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1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. ®opMupoBaHNE HABBIKOB CXEMOTEXHHUYECKOTO MPOEKTHPOBAHMS LH(PPOBBIX YCTPOICTB Ha
"JKECTKOH JIOTMKE" M NMPOrpaMMUPYEMOH JIOTUKE, B TOM YHUCJIE C IPUMEHEHUEM MHUKPOIPOLECCOPHBIX
ycTpoiicTB. ChopMupoBaTh y CTYIEHTOB y CTyAeHTOB cienayionue komnerenuun: OITK3, ITKC-5,
[IKC-6, ITKP-3.

1.2. 3agauy AUCHUILIUHBI

1. ®opmupoBaHUEe 3HAHHKA O MpeAMETE, NMPUHIUIAX, COBPEMEHHBIX W MEPCHEKTUBHBIX
HaIpaBJICHUSAX, MATEMaTHYECKOM anmnapare uppoBOil CXEMOTEXHUKH .

2. ®opmupoBaHUE 3HAHUN O HA3HAYCHHHU, XaPaKTEPUCTUKAX M IMapaMeTpax IHUOPOBBIX
MHUKPOCXEM.

3. BeipaboTka y oOydyarmmuxcs HaBBIKOB CHHTE3a, aHalu3a KOMOHMHAIMOHHBIX H
MOCJIEZIOBATEIbHOCTHBIX HU(PPOBBIX YCTPOICTB .

4. ®opmupoBaHUE 3HAHHUI 00 apXUTEKTYpe MUKPOIPOIECCOPOB, HABBIKOB TPOTPAMMHPOBAHUS U
OTJIA/IKU MPOTPaMM JIJIsl MUKPOITPOLIECCOPOB Ha sA3bIKE AcceMOuiep U A3bIKaX BHICOKOT'O YPOBHSI.

2. MecTo aucuuniannsl B crpykrype OIIOIT

bnok pucuunnun: b1. ucuumiunasl (Moayn).

Yacte 6soka aucturiuH: YacTs, popmupyemast ydacTHUKaM# 00pa30BaTEIbHBIX OTHOIICHHIH.

Mopyne qucuuIuine: MUKpOnpoLeccopHble yCTPONCTBA U CUCTEMBI.

Nunexc quctummmunsl: 51.B.01.01.

PeanusyeTcs ¢ mpUMEHEHHEM SJIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTUM.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTAaTOB Oﬁy‘lel-[]/lﬂ mo JMCHUMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

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

WNHaukaTopel TOCTHKEHUS [1nanupyemble pe3yabTaThl 00yUeHUs 10
KOMIIETCHIINH JUCLUTIIINHE

Komnerenius

yHHBepcaJIbeIe KOMIIETCHIIUN

Oob0menpodeccuoHanbHbIe KOMIIETEHIIUN
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OIIK-3. Cniocoben
NPUMEHSTh METO/IbI
MIOKMCKA, XPAHCHUS,
00paboTKu, aHANMHM3a U
MIPEJICTABJICHHS B
Tpebyemom hopmare
uHpOpMAaLINU U3
Pa3IMYHBIX UCTOYHUKOB
u 0a3 JaHHBIX, COOIIOmas
IIPH STOM OCHOBHEBIE
TpeOOoBaHUs
UH(POPMALIMOHHOM
0€301acHOCTH

OIIK-3.1. 3HaeT npuHLUIIBI
MIOWCKA, XpaHEHHUS,
00paboTKH, aHANMHM3a U
npeCcTaBIeHU HHPOPMAIINH,
a TaKk)Ke METOJIbI U CPE/ICTBA
oOecrieyeHus
UH(POPMALIMOHHOM
Oe3onacHocTH

3HaeT NPUHIHUIIBI TOUCKA CIIPABOYHOU
MH(POPMALIUHU TI0 MEKpOCXeMaM HU(pPOBOH U
MHUKPOIPOIIECCOPHON TEXHUKE.

OIIK-3.2. YmeeT paboTaTh C
UCTOYHUKaMU HH(OpMaIu 1
0a3aMM JaHHBIX, a TAKIKE
pemaTh 3a7a4u 00paboTKI
JTAHHBIX C TIOMOIIIBIO
COBPEMEHHBIX CPEJICTB
aBTOMATH3AINN

YmMeer paboTaTh CO CITPABOYHBIMH
napamMeTpamu IuGpPOBBIX U
MHUKPOIPOIIECCOPHBIX MUKPOCXEM.

OIIK-3.3. Bnaneer
NPaKTUYCCKUMHU HaBbIKAMU
MOKCKA, XpaHEHUS,
00paboTKu, aHanmm3a u
MpeJICTaBICHUS B TpeOyeMoM
dbopmaTe HEOOXOAUMOM
uH(pOpMaIuu U obecrieueHus
UH(POPMALIMOHHOM
0€30MacHOCTH MIPH PEIICHUN
3a/1a4 B 00J1acTH
npodeccuoHaNBHOM
JESITEIIBHOCTH

Brnaneet npakTHueCcKUMH HaBbIKAMU MTOUCKA
CIPaBOYHBIX NAPAMETPOB LU(PPOBHIX U
MHUKPOIIPOLIECCOPHBIX MUKPOCXEM.

IMpodeccuonanbHbIe KOMIIETEHIIUH

IIKP-3. Cnocoben
BBITIOJHATH pacyeT U
MIPOCKTUPOBAHKE
AJIEKTPOHHBIX MPHUOOPOB,
CXEM U YCTPOUCTB
Pa3IMYIHOTO
(GYHKITMOHATILHOTO
Ha3HA4YEHHS B
COOTBETCTBHUH C
TEXHUYECKHUM 3aJaHHEM
C HCIIOJb30BaHUEM
CPEJICTB aBTOMATH3AIIHH
IIPOCKTUPOBAHHUS

[TKP-3.1. 3HaeT npyUHIHUIIBI
KOHCTPYHPOBAHUS OTJEIbHBIX
AHAJIOTOBBIX OJIOKOB
AIIEKTPOHHBIX MPUOOPOB.

3HaeT MPUHILIUIIBI U METO/IbI MPOSKTUPOBAHUS
U(GPOBBIX U MUKPOTIPOILIECCOPHBIX
YCTPOMCTB.

[1IKP-3.2. YmeeT npoBOauTh
OIICHOYHBIE PACUEThI
XapaKTEPUCTUK AJIECKTPOHHBIX
npuOOpOB.

YMeeT Npou3BOAUTh OLIEHOYHBIE PACUEThI
apaMeTPOB U XapaKTEPUCTUK HUPPOBBIX
CXEM.

I1IKP-3.3. Bnaneer HaBBIKAaMU
[IOJATOTOBKHA
MPUHIAITAATBHBIX |
MOHT)KHBIX JIEKTPUICCKHIX
CXEM.

BnaﬂeeT HaBbIKaMH ITOATOTOBKH
(GYHKIMOHATBHBIX U SJIEKTPUIECKUX
MPUHIUIHAIBHBIX CXeM IH(PPOBBIX
YCTPOWCTB.
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[TIKC-5. Cnocoben
YVYHUTHIBATH
COBPEMCHHBIC
TEHICHIINH Pa3BUTHUS
AJICKTPOHUKH,
M3MEPUTEIBHOU U
BBIUMCIIUTEIIBHON
TEXHHKH,
UH(POPMAITMOHHBIX
TEXHOJIOTHI B CBOEH
pohecCHOHATLHOM
JESITCIIBHOCTH

[TIKC-5.1. 3naer
COBPEMEHHbBIE TEHICHIINU
Pa3BUTHUS IEKTPOHUKH,
U3MEPUTEIILHON U
BBIUHCIIUTEIbHON TEXHUKH,
UH(POPMALIMOHHBIX
TEXHOJIOTHI B CBOEH
pohecCHOHATBLHOM
JeSITEIIbHOCTH

3HaeT COBPEMEHHBIC TEHJICHIIUN PA3BUTHS
U(POBOH M MHKPOITPOIIECCOPHON TEXHUKHU B
CBOCH MpodecCHOHATBHON 1eATeIHbHOCTH.

[TKC-5.2. YMeeT yuuThIBaTh
COBpPEMEHHbIE TeHICHIINU
Pa3BUTHUS AJIEKTPOHUKH,
W3MEPUTEIBHOU U
BBIUHCIUTENbHON TEXHUKH,
nH()OpPMAITMOHHBIX
TEXHOJIOTHI B CBOEH
npodecCuoHaIbHON
JESITEIIbHOCTH

YMeeT yuuThiBaTh B CBOEH
npodeccuoHaNbHOM e TeNbHOCTH
COBpPEMEHHbIE TEHICHIINH Pa3BUTHUS
M(ppoBOI 1 MUKPOTIPOIIECCOPHOU TEXHUKH.

IIKC-5.3. Bnageert
COBPEMEHHBIMU TEHACHIUSAMU
Pa3BUTHS JJIEKTPOHUKH,
HU3MEPUTENLHON U
BBIYMCIIMTEIILHON TEXHUKH,
UH(POPMAIIMOHHBIX
TEXHOJIOTHI B CBOCH
npodeccuoHaNBHOM
JIeSITeIIbHOCTH

Bitageer coBpeMEHHBIMY TEHICHLIUSMU
pa3BUTHs LUPPOBON U MUKPOIIPOLIECCOPHOI
TEXHUKHU B CBOEH MpodeccuoHanbHOM
JIeATEIIbHOCTH.

[TIKC-6. Cniocoben
pa3zpabaThIBaTh
MIPOSKTHYIO U
TEXHHYECKYIO
JIOKYMEHTAITHIO,
0hopMIIATH

KOHCTPYKTOPCKHE
paboThI

ITKC-6.1. 3HaeT OCHOBHBIE
IIPUEMBI pa3padOTKU
IIPOEKTHOM ¥ TEXHUYECKOU
JOKYMEHTAIUH, OPOPMIICHHS
3aKOHYEHHBIX MPOEKTHO-
KOHCTPYKTOPCKHX paboT

3HaeT OCHOBHBIE NPUEMBI Pa3pabOTKU CXeM
Ha IUPPOBBIX U MUKPOIIPOLIECCOPHBIX
MHUKpOcXeMax npu opopMIICHUN TPOEKTHO-
KOHCTPYKTOPCKHUX PELICHUM.

3aKOHYCHHBIC IIPOCKTHO-

[TKC-6.2. Ymeer
paszpabaThIBaTh TPOCKTHYIO U
TEXHUYECKYIO
JOKYMEHTAITUI0, 0(OPMIISATH
3aKOHYEHHBIE TIPOCKTHO-
KOHCTPYKTOPCKHUE pabOThI

VYmeeT pazpabaTbIiBaTh NPOEKTHYIO U
TEXHUUYECKYIO JOKYMEHTAIUIO JJisi HU(POBBIX
YCTPOMCTB.

IIKC-6.3. Bnageer
METOJIMKOM pa3paboTKu
MIPOEKTHOM U TEXHUYECKOU
JOKYMEHTaIuH, 0(hOpMIICHUS
3aKOHUYEHHBIX [TPOEKTHO-
KOHCTPYKTOPCKHX padoT

Brnaneer MmeToaukamu pa3pabOTKU IPOEKTHOM
Y TEXHUYECKOW JOKYMEHTAUH JUIs
U(PPOBBIX YCTPOUCTB.

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

OO01mmast TpyA0eMKOCTh JUCHHUIUIHHBI cOCcTaBisaeT 11 3aueTHbIX enuHull, 396 akaeMUIeCKIX JacoB.
Pacnpenenenue Tpya0eMKOCTH TUCHUILIAHEI 110 BUAM Y4EOHOU JEATEILHOCTH MPEICTABICHO B

tabiuue 4.1.
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Ta6mmma 4.1 — Tpy10eMKOCTh AUCIUIUIMHBI IO BUAM YUY€OHOU eI TeIbHOCTH

o Bcero Cemectpsl
Buapl yaeOHOM AesTenbHOCTH
4acoB |5 cemecTp |6 cemecTp

KonrakTHas ayguropHasi pa6oTa 00y4arommuxcs ¢ 34 12 22
npenojaaBartesieM, BCero
CamocrositenpHas padoTa 1moj pyKOBOACTBOM IPETOIaBaTeNs 30 10 20
KoHTponbHbIe paboThI 4 2 2
CamocrosiTeibHas padoTa 00y4alOIIUXCsH, B T.4. KOHTAKTHasI 349 128 221
BHeayIUTOPHas padoTa 00y4yarommxcsi ¢ MpenoaasarTeieM, BCero
CamocTtosTenbHOE U3YYCHHE TEM (BOIIPOCOB) TEOPETHUECKON YacTh 325 120 205
JUCHUITIINHBI
[ToaroToBka K KOHTPOJIBHOM paboTe 24 8 16
IHoaroroBka u caavya 3avera 4
IMoaroroBka u ciava IK3amMeHa 9 9

Oo0mast Tpy10eMKOCTH (B Yacax) 396 144 252

Oo0mas TpyroemMkocTh (B 3.e.) 11 4 7

5. CTpykTypa ¥ colep:KaHue TUCHHUILIMHBI
5.1. Pa3nennl (TeMbl) JUCHUIJIMHBI U BUAbI Y4eOHOI 1eATeJIbHOCTH

CTpyKTypa IMCUUIUIMHEI TIO pa3jaeiaM (TeMaMm) ¥ BHjaaM y4eOHOU NesSTeIbHOCTH IMPUBEICHA B
tabnuue 5.1.

Ta6auma 5.1 — Pa3nensl (TeMbl) TUCIUIIIMHEI M BUJIBI YICOHOM e TEILHOCTH

HasBanus paznenos (Tem) Konrtp. | CPII, Cam. | Beero wacos (683 dopmupyemble
IUCIAILINHEI pao. q. pab., | MpoMexyTOuHOl KOMIIETEHIINHT
q aTTECTaI1N)
S cemecTp
1 ITpuHIUIIBI TOCTPOEHUS 2 5 64 71 OIIK-3, TIKP-3,
U(GPOBBIX YCTPOICTB YIIPABICHUS. [TKC-5, ITIKC-6
2 O6mas xapakTepucTuKa 5 64 69 OIIK-3, TIKP-3,
MHUKpPOKOHTPOJUIEPOB CEMENCTBA ITKC-5, IIKC-6
MKS51.
Hroro 3a cemectp 2 10 128 140
6 cemecTp
3 IlocnenoBatenbubiii mopt MKS1. 2 5 54 61 OIIK-3, IIKP-3,
ITKC-5, IIKC-6
4 Opranusanus JMHUN TOPTOB 5 54 59 OIIK-3, I[1IKP-3,
MKS51. IoaxmroueHrne BHEITHUX IIKC-5, IIKC-6
YCTPOWCTB.
5 HanpaBineHue pa3BuTHs 5 59 64 OIIK-3, TIKP-3,
AJIEMEHTHOM 0a3bl 8-pa3psTHBIX [TKC-5, IIKC-6
MUKPOKOHTPOJLIEPOB.
6 MUuKpOKOHTPOJUIEPHI CEMENCTBA 5 54 59 OIIK-3, IIKP-3,
AT89 dupmsr Atmel. ITKC-5, IIKC-6
Hroro 3a cemectp 2 20 221 243
Uroro 4 30 349 383

5.2. Conep:xanue pa3uesioB (TeM) AMCHUNINHBI

Copepxanue pa3enoB (TeM) AUCIUTIIMHBI IPUBEIEHO B Tabnuiie 5.2.
Tabnuna 5.2 — Conepxanue pa3aenoB (T€M) TUCIUTUTMHBI
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Ha3zBanus pa3aenon CPI1, dopmupyemble
Copepxanue pa3ziesioB (TeM) AUCHUIIINHBI
(Tem) TUCUUTLITUHBI q KOMIIETEHLINU
5 cemecTp
1 [IpuHIMIBI [udpossie ycTpoiicTBa. MUKpOIIpOIIECCOPHBIE 5 OIIK-3, IIKP-3,
MOCTPOCHUS HU(DPOBBIX  |CHUCTEMBI. [IKC-5, TIKC-6
YCTPOWCTB yIIpaBJICHUSI. Uroro| 5
2 O0mas CewmeiictBo MK51. OcHoBHEBIE 5 OIIK-3, IIKP-3,
XapaKTePUCTHKA (YHKIIMOHATBHBIEC Y3JIbI MUKPOKOHTPOJUIEPA. [TKC-5, TTIKC-6
MUKPOKOHTPOJIIEPOB
cemerictea MK51. Hroro| 5
Hroro 3a cemectp| 10
6 cemecTp
3 IlocnenoBaTenbHbIN [IporpamMMHBIi JOCTYN K pErUcTpaM NMpUeMHHUKa 5 OIIK-3, TTIKP-3,
nopt MKS51. Y Mepe/laTunKa [TKC-5, TTIKC-6
nocyenoBareabHoro naTepdeiica MK51.
Yupasnenue paboToit U peKUMBI PaOOTHI
MOCIe0BATEIHHOIO MOPTa.
Uroro| 5
4 Opranmzanus muHud | Opranuzaruu Juauid nopta. [logkmtouenue 5 OIIK-3, IIKP-3,
noproB MK51. BHEUIHUX yCTPOWUCTB. MyJIbTUILIEKCUPOBaHUE ITIKC-5, IIKC-6
[ToaxmroueHne BHEIIHUX |BXOAHBIX AaHHBIX. [locTpoeHne KoHTposiepa Ha
YCTPOMCTB. MKS51.
HUroro| 5
5 HampaBiienue OTanuuTeNbHbIE TPU3HAKU COBPEMEHHOU 5 OIIK-3, TIKP-3,
pa3BUTHS DJIIEMEHTHOW  |31eMeHTHOH 0a3bl. HampaBnenus pa3Burtus 8- [TKC-5, IIKC-6
0a3bl 8-pa3psaHbIX pa3psaaubix MK. MoaynbHbIN TPUHITUT
MUKPOKOHTPOJIJIEPOB. noctpoenus. Pesuaentnas namsate MK.
TaiimMepsl 1 Iporieccopbl COOBITHI.
KoHTpoinepsl nmocnenoBaTeabHOro
BBOJIa/BbIBOJIa. MUHUMU3ALINS TOTPEOICHUS
sHepruu B cucremax ¢ MK.
HUroro| 5
6 MukpokoHTposuiepsl | Turnbl MUKpOKOHTpOJUIEPOB ceMeiricTBa AT&9. 5 OIIK-3, TTIKP-3,
cemetictBa AT89 dbupmsi | [lnana3oHbl 3HaU€HUN HATIPSKEHUS TUTAHUSA. [TKC-5, TTIKC-6
Atmel. Hroro| 5
Uroro 3a cemectp| 20
Hroro| 30

5.3. KonTposbHbie padoThl

Bupl KOHTPOJIBHBIX PA0OT M Yachl HA KOHTPOJIbHBIC paOOTHI MPUBEICHBI B Ta0HIIE 5.3.
Ta6ymma 5.3 — KoHTposbHbIE pabOThI

No .. Buapl KOHTPOJIBHBIX paboOT Tpynoemkoctb, 4| DopMupyeMble KOMIETEHIIMT
S cemecTp
1 |KonrtponbHas paboTa ¢ aBTOMaTU3UPOBAHHOU 2 OIIK-3, I[IKP-3, TIKC-5,
IIPOBEPKOI ITKC-6
Hroro 3a cemectp 2
6 cemecTp
2 |KontposbHas paboTa ¢ aBTOMaTU3UPOBAHHOM 2 OIIK-3, I[IKP-3, TIKC-5,
IIPOBEPKOI ITKC-6

CornacoeaHa Ha noptane Ne 74372




Hroro 3a cemectp 2

Hroro 4

5.4. JlaGopaTopHbIe 3aHATHSA

He npeayCcMoOTpeHO y‘le6HLIM IIJTaHOM

5.5.KoHTpoab caMocTosITeIbHOI padoThl (KypCcOBOil MPOEKT / KypcoBasi paboTa)

He npemycMoTpeHO y4eOHBIM ITaHOM

5.6. CamocTosiTesibHass padboTa

Buapr camocTosTenbHOM pa6OTBI, TPYAOCMKOCTb U (bOpMI/IpyeMHe KOMIICTCHI WA ITPCACTABJICHLI B

tadyuue 5.6.
Tabmuma 5.6. — Bunabl camocTosTenbHON paboThl, TPYA0EMKOCTh U (hOPMHUPYEMble KOMIIETSHIIUN
Bunsl
HasBanus pasnenos CAMOCTOSTENL HOI Tpynoemkocts, | DPopmupyemblie Dopmbl
(TeMm) AMCUUITIIMHBI q KOMIIETEHIIUU KOHTPOJIS
paboTsl
S cemecTp
1 TIpunnmmnsi CaMOCTOSTEIIFHOC 60 OIIK-3, IIKP-3, 3auér,
MOCTPOCHUS U(MPOBBIX |U3YUCHHUE TEM [IKC-5, IIKC-6 | TectupoBanue
YCTPOWCTB yIpaBjeHus. |(BOIPOCOB)
TEOPETUYECKON YaCTH
JTUCTIUTUTAHBI
IToaroroBka x 4 OIIK-3, TTIKP-3, KontponbHas
KOHTPOJIBHOU paboTe [TIKC-5, TIKC-6 paborta
Hroro 64
2 O6mias CaMOCTOsITeIbHOE 60 OIIK-3, TTKP-3, 3auér,
XapaKTEPUCTUKA H3y4YEHUE TEM [IKC-5, IIKC-6 | TectupoBaHue
MUKPOKOHTPOJIJIEPOB (BompocoB)
cemeiictea MK51. TEOPETUYECKON 4acTu
JUCTIUTUTAHBI
IToaroroBka x 4 OIIK-3, TTIKP-3, KontponbHas
KOHTPOJIBHOU paboTe [TIKC-5, TIKC-6 paborta
Hroro 64
Uroro 3a cemectp 128
IloaroroBka u caada 4 3auer
3auera
6 cemecTp
3 IlocnenoBarenbublii | CamMOCTOSATETHEHOE 50 OIIK-3, I[IKP-3, | TectupoBanue,
nopt MK51. H3y4YEHHUE TEM [IKC-5, TIKC-6 DK3aMeH
(BompocoB)
TEOPETUYECKON YaCTH
JTUCTIUTUTAHBI
[ToaroroBka k 4 OIIK-3, ITIKP-3, | KoHTtposnbHas
KOHTPOJIBHOU paboTe [TIKC-5, TIKC-6 paborta
Hroro 54
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4 Opranuzanus 1uHUN | CaMOCTOSITENIbHOE 50 OIIK-3, I[IKP-3, | TectupoBanue,
noproB MK51. U3Y4YEHHE TEM [IKC-5, ITIKC-6 DK3aMeH
[ToaxmroueHue (BompoCoOB)
BHEIIIHUX YCTPOMCTB. TEOPETHUYECKON 4acTu
JTUCTIUTUTAHBI
IloaroroBka k 4 OIIK-3, ITKP-3, | KoHTtposnbHas
KOHTPOJIBHOU paboTe [TKC-5, TIKC-6 paborta
Hroro 54
5 Hampasinienue CaMOCTOSTEIIbHOE 55 OIIK-3, IIKP-3, | TectupoBanue,
Pa3BUTHS JIIEMEHTHOW |M3yYE€HHUE TEM [TIKC-5, TIKC-6 DK3aMeH
0a3bl 8-pa3psIHbIX (BompocoB)
MUKPOKOHTPOJIJIEPOB. | TEOPETHUECKOMN YacTh
JTUCTIUTUTAHBI
IloaroroBka k 4 OIIK-3, ITKP-3, | KoHTtposnbHas
KOHTPOJIBHOU padoTe [TKC-5, TIKC-6 paborta
Uroro 59
6 MuxkpoxoHTposuiepsl |CaMoCTOATEIbHOE 50 OIIK-3, [IKP-3, | TecrtupoBanue,
cemetictBa AT89 H3y4YeHHUE TEM [TIKC-5, TIKC-6 DK3aMeH
¢bupmer Atmel. (BompocoB)
TEOPETUYECKON YaCTH
JTUCTIUTUTAHBI
IloaroroBka k 4 OIIK-3, ITKP-3, | KoHTtposnbHas
KOHTPOJIBHOU paboTe [TIKC-5, TIKC-6 paborta
Hroro 54
Hroro 3a cemectp 221
TloaroroBka u cmaua 9 OK3aMeH
JK3aMeHa
Hroro 362

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

3aHSITUH
Bunbt yueOHoi
q;gf/[ I\é:f ey}fr;;e AT erbHoc Cont DopMBbI KOHTPOJISL
KonT.Pa6. | CPII
pao.

OIIK-3 + + + 3auét, Konrposnbnas padota, TectupoBanue,
DK3aMeH

ITKP-3 + + + 3auér, KontponbHas pabora, TectupoBanue,
DK3aMeH

[IKC-5 + + + 3auér, KorrponwsHas padora, TectupoBanue,
DK3aMeH

[TKC-6 + + + 3auét, Konrposnbnas padota, TectupoBanue,
DK3aMeH

6. PeiiTuHroBasi cucreMa /1Jisl OLlEeHKH yCIIeBAeMOCTH 00y4aromuxcst

PeliTuaTrOBas cucteMa He HCIIOJIb3YCTCA
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7. YueOHO-MeTOANYecKOe 1 MH(OPMAINIHOHHOE o0ecneyeHue TUCIUTIIUHbI
7.1. OcHOoBHas1 IMTEpaTypa

1. apanoB A. B. OcHOBBI MUKPOIIPOLIECCOPHON TeXHUKH: YuebHoe nocodue / llapanos A. B. -
Tomck: TMIIIO, 2008. - 103 c¢. JlocTyn U3 TUYHOTO KaOUHETa CTYJIeHTA. [ DNEKTPOHHBIN pecypc]: —
Pexxum noctyna: https://study.tusur.ru/study/library.

7.2. JlonotHUTEIbHAS JJUTEpaTypa

1. CaxneB, A. M. lludpoBbie ycTpolCTBA U MUKPOIPOIECCOPHI : yueOHOE mocoOue st
akajemudeckoro Oakanaspuata / A. M. CaxxneB. — 2-e u3j., nepepad. u gomn. — M. : FOpaiit, 2018. —
139 ¢. JocTtyn U3 JNUYHOrO KaOWHETa CTyJaeHTa. [DIEeKTPOHHBIN pecypc]: — Pexum moctyma:
https://urait.ru/bcode/415416.

7.3. YueOHO-MeTOANYECKHE TTOCOOUS
7.3.1. O6s3aTes1bHbIE YUeOHO-METOANYECKUE MOCOOUs

1. Boponun A. U. LudpoBas 1 MHKPOIPOLIECCOPHAS] TEXHUKA : METOAUYECKHE YKA3aHUs I10
OpraHM3alUH CaMOCTOSTENbHON pabOTHI /Uil CTYIEHTOB 3a04HOW (pOpMBI 0OydeHUsT HAINpaBICHHS
noarotoBku 11.03.04 DnexTpoHMKAa M HAHOAJIEKTPOHHUKA, O00yYalOMUXCS C HNPUMEHEHUEM
JTUCTAHIIMOHHBIX 00pa3zoBarenbHbIX TexHONOTHM / A. . Boponun, C. I'. Muxanpuenko. — Tomck : @10,
TYCVYP, 2018. — 22 c. locTyn U3 TMYHOTO KaOWHETa CTyJeHTa. [ DNeKTpOHHBINA pecypc|: — Pexum
nocryta: https://study.tusur.ru/study/library.

7.3.2. Y4yeOHO-MeTOAUIECKHE ITOCOOUS JIsI JIUIL
C OrPaHUYEeHHBIMH BO3MOKHOCTSIMM 310POBbSI 1 HHBAJIU/I0OB

Y4ebHO-MeTOAMUECKIEe MaTepUabl s CAMOCTOSTEILHON U ayJUTOPHOI paboThl 00yYaromuXcst
U3 YHUCJIA JIUI] C OTPAaHUYCHHBIMH BO3MOXHOCTSIMH 3JJ0POBbSI M HHBAJIUIOB MPEIOCTABISIOTCS B (hopMax,
aJIalITUPOBAHHBIX K OTPAHUYCHUSIM UX 3I0POBbS U BOCTIPUITHS HHPOPMALIUH.

Jst i ¢ HapyIeHUsIMU 3PeHus:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B I1€YaTHOW (hOpME YBEIUICHHBIM IPUPTOM.

Jst i ¢ HApyIIeHHsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeYaTHOM (opme.

J1s i1 ¢ HAPYIIeHHSIMU OTIOPHO-IBUTATEIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeYaTHOM (opme.

7.4. UHoe yueOHO-MeTOAUYECKOE o0ecnedeHne

1. Hlapamnos, A.B. OCHOBBI MUKPOITPOIIECCOPHON TEXHUKH [ DIEKTPOHHBIN pecypc]: AIEKTPOHHBIN
kypc / A.B. lllapanos. - Tomck: @10, TYCVYP, 2018. (mocTyn u3 THIHOTO KaOWHETA CTY/ICHTA) .

7.5. CoBpeMeHHbIe TPpodeccHOHATIbHbIE 0a3bI JAHHBIX
U UH(OpPMAIIMOHHBbIE CTIPABOYHbIE CHCTEMbI

1. [Tpu M3y4eHUH AUCIHUILUIMHBI PEKOMEHIyeTCs o0pamarhCcsi K COBPEeMEHHBIM 0a3aM JTaHHBIX,
MHPOPMAIIMOHHO-CIIPABOYHBIM M MOUCKOBBIM cucTeMaM, K KOTopeiM Y TYCVYPa oTkphIT mocTym:
https://lib.tusur.ru/ru/resursy/bazy-dannvh.

8. MaTepnajbHO-TeXHHYECKOE U POrPaMMHOe o0ecneyeHne JUCIUIITHHbI

8.1. O6mue TpeGoBaHUsI K MaTePHATbHO-TEXHUYECKOMY M IPOrPAMMHOMY O0ecrne4eHHI0
AUCHUTIIUHBI

Y4eOHbICE aynUTOpPUHU IJs TPOBEJICHUS 3aHATUH Ja0OpPaTOPHOrO THUMA, TPYNIOBBIX U
WHIMBUAYAIbHBIX KOHCYJbTAIlMNA, TEKYHIETO KOHTPOJISI U MPOMEXKYTOYHOW aTTeCTAalMU, I
CaMOCTOSITEIBHOW PabOThI CTYIACHTOB

634034, Tomckas obnacts, T. Tomck, Bepmununa ynuma, 1. 74, 207 ayn.

Ornrcanne UMEIOIIETOCs 000Py10BaHMUS:

CornacoeaHa Ha noptane Ne 74372 9


https://study.tusur.ru/study/library
https://urait.ru/bcode/415416
https://study.tusur.ru/study/library
https://lib.tusur.ru/ru/resursy/bazy-dannyh

- Be6-kamepa - 6 mit.;

- Haymauku ¢ MEKpO(OHOM - 6 IIT.;

- KommiekT cnenuann3npoBaHHON yueOHOM Mebenu;
- PaGouee mecTo mpenogaBaTels.

[IporpamMmmMHoe obecrieueHue:

- 7-Zip;

- Google Chrome;

- Kaspersky Endpoint Security mist Windows;

- LibreOffice;

- Microsoft Windows;

8.2. MaTepua/ibHO-TeXHNYECKOE U MPOrpaMMHOe o0ecredyeHue 1Jisl CAaMOCTOSITeIbHOM padoThI

Jlist caMoCTOSATeNbHOU pabOThl UCTIOJB3YIOTCS YUeOHbIE ayaUTOPUH (KOMIIBIOTEPHBIE KIIACCHI),
PacoNOKEHHBIC TI0 apecaM:

- 634050, Tomckas o6nactb, T. Tomck, Jlennna npocnexkr, 1. 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.

Omnucanue UMeEIoIerocs 000py0BaHUS:

- yuebHas mebenb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJAKITIOUCHBI K ceTU «MHTepHEeT» U 00eCnednuBalOT JOCTYI B IJIEKTPOHHYIO
nHpopMaMoHHO-00pa3oBarebHylo cpeny TYCYPa.

[TepeueHs mporpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mnst Windows;

- 7-Zip;

- Google Chrome.

8.3. MaTepl/laﬂbHO-TeXl{H‘leCKoe odecneyeHue AUCHUINJIHHBI JIsA JIMI ¢ OrPAHUICHHBIMU
BO3MOKHOCTSIMHA 310POBbA U HHBAJINI0B

OcBoeHME AUCHUILIMHBI JIMIIAMU C OTPAHMYEHHBIMU BO3MOKHOCTSIMU 3/10POBbSI M MHBAJIUJAMHU
OCYIIECTBIISIETCS C UCTIOIB30BAHUEM CPEICTB 00YUEHUS OOIIEro U CreluaIbHOr0 Ha3HAYEHUS.

[Ipu 3aHATHAX ¢ OOy4YarOUIMMHCA C HAPYWIEHHSMH CJYyXa MPEIyCMOTPEHO HMCIOJb30BaHHE
3BYKOYCHJIMBAIOUIEH ammapaTypbl, MyJIbTUMEIUNHBIX CPEICTB U JPYTHUX TEXHUUYECKHUX CPEJICTB
npuema/nepenadn yuyeOHol nHpopMaImy B JOCTYIHBIX GopMax, MOOMIIBHON CUCTEMBI MPEIOaBaHUs
JUTsL 00YYaIOIIUXCSl C UHBAJMHOCTHIO, TIOPTATUBHON MHAYKIIMOHHON CHCTEMBbl. YueOHas ayauTOpus, B
KOTOPOW 3aHUMAIOTCSI 00ydJaromuecs: ¢ HapylIeHUeM CiyXxa, 000pyJa0oBaHa KOMIBIOTEPHOU TEXHUKOM,
ayAMOTEXHUKOM, BUACOTEXHUKOM, SJIEKTPOHHOU IOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHUSIX ¢ 00yUYaIOMIMMUCS C HAPYLIEHUSIMHU 3PeHUs MPEIYCMOTPEHO UCIOJIb30BaHUE B
JEKIUOHHBIX U y4eOHBIX ayAUTOPHUSAX BO3MOXKHOCTH MPOCMOTpaA YAAJICHHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM claijia Ha SKpaHe) MPH MOMOIIHM BUACOYBEIUUHUTENEH 19 KOMPOPTHOTO
MIPOCMOTpa.

[Ipu 3aHgATHAX ¢ O0y4YalOIIMMHCS C HAPYHIEHHWSIMH ONOPHO-ABUTaTeJbLHOIr0 ammapara
HCIIOJIBb3YIOTCS allbTEpHATUBHBIE YCTPONCTBA BBOJA MH(GOpPMalMU U ApYyrue TEXHUYECKUE CpeAcTBa
npuema/nepeaadyn yueOHo nHGOpMaIMH B JOCTYIHBIX GopMax, MOOMIBHON CUCTEMBI OOYUYCHUSI IS
JIOJIEN ¢ MHBAIUIHOCTEIO.

9. OueHOYHbIe MaTepPUAJIbl M METOAUYECKHE PEKOMEHIAMHU 110 OPTaHU3aAUMH U3YUeHUsl
JTUCIUTINHBI

9.1. Conep:xaHne OLICHOYHBIX MATEPHAJIOB [JIsl TEKYIIEro KOHTPOJIS
U MIPOMEKYTOYHOM aTTecCTAUM

JIyist olleHKHU cTeneHu COPMUPOBAHHOCTH M YPOBHS OCBOCHUS 3aKPCTUICHHBIX 3a AUCIUTIIINHOMN
KOMITETEHIINI HUCTIONB3YIOTCS OLICHOYHBIE MaTepUalbl, MpeAcTaBiIeHHbIC B Ta0muIE 9.1.
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Tabmmma 9.1 — @opMbI KOHTPOJISI M OLICHOYHBIE MATEPUATIBI

Hasanus pasnenos (rem) PopmHpyemEIe ®opmbl KoHTposst |OueHouHble MaTepuaisl (OM)
JCIUTITUHBI KOMITETCHIINH
1 ITpuHIUIIBI TOCTPOEHUS OIIK-3, ITIKP-3, |[3auér [lepeuenb BOIIPOCOB 115t
U (POBBIX YCTPOUCTB [IKC-5, TIKC-6 3a4eTa
YHPaBJICHHA. KonTponbsnas IIpuMepHBIil IEpeYeHb TeM U
pabota TECTOBBIX 3a/IaHUI Ha
KOHTPOJbHBIE Pa0OTHI
TectupoBanue [IpumepHBIil nepeueHb
TECTOBBIX 3aJaHUI
2 OOm1ast XxapakTepUuCTUKa OIIK-3, [IKP-3, |3auér [Iepeuens BOIIPOCOB It
MUKpOKOoHTposuiepoB cemelicTpa |[IKC-5, ITKC-6 3a4eTa
MKS51. KontpoinbHas [IpumepHBbIil nEpEYEHb TEM U
pabota TECTOBBIX 33/IaHUI Ha
KOHTPOJIbHBIE pAOOTHI
TectupoBanue [IpuMmepHBIil nepeueHb
TECTOBBIX 3aJaHUI
3 IlocnenoBaTenpHpli MOPT OIIK-3, [IKP-3, |KoHTposbHas IIpuMepHBIii IEpeYeHb TeM U
MKS51. [IKC-5, IIKC-6  |paboTta TECTOBBIX 3aJJaHUM Ha
KOHTPOJIbHBIE PaOOTHI
TectupoBanue [IpuMepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [lepedens 3K3aMeHAIMOHHBIX
BOITPOCOB
4 Opranusanus qunaui noptos | OIIK-3, IIKP-3, |KonTponbHas IIpuMepHBIii IEpeYeHb TeM U
MKS51. IMonkmouenue BHemHux |[IKC-5, ITIKC-6  [paboTa TECTOBBIX 3aJJaHUU Ha
YCTPOKCTB. KOHTPOJIbHBIE PAOOTHI
TectupoBanue [IpuMmepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [lepeueHb 3K3aMEHAITMOHHBIX
BOITPOCOB
5 HanpasiieHue pa3BUTHSA OIIK-3, [IKP-3, |KontponbHas [IpumepHBbIi IEpEYEHD TEM U
aneMeHTHOM 0a3bl 8-paspsaaubix [[IKC-5, IIKC-6 [pabota TECTOBBIX 3aJaHUI HA
MUKPOKOHTPOJIJIEPOB. KOHTPOJIbHBIE Pa0OTHI
TectupoBanue [IpumepHBIil nepeueHb
TECTOBBIX 3aJaHUI
OK3aMeH [lepedens 3K3aMeHATMOHHBIX
BOITPOCOB
6 MUKPOKOHTPOJIEPHI OIIK-3, I[IKP-3, |KonTpoabHas [IpumepHBbIil nEpEYEHb TEM U
cemeiictBa AT89 dpupmer Atmel. [IIKC-5, IIKC-6  |[paboTa TECTOBBIX 33/IaHUI Ha
KOHTPOJIbHBIE pabOThHI
TecTtupoBanue [IpumepHBIil nepeueHb
TECTOBBIX 3aJaHUI
DK3aMeH [Iepeuenp sK3aMeHaIMOHHBIX

BOITPOCOB

Hlxana oneHku cHPOPMUPOBAHHOCTU OTAEIbHBIX MIAHUPYEMBIX PE3yJbTAaTOB OOyUYEHHS IO
JTUCIUIIINHE TIpUBeAeHa B Tabmuie 9.2.
Tabnuua 9.2 — llkana oneHku cHOPMHUPOBAHHOCTU IUIAHUPYEMBIX PE3yJbTATOB OOYyUYEHHUS 1O

JAUCHUITIIINHE
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dopmynupoBKa TpeOOBaHUH K CTETICHH C(HOPMHUPOBAHHOCTH
Ouenka bamner 3a OM MJIAHUPYEMBIX Pe3yJbTaTOB 00ydeHUS
3HATh yMETh BJIQ/IETh
2 <60% ot OTCYTCTBME 3HAHUU OTCYTCTBHE OTCYTCTBHE
(HEyIOBIETBOPUTENHHO) | MAKCUMAIBHOMU | UITU ()parMeHTapHBIC YMEHHUH UITN HABBIKOB WU
CYMMBI 0aioB 3HAHUSA YaCTHUYHO (dbparmMeHTapHbIE
OCBOEHHOE MPUMEHEHHE
yMEHHE HABBIKOB
3 ot 60% no o01mue, HO He B LI€JIOM YCIICIITHO, B 1IEJIOM
(YZ1OBJIETBOPUTENBHO) 69% ot CTPYKTYypUPOBAHHbIE HO HE YCIEIIHOE, HO HE
MaKCHMaJIbHOM 3HAHUS CHUCTEMAaTHUYECKH | CHCTEMAaTUYECKOE
CyMMBbI 0aJI0B OCYIIECTBIISIEMOE IIPUMEHEHHE
yMEHHUE HABBIKOB
4 (xoporo) ot 70% no chopMupOBaHHBIE, B 1IEJIOM B IICJIOM
89% ot HO cozeprKalue YCIIEIIHOE, HO YCIIEIIHOE, HO
MaKCUMaJIbHOM OTJIeNIbHbIE coJieprKaliue coJieprKaliue
CYMMBI 0ayuioB | mpoOseMbl 3HaHUS OTJIENIbHbIE OTJIeIbHbIE
npoOesbl yMEHUe poOebI
MIPUMEHEHHE
HaBBIKOB
5 (OTIU4YHO) >90% ot chopMUpOBaHHbBIE | CHOPMUPOBAHHOE YCIICIIHOE U
MaKCUMAJIbHOW | CHCTEMaTHYECKHE yMEHHUe CUCTEMATHUYECKOE
CYMMBI 0aIOB 3HAHUSA MPUMEHEHHE
HABBIKOB

[Ixanma KOMIUIEKCHOM OLIEHKU C(hOPMHUPOBAHHOCTH KOMITETCHIIMI MpHBEIeHa B Ta0uIe 9.3.
Ta6mmma 9.3 — [llkaia KOMIUIEKCHOM OIEHKH C(hOPMHUPOBAHHOCTH KOMITETSHIIUH

OreHka

dopMynrpoBKa TPeOOBAHUN K CTETICHH KOMIIETEHITUN

2
(HEYTOBJIETBOPUTEIIHLHO)

He nmeet HeoOX0IMMBIX PEICTABICHUN O IPOBEPSIEMOM MaTepHualie

WIH

3HaTh HAa YPOBHE OPHEHTHPOBaHMS, TIpeicTaBlieHnid. O0yJaromuiics 3HaeT
OCHOBHbIE MPU3HAKU WM TEPMHUHBI U3y4aeMOT0 dJIEMEHTa COACPKAHMUS, UX
OTHECEHHOCTb K ONPEICTICHHON HayKe, OTPaciid WK 00bEKTaM, y3HAeT B
TEKCTax, U300paKEHUSX UM CXeMaX U 3HAeT, K KaKUM HCTOUYHUKAM HY>KHO
oOpaiartbcs A 6ojee IeTalbHOTO €ro YCBOCHHUSI.

3 3HaTh ¥ yMETh Ha PeNpPOAYKTHBHOM ypoBHEe. O0yyaromuxcs 3HaeT
(YIOBIIETBOPUTEIHHO) |M3YYCHHBIHN 3JIEMEHT COACPKAHUS PENPOAYKTUBHO: TIPOU3BOIHHO
BOCITPOM3BOJUT CBOM 3HAHUS YCTHO, MUCbMEHHO UJIU B IEMOHCTPUPYEMBIX
JICUCTBUSIX.
4 (xoporo) 3HaTh, YMETh, BIIaJIETh HA AHAJTUTHYECKOM ypOBHE. 3Has Ha

PENpOAYKTUBHOM YPOBHE, YKa3bIBaTh HA OCOOEHHOCTH U B3aUMOCBSI3H
M3Y4YEHHBIX 00BEKTOB, Ha UX JIOCTOMHCTBA, OTPAaHUYEHHUS, UCTOPHUIO U
NEePCTIEKTUBBI PA3BUTUS U OCOOEHHOCTH I pa3HbIX O0BEKTOB YCBOSHHUSI.

5 (OTJIMYHO)

3HaTh, yMETh, BJIa/IETh HA CHCTEMHOM ypoBHE. OOy4aromuics 3HaeT
M3YYEHHBIHN 3JIEMEHT CO/IePKaHUSI CUCTEMHO, TPOU3BOJIBHO U 10Ka3aTEIbHO
BOCIPOU3BOAMT CBOU 3HAHUS YCTHO, MUCHMEHHO WJIH B IEMOHCTPUPYEMBIX
NENCTBUAX, YUUTHIBAsI U YKA3bIBasl CBA3H U 3aBUCUMOCTH MEXKIY ITUM
AIIEMEHTOM U JPYTHMHU 3JIEMEHTAMU COJEP>KaHUs AUCLIUIUINHBI, €T0
3HaYUMOCTD B COJIEP)KAHUU JUCIUILTUHBIL.
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10.

1.

12.

13.
14.
15.

. K kakomy tuny otHocarcst AVR-MHUKPOKOHTpOIIEpPHI?

a) CISC
6) RISC

. Ykaxwurte pa3psaaHoctsb s;tueek FLASH-namsti mporpamMmm

AVR-MUKpPOKOHTPOJIIEPOB
a)8

0)16

B) 32

. CKOJIbKO PETHCTPOB COMECPKUT PETUCTPOBBIN (haitt AVR-MUKPOKOHTpOJIIIEpOB?

a)8

0) 16

B) 32

YKaxuTe CUMBOJIMYECKOE 0003HAUYCHHUE PErucTpa cOCTOSTHUS AVR-MUKPOKOHTPOILIEPOB.
a) PSW

6) SREG

. YKaXuTe CHMBOJIMUYECKOE OO0O3HAUCHHE DHEPTOHE3aBUCUMON MaMsATH OaHHBIX AVR-

MHUKPOKOHTPOJIIICPOB.
a) SRAM

6) FLASH

8) EEPROM

. YKaxuTe cUMBOJIMUYEeCKOe 0003HAaUEHUE AUPEKTUBBI acceMOiiepa, KOTOpasi UCTIOIb3YeTCs s

MOJKJItoUeHus ¢ailia onpeeneHus aipecoB perucTpoB BBOIa/BbIBOIA.
a) DEVICE

6) INCLUDE

B) CSEG

. CkonpKko BBIBOZIOB MeeT Mukpocxema ATtiny15L?

a)8
0) 20
B) 40

. B kakux peructpax MOXHO IPOYUTATh PE3yJIbTAT BBHIIOIHEHUS KOMaH/ B MUKPOKOHTpOJLIIEpE

ATtmega8:
1di r16,25
1di r17,27
mul r16,r17
a) 10
0) rl
B) 16

r)rl7

. 3arnaBHBIMH OyKBaMH YKa)XMT€ MHEMOHHKY KOMaHJIbl cOpoca CTOpPOXKEBOro Taiimepa.

OtBet

3arjgaBHBIMHM OyKBaMHU YKaXUTE CUMBOJMYECKOEe 0003HAUECHUE PErUCTpa HarpaBieHus nopta B.
OtBer

Kakoii u3 ykaszatenedl MCHOJb3yeTCs IJs AOCTyNa K JAaHHBIM, 3allMCAHHBIM B MaMSTH
nporpamm?

a) X

0)Y

B)Z

r) W

CKoJbpKO BBIBOAOB UMeeT MUKpocxeMa ATmega8?

a)8

0) 28

B) 40

VYkazate 00beM EEPROM ATmega8 B 6aiitax. OTBeT:

VYkazate 00beM SRAM ATmega8 B Oaiitax. OTBeT:

B npuBeIeHHOM CIIUCKE yKa3aTh PErUCTPhI BEIXOIHOTO CpaBHeHI/IH tarimepa 1 ATtiny15L

a) SREG

6) TIMSK
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16.

17.

18.

19.

20.

B) TIFR

r) TCCRI1

n) TCNT1

e) OCRIA

x) OCRIB

3) EECR

3amucaTh MHEMOHHMKY KOMaHIbl BBI30Ba MOANPOrpaMMbl MUKpOKOHTposuiepa ATtinyl5L
(3aryaBHBIME OykBamu).OTBET:

Kaxkoli koMaH/101 MOKHO TIEpeBeCTH MHUKPOKOHTposuiep AVR B cnismuii pexxuM (MHEMOHUKY
KOMaH bl 3alucaTh 3arjaBHbIMU OykBaMu)? OTBeT:

VYKa3zaThb CHTHalbl, KOTOPbIE MCHOJB3YIOTCS MpPHU HpOFpaMMI/IpOBaHI/II/I MHUKPOKOHTpOJIIEpa
ATtinyl15L

a) ADCO

6) MOSI

B) MISO

r) SCK

n) AREF

3anucaTb MHEMOHHUKY KOMaH/bI 3arpy3KH 0aiiTa U3 MporpaMMHON MaMsITH MUKPOKOHTpoOJIepa
ATtiny15L (3arnmaBabimMu OykBamu). OTBeT:

VYkazaTbk coaepxumoe peructpa rl MHKpOKOHTpOJ‘IJ‘Iepa ATtmega8 nociie BBITIOJTHEHUSI KOMaH]
(B Buge Oaiita 1 u 0):

Idi r16, 25

1dir17, 27

mul r16, r17 OrtBer:

9.1.2. IlepeyeHb IK3aMeHANMOHHBIX BONIPOCOB

. Ykazatb cogepxxumoe peructpa r0 MukpokonTposuiepa ATtmega8 nocie BbIIOIHEHUS KOMaH]

(B Buze Oaiira 1 u 0):

Idirle, 25

1di r17, 27

mul r16, r17 Otset:

. YKa3aTb COJEP)KMMOE PETUCTpa rlMHKpOKOHTponnepa ATtmega8 nociie BbINOIHEHUS KOMaH]

(B Buge Oaiita 1 u 0):
Idirl6, 25

mov rl7,r16

swap rl7

mul rl6, r17 OrTBerT:

VYkazaTh conepxxkumoe peructpa r0 MHKpOKOHTponnepa ATtmega8 mociie BBITIOJIHEHUsI KOMaH]T
(B Buge Oaiita 1 u 0):

Idirl6, 25

mov rl7,r16

swap rl7

mul r16, r17 OrTBerT:

VYkazaTh coaep:kumoe perucrpa rl7 MHKpOKOHTpOHHepa ATtmega8 moce BBIOJHEHUS KOMaH]]
(B Buge Oaiita 1 u 0):

clc

ser rl7

rorrl7

swap rl7 Ortser:

. Ykazarp GaiiT naHHbIX (B Buae Habopa 1 u 0), KOTOprI/I Hazo 3anucath B peructp TCCRI,

4TOOBI HACTPOUTH TaiiMep/cueTyuk 1 Ha padoty B pexxume LLIMM ¢ yacTtoToi TaKTHUpOBaHUS
CKx4, 1 npu copoce, 0 mpu cpaBHeHun. OTBET:

. Ykazarp GaiiT nanHbIX (B Buae Habopa 1 u 0), KOTOprI/I Hajzo 3anucath B peructp TCCRI,

4TOOBI HACTPOUTH TaiimMep/cueTyuk 1 Ha padoty B pexxume LLIMM ¢ yacTtoToil TaKTHUpOBaHUS
CK/4, 1 npu cbpoce, 0 npu cpaBHeHnu. OTBET:

. Ykazarp OaiiT nanHbIX (B Buae Habopa 1 u 0), kotopslii Hago 3anucath B peructp TCCRI,

4TOOBI HACTPOUTH TaiiMep/cueTyuk 1 Ha padoty B pexxume LLIMM ¢ yacTtoToi TaKTHUpOBaHUS
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CK/4, 0 mpu copoce, 1 mpu cpapHeHuu. OTBET:

8. VYkazarp OailT manHbIX (B Buze Habopa 1 u 0), kotopslit Hago 3anucath B peructp TCCRI,
4TOOBI HACTPOUTH TaiiMep/cueTunk 1 Ha padoty B pexkume LIIMM c gyacToTo#l TakTUpOBaHHS
CKx4, 0 ipu cO6poce, 1 npu cpaBHennn. OTBET:

9. Vkazatp OaiiT manHbIX (B Buae Habopa 1 u 0), kotopslit Hago 3anucath B peructp TCCRI1,
4TOOBI HACTPOUTH TaiiMep/cueTunk 1 Ha padoty B pexxume LIIMM c yacToTo#l TakTUpOBaHHS
CKx16, 1 npu copoce, 0 npu cpaBHeHUU. OTBET:

10. Yka3zarp OaiiT manubix (B Buae Habopa 1 u 0), koTophiii Hago 3anucath B peructp TCCRI,
4TOOBI HACTPOUTH TaiiMep/cueTunk 1 Ha padoty B pexxume LIIMM c gyacToTo#l TakTUpOBaHHS
CK/16, 1 ipu copoce, 0 npu cpaBHeHnn. OTBET:

9.1.3. IlepedyeHb BONPOCOB ISl 3a4€Ta

1. Peructp SREG B nmpocTpaHcTBe perucTpoB BBoja/BeiBojia uMeeT aapec $3F. Ykaszars ero aapec
B €IMHOM aJpECHOM IIPOCTPAHCTBE MAaMSITH JAaHHBIX MUKpoKoHTpoJiepa ATtmega8 (B Buae
Oaiita 1 u 0).

Ortser:

2. Peructp TIMSK B npOCTpaHCTBe perucTpoB BBOJa/BhIBOJA MMeeT anpec $39. YkazaTh ero
aJpec B €IMHOM aJPECHOM IIPOCTPAHCTBE MAMATHU JaHHBIX MUKpOKOoHTpoJiepa ATtmega8 (B
BuJie OaiiTa 1 u 0).

Ortser:

3. VkazaTp azapec BeKTopa NpepbIBaHUs 1O 3aBEPLICHHUIO MpoLecca aHaJIoTo-IUu(pPoOBOTo
npeoOpaszoBanus B ALIIT mukpokontposepa ATtmega8 (B Buze 6aiita 1 u 0).

Ortser:

4. 4. VYka3aTh a;[pec BEKTOpa MNpepbIBaHUS MO MEpEeHoJHEeHUI0 TaliMmepa/cuerunka 0
MuKpokoHTposuiepa ATtmega8 (B Buze 6aiita 1 u 0).

Ortser:

5. 5. Yka3arp co;[epncI/IMoe peructpa r20 nocie BbIIOJIHEHNS KOMaH
(B Buze Gaiita 1 u 0).
1di r20,low(1000)
swap 120
Otser:

6. VYka3arb coaepmHMoe peructpa r20 nocie BhIIOJIHEHUS KOMaH/

(B Buze Gaiita 1 u 0).
1di r20,high(1000)
swap 120

Ortser: .

7. Onpenenuth coaepxumoe nopta B (B Buge Oaiita 1 u 0) mocne BHIMOJTHEHUS KOMaHIbI
PORTBI=0x8F; ecnu 10 ee BoinoaHeHus B nopty Obw1o 0x12. OTBeT:

8. 2. Onpenenuth conepxxumoe nopta B (B Buae 6aiita 1 u 0) mocie BBHIMOIHEHUS KOMaHIbI
PORTB&=0x8F; eciu 1o ee BeimonHeHus B mopTy 6bu1o 0x12. OTBeT:

9. Ompenenuth coaepxumoe nopta B (B Buge Oaiita 1 u 0) mocne BHIMOJTHEHUS KOMAaHIbI
PORTB"=0x8F; ecnu 10 ee BoInoaHEHUS B mopTy 06110 0x12. OTBeT: .

10. Ompenenutsh coaepxkumoe nmopta B (B Buge Oaiita 1 u 0) mocie BHIIMOTHEHUS] KOMaHIBI
PORTB|=0xF0; ecnu 1o ee BeinoaHenus B nopty Obu10 0x12. OTBeET:

9.1.4. lIpuMepHBbIii IepeYeHb TeM M TECTOBBIX 3aJaHUI HA KOHTPOJIbHbIE PA0OTHI

Hudposas u MuKponpoieccopHasi TEXHHUKA.

1. Onpenenuts comepxumoe nopra B (B Buae Oaiita 1 u 0) mociae BBIMOJHEHUS KOMaHIbI
PORTB&=0xFO0; ecu no ee BeimosHeHus B mopTy 0buto 0x12. OTBeT:

2. Onpenenuts conmepxumoe nmopra B (B Bume Gaiita 1 u 0) mociye BHIMTOJHEHUS KOMaHIbI
PORTB"=0xF0; ecnu 10 ee BoInotHEHUS B TOpTy ObL10 0X12. OTBET:

3. Onpenenuts comepxumoe mopra B (B Buge Gaiita 1 u 0) mociye BHIMTOJHEHUS KOMaHIbI
PORTB=~PORTB; ecnu 1o ee BoinonHEeHUs B TopTy 06110 0X12. OTBET:

4. Onpenenuth coaepkumoe nopta B (B Bunme Oaiita 1 u 0) mocyie BHIMOJTHEHHUS KOMAaHIbI
PORTB=~(PORTB); ecnu 1o ee BeimonHenus B mopty 0buto 0x13. OTBeT:

5. OnpenenuTs NEpPUOJ MHUTaHUS CBETOAMOMA, MNOJKIOYEHHOTO K JTUHUH PORTB 0
MuKpokoHTpoiiepa ATmegal6 (B Mc) IpH BBIMIOTHEHUN TTPOTPAMMBI:
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#include <megal 6.h>
#include <delay.h>
char ctr=0;

void main(void){
PORTB=0x01;
DDRB=0x01;
while(1){

delay ms(20);

ctr++;

if (ctr==35){

ctr=0;

PORTB.0"=1;}

¥
j

OtBer: .

6. Onpenenuth uucio (B Buae Oaiita 1 m 0), BRBICBeUYMBAaEMOE€ TOPSAIMIMMH CBETOIHOIAMH,
MOJKJIFOYEHHBIMU K TOpTy B MukpokonTposepa ATmegal6, mociie BhINMOJHEHUU TPOTPAMMBI:
#include <megal 6.h>
#include <delay.h>
void main(void){

PORTB=0x00;
DDRB=0xFF;

while (PORTB<=100){
delay ms(200);
PORTB++; };

j

OtBer: .

7. CKoabKO CeKyHJ OyayT MUTaTh CBETOIMObI, MOJKIIOUYEHHbIE K TOPTY B MUKpOKOHTpoiepa

ATmegal 6, ipy BBINOJHEHUH IPOTPAMMBI:
#include <megal 6.h>
#include <delay.h>

void main(void){
PORTB=0x00;
DDRB=0xFF;
while (PORTB<=~(56)){
delay ms(500);
PORTB++; };
j
OtBer: .

8. B kakoM peructpe MOKHO IPOYUTATh PE3yJIbTAT BBHINOIHEHUS KOMaH/ B MUKPOKOHTpOJLIEpE
ATtmega8:

1di r16,5

1di r17,7
mul r16,r17
a) 10

0)rl6
B)rl7

9. Vkaxxute MHEMOHUKY KOMaH]Ibl COpoca CTOPOXKEBOTO TaiiMepa
a) SLEEP
6) WDR
B) BRTS

10. YkaxuTe CUMBOJIMYECKOE 0003HAYCHUE PETUCTPa HAMpaBJIeHHs mopTa B
a) PORTB
6) DDRB
B) PINB

9.2. MeToan4yeckne peKOMeH AU
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YueOHBI MaTepuan u3iaraercsa B GopMe, MPernoiaraiiie caMoCTOsSTEIbHOE MBIIIICHUE
CTYJIEHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosITeNbHas paboTa CTyICHTOB UIPAET PEIIAIOIILYIO POJIb
B XO/JI€ BCETro y4eOHOro mpoliecca.

Hauatpe uzydeHue quCHMIUITMHBI HEOOXOIMMO CO 3HAKOMCTBA C paboueil mporpaMMoi, CIUCKOM
y4e0HO-METOUYECKOTO U MporpaMMHOro odecredeHusi. CamoctosiTeabHas padoTa CTyIeHTa BKIIOYaeT
paboTy ¢ yueOHBIMH MaTepualiaMH, BBIOTHEHHE KOHTPOJIbHBIX MEPOMPUATHH, MPeayCMOTPEHHBIX
y4€OHBIM TUTAHOM.

B npouecce uzydeHus: TUCUUILIMHBI Il Ty4YIIETO OCBOEHUS MaTepHraia He0OX0IUMO PEryJspHO
oOpamaTbCcsi K pEeKOMEHAYEeMOW JUTEepaType M MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepuanax;
MOJIb30BaThCsl yepe3 KaOMHEeT CTyAeHTa Ha cailte YHuBepcuteTa o0pa3oBaTeIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIMOTEYHON CUCTEMBI, a TAK)Ke 00IIETOCTYTHBIMU HHTEPHET-TIOPTaIaMU, COAECPKAIIUMHU
HAay4YHO-TIONYJSIPHbIE W CIEIUaJIU3UPOBAHHBIE MaTepHasbl, MOCBSIICHHbIE PAa3JIUYHBIM acHeKTaM
y4eOHOW AMCUUILIUHBIL.

[Ipu camMoCTOATEIHLHOM U3YYEHHUU TEM CIIEAYHTE PEKOMEHIAIHSIM:

— YTEHHE HWJHM MPOCMOTP MaTepHualia OCYLIECTBISHTE CO CKOPOCTHIO, NOCTATOYHOM s
WHAUBUAYATbHOTO TOHMMAHUS U OCBOEHMS MaTepuaja, BbIIENsis OCHOBHbIE UJEH; HA OCHOBAHUHU
M3YUYEHHOT'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MOMbITaTbCS COOTHECTH TEOPHUIO C MIPUMEpPAMHU U3
MIPAKTUKU;

— €CJIM B TEKCTE BCTPEUAIOTCS HE3HAKOMbIE UM MAJIO3HAKOMbBIE TEPMHHBI, CIIEYET BBISICHUTH UX
3HAaYEHUE JIJIsl TOHUMaHUS JajJbHEHIIero MaTepuarna;

— OCMBICIIMBalTE MPOYUTAHHOE U N3YUEHHOE, OTBEUATe Ha MPEJI0KEHHbBIE BOIIPOCHI.

CtyneHThl MOTYT MOJy4aTh HHAUWBUIyalbHbIE KOHCYJIbTAIlMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB
TEJIEKOMMYHUKAIUH.

[lo nucuuniavHe MOTYT MPOBOJIUTHCA JOMOJHUTEIbHbIE 3aHATUS, B T.4. B opMe BEOMHAPOB.
Pacniucanue BeOMHApOB U 3anycy BeOMHAPOB MyOIHUKYIOTCS B 3JIEKTPOHHOM KypCe 0 TUCHUIUIMHE.

9.3. TpeGoBaHusl K OLIEHOYHBIM MaTepPHAJIaM JIUIsl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTIMU
310POBbsI H HHBAJINI0B

Jiis nun ¢ OrpaHUYEHHBIMH BO3MOJXKHOCTSIMH 3J0pPOBbS U HWHBAJIUIOB IPEIYCMOTPEHBI
JIOTIOJTHUTEJbHbBIE OLICHOYHBIE MaTepHaibl, EPEeYeHb KOTOPHIX yKa3aH B Tabmuie 9.4.
Tabnuna 9.4 — JlomonHUTENbHBIE MaTepHUalibl OLEHUBAHUA IJs JHUI C OTPAaHUYCHHBIMH
BO3MOKHOCTSIMH 3JI0POBbSl U MHBAJIUJOB
Buzas! 10NOITHUTENBHBIX OLIEHOYHBIX
MaTepuaoB

CDOpMBI KOHTPOJIAA 1 OLICHKHU

Kareropuu o6yuaronmxcs
PE3yJIbTaTOB O0YUYECHUS

C HapylmeHusIMH cIyxa

TecThl, TUCbMEHHBIC
CaMOCTOSITENIbHBIE PAOOTHI, BOIPOCHI
K 3a4€Ty, KOHTPOJIbHBIE pa0OTHI

[Ipenmy11eCTBEHHO MMCbMEHHAS
IIPOBEPKA

C HapyIICHUSMU 3pEHUS

CobecenoBaHue o BOIpocam K
3a4eTy, OMPOC MO0 TEPMHUHAM

[Ipenmy1iecTBEHHO yCTHas
poBepKa (MHAWBUIYAJBHO)

C HapyuIeHUsIMH OIIOPHO-
JIBUTATEIILHOTO allnapara

Pemenue nucTaHIIMOHHBIX TCCTOB,
KOHTPOJIbHBIC pa6OTBI, IIMCBbMCHHBIC
CaMOCTOATCIIbHBIC pa6OTBI, BOIIPOCHI

K 3a4CTy

HpeI/IMYH_IeCTBeHHO
JUCTAaHIMOHHBIMH MCTOAaMU

C orpaHvyYeHUSIMH TIO
o0IIeMe TUIIUHCKUM
MOKa3aHUSIM

TecThl, TUCbMEHHBIC
CaMOCTOSITENIbHBIE PaOOTHI, BOIPOCHI
K 3a4eTy, KOHTPOJIbHBIE paOOTHI,
YCTHBIE OTBETBI

[IpeuMy1ieCTBEHHO POBEpPKA
METOAaMU, ONIPCACTIAIONIUMUCA
UCXOMS U3 COCTOSIHUS
o0yJaromerocss Ha MOMEHT
IIPOBEPKU

94. MeToauuyecKkue PCKOMEHAAIUHA 110 OMCHOYHBIM MaTepHaJdaM 1Jid JUIl ¢ OrPAaHUYCHHBIMHA

BO3MOKHOCTSIMM 310POBbSA 1 HHBAJIMI0B

Jns nun ¢ orpaHUYEHHBIMH BO3MOXKHOCTSIMU 3J0POBbSI U MHBAJIUJIOB MpPEayCMaTPUBACTCS
noctymnHas popma MpeaoCTaBICHHS 3a/IaHUi OIIEHOYHBIX CPEJICTB, & HMCHHO:

— B mieuaTHou hopme;
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— B IIeYaTHOM popMe ¢ YBEITMUCHHBIM MIPUPTOM;

— B (popMe PIIEKTPOHHOTO TOKYMEHTA,

— METOJIOM YTEHUS aCCUCTCHTOM 3aJJaHHs BCITYX;

— MPeIOoCTaBICHHE 3aaHNUs C UCIIOJIB30BAHUEM CYPIOTIEPEBO/IA.

Jlumam ¢ orpaHUYEHHBIMH BO3MOXXHOCTSIMHU 3[I0POBbSl M MHBAIUIAM yBEIMYHBACTCS BpEeMs HA
MOATOTOBKY OTBETOB Ha KOHTPOJIbBHBIE BOMPOCHL. [[s Takux oOydaromMXcs MpeaycMaTpUBaeTCs
nocTymHas popMa IpeoCTaBICHH OTBETOB HA 3aJJaHHs, 2 UMEHHO:

— MUCBMEHHO Ha OyMmare;

— HabOp OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNUEM YCIIYT aCCHCTEHTA;

— MPEJICTaBIIEHUE OTBETOB YCTHO.

[Ipouenypa omeHUBaHHUS PE3yIbTATOB OOYYECHHUs JUIl C OTPAHUUYCHHBIMU BO3MOXXHOCTSIMHU
3I0pPOBbSI U MHBAIUIOB 10 AUCIUILIMHE TPEIyCMAaTPUBACT MPEAOCTaBlIeHNEe HHPOopManuu B GopMax,
a/IalITUPOBAHHBIX K OTPAaHUYEHHSIM UX 3JI0POBbsI U BOCIIPHATHST HHPOPMAaITUH:

Jst mun ¢ HapylIeHUsIMU 3PeHu:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOM popMe yBEITUUCHHBIM HIPUPTOM.

J st U ¢ HApyIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO TIOKYMEHTA,

— B IIeYaTHOU (opme.

J1st U1 ¢ HApYLIEeHUsIMU OTIOPHO-IBUTaTeIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

[Ipn HEOOXOMMMOCTH IS JUIl C OTPAHHUYCHHBIMU BO3MOXXHOCTSIMH 3J0POBbSI U MHBAJIHJIOB
mpoIielypa OIEHHUBAHUS PE3yJIbTaTOB 00yUEHHSI MOKET MPOBOAUTHLCS B HECKOJIBKO 3TAIIOB.
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