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1. Ilestk OcBOEHHS AU CIUIIJIMHBI.

K OCHOBHBIM HeJSIM OCBOCHHMS AMCUUILIMHBI «HTENIeKTyaabHble CEHCOpPBHI U

CUCTEMBI» CJIEAYET OTHECTHU:

— (¢opMHUpOBaHME 3HAHUI O MPUHIUIAX [IOCTPOEHUS MUKPOIPOLIECCOPHBIX CHCTEM
ynpaenenuss (MIICY), wux cTpykType, cocTaBe, paldOTe€ OTIECIbHBIX OJOKOB
MUKPOIIPOIIECCOPHBIX CUCTEM M MHTETPUPOBAHHOM Mepudepur MUKPOKOHTPOJLIEPOB;

— HOJTOTOBKY CTYJEHTOB K JIEATEIbHOCTH B COOTBETCTBUHM C KBaJU(UKALMOHHON
XapaKTepUCTUKOW OakajiaBpa IO HANpPaBJIEHUIO, B TOM 4ncie GOPMUPOBAHNE YMEHUM I10
aHaJIM3y U pa3padboTke 3P (HEKTUBHBIX MUKPOIPOLIECCOPHBIX CUCTEM.

K ocHOBHBIM 3agadyaM OCBOCHHA AUCHUIIIMHBI «HHTGJ’IJ’IGKTY&HBHHC CCHCOPBI U
CUCTCMBbD» CIICAYCT OTHCCTHU:

— OBJIAJICHUEC TEOPETUYCCKUMHU M MPAKTHYCCKUMH METOJaMH aHajdu3a M pa3paboTKh
MHUKPOIIPOIIECCOPHBIX CHUCTEM C TOYKH 3pPEHHUS MX amlapaTHOrO0 W IMPOTrpaMMHOIO
0o0€ecIeYeHUIA.

2. Mecto nucumniuinnbl B cTpykrype OOII 6akanaBpuara.

Hucrumnaa « HTeNnNneKkTyanbHble CEHCOPhI W CHCTEMBD» OTHOCHUTCS K YHCIY
(aKyIbTaTUBHBIX yYE€OHBIX AWCIMIUIMH OCHOBHOW 0Opa30BaTEIbHOW IMPOTpamMMBI
OakanaBpuara.

HucrumnnHa «HTeIeKTyaabHbIE CEHCOPBI M CHCTEMBD» B3aUMOCBS3aHa JIOTHUECKH
U COJIePKATEIBHO-METOIMYECKH CO CISAYIONUMU JUCIUTUIMHAME U nipakTrukamMu OOIT:

— [IporpaMmmupoBanre MUKPOKOHTPOJUIEPOB;
— MHTemiexTyanbHple CHCTEMBI YIIPABICHUS TPAHCIIOPTOM;
— IIporpammupoBaHnue;

— Teopust aBTOMaTHYECKOTO YIIPABICHUS TPAHCIIOPTHBIX CPEJICTB.



3. IlepeyeHb MIIAHMPYEMBIX Pe3y/JIbTATOB 00y4eHHs 110 IUCHHUILIHHE
(MOAyJII0), COOTHECEHHBIE C IIJIAHMPYEMBbIMH Pe3yJIbTaTAMM 0CBOCHHS
o0pa3oBaTeJIbHON POrpaMMBbl.

B pesynbrate ocBoeHMsS AMCHUIUIMHBI (MOIyINsA) y oOydaromuxcs (hopMUPYIOTCS
CIEIyIOIME KOMIETEHUMHU M JOJDKHBI OBITh JOCTUTHYTHI CIEAYIOIIUE PE3YJIbTaThl
oOyueHus Kak 3Tan (OPpMUPOBAHUS COOTBETCTBYIOIINX KOMITETEHIIUH:

B pesyabTare ocBOeHUs

Kon o0pa3oBaTeIbHOH NPOrpaMMBbI
KOMIIETEHIIUH o0yuyaromuiics 10JKeH
o0s1a1aTh

ITepeyeHb MIIAHUPYEMBIX
pe3yJbTaTOB 00y4eHUs 10
TUCIUTJINHE

[1K-2 Crioco0eH BecTH Iporiecc pa3paboTKu | 3HATD:

ABTOTPAHCIIOPTHBIX CPCIICTB M UX * OCHOBHBIE IPUHUHUIIBI U METOIbI

KOMIIOHCHTOB. CHHTE3a aNnmnapaTHOro 00eCTIICUCHMS
npu npoexktupoanuu MIICY,
pa3paboTKu alIropuTMOB €€
(YHKIIMOHUPOBAHUS, CHHTAKCHC
HCIIOJIb3YEMOTO A3bIKA
MIPOrpaMMUPOBAHUST; METOIbI PAOOTHI
C OCHOBHBIMM YCTPOMCTBAMH BBOJA-
BbIBOAAa MIICY;

YMeThb:

* YUTATh IEKTPUUYECKUE
MPUHIIMIUAIIbHBIE CXEMBbI TPOEKTOB
MIICY; nonuMarh HallMCaHHbBIE

QITOPUTMBI B Pa3HBIX BUJIAX;

BJIA/IETh:

* HaBBIKaMU pa3pabOTKH
anekTpuieckux cxem MIICY,
HaIMCaHUs KOJa, METOdaMH
pa3pabOTKH aIrOPUTMOB IS
MPaKTUYECKOr0 MPUMEHEHUS

4, CTpyKTypa u coaep:KaHue TUCHUIINHBI.

OO6mass TpyAO0EMKOCTh TUCIHUIUIMHBI COCTABJSCT 2 3a4ETHBIX CIUHMIII, T.e. /2
aKaJeMUYeCcKuX Jaca (13 HuX 36 4acoB — caMOCTOsITEIbHAs padoTa CTY/ICHTOB).

Ha BTOpOM Kypce B 1IeCTOM ceMecCTpe BbLAENseTCs 2 3aueTHbIe €AUHMIIbI, T.€. (2
aKaJleMUYecKHXx yaca (13 Hux 36 4acoB — caMocTosITeIbHAs padoTa CTYyIEHTOB).



Pazpenbl nucuumiuubl « IHTEIEKTyalbHbIE CEHCOPBI U CHUCTEMBD) U3Yy4aroTCs Ha
TPEThEM KypCE B IIECTOM CEMECTPE.

IlecToii cemecTp: yiekiuu — 1 gac B Henenro (18 wacoB), mpaktudeckue 3aHsTust — 1
yac B Hexenmio (18 wacoB), popma kouTponss — 3auer. CTpykTypa M COAEpKaHHE
AUCIMILTUHBI « MUKPOIIPOLIECCOPHBIE CUCTEMBD) TI0 CPOKaM U BHJIaM pabOThl OTPa’KEHBI B
HPUIIOKEHHH.

Ne KonuyecrBo CemecTpbl
o Buj yueOHoit paboTnl YACOB § cemtectp
1 | AyauTopHble 3aHATUS 36 36
B toMm uucre:
1.1 | Jlekuun 18 18
1.2 | CeMuHapcKue/MPaKTUICCKUE 3aHATHS 18 18
1.3 | JIaGoparopHbIe 3aHATHS - -
2 | CamocTosiTesibHasI padoTa 36 36
B Tom umucre:
2.1 | [NoaroroBka K MPaKTUICCKUM 3aHITHSIM 18 18
2.1 | [loaroroBka K 3amuTe MPAKTHICCKUX 3aHATHHA 18 18
3 | [IpomexxyTouHasi aTTECTALMSA
3auer + +
Hroro: 72 72

Coaep:xanue pa3iejioB TUCHUILTHHBI

Tema 1. O01He NPUHIUIIBI IOCTPOCHUSI MUKPONIPOLECCOPHBIX CUCTEM

®oH HeliMaHOBCKHE TIPUHUMUIBI TTOCTPOCHUS MUKPOIPOLECCOPHON CHUCTEMBI.
Knaccudukanus  mukpornporeccopoB (Mo  (QyHKIIMOHATIBHOMY  Ha3HAYEHUIO, TIO
Pa3psSIAHOCTH, TIO OPTAaHU3ALMY MTAMSITH, [0 TUIY CUCTEMbI KOMaH ). TUIIOBBIE CTPYKTYPbI
MHUKPOMPOLIECCOPHBIX CUCTEM (MarucTpalibHasi, pajualibHasi, cMelanHas). Opranuzanus
BBO/Ia-BbIBO/Ia B MUKPOMPOLIECCOPHOM cucTteMe (IporpaMMHbI BBOA-BBIBOJ, BBOA-BBIBOJ
T10 MPEPBIBAHUSIM, BBOJI -BBIBOJ B PEXKUME MPAMOro JOCTYyNa K naMsTh ). OpraHuzaius mvH



MIICY, mukn mwmsbl. [IpuMmep peanuzanuu 3JIEKTPUUECKONW MPUHIUIIUAIBHON CXEMBbI
MUKPOIIPOLECCOPHOM CUCTEMBI, HA3HAYEHHE OCHOBHBIX MUKPOCXEM MHUKPOIPOLIECCOPHOTO
KOMIUIEKTA.

Tema 2. DjieMeHTBI apXUTEKTYPbl MUKPOTIPOLIECCOPa

Crpyktypa THIIOBOrO MUKpompoieccopa (¢ Do HeliMaHOBCKUM sApOM U
["apBapackum siapom). CriocoObl afjpecaliiy TaHHBIX KOMaH[ MUKpompoleccopa. Oouue
MPUHIUIIBI PEATTA3alUU CUCTEMbI KOMaH MUKPOIIPOLIECCOPA.

Tema 3. ITanbl NPOEKTUPOBAHUS MUKPOIPOIECCOPHOH CHCTEMbI yIIPaBJIeHUSsI
(MIICY)

KonnenTtyanbHplil, anrOpuTMUYECKAA W MPOrPAMMHBIA YPOBHH ITPOEKTUPOBAHMS.
brok-cxema konunenryainbHoro ypoHast MIICY mukinudeckoro nedcTBus U paboTaroIIe B
pexxume npepbiBaHuid. COOTHOILIEHHE MEXIY KOJIMYECTBOM OJIOKOB KOHIIENTYaJIbHOTO U
QJITOPUTMUYECKOIO YPOBHEM, a TAaK)Ke€ KOJIMUYECTBO KOMaH/| acceMOiiepa, HeOOXOUMBIX JIsI
pealin3alyy OJJHOTOo OJI0Ka aJrOpUTMUYECKOro ypoBHs. [IpuBsi3ka ypoBHEH K KOHKPETHOMY
MUKpPOIpOLecCOpy (MUKPOKOHTPOIIEPY).

Tema 4. MukpokoHTpoOJIepbl apxuTeKTYpbl AVR

O0630p MUKPOKOHTPOJUIEPOB ¢ apXutekTypoid AVR U uX XapaKTepUCTHKHU.
Crpykrypa mukpokoHTposuiepa ATmegal28. butbl KoHQUTrypalm MHUKPOKOHTPOJUIEpa
ATmegal28. XapakTepuCTUKH 1 Ha3HAYCHHE BHIBOJIOB MUKPOKOHTposuiepa ATmegal28.

Opranuzanuss naMaTd MHUKpoKoHTpoiuiepa ATmegal28. VYmnpasnsromme perucTpsl
npoiieccopHbiM simpoM ATmegal28. Cucrema komanng ATmega 128. Cuctema npepbiBaHHiA
B ATmega 128. Opranuzanus noptoB B Mukpokontposiepax AVR na mpumepe ATmega
128. IIpuMep TUIIOBOW SJIEKTPUUECKOM NMPUHLMUIHAIBHON CXEMbl MUKPOKOHTPOJUIEPHOU
MIICY co cranmaptHoi mnepudepuedt BBoAa-BbIBOAA. BbriBog uHOpManuu B
napajyieIbHOM PEXHME Ha TOYEUHBIE U CErMEHTHbIE MHIMKATOphl. OMpoc OJMHOYHBIX
KJIIOUE M MaTPUYHBIX KJIABUATYp B PEXKHMME MPOTPAMMHOIO CKAHHUPOBAHUS KIIABUATYPHI.
BBoja maHHBIX ¢ KJIaBUATYpHI B pexuMe TpepbiBanus. Taiimepsi-cueTunku B ATmega 128
U opranmu3anus npepsiBanuii ot Hux. [IIMM Ha TaliMmepax-cuyeTunkax, paboTa ¢ JaTYMKOM
paccTostHUS U cepBorpuBogoM B pexume [IIMM. Ananoroserit kommapatop B ATmega 128.
ANII B ATmega 128. Pa6ora c EEPROM nannbix B ATmega 128.

Tema 5. IlpomblinuieHHbIE JIorHYeckne KOHTpoJLiepbl (ITJIK)

OCOOEHHOCTH peann3alnud MPOMBIIUIEHHBIX JOTHUYECKUX KOHTPOJUIEPOB M CHUCTEM
yIpaBIeHHs HA WX OCHOBE. APXUTEKTypa MPOMBINIIEHHOTO JOTHYECKOI0 KOHTPOJUIEpa
Siemens Logo. Cpena pa3pabotku nporpaMmmuoro obecrneuerus s [1JIK Siemens Logo -



LOGO!Soft Comfort V6.1. ITIporpammupoBanue ctanaapTHbiX ¢yHkiui Ha [TJIK Siemens
Logo.

TemaTuka 1a60paTopHBIX padoT

Tema 4. MUKpPOKOHTPOJLIEPBI apxXuTeKTYphl AVR — 18 yacos

[TpakTudeckoe 3ansatue Nel. «Pabora ¢ mopramMmu BBOJia-BbIBOJIa MUKPOKOHTPOJIIIEpA
B PEKHUME BBIBOJIa HA TOYEYHBIE U CEMUCETMEHTHBIE CBETOJIMO/IHBIE HHANKATOPHI B PEKUME
CTATUYECKON U TUHAMHUYECKOU WHINKAIIUNY. — 2 YacCOB.

[Ipaktuueckoe 3anstue Ne2. «Pabota ¢ mopramu BBOJja-BbIBOJIa MUKPOKOHTPOJIIIEPA
JUIsl OpTaHW3alliy BBOJIa JAHHBIX C OJAMHOYHOTO KJF0Ya W C MAaTPUYHOW KIJIaBHATYphl B
peKUME CKaHUPOBAHUS C IPOrPaMMHBIM BBOJ1I0M-BbIBOZIOM (PIO)». — 2 yaca.

[TpaxTnueckoe 3anarue Ne3. «PaboTa ¢ mopramu BBOJa-BbIBOJa MUKPOKOHTPOJIEPA
JUIsl OpraHU3alMy BBOJA JTAHHBIX C MATPUYHOM KIJIABUATYpPHl B PEKMME CKAaHUPOBAHMS C
BBOJIOM-BBIBOJIOM I10 ITPEPBIBAHUIO». — 2 Haca.

[Ipaktnueckoe 3ansatue Ned. «Onpoc ALL 1 BeIBOA HA CEMHCETMEHTBIN MHIUKATOP
MOKa3aHW|, MPOMOPIHOHAIBHBIX OMPOIIEHHOMY KOaYy». — 2 Jaca.

IIpakTyeckoe 3anarue Ne5. «Paborta ¢ TaliMepamMu-CUETUYMKAMH, OpPTraHH3aIIUs
3aJ1€PKEK BPEMEHU C 3aJJaHHBIMU XapaKTEPUCTUKAMMU». — 2 daca.

[Ipaktuueckoe 3ansitue Ne6. «Pabora ¢ TaiiMepaMH-CUETYMKAMH B pEXKUMAX
osictporo IIMMMa u [IMMa c xoppekuueid ¢asbl, ynpaBi€HUE SIPKOCTbIO CBEYECHHS
ceeToaunoaa uepe3 ALID». — 2 gaca.

[Ipaktuueckoe 3anarue Ne7. «Pabora ¢ TaiiMepamu-cueTunkamu B pesxkumax 11 Ma,
yIpaBJI€HHUE AaHAJIOTOBBIM CEPBOIPUBOJOM U AeKTpomMoTopoM uepe3 ALII». — 2 yaca.

[Ipaktnueckoe 3ansitue Ne8. «HM3MmepeHne WHTEpBajia BPEMEHH Ha MPUMEPE
YJIBTPa3BYKOBOI'O JIaTYMKA PACCTOSIHMA C BBIBOJOM IIOKa3aHUM HA CEMUCETMEHTHBIN
WHJIMKATOp». — 2 4aca.

Jlabopatopuasi pabora Ne9. «lIporpammupoBaHue 3amaud CHHTE3aTOpa 3BYKa
3aJIaHHOM  YacTOThl (HOTHOTO CTaHa) C HCMOJIb30BAHMEM TalMEPOB-CUETUYMKOB C
YIIPaBJIEHUEM OT MATPUUHOU KJIABUATYPhI». — 2 YACOB.



5. O0pa3oBaTe/ibHbIE TEXHOJIOTHM.

MeTtoauka npenoaBaHus TUCIUTUTHHEI «IHTEIUIeKTyalbHbIE CEHCOPBI M CUCTEMBD)
U peanu3anus KOMIIETEHTHOCTHOTO TOJXOJa B M3JIOKEHHH U BOCIPHUSATUU MaTepuaia
MpeayCMaTpUBaeT MCIOJb30BaHUE CIEAYIOMMX aKTUBHBIX W WHTEPAKTUBHBIX (popMm
MIPOBEJICHHS TPYIIOBBIX, WHIWBHIYAIbHBIX, AYJUTOPHBIX 3aHATHH B COUYETAHHH C
BHEAYJIUTOPHON paboToi C menbio (GopMUpOBaHUS M Pa3BUTHSA NPODHECCHOHATHHBIX
HaBBIKOB 00YYaIOIIUXCS:

— MOATOTOBKA K BBIMIOJIHEHUIO J1a00PaTOPHBIX pabOT B 1abOpaTOpUSIX BY3a;
— 3aIIMTa BHIMOJTHEHHBIX JIA0OPATOPHBIX PadoT.

VYaenpHbIl BeC 3aHATHI, MPOBOJUMBIX B HHTEPAKTUBHBIX (OpMax, OMpeaesieH
[JIABHOM  IIeIbI0  00pa30BaTeNbHOM  IPOTrpaMMbl, OCOOEHHOCTbIO  KOHTHMHIEHTA
oOy4JaronIuxcs U CoAep >KaHUEM TUCUUILIMHBI « IHTeeKTyanbHble CEHCOPBI K CUCTEMBD) U
B IIEJIOM IO AMCHMIUIMHE cocTaBisieT 50% aynuTOPHBIX 3aHATHI. 3aHATHS JIEKIUOHHOTO
Tuna coctaBisitoT 50% oT 00beMa ay JTUTOPHBIX 3aHATHI.

6. OueHo4HbIE CPpeACTBA I TEKYLIEro KOHTPOJISl yCIIeBAeMOCTH, TPOMEKYTOUHOM
aTTeCTAIlUM N0 UTOTAM OCBOEHMS TUCIHUILIMHBI U Y4eOHO-MeToAu4ecKoe
o0ecnevyeHne CaMOCTOSITEIbHOM PA0OTHI CTY/IEHTOB.

B mpomecce oOydeHUsT HCHOJB3YIOTCS — CIEAYIOUIME OLICHOYHBIE  (DOPMBI
CaMOCTOSITENIbHOM pabOThl CTYJCHTOB, OIICHOYHBIE CpPEACTBA TEKYIIETO KOHTPOJIS
YCIIEBAEMOCTH U MPOMEKYTOUHBIX aTTECTALIAMN:

B miectom cemecTpe

- TIOATOTOBKA K BBIMIOJIHCHUIO MPAKTHUYECKUX 3aHITHM W MX 3alldTa 1Mo acceMoOsepy
MUKpoKoHTpoJiepa ATmega 128.

OreHOYHbBIE CpPEICTBA TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH BKIIIOYAIOT 3aJaHUsl IS
3amUThl J1a0opaTopHbIX padoT. OOpasipl 3aaHuil 7S 3alIUTHI JIAOOPATOPHBIX PadOT
MIPUBECHBI B MPUJIOKEHUU.

6.1. ®oHa O1LIEHOYHBIX CPEACTB sl IPOBEACHUS IPOMEKYTOYHOM aTTeCTAlUH
o0y4aroumuxcs 1o AMCHUUILIHHE (MOAYJIIO).

6.1.1. I[lepedyeHr KOMIETEHIMM € YKa3aHUEM HTamoB MX (OPMUPOBaAHHS B IMpoIEcce
OCBOCHHMSI 00Pa30BATEIHHON MTPOTPAMMBI.

B pesymbrare oOCBOGHHS AMCHMIUIMHBI (MOAYNs) (GOPMHUPYIOTCS —CIEIYIONTHE
KOMIIETCHIINU:



B pe3yabraTe ocBOeHUA
Ilepeyenb mIaHUPyeMbIX

Kon o0pa3oBaTeIbHOH NPOrpaMMBbI
N pe3yJbTaTOB 00y4eHUs 10
KOMIIETEHIIUU 00y4aKOIIUICS 10JIKEH
AUCUMIIMHE
00J121aTH

I1K-2 CniocoOeH BecTH IpoIiecc pa3padOoTKH | 3HATh:

ABTOTPAHCIIOPTHBIX CPCACTB U UX ® OCHOBHEIC TIPUHIIMIIE K METO/IBI

KOMIIOHEHTOB.

CHHTE3a anmnapaTHoro
obecrieueHus npu
MIPOEKTUPOBAHUU

MIICY, pa3paboTKu aNropuTMOB €€

(YHKIIMOHUPOBAHUS, CHHTAKCHC

HCIIOJIb3YEMOTO A3bIKA

MIPOrpaMMUPOBAHUST; METOIbI PAOOTHI

C OCHOBHBIMH YCTPOMCTBAMH BBOJA-

BeiBoa MIICY;

yMeThb:

®  YUTaATh DJIECKTPUUECKHE
MPUHUUITAATIBHBIE CXEMBI
npoektoB MIICY; noHumMars
HaIMCAHHbBIC

AJITOPUTMBI B PA3HBIX BUAAX;
BJAACTb:

® HaBbIKaMU pa3pabOTKH
anekrpuyeckux cxemM MIICY,
HaIycaHus KoJa, METOIaMHU
pa3pabOTKU aITOPUTMOB IS
IIPAKTUYECKOr0 NPUMEHEHUS

B nporecce ocBoeHust 00pa3zoBaTeIbHOM MPOTPaMMbl JaHHBIE KOMIIETCHIIMH, B TOM
YuCcja€ MX OTIEIbHbIE KOMIIOHEHTBI, (OPMUPYIOTCS TMOITAHO B XOJI€ OCBOCHUS
00yYaroIMMUMUCS TUCHUIUIMH (MOAYJIeH), MPAaKTUK B COOTBETCTBUM C YYEOHBIM IIAHOM U
KaJICHJapHBIM rpauKkoM yueOHOTO TIpoliecca.

6.1.2. Onucanue noka3sareJieii U KpUTEpHEB OLlEHNBAHUS KOMIETEHIN,
(¢GopMupyemMbIX 110 UTOraM OCBOCHMS TUCHMUILIMHBI (MOAYJIS1), ONMUCAHME HIKAJI
OLICHUBAHUS

IToxazaTenem OIeHUBAHMUS KOMITICTCHIIMA Ha Pa3IMYHBIX dTanax ux (GOpMHUPOBAHUS
SABJISICTCSL  IOCTHKEHUE OOYYalOIIMMUCS TUIAHUPYEMBIX PE3yJIbTaTOB OOY4YEHUs TI0
JTUCHUIUINHE (MOJIYJIIO).




IIK-2 CnocoGen BecTH npoiece pa3padoTKu aBTOTPAHCHOPTHBIX CPeACTB H HX KOMIIOHEHTOB.

IMoka3aTennb Kpurepuu oneHuBaHus
2 3 4 5

3HATh: OOyyatrorumiicst OO0yyaromuiics OO0yyarouiics Ob6yuarommmiics

OCHOBHBIC JTEMOHCTPHPYET MOJIHOE | IEMOHCTPHPYET HEIIOJIHOE JEMOHCTPHUPYET JEMOHCTPHUPYET

HPHHITAIIBL K OTCYTCTBHE WITH COOTBETCTBHE CIEIYIOIINX YaCTUYHOE COOTBETCTBHE | IIOJIHOE

METO/BL HEJIOCTATOYHOE 3HAHUMN: TPUHIMIIOB U CIEMYOMUX 3HAHUMA: COOTBETCTBHE

CHHTE32 COOTBETCTBHE METOAOB CUHTE3a MPUHIMIIOB U METOJIOB CJICAYIOLINX

2gg?§2z§g;(; CIIETYIOINX 3HAHUM: anmapaTHOro o0ecreueHust CHHTE3a anmnapaTHOTro 3HAHWI:

- MPUHIMIIOB X METOJIOB | TIPH MIPOEKTHPOBAHUH obecrieyeHust mpu NPUHIMIIOB U

npoextuposan | CHHTE33 aapaTHOTO MIICY, pazpaboTku npoektupoBanuu MIICY, | meronos

v MIICY, oOecrieyeHust mpu aNTOPUTMOB €€ pa3paboOTKH aJrOPUTMOB | CHHTE3a

paspaboTKu MIPOEKTUPOBAHUHI (YHKIIMOHUPOBAHMS, ee (QyHKIIMOHUPOBaHUS, annapaTHOro

anropurmoB ee | MIICY, pa3paboTku CHUHTAKCHUCA UCIIOJIB3yEMOIO | CHHTAaKCHCa obecrieyeHus

(YHKLIMOHUPOB | aJrOPUTMOB €€ A3bIKA POIPAMMHPOBAHMUS; HCTIOJIb3YEMOTO SI3bIKa pu

aHus, (YHKIIMOHUPOBAHUS, METO0B paboThI € MPOrpaMMHUPOBAHHUS; IIPOEKTUPOBAHU

CHHTAKCHUC CHUHTAKCHUCA OCHOBHBIMH YCTPONCTBaMU METO/I0B paboTHI ¢ u MIICY,

UCTIOJIB3YEMOT | yeronp3yeMoro s3bika | BBoAa-BbiBoga MIICY. OCHOBHBIMH pa3paboTku

O A3bIKa MPOTPaMMHUPOBAHHUS; JonyckaloTcsi 3HaYUTENbHBIE | YCTPOWCTBaMU AITOPUTMOB €€

HporPaMMHpOB METOAOB paboTEHI ¢ OIINOKHU, MPOSIBIISAETCS BBozaBeiBoia MIICY. Ho | dynknmonuposa

;I;gg;ximﬂm OCHOBHBIMU HEIOCTaTOYHOCTh 3HAHMH, [0 | AOIMYCKAIOTCS HUS1, CHHTaKCcHCa

OCHOBHEIMI YCTPOWCTBAMHU psiy mokasartenen, HE3HAYUTEIbHbIE OIINOKH, | UCIIOIb3YEMOTO

yeTpoiicTBaMH BBogaBbIBOga MIICY 00y4aloUiiCcs UCITBITHIBACT HETOYHOCTH, 3aTPYJTHEHUS | S3bIKA

BBOJIA-BbIBOJA 3HAYUTEJIbHBIC 3aTPYJHEHUST | IPU aHAJIUTHYECKUX NporpaMMHUpPOBa

MIICY MIPY OTIEPUPOBAHNH 3HAHUSIMHU | OTIepaIusX. HUSI; METOJIOB

NIPY UX TIEPeHOCEe Ha HOBBIE paboTsl ¢
CHUTYaIIHH. OCHOBHBIMHU

yCTpOHCTBaMU
BBOJIa-BBIBOJIA
MIICY.
CB00OOIHO
orepupyeT
MIPUOOPETEHHBIM

1 3HAaHUSIMH.
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YMmern:

YUTaATh
ANIEKTPUICCKUC
MPUHIUITAATEH
BI€ CXEMBI
IIPOCKTOB
MIICY;
IMOHUMATh
HAIKMCAHHEBIC
aJITOPUTMBI B
Pa3HbIX BUIAX

OOyuaromuiics He
yMEeT WJIH B
HEIOCTAaTOYHOU CTEIICHU
yMeeT YUTATh
3IIEKTPUUECKHUE
MPUHIATTHATBHBIE
CXEMBbI ITPOEKTOB
MIICY, moaumaer
HaIlCaHHbIE
aJTOPUTMBI B PA3HBIX
BHUJIAX.

OO0yuarorumiics
JIEMOHCTPHUPYET HETIOIHOE
COOTBETCTBUE CIEAYIOIINX
YMEHUH: YUTATh
ANEKTPUUECKHE
MPUHLIMITHAIBHBIE CXEMBI
npoextoB MIICY, noHumats
HaIMCaHHbIE aJTOPUTMBI B
pa3HbIX BUAax. JlomyckaroTes
3HAYUTEIHHBIC OITHOKH,
MIPOSIBIISIETCS
HEJOCTATOYHOCTh YMEHUH, 11O
psily MOKa3aTeneu,
o0yyaromuiics UCTIBITHIBAET
3HaYUTENbHBIC 3aTPYAHEHUS
MIpU OTIEpUPOBAHUU
YMEHMSIMU IIPU UX [IEPEHOCe
Ha HOBBIEC CUTYyalUH.

OOyuaroruiics
JIEMOHCTPHUPYET
YaCTUYHOE COOTBETCTBHE
CIEAYIOIINUX YMECHUN:
YUTATh ICKTPUIECKHE
MIPUHLIUITHAIBHBIE CXEMBI
npoexktoB MIICY,
MMOHUMATh HalMCaHHbIE
AITOPUTMBI B Pa3HBIX
BUIaX. YMEHMSA OCBOCHEI,
HO JIOTIYCKaIOTCs
HE3HAYUTEIbHbIE OIINOKH,
HETOYHOCTH, 3aTPyIHEHUS
MIPYU aHATUTUYECKUX
orneparusx, nepeHoce
YMEHUI Ha HOBBIE,
HEeCTaH/IapTHBIE
CUTYyAallHH.

OOyuatoruiics
JEMOHCTPHPYET
MIOJTHOE
COOTBETCTBHE
CIICTYIOIIIX
YMEHHUIL: YUTATh
JNEKTPHUYECKUE
MPUHIMITHATEH
BIC CXEMBI
IIPOEKTOB
MIICY,
MOHUMATh
HaTFICaHHBIE
AITOPUTMBI B
Pa3HBIX BUAAX..
CBo6oaHO
orepupyeT
NpUOOPETEHHBIM
7 YMEHUSIMH,
MIPUMEHSET UX B

CHTYalsIX
MTOBBIIIIEHHON
CIIOYKHOCTH.
BJIA/I€Th: OOyuatommuiicst He OO0yvaromuiics BiaaeeT Obyuaromuiicst yactuuno | OOyvaromuiics B
HaBBIKAMHU BJIaJICeT WK B HaBBIKAMU Pa3pabOTKH BJIaJieeT HABBIKAMH MOJTHOM 00BeMe
pa3palboTKu HEJIOCTAaTOYHOM cTenenu | anekTpudaeckux cxem MIICY, pa3paboTKu BJIAJICET
SJICKTPHUYCCKHUX | BrrageeT HaBbIKAMU HaIlMCaHUA KOJa, METOOAMH SJICKTPUICCKUX CXEM HaBBIKAMH
cxem MIICY, | paspaGorku paspabotku anropurvos mis | MICY, Hanucanus koaa, | paspaGorku
HaIMCaHNs DIIEKTPUYECKUX CXEM NPAKTHUYECKOTO IpHMeHeHHs | METONAMH Pa3paboTKy DIIEKTPHIECKUX
KONa, METOIaMu | MTICY, nanucaHus B HEMOJIIHOM 00BbEME, QJIFOPUTMOB JUIS cxem MIICY,
pazpaboTku KOJa, METOJAMH JIOTYCKAIOTCA 3HAYNTENNbHble | [PAKTHICCKOTo Harmcanus
TOPUTMOB NPUMEHCHUS, HABBIKH
aJITOPHTMO Pa3paboOTKH alITOPUTMOB | OIIHOKH, TIPOSIBIISAETCS P ’ KOJa, METOJaMH
TSI OCBOEHBI, HO
TS TPaKTHYECKOTO HEJI0OCTATOYHOCTH BIIA/ICHUS pa3paboTku
MPaKTUYECKOTO JIOITYCKAIOTCS
pPUMECHEH HaBBIKAMHU T10 PSIY QJITOPUTMOB JIJIsI
pUMEHEHHUS . . HEe3HAYUTEIbHBIC OIINOKH,
nokaszaresieit, O0yJarormmuiics HPaKTHYECKOTO
HETOYHOCTH, 3aTPyTHEHUSI
UCIIBITHIBACT 3HAYUTEIIHLHBIC IPUMEHEHUS,
NPU aHATTUTUYECKUX 6
3aTpyJHEHUs IPU OTIepAIHsIX, TIeperoce cBOOOIHO
NPUMEHEHUH HaBBIKOB B yYMeHHIf Ha HOBBIE, HpUMEHSIET
HOBBIX CHTYaIHsIX. HeCTAHAAPTHBIE HIOJTyYCHHBIC
CUTyaLuH. HaBBbIKH B
CHTYaIHUsIX
MOBBILIEHHOMN
CJIOYKHOCTH.

IlIkaJia oueHUBaHMS Pe3yJIbTATOB IPOMEKYTOYHOU ATTECTALMU U UX ONMCAHUE
®opMa MPOMEKYTOYHOM aTTECTALUM: IK3aMEH.
[TpomexxyTounass arrectanusi oOydaromuxcs B ¢opme dK3aMeHa MPOBOJUTCS IO

pe3yibTaTaM BBIIIOJIHEHUS] BCEX BHUIOB Y4eOHOW padOThl, MPEIyCMOTPEHHBIX y4eOHBIM

IIJIaHOM IIO HaHHOﬁ JUCHUITTIMHEC ((I/IHTCJ'IJIGKTyaJ'H)HI)Ie CCHCOPBbI U CUCTCMEI», IIPU 3TOM

YUYUTBIBAKOTCA PE3YJIbTAThl TCKYIICI'O KOHTPOJIL YCIICBACMOCTH B TCUCHHC CCMCCTpPA.
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OreHKa CTENeH! AOCTHKEHHS 00YyYarOIUMUCA TUIAHUPYEMBIX Pe3yJIbTaTOB OOYUYEHHUS I10
JYCLHUIUIMHE MPOBOJIUTCS NPENOAABATENIEM, BEAYLIUM 3aHATHS 11O AUCLUUILIMHE METOJIOM

JKCIIEPTHOW OLEeHKU. [lo wuToramMm mpOMEKYTOYHOW arTecTallii 10 JAUCHUIINHE

BBICTABJISACTCSA OILICHKAa
«HCYOOBJICTBOPUTCIIBHO).

«OTIUYHO», «XO0poIIo», «KYAOBJICTBOPUTCIILHO»

500051

IxaJia oueHUBaHUSA

Onucanue

OTJIM4YHO

BrimmoaHeHbI BCE o0s13aTe/IbHbIE yCJI0BUA
MOArOTOBKH CTYJAEHTA K NMPOMEKYTOYHOM
aTTecTalMH, MPElyCMOTPEHHBIE IporpamMMon
TACHUIUIAHBL. CTyJIEHT IEMOHCTPUPYET COOTBETCTBHUE
3HaAHUMH, YMEHHU, HaBBIKOB MMOKa3aTesIsiM,
MIPUBEACHHBIM B Ta0IUIAX, OnEepUpyeT
MPUOOPETCHHBIMU 3HAHUSMH, YMCHUSMH, HaBBIKAMH,
MIPUMEHSIET UX B CUTYallUSX MOBBIIIEHHOW CIIOKHOCTH.
[Ipu 3TOM MOryT OBITH JOMYIIEHBI HE3HAYUTEIHLHBIC
OIMMOKH, HETOYHOCTH, 3aTPYIHECHHUS IIPH TIEPEHOCE
3HAHUN 1 YMEHUN HAa HOBBIC, HECTAHIAPTHBIC 3aaUH.

Xoporo

BrInosHeHsI BCE o0s13aTe/IbHbIC yCJIOBUA
MOJArOTOBKH CTyJI€HTA K MPOMEKYTOYHOM
aTTrecTanmm, MPETyCMOTPEHHBIE IPOrpamMMOou
JACHUIUIAHBL. CTYJIEHT IEMOHCTPUPYET COOTBETCTBHUE
3HAHUH, YMEHHU, HaBbIKOB MMOKAa3aTeIIsIM,
MIPUBEACHHBIM B TabnuIax, ONEpUPYET
MPUOOPETCHHBIMHU 3HAHUSAMHU, YMEHUSIMU, HaBbIKaMu. B
TO € BpEeMs IIPU OTBETE JIOMYCKAET HECYIIECTBEHHbIC
MOTPENIHOCTH, 3aJa4u pEIIaeT C HEAOYEeTaMH, HE
BIIMSIFOLMMHU Ha OOIIIUMA X0/ perIeHUs.

Y IOBIETBOPUTENBHO

BrinonaHensl BCE o0si3aTeIbHbIE YCJI0BUS
MOATOTOBKH CTY/ICHTA K NMPOMEKYTOYHOM
aTTecTalMu, IIPENYCMOTPEHHBIE MpoOrpaMMoun
JACHUIIIAHBL. CTYJIEHT JTEMOHCTPUPYET COOTBETCTBHUE
3HAHUU, YMEHHUM, HaBbIKOB MOKA3aTEJIsIM,
MPUBEJCHHBIM B TaOIUIAX, ONIEPUPYET
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NPUOOPETEHHBIMU 3HAHUSIMHU, YMEHUSMH, HABBIKAMHU.
Ho mnoka3piBaeT HernyOOKkHue 3HAHMS, MPU OTBETE HE
JOTMyCKaeT TpyObIX OMMOOK WM MPOTUBOPEUHH,
OJlHaKO B (OPMYJTHMPOBAaHUM OTBETA OTCYTCTBYET
JOJDKHASL CBS3b MEXKAY aHAJIM30M, apryMeHTalued u
BBIBOJIaMH, B PEHICHUWU 3a7a4 MOTYT COJEpKaThCA
rpyobie omuoOKu. [ nmomydeHus: mpaBUILHOTO OTBETA
TpeOyIOTCS] YTOUHSIOIIUE BOTIPOCHI.

He BbInoiHEHBI 00513aTE/IbHBbIE YCJIOBHUS MOATOTOBKH
CTyAEHTAa K NPOMEKYTOYHOM arTecTaluM,
MPEAYCMOTPEHHBIE TIPOrpaMMon auciuIuinHbl, WMJIA
CTyIEHT JIEMOHCTPUPYET HEIIOJHOE COOTBETCTBHE
3HAHWM, YMEHUN, HABBIKOB MPUBEJCHHBIM B TaOJIUIAX,
JIOTIYCKAIOTCA 3HAUUTENIbHbIE OIIMOKH, MPOSBISETCS
OTCYTCTBUE 3HAaHWM, YMEHUW, HABBIKOB IO PALY
[I0KA3aTelIeld, CTYAEHT MWCIBITHIBACT 3HAYUTEIIbHBIC
3aTPYJHEHHUs TIpU ONEPUPOBAHUM  3HAHUSAMH U
YMEHUSAMU.

HeynonersopurensHO

DoH/IbI OLIEHOYHBIX CPEACTB MpeICTABJIEHbI B NPUJI0:KeHUU 1 k padoueii nporpamme.
7. YueOHO-MeTOAMUYeCcKOe U MHGOPMALIMOHHOE o0ecTiedeHne JUCIIUILIUHBI.

a) OCHOBHAas JiuTeparypa:

1. OropomgnukoB, M. H. MukpomnporneccopHas TexHuka: BeneHue B Cortex-M3
yueoHoe nocobue st By3oB / U. H. OropoanukoB. — Mockga : M3gaTensctBo FOpaiiT,
2022. — 116 c. — (Bricmiee oopazoBanne). — ISBN 978-5-534-08420-7.

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

2. Caxues, A. M. [ludposbie ycTpoiicTBa U MUKPOITPOLIECCOPHI : yueOHOE Imocodune
utst By30B / A. M. CaxkaeB. — 2-e u3fl., nepepad. u qom. — Mocksa : M3gaTenscTBoO
Opaiit, 2023. — 139 c.

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

0) 1OMOJIHUTEILHAS JIUTepaTypa

3. Konowmeiiniea, M. b. OcHOBBI UMITYJILCHOM U ITU(PPOBOI TEXHUKH : yueOHOE ocoOure
s By3oB / M. b. Konowmeiiniea, B. M. becenun, T. B. SIronkuna. — 2-¢ U3/1., UCHp. | JIOTIL.
— Mockaa : U3narensctBo FOpaiit, 2023. — 124 ¢. — (Bricuiee odopaszoBanue). — ISBN
978-5-534-06429-2.

URL: https://urait.ru/bcode/516277
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B) IPOrpaMMHOe o00ecrieyeHne i HHTEPHET-PECyPChI:

4. Cpena paspadotku Microchip Studio (panee Atmel Studio u AVR Studio) co
CBOOOTHOM JIUIICH3UEH.

I') 2JeKTPOHHbIE 00Pa30BaTeIbHbIE PECYPChI:

Kypc «MHTEmnekTyanbHble CE6HCOPBI U CUCTEMBI»
https://online.mospolytech.ru/course/view.php?id=11360

8. MarepuajnbHO-TeXHHUYECKOE oDecrieyeHne JUCIUILTHHBI.
JlabopatopHusiii crenn JIC-2 nist u3ydeHus: MUKpOKOHTPOJUIEPOB apXUTEKTyphl AVR
C METOANYECKUMU YKa3aHUAMMU.
KomneroTepHbie KilacChl YHUBEPCUTETA.

9. MeToauyeckue peKOMeHIAMUM IS CAMOCTOSITEILHOM padoThI CTYA€HTOB

CamocrosiTesibHAsA pa0d0Ta CTYI€HTOB HANIPABJICHA HA PellleHUe CJIeAYIIIHX
3a/au:

CamocrosiTenbHasi paboTa SIBISETCS OJHUM M3 BUIOB yueOHBIX 3aHsaTuil. llenb
CaMOCTOATENIbHOM  paboThl — MPAaKTUYECKOE YCBOEHUE CTYACHTaMd BOIIPOCOB
MIPOCKTUPOBAHMUSI ~ MHKPOIIPOIIECCOPHBIX ~ CUCTEM Ha 0a3e  MHKPOKOHTPOJIEPOB
apxuTekTypbsl AVR, paccMaTpuBaeMbIX B MPOLECCE U3YUECHUS TUCIUTLIAHBI.

AynutopHasi camocTosATeNnbHas paboTa Mo AUCIHUILUIMHE BBITIOJHAETCS Ha y4eOHBIX
3aHATUSX O] HETIOCPEICTBEHHBIM PYKOBOJICTBOM MPENOAABATEINS U 10 €r0 3a1aHUIO.

BueaynutopHas camocrosiTesbHasi padoTa BBIIOJIHSIETCS CTYJEHTOM MO 3aJaHUI0
MpenojiaBaresis, Ho 0e3 ero HemoCPEACTBEHHOIO Y4aCTHS.

3agaum caMmoOCTOATEIbHON Pa0OTHI CTYACHTA!

- pa3BUTHE HABBIKOB CAMOCTOSITEIbHON Y4EOHOU padOTHI;
- OCBOCHME COJICPKaHUS JUCHUILINHBI,
- yIIIyOJIeHHE COIepKaHUs U OCO3HAHUE OCHOBHBIX MOHSATUN JUCIUTIIIUHBL
- UCMOJb30BAaHUE MaTepuana, COOpaHHOIO M  TOJYYEHHOr0 B  XOE
CaMOCTOSTENbHBIX 3aHATUH 1151 9((PEKTUBHON MOATOTOBKHU K IK3aMEHY.
Buabl BHeayIuTOPHOI cAMOCTOSATE/ILHON PA0OTHI:
CaMOCTOSITEIbHOE U3YYEHUE OTJACIbHBIX TEM JUCLMUIUINHBI,

ITIOATrOTOBKA K JICKIIMOHHBIM 3aHATHAM,

MOJATOTOBKA K JIA0OPATOPHBIM 3aHATHSIM;

oopMIIeHHE OTYETOB [0 BBINOJIHEHHBIM JAa0OpaTopHbIM paboTam U
IIOATrOTOBKA K UX 3aLIUTE.

JIns BBIMOJIHEHMS JIFOOOT0 BHAA CAMOCTOSTEIBHOM PabOThl HEOOXOIUMO TPOUTH
CIICIYIONITUE ATAIIbI:

- OIIpCACIICHUC LCIIN CaMOCTOSITCIILHOU pa6OTBI;
- KOHKpCTHU3aluA MO3HABATEILHOU 3aJa4u,
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- CaMOOILIEHKa TOTOBHOCTH K CAMOCTOSITEIbHOU paboTe;

- BBIOOP aJIeKBaTHOTO CIIOCO0a IEUCTBUS, BEAYIIETO K PEIICHUIO 3aa4K;

- MJIaHUPOBaHUE PAOOTHI (CAMOCTOSITEIBHON MJIM C MOMOIIBIO MPENOoaBaTelis)
HaJl 3aJJaHUEM;

- OCYIIECTBJICHHE B TMPOLIECCE BBIMOJHEHUS CaMOCTOSATENbHONH pPabOThI
CaMOKOHTPOJSL  (IPOMEKYTOYHOTO M  KOHEYHOTO) Pe3yiabTaroB pabOThl U
KOPPEKTUPOBKA BBIMOJIHEHUSI PaOOTHI;

- peduiekcus;

- mpe3eHTanus padoThI.

10. MeToanyeckue peKOMeH AU /1JIs1 IPenoaaBaTeJisi

Ha nepBoMm 3aHSTUM TO JUCHUIUIMHE HEOOXOAMMO O3HAKOMHUTH CTYACHTOB C
MOPSIIKOM €€ M3ydeHHus (TeMaMu Kypca, hopMaMu 3aHATHIA, TEKYIIETO U TPOMEKYTOUHOTO
KOHTPOJISI), PACKPBITh MECTO W POJb JUCIHMIUIMHBEI B CHCTEME HAyK, €€ TPaKTHIECKOES
3HAYCHHE, TOBECTH JI0 CTYJAECHTOB TpeOOBaHMS K (JOpME OTIYCTHOCTH U MPUMECHECHHS BUIOB
KOHTpOJIs. Beigatores 3aganust 1711 HOATOTOBKY K 1a00paTOPHBIM paboTaMm.

[Ipu moaroToBke K J1a00OPATOPHBIM PadOTAM 10 TMEPEYHIO OOBSIBICHHBIX TEM
MIPETIOIaBaTEII0 HEOOXOIUMO YTOYHUTH TJTaH MX MPOBEACHMS, TIPOAYMATh (POPMYITHPOBKHU
U colepkaHWe YYCOHBIX BOIMPOCOB, BBIHOCUMBIX Ha OOCYKICHHE, O3HAKOMHTHCS C
MepeyHEM BOIIPOCOB IO TEME Ja00OpaTOPHOU pabOTHI.

B xone nabopaTopHoil paboThl BO BCTYNUTEIHLHOM CJIOBE PACKPHITh MPAKTHUECKYIO
3HAYUMOCTb TE€MBI JIA0OPAaTOPHOU PabOTHI, ONIPEACIIUTD MOPSIIOK €€ MPOBEACHUS, BpEMs Ha
oOcyXJIeHre KaxJIoro yuyeOHoro Bompoca. IlpumeHnss GpoOHTaIBHBIA ONpPOC JaTh
BO3MOYKHOCTH BBICTYIIUTH BCEM CTYICHTaM, MPUCYTCTBYIOITUM Ha 3aHSITHH.

LenecooOpa3Ho B XOJ€ 3allUTHl JaOOPATOPHBIX padOT 3a/laBaTh BHICTYMAIOIIUM U
ayJIMTOPUH JTOTIOJHUTEIBHBIE W YTOYHSIONINE BOMPOCHI C 1IEJIbI0 BBISCHEHHS MX MO3UIIUN
I10 CYIIECTBY OOCYKIaeMBIX TIPOOJIEM.

Crnenyer mpenocTaBUTh BO3MOXHOCTH BBICTYIUICHUSI C MECTa B BHUJE KpaTKHUX
COOONIEHMI MO MOATOTOBJIEHHOMY 3apaHee BOIpPOCY.

B 3axmtounTtenbHOM yacTu 1abopaTOpHOM pabOoThI ClieyeT MOABECTH €€ UTOTH: AaTh
OIICHKY BBICTYIUICHMM KaXJIOTO CTyJAEHTA M Yy4eOHOW Tpymmbl B 1eIoM. PackpwiTh
MTOJIOKHUTEBHBIC CTOPOHBI M HEJIOCTATKU MPOBEIEHHOM TabopaTopHOi paboTel. OTBETUTH
Ha BOIIPOCHI CTY/ICHTOB. BhiaTh 3agaHus 11t CaMOCTOSATEIBLHON paOOTHI IO MOATOTOBKE K
CJIEIYIOIIEMY 3aHSATHIO.
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[Tpunoxxenne 1 k
paboueii nporpamme MUHUCTEPCTBO OBPA30BAHMS 1 HAYKH POCCUIICKOM ®EJEPALIA

OEJIEPAJIBHOE 'OCYIAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE YUYPEXXJEHUE BBICIHIEI'O OFPA30OBAHVA

«MOCKOBCKHUI NOJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKMI TOJIUTEX)

Hanpasnenne noprorosku: 01.03.02 «IIpukaagHas MaTeMaTHKa U HHGOPMATHKA»
OII (mpoduis): «MHTEIIEKTYalIbHBIE CUCTEMBI YITPABICHHS TPAHCIIOPTOM)

®opma 00yueHHs: ouHas

Bun npodeccuonansHoii gearensHocTu: (B coorBerctBum ¢ ®I'OC BO)

Kadenpa «CMAPT-texHOMOTHI»

®OH/I OHEHOYHbBLIX CPEACTB

HO JUCHUIIVIMHE HHTe/1eKTyaJIbHbIE CEHCOPBI M CHCTEMBI

Cocrag: 1. [Taciopt oHIa OLIEHOYHBIX CPEACTB

2. Onucanuie OIICHOYHBIX CPE/ICTB:

Mocksa, 2023 ron
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MOKA3ATEINb YPOBHA COOPMUPOBAHHOCTU KOMIMETEHLWUN

Tabmuua 1

UHTEJUIEKTYAJIBHBIE CEHCOPBI U CUCTEMbI

®I'0C BO 01.03.02 «IIpukjiagnas MaTeMaTUKA U HHPOPMATHKA»

B npouecce ocBOeHMsI JaHHOM JUCLUIUIMHBI CTYIEHT (QOpMUPYET U JEMOHCTPUPYET CIEAYIOIINE OOIEKYIbTYPHbIE
1 IpOo()eCCHOHATBHBIC KOMIIETCHITUH:

KOMIIETEHIIUA

IlepeyeHb KOMIIOHEHTOB TexHoJsorus dopma

WH-
NEKC

OOPMYJIMPOBKA

(hopMHUPOBAHUSI |OI[EHOYHOTO
KOMIeTeHIHii cpeacrBa*®

Crenenu ypoBHei
OCBOEHHS KOMIIETEeHIINA




[1K-2

CniocobeH BecTu mpolece

pa3paboTKU aBTOTPAHCIIOPTHBIX

CpE€ACTB U X KOMIIOHCHTOB.

3HATDb:

* OCHOBHBIE  NPUHUHUIBI U
METO/Ibl pa3pabOTKU arOPUTMOB, KaK
CTPOUTCS  AINTOPUTM,  ITOHUMATh
MCIIOJIb3YEMBII SI3BIK
[IPOrpaMMHUPOBAaHUs YyMeTh:

* IIOHHMMAaThb HaIlMCaHHbIE
QITOPUTMBI B Pa3HBIX BUAAX: B OJIOK-
cxemMax, B IPOrpaMMHOM  KOJe,

TCKCTOBBIM BHJIOM BJAAECTh:

* HAaBBIKOM HAIMHMCAHUS KOJa,
METOJJaMH,  HEOOXOAMMBIMH  JUIS
pa3pabOTKH aIrOPUTMOB U IIPOTPAMM,
OPUTOAHBIX AN TIPaKTUYECKOTO
[IPUMEHEHHSI

mabopaTopHbIe
paboThI,
CaMOCTOSITEIILH
ast pabota

3JIP

ba3oBblii
BOCIIPOU3BOJICTBO
[10JIyYE€HHBIX 3HAHUH B XOJI€
TEKYILETO KOHTPOJIA
IloBbIIEHHBIN YPOBEHb:
[IPAKTUYECKOE TPUMEHEHUE
[OJIYyYCHHBIX  3HAaHMM B
mpouecce MOArOTOBKU K
nmabopaTOpHBIM paboTam

YPOBeHb:

20
21




[Mpunosxxenne 2
K pabodeii mporpamMme

HepequL OLHCHOYHBIX CPEACTB 110 JTUCHUILJINHE «HHTeJ’IJ’IeKTyaJ’[LHLIe CCHCOPLI U CUCTEMBID»

HaumenoBanue IIpencrasnenue
Ne OLIEHOYHOI 0 KpaTkas xapakTepucTHKa OLIEHOYHOI'O OLIEHOYHOI'O CPEJCTBA B
oC CpeacTBa CpelcTBa DOC
CpeacTBO NpPOBEPKM YMEHUH U HaBBIKOB
1 TP [PUMEHATh  IIOJyYEHHbIE  3HAHUSA IS 3anaHus s 3aIIUTHI

PCHICHUA MPAKTHUYCCKUX 3a7a4 C IMOMOIIBIO
HHCTPYMCHTAJIbHEIX CPEACTB.

J1a00paTOPHBIX padoT
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CprRTypa H COACPKaHUEC TUCITUITIINHBI «I/IHTeJ'IJ'IeKTyaJ'[I:HLIe CCHCOPLI 1 CUCTEMBD) 110 HANIPABJICHUIO ITIOATOTOBKHA

01.03.02 «IlpukaaaHass MmaTeMaTuka U nuHGopMaTuka» (6akanaBp)

? = g_ Buabl yueoHoii padoTsl,
2 3 3 BKJIIOYasi
v 2z CaMOCTOSITEJIbHYIO PaboTy @DopMbI aTTECTALNH
Pazgen o T 3
CTY/IeHTOB, H TPYA0€MKOCTh
n/n B Yacax
J | I/C | Jlad | CPC | KCP 3J1IP 9
HlecToii cemecTp
JTanbl NPOEKTHPOBAHNSA MHUKPOIPOLECCOPHOM CHCTEMBbI
11 | MHO). ) ) ) 6 | 1 |1
KonuenryanbHbli, anrOpUTMUYECKUN U IPOTPAMMHBIH
YPOBHH.
Cucrema komaHa wmukponpoueccopa K1810BMS86.
12 Knaccudukanus, cTpykTypa KOMaH/1bl, METO/IbI aipecaliui, 6 5.4 3
' dbopMupoBaHue OaTOB KOMaHA, TPYNIbl KOMaHJ IO
(GyHKIIMOHAIbHOMY Ha3HAUEHUIO.
13 [Tpaktuyeckoe 3anarue 1 «M3yuenue yuebHoit MukpoOBM 6 12 ) 3
| YMIIK-86» )
[Tpaktuyeckoe 3anstue 2 «Accembnep MII K1810BMS6.
Knaccudukanus, popmat koMaH1, METOJIBI aPECaIIUH.
14 . . 6 3-5 2 14
®dopmupoBaHue reporo OaiTa u mocréaiiTa KOMaH/IbI
HEPECHUIKI.
15 [Mpaktndeckoe 3ansaTue 3 «Accem6nep MIT K1810BMS&6. 5 6-7 5 14

ApudmeTnieckue u JOTHYECKUe KOMaHIbD».
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1.6

IIpyuHUMI agpecHOro B3auMOAeCTBHSI HA MATUCTPAJIN.
[Tonas n yactuunas aemudpanus agpeca. Mcrnonp3oBanue
cTaHgapTHeIX aemudparopos u [13Y s nemudpanun
azapeca.

1.7

[Tpaktuueckoe 3ansarue 4 «Accemonep MII K1810BMS6.
Komans! pacmmpenHoi apudmeTuku u paboThl ¢
JECATUYHBIMH YHUCIIAME.

18

Conpsizkenne MUKpoIBM ¢ BHEIIHMMH YCTPOiiCTBAMM.
[TonkitoueHue KiaBUaTypsl U HHAUKATOpOB. CoxpaHeHHe
JAHHBIX MPU OTKIIFOYCHUH MUTAHUS.

1.9

ITpaktrueckoe 3ansarue 5 «Accembaep MII K1810BMS86.
[lenoue4HbIE KOMaHIBD».

9-11

12

1.10

ApOuTpsl, peanusyouue rudkoe 00caIy:KuBaHue
3anpocoB

JleTepMUHUPOBaHHBIE U BEPOSITHOCTHBIE apOUTPBHI.
CrniocoObI BbIIETICHHS] HICTOYHHUKOB 3alIPOCOB.

8-9

111

[Tpaktuyeckoe 3anstue 6 «Accembnep MII K1810BMS6.
Knaccudukanus, popmat KoMaH1, METOJIBI aIPECaIIUH.
dopMupoBaHUE TIEPBOTO OaiiTa 1 MOCTOANTA KOMaHIBI
HEPECHUTKI.

12-14

12

112

Metoabl paciimpeHHsi aAPecHOro NPOCTPAHCTBA
Mertonbl 0KHa, 6a30BBIX PETUCTPOB, OaHKOB. MeTo]
BUPTYyaJbHOU namMsATH. CTPYKTypa 1 Ha3HaueHHe OJIOKOB
CUCTEMBI, PEATU3YIOIEN METOJ BUPTYAJIbHON MaMSITH.

O0630pHas JeKIus.

10-11

1.13

HNurepdeiicubie BUC.

OCHOBHBIE TEXHUYECKHE XapaKTEPUCTUKHU U CTPYKTYpPHBIE
CXEMBI apaJJIeNIbHOTO U MOCJIEA0BATEILHOTO IOPTOB U
IpOTrpaMMHUPYEMOTo TaiMepa.

12-13
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1.14

MHUKPOKOHTPOJLJIEPbI

Omnpenenenue u CTPyKTypa MUKPOKOHTpoJUIepa, 8-, 16- u
32-pa3psaHble MUKPOKOHTpoOJUIephL. [IpuHCcTOHCKAs 1
I"apBapackas apxurekrypa, RISC u CISC npoueccopsl.
CemelicTBa U IPOU3BOAUTENN 8-pPa3psiIHbIX
MUKpOKOHTpoJIiepoB: - MCS-8051 (kommanuu Dallas
Semiconductor, Philips u ap.); - PicMicro koMmnanuu
Microchip; - AT Mega komnannu Atmel; - AVR komnanun
Atmel; - 68HC05/705, 68HC08/908, 68HC11/711
xommnanuu Motorola. MukpokoHTpoILIephl ceMeiicTBa
68HCO08/908. O0mias cTpyKTypa U HOMEHKJIATypa.
MukpokonTtposep 68HCI08PG32, ero cTtpykrypa u
xapakrepuctuki. [Ipoueccopnsiit moayns CPU 08,
pErucTpoBas MOJIeNb, CIOCOOBI apecalui; KOMaHIbl
MEPECHUIKH, apU(PMETUYECKUX U JJOTHUYECKHUX ONepalui,
CABUTOB, 0AHTOBBIX ONEpaAIlMii M YCTAHOBKH MPU3HAKOB,
yIpaBiIeHUS MPOrPaMMON U MPOLIECCOPOM.

14-17

1.15

[Tpaktnyeckoe 3anarue 7 «Accem6inep MIT K1810BM&6.
[lenoue4HbIE KOMaHIBI».

15-17

1.16

0ob30pnas nekyus

18

1.17

O630pHas n1aboparopHas padora.

18

Dopma ammecmayuu

19-21

Bcero 4acoB 1o JMCHHUILIMHE B CEABMOM ceMecTpe

18

18

36
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Bonpocsl k 3auery
Knaccuduxanus komang MIT K1810BM86

O630p metonos anapecanun MIT K1810BM86

Peructpoas anpecanus MIT K1810BMS86

Henocpencreennas aapecarus MIT K1810BMS86

[Ipsmas anpecanus MITK1810BMS86

Kocennas peructposas agpecauuss MIT K1810BM86

bazosas anpecanus MIT K1810BM86

Nunexcnas agpecanust MIT K1810BM86

. bazoBasg unnexkcuas agpecaunss MIT K1810BM86

10 Komanne! ciaoxenus u Berautanua. Kog ASCII MIT K1810BM&6
11.Komaunas! cioxenus u Berautanus. Koxg BCD MIT K1810BM86

12. lenenue B popmate ASCII MIT K1810BM86

13. YMmuoxenue B popmare ASCI MITK1810BM86

14. [enoueunsie komanasl. [Ipeduxc nosropenus MII K1810BM86

15. Koman el nepecbuiku MITK1810BM86

16. ®opmar komanasr MIT K1810BM86, naznauenue nosneit nepBoro Oaiita
17.Crpyxrypa noctbaiita komanael MIT K1810BM86

18. Dopmuposanue s dexruBHorO anpeca MIT K1810BM86

19.9tanbl MpoeKTUPOBAHUSI MUKPOMPOIECCOPHON cHcTeMbl. PaboTa B pexume

© oo NOo W

ITUKJIA.

20.DTanbl IPOEKTUPOBAHUS MUKPOMPOLIECCOPHOU CUCTEMBI. PaboTa B pexnme
IIPEPBIBAHMI.

21. TunoBas CTpyKTypa ynpasisomeil MUKpoOBM.

22.CxeMa noJIHOM aemmdpaliy aapeca.

23. Y1ipolieHre cXeMbl, peaan3yroieil MeTo I MOJTHOU Aemudpanuu aapeca.

24 . Tlepenaya uapopmaruu 6e3 ucronp3zoBanus LI/,

25.Vcnionb30BaHne OTIAENBHBIX CTAaHAAPTHBHIX AeMmU(PATOPOB OIS YaCTUYHOU
nemmdpanuu ajapeca.

26.KackagupoBaHue CTaHIapTHHIX AU (PATOPOB.

27.Vicnonb3oBanue mukpocxem O3V npu yacTuuHOM nemmdpariu ajgpeca.

28.CucteMmbl ¢ pe3epBUpoBaHrEeM Ha 0aze Mukpocxem O3Y.

29.Vcnonp3oBanme 113V B kadecTBe aapecHoro aemmdparopa.

30.ITporpamMmmupyemast Joruueckasi MaTpuila B KauecTBE aJpecHoro Aemudparopa.

31. HauanwHBIi yCcK TIpolieccopa 1 3aluTa BEIYUCICHUN OT COOEB TUTAHMS.

32. ApOuTp ¢ mporpaMMUPyEMbIMU TPUOPUTETAMU KAHAJIOB.

33.BeposTHOCTHBIN apOUTp.



34.TloakoueHre KJIaBUaTypbl U CTPEIOYHBIX HHAUKATOPOB B MUKpO DBM.

35.Conpsokennie Mukpo OBM ¢ knmaBuarypoil W TPYINIOM  JaTYMKOB €
MCIOJIb30BaHNEM OOIIETO BXOJHOTO MOPTA.

36.[loaxmrouenune KIaBuaTypbl K MarucTpaiu Mukpo BM.

37.Ha3zHauenue 1 OCHOBHBIE XapaKTEPUCTHKH MapalIeIbHOTO MOpTa.

38.CtpyKTypa napajieabHOTo nopTa.

39. Pexxumbl paboThI TapauieIbHOTO IOPTA.

40. DopmaT ynpasIIsSIIOLIETO CJI0OBA MapajuiesIbHOTO TOPTa.

41.Pexum "0",

42.Pexum 1",

43.Pexum ""2",

44 TIporpaMMupoBaHH€e MapajuieIbHOrO MOpTa.

45.Onepanuu yrnpasJisioliero CUriasia napauieJIbHOro nopTa.

46. CTpyKTypa MociieI0BaTeNIbHOTO MOpTa.

47.Ha3HaueHue 1 OCHOBHbIE XapaKTEPUCTUKH MTOCIIEI0BATEILHOTO TIOPTA.

48. OCcHOBHBIE CUTHAJIBI [TOCJIEJOBATEILHOTO TIOPTA.

49. Vrpasiisitoliee ciI0BO IOCIEI0BaTEIbHOTO MOPTa.

50. Pexxrimbl paboTHI MOCIIEA0BATEIBHOTO MOPTA.

51. BpemeHnHbIe 1uarpaMmmbl pabOThI OCIEA0BATEIBHOIO TIOPTA.

52.TIporpammupoBaHue MOCIEA0BATEILHOTO TOPTA.

53.HazHaueHue u OCHOBHBIE XapaKTEPUCTUKH ITPOTPAMMHUPYEMOT0 Talimepa.

54.CtpyKTypa mporpaMMHpyeMoro TaimMepa.

55. OCHOBHBIE CUTHAJIBI IPOTPAMMHUPYEMOTO TaliMepa.

56. YripaBsitoliiee cJIoBO TporpaMMUpyeMoro Taiimepa.

57.Pexxrmbl paboThI IPOrpaMMHUPYEMOro Taiimepa (C BpEMEHHBIMU JUarpaMmmamu).

58. ®ynknmu curnana GATE.

59.0030p METOIOB pACIIUPEHUSI aIPECHOTO MPOCTPAHCTBA.

60. MeTton OKHa.

61.MeTo1 6a30BBIX PETHCTPOB.

62.MeTo OaHKOB.

63.CxemHas peanuzauus "sapa" BUPTyaIbHOM HaMsITH.

64.Meton BupTyanbHoi mamsatu. [IpuHium paboThI.

65.Haznauenue A3Y.

66.Haznauenune O3Y1 u O3VY2.

67.11ouck 1 3aMeHa CTpaHUIIbI B METOJI€ BUPTYaJIbHOM MAMSITH.

68.I1one npuznakos A3Y.

69. OcoberHocTH cemeiicTBa MUKpOKOHTposuiepoB 68HC08/908
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70.0061mmas cTpyKkTypa 1 HOMeHKJIaTypa cemeiictBa 68 HC08/908

71.Cnyxebnble motynu cemerictea 68HC08/908

72.I1apannensubie mopThl cemerictBa 68HC08/908

73.MuxkpokonTtpoiuiep 68HC908GP32, cTtpykTypa U XapakTepUCTUKU

74.TTponeccopusiii Moayas CPUQO8, peructpoBas Moenb

75.TIpoueccopusbiit moayas CPUOQ8, criocoOb! anpecariuu

76.Ipoueccopusiiit Mmoayns CPUOS8, rpynmel komans

77.ITpoueccopusiiit Moayns CPUO8, komaH b1 IepechlIKU

78.TIpoueccopubiit Moxyns CPUO8, komaHel apudmeTndeckue oneparun

79.ITporneccopusiii Moayas CPUO8, koMaH kI TOTHYECKUX OTIepaIiuii

80.IIpoueccopnsiiit moayas CPUO8, komaH1bI CABUTOB

81.IIponeccopnsrit Mmoayns CPUO8, komaHapl OUTOBBIX OITEepariyii

82.IIpoueccopusriit Mmoxyns CPUO8, komaH B! yIIpaBiaeHHs TPOTpaMMOi

83.IIponeccopuniii  moxynr CPUO8, komaHapl TpephiBaHUS U YIPABICHHS
pOIIECCOPOM

84. HauanwHsr1ii myck nporeccopa CPUOS

85. O6paboTka npepriBanmii mporeccopa CPUOS

86.Monyns IRQO8

87.Pexumsr pabotet MK cemeiictea 68HC08/908, 0630p

88. Pexxum oxnmannsa MK cemericrea 68 HC/908

89. Pexxum octanoBa MK cemeiictea 68HC/908

90. Pexxum otnanku MK cemeiicrea 68 HC/908

91.Pacnpenenenue agpecHoro rnpocrpanctsa MK GP32

BapuanTbl 3agaHuii 1)1 3a1IUTHI TPAKTHYECKOT0 3aHATHS B 6 cemecTpe

1. Paspabotats ¥ OTIaAUTh KOMAaHIy TIEPECHUIKH Ha acceMOnepe
Mukpomnpoueccopa K1810BM86 ¢ mapamerpamu, 3a1aBa€MbIMU MPETIOIaBATEIEM.
2. Paspabotats ¥ OTHaAWTh  IETIOYEYHYHD KOMaHAy Ha  accemOiepe
Mukpomnpoueccopa K1810BM86 ¢ mapameTrpamu, 3a1aBa€MbIMU MPETIOJABATEIIEM.
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