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1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. Metoau4yeckue OCHOBBI HCIOJb30BAaHUS pa3IUYHBIX (YHKIIMOHAIBHBIX OJOKOB
MUKPOKOHTPOJIIEPOB IIPU CO3[JaHUHU HIEKTPOHHBIX YCTPOUCTB PA3IMYHOIO Ha3HAYCHMS.

1.2. 3agauy AUCHUILIUHBI

1. 3akperneHue HaBBIKOB MPOrPaMMHUPOBAHUS MUKPOKOHTPOJIJIEPOB Ha S3bIKE BHICOKOTO YPOBHS,
MOJYYEeHHBIC MPH HM3YYCHHU OUCHUNINH "HHGOpPMAaNMOHHBIE TeXHoJoTuH" W "mudpoBas u
MHUKpOINpOlLleCCOpHAasA TEXHUKA" M NpPUOOpEeTeHUs 3HAHUNW M HABBIKOB NPOTPAMMHUPOBAHUSA
MHUKPOKOHTPOJIIEPOB.

2. MecTo aucuuniannsl B crpykrype OIIOIT

bnok nucuunnun: b1. Aucuumiunasl (Moayn).

Yacte O6soka aucturiuH: YacTs, popmupyemast ydacTHUKaM# 00pa30BaTEIbHBIX OTHOIICHHIH.

Monynb quctumiinH: Moayiib TEXHOJIOTHYECKOTO MPeIPUHAMATENBCTBA (Minor).

HNunexce nuctumunel: b1.B.02./1B.01.02.

PeanusyeTcs ¢ mpUMEHEHHEM SJIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTUM.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTAaTOB Oﬁy‘lel-[]/lﬂ mo JTMCUHMIIJIMHE, COOTHECCCHHBIX C
HHAUKATOPpaAaMH J0CTHKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHuss TUCIUTUTMHBI HANpaBjieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBercTBUU ¢ ®I'OC BO 1 ocHOBHOI 00pa3oBaTeabHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTeHInu 1 HHAUKATOPBI UX JOCTHIKEHUS

WNHauKkaTopsl JOCTUKEHUS [1nanupyemble pe3yabTaThl 00yUEHUs 10
Komnerenuus
KOMIETEHIIUU JUCLUIUINHE
YHuBepcajibHble KOMIIETCHIIMT
Oob0menpodeccuoHanbHbIe KOMIIETEHIIUN
IIpodeccuonanbHbIe KOMIIETEHIUH

[IKC-3. T'otoB IIKC-3.1. 3naeT ocHOBHBIE 3HaeT Ha3HAYEHUE UCITOJIb30BAHNUS
AQHAJM3UPOBATh U IIPUEMBI AaHAJIA3A U MHUKPOKOHTPOJIJIEPOB B YIIPABIISAIOINX
CHUCTEMAaTHU3UPOBATH CHUCTEMAaTHU3alUu PE3YyJIbTATOB |CHUCTEMAaX, METOAbl IPOrPaMMHUPOBAHUS
pe3yJIbTaThI HCCIICIOBAHUH, FLASH u EEPROM nawmsru.
HCCJIEI0BAHMIA, IIPEACTABJICHUS MAaTEPUAIIOB B
MIPEACTABIIATh BH/JIC HAYYHBIX OTYETOB,
MaTepualibl B BUIE myOJIMKaIui, mpe3eHTaIui
Hay4HBIX OTYETOB, [IKC-3.2. Ymeer YMeeT UCIoIb30BaTh A3bIKA BBICOKOTO
myOJIMKaui, aHaAJIM3UPOBAThH U YPOBHS JJIs1 IPOTPaMMHUPOBAHUS CUCTEM.
TPE3CHTALHI CHCTEMATU3UPOBATh

pe3yiabTaThl UCCIEAOBaHUM,

MIPEACTABIISTh MAaTEPHUAIIBI B

BH/JIE HAYYHBIX OTYETOB,

nyOuKaIui, npe3eHTanui

[TKC-3.3. Bnaneet HaBbikamu |BraneeT HaBBIKOM pabOTHI C IPOrpaMMaMH,

aHaM3a ¥ CUCTEMAaTH3ali | 00eCIeYuBaIOIIMMU POITMBAHUE TAMSITH

pe3yIbTaTOB UCCIEIOBAHUN, |IIPOIPAMM M ITOCTOSIHHOW ITAMSTH.

IIPEACTABIICHUS MAaTEPUAIIOB B

BUJIC HAYYHBIX OTYETOB,

nyOIMKanui, mpe3eHTaui
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ITKC-10. Cnocoben
apryMEHTHPOBAaHHO
BBIOMPATH U
peann30BBIBAaThH HA
NpaKkTUKe YPPEKTUBHYIO
METOIMKY
AKCIIEPUMEHTATBHOTO
UCCIICTIOBaHHSA
napaMeTpoB U
XapaKTePUCTHK
pubOOpPOB, CXEM,
YCTPOMCTB M YCTAHOBOK
DIIEKTPOHUKH H
HAHOAJICKTPOHHUKH
Pa3IMIHOTO
(YHKIIMOHAJILHOTO
Ha3HAYCHUS

ITKC-10.1. 3naer

3¢ (HEeKTUBHBIE METOINKHU
AKCIEPUMEHTAIBHOIO
UCCJIEIOBaHMsI TapaMETPOB U
XapaKTepUCTHK IpUOOpPOB,
CXEM, YCTPOMCTB U YCTaHOBOK
AIIEKTPOHUKH U
HAHOJJIEKTPOHUKHU
Pa3IU4HOTO
(YHKIIMOHAJILHOTO
Ha3HaYCHUS

3HaeT 0COOEHHOCTH SI3bIKa BBICOKOI'O YPOBHS
IPOTPaMMHUPOBAHUSI MUKPOKOHTPOJLIEpa,
MCTOAHUKHU COCTABJICHHUA ITPOrpaMM.

[TIKC-10.2. Ymeer
PTYMEHTHPOBAHHO BHIOMpATh
U peajn30BbIBaTh Ha
npakTuke 3QHEeKTUBHYIO
METOJIUKY
AKCIIEPUMEHTAIHHOTO
HCCJIETOBaHUS MTapaMeTPOB U
XapaKTEPUCTHK MTPUOOPOB,
CXEM, YCTPOMCTB U YCTAaHOBOK
AIIEKTPOHUKH U
HAHOBJIEKTPOHUKHU
Pa3IMYHOTO
(YHKIIMOHATILHOTO
Ha3HA4YECHUS

YMeeT cocTaBIsITh IPOTPaAMMBI,
peanuzyroniue GyHKIUN YIpaBIeHUs
BHYTPEHHUMU U BHEIIHUMU NepudepruitHbIMU
YCTpPONCTBaMU.

IIKC-10.3. Bnageer
HaBbIKAaMU BBIOOpa U
peanu3aluuy Ha MPaKkTUKeE

3¢ (HeKTUBHON METOTUKU
AKCIIEPUMEHTAILHOTO
UCCJIEI0BAHMS TApAMETPOB U
XapaKTePUCTHK MPUOOpPOB,
CXEM, YCTPOMCTB U YCTaHOBOK
ANIEKTPOHUKHU U
HAHORJIEKTPOHUKH
pa3IUYHOrO
(GYHKIIMOHATILHOTO
Ha3HAYECHHUS

Brnageet HaBBIKOM COCTaBJIEHHS ITPOIPAMM,
o0ecreynBaroIUMU 33/1aHHYIO
(YHKIMOHATIBHYIO PEeATH3alUI0 IPOCKTA.
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[IKC-11. Cnocoben I[IKC-11.1. 3naer 3HaeT CTaHAapTHBIE MPOrPaMMHBIEC CPEACTBA

CTPOUTH NPOCTEMIIINE npocreinme GU3nIeckue U |Ccpesl HanucaHus mporpamm cepun AVR.
¢uznueckue u MaTE€MaTHYECKUE MOJIEIN
MaTE€MaTHYECKHE npuOOpOB, CXEM, YCTPOUCTB H

MOJIETN IPUOOPOB, CXEM, | yCTAHOBOK 3JIEKTPOHUKH U
YCTPOICTB U YCTAHOBOK | HAHOBJIEKTPOHUKHU

SJICKTPOHUKHU U Pa3IN4IHOIO

HAHODJIEKTPOHUKU (YHKIIMOHAJILHOTO

pa3IMYHOTO Ha3HA4YEeHMUs], a TAKKe

(YHKIIMOHAJILHOTO CTaHJapTHBIE IIPOTPAMMHBIE

Ha3Ha4YC€HUs, a TaKXKE CpeacTBa X KOMIIBIOTCPHOT' O

HCIIOJIb30BaTh MOJIETTUPOBAHUS

CTaHJIapTHBIC [TIKC-11.2. YMeer cTpouTh YMeeT coCTaBISTh CXeMbl aITOpUTMa pabOTHI

IIPOrpaMMHBIC CPEIICTBA | ipocTeiimme PU3nUecKre U |IpOrpaMM, a TaKKe UCIIOIb30BaTh

HX KOMIIBIOTEPHOI'O MaTeMaTUYeCKUe MOJEIU BCTPOCHHBIE OMOIMOTEKH, peaTu3yIoIIre

MOZCIIHPOBAHUA npuOOpPOB, CXEM, YCTPONCTB U |CTaHJapTHbIE PYHKIIUU yIpaBICHUS, KaK
YCTaHOBOK AJIEKTPOHUKH U 00BeKTaMU IPOrpaMMbl, TaK U BHEITHUMHU
HaHODJIEKTPOHUKHU nepuepuiHBIMU YCTPOMCTBAMHU.
Pa3IMYHOTO
(YHKIIMOHAIILHOTO

Ha3HA4YeHMUsI, a TAaKKe
UCIIOJIb30BaTh CTaH/IapTHbHIE
MIPOrpaMMHBIE CPEICTBA UX

KOMIIBIOTEPHOTO

MOJIETTUPOBAHUS

[IKC-11.3. Bnaneer Bnaneer HaBbIKaMU IOCTPOEHUS KaK CAMOU
HaBBIKAMH MOCTPOCHUS MPOTPaMMBI, TaK U YIPABJISAIONINX OUTOB,
OPOCTEHINX PUINYECKUX U |pean3yroIIUX HACTPOUKY paboThl
MaTeMaTUYECKUX MOJENIeH MUKPOKOHTpOJLIEpa.

npubOpoB, CXeM, YCTPOUCTB U
YCTaHOBOK JIEKTPOHMKH U
HAHOD3JIEKTPOHUKH
pa3IM4HOTO
(YHKIIMOHATIBLHOTO
Ha3HAuCHUS, a TAKKE
UCTIOJIb30BAaHUS CTaHAAPTHBIX
IPOTPaMMHBIX CPEICTB UX
KOMIIBIOTEPHOIO
MOJIETTUPOBAHUS

4. O0beM IMCUMIIMHBI B 3249€THBIX eJHHULIAX C YKA3aHHEM KOJIHYeCTBA AKA/leMH4YeCKHX 4aCOB,
BbIICJICHHBIX HA KOHTAKTHYIO pa0d0oTy 00y4aromuxcsi ¢ nNpenoaaBarejieM
H Ha CAMOCTOSITEJIbHYIO padoTy 00y4aromuxcst

OO61mmast TpyA0€MKOCTh JUCIUTUIMHBI COCTABISAET 4 3a4eTHBIX eUHUIL, 144 akaJeMHUeCKUX 9acoB.

Pacnpenenenue Tpya0eMKOCTH TUCHUILIAHEI 110 BUAAM Y4EOHOU JEATEILHOCTH MPEICTABICHO B
tabmure 4.1.

Ta6ymna 4.1 — Tpy10eMKOCTh AUCITUIUIMHBI 110 BUJAM YU4SOHOM JIeITeIbHOCTH

Beero |CemecTpbl
4acoB |6 cemecTp

Bunbl yueOHOM qesTeIbHOCTH

KonTakTHas aynuropHasi padoTa o0y4yarouuxcs ¢ npenojaaBarejieM, BCero 12 12

CamocrostenbHas paboTa Mo pyKOBOJICTBOM IpenoiaBaTens 10 10
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KoHnTponbHble paboThI 2 2

CamocTosiTesibHAsi padoTa 00y4alOIIMXCS, B T.4. KOHTAKTHAsl 128 128

BHeayIMTOpHAasi padoTa 00y4alIMXxcs ¢ npenoaaBaresieM, BCero

CaMocToATenbHOE N3YYEHHE TEM (BOIIPOCOB) TEOPETUIECKON YaCTH 86 86

JUCUUTITUHBI

[ToaroroBka K KOHTPOJIBHOM paboTe 42 42

IToaroroBka u capaya 3auyera 4 4
Oo0mast TpyA0eMKOCTb (B Yacax) 144 144

Oo6mas TpynoemMkocTh (B 3.e.) 4 4

5. CTpykTypa u cojep:kaHue TUCHHUIIMHBI
5.1. Pa3znennl (TeMbl) JUCHUNIMHBI U BUAbI Y4eOHOI 1eITeJIbHOCTH

CTpyKTypa IHCIUILUTMHBI TIO pa3jaeiaM (TeMaMm) ¥ BHjaaM Y4eOHOW JesTeIbHOCTH NMPUBEACHA B
tabymue 5.1.
Tabmmma 5.1 — Paznens! (TeMbl) TUCIUILIMHBI M BUABI YI€OHON ACATEIHHOCTH

Hazpanus paznenos (Tem) KownTp. | CPII, Cau. | Beero wacos (663 dopmMmupyemebie
NUCIUILIAHEI pao. . pab., | NMPOMCKYTOUHOM KOMIIETEHIINU
q aTTecTalun)
6 cemecTp
1 Muxkpoxontposuiepsl AVR, cpenbl 2 4 44 50 ITIKC-10, IIKC-11,
pa3pabOTKN MHUKPOKOHTPOJIJIEPOB ITKC-3
AVR. Buns! namgatu
MHUKPOKOHTPOJUIEpPA U NIPEPHIBAHUS.
2 ITopTsl BBOAA-BBIBOJIA. 4 44 48 IIKC-10, IIKC-11,
Cuetuuku/TaiiMepsl, BCTPOEHHBIE ITIKC-3
npeoOpa3oBarTeiy, MPOTOKOJIbI OOMEHA.
3 BbIBOJ HA KUJKOKPUCTATTUNYECKHUI 2 40 42 IIKC-10, ITIKC-11
uHaukarop. bubnuorexu
npeoOpa3oBaHusl.
Hroro 3a cemectp 2 10 128 140
Uroro| 2 10 128 140

5.2. Conep:xanue pa3ienoB (TeM) TUCHHIINHBI

Coneprkanue pa3iesioB (TeM) IUCIUILTAHBI IPUBEACHO B Ta0IuIe 5.2.
Tabmuma 5.2 — Coaeprkanue pa3ieiaoB (TeM) TUCITUTIIMHBI

HaszBanus pa3aenon CPII, | dopmupyembie
Copnep:xanue pa3zenoB (TeM) AUCHUTIINHBI
(TeM) TUCUUTLTAHBI q KOMIIETEHIINU
6 cemecTp
1 Muxpokontposiepsl  |CocraB MukpokonTposiepa. Win AVR, AVR 4 [IKC-3, ITIKC-10
AVR, cpenpl pazpaborku | Studuo u CodeVisionAVR. nocronncrsa u
MUKPOKOHTPOJUIEPOB HEJ0CTaTKHU. HCII0JIb30BaHUE TOCTPOUTENS
AVR. Bunpl namsitu CodeVisionAVR Buas! npepeiBanuii. Pabora
MHKPOKOHTPOJLIEPA U TallMEepOB, UX HACTPOIKa. Peructpsl ynpasieHus
[IpEPBLIBaHMUS. TariMepaMu.. Mcrionb3oBaHue TaiMepoB B
pexume HIMM.
HUroro| 4
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2 Iloptsl BBOza-BbiBojA. |[IporpammupoBanue namsatu FLASH 4 [IKC-3, IIKC-10

Cuetunku/Taiimepsl, MHUKPOKOHTPOJLIEPA IIPU IIOMOILIHU
BCTPOEHHBIE nporpammaropa. IIporpammupoBanue naMsaTu
npeoOpasoBareny, EEPROM mukpokoHTpoJuiepa.

IIPOTOKOJIBI OOMEHA. Buasl mpepsiBanmii, BEKTOP NPEPbIBAHUM.

Buemnne n

BHYTpEHHUE NpepbIBaHus. Peructpsl
yIpaBieHUs TOPTAMH.

HavanpHas HacTpolKa OPTOB, MOATATUBAIOIINE
pesuctopbl. O6padoTKa YIPABIISIFOIINX KHOTIOK.

Hroro 4

3 BeiBOg Ha BriBog undopmanuu na XKKU-unaukarop. 2 IIKC-10, ITKC-11
KUAKOKpUCTaInYeckuit | bubnmoreku ynpaBieHuss MHAUKATOPOM U
unankaTop. bubnuoreku | pyHKui mpeodpazoBaHus YMCeT B MACCUBBI
npeoOpa3oBaHusl. CHUMBOJIbHBIX JJaHHBIX. DOpMaTUPOBAHHOE U
MPOCTOE MPeodpa3oBaHuUe.

Hroro 2

Hroro 3a cemectp| 10
Uroro| 10

5.3. KonTposabHbie padoThI

Bupl KOHTPOJIBHBIX Pa0OT M Yackl HA KOHTPOJIbHBIE pabOThHI IPUBEIEHBI B Tabmue 5.3.
Tabauma 5.3 — KontpoabsHbie paboThl

Ne .. Buasl KOHTPOIBHBIX paboT TpynoemkocTs, 4 PopmHpyembie
KOMIIETEHIINH
6 cemecTp
1 |KonrtponbHas paboTa ¢ aBTOMaTU3UPOBAHHOM 2 [IKC-10, [IKC-11
IIPOBEPKOM
Hroro 3a cemectp 2
Hroro 2

5.4. JlabopaTopHbIe 3aHATHS
He npegycmoTpeHo y4eOHbIM IIJIaHOM
5.5.KoHTpOJIb caMOCTOATEIbHOI PadoThI (KYpPCOBO NMPOEKT / KypcoBasi padora)
He npenycMoTpeHO yueOHbIM [IaHOM
5.6. CamocTosiTeqIbHAs1 padoTa

Buasr camocTosiTenbHOM paboThI, TPYIOEMKOCTh U POPMHUPYEMbIe KOMIIETEHIIMH TTPEJICTABICHBI B
Tadmie 5.6.
Tabmuia 5.6 — Busbl caMocTosATebHOM padOThl, TPYJA0EMKOCTh U (DOPMHUPYEMbIE KOMIIETEHIIUN

Hazga a3JIesioB (TeM) Brzer Tpynoemkoc ®o eMbIe do
BaHUA JICJIOB (TEM - M Th MU MbI MbI
P CaMOCTOATEIIbHOMN pyA ’ pMHPY p
JOUCIHUITIINHBI q KOMIICTCHIINHU KOHTPOJIA
paboThI
6 cemecTp
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1 MUKpOKOHTPOJIIEPHI CamocrosiTensHOE 32 [KC-3, 3auér,
AVR, cpenpl pa3paboTku  |U3y4YEHHE TEM [IKC-10 TectupoBanue
MUKpOKOHTpoJiiepoB AVR. |(BorpocoB)
Bunnr namsatu TEOPETUYECKON YaCTH
MHUKPOKOHTPOJIJIEPA U JTUCTUTUTAHBI
OpepbIBaAHUA. ITonroroBka k 12 TIIKC-10, KonTponbnas
KOHTPOJIBHOU paboTe [KC-11 pabora
Hroro 44
2 IlopTsl BBOAA-BBIBO/IA. CaMOCTOSTEIIbHOC 32 IIKC-3, 3auér,
Cuetunku/Taiimepsl, H3y4YEHUE TEM [IKC-10 TectupoBanue
BCTPOEHHBIE (BompocoB)
npeodpasoBareny, TEOPETHUYECKOUN YacTu
MIPOTOKOJIBI OOMEHa. JTUCIUTUTUHBI
TloaroroBka x 12 TIIKC-10, KonTponbnas
KOHTPOJIBHOU paboTe IKC-11 pabora
Hroro 44
3 BeiBoj Ha CaMOCTOSTEIIbHOC 22 IIKC-10, 3auér,
KUJKOKPUCTAIUTMYECKUI H3Yy4YEHUE TEM [IKC-11 TectupoBanue
uHAnKaTop. bubmmorekn (BompocoB)
npeoOpa3oBaHuUs. TEOPETHUECKON YacTu
JTUCTIUTUTAHBI
TloaroroBka x 18 TIIKC-10, KonTponbhas
KOHTPOJIBHOU paboTe [KC-11 pabora
Hroro 40
Hroro 3a cemectp 128
TloaroroBka u cmaua 4 3aueTr
3aueTa
Hroro 132

5.7. CoorBercTBHE KOMIIETEHINH, GOpPMHPYEMBIX IPH H3YYCHHH AUCHHUIINHBI,
1 BHJIOB Y4eOHOM 1esiTe IbHOCTH

CooTBeTcTBUE KOMIETEHIUMH, (GOPMUPYEMBIX NMPU U3YyUYECHHH AUCIUILINHBI, U BUJIOB Y4eOHOM
JeSATEeIbHOCTH MPEICTABIICHO B Tabuiie S.7.
Tabnuua 5.7 — CooTBeTCTBHE KOMIETEHIUH, (OPMUPYEMBIX MPU U3yUYECHUH TUCIMILINHbI, U BUIOB

3aHATHI
dopmMupyemble Bunbl yueOHol fesTeIbHOCTH DOPMEL KOHTPOIA
KOMIIETEHLIUHU Kont.Pa6. | CPII | Cam. pab.
[TKC-3 + + 3auét, TecTupoBanue
ITKC-10 + + + 3auér, KonrponbHas padora,
TectupoBanue
[TKC-11 + + + 3auét, KorrponwsHas padora,
TectupoBanue

6. PeiiTuHroBasi cucreMa /JJisl OLlEHKH yCIIeBA€MOCTH 00y4arouxcs
PeittuHroBasi cuctema He UCIOJIb3YETCS
7. YueOHO-MeTOANYecKOe 1 MH(OPMAIITHOHHOE o0ecneyeHHue TUCIUTIIHHbI

7.1. OcHOBHas JqUTEpaTypa
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1. Bopoaun K. B. Mukpormnporieccopabie yCTpOMCTBa U CHCTeMBI: Y4eOHoe mocooue / bopoaun K.
B. - Tomck : /10, TYCVYP, 2017. — 137 c¢. locTyn U3 TUYHOTO KaOWHETA CTYJICHTA. [ DJIEKTPOHHBIN
pecypc]: — Pexxum noctymna: https://study.tusur.ru/study/library.

7.2. JlonoTHUTEIbHAS JJUTEpaTypa

1. OCHOBBI MUKPOTIPOIIECCOPHON TEXHUKH [ DIEKTPOHHEIN pecypce]: 1. YueOHoe mocobue / A. B.
Hlapanos - 2008. 240 c. locTyn U3 IMYHOTO KaOMHETa CTyJAeHTa. [ DIeKTpOHHBIN pecypc]: — Pexum
nocrymna: https://edu.tusur.ru/publications/834.

7.3. YueOHO-MeTOAMYEeCKHE MOCOOUs
7.3.1. O6s13aTe/IbHbIE YUEOHO-MEeTOAUYECKHE MTOCOOHSI

1. MypaBbeB A. . YueOHO-IpOEKTHAS AEATENBHOCTD : METOAMYECKHE YKa3aHUs 10 OpraHu3aluu
CaMOCTOSITENIbHOM paboThI 1Sl CTYACHTOB 3a04HOM (opMbI 00yUeHHs HanpaBieHus moarotosku 11.03.04
DNeKTpOHUKA U HAaHORJIEKTPOHUKA, 00YyJarONINXCsS C MPUMEHEHUEM AUCTAHIIMOHHBIX 00pa30BaTeNbHbIX
texHonoruii / A. . Mypasses, C.I'. Muxanbuenko. — Tomck : ®J10, TYCVYP, 2018. — 17c. Hoctyn u3
JTUYHOTO KabOuHeTa cTyaeHTa. [DIekTpoHHBIU pecypc]: — Pexum gocrtymna:
https://study.tusur.ru/study/library.

7.3.2. YueOHO-MeTOAUYECKHE TOCOOUS IJISA JIUIY
€ OrpaHUYeHHBIMU BO3MOKHOCTSIMH 3/I0POBbSI M HHBAJIH/I0B

Y4eOHO-MeTOoAMUECKHE MaTepUabl Il CAMOCTOSATEIbHON U ayJUTOPHOI paboThl 00yUarOLUIUXCs
W3 YUCJIA JIUI] C OTPAaHUYCHHBIMH BO3MOXHOCTSIMH 37I0POBbSI M HHBAJIUIOB MPEJIOCTABIAIOTCS B opMax,
a/IalITHPOBAHHBIX K OTPAaHUYEHUSIM UX 3I0POBBS U BOCTIPUATHS HHPOPMALIUH.

J1st Iuu ¢ HapylIeHUsIMU 3PeHu:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B I1€YaTHOW (hopMe YBEIUICHHBIM MIPUPTOM.

J1s Iuu ¢ HapyLIeHUsIMU cIyXxa:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B miedaTHou popme.

J1s Iun ¢ HapyLIeHUsIMU OTIOPHO-BUIaTeIbHOI0 anmnapara:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B miedatHou popme.

7.4. NHoe y4eOHO-MeTOAMYECKOE 00ecIiedeHue

1. MypaBseB A.M. IlporpammupoBaHue MHUKPOKOHTPOJUIEPOB [DIEKTPOHHBIA pecypc]:
snekTpoHHbIN Kypc / A.M.MypaBbeB.- Tomck: TYCYP,®J10, 2020. (mocTyn U3 JTUYHOTO KabuHeTa
CTYJICHTA) .

7.5. CoBpeMeHHbIe PO eccuoHATIbHBIE 0a3bI JAHHBIX
1 MH(OPMAIMOHHBbIE CIIPABOYHbIE CHCTEMBbI

1. Ilpu u3yyeHUHn AUCUUIIIMHBI PEKOMEHAYETCS 00palaTbCsd K COBPEMEHHbIM 0a3aM JaHHBIX,
MH(POPMAIIMOHHO-CIIPABOYHBIM M MOUCKOBBIM cHcTeMaM, K KOTopeiM Y TYCVYPa oTkphIT gocTyi:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MaTepuajibHO-TEXHHYECKOE ¥ IPOrpaMMHoOe of0ecrnedyeHre JUCHMIITTHHbI

8.1. O0mue TpedOBaHUS K MATEPHAJBLHO-TEXHHYECKOMY M MPOrPAMMHOMY 00ecne4YeHHI0
AUCHUTLTUHBI

YuyeOHblE ayqUTOPHUHU ISl NPOBEACHUS 3aHATUH J1abOpaTOpPHOro THUMA, TPYNIOBBIX U
WHAUBUIYAJIbHBIX KOHCYJIbTAaLUMN, TEKYIIETO KOHTPOJISI M MPOMEKYTOUHOH aTTeCTalUH, A
CaMOCTOSITENIbHOW pabOThl CTYAECHTOB

634034, Tomckast obnacts, r. Tomck, Bepmununa ynuna, 1. 74, 207 aya.

Omnucanue UMeEIOIEerocss 000pPy0BaHUS:

- BeG-xamepa - 6 mt.;

- Hayurauku ¢ MUKpo¢oHOM - 6 mIT.;

- Kommuiext ciennanu3upoBanHoi yueOHoM Meben;
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- PaGouee mecTo mpenogaBaress.
[IporpammHOe obecnieueHue:

- 7-Zip;

- Google Chrome;

- Kaspersky Endpoint Security mist Windows;
- LibreOffice;

- Microsoft Windows;

8.2. MaTepua/ibHO-TeXHNYECKOE M MPOrpaMMHOe o0ecreuyeHue 1Jisi CaMOCTOSITeIbHOM padoThI

Jlist caMoCTOSTeNNbHOU pabOThl UCTIONB3YIOTCS YUeOHbIE ayaUTOPUH (KOMIIBIOTEPHBIE KIIACCHI),
PacooKEHHBIC TI0 apecaM:

- 634050, Tomckas o6nacth, T. Tomck, Jlennna npocnekr, a. 40, 233 ayn.;

- 634045, Tomckas obnacts, r. Tomck, yi. KpacHoapmetiickas, 1. 146, 209 ayn.;

- 634034, Tomckas ob6nacth, T. Tomck, Bepmmauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas o6nacth, T. Tomck, Bepmmauna ynuna, a. 74, 207 ayn.

Omnwucanue UMeEIoIerocs 000py0BaHUS:

- yuebHas mebenb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJIKITIOUCHBI K ceTu «MHTepHEeT» U 00eCnednuBalOT JOCTYI B IJIEKTPOHHYIO
nHpopMaMoHHO-00pa3oBarebHylo cpeay TYCYPa.

[Tepeuens mporpaMMHOTO OOECTICUEHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mnst Windows;

- 7-Zip;

- Google Chrome.

8.3. MaTepl/laﬂbHO-TeXl{H‘leCKoe odecneyeHue AUCHUINJIHHBI JIs1 JIMI ¢ OrPAHUICHHBIMU
BO3MOKHOCTSAMH 310POBbSA U HUHBAJINI0B

OcBoeHME AUCHUILIMHBI JIMIIAMU C OTPAHUYEHHBIMU BO3MOKHOCTSIMU 3/10POBbSI U MHBAJIUJAMHU
OCYIIECTBIISIETCS C UCTIOIB30BAHUEM CPEICTB 00YUEHUS OOIIEro U CreluaIbHOro Ha3HAYEHUS.

[Ipu 3aHATHUAX ¢ OOy4YarOUIMMHCA C HAPYWIEHHSIMH CJyXa MPEIyCMOTPEHO HMCIOJb30BaHHE
3BYKOYCHJIMBAIOIIEH ammapaTypbl, MyJIbTUMEIUNHBIX CPEICTB U JPYTUX TEXHUUYECKHUX CPEJICTB
npuema/nepenadn yuyeOHol nHpopMarmy B JOCTYIHBIX GopMax, MOOMIIBHON CUCTEMBI MPEIOJaBaHUs
JUTsL 00YYaIOIIUXCSl ¢ UHBAJIMHOCTHIO, MOPTATUBHON MHAYKIIMOHHON CHCTEMBbl. YueOHas ayauTOpus, B
KOTOPOHW 3aHUMAIOTCSI 00ydJaromuecs: ¢ HapyIIeHUeM CiyXa, 000pyJa0BaHa KOMIBIOTEPHOM TEXHUKOM,
ayAMOTEXHUKOM, BUACOTEXHUKOM, SJIEKTPOHHOU IOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHSIX ¢ 00yUaIONIMMUCS C HAPYLIEHUSIMHU 3PeHUs MPEeTYyCMOTPEHO MCIOJIb30BaHUE B
JIEKIUOHHBIX U y4eOHBIX ayAUTOPHUSAX BO3MOXKHOCTH MPOCMOTpA YAAJICHHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM claiijia Ha 3KpaHe) NMpH MOMOILHM BUACOYBEIUUHUTENEH 19 KOMPOPTHOTO
MIPOCMOTpa.

[Ipu 3aHgATHSAX ¢ OOYyYaIOIIMMHCS C HAPYHIEHHWSIMH ONOPHO-ABUTaTeJbLHOI0 ammaparta
HCIIOJIBb3YIOTCS allbTEpHATUBHBIE YCTPONCTBA BBOJA MH(GOpPMalMU U ApYyrue TEXHUYECKUE CpeacTBa
npuema/mnepeaadyn yueOHol nHGOpMaIMu B JOCTYHMHBIX GopMax, MOOMIIBHON CUCTEMbI OOYyUYCHUS IS
JIIOJIEN ¢ MHBAIMTHOCTEIO.

9. OueHOYHbIe MaTePUAJIbl M METOAUYECKHE PEKOMEHIAMY 110 OPraHU3aALMH U3YUeHUsl
JTUCIUTINHBI

9.1. Conep:xaHne OLICHOYHBIX MATEPHAJIOB [JIsl TEKYIIEero KOHTPOJIS
U MIPOMEKYTOYHOM aTTecCTAUH

Jlis OLICHKHU CcTeTeHn CHOPMHUPOBAHHOCTH M YPOBHSI OCBOCHHS 3aKPEIUICHHBIX 33 IUCIUTUIMHON
KOMITETEHIINI HUCTIONB3YIOTCS OLICHOYHBIE MaTepUalbl, MpeAcTaBiIeHHbIC B Ta0muIE 9.1.
Tabmuma 9.1 — @opMbI KOHTPOJIS U OLIEHOYHBIE MaTePHAIIBI
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Hasanus pasnenos (rem) PopmHpyemEIe ®opmbl KoHTpost |OueHouHble MaTepuaisl (OM)
JCIUTITUHBI KOMITETCHIINH

1 Muxkpokontposiepsl AVR, [IKC-10, 3auér [lepeuenb BOIIPOCOB 15t

cpenbl pa3paboTKH I[IKC-11, ITKC-3 3a4eTa

MHKPOKOHTposiepoB AVR. KonTponbnas IIpuMepHBIil IEpeYeHsb TeM U

Buas! mamatu pabora TECTOBBIX 3a/1aHUI Ha

MHKPOKOHTPOJUICPA U KOHTPOJIbHBIE paOOThI

HpEpbIBAHNA. Tectuposanue [TpuMepHBIi MepedeHb
TECTOBLIX 3aJaHuN

2 ITopTsl BBOJA-BHIBOIA. TIIKC-10, 3auér Ilepeuens BOPOCOB ISt

Cueruuku/Taitmepsl, TIIKC-11, IIKC-3 3adera

BCTPOCHHBIC IIPeoOpa3oBaTeI, KonTponbHas [IpuMepHBIil IepeyeHsb TeM U

IPOTOKOJIBI OOMCHA. pabota TECTOBBIX 3aJaHUI HA
KOHTPOJIbHBIE pabOThHI

TecTtupoBanue [IpumepHBIil nepeueHb

TECTOBLIX 3aJaHuN

3 BeiBOog Ha TIKC-10, 3auér [Iepeuens BOIIPOCOB It

JKUJIKOKPUCTAIIINYECKU I TIKC-11 3ayeTa

uHuKarop. bubiamoreku KoHnTtpoinbHas [IpuMepHBIil nepeyeHs TeM U

npeoOpasoBaHHsL. pabota TECTOBBIX 3aJaHUI HA
KOHTPOJIbHBIE pabOTHI

TectupoBanue [IpumMepHbIi IEpedeHb

TECTOBLIX 3aJaHUN

Hlkana oneHKH cHOPMUPOBAHHOCTU OTIEIBHBIX IUIAHUPYEMBIX PE3yJIbTaTOB OO0y4YeHUS IO
JUCHUIUIMHE TpuBeJeHa B Tadnuue 9.2.
Tabmuna 9.2 — lllkana oueHkn cOPMUPOBAHHOCTH TUIAHUPYEMBIX PE3yJIbTATOB OOYyUECHHS MO

JUCIHUTIINHE
®dopmynupoBka TpebOBaHUM K CTeeHH C(HOPMUPOBAHHOCTH
Orenka Bannet 3a OM TUTAHUPYEMBIX PE3yJIbTaTOB 00YUYECHHS
3HATh YMETh BJIQJICTh
2 <60% ot OTCYTCTBHE 3HAHUU OTCYTCTBHE OTCYTCTBHUE
(HeyAOBIETBOPUTENHHO) | MAKCUMAIBHOMU | UJIM ()parMeHTapHBIE YMEHUH UIn HABBIKOB WJIN
CyMMBI 0aJIIOB 3HAHUS YaCTUYIHO (dbparmeHTapHbBIC
OCBOEHHOE MIpUMEHEHHE
yMEHHE HaBBIKOB
3 ot 60% 10 o01ue, HO He B LIEJIOM YCIICILIHO, B 1LICJIOM
(YZIOBIIETBOPUTEIHHO) 69% ot CTPYKTYypUPOBAHHBIE HO HE YCHEIIHOEe, HO He
MaKCUMaJTbHOM 3HAHUSA CHUCTEMATHUYECKU | CUCTEMATHUECKOe
CYyMMBbI 0aJIoB OCYIIECTBIISIEMOE MPUMEHEHHE
yMEHHE HABBIKOB
4 (xoporo) ot 70% no c(hOpMHUPOBAHHEIE, B IICJIOM B IICJIOM
89% ot HO coJiepKaliue yCIIEUTHOE, HO yCIENIHOE, HO
MaKCHMaJIbHOM OTJICITbHBIC coJieprKaIniue COJIepIKaIIue
CYMMEI 0a/UT0B | 1poOIeMBbI 3HAHUS OT/ICITbHBIE OT/ICTbHBIE
poOesbl yMEHUe poOebI
MIPUMCHCHHE
HABBIKOB
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5 (OTIMYHO) >90% ot c(hOopMUPOBaHHEIE | CHOPMUPOBAHHOE YCHENTHOE U

MaKCHMAaJIbHOM CHUCTCMATUYCCKUC YMCHUC CHUCTEMATHUYCCKOC
CYMMBI 0aiioB 3HaHHUA MMPUMCHCHUC
HaBBIKOB

[Ikana KOMIUIEKCHOHM OlleHKH ¢(hOPMHUPOBAHHOCTH KOMIIETEHIINI TIpuBeieHa B Tabmuie 9.3.
Tabmuia 9.3 — Illkana KOMIIJIEKCHOM OIIEHKH C(HOPMUPOBAHHOCTH KOMITETEHITHI

Onenka ®opmynupoBka TpeOOBaHUM K CTETIEHU KOMIIETECHIINH

(HEyAOBIETBOPUTENBHO) | UJIU

2 He nmeeT He0OXOAMMBIX MPEACTABICHUI O IPOBEPSEMOM MaTepHae

3HaTh Ha ypPOBHE OPMEHTHPOBAHMS, ITpeicTaBieHNi. OOyyaronuiics 3HaeT
OCHOBHBIC NPU3HAKU UM TEPMUHBI U3y4aeMOI0 3JIEMEHTA COACP KAHUS, UX
OTHECEHHOCTb K OIIPE/ICTICHHON HayKe, OTPACIH WK 00BEKTaM, y3HAeT B
TEKCTaxX, MU300paKEHUAX WIHM CXEMaX U 3HAET, K KAKUM HCTOYHUKAM HY>KHO
oOpamiarbes s 0oJiee eTaabHOrO ero YCBOCHHUS.

(YZIOBIIETBOPUTENBHO) |M3YUYEHHBIHN 3JIEMEHT CO/IEp KaHUSI PEIPOAYKTUBHO: IPOU3BOIBHO

3 3HaTh U YMETh HA PeNPOAYKTHUBHOM YpoBHE. O0yyaronuxcs 3HaeT

BOCIPOW3BOJIUT CBOU 3HAHHS YCTHO, MUCbMEHHO WM B JJIEMOHCTPUPYEMBIX
NEeNCTBUIX.

4 (xopotio) 3HaTh, yMETh, BJIa/IETh HA AHAJMTHYECKOM ypOBHE. 3Has Ha

PEIPOAYKTHBHOM YPOBHC, YKA3bIBATh HA OCOOEHHOCTH M B3aUMOCBS3H
HU3Yy4YCHHBIX O6’b€KTOB, Ha UX JOCTOMHCTBA, OIrpaHUYCHUA, UCTOPUIO U
MCPCIICKTHUBLI Pa3BUTHUA U 0COOEHHOCTH JJIA Pa3HbIX 00BEKTOB YCBOCHUSI.

5 (oTIM4HO) 3HaTh, yMETb, BIIAJICTh HA CHCTeMHOM ypoBHe. OOyuaromuiicsi 3HaeT

H3yquHLII>'I 9JICMCHT COACPIKAHUSA CUCTCMHO, IPOU3BOJIBHO U JOKA3aTCIbHO
BOCIIPOU3BOJUT CBOU 3HAHUSA YCTHO, IMCbMCHHO NI B AICMOHCTPHUPYCMbIX
HCﬁCTBHHX, YUUThIBAA U YKa3bIBasA CBA3U U 3aBUCUMOCTH MCIKY 3THUM
9JICMCHTOM U APYTUMHU DJICMCHTAMU COACPIKAHUA JUCHUIIIIMHBI, €TO
SHAYUMOCTD B COACPIKAHUN JUCIHUIIINHBI.

—_

~ o

%

10.

11.

12.
13.

9.1.1. IlpuMepHBIii IepedeHb TeCTOBBIX 3a/IaHUI

HazoBure pa3psaHoCcTh NIMHBI JaHHBIX MUKpOKOHTpoJuiepa ATMega: a) 8 ;6) 16 ;8)32 ;1) 4
VYkaxxuTe BeIMUMHY NMOATITMBaOIIEro pesucropa nopta: a) 40kOwm ; 6) 10 kOm ; B) 100 kOm;T)
1 MOm

Kakoi#i peructp ompenenseT HanpaBieHue gaHHbX mopra: a) DDR ; 6) PORT ; B) PIN
;T)OIpeIeNIeHHBIN pa3padoTIYMKOM

Kakoe cemeiicTBO 00iajjaeT orpaHMYeHHBIM HAaOOpOM mNepUEepUHBIX yCTPOUCTB: a)
tinyAVR;0) megaAVR ; B) XmegaAVR

CKOJBKO TaKTOB HCIIOJIB3YETCS JUIsl IOCTyNa K BHyTpeHHel namsitu SRAM: a) 1;6)2 ;)4
;T)8

KaxkoBa pa3psaHocTh Taiimepos: a) 8 ; 0) 16 ;8) 32 ;1) 10

Jns xakux QyHKOH ucmonp3yroTcs Taiimepsl: a) nusa LHIMM-monynsatopos ; 6)oTcuer
BPEMEHU 3aJIEP>)KKU IIPOrPaMMBI ; B) IIPEPHIBAHNE YEPE3 ONPEICICHHBIE TPOMEXYTKH BPEMEHH;
I') yIpaBjeHUE OpTaMu

VYkaxute pazpsgHocts BHyTpeHHero AlLlIl: a) 8 ;6) 10;B8) 12 ;1) 14

VYKaxuTe HauBBICUIMN NPUOPUTET NPEPHIBAHMS: a) BHEIIHEE ; O) MpepblBaHUE 10 TaliMepy
;B)RESET; r) no xomnapaTtopy

[To xako#l apXUTEKType MOCTpOeHBl MUKpPOKOHTposiepsl AVR: a) nmo ['apBapickoii ;
6)nolIpHHCTOHCKOI ; B) MO0 TMOPUIHOM ; T) IO MOAM(PHUIMPOBAHHON rapBapACKON apXUTEKType
Kakoil s71eMeHT BBINOJHAET CUHXPOHMU3AIUI0 BCEX BHYTPEHHUX YCTPOMCTB: a) CUETUHK ;
0)TaKTOBBII TeHEPaTOp ; B) BHEIIHUI reHepaTop; I') CTOPOKEBOM TaliMep

Kakwne peructpsl MOryT 0ObEAMHSATCS B pETUCTOPHBIE Maphl: a) 123 ; 6) 124 ; B) 126 ; 1) 127

B kakoiif o6nactu 3amaercs TakToBas yactoTa: a) B nmporpamme ; 6) FUSE ; B) EEPROM
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14.

15.

16.

17.

18.

19.

20.

—_

10.

;T)SRAM

CKoOJIBKO perucTp oo1iero HazHadeHus ucnonb3yores B MK AVR: a) 8 ;6) 16 ;B) 24 ;1) 32
s 9ero ucmob3yeTcsi CTOPOKEBOHM TaliMep: a) 11 GOPMHUPOBAHUS MHTEPBAJIOB MaJIOH
JUTUTENBHOCTH ; 0) JUIs TIepe3arrycka B cirydae c0os ; B) JUIsl 3alTUThI OT BHEIITHETO BO3/ICHCTBUHU
; T) KaK JIOTIOJTHUTEJIbHBINA TaMep

Kakue peructpsr padoraroT co Bcemu komanaamu: a) R0..R4 ; 6) R4..R8 ; B) R7..R15 ;
r)R16..R31

B kakoii maMsATH COXpaHSIOTCSA JaHHBIE TTOCE CHIATUS HanpspkeHus nutanusn?: a) FLASH ;
0)SRAM ; B) EEPROM ; 1) HUT/IE HE COXPAHSIOTCS
Kakoro tuma omepamuum MUKPOKOHTpoJuiepoB AVR ?: a) moiaHOCThIO CTaTHYHAS;
0)OrpaHMYEHHO CTaTUYHAs ; B) IMHAMHYECKAs; T') IepEMEHHas

Kakne mpoTOKOJBl MO3BOJSIOT OpPraHM30BaTh JOKaiabHYIO ceTh: a) [?C ; 6) SPI
;B)JUART/USART; 1) 1-Ware

B o6nactu FUSE 3anmaercs: a) HaganbHas mporpamMma 3arpy3ku ; 0) pexumsl padotel MK ;
B)riporpamma 3aBepienus r) pasmep BOOTLOADER

9.1.2. IlepeyeHb BONPOCOB ISl 3a4€Ta

YkaxkuTe 1ecaTuuHoe unciio apounynoro yucia 0b00110111: 1) 33; 2) 44; 3) 55; 4) 61
VYkaxxure mecTHaaAnaTepuaHoe yucio asondnoro yucina O0b10111010: 1) 1B ; 2) 97; 3) BA; 4)
FB

VYxaxure pesynprar nopaspsaHoil onepauunn MCKIIIOYAIOIIEE WJIM nByx uucen
0b10101010 1 0b00110110: )0b10010010 ; 2) 0b10011100; 3) 0b10001101; 4) 0b11001001
Kakoe konmuecTBO LMKIOB cTuUpaHus/3anucu gonyckaer FLASH-mamsate: 1) 100; 2)
1000;3)10000; 4) 100000

Kakoe konnuecTBO 1ukioB ctupanus/zanucu nomnyckaer EEPROM-namsars: 1) 100; 2)
1000;3)10000; 4) 100000

Vkaxure auana3on Hanpsikenus nutanus MK ATMEGASL: 1) 2.7-5.5B; 2)
1.8-2.7B;3)4.5-5.5B; 4) 4.5-6B

Kaxkoit o6bem BcTpoennoit FLASH-mamsatu 8 MK ATMEGA32: 1) 2Kb; 2) 4Kb; 3)
8Kb;4)32Kb

Yemy paBHO KOJIMUECTBO TaKTOB cpabaThIBaHMS CTOPOXKEBOro taiimepa: 1) 64; 2) 128; 3)
256;4)512

CkoJ1bKO BCTpOEHHBIX TaiimepoB conepkuT ATMEGA32: 1) onun 8-pa3psaHblii u oguH 16-
pa3psAaHbINA; 2) nBa §-pa3psAAHBIX; 3) ABa 8-pa3psAAHBIX U ABa 16-pa3psaHbix; 4) ABa
16pa3psinHbIX

CKoJbKO mpOrpaMMHUpPYEMbIX TUHUHN BBOJa/BbiBosa coaepxxur ATMEGA32: 1) 16; 2) 18; 3)
23;4) 24

9.1.3. [IpuMepHBIii IepeYeHb TeM M TECTOBBIX 3aJaHUI HA KOHTPOJIbHbIE PA0OTHI

KontponbHas paboTa ¢ aBTOMaTH3MPOBAHHOM MPOBEPKOH.
Tema “Yuebno-npoektHas aestenpHOCTh (YII-1)”.

l.

2.

Jlns 3agaHHON CXEMBI ONPENENIUTh HOMEpa CBETAIIMXCS CBETOAHOOB IMOCIE BHIMOTHEHUS
oneparopo: DDRD=0x4; PORTD=0x128; 1) He ogun He ceeturcs; 2) 1,4,6; 3) 3,7,8; 4) 1,2,7;
Jlns 3agaHHON CXEMBI ONPENENIUTh HOMEpa CBETAIIUXCS CBETOAHOOB IMOCIE BHIMOTHEHUS
oneparopo: DDRD=0x40; PORTD=0x12E; 1) He onun ne cserurcs; 2) 1,2,3; 3) 4,5,8; 4)
4,57,

Jlns 3agaHHON CXEMBI ONpPENENIUTh HOMEpa CBETAIIMXCS CBETOAHOOB MOCJE BHIMOTHEHUS
oneparopoB: DDRD=0xF0; PORTD=0xE28; 1) He onun He cBeturcs; 2) 3,4,6; 3) 2,5,8; 4)
1,2,4,8;

Jlns 3agaHHON CXEMBI ONPENENIUTh HOMEpa CBETAIIMXCS CBETOAHOOB MOCIE BHIMOTHEHUS
oneparopoB: DDRD=0x0F; PORTD=0x249; 1) He onun He cBetutcs; 2) 1,2,3,4; 3) 3,5,8; 4)
1,2,7.8;

Jlns 3agaHHON CXEMBI ONPENENIUTh HOMEpa CBETAIIMXCS CBETOAHOOB MOCJE BHITOTHEHUS
oneparopoB: DDRD=0xFF; PORTD=0x8B; 1) He onun ne cBeturcs; 2) 1,6; 3) 3,8; 4)
1,2,4,5,6;

Kakoe npeprpiBaHne BMEET HAUBBICIINNA TPUOPUTET: 1) 10 nepenosHeHuto cueTurka T0 2) mo
nepenonnennto cuetunka T1 3) RESET 4) [IpepriBanue nmo okoHuanuu npeodpazopanust AL,
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7. B kakoii obmactu nmamsatu xpanutcs nporpamma? : 1) FLASH 2) SRAM 3) EEPROM 4)
FLASH uSRAM;
8. B kaxoit o6mactu mamstu xpanstcs nepemennsie? : 1) FLASH 2) SRAM 3) EEPROM 4)
FLASH uSRAM;
9. Kakas ¢yHKIHs ocymecTBiasieT GopMaTUpOBaHHOE MpeoOpa3oBaHUe Yucia B MaccuB?: 1)
ITOA() 2) FTOA() 3) SPRINTF() 4) LTOA();
10. Kaxoa pazpsaHocts ALIII? : 1) 6 2) 8/103) 10/12 4) 12/14

9.2. MeToan4yeckne peKOMeH AU

VY4eOHbIil MaTepuan uziaraercs B (Gopme, mpeanoaramplileii caMoCTOATeIbHOE MBIILICHHE
CTYZCHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosTenpHast paboTa CTyA€HTOB UIPAET PEIIAIONIYIO POJIb
B XO/I€ BCEro y4eOHOro mpoiecca.

HauaTtp n3ydeHne MTUCHMILUIMHBI HEOOXOIUMO CO 3HAKOMCTBA ¢ paboueil MporpaMMoid, CIIUCKOM
y4e0OHO-METOMUECKOT0 U MporpaMMHoOro obdecneuenus. CamocrostenbHas paboTa CTyACHTa BKIIOYAET
paboTy ¢ yuyeOHBIMU MaTepHalaMH, BBINOJHEHHE KOHTPOJIBHBIX MEPONPUITHH, MPETyCMOTPEHHBIX
y4eOHBIM IITAHOM.

B nporecce n3ydeHuns: IUCHUIUIMHBI I JIyYIIETO OCBOCHUS MaTepuaina He0OXOAMMO PETYIISIPHO
oOpamarbcsi K PeKOMEHAYEMOH JIuTeparype U MCTOUYHMKAM, YKa3aHHBIM B y4eOHBIX Marepuaiax;
MOJIb30BAThCS 4Yepe3 KaOWHET CTyJAeHTa Ha caiiTe YHuBepcUTeTa 00pa3oBaTENbHBIMH pecypcamu
AJIEKTPOHHO-OMOIMOTEYHOM CUCTEMBI, @ TaKXkKe OOIIEAOCTYITHBIMUA HHTEPHET-IOPTANIaMH, COJCPKAILUMHU
HAy4YHO-IONYJIAPHbIE U CHELUAIU3UPOBAHHBIE MAaTEpHalbl, IOCBSLICHHBIE Pa3J]IMYHBIM acCIEKTaM
y4eOHOM JIUCUUIUINHBL.

IIpu caMOCTOATENIEHOM U3YUYEHUHU TEM CIEAYNUTE PEKOMEHIALUAM:

— YTEHUE WJIHU NPOCMOTP MaTepuana OCYLIECTBISIUTE CO CKOPOCTbIO, JOCTATOYHOMU M
MHIUBUIYAJIbHOTO IOHUMAaHUs U OCBOCHUS MaTepuasa, BbIAECISAs OCHOBHBIE UJEU; HA OCHOBAHUHU
N3yUYEHHOT'0 COCTAaBUThH Te3UChl. OCBOMB MaTepual, MONbITaThCSI COOTHECTH TEOPHUIO C IPUMEpPAMHU U3
MIPaKTUKU;

— €CJIM B TEKCTE BCTPEYAIOTCSI HE3HAKOMBIEC MJIM MAJI03HAKOMBIE TEPMUHBI, CIEAYET BBIACHUTD UX
3HAYCHME JUUI IOHMMAaHUs JAJIBHEHUILEro MaTepuaa;

— OCMBICIIMBAUTE IPOYUTAHHOE U U3YYEHHOE, OTBEYANTE Ha IIPEIIIOKEHHBIE BOIIPOCHL.

CryneHTsl MOTYT MOJy4aTh HHAMBUyalbHbIE KOHCYJIbTALMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB
TEJICKOMMYHUKALUH.

[To gucuuniauHe MOTYT MPOBOAMTHCS JOMOJHHUTEIbHBIE 3aHATHUSA, B T.4. B (hopmMe BeOMHAPOB.
Pacnrcanue BeOMHApOB U 3aITUCH BEOMHAPOB MyOJIMKYIOTCS B AJIEKTPOHHOM KypcCe 110 TUCIHUITIHHE.

9.3. Tpeﬁona}mﬂ K OCHOYHBIM MaTepHuajJdaM Jisl JUIl ¢ OrpaHHYCHHBIMHA BO3MOKHOCTAMMU
310pOBbHA U HHBAJIUA0OB

Jns nun ¢ orpaHUYEHHBIMH BO3MOJXKHOCTSIMH 370pOBBS U WHBAJIHUJIOB MPEIYCMOTPEHBI
JOTIOJTHUTEIBHBIE OIEHOYHBIE MaTEpPHAJIbl, MEpEeUeHb KOTOPHIX yKa3aH B Tabmuie 9.2.

Tabnuna 9.2 — JlomoJHUTENbHBIE MaTEpHaNbl OINCHUBAHUS IS JIUI C OTPaHUYCHHBIMU
BO3MOKHOCTSIMH 3JIOPOBBSI M1 MHBAJIHUIOB

Buasl 1ooIHUTENEHBIX OLIEHOYHBIX DopMBbI KOHTPOJISI U OLIEHKHU

Kareropuu oOy4aromuxcs

MaTepUaoB pe3yJIbTaTOB 00YUYEHUS
C HapylIeHHsIMU clTyXa TecTbl, TUCbMEHHBIE [Ipenmy1ieCTBEHHO MMUCHMEHHAs
CaMoCTOsITeNIbHbIE pabOThI, BOIPOCHI MpoBepKa
K 3a4€eTy, KOHTPOJIbHbIE paOOTHI
C HapyLIEeHUAMU 3pEHUS CobecenoBaHue 1o BOIIPOCaM K [IpenmyniecTBEHHO yCTHas
3a4eTy, ONpOC 110 TEPMUHAM poBepKa (MHIUBUYATBHO)
C HapylIIeHUSIMU OTIOPHO- Pemenue nucTaHIIMOHHBIX TECTOB, [IpenmytiecTBEHHO

JBUTATEJILHOTO alapara | KOHTPOJIbHbIE pa0OThI, MUCbMEHHBIE | AUCTAaHIMOHHBIMU METOAAMHU
CaMOCTOSITENIbHBIE PaOOTHI, BOITPOCHI
K 3a4eTy
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C orpaHMyYeHUSIMH TIO
0011IeMETUIIUHCKUM
MOKa3aHUSIM

TecThl, TUChbMCHHBIC
CaMOCTOSITEIIbHBIE PAOOTHI, BOTIPOCHI
K 3a4€Ty, KOHTPOJbHBIE paOOTHI,
YCTHBIE OTBETHI

[Ipeumy1iecTBEHHO POBEpPKA
METOAAMHU, ONPEACIIAIOLIMMUCS
UCXOJS U3 COCTOSIHUS
o0yyaromerocss Ha MOMEHT
IIPOBEPKU

94. MeToauuecKkue PECKOMEHIAUHU MO OIMCHOYHBIM MaTepuajaamMm IJid JUll ¢ OrpaHUYC¢HHBIMHU
BO3MOKHOCTSIMHA 310POBbS U UHBAJINI0B

Jns nui ¢ orpaHUYEHHBIMH BO3MOXKHOCTSIMU 3J0POBbSI U MHBAJIHUJIOB MPEayCMaTPUBACTCS
JOCTYITHAs popMa Mpea0CTaBICHUS 3aJaHUI OIICHOYHBIX CPEJICTB, 4 UMEHHO:

— B IIeYaTHOU (opme;

— B IieyaTHOM hopme ¢ yBeJIMYEHHBIM HIPUPTOM;

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— METOJIOM YTE€HHSI aCCUCTEHTOM 3aJ]aHUsl BCIIYX;

— IpeJ0CTaBICHHUE 3a/1aHUs C UCIOIb30BaHUEM CYpIOTIEPEBOAA.

Jluuam ¢ orpaHMYE€HHBIMU BO3MOXKHOCTSMH 3/I0POBbSI M MHBAJIKAaM yBEJIUUYMUBAETCS BpeMs Ha
MOJITOTOBKY OTBETOB Ha KOHTPOJIbHbIE BOMpockl. s Takux oOyyarouiuxcs mpeaycMaTpuBaeTCs
nocTynHast popma npeaocTaBiIeHHsI OTBETOB Ha 3aJlaHUsl, @ UMEHHO:

— MUCBMEHHO Ha Oymare;

— Ha0Op OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNEM YCIIYT aCCHCTEHTA;

— MpEe/ICTaBIIEHUE OTBETOB YCTHO.

[Ipouenypa omeHWBaHHUS PE3yIbTATOB OOYYEHHUsS JHUIl C OTPAHUUYCHHBIMHU BO3MOXXHOCTSIMHU
3I0pPOBbSI M WHBAIUIOB 10 AUCIHILIMHE TPEIyCMAaTPUBACT MpeJAOoCTaBlIeHne HHPopManuu B Gopmax,
a/IaTITUPOBAHHBIX K OTPAaHUYEHISIM UX 3I0POBbBSI U BOCIIPHATHS HHPOPMAITUH:

Jst Iuu ¢ HAapylIeHUsIMU 3PeHu:

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— B rieyaTHOU popme yBeIMueHHBIM HIpUdTOM.

J1st Iun ¢ HApYLIeHUsIMU cJIyXa:

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— B TIe4aTHOU (opme.
JJ1s1 11 ¢ HApyLIEHUSIMH OTIOPHO-ABHUIaTEJIbHOIO anmapara:

— B popMe 3JIEKTPOHHOTO TIOKYMEHTA;

— B IIeyaTHOU (opme.

[Ipn HEOOXOAUMOCTH JJIsl JUI] C OTPAHUYCHHBIMU BO3MOXHOCTSIMH 3JI0POBbSI U MHBAJIHUIOB
MpoIieIypa OLICHUBAHUS PE3YJIBTATOB 00YUEHHUS MOXKET IPOBOJUTHCS B HECKOJIBKO JTaIloB.
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