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1. HEJIM OCBOEHUS ANCIUTIIJIMHBI

Hemsimi ocoenust menmnmnbt "Ludposeie yeTpoicTBa 1 MHKPOIPOLECCOpbl" ABISIOTCS:

1. Msyuenne undpoBoii CXeMOTEXHUKH, OCHOB TEOPHH U IIPMHIIMIIOB TOCTPOCHHS HUA(DPOBBIX
yeTpoucTs (L1Y).

2. VsyyeHne COBpPEeMEHHBIX CpejacTB peammszanud 1Y Ha ocHoBe IPOrPaMMHPYEMBbIX
JIOTHYECKUX MUKPOCXEM, & TAK)KE TEXHHYECKUX CPEJICTB U S3BIKOB IpOoeKTHpoBanus [[V.

3. OsnakomyieHHE ¢ apUPMETHUECKUMH H JOTHYECKMMU OCHOBAMH MOCTPOCHHS 1} poBbHIX
PATMOTCXHUYEKUX  YCTPOHCTB, MPOrPaMMHBIM M MHKPONPOIPAMMHBEIM  CIIOCOOAMH
YIpPaBJICHUS, TPUHIHKIAMU CTPYKTYPHOH M NPOrpaMMHON OpraHW3aluu (apXUTEKTYphI)
MHUKPOIPOLECCOPHBIX BHIYUCIUTENLHBIX YCTPOHCTB U MEKPOKOHTPOJIIIEPOB.

4. @opmupoBaHME  NPAaKTHYECKUX  HABBIKOB B TeXHUKe IPOrpaMMHPOBAHHSI
MHKPONPOUECCOPOB ¥ pabOThl ¢ NPOrpaMMHO-aNMNApaTHEIMU CPEJACTBAMU  COMPSIKSHHUSI
MHUKDPOIPOLECCOPHBIX YCTPOWUCTB M PAAMOTEXHHYECKUX 3BEHBEB, HEOOXOJHUMBIX JUIS

IIPUMEHCHHUSI B HAYYHO-UCCIIENOBATEILCKOU AeITEIbHOCTH.

2. MECTO JUCHHUIIJIUHBI B CTPYKTYPE OIIOII BO

Jucuunmna «I{udpossie yerpoiictra MHUKPOTIPOLIECCOPB» OTHOCHTCS K 0a30BOM

yactu (b1.513).

Bsaumoceasw ¢ opyeumu oucyunaunamu

Hucuunmna "Ludpossie yerpoiictsa u MHKPOIPOLECCOPHI" BXOAUT B Psiji AUCLUILINH,
CBA3AHHBIX C Pa3sTMYIHBIMK ACIEKTaMU PaJUONICKTPOHUKH U BBIYUCIUTENHHON TEXHUKH U HX
HCTIOJIE30BAHUS JUIst 0OpabOTKM CHIHAJIOB H YIIPABJIEHHUS ITPOLIECCAMH.

B nmpomecce wu3ydenus aHHON AMCIMIIMHBL MCIIOJIL3YIOTCSl 3HAHUS INPHOOpeTaeMble

CTyJICHTaMH B CIEAYIOIIUX JUCHUIIINHAX

a)"OcHoBbI Teopuu nernei";

0)"MHpopManmonnble TEXHOJIOTMHU B pajnosnexTponnke';

B)"OnekTponunka';



r) "OCHOBBI KOMIIBIOTEPHBIX TEXHOJIOTHIT B 3/IeKTpOHHKe " .

Kpowme toro, npu m3yuennu mucuumnmns "Ludposbie YCTPOUCTBA U MUKPOIIPOIIECCOPEI" B

H€06XO,£[HMOI>1 CTCIICHU HUCIIOJIL3YIOTCS 3HAHUS U HABLIKU CIICAYIOMHUX AUCHUIIINH:

3) "BeIcinas matemaruka';
n) "Ousmka';

K) "MHOCTpaHHbIi A3b1K" .

B cBoro ouepens muctmmnna "Iudpossie yerpoiictsa 1 MHKPOIIPOLECCOPBI" SIBIISIETCS
0a30BOM 1T TUCIHUILUINH, CBSI3aHHBIX C ACIIEKTAMM annapaTypHO# U IpOrpaMMHON pealii3aluu
PaZMOTEXHUECKUX  YCTPOMCTB M CHCTEM, TakuX Kak "Paamonpremubie ycrporcrna',
n - " " " n "
Pammonepenatomme yerpoiictsa", "Cucremsl pammoynpasienus’, OO6paboTka curnanos",
"ObpaboTka paanocHrHanos B (u(poBLIX yeTpoiicTax", "JluckpetHast u nudposas 06padboTka

PaMOCUTHAJIOB B IU(POBBIX ycTpoiicTax ".

3. KOMIIETEHUMHA OBYYAIOLETIOCS, POPMUPYEMBIE B PE3YJILTATE
OCBOEHMUS ANCUUITJIMHBbI

B pesyibrate ocBOGHMs NUCHUIUIMHBI 0OYYAIOMMIACS JOKEH 06Na1aTh CJIEIYIOIIUMH

kommereHuusamu (OK u OITK):

®  CIOCOOHOCTBIO K CAMOOPraHH3aAUH U CAMOOOPA30BAHHIO (OK-7);
® CIOCOOHOCTBIO  YUHTBIBATH  COBPEMEHHBIC  TEeHICHIIHH pa3BUTHS  DJIEKTPOHMKH,

M3MEPUTENILHON M BBIYUCIIMTEILHON TEXHUKH, MH(OPMAI[MOHHBIX TEXHOIOIHH B CBOEH

npodecCHOHAILHON e TeIbHOCTH (OIIK-7).

B Pe3yJbTaTe OCBOCHUS TUCIUIIINHBI O6y‘i&lOIHHﬁCH JOJIPKEH

1. 3HaTh:

- OCHOBBI TEOPHH U CXEMOTEXHUKU IU(POBEIX yerpoiicTs (OK-7);



- SI3BIKK OIMCAHMS JIOTMYECKMX KOMOMHAIMOHHBIX CXeM, KOHEUYHbIX aBTOMATOB, ONEPALOHHBIX
YCTPOMCTB ¥ MHKPOTIPOLECCOPHBIX Bbrunciautenei (OITK-7);

- MCTOJIBI M CPCJCTBA MCTIOJIB30BAHMS SI3BIKOB ONMCAHMS JUISl aHAIM3a W CHHTE3a LHU(POBBIX
yerpoiicTs (OITK-7);

- KJIaCCU(MKAIMIO M BO3MOKHOCTH HCIOJNb30BaHUS COBPEMEHHOMN MHKPOIIPOLIECCOPHOH Oa3skbl,
APXUTCKTYPY MHKPONPOUECCOPOB U MHKpoIBM. oOumme NpHHOMIBI  [IPOEKTHPOBAHMUS
PaIHOTEXHUYCCKUX BBIYMCIIMTENIBHBIX YCTPOHCTB HA OCHOBE MPHMEHEHHSI MHKPOIPOLECCOPOB
(OK-7);

- METOIBI IMPOrpAMMHMPOBaHMA M OTJIAIKH [POrPaMM MHKPOINPOLECCOPHBIX  YCTPOHCTB
00paboTky curHanos u ynpasienus (OK-7);

- ICPCIEKTUBEI ¥ TEHACHIIUU PA3BUTHsI MEHKPOIIPOLECCOPHOU TeXHHKH (OK-7).

Ymern:

- TIpOCKTHpOBATh  THMIOBBIC  YCTPOHCTBA  HU()POBOH  TeXHHKH HA  COBPEMEHHOM
MHKPOSJIEKTPOHHOM 3j1eMenTHOM Oaze (OK-7, OI1K-7);

- OMHCHIBATL B BBIPAXKEHUAX OyJEBOH aireOphl M TEOPHH KOHEYHBIX aBTOMATOB POLECCHI
npeodpasoBaHuy  WHGOPMAUMK B HU(POBBIX  (MUKPOIPOLECCOPHBIX)  BBIMHCIUTETHHBIX
YCTPOHCTBAX /ISl PELICHUSI 3a/1a4 aHAIM3a U CHHTe3a UX CTPYKTYpHI ((OK-7, OITK-7);

- COCTaBJIATD U JICTAJIM3UPOBATh AITOPHTM PEHIAEMOM 3a/1a4yu, MepeBOAUTH aIrOPUTM Ha S3BIK
OIHCAHUST MHKPOMPOLECCOPHBIX YCTPOUCTB, OOOCHOBBIBATH BBHIOOp HIEMEHTHOH 0as3bl W
OCYIICCTBIATE CHHTE3 BBIYUCIMTEILHOIO YCTPOMCTBA, COCTABISITE M OTIKHUBATh IIPOTrPAMMBL
U MUKPOITPOLIECCOPHOTO BRIYMCIIMTELSL, BBIOHpaTh HeoOXoaumble cpeactia (OK-7, OITK-7);

- HCIIOJIB30BATH /I PELICHHUS 3a]1a4 00pabOTKM CUIHAJIOB, H3MEPEHUs, KOHTPOJISL, TUArHOCTHKH
W YNPaBJICHUA OOBEKTAMH M TEXHOJOTMYCCKHMH MPOIECCAMH  BBIYCKAEMbIE CepUiHO
MUKpOOBM 1 nporpaMMupyemble KOHTPOJLIEPH! OTECUECTBEHHOMN 1 3apyOeKHOM HOMEHKIIATyphl
(OK-7).

Biaagers:

- MCTOZOJIOTHEH TIPOEKTHPOBAHUS LM(POBBIX H MUKPOIIPOLIECCOPHBIX Y3JI0B PaIHOTEX HUUECKHX
yerpoiiers (OK-7, OIK-7);

- METOZ0JIOTHEH PAa3pabOTKK allrOPUTMOB H YNPABJISIONIIX IPOrPAMM MHKPOTIPOLECCOPHBIX
y310B (OK-7, OI1K-7);

- MCTOZOJIOTHEH aHaAJIN3a ¥ CHHTE3a JIEKTPOHHBIX JIorMdeckux cxem (OK-7, OI1K-7).



4. CTPYKTYPA U COAEP)KAHUE JUCIUITJINHBI
OO1ast Tpy10EMKOCTb AUCLUILIMHBI COCTABIISET 6 3a4eTHBIX equHuIl, 216

1aCoOB B TPETbEM U YETBEPTOM CEMECTpPaX.

B TpeThem cemecTpe TPYI0EMKOCTh COCTABIISIET 3 3a4eTHBIX eAUHHILIBI, 108

HacCoB.
Bujbl yuebnoit pabots, O6bem ®opmel
BKJIFOYas CAMOCTOSTENILHYIO | yyeGHOi TEKYLIEro
paboTy CTYIEHTOB paGoTHI, KOHTPOJIS
1 TPyLOEMKOCTH (B yacax) 8 YCIIEBAEMOCTH
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CBA3b C APYTUMHU KYPCaAMHU.
Anrebpa noruku. Jlornueckue
2 31312 2 4 4 3/37
MEPEMEHHBIE U (YHKIIHH.
Cunres JI®. Tabmure
Peiitunr-
3 HCTHHHOCTH. COoBepIeHHbIe 315 |2]| 2 4 4 3/37
KOHTpOJIb Nol
(GopmBl.
Munnmuzanus JIV u peanuzanus
4 310712 2 4 4 3/30

B 3aJIaHHOM 0a3zuce




2 314156 7 9 110 11 12
Tunosble KOMOUHAIMOHHBIE
ycTpoiictBa (emudparopsl,
U(pPaTOpBl, MYJIBTHILIEKCOPEI,
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Tunossie [y (perucrphl,
313122 8 6 5/42%
CYETUMKH, JIETUTENH YacTOThI).
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JIOTHYECKHE yCTPOHCTBA
OcHOBbI MOCTpPOEHHUS Peiitunr-
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* B rpape nmabopaTopHele M MHpakTHUecKHe pabOTHI MPeICTABIEHA TPYJIOEMKOCTh  T10

pazzenam JIeKIMH 0e3 TpUBS3KH

pacIMCaHUEM 3aHSITUH.

HeJIeNsiM - y4eOHOro  1ipouecca, KOTOPBIH  OIpe/essieTcs




B HE€TBEPTOM CEMECTPE TPYIOEMKOCTh JIMCLMUITJIMHBI COCTAB/ISIET 3 3aveTHbIE

eauHuubl, 108 yacoB

Buie! yueGHoit paGotel, O6bem Dopmbl
BKJIFOUast CAMOCTOSITEITHHY O y4eOHOH TEKYILEro
paboTy CTyIeHTOB paboTI, KOHTPOJISI
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1 2 3[4 (5]6 718 19110 11 12

VeTpoicTBO M IPOrpaMMUpPOBAHHE

TAKTOBOI'O I'eHepaTopa COBPEMEHHOIO

8 MHKPOKOHTPOJIIEPA. 411512] 2 2 1 1/17%
[porpaMMipoBaHie LHPPOBbIX
YCTPOKCTB BBOA/BBIBO/IA
OCHOBHBIE TEHJICHLIMN Pa3BUTHS
Peltinr-
9 | cospemenHoit Mukponporieccoproit | 4| 17 | 2 2 117%
KoHTparb Ne3
TEXHUKH..
Bcero 18] 18 | 18 18 16/30% DK3ameH, 36
3auer,
Uroro 36| 36 | 54 54 44/35%
Jxzamed, 36

* B rpade nabopaTopHble U MPaKTHYECKHUC paboThl MpEACTaBIeHa TPYAOEMKOCTh IO
pasjenaM JieKui Oe3 MpPUBA3KH K HEACTAM yueOHOro Mpolecca, KOTOPBIH ONPENCTIACTCS

pacrucaHueM 3aHsThiL.

5. OGPA30BATEJIbHBIE TEXHOJIOI'NHA

5.1. AKTHBHbIE 1 HHTEPAKTUBHBIE GopMBbl 00y UeHHS

C uenaplo (OpPMHPOBAHUS W PA3BUTHS npoQecCHOHAIBHBIX HABBIKOB CTYICHTOB B
yu4eGHOM TPOLECCE HCTIONB3YIOTCS AKTUBHBIC M HHTCPAKTHBHLIC (GOpMBI [IPOBEICHUSA 3aHATHH B
COUYETAHHHU C BHEAyMTOPHOI paboToil: (;1abopaTopHbIC paGoThl, ONPOCHl B paMKaX PEHTHHIOB,
pacueTHO-rpapuyecKas paGora). JlaGopaTopHBIC M NpPaKTHYCCKHE paboThl BBIMOJHIIOTCA €
HCTIONE30BAHMEM KOMIIBIOTEPHOTO MOJETHPOBAHMS SIEKTPUUECKHX MPOLECCOB B H3y4aeMbIX
yerpoiicTax. OObeM 3aHSTHH, NPOBOAUMBIX B MHTEpaKTHUBHBIX (popmax B 000OMX ceMecTpax,
cocTapiseT 44 yaca NEKLIMOHHBIX, TaDOPATOPHBIX M MPAKTHUCCKUX 3aHATHI, a TakikKe 8 4acoB

KOHCYTLTAIIMOHHBIX 3aHATHH (BHE pacricanus).

5.2. CamocTosiTe/bHAsi padoTa CTY1eHTOB

CamocTosiTeIbHas  (BHeayauTOpHast) pabora CTYAEHTOB  BKIIOHACT 3aKperIeHue
TEOPETHUECKOr0 MaTepuaa B poLecce MoAroToBKH K BBIMOJTHEHUIO K MTPAKTHYCCKNAM 3aHATHAM
¥ 3amuTe JabopaTopHbIX paboT. OcHOBa CaMOCTOSATEIBHOM paboThl - U3y4YeHHE JTUTEPATYPBL MO

pCKOMCHIIOBaHHI:IM UCTOYHHKAM, WHTCPHETY H KOHCIICKTY HCKHHﬁ, HpeﬂOCTaBHHCMOMy

CTyACHTaM B 3JIEKTPOHHOM BUJIC.




OOmuit 00beM caMOCTOATENBHOM PAdOTHI CTYIEHTOB B TPEThEM CEMecTpe IO JaHHO
MUCHHUILTMHE cocTaBseT 36 vacoB. CaMocTosTeNbHAsE paboTa CTYJEHTOB B TOM CEMECTpe
COCTOMT B MOArOTOBKE K MPAKTHYCCKUM H JTAOOPATOPHBIM 3aHSTHAM, IPOPAOOTKE NPOYHTAHHBIX
JIEKIUH, TIOrOTOBKE K PEHTHHIaM M 3aIMTaM OTYETOB 10 JabopaTOPHBIM paboTaM.

[Ipy MOArOTOBKE K NMPAKTHYECKHM 3aHATHAM CTYJICHTAM HEOOXOMMMO M0 JIEKIHAM
NPOYHUTATH MATCpHall 10 TEME TPEACTOSIIErO 3aHATHS M HEMOHSTHBIC BOMPOCHI BBIACHUTH C
NpernojaBare/ieM B Havase 3aHsTus. PacXol BpeMeHH CTYJEHTOM Ha OJIHO 3aHSITHE COCTABJISIET
okouo 0,5 gaca.

Ha npakrudeckux 3aHsTHAX TNpenojaBaTenb €O CTyAEHTaMM pa3dupaeT MpHMepbl
NPOCKTHPOBAHUS  aJITOPUTMOB,  YNPABISIONIUX [POTPAMM M Y3JI0B  MHKPOIPOLECCOPHBIX
YCTpoHCTB. Ha OCHOBE JICKIMOHHOTO Kypca U IPaKTHYECKUX 3aHATHIH CTY/ICHTBI paspadaThlBaioT
M OTJIIQKHUBAIOT  YNPABJIAIONME [POrpaMMbl  COIVIACHO — MHAMBHIYaJIbHBIM  3a/IaHHUSIM.
Brimonnennble pazpaboTku TecTUpyroT B cpesie Multisim 1 3ammimaror.

[Tocne  BBINONHEHNS yNpaKHEHHst B Cpeie NPOEKTHPOBAHMS MM  MOJIETUPOBAHHS
(DYHKLUMOHNPOBaHMsS  NPOrPAMMHOIO  OOECTICUEHHsl  PEe3yIbTaThl  CTYICHT pebsIBIISET
PEMOAABaTe0  Ha OKPaHe KOMIBIOTEPHOro MoHHTOpa. [lpenojasarens KOHTpOIMpYeT
Ka4yeCTBO BBINOJIHEHHS 3a/IaHUs CTYJAEHTOM M IIOMOTaeT WMCIPABHTL OMIMOKH C MOSCHEHUSMU
HENPABUIILHO MOHSTHIX CTYJIEHTOM JIEMEHTOB Kypca.

JlabopaTopHbie paboThI IPeNONAralOT CAMOCTOSTENBHYIO PAbOTY CTyJeHTa B 00beMe
2 4vac Ha omHy sabopatopHyio paGoTy. CamocTosTenbHas paGoTa COCTOMT B MOJAIOTOBKE K
n1abopaTopHOi  paboTe, MOArOTOBKE OTYETA [0 BBIIOJHEHHOH MM pabote u 3ammTe
1abopaTopHOi pabOTEI B XO/I€ Ay AUTOPHBIX 3aHSTHIA.

[loxroroeka k nabopaTopHOil paGoTe BKIIOYAET M3yueHHe TEOPETUYECKUX CBEJIECHHH 110
TeMe 11abopaTopHOH pabOTBl ¢ HCIHONB30BAHMEM JICKIHH M METOTHYECKHX yKa3aHui K
1abopaTopHoi padore.

Odopmnenrie oruera mo mabopaTopHOl paboTe MOKHO BBIMOIHITHCS C y4eTOM
OCHOBHBIX TPEOOBAHMH K KOHCTPYKTOPCKUM JI0KyMeHTaM. O(opMieHHe 0TueTa MOTHOCTHIO 10
ECKJI moctatouno Tpy/loeMKO W OTHHUMET MHOIO BpeMEHH Yy CTyAeHTa. YUMUThIBas Masblil
00beM OTYeTa, 3a OCHOBY TpeOGOBaHMH K 0(OPMIEHMIO GepeTcsi TONbKO 0bmmas CTPYKTypa
TeXHOPadOYero MNpoekTa U mpaBuia pyopukaruu. OcTaibHble tpeboBanust ECKJ] K
OQOPMJICHHIO JTOKYMEHTOB B OTYeTaX CUHTAIOTCS HEOO0sA3aTeNIbHBIMU, T.e. JEHCTBYIOT
OOIIENPUHATBIE IIPABHIIA JTUTEPATYPHOTO SI3BIKA.

Pacuerno-rpaduyeckas padora BbITONHSETCS CTy/ICHTAMH Ha 4YETBEPTOM CEeMeCTpe
CaMOCTOATENILHO € KOHCYTbTAUMAMH PENOAaBATElls B MPOLECCE MPOXOIKIECHHS MMPAKTHUECKUX
aylIMTOPHBIX M NIOMAIIHUX 3aHATHH. PaboTa cocTouT B pa3paboTke airoput™a M MpOrpaMMsl
MHKPOINIPONECCOPHOro reHepaTopa dICKTPUHUCCKUX CUTHAIIOB CJI0XKHOM (popMbl. PacueTHas yacTh

Opeanojgara€T pacyeThbl IO ONIPEACIICHHUIO COOTBETCTBUSI MEXY apI/I(bMeTI/ILleCKI/IM KOJIOM B



MHKDOIPOLIECCOPE M aMIUIMTYI0H HAlpspKeHHss Ha BBIXOJE TE€HEpaTopa. a TakKkKe MEXKIY
KOJMYECTBOM M CKOPOCTBIO BBITOJIHEHNS MAIIMHHBIX KOMaH/1 OTHOCHTEILHO MOMEHTOB BPEMEHH
XapakTepHbBIX TOYEK rpaduka BBIXOIHOIO CHIHAJA.

[Tocne pa3paboTku mporpaMmbl ee GYHKIIMOHUPOBAHUE MTPOBEPSAETCS MOJETHPOBAHUEM B
cpeae Multisim 10.

K 9K3ameHny CTyJEHTBI FOTOBATCS 110 JEKLHSM, IPEJIOCTaBICHHBIM UM IIPENOaBaTeIeM

B 3JICKTPOHHOM BHIE, U I10 peKOMeHHOBaHHOﬁ JIMTEpATypeE.

5.3. MyibTuMeHiTHbIE TEXHOJIOTHH 00y YeHHs

Bce nexknuonHble 3aHATHA NPOBOISATCS B BHJAE IPE3eHTALMH B MYJIbTHMEIUIHOMN
ayAMTOPUH C MCTIOJB30BAaHUEM KOMIBIOTEPHOIO MPOEKTOpa M MpejacTaBienueM oT 15 mo 30
CIIAM0B MO Ka)KJI0H JIEKIIHH.

B mpornecce usyuenus npeamMera CTyIEHTBI BBITOJIHSIOT JJabOpaTOpHblE pabOTHI COrTACHO
METOJJMYECKAM yKa3aHHs K HUM Ha IE€PCOHAIBLHBIX KOMIBIOTEPAX C HIMPOKHM HCIOIE30BAHHEM
SJIEKTPOHHBIX ~ CPEJACTB  NPOCKTHPOBAHHWS ~ MHKPOIIPOLIECCOPHBIX ~ YCTPOMCTB M CPEICTB
MozenrpoBanus Multisim u LabVIEW.,

JIng TOArOTOBKM K 9K3aMEHaM CTYJEHTaM IpeJOCTaBISeTCS KOMIIBIOTEPHBIH KypC
JNIEKIUH U OMUCAHUS BCeX JabopaTopHbIX paboT. KoMIbIOTEpHbIE TEXHOIOINH HCIOIB3YIOTCS B
poLlecce BBINOJIHEHHS JIadOPATOPHBIX, YAaCTUYHO HaA MPAaKTHYECKUX 3aHATUAX W JUIS

0(pOPMIIEHHUS OTYETOB T10 J1ab0paTOpHLEIM paboTam.

6. OUEHOYHBIE CPEJICTBA 1JISI TEKYIIETIO KOHTPOJISI YCIIEBAEMOCTH,
MMPOMEXKYTOYHOU ATTECTALIMH 110 UTOT'AM OCBOEHMSI
ANCHOUIIVIMHBI 1 YYEBHO-METOAUYECKOE OBECITEYEHUE

CAMOCTOSITEJNBHOM PABOTHI CTYJIEHTOB

6.1. OHEHOYHBIE CPEACTBA JJISI TPETBEI'O CEMECTPA

6.1.1. Texymuii KoHTpOJIBL
6.1.1.1. Bonpoce! Kk pelTHHr-KOHTpo.110 Nel

1. OcCHOBHBIE JIOTHYECKHE ornepanuu, JOTHYECCKUEC DJIEMEHTHI U JIOTHYCCKHUE

(GYHKIIMU OJIHOM MepeMeHHO.

[\

Jlornueckue QyHKIHH JABYX MEPEMEHHBIX.

(8]

OcHoBHEIE 3aKOHBI OYII€BOI are6pEl.

4. basuc norndeckoit GpyHKIHH.



5. AHann3 KOMOMHAIMOHHBIX YCTPOHUCTE (6€3 mamsaTH).
CrannapThbie pOpMBI TOrHIeckuX GyHKImit
MuHuMH3aLUS TOTHYECKUX (DYHKIHIA.

CuHTe3 KOMOMHAIIMOHHBIX YCTPOUCTB B 3aJaHHOM Oasmce

© o N o

AHaJIU3 ¥ CHHTE3 HU(POBBIX YCTPOUCTB ¢ naMaAThio. CriocoObl onmucanus

HU(PPOBBIX YCTPOUCTB.
6.1.1.2. BonpockbI k peiiTHHr-KOHTPO. 110 Ne2

1. Tlpunnmn paboTel Tpurrepa. ACHHXpoHHBIE RS-Tpurreps.

2. Tlpunnun pabote! Tpurrepa. CHHXpoHHBIE RS-Tpurreps.
3. D-tpurrepsr.

4. T-tpurrepsi.

5. Tpurrepsl ¢ IMHAMUYECKUM yIIPABICHUEM.

6. JIByxcrynenuarsie Tpurrepsl. JK-rpurrep.

7. TlapasnnenbHble perucTpehl.

8. CIBHTOBbIE PETHCTPEI.

9. JIBOMYHBIE CUETUMKH C [OCIEIAOBATETLHBIM MEPEHOCOM.

10. JIBon4HbIe CUETUHKH CO CKBO3HBLIM MEPEHOCOM.
11. PeBepcuBHBIC TBOUYHBIE CHETUHKH.

12. IlludpaTops! TBONYHBIX KO0B.

13. letmdpatops! ABONYHBIX KOJIOB.

14. IIpeoOpazoBarenu KomoB.

15. LinpoBble My IbTHIIIEKCOPBI H AEMYJIbTHILIEKCOPEL.

6.1.1.3. Bonpocs! K peiiTHHI-KOHTpOII0 No3
1. Apudmernueckue ornepanum Hajl TBOUYHBIMY YHUCIIAMH,

2. CymMMarops! # MOJIyCyMMaTOphl

W

MHuoropaspsiHeie cymmaropbl
ApH(METHKO-TOrMYECKHE YCTPOHCTBA.
JIMOAHO-TPpaH3UCTOPHAS JIOTHKA.
Tpansucropro-Tpanzucropnas noruxa (TTJI).

Mukpocxemsr ¢ auogamu [otTky.

e S A S

Jloruka na komnnementapueix MOIT tpansucropax (KMOII).



9. LudpoBble MEKPOCXEMBI SMUTTEPHO-CBS3AHHOI TOrHKH.

10. [ludposbie MUKPOCXEMBI HHTEIPATBHON HHIKEKIIMOHHOM JTOMHKH

6.1.2. Kourpousubie Tectsl mo CPC

o Bonpoc BapuaHThbl oTBeTa
Mep
1 2 3
Ls Kaxkoe norunueckoe ab=a+b
BBIPAKEHHE COOTBETCTBYET a(b+c¢) = ab + ac
3aKoHy Je Moprana (G+B)a+D)=a
aa+b)=a
2, Kaxoit Habop noruueckux ", NJin
(GyHKUUH sBIIsIETCS NJIn
MHUHHUMAJIBHBIM 0a3MCOM N-HE
1, NJIN, HE
3. ITo xakoii u3 cTpykTyp Ha6op 2MJIN — muorosxoosast U
CTPOUTCS TU3BIOHKTHBHAS Habop2 1 — muorosxonosas MJIN
HOpMalibHas popma HaGop 2U-HE — muorosxomosas UJIM-HE
Ha6op 2WJIN-HE — muorosxomosas UJIU
4. [To kakoii u3 cTpykTyp Habop 2WUJIN — muorosxomosast U
CTPOHUTCH KOHBIOHKTHUBHAs Habop2 1 — muorosxonosas MJIU
HOpMalbHas popma Ha6op 2U1-HE — muoroxoosas UJIN-HE
Ha6op 2MJIN-HE — muoroexonosas UJIU




2 3
Kaxoit ko ucnoss3yercs B JIBonyHbII
Kaprax Kapno s Jecsatnunbrit
HyYMEpAaIU CTPOK U JIBOMYHO-1eCATHYHBII
CTOJIOIOB ['pest
Kakue o0nacty paBHBIX IIpsmoyrosbHable
3HaYeHUH Y HAI0 BbIACISTE KBanpatHabie
IIPY MUHUMH3AIHHN C [IpsiMOyTroIIbHBIE ¢ JUTMHON CTOPOH KPaTHBIM
OMOIIBIO KapT Kapro CTENEHSM 2
OBaJibHbIC
Kaxoe ycrpoiicTtBo ¢ JIr0b0€e yCTpoHCTBO ¢ ABYMS COCTOSIHUSMHU
YCTOHYHBBIMH Jlornyeckoe ycTpoitcTBO U3 ABYX HHBEPTOPOB
COCTOSTHUSIMHA MOKHO JIio6oe noruueckoe yerpoierso us asyx MJIU-HE
CUMTATh TPUTTEPOM C 1ByMS COCTOSIHHSIMU U BXOJIOM YIIPABJICHHUS!
Kakoe n3 nepeuncieHabIx ACHHXPOHHBIN RS-Tpurrep
YCTPOHCTB MOXKET Cratnyeckuit D-tpurrep
UCII0JIB30BATLC JIJISl cUeTa JMunamuyeckuit K-tpurrep
HUMITYJIbCOB CunxponHslii RS-tpurrep
Kakoit Habop noruueckux U, UJIN
(GyHKIHH sIBIsIeTCS NN
MHHUMAJIBHBIM Oa3ucom HU-HE
1, MJIN, HE

6.1.2. BonpocsI K 3auery
1. AHamns KoMOMHALMOHHBIX yCTPOHCTB (6e3 [IaMSITH).
Crannapthble (pOpMBI JIOrHUECKUX (DYHKIIHIA.
MunuMU3aus TOrHYecKuX (yHKIHUH.

2

3

4. CuHTe3 KOMOHHAI[MOHHBIX YCTPOHCTB B 3a1aHHOM Oa3ce.

5. llpunHuun paGoTsl TpUrrepa, GyHKIMOHAIBHAS cXeMa TpUrrepa.
6

Tpurreper ¢ TMHAMUYECKIM yIIpaBIeHHEM: (YHKIHOHATBHAS CXeMa, [PUHIINTI

paboThl M BpeMEHHBIE J[HarpaMMbl.

7. JlByxcrynenuarsie tpurrepst. JK-tpurrep: GpyHKuHOHATbHAS cxema, MPUHIKIT

pa6OTI>I U BpECMCEHHDLIC JHarpaMMBbl.

8. TlapannenbHble perucTphl: (yHKIHOHATBHAS CXEMa, IPUHLIUI pabOThI U

BPEMCHHBIC IrMarpamMMubl.

9. CHBHMIOBEIE perHCTphl: (PYHKIHOHATBHAS CXEMA, NPUHIIKI pabOTHI U BpeMEHHBIE

JUarpamMMel.




10. [Tapannenbuble perucTpsl: GyHKUMOHATBHAS CXEMA, TPHHIIHAII paboThI U

BPEMCHHEBIC JHarpaMMal.

11. CBuroBble perncTphl: GyHKIMOHANbHAS CXeMa, TIPUHIMIT paGoThl i BPEMEHHbIE

AuarpaMMabl.

12. ,HBOI/ILIHBIG CUETUHUKH C ITOCJICIOBATEIIbHBIM IEPEHOCOM.: (b}/HKHI/IOHEUIbHaH cxema,

HPUHIMIT PaOOTHI X BPEMEHHBIE JTHarpaMMBL.

13. JIBonuHbIE CUETYUKM CO CKBO3HBIM I1€PEHOCOM: (PyHKIIMOHATbHAS CXEMa,

INPUHLHUI pabOTHI.
14. PeBepcuBHbIe IBOMYHbIC CYSTUMKH: ()YHKIIMOHAILHAS CXEMa U TIPHHIIHAI PaGOTHI.

15. [upoBble MyIBTHIIEKCOPEI i IEMYJIBTHILIEKCOPHI: (hyHKIIHOHAIBHAS CXEMA,

IPUHIUIT Pa0OTEI ¥ BpPEMEHHBIE THArPaMMBbl.
16. ApupmeTudeckue orepariu Hal JBOMYHBIMU YHCITAMU.
17. Cymmaropsl 1 mosycyMMaTophbl: (hyHKIHOHAILHAS CXeMa, JIOTHKa PaboThI
18. MHOTOpaspsHble cyMMaTOpbl: DYHKIHOHATBHAS CXEMa U TPHHILAI PabOTHL.

19. Apudmernko-nornueckne ycTpoiicTBa: (yHKIHOHATLHAS CXEMA U IPUHLUI

padboThLI.

6.2. OHEHOYHBIE CPEJACTBA JIUISI YETBEPTOI'O CEMECTPA

6.2.1. Texymuii KoHTpOJIbL
6.2.1.1. Bonpocs! k peiiTunr-konTpo.io Nel

1. Knaccugpukanust MUKPOIIPOIECCOpOB.

®oH — HelMaHOBCKas apXUTEKTYpa U (pyHKIMH Y3II0B MHUKPOKOHTPOJIJIEPOB.
l"apBaprckas apxutekTypa 1 GyHKIMH y3710B MHKPOKOHTPOIIIEPOB.
Apxutextypa PIC -MHKPOKOHTPOJIIEPOB M (hyHKLIHN X Y3JIOB.

Crazuy NoAroTOBKH MPOrpaMMHOT0 0OeCIieUeH s 115l MHUKDPOKOHTPOJIJIEPOB.

[opsiaox paspaboTku mporpaMm Juist MEKPOKOHTPOILIEPOB.

U A A S

[Iporpammuposanne Ha MPASM, 0cO6eHHOCTH MOATOTOBKH HCXOIHOTO TEKCTa H

TPpaHCJISIIUHA.

6.2.1.2. Bonipock! K peiiTHHI-KOHTPO.TI0 No2
1. OcHoBHBIE onepanyn Ha GafiTamu.
2. Komanzpl nepenavu ynpasieHus.
3. buUT-OpueHTHPOBaHHBIE KOMAHIBI.

4. CuUMBOJIBHBIE KOMAH/IBI,



5. OcHOBHBIE IMPEKTHBBI MaKpoacceMbiepa.
6. CraTHyeckue 3allOMHHAIOIINE YCTPOHCTBA.

7. Macounsie [13V.

8. Ilporpammupyemsie T3V ¢ yibTpaduoneToBsIM cTHpaHHEeM 1 IJIEKTPUYECKH

[Iepe3alnuchIBAaCMBbIC.

9. llpoekTHpOBaHKE MHKPOIIPOLIECCOPHBIX YCTPOICTB.
10. PaspaboTka npHHIMIKAILHON 31EKTPUUECKOI CXeMbI MHUKPOIIPOLIECCOPHOTO

yCTpOMCTBA.

6.2.1.3. Bonpocel Kk peilTHHI-KOHTPO/I1I0 No3

1. OcobGeHHOCTH HaIMCaHUs IIPOrpaMM JJIst MHKPOIIPOLIECCOPOB.

S

Crazuu oAroTOBKH MPOrpaMMHOTO 00ecIeYeH s JUls MHUKPOKOHTPOJLIICPOB.
DnekTpudeckas cxema # (pyHKIMOHUPOBAHUE THIIOBOTO nopra [[BB.
[IporpammupoBanue nopros 1[BB.

IIpouece HacTpoiiki TAKTOBOTO reHeparopa.

TaxTOBBII reHepaTop ¢ KePaMIYECKUM WM KBAPIEBBIM PE30HATOPOM.

TaxToBbIi renepaTop ¢ BHeIIHEH U BHYTpeHHEI Bpemssanaromeit RC-nensro.

Ce b A -

Buemnuii TakToBBII reHepaTop.

6.2.2. Konrpoabunie Tectnr mo CPC

@)
Ho- L
Bonpoc BapuaHTbl oTBeTa B
Mep e
T
1 2 3 -+
1. Kakoe ycTpoiictso [TamsaTh maHHBIX
XapaKTepHO JIJIsI
MHKPOKOHTPOJIIEPOB [lInna nanueIx
rapBapJCKON apXUTEKTYPEbI
H OTCYTCTBYET B [llnna xomanz
apxurekType ®on Heiimana
MikponporpaMMHEOe yCTpPOHCTBO MIH JIETEKTOP
KOMaH/I
2. K xakomy ycrpoiicTBy AJIY
MHUKPOKOHTpOJLIEepa [IInHa gaHHbIX
MOJKITIOYAIOTCS [IInHa Koman
nepmpepm“mble YCTpOﬁCTBa TakToOBBIH ICHEpaTop
CyeTunk KomMaH
3. Kaxkoe u3 ycrpoiicTs USART
MHKPOKOHTpOJLIEpa SSP
peaHa3Ha4YeHo JJIs CCP
ACUHXPOHHOT0 AL
BBO,1a/BBIBO /1A




2

3

Kakoe ycTpoiicTBo
MHUKponpoleccopa
peaM3yeT BEIOOPKY

CIAEAYIOLIEN KOMaHIbl

AKKyMyJITOp

Iuaa nanHbBIX

AJTY

CYeTynk KOMaH1

Kakwue ycrpoiicTea B
MHKpOIIpoleccope
MO3BOJISIIOT YMEHBIIINUTE
YHCJIO aIPECOB B KOMaH/E

€€ paspsiIHOCTh

[TamsaTe JaHHBIX W IIIHHA JaHHBIX

CUeTuuK KOMaH[I U aKKyMYJIATOp

AJTY u MITY

[Tamsars IporpaMm M MIMHa KOMaHJ|

Kakoit Habop BHEIHMX
YCTPOUCTB OOBIYHO
HEOOXOIUM JTst
obecriedeHus: paboTkI

MHUKPOKOHTpOJLIepa

OJdII-TaMATh, TIMHA TAHHBIX

I'TH, MITY u nerextop KoMaH[

AJIY, namMsaTh nporpamMm M TaHHBIX

biok nuranus, cxema c6poca, I'TU

Kakyro o0myio ctpykrypy
UMEET AJITOPUTM
YIPABJISIFOLIEN TPOrpaMMBbI

MHKpOIIpoIeccopa

beckoneunpIit HHUKJI CO BJIO’JKCHHLIMHU ITUKJIaMH U

JIOTUKOU

CII03KHYIO CTPYKTYPY € HauaJoM H OCTAHOBOM

HaOop BI10’KEeHHBIX KOHEUHBIX THKJIOB

Jluneiinas cTpyKTypa ¢ HauaJoM U OCTAHOBOM

Kakune komanp1 MoryT
BBITIOJIHUTD IIPOBEPKY
ycnosus (a<b) u mepexon

[ITPU BBITTOJTHEHUHN

KOMaHI[BI MMEPECHIJIKHU TaHHBIX

Berunranne + nposepka 3naka + gp to

Croxenue + CUMBOJIBHAS KOMaH 1a + go to

Jlornueckue koman /s + go to

[Touemy peructpsl
CIICHUAIbHOIO Ha3HAUCHHUS
HE MOT'YT UCIIOJIb30BATHCS

KaKk paboune stYeHKH

OHu umeror CIICHHUAJIbHOC HA3HAUYECHHUE

He HOCTYITHBI JJIsI 3aITUCH JTaHHBIX

Bosmosxubl oKy 1 0TKa3b1 060pyK0BaHHMS

He Bce OlIEpAllMHU B HUX BBLITTOJHSIIOTCS




1 2 2
10. CkosbKo cTaauit z
IPOEKTUPOBAHUS TPOTPaMM 3
IPEyCMOTPEHO Cpeaoi 7
MPLAB 15
11. OcHOBHOE MTPEUMYILECTBO Bericokas npou3BoguTeNIbHOCTD Pa3paboTKH
A3bIKa acceMOuep IporpaMm
MunumanbHast 1aMAThL ¥ BpeMsl BBINOTHEHUS
[IPOrpaMMBbI
IIpocroTa mporpammuposanus
PasBuTas TexHUKa MOAMPOrpaMM 1 THIIOBBIX
IIPOEKTOB
12. OCHOBHOW HeI0CTaTOK Huskas nponssomrenbHocTs paspaboTku mporpamm
sA3bIKa accemOiiep OTHOCHTENIBHO OOJIBIIOH pacxoJ1 naMsTu
OTHOCHTENBHO GOIBILIOE BPEMS BBIIOIHEHHUS
IIPOrPaMMBbI
13, Kakoii Bun xoman batiToBbie
accemOnepa PIC16 buroskie
UCIIOJIB3YET [Tepenaun ynpasienus
HETIOCPEICTBEHHYIO CumBoIIBbHEIE
aJipecaruro
14. Kaxkas u3 npuseieHHLIX MOV
KOMaH/{ OTHOCHUTCS K ADD
KOMaHIaM YIIpaBJICHU I BSF
RETLW
15. Kaxoe otianune nupextun Wx Oonbie

MakpoacceMmOiepa ot
HCITOJIHAEMBIX MHCTPYKIMIA

HauboJIee CYIECTBEHHO

Onu 6osee yHUBEpCAIbHBI

beicTpee ucnonnsiiores B nponeccope

Onn YHOpPaBJIAKOT TOJBKO MPOIECCOM TpaHCJIIIHUNA




2 3 4

16. Kakoit peructp nopra PORT<x>
napauleIbHOro TRIS<x>
BBO/Ia/BBIBO/IA YIIPABIISET PIR1
HalpasjeHUeM oOMeHa PIR2
JIaHHBIMH
17. Kaxoe noruueckoe ab=3+b
BBIPQ)KEHUE BBIPAIKAECT a(b+c¢) = ab + ac
M =
3aKkoH e Moprana (@+byath)=a
ala+b)=a
18. Kakoit Habop noruuecknx ", UJIN
(GYHKIMH BIISIETCSI NI
MUHUMaJIBHBIM Oa3ucoM U-HE
", UJIN, HE

6.2.3. Boripockl Kk dKk3ameny

(o]

ooy oo e W

10.

OcHOBHBIE 3aKOHBI Oy/IEBO# alredphl.

AHal3 KOMOMHALMOHHBIX yCTPOHCTB (6€3 maMsaTH).
CrangapTHble (OPMBI JJOTHYECKUX (DYHKI[HIL.

MunumMuzanus norudeckux GyHKIHI.

CuHTe3 KOMOMHALMOHHBIX YCTPOMCTB.

Ipunmun pabote! Tpurrepa, GpyHKIHOHAILHAS CXeMa TPHITEpA.

TpI/IFFCpbl C IMHAMHWYECKUM YIIpaBJICHUEM: (I)YHKHI/IOHaIIBHaSI CcXeMa, IPHUHITAII

paboThI U BpeMEHHBIE JIMarpaMMBbl.

JByxcrynenyarsie Tpurrepsl. JK-tpurrep: GpyHKIHOHAIbHAS cXeMa, IPUHITHTI

pa6OTbI A BPCMCHHBIC JITHarpaMMBbl.

[MapanienbHble perncTphl: yHKUHOHATBHAA CXeMa, IPHHIHI PadOThl 1

BPEMEHHBIC nTHarpaMMul.

CIBUTOBBIE PErUCTPBI: (hYHKIMOHABHAS CXEMA, TPUHLII PA0OTLI H BPEMEHHDIC

AuarpamMMal.




11. ITapansenbublie perucTpsl: GyHKIHOHATIBHAS CXeMa, TIPHHIII PAGOThI |

BpEMCHHBIC JUarpaMMBbl.

12. Cxurosbie pernctpol: GyHKIUHOHATBHAS CXEMA, TPUHIMIT PaGOTHI i BPEMEHHbIE

AuarpaMMablI.

13. JIBONYHBIE CUETYHKH C MOCIEI0BATEIBLHBIM MEPEHOCOM: (YHKIIHOHAIBHAS CXEMa,

[IPUHIIHUIT pa6OTBI 1 BPCMCHHBIC THarpaMMmal.

14. [lugpposbie MyTBTUILIEKCOPBI U JEMYIIbTUILIEKCOPBI: (YHKIHOHATbHAS CXEMa,

IPUHIMI pabOThI U BpEMEHHbIE JJHarpaMMBb.
15. Apudmerndeckue oneparuy Hax ABOMYHBIMH YHCITAMH.
16. CymMMaTopsl ¥ MOJIyCyMMATOPhL: ()YHKIHOHANBHAS CXEMa, JTIOTHKA paboTEI
17. MHOropaspsiHple CyMMaTOphl: (yHKIMOHANBHAS CXEMA 1 TIPHHIHIL padoTHI.

18. Aprmernko-ornyeckne ycTpoifcTBa: GyHKIMOHAILHAS CXeMa U TPHHLUIT

paboThL.
19. Knaccnpuxanus MEKpOIpoIeccopos.
20. Don — HeliMaHOBCKas APXUTEKTYPA M (PYHKLNH Y3710B MHKPOKOHTDPOIIEPOB.
21. T'apBapzckas apXHTEKTYpa H GYHKIHH Y310B MUKPOKOHTPOILICPOB.
22. Apxutektypa RISC -MHKPOKOHTPOILIEPOB M QYHKIHHK HX Y3JI0B.
23. Craauu OArOTOBKH POrPAMMHOIO 00ECTICUeHUS JIs MHUKPOKOHTPOJIJIEPOB.
24. Tlopstnok paspaboTKi MPOrpaMm Uit MEKPOKOHTPOJIIEPOB.

25. IlporpammupoBanne Ha MPASM, 0cOG€HHOCTH MOArOTOBKH HCXOJIHOTO TEKCTA H

TPaHCJISILUH.
26. OcHOBHBIE Olepalliy Hajl OaiiTamu.
27. KomaH[bl Iiepeaun yrpasieHHs.
28. buT-OpHEHTHPOBAHHBIE KOMAH/IbI.
29. CUMBOJIbHBIC KOMaHIBI.
5
30. OcHOBHBIE TMPEKTUBEI MaKpoacceMbepa.
31. Crarudeckue 3alIOMHHAIOIME YCTPOUCTRA.

32. Macounsie [13V.

33. Ilporpammupyembie 113V ¢ yibTpaduoneToBsIM CTHpaHHEM 1 JIEKTPUYECKH
HIepe3anuchiBacMbIe.
34. TIpoekTupoBaHHE MUKPOIPOLECCOPHBIX YCTPOMCTS.

35. Pa3zpaboTka MPUHLMTIHAILHON 3J1EKTPUUECKOM CXEMBI MHUKPOIIPOLIECCOPHOTO

YCTPOUCTRA.



36. OcOOEHHOCTH HAMMCAHMS TPOrPAMM [17Isl MEKPOTIPOLIECCOPOB.

37. Craauu NOAroTOBKH MPOTPAMMHOIO 00eCIeUeHus s MHUKPOKOHTPOJIIIEPOB.
38. DilekTpryeckas cxema u (pyHKIMOHUPOBAHUE THIIOBOTO nopra [1BB.

39. IlporpammupoBanue mopros [[BB.

40. ITIpouecc HacTPOHKM TAKTOBOTO reHepaTopa.

41. TaxToBbIi reHepaTop ¢ KEPAMHUECKUM HIIM KBAPIIEBBIM PE30HATOPOM.

42. TaxToBBbIif reHepaToOp ¢ BHEWIHEH U BHYTPEHHEH Bpemssajatouei RC-menbro.

43. BuemHuil TaKTOBBIN reHepaTop.

7. YHEBHO-METO/IMYECKOE U UHOOPMAIIMOHHOE OBECIEUEHUE
AUCHHUIIJIMHBI

7.1. OcHoBHast 1MTEpaTypa

1. Cvmupros, 10.A. OCHOBBI MHUKPOIIEKTPOHHKH H MHUKPOTIPOLIECCOPHON TEXHUKH: yueOHOE

nocodue / FO.A. Cmupros, C.B. Cokosnos, E.B. Turos. — CII6. : Jlaus, 2013. — 496 c.

2. Muxponponeccopnsle cucrembl: Yuebnuk / B.B. I'ypos. - M.: HUIT UH®PA-M, 2015. - 336

¢.. (Boicmee o6paszoBanue: bakanaspuar).

3. Poxennos, A.A. ITpoeKTHpOBaHHe BCTPAHBAEMbIX CHCTEM HA MHKPOKOHTpOJIEpax:
nabopaTopHbli IpakTHKYM [ DJ1eKTpoHHBI pecype] @ — HMomkap-Omna : TII'TY (IToBosskckuii

rOCyIapCTBEHHBIN TEXHOJIOrnYecKuit yuusepeurer), 2015. — 120 c.

7.2. lonoiHHTe/IbHASL JINTEPATYPA

1. "MukpomnporeccopHble CHCTEMBI [ DIeKTPOHHBIH pecypc] : Yuebnoe nocobue st By3on/ E.K.
Anexcannpos, P.M. I'pymsunkuii, M.C. Kynpusinos, O.E. Mapreinos, JI.U. Tandunos, T.B.
Pemusesuy, 10.C. Tarapunos, E.I1. Yrpiomos, N.1. [arypun; Tox o6ut. pex. J1. B. Ilyzankosa.
- CII6. : Ilonmnrexnuka, 2012. — 420 c.

2. CucreMa MOJCIHPOBAHMS M HCCIIEI0BAHUS PalMOdJIEKTPOHHBIX ycTpoicTB Multisim 10

[Snexrpounslii pecypce] / llectepkun A.H. - M. : IMK IIpecc, 2012..

3. Knumes, JI.A. TUIMC ¢upmer "Xilink": onucanue CTPYKTYpPBl OCHOBHBIX ceMme#cTs: / JI.A.

Kuumes, M.O. Kysenun. — M. : Jlogoka-XXI, 2010. — 230 ¢



7.3. llepuoanyeckue U3 aHHs

OTeuecTBeHHbIE JKYyPHAIBI:
o V3Bectus BbIcIMX yueGHEIX 3aBe/IEHMUIL. DJIeKTPOHUKA
e PannoTexHUKa  2JIeKTPOHUKA;
e IlpuGopsl n TexHHKA DKCIIEPUMENHTA,
e KOMIOHEHTBI ¥ TEXHOJIOTUH

e Iludponas obpaborka curuamos.

Hurepuer — pecypesr:

www.niiet.ru/chips/microcontrollers
http://www.eltech.spb.ru/catalog/mikrokontrollery
http://www.compel.ru/

http://Wwww.znanium.com

http://e.lanbook.com

http://www.studentlibrary.ru/

8. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUITIINHBI
MareprarbHo-TexHueCcKoe 00ecTeueH e UCIUILIMHb] BKITIOUACT:

KaepabHble MyIbTHMETUIHBIE CpeIcTBa (ayn. 301-3 u 335-3);
HaOOPBI CI1aiiI0B 110 BeeM JteKiusam (0T 5 10 20 ¢aiiios mo Ka)KJ0W JIEKITUH);
13 kommbroTepoB B naboparopuu 306-3 co CHCHHATTM3UPOBAHHBIM [IPOrPAMMHBIM 00ECIIeYeHHEM
BUPTYAJILHBIX IPHOOPOB U CPEJICTB MTPOEKTUPOBAHHSI Mukpornporneccopos PIC, ARM 7, Blackfin;
[IporpaMmubIe makeTsI 11 MOJCTHPOBAHKS 1 POrpaMMMPOBAHHSI MUKPOIIPOLIECCOPHBIX CPEICTB
Multisim 10.0 u LabVIEW 8.20:
ACMOHCTPALIMOHHBIC  [LIAThl JUIL U3y4eHus MuKporponeccopos PIC, ARM 7. Blackfin ¢

CONIPOBOIUTEIbHBIM IpOrpaMMHBIM oOecrieueHreM.



Pabouas nporpaMMa JMCHHUIUIMHBI COCTABICHA B COOTBETCTBUH C TpedoBanusiMu OI'OC

BO no nanpasnennio 11.03.01 Pagnorexunnka

Pabouyio nporpammy cocrasun Jlaseinos /1. 470

(q\)P‘I\O\/,HOZlﬂI/ICb)

Penensent - Ten. Qupektop BBK «PammocBs3e» k.1.0. Bormanos A.E. W

-
(mpencrasurens, pabotonaresst) (MecTo paboThl, A0MKHOCTb, DUO, no@ﬁ

[Iporpamma pacemorpena u o106pena Ha 3aceannu  kaheaps

Ipotokon Ne /X, ot FO.47. /4~ _rojia

3aBenyronmit kadeapoit c—7 / /“)/%‘//[”//7// o
i (PUO, noanuce)
(
Pabouast mporpamma paccmorpena M omoOpeHa Ha 3acenaHuu Yy4EOHO-METOAMYECKOM

KOMUCCHUU HalIpaBJICHUS

-
I[Tporokon Ne 7 or HU. /% roja
[Ipencenarens KOMHCCHH ) A% ///z AT L7 A7

/ (PHO, noanucs)

JIMCT HEPEYTBEPXJIEHUSI
PABOYEN ITPOT'PAMMBI JJUCHUATIIAHBI (MOYJIs)

Pabouas nporpamma os06pena na 2/ ) YUYEOHBIN To/1

Ipotokon sacenanus xapenpst No  /  o1./72 o%//f roja
3aseyromuii Kadepoit =7 Vit 2P or ) e

[Iporpamma nepeytsepik/ieHa:
Ha yueOHe1ii roz. [Iporokon 3acenanus kadeaper No oT
3aBenyromuii kadeapoii

IIporpamma nepeyrBepxaeHa:
Ha yueonslit ron. [Tpotoxosn 3acenanus xadempsr No oT
3aBenyromuii kadepoii




Pabodast mporpaMma TUCHMIUIMHBI COCTABICHA B COOTBETCTBUM ¢ TpeGoBanusamu OIOC

BO no nanpasnenuo 11.03.01 Paguorexnuka

Pabouyro nporpammy cocrauin Jlassizos I'.J1. .,(jp/(/ / gm b oy /

(®UO, noanucs)

Peuensent - D'en. /lupexrop BBK «Pamnocssizb» k.1.H. Bornanos A.E. ,[%

3
(npencrasurens pabotoaatesns) (MecTo paboThl, 10KHOCTE, DUO. nogfie

[Iporpamma pacemoTpena n onoGpena Ha 3acenanuu kadeapbl

Iporokon No /24 or J L. L7 /FTona

3aBeyromuii kadeapoit 2 —

,/’f‘ ~ - /.),> ' '
/_/ “(®UO, noanucs) / /&///_//: L erlS

Pabouas mporpamma pacemorpena u  omoOpeHa Ha  3acelaHMH y4eOHO-METOANYECKOI

KOMHCCHH HallpaBJICHU

Mpotokon Ne & ot o7/ 05 /% toma

[Ipencenarens komuccuu e Z7

LS fersiec 7t/

(PHO, noamucey)

JIMCT NNEPEYTBEPKJIEHUSI
PABOYEN NPOI'PAMMBbI JANCHUITIMHBI (MO JISI)

Pabouas nporpamma ono6pena na YyUeOHBIN 1o

[Iporokon 3acenanns kapeapnr No OT rojaa

3aBenyronumit kadeapoii

[Iporpamma nepeyrsepeHa:
Ha y4eOHbIi roa. [Iporokosn 3aceganus kadenprr No oT
3aBenyromuii kadeapoii

[Iporpamma nepeyrsepxaeHa:
Ha y4aeOnbIii roj. IlpoTokon 3acenanus Kagepol No OT
3aBestyromui kadeapoi




