degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI
PAJIMOTEXHUKH M KOMIIBIOTEPHBIX
TeXHOJIOTHH

A.B. [IBopkoBu4

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

o AMCHUIIJIMHE: MI/IKpOKOHTpOJ'IJIepLI
0 HANIPaBJICHUIO: HpI/IKJ'IaI[HBIC Mar€MaTuKa nu (1)I/I3I/IKa
IIpO(l)I(lJIb MnoATrOTOBKMU: PaZ[I/IOTeXHI/IKa 1 KOMIIBFOTCPHBIC TCXHOJIOTUH

Oustex-mkona Paguorexuuku nu Komnsrorepubix TexHonoruii
kadenpa paaAMOTEXHUKH U CUCTEM YITPABICHUS

Kypc: 2

KBaJIupuKAIMSL: OaxanaBp

Cemectp, (hopMBI IPOMEKYTOUHOH arTecTanuu: 4 (BeCEHHUN) - DK3aMeH

AynutopHbix yacoB: 30 Bcero, B TOM YHCIIE:
nexuuu: 30 gac.
cemuHapsl: 0 yac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositensHas pabora: 75 gac.
[ToaroroBka x sk3ameny: 30 yac.
Bcero gacos: 135, Bcero 3au. en.: 3

KonnuecTBo KOHTPONBHBIX PadoT, 3a1aHuil: 2

[Iporpammy cocrasuin: I''H. ToHOB, KaHJ. TEXH. HAYK, JTOLEHT

[Iporpamma obcyxaeHa Ha 3aceqannu Kadeapsl paguoTeXHUKH U cucteM yrpasieHus 24.04.2020



AHHOTANMA

3HAKOMCTBO C apXUTEKypTOH MUKPOKOHTPOJJIEPOB cepuu Atmel 1 TEXHOJIOTHH WX ITPOrpaMMHUPOBAHUS

1. leau u 3apauu

eap AUCUMNIMHBI

OCBOCHHE CTyJCHTAMH Oa30BBIX 3HAHWI B OOJACTH NPOCKTUPOBAHUS COBPEMEHHBIX LHU(PPOBBIX
YCTPOMCTB C UCHOJIB30BAHNEM MUKPOKOHTPOJIJIEPOB.

3agauu AU CHUILIHHBI

- (dopmupoBanue 0a30BbIX 3HAaHHWH B OOJACTH COBPEMEHHBIX MHKPOKOHTPOJUIEPOB, METOJOB U
MapuipyTa NpOeKTUPOBAHUS YCTPONCTB HA X OCHOBE;

- oOyuyeHHe CTYOCHTOB MNPHUHLMIIAM NPOTPAMMHUPOBAHHUS MHUKPOKOHTPOIIEPOB M (HOPMHUpPOBaHHE
HaBBIKOB nporpammupoBanus Ha si3bike ACCEMBJIEP;

- (popMupOBaHNE 3HAHUI M MPOEKTHHIX HABBIKOB B 00JACTH MPOEKTHPOBAHMS M OTIAIKU IHU(PPOBBIX

YCTPOfICTB Ha MUKPOKOHTPOJUICpAx.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie [$1($9174:0)11170,€ KOMHeTeHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMN

I/IHI[I/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

VYK-1 CriocobeH oCymiecTBIsTh MTOUCK,
KPUTHYECKUI aHAJIM3 U CUHTE3 HH(POPMALHH,
NPUMEHSATh CUCTEMHBIH MOXO/ sl PEICHUS
MOCTABJICHHBIX 33]1a4

VYK-1.1 Ananusupyet 3aaady, BeIIEIASA 3TANbl €€ PEIICHHUS,
JIEHCTBUS IO PELIEHUIO 3a1a4U

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3HPYET U BbIOUpaeT
nHpopMaLKI0, HEOOXOOUMYIO AJISl PELICHUS! IMOCTaBICHHON
3a7a4n

VYK-1.3 PaccmarpuBaeT pas3iHyYHBIE BapHUaHTHl PELICHUS
3a[1auy, OLICHUBAET UX NIPEUMYILECTBA U HEOCTaTKU

YK-1.4 I'pamotHoO, JIOTUYHO, apryMeHTHpPOBaHHO
(dhopmupyeT cOOCTBEHHBIE CY>KICHHS U OLIEHKU

VK-1.5 OnmnpenensieT ©  OLEHUBACT  NPAKTUYECKHUE
MOCJIECTBUS BOZMOXKHBIX BApUAHTOB PELICHUS 3a1a4H

OIIK-1 Cnocoben npuMeHSTh
(byHIaMeHTaNbHbIE 3HAHUS, IOTy4YEHHbIE B
oOnacT (pU3NKO-MaTeMaTHUECKUX U (MITH)
€CTECTBEHHBIX HayK, U HCIIOJIb30BaTh UX B
npo¢ecCHOHANBHON e TeNbHOCTH

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3aj1a4y,
HaMeyarb IyTH €€ PELCHUS

OIIK-1.3 CnocobeH ompenensiTs T'paHHULbl MPUMEHUMOCTH
HOJIyYCHHBIX PEe3YJIbTaTOB

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKue MOJIENH,
MPOU3BOIUTH KOJTMUECTBEHHBIC PACUETHl M OLICHKH

OIIK-4 CriocobeH ocymiecTBiIsITh cOOp U
00pabOTKy HayYHO-TEXHUYECKOHN U (MJIIH)
TEXHOJIOTHYECKOH MH(OPMAIIUK ISl PELICHHS
(yHIaMEHTAIBHBIX U MPUKIIAJHBIX 3329

OIIK-4.1 Bnameer MerogaMM HAay4yHOTO TIOMCKA H
MHTEJJICKTYaJbHOTO aHalu3a MH(GOPMAIMM IIPU PELICHUH
3a1a4 npodeccuoHaNbHON AEATEIbHOCTH

OIlK-4.4 Bnaneer HaBbIKaMU pPabOTHI C KOMIIBIOTEPOM H
KOMITBIOTEPHBIMH CETSMH C IEIbIO MMOTYYCHUS, XPAaHCHHUS U
00pabOTKM HAy4YHOW (TEXHHUYECKOW, TEXHOJIOTHYECKOM)
uHpopMannun

[TK-4 CriocoOeH KpUTHYECKH OLICHUBATh
MPUMEHUMOCTb UCIIOJIb3YEMBIX METOIUK U
METOI0B

[1K-4.1 3Haer 4nciIeHHBIE TOPSAKA BEIMYUH, XapaKTEPHBIX
JUISL COOTBETCTBYIOIIEH MpodeccHoHaIbHON 00macTu

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI N0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOHHS AUCLUIIIMHBI 00Yy4alOIINeCs JOIKHbBI

3HATb.

- IPUHLIUIIBI TOCTPOCHUS, TAPAMETPhl U XapaKTEPUCTHUKU HU(POBBIX yCTPOUCTB;

- OCHOBHI sI3bIKa AcceM0iepa;

- 00J1aCTH BO3MOKHOTO OPHUMCHCHUS MUKPOKOHTPOJUICPOB.

YMETB:




- CTaBUTb M pELIaTh CXEMOTEXHHWYECKHE 3a7a4M, CBA3aHHBIE C BHIOOPOM CHCTEMBI JJIEMEHTOB IPH
3aJlaHHBIX TPEOOBAHUAX K IIapaMeTpam;
- peayin30BBIBaTh HU(POBBIE YCTPOWCTBA HA MUKPOKOHTPOJIJIEPax;
- NPUMEHATh MHUKPOKOHTPOJUJIEPHl [UId PELIEHMs] pa3jIMyHbIX BBIYMCIUTEIBHBIX 33Jady MU
MOJIETHPOBAHUS;
- IJIJAHUPOBAaTh ONTUMAJILHOE IIPOBEJCHUE CIIOKHOIO 3KCIIEPUMEHTA,
- coderath 3(QEKTUBHBIC OICHKH NPaBUIBHOCTH BBIOPAHHBIX 3KCIEPUMEHTAIBHBIX YCIOBHUH H
[IOJIyYEHHBIX PE3yJIbTaTOB;
- MHCTaJUIMPOBaTh, TECTUPOBAaTh, WCIBITHIBATH M WCIOIB30BaTh HMPOTrPaMMHO-alapaTHBIX CPENCTBa
BBIUHCIIUTENBHBIX CUCTEM.

BJIaJIETh:

- HaBBIKAMM PabOTHI HA CJI0KHOM KCIIEPHUMEHTAILHOM 000PYI0BaHUY;
- HaBbIKAMH OTJIaJKU [U(PPOBBIX yCTPOUCTB HA MUKPOKOHTPOJLIEPAX.

4. Coep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 110 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUaM yUEOHBIX 3aHSATHIA

TpynoeMKOCTb 110 BUAM YU€OHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 KommnonenTst MHUKPOIIPOLECCOPHBIX ) 6
CUCTEM
2 MUKpPOKOHTPOIIEPHI U UX apXUTEKTypa 2 6
MuKpoKOHTpoOJLIEep ATmega8635.
3 AnmapaTHsle cpencTBa 6 15
MHUKPOKOHTpOJLIEpa
4 Cucrema KOMaHIlT MHKPOKOHTPOJUIEPOB 6 16
AVR
5 [ToaxmnroueHue BHEWIHUX YCTPOMCTB K 6 16
MHUKPOKOHTPOJLIEPY
Unrepdeiicsl, HCIIONIb3yEMbIE npu
6 MIOCTPOCHUU CHUCTEM C HCIOJIb30BAaHUEM 8 16
MHUKPOKOHTPOJIIEPOB
Nroro yacos 30 75
ITonroToBka k 3K3aMeHy 30 gac.
OO01mas TpynoEMKOCTh 135 yac., 3 3au.en.

4.2. CopaepxaHue AUCHUILTAHBI (MOYIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemecrtp: 4 (Becennuit)
1. KoMmmoHeHThI MUKPOTIPOIIECCOPHBIX CUCTEM

OCHOBHBIE XapaKTEPUCTUKA M THUIBl MHKponpoueccopoB. CpaBHHUTEIbHBIE XapaKTEPUCTHKH
OMOJIOTMYECKMX U KPEMHHEBBIX MHKPOKOHTPOJUIEPOB. HaHOKOHTpoOIIepsl Kak MEepCHEeKTUBHbBIC
YIPABIAIOIINE yCTPOICTBA.

2. MUKPOKOHTPOJIJIIEPHI M KX apXUTEKTypa




lapBapyckas u ¢oH-HeilimaHoBckass apxurekTypa. [IpemmyinecTBa U HEJOCTATKH TOH W Jpyrou
apxuTeKTypbl. OCHOBHBIC XapaKTEPUCTUK MUKPOKOHTPOJIJIEPOB

3. MuxkpoxonTpomiep ATmega8635. AnnapaTHsle CpeacTBa MUKPOKOHTPOJIIEPA

Peructper BBOma/BeiBoma. llopThl BBOma/BeiBOma. Taiimepsr 0, 1, 2. AHalOTOBBIA KOMHapaTop.
Amnanoro-iudpoBoii  mpeoOpazoBarenb.  llocnemoBareNbHbBIE  CHHXPOHHBIM — UHTEpdeEiic.
HByxnpoBonubiii uHTepdeiic. Cucrtema npeprsiBanuii. CTopoxkeBod Taiimep. DHeproHesaBHUCHMAs
namsath gaHHbeIXx (EEPROM).

4. Cuctema KOMaH]l MUKPOKOHTposiepoB AVR

Apudmerndeckue u norndeckue komanabl. Komanapl nepenaun ynpasienusi. Komanasl nepenauu
naHHbIX. Komanabl paboTel ¢ oraenbHbIME OuTamu. KoMaHIbl ynpaBieHHS MHKPOKOHTPOJUIEPOM.
DneMeHTHl IporpaMMUpoBaHus Ha AccemOnepe.

5. TlogknroyeHue BHEIIHUX YCTPOUCTB K MUKPOKOHTPOJLIEPY

[MopkmoueHne  KBapueBoro pesoHaropa. IIporpammupoBaHHe KOH(PHUTYPALMOHHBIX — SYEEK.
[onknrouenne  kHomkw. Metoabel  OopeOBI ¢ JpeGe3rom  KOHTakToB.  [lomkioueHue
KHIKOKpUCTAJUIMYEeCKoro  muciuies.  AndasutHo-umppoBor  KK-mamukarop  Ha  Oase
MuKpokoHTposuiepa HD44780.

6. aTepdeiicel, Hcnonab3yeMble IIPU TOCTPOSHUH CHCTEM C UCHOIb30BaHUEM MUKPOKOHTPOJIIIEPOB

OpnomnpoBonubiii  uHTepdeiic. CerbMicroLAN. [Ilporokomsr cetu  MicroLAN.  Curnanst
¢uzndeckoro ypoBHs. IIpoTokonbl wHpoOpMmanmonHoro ypoBHs. Komanmet cetn MicroLAN.
YerpotictBa cetn MicroLAN. KpemuueBbiii Homep. KoHTakTHBIN TepMOMeTp. AApecyeMblid KITIOY.
Amnanoro-udpoBoii npeoOpazoBarenb. BbluncieHHEe KOHTPOIbHOH cymmbl B cetd MicroLAN.
JIByXTIpOBOJTHBIN uHTepQeic. Hudpo-ananoroselii mpeobpazoBarelib MAXS520/521.
TpexmpoBoaublii  uHTEpdeiic.  AHanoro-nudpoBoil  mpeoOpazoBarenb € MOPa3psIHBIM
ypaBHOBemnBanueM MAX1243/1242.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOAMMOM AJIsl OCYIeCTBJICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOLYJII0)

yudeOHas ayTUTOpHsl, OCHAILEHHAS! KOMITBIOTEPOM U MYJIbTUMEAUHHBIM 000py/10BaHHEM (IIPOECKTOP,
3BYKOBasi CHCTEMA).

6.IlepeyeHnb pekoMeHAYeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa

1. [lpumenenne MUKpOKOHTpOIIepoB [ Teket] : yued. mocodue aus By3oB / I. U. Jlonos ; M-Bo
oOpaszoBanus 1 Hayku Poc. ®enepaunu, Mock. pus.-texH. un-t (roc. yu-t .— M. : MOTH, 2007 .—
160 c.

JlomonHuTenpHAas IUTEparypa
1. OcHoBsl u(poBoii anekrporuku [ Texct] : yued. mocobue s By3oB / A. JI. Jlapun ; M-Bo

oOpazoBanus u Hayku PD, Mock. pu3z.-TexH. uH-T (TOC. YH-T) .— 2-€ U3[., iepepad. u gon. — M. :
M®TH, 2014 .— 281 c.

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 0CBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

www.atmel.com.



8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLeCTBJICHUU 00pPAa30BaTEeJIbHOI0
npouecca 1o JHCHUIIMHEe (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecrnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (NPH HEOOXOAUMOCTH)

[Iporpamma cxemorexuuueckoro mogenupoBanus AVR Studio.
9. MeToauyeckue yKazaHusi AJis1 00y4ar0IMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

- W3y4YeHHE TEOPETUYECCKOTO Kypca BBITIONHACTCS CAMOCTOSTEIBHO KAKIBIM CTYJACHTOM IO HUTOraM
KQKIOW W3 JCKIMH, pPe3yJbTaThl KOHTPOJIHUPYIOTCS MpENojaBaresieM Ha JICKIMOHHBIX 3aHATHSX,
HCTOJB3YIOTCS KOHCICKT JICKIUH, YUCOHUKH, PEKOMECHIyeMbIC NAHHON MPOrpaMMOM, METOAMYCCKUE
IOCoOwusI.

- pelieHHE 3aJad4 10 3aJaHUI0 TPEroIaBarelis, BhIIaHHbIC MPEIOofaBaTesieM 0 UTOraM JICKIIMOHHBIX
3aHATUH U CIAIOTCS B KOHIIE CEMECTPa, UCIOIB3YIOTCS KOHCHEKT (DJIEKTPOHHBIN) JICKIIUH, YUeOHUKH,
pEKOMEHIyeMble JaHHOW MNpOrpaMMOM, a Takke COOPHHKHM 3ajaad, BKIJIIOYAs DJICKTPOHHbIC,
y4eOHO-METOIUYECKHIE TOCOOUS.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: IIpuknagaple MaTeMaTHKa U (pU3NKa

npopuJib NOArOTOBKHU: PaanorexHuka 1 KOMIIBIOTEPHBIC TEXHOIOTUU
Oustex-mkona Paguorexuuku nu Komnerorepubix TexHonoruii
kadenpa paaAMOTEXHUKH U CUCTEM YITPABICHUS

Kypc: 2

KBaJupuKaAnus: OaxanaBp

Cemectp, (hopMBI IPOMEKYTOUHOH arTecTanuu: 4 (BeCeHHUN) - DK3aMeH

Pa3paborunk: I'1. JoHOB, KaH[. TEXH. HAyK, JOLECHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH oCcymiecTBIsTh MOKCK,
KPUTUYECKUH aHAJIN3 ¥ CUHTE3 HH(opManuy,
HNPUMEHSTh CUCTEMHBIN MOAXO ISl PELICHHS
MOCTABJICHHBIX 3a/1a4

VYK-1.1 Ananusupyet 3aaady, BBIAEISSA 3Tallbl €€ PelIeHus,
JeMCTBUS IO PELICHUIO 3a1a91

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3UPYeT U BbIOMpaeT
nH(pOpMaIINI0, HEOOXOMUMYIO ISl PEIeHHUs TTOCTaBICHHON
3a1auu

VYK-1.3 PaccmarpuBaeT pa3nuyHbBIE BapUaHTHl PELICHUS
3a[a4M, OLICHUBACT WX MPEUMYILECTBA U HEAOCTATKH

YK-1.4 I'pamotHO, JIOTUYHO, apryMEHTUPOBAaHHO
(dhopmupyeT cOOCTBEHHBIE CY)KICHHS U OLIEHKH

VYK-1.5 Ormpenenser W  OLEHHBAaeT  MPAKTHUYECKUE
MOCJIEICTBUSI BO3MOXKHBIX BAPHAHTOB PEIICHUS 33/1a491

OIIK-1 CniocobeH npuMeHSITh
(dyHIaMEHTAIbHbBIC 3HAHUS, MTOJTyUYCHHBIC B
obnact GpU3NKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HayK, U HCIIOJIb30BaTh UX B
podeCcCHOHAILHOMN I TeIBbHOCTH

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3ajady,
HaMeuarTb IIyTH €€ PEeLeHUs

OIIK-1.3 CnocobeH ompeaensTs TpaHUIbl TPUMEHHUMOCTH
MOJTyYEHHBIX PE3YJbTaTOB

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKUe MOJEIH,
MPOU3BOAUTH KOJMYECTBEHHBIE PACUETHI U OLCHKH

OIIK-4 CriocoOeH oCymIecTBIATE COOp U
00pabOTKy HAYYHO-TEXHUIECCKOH U (VITH)
TEXHOJIOTUYECKON MH(POPMAIHH /ISl PEIICHUS
(byHIaMEHTAIBHBIX U MPUKIIAJHBIX 33129

OIIK-4.1 Brmageer weTromaMu Hay4HOrO IIOMCKa |
WHTEJUIEKTYyaJlbHOTO aHalin3a WHGOpMalHud MpH PEIICHUN
3a7a4 npodeccHoHaIBHOM AesITeNbHOCTH

OIIK-4.4 Bnageer HaBbIKaMu pabOTHl C KOMIBIOTEPOM H
KOMIIBIOTEPHBIMU CETSMU C LIEJbIO NOJIyUEHUs], XpaHEHUs U
00pabOTKM Hay4yHOW (TEXHHYECKOW, TEXHOJOTHYECKOMN)
nHpopMaIun

[MK-4 Crioco0GeH KpUTHYECKH OIIEHUBATh
MPUMEHUMOCTD UCIIOJIb3YEMbIX METOIUK U
METO/IOB

[IK-4.1 3naer ymnciieHHbIe MOPSIIKN BEITWYHH, XapaKTEPHBIX
JUIS COOTBETCTBYIOLIEH MpodeccnoHaIbHON 00acTu

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B pesynbrare u3ydeHus AMCUUIUIMHBL « MUKPOKOHTPOIIIEPHD 00YYarOIUICs JOIHKEH:

3HAThb:

- IPUHIIMIIBI IOCTPOCHUS, TApaMETPhI U XapaKTEePUCTUKU LU(PPOBBIX YCTPOUCTB;

- OCHOBBI A3bIKa ACCGMGJ’Iepa;

- 00s1acTH BO3MOKHOTO IIPUMEHEHUSI MUKPOKOHTPOJIIEPOB.

yMeThb:

- CTaBUTb U pPCIIATh CXCMOTCXHUYCCKHUC 3ala4u, CBA3AaHHBIC C BBI60pOM CUCTCMbI JJICMCHTOB IIpU

3aJlaHHBIX TPEOOBAHUAX K IIapaMeTpam;

- peayin30BBIBaTh HU(POBBIE YCTPOWCTBA HA MUKPOKOHTPOJIJIEPax;

- [PHUMCHATH
MOACIINPOBAHUA,

MHUKPOKOHTPOJLIIEPHI

JUTST

peuiCHus  pas3sjiMdHbIX  BBIYHUCIMUTCIBHBIX 3a4a4d U

- INITAaHUPOBATh ONITUMAJIBHOC IMTPOBECACHUC CJIOKHOI'O SKCIICPUMCHTA,
- COo4YeCTarb 3(1)(1)6KTI/IBHBIG OIICHKU MPaBHUIIBHOCTH BI:I6paHHI)IX OKCIICPUMCHTAJIBHBIX yCJ'IOBI/Iﬁ n

[IOJIyYEHHBIX PE3yJIbTaTOB;

- UHCTAJUIMPOBATh, TCCTUPOBATH, UCIBITHIBATE W HCIIOJIB30BATH IMPOrpaMMHO-AIIIapaTHBIX CPCACTBA

BBIYUCIINTCIIBHBIX CHUCTCM.
BJA€Th:

- HaBBIKAMM PabOTHI HA CJIOKHOM KCIEPHUMEHTAILHOM 000PYI0BaHUY;
- HaBbIKAMH OTJIaJKU IIU(PPOBBIX yCTPOUCTB HA MUKPOKOHTPOJLIEPAX.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHIi, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

[IpumMepHBIE TEMBI KypPCOBBIX




1. Peanu3oBare U3MepuTenb UINTEIBHOCTS UMITY/IbCA

2. Peanu3oBarh U3MEPUTENH EMKOCTH

3. PenuzoBars u3MepuTenh HHAYKTUBHOCTH

4. Peanu3oBarh MaxMaTHBIC Yackl

5. PeanmzoBare [2C unTepdeiic ¢ uHTErpaIbHbBIM TEPMOMETPOM
6. PeanuzoBars npueMHUK AaHHBIX ¢ RS232

4. lepeyens TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM JIJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuarouuxcst

. OCHOBHBIC XapaKTEPUCTUKH U THUITHI MEKPOIIPOIIECCOPOB.

. CexImoHHbIE MUKPOIIPOIIECCOPHBIC HAOOPBHI.

. OnHOKpHUCTATHHBIC MUKPOTIPOIIECCOPHI.

. IIpomeccops! g poBoit 00padOTKN CUTHANIOB (CUTHAIBLHBIE ITPOIIECCOPHI).

1

2

3

4

5. OpnHokpuctanbHble MUKpOOBM (MUKPOKOHTPOIIEPHI).

6. CpaBHUTEIIbHBIE XapaKTEPUCTUKH KPEMHHUEBBIX U OMOJIOTMYECKUX MUKPOKOHTPOJUIEPOB.
7. HaHOKOHTpOJUIEPH! KaK NEPCIEKTHUBHBIC YIIPABIISIOIINE YCTPOHCTBA.

8

lapBapackas u ¢on-HeiimanoBckast apxutektypa. llpenmyiiecTBa u HeIOCTaTKA TOW M JIPYrou
ApXUTEKTYPHI.

9. OcHOBHBIE XapaKTEPUCTUKH MUKPOKOHTPOJIIIEPOB

10. O6mue cBeneHysI, Ha3HAYCHHUE BBIBOJIOB, BHYTPEHHSSI CTPYKTYpa.
11. [TamsiTh IpOTpamMm.

12. TIporpaMMHBII CYETUHK.

13. Peructp xomana. Jlexogep KoMaHI.

14. Briok peructpoB o0IIero Ha3HAYCHUSI.

15. ApudMeTHKo-ITOruIecKoe yCTPOHCTBO.

16. Peructp npu3HaKoB.

17. IlamsTh uncen.

18. VYkazarens creka.

19. Ynpapnstouuii peructp.

20. Peructpsl ynpaBiaeHUs U COCTOSHHUS.

21. ApudmeTHueckue 1 JOrHUeCKUe KOMaH/IbI.

22. Komanzsl nepesadu yrpaBieHHs.

23. Komanzsl nepenayu JaHHbIX.

24. KomaHzpl paObOThI C OTJEIEHBIMA OUTaMH.

25. Komanzsl ynpaBieHHs] MUKPOKOHTPOIIJIEPOM.

26. DneMeHTHI MporpaMMHUpOBaHus Ha Accemobnepe.

27. llogxmioueHne KBapleBOTro pe3oHaTopa.

28. [IporpamMmupoBaHue KOHQUTYPAIIMOHHBIX SYECK.

29. TonkmodueHue KHOMKKA. MeTobl 00phObI ¢ Jpede3roM KOHTAKTOB.
30. IoaxiroueHne KUIKOKPUCTAIITNYECKOTO THUCTITIEs!.

31. AndasurHo-nudposoii XKK-nnaukarop Ha 6a3e MukpokonTposuiepa HD44780.
32. Onnonporoansii uaTepderic. CerbMicroLAN.

33. IIporokomnsl cetn MicroL AN.

34. CurHaibl pU3HYECKOTO YPOBHSI.

35. TIpoTokonbl HHOOPMAIIMOHHOTO YPOBHSI.

36. Komanne! cetn MicroLAN.

37. YerpoiictBa cetn MicroLAN.

38. KpemHueBsIit HOMep.

39. KoHTakTHBIH TEPMOMETD.

40. AgpecyembIii KITIOY.

41. Ananoro-uudpoBoii mpeobpazoBareb.

42. BeruncneHre KOHTPOIBbHOM cyMMbI B ceTH MicroLAN.



43. JIyxmnpoBonHsiii uaTepdeiic. [ludppo-ananorossiii mpeodpazosarens MAX520/521.

44, TpexnpoBoanblii  uHTEepdelic. AHanoro-udpoBoii mnpeobpazoBaTenb ¢  MOPa3PSIHBIM
ypaBHOBemnBanueM MAX1243/1242.

HpI/IMepBI OK3aMCHAIIMOHHBIX OUIIECTOB:

busner Nel.

1. OcHOBHBIE XapaKTEPUCTUKU M TUIIBI MUKPOIPOIIECCOPOB.

2. TpexnpoBoaublii  uHTepdeiic. Ananmoro-undpoBoil npeodOpazoBareiab ¢ MOPA3PIAHBIM
ypaBHOBemuBaHreM MAX1243/1242.

buner Ne2.

1. CekunoHHBIE MUKPOITPOIIECCOPHBIE HA0OPHI.
2. JIByxmnpoBoanslii naTepdeiic. [{udpo-ananorossiii npeodpazosarens MAX520/521.

Kpurepun onennBanus

Onenka  "OTIHYHO (1o)" BBICTABIISIETCSI  CTYIEHTY, IIOKa3aBIIEeMy BCECTOPOHHUE,
CHUCTEMaTU3UpPOBaHHbIC, [IYyOOKHE 3HAaHUS Y4YEOHOW NPOrpaMMbl TUCLMIUIMHBI, MPOSBISIOMIEMY
MHTEpeC K JaHHOW MPEeAMETHOH 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
MPUMEHSTh UX Ha MPAKTHKE NP PELICHUH KOHKPETHBIX 3aa4, CBOOOTHOE U PaBUIbLHOE 0OOCHOBAaHHE
HNPUHATHIX PELLICHUAMN.

Onenka "omyHO (9)" BBICTAaBISETCS CTYACHTY, TOKAa3aBIIEMYy BCECTOPOHHUE, CUCTEMAaTU3UPOBaHHbIC,
n1yOoKHe 3HaHHUS y4eOHOM MPOrpaMMBbl JUCHUILIMHBI M YMEHUE YBEPEHHO IMPUMEHATh X HA MPAKTHKE
MIPH PELICHUH KOHKPETHBIX 3ajiad, CBOOOJHOE U NMPaBUIIbHOE 000CHOBAaHUE MIPUHATHIX PELICHUH.

Onenka  "ommuno  (8)" BBICTABIISIETCSL  CTYAEHTY,  IIOKa3aBUIEMY  BCECTOPOHHME,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHATh UX HAa MPAKTUKE NPU PELICHUH KOHKPETHBIX 3aj]lad, NPaBMIBHOE 00OCHOBAHME MPUHATBHIX
pelIeHni, ¢ HEKOTOPbIMU HEZ0UeTaMu.

Onenka "xopomo (7)" BeICTaBISIETCS CTYACHTY, €CIIM OH TBEPAO 3HAET Marepuai, TPaMOTHO M IO
CYILECTBY M3JIaraeT €ro, ymMeeT HPUMEHATh IOJy4YECHHbIC 3HAHUS Ha MNPAKTHKE, HO HEAOCTATOYHO
IrpaMOTHO 00OCHOBBIBAET MOITYUYECHHBIEC PE3YIJIBTATHI.

'

Onenka "xopomro (6)" BBICTaBISIETCS CTYAEHTY, €CIM OH TBEPJAO 3HAET MarepHall, TpPaMOTHO U TIO
CYLIECTBY M3JIaraeT €ro, yMeeT MPUMEHSITh MOTY4YCHHbIC 3HAaHHUSI Ha MPAKTUKE, HO JOIMYCKAeT B OTBETE
WIN B PELLICHNH 3a]1a4 HEKOTOPbIe HETOYHOCTH.

Onenka "xopoo (5)" BeICTaBISIETCS CTYIEHTY, €CJIM OH B OCHOBHOM 3HAeT Marepuai, rpaMOTHO H IO
CYLIECTBY M3JIaraeT €ro, yMeeT IPUMEHTh II0JTy4YEeHHbIE 3HaHUsI Ha IIPAKTUKE, HO JOIyCKaeT B OTBETE
WIH B PELICHUH 3a7a4 JOCTATOYHO OOJIbIIOE KOJMUYECTBO HETOUHOCTEH.

Onenka "ynoBineTBOPUTEIbHO (4)" BBICTABISIETCA CTYIEHTY, IIOKa3aBIIEeMYy (parMeHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJIOCTATOYHO MpaBHUJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyILIEHHUs JIOTHYECKOW MOCTIeIOBATEIILHOCTH B M3JIOKEHUH IPOTPAMMHOTO Marepuaia, HO MPH 3TOM
OH OCBOWJI OCHOBHBIE Pa3JieNibl yueOHOW NMpOorpaMMbl, HEOOXOAMMBIE Ul JaJbHEHIIero oOy4eHus, U
MOYKET MIPUMEHSTH MOJTy4YeHHbIC 3HAaHUA 110 00pa3iy B CTAHJAPTHON CUTYyallnH.

Onenka "ynoBneTBOpUTENIbHO (3)" BBICTABISIETCA CTYIEHTY, IIOKa3aBIIEMYy (parMeHTapHBIM,
pa3po3HEHHBIH XapakTep 3HaHWM, JONycKarolnlemy OmHOKH B (GOpMyIHpoBKax 0a30BBIX MOHATHH,
HapyIIEHUs] JIOTUYECKOH TI0CIEeI0BAaTeIbBHOCTH B H3JIOKEHMHM IPOrPaMMHOrO Marepuaia, ciaalbo
BJIaJIeET OCHOBHBIMHU pa3jesiaMH y4eOHOW MporpaMmbl, HEOOXOAUMBIMHE JUTS JaJIbHEHIero o0y4eHus U
C TPYZIOM IIPUMEHSIET [TOJyYCHHbIE 3HAHUS AaKe B CTAHAAPTHOW CUTYalHH.

Onenka "HEyHZOBIETBOPUTENHHO (2)" BBICTABISIETCS CTYIEHTY, KOTOpPBIA He 3HaeT OoJsbLIed YacTu
OCHOBHOTO COAEp)KaHUs y4eOHON IpOorpaMMbl JUCHMIUIMHBI, JONyCKaeT rpyOble OmMOKH B
(hopMyIIMpOBKaxX OCHOBHBIX MIPHUHIMUIIOB H HE YMEET HCIIOJIb30BaTh MOMyUYEeHHBIC 3HAHUS MIPH PELICHUU
THUIIOBBIX 33/a4.



Onenka "aeymoBrnerBoputenabHO (1)" BbICTaBIA€TCS CTYHCHTY, KOTOPBIH HE 3HAET OCHOBHOTO
cozep)kaHusl y4eOHOH MporpaMMbl IUCLUILIUHBI, JOIMycKaeT rpyOeiimune omuOKd B (GOPMYTUPOBKAX
0a30BBIX MOHATUH JUCLUIUIMHBI U BOOOIIE HE HMMEET HABBIKOB DPEIICHUS THIIOBBIX MPAKTHUYECKHX
3ajay.

5. MeTonuueckne MaTepuajbl, Onpeneasonie NPpoueaypsbl OeHUBAHUA 3HAHUI, YMEeHHH, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH

DK3aMeH MPOBOJUTCS B YCTHOU opMme.

[Ipu npoBeneHuM yCcTHOro sk3ameHa oOydaromemycs mnpepoctasisercss 60 MUHYT Ha HOATOTOBKY.
Ompoc ofyuatomerocss Mo Oujery Ha YCTHOM OJK3aMEHE HE JO/DKEH TMPEBBbINIATh JIBYX
ACTPOHOMHMYECKHUX YacOB.

Bo Bpems npoBeneHus 5Kk3aMeHa 00y4aloIecst MOTYT MOJIb30BATHCS MPOrPaMMON AUCHUIUIAHBL.



