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1. Llesin m 3a1a4M OCBOEHHS AU CUHIIHHDI.

Lleasivu  ocBOGHMSI IMCUMIUIMHBI  (MOIY./ist) «MHKpOIPOLECCOPHBIE  YCTPOHCTBa»
sBisercs  GOPMHPOBAHME Yy  CTY[GHTOB  3HaHWH 00  OpraHM3allM¥  COBPEMEHHBIX
MHKPOITPOLECCOPHBIX CHCTEM, MPUHIHMIIOB TTOCTPOCHHUS MHUKPOITPOLIECCOPHBIX CHCTEM, H3YdYEHHE
TIPUHLMIIOB  TOCTPOCHHS  MHKPOIpPOLECCOPOB, OOy4YeHHE HaBbIKaM  [POrpaMMHPOBaHMS
MHKPOIPOLECCOPOB, 00YUEHHE HaBBIKAM MPOEKTHPOBAHHS MHKPOTIPOLIECCOPHBIX CXEM.

3a1a4n JMCLUMIUINHBL;

- AKTHBAaUMS  CaMOCTOSTENILHOM — MO3HABATENBHON  JESTENBHOCTH  CTYJAEHTOB ¢
MCI0.Tb30BAHHEM Pa3HOOOPa3HbIX HCTOYHHKOB HH(OpMAIIHH;

- W3yuenne CXeMOTEXHMUYECKHX TIOJXOJI0B pa3paboTKu Ga30BBIX MHKPOTIPOLECCOPHBIX
Y3/10B aBTOMATH3HPOBAHHBIX CHCTEM; W3y4eHHE METOJIOB aHah3a paboThl MHKPOTPOLIECCOPHOIH
TeXHUKH; OBJIQJICHHE METOJaMM pa3pabOTKH Y3JI0B aBTOMATH3MPOBAHHBIX CHCTEM Ha OCHOBE
COBPEMEHHBIX MHKPOIPOLECCOPOB; TMONTYy4YEHHE 3HAHWN, YMEHHH M HaBBIKOB HCIIOJB30BAHMUS
MHKPOKOHTPOJUIEPOB M MHKPOINPOLECCOPOB TMpH  pa3paboTke YCTPOHCTB  pa3IiuHOTO
Ha3HAYCHHUS;

- QOpMHPOBAHHKE y CTYEHTOB HAYYHOTO MBILLICHHS, MPABHIBHOTO IOHMMAHHMS TPAHHII
MCIIO/Ib3YEMbIX METOJI0B aHA/IM3a MHKPOMPOIECCOPHBIX YCTPOHCTB M METOAOB OLEHKH CTEMEHH
JIOCTOBEPHOCTH PE3YJIbTATOB, MOJYYEHHBIX C MOMOIIBIO YKCIIEPUMEHTAIBHBIX H MATEMATHYECKHX
METO/I0B HCCIIEI0BAHHSL.

2.MecTo aucHMILIHHBI B cTpykType OIIOIT

YueGnas mucumunimHa «MHKPOPOIECCOPHBIE yCTPOHCTBA» COTIAcHO ydeGHOTO TTaHa
BKJIIOYCHA B BapHaTHBHYIO 4acTh IMCUMIUIMH brioka 1. OOmas TpyZoeMKOCTh JUCHMIUIMHBI
cocrapisier 144 yaca (4 3aueTHBIX eauHUIEI). DOpMa HTOTOBOrO KOHTPOJIS — JK3aMEH B ISTOM
cemecTpe.

OcBoenne  mucuumMHel  «MHKpOTPOLECCOPHBIE  YCTpOHCTBa» — Gasmpyercs  Ha
(ynnaMenTatbHBIX MCHMIUIHHAX — «Maremartnka», «DNEKTPOHHKa», «INEKTPOTEXHUKA» W
«Mudopmarnkar». Hanbonee BaXHBIMH JUTS YCBOCHHsI Kypca SIBISIOTCS CIIETYIONIME PA3eibl STHX
JMCIHMIUIAH: - auddepeHUMaTbHOe W HHTETpATbHOE  WCYACIEHHE, -  WHTErpabHEIE
npeobpasosanus Pypee n Jlannacca; -31eKTPUYECTBO W MATHETH3M; - BBIYHCIHTEIBHBIE METOIBI
PEHICHUS CHCTEM JIMHEHHBIX YPaBHEHHH C BEIIECTBEHHBIMH W KOMIUICKCHBIMH KO QHUIIHEHTaMH,
JH(depeHIHAIbHBIX  ypaBHEHUH 1-T0 M 2-TO MOPSAKOB; - MpOCTeille HaBBIKM pabOThl Ha
KoMIIbtOTEpe W B ceTH MHTepHer.  MuHuManbHble TpeGOBAaHMS K «BXOJHBIMY® 3HAHHSM,
HEOOXOMMBIE JUTSl YCTICNTHOTO OCBOGHHMS IMCLHMIUIMHBI 9TO — YIOBJIETBOPHTEIBHOE YCBOCHHE
IPOrpaMMm Mo yKa3aHHbIM pa3szieliaM.



COJIEP’)KAHUE

O6n1acTh NPUMEHEHNS, LeJN | 3a1a4i GOH/IA OLIEHOYHBIX CpezcTB

Ornncanne mokasatenell W KPUTEPHEB OLEHHBAHHS KOMIETEHLHI, bopmupyembIX B
TPOLECCE OCBOCHUS AMCUMITIMHBI (MOTYISN)

[lepeteHb KOMMNETEHIMHI ¢ yKa3aHHEM 3TaNoB MX (OPMHPOBAHHUS B poLecce OCBOEHHS
OIIOIT

Dransl JOpMHUPOBAHHS KOMIETEHIHI

[lokasare ypoBHeif ch)OpMHPOBAaHHOCTH KOMIIETEHIMH HA 3TANaxX uX (bopmupoBaHus,
OIMCaHME KA OLCHHBAHUS

Ilokasarenu ypoBHel c)opMHPOBAHHOCTH KOMIIETEHIHH HA Tanax ux

(bopmupoBanus

Onucanue mKaa OLCHUBAHUS

Tunosele KOHTPOJIbHBIC 3a/aHUS, MHBIC MATEPHATBI H METOIMYECKHE PEKOMEHIALINH,
HEOOX0IMMBbIE JUTS OLIEHKH COPMHUPOBAHHOCTH KOMITETEHIMIA

B rponecce ocBoerus OITOIT

3ajanus 1 BOTIPOCHI ISl BXOXHOTO KOHTPOJIS

OueHouHbIE CPeICTBA H KPUTEPHH ¢hOPMUPOBAHHOCTH KOMITETEHIIHE

3ajanus UIst TPOMEXKYTOUHOM aTTecTanny (3aueta u (Hiin) JK3aMeHa)



3. KomnereHuun ofy4aiomerocsi, (GopmMupyemble B pe3yJbTaTeé OCBOEHHUS
JAHCHHILIHHBI (MOTY.Ts1)
B pe3synbTaTe 0CBOCHMS AMCUMILUIHHBI “MHKPOMPOLIECCOPHBIE YCTPOHCTBA™ CTYACHT H0/DKEH
oBiazeTh cienyomumu komnereHmsMu: [TK-2; TTK-3.

Koa komnereHunu

HaumeHoBaHHe KOMIETEHIHH

HaumeHoBaHHe noKa3aTesst
OueHUBaHHUA (M0Ka3aTeaN
JOCTHIKEHHS 32 JAHHOT0 YPOBHS
0CBOEHHSI KOMITETEHIHIA)

¥ YCTPOMCTB PaJHOTEXHHYECKHUX
CHCTeM B  COOTBETCTBHH  C
TEXHHUYECKHM 3a/[aHAeM c
MCTIOTb30BaHHEM CpesCTB
aBTOMAaTH3allHH TPOESKTHPOBAHHS,

MK-2 Criocoben peann3oBbiBath | [IK-2.1. 3HaeT MeToauku npoBeIeHNS
TPOrpaMMBbl  IKCTIEPUMEHTATbHBIX | HCCIIeJOBAaHHH napaMeTpoB "
ViCcCIIeIOBAaHMM, BKIIIOYas BHIOOpP | XapakTEpUCTHK  y370B,  OJIOKOB
TEXHHYECKHX CpeZICTB W | PATHOTEXHUYECKHX  YCTPOWCTB W
00paboTKy pe3y/ibTaToB. CHCTEM.

[K-2.2. Ymeer MPOBOJINTH
HCCIIEIOBAHNUS XapaKTepPUCTHK
PaIMOTEXHUYECKHX  YCTPOHCTB |
CHCTEM.
IK-3 Criocoben BeIMonHATE pacuer u | [TK-3.1. 3HaeT MPUHLAITBI
MPOEKTHPOBAHUE JETAJICH, y3JI0B | KOHCTPYHPOBAHHS OTJIEITBHBIX

Jetaned,  y3I0B M yCTPOMCTB
PaZMOTEXHUYECKUX CUCTEM.

[K-3.2. Ymeer MIPOBO/INTH
OLICHOYHBIE PAcueThl XapaKTEPUCTHK
HIeTaled, y3I0B W YCTPOHCTB
PaZIMOTEXHUYECKUX CHCTEM.

[1K-3.3. Brnaneer HaBBIKAMH
MOATOTOBKH  TPHUHLHIHAIBHBIX |
MOHTAXHBIX IEKTPHYECKUX CXEM.,

4. O0bem u coepikaHHe THCIHILVIHHBI (MOXYJIs)

®opma obyueHus OvHast O0YHO-3209HAS 3204Has
O61mast Tpy0EMKOCTD MO THCIUIIIHHE 4 3er/144 4 3et/144
(3ET/ B wacax)
Cemectp 5 6
Jlekuyu, yac 17 4
IIpakTHyeckue 3aHsATHS, Yac - -
JlaGopaTopHble 3aHsSTHS, Yac 34 9
CamocrositenbHas paboTa, yac 57 122
Kypcosoit nmpoekr (pa6ota), PI'P, + +
cemecTp
3auer (mpu 3a04HOM Gopme 4 yaca -
OTBOJAMTCS HA KOHTPOJIb)
Yacel Ha dK3aMeH (ITpU OYHOM, OYHO- 1 3et/36 vacoB 9 gacos
3a04HO# popmax 1 3ET — 36 yacos, npu 9K3aMeH Ha KOHTPOJTb
3a0uHOH popme 9 YyacoB OTBOIUTCS HA
KOHTPOJIb)




4.1.Coneprxanue JHCUHILTHHBI (MOXYJI51)

Paznen JUCIMITIAHBI, TEMA JICKIIUA U BOIIPOCHI

Ounas gopma

Ouno-3a04Has dopma

3aounas gopma

JIK

I3 | JIb

CP

JK | 113 | JIb CP

JIK

I3 | JIb (617

Tema 1. IlpuHIMIIBI TOCTPOCHHS IPOIIECCOPOB.
OO6nMe TPHHIKUIBI IOCTPOCHHUS i CTPYKTYpa IPOIECCOPOB.
OrnepalMOHHBIH aBTOMAT JUIl YMHOXEHHsI JIBOMYHBIX YHCEIl
Y1papisiomuii aBTOMaT CO CXeMHOM JIOTHKOM 1 C
NPOrpaMMHUPYEMO# JIOTHKOM.

14

Tema 2. ApxuTeKTypa MUKPOIIPOLIECCOPOB.

CrpyKTypHO-(YHKIIHOHAbHAS OpraHu3aus
npoueccopoB. Tumbl naHHBIX. Perucrpbl MHKpPOIIPOLIECCOPOB.
O6mwme Bompockl anpecanuy. Komanasl. Cucrema KoMami.
Opranu3anms HUKJIOB BbINOJHEHUS IPOrPaMM.

Tema 3. MuKpOTIpOIIECCOPHBIE CHCTEMBI.

OpraHu3anusi MHKPOIPOLECCOPHBIX CHCTEM. THIoBbie
CTPYKTYpPbl ~ MHKPOIIPOLECCOPHBIX ~ CHCTeM.  Marucrpanu
MMKpPOIIPOIIECCOPHBIX  cHcTeM. OpraHusaius IPOCTPaHCTBA
namaTM ¥ BBOoJa/BbiBona. KoHTpoiiep mnpsiMoro gocryma K
TTaMSITH.

Tema 4. OOmine NPUHIMIIBI OPraHM3alliK BOIa/BBIBO/IA.

OOMeH JaHHBIMH B napamiensHoM Koje. CHHXPOHHBINH
1ocje10BaTeIbHbI 0OMeH. ACHHXPOHHBIH MOCIIEI0BATEIbHbIN
0OMEH.
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4.2. Conepxanue 1a00paTOPHBIX 3AHATHIH

Ne Ne nexnun u3 HaumenoBanue 1abopaTopHoro (NpakTHYECKOro, KonnuecTBo uacoB Pexomenayemas auTeparypa
n/n paboueii CeMHHAPCKOr0) 3aHATHS H MeTOHYeCcKHe Pa3paboTKu
NpoOrpamMmbl (Ne HCTOYHHKA H3 CITHCKA
Ouno OuyHo-3209H0 | 3aouHo JIHTEPATYPbI)
1 2 3 + 6
1 1 Onucanue apXUTEKTYpbl MUKPOKOHTpoJLiepa. M3ydenne 4 10
HHTErPUPOBAHHON cpeipl npoekTupoBanus Keil.
2 2 YCTpolCTBO NapauieIbHbIX MOPTOB MUKPOKOHTPOJLIEPA. -+ 2 12
[Tonxmoyenne BHEUTHUX YCTPOUCTB K MapalIeIbHOMY
HOPTY MHKPOKOHTpOJLIEpA.
3 3 Pabota ¢ CUMBOJIBHBIM KU AKOKPHCTALIHYECKUM 4 2 11
unkaropom. Ilporpammupoanune Moy XKKH.
4 4 VYcrpoiicta BBoAa nHpopmanuu. [IporpammupoBanue 4 2 11
MaTpUYHOH KJIaBHATYPBbI.
5 2,355 [MTocnenorarenbublii uuTepdeiic UART. 4 12,13
6 4,5 Taitmepbl cYeTYHKH MHKPOKOHTpOJLIEpa 4 3 12
7 6 Pabora ¢ BctpoeHHBIM MojtysieM AL 4 34
8 7.8,9 IIporpaMmmupoBanue KOHTpOJUIEpa TeMIIEPaTyphl 6 5.6,7
Hroro 34 9
4.4. TemaTHKa Jisl CAMOCTOATEILHOH padoThl CTy/AeHTa
Ne TemaTuka no COAEPKAHHIO JHCUHIIIHHBI, BbUICJICHHAsA UIA KonuuecTBo 9acoB u3 COAepKaAHHHA WQEQZGE%&ENE eQ—!S-v-
o/n CAMOCTOATEJIBHOIO H3YYCeHHNH JAHCHHIUIHHBI JiaTepaTrypa H KOHTPOJIH
HCTOYHHKH CPC
Ouno O4HO-3209HO0 3aouno uudopmanun
1 2 3 4 5

Bocemupaspsimbiii npoueccop 8080. Ctpykrypa 3
BOChMHpa3psiHoro nponeccopa. AJIY. biok necstuunoi

1,14




koppekuuu. Peructp npusnaxos. Peructpel. Ykasarteib
KomaH/1. YKka3arelb cTeka. biok ynpasieHus.

CerMeHTHbIE perucTpbl MuKpornporeccopos. HeobxonmumocTs
OpraHM3alliy CerMeHTALMHI NaMSITH.

Opranun3aius oOpalleHus K NaMsaTi ¥ yCTPOUCTBaM
BBOJ1a/BbIBOJIA. [ IpMHIMI Opranu3aluy oOpallenys K nams T4
¥ BHENIHKM ycTpoicTBaM. [{iKiibl oOpalenus Kk MaruCTpaiu.
Bydepusaius uH JaHHBIX.

[NapaiesnbHble MOPTHI BBOAA/BbIBOJIA. OOIIME CBEICHUSL.
CTpyKTYpHO-GYHKIMOHAIbHbBIE 0OCOOEHHOCTH MOPTOB.
JlpaiiBepbl C yCTaHOBKO# Ha BBOJY/BBIBOA. JIpaiiBepni ¢
yCTaHOBKO# Ha BBOJ. J[pailiBephbl C ynpapjiseMbIMH
MOATSATHBAIONMMH PE3HCTOPAMH.

8,14

MUKpOKOHTPOJLIEP KaK BEJOMOE YCTPOHCTBO.
MukpokoHTpoILIepHast ceThb. IIpoToK0IIbI MOCIEN0BATENEHOTO
obmena. [Tporokon SPI. Opranusauus oomena. Ilpotokosn
IIC. O6mue cenenns. Ctpykrypa untepdeiica. Popmar
koman bl [IpuHin GyHKIMOHUpOBaHHUS. ApOUTpax.
[IporpaMMHasi peau3aius NpoTokosa. Buibl oOmena.
I[Ipotokon CAN. O6ume cBenenus. IIpuHimmns ooMeHa.
Tuns! kagpoB. ApOUTpax.

4,14

OO6MeH JIJaHHBIMH B [apaUIeIbHOM KoJie. I1psiMoii BBOJY/BBIBOI
nanHbIX. OOMEH JaHHBIMY C annapaTHbIM KBUTHPOBAHHEM.
BBoj aHHBIX. BbIBOA JaHHbIX. [{ByHaNpaBICHHbIH OOMEH.
VeTpoiicTBO JByHANpaBIeHHOTo 0OMeHa ¢ annapaTHbIM
KBHTHPOBAHHUEM.

5.14

Taiimepbl. CriocoObl H3MEPEHHsI BPEMEHHOTO HHTEpBAIA.
Knaccuueckuii croco6. Crioco6 BxoaHoro 3axsara. Criocod
BBIXOJIHOTO CpaBHEHHs. MOy mporeccopa COObITHH.
CroposxeBble TalMepBhIL.

4,14

IMocnenoBatenbHblil acHHXpoHHbIH HHTepderic UART.
Oco6ennoctu pabotsl UART mukpoxonTpoiepa. Pacuer
napameTpoB cuaxponusamid UART. Ocobennoctu

5,14




NnpeacTaBiiCHUs TEKCTOBOM ::eo_uzgss.

VeTpoHeTBO M TPHHIMI PaOOThI CHMBOJIBHOIO
HKUJIKOKPUCTALINYECKOro uHmKaTopa. Ilporpammuoe
ynpasienue XKH.

3,14

Knaccudukanus ALIL Ocxosubie Tinbsl ALIL  M3yuenue
ocobeHHOCTel paboThl ¢ aHAIOTO-IIM(PPOBBIM
npeobpazoBartesieM MEKPOKOHTPOJLIEpA.

2,14

Kondurypamuss MK STM32G0. Pacnonoxenue u
Ha3HaYeHHe BbIBOJIOB MEKpokoHTpouiepa MK STM32GO0.
ApxuTtextypa sigpa LITY

2,14

12

ApxutekTypa 32-X pas3psiIHOro MUKpOKOHTpoOJUIepa
STM32G0. Anpecauus namsaTH JaHHbIX. Peructpbl
poleccopa.

2,14

13

Cpencta pa3paboTku U OTJIAJIKH NTPUIIOKEHHH Ha 6a3e
mukpokonTposuiepa STM32GO0.

3,14

14

Tunsl npepsiBanuii MukpokonTposuiepa STM32G0.
Wcrounuku npepbiBaduii. Peructpsl ynpasieHus

npepbIBaHUsIMU. Y IpaBiieHHe 00CIy)KMBAaHHEM IPephIBAaHUH.

5,14

CpenctBa pa3pabOTKH U OTJIAJIKH NPHIIOKEHUH Ha Oa3e
MuKpokoHTposutepa STM32. IIporpaMmma reHepanuy KoJ10B.

8,14

Anpecarusi apecoB HHCTPYKIHM#. OTHOCHTEIbHAS
anpecauus. [Ipsimas anpecauuns. KocBennas tabnuunas
anpecanus. PerncrpoBas agpecarusi.

8,14

Hroro

57

122




5. O6pasoBaTe/ibHbIE TEXHOJIOIHH

5.1. Ilpu uTeHWM JEKIMOHHOTO MaTepHalia HCIOJb3YIOTCS COBPEMEHHBIE TEXHOIOTHH
MPOBEJICHHS 3aHSTHH, OCHOBAHHBIE HA MCIIOJIB30BAHWH MPOEKTOPA, 0OECIIEYHBAIONIETr0 HArIISIHOE
NPEICTABICHHE METOAMYECKOr0 W JIEKHMOHHOro Mmatepuana. [IpH cOCTaBI€HMH JEKIIMOHHOTO
MaTepuaa MCIoJb3yeTess MakKeT TpPHKIaJHBIX TporpaMM TmpeseHTauuii MS  PowerPoint.
Vicriosib3oBanne  1aHHOM TEXHONOTHH OOECIEUHBACT HAIISAHOCTh M3JAraeMoro MaTepHaia,
9KOHOMHUT BPEMsi, 3aTpavyMBaeMOe MperoiaBaTesieM Ha MOCTPOeHHE rpadKOB, PHCYHKOB.

5.2. B coorsercteun ¢ TtpeGosanusmn ®I'OC BO 1o HanpasieHHIO MOATOTOBKH MpH
pean3annu KOMIIETCHTHOCTHOTO MMOJAX0Ja  MpelyCMaTpPHBAETCS IIMPOKOE HCMOJIB30BAHUE B
y4eOHOM MpoLecce aKTHBHBIX M HHTEPAKTHBHBIX (OPM MPOBENCHHS 3aHATHH (KOMITBIOTEPHBIX
CHMYIISILIMH, J€JIOBBIX M POJIEBBIX HMID, pa300p KOHKPETHBIX CHTYALMii, IICHXOJOTHYECKHE H HHbIE
TPCHUHIH) B COYETAHMM C BHEAYAMTOPHOH paboTOH ¢ Ienbi0 (OPMHUPOBAHHS W pasBHTHS
Npo(eccHOHATbHBIX HaBBIKOB 00ydalommxcs. B pamkax y4eGHOro Kypca MpelycMaTpHBAIOTCS
BCTPEYH C BEYIIMMH CHIEHHATNCTaMH TPOMBILIICHHBIX peAnpusThit P11,

Ha npotsskenun wsyuenmns Bcero kypca yjenseTcss ocoG6oe BHUMaHME YCTAHOBICHHIO
MEXKIIPEJIMETHBIX CBSA3CH ¢ AMCUMILIMHAMH «DIEKTPOHUKA» W «MeTpPOJIOTHSI W W3MEpUTE IbHAS
TEXHUKA», JICMOHCTPALMK BO3MOXKHOCTH NMPUMEHEHHS TIOJTYy4YEHHBIX 3HAHWH B MPAKTHYECKOH

AesitesibHOCTH.  [lpy M3ydeHMM WIMPOKO MCIONB3YeTCs TMPOTPECcCHBHBIE, 3(QQEKTHBHBIE |
MHHOBALMOHHBIC METO/IBI.

6. Ouenounblie cpeacTBa UIsi TEKYIIEro KOHTPOJIS yCEBAEMOCTH, TPOMEKYTOUHOI
aTTeCTALMH 10 MTOTaM OCBOGHHS JHCLHHILVIMHBI M y4e(GHO-MeToaMuecKoe obecreveHue
CAMOCTOSITEIbHOI PaboThI CTY/IEHTOB

OueHoYHBIE CPENCTBA IS KOHTPOIIS BXOAHBIX 3HAHWH, TEKYIIETO KOHTPOJIS YCIIEBAGMOCTH H
MPOMEXKYTOYHON ~aTTECTAlUMH TI0 HMTOraM OCBOCHHS JIMCUHMIUTMHBI “MHUKpOIpPOLECCOpHBIE
YCTpoHCTBa™ NpPHUBEACHBI B TPHIOkKeHUH A (DOHI OLEHOYHBIX CPEACTB) K NaHHON paboueii
nporpamme.

YueGHo-MeToMYecKoe 0becTIeYeHHe caMOCTOSTE bHOM paboThl CTYAEHTOB TIPUBEIEHO HIXKE
B pasjiesie 7 HacTosied paboyeit mporpaMMmel.



3aB. OubaAHOTEKOM

Annena XK.A.

L

(noonucwe)

7.YueGHO-MeTOAMYecKOe H HH(pOpMaLIHOHHOE ofecredeHHe HCIHILTHHBI
“MuKpoONpoLeccopHbie ycTpolicTBa”

PeKomeHnyeman JiaTeparypa 1 HCTOYHHKH an)opmaunu (OCHOBHaH H

JOTIOJTHUTEJIbHAS)
Ne Buabl | HeobGxoaumas yuebnas, | Asrop(b1) | Hspareancr Ko/H4ecTBO H3aaHMmii
n/n | saparuii yuebHo-MeToAHYecKas BO H roj
(ocHOBHAsA H H3/1aHHUs
JAONOJIHUTE/IbHAS)
: p':)Trep';awT:ll:iz’e B 6ubanorexe
obecneyenmne,
3JIEKTPOHHO-
OubIHOTEYHbIE H
Hurepuer pecypcsl
1 2 3 4 5 6 7
OcHoBHas
I JIK ApxuTeKTypa I'ypoB B. |- Mocksa, -
MHKPOINpPOLECCOPOB B. CapatoB
y4uebHoe nocobue / B. Hurepnert-
B. I'ypos. - 3-e wu3n.- VYHuBepcute
326 c. - ISBN 978-5- T
4497-0303-3. - Teker : Hudopmaum
JIEKTPOHHBIH " OHHBIX
DAEeKTPOHHO- Texuonorui
oubaunoreuHas cucrema (MUHTYHT),
IPR BOOKS : [caiit].- At Tlu Ap
URL: Menua,
https://www.iprbooksho 2020.
p.ru/89419.html
2. JIK MUKPOKOHTPOJIIEPbI BonoBoso | - Mocksa : -
Anst cucrem | B A. M. Undpa-
aBTOMaTUKK @ y4eOHoe Wnxenepus
nocobue /  A. M. , 2016.- 164
Bogoso3zos.. - ISBN c
978-5-9729-0138-8. -
Teker : 3neKTpOHHbIN //
DIeKTPOHHO-
6ubinoTeyHas cucrema
IPR BOOKS : [caiiT]. -
URL:
https://www.iprbooksho
p.ru/51727 html
3. JIK Mukpornpoueccoprsie | E. K. - Cankr- -
CHCTEMBbI yue6Hoe | Anekcann | [TerepOypr :




noco6ue ans By3os /- 2- | poB P. . | ITonurexuu
e u3L.- 936 ¢. - ISBN | I'pymsuuk | ka, 2020.
978-5-7325-1098-0. - | uit M. C.
Tekct : anekrponHbiit // | KynpusHo
DNIEKTPOHHO- B [1 1p.] ;
| GubanoTeyHas cuctema | 1oj
IPR BOOKS : [caiit]. | penakiue
— URL: | # 1. B.
https://www.iprbooksho | TTy3aHkoB.
p.ru/94828.html
4. JIK MukponpoueccopHas Adonun - Caparos : | -
TexHuka B mpubopax, | A. A. At TIm Op
cucremMax u Menua,
KOMIIEKCcax 2015. - 143
OpHEHTALUH, G
HaBUlralmu U
yrpaBieHus
\ sieTaTeNbHbIX
o) annapatoB : y4eGHoe
‘ nocobue K
} 1aGOpPaTOPHBIM
i paGotam / A. A.
l Adonun, I, L
| Amauwes.- ISBN 978-5-
905916-96-0. - Teker :
3JIEKTPOHHBIH I
DIeKTPOHHO-
6ubnuoTeyHas cuctema
IPR BOOKS : [caiir]. -
URL:
https://www.iprbooksho
1 p.ru/40398.html
5 JIK SBM wu nepudepuiitbie | CoraeB A. | - Tomek : -
ycrpoiicta : yueGHoe | H. Tomckuit
nocobue / A. H. rocy1apcTB
Chlues.- ISBN 2227- €HHBIN
8397. - Teker YHUBEPCUTE
INEKTPOHHbIH " T CHCTEM
- 3 DNEeKTPOHHO- YIpaBJICHUs
GubnuoreyHas cucrema "
IPR BOOKS : [caiit]. - PaguO3JIEKT
URL: POHMKH,
https://www.iprbooksho 2016.-113
) p.ru/72218.html (A
6. [P ITpakTuyeckoe C H. |- Tomck -
PYKOBOACTBO no | Topraes Tomckuii
MpPOrpaMMHUpPOBAHHIO M. B. | monuTexuu
STM- Tpury6 U. | veckuit
MHKPOKOHTPOJIEPOB @ YHHBEPCHUTE
yueGHoe nocoGue - 111 | Mycopos, | T,2015.
| c. - ISBN 2227-8397. - | L. C.




TexkeT : 31eKTPOHHBIN //
DNeKTPOHHO-
6ubanoreyHas cucrema
IPR BOOKS : [caiit]. -
URL:
https://www.iprbooksho
p.ru/55205.html

YepTuxuH
a.

1P

[TporpammupoBaHue
noja niaargopmy
Andriod yueGHoe
nocobue / A. B.
Kypkun.- ISBN 2227-
8397. - Texer
3/IEKTPOHHBIN "
DIeKTPOHHO-
6ubauoreunas cucrema
IPR BOOKS : [ca#T]. -
URL:
https://www.iprbooksho
p.ru/67586.html

Kypxun
A.B.

- CaHkr-
[MerepOypr :
Vuusepcure
T  HWUTMO,
2015.-35c.

MukpornpoueccopHas
TeXHHUKa: Kypc JeKLni

[llanrepee
Ba B.A.,
CeMunsak
A.N.

Maxaukana.
2018.

JlonosinuTeIbHAS

9.

JIb

MHKPOKOHTpOJIIEPHI
GHpPMEI NEC
Electronics.
[IpaxkTryeckoe
PYKOBOJICTBO 1o
MPUMEHEHHIO  8-MH
pas3psaHbIX
MHKPOKOHTPOJIIIEPOB
78K0/LG2. YueGHoe
nocobue.
Maxauxkana. 2011.

Cemutsik
AU

Maxaukan
a. 2011.

10

30

JIb

Meroanyeckue
yKazaHust K
BBITIOJTHEHUIO
nabopaTopHO# paboThI
Nel : Onucanue
ApXHTEKTYPBbI
MHKPOKOHTpOJIIepa
ADUC845 (hupMBI
Analog Devices w
cpebl
npoektrpoBanus Keil.

CeMuisx
AU,

Kwumos P.
M.

Maxaukan
a. 2012.

10

JIb

Mertoanueckue
yKa3aHus K
BBITTOJTHEHH IO

CeMuIsk
AU,

Maxaukaa:
JICTY,

10




naboparopuoit pabote! | Kumos P. | 2012
Ne 2. Pabora c¢|M.
CUMBOJIbHBIM
HKMIKOKPHCTAITMUECKH
M MHMKaTOPOM.
[IporpammupoBatue
moayas JXKKH (na Gaze

HD44780)

12 JIb Meroanueckue Cemmisk | Maxaukana: | - 10
yKazaHus K| AU, JETY,
BBITIOJIHEHHIO 2012

nabopatopHoi# pabotel | Kumos P.
Ne 3. Verpoiictea | M.

BBOJA  MHGOpMALUH.
[TporpammupoBanue
MaTpUYHOH
KJIaBHATYpBI.

132 JIb Meroanueckue Cemunisk | Maxaukana: | - 10
‘ yKa3aHus K| AU, JAI'TY,
BBITTOJIHCHHIO 2012
nabopatopHbix pabor | Kumos P.
Ne 4. | M.
[TocnenoBaTebHbIH
unrepdeiic UART

Hurepuer-pecypcebl

14 - Ucnonb3osanue pecypeos DBC http://www.iprbookshop.ru/
L Ucnons3osanue pecypcos DbC www.e.lanbook.com

8. Marepua/IbHO-TeXHHYecKOe o0ecredeHHe AMCUMIIHHBI (MOTYJIs)

MarepuaibHO-TeXHHYECKOe o0ecrieyeHne TMCUMIUTUHBI * MUKpOMTPOLIECCOpHBIE YCTPOHCTBA

" BKJIIOHAeT:

- Gubamoreunbiit Goun (yueOHas, yueOHO-METOIMUECKAs!, CITPABOYHAS JINTEpaTypa, Hay4qHas
W JIeNI0Bast IEPUOJINKA);

- KOMITBIOTH3HPOBaHHbIEe paboune MecTa Ul 00ydaeMbIX ¢ IOCTYTIOM B ceTh VIHTepHeT;

- ayIMTOPHH, 000PYI0OBAHHBIE TTPOEKIIMOHHOH TEXHHKOH.

JlaGoparopuble paGoTbl BemonHstoTCs B Js1aboparopun Ne342 (VJIK 2 ®KTBTu?) ¢
HCIIO/Tb30BaHHEM Kommiiekta  y4eOHo-abopaTopHOTo o6opynoBanus Ha  OCHOBE
MHKPOKOHBeKTOpOB (hrupmbl Analog devices ADUC845.
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9. CneunanbHble YCJI0BHS HHBAJIMAAM H JIMIAM ¢ OTPAHHYEHHBIMH BO3MOKHOCTSIMH
3gopoBbs (OB3)

CneunanbHble ycioBus 00y4YeHHs U HanpasieHHs pabOTHI ¢ HHBAIMAAMH H junamu ¢ OB3
Orpe/Ie/IeHbl Ha OCHOBAHMH:

- OeznepaibHoro 3akona or 29.12.2012 Ne273-®3 «O6 obpasoBanun B Poccuiickoii
Denepayny;

- ®esepanbHoro 3akona ot 24.11.1995 Ne 181-®3 «O conmanbHON 3ampTe WHBATHIOB B
Poccwuiickoit ®enepaunny;

- nprkasa MunoGpuaykn Poccuu or 05.04.2017 Ne 301 «O6 yrBepxaeHHH [Mopsika
OPraHu3auM¥ ¥ OCYINECTBICHHS O00pa3OBaTebHON HEATENBHOCTH MO  06pa30BaTebHBIM
nporpaMvam BbICIIEro o6pa3oBaHus — mMporpaMmam GakanaBpuaTa, MporpaMMam CleLHaTHTETa,
MporpaMmMam MarucTparypbi»;

- METOIMYECKHX PEKOMEHIAUMH 10 OpraHu3alMu 0Opa30BaTEIBHOTO Mpolecca I
00yueHH s MHBATHIOB M JIMI C OTPAHHYEHHBIMH BO3MOXKHOCTSMH 30POBBS B 00GPa30BaTeNbHBIX
OpraHM3alMAX BBICIIEro 0Gpa3oBaHUs, B TOM HYHC/IE OCHAIIEHHOCTH 06pa3oBaTebHOTO Mporecca,
yTBepxkAeHHBIX MuHOGpHayku Poccun 08.04.2014 Ne AK-44/058H).

o cneunanbHpME yesoBHAME JUlsi TOTydeHHs 06pasoBanms obyuarommxcs ¢ OB3
TIOHUMAIOTCS YC/IOBHSI OOY4YEHHs, BOCIIUTAHUS M Pa3BHTHS, BKIIOYAIONINE B CeOsl MCIIONb30BAHUE
MpH HEOOXOAMMOCTH alaNTHPOBAHHBIX 0GPA30BATE/IBHBIX MPOrPAMM M METOIOB OGYHeHHsS W
BOCIHMTAHHS, CICUMATBHBIX  yYeOHHKOB, Y4eOHBIX NOCOOHMH M IMAAKTHYECKHX MaTepHAlOB,
CHCUHATLHBIX TEXHHYECKHX CPeCTB 00YYEHHs! KOJUIEKTHBHOTO M HHINBHIYAILHOTO MOJIB30BAHMS,
MPE/I0CTAB/ICHHE  yCITyr acCHCTeHTa (NMOMOIIHMKA), OKAa3hIBAIOIIEr0 HEOOXOMMMYIO MOMOII,
MPOBCACHUE IPYNIOBBIX M WHIWBHAYAJIbHBIX KOPPEKLMOHHBIX 3aHATHH, 0GeClieYeHHe N0CTyma B
spanns JIITY w apyrue ycnosus, Ge3 KOTOPBIX HEBO3MOXHO HIJIM 3aTpyaHEHO ocBoeHne OTTOTT
obywatommxes ¢ OB3.

OGyueHne B pamkax yueGHOM auctmmmnEl oGyyatoumxces ¢ OB3 ocymectsisercs IITY ¢
YYETOM  0COGEHHOCTEH TMCHXO(GH3UYECKOr0 Da3BUTHS, HWHIMBHAYATbHBIX BO3MOXKHOCTEH M
COCTOSHHMS 3/I0POBbSI TAKUX 00YYaIOIIMXCS.

OGyuenne no yueGHol aucummmne o6yyarommxes ¢ OB3 MoXeT GBITh OPraHH30BaHO Kak
COBMECTHO C ZIPYTMMH 00YHaIOIMMHUCS, TaK W B OTAENBHBIX IPyIIax.

B uensx nocrynmuoctr 0Gy4eHus 10 AHCHHUITHHE 00eCIeYHBACTCS:

1) 215t 1ML € OTPaHWYEHHBIMU BO3MOYXXHOCTSMH 3/I0POBBS 110 3PEHHIO:

- HaJlM4YKe albTEePHATHBHOM BepeHu opuumnanbHoro caifta ITTY B cetn «MHTepHeT» s
c/1abOBHISILLINX

- BECh HCOOXOAMMBIH JUISl M3YUEHHs MaTepHaJl, COIJIAaCHO yu4eGHOMY TUIaHy (B TOM YHCITe,
st 00y4alolmMXcsl M0 WHMBHIYaIbHBIM Y4eOHBIM IUIaHAM) TIPEIOCTABISETCS B 9JIEKTPOHHOM
BHJIE Ha JIHCKe.

- HHMBHTyaJIbHOE paBHOMEpPHOE ocBelieHne He MeHee 300 jokc;

- IPUCYTCTBHE aCCHCTEHTA, OKa3bIBaIOEro 00yyaromeMycst He0OXOIMMYIO TOMOIIb;

- o0ecrieueHne BO3MOXKHOCTH BBITTYCKa allbTEPHATHBHBIX (JOPMATOB MEYaTHBIX MATEPHATIOB
(kpynHbif wpudT MK ayaropaiiisr);

- obecrieyeHne 10CTyNa 06y4alOMerocs, SBSIOMIErocs CENbIM H UCTIOB3YIOIIEro cobaky-
NPOBOAHMKA, K 3aaHut0 I TV,

2) st man ¢ OB3 o cityxy:

- HaliuHe MUKPOQOHOB M 3BYKOYCHJIHBAIOLIEH ANMapaTyphl KOJUIEKTHBHOTO MOJIB30BAHMS
(ay IMOKOJIOHKH);

3) s i ¢ OB3, nMmeromux HapyleHus OmopHO-IBUTATEIBHOTO anmnapara, MaTepHabHO-
TCXHUUECKUE  YCIIOBUSA  JIOJDKHBI  00€CIeunBaTh BO3MOXKHOCTB OECTIPEIISTCTBEHHOTO JI0CTYIa
oGyuaiotmxes B yqeOHbIe MOMEIICHHS, CTOJIOBbIE, TYATCTHBIE H APYTHE TOMELLEHHs OpraHH3aIHy,
a Takoke NpeObIBAHNS B yKA3aHHBIX MOMEIICHHSX (HATMYME NaHIyCOB, MOPYYHel, paciiMpeHHbIX
JIBEPHBIX [TPOEMOB M JIPYTHX MPUCTOCOOEH ).

Ilepen Havanom oGydeHus: MOTYT IIPOBOAMTHCS KOHCYJIBTATHBHBIC 3aHSITHS, TIO3BOJSIONIHE
cryaertam ¢ OB3 ananTupoBarses k yueGHOMY mpomeccy.
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B mpouecce Benenus yueGHOH MMCHUMIUIMHBI HAyYHO-TIEAArOTHYECKMM pabOTHHKAM
PEKOMEHIyeTCsl  MCIOJIB30BAHHE COLMATBHO-AKTHBHBIX H Pe(IIEKCHBHBIX METOLOB 0OydeHHs,
TEXHOJIOTHH COLMOKYJIBTYPHOH peabuITHTAINHM C LENbIO OKazaHHus oMol obyyaromumest ¢ OB3 B
YCTAHOBJICHHH TIOJTHOLEHHBIX MEXJIMYHOCTHBIX OTHOILICHHH C APYrMMH 00y9arolMMHUCS, CO3IaHHH
KOM(OPTHOTO MCHXOJOTHYECKOT0 KITHMaTa B y4eGHOM rpyTie.

OCOoOEHHOCTH MPOBENEHHS TEKYLIEH W NPOMEXKYTOUHOH aTTECTAINM MO JUCLHIUIHHE JUTs
obywatomnxes ¢ OB3  ycraHaBnuBaloTcs € y4eTOM HHAMBHAYQIbHBIX ICHXO(QH3HUECKHX
0coOeHHOCTEH (YCTHO, MHCbMEHHO Ha Gymare, MHCBMEHHO Ha KOMITBIOTEPE, B (hOpMe TeCTHPOBAHHS
u ap.). [lpn HE0GX0AMMOCTH MPEOCTABIISETCS AOMOIHATEILHOE BPEMS JUTS TIOATOTOBKH OTBETA HA
3a4eTe MM IK3aMeHe



JIneT u3MeHeHUI M JO0NOJIHEHHIT K pado4eil mporpamMme
Jononaenus u n3MeHeHnus B paboueit mporpamme Ha 2020/2021 yueOHBIi ro1.

B pabouyto nporpammy BHOCATCS CIIEAYIONTHE H3MEHEHUS:
1. BHecenue n3MeHeHui U TOTIOJTHEHHI Ha JaHHBIH YY4eOHBIH ToJ] HElelIecO00pasHo.

PabGogas mporpamMmma mepecMoTpeHa W omoOpeHa Ha 3aceqaHuu Kadempsl paaroTEXHHKH,
TEJIeKOMMYHHUKAIIH 1 MUKPOdNIeKTpoHuKH oT 29.06.2020 roma, mpotoxon Nel0.

y y "7/
3aBeayrommii kKadeapoit PTuM ﬂ/ lamxneB X.M., K.T.H., TIOIIEHT
(Ha3Banue Kadeapol) (moanucek, nara) (®UO, yu. creneHp, y4. 3BaHHE)
CoraacoBaHo:
Hexan dakymnprera PTuMT %’ 7~ _TemupoB A.T.. K.d.-M.H.
(moanuck, naTa) (®UO, y4. creneHb, y4. 3BaHUE)
[Mpencenarens MC dakynbrera PTUMT _.Z o '}Z/IOHVCOB C.K., K.T.H., IOICHT

(monmuck, nata) (®UO, yu. crenenb, yd. 3BaHHE)



JIneT u3MeHeHUI M JO0NOJIHEHHIT K pado4eil mporpamMme
Jormonnenus n n3mMeHeHns B pabodeii mporpamme Ha 2021/2022 y4uebHbIi roO/I.

B pabGouyto nporpaMmy BHOCSATCS CIIEIYIOIINE U3MEHEHHUS:
1. BHecenme n3MeHeHHi 1 TOTIOTHEHUI Ha JaHHBIA y4eOHBIH ToJ] Helelecoo0pasHo.

PabGouas mporpamMma mnepecMOTpeHa W Om00peHa Ha 3acefaHuu Kadenpbl pPaJgnOTeXHHKH,
TeJIeKOMMYHHKAIH 1 MUKpoanekTporukn ot 30.06.2021 roma, mpotoxomn Nell.

Zaseayiownii kadeapoi PTuM - /\/é,_ £ ["apknes X.M., K.T.H.. JIOIIEHT

(HasBaHWe Kaeapnt) (NOAIHCH, adTa) (DHO, yu. crenens, y4. 3saHue)

CorgacoBano:

A/" - 7

Jlexan paxynsrera PTuMT ( -;%vf\ 3 _Kapzamona I".J1.. K.().-M.H.
o (nuu;nmu.. nara) (DHO, yu. crencHb, Y4, 3BaHHE)

[Tpencenarens MC daxynbrera PTuMT &7:« ~— __Maromencanyiona C.3.

“(noanuch, nara) (DHO, yu. creneHs, yy. 3sanune)



JIneT u3MeHeHUI M JO0NOJIHEHHIT K pado4eil mporpamMme

Jormonnenus n n3MeHeHns B pabodeii mporpamme Ha 2022/2023 y4aebHBIH TO/I.

B pabouyto nporpaMmy BHOCSATCS CIISIYIOIINE U3MCHEHHS:

1. BHecenme n3MeHeHHi 1 TOTIOTHEHUI Ha JaHHBIA y4eOHBIH ToJ] Helelecoo0pasHo.

PaGouast mporpamMma mnepecMOTpeHa M omoOpeHa Ha 3acefaHuM Kadeapbl pagUOTEXHHKH,
TeJeKOMMYHHUKAINH 1 MUKposnekTporukn ot 30.06.2022 roma, mporokom Nel 1.

3aseayiowmnit kapeapoi PTuM

(HazsaHWe Kaheapst) (noxnmues, aara)

CorsiacoBano:

Jlekan daxynsrera PTuMT

/ - ./‘/ p.

- %, A Tajpknes X.M., K.T.H., JIOUEHT

(DOHO, yu. crenens, y4. 38aHue)

Kapaamonsa )1, K.(h.-M.H.

(NOAINKCH, KaTa)

[Tpencenarens MC daxynsrera Plu MT & 7;«/¥~

A—"
—1{/

“(noanuck, jara)

(PUO, yu. crenetb, 4. 3BaHHE)

__Maromencannosa C.3.
(DHO, yu. crenes, yy. 3sanne)




