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1 IIeJIl/I " 3a1a91 U3YYCHUHA TUCHUIIJINHBI

Lenv Oucyunaunvl: U3yd4eHUE OCHOB PabOTBI MUKPOIIPOLIECCOPHBIX IEKTPOH-
HBIX YIPaBJISIOMIUX YCTPOICTB, MOJIyYEHUE 3HAHUIM, HEOOXOUMBIX JIJISl UX IIPOEKTHU-

pOBaHUS, IPOTPAMMHUPOBAHMSI M aHATIN3a UX PAOOTHI.
3aoauu uzyuenus oucyuniunel: 00ydeHUE MOHUMAHUIO BHYTPEHHEH CTPYKTYPHI

(aQpXUTEKTYpbl) MUKPOIPOILIECCOPHBIX KOHTPOJUIEPOB, MX YCTPOMCTBA, AJIEKTpHUYE-
CKUX XapaKTEPUCTHUK U IMapaMeTPOB, MPUBUTHUE MTPAKTUYECKUX HABBIKOB TPUMEHEHUS

MUKPOIIPOIIECCOPHBIX KOHTPOJIEPOB U BO3MOKHOCTH UX MPOTPAMMHUPOBAHHUS.
JucuunnuHa HampasieHa Ha ¢dopmupoBanue kommnereHnuit OIIK-3 u T1K-1

BBIITYCKHHKA.
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2 Mecto aucuuiuiabsl B crpykrype OIIOII BO

Jloruko-CTpYKTYpHBIN aHanu3 AUCHUILTUHBL: Kypc BXxoauT B BJIOK 1 «/luciu-
IUTUHBL (MOJIYJIN)», «DJIEKTUBHBIC TUCHMIUIMHBI (MOYJIN)» MOATOTOBKU CTYICHTOB
no HanpasieHuro 13.03.02 DnekTposHepreTrka 1 JIEKTPOTEXHUKA (TTpohmite «DeK-
TPUYECKUE MAITMHBI U aIlliapaThbD?).

JlucruruinHa OCHOBBIBaETCs Ha 0a3e AUCIUIUINH: « HaHO3IeKTpoHUKaY.

SBnseTcss OCHOBOM A M3Yy4EHUs CIEAyOmUX AucuuiuivH: «HaydHo-
UccleIoBaTeNnbCKas paboTay, BRIITYCKHAsA KBaTM(UKAIIMOHHAs paboTa.

Jlis u3ydeHus AUCUUTUIMHBI HEOOXOAUMBI KOMIIETEHIINH, C(HOPMUPOBAHHBIE Y
CTYJEHTa M1 peleHus Npo(ecCHOHAIbHBIX 3a1ad JIEATEIbHOCTH, CBS3aHHBIX C
MPUMEHEHUEM MUKPOIPOLIECCOPHOU TEXHUKHU B SJIEKTPOMEXAHHUKE.

Kypc aBnsiercs pynnamenTom 1ii1si popMUpOBaHUS HABBIKOB U YMEHHM MPOEK-
TUPOBAHUIO JIEKTPOHHBIX M MUKPOIIPOLIECCOPHBIX YCTPOMCTB M MX NPHUMEHEHHIO B
pa3IMYHBIX TPUBOAAX U MEXaHU3MaX.

OO61ast TpyI0EMKOCTh OCBOEHUS TUCUUIUTMHBI COCTABIISIET 4 3a4€THBIE €IUHU-
eI, 144 ax. 4. [IporpamMmMo#l TUCITUTIIMHBI TIPETYCMOTPEHBI JICKITMOHHBIC (36 ak.d.
s rpynn OMA, 6 ak.u. 11 rpynmsl OMA-3), mabopatopubie 3ausaTus (18 ak.u. mys
rpynn OMA, 6 ak.u. mis rpynnsl OMA-3) U camocTosiTenbHas padoTa CTyAeHTa
(90 ak.u. ms rpynn ODMA, 132 ak.u. as rpynmnsl IMA-3).

Hucruminaa u3ydaercss Ha 4 kypce B 7 cemectpe miusa rpynmnsl OMA u Ha
4 xypce B 8 cemecTpax mis rpymibl OMA-3. @opma NPOMEKYTOUHON aTTECTAIIUU —
DK3aMEH.
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3 [lepeuyeHsb pe3yJibTATOB 00yUeHHs 10 JUCHUILINHE, COOTHECEHHBIX C
IVIAHMPYeMbIMH pesyjbTaramu ocBoeHusi OITIOII BO

[Ipouecc

V3y4ECHUS

TACIUATUIAHBI

«IIpuMeHeHHe MUKpPOIPOLECCOPHBIX

YCTPONCTB B 3JICKTPOMEXAHUKE» HANPABJICH HAa (HOPMUPOBAHKE KOMIIETEHITUHN, TTPE/I-
CTaBJIEHHBIX B Tabmuie 3.1.

Tabmuma 3.1 — KomnereHinu, o0s13aTelIbHBIE K OCBOSHHIO

HBIMH TpeOOBaHUSMU, B TOM
YHCJIe C UCTIOIb30BaHUEM
COBPEMEHHBIX CPEJICTB MPO-
SKTUPOBAHHS,

— y4acTBOBAaTh B MMPOEKTH-
poBaHUU 0OBEKTOB Mpodec-
CHUOHAJIbHOU JIeSTeNbHOCTH,
WX DHEProCHA0KCHHH, B
MPOEKTUPOBAHHUH AJIEMEH-
TOB CHCTEM YIIPABJICHHUS;

— MPUMEHSTh METOJIbI aB-
TOMAaTHYECKOT'0 yIpaBiie-
HUS TIpU pa3paboTKe dIeK-
TPOMEXaHUYECKHX CHCTEM.

Kon Ko u HauMeHOBaHME HHIMKATOPA

ConeprkaHre KOMIETEHIIUN

KOMIIETEHIINH JIOCTHKEHUS] KOMIIETEHIIUU
Cnioco6eH MpUMEHSITh CO- OIIK-3.1. ITIpumeHsieT COOTBETCTBYIOMUN (DU3H-
OTBETCTBYIOUIHIA (PU3UKO- KO-MaTeMAaTUYECKUI ammapaT, METO/Ibl aHaIu3a U
MaTeMaTHYeCKHi ammapar, MOJICTTUPOBAHUS, TEOPETUIECKOTO M HKCIIEPUMEH-
METO/Ibl aHAJIN3a U MOJEIIN- OITK-3 TaJIbHOI'O MCCJIEOBAaHUS IPU pPELIEHUM Mpodec-
pOBaHMsI, TEOPETUUECKOTO U CHUOHAJIbHBIX 33724
AKCIIEPUMEHTAJILHOTO HC-
CJIEIOBAHMSI IPU PELICHUH
poeCCHOHATBHBIX 3a]1a4
CrniocobeH: [IK-1.1. JIleMoHCTpHUpYET 3HaAHHE OCHOBHBIX Xa-
— UCI0JIb30BaTh METO/IbI PaKTEpUCTUK, PUHIIUIIOB JIEUCTBUS 1 PEKUMOB
aHallM3a, pacueTa U Mojie- paboTHI AIIEKTPOMEXAHUYECKHX U DJIEKTPOMAr-
JIMPOBAHUs AJIEKTPOMEXa- HUTHBIX NpeoOpa3oBaTesiell 3HEPIUU, HIEKTPOMeE-
HUYECKHUX Mpeodpa3oBare- XaHUYECKUX CHCTEM U MX 3JIEMEHTOB. BrlmonHser
JIeH DHEPTUH, IIEKTPOMeE- cOOp U aHaAIN3 JaHHBIX JJIS IPOEKTUPOBAHUS,
XaHUYECKUX CUCTEM U UX IPOEKTUPYET JIEKTPOMEXAHUUECKHE U IEKTPO-
3JIEMEHTOB; MarHuTHbIE MpeoOpa3zoBaTesid IHEPTHH, FIEKTPO-
— IIPOEKTUPOBATH NIEKTPO- MEXaHUYECKHE CUCTEMBI U UX 3J1eMeHThI. [Ipume-
MEeXaHUYECKUE U DIIEKTPO- HSIET 3HaHUSl TEOPUH aBTOMATHUYECKOIO yIpaBJe-
MarHuTHbIE MpeoOpa3oBa- HUS.
TEJIN YHEPTUH, HIEKTPOME- [IK-1.2. Ananu3upyer TeXHUYECKHUE XapaKTepH-
XaHUYECKHE CUCTEMBI U UX CTUKH COBPEMEHHBIX JIEKTPUUYECKUX MALIUH U
3JIEMEHTHI B COOTBETCTBUU C TpaHCc(HOPMATOPOB, AIEKTPUUECKUX U IJIEKTPOH-
TEXHUYECKUM 3aJaHUEM, HBIX aIlllapaToB, a TAKXXE CUCTEM Ha UX OCHOBE.
CTaHJIapTaMH U HOPMaTHUB- IK-1 OO60CHOBBIBAET BHIOOP MPOEKTHOTO PEIICHHUS, JIe-

MOHCTPHUPYET NOHUMaHUE B3aUMOCBSI3U 3a/1a4
MIPOEKTUPOBAHUS U IKCILTyaTaINH, IPOBOAUT
TEXHUKO-9KOHOMHUYECKHE pacyeThl. PazpabaThi-
BA€T CUCTEMBI MJIEKTPHUIECKOTO MPUBOJIA C TIPH-
MEHEHHEM METOJI0B aBTOMAaTUYECKOT'O yIpaBJie-
HUSL.

[IK-1.3. PaccuutbiBaeT u MOACIUPYET IEKTPO-
MEXaHWYECKHE CUCTEMBI U UX DJIEMEHTHI Ha 0a3e
CTaHJAPTHBIX MAKETOB MPUKIAAHBIX TPOrPAMM.
[ToaroraBnuBaeTt pa3aeisl MPEATPOSKTHON TOKY-
MEHTAIIMM Ha OCHOBE TUIIOBBIX TEXHUYECKUX pe-
mIeHUH, 0OPMITSET PE3YNIbTAThl TPOCKTHBIX pa-
00T B COOTBETCTBUH C TEXHHUECKUM 33J[aHUEM,
CTaHJapTaMH, TEXHUIECKUMH YCIOBHIMU U JIPY-
TUM HOPMATHUBHBIM JIOKYMEHTaMHU.
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4 O0BLEM ¥ BUABI 3aHATHH 10 TUCIUIIJINHE

OO6mrast TpyI0EMKOCTh YI€OHON AUCITUIUIMHBI COCTABISICT 4 3a4€THBIX €TUHU-
upl, 144 ak.4.

CamocTtosarenbHas pabota cryaenta (CPC) Bxirouaet mpopaboTKy MaTepralioB
JIEKLIUHA, MOATOTOBKY K Ja0OpaTOpHBIM padoTaM, TEKYIIEMY KOHTPOJIIO, CaAMOCTOS-
TeJIbHOE U3yUEHHE MaTepuaia U MOArOTOBKY K AK3aMEHY.

[Ipu opranuzaiyy BHEAYIUTOPHON CaMOCTOSITEIbHON pa0dOThI 10 JAHHOM JucC-
IUIUIMHE UCTIONBb3YIOTCA (POpPMBI M pacmpenenenue Oroxera Bpemenu Ha CPC s
O04YHO# (hOpMBI OOYYEHHS B COOTBETCTBHH ¢ TaOnwumei 4.1.

Tabnuna 4.1 — Pacnpenenenue 6topxeta Bpemenu Ha CPC

AK. 4. 110 ce-

Bun yuebGHoM paboTh Bcero ak. u. MecTpaM
7
AynutopHasi paboTa, B TOM YHUCJIE: 54 54
Jlexmmm (JI) 36 36
[Tpaktuueckue 3ansarus (I13) — —
Jlabopartopusie pabotsl (JIP) 18 18
Kypcoast pabota/KypcoBoOii MPOEKT — —
CamocrositensHas pabora ctyaentos (CPC), B Tom 90 90
qHCIe:
ITonroroBka K JICKITUSIM 18 18
[TonroroBka K 1ab0paTOpHBIM paboTam 18 18
[TonroToBKa K NPakTUUYECKUM 3aHSATUSIM / CEMUHApaM 0 0
BrinosiHeHne KypcoBoil paboThl / IpoeKTa 0 0
PacuerHo-rpaduueckas pabora (PI'P) 0 0
Pedepat (MHIMBHYyalIbHOE 3a]JaHUE) 0 0
Jlomaiiinee 3a1anue 6 6
[ToaroroBka K KOHTPOJBHOU paboTe 4 4
[TonroroBka K KOJJIOKBUyMaM 6 6
AHanuTHYeCcKnii ”HQOPMAITMOHHBIN TTOUCK 0 0
Pabota B 6ubnmorexe 10 10
ITonroroBka K 3K3aMeHy 28 28
[IpomexyTouHas aTTecTanus — 3k3ameH (9) €) €)
OO61as TpyJ0eMKOCTh TUCHUTUTMHBI
AK. 4. 144 144

3.e. 4 4




5 Conepxxanne TUCUMILIUHBI

C 1enpio OCBOCHMSI KOMIIETEHIINH, MPUBEACHHBIX B M. 3 JUCIHUIUIMHA pa3OuTa
Ha 9 Tem:
—1ema 1 (O6mume cBeieHUsI 0 MUKPOIIPOLIECCOPaX U OJHOKPUCTATBHBIX MUKPO-
5BM. CISC nporueccopsi);
— tema 2 (Opranusanys aMsaTid U MOJLyJIsl TAUMEPOB-CUETUYHUKOB);
— tema 3 (Cucrema npepbiBanuii. [lapannenpHpiil 1 IOCIEN0BATENbHBINA BBOI U
BEIBOJI JIAHHBIX);
— tema 4 (CucteMa KOMaH);
—tema 5 (Ocobennoctu apxutekTypsl RISC npoueccopos);
— teMa 6 (AHaNOroBO-UU(POBLIC NPEOOPA30BAHUSA U ITUPOTHO-UMITYJILCHAS
monysnus (IHMM) B MukpokoHTpoiuiepax cemericta AtMega);
—tema 7 (Opranusanys B3auMOJCHCTBUS YIIPABIISIOIIET0 MUKPOIIPOIIECCOPHO-
r0 KOHTPOJUIEpa U 00bEKTa YIPABICHUS);
— tema 8 (Opranusanys B3auMOJAEHCTBUA MEXKY YIPABIIAIOMmEd MUKpoOBM u
YCTPOMCTBaMH cOOPa U MOATOTOBKU MH()OPMALIUN);
—tema 9 (IIpakTrueckas peanusanus ycTpoMCTB cOopa U BbIBOAA HH(OpMa-
11H).
Bunbl 3aHATHN IO TUCUUIUIMHE U paclpe/iesieHue ayJUTOPHBIX YacoB JIJISl OY-
HOM 1 3a09HOM (pOpMBI TPHUBEACHBI B Tabmmiax 5.1, 5.2 cooTBeTCTBEHHO.



Ta6numa 5.1 — Bujpl 3aHATHH 110 AUCIUILIIMHE U pacIipeieiicHue ayIMTOPHBIX 4acoB (ouHas oopmMa 0OydIeHUs)
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OO6mme cBenenus o Muk- | Kiaccudukanus MEKpOIpOIIeCCOPHBIX KOHTPOJLIEPOB.
pormporeccopax u OJHO- CrpyKTypa 0HOKpUCTaJIbHBIX MUKpOOBM cemeiicTBa 2
1 | KpUCTaIBHBIX MUKPO- IMCS-51 _ _ _ _
OBM. CISC npoueccopst OyHkuronupoBanue MUKpoOIBM. Pexxumbl paboThl 2
HayaJlbHasl YCTAaHOBKA
Opranu3anus namsTa 1 [Tamsare nannbix (O3Y), mamsates nporpamm (113VY),
MOJyJ1sl TalkMepOB- BHEIIIHSAS NaMATh IPOrpaMM, OpraHu3alysl apecHOro
2 | CYCTUHKOB IpocTpaHcTBa, IporpammupoBanue [13Y. Peructpsl 4 — — — —
TaiimepoB-cueTunkoB. Ha3HaueHne GUTOB perucTpoB
YIPABJICHUS TalMEpaMu
Cucrema npepbIBaHU. CTpyKTypa HCTOUYHUKOB ITPEPBIBAaHU, TPHOPUTETHI
[TapannenpHblil ¥ OCHe- | IpepbIBaHUN, 00paboTKa NpepbIBaHUN U BpeMs OTKIIH-
3 JIOBAaTEJIbHBIM BBOJ U BbI- | Ka, PETUCTPBI YIIPABJIEHUS U YCTAHOBKU IIPUOPUTETA. 4

BOJI JaHHBIX

[NapamtensHble OPTH BBOAA-BhIBOAA. IlocienoBarens-
HBII TIOPT BBO/Ia-BbIBO/IA. PesxuMBbl paboThl MOpTOB. Pe-
ructp ynpasieHus SCON




ITponomkenue Tabauupl 5.1

HawnmenoBanue TeMbl
(pa3nena) AMCUUTUTMHBI

ConeprkaHue JEKIIMOHHBIX
3aHATUN

TpynoeMkocTh B

aK. 4.

Tembl
MPAKTUYECKUX
3aHITUNA

TpynoemkocTs B

aK. 4

Tembl
71a00paTOPHBIX
3aHATUN

TpynoemkocTh B

aK. 4

CucreMma KOMaH/I

Apudmerndeckne KOMaHIbl, TOTHYECKUE
KOMaH/Ibl, KOMaH bl IEPENAYN IaHHBIX, KO-
MaH/Ibl BETBJICHUS U IIEPEAAYN YIIPABICHMUS,
KOMaH/1bl OGUTOBOIO IIpoLeccopa, COCOOBI
aZpecanyy ONepaHoB.

Crtpykrypa u hopMaTel KOMaH. Y CJIOBHbBIE
0003HAYCHHSI TUTIOB OTIEPAHJIOB M aJIPECOB.
CriocoOsl 1 METO/IBI aJjpecaliii B 3aBUCUMO-
CTH OT JIJTMHBI KOMAH/IbI ¥ TIPEICTABIICHUS
ornepasjia

Pemienue 3amay mo paspa-

0OTKEe ITPOrpaMM Ha SI3bIKE
POrPaMMHUPOBAHUS HU3-

Koro ypoBHsi AccemOiep

Oco0eHHOCTH apXUTEKTY-
psl RISC npoueccopos

CtpykTypa OAHOKPHUCTAIBHBIX MUKpOOBM
cemeiictBa Mega ¢pupmbl Atmel. OCHOBHBIE
MOJTyJIH, CUCTEMa TPEPhIBAaHUN, TTAMSATH JIaH-
HBIX U aMSTh IPOrpaMM, CXeMa CUHXPOHHU-
3aruu ¥ copoca. OyHKIIMOHUPOBAHNUE MUK-
poOBM. PexxuMebl paboThl ¥ HauabHas
yCTaHOBKA

Hudpossie cucrembl Ha
6a3e MUKPOKOHTpoOJLIepa
ATmegal28: pabdota c
BHEIIHUMH YCTPOMCTBAaMHU
yepes3 napajijiesibHble 1op-
ThI BBOJIa BBIBO/Ia — paboTa
C KJIAaBUATYyPOU U CBETOIH-
OJIHBIM MHJMKAaTOPOM

AHaoroBo-1M(poBkIC
npeoOpa3oBaHus U IIH-
POTHO-UMITYJIbCHASI MOJTY-
nsuus (LILIMM) B muxkpo-
KOHTpPOJIJIEPAX CEMENCTBA
AtMega

AHaJIOrOBBIM KOMIIapaTop. AHAJIOro-

¢ poBeie U HU(PO-aHATIOTOBbIE TPeodpa3zo-
Barenu. OcoO0EHHOCTH peau3aluy B MUKPO-
KOHTpoJiepax cemerictBa AtMega. Pexxumbl
paboThl 8-pa3psAHOrO TaiiMep-cueTyrKa nIpu
dbopmupoBanuu [IIUM-curnanos. Pexxumsr
paboThl 16 pa3psaHOTO TaliMep-cueTInKa
npu ¢popmupoBanuu HIMM-curnanos.

Muxkpoxontposuiep AT-
megal28: meroasl aapeca-
[IMH, KOMaH/IbI TIepeadun
JTAHHBIX U YIPABICHUS




ITponomkenue Tabauupl 5.1

@ M m
A - 2
S S S
Ne S Tewmsl S Tembl S
HaunmenoBaHnue TeMbI Coz[epmaHI/Ie JIEKOUOHHEBIX g = < g =
1/ " = | NIPaKTHYECKHX = g 71a00paTOPHBIX =
(pazgena) TUCHUILITAHBI 3aHATUHN Q3 Ny Q 3 . Q 3
I = 3aHATUI = 3aHATUHI =
> > >
o o o
~ - ~
OO0mias CTpyKTypHasi cxema: yrnpasJIsroiast [{udpoBbie cucTeMbl HA
MUKpoOBM- 00bekT (mporuecc). CriocoOsl 0a3e MUKPOKOHTpPOJLIEpa
Opranuzanys B3auMoJIcii- | epeaadd u mpeoOpa3oBaHus HEKTPUIECKUX 2 ATmegal28: oOcnyxuBa-
CTBHSI YIIPABJISIOLIETO curHasnoB. Pexumsl BBoJa — BeIBOJ1A. Bpe- HUE aHAJIOTOBOT'O KOMIIa-
7 | MHKpPOITPOIIECCOPHOTO MEHHas OpraHu3aIus PeKUMOB 00pabOTKH — — paTtopa 2
KOHTpOJIepa U 00beKTa uHpOpMaLUH.
yIIpaBJICHUS CTpyKTypHast cXema CONpsDKEHUS YIIpaBIIsi-
foieit MuKpoOBM u obbekTa. YcTpoiicTBa 2
cObopa ¥ MOAroTOBKH MH(OPMALIHH.
. | Onpoc ABOMYHOrO JaTuuKa (0XKugaHue coObl- 1(pOBbIE CUCTEMBI Ha
Opranuzanus B3auMoieii- poc I - (“ A Lucpp
Tusi). CrocoObl ycTpaHeHus “ apede3ra KoH- 0a3e MUKpPOKOHTpOJIEpa
CTBMSI MEX]1y YIPaBIISIO- »
. TaKTOB’ B JaTYUKAX C JIEKTPUUYECKUMU KOH- ATmegal28:00cmyxuBaH
8 | meit MukpoOBM u 4 - _ 2
. takTtami. [logcuer konnyecTBa UMIYJIBCOB. ne ALTIL
ycTpoiictBamu cOopa u
Omnpoc rpymnisl JBOMYHBIX JaTYUKOB. Onpoc
MOJITOTOBKH WH(POPMALIUN
MaTPHIIBl IBOUYHBIX JTATYNKOB.
Jatunky nudpoBbIX U aHAIOTOBBIX CUTHAJIOB. [Tudposas cuctema Ha Oa-
Xosta: JaTYMKH CKOPOCTH U TIOJIOKEHUS, 2 3¢ MUKPOKOHTPOJIIEPA
[IpaxTnueckas peanusa- .
- JATYMKU TOKA U HAIIPSKCHUSL. 68HCS12: acuHXpOHHBIN
9 | ums ycrpoiicTB cOopa u — — . 2
BHIEOMA EEBOPMALHH CrangaptHble OydepHbIe 3JIEeMEHTHI COMpsi- nocie0BaTeIbHbI 00Me-
KEHUS MUKPOKOHTPOJIIEpA U YIIPABIISIOIIUX 2 Ha JTAHHBIMH 110 UHTEP-
YCTPOMCTB ¢eiicy SCI
Bcero ayauTopHbIX 4acoB 36 — — — 18
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Tabnuna 5.2 — Bujipl 3aHATUH 110 AUCIUIIIMHE U paciipeieicHue ayIMTOPHBIX YacoB (3aouHas Gpopma oOydeHus)

I~ @ M
Ta| [3a) e}
3 3 3
Ne o] Tembl S Tewmbl S
HaunmenoBaHue TeMbl Coz[epn(aHHe JIEKITMOHHBIX < g = =
1/ . = MPAKTUYECKUX = g 71a00paTOPHBIX =
(pazgena) TUCHUILITUHBI 3aHATHI Q3 N Q3 . Q3
I = 3aHATUU = 3aHATUU =
> > >
= = =
O61me cBegernst o Muk- | OOLLME CBEACHHS 0 MUKPOIPOLIECCOpax U Pemenue 3amau o paspa-
1 | pompoueccopax 1 ojHo- OJHOKpHCTaIBHBIX MUKPOOBM. CISC mpo- 3 OOTKE MpOrpaMM Ha SI3bIKE 3
KPUCTAJIbHBIX MUKPO- LHECCOphI [IPOrpaMMUPOBAHUS HU3-
OBM. CISC npoueccopbl Koro ypoBHsi AccemOiep
AHanoroBo-1u¢ppoBbie AmnanoroBo-1u¢poBbie npeodpa-30BaHUs U [{udposble crucTeMbl Ha
npeoOpa3oBaHus U IIU- HIMPOTHO-UMIyIbcHast Moxysiius (1L1M) B 6a3e MUKPOKOHTPOJUIEPOB
o | POTHO-MMIIYTbCHAS MOJLY- | MHKPOKOHTPOJIIEpax cemetrictBa AtMega. 3 ATmegal28, 68HCS12 3
nsinus (LLIMM) B mukpo-
KOHTPOJUIEpax ceMeicTBa
AtMega
Bcero ayauTopHbIx yacoB 6 — — — 6
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6 ®DoHI OUEHOYHBLIX CPeICTB /JIs1 NMPOBEJeHUSs] TEKYILIero KOHTPOJIS
YCIIEeBAEMOCTH M MPOMEKYTOYHOH ATTECTALMM MO UTOraM OCBOEHHS MCIIH-
IUIMHBI

6.1 Kpurepum onieHuBaHuA

B cootBeTcTBUM ¢ [lonokeHHEM O KpeAUTHO-MOJYJILHOW CUCTEME OpraHu-
3aruu obpazoBarensHoro mnpoiecca ®I'bOY BO « ol TY» npu oneHuBaHuu
c(hOpMHUPOBAHHOCTH KOMIIETCHIIMHM MO JUCHUIUIMHE Hcroiab3yercs 100-6amipHas
HIKajaa
(https://www.dstu.education/images/structure/license_certificate/polog_kred _modu

L.pdf).

[lepeuyeHb KOMIETEHIIMI MO JUCIMIUIMHE M CHOCOOBI OLICHUBAHUS 3HAHUUN
npuBeIeHBI B TabuIe 6.1.

Ta6numa 6.1 — IlepeyeHb KOMIETEHITUM 110 JUCIUILUIMHE M CIIOCOOBI OLICHUBAHMS
3HAHUH

Ko 1 HauMeHOBaHUE KOM- Crioco6
O1neHo4YHOE CPECTBO
[TETEHIINH OIICHUBAHMS
KoMIIeKT KOHTPOIUPYIOMIUX MaTe-
OIIK-3, TIK-1 DK3aMeH POIMPYI0
PHAJIOB ISl DK3aMeHa

Bcero no tekymieii pabote B ceMecTpe CTyAeHT MokeT Habpath 100 6amios,
B TOM YHCJIE:

— TE€CTOBBII KOHTPOJIb WJIM YCTHBIN OMPOC Ha KOJUIOKBUYMaX (2 KOJJIOKBHY-
Mma) — Bcero 40 0aiios;

— mabopatopHbie paboThl — Beero 60 Gamios.

DK3aMeH NPOCTaBIISIETCA aBTOMATUYECKH, €CIU CTYIEHT HaOpaa B TEUEHHUE
cemecTpa He MeHee 60 OallJIOB M OTYUTAJICS 33 KaXKIyI0 KOHTPOJIbHYIO TOUKY. Mu-
HUMAaJIbHOE KOJIMYECTBO OAJIJIOB MO Ka)XJI0MY W3 BHJIOB TEKyIleld pabOThl COCTaB-
asieT 60% OT MaKCHUMAaJIBHOTO.

DK3aMeHbl N0 JUCHUIUIMHE «DJIEKTPUYECKHE U DJIEKTPOHHBIE amnmapaThi»
MPOBOJATCA MO pe3yibTaTaM paboThl B cemecTpe. B ciydae, ecnu mosrydeHHasi B
CEMECTpe CyMMa OaJIJIOB HE YCTPaUBAET CTYICHTA, BO BPEMSI CECCUU CTYJEHT MMe-
€T MPaBO MOBBICUTH UTOTOBYIO OLIEHKY JINOO B (hopMe YCTHOrO cobecenoBaHus MO
MPUBEIACHHBIM HIDKE BOTpocaM (1. 6.4), 0o B pe3ybTaTe TECTHPOBAHUS.

[ITkama oueHuMBaHWs 3HAHUM NPU MPOBEICHUU MPOMEKYTOUYHOU aTTECTALMU
npuBezeHa B Tabnure 6.2.


https://www.dstu.education/images/structure/license_certificate/polog_kred_modul.pdf
https://www.dstu.education/images/structure/license_certificate/polog_kred_modul.pdf
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Tabnura 6.2 —IlIkana onleHUBaHUS 3HAHUI

Cymma 6as1oB 3a Bce BUABI OneHka 1o HallMOHAJILHOW LIKase
y4eOHOU JIeATEeIbHOCTH 3a4€T/79K3aMeH
0-59 He 3aureHo/HEeyn0BICTBOPUTEIHHO
60-73 3a4TeHO0/yJOBIETBOPUTEIHHO
74-89 3a4TEeHO/XOPOIIIO0
90-100 3a4TeHO/OTIIMYHO

6.2 JlomamHue 3aaHusl

Jlist cTyneHToB 04HOM (OpMBI OOydYeHHUs IOMAITHUE 3aJaHus HE TIPeay-
cmoTpeHbl. CTyaeHbl 3a09HON (POpMBI 0OYUICHHS B KOKIOM CEMECTPE BBITTOTHSIOT
KOHTPOJIBHYIO PA0OTY M0 UMEIOUTUMCS METOIMUECKUM YKA3aHUSIM.

6.3 Temsl pedepaTtoB
Hanucanue pedepaToB npu M3y4eHUU AUCIHUILIUHBI HE TPETyCMOTPEHO.

6.4 OuneHo4YHbIE CpeacTBA AJIs1 CAMOCTOATEIbHOM Pa00THI M TEKYLIEro
KOHTPOJIsl yCIIeBAEMOCTH

Konnoxeuym Nel. Obwue ceederus 0 MUKponpoyeccopax u 0OHOKPUCAb-
HBIX MUKpoIBM

1. JIns 9ero UCIoab3yTCss MUKPOMpolieccopHble KoHTposuiepsl (MK)?

2. Korpa mosiBuiucs nepsbie MK?

3. OObscHUTH OOmMK NpUHIUN pPabOThl MUQPPOBOTO BHIYUCIUTEIHHOTO
ycTpoucTBa’?

4. Kak xnaccuduuupyrorcs MK?

5. 1ns1 yero ucnoiab3yeTcst apupMeTHYECKO-JI0OrnIeckoe ycTpouctso (AJIY)?

6. Kakue pabourie peructpbl 00CTyKuBatOT padoty AJIY?

7. J171s Kako¥ 1eJTi PUMEHSETCSI perucTp coctossHust PSW?

9. Kakoe HazHaueHNE UMEET PEerucTp cuetdyrnka komana PC?

10. Kakoe naznauenue umeer peructp DPTR?

11. Kakyto apxutektypy umeetr MK cemericta 180517

12. Kakoe Ha3HaY€HUE UMEET PETUCTP aKKyMYJIATOp?

13. Kakoe Ha3HaueHre UMEIOT TaiiMepbI-cueTyuku MK?

14. JIns KaKo 1enu UCnoib3yeTcst PyHKIus paboThl — TaitMep?

15. Jlna kaKkoii e’H UCTIONIb3yeTCsl QYHKIUS pabOThl — CUETUUK?

16. Kakue pexxuMbl HCTIONB3YIOTCS MPU paboTe Taiimepa — cyeTanka’?

17. Kakoe naznauenue nmeet peructp TMOD?

18. Kakoe naznauenue umeet peructp TCON?
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19. Kak opranuszoBana onepatuBHas namsth (O3Y) MK?

20. Kakue ciocoOb!I afpecanuu HCTOIb3YIoTCs s foctyna B O3Y?

21. Yto Takoe «CTeK»?

22. Kakoe Ha3HaueHHe uMmeet peructp SP?

23. Kak ycrpoena namsats nporpamm (I113V)?

24. Kakast koMaH/1a UCIojb3yeTcs A nocryna B [13Y?

25. Kakue koMaHIbl HCIIOJIB3YETCS JJIs1 JOCTyIa Bo BHenHee O3Y?

26. Kak ycTpoeH napannenbHbiii uatepdeiic MK?

27. Kak ycTpoeHn nocnenoBatenbHbiil uHTEpdeiic MK?

28. Kakne xomaHABI HCTIONB3YIOTCS Ui PabOTHI ¢ MapauieTbHBIMHU MTOpTa-
Mu?

29. Kakoe HazHauenne nmeet peructp SCON?

30. Kak ycrpoena ctpykrypa npepbiBanuiit MK?

31. Kak ycraHaB/IuBaeTCsl PUOPUTET PA3IMYHBIX UCTOUHUKOB MPEPhIBAHUN?

32. Yto Takoe BEKTOP MPEPHIBAHUS?

33. Kakoe Ha3znauenue nmeet peructp 1E?

34. Kakoe HazHaueHue umeet peructp [P?

35. Kakast mocnenoBarenbHOCTh neiicTBuii MK ocymecTBisiercs mpu oOpa-
00TKe MmpepbIBaHUs?

Konnoxsuym No2. Opeanuzayus 83aumooeiicmeus ynpasisiouieco MuKpo-
NpOYeCccoOpHO20 KOHMPOILEPA U 00bEeKMA YNpasie sl

36. Kakne ¢yHKIMOHAIBHBIE OJJOKH BXOJAT B OOIIYIO CTPYKTYPHYIO CXEMY
conpsbKeHUs ynpasisitoniero Mukpokontposuiepa (YMK) u oObekra?

37. Urto Ha3bpIBaeTCA BHEIIHUMHU ycTpoiicTBamu comnpsbkennus Y MK u o0bek-
Ta?

38. Kakue a51eMeHTBI BXOJIAT B COCTaB YCTPOUCTB cOopa nHpopmaruu?

39. Kakue sneMeHThl BXOAST B COCTAaB YCTPOMCTB MOATOTOBKU MH(pOpMa-
u’?

40. Kakue ayeMeHThl BXOJAT B COCTaB YCTPOWCTB MCIOJIb30BaHUS WHOOP-
Maruu?

41. Kak ycTpoeHbl ynpaBisitolue ycTpoiicTpa’?

42. J1ns yero ucrnonb3yercs HUGpoBoil BBOI JaHHBIX?

43. Kakoit cioco0 BBoma MUGPOBHIX JAaHHBIX CYIIECTBYET, €CIIU YUCIIO HC-
TOYHHKOB ITU(POBBIX JAHHBIX MPEBBINIACT YHCIIO TOPTOB BBoAa Y MK?

44. ]Iy yero ucrosb3yeTcsl UMIYJIbCHBINA BBOJ TAHHBIX ?

45. Tlo kakuM mapameTpaM pa3inyaroTCsi UMITYJIbCHbIE CUTHAJIbI?

46. Kak BBOJsTCS MMITYJIbCHBIE CUTHANBI B Y MK?
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47. Yto Takoe CTaTUYECKUI BBOJ UMITYJILCHBIX curHajaoB? UTo Takoe nuHa-
MUYECKUIA BBOJI UMITYJIbCHBIX JAHHBIX ?

48. Kak BBOJSATCS MMITYJbCHBIE CUTHAJIBI, €CITH UX HH(POPMAIIMOHHBIN TIapa-
METpP — KOJMYECTBO UMITYJIbCOB?

49. JIns 4ero ucnosib3yeTcs UG POBOil BBIBOJ JaHHBIX ?

50. Jly1 9yero ucnosib3yeTcss UMIYJIbCHBIN BBIBOJ JAHHBIX ?

51. Yrto Takoe cTaTUYECKHI BBIBOJI UMITYJIbCHBIX CUTHAJIOB?

52. Yto Takoe NTMHAMUYECKHUI BBIBOJI UMITYJIbCHBIX JTAHHBIX?

53. Jlyis 9ero ucmoib3yeTcsl aHAJIOTOBBIN BBOJT TAHHBIX ?

54. Kakoe yCTpOWCTBO HCHOJB3yeTCS I TPeoOpa3oBaHUS aHAIOTOBBIX
CUTHAJIOB B LIU(pOBBIE?

55. JI;s1 4ero ucnoab3yeTcsl aHaI0TrOBBINA BHIBOJT JAHHBIX ?

56. Kakoe ycTpoicTBO UCIIONIB3YETCs JIJIsl TpeoOpa3oBaHusi B IU(PPOBLIX B

aHAJIOTOBBIE CUTHAIBI?

57. Yrto Ha3pIBAETCS ABOMYHBIM JATUUKOM?

58. Kakue ObIBalOT KOHCTPYKIIMH JIBOUYHBIX JATYUKOB?

59. Kakue xomauaer Y MK ucnions3yroTest 1j1s onpoca JBOMYHOTO JaTauKa?

60. Kakue xomanaslt YMK ucmonb3yroTest Juisi onpoca TPYHIbl ABOUYHBIX
TaTYUKOB?

61. Kakue MeTop1 60pBOBI CYIIECTBYIOT ¢ ApeOe3roM KOHTAKTOB JIBOMYHBIX
AaTYUKOB?

62. Kak 1moacuuThIBaeTCs KOJIMYECTBO UMITYJIHCOB?

6.5 Bonipocs! /151 HOATOTOBKH K 3K3aMEHY

1. JIns 9ero UCIoab3yTCss MUKPOMpolieccopHble KoHTposuiepsl (MK)?

2. Korpa mosiBuuck nepsbie MK?

3. OObBscHUTH OOMMI NPUHIUIT PaOOTHl ITUGPOBOTO BBHIYUCIUTEILHOTO
ycTpoicTBa?

4, Kak xknaccuduuupyrorcss MK?

5. Jlnst wero ucnomnb3yercs apupMeTHIecKo-jJoruueckoe ycrpoictso (AJIY)?

6. Kakue paGourie peructpbl 00Cay)uBatoT padoty AJIY?

7. JIns kKako¥ 1enu NpuMeEHsIeTCsl perucTp coctosinust PSW?

9. Kakoe HazHaueHNE UMEET PEerucTp cuetdyrka komana PC?

10. Kakoe naznauenue nmeet peructp DPTR?

11. Kakyto apxurektypy umeetr MK cemeiicta 180517

12. Kakoe Ha3HaY€HUE UMEET PETUCTP aKKyMYJATop?
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13. Kakoe Ha3HaueHHE UMEIOT TaiMepbI-cueTurku MK?

14. JIna kaxoif e’ UCToyib3yeTcs: GyHKIUsS paboThl — Taitmep?

15. Jlna kaKkoif 1e’u UCTIONIb3yeTcsl QYyHKIUS pabOThl — CUETUUK?

16. Kakue pexumbl HCIIONB3YIOTCS TIpU paboTe TaliMepa — cueTynka’?

17. Kakoe HazHaueHue nmeet peructp TMOD?

18. Kakoe naznauenue umeet peructp TCON?

19. Kak opranuzoBana ornepaTtuBHas namsats (O3Y) MK?

20. Kakue cocoOsl agpecaiiiy UCIoab3yroTcs it Joctymna B O3V ?

21. Yto Takoe «CTeK»?

22. Kakoe Ha3Hauenue umeet peructp SP?

23. Kax ycrpoena namsats nporpamm (I113V)?

24. Kakas koMaHa UCTIOIB3yeTCs 1utst mocTyma B [13Y?

25. Kakue komMaHbl UCIIONIB3YeTCs IS JocTyna Bo BHeltHee O3Y?

26. Kak ycTpoeH napamiensHbiil uarepdeiic MK?

27. Kak ycTpoeH nocnenoBareiabHblil uurepdeiic MK?

28. Kakue xomaHAbl UCTOIB3YIOTCS ISl pabOThI C MapaieIbHBIMU MOpTa-
MH?

29. Kakoe HazHauenne nmeet peructp SCON?

30. Kak yctpoena ctpykrypa npepsiBanuiit MK?

31. Kak ycraHaBiuBaeTCsi MPUOPUTET PA3TUYHBIX HCTOUHUKOB MPEPhIBAHUMN?

32. Yto Takoe BEKTOP MPEPHIBAHUS?

33. Kakoe naznauenue umeet peructp [E?

34. Kakoe HazHaueHue umeeT peructp [P?

35. Kakas mocnenoBarenbHOCTh neiicTBuii MK ocymectBisiercs mpu oOpa-
00TKe mpepbIBaHUs?

36. Kakue ¢yHKIIMOHANBHBIE OJIOKHA BXOJSAT B OOIIYIO CTPYKTYPHYIO CXEMY
COTPsDKEHUS yrpasiisitoero MukpokonTposuiepa (YMK) u oObexra?

37. Uto Ha3bIBaeTCsl BHEIIHUMHU ycTpoiicTBamu conpspkeruss YMK u oObek-
Ta?

38. Kakue 31eMeHThI BXOJISAT B COCTaB yCTPOMCTB cOopa uHbopmarium?

39. Kakue sneMeHThl BXOAST B COCTAaB YCTPOWCTB MOATOTOBKU MH(MOpMa-

uun?

40. Kakue 3j1eMEeHThI BXOJST B COCTaB YCTPOMCTB HCIIOJIb30BaHUS UHQPOP-
Maruu?

41. Kak ycTpoeHsl ynpaBisitomue ycTpoiictoa’?

42. J1yist uero ucronb3yeTcs uGpoBoOii BBO JaHHBIX ?

43. Kakoit cioco0 BBoma MUGPOBHIX JAaHHBIX CYIIECTBYET, €CIM YUCIIO HC-
TOYHHMKOB IIU(POBBIX JAHHBIX MPEBBIIIAET YKCIIO TOPTOB BBOAA Y MK?
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44. J15s 4yero Ucroyb3yeTcsi UMIYJIbCHBIN BBOJ| TAHHBIX ?

45. Ilo xakuM napaMeTpaM pa3audyaroTCss UMITYJIbCHbIE CUTHAIBI?

46. Kak BBOJSTCS MMITYJIBCHBIC CUTHATBI B Y MK?

47. Yto Takoe CTaTUYECKU BBOJ MMITYJIbCHBIX cUrHaOB? UTO Takoe nuHa-
MUYECKUN BBOJI UMITYJIbCHBIX JJAHHBIX ?

48. Kak BBOJSATCA UMIYJbCHBIE CUTHAJIBI, €CITM UX MH(POPMALIMOHHBIN napa-
METp — KOJMYECTBO UMITYJILCOB?

49, JIns gero ucnosb3yercs 1udpoBoi BHIBOJI JAHHBIX ?

50. Jlyis 9ero ucnoib3yeTcss UMITYJIbLCHBIN BBIBOJT JAHHBIX ?

51. Yto Takoe CTaTUYECKHI BBIBOJ UMITYJIbCHBIX CUTHAJIOB?

52. Yto Takoe TMHAMUYECKHUI BHIBOJ UMITYJIbCHBIX JaHHBIX?

53. Jlyis 9ero ucmoib3yeTcsl aHAJIOTOBBIN BBOJT TAHHBIX ?

54. Kakoe yCTpOMCTBO HCHOJIb3yeTCS I MpeoOpa3oBaHUsl aHAIOTOBBIX
CUTHAJIOB B IU(PpOBBIE?

55. JlJ1g 4ero uCroJib3yeTcsl aHAJIOTOBBIN BBIBOJI IAHHBIX?

56. Kakoe ycTpoicTBO UCIIONIB3YETCs JIJIsl TpeoOpa3zoBaHusi B IU(PPOBLIX B

AHAJIOTOBBIE CUTHAJIBI?

57. Uto Ha3pIBaeTCSI IBOMYHBIM JAaTYUKOM?

58. Kakue ObIBafOT KOHCTPYKIIMH TIBOUYHBIX JATIUKOB?

59. Kakue xomanasl YMK ucnons3yrorcest st onpoca ABOMYHOTO JaTYrKa?

60. Kakue xomanner YMK ucnons3yrorcst sl orpoca TpyIIbl TBOMYHBIX
AaTYUKOB?

61. Kakue MeTop1 60pBOBI CYIIECTBYIOT ¢ ApeOe3roM KOHTAKTOB JIBOMYHBIX
TaTYUKOB?

62. Kak moacuuThIBaeTCsl KOJIMYECTBO UMITYJILCOB?
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7 Y4eOHO-MeTOAUYecKoe U HHPOPMALIMOHHOE oOecriedyeHue TUCITUILIU-
HBI

7.1 PexomeHnayemas JJUTEpaTypa
Ocnognaa numepamypa

1. IlporpammupoBaHue MUKPOKOHTPOJIIEPOB: yueOHOE TOCOOHE JIJIsl BY30B /
B. I'. Ko3sipeB; CeBacTonoibCKUM roCcy1apCTBEHHBIN yHUBEpcUTET. — CeBacTo-
nonb: CeBl'Y, 2023. — 244 c. — TekcT : 3NEKTPOHHBIN. —
https://lib.sevsu.ru/xmlui/bitstream/handle/123456789/11188/p_230096.pdf?seque
nce=1&isAllowed=y (nara obparienus: 20.08.2024).

Jonoanumensvnas numepamypa

1. Cramun, B. B. OcHOBBI MuKporpoiieccopHoil TeXHUKH Y.2: Y4eOHbIi
MHUKpOKOHTpoJutep  cemeiictBa MCS-51[Tekcr] : VYuebHoe mocobue /
B. B. Cramms. — M. : MUUT, 2001. — 79 C. —
http://yixreszj.260mb.net/cat_Igyacr 9/pliyrz_152.html?i=1 (mara oOpamieHus:
20.08.2024).

2. EBpenHoB, D. B. BprumcnurensHas W MHKPOIPOLECCOPHAS TEXHUKA
[Texct] : yueOHuk mist By30B / moxa pen. O. B. EBpenroBa. — M. : Pagno u cBsi3b,
1991. — 464 c¢. — https://djvu.online/file/HB24qCKkcMQPUW (mara oOparieHus:
20.08.2024).

3. Esctudeen, A. B. Mukpokoutpoiuiepsl AVR cemeiictB Tiny u Mega
¢upmbr ATMEL [Tekcr] : 5-e u3a., crep. / A. B. EBctudees. — M. : 3narenbckuii
JIOM «Jlomaka-XXI», 2008. — 560 C. -
https://radiohata.com/mikrokontrollery/7577-mikrokontrollery-avr-semejstv-tiny-i-
mega-firmy-atmel-cd.html (nata oopamenus: 20.08.2024).

4. Esctudeen, A. B.Mukpokonrposuiepsl AVR cemeiictBa Mega [Teker] :
PykoBoactBo mosb3oBatens / A. B. EBctudeen. — M. : Uznarensckuit qom «/loa-
ska-XXI», 2007. — 592 c¢. — https://radiohata.com/mikrokontrollery/7577-
mikrokontrollery-avr-semejstv-tiny-i-mega-firmy-atmel-cd.html (nata oGpamenus:
20.08.2024).

5. Karan, b. M. OcHOBBI IPOEKTHUPOBAHUS MUKPOIIPOLIECCOPHBIX YCTPOUCTB
aBromatuku [Texct] / Bb. M. Karan, B. B. Crammu. — M. : DHeproatoMusnar,
1987. — 303 c. — https://kurskelectronic.ru/library/osnovy-proektirovaniya-
mikroprocessornyx-ustrojstv-avtomatiki-kagan-b-m-1987/ (mata  oOpameHus:
20.08.2024).

6. lenkynos, H. 1. Mukpormporieccopubie cpeactBa u cucremsl [Tekct] /
H. H. Ilenkynos, A.Il JluanoB— M. : Pagumo u cBs3p, 1989. — 287 c. —
https://libcats.org/book/486601 (nara obparenus: 20.08.2024).

7. ®enopkos, b. I'. Mukpocxems ITAIT u AT, dbyakunonupoBanue, napa-
meTpbl, npumeHenune [Tekct] / B.T. ®enopkos, B. A. Tenen. — M. : Paguo u



https://lib.sevsu.ru/xmlui/bitstream/handle/123456789/11188/р_230096.pdf?sequence=1&isAllowed=y
https://lib.sevsu.ru/xmlui/bitstream/handle/123456789/11188/р_230096.pdf?sequence=1&isAllowed=y
http://yixreszj.260mb.net/cat_lgyacr_9/pliyrz_152.html?i=1
https://djvu.online/file/HB24qCkcMQPuW
https://radiohata.com/mikrokontrollery/7577-mikrokontrollery-avr-semejstv-tiny-i-mega-firmy-atmel-cd.html
https://radiohata.com/mikrokontrollery/7577-mikrokontrollery-avr-semejstv-tiny-i-mega-firmy-atmel-cd.html
https://radiohata.com/mikrokontrollery/7577-mikrokontrollery-avr-semejstv-tiny-i-mega-firmy-atmel-cd.html
https://radiohata.com/mikrokontrollery/7577-mikrokontrollery-avr-semejstv-tiny-i-mega-firmy-atmel-cd.html
https://kurskelectronic.ru/library/osnovy-proektirovaniya-mikroprocessornyx-ustrojstv-avtomatiki-kagan-b-m-1987/
https://kurskelectronic.ru/library/osnovy-proektirovaniya-mikroprocessornyx-ustrojstv-avtomatiki-kagan-b-m-1987/
https://libcats.org/book/486601
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cBs3b, 1990. — 318 c. — https://www.elec.ru/library/info/fedorkov-mikroshemy/
(mata oopamenus: 20.08.2024).

7.2 ba3bl TaHHBIX, JIEKTPOHHO-0UOJIMOTEYHbIEe CHCTEMbI, HH(OPMALIH-
OHHO-CIIPABOYHbIE H MOUCKOBbIE CHCTEMBbI

1. Hayunas Ou6muoreka o[ TY : odunmanbHbeiii cailT.— AiYeBCK. —
URL.: library.dstu.education.— TekcT : 371eKTPOHHBIA.

2. Hayuno-texaudeckass 6uonuorexka BI'TY um. Illlyxoa : odurmaabHbIi
caiit. — benropoa. — URL: http://ntb.bstu.ru/jirbis2/.— TeKcT : 31eKTPOHHBIH.

3. KoHcynpTaHT cTyZeHTa :3JIeKTPOHHO-OMOIHOoTeYHas cucteMa.— MOCKBa.
— URL.: http://www.studentlibrary.ru/cgi-bin/mb4x.— TekcT : 3JIeKTPOHHBIH.

4. YHuBepcuteTckas OuOIMOTEeKa OHJIAWH :3JEKTPOHHO-OMOIMOTEYHAs CH-
crema.— URL: http://biblioclub.ru/index.php?page=main_ub_red.— Texcr : smexk-
TPOHHBIM.

5. IPR BOOKS :amekTpoHHO-OMOIMOTeYHass cucteMa.—KpacHOTOpCK. —
URL.: http://www.iprbookshop.ru/. —TekcT : 37eKTpOHHBIH.

6. @enepanbHas ciyx0a MO HKOJIOTUYECKOMY, TEXHOJIOTMYECKOMY U aTOM-
HoMy Hagzopy (Pocrexmam3op) : odummanbHblii calT. — MockBa. —
https://www.gosnadzor.ru/. —TekcT : 3JeKTPOHHBII.



https://www.elec.ru/library/info/fedorkov-mikroshemy/
http://library.dstu.education/
http://ntb.bstu.ru/jirbis2/
http://www.studentlibrary.ru/cgi-bin/mb4x
http://biblioclub.ru/index.php?page=main_ub_red
http://www.iprbookshop.ru/
https://www.gosnadzor.ru/
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8 MarepuajibHO-TeXHHYECKOE O0ecriedeHrue TUCIIMIITMHBI

MartepuanbHO-TeXHUYEeCKasi 0aza oOecreurnBaeT MPOBEACHHUE BCEX BHJIOB
JESITEIbHOCTH B Tpoliecce o0yueHusi, coorBeTcTByeT TpedoBanusm OI'OC BO.
MarepuanpHO-TEXHUUECKOE 0OecreueHue MpeICTaBIeHo B Tabuie 7.

Ta6nuna 8.1 — MaTtepuaabHO-TEXHUYECKOE 0O0eCIieueH e

HaunmenoBanue 000pyJ0BaHHBIX YI€OHBIX KAOMHETOB

Anpec (MecTomnoso-
KEHHUE) yUEOHBIX
KaOWHETOB

CrenanpHble TIOMEILECHUS:

Jlabopamopusi 31ekmpomMexanuyecKux yCmpoucme 0isi s3Hepeocoepe-
2arwux mexnonro2uti kageopul snekmpomexanuku um. A.b. 3enenosa
HonI'TY (30 nocadounwvix mecm), 000pyn0OBaHHAs CHEIIHATN3UPOBAH-
HOM (yueOHOIT) Mebenbio, padouee mecto npenonasarens ([1IK: monu-
TOp + CHCTEMHBIH 0JIOK) — | 1IT., TOCKa ayquTOpHasi— | mIT.), MPOEK-
top EPSON EB-X7 — 1 mt, mupokogopMaTHbIi 3KpaH, HHPOpMAIIH-
OHHBIMU TUIAHIIIETAMH O COBPEMEHHOM TEXHOJIOTHYECKOM 000pyI0Ba-
HUM, JCHCTBYIONINE CTEH/IBI IT0 UCCIICI0BAHUIO SHEProcOeperatonix
PEKUMOB PabOThI MAIIMH OCTOSIHHOTO U IIEPEMMEHHOTO TOKA C HC-
MOJIb30BaHUEM YaCTOTHBIX MTpeodpazoBarTenel pa3aiuuHbIX Gpupm,
Brurouast SIEMENS.

AyauTtopun [uisl IPOBEIEHUS IPAKTUYECKUX 3aHATUH, I CaMOCTOS-
TEeJIbHOM paboThI:

ayn. 1129
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JIuct cormacoanus PI1/]

Paspaboran
JOLEHT Ka(bezlpm 3JIEKTPOMEXAaHUKHU
uM. A. b. 3enenosa ' . Y. Mopo3os
(OMKHOCTR) s (r‘ﬁ)ﬂnncs) (®.1.0.)
(J1I0JDKHOCTB) (no/uck) . (®.1.0.)
(J1I0J5KHOCTB) (nojummce) (®.1.0.)

J1. U. Mopo3oB

W.0. 3aB. kapenpoit
(Y (nonyket) (®.1.0.)

ITpotokon Ne_ 1 3acemanus Kadenpsl
snekTpoMexaHukd UM. A. b. 3enenosa ot 22.08.2024 .

JlexaHn dakynbrera CALY B. B. JlpsiukoBa
‘ (moanuce) (®.1.0.)

CornacoBaHo

[Ipencenarens METOOUIECKON
KOMHUCCHH TI0 HallpaBJICHUIO MOATOTOBKH

13.03.02 DneKkTposHepreTUKa u M
3JIEKTPOTEXHUKA JI. H. KomapesiieBa

(uoanucﬁ) (©.1.0.)

/0. A. KoBaJleHKO

(Mo muck) (®.U.0.)

HavansHuk y‘{e6H0-MeTOHH‘I€CKOFO HEHTpa
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JIncT n3MeHeHn! U NOIIOJIHEHUN

Howmep u3meHenus1, nata BHECEHUS N3MEHEHUS, HOMEP CTPAHULIBI JJI1 BHECCHUS
U3MEHEHU N

J1O BHECEHU I U3SMEHEHMUI:

[TOCJIE BHECEHU I UBMEHEHUM:

OcHoOBaHUE:

IToanuce nuia, OTBETCTBEHHOTO 32 BHECEHHE U3MESHEHUN




