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1 UICXO/JHBIE TAHHBIE U KOHEUHBIN PE3YJIBTAT U3YYEHUS JUC-
HUITJINHBI

1.1 Ieapb u3yyeHusi AMCHUATIIAHBI

OCHOBHOI LENBbI0 U3YyYEHUs AMCLMIUIMHBI SBIIAETCS U3YYEHUE OCHOBHBIX ITOHS-
TUI, METO/IOB U CPEJCTB pa3pabOTKU CUCTEM HA 6a3e MUKPOKOHTPOJUIEPOB.

1.2 3agaun IMCHHUILITHHBI

OCHOBHBIMHM 337ja4aMU U3yYEHHUsI TUCLUATUINHEI SIBIISIOTCS:

1. I3yuenune oOUIMX NPUHIUIIOB OPTaHMU3alMd MUKPOKOHTPOJUIEPHBIX CHCTEM;

2. VI3y4yeHne OCHOBHBIX TUIIOB ApXUTEKTYPbl MUKPOKOHTPOJUIEPOB;

3. 3y4yeHne OCHOBHBIX CEMEHCTB MUKPOKOHTPOJUIEPOB;

4. M3ydeHnue cpeAcTB IPOrpaMMHUPOBAHKS MUKPOKOHTPOJIIEPOB.

1.3 Mecto aucuumiudbl B cTpykrype OIl BO

Hucuumiria « MUKPOKOHTPOJUIEPHD SIBISETCS TUCHUIUIMHON 1O BBIOOPY Bapua-
tuBHOM yactu bioka b1 yueOHoro miana.

1.4 O6beM TMCHUNJIMHBI M BBl Y4eOHOH padoThI

O0beM AUCHUILUIMHBI (MOJYJIS) B 3a4€THBIX €IMHUIIAX C YKa3aHUEM KOJUYEeCTBa
aKaJIEeMUYECKUX YaCOB, BBIJICIICHHBIX HAa KOHTAKTHYIO paOOTy OOydYaromuXcs C MPero-
naBaresnieM (1o BUJaM y4eOHBIX 3aHSTHI) U HA CAMOCTOSITENIbHYIO pa00Ty 00ydaroImmX-
cs1 TpeJicTaBiIeHbI B Tabuie 1.1
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1.5 IlepeveHb MIIAHUPYEMBIX Pe3yJbTATOB 00y4eHMS 0 IMCUHUILINHE

[Iporecc mM3ydeHHs AUCIUIIIMHBI HalpaBiieH Ha (POpMHpPOBAHUE KOMIICTCHIUM,
peACTaBISHHBIX B Ta0muIe 1.2.

Tabnuua 1.2 — opmupyemMbie KOMIETEHIIUN

Kon | HaumMeHoBaHME KOMIIETECHIIUN
WNHaukaTopsl JOCTHKEHUS] KOM-
KoMIIe- . CpencTBa OLIEHKH
HEeTEHIU
TEHIIUU
[IK-4  |TIK-4 Cnocoben paszpabatsl- |[M-1nk-4 3Haer npunmunel 1 [TectupoBaHue, YCTHBIN

BaTbh KOMIIOHEHTBI CUCTEMHBIX
MIPOrPaMMHBIX TPOIYKTOB.

METO/Ibl pa3pabOTKN KOMIIOHEH-
Thl CUCTEMHBIX NIPOI'PAMMHBIX
IIPOJYKTOB

OTPOC Ha 3aHATHH

NJI-2mix-4 YMmeet pa3pabaTbiBaTh
KOMITOHEHTBI CHCTEMHBIX TIPO-
I'PaMMHBIX IPOJYKTOB

oT4eT TO JabopaTOpHOU
paboTe, BHITIOJTHEHUE WHU-
BHIYaJIbHbBIX 3aJaHUI

NJ1-3nk-4 Bnageer HaBbIkamMu
pa3pabOTKX KOMITOHEHTHI CH-
CTEMHBIX MPOrPAMMHBIX MPO-

JIYKTOB

39K3aMCH




2 COIEP) XAHME JJUCIHIAIIJIMHBI

2.1 CTpyKTypa IMCHUILUIMHBI (MOILYJIA)

Coneprkanue TUCHMUIUIMHBI (MOIYIIs), CTPYKTYPUPOBAHHOE 10 TeMaM (pasjiesiaMm),
C YKa3aHHWEM OTBEJICHHOTO Ha HUX KOJUYECTBA aKaJeMHUUYECKHUX YaCOB U BUJIOB YUCOHBIX
3aHSATUN NMpUBEACHBI B Tabmie 2.1.

Taomuma 2.1 — Pa3nensl JUCHUIUIMHGBI ¥ BUIBI 3aHATUN

KonrakTHas pabora oOyya- é* %
IOLIUXCS C MPEeroiaBaTesieM E § -
10 BUJaM y4eOHbIX 3aHATHH | 2 & 6]
(6e3 mpomexyTo4HOM arTe- | & i §
|
HaumeHnoBaHue pa3/ienoB AUCIHUTLTHHBI Bcero craun) (B Hac) § 2 %
. =1 52¢
s | 85| £E 5353
=1 s 'Q = I AN
E | g8 £% |¢8
= €2 | =8 |28
sz | FE |Co®
6 cemecTp
1 O6mmue cBeieHHsI 0 MUKPOKOHTpPOJIEpax 8 2
2 MuxpokonTtposiepsl AVR. MukpokoHTposie- 37 6 16 15
pol PICmicro
3 [IporpammupoBanue B cpene AVR Studio 63 8 16 39
Hroro 3a cemectp 108 16 32 60
Hroro no aucuuninxe (0e3 npomMeKyTOYHOI 108 16 32 60
aTTeCTAlMHN)

2.2 Copnep:xaHue pa3ieoB JTUCHUILUIMHBI (MOTYJI51)

1 Knaccuduxanuss MUKpOKOHTPOJIIIEPOB

Mukporipolieccopbl 1 MUKPOKOHTposuiepsl. Kiaccudukaius MUKpOKOHTpOJLIE-
poB. CrangaptHas apxutektypa MSC51. Pacumpenuss MSC51. [IpousBoauTenn Muk-
POKOHTpOJIIEPOB ¢ siapoM MSCS1.

PazButre MukpokoHTpouiepoB AVR. ApxuTekTypa MUKpOKOHTposuiepoB AVR.
[Iporpammuas mozaens MukpokoHTpoiepoB AVR. ITlepudepuiinbie yctpoiicTBa MHUK-
pokoHTposuiepoB AVR.

2 Mukpokontpoiiepsl AVR. Mukpokontposepst PICmicro

PazButue mukpokoHtposiepoB AVR. Apxurekrypa MUKpPOKOHTposuiepoB AVR.
[Iporpammuas mozaenbs MUkpokoHTposuiepoB AVR. ITlepudepuiinbie yctpoiicTBa MHUK-
pokoHTpoJiepoB AVR.

ApxuTekTypa MUKpOKOHTpoJuiepoB PICmicro. OcoOOEHHOCTH apXUTEKTYpbl MUK-
pokonTposuiepoB PICmicro. Cuctema komaHa MUKpoKoHTpoiepoB PICmicro. Berpo-
eHHbIe nepudepuiinpie ycTpoiictBa MUKpOoKOHTposuiepoB PICmicro.

3 [IporpammupoBanue B cpene AVR Studio



CpenctBa pa3paboTku MmporpaMm ajisi MUKpoKOHTposuiepoB AVR. Murterpupo-
BaHHas cpena pazpadbotku AVR Studio. [IporpammupoBanue Ha s3bike acceMOiepa Jis
MUKPOKOHTpOJ1epoB AVR.

[IporpaMmupoBaHuEe BCTPOCHHBIX TalMEpPOB-CUETUMKOB. [IporpammupoBaHue
nopTOB BBOJa/BbiBOAA. [IporpaMMupoBanue aHanoro-mu@ppoBoro npeodpazoBaress.

HNHuTtepdeiickl mOAKIIOUCHUS BHEITHUX YCTPOUCTB. [IporpaMmupoBanue BHEITHEN
aMSTH.

[Tpumenenne mMukpokoHTposiepoB AVR B cucremax nepenaun uHboOpManuu u
ynpasieHus. PazpaboTka MHKPOKOHTPOJUIEPHOW CHCTEMBI Ha MIPHUMEPE YCTPOMCTBA
YIIPaBIIECHUS MOIOIPEBATEIEM KUIKOCTHOTO IBUTATEINS.

2.3 KypcoBas padora

He npenycMoTpeHO y4eOHBIM TUIAHOM.



3 OLIEHOYHBIE MATEPUAJIBI 1 METOJIMYECKUE PEKOMEH]IA-
L{IUU IO OCBOEHUIO JUCLUATIIMHBI

3.1 Conep:kaHue OLEHOYHBIX CPeICTB M MX COOTBETCTBHME 3aILIAHMPOBAH-
HBIM pe3yJibTaTaM 00y4eHHus

Tekymuii KOHTPOJIb YCTIIEBAEMOCTH O0ECIEYMBAET OIICHMBAHHE XOJi1a OCBOCHUS
aucuuiuinHbl (Moyiisi). CoaepikaHue OILIGHOYHBIX MAaTepUalioB TEKYIIEro KOHTPOJIS
npejacTaBieHo B Tabuie 3.1.

Tabnuna 3.1 — OneHoYHbIE MaTepUANbI TEKYIIETO KOHTPOJIS

Kon u unaukarop
. | HauMeHOBaHME OLIEHOYHOIO CPEJICTBA TEKYILETO KOH-
Buibl yueOHBIX 3aHSTHIA t peAl ym AOCTIKCHUA KOM-
TpoJIi NETEHIINU
Jlekuun TectoBble 3a/1aHUs TEKYIIETO KOHTPOJIS o ABYM pa3- |MJI-1nk-4
JIeJIaM JUCLIMIUTMHBI, BONPOCHI HA 3aHATHSX

JlaGopaTopHbie paboThl |Bompockl k 1abopaTopHbIM paboTam W/I-2nix-4
CamocrosTenbHas pabo- |Bonpockl i1 caMOnoAroTOBKH, TECTUPOBAHUE N-1nk-4, U-2mk-4
Ta N-3mk-4

TunoBble KOHTPOJIbHBIE 3a/aHUS WU HMHBIE MaTepuajbl, HEOOXOAUMBIE JIs
OLICHKM 3HAHWM, YMEHHUM, HaBBIKOB U (WJIH) OIBITA JEATEIbHOCTH, XAPAKTEPU3YIOIIHE
npouecc (HOpMHUPOBaHUS KOMIIETEHIIMM B X0/1€ OCBOEHHUSI 00pa3oBaTeIbHON Mporpam-
MBI.

[IpuMepbI TECTOBBIX 3aJaHNU TEKYIIETO KOHTPOJIS:

1. Ha kakue rpynibl AeasTCS MUKPOIIPOLIECCOPHI

a) AHaJIOTOBBIC

0) VYHuBepcaibHbIE

B) JluckpeTHble

r) Cnoeunanu3upoBaHHbIE

2.  ApxuTeKTypa Mmpoleccopa, peaan3yrolas MOJHYI CUCTEMY KOMaH I

a) RISK
6) CISC
B) MIPS

3. OOmas maMsTh I XpaHEHHs IPOTPAMM U JaHHBIX PeaIu3yeTCs B

a) IIpucTtoHCKOI apXUTEKType
0) TapBapackoit apxuTeKType
B) Uwumkarckoil apXuTeKType

4, P&B)IGJ'IBH&H NaMATh I XpaHCHHA MIPOrpaMM U JaHHBIX PCaIn3yCTCA B

a) IlpucToHCKOW apXUTEKType
0) IT'apBapackoil apXuTeKType
B) Uwumkarckoil apXuTeKType




5. Ilepsbie mukponporieccopsl MSC51 ObuTH BBINMYIIEHB! PUPMOit

a) Intel

0) Siemens
B) Dallas

r)  Microchip
n) Atmel

[TprMepsl TeM YCTHBIX ONPOCOB HA 3aHATHUIX:

1. OcHOBHBIE ceMeNCTBa MUKPOKOHTPOJIEPOB?

2. Knaccudukarusi MUKpPOKOHTPOJUIEPOB IO pa3psAAHOCTH MUHBI JaHHBIX LIITY?
3. Knaccudukanuss MUKPOKOHTPOJIEPOB MO aPXUTEKTYPE BBIYUCIUTEIBHOU CH-

CTEMBI?

4. Knaccudukaiys MUKPOKOHTPOJUIEPOB 110 BHIMOIHIEMBIM (QyHKITUASIM?
5. B yem oTiinune MUKpOKOHTPOJIIEpAa OT MUKpOMpoIieccopa?

BOHpOCBI K Jla60paT0pHBIM pa60TaM IMPUBCACHBLI B MCTOANYCCKHUX YKA3aHHAX II0

BBIIIOJJTHCHHUIO COOTBCTCTBYIOIIUX Jla60paTOpHBIX pa60T.

Jen?

IIpuMeph! BOIIPOCOB J1JIs1 CAMOIIOATOTOBKH:

1. YTo Takoe MUKPOKOHTPOJLIEPHI?

2. Yro Takoe pyHKUMS?

3. OcHOBHBIE YCTPONCTBA HA MUKPOKOHTPOJIJIEPAX ?

4. IlpegHazHayeHue aHANIOro-UU(PPOBBIX U LHU(PO-aHAIOTOBBIX MpeoOpa3oBaTe-

5. Haznauenwne n 00s1acTh MPUMEHEHNUST MUKPOKOHTpPOJIIEpa?

IToaHBIA KOMIIJICKT KOHTPOJIbHBIX SaI[aHI/Iﬁ HJIN WUHBIX MATCpHajioB, H€O6XOI[I/I-

MBIX JJIi OLIEHUBAHHS PE3YJNHTATOB OOYYECHHS IO JUCHUIUIMHE (MOMIYIIO), TMPAKTUKE
XpaHuTcs Ha Kadeape-pa3padoTunke B OyMaKHOM WK AJIEKTPOHHOM BUJIE.

3.2 Coaep:xaHue OLEHOYHBIX MATEPHUAJIOB IPOMEKYTOYHOM aTTeCTAIlUN

HpOMe)KYTO‘-IHaH aTTecranus oOecrneynBaeT OLCHUBAHUC HpOMe)KYTOLIHBIX/

OKOHYATENbHBIX PE3YJIHTATOB 00YUYEHUS MO TUCIUILTNHE (MOIYIIIO).

Jl1st orieHKU cTeneHu chOPMUPOBAHHOCTH KOMIIETEHITUH MCIIONIb3YIOTCS OLIEHOY-

HbIE MaTEPUAJIbl, BKIOYAIOIIME TECTOBBIE 3aJaHUS 1 KOHTPOJIbHBIE (9K3aMEHALIMOHHBIE)
BOIIPOCHI.

TecToBble 3alaHKs TIPEACTABISIOT COOON COBOKYITHOCTh TECTOBBIX BOIIPOCOB Te-

KyII€ro KOHTPOJIA IO YUCITY TCKYIIUX aTTCCTaHI/Iﬁ.

[Ipumepsl TECTOBBIX 3aJaHUN IPOMEKYTOYHOM aTTECTALIUMU:
1. PerucrpoBas napa Z

a) R31:R30
6) R29:R28
B) R27:R26



2. JlupextuBsl AVR-accemOnepa npeaHazHaueHbl 15

a) YKazaHus MOJIOKEHHUS B MAMSTH MPOrpaMM
0) OmnpeneneHus MaKpoOCOB

B) MHunmanu3anuu naMstu

r) Boma-BeiBOa

n) OpraHuzaiuu BeTBICHUN

3. Cpena WinAVR npennasnadena Jyisi HalmvcaHusl IpOrpaMm Ha si3bIKe

a) acceMOiuepa
6) C

B) Basic

r) Pascal

4. K ocHoBHbIM npuHnunaMm GNU otHocsTCs

a) PacnpocTpaHeHue nporpaMMHOTO obecriedeHus: 0e3 orpaHuYeHu

6) PacnpocTpaneHue mporpaMmMHOT0O 00€CTeueHus: C OTPAaHUYEHUEM Ha YHCIIO
pacpocTpaHseMbIX KOTIHMA

B) CBOOOIHAS MTPOJIaXka TPOrPaMMHOT0 0OecriedeHUs

r) CB0OOIHOE U3YUYEHHE MPOTPAMMHOI0 00ECIICUSHHUS

1) CB0oOOIHOE U3MEHEHHE MPOrPAMMHOI0 00CSCIICUSHHUSI

5. @aitnom mpoekta B cucteme WinA VR siBnsiercs

a) Make-daiin

0) Prj-caiin

B) Dsw-daiin

6. Ykazanue Ha 1eneBoil MUKpokoHTposuiep B WinAVR BeimonHseTcs ¢ mo-
MOIIIBIO CJIEYIOLIEro oS Qaiina npoexra

a) SRC
06) MCU

B) TARGET

3.3 Onenka ycneBaeMOCTH 00y4ar0IIAXCS

Tekymuii KOHTPOJIb YCIIEBAEMOCTH M INPOMEXKYTOYHAsl aTTECTAalWs IO JIHCLIH-
IMHE (MOJIYJII0) OCYIIECTBISETCS B COOTBETCTBUH C OAJIIbHO-PEUTUHIOBOM CHUCTEMOM
no 100-6amnpHOMN mIkane. banmiabHbIE OIEHKH IJii KOHTPOJBHBIX MEPONPHUATHI Tpe-
ctaBieHbl B Tabnuue 3.2. Ilepecuer cymmbl OaiyioB B TPAAUIIMOHHYIO OLICHKY Mpe.-

cTaslieH B Tadmure 3.3.

Tabnuua 3.2 — banibHbIE OLIEHKH AJIS1 KOHTPOJIBHBIX MEPOIPUSATUI

MaxkcumManbHBIN MaxkcumManbHBIN MaxkcuMalnbLHBIN
HanmenoBanue KoH- Bcero 3a ce-
0aJlT HA TIEPBYIO OaJ 3a BTOpPYIO | 6asut 3a TpeThIO at-
TPOJILHOT'O MEPOTIPUSITHS MECTp
aTTeCTaIuIo aTTeCTalMIo TECTAIHIO
6 cemecTp
TectupoBanue 5 | 5 5 15

10




VYcTHBIN onpoc Ha 3aHs- 1 2 2 5
TUU

Otyet mo nabopaTopHOt 15 15 30
pabote

Hroro (MakcumyMm 3a 6 22 22 50
Tepuoa)

3auet / 5K3aMeH 50
Wtoro 100

Tabmuma 3.3. llkana olleHKH Ha MPOMEXYTOYHOW aTTeCTalluu

Bripasxenne B 6amnax

CroBecHOE BbIpaKeHUE
npu GopMe MPOMEKYTOTHOH
aTTeCTaIlNHU - 3a4eT

CrnoBecHOE BBIpaXKEHUE
npu GopMme MPOMEKYTOTHOM
aTTECTAIlUH - SK3aMEH

ot 86 1o 100 3auTeHo OTJINYHO

ot 71 no 85 3auTeHo Xopoiio

or 51 g0 70 3ayTeHo V I0BIIETBOPUTENBHO
1o 51 He 3auteno He ynoBnerBoputensHo

11




4 OBECIIEYEHUE JNCIUIIJINHBI

4.1 Y4yedHO-MeTOANYECKOE " HH(pOpMALIMOHHOE o0ecrneuenue
JTUCIHHUILINHBI
4.1.1 OcHoBHas JIUTEpPaTYypa

1. BogoBo3oB A.M. MUKpPOKOHTPOJIJIEPHI JII CUCTEM aBTOMATUKH [ DJIEKTPOH-
HbIH pecypce] : U3natensctBo "Unppa-Umxenepus", 2016. — 164 c. — Pexum nocry-
na: https://e.lanbook.com/book/84273.

2. BacubeB A.C., Jlammanos O.1O., [1anTiomma A.B. OCHOBBI TporpaMMupo-
BaHMsI MUKPOKOHTPOJUIEPOB [DnekTpoHHbIi pecypc] : Cankt-IlerepOyprckuii Hamo-
HaJBHBIN HCCIICOBATEIBCKUN YHUBEPCUTET HHPOPMAITMOHHBIX TEXHOJIOTUN, MEXaHUKU
u ontukn, 2016. — 95 ¢. — Pexum noctyna: https://e.lanbook.com/book/91371.

4.1.2 lonoJiHUTEIbHASI JINTEPATypa

1. benoB, A.B. MukpokonTposuiepsl AVR: 0T a30B mporpamMmmMupoBaHHs 10 CO-
3/1aHUS] IPAKTUYECKUX YCTPOUCTB [ DIEKTPOHHBIN peCypc]| : CaMOyduTEIb — DJIEKTPOH.
naH. — Cankr-IletepOypr : Hayka u Texuuka, 2016. — 544 c¢. — Pexxum gocryna:
https://e.lanbook.com/book/90223

4.1.3 MeTtoanueckas JIUTEpaTypa K BbITOJIHEHH IO
NMPAKTHYECKUX U/WIHN JIa00OPATOPHBIX PadoT

1. MeTtoauyeckre MaTepuaibl K MPaKTUYECKUM 3aHSATUSAM 10 JUCIUILIMHE « AHA-
JIOTOBasi DJIEKTPOHUKA B MPUOOPOCTPOCHUM» B AJIEKTPOHHOM BHUE (MECTO XpaHEHUs
kadeapa npuOOPOCTPOCHHUS).

2. Meroguueckue Marepuaibl [0 KypcOBOMY MPOEKTUPOBAHUIO MO JUCLMILINHE
«ITomynpoBOAHNKOBAsE CXEMOTEXHUKA B TPUOOPOCTPOCHUM» B DJIEKTPOHHOM BHJE (Me-
CTO XpaHeHHs Kadeapa NprudbopOCTPOCHHUS).

3. MeTtoauyeckue ykazaHus JJIsl BBIIOJIHEHUS JTAOOPATOPHBIX pabOT MO JAMCILHM-
IUIMHE «AHAJIOTOBasi 3JIEKTPOHUKA B MPUOOPOCTPOEHUM» B DIJIEKTPOHHOM Buae (OuO-
nuoteka YO KHUTY-KAN).

4.1.4 Ilepeyenb MHGPOPMALMOHHBIX TEXHOJIOTHIl, UCNOJb3yeMbIX MPH OCY-
IeCTBJICHUM 00Pa30BaTeIbHOI0 MPOLECCa MO ANCIHUIJINHE (MOIYJII0)

OpraHn3oBaHO B3aUMOJICHCTBUE OOYUaIOIIETOCs W MPENOoIaBaTelisi ¢ MCIOIb30-
BaHUEM DJICKTPOHHOU MH(pOopMaImoHHo-o0pa3oBaTenbHOU cpeapl KHUTY-KAUN.

1. Epumona 10.B. «MckyccTBEHHBIM WHTEIUIEKT B DKCIEPTHBIX U3MEPHUTEIIBHBIX
cucTeMax» [DNEKTPOHHBIN pecypc]: KypC AUCTAHIIMOHHOTO O0y4YEHHUS TT0 HApaBJICHUIO
noarotoBku OakanaBpoB 09.03.01 «MudopmaTrka W BbIYMCIUTENbHAS TEXHUKa» /
KHUTY-KAHN, Kazanb, 2017 — Jloctymn mno JjoruHy u mapoito. URL:
https://bb.kai.ru:8443/webapps/blackboard/execute/content/blankPage?cmd=view&cont
ent_id=_295124 1&course_id=_ 14211 1
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4.1.5 Ilepeuennb pecypcoB MH(OPMANNOHHO-TEJEKOMMYHUKAIMOHHOM CETH
«HTepHETY, MpO(deccuoHANBLHBIX 023 JAHHBIX, HHPOPMAIMOHHO-CIIPABOYHBIX CH-
CTeM, HCIOJIb3yeMbIX MPH OCYIIECTBJIEHHN 00pa30BaTeIbHOI0 MpoIecca Mo JAuc-
nuIJnHe (MOIyJII0)

1. DnexTpoHHO-OMOIMOTEYHAs cucTeMa yuyeOHoM u Hay4yHou nuteparypsl. URL:
https://e.lanbook.com/.

2. DNEeKTpOHHO-O0MOMMOTeyHas cucTeMa yueOHoU u Hay4yHou jutepaTypsl. URL:
http://znanium.com/.

3. DAeKTpoHHO-0MOIMOoTEeYHas cucTeMa ydeOHol u HayuHoM jutepaTypsl. URL:
https://urait.ru/.

4. Hayuno-texauueckas ouommoreka KHUTY-KAUW. URL: http://library.kai.ru/.

4.2 MaTepuaJbHO-TeXHUYECKOe oDecriedeHne TUCUUILINHBI (MOIYJIsl) U Tpe-
0yeMoe porpaMMHoe odecrneyeHme

Onucanue MaTepUAIbHO-TEXHUYECKOW 0a3bl U MPOrpPaMMHOr0 OOeCTieUeHHUs, He-
00X0IUMOTO JIJIs1 OCYIIECTBICHUsI 00pa30BaTEILHOTO MpoIiecca Mo AUCIUIUTMHE (MOTY-
JII0) IPUBEICHO COOTBETCTBEHHO B Tabnumax 4.1 u 4.2.

Tabnuua 4.1 — MarepuanbHO-TEXHUYECKOE 00ECTIeYeHUE TUCIIUIUIUHBI (MOJTYJIs)

HaumenoBanue yueOHOM ayau-
TOPHH, CIIELUAITU3UPOBAHHOU
nabopaTtopuu

[lepeuens HEOOXOMMOTO 000PYIOBa-
HUS U TEXHUYECKUX CPEJICTB 00yUeHUs

HaumenoBanue Buaa
y4eOHBIX 3aHATUI

JIeKMOHHBIE 3aHATHS VYuebHasg ayauTopus Ui MpoBe-|YueOHass MeOesb: CTONbI, CTYJbS JUIS
JCHHUS 3aHATUH  JIEKHUOHHOIO|0OYyYaroIIUXCsl; CTOJI, CTYJ JUIsl Mpero-
TUIA, KOHCYJbTALWM, TEKYIIEro|aBaTess, T0CKa.

KOHTpOJIS, Aynuropus, OCHaIllEeHHas! KOMIJIEKCOM
TEXHUYECKHUX CPE/ICTB 00y4eHus (mpo-
€KTOp WJIM MHTEpPaKTUBHAs JOCKa,
KOMIIBIOTEp, CUCTEMA 3BYKOBOT'O COMPO-
BOXKJIEHUSI 0TOOpakaeMbIX BHIeOMaTe-
pHAJIOB)

JlabopaTtophsbie 3anatusi  |KoMmbIoTepHBIN Ki1acce YueOHast MeOenb: CTOJNbI, CTYJbs IS
00y4Jaromuxcsi; CTON, CTYJN AJs Mperno-
JlaBares, A0CKa.

O6opynoBaHue: MEKPOKOHTPOJIIEP, Ma-
KEeTHas TuiaTta, Habop JaTYMKOB U TIEPH-
(bepuitHBIX YCTPOMCTB.

Aynutopus, ocHameHHas [[9BM 00b-
enuHeHHBIX B JIBC ¢ BeIxogmoM B UH-
TEpHET.
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CamocrosiTenpHas padbora

HOU paboTHI

Aynutopust i1 CaMOCTOSITENb-

bubnuoTeunsiii HoH: IEUaTHBIC U3/1a-
Hust u ObC

pabouune mecra, obopyaoBanusie [I9BM
¢ BeixozioM B unTepHeT (Wi-Fi), MDY,
MIPUHTEP

Tabnuna 4.2 — JIuiieH3uoHHOe U CBOOOJIHO paclpocTpaHsieMoe MporpaMMHOe oOecrie-
YeHHE, B TOM YHCIIE OTEUECTBEHHOTO MPOM3BOJICTBA, UCIOIB3YEMOE MPU OCYIIECTBIIC-
HUHM 00pa30BaTEIHLHOTO MPOIIecca MO AUCIUTIIINHE

[TpousBoauTens Crioco6 pacrpocTpaHeHus
No HaumeHnoBanue nporpaMmMHOIo
(JTMTIICH3MOHHOE HITH CBO-
/1 obecrnieueHus
00JTHO pacmpocTpaHsIEeMOe)
1 Microsoft Windows JInneHnsnonHoe
Microsoft Office
Microsoft Visual Studio 2017
2  |Arduino IDE CB0OOOTHO pacmpocTpaHsie-

MOC
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5 OCOBEHHOCTH PEAJIM3ALIAU JUCLHUATUIMHBLI (MOIYJIST) 1JIS0
JIMI] C OTPAHUYEHHBIMA BO3MOKHOCTSIMM 3JIOPOBbLSI 1 WHBA-
JUI0B

OO6ydeHue 1o AMCIUILIMHE (MOIYJI0) OOyYaloMUXCS C OTPAaHUYCHHBIMH BO3-
MOHOCTSIMU 3JIOPOBBSI M1 HHBAJIUIOB OCYIIIECTBIIACTCS C YU€TOM OCOOCHHOCTEH IICHUXO-
(bU3UYECKOr0 Pa3BUTHS, UHIUBUAYAIBHBIX BO3MOXKHOCTEH M COCTOSIHUSI 370POBbS Ta-
KHX 00yYaroIuxcs.

OOyueHue Uil ¢ OTPAaHUYCHHBIMU BO3MOXXHOCTSIMU 3/I0POBbSI U MHBAJIHUJIOB Op-
TraHU3YyeTCs KaK COBMECTHO C JIPYTUMU OOYyYaIOIUMUCS, TaK U B OT/ICJIbHBIX TPYyIIIaX.

Jnst U1y ¢ OrpaHUYEHHBIMU BO3MOXKHOCTSIMH 370POBbSi M MHBAJIUJIOB MpENY-
CMOTPEHBI JOTOTHUTEIIBHBIC OIEHOYHBIE MAaTEPHAIIBI, IEPEUCHb KOTOPBIX yKa3aH B Ta0-
quie 5.1.

Tabnuua 5.1 — JlonosHUTENbHBIE MAaTEPUAIIbl OLIEHUBAHMS JJIS1 JIUL] C OFPAaHUYEHHBIMU
BO3MOXHOCTSIMU 3J10POBbsI U HHBAJIWJIOB

Bupl 10N0AHUTENBHBIX OLEHOYHBIX Ma- | DOPMbI KOHTPOJIS U OLIEHKH
Kareropuu o6yuatomuxcs

TEPUAJIOB pe3yJIbTaTOB 00YUYEHUS
C napymenusiMu cityxa | TecTbl, KOHTPOJIbHBIE pabOThI, MUCbMEH- | [IperMyIeCTBEHHO MUCh-
HBIC CaMOCTOATCIbHBIC pa6OTI)I, BOIIPOCHL MCHHas IMPOBCpPKa

K 3aueTy (3K3aMeHy)

C HapyuieHMsIMM 3peHUs | Y CTHBIN onpoc 1o TepMuHam, codeceno- | [IpenmyniecTBeHHO ycTHas
BaHHE MO BOMPOCAM K 3a4eTy (9K3aMeHy) | mpoBepKa (MHIMBUIYaIbHO)

C HapyuieHusiMH onopHO- | PerieHue qUCTaHIMOHHBIX TECTOB, KOH- | IIpenMyliecTBeHHO nucTaH-

JIBUTATENILHOTO anmapaTa |TpojbHbIE pabOThl, MMCbMEHHBIE CAMOCTO- LIMOHHBIMH METOAAMHU

STEeIbHBIE Pa0OTHI, BOIIPOCHI K 3a4eTy (3K-
3aMeHy)

st Uil ¢ OrpaHUYEeHHBIMHA BO3MOXKHOCTSIMU 37I0POBbSI U WHBAIWIOB TIPEIy-
CMaTpUBAETCs JOCTymHas QopMa MpeAOCTaBIICHUS 3aJaHUil OIIEHOYHBIX CPEJICTB,
HaIpuMep:

— B mieyaTHou opme;

— B IIe4aTHOU (hopme C YBETUUEHHBIM MIPUPTOM;

— B (hopMe IIEKTPOHHOTO IOKYMEHTA;

— METOJIOM YTEHHS aCCUCTCHTOM 3a/IaHUsI BCIIYX;

— IpeJ0CTaBICHHE 3a/IaHNs C UCIIOIh30BAaHUEM CYpI0TIEPEBOIA.

Jlunam ¢ orpaHWYCHHBIMH BO3MOXKHOCTSIMH 3JI0POBBSI M WHBAJIMAM yBEIMYNBa-
€TCSl BpeMs Ha IMOATOTOBKY OTBETOB Ha KOHTPOJIBHBIC BOMPOCHL. JIJIsi Takux oOydaro-
UXCS TIPeayCMaTpUBAETCs JOCTyIHas opMa MpeIoCTaBICHUS OTBETOB Ha 3aJIaHUs, a
UMEHHO:

— MMMCbMEHHO Ha Oymare;

— Ha0Op OTBETOB HAa KOMITHIOTEPE;

— HabOp OTBETOB C MCIIOJIH30BAHUEM YCIIYT ACCUCTCHTA,

— TIPEJICTaBJICHUE OTBETOB YCTHO.

15




[Tpu HEOOXOAUMOCTH ISl JTUI[ C OTPAHUYECHHBIMH BO3MOKHOCTSIMU 37I0POBBSI H
MHBAIIUOB MPOIIeypa OLEHUBAHUS PE3YJIHTATOB O0YUYEHUSI MOKET MIPOBOJUTHCS B HE-
CKOJIBKO 3TaroB.

Y4eOHO-MeToAMUeCKIE MaTEPUAIIBI Il CAMOCTOSTENIbHON U ay TMTOPHOM pabOThI
oOy4Jaronuxcsi U3 4ucia JMIl ¢ OTPAaHUYEHHBIMU BO3MOXHOCTSIMU 37I0POBbSI U MHBAJIU-
JIOB MPEIOCTABISIIOTCA B (hopMax, aAanTHUPOBAHHBIX K OTPAaHUYEHUSM UX 370POBbI U
BOCIPUATHS UHGOPMALIIH.

OcBoeHME NUCIUIUIUHBI (MOIYJsl) JIMIIAMUA C OTPAaHUYECHHBIMU BO3MOKHOCTSIMU
3I0POBbSl ¥ WHBAIMJAMHU OCYIIIECTBIISIETCS C MCIIOIB30BAHUEM CPEICTB OOy4YeHHUs 00-
1IEro U CHEIUaIbHOIO Ha3HAYCHUS.

[Ipu 3aHsATHSX C OOYYAIOIIMMHCS € HAPYHIEHMSIMH CJIyXa MPEAyCMOTPEHO HC-
MOJIb30BaHKE 3BYKOYCHJIMBAIOIICH amnmapaTypbl, MYJIbTUMEAUNHBIX CPEICTB U JIPYTUX
TEXHUYECKUX CPEJACTB Ipuema/mepenaun yueOHoM HnHpopMaluu B JOCTYIHBIX (opMax,
MOOUJILHOW CUCTEMBI MPENOJaBaHus IJIsi 00YYaroIIMXCs C WHBAJIMIHOCTHIO, MOPTATUB-
HOM MHIYKITMOHHON CUCTEMbI. YueOHasi ayTMTOPHsi, B KOTOPOU 3aHUMAIOTCSI 00y4aroIiu-
€csl C HapyIICHUEM Ciyxa, 000py/10BaHa KOMITBIOTEPHOM TEXHUKOM, ayTMOTEXHUKOU, BU-
JNEOTEXHUKOU, 3JIEKTPOHHON JOCKOW, MYyJIbTUMEIUMHON CUCTEMOM.

[Tpu 3aHsATHSAX ¢ O0YYAIOMIUMUCS ¢ HAPYIIEHHUSIMU 3PEHUSIMM TIPEIYCMOTPEHO
UCIIOJIb30BAHUE B JICKIIMOHHBIX U YUYEOHBIX ayJUTOPUAX BO3MOKHOCTH IMPOCMOTpA ya-
JICHHBIX OOBEKTOB (HampuMep, TeKCTa Ha JOCKE WIM cllaiijla Ha dSKpaHe) MpHU MOMOIIU
BHJICOYBEJIUUUTEIEH 11 KOM(POPTHOTO MPOCMOTpA.

[Ipu 3aHATHSAX ¢ OOYYAIOIIUMHCS € HAPYLIEHUAMH OIOPHO-ABHUIATEILHOI0
anmapara UCIOJIb3YIOTCSl allbTepHATUBHBIC YCTPOUCTBA BBOJAA MH(MOPMALIUU U APYTrUe
TEXHUYECKUE CPEJCTBA MpueMa/nepenadyn yuyeoHol mHdopManuu B OCTYHHBIX (op-
Max, MOOMJIBHOM CUCTEMBbI 00YUYEHHUSI 1JIs JIFOJIEN C MHBAIMHOCTHIO.
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