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

1.1 Ieapb u3yyeHusi AMCHUATIIAHBI

OCHOBHOM 1€/IbI0 U3YyUCHUS AUCIUIUIMHBI SBJISIETCS M3YyYEHUE OCHOBHBIX TOHSI-
TUHA, METOJ/IOB U CPEJICTB pa3pabOTKU CUCTEM Ha Oa3e MUKPOKOHTPOJLIEPOB.

1.2 3agaun IMCHHUILITHHBI

OCHOBHBIMHM 337ja4aMU U3yYEHHUsI TUCLUATUINHEI SIBIISIOTCS:

1. I3yuenune oOUIMX NPUHIUIIOB OPTaHNU3alMd MUKPOKOHTPOJUIEPHBIX CHCTEM;
2. VI3y4yeHne OCHOBHBIX TUIIOB apXUTEKTYPbl MUKPOKOHTPOJUIEPOB;

3. 3y4yeHne OCHOBHBIX CEMEHCTB MUKPOKOHTPOJUIEPOB;

4. V3ydeHue cpeAcTB IPOrpaMMHUPOBAHKS MUKPOKOHTPOJIIEPOB.

1.3 Mecto aucuumiudbl B cTpykrype OIl BO

Hucuumiria « MUKPOKOHTPOJUIEPHD SIBISETCS TUCHUIUIMHON 1O BBIOOPY Bapua-
TUBHOMU yacTH bioka b1 yyebHoro miana.

1.4 O6beM IMCHUNJIMHBI M BUbI Y4eOHOH padoThI

O0BbeM TUCHUIUTMHBI (MOJIYJIS) B 3aYETHBIX CAMHHUIIAX C YKa3aHHEM KOJIMYeCTBa
aKaJIEeMUYECKHX YacOB, BBIJCICHHBIX HA KOHTAaKTHYIO PabOTy OOYydYaroIIUXCs C Mpero-
naBatesieM (10 BUJIaM y4eOHBIX 3aHSATHI) M Ha CAaMOCTOSITEIbHYIO paboTy 00yJarommx-
cs1 TIpeJicTaBlIeHBI B Tabuie 1.1



Tabnuna 1.1, @ — O06bemM AUCUUTIINHBI (MOAYJIS) sl OYHON (POPMBI 0OYUESHHS
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1.5 IlepeveHb MIIAHUPYEMBIX Pe3yJbTATOB 00y4eHMS 0 IMCUHUILINHE

[Tpomecc M3ydeHUs TUCIUIUIMHBI HAIpaBicH Ha (OPMHUPOBAHUE KOMIICTCHITUH,
peACTaBIESHHBIX B TabmuIe 1.2.

Tabnuua 1.2 — ®opmupyemMbie KOMIETEHIIUN

Kon | HaumMeHoBaHUE KOMIIETEHIINU
WNHaukaTopsl JOCTHKEHUS] KOM-
KoMIIe- . CpencTBa OLIEHKH
HeTeHLUH
TEHIIUU
IIK — 2 |Cnocoben omucatsb otaensubie [[1IK-2.1. Onpenensier u onucsl-| TecTupoBaHue, yCTHBINA

KOMIIOHEHTHI 0JI0KOB Iprbopa,
000CHOBAThH BBIOOP AIIEKTPOH-
HBIX KOMIIOHEHTOB ISl HUX
COTJIACHO TEXHUYECKUM YCIIO-
BUSIM JKCILTyaTaIuu

BaeT OTJEIbHBIC KOMITOHEHTHI
0JI0KOB MpuOOpa

OIIPOC HA 3aHATHH,

[1K-2.2. Ananu3upyer TexHu4e-
CKHE YCIOBMSA 3KCIUTyaTalluu
OJIOKOB Y KOMIIOHEHTOB IMpHOO-

pa

OTYET 110 J1abOopaTOPHOM
paboTe, BHIOJTHEHUE UHU-
BHUIyaJIbHBIX 3aJlaHUI

[TK-2.3. O6ocHOBBIBaET BHIOOD
AJIEKTPOHHBIX KOMITOHECHTOB
0JIOKOB MPUOOpa COTIACHO TEX-
HUYECKUM YCIIOBUSM IKCILTya-
TaIIH

3aIuTa KypcoBou padoThl,
3a4eT, HK3aMeH




2 COIEP XAHME JUCIHUIIJINHBI

2.1 CTpyKTypa IMCHUILUIMHBI (MOLYJIA)

Conepxanye TUCHUIUTMHBI (MOIYIIs), CTPYKTYPUPOBAHHOE 110 TeMaM (paszieiam),
C YKa3aHHWEM OTBEJICHHOTO Ha HUX KOJUYECTBA aKaJeMHUECCKHUX YaCOB U BUJIOB YUCOHBIX
3aHSATUN NMpUBEACHBI B Tabmie 2.1.

Taomuma 2.1 — Pa3nensl JUCHUIUIMHEBI ¥ BUIBI 3aHIATUN

KonrakTHas pabora oOyya- é* %
IOIIUXCS C TIPeroaBaTesieM E % -
10 BUJaM y4eOHbIX 3aHATHH | 2 & 6]
(6e3 mpomexyTo4HOM arTe- | & i ‘é
=
HaumeHnoBanue pa3iesioB TUCHUIUIMHbI Bcero crauun) (B Hac) § 2 E
. =1 52E
= St | ¢E |Eo3
=1 s 'Q = I == L
5 & a % S 3 5
= SL | &8 |28
Sz | FE |0
2 cemecTp
1 OGmue cBeieHNs] 0 MUKPOKOHTPOJUIEpax 18 2 2 6
2 MuxpokonTtposiepsl AVR. MukpokoHTposie- 69 6 6 35
ps1 PICmicro
3 [Iporpammuposanme B cpene AVR Studio 93 8 8 71
HToro 3a cemectp 180 16 16 112
HToro no mucuuniue (6e3 npoMeKyTOUYHOIM 180 16 16 112
aTTeCTAlMHN)

2.2 Conep:xanue pa3ieoB JTUCHUILUIMHBI (MOIYJI51)

1 Knaccuduxaius MUKpOKOHTPOJIIIEPOB

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

PazButne MukpokoHTposuiepoB AVR. ApxuTekTypa MUKpOKOHTposuiepoB AVR.
[Iporpammuas mozaens MukpokoHTposiiepoB AVR. Tlepudepuiinbie ycTpoiicTBa MHUK-
pokoHTpoJiepoB AVR.

2 Mukpokontpoiiepsl AVR. Mukpokontposmepst PICmicro

Pazputue mukpokontposiepoB AVR. Apxurektypa MUKpokoHTposuiepoB AVR.
[Iporpammuas Mozaenbs MuUkpokoHTposuiepoB AVR. ITlepudepuiinbie ycTtpoiicTBa MHUK-
pokoHTpoJiepoB AVR.

ApxuTekTypa MUKpOKOHTpoJuiepoB PICmicro. OcOOEHHOCTH apXUTEKTYpbl MUK-
pokouTposuiepoB PICmicro. Cuctema komaHa MUKpoKOHTpoJiepoB PICmicro. Berpo-
eHHBbIC nepudepuiiHbIe YCTpocTBa MUKPOKOHTposuiepoB PICmicro.

3 [IporpammupoBanue B cpene AVR Studio



CpenctBa pa3paboTku MmporpaMm ajisi MUKpoKOHTposuiepoB AVR. Murterpupo-
BaHHas cpena pazpadbotku AVR Studio. [IporpammupoBanue Ha A3bike acceMOiepa st
MUKPOKOHTpOJu1epoB AVR.

[IporpaMmupoBaHuE BCTPOECHHBIX TalMEPOB-CUETUHKOB. [IporpammupoBaHue
nopTOB BBOJa/BbiBOAA. [IporpaMMupoBanue aHaioro-mu@ppoBoro npeodpazoBartess.

HNHuTtepdeiickl mOAKIIOUCHUS BHEITHUX YCTPOUCTB. [IporpaMmupoBanue BHEITHEN
NaMSTH.

[Tpumenenne mMukpokoHTposiepoB AVR B cuctemax nepenaun uHpopmanuu u
ynpasieHus. PazpaboTka MHKpPOKOHTPOJUIEPHONW CHCTEMBI Ha MPHUMEpPE YCTPOMCTBA
YIIPaBJIEHHUS [IOI0IPEBATEIEM KUIKOCTHOTO IBUTATEIS.

2.3 KypcoBas padora

He npenycMoTpeHO y4eOHBIM TUIAHOM.



3 OLIEHOYHBIE MATEPUAJIBI 1 METOJIMYECKHUE PEKOMEH/IA-
LMY IO OCBOEHUIO JUCLUATIIMHBI

3.1 Conep:kaHue OLEHOYHBIX CPeIACTB M MX COOTBETCTBHME 3aILIAHMPOBAH-
HBIM pe3yJIbTaTaM 00y4eHHus

Tekymuii KOHTPOJIb YCTIIEBAEMOCTH O0ECIEYMBAET OIICHMBAHHE XOJi1a OCBOCHUS
muctuuiuinabl (Moayisi). CoaepskaHue OILIGHOYHBIX MAaTepUalioB TEKYIIEro KOHTPOJIS
npeacTaBiieHo B Tabuie 3.1.

Tabnuna 3.1 — OneHoYHbIE MaTepUANbl TEKYIIETO KOHTPOJIS

Kon u unaukarop
. | HamMeHOBaHnE OLIEHOYHOI'O CPEACTBA TEKYILETO KOH-
Buibl yaeOHBIX 3aHATHIA I pel ym AOCTHIKCHHA KOM-
TpOJIA [IETEHIUN
Jlexnn TecToBble 3a/1aHUs TEKYIIETO0 KOHTPOJS o AByM pa3- |[1K-2.1
JieJIaM JUCIUILTAHBI, BOTIPOCHI HA 3aHATHSX

Jlabopartopubie paboTel |Bompock! k 1a00paTopHBIM paboTaM I1K-2.2, TIK-2.3
CamocrosTenbHas pabo- |Bompock! 11 caMONOArOTOBKH, TECTUPOBAHKE T1IK-2.1, [1K-2.2,
Ta T1IK-2.3

TunoBble KOHTPOJIbHBIE 33/JaHUS WM MHBbIE MaTepuajibl, HEOOXOTUMBIE IS
OLICHKHM 3HaHUM, YMEHHH, HaBBIKOB U (MJIM) OIBITA JEATEIbHOCTH, XapaKTEpU3YIOIIHE
npouecc GopMUpOBaHUS KOMIIETEHIMI B XOJ€ OCBOEHHS 00pa30BaTEIbHOM IpOrpam-
MBI.

[IpuMepbI TECTOBBIX 3aJaHNU TEKYIIETO KOHTPOJIS:

1. Ha kakue rpynibl AeasTCS MUKPOIIPOLIECCOPBI

a) AHaJIOTOBBIC

0) VYHuBepcaibHbIE

B) JluckpeTHble

r) Cneunanu3upoBaHHbIE

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) Uwumkarckoiul apXuTeKType

4, P&B)IGJ'IBH&H NaMAThb I XpaHCHHA MIPOIrpaMM U JaHHBIX PEaIn3yCcTCA 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 3aHATHUSX:

1. OcHOBHBIE ceMeNCTBa MUKPOKOHTPOJIEPOB?

2. Knaccudukarusi MUKpPOKOHTPOJIIEPOB 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

BBITIOJTHCHHUIO COOTBCTCTBYIOIIUX Jla60paTOpHI>IX pa60T.

Jen?

[Ipumepsl BOIIPOCOB ISl CAMOIIOATOTOBKH:

1. YTo Takoe MUKPOKOHTPOJIIEPHI?

2. Yto takoe dpyHKIusA?

3. OcHOBHBIE YCTPONCTBA HA MUKPOKOHTPOJIIEPAxX?

4. Tlpenna3zHaueHue a”Hanoro-mu@poBbIX U HUPPO-aHATIOTOBBIX Mpeodpa3zoBarte-

5. Haznauenwne n 00;1acTh MPUMEHEHNUSI MUKPOKOHTpPOJIIEpa?

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

MBIX JIJIS OLICHWBAHUSI PE3yJbTAaTOB OOYYEHHUS MO NUCHUIUIMHE (MOMIYJIO), MPAKTHKE
XpaHuTcs Ha Kadeape-pa3padoTuyrnke B OyMaKHOM HIIM JIEKTPOHHOM BHJIE.

3.2 Coaep:xaHue OLEHOYHBIX MATEPHUAJIOB IPOMEKYTOYHOM aTTeCTAIlUN

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

OKOHYATENbHBIX PE3YJIbTATOB 00YUYEHUS M0 AUCIHUILIUHE (MOIYIIO).

Jl1st orieHKH cTeneHu cHOPMUPOBAHHOCTH KOMIIETEHITUHN HCIIOIb3YIOTCS OLIEHOY-

HbIE MaTEpUaJIbl, BKIOYAIOIIME TECTOBBIE 3a1aHHUSI 1 KOHTPOJIbHBIE (PK3aMEHALIMOHHBIE)
BOITPOCHI.

TecToBble 3alaHKs IPEACTABISIOT COOON COBOKYITHOCTh TECTOBBIX BOIIPOCOB Te-

KyoIero KOHTPOJIA 110 YUCITY TCKYHIHUX aTTeCTaI_II/II\/'I.

[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) Broma-BeiBOa

n) Opranuzaiuu 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) PacnpocTpanenue mporpaMmMHOT0 00€CTieueHUs C OTPAaHUYECHUEM Ha YUCIIO
pacpocTpaHseMbIX KOTIHI

B) CBOOOIHAS MTPOJIaXka TPOrPaMMHOT0 0OecriedeHUs

r) CB0OOIHOE U3YUYEHHE MPOTPAMMHOI0 00ECIICUSHHUS

1) CB0oOOIHOE U3MEHEHHE MPOrPAMMHOI0 00CSCIICUSHHUSI

5. daitnom mpoekta B cucteme WinAVR siBrsiercs

a) Make-daiin

0) Prj-caiin

B) Dsw-daiin

6. Ykazanue Ha 11e1eBOM MUKpOKOHTposuiep B WinAVR BeimomHseTcs ¢ mo-
MOIIIBIO CJIEYIOLIEro oS Qaiina npoexra

a) SRC
06) MCU

B) TARGET

3.3 Onenka ycneBaeMOCTH 00y4ar0IIAXCS

Tekymuii KOHTPOJIb YCIEBAEMOCTH M INPOMEXKYTOYHAsl aTTECTAalUs IO JIHCLIH-
IIMHE (MOJYJII0) OCYIIECTBISIETCS B COOTBETCTBUH C OAJIIbHO-PEUTUHIOBOM CHUCTEMOM
no 100-6amnmpHOM mikane. banmiabHbIE OIEHKH Jii KOHTPOJBHBIX MEPONPHUATHI Tpe-
ctaBieHbl B Tabnuue 3.2. Ilepecuer cymmbl OalyioB B TPAAUIMOHHYIO OLICHKY Npe.-

craslieH B Ta0mure 3.3.

Tabnuua 3.2 — bayuibHble OIIEHKHU 1Sl KOHTPOJIbHBIX MEPOIIPUATUI

MakcuMalibHbBIN MakcuMalibHbBIN MaxkcuMalibHBIN
HaumenoBanue koH- Bcero 3a ce-
ONHOTO MEPONPUATHS 0aJlT HA TIEPBYIO Oas 3a BTOpYIO0 | 6ajut 3a TpeThIo at- vecrp
P aTTECTAIUIO aTTECTAIUIO TECTALNIO
6 cemectp
Tectuposanue 5 | 5 5 15

10




YcTHBIN onpoc Ha 3aHs- 1 2 2 5
TUU

Otyet mo nabopaTopHOt 15 15 30
pabote

Htoro (MakcumyMm 3a 6 22 22 50
Teproa)

3auet / 9K3aMeH 50
Utoro 100

Tabmuma 3.3. llkana olleHKH Ha MPOMEXYTOYHOU aTTeCTalluu

Bripaxenne B Oanmax

CroBecHOE BbIpaKeHUE
npu GopMe MPOMEKYTOTHOH
aTTeCTaINHU - 3a4eT

CrnoBecHOE BBIpaXKEHUE
npu GopMme MPOMEKYTOTHOM
aTTECTAIlUH - SK3aMEH

ot 86 1o 100 3auTeHo OTINYHO

ot 71 no 85 3auTeHo Xopo1io

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

11




4 OBECIIEYEHUE JNCIUIIJINHBI

4.1 YuyeboHO-MeTOANYECKOE " uHpoOpMaLIMOHHOE o0ecreuenue
JTUCIHHUILINHBI
4.1.1 OcHoBHas JIUTEpPaTYypa

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

2. BacubeB A.C., Jlammanos O.1O., [lanTiomma A.B. OCHOBBI TporpaMMupo-
BaHUSI MUKPOKOHTPOJUIEPOB [DneKTpoHHbIN pecypc] : CankT-lIleTepOyprckuil Hanumo-
HaJBHBIA HCCIIECOBATEIBCKUN YHUBEPCUTET HHPOPMAITMOHHBIX TEXHOJIOTUN, MEXaHUKHN
u ontuke, 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-
3JIaHUS IPAKTUYECKUX YCTPOUCTB [ DIEKTPOHHBIA pecypc] : caMOyYuTeNNb — DIEKTPOH.
naH. — Cankr-IletepOypr : Hayka u Texuuka, 2016. — 544 c¢. — Pexxum gocryna:
https://e.lanbook.com/book/90223

4.1.3 MeTtoanueckas JIUTEpaTypa K BbINOJTHEHHIO
NMPAKTHYECKUX U/WIHN JIa00OPATOPHBIX PadoT

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

2. Meroauueckue Marepuaibl 0 KypCOBOMY MPOEKTUPOBAHUIO MO JAUCLMILIAHE
«ITonynpoBOAHNKOBAsE CXEMOTEXHUKA B TPUOOPOCTPOCHHUM» B DJIEKTPOHHOM BHjIE (Me-
CTO XpaHeHHs Kadeapa npudopOCTPOCHHUS).

3. MeTtoauyeckue ykazaHus JJIsl BBIOJIHEHUS JJAOOPATOPHBIX pabOT MO AMCLHM-
IUIMHE «AHAJIOTOBasi 3JIEKTPOHUKA B MPUOOPOCTPOECHUU» B AJIEKTPOHHOM BUjEe (OHO-
muoteka YO KHUTY-KAN).

4.1.4 Ilepeyenb MHGPOPMALMOHHBIX TEXHOJIOTHIl, UCNMOJb3yeMbIX MPH OCY-
IECTBJICHUM 00Pa30BaTeIbHOI0 MPOLECCa MO AMCHUIINHE (MOLYJII0)

Oprann3oBaHO B3aMMOJEHCTBHE OOydalOLIErocs M IMpernojaBaTelis ¢ HCIOIb30-
BaHMEM 3JIEKTPOHHOM HH(POpMaIMOHHO-00pa3oBaTenbHOU cpenapl KHUTY-KAU.

1. Epumona 10.B. «McKycCTBEHHBIN WHTEICKT B DKCIEPTHBIX HU3MEPHUTEIBHBIX
cucTeMax» [ DIEeKTPOHHBIN pecypc]: Kypc TUCTAaHIIMOHHOTO O0YYEHUS 110 HAIIPABICHHUIO
noarotoBku OakanaBpoB 09.03.01 «MudopmaTka W BBIYMCIHUTENbHAS TEXHUKa» /
KHUTY-KAHN, Kazanb, 2017 — Jloctryn mno noruny u mnapomo. 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(deccnoHATBLHBIX 023 JaAHHBIX, HHPOPMAIIMOHHO-CIIPABOYHBIX CH-
CTeM, HCIOJIb3YeMbIX MPH OCYUIECTBJIEHHN 00pa30BaTeIbLHOI0 Mpolecca 1Mo JAuc-
nuImJnHe (MOIyJIi0)

1. DnexTpoHHO-OMOIMOTEYHAsT cUcTeMa yuyeOHOW v Hay4yHou nuteparypsl. URL:
https://e.lanbook.com/.

2. DNEeKTPOHHO-O0MOMMOTeYHas cucTeMa yueOHoU u Hay4yHou jutepaTypsl. URL:
http://znanium.com/.

3. DaexTpoHHO-0MOMMoTEeYHas cucTeMa y4eOHo# u HayuyHoM 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 porpamMMHoe odecrneyeHmne

Onucanue MaTepUAIbHO-TEXHUYECKOW 0a3bl U MPOrpPaMMHOr0 0OeCTieUeHHUs, He-
00X0JIUMOTO JIJIs1 OCYIIECTBICHHsI 00pa30BaTEILHOTO IMpoIiecca Mo AUCIUIUIMHE (MOTY-
JII0) IPUBEEHO COOTBETCTBEHHO B Tabnumax 4.1 u 4.2.

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

HaumenoBanue yueOHOM ayau-
TOPHH, CIIELUAITU3UPOBAHHOU
nabopaTtopuu

[Tepeuens HEOOXOaMMOTO 000PYAOBa-
HUS U TEXHUYECKUX CPEJICTB 00yUeHUs

HaumenoBanue Buaa
y4eOHBIX 3aHATUI

JlexunonHsle 3aHATUSA VYuebHasg ayauTopus Ui NpoBe-|YueOHass MeOesb: CTONbI, CTYJbS JUIS
JCHHUS 3aHATUH  JIEKHUOHHOIO|0OYyYaroIUXCsl; CTOJI, CTYJ JUIsl Mpero-
TUIA, KOHCYJbTALWM, TEKYIIEro|aBaTess, T0CKa.

KOHTPOJIS, Aynuropus, OCHaIllEeHHas! KOMIJIEKCOM
TEXHUYECKHUX CPENICTB 00y4eHus (mpo-
€KTOp WJIM MHTEpPaKTUBHAs J0CKa,
KOMIIBIOTEp, CUCTEMA 3BYKOBOT'O COMPO-
BOXKJIEHUSI 0TOOpakaeMbIX BHIeOMaTe-
pHAJIOB)

Jlabopartopubie 3ansaTusi  |KoMIbIOTepHBIN Ki1acc YueOHast MeOenb: CTOJNbI, CTYJbs IS
00y4Jaromuxcsi; CTON, CTYJN AJs Mperno-
JlaBares, A0CKa.

O6opynoBaHue: MEKPOKOHTPOJIIEP, Ma-
KEeTHas Tuiata, Habop MaTYMKOB U TEPH-
(bepuitHBIX YCTPOMCTB.

Aynutopus, ocHameHHas [[9BM o00b-
enuHeHHBIX B JIBC ¢ BeIXOOM B UH-
TEpPHET.

13



https://e.lanbook.com/
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CamocrosiTenpHas padora

HOU paboTHI

Aynutopust i1 CaMOCTOSITENb-

bubnuoTteunsiii HoH: IEYaTHBIC U3/1A-
Hust u ObC

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

Ta6muma 4.2 — JIuiieH3uoHHOe U CBOOOJIHO paclpoCTpaHseMoe MporpaMMHoOe oOecrie-
YCHHE, B TOM YHCIIE OTEUECTBEHHOTO MPOU3BOJICTBA, UCIOIB3YEMOE MPU OCYIIECTBIIC-
HUM 00pa30BaTEIHLHOIO MPOIIecca MO AUCIUTIIINHE

ITpousBoauTenp Cnoco0 pacripocTpaHeHus
No HaumeHnoBanue nporpaMmMHOIo
(JIMLIEH3MOHHOE WJIH CBO-
/1 obecrnieueHus
00JTHO pacmpocTpaHsIeMOe)
1 Microsoft Windows Jlnnensnonnoe
Microsoft Office
Microsoft Visual Studio 2017
2  |Arduino IDE CB0OOOIHO pacpocTpaHsie-

MOC
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5 OCOBEHHOCTH PEAJIM3ALIAU JUCLHUATUIMHBI (MOIYJIST) 1JIs1
JIMI] C OTPAHUYEHHBIMA BO3MOKHOCTSIMM 3JIOPOBbLSI 1 WHBA-
JUI0B

OO6ydeHne 1o AMCIHUILIMHE (MOIYJI0) OOyYalomUXCS C OTPAaHUYCHHBIMH BO3-
MOKHOCTSIMU 3JIOPOBBSI M1 HHBAJIUIOB OCYIIIECTBIIACTCS C YU€TOM OCOOCHHOCTEH IICHUXO-
(bU3UYECKOTO Pa3BUTHSI, UHIAUBUIYAIBHBIX BO3MOXKHOCTEM U COCTOSIHHS 3/I0POBbS Ta-
KHX 00yYaroIuxcsl.

OOyueHue Uil ¢ OTPAaHUYCHHBIMU BO3MOXXHOCTSIMU 3/I0POBBSI U MHBAJIHUJIOB Op-
raHU3YyeTCsl Kak COBMECTHO € JIPYTUMH OOYyYaIOIUMUCS, TaK U B OTJICIbHBIX TPYyIIIaXx.

JInst U1y ¢ OrpaHUYEHHBIMU BO3MOXKHOCTSIMH 37I0POBbSI U WHBAJIHUJIOB TpEIy-
CMOTPEHBI JOTIOTHUTEIIbHBIC OIICHOYHBIE MaTEPHAIIBI, IEPEUCHb KOTOPBIX yKa3aH B Ta0-
mune 5.1.

Tabnuua 5.1 — JlonosHUTENbHBIE MAaTEPUAIIbl OLIEHUBAHMS JJIS1 JIUL] C OFPAaHUYEHHBIMU
BO3MOXHOCTSIMU 3/10POBbsI I HHBAJIWJIOB

Bupl 10N0AHUTENBHBIX OLEHOYHBIX Ma- | DOpMbI KOHTPOJIS M OLIEHKH
Kareropuu obyuatomuxcs

TEpUAJIOB pe3yJIbTaTOB O0YUYEHUS
C napymenusiMu cityxa | TecTbl, KOHTPOJIbHBIE pabOThI, MUCbMEH- | [IpenMyIecTBEHHO MUCh-
HBIC CaMOCTOATCIbHBIC pa6OTI)I, BOIIPOCHL MCHHas IMPOBCpPKa

K 3aueTy (3K3aMeHy)

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

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

JIBUTATENILHOTO amnmapara |TpojbHbIE pabOThI, MMCHbMEHHBIE CAMOCTO- LIMOHHBIMHU METOAAMHU

SATEIbHbIE Pa0OTHI, BOIIPOCHI K 3a4eTy (IK-
3aMeHYy)

st U1l ¢ OrpaHUYEeHHBIMHA BO3MOXKHOCTSIMU 37I0POBbSI U WHBAIMIOB TPEIy-
CMaTpUBAETCs JOCTymHas QopMa MpeAoCTaBlICHUS 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/I1aHMs C UCTIOJIB30BAaHUEM CYPIOTIEPEBO/IA.

Jlunam ¢ orpaHWYCHHBIMH BO3MOXKHOCTSIMH 3JI0POBBSI 1 MHBAJIMAM yBEIMUNBa-
€TCsl BpeMs Ha IMOATOTOBKY OTBETOB Ha KOHTPOJIBHBIC BOMPOCHL. [l Takmx oOydaro-
IUXCSl TIPeAyCMaTpuBaeTcs AOCTyHas popMa MpeIOCTaBICHUS OTBETOB Ha 3a/IaHMsI, a
UMEHHO:

— MIMCbMEHHO Ha Oymare;

— Ha0Op OTBETOB HAa KOMITHIOTEPE;

— HabOp OTBETOB C MCIIOJIH30BAHUEM YCIIYT ACCUCTCHTA,

— TIPEJICTaBJICHUE OTBETOB YCTHO.
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[Tpyn HEOOXOAUMOCTH ISl JIUIl C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3JI0POBBSI U
MHBAJIUOB MPOIleypa OLEHUBAHUS PE3YJIHTATOB OOYUYEHUSI MOKET MPOBOJIUTHCS B HE-
CKOJIBKO 3TaroB.

Y4eOHO-MeToAMUeCKIE MaTEPUAIIBI Il CAMOCTOSTENIbHON U ay TMTOPHOM pabOThI
oOy4Jaronuxcs U3 4ucia JMIl ¢ OTPAHUYEHHBIMU BO3MOXKHOCTSIMU 3/I0POBbSI U UHBAJIU-
JIOB TPENOCTABISIIOTCA B (hopMax, aJanTHPOBAHHBIX K OIPAaHUYEHUSM UX 370pPOBbS U
BOCIIPUATHS MHGOPMALIIH.

OcBoeHME NUCIUIUIUHBI (MOIYJsl) JIMIIAMUA C OTPAaHUYECHHBIMU BO3MOKHOCTSIMU
3I0POBbSl ¥ WHBAIMJAMHU OCYIIECTBIISIETCS C MCIIOIB30BAHUEM CPEICTB OOydeHHS 00-
IIEr0 U CEIUAILHOIO Ha3HAYCHUS.

[Ipu 3aHATHSX C OOYYAIOIIMMHCS € HAPYHIEHMSIMH CJIyXa MPEAyCMOTPEHO HC-
MOJIb30BAHKE 3BYKOYCHJIMBAIOIICH amnmapaTypbl, MYJIbTUMEAUNHBIX CPEICTB U JIPYTUX
TEXHUYECKUX CPEACTB IpHuema/mepeaaund yueOHOW MHPOpMalMKU B JOCTYIHBIX (OopMax,
MOOWJIHOM CUCTEMBI MPEMNoiaBaHus JJisi 00y4YarouMXcs ¢ UHBATUAHOCTBIO, TIOPTATHUB-
HOM MHIIYKITMOHHOW CUCTEMBI. Y4eOHasi ayIuTOpus, B KOTOPOH 3aHUMAIOTCS 00yJaromiy-
€csl C HapyIICHUEM Ciyxa, 000py/10BaHa KOMITBIOTEPHOUM TEXHUKOM, ayTMOTEXHUKOU, BU-
JNEOTEXHUKOU, 3JIEKTPOHHON JOCKOW, MYJIbTUMEIUMHON CUCTEMOM.

[Tpu 3aHsATHSAX ¢ O0YYAIOMIUMHUCS ¢ HAPYIIEHHUSIMU 3PEHUSIMM TIPEIYCMOTPEHO
UCIIOJIb30BAHUE B JIEKIIMOHHBIX M YY€OHBIX ayJIUTOPHUSIX BO3ZMOXKHOCTH IIPOCMOTpa ya-
JICHHBIX OOBEKTOB (HampuMep, TEKCTa Ha JIOCKE WIM cllaiijla Ha dKpaHe) MpHU MOMOITU
BHJICOYBEJIMUUTEIEH T KOMGOPTHOTO MPOCMOTpA.

[Ipu 3aHATHSAX ¢ OOYYAIOMIMMHCS € HAPYLIEHUAMH OINOPHO-ABHUIATEILHOI0
anmapara UCIOJIb3YIOTCSl allbTePHATUBHBIEC YCTPOMCTBA BBOAA MH(MOPMALIUKU U APYTrUe
TEXHUUYECKUE CpeJICTBa MpHeMa/mepenadyn yuyeOHol uMH(opMalmu B JOCTYIHBIX (op-
Max, MOOMJIbHOM CUCTEMBI O0YUYEHHUSI 1JIs JIFOJIeH C MHBAJUTHOCTHIO.
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