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

YTBEPKAEHO
JupexTop pu3TEeX-IMIKOJIbI
3JIeKTPOHHUKH, JOTOHMKHU U
MOJICKYJISIPHOH QU3UKH

B.B. UBanoB

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

o AMCHUIIJIMHE: MI/IKpOKOHTpOJ'IJ'IepBI B COBPECMCHHOM (1)I/I3I/I‘I€CKOM OKCIICPUMCHTC
0 HANIPaBJICHUIO: HpI/IKJ'IaI[HBIC Mar€MaTuKa nu (1)I/I3I/IKa
HpO(l)PIJIb MnoATrOTOBKMU: duzuka MEPCICKTUBHBIX TEXHOJIOTHI: QJICKTPOHHKA U KBAHTOBLIC TCXHOJIOTUHN

OduzTex-mkona IneKTpoHuku, @oToHnku 1 Monekynspaoit Puzuku
kadeapa GOTOHUKHU

Kypc: 4

kBaTuuKkanus: OaxanaBp

Cemectp, hopMBI IPOMEKYTOUHOH arTectanuu: 8 (BeceHHul) - JlnuddepeHunpoBaHHbIi 3a4eT

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

CamocrositensHas pabora: 60 gac.

Bcero gacos: 90, Bcero 3a4. ef.: 2

[Iporpammy coctaBui: A.E. Koponbkos

[Iporpamma obcyxaena Ha 3aceqanuu kadenpst poronuku 29.05.2020



AHHOTANMA

Kypc "MUKpOKOHTpOJIIEPE B COBPEMEHHOM (DPU3UYECKOM DdKCIIepUMeHTe" MpeycMarpuBacT O3HAKOMIICHHE
CTYOCHTOB C MPUHLUMIOM pPabOTBl W OCHOBAMH CO3JIAHHUS OJIEKTPOHHBIX YCTPOHCTB Ha 0aze
MHUKPOKOHTPOJLIIEPOB.

3amaun Kypca:

- TmpuoOpeTeHHe CTyAeHTaMu 0a30BBIX TEOPETHUYECKUX 3HAaHUM B o00nactu UUPPOBON 3IIEKTPOHUKH;
MOATOTOBKA  CTYIEHTOB K CAaMOCTOATENFHOM  pa3pa0OTKe  JIEKTPOHHBIX  YCTPOWCTB Ha  0Oase
MHUKPOKOHTPOJIIIEPOB.

Ilo pe3ysibTaTaM OCBOCHHA KypCa CTYACHT OOJIKCH:

3HaTh:

- 0a30BbIe OJOKM MHKPOKOHTPOJUIEPOB M MX Ha3Hau€HHUE, 3HATh OCHOBHBIC MHTEPQEICHl mepeaadn AaHHBIX
MEX/ly MUKPOKOHTPOJJIEPOM U BHEILIHUMH YCTPOMCTBAMHU.

YMeTs:

- compsiraTb MHUKPOKOHTPOJUIEP C BHEIIHUMH AHAJOTOBBIMH M LU(PPOBBIMH yCTPOHCTBAMH, OCYIIECTBIATH
00MEH JaHHBIMH MKy MUKPOKOHTPOJIEPOM U KOMIIBIOTEPOM.

Bnaners:

- HaBBIKAMH TPOEKTHPOBAHHS DJICKTPOHHBIX YCTPOWCTB Ha 0a3e MHUKPOKOHTPOJUIEPOB M HABBIKAMHU CO3IAHHS
MPOrPaMMHOT0 o0ecTieueH s A1l MUKPOKOHTPOJIJIEPOB.

OcHOBHOE coJepxaHHue Kypca U3JIOKEHO B CIEAYIOIIUX pa3aesax:

. bunosnsipHele 1 noneBble TPAaH3UCTOPHI

. YIIpaBiieHHE HAarpy3Kou IMMOCTOSSHHOI'O TOKa

. Apxurekrypa MK na npumepe 8-6utHbix RISC MukpokoHTpoIiepoB mpousBocTea Atmel
. Moaxmrouenne MK u criocoObI TaKTHPOBAHMYSI

. [TopTel BBOAa-BBIBO/IAa 001Ier0 Ha3HaueHuss MK

. Mcnionb30BaHue IOPTOB BBOJA-BbIBOJIA HA IIPUMEPE IOAKIIIOUEHUS CBETOJUOAA U KHOIIKH

. Taitmepsr B MK

. Cucrema nipepbiBanuil. Koneunsie apromarsl Mypa u Munu

0 3 O L AW~

Ne)

. Ananoro-nudpoBoe npeodpazoBaHue

10. JKuakokpucraminiecKue HHAMKATOPHI Ha Oa3e koHTpouiepa HD44780
11.  OpHompoBonHBIH UHTEpQEIC epeaaun JaHHbIX |-wire

12. TlocnenoBarenbublii uHTepdetic nepenaun nanasix UART

13. TlocnenoBarenbHbIl mHTEpdElic nepenaun naHHbIx SPI

14. JIsynipoBoanblii muHTepdetic nepenaun nanubix 12C

1. lean u 3apa4n
Heab nucUMMINHBI

- O3HAKOMHTH CTYJICHTOB C IPUHIMIIOM pabOThl M OCHOBAMH CO3JaHMS DJIEKTPOHHBIX YCTPOMCTB Ha
0a3e MUKPOKOHTPOJIEPOB.

33]13‘[]([ JAUCHUIIINHBI

- MpUOOpETeHHEe CTYJAeHTaMHU 0a30BBIX TECOPETUYECKUX 3HAHWUU B 00NMAcCTH IMUGPOBOW AIIEKTPOHUKHU;
MOATOTOBKA CTYAGHTOB K CaMOCTOSITENIHOM pa3pabOTKe OJJIEKTPOHHBIX YCTPOMCTB Ha 0ase
MHKPOKOHTPOJLIEPOB.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHIA:

Kox 1 HanMeHoBaHHE KOMIIETEHIINHA | NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH




YK-1 CriocobeH oCyIIecTBISTh [TOUCK,
KPUTHYECKUI aHAJIM3 U CUHTE3 HHPOPMALHH,
NPUMEHSATh CUCTEMHBIH MOXO/ sl PEICHUS
MOCTABJICHHBIX 33]1a4

VYK-1.1 Ananusupyert 3aaady, BbIJIEISA 3TAIbl €€ PEelIeHus,
NeMCTBUS IO PELICHUIO 3a1a91

VYK-1.3 PaccmarpuBaeT pas3iHyHBIE BapUaHTHl PELICHUS
3a[1auy, OLICHUBAET UX NIPEUMYILECTBA U HEOCTaTKU

[IK-1 CnocoGeH mi1aHupoBaTh U NPOBOAUTH
Hay4YHbIE SKCIIEPUMEHTHI (B N30paHHOM
MPEIMETHOM 001acTH) U (MJIN) TEOPETUIECCKHUE
(aHATMTHYECKIE M IMUTAIIMOHHEIC)
HCCIICAOBAHHUS

IIK-1.1 Bnageer  yHmameHTambHBIMU
3aKOHAMU M TEOPHUSIMU COBPEMEHHOU (DPU3UKH

IIOHATUSAMU,

I[IK-1.4 VYmeer cTpoUTh MAaTEMaTUYECKUE MOACIH MJIA
ONMHMCAHMSI W MCCIEAOBaHHUA TIPOLECCOB M SABIECHUH B
COOTBETCTBYIOIIUX HAYYHBIX 001aCTIX

[IK-1.8 Brnameer HaBbIKamMu pabOTHI C COBPEMEHHBIMU
SI3BIKAMHU [IPOIPAMMHPOBAHUS M TPOTPAMMHBIMU TTaKETaMHU
ISl HAYYHBIX PacueToB

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

[IK-4.3 Cnocobern 000CHOBaTh NPUIHMHHO-CIICIACTBECHHBIC
OTHOLLUEHHUSI UCIOJIb3YEMBIX IIOHATHI U MOJENEH

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI 0 JUCHUILINHE (MOLYJII0)
B pesynbTrare 0cBOHUS AUCLUIIMHBI 00y4alOIINeCs JOIKHbI

3HATb.

- 0a3oBble OJIOKM MUKPOKOHTPOJUIEPOB WM WX Ha3HAYCHHE, 3HATh OCHOBHBIC MHTEpQEHCH mepenaqn
JTaHHBIX MEKIY MUKPOKOHTPOJICPOM M BHEITHUMHU YCTPOWCTBAMHU.

YMETB:

- compsAratb MHUKPOKOHTPOJJIEp C BHEIIHUMH aHAJIOrOBBIMH UM IM(POBBIMH YCTPOICTBaMH,
OCYILIECTBIIATh OOMEH JaHHBIMU MEXLy MUKPOKOHTPOJUIEPOM U KOMITBIOTEPOM.

BJIAJIETD:

- HaBBIKAMHU IPOEKTUPOBAHUS 3JIEKTPOHHBIX YCTPOIHCTB Ha 0a3e MUKPOKOHTPOIJIEPOB U HaBBIKAMH
CO3JIaHMsI TPOrPAMMHOT0 00ecTIeYeHus! 17151 MUKPOKOHTPOJUIEPOB.

4. Coep:xanue TUCUMILIUHBI (MOYJI5), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYECKUX YACOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIMHBI (MOJYJISI) ¥ TPYJOEMKOCTH TI0 BUJaM yUeOHBIX 3aHSATHIA

TpynoeMKOCTb 110 BUaM YU€OHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTh
pabora
1 bunosnsapHeie 1 NOAEBBIE TPAH3UCTOPHI 2 5
) VYnpaBiaeHne Harpy3kod IOCTOSHHOTO ) 5
TOKa
Apxutekrypa MK Ha npumepe 8-OMTHBIX
3 RISC MHUKPOKOHTPOJIIIEPOB 2 6
mpou3BoJicTBa Atmel
4 [ogkmouenme MK  um  cmocoOwt ) 5
TaKTUPOBAHMUSI
Iopts! BBOJ1a-BbIBOJIA obmero
5 2 5
HazHaueHuss MK
Hcnonp3oBanue mopToB BBOAA-BRIBOA HA
6 puMepe TOAKIIOUEHUSI CBETOAMOAA U 2 5
KHOTIKH
7 Taitmepsr B MK 2 5
] Cucrema  mpepbIBaHHI. Koneunsie 4 5
aBTomarsl Mypa u Munu
9 Amnanoro-undpoBoe npeodpazoBaHue 2 5




10 XKunkokpucraainueckue HHIUKATOpPbl Ha ) 5
6aze konrposiepa HD44780

1 OnHonpoBoxaHbl HHTEpdEHC nepenadn ) 5
IaHHBIX |-wire
[MocnenoBarenbHbII uHTEepdeEiic

12 2 1
nepenadn qaHabpx UART

13 [TocnenoBarenbHbIN uHTepdeiic 2 1
nepenadn JaHHBIX SPI
JIBynpoBoaHbBIM uHTEepdeiic mnepemnaqn

14 2 2
nma"ubex [2C

Hroro yacos 30 60

Iloaroroska k sk3aMeHy 0 gac.

Oobmas TpynoEMKOCTb 90 gac., 2 3a4.ex.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)

Cemectp: 8 (Becennuii)

1. bunonsipHbIe U MOJIEBBIE TPAH3UCTOPHI

®dusnyeckue OCHOBBI M TNPHUHIUI pabOThl OMIOISIPHBIX W IOJIEBBIX TpaH3UCTOpoB. OTinuus B
MOJKJIIOYEHUH NPN ¥ pnp OUIMONISIPHBIX, N-KaHAIBHBIX U P-KaHAIBHBIX MOJEBBIX TpaH3ucTOpoB. JFET
1 MOSFET noneBsie TpaH3UCTOPBHI.

2. YrpaBieHue Harpy3Koi MOCTOSHHOTO TOKa

VrpasneHne Harpy3Koi IOCTOSTHHOTO TOKa U ralbBaHMYECKask Pa3BA3Ka: AJIEKTPOMEXaHUYECKOe pele,
cOopka /lapnuHrToHa, onronapa.

3. Apxurektypa MK Ha npumepe 8-6utHpix RISC MUKpOKOHTpOIUIEpOB Ipon3BOACTBa Atmel

Apxurektypa MK. OOmas koHuenmms, sapo u nepudepuiiHbie OJNOKH, aapecHbIe MPOCTPAHCTBA
namatu. Otonane MK ot TTJIMC.

4. Monxnrouerne MK 1 crmocoObl TAKTHPOBAHUS

[Monxnrouenne MK u crmocoObl TakTHpoBaHusi. BHyTpeHnnuii reneparop, BaemHssi RC 1emnouka,
KBapLEBbIN pE30HATOP, BHEIIHNI T€HEPaToOp, UX JOCTOMHCTBA U HEJOCTATKH.

5. IlopTe! BBOKa-BBIBO/IAa 00MIIET0 HazHaueHUsT MK

[Toptel BBOma-BeIBOMIA 00MIero HazHaueHUs: MK. BricOkomMIIenaHCHBINI BXO, BXOJ C MOATSIKKOM,
BBIXOJI C BRICOKUM/HHU3KUM JIOT. ypoBHeM. @yHkimonan peructpoB DDRx, PORTx, PINx.

6. lcnosnp30BaHue IOPTOB BBOJA-BbIBOJA HA IIPUMEPE IOAKIIIOUEHUS CBETOJUO/A U KHOIIKU
onxnrouenne k MK cBeronuona u KHOTKH. «JIpebe3r» KOHTaKTOB.
7. Taitmepsl B MK

Taiimepst B MK. TakTupoBaHWe W BBIBOJ| CUTHaNa. PeXumbl pabOTHI: HOPMAIIBHBIA PEXKHM,
OYHILIEHHE IO CPAaBHEHUIO, IIIMPOTHO-UMITYJIbCHASI MOAYJISALIUS.

8. Cucrema npepoiBannii. Koneunsie aBromatsl Mypa u Munn



Cucrema mnpepeiBannii B MK. HcTouHWKM TpepblBaHH, TaONMIIA BEKTOPOB TPEPHIBAHHWN U
00pabOTYHMKH MTPEPHIBAHUI.

9. Ananoro-udposoe npeoOpasoBaHue

Amnanoro-uugposoe npeodpazoBanue. Buasr AL mpsimoro mpeoGpa3oBaHusl, MOCIECAOBATEIHHOTO
npuOnvxkenus, curma-aensra ALTL.

10. XKuaxokpucraainieckiue HHAUKATOPBI Ha Oa3e koHTpomuiepa HD44780
[MonkroueHme KUIKOKPUCTAINTHYECKUX WHAUKATOPOB Ha Oaze koHTpoiuiepa HD44780.
11. OnHonpoBoAHKIM HHTEpdEIC Tepefadn JaHHbIX |-wire

OnHompoBoHBI HHTepdeElc nepemaun JaHHbIX 1-wire. Dusnyeckuiél ypoBeHb W CTPYKTypa
TpaH3aKIHi.

12. TlocnenoBarensHbIN nHTEpdetic nepenaun ganHbIx UART

[locnenoBarenbublil uaTepdeiic nepeaaun naHuabix UART. Ousnueckuit ypoBeHb nepenadn JaHHBIX.
Hcnons3oBanue cTanAapTHON Onbinmnoreky si3pika CH A7 Iepeiaun JaHHBIX Yyepes3 MOTOK.

13. TlocnenoBarenbHbIN HHTEpdElic Iepenadn JaHHbIX SPI

[Mocnenosarenbublii nHTEpGeiic nepenaun ganabix SPI. [locienoBartensHas U mapaelnbHas CXeMbI
MTOJIKJIFOYEHMS] YCTPONCTB.

14. JIsynpoBoaubliii uuTepdetic nepenaun nanubix 12C
JBynpoBoanbiii naTepdeiic nepenaun nanubix [2C. Ousnueckuil ypoBeHb U CTPYKTypa TPaH3aKIHUi.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOAMMON AJIsl OCYIeCTBICHHS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

yueOHas ayTUTOpHsl, OCHAILEHHAS! KOMITBIOTEPOM U MYJIBTUMEAUHHBIM 000py10BaHHEM (IIPOCKTOP,
3BYKOBasi CHCTEMA).

6.IlepeyeHb pekoMeHAYeMOM JIUTEPATYPHI

OcHOBHas JIuTEparypa
1. JI. H. bouapos, C. K. XKebpsikos, 1. ®@. KonecHukos, Pacder anekTpoHHBIX yCTPOUCTB HA
TpaHsucropax, M.: Dueprus, 1978.
2. B. B. I'pe6neB, MukpokonTposepsl cemeiictBa AVR ¢upmer Atmel, M.: U1 PaguoCodr, 2002.
3. A.B. Escrudees, Mukpoxonrposuiepst AVR cemeiicts Tiny u Mega, Jomaka-XXI, 2008.
4. Thomas Grace, Programming and interfacing Atmel AVR microcontrollers Boston, MA : Cengage
Learning PTR, 2016.
5. Elliot Williams, AVR Programming, Maker Media Inc, 2014

JomnonHurensHas aureparypa

1. JIpto6 Juuem C. DnekTpoHuKa: cxeMbl 1 aHanu3, M.: Texnocdepa, 2008.
2. Xoposun I1., Xwmn Y. UckyccTBo cxemoTexHUKH, M.: Mup, 2003.

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

He ucnonesyrores



8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIA, HCIIOJIb3yeMbIX IPH OCYLIeCTBJICHUU 00Pa30BaTeJIbHOI0
npouecca 1o JMCHUIIMHEe (MOIYJII0), BKJIIOYAs NepeyeHb He00X0AUMOro NpOrpaMMHOro odecnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

HE NPEAYCMOTPEHBI.
9. MeToauyeckue yKazaHusi AJis1 00y4ar0IMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryneHT, NpoCIHymaBIIMKA Kypc JEKUUH, IOKEH OBJIAACTh OOIIMM IOHSATHHHBIM amnmaparoM u
HAy4UThCs IPUMEHATh TEOPETUUECKHUE 3HAHUS Ha [IPAKTUKE.

VYenenrHoe ocBoeHUE Kypca Tpedyer:

1) mocemieHnst Bcex JIGKIUHM, MPEAyCMOTPEHHBIX y4eOHBIM IUIAHOM; BEAECHHE KOHCIIEKTOB 3aHSATHH,
aKTHUBHOE y4yacTue B OOCYKICHUH JICKIIHI;

2) BaXXHO AOOUTHCS MOHMMAHMS M3y4aeMOIo MaTepHaja, a He MEXaHHMYECKOro ero 3anoMuHaHus. [Ipu
3aTPyOHEHUN W3YYEHUS! OTICNIBHBIX TEM, BOIPOCOB, CIEIyeT OOpaliaThCsi 3a KOHCYJIbTalKMed K
[IPETIO/IaBaTEII0 Ha JIEKIIHH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA

Nnpo¢uJIb NOATOTOBKH: ®u3nKa NEePCIEKTUBHBIX TEXHOJIOTHUI: JJIEKTPOHUKA Y KBAHTOBBIE TEXHOJIOTUU
OduzTex-mkona IneKTpoHuku, @oToHnku 1 Monekynspaoit Puzuku
kadeapa QOTOHUKHU

Kypc: 4

kBaTuuKkanus: OaxanaBp

Cemectp, hopMBI IPOMEKYTOUHOH arTectanuu: 8 (BeceHHul) - JlnddepeHunpoBaHHbIi 3a4eT

PaszpatGoTunk: A.E. KoponbkoB



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 Criocoben oCymiecTBIsTh [TOUCK,
KPUTHYECKUI aHAJIM3 U CUHTE3 HH(POPMALHH,
NPUMEHSATh CUCTEMHBIH MOXO/ sl PEICHUS
MOCTABJICHHBIX 33]1a4

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

VYK-1.3 PaccmarpuBaeT pas3iHyHBIE BapUaHTHl PELICHUS
3a[1auy, OLICHUBAET UX IIPEUMYILECTBA U HEOCTaTKU

I1IK-1.1 Bnameer  yHmameHTambHBIMH
3aKOHAMU M TEOPHUSIMU COBPEMEHHOU (DPU3UKH

IIOHATUSAMU,

[IK-1 CnocoGeH m1aHupoBaTh U IPOBOAUTH
Hay4YHbIE SKCTIEPUMEHTHI (B M30paHHOI
MPEeIMETHOM 001acTH) U (MIIN) TEOPETUIECCKHUE
(aHaTMTHYECKHUE M IMUTAIIMOHHEIC)
HCCIICAOBAHHUS

I[IK-1.4 VYmeer cTpOoUTh MAaTEMaTUYECKUE MOACIH MJIA
ONMHMCAHMSI W MCCIEAOBaHHUA TIPOLECCOB M SABIEHUH B
COOTBETCTBYIOIUX HAYYHBIX 001aCTIAX

[IK-1.8 Brnameer HaBbIKamMu pabOTHI C COBPEMEHHBIMU
SI3BIKAMHU [IPOTPAMMHPOBAHUS M TPOTPAMMHBIMU TTaKETaMHU
ISl HAYYHBIX PacueToB

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

[IK-4.3 Cnocobern 000CHOBaTh NPUIHMHHO-CIICIACTBECHHBIC
OTHOILLUEHHUSI UCIOJIb3YEMBIX IIOHATUI U MOJENEN

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIUA

B pesysbrare u3ydeHHs IMCHUILTMHBI « MUKPOKOHTPOJLIEPHl B COBPEMEHHOM (DH3MUYCCKOM IKCIICPUMEHTE
00yJaroIuics JTOIDKEH:

3HATh:
- 0a3oBble OJIOKM MHUKPOKOHTPOJUIEPOB M WX Ha3HAYCHUE, 3HATh OCHOBHBIE MHTEpQeich nepemaqn
JAHHBIX MEXJY MUKPOKOHTPOJIJIEPOM U BHEIIHUMHU yCTPONHCTBAMHU.

YMeThb:
- CcOompAraTb MHKPOKOHTPOJUIEp C BHEIIHMMM AaHAJOrOBHIMM UM LH(QPOBBIMH yCTPOHCTBaMH,
OCYIIECTBIISITH OOMEH JaHHBIMH MEXIY MUKPOKOHTPOJUIEPOM U KOMITBIOTEPOM.

BJa/IeTh:
- HaBBIKAMHU MPOEKTHUPOBAHMS JIEKTPOHHBIX YCTPOWCTB Ha 0a3ze MUKPOKOHTPOJJIEPOB M HaBBIKAMU
CO3/IaHUsI TPOTPAMMHOI0 00ECTIeUeH s 11 MUKPOKOHTPOJIIEPOB.

3. IlepeyeHb THNOBBLIX (IIPHMMEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJII0

C 1menplo KOHTPOJIS OCBOEHHS OOy4aroIMMHUCS Y4eOHOro Marepuaina MPOBOAWUTCS YCTHBIH ONpoC B
HayaJje 3aHATUSA 110 TeEME IPOIUIOHN JIEKIIMH WM B KOHIIE 3aHATHUS IO IPOWIEHHON TeMe.

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

1. ®usnyeckue OCHOBHI M MPHUHLUMII PabOTHI OMUIIONSPHBIX U IMOJEBBIX TPaH3UCTOPOB. OTInuMs B
MOJIKTFOYEHUH NPN ¥ pnp OUIONISPHBIX, N-KaHAJBHBIX U P-KaHAJIBHBIX MOJIEBbIX TpaH3uctopoB. JFET u
MOSFET noneBble TpaH3UCTOPHI.

2. VYopaBieHue Harpy3koill MOCTOSHHOTO TOKa M TrajbBaHMYECKas pa3BA3Ka: NIEKTPOMEXaHUYECKOE
pene, coopka [lapnuHrToHa, onronapa.

3. Apxutekrypa MK. OOmast koHuenuus, siapo u nepudepuiinbie OI0KH, ajpecHble MPOCTPAHCTBA
namsata. Otnnane MK ot [IJIMC.

4. Tlogxmouenne MK u cnocoObl TaktupoBaHusi. BuyTpennuil reneparop, saemnsisi RC nemnouxa,
KBapLEBbIH pe30HATOp, BHELUIHUN I'€HEepaTop, UX JOCTOUHCTBA U HEJOCTATKU.

5. Tlopts! BBOga-BBIBOA 00mIero HazHadeHuss MK. BeicokonMIieaHCHBINHE BXOJI, BXOJ] C TIOATSIKKOM,
BBIXOZ C BBICOKMM/HHU3KUM JIOT. ypoBHeM. DyHkunonan peructpoB DDRx, PORTx, PINx.

6. butoBble oOmeEpauuu, OWTOBBIE MAacKd, paboTa C OTIENbHBIMH OWTaMH PETHCTPOB depe3
YTEeHHE-MOAN(PUKALNIO-3aIUCh.

7. Tonkmouenue k MK cBeToanosia 1 KHONKH. «JIpeGe3r» KOHTaKTOB.



8. Taiimepst B MK. TakrtupoBaHue ¥ BBIBOJ CHUTHala. PekuMBI pabOTHI: HOPMANBLHBIA PEXKUM,
OYHILIEHHE IO CPAaBHEHUIO, IIIMPOTHO-UMITYJIbCHAS] MOAYJISALIUS.

9. Cucrema mpepeiBanuii B MK. HcTounuku mnpepbiBaHuii, TaOluIa BEKTOPOB IPEPHIBAHUN H
00pabOTUYHKH MTPEPHIBAHUI.

10. Ananoro-nudpoBoe npeodpazosanvie. Buast ALIIL: npsimMoro npeoOpa3oBaHusl, MOCIEA0BATEIHHOTO
npubnxenus, curma-aensra AL

11. IoxxroueHNE KUIKOKPUCTAIUTMYECKIX MHANKATOPOB Ha 6aze koHTpoiuiepa HD44780.

12. OpnonpoBoanblii uHTepdeic mnepenadn JaHHBIX 1-wire. Du3nueckuil ypoBEeHb M CTPYKTypa
TpaH3aKLUil.

13. TlocnenmosarenbHbiii uHTepdeiic nepemaun nanHbiXx UART. ®usndeckuil ypoBeHb mepenaqu
naHHbIX. Mcnone3oBanue cTangapTHON OnOMuoTeKy s3pika CH AJ1s TIepeiadn JaHHBIX Yepes3 MOTOK.

14. TlocnenoBarensublii unHTepdeiic nepenaun ganHbix SPI. IlocnemoBarenbHas M mapajuieibHAs
CXEMBbI IIOIKJIFOUEHUS YCTPOICTB.

15. JIsympoBomHblii uHTepdeiic mnepemaun gaHHbix [2C. Duszmueckuii ypoBEeHb M CTPYKTypa
TpaH3aKIHi.

Kpurepuu onieHuBanus
10 6amnos — (IIPEBOCXO/JHO):

*  CHCTEMaTU3MPOBaHHBIE, IIyOOKWE U TOJIHBIE 3HAHMS IO BCEM paslesiaM y4eOHOH Mporpammbl, a
TaKKe 110 OCHOBHBIM BOIIPOCAM, BBIXOSIIUM 32 €€ [IPEEIIbl;

. TOYHOE MHCIIOJIb30BAHUE HAy4YHOM TEPMHHOJIOTUM (B TOM YHCJIE Ha HMHOCTPAaHHOM S3bIKE),
CTWJINCTUYECKH I'PaMOTHOE, JIOTHUECKH MPABUIIbHOE U3JI0KEHUE OTBETA HA BOIPOCHI;

. Oe3ynpedHoe BiaJieHHE HHCTPYMEHTapHeM Y4eOHOW AMCUUIUIMHBL, yYMEeHHE ero 3()(EeKTUBHO
UCIIONIb30BaTh B TIOCTAHOBKE U PEIICHUU HAYYHBIX U MPO(ECCHOHATIBHBIX 3a/1ay4;

. BBIP&KCHHAs] CIOCOOHOCTb CAMOCTOATEIILHO M TBOPYECKM pEILIaTh CIIOXKHBIE NPOOJIeMBbI B
HECTaHJapTHOH CUTYyalllH;

*  TOJHOE M IIIyOOKOE yCBOEHHE OCHOBHOM M JONOJHMUTENBHOH JUTEparyphl, PEKOMEHJOBAaHHOMN
y4eOHON MPOrpaMMOi TUCTIMITIINHEI;

* YMEHHUE OPUEHTHPOBATHCS B TEOPUAX, KOHLEIIMIX U HallpaBIEHUAX 0 U3y4aeMOM AMCLUIUIMHE U
J1aBaTh UM KPUTHYECKYIO OLIEHKY, HCIIOJIb30BATh HAYYHBIE JOCTHKEHMS IPYTUX JUCIUILINH;

*  TBOpYECKas CaMOCTOATENIbHAs PaboTa Ha NPAKTHUYECKHX, JIAOOPATOPHBIX 3aHATUSAX, AKTUBHOE
ydJacTue B IPYIIIOBBIX 00CYXKICHUSAX, BBICOKUH YPOBEHb KYJIBTYphl HCIIOJTHEHHS 3aJaHuil.

9 6amto — (OTJIMYHO):

* CHUCTEMaTU3UPOBaHHbIC, TyOOKHE M MOJHBIC 3HAHUS 110 BCEM pa3jieiaM Y4eOHOH mporpaMmabl;

. TOYHOE HWCIOIb30BAHNE HAYYHOH TEPMUHOJIOTHH (B TOM 4YHCJIE€ HAa HHOCTPAHHOM SI3BIKE),
CTHJIUCTHYCCKU TPAMOTHOE, JIOTHUECKU MPABUIIBHOE M3JIOKCHHUE OTBETA HA BOMPOCHI;

*  BIAQJCHUC MHCTPYMEHTApUEM YYCOHOW IUCHHUIUIMHBI, YMEHUE ero 3((EKTUBHO HCIOJIb30BaTh B
MOCTAHOBKE U PEIICHUH HAYYHBIX M MPO(eCcCHOHABHBIX 3a/1a4;

*  CmOCOOHOCTH CaMOCTOSTENILHO M TBOPUECKH PEIIaTh CIOKHBIC MPOOIEMBbI B HECTaHAAPTHOM
CUTyallid B paMKax Y4eOHOW MNporpaMMbl, IOJHOC YCBOCHHE OCHOBHOW M JOMOJHH "TEIbHOM
JIUTEePaTypbl, PCKOMEHIOBAaHHON YUeOHOU POrpaMMOi TUCIIUITITHHBI;

*  yMEHHC OPHUCHTHUPOBATHCS B OCHOBHBIX TCOPHUAX, KOHIICTIIUAX M HAMPABICHHUAX MO H3y4aeMOM
JMCIUIUIMHE U aBaTh UM KPUTUYECKYO OIICHKY;

*  caMmocCTosATeNIbHas paboTa Ha MPAKTHYCCKHX, JIAOOPATOPHBIX 3aHITHSIX, TBOPUYCCKOE ydacTHE B
IPYMITOBBIX 00CYKICHUSX, BRICOKUN YPOBEHb KYJIBTYPhI HCITOJTHCHHS 33 JaHUH.

8 6amnoB — (IIOUYTHU OTIIMYHO):

* CHCTEMaTU3WPOBaHHbBIC, [IyOOKHE M IOJHBIC 3HAHMS [0 BCEM IOCTABICHHBIM BOIpOcaM B 00beMe
y4eOHOH MPOrpaMMbl;

*  HCIOJb30BAaHUE HAYYHOH TEPMHUHOJIOTMH, CTWJIMCTUYECKH I'PaMOTHOE, JIOTMUYECKU IIPaBUIIBHOE
W3JI0KEHUE OTBETA Ha BOIIPOCHI, YMEHHUE JeJIaTh 000CHOBaHHBIC BHIBOJIBL;

* BJIAJICHUE MHCTPYMECHTApHEM YUeOHOU IUCHUILIUHBI (METOIAMHU KOMIUIEKCHOTO aHajn3a, TeXHUKOM
MH(QOPMAIMOHHBIX TEXHOJOTWH), YMEHHE €ro HCIOJIb30BaTh B IOCTAHOBKE M PEIICHUHM HAyYHBIX U
npoeCCHOHANBHBIX 3a7[a4; CIIOCOOHOCTh CAMOCTOSITENIFHO pPEeIIaTh CIIOKHBIE NPOOIEMBl B PaMKax
y4eOHOH MPOrpaMMbl;

*  YCBOCHHME OCHOBHOW W JIOTIONHUTEJIHLHOW JUTEPaTyphl, PEKOMEHIOBAHHON y4eOHOH MpOrpaMMoit
JVCLUUTUIHHBL,



*  YMEHHUE OPUEHTUPOBATHCS B OCHOBHBIX TCOPHUSIX, KOHLEMIMUSIX W HAMPABICHUSIX IO U3y4aeMoil
TUCIUIUINHE U JlaBaTh UM KPUTHYECKYIO OIICHKY C TO3WIMA TOCYJapCTBEHHONW HIEOJOTHH (TI0
JUCITUTUIMHAM COIHAIEHO-TYMaHUTAPHOTO ITUKJIIA);

* aKTHBHAs CaMOCTOsTENIbHAS paboTa Ha MPAKTUYECKHX, J1a00PATOPHBIX 3aHATHUSIX, CUCTEMATHUECKOE
ydacTue B IPYIIOBBIX 00CYXKJICHUSAX, BBICOKUH YPOBEHb KYJIBTYphl HCIIOTHEHHS 3aJaHuil.

7 6annoB — (OYEHb XOPOILLO):
* CHUCTEMaTU3UPOBAHHbIC, NTyOOKHE U MOJIHBIE 3HAHUS 110 BCEM pa3zieaM yueOHOM MporpaMmel;

¢ HCIIOJIB30BaHUC HaquOﬁ TCPMHUHOJIOT U (B TOM YUCJIC HAa UHOCTPAHHOM SIBBIKC), JIMHI'BUCTUYCCKHU U
JIOTUYCCKHU IMPABUJIIBHOC U3JIOKCHUC OTBCTA HAa BOIIPOCHI, YMCHHUC [1CJIATh 000CHOBaHHEIC BBIBOJbI,

* BIIAQJICHUE MHCTPYMEHTapHeM y4eOHOW NUCHMIUIMHBI, YMEHHE €ro HCIOJIb30BaTh B MOCTAHOBKE U
pELIeHNN HAayYHBIX U MPO(ECCHOHATIBHBIX 3a/1a4;

*  YCBOCHHME OCHOBHOW W JIOTIOJIHUTEJIBLHOW JUTEPaTyphl, pEKOMEHIOBAHHON y4eOHOH MpOrpaMMoit
JVCIUIUIAHBI;

*  YMCHHUE OPUEHTUPOBATHCS B OCHOBHBIX TCOPHUSX, KOHLEMIMSIX W HAMPABICHUSIX IO U3y4aeMoil
TUCITUIUIMHE U 1aBaTh UM KPUTHUECKYIO OLIEHKY;

*  camocTosTenbHas padoTa Ha IMPAaKTUUECKUX, JaOOPAaTOPHBIX 3aHATHAX, y4acTHE B TPYIMIIOBBIX
00CYXIICHUSX, BBICOKHI YPOBEHb KYJIBTYpPhl HCIIOJTHEHUS 3aaHUH.

6 6ayoB — (XOPOILO):
* JIOCTaTOYHO ITOJHBIC U CHCTEMAaTU3UPOBAHHBIC 3HAHUS B 00beMe yueOHOW MPOrpaMMEl;

° HCIIOJIb30BaHHEC HeO6X0):[HMOI>'I HaquOﬁ TCPMUHOJIOTHUH, CTUIUCTUYCCKU T'PaAMOTHOC, JIOTUYCCKU
IPaBUIJIbHOC U3JIOKCHHUEC OTBETA HA BOIIPOCHI, YMCHUC ACJIaTh 000CHOBaHHBIE BBIBOJBI,

*  BIQJCHUE WHCTPYMEHTapueM Yy4eOHOH IMCLMWIUIMHBI, YMEHHE €ro HCIOJb30BaTh B PELICHUH
y4eOHBIX U NMPO(pECCHOHAIBHBIX 33]a4; CIOCOOHOCTh CaMOCTOSTEIbHO NPUMEHATh THUIIOBBIC PEIICHUS
B paMKax y4eOHOH NpOrpaMMel;

®* YCBOCHHUC OCHOBHOH JINTCPATyphl, peKOMeH,Z[OBaHHOﬁ y‘le6H0ﬁ HpOl”paMMOfI JUCHUITIIINHBI,

*  YMEHHE OPHUEHTHPOBATHCS B 0A30BBIX TEOPHUSAX, KOHUEHIMAX M HANPABICHUAX IO H3Y4aeMOU
IUCLMIIMHE M JaBaTh WM CPaBHUTEIBHYIO OICHKY; AaKTHUBHAs CcaMOCTOsTelbHas pabora Ha
MPAaKTUYECKUX, JIAOOPATOPHBIX 3aHATHSX, MEPUOJUYECKOE y4YacTHE B TPYNIOBHIX OOCYKACHUSX,
BBICOKHI YPOBEHB KYJIBTYPHI UCIIOJIHEHUS 3aJaHUM.

5 6ammoB — (ITOYTU XOPOILIO):
* JIOCTaTOo4YHbIC 3HAHUA B 00beMe YUeOHOM MPOTrpaMMBbl;

® HCII0JIb30BaHUC Haquoﬁ TCPMHHOJIOTUU, CTUJIHMCTUYCCKU TI'PAMOTHOC, JIOTUYCCKHU IIPAaBHUJIBHOC
H3JI0KCHHUC OTBCTA HAa BOIIPOCHI, yMCHHC [1CJIaTh BBIBO/bI,

*  BIAJCHUEC HMHCTPyMEHTAapHeM y4eOHOW IHMCHUIUIMHBI, YMEHHE €ro WCIOJIbh30BaTh B PEIICHHU
y4eOHBIX U IPOPECCHOHAIBHBIX 3a/1a4;

* CII0OCOOHOCTH CAMOCTOSTENILHO MIPUMEHSTH THIIOBBIE PELICHUS B paMKaxX y4eOHOM MPOrpaMMBl;
* YCBOCHHE OCHOBHOU JINTEPATYPbI, PEKOMEHJOBAHHOW yUeOHOM MPOrpaMMON JTUCITUTUTNHBL

*  yMEHHE OpPHEHTHPOBAThCA B 0A30BBIX TEOPHSX, KOHIEMUUSAX M HANpaBICHUAX MO H3ydaeMOi
JUCLUUIUTMHE U JaBaTh UM CPaBHHUTEIbHYIO OLEHKY;

*  caMocTOsiTeNbHas paboTa Ha MPAKTHYECKUX, JIA0OOPATOPHBIX 3aHATHSX, Y4acTUE B TPYNIIOBBIX
00CY’KIEHUSX, BBICOKUI yPOBEHb KYJIbTYPbI HCIIOJIHEHHS 33/1aHHH.

4 6amta — (YAOBJIETBOPUTEJIBHO), 3AYTEHO:
* JIOCTaTOYHbIM 00BEM 3HaHMI B paMKax 00pa30BaTeIbHOTO CTaHIaPTa;
* YCBOCHHE OCHOBHOU JINTEPATYPbI, PEKOMEHJOBAHHOW yUeOHOM MPOrpaMMON JTUCITUTUTNHBL

® HCII0OJIb30BaHUC Haquoﬁ TECPMHUHOJIOTUH, CTUIMCTUYCCKOC U JIOTHUYCCKOC M3JIO)KCHUEC OTBETA Ha
BOIIPOCHI, YMCHHUC ACJIATh BBIBOAbI 0e3 CYHICCTBCHHBIX OH_II/IGOK;

. BIIQJICHHNE WHCTPYMEHTApueM Y4YeOHOW IUCIUIUIMHBI, YMEHHE €r0 HCIIOJIb30BaTh B PEIICHUU
CTaHJIAPTHBIX (THUIOBBIX) 3aJ1a4;

* yYMEHHE [0l PyKOBOJCTBOM ITPENOAABATENs PELIaTh CTAaHJAPTHBIE (TUIIOBBIC) 3aa4H;

® YMEHUE OPUCHTUPOBATHCA B OCHOBHBIX TCOPUAX, KOHLCHIMUAX M HAIPABJICHHUAX I10 I/IsyqaeMoﬁ
AUCHUIUIMHC U JaBaTh UM OLICHKY,

. pabora mox PYKOBOACTBOM IIPEMOJABATENsl HA MPAKTUYECKUX, JAOOPATOPHBIX 3aHITHSX,
JIOITyCTUMBIH YPOBEHb KYJIBTYPbl UCIIOJIHEHUS 3aJaHUH.

3 6anna — (HEYAOBJIETBOPUTEJIBHO), HE3AYTEHO:
* HEIOCTATOYHO IOJIHBIN 00BbEM 3HAHUI B paMKax 00pa30BaTeIbHOTO CTAHIAPTA;
* 3HAHWE YaCTH OCHOBHOH JINTEPATypPhl, PEKOMEHI0BAHHON Y4eOHOMH MPOTpaMMOi TUCIUILTHHBL;



*  HCHOJb30BaHHE HAYYHOW TEPMHUHOJOTHH, M3JOKEHHE OTBETAa HAa BOMPOCHI C CYIIECTBEHHBIMHU
JIMHTBUCTHYECKUMH U JIOTHYECKUMU OIINOKAMU,

. cnaboe BIaJieHUE WHCTPYMEHTapueM Yy4eOHOW NHUCUIUIUINHBI, HEKOMIIETCHTHOCTh B PEIICHUU
CTaHJIAPTHBIX (TUIOBBIX) 3a]1a4;

*  HEyMEHHE OpPHUEHTHPOBAThCS B OCHOBHBIX TEOPHUAX, KOHIEMIMSAX W HANpPaBIECHUSX H3ydaeMou
JIHMCIHILINHDI,

* IMaCCHBHOCTH HA MPAKTHYECKUX U Ja00PaTOPHBIX 3aHATUAX, HU3KUHA YPOBEHb KYJIBTYPHI UCIIOTHEHUS
3aJIaHUM.

2 6amta — (HEYIOBJIETBOPUTEJILHO):

* (parMeHTapHbIC 3HaHUS B paMKax 00pa30BaTelbHOIO CTaH/APTa;

. 3HAaHUSl OTHENBHBIX JINTEPATYPHBIX HCTOYHHKOB, PEKOMEHIOBAaHHBIX YYEeOHOH mporpaMmmoi
JIHCIHILINHDI,

. HEYMEHHE WCIIONh30BaTh HAYYHYI0 TEPMHUHOJIOTHIO UCIUIUIMHEI, HAJIWMYUE B OTBETE TI'PYyOBIX
CTUIHUCTUYECKUX U JIOTHYECKUX OLINOOK;

* TACCHBHOCTh Ha MPAKTUYECKUX U JIA0OPATOPHBIX 3aHATHUSAX, HU3KHI YPOBEHb KYJIBTYPhl UCTIOHEHUS
3aJIaHH.

1 6amt — (HEYIOBJIETBOPUTEJILHO):

* OTCYTCTBUE 3HAHUU M KOMIICTCHIINIA B paMKaxX 00pa30BaTeIbHOTO CTAHIapPTa WU OTKa3 OT OTBETA.

5. MeTonuueckune MaTepuasbl, onpeaeasonie Npoueaypsl OeHUBAHUA 3HAHUI, YMEeHH, HABBIKOB H
(Wy1M) oNbITA AESITEILHOCTH

JuddepeHnmpoBaHHbIld 3a4eT TPOBOAMTCS B (OpME YCTHOrO KOJUIOKBMyMa mo Owieram. Onpoc
CTyJICHTa Ha KOJUIOKBUYME HE JIOJDKEH MPEBBIIATh OJHOTO aCTPOHOMHYECKOTO Yaca.



