe 00pa3oBaTe/ibHOil POrpaMMbl

Jucuumnnuaa Mukponpolieccopbl BXOAUT B YacTh y4eOHOro IuiaHa (GopMUPYEMYIO
y4aCTHUKAaMHU 00pa30BaTeIbHBIX OTHOIIEHUI 00pa30BaTeNbHON IPOTPaMMBI.

Jis  u3ydeHus  JUCUUIUIMHBI  HEOOXOAWMBbI  3HaHUA  (YMEHUS,  BIAJCHHUS),
c(OpMHUPOBAHHBIC B PE3YIIBTATE U3YUCHHSI JUCITUTUTUH/ IPAKTUK:

OCHOBBI MUKPOIIPOLIECCOPHON TEXHUKU

OTnanoyHble CpeicTBA MUKPOIIPOLIECCOPHBIX CUCTEM

DnemMeHTHI HU(POBON TEXHUKU

MaiurHHBbIE SI3bIKU

®u3nka KOHIEHCUPOBAHHOI'O COCTOSHUS

Wudopmarrka u HHPOPMAITMOHHBIE TEXHOJIOTUU

BBenenue B HanpaBieHue

3HaHus (yMEHHUs, BIAJCHHUs), MTOJIyYEHHBIC NPU U3YUYCHUU TAHHOW TUCIUILIMHBI OyIyT
HEOOXOAUMBI [Tl U3yUCHUS TUCIUTLTIH/TIPAKTHK:

OCHOBBI IPOEKTUPOBAHUS FTEKTPOHHOW KOMIIOHEHTHOM 0a3bl

CAIIP ycTpoiicTB NpOMBIIUIEHHOMN IEKTPOHUKU

DNeKTPOHHBIE MPOMBILUIEHHbIE YyCTPONUCTBA

OHepreTudeckas IEKTPOHUKA

BrimonHenue v 3amura BeITyCKHON KBaTU(UKAMOHHON paObOTHI

[ToaroroBka k caade u cada rocy1apCTBEHHOIO HK3aMEHa

IIporpaMMUpOBaHHBIE TEXHUYECKUE CPELICTBA

[IpoekTHas AesATETbHOCTD

[Ipon3BOACTBEHHAS — IPEAIUIIIIOMHAS IPAKTUKA

3 KomnereHunu ody4yaroiierocsi, popMupyemMbie B pe3yabTaTe 0CBOEHUsI

AUCHUILIMHBI (MOAYJIS1) ¥ IIJIAHUPYeMble Pe3yJIbTAThl 00yUeHust

B pesynbpTaTe ocBOeHUS TUCHIUTIIUHBI (MOAYJs) «MUKpPOIPOIIECCOPBI» 00yJIarOIUncs
JOJKEeH 00J1a/1aTh CIEAYIONUMHU KOMITETECHITUSIMHU:



Kon nunaukaropa

NHnukaTop MOCTHKEHUS KOMIIETCHITUN

[1K-1 CnocobeH pa3pabatbIBaTh CTPYKTYPHBIEC M (DYHKIIHOHAIBHBIE CXEMBI 3JIEKTPOHHBIX CUCTEM
Y KOMIIJIEKCOB, IIPUHIMIIAAIBHBIX CXEM YCTPOMCTB € UCIOIB30BAHUEM CPEJICTB KOMIIBIOTEPHOT'O

IIPOEKTUPOBAHMUS,

MMPOBCACHHUEM IIPOCKTHBIX pacucToB n TCEXHHUKO-3KOHOMHNYCCKHUM

000CHOBAHUEM IPUHUMAEMBIX PENICHUN

IK-1.1

Pa3pabarbiBaeT SCKH3HBIN MPOEKT, BKIIOYANOIIHUA: BHIOOP CTPYKTYpPHOM
CXEMbI 3JIEKTPOHHOTO YCTPOWCTBA WJIM CHUCTEMBI IyTEM COMOCTaBJICHUS
pa3IMYHBIX BapHAHTOB M UX OICHKH C TOYKU 3PEHHS] TEXHUYECKUX U
YKOHOMHYECKUX TPEOOBAHUI; pACCUUTHIBACT BCE HEOOXOAMMBIE MTOKA3ATEIN
CTPYKTYPHOM CXEMBI 3JIE€KTPOHHOTO YCTPOMCTBA UM CUCTEMBI, B TOM YHCIIE
MOKa3aTeJM  KadecTBa; BEIOMpaeT W OOOCHOBBIBAET  CXEMBI
BCIIOMOTaTeNbHbIX VCTDOUCTB

I1K-1.2

[Tpou3BOIUT TEXHUKO-IKOHOMHYECKOE 00OCHOBAHUE MPUHSATOTO PEIICHUS C
pacueraMu ce0EeCTOMMOCTH YCTPOWCTBA M CTOMMOCTH €ro 3KCIUyaTalluu;
CpaBHMBAET C aHAJIOTaMU 10 TEXHUKO-9KOHOMHUYECKUM XapaKTEePUCTUKAM




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIs)
OO0mas TpyI0eMKOCTh JUCIUIUIMHBI COCTAaBisieT 3 3a4eTHBIX enuuuil 108 akaa. yacos, B TOM
qyuce:
— KOHTaKkTHas padora — 69,8 akaj. yacos:
— aynuTopHas — 68 akaj. 4acos;
— BHeaynuTopHas — 1,8 aka. yacos
— caMocTosTeNbHAs paboTa — 38,2 akaJl. 4acos;

dDopMa arrecTaluu - 3a4cT

AynutopHast s
. | xomraxTHas paGora 3 E ®dopma TeKyero
=
N B aKaJl. yacax g Bu KOHTPOJISt
Pazzen/ Tema 3 (B axaz. acax) = A . p Kon
S 3 ©]caMOCTOSTEIbHOM | YCIIeBaeMOCTH U
JTACIUTUTAHBI 5 £ m .. | xommeTeHINH
O g £ paboTsl MIPOMEKYTOYHOM
nab. |mpakrt. | 3 &
Jlek. = aTTecTaluu
3aH. 3aH. QO &
1. Pa3pmen. 1. Mukpormpoieccops
11 Beenenue.
OCOOCHHOCTH apXHUTEKTYPhI
P P Brinmonnenue
MHKPOKOHTPOJIIEPOB HABODATODHLX
craraapra Intel MCS-51. Uzydenue u pa60Tp
OO0wmue 0COOEHHOCTH MOBTOPEHHE p ’
1. 3HakoMcTBO C
YIPABIISIOINAX TEOPETHYECKOTO .
HHTETPUPOBAHHOM
MHUKPOKOHTPOJUIEPOB. Marepuaia 1o . N
OHOKpPUCTAJIbHBIC 6 6/21 6 BCEM pazzenam OTTALOHOH CPCAION
P ADsim812. Tpasuna
CHCTeMBI cOopa JaHHBIX JTACIUIUTAHBI,
o 3aIuCH MPOTpaMM Ha
ceMelcTBa ADuC8xx IIOATOTOBKA K
sI3pIKEe AcceMOutep.
MIPOM3BOJICTBA Analog 71a00PaTOPHBIM
- [IpaBuna 3anucu
Devices. Oo6urme paboram.
komanz. [IpaBuna
XapaKTePUCTHKH
3aIUCH TUPEKTHB.
MHKPOKOHBEpTEpa
ADuC812.  CrpykrypHas 6
1.2 bazoBas apXxuTekTypa
MHKpO-poB craHgapra Intel
MCS-51. BeInonHaeHue u
Apudmernko-norudeckoe Nzydenne n odopmiieHue
ycrpoiictBo.  HasHaueHune MIOBTOPEHHE 1ab0PaTOPHBIX
BBIBOJIOB ADuC812. TEOPETUYECKOTO pabor
Omnucanue KOHTaKTOB Marepuana mno 2. Opranu3zanus
ADuC812. Oo6mue 6 6/21 6 BCEM pasziesiaM BPEMEHHOM
CBeCHUsI 00 OpraHU3aluH JICIUTUTAHEI, 3aIePIKKH
MOPTOB BBOJIa-BBIBOJIA. MOATOTOBKA K MPOTPaMMHBIM
AnpTepHaTHBHbIE (DYHKINH. 1a0opaTopHBIM croco0oM B
Cxema JJIeKTpHYECKas paboram. MHKPOKOHTpOJLIEPE
MPUHIMITHAIEHAST MaKeTHON ADuC812.
IUIaThl MUKPOIPOLIECCOPHON
CHCTEMBIL.




Wzydenne n
IIOBTOpEHHE
TEOPETHYECKOTO

Brinonnenue u
odopmiieHHE
11a00paTOPHBIX
pabor

1.3 ApxuTeKTypa MaTepHaia mno 3. Beimonnenue
MHUKPOKOHBEpPTEpA 6 6/211 6 BCEM pazenaM | apu(pMeTHYECKUX U
ADuC812 JACHMILINHEI, JIOTHYECKHUX
MOJATOTOBKA K oreparui ¢
1ab0PaTOPHBIM JIBOUYHBIMU
paboram. MHOTO0aUTHBIMH
YHCIIAMH.
N3ydenue n Brinonnenue u
1.4 Opranuzanus mnamsTH v
MTOBTOPEHHE odopmiieHHE
MHUKpPOKOHBEpTEpA.
TEOPETHYECKOTO 1ab0PaTOPHBIX
IMamsate mporpamm (II3V).
MaTepHaa mno pabor
IMamsre  manseix  (O3Y).
6 6/21 6 BceM pazzenaMm | 4. @opmupoBaHue
Peructpsr CHeIHaTbHBIX [E—— BDEMEHHO
¢yukmmit  (SFR).  Peructp ’ p
MOJITOTOBKA K 3aJIepIKKH C
CcJI0Ba COCTOSIHUS
71a00PaTOPHBIM HCTIONIb30BaHUEM
nporieccopa (PSW). .
paboTam. TaiiMepoB.
1.5 TaiimMepsI\CUeTUHKH.
Tailimepbl/cyeTYuKU
MHKPOKOHTPOJIIEpA.
Taiimepst 0 u 1.Peructp
Wzydenne n Brimonuenue u
pexmva - padoTet e MOBTOpPEHHE odopmiieHue
TMOD. Peructp p p
TEOPETHYECKOTO 71ab0PaTOPHBIX
yrnpasiaenus | craryca
o Marepuaia o pabor
taiimepa TCON. OO6mue
Ny 4 4/41 6 BCEM pazzienam 5. UccnenoBaunue
CBEJICHUSI O Taiimepe 2.
% JICIUIUTAHEI, PEKUMOB PaObOTHI
Pexxumbl pabGoThl TaliMepoB
MOJATOTOBKA K YHHUBEPCAIBHOTO
— _ cuerunkos.  Jloruka JabOpaTOPHBIM | TIprEeMonepeaaTInKa
pabotsr T/C B pexume 0. £6OT31.3M p U AIIZQT)
Jloruka pabotet T/C B p ’ '
pexume 1. Jloruka paGoTs
T/C B pexume 2. Jloruka
pa6ots! T/C B pexume 3.
1.6 Cucrema npepbIBaHUi.
IlocnenoBarenpHbIE
UHTEp(EHCHI
MHKPOKOHTpOJIEpa
Brimonnenue u
ADuC812. UART mopr. odopeHHe
MITCHH
Peructp SBUF. Perucrp Wzydenne n P
1a00paTOPHBIX
yIIpaBJIeHHs/CTaTyca MIOBTOpEHHE aGoT
nprueMonepeiaTunKa TEOPETUYECKOTO P
6. Uccnenosanue
SCON. CkopocTb MaTepHaa mno
PEKUMOB PabOTHI
npuema/mnepenadu 6 6/21 8,2 | Bcem paznmenam
aHaIoro-1uppoBoOro
uHOopMaH qepes JICIUTUTAHEI,
. npeoOpazoBaTes.
nocnenosatenbelii  UART MOATOTOBKA K
7. UcciemoBanue
TOPT. 1ab0PaTOPHBIM
& CHCTEMBI
7. CTpyKTypa npephIBaHHUIL. paboTam. N
A npepbIBaHUI
TOPUTM 00paboTku
MHKPOKOHTPOJIIEpA.
npepeiBaHud. Bo3moxHbIE
WUCTOYHUKH  TIPEPHIBAHUSL.
Cucrema [pepbIBaHUs
MUKPOKOHBEpTEpa
HWroro no pazneny 34 (34/141 38,2
Uroro 3a cemectp 34 |34/141 38,2 3a4ET
Hroro mo AucUUILIMHE 34 |34/141 38,2 3a4er




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jdus  peanuzalMu  NPEeIyCMOTPEHHBIX BMJOB  y4eOHOW pa®OThl B KayecTBe
00pa30BaTeNbHbIX TEXHOJOTMH B  IPENOAABAaHMM JAMCLUUIUIMHBL  «MUKpoIpoueccopb»
MCIIOJIb3YIOTCS TPAAULIMOHHAS ¥ MOAYJIbHO-KOMIIETCHTHOCTHASI TEXHOJIOTHH.

Jnst popMuUpOBaHUS 3HAHUH MO AUCHUUILUIMHE MPEIYCMOTPEHbI: 0030pHBIC JIGKIIUU — IS

CHUCTeMAaTH3allMM W 3aKpelyieHUus 3HaHWi 10 [AUCUUIUIMHE, HWHQOpPMAlMOHHBIE — s
O03HAKOMJICHUS CO CTaHIapTaMU U CIPABOYHON WH(pOpMaIMeH, JCKIUN BU3YATH3AIUN — IS
HATJSITHOTO TPEJACTaBICHUS CHOCOOOB pelleHus 3agad, MOpoOieMHas - JJid pa3BUTHUSA

UCCJIE0BATEIbCKUX HABBIKOB U U3YUEHHS CIIOCOOOB peIlIeHHs 3a/1au.

Jis  ocBOEHMs JUCLUIUIMHBI TPEAYCMOTPEHbl HMHTEpaKTHBHbIE 3aHiATHA. Bcee
NPAaKTUYECKHE 3aHATHS MO Pa3/ely MPOBOAATCS B MHTEPAKTUBHOW (hopME M NPEANONararoT
yOJIMYHbIE BBICTYIUIEHUS U 00CYXJeHHs, B paMkax MHTEpakTUBHOrO 00y4EeHUs IPUMEHSIOTCS
IT-Meronbl  (MCNONB30BAaHUE  CETEBBIX  MYJIBTUMEAMHWHBIX  Y4€OHHMKOB  pa3pabOTUYHUKOB
IPOrpaMMHOI0  00€CHeUeHHus, dJIEKTPOHHBIX OOpa30BaTeNbHBIX PECYpPcOB IO JaHHOM
JMCIUILIMHE; COBMECTHAs paboTa B MajbIX rpymmax (2-3 cTyieHTa) —MHIUBUIyalIbHOE 00ydeHUE
U KOMaH iHast pabora.

6 YueOHO-MeTOIMYeCKOE 0O0ecredeHue CaMOCTOSITeIbHON padoThl 00y4arouXCsl
[Ipencrasneno B npuioxxenuu 1.

7 OueHoYHbIe CPeICTBA IJIf IPOBEIeHUs POMEKYTOUYHOM aTTecTaluu
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHo-MeTOAMYecKOe H HH(POPMALIMOHHOE ObecnevyeHue TUCIUITHHBI (MOYJIs1)

a) OcHoBHas1 IMTEpPaTypa:

1. Koneno JI.LA. TexHomoruss W KOHCTPYKIHMS MHUKPOCXEM, MHUKPOIPOIIECCOPOB U
MHUKPOCOOPOK [DneKTpoHHBINH pecypc]. — M.: uznatensctBo «Jlanb», 2009. — 400 c. — Pexum
nocryma:  https://e.lanbook.com/reader/book/192/#1. — 3arn. ¢ o9kpana. - ISBN:
978-5-8114-0766-8

0) lonotHuTEIBHAS TUTEPaTypa:
1. Cwmuphos, HO. A. OCHOBBI MUKPO3JIEKTPOHUKH U MUKPOTIPOIIECCOPHON TEXHUKH : yueOHOE

nocobue / FO. A. CwmupnoB, C. B. Cokonos, E. B. TutoB. — 2-e¢ u3a., ucrnp. —
Cankr-IlerepOypr : Jlanp, 2013. — 496 c. — ISBN 978-5-8114-1379-9. — TexkcT :
ANEKTPOHHBIM //  JlaHb  :  2JeKTpoHHO-OMOnmoreuHas  cucrema. —  URL:

https://e.lanbook.com/reader/book/12948/#1 (nata obpamenus: 01.06.2020). — Pexum
J0CTymna: sl aBTOPU3. T0JIb30BaTENEN.

2. Tumodees, . A. OCHOBBI JIIEKTPOTEXHUKH, JIEKTPOHUKHN U aBTOMATHUKH. JIabopaTOpHBbIii
NpakTUKyM : yuebHoe nmocoodue / M. A. Tumocgee. — Cankr-IlerepOypr : Jlans, 2016. —
196 c. — ISBN 978-5-8114-2264-7. — Tekcrt : aneKTpoHHbIH // JlaHb :
AJIEKTPOHHO-0MOmMoTeyHas cuctema. — URL:
https://e.lanbook.com/reader/book/87595/#1 (mara obparmenus: 01.06.2020). — Pexxum
JoCTyMa: JIIsl aBTOPU3. TOJIb30BaTeNeH.

B) MeTonuyeckue ykazaHus:


https://e.lanbook.com/reader/book/192/#1
https://e.lanbook.com/reader/book/12948/#1
https://e.lanbook.com/reader/book/87595/#1

1. Tumodees, Y. A. OCHOBBI 2JIEKTPOTEXHUKH, SJICKTPOHUKN U aBTOMATUKHU.
JlaGopaTopHbIii mpakTUkyM : yaueOHoe nocodue / M. A. TumodeeB. — Cankt-IlerepOypr :
Jlanb, 2016. — 196 ¢. — ISBN 978-5-8114-2264-7. — Tekcr : anekTpoHHbIi // JlaHs :
anekTpoHHO-Onbmoreunas cucrema. — URL: https://e.lanbook.com/reader/book/87595/#1
(mata obpamenwus: 01.06.2020). — Pesxxum moctyna: ajst aBTOPU3. TOJIb30BATENCH.

2. [TpakTHKyM 10 mMporpaMMHUpoBaHHI0 Ha si3bike C++ : yueOnoe mocobue / B. E.
Topuunckuii, A. H. Kanuraes, B. JI. Tyraposa, 1O. B. ®enoceesa ; MI'TY. - Marauroropck
MI'TY, 2017. - 1 omekrpon. onrt. guck (CD-ROM). - URL:

https://magtu.informsystema.ru/uploader/fileUpload?name=3004.pdf&show=dcatalogues/1
/1134950/3004.pdf&view=true (mara obpamenus: 04.10.2019). - MakpooObekT. - Tekcr :
AJIEKTPOHHBIN.



https://e.lanbook.com/reader/book/87595/#1
https://magtu.informsystema.ru/uploader/fileUpload?name=3004.pdf&show=dcatalogues/1/1134950/3004.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3004.pdf&show=dcatalogues/1/1134950/3004.pdf&view=true

3. Ycarsrii [1.HO CripaBo4HUK 10 cCHCTEMe KOMaHI MUKPOKOHTpoJutepoB cTanaapta Intel MCS-51.
MarnuToropck, 2010.

r) [IporpammHoe obecneuenue u UnTepuer-pecypceni:

IIporpammHoe o0ecnieuenmne

Haumenosanue 110 No norosopa Cpok nercTBuUs JIUIEH3UU

MS Windows 7
Professional (st J1-1227-18 o1 08.10.2018 11.10.2021

KJIACCOB)

MS Windows 7
Professional (s JI-757-17 ot 27.06.2017 27.07.2018

KJ14CCOB)

MS Office 2007

. Ne 135 ot 17.09.2007 O6eccpouHo
Professional

7Zip CBOOOTHO 0OeccpoUHO

Autodesk Inventor
Professional 2019 y4ueOHast BepCHsI 0eccpovHO
Product Design

ACKOH Kowmrac 3D

516 J-261-17 o1 16.03.2017 OeCcCpOYHO

DIIeKTPOHHBIE TIJIaKaAThI
0 Kypcy
"ABTOMaTU3UPOBAaHHBIE
cucremsl ynpasienus |1-903-13 ot 14.06.2013 6eccpodHo
Ha OCHOBE
MHUKPOIPOLIECCOPHBIX
TEXHOJOTHil"

Arduino CBOOOIHO 0eccpoUuHO

FAR Manager CBOOOIHO 06eccpoyHO

IIpodeccnonanbHble 0a3bl JaHHBIX M MH(POPMAIMOHHBIEC CIPABOYHbIC CHCTEMbI

HasBanaue xypca Cchlnka

DneKkTpoHHas 0a3a MepUOaUYECKUX u3naHuii East

View Information Services, OO0 «UBUC» hitps://dlib.eastview.com/

HarmmonanbHas  MHQOpMalMOHHO-aHATUTHYECKAs

cucrema — Poccuiickuit  ungexc  mayunoro|URL: https://elibrary.ru/project_risc.asp
nutupoBanus (PHI)

[TouckoBast cucrema Axamemus Google (Google URL: https://scholar.google.ru/
Scholar) ' ' ' '

HNudopmanmonnas cucrema - EnnHoe OKHO A0CTyIa

URL.: http://window.edu.ru/
K HH()OPMAIMOHHEIM PecypcaMm

denepanbHOe  TOCYIApCTBEHHOE  OFOKETHOE

YUPEIKIACHUE «DenepanbHbIT urctutyt|URL: http://www1.fips.ru/
IPOMBIIIICHHON COOCTBEHHOCTH)
Poccutickas I'ocynapcrBeHHas OoubmoTeKa.

https://www.rsl.ru/ru/4readers/catalogues/
Karanoru

DneKTpoHHbIE pecypchl Oubmmoreku MITY wum.

11 Hocopa http://magtu.ru:8085/marcweb2/Default.asp




Yuusepcuterckas uadopmarronHas cucrema POCCHUS  |https://uisrussia.msu.ru

9 MaTepI/IaJILHO-TeXHI/I‘IGCKOC obecrneyeHue AUCHHUIIJIMHBI (MO)Iy.TIH)

MarepuanbHO-TEXHHUECKOE 00ecIieueHre JUCUUTUINHBI BKITIOUACT:

Tun u Ha3Banue aynutopuu OCHAIICHUE ayTUTOPUA

KomnbroTepusle  kmaccel  yHuBepcuTera  [lepcoHanbHBIE  KOMIIBIOTEPHI €O
CHeNHaIM3UPOBaHHBIM MPOorpaMMHBIM obecrieucHreM: Autodesk Autocad, Autodesk Inventor,
Autodesk 3DsMax; Kommac-rpadux (ACKOH).

JUisi dreHusl JIEKIUi: TMOMEIICHHEe W TEXHUYECKUE CPEICTBA JUISL JIEMOHCTPAIUH
IPUMEPOB U CIIOCOOOB MPOEKTUPOBAHMS, BUAEO (MIBMOB U IMpe3eHTali. MylbTUMeTuitHOe
obopynoanue (aya. 460, 365).

CrienaaM3upoOBaHHbBIN KOMITBIOTEPHBIH Kitace (mabopatopus 343) 5 KOMILIEKTOB
oriamounsix miat Triscend TES512S32 ¢ 6mokamu mutanus + 5 B 0,5 A, 5 kommnsrotepos ¢ O3Y
He MeHee 512 MB, nmro6o#i HU rerepatop, IByXKaHAIBHBIN ocnuiuiorpad ¢ pa3BepTKON HE MEHEe
0,2 MKC, HW3MEpHUTENlb YaCTOTHBIX XapakTepucTHK. I[IporpammHoe obecneuenue Triscend
FastChip, nporpamme! miist pacuera kodpuunerros punbrpoB KUX u BUX.

AyIuTopun Ui CAaMOCTOSITENILHOW PabOThI: KOMITBIOTEPHBIC KIIACCHI, YNTAIBHBIC 3aJIbI
oubmuoreku I[lepconanbubie KoMmbioTepbl ¢ maketom MS Office, Beixomom B MHTEepHET 1 C
JOCTYIIOM B JIEKTPOHHYIO HH(POPMAITMOHHO-00Pa30BaTEIIbHYIO CPEly YHUBEPCHTETA

[lomemenne st XpaHeHHS H  NPO(UIAKTHYECKOrO OOCITYy)XHBaHUS  y4eOHOTO
o0opynoBaHus

Crennaxu Ui XpaHeHHs y4eOHOTro 000pyJ0BaHMsL.

HIkags! a5 XpaHeHHs y4eOHO-METOAMUYECKON JOKYMEHTAIMH, Y4eOHOr0 000py10BaHHS
Y y4eOHO-HarJIJHBIX TOCOOHI.



[Tpunoxenue 1

6. YueOHoO-MeToANYecKOe oOfeclevyeHHe CAMOCTOSTE]bLHOH pPadoThl 00y4aroLIUXCS.
OneHouHble cpescTBa AJIs TEKYIEro KOHTPOJIs yCIIeBaeMOCTH, IPOMEXYTOYHOM aTTeCTalluU 110
UuTOoraM OCBOCHHUA NJUCHUIIIIMHBI.

B Teuenne ceMECTpa NMPEAYCMOTPCHO BBIITOJHCHUC YCTHBIX W IMMCbMCHHBIX KOHTPOJIbHBIX
paboT Mo AuCHMIUIMHE (10 WHIMBHIyaJIbHBIM BapHaHTaM), MPOBEpKa pabOT — €XKEHEAENbHO,
3aImuTa 1abopaTopHBIX padoT.

OcHoBHasi 4acTh 3aJaHWil BBIONHSAETCS Ha 3aHaTHsX. CamocrosTenbHas paboTa
IIpEeayCMaTpUBAET:

- IMOATOTOBKY K 3aHATUAM, HU3YUCHHUC HCO6XOIII/IMI)IX PasaciioB B KOHCIICKTAax, y‘-Ie6HBIX
MOCOOMSIX U MCTOANYCCKUX YKA3aHUAX, pa60Ta CcO CHp&BO‘lHOﬁ J'II/ITepaTypOI‘/‘I

- HCTIPaBJICHUE OIIMOOK, 3aMeYaHmi, 0(hOopMIICHHE JTA0OPaTOPHBIX PabOT.

CamocrosiTeibHast padoTa B XO4e AayAMTOPHBIX 3aHATHH IPEIIOJIAracT: U3yuyeHUue U
IIOBTOPEHUE TEOPETUYECKOro Marepuaja IO TeMaM JeKIHMH (10 KOHCIEeKTaM U Yy4eOHOH
JUTEpaType, METOIMYECKUM YKa3aHUIM), pELICHHUE 3a/1a4, BBINOJIHEHUE UHANBUIYaJIbHBIX pa0oT.

CamocrosiTeabHasi pZIGOTa oA KOHTPOJIEM IpenogaBaTeid Npcarnojaract noAroToBKy
KOHCIICKTOB M BBIIIOJIHCHUC HCO6XOI[I/IMI>IX pacycToB 10 pasaciaM AUCHUIIIMHBI, PCHICHUC U
IMMPOBEPKa NpCoJgaBaTciieM 3a1a4, J'Ia60paTOpHLIX pa60T, pa60Ta C METOAUYECKOM JII/ITCpaTypOﬁ,
MMOATOTOBKA K 3a4CTYy.

BHeaynuTopHasi camocTosiTeibHAsA padoTa CTYAEHTOB IIPEIIOJaraeT IOATOTOBKY K
JIa60paTOpHBIM 3aHATUAM, IIOATOTOBKY K KOHTPOJIbBHBIM pa60TaM, BBIIIOJTHEHUEC SaI[aHI/If/'I
(;1aGopatopHBIX padOT), MOATOTOBKY K 3a4€Ty; U3y4eHHE HEOOXOAMMBIX Pa3/eioB B KOHCIIEKTAX,
y4eOHBIX MOCOOMSX M METOJMYECKHX YKa3aHMsX; paboTa €O CHPaBOYHOW JIUTEPATYpOH,
UCIpaBJIEHUE OIIMOOK, 3amedaHuid, odopmieHue paboT; paboTy ¢ KOMIBIOTEPHBIMU
rpadU4ecKUMU TaKeTaMH W D3JEKTPOHHBIMU Yy4YeOHMKaMH pa3padOTYUKOB MPOTrPAMMHOIO
o0ecrieyeHns Mo JUCLUIUIMHE.

Ilo nanHo#i AUCHUNJIMHE MPEAYCMOTPEHBI Pa3iuvyHbIe BUIbI KOHTPOJISI pPe3yJibTaToOB
00yuYeHusi: mexywuti KOHTPOIb (€KEeHeAeNbHasi MPOBEpPKa BBIMOJHEHUS 3aJaHUN M pabOThI C
yueOHOM TUTepaTypoii), nepuodureckuti KOHTPOIb (J1abopaTopHbIe pPabOTHI) MO KaXAOH Teme
JTUCLUILITUHBL, NPOMeHCYmouHblil KOHTPOJIb B BUJIE 3aueTa 6 ceMecTpe.

Temsr (pa3nensr) Bun camocrositensHOM paboThI Yacsl ®opMbl

KOHTPOJIA
JAUCIUITIIMHBI




IToaroroBka K I€KIIHOHHBIM U 6 [TpoBepka u

BBenenue. 71a00paTOPHBIM 3aHATUSAM. BhInoHeHHe 3aIuTa
OcobeHHOCTH 1 oopmiieHHe Jab0paTOPHBIX padoT Mo aBOPaTOPHBIX
aApXHUTEKTYPbI TeMam:

P yp pabort. 3auer.
MHKPO-POB CTAHIapPTa
Intel MCS-51 1. 3HaKOMCTBO ¢ HWHTErPHPOBAHHOM

OTJIaJOYHOMI cpenoit ADsim&812.

IIpaBuna 3amucu mporpaMm Ha sA3bIKE

BasoBas apxuTexTypa AccemOnep. IlpaBuna 3amucu KoMaHj. 6
rl’;KF&IC)()SBSC:LTaHHapTa IIpaBuna 3anucu TUPEKTHUB.
nte ) 2. Opranu3zanusi BpeMEHHOUN 3aJIepKKHU
ApxuTeKkTypa IIPOrpaMMHBIM criocoOom B |6
MHKPOKOHBEPTEpa MHUKpOKoHTposuiepe ADuC812.
ADuC812 3. BemonHeHue apuMETHYECKUX U
JIOTUYECKUX Olepauuil ¢ JABOMYHBIMU
Opranusanust naMaTH . 6
MHOTOOANUTHBIMU YHCIIAMH.
MHKPOKOHBepPTepa .
4 dopMupoBaHue BPEMEHHOMU
TaiimepbI\cueTYHKH 3aJI€pKKH C UCITOJIb30BAaHUEM TalilMepOB. | 6
5. HccnenoBanme peXUMOB padOTHI 82
H

YHUBCPCAJIBHOT'O ImpueMoIicpcaaTInKa
(UART).

6. HccnenoBaHue pexXHUMOB pabOThI
aHasoro-1UQpoBoro npeoOpa3oBaTes.
7. Hccenenoanue CUCTEMBI
npepbIBaHUI MUKPOKOHTPOJIIEPA.

Cucrema npepbiBaHui

Tembl 1a00paTOpHBIX padoT:

1. 3HaKOMCTBO C MHTETpHUpPOBAaHHOW OTiano4yHOM cpeaoil ADsim812. IlpaBuna 3amnucu
nporpaMMm Ha s3bike AccemOnep. IlpaBuna 3anucu komasn. I[lpaBuna 3ammcu AUPEKTHB. 2.
Opranu3zaiys BpeMEeHHON 3aJIep’KKU TPOrPaMMHBIM CIIOCOOOM B MUKpOKOHTpoiiepe ADuC812.

3. BoinosnHeHnue apuMeTH4ecKUX U JJIOTHUECKUX OMepaluii ¢ TBOMYHBIMU MHOTOOANTHBIMU
YHUCJIaMHU.

4. ®opMHpOBaHHUE BPEMEHHOM 3aJE€PKKH C UCIIOIb30BAHUEM TaliMEPOB.

5. UccnenoBanue pexxMMoB paboThl yHUBepcaibHOTo mpuemonepenarurka (UART).

6. MccnenoBanue pexxuMoB pabOThl aHATIOTO-IIU(PPOBOro IpeoOpa3oBaTes.

7. ViccnenoBaHue CUCTEMBI TPEPHIBAHU MUKPOKOHTPOJIEPA.

MeToaundyecKkue PEKOMEHIAIUU NJIAA CTYACHTOB K JIaGOpaTOprIM 3aHATHAM

1. Vcarsiii [1.}O. Onucanne HHTETPUPOBAHHON OTIIAIOYHON CPEIbl AJIsI MUKPOKOHTpOJIEpa
ADuC812. Meroaunueckas pazpabotka. - Maruurtoropcek, 2005. — 32 c.

2. Yecarsrni [1.}O CripaBoYHUK 11O cHCTEME KOMaH,I MUKPOKOHTPOJUIEPOB cTaHaapra Intel
MCS-51. - MarnuToropck, 2010.




[Tpunoxenue 2

7 OIIeHO‘IHBIe cpeacrea AJisi MIPpOBECACHUSA l'[pOMQ)KyTO‘lHOﬁ arrecranmuu

HpOMe)KyTO‘IHaSI arTecTanud UMCCT LCJIbIO OIMMPCACIIUTD CTCIICHD NOCTHIKCHUA 3aIlJIaHUPOBAHHBIX PE3YJILTATOB 06yquI/151 10 JTUCHUITJIINHEC (MOZ[yJHO)
3a ONpEACICHHBIN Mepuoj; oO0yueHHs (CeMecTp) M MOXKET MPOBOIUTHCSA B (popMme 3adera, 3adera ¢ OLEHKOM, SK3aMEHa, 3allMThl KypCOBOIO IIPOCKTa

(paboThI).

JlaHHBIN pa3fesl COCTOUT MX JIBYX HYHKTOB: a) Ilnmanupyemsblie pe3ynbTaTbl 0Oy4E€HHs M OLICHOYHbBIE CPEJCTBA JUISl IPOBEACHUS MIPOMEKYTOUHON

arrectaruu. 0) [lopsiiok nmpoBeaeHUs MPOMEKYTOUHON aTTECTAIlMH, TTOKA3aTEeU U KPUTEPUH OLICHUBAHUSI.

a) [lnanupyembie pe3yabTaThbl 00y4eHHS U OLIEHOYHbIE CPeACTBA I MPOBeJeHUs IPOMEKYTOYHON aTTeCTAIlUM:

Kon nunaukaropa

I/IH,[[I/IKaTOp JOCTHIKCHHUA KOMIICTCHIIMHN

OneHouHble CpeacTBa

ITIK-1: cnocoGHOCTHIO CTPONTH NpocTeiilue (pu3nyeckne 1 MaTeMaTHYeCKHe MO/IeJIM IPHOOPOB, cXeM, YCTPOHCTB H YCTAHOBOK 3JIEKTPOHMKHU U
HAHOJJIEKTPOHUKH PA3JIHYHOr0 ()yHKIMOHAJIBHOI0 HA3HAYEHHS, 2 TAKJKe HCI0JIb30BATh CTAHJIAPTHbIE IPOTPAMMHBIE CPEICTBA UX
KOMIIBIOTEPHOI'0 MO/IeTHPOBAHUA

T[1IK-1.1:

Pa3zpabarreiBaer ACKHA3HBIN

BKJTIOYAIOIIUI: BEIOOP CTPYKTYPHOU CXEMBI

MPOEKT,

JJIEKTPOHHOI'O YCTPOMCTBA WIIU CHUCTEMBI
IIyTEM COIIOCTABJICHUS pa3IMYHBIX
BAPUAHTOB M UX OLEHKH C TOYKHU 3PECHUS
TEXHUYECKUX u YKOHOMUYECKUX
TpeOoBaHUI; paccUMTHIBAET BCE

HEOOXO/IMMBbIE TIOKa3aTelld CTPYKTYpPHOU

BOl'lpOCBI AJISt MOATOTOBKHU K 3a4€TYy:

HazoBure crnocoOsl anpecanun MukpokoHBeprepa ADUC812 u napucyiite
rpad myreii nepenayu JaHHBIX.

Crnoxure fBa JBOWYHBIX MHOroOaWTHRIX uyHucina. O06a craraembIX
PAacIIoNIoKEHBI B Pe3UICHTHOM aMSTH TaHHBIX, HAYWHAS ¢ MJIQJIIIETO aapeca.
Pesynprat nomectute B R2.

HazoBute cmocoOwl aapecanmu mukpokonseprepa ADUC812 u xomaHab!
nepeaayy JaHHbIX.

OpraHn30BaTh MOCIEIOBATENFHYIO TIepeady JaHHBIX W3 aKKyMyIsiTopa Ha




Konx nnaukaropa

Nuaukatop JOCTHKEHUS] KOMIIETEHIUA

OneHouHble CpeaCcTBa

CXCEMbI JJICKTPOHHOI'O YCTpOI;'ICTBa U1

CHUCTEMBI, B TOM 4YHCJIC IIOKa3aTc/Inu

KayecTBa; BBHIOMpaeT ¥ OOOCHOBBIBACT

CXEMBI BCIIOMOI'aTCIbHBIX YCTPOfICTB

10.

11.

12.

13.

14.

15.

HYJIEBOI BBIBOJ I1OPTa 2, a HA HYJIEBOM BBIBOJ MIOPTAa 3 UHBEPCHOE 3HAUCHUE.
[lepenaya BbIOMHSAETCS MIIAIIMMU OUTaMH BIEpes.

Ha3zoBute oOume xapakTEpUCTHKH COBPEMEHHBIX MHKPOKOHTPOJUIEPOB H
cucreM coopa gaHHBIX cemerictBa ADUC812.

Hanummre nporpaMMmy OXHIaHHS «OTPUIATEIBHOTO» HMMITYJIbCA CHUTHAJA
IpU TMOJKIIOYEHUH JaTdyvMka K 3-My BBIBOAY MOpTa 1, mpU YCIOBHM 4YTO
HavaIbHOE COCTOSIHHE BXOA — SAMHUYHOE.

CrpykrypHas opranuzanus Mukpokonseprepa ADUC812. (nazoBuTe 0b1IME
XapaKTepUCTHKH U HAPUCYHTE QYHKIIMOHAIBHYIO CXEMY)

[ToncunTaTrh KOMMYECTBO IIOJOXKHUTEIBHBIX» UMIYJIbCOB MOCTYMAIOMUX Ha
BxoJ 3 nopra 2. Pesynbrar coxpanuts B RO 6anka 2.

Pacckaxute 06 opranuzanuu O3Y mukpokonseprepa ADUC812. Hapucyiite
¥ TIOSICHUTE TIporpaMMHyto Mozens ADUC812.

Hanummre nporpamMmy (GOpMHpOBaHUS NEPUOJHMUECKOTO YIPaBIISIOLIETO
BO3/JEHCTBUS (MeaH/p) Ha 2 BBIBOJE MOpTa 3.

Pacckaxxute 006 opranuzauuu II3Y wmukpokxonseprepa ADUC812  u
perucTpax CrenuasbHOTO Ha3HAUYCHUSI.

PacckaxxuTe o perucrpe ciioBa COCTOSIHHS ITpoIieccopa.

[TomyunTs MaccuB u3 255 OalT nepegaHHbIX BHEIIHUM YCTPOWCTBOM uepe3
UART mopr ¥ moOMecTUTh 3TOT MAcCHB B MaMsSITh JaHHBIX HCIOIB3YS
KOCBEHHYIO0 ajipecanuio. (ckopocth padotel UART 1200 6ut/c)

Pacckaxxute 00 opraHmzanuu MOPTOB BBOJA — BbIBOJAa MHMKPOKOHBEpTEpa
ADuCB812. (obmme cBeeHus, aTbTepHATUBHBIC (YHKIIAN)

Bbruucnuth Bpems 3aJ€p)KKH B CIEAyIOLIeH MOANporpaMMe MpU 4YacToTe
pe3onatopa 12 Ml

DELAY:




Konx nnaukaropa

Nuaukatop JOCTHKEHUS] KOMIIETEHIUA

OneHouHble CpeaCcTBa

16.

17.
18.
19.
20.
21.

22.
23.
24,
25.

26.

MOV R7,#200

DLY1: MOV R6,#229
DINZ R6,$

DINZ R7,DLY1

RET

Pacckaxxute 0 pexumax pabOThl TaliMEPOB — CUETYMKOB MHKPOKOHBEPTEpA
ADuC812.

[Tosicuute noruky padotsl T/C 0 B pexume 0.

[Tosicaute noruxy pa6otsl T/C 0 B pexume 1.

[Tosicuute noruky padotsl T/C 0 B pexume 2.

[Tosicaute noruxy pa6otsl T/C 0 B pexume 3.

Pacckaxkxute o TmocnemoBaTeNbHBIX UHTEpdericax MHKPOKOHBEpPTEPA
ADuUC812. OcobOeHHOCTM U peXHMbl pabOThl  IOCIEI0BATEIHLHOIO
untepdeiica UART.

[Tosicaute pexxumsl 0 u 3 paboTs! ocnenoBarensHoro naTepdeiica UART,
[Tosicuure pexxumsbl 1 1 2 paboTtsl nocienoBatenbHoro uarepgeiica UART.
CkopocTb npueMa/nepeaaun HHGopmarum uepes nocneaoBarenbusiii UART
nopT. Peructpr! ynpasienus/craryca mpueMorepeaTanka.

Cuctema npepsiBanusi MUKpokoHTpoiutepa ADUC812 (cxema mpepbIiBaHUS,
TabIUIa BEKTOPOB MPEPBIBAHUH, TPHOPUTETHI PEPHIBAHUT).

Bbruucnuth BpeMs 3aJ€pKKH B CIEIYyIOLIEH MOAMporpaMMe MpHU 4YacToTe
pesonatopa 11,0592 MI'n:




Konx nnaukaropa

Nuaukatop JOCTHKEHUS] KOMIIETEHIUA

OneHouHble CpeaCcTBa

27.
28.
29.
30.
31.
32.
33.
34.

35.
36.

DELAY:

MOV R7,#200

DLY1: MOV R6,#229
DINZ R6,$

DINZ R7,DLY1

RET

Crpykrypa u xapakrepuctuku ALIIL. Peructpbl ynpaBieHUS U perucTpsl
JTAHHBIX.

3anoMHUTh BO BHEIIHEN NMaMSATH JIaHHBIX COJIEPKUMOE PEerucTpoB OaHka 2.
HavalbHbIH aapec BHenHe#d mamstu 5000

Crpykrypa n xapakrepuctuku ALIIl. Bo3moxkHocTn paboThl ¢ BHEIIHEH
HaMsAThIO MTPH MOMOIIK KoHTposuiepa DMA.

[lepenats comepxumoe Oydpepa UART B mamsaTh JaHHBIX HCIOIB3YS
KOCBEHHYIO aJ[PECALINIO.

Pexumbl paOoTsl U peructpsl ynpasienust/craryca ALIL.

[TonmyunTs MaccuB M3 5 OalT MepeAaHHBIX BHEIIHUM YCTPOMCTBOM Yepes
UART mopT u mOMECTUTh 3TOT MAacCHMB B TaMSATh J@HHBIX MCIOJIB3YS
KOCBEHHYIO ajipecanuio. (ckopocts pabotel UART mpou3sBonbHas)

Bune! anpecanuy u KOMaH bl BETBIICHUS.

Hanummure nporpaMMmy oKnJaHHUs 3aMbIKaHUS KOHTaKTa AaTYMKa C BblIauei
nornyeckon 1 Ha BeIBOX | mopra 3.

Bunsl agpecary 1 KoMaH 15l OUTOBOTO MTPOLIECCOPA U JIOTUYECKHE KOMAH/IbI.
Hanummre nporpammy 0>ku1aHusI pa3MbIKaHUSI KOHTAKTa JaT4rKa C Bbiauei
norudeckoii 0 Ha BbIBOJ 3 nopra 1.




Konx nnaukaropa

Nuaukatop JOCTHKEHUS] KOMIIETEHIUA

OneHouHBIE CpesicTBA

[1K-1.2:

[IpousBoaut TEXHUKO-3KOHOMHYECKOE
00OCHOBaHHE TMPUHATOrO PpEUIeHHs C
pacueTamu ceOECTOMMOCTH YCTpPOWCTBA U
CTOMMOCTH €T0 JKCILTyaTalliu; CPaBHUBAET
C aHAJIOTaMH IO TEXHUKO-IKOHOMHUYECKUM
XapaKTEePUCTUKAM

[ToaroToBiieHHBIE U OPOPMIICHHBIE JTa00OPATOPHBIC PAOOTHI.
3amura 1a00paTopHBIX padoT.

Tembl J1a00paTOpPHBIX padoT:

1. 3HaKOMCTBO ¢ MHTETpUPOBAaHHOW OTIanouHOU cpenoit ADsim812. IlpaBuna
3anucy mporpaMm Ha si3eike Accemb6iep. [IpaBuna 3anucu komann. IlpaBuna 3anucu
qupekTuB. 2. OpraHu3anusi BpPEMEHHOHM 3aJepKKUM MpOrpaMMHBIM CIIOCOOOM B
MUKpOKOHTpoJuiepe ADuC812.

3. BeimonHeHue apu(pMETHUECKUX M JIOTHYECKHUX OIepaluid ¢ JIBOUYHBIMU
MHOTO00aMTHBIMU YHCITaAMHU.

4. ®opMupoBaHHUE BPEMEHHOM 3aJIEPKKU C UCTIOIb30BaHUEM TaliMEPOB.

5. HccnenoBanue pexuMOB pabOThl YHHBEPCAJIBHOTO IpHEMOINEpeiaTInKa
(UART).

6. UccnenoBanue pexuMoB pabOThI aHAJIOTO-IIU(PPOBOro IpeoOpa3oBaTes.

7. UccnenoBanue CUCTEMBI PEPBIBAHUN MUKPOKOHTPOJLIEPA.




0) Ilopsaok MpoBeAeHUsI MPOMEKYTOUHON ATTECTANUM, IOKA3ATEeIM U KPUTEPUU OLleHUBAHUS:

HpOMe)KyTO‘IHaSI arTecTanusd 1Mo AUCHUINIMHE BKIIOYACT TCOPCTUICCKHUEC BOIIPOCHI, ITO3BOJJIAIOIINC OLICHUTL YPOBCHb YCBOCHUA O6yanOH_II/IMI/IC$I
3HAHUU, ¥ IPAKTUYECKUE 3aJaHUSI, BBIBIISIONINE CTENIEHb COPMUPOBAHHOCTH YMEHHM U BIaJICHUN, IPOBOAUTCS B (hOopMe 3a4eTa B KOHILIE KaXI0ro
ceMecTpa.

MeTOI[I/I‘IeCKI/Ie YKa3zaHug A1 HOATOTOBKHU K 3a4CTy: JJIA IMOATOTOBKU K 3a4CTYy CTYACHT OOJIDKCH OCBOUTH BCC U3Yy4AaCMBIC TCMEI, B TOM YHCJIC U

OTBCACHHBIC JIs1 CAMOCTOATEIIBHOI'O N3YUCHH A, BBIIIOJHUTD U CAATh BCC Fpa(l)I/I‘ICCKI/Ie JIMCTBI U BBIIIOJHHUTH BCC KOHTPOJIbHBIC pa6OTBI.

IMoka3aTeu U KPUTEPUH OLlEHUBAHUS 3a4eTa:

— «324TeH0» — O0YJAIOUIMICS IEMOHCTPUPYET BBICOKHI YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETEHIIMH, BCECTOPOHHEE, CHCTEMAaTHUECKOE U ITy0OKOe
3HaHHWE y4eOHOro mMarepuaia, CBOOOJHO BBIINOJHSAET MPAKTUUECKUE 3a/laHus, CBOOOAHO OMEpUPYET 3HAHUAMHU, YMEHUSIMH, IPUMEHSET UX B CUTYyalUsX
MOBBIIICHHOW CIIOHOCTH.

— «He 3a4YTeHO0» — 00yJaroIniica JEMOHCTpUPYET 3HaHus He Oosee 20% TeopeTnyeckoro MaTepuana, JOoIMycKaeT CyleCTBEHHbIE OIIMOKH, HE MOKET
MI0Ka3aTh MHTEJUICKTYaJIbHbIC HABBIKU PEIICHHUS IPOCTHIX 3a1a4.



