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1. llesu u 3212494 AU CIUILIHHBI

OcHoOBHas 11eJTh AUCIIUTUIMHBI COCTOUT B TOM, YTOOBI H3YYUTh OCHOBHBIC DJIEMEHTHI
u(POBOM U MUKPOITPOIIECCOPHOMN TEXHUKH, UX CXEMbI pealTU3aIliy, MapaMeTphbl,
XapaKTePUCTUKH U 00JIACTH TPUMEHEHUS, CO3/1aTh 0a3y I NU3YYCHUS TOCICTYIOITIX
PEIMETOB crerranu3anuu. s OCyIIeCTBICHUS MTOCTABICHHON 1€ HEOOX0IUMO
BBITIOJTHUTH CJICIYIONINE 33/Ia4l: IIOBTOPUTH aPXUTEKTYPY U MaTeMaTHIECKUE OCHOBBI
WH(OPMATHUKH; U3yYNUTh (PYHKIIMOHAIBLHYIO CXEMY, TIPUHIIHIT ISHCTBHSI, TAOTHITBI
HUCTUHHOCTH M COOTBETCTBUS, XapaKTEPUCTUKH [U(PPOBBIX K MHKPOIIPOIICCCOPHBIX
yCTpOUCTB (1udpaTopoB/ nemudparopoB, CyMMaTopoB,

MYJTBTUIUIEKCOPOB/ IEMYIBTUTIIIEKCOPOB, AJIY, TpUTTEpOB, CYETUNKOB, PETUCTPOB,
AIIEMEHTOB MaMATH, MUKPOITPOIIECCOPOB); TO3HAKOMUTHCS C 8-MU MUKPOKOHTPOJIIIEpAMHU
tuna AVR, U3y4uTh sI3bIK TPOTPAMMUPOBAHUS CPETHETO YPOBHS, TTOTYYUTh HABBIKU
mporpaMMupoBaHust Ha AccemOnepe.

Kparkoe cogepkanue TUCHUIIIIMHBI

B pamMkax quCHUIUIMHBI U3y4alOTCs CIEAYIONINE TEMbI: MPUMEHEHHE IIU(PPOBHIX U
MHUKPOIIPOLECCOPHBIX AJIEMEHTOB U YCTPOMCTB B CUCTEMAX YIIPABJICHUS,
KOMOWHAIIMOHHBIE U MOCIIEA0BATEIFHOCTHBIC AIEMEHTHI, AeMU(paTopbl, CyMMaTOPHI,
MYJIBTHILICKCOPHI, apU(PMETHKO-TTIOTUYECKOE YCTPONCTBO, TPUTTEPHI, CACTUNKH, PETHCTPHI,
AJIEMEHTHI TAMSTH, MUKPOTIPOIIECCOPBI, MUKPOKOHTposuiepsl AVR, ocHOBEI Accembiepa,
MOPTHI BBOJIA/BBIBOJIA U TTAMSITh MUKPOKOHTPOJIJIEPOB, PETUCTPHI BBOJIA/BHIBOJIA, (DYHKIIMHU
U TIOJIMPOTPaMMBI, CTEK. B Kypce npemrycMoTpeHsbl 1abopaTropHbie paboThl, KOHTPOJIbHBIC
paboThl. B kauecTBe MPOMEXKYTOUHOM aTTeCTAIlUU - IK3aMEH.

2. Komnerenuun odyuyawmerocsi, opmMupyembie B pe3yJibTaTe 0CBOCHUS
AUCIHUANIMHBI

[Tnanupyemble pe3yabTaThl OCBOCHUS [Inanupyemblie pe3yabTaThl
OII BO (xomnieTeH1umn) OOy4eHWUSI 110 TUCIIUTUTHHE

3naet: [IpyHUMIIBI 1eHCTBUSA, CXEMBI UCIIOJTHEHUS U
XapaKTEPUCTUKU MUKPOIIPOLIECCOPHBIX CPEICTB,
CHUCTEM IEKTPOIIPUBOIA U TEXHOJIOTUYECKUX
00BEKTOB aBTOMATU3aLIUH, [IOCIIEI0BATEIbHOCTD
pacuera 3JIEKTPOMEXAHUYECKUX CUCTEM.

Ymeet: [IpoexkTupoBaTh MUKpPOIIPOLIECCOPHBIE
CpEICTBa BBOJA U BbIBOJA JAHHBIX, UHAUKALUU U
KOpPpeKLUHU UH(OpMALUU B IUCKPETHOM (hopme [is
[IOCTPOCHUS OTHENIBbHBIX Y3JI0B U JJIEMEHTOB
JIEKTPOIPUBOZIA U CUCTEM aBTOMAaTU3aLUH.

MMeer npakruueckuil onbIT: CHHTE3a 2IIEMEHTOB U
YCTPONCTB MUKPOIIPOLIECCOPHBIX CPEIACTB IS
QJIEKTPOIIPUBOZIA U CUCTEM aBTOMATHU3ALUU B
COOTBETCTBUU C TEXHUYECKHUM 3a/laHUEM U
HOPMAaTHUBHO-TEXHUUYECKON JOKYMEHTALUEH.

I1K-1 CriocobeH yyacTBOBaTh B IPOEKTUPOBAHUU
00BEKTOB TIPO(heCcCHoOHATBHOM EeATeTbHOCTH

3HaeT: YCTpOMCTBO, NPUHIUI IEHCTBUS
RIIEKTPOHHOTO ocuusuiorpada u Apyrux

[1K-2 CriocoGeH yyacTBOBaTh B KCIUTYaTalldd  [U3MEPUTENIbHBIX IPHUOOPOB (MYJIBTUMETD,

00BEKTOB TTPO(heCcCHOHATBHOM IEATETLHOCTH  [T€HEepaTop, MPHUCTaBKa-OCcuuuIorpad)

Ymeet: 3MepsTh napaMeTpbl U CHUMATh
XapaKTePUCTUKU MUKPOIPOLIECCOPHBIX YCTPOMCTB U




MHUKPOKOHTPOJLIEPOB C IIPUMEHEHUEM DIIEKTPOHHBIX
OCIIIIIIOrpadoB U APYTUX U3MEPUTEIBHBIX
npubOpoB

MeeT mpakTU4eCKUi ONBIT: BBIMOTHATH
OKCIICPUMCHTAJIbHBIC UCCJICIOBAHUA
MUKPOIIPOLIECCOPHBIX YCTPONUCTB U

MUKPOKOHTPOJIJIEPOB 1O 3a/laHHOM METOUKE

3. Mecro nucuuninnbl B ctpykrype OII BO

[TepeueHp npeanIecTBYOMUX JUCIUIUINH,
BUJIOB pabOT yueOHOro mjiaHa

[lepeueHs mocIEAYIONIMX AUCIIUTLINH,
BUJIOB paboT

OO1mast SHEpreTHKa,
Du3nvyecKre OCHOBHI JICKTPOTEXHUKH,
YueOHas mpakTuka (03HaKOMHUTENIbHAs) (2 cemecTp)

MeTozabl aBTOMAaTU3UPOBAHHOTO MPOEKTUPOBAHUS
DIIEKTPOTPUBOJIOB,

[IpukinanHoe nporpaMMHpOBaHUE,
ABTOMAaTH3aIUsI TUIIOBBIX TEXHOJIOTUYECKUX
MPOLIECCOB,

DIIEKTPUYECKUI MTPUBOJI,

[IpeoOpazoBarenbHas TEXHUKA,
JJeKTpoCHa0KeHue,

MUKpONpOLIECCOPHBIE CUCTEMBI YIIPABICHUS
DIIEKTPOTIPUBOJIOB,

TexHUKa BBICOKMX HaIPSKCHUH,
[ToMex0yCTOWYMBOCTH CUCTEM YTIPaBICHUS
npeoOpa3oBaTeiei,

DJIeKTpUYECKHE CTaHIIUHU U MO/ICTaHIINHY,
MozennpoBaHue 3EKTPOHHBIX YCTPOMCTB,
Teopus snekTponpuBo/a,

Teopusi HEJTMHENHBIX U UMITYJIbCHBIX CUCTEM
pEryIupoBaHus,

[IpoexTrpoBaHNE NEKTPOMEXaHUUECKUX
YCTPOMCTB,

CucreMsbl ynpaBieHUs 3J€KTPOIPUBOAOB,
[Ipon3BonCcTBEeHHAS TIPAKTHKA (TIpeIIUIIIIOMHAs) (8
CEMECTD),

[Tpon3BoaCcTBEHHAS MTPAKTHKA (IKCILTyaTal[HOHHAs)

(6 cemecTp)

Tpe6OBaHI/I$I K «BXOIHBIM» 3HAHUAM, YMCHUAM, HABbIKAM CTYIACHTA, HGO6XOI[I/IMI)IM
IIp1 OCBOCHHUHU I[aHHOI\/JI JAUCHUITIINHBI 1 HpI/IO6peTeHHLIM B PC3YyJIbTAaTC OCBOCHUA

NpCAMICCTBYIOINUX JUCIHUIIINH:

Jucrumimna

TpeboBanus

OO11ast sHEpreTUKa

3HaeT: MeTozbl U cpeicTBa AJIsl OJTyYEHUS
UHPOpPMAITUH 00 IEKTPOCTAHIUAX PA3ITUIHBIX
BUJIOB, IPUHIIUIIAX paOOThI U yCTPOMCTBA
PHEPreTUYECKUX YCTAaHOBOK, OCHOBHBIX BUAAX
SHEPreTUYECKUX PECYPCOB YMEET: BhINMOIHATH
pacueT ¥ aHaJu3 OCHOBHBIX I1apaMeTPOB
BrieKTpocTaHuuii FiMeeT npakTHYeCKuid OIbIT:
Pacuéra OCHOBHBIX XapaKTEPUCTHUK U ITOKa3aTeen
[pabOThI Pa3IMUHBIX JIEKTPOCTAHIINNA, HABBIKAMHU
MCII0JIb30BaHMsI HCTOYHUKOB HH(POPMALIUH T10

JICIIUILIMHE M KOMIIbIOTEpa KaK CPeJICTBA pabOTHI €




Heu

Dduznueckrue 0CHOBBI SJICKTPOTCXHUKU

3naer: [IpyHIMI neiicTBUS TMOI0B, TPAaH3UCTOPOB,
THPUCTOPOB, UHTETPATIBHBIX MUKPOCXEM, X
XapaKTEPUCTUKU U ITapaMeTPbl; OCHOBBI pacyera
MPOCTEHIINX CXEM CHIIOBBIX MpeodpazoBaresneil u
QHAJIOTOBBIX HIEKTPOHHBIX YCUIUTENIEH YMEET:
Vcrionb30BaTh METOBI AHAIN3A JIMHEWHBIX U
HEJIMHENHBIX NIEKTPUUECKUX LENeH I pacdera
MPOCTEHIINX CXEM CHIJIOBBIX MpeolOpa3oBareseil Ha
OCHOBE TOJTyTIPOBOTHUKOBBIX MPHOOpoB. BriOupars
DJIEMEHTBI ANIEKTPOHHBIX CXEM JJI PELICHUS
[IOCTaBJICHHOM 3a]1a41; aHAJIM3UPOBATh U OIHUCHIBATH
buznyeckue mpoLecchl, MPoTEeKaIue B
MOJTYIPOBOAHUKOBBIX prubopax. meet
MPaKTUYECKUH OMBIT: MoaenupoBaHus MPOCTEHIINX
CXEM CHJIOBBIX MpeoOpazoBaresell 1 aHaIOTOBBIX
SIIEKTPOHHBIX YCUIIUTENEH. DKCIIEPUMEHTAIBHOTO
UCCJIEIOBAHUS XapaKTEPUCTUK U IIPABUIILHOTO
BbIOOPA MOTYPOBOAHUKOBBIX TPUOOPOB;
croco0aMu yIpaBJeHHUs HICKTPOHHBIMU
YCTPOUCTBAMM.

Y4eOHast mpakTHKa (03HAKOMUTEIbHAs) (2 ceMecTp)

3naer: OCHOBHBIE TApaMETPhl TEXHOIOTUYECKUX
MPOLIECCOB, ANEKTPOTEXHUUECKUX KOMILJIEKCOB U
TpeOOBaHUS, IPEIBSIBISIEMbIE K HUIM, METOIUKH
noucka, coopa 1 00paboTKH MHPOPMAIIH;
AKTyaJIbHbIE POCCHUICKHE U 3apyOeKHbIE UCTOUHUKHU
uHpopmMalun B chepe mpodheccuoHaIbHOM

e TEJIbHOCTH; METOJI CUCTEMHOTO aHaJIn3a,
OCHOBHBIE IPUEMBI 1 HOPMBI COLTUAIEHOTO
B3aMMOJICHCTBUS; OCHOBHBIE TTOHSTHS M METOBI
KOH(JIMKTOJIOT MU, TEXHOJIOTUU MEXJINIHOCTHON U
rpYNITOBOM KOMMYHHKAIIUU B IEJIOBOM
B3aUMOJEUCTBUM YMeeT: lIpumMenaTs 3a1aHHy0
METOAMKY, 00€CIIEeUHBAIOILYI0 TPeOyeMbIe PEKUMBI
U 3a/1aHHBIE TTApaMeTPhl TEXHOIOTUYECKOTO
npouecca, [lpuMeHsaTs MeTOAMKH Moucka, coopa u
00paboTKN MH(POPMAIMH; OCYIIECTBIATh
KPUTUYIECKUI aHAIN3 U CHHTE3 WH(POPMAIINH,
MOJTY4YEHHOM U3 Pa3HbIX UCTOUYHHKOB; IPUMEHSTh
CUCTEMHBIN TIOIXOT JIJISl PEIICHUS TTOCTaBICHHBIX
3a1a4, YCTaHABIMBATh U MOAJCPKHUBATH KOHTAKTHI,
o0ecreunBaroIre yCIEIHY0 padoTy B KOJJIEKTHBE;
NPUMEHITh OCHOBHBIE METO/IbI U HOPMBI
COLIMAJILHOTO B3aUMOAECUCTBHUS ISl peaiu3aun
CBOEH POJIM M B3aMMOJICHCTBUS BHYTPH KOMaH IblI
MMmeer npaktuyeckuii onbIT: OLeHKH TpeOyeMBbIX
PEKUMOB PabOTHI U pabOTOCIIOCOOHOCTH
DIIEKTPOTEXHIUUECKUX KOMIUIEKCOB TPH 3a1aHHBIX
napamMeTpax TEXHOJOIMYECKOro npouecca, Pabotsl ¢
METOAaMH MoKMcKa, cOopa u 00paboTKH,
KPUTUYECKOTO aHAJIN3a U CUHTe3a HH(opMaluu;
PabOThI ¢ METOAMKON CUCTEMHOTO MOJIX0/1a AJIs
peleHus MOCTAaBICHHBIX 3a1a4, PaboThI ¢
POCTEHIITMH METOIAMH U IPUEMaMH COLMATBHOTO

B3aMMOJICHCTBUS U pa6OTLI B KOMaHIC




4. O0béM 1 BUIBI y4eOHOI padoThI

OO0mas TpyA0eMKOCTh JUCHUILIUHBI cOCTaBIsET 4 3.€., 144 4., 74,5 4. KOHTaKTHOUN

paboThl
Pacrnipenenenue o cemectpam
N Bcero B Jacax
Bun yueonoii padoret 4acoB Homep cemectpa
5
OO0m1ast Tpy10EMKOCTb AUCHUTUINHBI 144 144
Ayoumopnvie 3aHAmus: 64 64
Jlexumu (JI) 32 32
[IpakTueckue 3aHATUS, CEMUHAPHI U (WIIN) IPYTHE BUIIBI 0 0
aynuTopHbIX 3aHsaTui (I13)
JlaGoparopHbie paboTsI (JIP) 32 32
Camocmosmenvuas paboma (CPC) 69,5 69,5
[ToaroroBka Kk sK3aMeHy 45,5 45.5
[ToaroroBka u odopmiIeHHE OTYETOB IO JTAOOPATOPHOI 5 5
pabote No2
IToaroroBka n oopmiIeHHE OTUETOB TIO JIAOOPATOPHOM 5 5
pabote Ne3
[TonroroBka K KOHTPOJIBHBIM paboTaM U TecTam 9 9
[ToaroroBka u ohopmIIeHHE OTYETOB TIO JIAOOPATOPHOI 5 5
padote Nel
KoHcynbTanum u mpoMexXyTodHas aTTeCcTalus 10,5 10,5
Bun koHTpOs (3aueT, qud.3auet, IK3aMeH) - JK3aMEH

5. Conepkanue TUCHMILIIMHBI

O0beM ayIUTOPHBIX 3aHITHH MO BUJIaM

Ne
HanmeHnoBaHue pasesoB TUCIUIUTHHEL B yacax
paszznena)
Bcero JI 113 JIP
1 [MukpomnponeccopHsle CpeICcTBa B SIEKTPOIPUBOIE 8 8 0 0
5 CoBpeMeHHBIE MUKPOIIPOIIECCOPHI U 4 4 0 0
MUKPOKOHTPOJIEPHI
BocbMupaszpsiiHble MUKPOKOHTPOJUIEPHI LIS
3 paspi POROEIPOIICPEL A 22 12| 0 10
BCTPAaNBAEMBIX CUCTEM
[TporpammupoBanue Ha Accembiepe
4 30 8 0 22
MHUKPOKOHTpOJIEpoB AVR
5.1. Jlekuuu
Ne Ne Kox-
HaumeHoBaHue uiM KpaTKoe coJepKaHue JTEKIIMOHHOTO 3aHATHUS BO
JeKIuujpas3aena
4acoB
KoMOMHAIIMOHHBIE W TTOCIIEIOBATEILHOCTHBIE HU(POBBIE U MUKPOIIPOLIECCOPHBIE
ycTpoiicTBa. Jlornueckue anemMenTsl. Ha3HaueHue, MpUHIUIINATIHHBIE CXEMBIL,
1-2 1 (ra®auIiel ICTUHHOCTH, BAPUAHTHI HCTIOJTHEHUSI KOMOMHAIIMOHHBIX YCTPOMCTB: 4

nemudpaTopoB, CyMMaTOpOB, MYJIBTUILIEKCOPOB. Ha3HaueHne, npuHIMTHATbHAS
cxema, TabIHIla HCTUHHOCTH apU(METUKO-JIOTHIECKOTO YCTPOUCTBA. DIEMEHTHI




namsaTu. Tpurrepsl. RS-tpurrep. D-tpurrep, T-tpurrep. JIBouuHble 1 JBOMUHO-
NECATUYHbBIE CUETYUKH. [[puMEHEHEe MUKPOIIPOLIECCOPHBIX YCTPOUCTB B CUCTEMAX
DIIEKTPOIPUBOIA: TUPUCTOPHBIE ITPeoOpa3zoBaTelu, Npeodpa3oBaTeNId YaCTOTHI,
[TPOMBILIUICHHBIE KOHTPOJIJIEPHI, TEMIIEPATYPHBIE KOHTPOJIIIEPHI, IPAUBEPHI
[1arOBBIX JBUTaTEIICH.

3-4

Peructpsl. [lapaienbHble ¥ OCIEN0BATEIBHBIE PEKUMBI IIEPENAYU TaHHBIX.
[Iporokomel nepenaun JaHHBIX. OCHOBHBIE BUBI U XaPAKTEPUCTUKH DJIEMEHTOB
namsaTi. OnepatuBHas namsaTh. CTaTuueckas U JUHaMuueckast hopma XpaHeHHs
nmaaubex. [lamare SRAM u DDR. IToctosiHHas maMaTh. THUIIBI TOCTOSSHHON ITaMATH
B MuKpornpoueccopasix ycrpornctax. FLASH-namsats. [Tamars EEPROM.

5-6

[TonsiTue MukpokoHTposuiepa. CTpyKTypa U OCHOBHBIE 2JIEMEHTHI
MUKpPOKOHTposiepa. Tumsl (yHUBEpcalbHbIe, CHIEIHMAIN3UPOBaHHbBIE U IU(POBBIE
CUTHAJIbHBIE IPOLIECCOPBI), Pa3psAAHOCTD (8-, 16-, 32-) 1 GUPMBI U3TOTOBUTENEH
MukpokoHTposiepoB (Intel, Analog Devices, Microchip, STM, Atmel). DSP-
npoueccopbl. Mukpomnpoueccopsl. IloHATHE, OCHOBHBIE 21IEMEHTBI, TUIIBL, IIIMHbI
TaHHBIX, agpeca U ynpasiaeHus. CTpyKTypa MUKponpoieccopa. ApXUTEKTypa
MUKpoIpoleccopa. TeXHOI0Tus U3roTOBIEHHSI MUKpOIIpoLieccopoB. ['apBapackas
u [Ipuncronckas apxurekrypa. RISC- u CISC-nipoueccopnl. Cucrema koMaH
MHUKPOIPOLIECCOPA.

7-8

8-Mu pa3psgHbie MUKPOKOHTpoJuiepbl AVR dhupmbr Atmel - mpumeHeHue,
CTPYKTYpa, OCHOBHBIE XapaKTEPUCTUKH, O0IACTh MPUMEHEHHUS, KapTa MaMsITH
MUKpokoHTposuiepa ATmega 8535. IlamsaTe mporpamm - pa3MelieHne nporpaMmbl
W TaHHBIX B TamsTu. OniepaTuBHAs IAMSTh - pa3MEIIeHUE PETUCTPOB OOIIETO
Ha3HAuY€HUs, PETUCTPOB BBOJIA/BbIBOJIA, CBOOOHOTO MPOCTPAHCTBA U CTEKA.
[Tepudepuiinbie ycTpoiicTBa MUKpoKOoHTposuiepa ATmega8535. [Ipumenenne
MOPTOB BBO/IA/BBIBOJIA, PETHCTP HAMpaBJICHHUs Mepeaun JaHHBIX, PETUCTP
COCTOSIHUSI, pETHCTP JaHHBIX. [[prMeps! onpeneneHus HopToB.

9-10

[TpuMeHeHne 00IaCTH CTeKa: BpEMEHHOE pa3MellleHHe JaHHbIX, HCIIOJIb30BaHNE
MOJIIPOrpaMM, HCIIOJIb30BAHNE NIPEphIBaHUN. HUIManmn3anns yka3zarTens cTeka.
CoxpaHeHHEe U YTEHHE aipeca BO3BpaTa U3 CTeka Mpu paboTe MOIIPOTrpaMM.
Cuctema npepbiBanui MukpokoHTposuiepa ATmega8535. Tabnuira BeKTopoB
[IpepbIBAaHUN MUKPOKOHTpoOJuiepa. [Ipuopurer npepeiBanuii. Mackupyemsle U
HeMacKUpyeMble npepbiBaHus. [locnenoBaTenbHOCTh pabOThl MUKPOKOHTPOJLIEPA
[IpY BOSHUKHOBEHUU IPEPbIBAHUS.

11-12

8-Mu paspsigHble TaliMepbl MUKpoKoHTpoiuiepa ATmega8535: cTpykrypa Talimepa,
PEXXUMBI padOThI, OCHOBHBIE 3JIEMEHTHI TaiiMepa, MOoCe0BaTeIbHOCTh Pa0OTHI
hreMeHTOB Taitmepa. dnaru peructpa ynpasinenus taiimepoB TCCRO/TCRR2.
Pabora 8-Mu pa3psiiHBIX TaliMEPOB B PEKUME pacieTa BpEMEHHBIX HHTEPBAJIOB.
Pa6ota Taitmepos B pexxume LLINM. TIpepriBanust 8-mu pa3psaHbIX TaliMepoB.

[ Ipumep nporpaMMsl.

13-14

S13BIKM MPOrpaMMMPOBAaHNS MUKPOIIPOLIECCOPHBIX YCTPOMCTB. S3BIKM CPETHETO U
BBICOKOT'O YPOBHSI: IOCTOMHCTBA U HeocTaTtku. [lonsTe Accembnepa. Accembiep
17151 MUKpOKOHTpOJIIEpoB AVR. OCHOBHBIE 27IEMEHTHI A3bIKa. ApUPMETHIECKHIE U
Toruyeckue KoManasl Accembiepa, JUIMTEIbHOCTh CTIONHEHHUS] KOMaH/ I,
3aHMMaemas naMatb. Komanasl casura. butoBsle KOMaHabl.

15-16

Dopmat koMaH/Ibl Ha AcceMOiepe, 2IeMEHThl KOMaH/Ibl, KOJI OTIEPaIliH, OTIEPAH/IBI.
JupextuBbl. Makpocsl. Komanapl iepexona. YCIOBHBIN B O€3yCIOBHBIN MEPEXO]I.
OTHOCUTENBHBIN, KOCBEHHBIN U a0COIOTHBIN 0€3yCIIOBHBIE MIEpexobl. Bb30B
MOJIIPOrPaMMBbI: OTHOCUTEIBHBIN, KOCBEHHBIN U aOCONIOTHBIN. 3aBepiieHue
npepbiBaHus. TUIBl ycIoBHBIX niepexonoB. [lepexon no ¢uary. Pabora creka npu
nepexonax. /J[nmurensHOCTh UCTIONHEHUS KoMaH  nepexoaa. CrocoObl aipecanun
naHHbIX. Henocpencreennas agpecanus. [Ipsamas agpecanus. Kocsennas
anpecanusa. OTHocuTenbHas agpecanus. KomaHipl nepechuiky JaHHbBIX.
/[IUTeIbHOCTD NCIIOTHEHUS] KOMaH 1 YT€HUS U 3alIUCH JJaHHBIX. [Ipumepsl
MPOrPaMM.




5.2. IlpakTHyecKne 3aHATHS, CEMUHAPBI

He npenycmorpensl

5.3. JIaboparopHblie padoThI

Ne No
3aHATHA|pa3IeNa]

HaumeHnoBaHMe win KpaTkoe cofiepikaHue 1ab0opaTopHOi paboThl

Koi-
BO
4acoB

-3 MUKPOKOHTPOJLIEPE.

JlaGopatopHas pabota Nel. Peanuzarust 10ru4eckoit CHCTEMbI aBTOMAaTU3aIlMU Ha

4-5

3ammuTa 1aboparopHoi padboTsr Nel

6-8

JlaGoparopHas padora Ne2. Peanuzanust nporpamMmmsl "Gerymuii orous"
[IPOrPaMMHOM 3aJI€PHKKOH.

9-11

3amura jaboparopHoi paboTsr N2

12-14

JlaGopatopHas pabota Ne3. Bocemupaspsiaasie Taiimepsl TO u T2 B pexxume
(dhopMUpOBaHUS BPEMEHHBIX HHTEPBAJIOB.

A b (] W] W

15-16

3amura gaboparopHoii paboTsl Ne3

£ o) @) (@)} B

5.4. CamocrosiTesqibHasi padoTa CTyIeHTA

Brimonuenune CPC

ITogsun CPC

Crnucoxk nureparypsl (C yKkazaHUEM
paszienos, IiaB, CTPaHUI) / CChUIKA Ha

pecypc

Kon-
CemecTp| BO
4acoB

[lonroroBka K 3K3aMeHy

[TYMU: [OcH. nut., 1]: ¢.161-200, c.263-
368, c. 373-475, ¢.557-593; [OcH. nut., 2]:
c.583-665, c. 666-714; OYMJI: [OcH. nut.,
1]: ¢.76-80; c.102-157; [OcH. nur., 2]: ¢.148-
199, ¢.230-278, ¢.390-397; [MIICPC, 4]:
c.12-47, ¢.48-69, c. 70-109. I1O: [1], [2], [3]
NHbopMalinoHHbIE CIIPABOYHBIE CUCTEMBI:
[1], [2]. OTeyecTBEeHHBIE U 3apyOEKHBIC
[eYaTHBIE )KypHAJIBI 110 AUCUUIUIAHE: [1],

[2], [31, [4], [5].

5 45,5

[TonrotoBka u opopmiIEeHHUE OTYETOB TIO
nabopaTtopHoit pabote No2

[TYMJ: [OcH. nuT., 1]: ¢.557-593;
[MIICPC, 1]: ¢.41-100; ¢.169-¢.178, ¢.275-
297, ¢.314-326; OYMU: [OcH. nut., 1]:
c.14-69; [OcH. mut., 2]: ¢.114-199;
[MIICPC, 4]: c. 110-288; ¢.517-520;
[MIICPC, 5]: ¢.26-38 I1O: [1], [2], [3]-
NHubopMallmoHHBIE CTIPABOYHBIE CUCTEMBI:
[1], [2]. OTeuecTBeHHBIE U 3apyOCKHBIC
[e4aTHbIC XKypHAJIbI 10 AUCHHUILINHE: [1],

[2], [3], [4], [5].

[ToaroroBka U 0(OpPMIIEHHE OTUETOB TI0
nmaboparopHoii padote Ne3

[TYM/: [OcH. nur., 1]: ¢.557-593;
[MIICPC, 1]: ¢.100-120; ¢.275-297, ¢.314-
326; OYMJI: [OcH. nurt., 1]: ¢.14-69; [OcH.
muT., 2]: ¢.255-278; [MIICPC, 4]: c. 110-
288; ¢.517-520; [MIICPC, 5]: ¢.53-66 I10:
[1], [2], [3]. UudopmarimoHHbIE CTIpaBOYHBIE
cuctemsl: [1], [2]. OTedecTBeHHBIE N
3apyOe)KHbIE TIEYaTHBIE KypHAJIbI MO
nucturotune: [1], [2], [3], [4], [5]-




[lonroToBka K KOHTPOJIBHBIM paboTaM U
TecTam

[TYM/: [OcH. nurt., 1]: ¢.161-200; [OcH.
uT., 2]: ¢.583-665, c. 666-714; DYM/:
[OcH. nut,, 2]: ¢.148-199, ¢.230-278, ¢.390-
397; [dom. nur., 6]: c. 145-316 I10: [1], [2],
[3]. UadopMaIimoHHbIE CTIpaBOYHBIC
cuctemsl: [1], [2]. OTeuecTBeHHBIE U

3apyOeKHBIE TIEYaTHBIC KyPHAJIBI TIO
nucuuruivne: [1], [2], [3], [4], [5]-

[ToaroroBka u 0hopMIIEHHE OTYETOB IO
nabopaTtopHoit pabote Nel

[TYM/: [OcH. nur., 1]: ¢.557-593;
[MIICPC, 1]: ¢.169-c.178, ¢.275-297, c.314-
326; OYMJL: [OcH. mut., 1]: ¢.14-69; [OcH.
uT., 2]: ¢.248-255; [MIICPC, 4]: c. 110-
288; ¢.517-520; [MIICPC, 5]: ¢.8-25 T1O:
[1], [2], [3]. UudopMmarimoHHbIE cCTIpaBOYHBIE
cuctemsl: [1], [2]. OTedecTBeHHBIE B
3apyOe)KHBIE TIEYaTHBIE KyPHAJIBI 1O

mucomrumaae: [1], [2], [3], [4], [5].

6. (I)OHI[ OLCHOYHBIX CPEACTB AJA NMPOBCACHUA TEKYIIECT0 KOHTPOJA YCIIEBA€EMOCTH,

MPOMEKYTOYHOI aTTecTaluu

KonTponb kauecTBa 0CBOCHUS 00pa30BaTEIbLHOM MPOrpaMMbl OCYIIECTBIISETCS B
cootBercTBHH ¢ [Tonokenrnem o 6aTbHO-PEUTUHTOBOW CUCTEME OIICHUBAHUS PE3YIbTATOB
y4eOHOM JESITEIIbHOCTH 00yJarOIIIXCS.

6.1. KouTpoabusie meponpusitusa (KM)

HazBanue
KOHTPOJILHOTO
MEPOIPUATHUS

Ne | Ce-
KM|mectp

Bun
KOHTPOJISI

Bec

Makc.
Ooain

[Topsimok HauuceHus: 6aIIOB

YVuu-
THIBA-

eTCs B
ITA

Texymmii

KOHTPOJIb Nel

KonTponbhas pabora

KontponsHas padora Nel (o
pasneny 1) BeIMOTHSETCS B
MMCHbMEHHOM BHJIC HA JICKITHOHHOM
3ansTuu. KonnuecTBo 3ananuit: 3. 3a
Ka)XKJI0€ 3aJlaHKE JaeTCs
OTpeIeNIEHHOE KOJIMYESCTBO 0aJIOB:
3amanue 1: 1 6amn - BepHo, 0 6amioB
- HEBEPHO;

3amanue 2: 1 6amn - BepHo, 0 6amioB
- HEBEPHO;

3ajaHue 3: 3aJJaHUe COCTOUT M3 TPEX
ATAIOB, 32 BHITIOJTHCHHUE KAXKIOTO
DTara CTyJeHT noiny4aet 1 6amr,
WTOTO MaKCUMyM 3 OaJia.

OO6mwmit 6amn popMupyerTcs Kak
CyMMa IOJTy4YeHHBIX 0aJUIOB.

OK3aMCH|

Texynui

KOHTPOJIb Ne2

KonTponbHas pabota

KonTponbHas padota Ne2 ( o
pasneny 1) BeIMOTHSETCS B
MICHMCHHOM BUJIC Ha JICKIIMOHHOM
sagsaTud. KonnuecTBo 3aganuii: 3. 3a
KaXKJ0€ 3aJ]JaHue JacTCs
OTpeIeJICHHOE KOJTMYECTBO OaJIoB:

3aganue 1: 0 GanoB - HEBEpHO, 1

OK3aMCH




0aJIiI - YACTHYHOE BLIIOIHEHHE
3aJaHus, 2 Oajia - IOJIHOe
BBITIOJIHCHUE 3aJaHHUS.

3amanue 2: 0 6amioB - HeBEepHO, 1
0aJII - YACTHYHOE BLIIOIIHEHHE
3ajaHus, 2 O0ajia - ITOJIHOe
BBITIOJIHCHUE 3aJaHHUS.

3amanue 3: 0 6amioB - HEBEepHO, 1
0aJII - 3aJaHKe BBIIIOIHEHO.
OO6mwmit 6amn popMupyercs Kak
CyMMa TIOJTyYeHHBIX 0aJlIoB.

Texymuit
KOHTPOJIb

KonTponbHas pabora
Ne3

KonTponbHas pabota Ne2 ( o
pasneny 1) BeITIOTHSETCS B
MMCbMEHHOM BHJIE€ Ha JIEKIIHOHHOM
sapsaTud. KomudecTBo 3amanuii: 3. 3a
Ka)XJ10€ 3aJlaHKe JaeTcs
OTpeieNIEHHOE KOJIMYECTBO OalIOB:
3aganue 1: 0 GanoB - HeBEepHO, 1
0aJut - BEpHO.

3ananue 2: 0 6aioB - HEBEPHO,
3a/laHue COCTOMT U3 JIBYX 3TAIloB, 32
BBITTOJTHEHUE KA)KJIOTO 3Tara CTYAEHT
nonyyaeT 1 6a, UTOro MakKCUMyM 2
Oasna.

3a7aHKE 3: 3aJaHNE COCTOUT U3 JBYX
9TAIoB, 3a BHIMOJIHEHHE KaX/10TO
STana CTyIeHT nomydaer 1 6ain,
UTOTO MakCUMyM 2 OaJa.

O6muit 6am1 popmupyercs Kak
CyMMa IOJTy4YeHHbIX OaJUIOB.

DK3aMCH

Texymuin
KOHTPOJIb

JlaGoparopHas pabota
Nel

0,1

JlaGoparopHas paborta
MpeaHa3HauYeHa JJIsl 3aKpEeTIeHUs
3HaHuil o Teme "BoceMmupaspsinbie
MUKPOKOHTPOJUIEPHI IS
BCTPOCHHBIX cucteM" (pazaen 3) u
BBIJIACTCSI B COOTBETCTBUH C
BapUaHTOM U3 METOINYECKHX
YKAa3aHUI 1JIsI CAaMOCTOSTEIIbHOM
paloThI CTy/IeHTa. 3ajaHKe
BKJIIOYAET B ce0s1 pa3paboTKy
npoekTa (IpeaBapUTeIbHOe
TOMaIIHEee 3a/1aHue), IEMOHCTPALIIO
paloThI TPOEKTa Ha KOHTPOJLIEpe,
odopMIIeHHE OTUETA, 3AIIUTY 110
TEOPETUYECKUM BOIIPOCAM U3
criicka. [Ipum 3amure ctyneHTy
3aaeTcs HE MEHee TpeX BOIIPOCOB.
Kpurtepun BbiCcTaBieHNs OaIOB:

0 6amnos: IlpeaBapurensHoe
JIOMAIlIHEE 3a/JaHie HE CIEIIAaHO.
JleMOHCTpaIys 3a/1a4u Ha
KOHTpOJUIEpE HE MPOU3BE/ICHA.
OTuert He caH. He nan oTBeT HU Ha
OJIUH BOIIPOC.

1 6amn: [IpenBaputensHoe
JTOMAIlIHEe 3a/1aHUe CAEJIaHO C
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omnOKkaMu, TpeOyOIMMHU
ucnpasneHus. JleMoncrpanus
3a/1a4M Ha KOHTPOJIJIEpE HE
npousBeaeHa. Otuer He ciad. He
1TaH OTBET HU HA OJIMH BOIIPOC.

2 6amna: [IpenBapurensHOE
TOMaIllHEee 3a/1aHKe ClIeTIaHO.
JleMoHCTpanus 3aa4 Ha
KOHTpOJIEpE HE MPOU3BEICHA.
OtueT He caad. He nad oTBeT HU Ha
OJIMH BOIPOC.

3 6amna: [IpenBaputenpHOE
TOMaIllHEee 3a/1aHKe CIIeTIaHO.
JleMoHCTpanus 3aa4 Ha
KOHTpoJuiepe npousBeaeHa. Otuer
cIaH, MpOBEpKa OTYETa BHISIBUIIA
OIIMOKH, TPEOYIOIINE UCIIPABICHUS.
/lan oTBeT Ha 1 U3 3 TeOpeTUUECKUX
BOITPOCOB.

4 6anna: [IpenBapurensHoe
TOMaIllHEeEe 3a/1aHKe CIIETIaHO.
JlemMoHCTpanus 3aa4 Ha
KOHTpoJuiepe npousBeaeHa. Otuer
cIaH, MPOBEpKa OTYeTa HE BhISBUIIA
omuOokK. /lan orBet Ha 2 u3 3
TEOPETUUECKUX BOIIPOCOB.

5 6annos: [IpeaBapurenpHoe
TOMaIIHee 3a/1aHue CAENaHo.
JleMoHCTpanus 3a1a4u Ha
KOHTpoJuiepe npousBeaeHa. Otuer
cllaH, MPOBEPKa OTUETA HE BBIBUIIA
omuOoK. Jlan orBeT Ha 3 U3 3
TEOPETHUECKUX BOMPOCOB.

Texymuit
KOHTPOJIb

JlaGopatopHas pabota
No2

JlaGoparopHas pabota
MpeaHa3HaueHa JJis 3aKperyIeHUs
3HAHUU 110 TEME
"IIporpamMmMupoBaHue Ha accemOnepe
MUKpOKOHTposiepoB AVR" (pasnen
4) 1 BBIIAETCS B COOTBETCTBHH C
BapUAHTOM U3 METOINYECKHX
YKAa3aHHUI 1J1 CaMOCTOSITETbHOM
paloThI cTy/IeHTa. 3aaHKe
BKJIIOYAET B ce0s pa3paboTKy
npoekTa (IpeaBapUTeIbHOe
TOMaIIHee 3a/1aHue), IEMOHCTPAIIIO
paloThI ITpOEKTa Ha KOHTPOJLJIEpe,
odopMIIeHHE OTUETA, 3AMIUTY 110
TEOPETUYECKUM BOIPOCAM U3
criicka. [Ipwm 3amure cTyneHTy
3a/1aeTCsl HE MEHEE TPEX BOIPOCOB.
Kputepuu BbicTaBieHus 6aII0B:

0 6amnoB: IlpeaBapurensHoe
TOMaIIHee 3a/laHue He CIIEIaHo.
JleMOHCTpaIys 3a/1a4u Ha
KOHTpOJUIEpE HE MPOU3BEICHA.
OTuert He cnad. He naH oTBeT HU Ha
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OJIH BOTIPOC.

1 6amn: IlpenBapurensHOE
oMariHee 3a/laHue CAeNaHo C
oImuOKaMu, TPEOYIOIIUMH
ucnpapneHus. J[eMoHcTpanus
3aJauyu Ha KOHTPOJIIepe He
npousBeneHa. Otuet He caaH. He
TaH OTBET HU Ha OMH BOIPOC.

2 6amna: [IpensaputensHoe
TOMaIIHee 3a/1aHue CAENaHo.
JleMoHCTpauus 3a1a4u Ha
KOHTpOJUIEpE HE MPOU3BEICHA.
Otuyer He cnaH. He nan oTBeT HU Ha
OJIUH BOIIPOC.

3 6anna: [IpeaBaputensHoe
TOMaIIHee 3a/1aHue CAENaHo.
JleMoHCTpanus 3a1a4u Ha
KOHTpoJuiepe npousBeaeHa. OTuer
CIaH, TPOBEPKa OTYETA BHISBUIIA
oImMOKH, TPEOYIOIINE UCTIPABICHUS.
/lan oTBeT Ha 1 U3 3 TeOpeTUUECKUX
BOIPOCOB.

4 6amna: [IpenBaputensHoe
TOMaIIHee 3a/1aHue CAENaHo.
JleMoHCTpanus 3a1a4u Ha
KOHTpoJuiepe npousBeaeHa. Otuer
CIaH, IPOBEpKa OTYETa HE BHISIBUIIA
ommOoK. JlaH oTBeT Ha 2 U3 3
TEOPETUYECKUX BOIIPOCOB.

5 6amnoB: [IpenBaputenpHOE
noMarHee 3a/1aHue CeNaHo.
JleMoHCTpanus 3aau Ha
KOHTpoJIIepe npousseneHa. OTuet
cIaH, MPOBEpKa OTYeTa HE BhISBUIIA
omuOokK. /lan orBet Ha 3 u3 3
TEOPETUUECKUX BOIIPOCOB.

Texyuui
KOHTPOJIb

JlaGoparopHas paborta
Ne3

0,1

JlaGopaTtopHas pabota
MpeIHa3HaueHa JIsl 3aKpeTIeHus
3HAHUI 110 TEME
"IIporpamMupoBaHue Ha acceMbiepe
MUKpOKOHTposuiepoB AVR" (paznmen
4) 1 BbIJTa€TCSI B COOTBETCTBUU C
BapUAHTOM U3 METOIMYECKUX
YKAa3aHHUM JJIsI CAaMOCTOSATEIIbHOM
paboTHI CTy/eHTa. 3aaHue
BKIIIOYAET B ce0s pa3paboTKy
npoekTa (IpeaBapuTeIbHOe
TOMAIlIHEEe 3a/1aHKE ), IEMOHCTPAIUIO
paboTHI MPOEKTa Ha KOHTPOJIIEPE,
oQopMIIeHHE OTYETa, 3aIIUTY IO
TEOPETHYECKUM BOIIPOCAM U3
criucka. [Ipu 3amure cTyaeHTy
3a/1a€TCsl HE MEHEe TPEX BOIIPOCOB.
Kputepun BhICTaBIeHUS OAJIOB:

0 6amnos: [IpenBapurensHOE
TOMAIlIHEE 3aJaHNe HE C/IeJIaHo.
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JleMOHCTpauus 3a1a4u Ha
KOHTpOJUIEpE HE MPOU3BEICHA.
Otuyer He cnaH. He nan oTBeT HU Ha
OJIUH BOIIPOC.

1 6amn: [IpenBapurenbHoe
TOMaIIHee 3a/1aHue CAENIaHo C
omnOKkaMu, TpeOyOIMMHU
ucnpasieHus. JleMoHctpanus
3a/1a4M Ha KOHTPOJLJIEpE HE
npousBeaeHa. Otuer He cnad. He
1TaH OTBET HU HA OJIMH BOIIPOC.

2 6amna: [IpenBapurensHOE
TOMaIllHEee 3a/1aHKe CIIeTIaHO.
JleMoHCTpanus 3aa4 Ha
KOHTpOJIEPE HE MPOU3BE/ICHA.
OtueT He cxaH. He nad oTBeT HU Ha
OJIMH BOIPOC.

3 6amna: [IpenBaputenpHOE
TOMaIllHEee 3a/1aHKe CIIeTIaHO.
JleMoHCTpanus 3aau Ha
KOHTpoJuiepe npousBeaeHa. Otuer
cIaH, MpOBEpKa OTYETAa BHISIBUJIA
OIIMOKH, TPEOYIOIINE UCIIPABICHUS.
/lan oTBeT Ha 1 U3 3 TeOpeTUUECKUX
BOITPOCOB.

4 6amna: [IpenBapurensHoe
TOMaIllHEee 3a/1aHKe ClIeTIaHO.
JleMoHCTpanus 3aa4 Ha
KOHTpoJuiepe npousBeaeHa. Otuer
cIaH, MPOBEpKa OTYETa HE BhISBUIIA
omuOokK. /lan orBet Ha 2 u3 3
TEOPETUUYECKUX BOIIPOCOB.

5 6annos: [IpeaBapurensHoe
TOMaIIHee 3a/1aHue CAENaHo.
JleMoHCTpauus 3a1a4u Ha
KOHTpoJuiepe npousBeaeHa. Otuer
cllaH, MPOBEPKa OTUETA HE BBIBUIIA
omuOoK. Jlan orBeT Ha 3 U3 3
TEOPETHUUECKUX BOMPOCOB.

Texymmii
KOHTPOJIb

Tect 1. Jlornueckue
3JIEMEHTHI

0,1

TecTupoBaHue 110 TEME:
«CoBpeMeHHbIE MUKPOTIPOIIECCOPHI
1 MUKPOKOHTPOJUIEPBD) (KOHTPOJIb
paznena 2) OCymecCTBISIETCS 0
OKOHYAHWUHU U3yYEHUs
COOTBETCTBYIOILIIUX TEM Kypca B
"OnexrponHom IOYpI'Y".
TecTupoBaHue BBITIOIHIETCS
Ka>KJIbIM CTYJICHTOM MHJIUBHUIYaJIbHO
Ha KoMIIbroTepe. TecT cocTouT U3 5
BOIIPOCOB, ITO3BOJIIOIINX OLEHUTh
3HAHMS CTY/ACHTA M0 U3ydaeMon
teme. Ha oTBeTh oTBOIUTCA 15
MUHYT. KonudyecTBo nmonsIToK 1.
[IpaBuibHBIN OTBET Ha Bonpoc — 1
Oa1. HempaBuibHBIM OTBET Ha
Borpoc — () Gaos.
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Texymmii
KOHTPOJIb

Tect 2. AnreGpa J1oruku

0,1

‘TecTupoBaHue 110 TEME:
«CoBpeMeHHbIE MUKPOTIPOIIECCOPHI
1 MUKPOKOHTPOJUIEPHD (KOHTPOJIb
pazzena 2) oCyIeCTBIACTCS MO
OKOHYAHUU U3YUYEHUS
COOTBETCTBYIOILIIUX TEM Kypca B
"Onexkrponnom IOVYpl'Y".
TecTupoBaHue BBITIOIHIETCS
Ka>KJIbIM CTYJICHTOM MHJIUBHUIYaIbHO
Ha KoMmIibtoTepe. TecT cocTout u3 5
BOIIPOCOB, ITO3BOJIIOIINX OLIEHUTh
3HaHUs CTYJIEHTA 0 U3y4aeMoil
teme. Ha oTBeTh oTBOIUTCS 15
MUHYT. KondyecTBo monsIToK 1.
[IpaBuibHBIN OTBET Ha Bonpoc — 1
Oa1. HemmpaBuibHBIN OTBET Ha
Borpoc — 0 GaoB.

OK3aMCH|

Texymmii
KOHTPOJIb

Tecr 3.
KombOuHamonusie
yCTpOWCTBa

0,1

TecTupoBaHue 110 TEME:
«CoBpeMeHHbIE MUKPOTIPOIIECCOPHI
1 MUKPOKOHTPOJUIEPHD) (KOHTPOJIb
paznena 2) OCymecCTBISIETCS 0
OKOHYAHWUHU U3yYEHUs
COOTBETCTBYIOILIUX TEM Kypca Ha
noprane "OnekTpoHHsli FOYpI'Y".
TecTupoBaHue BBITIOIHIETCS
KaXXIbIM CTYJI€HTOM HHIWBHYyaJIbHO
Ha KoMIbroTepe. Tect cocTouT U3 5
BOIIPOCOB, ITO3BOJIIOIINX OLEHUTh
3HAHMS CTY/ACHTA M0 U3ydaeMon
teme. Ha oTBeTh oTBOIUTCA 15
MUHYT. KonndecTBo nmonsIToK 1.
[IpaBuibHBIN OTBET Ha BOonpoc — 1
Oa1. HemmpaBuibHBIN OTBET Ha
Borpoc — 0 Ganos.

OK3aMCH|
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Texymumii
KOHTPOJIIb

Tecr 4.
[locnenoBareabHOCTHBIE
yCTpOWCTBa

0,1

TecTupoBaHUE 110 TEME:
«CoBpeMeHHbIE MUKPOIIPOIIECCOPHI
U MUKPOKOHTPOJUIEPHD (KOHTPOIIb
pasnena 2) oCymeCTBISIETCS 0
OKOHYAHWUHU U3yYEHUs
COOTBETCTBYIOILIIUX TEM Kypca B
"OnexrponHoM IOYpI'Y".
TecTupoBaHue BBIIOIHIETCS
KaXXIbIM CTYJI€HTOM MHINBHyaJIbHO
Ha KoMIbroTepe. Tect cocTout u3 5
BOIIPOCOB, ITO3BOJIIOIINX OLEHUTh
3HAHMS CTY/AECHTA [0 U3ydaeMon
TeMme. Ha oTBeThI oTBOgUTCS 15
MUHYT. KonnyecTBo nmonsITok 1.
[TpaBrIIBHBIN OTBET Ha BOmpoc — |
Oasu1. HerpaBUibHBIN OTBET Ha
Bornpoc — 0 0ajoB.

OK3aMCH|
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[Ipome-
KyTOUHAas
aTTecTanus

OK3aMeH

JK3aMeH MPOBOIUTCS B IIMCHMEHHON
dopme. B Ouner Bxoaur 2
TEOpEeTHYECKUX Bompoca u 1 3amaya.
Ha pewenue Ounera naercs 1 gac.

HOpHI[OK Ha4YHCJIeHUs O0aJlIoB:
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BOITPOCOB.
BOITPOCOB.
2 Oanna: 3ajada He perieHa

BOITPOCOB.

BOIIPOCOB.

BOITPOCOB.

0 G6antoB: 3amada He perreHa. He nan
OTBET HU Ha OJIMH U3 TEOPETHUYECKUX

1 6amn: 3amada He pemieHa. [lan
OTBET Ha | U3 2 TEOpETUYECKUX

. Jan

OTBET Ha 2 U3 2 TEOPETUUECKUX

3 Gayura: 3ajgaua penieHa, He JaH
OTBCT HU HA OAUH U3 TGOpeTI/I‘IeCKI/IX

4 Oamna: 3amava pemieHa. Jlan oTBer
Ha | U3 2 TeOpeTUYECKUX BOMPOCOB.
5 6amnos: 3agaya pemiena. Jlan
OTBET Ha 2 U3 2 TEOPETUUECKUX

6.2. Ilpouenypa npoBeaeHusi, KpUTEPHUH OLlEHMBAHUSA

Bun
MPOMEKYTOUHON [Tpouenypa npoBeneHus Kpurepui
OLICHUBaHUs
aTTecTaluu
OrneHKa 3a IPOMEXYTOUHYIO aTTECTALIMIO PACCUUTHIBAETCS 110
pelTHHTrYy o0yuarolerocs o JUCUMILIMHE R Ha ocHOBe peiiTuHra
1o TeKyIeMy KoHTpoito Rrek mo popmyne: Rn=Rrek, riue
Rrex=0,1 KM1+0,1 KM2+0,1 KM3+0,1 KM4+0,1 KM5+0,1
KM6+0,1 KM7+0,1 KM8+0,1 KM9+0,1 KM10 paccuutbiBaeTcs Ha
OCHOBE 0aiIoB, HAOPaHHBIX OOYYAIOLIMMCS IO PE3YJIbTaTaM
TEKYIIETO KOHTPOJISl C Y4ETOM BeCOBBIX kKoddduimeHToB. Ho B coorsercTBHH
JK3aMeH . cmm. 2.5, 2.6
CTYAEHT BIPABE yTy4lIATE CBOH PE3yILTAT NPU NOMOIM CAAMH |y - o
MIPOMEKYTOYHOU aTTeCTallMU, TOTJa PEUTHHT 00y4aroierocs mno
JTUCIUIUTNHE paccuuThiBaeTcs 1o ¢popmyne: Ri=0,6 Rrex+0,4 Rna,
rae Rma — pedThHr 3a npomexxyTounyto arrecranuto. [llkana
nepeBosia perTuHra B oueHky: «OmimaHo» - Rk = 85...100%;
«Xopouo» - Rk =75...84%; « YnoBineTBOpuTenbHO» - Rk =
60...74%; « HeynoenerBoputenbHo» - Rk = 0...59%.
6.3. ITaciopTt ¢goHIa OLIEHOYHBIX CPEACTB
K p 5 Ne KM
OMITETEHINH €3yJbTaThl 00yueHUs TbRIERRB
3HaeT: [[pyuHIMIBI 1eHCTBUS, CXEMBbI UCTIOHEHUS U XapaKTEPUCTUKH
K- 1 MUKPOIIPOLIECCOPHBIX CPEACTB, CUCTEM 3JIEKTPONPUBOAA U inp L 1
TEXHOJIOTMYECKHX 00BbEKTOB aBTOMATHU3AIINH, TTOCIIEJ0BATEIHHOCTh
pacueTa 3JIeKTPOMEXaHUYECKHUX CHCTEM.
'Ymeer: [IpoekTrpoBaTh MUKPOIIPOLIECCOPHBIE CPEACTBA BBOAA U
MK-1 BBIBOJIA JIAHHBIX, MHIUKALMU ¥ KOPPEKLIUU HHPOpMAIIH B Al n
TUCKpeTHON (opMe 11t HOCTPOEHUS OTJEIBHBIX Y3JIOB U 3JIEMEHTOB
QIIEKTPOIIPUBO/IA U CUCTEM aBTOMAaTHU3ALUU.
HNmeet npaktrudeckuil onbIT: CHHTE3a JIEMEHTOB U YCTPOMCTB
MK-1 MUKPOIIPOLIECCOPHBIX CPEACTB ISl ANEKTPOIPUBO/IA U CUCTEM duly N

aBTOMAaTHu3alnu B COOTBETCTBHUH C TCXHHYCCKUM 3aJaHUEM U
HOpM&THBHO-TCXHH‘-IGCKOfI ,HOKYMCHTaHHCﬁ.




[1K-2

3HaeT: YCTpONCTBO, MPUHITUT AEUCTBUS IIEKTPOHHOTO Ocuuiuiorpada
W APYTHX U3MEPUTETBHBIX TPUOOPOB (MYIBTUMETP, TEHEPATOP, HH t
MpHrCTaBKa-ocuuuiorpad)

[1K-2

'YMmeeT: I3MepsaTh mapaMeTpbl 1 CHUMAaTh XapaKTEPUCTUKU
MUKPOIIPOILIECCOPHBIX YCTPOHCTB M MUKPOKOHTPOJLIEPOB C
MPUMEHEHHUEM 3JIEKTPOHHBIX OCHMIIIOrpadoB U APYTHX
M3MEPUTENbHBIX TPUOOPOB

[1K-2

lMeeT NpakTUYECKUI ONBIT: BBINMOIHATE SKCIEPUMEHTAIbHBIE
UCCIIE0BAHNS MUKPOIIPOLIECCOPHBIX YCTPONCTB U HH +
MUKPOKOHTPOJUIEPOB 1O 3aJaHHOW METO/IUKE

TumnoBbie KOHTPOJIBHBIC 3alaHUS 110 KaAXKAOMY MCPOIIPUATHIO HAXOIATCA B

IIPUITOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOe M MH(OPMAIIMOHHOE O0ecredeHue TUCHUIIMHBI

ITeyaTHas yuyeOHO-MeTOMUYECKAS JOKYMEHTALMS
@) OCHOBHAsL IUMepamypa.:

1. Tanenbaym, D. Apxurekrypa KommbeioTepa Tekct mep. ¢ anri. J.
Tanenbaym. - 5-e uzn. - CI16. u ap.: [Turep, 2010. - 843 c. un. 1 >neKTpoH. ONT.
JTUCK

2. T'yces, B. I. DnekrpoHnKa 1 MUKPOIIPOLIECCOPHAs TEXHHUKA TEKCT
y4eOHUK /7151 By30B 110 HaIllPaBJICHUIO MOJATOT. OaKaiaBpoOB U MarucTpos "buomen.
uwxeHepusa' u ap. B. I I'yces, 10. M. I'yces. - 6-e u3n., crep. - M.: KnoPyc, 2013

6) OononHumenbHas Iumepamypa:

He npenycmotpena

6) omedyecnmeeHHble U 3apy6€9fCHbl€ IHCYPHAJIbL NO ducuunﬂuﬂe, umerouuecs 6 oubnuomexe:

1. IIporpaMmHbIe IPOAYKTHI U CUCTEMBI Hay4.-TIPAKT. U31. MexayHap.
accortl. pougoB mupa, Hayu.-uccnen. un-t "LlenTpnporpammcuctem", pem. sKypH.
KypHaI

2. Pagmomup exemec. maccoBblii xypH. OOO "HTK UTHOOTEX"
KypHai. - M., 1991-

3. BectHuk HOxHO-YpanbCckoro rocyiapCTBEHHOTO YHUBEPCUTETA.
Cepus: Maremarnyeckoe MOAENUPOBAHUE U TPOTPaMMHUPOBAHNE Hayd. )KypH. FOx.-
VYpan. roc. yu-1; FOYpI'Y xypnai. - YensOunck, 2008-

4. IIporpamMmHbI€ MPOIYKTHI U CUCTEMBI Hay4.-[IPaKT. U31. MexayHap.
accoil. (pougoB mupa, Hayu.-uccnen. un-t "LlenTpnporpammcuctem", pel. sKypH.
KypHai. - M., 1989-

5. HaHo- u MUKpOCHCTEMHAs TEXHUKA MEXKIUCLUUIUIMHAD. TEOPET. U
NPUKJIAJl. Hay4.-TeXH. )KypH. 31-Bo "HoBeie TexHonorun" xypuai. - M., 2000-

2) MemoouuecKue yKasaHus 0 Cmy0eHmos8 no 0C80EHUI0 OUCYUNTUHDL:

1. Tpammnept, B. AVR-RISC muxpokoHTposuiepsl: ApXUTEKTypa,
anmnaparHble pecypchbl, CUCTEMa KOMaHJl, IPOrpaMMHUpPOBaHUE, MPUMEHEHHE B.
Tpamnepr; Ilep. ¢ mem. B. I1. Penano u ap. - Kues: MK-IIpecc, 2006. - 459 c.

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosamenbHol pabomsl CmyoeHma:




1.

Tpamnept, B. AVR-RISC MuUkpokoHTpoJIIepbl: ApXUTEKTY)pa,

anmnaparHble pecypchl, CUCTEMa KOMaH]I, MpOrpaMMHUpOBaHuUE, MpUMeHeHue B.
Tpamnepr; Ilep. ¢ mem. B. I1. Penano u ap. - Kue: MK-IIpecc, 2006. - 459 c.

JJleKTPOHHAsA Y4eOHO-MeTOANYeCKasl JOKYMeHTaIusl

HaunmenoBanue
No Brn peeypeas bubnuorpaduueckoe onucanue
JUTEpaTypbl JNIEKTPOHHOMN
bopme
gggﬁiﬂ:ﬁjﬁ;ﬂ bapanos, B.H. [Ipumenenune MukpokoHTposuiepoB AVR:
1 OcHoBHast cncTeMa CXEMBI, AJITOPUTMBI, IPOTPaMMBbl. [ DJIEKTPOHHBIN pecypc| —
nMTeparypa H3ATENBCTEA OnektpoH. nadn. — M. : IMK Ilpecc, 2010. — 288 c.
http://e.lanbook.com/book/60980
Jlanb
gggﬁig(;?tl{{g;g Esctudeen, A.B. Mukpokortposuiepst AVR cemeticts Tiny u
b OcHoBHas CHCTEMa Mega ¢pupmbsl ATMEL. [DnexTpoHHBIi pecypc] — DIEKTPOH.
nTeparypa H3ATENBCTEA naH. — M. : Jlogpka-XXI, 2010. — 558 c.
http://e.lanbook.com/book/40990
Jlanb
DJIEKTPOHHO-
oubmmnoreunass  [Moprton, JI. MukpokoHTpoiepsl AVR. BBoassrit kypc.
3 fﬁfeOJ;I;HTZHLHaH cucrema [DnexTpoHHBIN pecypc| — DnekTpoH. nad. — M. : Jlonska-
patyp W31aTeIILCTBA XXI, 2010. — 271 c. http://e.lanbook.com/book/40950
Jlanb
MeTonuyeckue glfgﬁ;gg:?g;ﬂ benos, A.B. Pa3zpaboTka yCcTpolCcTB HA MUKPOKOHTPOJUIEpax
4 Mocoous st cCTeMa AVR: mmraraem ot «yaiiHuka» 10 nMpodu. [ DIeKTPOHHBIN
CaMOCTOSITEIbHOU pecypc] — Dnexrpon. gan. — CII6. : Hayka u Texnuka, 2013.
paboTHI CTy/IEHTA %iia:enbcma — 528 c. http://e.lanbook.com/book/35927
MeTommaeckie V4e6io- Xycaunos P.3., Kaganos A.B. MukpormnporieccopHbsie cpencTpa
B DIIEKTPONPUBOJIAX U TEXHOIOTUYECKUX KOMIUIEKCAX:
5 rocoous s , [VCTORMHCCKIE Iy o 6h0e mocobue K MIPOBEICHUIO JTA0OPATOPHBIX padOT. —
CaMOCTOSITEJIBHON  [MaTrepHualibl UessGunck, U3n-s0 IOYpL'Y, 2019.
padoTeL cTyaienTa - kadenpet https://aep.susu.ru/assets/55 MPS 2019.pdf
eKTpOHHO- CmupHOB, HO. A. OCHOBBI MUKPO3JIEKTPOHUKH U
e MUKPOTIPOIIECCOPHON TEXHUKH : yueOHoe mocodue / FO. A.
6 JlonotHUTE IBbHAS cHCTeMa Cwmupnos, C. B. Coxkonos, E. B. TutoB. — 2-¢ u3z., ucnp. —
nreparypa H3IATeBCTRA Cankrt-IletepOypr : Jlanp, 2013. — 496 c. — ISBN 978-5-
Mo 8114-1379-9. — TekcT : aneKTpoHHbIH // JIaHb : JEKTPOHHO-

oubamoreyHas cucrema. https://e.lanbook.com/book/12948

IlepeueHs HCNIONIB3YEMOTO IPOIrPAMMHOIO 00OECTICUEHHUS:

1. Microsoft-Windows(6eccpodno)

2. Microsoft-Office(6eccpouno)

3. Atmel-AVRStudio(6eccpouno)

[Tepedenp ucnonb3yeMbIx MpohecCHOHANBHBIX 0a3 TaHHBIX U MH(DOPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

1. -baza nanaeix BUHUTU PAH(6eccpouno)
2. -Uundopmarmonnsie pecypesl OI'Y OUIIC(6eccpouno)




8. MarepunajibHO-TeXHHYECKOE o0ecredeHne 1 CIUTITHHbI

Bun 3aparui

Ne

OcHoBHOE 000py0BaHKE, CTEH/Ibl, MAKEThl, KOMIIBIOTEPHASI TEXHHKA,
MPeIyCTaHOBICHHOE IPOTPaMMHOE 00eCTIedeHIEe, UCTIONb3YEeMOe ISl Pa3IMYHBIX

WA BHJIOB 3aHATUI
Jla6oparopubie [264 [JITABOPATOPHBIN CTEH/] "TIPOI PAMMUPYEMBIE
3aHATUS (1) [MHUKPOKOHTPOJUIEPHI" (ATMega)




