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1. Ilesin 0cBOEHUS TUCHUILIHHBI.

K ocHOBHBIM WeJsIM OCBOCHHUS ITUCIUILUIMHBI «VHTEIIEKTyallbHbIE CEHCOPHI U

CUCTEMBD» CIIeIyeT OTHECTH:

— ¢dopMUpOBaHHE 3HAHWKA O TMPHUHIMIAX [MOCTPOCHHUS MHUKPOIPOIECCOPHBIX CHUCTEM
ynpaBienuss (MIICY), wux cTpykType, cocTaBe, pabOTe OTICIbHBIX OJIOKOB
MUKPOIIPOIIECCOPHBIX CUCTEM U MHTETPUPOBAHHON Mepudepur MUKPOKOHTPOJUIEPOB,

— MIOJTOTOBKY CTYACHTOB K JEATEIBHOCTH B COOTBETCTBHHM C KBaJU(UKAIIMOHHON
XapaKTepUCTHKON OakajaBpa MO HAMpaBJICHUIO, B TOM uncie GOpMUPOBAHNE YMEHHM 1O
aHanm3y 1 pazpadboTke 3(p(HEeKTUBHBIX MUKPOIPOIIECCOPHBIX CUCTEM.

K ocHOBHBIM 3agavdaM OCBOCHHA OJUCHMIIIIMHBI ((I/IHTCJIJIGKTyaHBHBIC CCHCOpPBI U
CUCTCMBbD» CIICAYCT OTHCCTHU:

— OBJIQJICHHEC TEOPETUYCCKMMHM M TPAKTHUYCCKHMMHM METOJaMH aHalu3a W pa3paboTKh
MHUKPOIIPOILIECCOPHBIX CHUCTEM C TOYKHM 3pPEHHS HX amlapaTHOrO0 W IIPOrPaMMHOIO
o0ecrneyeHmid.

2. Mecto aucuumiaunbl B cTpykType OOII 6akanaBpuara.

HucrummHa  «HTEIEKTyabHbIE CEHCOPBI W CHCTEMBD» OTHOCHTCS K YHCIY
(baKyJIbTaTUBHBIX y4eOHBIX JWCHWIUIMH OCHOBHOW 0O0pa3oBaTEIbHOM IPOTPAMMBI
OakayiaBpuara.

JucrunmHa «HTEUIeKTyaabHbIE CEHCOPBI M CHCTEMBD» B3aWUMOCBSI3aHa JIOTHUSCKH
U COJIEPKATEIBHO-METOAMYECKH CO CICAYIOMUMU JUCIUTUITMHAME U nipakTrukamMu OOIT:

— [IporpamMmmupoBanue MUKPOKOHTPOJLIEPOB;
— NHTEennekTyaibHble CUCTEMBI YIIPABIICHUS TPAHCIIOPTOM;
— [IporpammupoBanue;

— Teopust aBTOMaTUUYECKOTO YIIPABJIECHUS TPAHCIIOPTHBIX CPEJICTB.



3. Ilepedyens MuIaHNpPyeMbIX pPe3yJIbTATOB 00yYeHHS MO TUCHUIINHE
(MOAyJI10), COOTHECEHHBIE C IIJIAHNPYEMBIMH Pe3yJIbTATAMM OCBOCHHS
o0pa3oBaTeJbHON POrpaMMBbl.

B pesynbrare ocBOeHHsSI AMCHUILUIMHBI (MOAYJsl) y oOydarouuxcs (HopMupyroTcs
CJIeyIONME KOMIETEHIMM M JOJKHBI OBITh JOCTUTHYTHI CIEAYIONINE PEe3yJbTaThl
oOyueHus Kak 3Tan (OpMUPOBAHUS COOTBETCTBYIOIINX KOMITETECHIIUH:

B pesyabTare ocBOeHUs
Kon oOpa3oBaTeyibHOI POrpaMMbI

KOMIIeTeHLINH 00y4arIIUICs T0/IKEeH

001a1aTh

IlepevyeHb MIAHUPYEMbIX
pe3yJIbTaToOB 00y4YeHHus 10
AUCHUILINHE

I1K-2 Crnioco0eH BecTH mpoliiece pa3paboTKH | 3HATh:

aBTOTPAHCIIOPTHBIX CPEACTB U UX * OCHOBHBIE IIPUHIAIBI U1 METOJIBI

KOMITOHEHTOB. CHHTE3a anmapaTHOro 00eCTIICUCHMS
npu npoexkrupoanuu MIICY,
pa3paboTKu alNropuTMOB €€
(GyHKIIMOHUPOBAHHUSI, CHHTAKCUC
HCIIOJIB3YEMOTO SI3bIKA
MPOrPaMMHUPOBAHUS; METOJIbI PAOOTHI
C OCHOBHBIMH YCTPOWCTBaMH BBOJIA-
BeiBoa MIICY;

yMeTh:

* YUTaATh AIEKTPUUECCKUE
MIPUHIIUITAATLHBIE CXEMBI TIPOEKTOB
MIICY; noHuMaTh HallMCaHHBIE
QITOPUTMBI B Pa3HBIX BUAAX;

BJIA/I€Th:

* HaBbIKaMH pa3pabOTKU
anexTpuueckux cxem MIICY,
HaIMCcaHMs KoJla, METOAaMHU
pa3pabOTKU AITOPUTMOB IS
IIPAKTUYECKOr0 TPUMEHEHUS

4, CTpyKTypa U coaep:KaHHue IUCIUIJINHBI.

OO6miasi TpyAOEMKOCTh AUCIHUIUIMHBI COCTABJISICT 2 3a4€THBIX CIWHUIIBI, T.e. 72
aKkaJleMUYeCKHX yaca (U3 HUX 36 4acoB — caMOCTOsITEbHAs padoTa CTYJEHTOB).

Ha BTOpOM Kypce B HIECTOM CEMECTPE BBIJCIAETCS 2 3a4€THbIC CAUHUIIBI, T.€. /2
aKaJeMUYecKuX 4yaca (13 HuX 36 4acoB — CaMOCTOsITEIbHAs padoTa CTYJECHTOB).



Paznenbl nucuuninuubel «HTENIEKTYaabHbIE CEHCOPBl U CUCTEMBD) M3YyYarOTCs Ha
TPEThEM KypCE B IIECTOM CEMECTPE.

Ilecroii cemecTp: nekiuu — 1 yac B Hegento (18 yacoB), npakTuueckue 3ansatus — 1
gyac B Hememo (18 uacoB), dopma koHTpons — 3adeT. CTpyKTypa MU COAEpKaHUE
TUCITUTUTNHBI « MUKPOITPOIIECCOPHBIC CHCTEMBI» IO CPOKAM M BHJaM paObOTHI OTPa)KEHEI B
PUIIOKECHUH.

Ne Butz yo1eGHoii padoTer KoimuecTBo Cemectpsl
n/n 1acos 6 cemecTp
1 | AyauTopHble 3aHATHS 36 36
B ToM guce:
1.1 | Jlexuuu 18 18
1.2 | CemuHapCcKue/IPaKTUYECKHUE 3aHATHUS 18 18
1.3 | JlaboparopHbie 3aHATHS - -
2 | CamocrosiTesibHasi padoTa 36 36
B Tom uucne:
2.1 | IloaroToBKa K MPAaKTHYECKUM 3aHITUSIM 18 18
2.1 | [ToaroToBKa K 3aniuTe MPAKTUICCKUX 3aHATHHA 18 18
3 | Ilpome:kyTouHas aTTeCTalUs
3auer + +
Hroro: 72 72

Conep:xanue pa3aesioB IMCHUINIAHBI

Tema 1. O01ue NPUHIUIIBI MOCTPOEHHSI MUKPONPOLECCOPHBIX CHCTEM

®oH HelmMaHOBCKHE NPUHIMIIBI MOCTPOCHUS MHUKPOIPOLECCOPHOU CHUCTEMBL.
Knaccudukanuss  mMukpornporeccopoB (o ¢GyHKIIMOHAIBHOMY  Ha3HA4Y€HHUIO, IO
Pa3psSIIHOCTH, TI0 OPraHU3alUK TTaMSITH, 110 TUIY CUCTEMbl KOMaH1). TUIOBBIE CTPYKTYPbI
MHKPOMPOLIECCOPHBIX CUCTEM (MarucTpajibHasi, paaualibHas, cMellanHas). Opranuzanus
BBO/Ia-BbIBOJIa B MUKPOMIPOLIECCOPHOM cucTeME (TPOrpaMMHBIN BBOA-BBIBOJ, BBOA-BBIBOJ
10 MPEPBIBAHUAM, BBO/I -BBIBOJ B PEKUME MPSIMOIO JOCTyNa K namsaTu). Opranu3anus muH
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MIICY, mukn mwmHbl. [IpuMep peanuzanuu >JIEKTPUUECKOW TMPUHIUIIHAIBHONW CXEMBbI
MUKPOIIPOLECCOPHOM CUCTEMBI, HA3HAYEHNE OCHOBHBIX MHUKPOCXEM MUKPOIIPOLECCOPHOTO
KOMILJICKTA.

Tema 2. Di1eMeHTbI APXUTEKTYPbI MUKPOIIPOILIECCOPA

Crpykrypa THIOBOro Mukpomnpoueccopa (¢ ®don HeitmaHOBCKUM sipoM U
IapBapackum sapom). CriocoObl ajipecali JaHHBIX KOMaHJ MHKpompolieccopa. OOmue
MPUHINIBI PEATTU3aIMU CUCTEMbl KOMaH MUKPOITPOIIECCOpPA.

Tema 3. Tanbl NPOEKTUPOBAHUS MUKPOIIPOIECCOPHOH CHCTEMbI yIIPaBJIeHUs
(MIICY)

KoHuenTyaibHblii, anrTOPUTMAYECKUNA U MIPOTPAMMHBIN YPOBHU MPOEKTUPOBAHUS.
brok-cxema koHuentyanbHoro ypoBHs MIICY nuknndeckoro AeicTBus U paboTaromieil B
pexumMe npepbiBaHuii. COOTHOLIEHUE MEXKY KOJIMYECTBOM OJIOKOB KOHILIETITYaJbHOTO U
AITOPUTMUYECKOTO YPOBHEM, a TaK)KE KOJIMYECTBO KOMaH/T acceMOepa, HeOOXOIUMbIX JIJIst
peanu3alyy OJJHOTo 0JI0Ka aJrOPUTMUYECKOTO YpoBHs. [IpuBs3ka ypoBHEH K KOHKPETHOMY
MUKpOIIpo1ieccopy (MUKPOKOHTPOILIEPY).

Tema 4. MUKPOKOHTpOJLIEPHI apXUTeKTYpbl AVR

O030p MHUKPOKOHTPOJUIEPOB C apxXxutekTypoii AVR u uX XapakTepUCTHKHU.
Crtpykrypa mukpokoHTtposuiepa ATmegal28. butbl KoHPUTYypaIii MUKPOKOHTPOJLIEpa
ATmegal28. XapakTepuCTUKU U Ha3HAYEHUE BBIBOJOB MUKPOKOHTposuiepa ATmegal28.

Opranuzanuss namMatu MHUKpoKoHTpoiuiepa ATmegal28. VYmpapnstomue perucTpsl
npoueccopusiM aapoM ATmegal28. Cuctema komang ATmega 128. Cuctema npepbiBaHui
B ATmega 128. Oprannsanusa noptoB B MUKpoKoHTposuiepax AVR Ha npumepe ATmega
128. IIpuMep TUIIOBOM 3JEKTPUYECKON MPUHUUIIAAIBHOW CXEMBI MHUKPOKOHTPOJUIEPHOU
MIICY co crangaptHOM mepudepueil BBoAa-BbIBOJA. BbiBom uH(oOpManuu B
MapaJyIeIbHOM PEXKHMME HA TOYEUYHBIE M CETMEHTHBIE MHAMKATOPBL. ONpoc OAMHOYHBIX
KJIFOYEH M MaTPUYHBIX KJIIABUATYp B PEKHUME MPOrPAMMHOIO CKAHUPOBAHMS KIIABUATYpHI.
BBozna naHHBIX ¢ KJIaBHATYpPHI B peKUMeE npepbiBanus. Taiimepsl-cueTunku B ATmega 128
1 opranuzaius npepsiBanuit ot Hux. [1IMM Ha TaliMepax-cueTunkax, padoTa ¢ JaTYMKOM
paccTosiHus U cepBonpuBoAoM B pexkume LIIMM. Ananorossiii kommnapatop B ATmega 128.
ANII B ATmega 128. Pa6ota c EEPROM nanubix B ATmega 128.

Tema 5. [IpombinuieHHbIE JJoTHYecKHe KOHTPOoJLIepbI (ITJIK)

Oco0EHHOCTH peaTi3ayy MPOMBIINIICHHBIX JIOTHUYECKUX KOHTPOJIJICPOB U CHUCTEM
VOPABJICHUS HA UX OCHOBE. APXHTEKTypa MPOMBINIJIEHHOTO JIOTHYECKOTO KOHTPOJIIEpa
Siemens Logo. Cpena pa3pabotku nporpammuoro obecneuenus nist [1JIK Siemens Logo -



LOGO!Soft Comfort V6.1. [IporpammupoBanue crangapTHeix Gynkuuii Ha [TJIK Siemens
Logo.

TemaTuka 1a60paTopHBIX padoT

Tema 4. MUKPOKOHTpOJIEPbI apxuTeKTYPbl AVR — 18 vacos

[TpakTrueckoe 3anstue Nel. «PaGoTa ¢ mopTamMu BBO/Ia-BbIBOJa MUKPOKOHTPOJLIEpA
B PEKMME BBIBOJIA HA TOUCUHBIE U CEMUCETMEHTHBIE CBETOANOAHBIE MHIUKATOPHI B PEKUME
CTATUYECKON U TUHAMHYECKOU WHINKAIIUNY. — 2 YacCOB.

[Tpaktrueckoe 3anstre No2. «Pabora ¢ mopTamMu BBO/Ia-BhIBOJIa MUKPOKOHTPOJLIEpA
JUIsl OpPTaHU3alld BBOJA JAHHBIX C OJMHOYHOIO KJIKOYa M C MAaTPUYHOW KJIABHATYPHI B
peXUME CKaHUPOBAHUS C IPOrPAMMHBIM BBOJAOM-BbIBOAOM (PIO)». — 2 yaca.

[IpakTueckoe 3ansitue Ne3. «PaboTa ¢ mopTamu BBO/Ia-BbIBOJa MUKPOKOHTPOJUIEpA
JUI. OpraHU3alMyd BBOJA JAHHBIX C MATPUYHOM KJIABUATYPbl B PEKUME CKAaHUPOBAHUS C
BBOJIOM-BBIBOJIOM I10 IIPEPBIBAHUIO». — 2 Haca.

[IpakTueckoe 3ansatue Ned. «Onpoc ALIII 1 BEIBOA HA CEMHCErMEHTHIN UHIUKATOP
ITOKA3aHMM, IPOITOPLIMOHATBHBIX OITPOIIEHHOMY KOIY». — 2 Jaca.

[Ipaktnueckoe 3anstue NeS. «Paborta ¢ TailmMmepamMHu-CUETYMKAMH, OpPraHU3aLUs
3a/1epKEK BPEMEHH C 33JJaHHBIMU XapaKTEpUCTUKAMMI». — 2 Jaca.

[Ipaktuueckoe 3ansitue Ne6. «PabGota ¢ TaliMepaMu-CHETUMKAMU B PEXKHUMAX
osictporo I[lIMMMa u [IIMMa c¢ xoppekuueit (as3bl, ymnpaBiieHHE SPKOCTHIO CBEUEHUS
ceeroauona uepe3 ALID». — 2 gaca.

[Ipaktruueckoe 3ausatue Ne7. «Pabota ¢ Taitmepamu-cuerunkamu B pexkumax [INMMa,
YIPaBJIECHHUE AHAJIOTOBBIM CEPBOIIPUBOJOM U IEKTpoMoTOpoM yepe3 ALIID». — 2 gaca.

[IpakTueckoe 3ansitue Ne8. «l3mepeHne wuHTEpBalla BpEMEHUM Ha MpUMEpE
YJIBTPa3BYKOBOI'O JIaTUMKA PACCTOSIHMS C BBIBOJOM IIOKa3aHUW HA CEMUCETMEHTHBIN
WHJIAKATOp». — 2 Yaca.

JlaGoparopHas pabora Ne9. «IIporpammMupoBaHue 3ajaud CHHTE3aTOpa 3BYyKa

3aJlaHHOM 4acTOThl (HOTHOIO CTaHa) C MCIOJIb30BAaHUEM TaWMEpPOB-CUETUMKOB C
yIpaBJIE€HUEM OT MATPUUHOW KJIABUATYPbD». — 2 YACOB.



5. O0pa3oBaTre/ibHbIE TEXHOJOTHH.

Mertoauka npenoaaBaHus JUCUUIUINHBI « THTEIUIEKTyalIbHBIE CEHCOPBI U CUCTEMBD)
U peanu3aiusl KOMIIETEHTHOCTHOTO IMOAXOJa B M3JIOKEHWHM M BOCIPUATHM MarTepualia
MpelyCMaTpUBAET HCIOJIb30BAaHUE CIEAYIOUINX AaKTUBHBIX W HMHTEPAKTUBHBIX (QOpM
MIPOBE/ICHMS TPYIIOBBIX, WHJIWBHAYalIbHBIX, AyJUTOPHBIX 3aHATUH B COYETAHUU C
BHEAyAUTOPHOM paboToil ¢ 1enbio (GOpMHPOBAHUS W PA3BUTUA MPOPECCHOHAIBHBIX
HABBIKOB 00YYaIOIUXCS:

— MOATOTOBKA K BBIITOJHEHHIO Ta0OpAaTOPHBIX PadoOT B J1a00OpaTOpuUsiX BY3a;
— 3aIIMTa BHIMOJHEHHBIX TaOOPAaTOPHBIX PaldoT.

VYaenpHBI BeC 3aHATHI, MPOBOJUMBIX B HHTEPAKTUBHBIX (Popmax, ompeaeseH
[JIAaBHOM  1Iebl0  00pa3oBaTeNbHOM  MPOrpaMMbl, OCOOCHHOCThIO  KOHTHHICHTA
o0y4aroLuXcst ¥ CoiepKaHUEM JUCUUIUINHBI « IHTEeNeKTyanbHble CEHCOPBI U CUCTEMBI) U
B LIEJIOM IO aucuMIuinHe cocTaBisieT 50% ayIUTOPHBIX 3aHATHNA. 3aHATHS JIEKIIMOHHOIO
Tuna coctaBisitoT 50% oT o0beMa ayJUTOPHBIX 3aHATHI.

6. OneHo4HbIe cpeacTBa JAJIsl TEKYLIEero KOHTPOJIS YCIeBaeMOCTH, IPOMEKYTOYHOM
aTTeCTALMM 110 UTOraM OCBOCHUS JUCHUILIMHBI U Y4e0OHO-MEeTOANYECKOe
o0ecrneyeHne CaMOCTOATEIbHOM Pa00ThI CTYAEHTOB.

B npomecce 00y4deHuss HUCHONB3YIOTCA  CIEAYIONIME  OIICHOYHBIE  (hOPMBI
CaMOCTOSATENbHON pPa0OThl CTYJEHTOB, OILICHOYHBIC CPEACTBA TEKYIIEro KOHTPOJIS
YCIIEBAEMOCTH ¥ TIPOMEKYTOYHBIX aTTECTAITHI:

B mecrom cemecTpe

- TIOATOTOBKA K BBIMIOJIHCHHUIO MPAKTHUYECKUX 3aHIATHM W MX 3allUTa 1Mo acceMOsepy
MHKpOKOHTpoJiepa ATmega 128.

O1eHOYHBIE CPENICTBA TEKYIIETO0 KOHTPOJS yCIeBAEMOCTH BKIIIOYAIOT 3aJaHUs s
3alUThl JIabopaTopHbIX padoT. OOpasubl 3agaHUN JJIs 3alIUThI JIAOOPATOPHBIX PadoT
MIPUBECHBI B MPUJIOKEHUU.

6.1. @oHa OLIEHOYHBIX CPEACTB /ISl IPOBEAeHUS MPOMEKYTOUYHOM aTTeCTAlNK
00y4arIuXcs Mo JUCHHUIIMHE (MOTYJIIO0).

6.1.1. TlepedyeHb KOMIIETEHIIMA C YyKa3aHHEM OTamoB uX (OPMHUPOBAHUS B TIpoliecce
OCBOCHHUS 00pa30BaTEIbHOM MPOrPaMMEI.

B pesymbrare oOcCBOeHWA MUCIMIUIMHBI (MOAyNs) (GOPMHUPYIOTCS —CIEIYIONTUE
KOMITETCHIIUM:



B pesyabTare ocBOeHUs

HepequL IVIAHUPYEMbBIX

ABTOTPAHCIIOPTHBIX CPEACTB U UX
KOMITIOHCHTOB.

Kona 00pa3oBaTebHOI MPOrpaMMBbI
N pe3yJabTaTOB 00y4YeHMSs 10
KOMIIeTeHLNH 00y4aKOIIMICS J0JKEH
AMCIHUILITINHE
00J1a1aTh
IK-2 Crioco0eH BecTH Mpoliecc pa3padoTKH | 3HATh:

® OCHOBHBIC IPUHIIUIIBI U METO/bI

CHHTE3a anmnapaTHoro
obecrieueHus npu
MIPOCKTUPOBAHUH

MIICY, pa3paboTKu aJrOpUTMOB €€

(YHKITMOHUPOBAHUS, CHHTAKCHC

HCIIOJIb3YEMOTO SI3bIKA

IPOrPaMMUPOBAHUS; METO/IbI PAOOTHI

C OCHOBHBIMHU YCTPOHCTBAMH BBOJA-

BeiBO1a MIICY;

yMeThb:

®  YUTaATh DJICKTPUUECKHE
MPUHIMIINAIIBHBIE CXEMBbI
npoektoB MIICY; nonumars
HaIlCaHHbIE

QITOPUTMBI B Pa3HBIX BUAX;
BJIAJ€Th:

® HaBBIKaMU pa3pabOTKH
anekrpuyeckux cxem MIICY,
HaIlMCaHUs KOJa, METOAMHU
pa3pabOTKU aJITOPUTMOB IS
[IPAKTUYECKOr0 IPUMEHEHUS

B mporiecce ocBoeHMs1 00pa3oBaTeNbHON MPOrPaMMbl TAHHBIE KOMIIETEHIIUH, B TOM

quCiI€C HuX OTACIBHBIC KOMIIOHCHTHI,

GbOpMUPYIOTCS TOJTAIIHO B XOAC OCBOCHUS

O0Oy4aroIMMUCS TUCHUIUIMH (MOJYJIel), TPAaKTUK B COOTBETCTBUM C YYEOHBIM IIAHOM U
KaJICHJapHBIM rpauKkoM yueOHOTO IpolLecca.

6.1.2. Onucanue noka3areJieil 1 KpUTEpHeB OLICHMBAHNS KOMIIETEHIIHI,
¢GopMupyemMbIX 10 HTOraM OCBOCHUS JUCHUIJIMHBI (MOXYJIsl), ONMCAHUE HIKAJI

OllCHUBaHUMA

[Toka3zaTenem OlleHMBaHMSA KOMIIETEHLIUNA Ha Pa3IMYHBIX 3Tanax ux (GopMUpOBAHUS

SBJISIETCS JIOCTKEHHE OOyYalolUMHCS IJITAaHUPYEMBIX PE3yJbTaTOB OOYydYEHHs TIO

JTUCHUIUINHE (MOJIYJIIO).




IIK-2 Cnoco6en BecTH mpolecc pa3padoTKu aBTOTPAHCIOPTHBIX CPEICTB M HX KOMIIOHEHTOB.

Ioxka3zartensn Kpurtepun ouenuBanus
2 3 4 5

3HATh: OO6yuaromuiics OOyuarommuiics OOyuarommuiicst OO6yuarommuiics

OCHOBHBIE JEMOHCTPHPYET MOJTHOE | AEMOHCTPUPYET HETIOTHOE JEMOHCTPUPYET JEMOHCTPHUPYET

HPHHITAIIBL 1 OTCYTCTBHE WU COOTBETCTBHE CIEAYIOIIUX YaCTUYHOE COOTBETCTBHE | IIOJIHOE

METOABI HEJ0CTaTOYHOE 3HAHWMH: IPUHLUIIOB 1 CHENYIOIMX 3HAHMMI: COOTBETCTBHUE

cuHTesa COOTBETCTBHE METOZOB CHHTE3a MPUHIUIIOB U METOJIOB CIICAYIOIINX

22222:;;2 CIIEAYIOIINX 3HAHUH: anmnapaTHOro ooecrneyeHus CHHTE3a aniapaTHOTO 3HAHUM:

- NPUHLMIIOB U METOJIOB | IPH IIPOCKTHUPOBAHUH o0ecrieyeHus npu MIPUHLUIIOB U

npoekTHpopay | CUHTE3a AINapaTHOro MIICY, pazpaboTku npoektupoBanuu MIICY, | Mmetonos

uu MIICY, o0ecrieyeHust pu ITOPUTMOB €€ pa3paboOTKH aJrOpUTMOB | CHHTE3a

paspaGoTKu MPOCKTHPOBAHHUU (YHKIIMOHUPOBAHUS, ee (pyHKIIMOHUPOBAHMS, anmapaTHoro

anropurmoB ee | MIICY, paspaboTku CHHTAKCHCA UCIIOJIb3YyEMOTO | CHHTaKcuca oOecrieueHus

(YHKLMOHUPOB | QITOPUTMOB €€ SI3bIKA TIPOTPaMMHUPOBaHUS; UCIIOJIB3YEMOTO SI3bIKa npu

aHHUS, (bYHKIIMOHUPOBAHUS, METOAOB paboTHI ¢ IpOTrPaMMHUPOBAHUS; NPOCKTHPOBAHH

CHUHTaKCHC CHUHTaKcuca OCHOBHBIMHU yCTpPOIICTBaMU METOJIOB pabOTHI C u MIICY,

HCIOIB3YEMOT | ycrionp3yeMoro si3plka | BBoga-BeiBoga MIICY. OCHOBHBIMHU pa3paboTKH

0 sA3bIKa IPOrPaMMHPOBAHHSL; JIOIyCKAIOTCS 3HAYUTEIbHBIE | YCTPOHCTBAMU aJTOPUTMOB €€

nporp aMMHPOB |y 1e10108 paGOTHI C OITMOKY, TPOSBISAETCS BBogaBsiBoga MIICY. Ho | ¢yHkunormposa

g:gg;zimﬂm OCHOBHBIMHU HEJI0CTaTOYHOCTh 3HAHMH, 10 | AOMYCKAIOTCS HUsI, CHHTAKCHUCa

OCHOBHBIMIL yCTpOHCTBaMHU psiy MmoKaszarteset, HE3HAYUTEIbHBIC OIIMOKH, | HCIIOIB3yeMOTO

yeTpoifcTBamMu BBOaBbIBOa MIICY 00yYaIOIIUICS UCITBITHIBACT HETOYHOCTH, 3aTPYAHEHHUS | SI3bIKA

BBOJA-BHLIBOAA 3HAYHUTENIbHBIC 3aTPYAHCHUS | IPU aHATUTHYECKUX pOTrpaMMHUPOBa

MIICY [IPU ONIEPUPOBAHUY 3HAHUSAMH | OTIEPALUSIX. HUSI; METOJIOB

[IPU UX TIEPEHOCE Ha HOBBIE paboTsl ¢
CUTYyaLuH. OCHOBHBIMHU

YCTpOMCTBaMHU
BBOJIa-BBIBOJIA
MIICY.
CBob6oaHO
orepupyeT
NpUOOPETEHHBIM

" 3HAHUSMH.




YMmeThb:

YUTaTh
AIEKTPUUECKUE
MPUHIUITHATEH
BIE€ CXEMBI
MIPOCKTOB
MIICY;
MOHUMATh
HaIllMCaHHBIE
aITOPUTMEBI B
pa3HBIX BHAAX

OO0yuaromuiics He
yMEeT HJIH B

HEJIOCTATOYHOM CTEIIEHH

yMeeT YUTaTh
ANEKTPUYECKHUE

MMPUHIUITHAIIBHBIC

CXEMEI ITPOCKTOB

MIICY, monumaer

HarlMCaHHBIC

AJITOPUTMBI B pa3HBIX

BHIAX.

OO0yuaromuiics
JEMOHCTPHUPYET HETIOIHOE
COOTBETCTBHE CIEAYIOIIHNX
YMEHHI: YUTATh
JJIEKTPUYECKUE
NPUHIUITHATHHBIE CXEMBI
npoextoB MIICY, nonumars
HaIlMCaHHBIE AJITOPUTMBI B
pa3HbIx Buaax. Jlomyckarorces
3HAYUTENHHBIE OITHNOKH,
MPOSIBISIETCS
HEIOCTaTOYHOCTh YMEHUH, 10
pAny nokasaTreneu,
00yYaIOTUICS UCITBITHIBACT
3HAYUTEIBHBIE 3aTPyAHEHUS
[P OTIEPUPOBAHUU
YMEHUSAMH [IPU UX IEPEHOCE
Ha HOBbIE CUTyallUU.

OO0yuaromuiics
JEMOHCTPUPYET
YaCTUYHOE COOTBETCTBUE
CIEAYIOUIUX YMEHUMH:
YUTATh JIEKTPUUECKUE
MPUHIUITHATHHBIE CXEMBI
npoektoB MIICY,
[IOHUMATh HAIIMCAHHBIC
AJITOPUTMBI B Pa3HBIX
BUaX. YMEHHUS OCBOCHEI,
HO JOITyCKarOTCs
HE3HAYUTEIbHBIC OITHOKH,
HETOYHOCTH, 3aTPYTHEHUS
MIPU AaHATUTUYECKUX
onepanuix, IepeHoce
YMEHUH Ha HOBBIE,
HECTaHJAPTHbIC
CUTYAaLIMH.

OO0yuaromuiics
JIEMOHCTPUPYET
MIOJTHOE
COOTBETCTBHE

[ (S13% 100111504
YMEHHUIt: YUTATh
JNEKTPUUYECCKHE
MPHHIUITAATEH
BIE CXEMBI
MIPOEKTOB
MIICY,
MOHUMATh
HaNMCaHHbBIC
ITOPHUTMBI B
pa3HbIX BUJIAX..
CrobomHo
orepupyeT
NPUOOPETEHHBIM
U YMCHUSMU,
IMPUMCHSICT UX B
CUTYyaIHUsIX
TOBBILIEHHON
CJIO’KHOCTH.

BJIA/IETh:
HaBbIKaMH
pa3paboTKu
JIIEKTPUIECKHUX
cxem MIICY,
HaIltuCaHUus
KOJ/Ia, METOITaMH
pa3paboTKu
AITOPUTMOB
TUIsL
MPAKTHYECKOTO
MPUMEHEHUS

OOyuaromuiicst He
BJIaJICeT WU B

HEJIOCTATOYHOM CTEIIEHU

BJIaA€€T HaBbIKaMU
pa3paboTKu

AIEKTPUUECCKUX CXEM
MIICY, nanucanus

KOJa, METOJaMU

pa3paboTKH aJropuTMOB
U1l IPAKTHYECKOT0

IIPUMCHCH

OOy4aromuiics Biajeer
HaBBIKaMH pa3paboTKu
anekTpuueckux cxem MIICY,
HamnvcaHus Koja, METOIaMH
pa3pabOTKH aJITOPUTMOB JIJIS
MPAKTUYECKOT'O NPUMCHCHU A
B HETIOJHOM 00BEME,
JIOIYCKAIOTCS 3HAUUTEIbHBIE
OLIMOKH, TIPOSIBIISIETCS
HEJIOCTaTOYHOCTH BIIAJCHUS
HaBBIKaMH T10 PSIY
noka3sareneid, OOyJaromuiics
HUCIIBITBIBACT 3HAYHUTCIBHBIC
3aTPyAHEHUS TIPH
NPUMCHCHHNH HABBIKOB B
HOBBIX CUTYaIHsX.

OO0Oy4aroIuiCs YaCTUIHO
BJIaJIeeT HAaBBIKAMHU
pa3paboTku
ANEKTPUUYECKUX CXEM
MIICY, nantucanus Koja,
METO/IaMH pa3paboTKH
ITOPUTMOB JIJIs
PaKTHIECKOTO
MIPUMEHEHUS], HABBIKU
OCBOEHBI, HO
JIOITyCKalOTCS
HEe3HauYUTeIIbHbIE OLINOKH,
HETOYHOCTH, 3aTPyIHCHHS
MIPY aHATTUTUYECKUX
oTepanusx, mepeHoce
YMEHUH Ha HOBBIE,
HeCTaH/IapTHbIE
CUTYyalluH.

OO0yyarommiics B
IIOJTHOM 00BbeMe
BIIAJIEET
HaBBIKAMH
pa3paboTKu
ANMEKTPUICCKHUX
cxem MIICY,
HaIlACaHUs
KOJIa, METOJIaMU
pa3paboTku
ITOPUTMOB JJIs
MIPAKTHYECKOT O
MIPUMEHEHUS,
CBOOOIHO
MPUMEHSIET
MOJTYYCHHBIC
HaBBIKH B
CUTYyAIIUAX
ITOBBIIIICHHOM
CJI0KHOCTH.

IIIkaJia ouleHUBAHKS Pe3yJIbTATOB MPOMEKYTOYHON ATTECTALIMUA U UX ONMCAHUE
DopMa NPOMEKYTOYHOM aTTECTALUM: IK3AMEH.
[IpomexyTouHasi aTTecTanusi oOydaromuxcs B ¢Gopme 3K3aMeHa MPOBOJUTCS IO

pe3yibTaTaM BBIIIOJIHEHUS] BCEX BUJOB Y4eOHOU padOThl, MPEIyCMOTPEHHBIX y4eOHBIM

IIJIaHOM IIO JIaHHOﬁ JUCHUITIIIMHE ((I/IHTCJIJICKTyaJIBHBIC CCHCOPBI U CUCTEMBD», IIPU 3TOM

YUYUTBIBAKOTCA PEC3YJIbTAThl TCKYIICI'O KOHTPOJA YCIICBACMOCTH B TCUYCHHUC CEMCCTPA.
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OHCHKa CTCIICHN JOCTHXKCHUA O6y‘laIOIHI/IMI/IC$I IJIaHUPYEMBIX PE3YJIbTATOB O6y‘ICHI/I}I I10

AUCHUILIMHE IIPOBOAUTCS MPCIIOAaBaTCIIEM, BEAYIIUM 3aHATHA MO0 JUCHUIITIMHEC MCTOAOM

JKCIIEpPTHOM OLEeHKU. [lo wuToraM mNpPOMEKYTOYHOW AaTTECTALMU 110 AUCHUIUIMHE

BBICTABJISACTCA OLICHKAa
«HCYIOBJICTBOPUTCIILHO).

«OTJIHUYHO», «XOpOouIIo», «YAOBJICTBOPUTCIILHO»

HIkana oueHuBaHUA

Onucanue

OT1u4HOo

BrimosHeHbI BCE o0si3aTeJIbHbIE YCJI0BHS
MOJArOTOBKH CTYAEHTa K MPOMEKYTOUYHOU
aTTrecTalmu, PEYCMOTPEHHBIE MpOrpaMMONn
TACHUIIIAHBL. CTyJIEHT I€MOHCTPUPYET COOTBETCTBUE
3HAHUM, YMEHUH, HaBBIKOB MOKa3aTeIIsIM,
MIPUBEICHHBIM B TabInmax, OIICpUPYET
MPUOOPETCHHBIMU 3HAHUSMH, YMEHUSMH, HaBBIKaMH,
MPUMEHSAET UX B CUTYyalMSIX MOBBIIIEHHOW CJIOKHOCTH.
[Ipr 3TOM MOTYT OBITH JOMYIICHBI HE3HAYUTEIHLHBIC
OIMMOKH, HETOYHOCTH, 3aTPyAHEHUS MpPU TMEPEHOCE
3HAaHUW U YMECHUHU Ha HOBBIE, HECTAHIAPTHHIC 3a/1a4H.

Xopouio

BrInosHeHsI BCE o0s13aTe/IbHbIC yCJIOBUA
MOJAr0TOBKH CTYJAEeHTa K MPOMEKYTOYHOM
aTTrecTalmM, MIPETYCMOTPEHHBIE MpOrpaMmMou
JACHUIUIAHBL. CTYJIEHT TEMOHCTPUPYET COOTBETCTBHUE
3HAHUH, YMEHHUH, HaBBIKOB IMOKA3aTEIIsIM,
MIPUBEACHHBIM B TabnuIax, ONEPUPYET
MPUOOPETECHHBIMU 3HAHUSIMU, YMEHUSMH, HaBbIKaMu. B
TO K€ BpPEMS IIPU OTBETE JOMYCKAET HECYIIECTBEHHBIE
MOTPENIHOCTH, 33Ja4d pEIIAeT C HEI0YeTaMH, He
BIIMSTFOITMMH Ha OOITUI X0 PEIICHUS.

Y 10BJIETBOPUTEIIBHO

BrinosHeHsI BCE o0s13aTeIbHbIC yCJIOBUSA
MOJArOTOBKH CTy/I€HTA K MPOMEKYTOYHOM
aTTrecTalmm, MPETYCMOTPEHHBIC MpOrpamMMOu
JACHUIUIAHBL. CTYJIEHT TEMOHCTPUPYET COOTBETCTBHUE
3HAHUH, YMEHUH, HABBIKOB MMOKA3aTEIIsIM,
MIPUBEJICHHBIM B TaOJIUIIaX, ONIEPUPYET

501041
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MPUOOPETECHHBIMU 3HAHUSIMU, YMEHUSIMH, HaBBIKAMH.
Ho moxa3piBaeT HeriyOOKHE 3HaHUsS, NMPU OTBETE HE
JOMYCKaeT TpyObIX OMMOOK WIH NPOTHBOPEUYUH,
OHAKO B (OpPMyITHpPOBAHMH OTBETa OTCYTCTBYET
JIOJDKHAsT CBSI3b MEXKJy aHAJW30M, apryMEHTalHell H
BBIBOJAMHM, B PEIICHHH 337a4 MOTYT COIEpP’KaThCA
rpyoble omOKuU. /{151 momy4eHus: mpaBUIIbHOTO OTBETA
TpeOYIOTCSI YTOUHSIIOIIUE BOTIPOCHI.

He BpInonHEeHb! 00s13aTe/IbHbIE YCI0BHUSI MOATOTOBKH
CTyAEHTAa K  IPOMEXKYTOYHOM arTecTaluM,
MPENYCMOTPEHHBIE TIporpaMmon aucuuiuinael, WJIN
CTyIEHT JI€MOHCTPUPYET HEIIOJHOE COOTBETCTBHE
3HAHWM, YMEHUN, HABBIKOB MPUBEJACHHBIM B TaOIUIAX,
JIOTIYCKAIOTCA 3HAUUTENIbHBIE OIIMOKH, MPOSBISAETCS
OTCYTCTBUE 3HAHHWW, YMEHWW, HABBIKOB MO psAy
[I0KA3aTelled, CTYAEHT HCHBITHIBACT 3HAYUTEIIbHBIC
3aTPYJHEHHS] TIPU  ONEPUPOBAHUM 3HAHUSAMH U
YMEHHUIAMU.

HeynoBneTBopuTeapsHO

DoHbI OLICHOYHBIX CPEICTB MPeACTABJICHbI B NPWIOKeHNH 1 K padoyeil mporpamme.
7. YueOHO-MeTOAMYEeCKOEe U MH(OPMAIIHOHHOE 00ecneYeHne JUCIUILIUHBI.

a) OCHOBHAas JiUTeparypa:

1. OropognukoB, . H. Muxkpomnpoueccopnass Texuuka: BBeneHue B Cortex-M3 :
yueObHoe nocobue s By3oB / M. H. OropognukoB. — Mocksa : MzmarenscTBo FOpaidr,
2022. — 116 c. — (Bsicuiee oopazoBanue). — ISBN 978-5-534-08420-7.

URL: https://urait.ru/bcode/492216

2. Caxnes, A. M. Lludgposbie ycTpoiicTBa U MUKPOIIPOLIECCOPHI : yueOHOE mocodue
15 By30B / A. M. CaxxHeB. — 2-¢ u3., nepepad. u gon. — Mocksa : 3gaTenscTBO
FOpaiit, 2022. — 139 c.

URL: https://urait.ru/bcode/514342

0) 10MOJIHUTEIbLHASI JINTepaTypa

3. Konometiniera, M. b. OcHOBBI UMITYJILCHOM U ITU(DPOBOM TEXHUKH : yueOHOE ocoOune
s By30B / M. b. Konomeiiniera, B. M. becenun, T. B. SIrogkuna. — 2-e u3 ., ucop. u JOIL.
— Mockga : UznarensctBo FOpaiit, 2022. — 124 ¢. — (Briciuee oopazoBanue). — ISBN
978-5-534-06429-2.

URL: https://urait.ru/bcode/516277
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B) IpOrpaMMHOe obecrieueHre U MHTEPHeT-Pecypehbl:

4. Cpena pazpabotku Microchip Studio (panee Atmel Studio m AVR Studio) co
CBOOO/THOM JIMIIEH3UEN.

I) 2JIeKTPOHHBbIE 00pa3oBaTeJbHbIe PeCypChl:

Kypc «MHTennekTyanbHble CECOHCOPBI U CUCTEMBD)
https://online.mospolytech.ru/course/view.php?id=11360

8. MarepuajbHO-TeXHUYeCKOe o0ecneyeHne I CHUILTUHBI.
Jlabopatopusiit ctena JIC-2 nist u3yuyeHruss MUKPOKOHTPOJUIEPOB apXUTeKTypsl AVR
C METOJIMYECKUMU YKA3aHUSAMU.
KomnproTepHbie KacChl YHUBEPCUTETA.

9. MeToanuyeckue peKOMEHIALMHU IJIA CAMOCTOATEIbHOI padoThl CTY1€HTOB

CaMmocrosiTesibHAsA pa0d0Ta CTYI€HTOB HANIPABJICHA HA PellleHUe CIAeAYIIIHX
3a/1a4:

CamocTosTenbHass paboTa sBISIETCd OJHUM U3 BUJOB ydeOHBIX 3aHsATHH. Llenp
CaMOCTOATENIbHOM  paboOThl — MPaKTUYECKOE YCBOEHUE CTYACHTAMH BOIIPOCOB
MIPOEKTUPOBAHUSI ~ MHUKPOIIPOLIECCOPHBIX ~ CUCTEM Ha 0a3e  MHKPOKOHTPOJLIEPOB
apxuTeKkTypsl AVR, paccMarpuBaeMbIX B IPOLECCE U3YUEHUS AUCIUIUINHBI.

AynauTopHasi caMOCTOsITeNIbHAsl pa0oTa MO JUCHMIUIMHE BBIMOJHSIETCS Ha y4E€OHBIX
3aHATHUSAX MO0J] HEMOCPEACTBEHHBIM PYKOBOACTBOM MPENOAABATENS U MO €ro 3aJaHHIO.

BueaynutopHas camocTosiTenibHasi padoTa BBIMOIHIETCS CTYJIEHTOM IO 3aJaHUI0
MpenoiaBaresis, Ho 0e3 ero HemoCPEACTBEHHOTO YYaCTH .

3amaum caMoCTOATEeIbLHOM PadoThI CTY/IEHTA!

- pa3BUTHE HABBIKOB CAMOCTOSITENILHON yueOHOH padOThI;

- OCBOEHHE COACPNKAHUS JUCUUIUINHBL

- yriyOJeHue coiepKaHusi U OCO3HAHWE OCHOBHBIX MOHATUN AUCHHUIIINHBI;

- UCTOJIb30BaHUE Marepuana, CcOOpaHHOrO M TMOJYYEeHHOr0 B  XOJe

CaMOCTOSITENIbHBIX 3aHATUHN AJ1s1 3P(HEKTUBHOM MOATOTOBKH K IK3aMEHY.

Buabl BHeayIMTOPHOM CAMOCTOSITEIbHOM PadOThI:

- CaMOCTOSITEJIbHOE U3yUYEHHE OTACIIBHBIX TEM JUCLUUILINHBL,

- MOJTOTOBKA K JICKIIMOHHBIM 3aHSATHUSM;

- TMOATOTOBKA K JIAOOPATOPHBIM 3aHATHUSM;

- opopmiieHHE OTYETOB IO BBIOJTHEHHBIM J1A0OpPAaTOPHBIM paboTaMm U

MTOATOTOBKA K UX 3aIUTE.

JIJist BBIMOJHEHUST JHO0OTO BUJA CAMOCTOSITENIbHOM paboThl HEOOXOJMMO HPOWUTH
CJIEIYIOLME ATAIbI:

- OIpEACIICHHUE LIETTU CaMOCTOATENbHON paboThI;

- KOHKpETH3alMs NI03HABATEIbHOM 3a/1a4H;
13
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- CaMOOLIEHKa TOTOBHOCTU K CAMOCTOSITEILHOM padboTe;

- BBIOOp a/IeKBaTHOTO CIIOCO0a JEHCTBUS, BEIYILErO K PEIICHUIO 3a/1a4H;

- IUIAaHUPOBaHUE PaOOThI (CAMOCTOSITENIBHOM WM C MOMOIIBIO MPENOJAABATEIS)
HaJl 3aJJaHUEM;

- OCYIIECTBJICHHME B TIPOLIECCE BBHINOJHEHUS CaMOCTOSTENIbHONM paboThI
CAMOKOHTPOJSL  (IPOMEXKYTOYHOTO U  KOHEYHOTO) PE3yJabTaTOB pabOThl WU
KOPPEKTUPOBKA BBITIOTHEHUS pabOTHI;

- pedaekcus;

- Mpe3eHTaIus padoThl.

10. MeToauyecKkue peKoMeHaluu JJIs1 IpenoaaBaTesist

Ha mepBoM 3aHSATMM MO AWCHHWIUIMHE HEOOXOMWMO O3HAKOMHUTH CTYJIEHTOB C
MOPSIIKOM €€ U3ydeHus (TeMaMu Kypca, popMaMH 3aHSATUH, TEKYIIETO U MPOMEKYTOYHOTO
KOHTPOJIsI), PACKPBITh MECTO W POJb JUCUUIUIMHBI B CHCTEME HAyK, €€ MPaKTHUYECKOe
3HAYEHUE, TOBECTH JI0 CTYJECHTOB TpeOOBaHUs K (POpME OTUETHOCTH U MPUMEHEHHUS BUOB
KOHTpOJIs. Beigatores 3aganust 11 HOATOTOBKY K 1a00OpaTOPHBIM paboTaMm.

[Ipu moAroToBke K J1a0OPATOPHBIM PadoTaM IO TEPEUYHIO OOBSIBICHHBIX TEM
MIPEMNo/IaBaTelt0 HEOOXOUMO YTOUHHUTD IJIaH UX MIPOBEICHUS, MPOAyMaTh (HOPMYIUPOBKU
U colepkaHWe YYCOHBIX BOIMPOCOB, BBIHOCUMBIX Ha OOCYXIICHHE, O3HAKOMHTHCS C
MepeyHEM BOIIPOCOB IO TEME Ja00paTOPHOU pabOTHI.

B xone maGopatopHoii pabOThI BO BCTYMUTEILHOM CIIOBE PACKPHITh MPAKTUYECKYIO
3HAYUMOCTB TEMBI JJA0OPATOPHON PabOTHI, ONIPEACITUTE MOPSIOK €€ TPOBEIACHMS, BpeMsI Ha
oOCyXJIeHHEe KaXIoro ydeOHoro Bompoca. IlpuMmeHsss QpOHTaIbHBIA OMpPOC NaTh
BO3MOYKHOCTh BBICTYIIUTh BCEM CTYACHTaM, MPUCYTCTBYIOIINM Ha 3aHATUU.

[{enecoobpa3Ho B X0jA€ 3amUTHI J1a0OPaTOPHBIX padOT 3a7aBaTh BHICTYIAIOIINM U
ayJIUTOPHH JTOTIOJHUTEIBHBIC W YTOUHSIONINE BOMIPOCHI C IEJbI0 BRISCHEHHS WX MO3UIINN
I10 CYIIECTBY OOCYKIAaeMBIX TIPOOJIEM.

CrnengyeT TpeAoOCTaBUTh BO3MOXKHOCTHh BBICTYIUICHHS C MECTa B BHJC KpaTKUX
COOOIIIEHUH IO TIOJITOTOBJICHHOMY 3apaHee BOIIPOCY.

B 3akirounTensHON yacTy 1a00paTopHOi pabOThI CIEAYET MOIBECTH €€ UTOTH: JaTh
OIICHKY BBICTYIUICHHA KaXXIOTO CTYJAEHTAa M Yy4eOHOW Tpymmbl B IeloM. PackpbwITh
MTOJIOKHUTEIIBHBIC CTOPOHBI M HEJIOCTATKHU MPOBEACHHOM JabopaTopHOil paboThl. OTBETUTH
Ha BOIIPOCHI CTYICHTOB. BhIaTh 3aMaHus AJI CaMOCTOSATEILHOW paOOThI IO MOATOTOBKE K
CJIEIYIOIIEMY 3aHSATHIO.
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Ipunoxenue 1 x
paboueii mporpamvme MUHUCTEPCTBO OBPA3OBAHUS U HAYKU POCCUICKON ®EAEPALIUN

OEJJEPAJIBHOE TOCY JAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE YUYPEXJIEHUE BBICIIET'O OBPA3SOBAHIA

«MOCKOBCKHWH NOJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHH MMOJIUTEX)

Hanpagnernue noaroroku: 01.03.02 «IIpukagnasi MaTeMaTuKa 1 HHGOPMATHKAY
OII (mpoduiip): «HTEMIEKTYyaTIbHBIE CUCTEMBI YIPABICHHUS TPAHCIIOPTOM
®opma 00yueHus: OUHast

Buna npodeccuonanpHoit nesrensHocTH: (B coorBerctBuu ¢ ®I'OC BO)

Kadenpa «CMAPT-TexHOIOTHI»

®OH/I OHEHOYHBLIX CPE/ICTB

O JUCHUIIJVIMHE HHaTe/ieKTyalbHbIE CEHCOPBI U CHCTEMbI

Cocrag: 1. [Tactiopt poH1a OTLIEHOYHBIX CPEICTB

2. OnucaHue OLEHOYHBIX CPEJCTB!

Mockga, 2022 ron

15



NMOKA3ATENb YPOBHA COOPMUPOBAHHOCTU KOMNETEHLUUN

Taobmuma 1

NHTEJVIEKTYAJIBHBIE CEHCOPBI U CUCTEMBI

®IoC BO 01.03.02 «IIpukgagHasi MaTeMaTHKAa U MHGOPMATHKAY

B pouecce OCBOCHUA HaHHOﬁ AUCHUIIIIMHBI CTYICHT (bopMpreT U JECMOHCTPUPYCT CICAYIOINUC 06H_IeKy.]'II>TypHBIC
14 HpO(beCCI/IOHaJ'ILHBIe KOMIICTCHII MU

KOMIIETEHIIUA

IlepeyeHb KOMIIOHEHTOB

WH-
NEKC

OOPMYJIMPOBKA

TexHoJ0orus
dopmupoBanus
KOMIIeTeHIIN I

dopma
OI[EHOYHOT'0
cpencrBa**

Crenenu ypoBHen
0CBOCHHUS KOMIIeTECHIINMI




I1K-2

CriocoOeH BeCTH Ipolece

pa3paboTKu aBTOTPAHCIIOPTHBIX

CPE€ACTB U UX KOMIIOHCHTOB.

3HATH:

* OCHOBHbICE  NPUHLUIBI U
METObl pa3pabOTKU aJTOPUTMOB, KaK
CTPOUTCS  aNrOpuUTM,  IOHUMAaTh
MCIOJIb3YEMBII SI3BIK
[POrPAMMHUPOBAHUS YMETh:

¢ IIOHUMAThb HaITMCaHHBIC
QAJITOPUTMBI B Pa3HBIX BUAAX: B 010K-
cXEeMmax, B MporpaMMHOM KoIEC,

TCKCTOBBIM BHJIOM BJIAACTh:

¢ HABBIKOM HaAIIMCAaHHUA KOJa,
METOJaMU,
pa3paboOTKU AITOPUTMOB H ITPOTPAMM,
PUTOAHBIX Ui MPAKTHYECKOTO
[IPUMCHEHHSI

HEOOXOAUMBIMUA  JUIS

nmabopaToOpHbBIC
paboTHI,
CaMOCTOSITEITbH
ast pabora

3JIP

basoBblii
BOCIIPOU3BOJICTBO
[OJIYYCHHBIX 3HAHUU B XOJ1€
TEKYILETO KOHTPOJIS
IIoBBILLICHHBIH YPOBEHb:
[IPaKTUYECKOE MPUMEHEHHE
[OJYYEHHBIX 3HAHUW B
rpolecce IMOArOTOBKH K
lmabopaTopHbIM paboTam

YPOBeHb:

20
21




[Ipunoxxenne 2
K paboueii mporpamme

Hepeqem, OLCHOYHBIX CPEACTB 110 JUCHUIIJINHE «I/IHTEJIJIEKTyaJIbHBIe CCHCOPbI U CUCTEMBD»

Haumenosanue ITpencraBnenne
Neo OLICHOYHOI'O KpaTkas xapakTepuCTHKa OLEHOYHOT'O OLCHOYHOTO CPENCTBA B
oC cpeiacTBa cpencTBa dOC
CpelncTBO NIPOBEPKM YMEHMM M HaBBIKOB
1 3JIP MPUMCHATH  IOJIYyYCHHBIC  3HAHHUSA IS 3ajaHud U1 3alIUTHI

PEIICHUA NPAaKTHYCCKUX 3aJad C IOMOIIBIO
HMHCTPYMCHTAJIbHBIX CPEACTB.

71a00paTOPHBIX padoT

22




CprRTypa H CodepiKaHuEe TUCHUIITTHHDbI «I/IHTeJ'I.]IeKTyaJIBHbIe CCHCOPLI U CUCTEMBID» 110 HANIPABJCHUIO MMOATOTOBKU

01.03.02 «IIpukyiagnasi MaTeMaTUKA U HHpopMaTHKa» (0akagaBp)

g = § Buabl yuedHoii padoThl,
g S 9 BKJIIOYast
] 2 CaMOCTOSITEIbHYIO padoTy ®opMbI aTTECTALINHU
Paznen &} = 9
CTY/1eHTOB, M TPY10€MKOCTb
n/n B Yacax
J | II/C | JIad | CPC | KCP 3JIP ]
IllecToii cemecTp
JTanbl NPOEKTHPOBAHUS MUKPOIPOLECCOPHOH CHCTEMBbI
11 (MIIC). . . . 6 1 1
KonnenryanbHbli, aTTOPUTMUYECKHI U IPOTPaMMHBIN
YPOBHH.
Cucrema komana wmukponpoueccopa K1810BMS86.
19 Krnaccudukanus, ctpykTypa KOMaH/1bl, METO/IbI a/Ipecaliyi, 6 94 3
' ¢dbopmupoBaHue OalWTOB KOMaHJ, TIpYyNNbl KOMaHA IO
(YHKIIMOHATIbHOMY Ha3HAUYEHUIO.
13 [IpakTnueckoe 3ansatue 1 «3yuenue yuebHoi MmukpoOBM 5 1.2 ) g
YMIIK-86»
[Tpaktuueckoe 3ansatue 2 «Accemonep MII K1810BMS6.
Knaccudukanus, popmat KoMaHa, METO/IbI aJpecalyH.
1.4 . " 6 3-5 2 14
dopmupoBaHue nepBoro OaiTa u mocTdaiiTa KOMaH bl
MIEPECBUIKN .
15 [Ipaktuyeckoe 3anstue 3 «Accemo6nep MII K1810BMS6. 5 6-7 9 14

ApI/I(I)MeTI/IquKI/Ie " JJOTMYCCKHUEC KOMAHIbID).
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1.6

HpI/IHIII/Il'l aJ[peECHOr0 B3aHMO/IeCTBIA HA MarucrpaJiua.

[onnast n yacTuuHas nemudpanus aapeca. Mcrnons3oBanue

crannaptHeIX nenmdpartopos u [13Y mns nemmdpanuu
azipeca.

1.7

[Tpaktuyeckoe 3austue 4 «Accemonep MIT K1810BMS6.
Komanne! pacimpenHnoit apudmeTuku 1 paboTsl ¢
JECSITUYHBIMU YUCIIAMU».

1.8

Conpsxenne MUKpoIBM ¢ BHEIIHUMH YCTPOHCTBAMM.
[ToaxmroueHue ki1aBuaTypbl U MHAMKATOPOB. COXpaHEeHUE
JAHHBIX MPU OTKIIOYEHUH MUTAHUS.

6-7

1.9

[Ipaktrueckoe 3ansatue 5 «Accembiaep MIT K1810BMS86.
LlenoueuyHbie KOMaHIBI».

9-11

12

1.10

ApOuTpHI, peaausyomme rudxkoe 00cayKuBaHue
3aMpocoB

JleTepMUHUPOBaHHbIE U BEPOSITHOCTHBIE apOUTPBHI.
CriocoObl BBIICIICHHS] HCTOYHUKOB 3aIIPOCOB.

8-9

1.11

[Tpaktuyeckoe 3ansatue 6 «Accemo6aep MII K1810BMS6.
Knaccudukanus, popmat KoMaHa, METO/IbI aJpecalyi.
dopmupoBaHue MepBoro O6aiTa U MocTOaNTa KOMaH/IbI
MIEPECBUIKN .

12-14

12

1.12

Metoabl paciiMpeHHus aApecHOro NPOCTPAHCTBA
Mertobl 0KHa, 6a30BBIX PETUCTPOB, OaHKOB. MeTo
BUpTyalbHOU naMATu. CTpyKTypa 1 Ha3HaueHue 0JI0KOB
CUCTEMBI, pEATU3YIOLIEH METO/I BUPTYaIIbHOU ITAMSITH.
O0630pHas JTeKIus.

10-11

1.13

HNurtepdeiicabie BUC.

OCHOBHBIE TEXHUYECKHE XapAKTEPUCTUKU U CTPYKTYpHBIE
CX€EMBI TapaJIJIEILHOTO U MOCIIEA0BATEILHOIO IIOPTOB U
IIPOrpaMMHUPYEMOr0 TaMepa.

12-13
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1.14

MHuKpPOKOHTPOJLIIEPbI

Omnpezenenue U CTpyKTypa MUKPOKOHTpoJLiepa, 8-, 16- u
32-pa3psiiHble MUKPOKOHTpOIepbl. [IpuHcTOHCKAS 1
I'apBapackas apxutekrypa, RISC u CISC nmponeccopsl.
CemelicTBa M IPOU3BOAUTEIH 8-pa3psiIHBIX
MUKpOKOHTpoJuiepoB: - MCS-8051 (komnanuu Dallas
Semiconductor, Philips u ap.); - PicMicro komnanuu
Microchip; - AT Mega kommanuu Atmel; - AVR koMmnanuu
Atmel; - 68HC05/705, 68HC08/908, 68HC11/711
kommanuu Motorola. MuKpOKOHTpOJIIEpBI ceMelicTBa
68HC08/908. Obmas cCTpyKTypa 1 HOMEHKJIATypa.
Muxkpokontposiep 68HCI908PG32, ero ctpykTypa u
xapakrepuctuku. [Ipoueccopnsbiit Mmogyns CPU 08,
pPETuCTpOBast MOJIEINb, CIIOCOOBI a/Ipecallii; KOMaHIbI
MEPECBHUIKH, apU(PMETHICCKUX U JIOTUIECKHUX OIEpPaIii,
C/IBUTOB, OATOBBIX OINEPALUN U YCTAHOBKHU IPU3HAKOB,
YIPaBJIEHUS IPOrPAMMON U IPOLIECCOPOM.

14-17

1.15

[Tpaktuyeckoe 3ansatue 7 «Accemonep MII K1810BMS6.
[{enoueuHble KOMaHIbI.

15-17

1.16

Oo30puas nexkyus

18

1.17

O0630pHas nabopatopHas paboTa.

18

(Dothl ammecmauuu

19-21

Bcero yacoB nmo TMCHUILINHE B CEbMOM ceMecTpe

18

18

36
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Bonpocsl k 3a4ery
Knaccuduxanus komang MIT K1810BM86

0630p meronoB aapecaruu MIT K1810BM86

Peructposas anpecanus MII K1810BM86

Henocpenctsennas aapecanus MIT K1810BM86

[Tpsmas agpecauuss MIT K1810BM86

Kocsennas peructposas aapecanus MIT K1810BM86

bazoBas anpecanus MII K1810BM8&6

Nunexcnas aapecanusa MIT K1810BM86

. bazoBas nunnekcuas anpecanus MII K1810BM86

10.Komanae! cioxenuns u seruntanns. Kog ASCII MIT K1810BM86
11.Komaune! cioxenus v Beruntannsa. Kog BCD MIT K1810BM86
12.lenenne B popmare ASCII MIT K1810BM86

13.Ymuoxenue B popmare ASCII MIT K1810BM86
14.1enoueunsie komauabl. [Ipedukc nosropenns MII K1810BM86
15.Koman el nepecbuiku MIT K1810BM86

16.®opmar komansl MIT K1810BM86, Ha3zHaueHue moseit neporo Oaiita

© N kWD RE

17.Ctpykrypa nocroaiita komanasl MIT K1810BM86

18.Dopmuposanue 3pdextuBuoro agpeca MIT K1810BM86

19.9T1anbel MPOEKTHUPOBAHUS MUKPOMPOIIECCOPHON cuctembl. Pabota B pexume
LUKJIA.

20.2Tanbl MpPOEKTUPOBAHUS MHUKPOMPOIECCOPHON cucTteMbl. PaboTa B pexume
IIPEPBIBAaHUMN.

21.TumnoBas CTpyKTypa ynpaistonieii MUKpoOBM.

22.Cxema MoHOU aemudpaliy aapeca.

23.Y1poIeHne CXeMbl, pealn3yroleid MeTo ] MOTHOU Aemurdpaliiu agpeca.

24.Tlepenava undopmanuu 6e3 ncronb3zoBanus LI

25.Vcnionb30BaHre OTACNBHBIX CTaHIAPTHBIX AemU(PaTOpOB i YaCTUYHOU
nemdpanuu aapeca.

26.KackanupoBaHue CTaHAAPTHBIX ISP PATOPOB.

27 .Vicnonw3oBanue mukpocxeM O3V npu yacTUuHOM Aemudpanuu aapeca.

28.CucteMsl ¢ pesepBupoBaHueM Ha O6a3e mukpocxem O3Y.

29.Vcnonw3oBanue 13V B kauecTBe agpecHoro aemnmdparopa.

30.IIporpamMmmupyemas Jjorudeckasi MaTpuila B KaueCTBe aJpecHOro aemudparopa.

31.HauanpHbIi mycK MpoIieccopa U 3alyuTa BEIYUCICHUN OT COOEB MTUTAHU.

32.ApOuTp ¢ mporpaMMupPyEeMbIMU TPUOPUTETAMHU KAHAJIOB.

33.BeposaTHOCTHBIM apOoUTp.
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34.TlogkmtoueHne KJIaBUATYPhl U CTPEJIOYHBIX MHAUKATOPOB B MUKPO DBM.

35.Compspkenne Mukpo OBM ¢ kiaBuaTypod W TpyNIol  JaTUYMKOB
UCII0JIb30BAaHUEM OOIIIEr0 BXOAHOTO MOPTA.

36.[ToaximoueHue KiIaBUaTypbl K MarucTpaiu Mukpo BM.

37.Ha3naueHue 1 OCHOBHbIE XapaKTEPUCTUKHU MapalieIbHOTO TOpTa.

38.CTpyKTypa mapaiiesbHOro nopra.

39.Pexxumbl paboThI MapauieTIbHOTO TIOPTa.

40.Dopmat yrpapisIoIIero cioBa NapajjieJIbHOrO MOpTa.

41.Pexxum "0".

42.Pexum "1".

43.Pexxum "2".

44 TlporpaMMHpOBaHKE MapaJlIeIbHOTO HOPTA.

45.0nepanuu ynpasisIFOIIEro CUTHANIA apaJjIeIbHOTO MOpTa.

46.CTpyKTypa MoCcaeI0BaTEIbHOTO TIOPTa.

47.Ha3HaueHue 1 OCHOBHBIE XapaKTEPUCTUKU MOCIEA0BATEIBHOIO OPTA.

48.0OcHOBHBIC CUTHAIIBI TTOCIEAOBATEIHLHOTO MOPTA.

49.YmpaBisroliee CI0BO MOCIeI0BATEIBHOTO TOPTa.

50.Pexxumbl pabOTHI MOCIIEI0BATEIHLHOTO TTOPTA.

51.BpemenHbie AuarpaMmsl pabOThI MOCIEI0BATEIBHOTO TIOPTA.

52.IIporpaMMupoBaHne MOCIEAOBATEIHHOTO MOPTA.

53.HazHaueHune 1 OCHOBHBIE XapaKTEPUCTUKU IPOrpaMMHUPYEMOT0 TaiiMepa.

54.CTpykTypa mporpaMMHUpyeMOro Taiimepa.

55.0OCHOBHBIE CUTHAJIBI POIPAMMUPYEMOTO Tailmepa.

56.¥Ympasnstoiiee cI0BO MPOrpaMMUPYEMOro TakMepa.

57.Pexxumbl paboThI TPOrpaMMHUPYEMOTO Taiimepa (C BpeMEHHBIMH JTUarpaMMaMH ).

58.®yukmuu curnana GATE.

59.0030p METO/I0B pacIIMPEHUs aIPECHOTO MPOCTPAHCTBA.
60.Meton okHa.

61.Metoxa 6a30BBIX PETUCTPOB.

62.Metog OaHKOB.

63.Cxemnas peanuzanus "saapa" BUPTyaTbHOU MaMSITH.
64.Metoa BuptyanbHoi namsTy. [IpuHuun padboTsl.
65.Haznauenue A3Y.

66.Haznauenne O3Y1 u O3VY2.

67.1Tonck u 3aMeHa CTPAHMIIBI B METO/IC BUPTYATHbHOM ITaMSITH.
68.1Tone npusnakos A3Y.

69.0cobeHHocTH ceMelicTBa MUKpOKOHTposuiepoB 68HC08/908
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70.006m1as cTpykTypa U HOMeHKJaTypa cemericrea 68 HC08/908

71.Cnyxxebnbie Moynu cemeiictBa 68HC08/908

72 .IlapannensHbie mopThl cemericta 68HC08/908

73.Mukpokontpoiiep 68HCI08GP32, crpykTypa U XapakTepUCTUKU

74.TIponeccopusiit Mmogysns CPUOS, peructpoBas MOAEIb

75.IIporeccopnsrit moxys CPUOS, criocoOb! anpecanuu

76.IIporneccopusiit Mmoayns CPUOS, rpymiibl KoMaHa

77 IIponeccopusiit Mmoaysns CPUOS, KoMaH 1bl IEPECHUIKU

78.ITpoueccopusiiit Moayns CPUOS, koman bl apudMeTHIECKHE ONIepaliuu

79.I1poueccopubiit Moy CPUOS8, koMaHAbI JOTHYECKUX OTepariuit

80.ITporeccopnsiit Mmogyns CPUOS, koMaH bl CIBUTOB

81.IIpomeccopnsrit Mmoxyns CPUOS, koMaHIbI OMTOBBIX OTepaIiuit

82.IIpomeccopnsrit moyns CPUOS, koMaHabl yripaBieHUs IPOTpaMMOit

83.[Ipomeccopubriit  moxayns CPUO8, komanabl TpepbiBaHUS U YIpaBICHUS
IIPOLIECCOPOM

84.HauanpHbiii myck mporeccopa CPUOS

85.06paboTka npepriBanuii mporeccopa CPUOS

86.Monyns IRQOS

87.Pexxumbl pabotet MK cemetictBa 68HC08/908, 0630p

88.Pexum oxnganusa MK cemerictea 68 HC/908

89.Pexxum ocranoBa MK cemeiictBa 68HC/908

90.Pexxum otnanku MK cemeiicta 68HC/908

91.Pacnpenenenue anpecHoro npocrpanctea MK GP32

BapuanTbl 3ajanuii 17151 3alIUTHI NIPAKTHYECKOT0 3aHATHSA B 6 ceMecTpe

1. Pazpabotath ¥  OTHAQAUTh KOMaHAYy MEPECHUIKU Ha accemoOiepe
mukponpoueccopa K1810BM86 ¢ mapameTrpamu, 3a1aBaeMbIMU MPETIOJABATEIIEM.
2. Pazpabotath ¥  OTHAaguTh LEMOYEYHYIO KOMaHAy Ha accemoiepe
mukponpoueccopa K1810BM86 ¢ mapameTrpamu, 3a1aBa€MbIMHU MPETIOJABATEIIEM.
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