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1. Llesin w1 3a1a4M 0CBOEGHHS U CLMILJIHHBI.

Leasimu  ocBOeHMs AMCUMIUIMHBL  (MOayJs1) «MHKDPOIPOLECCOPHBIE  YCTPOHCTBa»
sBisercs  GOPMUPOBAHME Yy  CTYAGHTOB  3HAaHMA 00  OpraHM3allMM  COBPEMEHHBIX
MHKPOIPOLIECCOPHBIX CHCTEM, MPHUHIUIIOB MOCTPOCHHS MHUKPOITPOLECCOPHBIX CHCTEM, M3yUeHHE
TNIPUHLMTIOB  MOCTPOCHHSI  MHKPOINPOLECCOPOB,  0Oy4eHHe HaBBIKAM  [POTPaMMHpPOBaHHsS
MHKPOTIPOLECCOPOB, 00YUEHHE HABBIKAM ITPOEKTHPOBAHHS MHKPOIIPOLIECCOPHBIX CXEM.

3a/1au¥ AMCLMIUIHHBL:

- AKTHBAaUMs  CaMOCTOSITENIbHOM  TO3HABATENBHOM  JESTENBHOCTH  CTYIEHTOB C
MCII0Ib30BAHMEM Pa3HOOOPa3HBIX HCTOYHHKOB HH(OPMALIHH;

- M3ydenne CXeMOTEXHMUECKHX TMOJXOJ0B pa3paboTKH GA30BBIX MHKPOTIPONECCOPHBIX
Y3/10B aBTOMATH3HPOBAHHBIX CHCTEM; M3YYEHHE METOJI0B aHaIN3a paboThl MHKPOTIPOLECCOPHOI
TeXHHKH, OBJIAJICHHE METOJAaMM pa3pabOTKM y3JOB aBTOMATH3MPOBAHHBIX CHCTEM HA OCHOBE
COBPEMEHHBIX MHKPOIPOIECCOPOB; TOTyYEHHE 3HAHHH, YMEHHH M HAaBBIKOB HCIIOJIb30BAHHS
MHKPOKOHTPOJUJIEPOB M MHKPOIPOLECCOPOB TIpH  pa3paboTke YCTPOHCTB  pasIM4HOTO
Ha3HAYCHHS;

- GopMHpOBaHHE y CTYICHTOB HAyYHOTO MBILULICHHUS, MPABHUJIBHOTO TIOHHMAHUS TPAHUI]
MCII0JIb3YEMBIX METO/I0B aHa/In3a MHUKPOIPOIECCOPHBIX YCTPOUCTB W METOIOB OLEHKH CTETCHH
JIOCTOBEPHOCTH PE3YJIbTATOB, MOJYYEHHBIX C TOMOLIBIO IKCIIEPUMEHTAIBHBIX U MaTeMaTHUECKHUX
METO/IOB MCCIIEIOBAHUSI,

2.MecTo McuMINHBI B cTpykType OITOII

YueGunas mucumumnHa «MHKPONPOLECCOPHBIE yCTPOHCTBA» COTIACHO Y4eGHOTO TUTaHa
BIUIIOYCHA B BapHaTHBHYIO 4acTh AWCUMIUIMH bBroka 1. OOwias TpyIoeMKOCTh JHCIUHMIIIMHBI
cocrasisier 144 vaca (4 3aueTHBIX eauHHIB). DopmMa HTOrOBOrO KOHTPOJS — K3aMEH B MSTOM
cemecTpe.

OcBoenne  mucuMmimHel  «MUKPOTIPOLECCOPHBIE  ycTpolicTBa»  Gasupyercss  Ha
(ynramenTanpHBIX McHMIUIHHAX — «Marematnka», «DNEKTPOHHKa», «INEKTPOTEXHHKA» W
«Mupopmarnkay. HanGonee BaKHBIMH JUIs YCBOCHHS Kypca SBJISIOTCS CIIEIYIONIHE Pas/elbl STHX
JMCHHMIUIHH: - auddepeHUMaTbHOE M WHTETpalbHOE HCYHCIEHHE; -  HMHTErpalbHBIC
npeodpasosanust Pypue u Jlannacca; -31eKTPUYECTBO U MATHETH3M; - BHIYUCIIUTEILHBIE METOBI
PEIICHHSI CHCTEM JIMHEHHBIX yPaBHEHUH C BEIICCTBEHHBIMH M KOMIIIEKCHBIMH K0d(GUIIMeHTaMH,
J(depeHIHAIbHBIX  ypaBHEHUH 1-ro M 2-ro MOpSAKOB; - NpPOCTEHINHE HABBIKM paGoTH Ha
KOMIIbiOTepe M B ceTH MHTepHer.  MuHHMMaibHble TpPeGOBAHMS K «BXOMHBIMY» 3HAHHSM,
HEOOXOAMMBIE [UIsl YCTICUTHOTO OCBOEHMS IMCLHMIUIMHBI 9TO — YJIOBJIETBOPHTEIBHOE YCBOGHHE
1IPOrpamMM MO YKa3aHHBIM pa3/iesiaM.



3. Komnerenuuu oOydawiuerocsi, (popmupyembie B pe3yJbTaTe OCBOCHMS
AUCHHUIJIMHBI (MOZYJIs1)

B pesynbrare OCBOEGHMSI AUCHUIUIMHBI «MHUKPOIPOLECCOPHBIE YCTPOMCTBA» CTYAEHT
JTOJDKEH OBJIQJIETh CICAYIOIIMMHU KOMIETEHIUSIMMU:

Kona HaumenoBanue HaumMmeHoBaHue nmoka3aTeJisi
KOMIIeTEeHIINH KOMIIeTeHIIUH oleHUBaHus (IIOKAa3aTe/u
AOCTUKEHMSI 32JTaHHOI'0 YPOBHS
OCBOEHMSI KOMIIETEeHLHIT)
OIIK-5 CnocoOeH BBINOIHATE OIMBITHO- OIIK-5.1.

3HATh OCHOBHBIE MCTO/JbI
IIPOCKTHUPOBAHUSA, UCCIIENOBaHUA U
OKCIITyaTalluu CIICHUAaJIbHBIX
PaIUOTEXHUYCCKUX CUCTEM.

KOHCTPYKTOPCKHE PaOOTHI C
Y9IeTOM TPeOOBaHMIA
HOPMAaTUBHBIX IOKYMCHTOB B
00J1aCTH paTnodIEKTPOHHOM
TEXHUKU ¥ HHPOPMAITOHHO-
KOMMYHUKaIIMOHHBIX TexHoyorud | OITK-5.2.

YMeTh NPUMEHSITh HH(DOPMAI[HOHHBIC
TEXHOJIOTHH U HH(POPMAITUOHHO-
BBIYUCIUTEIBHBIC CHCTEMBI JJIs
peIIeHUsT HAYYHO-UCCIICI0BATEILCKUX
W MPOCKTHBIX 337124
PaMOINEKTPOHUKH

4. O0bem U coepKaHMe TUCHUIIIMHBI (MOIYJIA)

dopma odyuyeHust o4Hast 0YHO-3204YHAS 3a04Has
O61mas TpyA0€MKOCTh MO JUCIHUILTHHE 4/144 - -
(BET/ B yacax)

Cemectp 5 - -

Jlexmun, gac 17 - -

IIpakTHueckue 3aHATHsI, Yac - - -

JlaGopaTopHbIe 3aHATHSI, Yac 34 - -

CamocrositenbHas pabota, yac 57 - -

Kypcooii npoekt (padota), PI'P, - - -

CEMECTp
3ader (ipu 3a04HOM (hopme 4 yaca - - -
OTBOJIUTCS] HA KOHTPOJIb)
Yacel Ha sK3aMeH (TIpU OYHOM, OYHO- JK3aMeH - -
3ao4yHoi popmax 1 3ET — 36 uacos, npu | 1 3ET-36uacoB
3a04HOI opme 9 yacoB OTBOIUTCS Ha
KOHTPOJIb)




4.1.ConeprxaHue TMCUHILIMHBI (MOXYJIs1)

Ounas gopma Ouno-3a04ynas popma 3aounas gpopma

ol Paznen JUCIMIIIMHBI, TEMA JIEKIIUHU U BOIIPOCHI JIK 3 7B CcP TIK 3 7B CP JIK 3 7B CP

Tema 1. IlpuHIMIIBI TOCTPOEHHS IPOIIECCOPOB.
OO611e TPHHIHUIIBI TOCTPOSHHUS H CTPYKTYpa IPOIIECCOPOB.
OnepanyoHHBIH aBTOMAT JUIS YMHOXKEHHsI JIBOMYHBIX YHCEIT 2 1 7 1 14
VpaBJIsIONMii aBTOMAT CO CXEMHO# JIOTHKOM | ¢
[IPOrpaMMHUPYEMOM JIOTHKOM.

Tema 2. ApxuTeKkTypa MHKPOIIPOIIECCOPOB.

CTpyKTYpHO-()YHKIHOHAIBHAS OpraHu3alus
npoueccopoB. Tumbl JaHHBIX. PerncTpbl MHKpPOIPOIECCOPOB. 2 4 7 | 2 14
O6mwme Bompockl aznpecanuyd. Komangsl. CucremMa KOMaHiL.
Opranu3anus IUKIOB BBIIOJIHEHHUS IIPOTrPaMM.

Tema 3. MHKpPOTPOIIECCOPHBIE CHCTEMBI.

Opranusanus MUKPOIPOLIECCOPHBIX CHCTeM. THIOBbIE
3 |CTPYKTYPbl  MHKPONPOLECCOPHBIX  CHCTEM. Marucrpanu 5 4 7 1 > 14
MHMKPONPOIECCOPHbIX cucTeM. OpraHuszanusi IpPOCTPAHCTBA
namMsTH M BBOja/BbiBosa. KOHTpoimep mpsmoro pocryma K
MaMSITH.

Tema 4. O611e NPUHIUIIBI OPraHU3aluy BOIa/BBIBO/IA.

OOMeH JaHHBIMHM B HapauieTbHOM Koje. CHHXPOHHBIN 2 4 7 1 ’ 14
NOCIEI0BATENbHbIH 00MEH. ACHHXPOHHBIH IOCI]IEI0BATEIbHBIH
oOMeH.
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4.2. Conepxanue Na00PATOPHBIX 3aHATHH

Ne | Nesekuuu u3 HaumenoBanue 1a60paTopHOro (IpaKTH4YECcKoro, KosinuecTBo 4acoB Pexomenyemas JuTeparypa
n/n paboueii CEMHHAPCKOr0) 3aHATHS H MeTOIHYeCKHe Pa3paboTKu
HpOrpamMmsi (Ne HCTOUHMKA H3 CIIHCKA
OuHo OuyHo-3209H0 | 3aouHo JAHTEPATYPbI)
1 2 3 - 6 7
1 1 Ornucanye apxXUTEKTypbl MUKPOKOHTpoJuiepa. M3yuenne 4 10
HHTErPUPOBAHHOM cpenbl npoekTupoBanus Keil.
2 2 VYeTpoicTBO napajuiebHbIX TOPTOB MEKPOKOHTPOJLIEPA. -+ 2 12
[TonkmoyeHre BHEUTHUX YCTPOHCTB K IapajliebHOMY
HIOPTY MUKPOKOHTPOJLIEPA.
3 3 PaboTa ¢ CHMBOJIBHBIM KM IKOKPHCTAJUIHYECKHM 4 2 11
unKkaropom. [Iporpammupoanne Moy XXKKH.
4 4 VYerpoiicta BBoAa uHpopmaimu. [Tporpammupopanue 4 2 11
MaTpPHYHOMN KJIAaBHATYpbI.
5 235 IMocnenosarensusbiil uTepdeiic UART. 4 12,13
6 4,5 TaiiMepb! CUETYUKH MHKPOKOHTpOJLIEpa 4 3 1.2
i 6 PabGota ¢ BctpoenHsiM Moyniem AL 4 34
8 7.8.9 ITporpaMmupoBaHue KOHTPOJUIEpA TeMIIEpaTy bl 6 5,6.7
HUroro 34 9
4.4. TemaTHKa [JIsi CAMOCTOSATEILHOI PaboOThI CTY/ICHTA
Ne TemMaTHKa M0 COAePAKAHHIO AHCHHIIHHBI, BbUIeJIeHHAs IS KosinuecTBO 4acoB H3 cofepKaHHA Pexomenayemas Dopmbl
n/n CAMOCTOSITE/ILHOrO H3yYeHHs AMCHHITHHBI JATepaTYpa H KOHTPOJIS
HCTOYHHKH CPC
Ouno O4HO0-3209HO0 3aouno uadopmanuu
1 2 3 B 5
1 Bocemupaspsimbiii nponeccop 8080. Ctpykrypa 3 8 1,14

BOChMHUpaspsirHoro npoueccopa. AJIY. biok necsaTHyHO#




koppekuuu. Peructp npusnakos. Peructpel. Ykazartesb
KomaH. Ykazarelb cteka. biiok ynpasienus.

CermMeHTHbIE perucTpbl MUKpornporneccopos. Heobxommmocts
OpraHu3alli CerMeHTalluK MaMSTH.

2,14

Opranu3anusi 00palleHus! K 1aMsiTH U YCTPOUCTBaM
BBOJIa/BBIBOJIA. [IpHHIMI Opranu3aiy 0OpaleHus K namsTH
M BHENIHHM yCTpoicTBaM. [{MKiibl 0OpalleHus K MarucTpaliy.
bydepusanys mUH JaHHBIX.

3,14

[NapauiesnbHble MOpThl BBOAA/BbIBO/A. OOIIME CBEICHHSL.
CTpyKTypHO-(pYHKIHOHATBHBIE 0OCOOCHHOCTH MOPTOB.
JlpaiiBepsl ¢ yCTaHOBKO# Ha BBOJY/BBIBOJL. JIpaiiBephi ¢
yCTaHOBKO# Ha BBOJ. J[paiiBephl ¢ ynpaBiisieMbIMH
HOATSATMBAIOIIMMH PE3UCTOPAMH.

8,14

MUKpPOKOHTPOJIIEP KaK BEIOMOE YCTPOHCTBO.
MukpokoHTpoIuIepHast ceThb. IIpoTOKOIIBI OCIIEN0BATENLHOTO
obmena. [Ipotokosn SPL. Opranusauus oomena. Ilpotokosn
IIC. O6mue cBenenus. Ctpykrypa nuntepeiica. Popmar
koman ibl. [IpuHimn GyHKIMOHUpOBaHUs. APOUTpaX.
I[IporpamMmHasi peanu3aiis npoTokosa. Buapl obmena.
I[Tporokon CAN. O6iue cenenus. [lpunimns obMena.
Tunsl kapoB. ApOUTpax.

4,14

OGMeH IaHHBIMH B apajuiebHoM Kozie. [1psiMoii BBOI/BBIBO
naHHbIX. OOMEH JIaHHBIMH C aniapaTHbIM KBUTHPOBAHHEM.
BBos naHHBIX. BbiBO/I IaHHBIX. JIByHANpaBICHHbIH OOMEH.
VCTpoHCTBO IBYHANpaBIeHHOro 0OMeHa ¢ annapaTHbM
KBUTHPOBAHUEM.

5,14

Taitmepsl. CriocoObl H3MEPEHHUsI BDEMEHHOTO HHTEpBaIa.
Knaccuueckuii cnioco6. Crioco6 BxoaHoro 3axpara. Cnoco6
BBIXOJIHOTO CpaBHEeHHs. Moty mporeccopa CoOOBITHIA.
CTOpOoJKeBbI€ TaHMEpBI.

414

TMocnenoBarenbHblil acuHxpoHHbI nHTepderic UART.
Ocobennoctu padotsl UART mMukpokonTposuiepa. Pacuer
napametpoB cuHxponu3anu UART. OcobeHHOCTH

5,14




npeacraBJicHUs TEKCTOBOM :IGOﬁZWESS.

VYerpoiicTBo M npuHIUI paboThl CAMBOJIBHOTO
JKHAKOKPUCTAIIMUECKOTro nHmKaTopa. IIporpammuoe
ynpasienne XKKH.

3.14

Knaccudukanus AL Ocuosubie Tunel ALIIL.  M3yuenne
ocobeHHOCTEH pabOThI € aHAIOTO-IIM(POBBIM
npeoOpazoBaTesieM MEKPOKOHTPOJLIEpA.

2,14

Kondurypauus MK STM32G0. Pacnonoxenue u
Ha3Ha4YeHHe BbIBOJIOB MUKpoKoHTposuiepa MK STM32G0.

Apxutektypa sinpa LITY

2,14

ApxuTexTypa 32-X paspsHOr0 MHUKPOKOHTpOJLIEpa
STM32GO0. Anpecauus naMsTH 1aHHBIX. PerucTpsl
npoleccopa.

2,14

CpencrBa pa3pabOTKH ¥ OTJIAJIKH PHIIOKEHUH Ha Ga3e
mukpokorTposuiepa STM32G0.

3,14

Tunsl npepsiBanuii MukpokonTpoiuiepa STM32GO0.
VcToynuky npepbiBaHuii. PerucTpbl ynpasieHus

[pepbIBaHUSIMH. Y IIpaBlieHHe 00CI1y)KHBAHUEM IIPEpbIBAHH.

5,14

CpenctBa pa3paboTKH U OTJIAJIKH NPUIIOKEHHH Ha 6aze
MuKpokoHTposuiepa STM32. IIporpaMma reHepaiuu KoJIoB.

8,14

Anpecarnus aapecoB HHCTPYKLMi. OTHOCHTETbHAs
anpecanus. [Ipsimas anpecanus. Kocennas tabiuunas
azpecauus. PerrctpoBas agpecaiius.

8,14

Hroro

57

122




S. O6pa3zoBaTe/ibHbIE TEXHOJIOIHH

5.1, Ilpu uTeHHH JIEKIMOHHOTO MaTepHala HCIMOJB3YIOTCS COBPEMEHHBIE TEXHONOTHHU
TMPOBEJICHHS 3aHSTHH, OCHOBAaHHBIE HA HCIOJIB30BAHUH IPOEKTOPA, 00ECIIEUHBAIOLIETO HATIISIHOE
MpPEJICTABIICHHE METOAMYECKOr0 M JIEKIMOHHOrO Marepuana. [Ipy COCTaBIEHWH JIEKIIHOHHOTO
Marepuajia HWCMOJb3YeTCsl MakeT TNPHKIAJHBIX MporpamMm mpeseHTaunii MS PowerPoint.
Mcronp3oBanne JaHHOH TEXHOJNOTHM OGECTICYMBAET HATUISAHOCTh W3JIAraeMoOro MaTepHaia,
9KOHOMHT BpEMsi, 3aTPaunBaeMOe MPEToIaBaTe/IeM Ha MOCTPOEHHE rpadKOB, PHCYHKOB.

5.2. B coorserctiun ¢ tpeGopanusmin ®I'OC BO 10 HanpaBleHHIO MOATOTOBKH MpH
peann3anui KOMIETEHTHOCTHOIO T0JX0Ja  INpPEeJyCMaTPHBAeTCs LIMPOKOE HCIOJIB30BAaHHE B
y4eGHOM MpOLECCe aKTHBHBIX M WHTEDAKTHBHBIX (OPM IPOBEACHHS 3aHATHH (KOMITBIOTEPHBIX
CHMYJISILIME, JIEJIOBBIX M POJIEBBIX MIP, pa360p KOHKPETHBIX CHTYalHil, ICHXOIOTHUECKHE U HHBIE
TPCHHHTH) B COYETaHWH C BHEAyJIMTOPHOH paboToi ¢ mHemblo (OPMHUpOBAHHS W Pa3BUTHS
poecCHOHATBHBIX HaBBIKOB 00ydalommxcs. B pamkax yd4eGHOTO Kypca MpelycMaTpHBAIOTCS
BCTPEYH C BEAYIIMMHU CIIELHATNCTaMH TIPOMBIILICHHBIX TpenpusThii PJ1,

Ha mporsskenun usydenmns Bcero kypca yielsercss 0oco6oe BHHMaHME YCTaHOBICHHIO
MEXKIPEIMETHBIX CBSI3CH ¢ AMCLHILIMHAMHA «DIEKTPOHUKA» M «MeTpOoJIOTHsl U MU3MepUTEbHas
TEXHUKA», JICMOHCTPALMK BO3MOXKHOCTH MPUMEHEHHS MONYYCHHBIX 3HAHWH B MPaKTHYECKOl

AestesibHOCTH.  [Ipn  M3yyeHMM IIMPOKO HCHONB3YeTCs MPOrPecCHBHbIE, 3(QMEKTHBHBIE W
WHHOBALMOHHBIE METOIBI.

6. OueHouHbIe CPeACTBA ISl TEKYIIEro KOHTPOJISI YCIIEBAEMOCTH, IPOMEKYTOYHOM
aTTECTALMH 110 HMTOraM OCBOEHHMS JHCHHUIUIMHBI H y4e(HO-MeToaMYecKoe obecreueHue
CaMOCTOSAITETLHOM PaboThl CTYAEHTOB

OueHouHbIe CPeICTBA JUTS KOHTPOJIS BXOAHBIX 3HAHHH, TEKYIETO KOHTPOJS YCTIEBAEMOCTH 1
TPOMEKYTOUHOH ~ aTTeCTallik 10 WTOTaM OCBOGHMS JHMCHMIUTHHBI “MHKpPONPOIECCOpHbIE
YCTpoicTBa™ NpHUBEAEHBI B TpHiokeHHH A (DOHI OLEHOYHBIX CPEICTB) K JaHHOH paGoueii
nporpamme.

YueGHo-MeToMuecKoe obecreuenne caMoCTOsTeIbHOM paboTBI CTYIEHTOB PUBEIEHO HIXKE
B pasjiesie 7 HacTosied paboyelt mporpaMmel.



3as. oudamorekoit  Asivena JK.A.

ool

(noonuce)

7.Y4aeGHO-MeTOoANYecKoe H HHPOPMAHOHHOE oDecnedeHne TUCIHILIHHDI
“MukponpoueccopHble ycTpoiicTa”

Pexkomenyemasi inTepaTypa H HCTOYHHKH HHpopmMauuu (0CHOBHas H

JOTIOJTHHTE/IbHAS)
Ne Buabt | HeoOxoaumas yuebnas, | Asrop(el) | Hsgareancr Ko/1IH4ecTBO H3aaHumii
u/n | zapsTuii | ydeGHo-MeToaMUecKas BO H roJ
(ocHOBHAs H H31aHHS
AONOJIHHTE/IbHAS)
:;ﬁ:::f:;e B 6n6anoTexe
obecneuenue,
3JIEKTPOHHO-
6ubIHOTEYHBbIE H
Hurtepuer pecypcesbt
1 2 3 4 5 6 7
OcHoBHas
1 JIK ApXHUTeKTypa I'ypos B. |- Mocksa, -
MHKPOIpOLECCOPOB B. CapatoB
yueGHoe nocobue / B. HurepHer-
B. I'ypos. - 3-e u3n.- VYHuBepcute
326 c. - ISBN 978-5- T
4497-0303-3. - Teker : Hudopmanm
3/IEKTPOHHbIN /" OHHBIX
DNEKTPOHHO- Texnonorui
OGubnnoTeyHas cucrema (MHTVYHT),
IPR BOOKS : [caiit].- Aii Tlm Ap
URL: Menua,
https://www.iprbooksho 2020.
p.ru/89419.html
2: JIK MUKPOKOHTPOJLIEPBI BoznoBo3o |- Mocksa : -
s cucrem | B A. M. Uudpa-
| aBTOMATUKK @ yueOHOe Wnxenepus
nocobue / A. M. , 2016.- 164
Bogmoso3os.. - ISBN c
978-5-9729-0138-8. -
TekeT @ aneKTpoHHbIH //
DIeKTPOHHO-
6ubsnnoTeynas cucrema
1 IPR BOOKS : [caiit]. -
URL:
https://www.iprbooksho
p.ru/51727 html
3 JIK Mukpornpoueccopusie | E. K. - Cankr- -
CHCTEMBI yuebroe | Anekcana | [TerepOypr :




noco6ue ans By3os /- 2- | poB P. WI. | [Torutexnu
e u3.- 936 ¢. - ISBN | I'pymBuuk | xa, 2020.
978-5-7325-1098-0. - | uit M. C.
Teker : anexkrponHsbiit // | KynpusHo
DNIEeKTPOHHO- B[uap.];

| 6ubnuoTeyHas cuctema | mMoxa
IPR BOOKS : [caiit]. | penakiue
— URL: | it 1. B.
https://www.iprbooksho | ITy3ankos.
p.ru/94828.html

JIK MukponpoueccopHas AdonuH - Capatos :
TexHWka B npubopax, | A. A. At ITu DOp
cucTeMax " Menua,
KOMIIeKcax 2015. - 143
OpHEHTALMH, c
HaBUIaLMK "
yripaBjieHus

\ JeTaTeNlbHbIX
~ | annapatoB : yueGHoe
nocobue K
1abopaTOpHbBIM
paGoram /A, A,
AdoHuH, L I
Amaues.- ISBN 978-5-
905916-96-0. - Teker :
JNEKTPOHHBIH /
DIeKTPOHHO-
6ubnuoTeyHas cucrema
IPR BOOKS : [caiit]. -
URL:
| https://www.iprbooksho
p.ru/40398.html

JIK OBM wu nepudepuiinbie | Corae A. | - Tomek :
ycrpoiicta : yueGHoe | H. Tomckuit
nocobue / A. H. rocy1apcTB
Cohlues.- ISBN 2227- €HHBIH
8397. - Teker YHHUBEPCUTE
3EKTPOHHbIH 1 T CHCTEM

s DIEKTPOHHO- yTpaBJieHHUs
6ubnuoreyHas cucrema "

IPR BOOKS : [caiit]. - PaguodIIeKT
URL: POHHUKH,
https://www.iprbooksho 2016.-113
p.ru/72218.html C:

P ITpakTuyeckoe C H. |- Tomck
PYKOBOJCTBO no | Topraes Tomckwuit
NpOrpaMMHpOBaHHUIO M. B. | mosmuTexuu
STM- Tpury6 WU. | yeckuii
MUKPOKOHTPOJIIEPOB e, YHUBEPCHTE
yue6Hoe nocobue - 111 | Mycopos, | T,2015.

| c. - ISBN 2227-8397. - | JL. ¢,




TekeT : 31eKTPOHHBIN //
DNIEeKTPOHHO-
6ubauoreynas cucrema
IPR BOOKS : [caiiT]. -
URL:
https://www.iprbooksho
p.ru/55205.html

YepTuXuH
a.

[P

T[porpammupoBaHue
noja niathopmy
Andriod yuebHoe
nocobue / A. B.
Kypkun.- ISBN 2227-
8397. - Texer
JJIEKTPOHHbIH /!
DEKTPOHHO-
oubauoreyHas cucrema
[PR BOOKS : [caiit]. -
URL:
https://www.iprbooksho
p.ru/67586.html

Kypxun
A.B.

- Cankr-
[TerepOypr :
Vhuusepcure
T HWTMO,
2015.-35c.

MukponpoueccopHas
TEXHHMKa: Kypc JIEKLHH

Lllanrepee
Ba bB.A,
Cemunsk
AHN.

Maxaukana.
2018.

JlonoaHuTE ILHAS

9.

JIb

MHUKPOKOHTPOJIIIEPHI
(bupmbI NEC
Electronics.
IIpakTuyeckoe
PYKOBOJCTBO o
NPUMEHEHHIO  8-MH
pa3psAAHBIX
MHUKPOKOHTPOJIIEPOB
78K0/LG2. Yuebuoe
nocobue.
Maxavukana. 2011.

CeMusk
AU

Maxauxkar
a. 2011.
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10.

JIb

Meronnyveckue
yKazaHus K
BBITIOJTHEHHIO
nmabopaTopHO# paboThI
Nel ’ Onucanue
ApXUTEKTYPBbI
MHKPOKOHTpOJLIEpa
ADUC845 hupmbI
Analog Devices u
cpebl
nmpoektrpoBanus Keil.

CeMuIIsIK
AN,

Kwumios P.
M.

Maxaukan
a. 2012.

10

JIb

Metronueckue
yKa3aHus K
BBITTOJIHEHHIO

Cemusik
AU,

Maxauvkasa:
JICTY,

10




nabopatopHoii padote! | Knmos P. | 2012
Ne 2. Pabora c¢|M.
CUMBOJIBHBIM
KHIKOKPUCTAIIMYECKH
| M WUHIHUKATOPOM.
| [lporpamMmupoBanue
moayis XKKHU (Ha Gase

HD44780)
12, JIb Mertoanueckne Cemmisk | Maxaukana: | - 10
yKa3aHus K| AU, HArTy,
i BBITIOJTHEHHIO 2012

l naboparopHo# pabotel | Kumos P.
Ne 3. Verpoiictea | M.
BBOAA  WH(OpMALMH.

[TporpammupoBaHue
MaTpUYHOMH
KJIaBHaTypbl.
| 13 JIb MeTroauueckue Cemungk | Maxaukana: | - 10
yKazaHus K| AU, JI'TY,
BBITIOJIHEHHIO 2012
nabopatopHbix pabot | Kumos P.
No 4. | M.

[TocnenoBatenbHbIH
unrepderic UART

L 5 B

HurtepHer-pecypcbl
14 : Ucnonbiosanue pecypeos DBC http://www.iprbookshop.ru/
i Ucnosnb3osanue pecypcos D5C www.e.lanbook.com

8. MaTepHa/IbHO-TeXHHYecKoe ofecredeHHe JHCIHILUIHHBI (MOXYJIs1)

MarepuraibHO-TeXHHYECKOe 00ecTieueHHe IMCIMIITMHEL *° MHKpOTIpOLeCcCOpHbIE YCTPOHCTBA

" BKIIIOYAET:

- GubsmoTeunsit Gpoux (yueOHas, yueGHO-METOIMYECKas!, CTIPABOYHAS JIMTEpATypa, HaydHast
W J1e/10Bast IEPUOINKA);

- KOMITBIOTH3HPOBaHHbIE paboyne MecTa Uit 00ydaeMBIX C ZOCTYTIOM B CeTh MIHTepHeT;

- ay IMTOpHH, 000PYI0BaHHbIE TIPOSKIIHOHHON TEXHHKOH.

JlaGopatopubie paboTel BbIMONHSIOTCS B Jsaboparopun Ne342 (VJIK 2 ®KTBTuI) ¢
HCITI0/Tb30BaHHEM KOMITTEKTa yueGHO-1a00paToOpHOTO obopynoBaHus Ha OCHOBe
MHKPOKOHBeKTOPOB (hrupmbl Analog devices ADUC84S.



9. CneunajabHbIe YCI0BHSI HHBAJIW/IAM H JTHIAM ¢ OTPAHHYEHHBIMH BO3MOKHOCTSIMH
3aopoBbs (OB3)

CrieunasbHbie ycrnoBus 00y4eHHs W HANpaBieHHs paGoThl ¢ HHBAIMAAMH U jumamu ¢ OB3
onpe/ie/IeHbl Ha OCHOBAHHH:

- ®GenepanbHoro 3akona ot 29.12.2012 Ne273-®3 «O6 ofpasoBanun B Poccuitckoit
Denepanuny;

- ®enepanbHoro 3akoHa or 24.11.1995 Ne 181-®3 «O conuanbHON 3aiiTe HHBATHIOB B
Poccwuiickoit ®enepaunny;

- npukasa MunoOpHaykn Poccun or 05.04.2017 Ne 301 «O6 yrBepxkiaeHn# [Topsinka
OpraHM3auM¥ ¥ OCYIIECTBIICHHSI 00pa30BaTebHON NEATENBHOCTH 10  06pa3oBaTebHBIM
nporpaMmam BbiCIIero oGpa3oBaHusi — MporpaMMaM GakajiaBpuaTa, MpOrpaMMaM ClCLHATUTETa,
IIpOrpaMMaM MarucTpaTypbiy;

- MCTOIMYECKMX PEKOMEHJALMH 10 OpraHusauMu 06pa3oBAaTEIBHOTO MpoOIEcca TS
00yueHHs WHBAIHIOB W JIMIL C OTPAHMYCHHBIMH BO3MOXKHOCTSMH 3/I0POBBS B 0GPA30BATEBHEIX
OpraHu3alMAX BhICIIEro 0Gpa3soBaHus, B TOM YHC/Ie OCHANIEHHOCTH 00pa3oBaTebHOTO Mpouecca,
yTBepiAeHHBIX Muno6pHayku Poccun 08.04.2014 Ne AK-44/058R).

Ilox creunanbheive ycsoBuAME UTs MOJTydeHus 0Opa3oBanus obyuarommxcs ¢ OB3
MOHMMAIOTCS YCIIOBHS 0OYUYeHHs, BOCIIHTAHNS M Pa3BUTHS, BKIIIOYAIONINE B CeOs MCMOMb30BaHHE
NpH HEOOXOAMMOCTH aJanTHPOBAHHBIX 00pa30BaTE/ILHBIX MPOrPAMM M METOIOB OGYHCHHS W
BOCITMTAHHSA, CNCHUHAIBHBIX y4eOHMKOB, y4eOHBIX MOCOOHMH M JAMIAKTHYECKMX MaTepHasIOB,
CHEUHMATBHBIX TEXHHYECKHX CPeICTB 00y4eHHMs KOUIEKTHBHOTO W HHAMBHIYAJIBHOTO MOJB30BAHMS,
TIPE/I0CTABICHHE  YCIIYT acCHCTeHTa (MOMONIHHMKA), OKa3bIBAIOIIEr0 HEOOXOMMMYIO TOMOLIb,
MPOBCACHUE IPYNIMOBBIX W WHAWBHAYAJIbHBIX KOPPEKIIMOHHBIX 3aHSTHH, 0GECIIeYeHHe I0CTyNa B
3aanns JINTY n apyrue yenosus, Ge3 KOTOPBIX HEBO3MOXHO HIJIM 3aTpyaHEHO ocBoeHHe OITOIT
obyuatommmxces ¢ OB3.

OGyuenne B pamkax yueGHOM aucummmHe! ofydatommxces ¢ OB3 ocymecrsisiercs ITTY ¢
y4eroM  0COoOeHHOCTEH NCHXO(DH3UYECKOTO pA3BUTHS, HWHIMBHIAYATBHBIX BO3MOXHOCTEH W
COCTOSIHUS! 3/I0POBbSI TAKMX 00y9arOUIHXCH.

OGyuenue no yueGHoit aucummmne obyyarommxes ¢ OB3 MoXeT GBITh OPraHH30BaHO Kak
COBMECTHO C IPYTHMH 00YHaIOIMMHCS, TakK ¥ B OTAENIbHBIX IpyTINax.

B nensx nocrymHocTi 06ydeHus 110 AHCHHUIIIHHE 00€CTIeYHBACTCS:

1) utst 1L € OrpaHUYEHHBIMH BO3MOXHOCTSMHU 3/I0POBBS 110 3PEHHMIO:

- HaM4ue ajlbTepHATHBHOM Bepenn opuumanbhoro caiita INTY B cetn «MHTepre™ M
c1abOBHASIINX;

- BECh HEOOXOAMMBIH JUTS M3YUeHHs MaTepual, COrIacHo yueGHOMY ruaHy (B TOM 4HCIe,
Ut 00y4alOIMXCsl 10 MH/MBHIYalbHBIM Y4eOHBIM TU1aHAaM) TIPEIOCTABISETCH B 9JIEKTPOHHOM
BHJIE Ha JIHCKE.

- HHIHBH/lyallbHOE paBHOMEPHOE ocBereHne He MeHee 300 mokc;

- IPUCYTCTBHE ACCHCTEHTA, OKA3bIBAIOIIEr0 00ydaromeMycs He0OX0AMMYIO TOMOIIIB;

- obecrieyeHne BO3MOXKHOCTH BBITTYCKa albTEPHATHBHBIX (JOPMATOB MEYaTHBIX MATEPHATIOB
(KpynHbIf wpudT niw ayauodaiiser);

- obecrieueHne 10CTyMna 06yHaloNIerocs, sSBISIOWErocs CEMbIM H HCTIONB3YIOLIEro cobaky-
NPOBOIHMKA, K 31anui0 ATV,

2) qunst g ¢ OB3 1o enyxy:

- HalM4Me MUKPOQOHOB M 3BYKOYCHJIHBAIOLIEH almapaTypsl KOJJIEKTHBHOTO TIOJIb30BAHHS
(ay IMOKOJIOHKH);

3) ans nun ¢ OB3, uMelomyx HapyeHHs ONOPHO-IBHTATEIBHOrO anrmapara, MaTepHaJIbHO-
TCXHUUYCCKUE  YCIIOBUSA  JIOJKHBI  00€CTIeunBaTh BO3MOXKHOCTB OECTIPENISTCTBEHHOTO JI0CTYMa
o0yuaiommxes B y4eOHbIE TOMEILECHHS, CTOJOBBIE, TYANCTHBIE H APYTHE OMELIEHHS OpraHHM3aLyy,
a TaKxKe NMpeObIBaHMs B YKA3aHHBIX MOMEUICHHAX (HAM4YKME NaHIYCOB, MOPYYHEH, PACIIMPEHHBIX
JIBCPHBIX [IPOEMOB H JPYTHX MPHCIIOCOOTIEHHI).

Ilepen nauanom oGyueHust MOTYT IIPOBOAMTHCS KOHCYIBTATHBHBIC 3aHSATHS, TIO3BOJSIONIE
crynertam ¢ OB3 anantupoBarses k ydeGHOMY npomeccy.
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B mpouecce Benenus yueOHOM IMCHUMILIMHBI HAyYHO-TIEAArOTHYECKMM paGOTHHKAM
PEKOMEH/IyeTCsl  MCTOJIb30BAHUE COLMATBbHO-AKTHBHBIX H Pe(IIEKCHBHBIX METONOB 0OyueHHs,
TEXHOJIOTHH COLMOKY/ILTYPHOH peabuIMTaLMK ¢ LENTBbIO OKa3aHus oMol obydaromumes ¢ OB3 B
YCTAHOBJICHHH TOJTHOLEHHBIX MEXKIMYHOCTHBIX OTHOLICHUH C APYTrHMH 00y4alOIMMHUCS, CO3AaHHH
KOM(OPTHOI'O MCHXOIOTHYECKOr0 KIIMMara B yueOHOI rpymre.,

OcoGeHHOCTH MPOBECHHS TEKYLIEH M MPOMEXYTOYHON aTTECTALMM MO AHCIHIUIHHE s
obyuatommxest ¢ OB3  ycTaHaBnMBAlOTCS € y4eTOM HMHAMBHIAYAIBHBIX TMCHXO(QH3HUECKHX
ocobeHHoCTel (YCTHO, MHCbMEHHO Ha Gymare, MHCbMEHHO Ha KOMITBIOTEPE, B HOpPME TeCTHPOBaHHS
# ap.). [Ipn HeOOXOAMMOCTH TIPEOCTABIISETCS A0TOJHATEIBHOE BPEMSI IS TOATOTOBKH OTBETA Ha
3ayeTe WM dK3aMeHe



JIuer u3MeHeHni M 10NOJTHEHUH
JomonHnenus u n3MeHeHus B paboueii mporpamme Ha 2020/2021 y4eOHBIN TOA.

B pabouyto nporpaMmmy BHOCATCS CIIEAYIONTHE H3MEHEHUS:
1. BHeceHnue u3MEHEHUH U JIOTIOJIHEHUH Ha JaHHBIN y4eOHBIN T/ HEleIeco00pasHo.

Pabouas nporpamma nepecMoTpeHa u ogo0peHa Ha 3acelaHuU Kadeapbl paluoTeXHUKH,
TEIEKOMMYHHKaLUH U MUKPO3IeKTpOHUKH 0T 29.06.2020 roaa, mpotokosn NelO.

3aseayioumuit kadenpoit PTuM - /%, 4 [ajpkue X.M., K.T.H., JIOIIEHT

(HazBaHue Katheapnt) (NOITHCH, aara) (OHO, yu. crenens, y4. 3paHuc)

CoraacoBano:

i /‘:(:,«-" 4 -
Jlexan pakynsrera PTuM1 (Bl (gr—'wf\ s Kapaamona I".J1.. K.(b.-M.H.
T (noAnuck, nata) (DHO, yu. crenctb, Y4, 3BaHHE)
[Tpencenarens MC daxymbrera PTUMT ,'«Zic-«—axf __Maromencanzona C.3.
(DHO, yu. crenels, y4. 3panuce)

“(noANMEL, nara)



JIuer u3MeHeHni M 10TO0JTHEHUH
Jononaenus 1 u3MeHeHus B pabouei nporpamme Ha 2021/2022 y4eOHBIH rof.

B pabGouyto nporpaMmy BHOCSATCS CIIEIYIOIINE U3MEHEHHUS:
1. BHecenue n3MeHeHWH U JOTIOIHEHUH Ha JaHHBIN y9eOHBIN TO/1 HeleecooopasHo.

PaGouas mporpamma nepecMoTpeHa U 0JJ0OpeHa Ha 3acelaHuH Kadenpsl pagruoTeXHUKH,
TEJICKOMMYHHUKAIUH 1 Mukpoasiekrponrku ot 30.06.2021 roma, mporokon Nell.

3asenyiouumii kapenpoit PTuM o %_ A ["ajpknen X.M.. K.T.H., JIOIEHT

(HazBaHWe Kaheapnt) (NOAIHCH, AaTa) (OHO, yu. creness, y4. 3panue)

CorgacoBano:

Jlekan pakynsrera PTuM (B (gruf\ 3 Kapzamoga [".J1.. K.().-M.H.
T (1OANHCH, 1aTa) (PUO, yu. creneHb, Y4, 3BAHHC)
[Tpencenareas MC dakymbrera PTuMT (Z{u/v _ Maromencannona C.3.

“(noanuck, aara) (DHO, yu. crenens, y4. 3panne)



JIucT n3MeHeHni U JOMOJTHEHUH

JononHenus 1 u3MeHeHus B pabodei nporpamme Ha 2022/2023 y4eOHBIH ro.

B pabouyio nmporpammy BHOCSITCS CIIEIYIOIINE U3MEHEHUSI:
1. BHeceHnue u3MEHEHUH U JIOTIOJIHEHUH Ha JaHHBIN y4eOHBIN T/ HEleIeco00pasHo.

Pabouast mporpamma nepecMoTpeHa 1 0100peHa Ha 3aceilaHuu Kadeapbl paJUOTEXHUKH,
TeJIeKOMMYHHUKAIIH 1 MUKpoanekTpoHukn ot 30.06.2022 roma, mpotoxomn Nell.

3aseayiowuit kapenpoit PTuM - /\/é, A [apkues X.M.. K.T.H., JIOIEHT

(HazBanue Kaheapst) (noxmucs, aara) (DHO, yu. creness, y4. 3saHue)

CorgacoBano:

'/" ..—/ 14
Jlexan pakynsrera PTuMT & %«’9%\ Kapaamosa [.J1.. k.¢.-M.H.
T (noAnucs, nara) (DHO, yu. creneHb, Y4, 3BaHHC)
[Tpencenarens MC dakynbrera PTuMT (7;«//¥~ __Maromencanzosa C.3.

“(noan#uchk, jara) (DHO, yu. crenels, y4. 3panue)



