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'IJIepBI
0 HANIPaBJICHUIO: HH(bOpMaTHKa W BBIYHUCIIMNTCIIbHAA TCXHUKA
IIpO(l)I(lJIb MnoATrOTOBKMU: KOMHBIOTepHBIe TCXHOJIOTHH WU BBIYUCIUTCIIbHAA TCXHUKA

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 apXUTEKYPTON MHUKPOKOHTPOJIIEPOB cepur Atmel 1 TeXHOIOTHH WX IPOTPaMMUPOBaHUS

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
YCTPONCTB HA MUKPOKOHTPOJIIIEPAX.

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, VK-1.2 HaxomuT, KpUTHYECKH aHAIM3UPYeT U BbIOMpaeT
KPUTUYECKUH aHAJIN3 ¥ CUHTE3 HHpopManuy, |MHGOpMANNIO, HEOOXOAUMYIO ISl PELIeHUs MOCTABICHHON
MIPUMEHATh CHCTEMHBIHN MOAXOA Ul pELIEHHsT  |3ada4u

[IOCTABJICHHBIX 3a7a4

OIIK-2 Cnocoben ucnonb3oBarh coBpemeHnbie |OITK-2.1 Criocoben MIPUMEHSTh COBPEMEHHBIE
MH(OPMAIIMOHHBIE TEXHOJIOTHU H BBIYHMCIIMTEIEHYIO TEXHHKY M CEpBUCHI ceTH MHTepHET B
MPOrpaMMHBIE CPEJICTBA MPY PellicHUH 33ja4  |o0iactu (cdepe) npodeccHoHaNBHOMN NesITeThHOCTH

npodecCHOHAIBHON IS TeIBHOCTH, COOTIoas
TpeboBaHu HHPOPMAIIMOHHOHN 0€30MacHOCTH

OIIK-3 CriocobeH cocTaBisITh U 0QOpMIIST OIIK-3.3 Bnazmeer MeTogaMu BU3yalbHOTO U TpauuecKoro
Hay4HbIC U (WJIN) TEXHUYECKUE Tpe/ICTaBICHHUS pe3yabTaToB Hay4YHOM
(TexHonornvyeckre, THHOBALIMOHHBIE) OTYETHl  |(HAYYHO-TEXHUYECKOW, WHHOBAIIMOHHON TEXHOJIOTUYECKOM)
(ryOnTIKanuy, TPOEKTHI) JEATSIILHOCTH B BUJIC OTYETOB, HAyYHBIX ITyOIMKAIHIA

[IK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaThH U 0000IIATH
nHpopMaIrio 00 akTyalbHBIX pe3yJbTaTax MCCIeJOBaHUN B
paMKax TeMaTW4YeCKOW OOJACTH CBOEH MpodeCCHOHATLHON

[IK-1 CnocoGen craBuTh, (hopMann3oBeIBaTh 1 |ACATCIBHOCTH

pemarh 3a/1auu, B ToM uncie pa3padarsiBath 1 [[IK-1.2  CriocoOeH  BBIIBUTATh  TUIOTE3bI, CTPOHTH
HCCJICA0BATh MaTEMaTHYECKUE MOJIEIH MaTeMaTH4ecKue MOAEIH ISl ONUCAaHUA H3y4aeMBIX
M3y4aeMbIX SBJICHUH U MPOIECCOB, CACTEMHO  |BJIEHHUH M MPOIIECCOB, OLIEHNBATH KAY€CTBO pa3paboTaHHOMN
aHaJIM3UPOBaTh HAy4YHbIE TPOOIEMBI, [TOJyYaTh |MOJEIIN

HOBBIC HAYTHBIC PE3YJIbTAThI [IK-1.3 CrocobeH mNpuUMEHATh TeopeTHYecKkue u (Win)
SKCIIEPUMEHTAIbHBIE METOJIbl UCCIEAOBAHUN K KOHKPETHOMN
HAay4YHOM 3ajade W HHTEPIPETUPOBATH  IOJyuYCHHBIE
PpE3yNbTaThI

[MK-2.1 3HaeT NOPUHIMUIBI TOCTPOSHUS HAyYHOHW PadOTHI,
MeTonbl cOopa M aHajW3a I[OJIyY€HHOrO Marepualia,
CHOCOOBI apryMeHTaINH

I1K-2 CrnocoOeH caMOCTOITENBHO WU B
Ka4yecTBe uJieHa (PYKOBOIUTEIS) MAJIOTO
KOJUICKTHBA OPTaHW30BEIBATh U MTPOBO/IUTH

[IK-2.2 Cnoco0eH miaHupoBaTb M MPOBOJAUTH Hay4dHBbIC
UCCIICZIOBAHMsI CaMOCTOATENIbHO MJIM B KauecTBE WIEHa
(pPyKOBOAMTEIIST) MAJIOTO HAYYHOTO KOJJICKTHBA

Hay4HBIE UCCIICIOBAHUS U UX arpoOaluio
[MK-2.3 CnocobeH mNpoBOIUTH ampoOanuioo pe3yabTaToB

Hay4YHO-UCCIIE0BATEIbCKON paboTsl MTOCPEICTBOM
MyOIMKAIMK HayYHbBIX CTaTel M yJacTusl B KOH(pEPEeHINAX

3. IlepevyeHpb MIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)
B pesynbsrare ocBOCHHS TUCIUTUIMHBI 00YYaIONTHECs JOKHEI




3HATb:

YMETB:

- IPUHLIUIIBI TOCTPOCHUS, TAPAMETPBl U XapaKTEPUCTUKU HU(POBBIX yCTPOUCTB;

- OCHOBHI sI3bIKa AcceMOiepa;

- 00J1aCTH BO3MOKHOTO OPUMCHCHUSA MUKPOKOHTPOJUICPOB.

- CTaBUTh WU pCUIaTb CXCMOTCXHUYCCKUEC 3aa4du, CBIA3aHHBLIC C BBI60pOM CUCTEMbI 3JIECMCHTOB IIpH

3aJaHHbIX Tpe6OBaHI/I$IX K ImapamMeTpam,

- peanan30BbIBaTh IU(POBBIE YCTPOWCTBA HA MUKPOKOHTPOJIIEPAX;

- [OPUMCHATH MHUKPOKOHTPOJUICPBI [AJId PCHICHUA  PA3JIMYHBIX  BbBIYUCIIUTCIBHBIX

MOJCIIUPOBAHUA;

- INTaHUPOBATH OINITUMAJIBHOC NPOBCACHUC CIIOXKHOT'O OKCIICPUMCHTA,

3agay  u

- couetath A(P(EKTUBHbIE OLEHKH NPABUIBHOCTH BBIOPAHHBIX SKCIHEPUMEHTANBHBIX YCIOBUH U

MOJIYYCHHBIX PC3YJIbTATOB,

- HMHCTAJUIMPOBATb, TCCTUPOBATb, MCIBITHIBATL W HCIIOJIB30BaTh HNPOrpaMMHO-AIIapaTHBIX CPCACTBA

BBIYHCIIUTCIIBHBIX CUCTCM.

BJIAJIETh:

- HaBbIKaMH pa6OTBI Ha CJIO’KHOM 3KCIICPUMCHTAJIbHOM O60py;[OBaHI/II/I;

- HaBBIKAMM OTJIAJIKU IIM(POBBIX YCTPOHCTB HA MUKPOKOHTPOJLIEPAX.

4. Conep:xanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKa3aHueM
OTBEJE€HHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB H BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOYIIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb 10 BHJAM Y4eOHBIX 3aHATHH, BKITIOYAs
CaMOCTOSTENIbHYIO padoTy, Jac.
Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
| KomnoneHThb! MHUKPOIIPOLIECCOPHBIX ) 6
CUCTEM
2 MUKpPOKOHTPOIIEPHI U UX apXUTEKTypa 2 6
MUuKpoKoHTpoIuIep ATmega8635.
3 AnmaparHele cpencTBa 6 15
MHUKPOKOHTpOJIJIEpa
4 Cucrema KoOMaHJT MMKPOKOHTPOJUIEPOB 6 16
AVR
5 [logkiroueHne BHEIIHUX YCTPOWCTB K 6 16
MUKPOKOHTPOJLIEPY
Unrepdeiichr, HCIIONb3yEMbIE npu
6 IIOCTPOEHUU CUCTEM C HUCIOJIb30BAaHUEM 8 16
MUKPOKOHTPOJIIEPOB
Hroro yacos 30 75
[TonroToBka K 3K3aMeHy 30 gac.

Oobmas TpynoEMKOCTb

135 ygac., 3 3au.en.

4.2.

Coneprxanue JUCIUIUIMHBL (MOAYIS), CTPYKTYPUPOBAHHOE IO TeMaM (pazzeiam)

Cemecrtp: 4 (Becennuit)

1. KoMnoHeHTBI MHUKPOIPOUCCCOPHBIX CUCTCM




OCHOBHBIE XapaKTEPUCTUKA M THUIBl MHKponpoueccopoB. CpaBHHUTEIbHBIE XapaKTEPUCTHKH
OMOJIOTMYECKUX U KPEMHHEBBIX MHKPOKOHTPOJUIEPOB. HaHOKOHTpoOIepsl Kak MEepCHEeKTUBHbBIC
YIPABIAIOIINE yCTPOICTBA.

2. MUKPOKOHTPOJIJIIEPHI M KX apXUTEKTypa

lapBapackas u ¢on-HeilimaHOBcKass apxurektypa. lIpemmyIinecTBa U HEAOCTATKH TOHW W Jpyrou
apxuTeKTypbl. OCHOBHBIE XapaKTEPUCTUK MUKPOKOHTPOJIIIEPOB

3. MuxkpoxouTpomiep ATmega8635. AnmapaTHsle cCpecTBa MUKPOKOHTPOILIEpa

Peructpel BBO#a/BhiBOfa. [lopThl BBOma/BeIBoma. Taiimepwsr 0, 1, 2. AHaJIOTOBBIN KOMITaparop.
Amnanoro-uu¢poBoii mpeobpa3oBarelb. ITocnenoBarenpHBIN CUHXPOHHBIN uHTepQeic.
JByxnpoBonublii uHTEepdeiic. Cucrema npepsiBanuii. CTOpokeBoW Taiimep. DHeproHe3aBHUCHMAs
namsaTh JaHHbix (EEPROM).

4. Cucrema KOMaH MUKPOKOHTpoiiepoB AVR

Apudmernueckne M yoruueckue komasasl. Komanzip! nepemaun ynpasineHus. Komannasl nepenaun
nanabiX. Komannael pabotel ¢ oTaenbHbIME Outamu. KomaHapl ynpaBieHHs] MHUKPOKOHTPOJUIEPOM.
DneMeHTHl IporpaMMUpOBaHus Ha AcceMOiepe.

5. IlogkiroyeHue BHEMIHUX YCTPOUCTB K MUKPOKOHTPOJLIEPY

[TopkmioueHne  KBapueBoro pesoHaropa. IlporpammupoBaHMe KOH(HUIYpPALMOHHBIX — SYEEK.
[Mopkmouenne  kHOmkWM.  Mertomel  OopsOBI ¢ ;pebe3rom  KoHTakToB.  [lopkimtoueHne
KUJIKOKpUCTAIIMUECKoro  auciuies.  AndasutHo-tudpposoit  KK-unamkatop Ha  Oasze
MHuKpokoHTposuiepa HD44780.

6. HHTCp(beﬁCBI, HUCIOJIb3YCMBbIC IIPU ITOCTPOCHUU CUCTEM C UCIIOJIB30BAHNCM MUKPOKOHTPOJIJICPOB

OnnonpoBonneiii  uHTepdeiic. CerbMicroLAN. IIporokomsr cetn  MicroLAN.  CurHanbt
¢usnueckoro ypoBHs. IIpotokonsl wmHpopMmaumonHoro ypoBHs. Komannet cetu MicroLAN.
YerpotictBa cetrt MicroLAN. KpemuwneBblii Homep. KoHTakTHBINM TepMoMeTp. AApecyeMblid KITIOU.
Amnanoro-unpoBoil mnpeoOpas3oBareib. BrruucieHne KOHTpoabHOW cyMMbl B ceTd MicroLAN.
JIByXTIpOBOTHBIN nHTepGeic. [Mudpo-ananorossii nmpeobpa3oBarelib MAXS520/521.
TpexmpoBoaubiii  uHTEpdeiic.  AHanoro-uudpoBoil  mpeoOpasoBarelb € NOPa3psSLIHBIM
ypaBHOBemBaHreM MAX1243/1242.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJIl OCYLIeCTBJIECHHNS 00pa30BaTEJILHOIO
npouecca 1no JUCUUILInHE (MOIYJII0)

yueOHast ayTUTOpHs, OCHAIICHHAS KOMIIBIOTEPOM U MYJIBTUMEIUHHBIM 000pya0BaHHEM (IIPOEKTOD,
3BYKOBasi CHCTEMA).

6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI

OcHoBHas JiuTeparypa
1. Ilpumenenne MUKpOKOHTposiepoB [Teket] : yued. mocodbue ans By3oB / I. U. lonos ; M-Bo
oOpazoBanus u Hayku Poc. @enepanuu, Mock. pus.-texH. un-t1 (toc. yH-T .— M. : MOTH, 2007 .—
160 c.

JlononHuTeNbHAS TUTEPATypa
1. OcHoBbl M poBoii AnekTpoHnKH [Tekcer] : yueb. mocodue aist By30B / A. JI. Jlapun ; M-Bo
oOpa3zoBanus u Hayku PD, Mock. ¢pus.-TexH. uH-T (ToC. yH-T) .— 2-€ u31., nepepad. u gon. — M. :
M®TH, 2014 .— 281 c.



7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCUHMILIUHBI (MOLYJIs1)

www.atmel.com.

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredyeHust
¥ HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

[Mporpamma cxemorexuuveckoro mojenupoBanust AVR Studio.
9. MeTonuueckue yKa3anus 1J1s 00y4al0IIUXCs 110 0CBOEHHIO TUCHMILTHHBI (MOTYJIsT)

- W3yuY€HHE TEOPETUYECKOIO Kypca BBIIOIHAETCS CAMOCTOSTENbHO KaKIbIM CTYIEHTOM II0 HTOram
KOKIOW M3 JIEKIUH, pe3ynbTaTbl KOHTPOJIUPYIOTCS THPENOJaBaTelieM Ha JIEKIMOHHBIX 3aHATHX,
UCTIONB3YIOTCSl KOHCHEKT JIeKINH, y4eOHUKH, PEKOMEHIyeMble JaHHOH NMpOrpaMMoii, METOAWYECKHE
mocoous.

- pelleHue 3a4a4 MO 3aJaHuI0 MPEnojaBaTels, BhIJAaHHbIC MPENoAaBaTesieM 10 UTOraM JIEKIIMOHHBIX
3aHATUH W CIIAIOTCS B KOHIIE CEMECTpa, UCTIIONB3YIOTCS KOHCIEKT (DIIEKTPOHHBIN) JIEKIUH, YIeOHUKH,
pEKOMEHJIyeMble JaHHOW MpOrpaMMoOi, a Takke COOpHUKM 3alady, BKIIOYas 3JIEKTPOHHBIC,
y4eOHO-METOTUIECKHE TTOCOOMS.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: HNudopmarrka 1 BEIYUCTUTEIEHAS TEXHUKA

npopuJib NOArOTOBKHU: KomnbroTepHble TEXHOIOTUH U BHIYUCIUTEIbHAS TEXHUKA
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,
NPUMEHSTh CUCTEMHBIN MOAXO ISl PELICHHS
MOCTABJICHHBIX 3a/1a4

VYK-1.2 HaxomuT, KpUTHUYECKH aHAIM3HPYET U BbIOMUpaeT
nHpOpMaLKI0, HEOOXOOUMYIO AJISl PELICHUS! IMOCTaBICHHON
3a7a4n

OIIK-2 CriocobeH ucrnonb30BaTh COBPEMEHHBIE
MH()OPMALMOHHBIE TEXHOJIOTUHU U
POrpaMMHBIEC CPEACTBA MIPU PEIICHUHN 331349
poheCCUOHATBHOM JIeITENILHOCTH, COOTIOnas
TpeboBaHUg MH)OPMAIIMOHHOW OE30TIaCHOCTH

OIIK-2.1 Criocoben MIPUMEHSATh COBPEMEHHEBIE
BBIYMCIIMTEIBHYIO TEXHUKY WM CEpBUCHI ceTH VHTepHeT B
obmactu (cdepe) mpodeccrnoHaTbHON AeATEIIEHOCTH

OIIK-3 CriocobeH cocTaBisTh U 0HOpMIIATH
Hay4HbIC U (UJTM) TEXHUYECKHE
(TeXHOIOTUYeCKHEe, NHHOBAIIMOHHBIE) OTYETHI
(myGnuKanum, MpoeKThI)

OIIK-3.3 Bnageer mMeToamMu BU3yaJbHOTO U TpadudecKoro
MpeCTaBICHUS pe3yapTaToB Hay4qHOU
(Hay9IHO-TEXHUYECKOH, MHHOBAIIMOHHONW TEXHOJOTHYECKOH )
JeSITETLHOCTU B BUJIE OTYETOB, HAYYHBIX IMyOIHKAIINi

[IK-1 Crocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aJa4u, B TOM YUCIIe pa3padaThIBaTh U
MCCIIE/I0BAaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TTOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

[MK-1.1 CnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nH(pOpMaNKIO 00 aKTyal bHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0macTu cBoed mpodeccHoHaTbLHOU
JEATEIIEHOCTH

[IK-1.2 CnocoOeH  BbABHrarh  THUIIOTE3bl, CTPOUTH
MaTeMaTHUYeCcKue MOAENM Ul OIHUCaHMA H3ydaeMbIX
SIBIICHUH U MPOLIECCOB, OLEHUBATh KAUECTBO pa3padoTaHHON
MOJENN

[MK-1.3 CnocobeH NpUMEHATh TeopeTHueckne W (W)
JKCIIEPUMEHTAJIbHBIE METOJIbl MCCIEJOBaHUN K KOHKPETHON
HAayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
pE3yIbTaThl

I1K-2 CiocobeH caMOCTOSTEILHO HIIA B
Ka4eCTBE dieHa (PYKOBOIUTEIIS) MAJIOTO
KOJUIEKTUBA OPTraHU30BLIBATH M MPOBOIUTH
Hay4YHbIC UCCIICJIOBAHUS U UX allPOOaIUio

[IK-2.1 3nHaeT HOpUHLUIBI MOCTPOEHUS HAYYHOW PadOTHI,
MeTogsl cOopa W aHanmM3a TIOJyYEHHOTO MaTepHala,
CHocoObI apryMeHTallH

[MK-2.2 Cnoco0eH TulaHUpOBaTh ¥ TPOBOJAWTH HaydHBIE
HCCIICAOBAHMUSI CaMOCTOSITEIbHO MJIM B KauecTBE WICHA
(pyxoBoznuTeNs ) MaJIOTO HAYYHOTO KOJUIEKTHBA

[IK-2.3 CnocobeH mNpoBOAWTH ampoOaIuio pe3yiIbTaToB
HAYYHO-HCCIIE0BATEILCKON paboThI MOCPEICTBOM
TyONMKAIMY HAYYHBIX CTAaTeH U y4acTusl B KOH(pEepeHIuIx

2. Iloka3aTe/in OLIEHUBAHUA KOMITETEHIU

B pesynbrare n3ydeHus AUCIUTUIMHBL « MUKPOKOHTPOJIIEPEI» 00YYarOIIUICS TOTKEH:

3HATb:

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

- OCHOBHI sI3bIKa AcceMOiepa;

- 00J1aCTH BO3MOKHOTO OPUMCHCHUS MUKPOKOHTPOJUICPOB.

yMeTh:

- CTaBUTh WU pCUIaTb CXCMOTCXHUYCCKUE 3aa4du, CBA3aHHBLIC C BBI60pOM CUCTEMbI 3JIEMCHTOB IIpH

3aJaHHbIX Tpe6OBaHI/I$IX K ImapamMceTpam,

- peann30BbIBaTh IU(POBBIE YCTPONWCTBA HA MUKPOKOHTPOJIIEPAX;

- [PHUMCHATH
MOJCIIUPOBAHUA;

MUKPOKOHTPOJUIEPHI

IS

pelicHrud  pas3IMYHBbIX  BBIYUCIMUTCIIBHBIX 3aa4 U

- IJTAHUPOBATh ONTUMAIBHOE ITPOBEACHHUE CIIOKHOTO 3KCIIEPUMEHTA;
- couetarth A(P(EKTUBHbIE OLEHKH INPABUIBHOCTH BBIOPAHHBIX SKCHEPUMEHTANIBHBIX YCIOBUH U

MOJIYYCHHBIX PC3YJIbTATOB,

- WHCTAJUIMPOBAThb, TCCTUPOBATb, MCIBITHIBATL W HCIIOJB30BAaTh IHNPOrpaMMHO-AIIIapaTHBIX CPCACTBA

BBIYHCIIUTCIIBHBIX CUCTCM.
BJIaJd€Th:




- HaBBIKAMM PabOTHI HA CJIOKHOM SKCIEPHUMEHTAILHOM 000PYI0BaHUY;
- HaBbIKAMH OTJIaJKU IU(PPOBBIX yCTPOUCTB HA MUKPOKOHTPOJLIEPAX.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylleMy KOHTPOJII0

[IpumepHbIE TEMBI KypCOBBIX

1. Peanu3oBaTh U3MEpPUTEND JUTUTEIBHOCTS UMITYJIbCA

2. Peann3oBaTh U3MEPUTETH EMKOCTH

3. Penu3zoBarh U3MEpUTEND HHIYKTUBHOCTH

4. Peann3oBaTh MIaXMaTHBIE YaChl

5. PeasnmzoBare [2C unTepdeiic ¢ MHTErpaIbHBIM TEPMOMETPOM
6. PeasinzoBarh npreMHHK AaHHBIX ¢ RS232

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA NIPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

. OCHOBHBIE XapaKTEPUCTHKH U THITBI MUKPOIIPOIIECCOPOB.

. CeKLMOHHBIE MUKPOIIPOLIECCOPHBIE HAOOPBI.

. OIHOKPHCTAJIBHBIE MUKPOIIPOLIECCOPHI.

. IIpomeccops! nnppoBoit 06pabOTKH CUTHAJIOB (CUTHAILHBIC TIPOIIECCOPHI).

1

2

3

4

5. OpnHokpuctanbHble MUKpOOBM (MUKPOKOHTPOJLIEPHI).

6. CpaBHUTENIBHBIC XapAKTEPUCTUKHA KPEMHHEBBIX 1 OMOJIOTMYECKIX MUKPOKOHTPOJIIEPOB.
7. HaHOKOHTpOJUIEPHI KaK NIEPCIEKTUBHBIC YIIPABISIOIINE YCTPOUCTBA.

8

lapBapyckas u ¢don-HeiimanoBckasi apxutekTypa. [IpenmyinecTBa U HEIOCTaTKA TOW M JIPYrou
ApXUTEKTYPHI.

9. OcHOBHBIE XapaKTEPUCTUKH MUKPOKOHTPOJUIEPOB

10. OGmue cBeneHusl, Ha3HAYCHHE BBIBOAOB, BHYTPEHHSSI CTPYKTYpa.
11. ITamsTH IpOrpamm.

12. TIporpaMMHBIN CYETUHK.

13. Peructp xomann. Jlekoaep KOMaH/I.

14. briok perucTpoB 00IIEro Ha3HAYCHUSI.

15. ApudMeTnKo-I10rudecKkoe ycTpoicTBo.

16. Peructp npusHaKos.

17. TlamsTh yncen.

18. VYkaszarens cTeka.

19. Yopansitomuii peructp.

20. Peructpsl ynpaBieHHUs U COCTOSHHUS.

21. ApudpmeTnueckue 1 JOrHUECKUE KOMaHIbI.

22. Komanzsl nepesadu yrnpaBieHHUs.

23. Komanpasl nepegauu JaHHBIX.

24. Komauzpl pabOTHI C OTACTLHBIMH OUTaMU.

25. Komanzs!l ynpasiaeHUs] MUKPOKOHTPOJIIIEPOM.

26. DneMeHTHI IporpaMMHUpOBaHus Ha AccemoOiepe.

27. IlogkmoueHHe KBapLEBOTO pe30HaTOpa.

28. [IporpaMMupoBaHie KOHQUTYPALMOHHBIX SYEEK.

29. IlopkmoueHue KHONMKU. MeToapl 00peObI ¢ Jpede3roM KOHTAKTOB.
30. ITogxroueHne KUIAKOKPUCTAIIIMIECKOTO TUCIIIIES.

31. Andasurno-undposoii XKK-unankarop Ha 6a3e mukpokonTposuiepa HD44780.
32. Ognonposoausiiit nuatepdeiic. CerbMicroLAN.

33. IIpotokomst cetn MicroLAN.

34. CurHaibl pU3HYECKOTO YPOBHSI.

35. IIpoTokonbl HHGOPMAITMOHHOTO YPOBHSI.

36. Komannsr cetu MicroLLAN.

37. YerpotictBa cetu MicroLAN.



38. KpemHueBsbIit HOMep.

39. KoHTakTHBIH TEPMOMETD.

40. AgpecyembIii KITIOY.

41. Ananoro-uudpoBoii mpeobpazoBareb.

42. BeruncneHre KOHTPOIBHOM cyMMbI B ceTH MicroLAN.

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

44, TpexnpoBoaHblii  uHTEepdelic. AHanoro-nudpoBoii mnpeobpazoBaTenb ¢  MOPa3PSIHBIM
ypaBHOBemnBanueM MAX1243/1242.

HpI/IMepBI OK3aMCHAIIMOHHBIX OUIIECTOB:

buner Nel.

1. OcHOBHBIE XapaKTEPUCTUKU M TUIIBI MUKPOIPOIIECCOPOB.

2. TpexnpoBoaublii uHTepdeiic. Ananmoro-undpoBoil npeobOpazoBareiab ¢ MOPA3PSIAHBIM
ypaBHOBemBaHreM MAX1243/1242.

buner Ne2.

1. CekunoHHBIE MUKPOITPOIIECCOPHBIE HA0OPHI.
2. JIsyxmnpoBoanslii uaTepdetic. [{udpo-ananorossiii npeodpazosarens MAX520/521.

Kpurepun onennBanus
Onenka "OTIHYHO (1o)" BBICTABIISIETCSI  CTYIEHTY, IIOKa3aBIIEeMy BCECTOPOHHUE,
CHUCTEMaTU3UPOBaHHbIC, [IyOOKHE 3HAaHUS Y4YEOHOW NPOrpaMMbl TUCLMIUIMHBI, MPOSBISIOMIEMY
MHTEpeC K JaHHOW MPEeAMETHOH 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
MPUMEHSATh UX Ha MPAKTHKE NP PELICHNH KOHKPETHBIX 3aa4, CBOOOTHOE U PaBUIbLHOE 0OOCHOBaHHE
HPUHATHIX PELICHAMN.

Onenka "om4HO (9)" BBICTAaBISETCS CTYACHTY, TOKAa3aBIIEMy BCECTOPOHHUE, CUCTEMAaTU3HPOBaHHbIC,
n1yOoKHe 3HaHHUS y4eOHOM MPOrpaMMBbl JUCHUILIMHBI M YMEHUE YBEPEHHO MPUMEHATh X HA MPAKTHKE
MIPH PELICHUH KOHKPETHBIX 3ajad, CBOOOJHOE U NMpaBUIIbHOE 000CHOBAHUE IPUHATHIX PELICHUH.

Onenka  "ommuno  (8)" BBICTABIISIETCSl  CTYAEHTY,  IIOKAa3aBUIEMY  BCECTOPOHHME,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHATh UX HAa MPAKTUKE NPU PELICHUH KOHKPETHBIX 3ajlad, NPaBUIbBHOE 00OCHOBAHHE MPUHATHIX
pelIeHni, ¢ HEKOTOPbIMU HEZ0UeTaMu.

Onenka "xopomo (7)" BeICTaBISIETCS CTYACHTY, €CIIM OH TBEPAO 3HAET Marepuai, TPaMOTHO M IO
CYILECTBY M3JIaraeT €ro, ymeeT HPUMEHATHh IOJY4YCHHbIC 3HAHUS HAa NPAKTHKE, HO HEAOCTATOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIE PE3YIIBTATHI.

Onenka "xopomro (6)" BBICTaBISIETCS CTYAEHTY, €CIIM OH TBEPJAO 3HAET MarepHall, TpPaMOTHO U TIO
CYLIECTBY M3JIaraeT €ro, yMeeT MPUMEHSITh NOITY4YCHHbIC 3HAaHHUSI Ha MIPAKTUKE, HO JOIMYCKAeT B OTBETE
WIN B PELICHNH 3a]1a4 HEKOTOPbIe HETOYHOCTH.

Onenka "xopoio (5)" BeICTaBISIETCS CTYIEHTY, €CJIM OH B OCHOBHOM 3HAeT Marepuai, rpaMOTHO H IO
CYLIECTBY M3JIaraeT €ro, yMeeT IPUMEHATh II0JIy4YEeHHbIE 3HaHUsI Ha IIPAKTUKE, HO JOIyCKaeT B OTBETE
WIH B PELICHUH 3a7a4 JOCTATOYHO OOJIbIIOE KOJTMUYECTBO HETOUHOCTEH.

Onenka "ynoBneTBOpPHUTEIbHO (4)" BBICTABISIETCA CTYIEHTY, IIOKa3aBIIEeMYy (parMeHTapHBIM,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJIOCTATOYHO IpaBHJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyIIEHUs JIOTHYECKOW MOCTIeIOBATEIILHOCTH B M3JIOKEHUH IPOTPAMMHOTO Marepuaia, HO MPHU 3TOM
OH OCBOWJI OCHOBHBIE Pa3JieNibl yueOHOW NMpOorpaMMbl, HEOOXOAMMBIE Ul JaJbHEHIIero oOy4eHus, U
MOJKET MIPUMEHSTH MOJTyuYeHHbIE 3HAHUA 110 00pa3iy B CTAHJAPTHON CUTYyalLlnH.



Onenka "ymoBneTBopHuTedbHO (3)" BBICTABISIETCS CTYJEHTY, IIOKa3aBIIeMy (parMeHTapHBIMH,
Pa3po3HEHHBIH XapakTep 3HaHWMW, AOMycKaloulemy OomHOKH B (QopMyaupoBKax 0a30BbIX MOHATHH,
HapyLICHUs] JIOTHYECKOM IOCIEeIOBAaTENbHOCTH B M3JIOKEHUM IPOrPaMMHOIO MaTepuana, ciado
BJIaJle€T OCHOBHBIMH pa3lielaMi y4eOHOH MporpaMMbl, HEOOXOJUMBIMH AJIsl JalibHEHIIero o0y4eHus u
C TPYAOM IIPUMEHSET MOIy4YEeHHbIC 3HAHU JJa’Ke B CTAHAAPTHON CUTYalHH.

Onenka "HeymOBIETBOpUTENLHO (2)" BBICTABISETCS CTYIEHTY, KOTOPBHIA HE 3HAeT OOJbIIeH YacTh
OCHOBHOTO COZCP)KaHUSl Y4eOHOH TporpaMMbl JUCHMIUIMHBI, JOMYCKaeT rpyOble OMMOKH B
(bopMyIHpPOBKaX OCHOBHBIX NPHHIUIIOB U HE YMEET UCIIOJIb30BaTh IOJyYCHHBIE 3HAHHS NPH PEIICHUN
TUTOBBIX 3a]a4.

Onenka "ueymoBnerBopuTenbHO (1)" BBICTABISIETCS CTYIEHTY, KOTOPBI HE 3HA€T OCHOBHOTO
cojiep KaHusl y4eOHOH MpOorpaMMbl IUCHUILTUHBI, JOMycKaeT rpyOeiiine omuOKu B (GOpPMYITUPOBKAX
0a30BBIX TOHATHH TUCHUILUIMHBI U BOOOIIE HE WMEET HABBIKOB DPEIICHUS THIIOBBIX MPAKTHYECKHX
3ajad.

5. MeTonuveckne MaTepuabl, onpeneasone Npoueaypbl OLeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJIbHOCTH

DK3aMeH NPOBOAUTCS B YCTHOH Qopme.

ITpu mpoBeneHMH YCTHOTO 3K3aMeHa oOywaromemycst npenocrasisercss 60 MUHYT Ha MOATOTOBKY.
Onpoc oOyuaromerocst mo OWJeTy Ha YCTHOM 5JK3aMEHE HE JOJDKEH MpeBBIIIaTh ABYX
aCTPOHOMMUYECKUX YaCOB.

Bo Bpems npoBeieHuUs 9K3aMeHa 00y4aroIuecst MOTYT MOJIb30BaThCs POrPaMMOM AUCIUITIIHHBL.



