FOJ)KHO-YPAJIBCKHUI T'OCYJIAPCTBEHHBIA YHUBEPCUTET

YTBEPXJIAIO:
3aBelyIOIIUI BBITYCKAIOIIEH
Kadeapon

P
JIEHHST O BITAJIETIBLIE TIDTT
M. A.

ma

PABOYAS ITPOI'PAMMA

aucuunaunbl 1.0 .I111.05 MukponporieccopHbie CpeicTBa B 3JEKTPONPUBOAAX U

TCXHOJOI'MYCCKHUX KOMIIJICKCAX

s HanpasiaeHus 13.03.02 DnexkTposHepreTuKa u JIEKTPOTEXHUKA

ypoBeHb bakanaspuar

Npopujib NOArOTOBKHU DJIEKTPOIPUBOJ] U ABTOMATU3ALINSI IPOMBIIIUIEHHBIX YCTAHOBOK U

TEXHOJIOTUIECKUX KOMILICKCOB
(¢opma 00yueHuUs 3204HAS

Kadenpa-pa3padoT4uK DIEKTPONPUBOI U MEXATPOHUKA

Pabouas mporpamma coctaniena B coorBerctBuu ¢ ®I'OC BO no HanmpaBieHuUIo
noaAroToBku 13.03.02 DneKTpo3HEPreTUKA U IIEKTPOTEXHUKA, YTBEPHKAEHHBIM TPUKA30M
Muno6puayku ot 28.02.2018 Ne 144

3aB.xadenpoii pazpaboTynka,
J.TEXH.H., Ipod.

Pazpabotuuk nmporpamMmel,
K.TE€XH.H., JIOTICHT

o A. B.

av
.05.2022

CBEJIEHMS O BIIAJIEJIBLLE 31T

0 yHiBepeHTeT

YenssOMHCK

M. A. I'puropses

A. B. Kauanos



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 MTPOJPECCUOHATHFHON IEATEITbHOCTH.

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

DJNEeKTpUUECKHUEe CTAHIIUU U TIOACTAHIIUH,
JNEeKTpUUECKUE U AIEKTPOHHBIE alIaparsl,
CunoBast 2IEKTPOHMKA,

Teopus anexrponpusosa,

du3nuecKre 0OCHOBBI JICKTPOHUKH,
DJEeKTPOIHEPreTHYECKHE CUCTEMBI U CETH,
OO6m1as >HEpreTUKA,

JJeMEeHTBl CUCTEM aBTOMAaTHKH,

ABTOHOMHBIEC HHBEPTOPHI HATIPSKEHUS M TOKA,
[IpukiagHOE MPOrpaMMHpPOBAHUE,

CuItoBasi oTynpOBOTHUKOBAs TEXHUKA B
SHEPIreTUKE U AIEKTPOTEXHHUKE,

DNEKTPUYECKUE MAIIUHBI,

[IpoexTupoBaHuE SIEKTPUUIECKUX CETEH,
DIEKTPUUYECKUM TPUBOJI,

[Ipon3BoACTBEHHAs MPaKTHKA, YKCILTyaTallUOHHAs
pakThka (6 cemectp),

Y4eOHast MpaKkTHUKa, 03HAKOMUTEIbHAS IPAKTUKA (2
CEMECTD)

TeXHUKa BBICOKUX HAIPSKEHUM,

MeToabl aBTOMAaTU3UPOBAHHOTO MPOESKTUPOBAHUS
DJIEKTPOIIPUBOIOB,

MUKpPOITPOLIECCOPHBIE CUCTEMBI YIIPABICHUS
DJIEKTPOIIPUBOIOB,

CucTeMbl yIIpaBIE€HHS JIEKTPOIPHUBOJIOB,
[IpeoOpa3oBarenbHast TEXHHUKA,
[loMex0oyCTOMYNBOCTD CHCTEM YIIPABICHUS
npeoOpaszoBarenei,

MojenupoBaHue IEKTPOIPHUBOAA,

Teopust HETMHEHHBIX U UMITYJIBCHBIX CUCTEM
[peTyJIUpPOBaHMS,

[Ipon3BoACTBEHHAs TPAKTUKA, IPEAIUTIIIOMHAS
npaxTuka (10 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

DIEMEHTHI CHCTEM aBTOMATHKH

3Haetr: HazHaueHue v XapaKTEpUCTUKHU TUITOBBIX
TEXHOJIOTHYECKHUX YCTAaHOBOK, OT/ICIBHBIX
2JIEMEHTOB aBTOMATUKU U UX COBOKYITHOCTH B
cocTaBe (PYHKIIMOHAIBHBIX OJIOKOB, a TAKXKe
KJIFOUEBbIE 0a3bl JAHHBIX, II€ MOKHO HAWTH
WHGOPMAITUIO ISl PEIICHUS TIOCTABICHHBIX 3a7a4,
[TpuHLIMITBEI paOOTHI U OCHOBHBIE PEKUMBbI
(YHKIIMOHUPOBAHUS JIEMEHTOB CUCTEM
AQBTOMAaTUYECKOTO yIPaBJICHUs: aHAJIOTOBBIX U
UPPOBBIX CXEMOTEXHUYECKHX IEMEHTOB,
TaTYUKOB ANEKTPUUYECKUX U HEUIEKTPUUECKUX
BennuuH. Ymeer: KBanmuduuupoBanuo
(bopMyIHpOBaTh 3aIIPOCHI IO MIOUCKY HEOOXOAMMON
UH(QOPMAIIUH B PA3IMYHBIX 0a3aX JaHHBIX
PIIEKTPOTEXHUUECKOTO MPOPUIIs, a TaKKe

A (HEKTUBHO OCYIIECTBISATh KPUTHUSCKHUM aHATTN3 U

CHUHTE3 MOJYy4YEeHHON MHGOpMAIMH. YMETh MBICITUTh




IUPOKO, MPUMEHSA CHCTEMHBIN MTOAXOJI U PaHEe
MOJIyYeHHbIE HAaBBIKH, JIJIS1 PEILICHHS HOBBIX 3a71a4 B
00J1acTH DIIEMEHTOB U CUCTEM aBTOMATHKH, Jlenarh
BBIBOJIbI O KAY€CTBE (PYHKIIMOHUPOBAHUS DJIEMEHTOB
ABTOMATHKH C IPUMEHEHHEM WH(OPMAITMOHHBIX
TEXHOJIOTUH, GOPMUPOBAHUEM OTUYETOB O
IEUCTBYIOLMX 3JIEMEHTAX ITPOMBILLIICHHON
AQBTOMATHUKH U MPeIOKEHUN 10 pa3paboTKe HOBBIX
[MPOEKTOB MO JaJIbHENIIENH aBTOMAaTU3aluU
TEXHOJIOTUYECKUX Mpo1eccoB. Mmeer
MPAKTHYECKHUI ONBIT: Pab0ThI ¢ OCHOBHBIMU
PIIEKTPOTEXHUUECKUMU 0a3aMu JaHHBIX U
Pa3IMYHBIMU DJIEMEHTAMU CUCTEM aBTOMATHKHU U
DIIEKTPOU3MEPUTENbHON anmaparypsl, Co3maHus
MMPOCTEUIINX CXEM aBTOMaTUYECKOTO YIIPABICHUS U
QHAJIM3a CUTHAJIOB B HUX.

SHCKTpI/I‘IeCKI/IC H DJICKTPOHHLIC allllapaThl

3HaeT: OCHOBHBIE XapaKTEPUCTUKH aIlllapaTos.,
KOTOpBIE IPUMEHSIIOTCSI B COBPEMEHHOM
DIIEKTPOIHEPreTHKE. YMeeT: BeiOupars 0CHOBHBIE
TUIIBI MIEKTPUYECKUX aNIapaToB A KOMMYTAllUU U
3aIUThI AIEKTPUUECKUX 1LIeTield 00bEKTOB
npodeccruoHalbHON AedTenbHoCcTH. Mmeer
MIPAKTUYECKHUH OIBIT: DKCIEPUMEHTAIBHOTO
MICCJIENOBAHNS NIEKTPUUECKUX aIIaparoB.

DduznyecKkrue 0CHOBBI SJICKTPOHUKHA

3naer: [IpyHIMI neiicTBUS TMON0B, TPAH3UCTOPOB,
TUPUCTOPOB, UHTETPAJIbHBIX MUKPOCXEM, X
XapaKTEPUCTUKU U ITapaMeTPbl; OCHOBBI pacyeTa
MPOCTEHIINX CXEM CHIJIOBBIX IpeoOpa3oBaresneil u
QHAJIOTOBBIX AIEKTPOHHBIX YCUIUTEIEH YMEET:
lcronbs30BaTh METO/BI AHAIN3A JINHEWHBIX U
HEJIMHENHBIX MNIEKTPUUECKUX LENEeH I pacuyera
NPOCTEHUIINX CXEM CHIIOBBIX IIpeoOpa3oBareliell Ha
OCHOBE IOJTyTIPOBOJTHUKOBBIX prOopoB MmeeT
MIPaKTUYECKUH OMBIT: MogenupoBaHus MPOCTEHIINX
CXEM CHJIOBBIX NpeoOpazoBaresnell 1 aHaJIO0TOBBIX
DJIEKTPOHHBIX YCHUIIUTENEH

CunoBas QJICKTPOHUKA

3naeT: OCHOBBI pacyeTa CXeM BEHTUIIbHBIX
npeoOpasoBareneit, [[puniunsl paboThl, OCHOBHBIE
MMOHATHA, OIIPCACIICHUA, TCXHUICCKUC
XapaKTePUCTUKH U KIIACCU(UKALINIO CUITOBBIX
MOJTYIIPOBOAHUKOBBIX IpeoOpa3oBaTeneit
MOCTOSTHHOTO ¥ TIEPEMEHHOTO TOKa. YMeEeT:
BLIoaHATE OKCIICPUMCHTAJIBHBIC UCCIICAOBAHUA 110
3a/1aHHOM MeToauKe, 00padaThIBaTh PE3yabTaTh
DKCTIEPIMEHTOB U 0()OPMIIATE OTYET, PaccunTriBaTh
MapaMeTphl AIEMEHTOB CUIIOBBIX CXEM BEHTUJIbHBIX
npeoOpa3oBareneil. IMeeT npakTHUeCKUN OTBIT:
HccnenoBanus 00bEKTOB CUIIOBOM DJIEKTPOHUKH,
Pa3paboTkH MPOCTHIX CUIIOBBIX CXEM BEHTHJIBHBIX
npeoOpa3oBaTeei.

SHGKTPI/I‘ICCKI/IC CTaHIIUU U ITIOACTAaHIIUU

3naer: HopMaTuBHBIE TOKYMEHTBI, ONPEESTISIONINE
TpeOOBaHUS K BEIOOPY IEKTPHUSCKUX CXEM
PIIEKTPOIHEPreTHIECKUX 00BeKTOB, - "ITYD", "HTII
nojicTanuit HanpsbkeHueM 35-750 kB.", "Cxembl
MPUHLUTHATBHBIE JIEKTPHUUECKHE

[pacpeeIUTeIbHBIX YCTPONCTB NOACTAHIMN 35-




750 kB.", [TapameTpbl 0OCHOBHOTO 000pY/IOBaHHUS
IIEKTPOIHEPTETUKH - TEHEPATOPOB,
TpaHc(opMaTopoB, BHIKIIOYATENEH,
pazbe/ieHuTeNel, N3MEPUTETHHBIX
TpaHchopmaropoB. Ymeet: [Tonb3oBaThcs
HOpPMAaTHBHBIMU TIOKyMEeHTaMHu., Haxoauts u
OTIpeIeNIATh TTapaMeTPbl OCHOBHOTO 000PYI0BaHUS
DIIEKTPOIHEPIETUKH 10 CTIPABOYHBIM, KaTaJI0KHBIM,
HOpPMAaTHUBHBIM U JIp. JOKyMeHTaM. Mmeer
MpakTU4eCKui onbIT: [TpoexkTrpoBanus
DIIEKTPOIHEPTETHUECKUX 00BEKTOB., Bribopa
OCHOBHOT'O 000PY/IOBaHUS 3JIEKTPOIHEPTETUKU

CunoBas MOJIYITPOBOAHHUKOBAA TCXHUKA B
OHCPICTUKE U JJICKTPOTEXHUKE

3HaeT: @U3NKO-MaTeMaTHYECKUH anmnapar ¥ METO/bI
AQHAJIN3a AIEKTPOMArHUTHBIX IIPOLIECCOB B CXeMax
BEITIPSIMUTENICH, HHBEPTOPOB, ITpeoOpazoBaTeneit
YacTOTHI U JIp. IpeoOpa3oBaTeseil; MeTOIbI
SKCTIEPUMEHTAIBHOTO UCCIIEIOBAHMS YIIPABISIEMbBIX
BBITIPSIMUTEIIEN, aBTOHOMHBIX HHBEPTOPOB,
COOTHOIIEHHE [ TOKOB W HAIPSKEHUI BEHTHIIEH,
TpaHchopmaropa, GUIbTpa B 3aBUCUMOCTH OT
HOMHWHAJIBHBIX [TAPAMETPOB HATPY3KH YMEET:
CocTaBUTh CXeMy 3aMEeIIeHUs TpeoOpa3oBaTes s
ONPEACIICHUS BBIXOJHOTO HAIIPSKEHUS, HATTPSKEHUS
Ha BEHTHJIE, Ha CIVIaKuBaroeM GpuibTpe, Beiopats
BEHTWIH, QUIBTP, TpaHCHOPMATOp U IIpoure
SJIEMEHTBI CHJIOBOM TOJTYIIPOBOAHUKOBOM TEXHUKHU
10 CITPABOYHBIM JaHHBIM MIMeeT mpakThudecKui
OMBIT: DKCIIEPUMEHTAILHOTO UCCIIEIOBAHUS ITPU
MOMOIIY OCITMILIOrpada, H3MEPUTEITHHBIX
MprOOPOB, ABTOHOMHBIX JIATYMKOB TOKA U
HanpsoKeHs, KOMIbIOTEPHBIX PacyeTOB
XapaKTePUCTHK BRIOPAHHOTO MpeoOpa3oBaTest

ABTOHOMHBIE HHBEPTOPBI HANPSIKEHUS U TOKA

3uaer: OCHOBBI pacyeTa CXeM aBTOHOMHBIX
WHBEPTOPOB, [[puHIUTIEI pabOTHI, OCHOBHBIC
MOHATHSL, OTIPEJIENIEHUs], TEXHUYECKHE
XapaKTEPUCTUKH U KJIACCU(UKALIMIO CUIOBBIX
[OJTYIPOBOAHUKOBBIX IpeoOpa3oBaTenei,
OpUEHTUPOBAHHBIX HA ITPe0Opa3oBaHue
[IOCTOSTHHOTO TOKA B IEPEMEHHBIN. YMEET:
BhINOMHATE KCTIEpUMEHTAIbHbBIE UCCIIEA0BAHUS 10
3a/1aHHOM MeTOUKe, 00padaThIBaTh PE3yabTaThI
HKCTIEPUMEHTOB U 0(hopMIISTh O0TYeT, PaccunThIBaTh
napaMeTphl AIIEMEHTOB CUJIOBBIX CXEM aBTOHOMHBIX
WHBEPTOPOB. MIMEET MpakTUYECKUI OIIBIT:
HccnenoBanus 00bEKTOB CUIIOBON AIIEKTPOHUKH,
CnocoOHOCTRIO pa3padaThiBaTh MPOCTHIE CUIIOBBIE
CXEMbI aBTOHOMHBIX HHBEPTOPOB.

OO6m1as sHepreTUKa

3HaeT: MeTopl M cpeicTBa AJIs OJTyYEHUS
WHGOPMAITUH 00 ITEKTPOCTAHIUAX PA3TUIHBIX
BHJIOB, IPUHIIMIIAX PaOOTHI M YCTPOMCTBA
HPHEPTrEeTUYECKUX YCTAHOBOK, OCHOBHBIX BUJIAX
SHEPreTUYECKUX PECYPCOB YMeEET: BhIMOMHATH
[pacyeT v aHaJIu3 OCHOBHBIX MTapaMETPOB
BieKTpocTaHuid MiMeeT npakTU4YeCKuid OTbIT:
Pacuéra OCHOBHBIX XapaKTEPUCTHK U ITOKa3arenen

pa6OTBI PpasJINIHbIX 3J'ICKTpOCT3HHHI>i, HaBBbIKAMH




WCTIOJIb30BaHUS HCTOYHUKOB MH(OpPMAIIUHU TIO
TTUCITUTIIIMHE ¥ KOMITBIOTEpa KaK CPeJICTBAa PaOOTHI C
Heu

[IpoexTrpoBaHUE ITEKTPUUECKUX CETEN

3HaeT: MeToabl pacueTa yCTaHOBUBILIUXCS U
MEPEXOAHBIX PEKUMOB ICKTPUUECKUX CETEH
YMmeeT: PaccuuThIBaTh pEXKUMBI JIEKTPUYECKOU
cetn ¢ npumeHeHneM DBM HMwMeer nmpakTnyeckuit
OMBIT: AJITOPUTMU3ALMY PELICHUSI MaTEMAaTUUYECKUX
3a71a4, CBSI3AHHBIX C MPOECKTUPOBAHUEM
DIEKTPUYECKUX CETEN

DIIEKTPUIECKUI TPUBOJ]

3HaeT: MaTemMaTn4eckoe ONMCAHNUE, CXEMBI
BKJIFOUEHMSI, OCHOBHbIE TTApaMETPhI U 3JIEMEHTHI
[IPOEKTUPOBAHHUS NIEKTponpuBoaoB, HazHaueHue,
DIIEMEHTHYIO 0a3y, XapaKTepUCTHKU U
PETYJIUPOBOYHBIE CBOMCTBA NIEKTPOIPUBOJIOB C
IBUTATEISIMU IOCTOSIHHOTO U IEPEMEHHOTO TOKa
Ymeet: Vicnionb30BaTh NPUOTMKEHHBIE METOBI
[pacuera u BbIOOpa OCHOBHBIX JIEMEHTOB
QJIEKTPUUYECKUX MTPUBOJIOB; pa3padaTbIBaTh U
QHAJIM3UPOBATh [IPOCTHIE MOEIH IEKTPOIPUBOAOB
U UX DJIEMEHTOB, [[pMMeHsITh, SKCIUTyaTUPOBATh U
MPOU3BOANUTD BBIOOD AMEKTPUUYECKUX alIaparos,
MaIllMH, 3JIEKTPUYECKOTO NPUBOJA; IPOBOAUTD
TUIIOBBIE JTA0OPATOPHBIE UCTIBITAHUS DJIEKTPUUECKUX
[IPUBOJIOB; aHAIM3UPOBATh N1apaMETPhI U
TpeOOBaHUS ICTOUHUKOB IMUTAHUS, a TAKXKE
XapaKTEPUCTUKHU HArpy3KH, KaK OCHOBBI
TEXHUYECKOTO 3aJIaHUs JIJIsl IPOEKTUPOBAHUS
JIEKTPONPUBOIOB M UX KOMIIOHEHTOB [Mmeer
MIPaKTUYECKUH ONBIT: PacyeTa, MpOEKTUPOBaHUS U
KOHCTPYHUPOBAHHUS IEKTPOIHEPTETUYECKOTO U
PIIEKTPOTEXHUUECKOTO 000PYI0OBaHUS U CUCTEM,
[IpoBeneHyst cTaHIapPTHBIX UCTIBITAHUI
JIEKTPOIHEPTETUUECKOTO U AIEKTPOTEXHUUECKOTO
000pY/IOBaHHUS M CUCTEM; HAaBBIKAMHU aHAJU3a
MPOCTBIX MOJIEJIEN AIIEKTPONIPUBOIOB

DIIEKTPUYECKUE MAILIUHBI

3HaeT: BUIIbI 2MEKTPUYECKUX MAIIIUH U HX
OCHOBHBIC XapaKTEPUCTUKH; IKCILTyaTallHOHHBIC
TpeOOBaHUS K PA3IMYHBIM BUIAM JICKTPHUECKHIX
MaIllliH; HHCTPYMEHTApUH ISl U3MEPCHUS U
KOHTPOJIS OCHOBHBIX TTapaMeTPOB
TEXHOJIOTHUYECKOTO MPOIIECCa; MOKa3aTelIn KadeCTBa
TEXHOJIOTHYECKOTO MPOIeCcCa U METOMBI X
onpeneneHus, CriocoOsl odbecrieueHus TpedyeMbIX
BBIXOJHBIX XapaKTEPUCTHK IEKTPUUICSCKUX MAIIIHH,
TeopeTrueckre MPeAnoChUTKH MPOSKTUPOBAHUS
DIIEKTPUIECCKUX MAITMH U METOJIBI UX pacueTa
'Ymeer: KoHTponMpoBaTh NpaBUIbHOCTb
MOJTy4aeMBIX JJAHHBIX U BBIBOJIOB; IPUMEHSTH U
MPOU3BOAMTH BBIOOP MEKTPOIHEPTETUICCKOTO U
PIIEKTPOTEXHUYECKOTO 000PYIOBaHHS:
DIIEKTPUUYECKUX MAIIWH; HHTEPIPETHPOBATh
DKCTIEPUMEHTAIbHBIC JAHHBIC H COTIOCTABIISATh MX C
TEOPETUICCKUMH TToNIokeHUs MU, CHopMynupoBaTh
TpeOOBaHUS K TTapaMeTpaM M BBIXOTHBIM

XAPAKTCPHUCTUKAM JSJICKTPUICCKUX MAIIMH C YYCTOM




PaOOThI X B KOHKPETHBIX AIEKTPOTEXHOJIOTHIECKUX
yCTaHOBKax, PeliaTs BOMPOCH MPOEKTUPOBAHUS
PIIEKTPUUECKUX MAIIMH Pa3IMYHON MOIIHOCTH,
pa3IMYHBIX BUIOB U Pa3IMYHOro Ha3HaueHus Mmeer
MMPAKTUYECKUI ONBIT: Mcronp30Banus
COBPEMEHHBIX TEXHUUECKUX CPE/ICTBA B
npodeccHOHANTBHON 00IACTH; OMBITOM PAOOTHI C
npuOopaMu U YCTaHOBKaMU JIJIst
HKCIIEPUMEHTANIbHBIX UCCIIEOBAHUI; OTIBITOM
SKCIIEPUMEHTAIBHBIX UCCIIEA0BAHUN PEKUMOB
paboThI TEXHUYECKUX YCTPOHCTB U OOBEKTOB
PIIEKTPOIHEPTETUKH U DIIEKTPOTEXHUKH,
[IpakTrueCcKOro MpUMEHEHHUs CTaHIapTHBIX
METOAMK pacuy€Ta BHIXOJHBIX MTApPaMETPOB
AIIEKTPUUECKUX MAIINH Pa3IMYHOTO THIA
WCToJIHeHMsI, PaOOThI ¢ TEXHUYECKOW U CIIPAaBOYHOMN
TUTEepaTypoii; HaBBIKAMH Pa0OTHI B IPUKIAIHBIX
makerax MathCAD, MATLAB, Simulink

Teopust 3neKTponpuBoIa

3HaeT: OyHKIIMOHAIBHBIE CXEMBI THITOBBIX
POM3BOACTBEHHBIX IEKTPOIIPUBOJIOB, UX
TOCTOMHCTBA U HeA0CTaTKK, OCHOBHBIE PEKUMBI
paboThI OOIIETIPOMBIIIIEHHBIX AIEKTPOIPUBOIOB U
MyTH UX obecrieueHnuss Ymeet: PaccuntriBaTh
PEKUMBI PAOOTHI IEKTPUUECKUX MAIUH,
MOJYTIPOBOAHUKOBBIX MpeoOpa3zoBareseil, a Takke
TTOTIOJTHUTEIBHOTO AJIEKTPOOOOPYIOBAHNS,
BXOJIAIIETO B COCTaB AIEKTPUUYECKOr0 MPUBOJA.,
ObecreunBarh paboTy PETYINPYEMOro
QJIEKTPONPUBO/IA M BXOJSIINX B €10 COCTaB
COCTaBHBIX YacTeH JJIs1 MaKCUMaJIbHOM
MPOU3BOAUTEIBHOCTH JTMO0 MaKCUMaJIbHOM
H(hEKTUBHOCTH SKCILUTyaTupyeMoro oobekra Mmeer
MpakTHYECKHUi onbIT: BeiOOpa 3eMeHToB cuiioBoi
YaCTH JIEKTPUUECKOT0 MPUBOAA Il 00eCTIeUeHUs
(YHKIIMOHUPOBAHHUS C 3aJaHHBIMU
XapaKTepUCTUKAMU 110 IPOU3BOAUTEIBHOCTH U
bHeproshdexTuBHOCTH., HacTpoiiku u
pPErylnUpOBaHUs CKOPOCTH THIIOBBIX PA30MKHYTHIX
CUCTEM OOILENPOMBIIIIEHHBIX AIEKTPONPUBOJIOB

DIEKTPOIHEPTETUIECKUE CUCTEMBI U CETU

3unaet: [IpyHIMIIBI epeaadyn U pacnpeaeaeHus
JIEKTPOIHEPIHH; OCHOBY KOHCTPYKTHBHOTO
BBITIOJTHEHUS BO3IYIITHBIX U KAOCJIbHBIX JIMHUMA
IIEKTPONEPEAAYH, METOBI PacUETa PEKUMOB
[pabOThI ANIEKTPOIHEPTETUYECKUX CUCTEM U CETEM,
METO/Ibl PETYTUPOBAHUS HAMIPSKEHUS, KOMIIEHCAIIUU
napaMeTpoB U PEaKTUBHOM MOIIIHOCTH B
PIIEKTPUYECKUX CETSIX, OOIIUNA alTOPUTM
IPOEKTUPOBAHUS AEKTPUUECKUX CETEH, AITOPUTM
BbIOOPAa HOMUHATBHBIX HAMPSKEHUH,
KOH(UTypaluu ceTH, apaMeTpoB JIEMEHTOB
PIEKTPUUECKUX ceTel., OCHOBHBIE METO/Ibl aHATIN3a
[PEKUMOB JIEKTpUUECcKOl ceTh YMeeT: OnpenensThb
napamMeTpbl CXeMbI 3aMEIICHHUS] OCHOBHBIX
2JIEMEHTOB 3JIEKTPOIHEPTETUUECKUX CUCTEM U
CeTel; paCCUUTHIBATh YCTAHOBUBIIUECS PEKUMBI

PIIEKTPOIHEPTETHUECKUX CUCTEM U CETEH; BHIOUPATH




CpEJCTBA PEryJINPOBAHUS HAIPSYKEHUS HA
MOHM)KAKOUIUX MMOICTAHIUAX; PACCUUTHIBATH
TEXHUKO-IKOHOMUYECKHUE TI0KA3aTEIN BAPUAHTOB
CETH U BHIOMPATh pAllMOHATILHBIA BAPHAHT CXEMBI
ceTu., PaccunthiBaTh NapamMeTphbl peXUMOB
DIEKTPUUECKHUX ceTel MIMeeT mpakTUUeCKHil OMbIT:
lcronbs30BaHus CIIPAaBOYHOM JIMTEPATYPHI U aHAJIA3A
pPE3yIbTaTOB PACUETOB PEKUMOB PabOTHI
DIIEKTPOIHEPTETUUECKUX CUCTEM U ceTel., OLIeHKU
PEXKUMOB PaOOTHI AJIEKTPOIHEPTETHUECKUX CeTel

[IpukitagHOE IPOrpaMMHUPOBAHHE

3HaeT: YCTPOUCTBO, CTPYKTYpPY U OCHOBHBIE
XapaKTEPUCTUKU U BO3MOKHOCTH COBPEMEHHBIX
MHUKPOITPOLIECCOPOB U MUKPOKOHTPOJIEPOB
Pa3IMYHOIO TUIIA, PA3JIUYHOTO UCTIOJIHEHUS U
BO3MOYKHOCTH HX MPOTrpaMMHPOBaHMUS,
NPUHIUIHAATIBHBIE CXEMBI PeaTu3aliy U 00JacTu
MIPUMEHEHNE MUKPOIIPOLIECCOPOB U
MUKPOKOHTPOJIJIEPOB., MaremaTuuecKre OCHOBBI
MH(GOPMATUKH: CUCTEMbI CUUCIIEHNUS, (OPMBI 3aMKCH
TAaHHBIX (LIEJTBIX U BEIECTBEHHBIX, CO 3HAKOM U 0e3
HEro) B IEPCOHAIBLHOM KOMIIBIOTEPE, aIredpy
JIOTHKH, €€ OCHOBHBIE ONIEPAIUH U 3aKOHBI,
MPUHLIUI AEHCTBUSI, CXEMbI UCIIOJIHEHUS,
XapaKTepUCTUKH U 00JIaCTH PUMEHEHHUS
MHUKPOITPOLIECCOPOB U MUKPOKOHTPOJIEPOB. YMEET:
BhINONHATE MOUCK, 00pabOTKyY M aHAIIN3
uHGOPMAIIH 110 COBPEMEHHBIM
MHUKpPOIIpOLIECCOpaM, MUKPOKOHTPOJIIEPAM, UX
XapaKTepUCTHKAM U apXUTEKType, IPOrpaMMHOMY
00eCIIeYeHUIO ISl PEHICHUs] KOHKPETHBIX 3a/1a4
MIPOEKTUPOBAHHUS MTPOCTEHIINX
IIEKTPOMEXaHUUECKUX CUCTEM; BBIIIOJIHATH BBOJL
TTAHHBIX B IUCKPETHOU (hopMe B MUKPOKOHTPOJIIIEPHI
U MUKPOIIPOLIECCOPBI, XPAHUTh U 00padaThIBaTh HX,
a TaKXe BBITIOJHATH BBIBOJ MH(GOPMAIUH [
yIpaBJIeHUs IPOCTEHIINMHU 0OBEKTaMH
perynMpoBaHus U UHIMKaluu., Mlcronb30BaTh
MaTreMaTu4eckrue OCHOBBI HH(OPMATHKH,
MCITOJIB30BaTh MUKPOIPOLIECCOPHI U
MUKPOKOHTPOJIJIEPHI JIJIs1 PELIEHMSI IPOCTEUIITNX
3a/1a4 YIIPaBJIEHUS IEKTPOMEXAHNYECKUMHA
00bEeKTaMU M MHAUKAIMeH ux cocrosHus. Mimeet
pakTU4YeCcKuil onbIT: [Toncka, XxpaHeHus u
00pabOTKU JaHHBIX 110 COBPEMEHHBIM
MUKPOKOHTPOJIEpAM U MUKPOIIPOLIECCOpaM,
UCIIOJIB3YsI TPOrpaMMHOE 00ecTIeueHUE Ha S3bIKE
BBICOKOTO YPOBHSI; CHOCOOHOCTBIO MPEACTABIATH
uH(pOpMaIuio B TpedyeMoii hopme (AMCKPETHOM,
[IMPOTHO-UMITYJILCHOW) JIs1 yTIpaBJICHUS
npocTedmMu o0bekTaMu, Perienns 3a1a4 aHam3a
PabOThI MPOCTEUIINX CXEM MUKPOIIPOLIECCOPHON 1
MUKPOKOHTPOJIJIEPHON TEXHUKHU, MOAEIUPOBAHUS
YCTPONCTB MUKPOIPOLECCOPHOU TEXHUKH IS
pELIEHNsT KOHKPETHBIX 3a7a4 yIIpaBJICHUS
POCTEHIINMHU AIEKTPOMEXaHUUECKUMH 00bEKTaMU.

Y4eOHasi IpaKkTHKa, 03HAKOMUTENIbHASI TPAKTUKA (2

3uaer: OCHOBHbBIE TAPAMETPhl TEXHOJIOTUYECKUX




CEMECTD)

MPOIIECCOB, ANEKTPOTEXHNUECKUX KOMILIEKCOB U
TpeOOoBaHUs, IPEABbABIsEMbIe K HUM, MeToInKu
noucka, coopa u 00paboTKH HHPOPMAIHH;
AKTyaJIbHbIE POCCUNCKHE U 3apyOeKHbIe HCTOUHUKU
uHpopMalun B chepe mpodheccuoHaTbHOMI
NESTEIbHOCTH; METO/I CUCTEMHOTO aHaJIn3a,
OCHOBHBIE TIPUEMBI 1 HOPMBI COITHAIEHOTO
B3aMMO/ICHCTBUSA; OCHOBHBIE TIOHATHS U METO/IbI
KOH(JIMKTOJIOTHH, TEXHOJIOTUU MEXJINIHOCTHON U
pyNIOBOIl KOMMYHHUKAIIUY B J€TOBOM
B3aUMOJECHCTBUM YMeeT: IIpumensaTs 3a1aHHy0
METOJIMKY, 00€CTIEYNBAIOIIYIO TPEOyeMbIE PEKUMBI
U 3a/1aHHBIE TTApaMeTPhl TEXHOIOTUYECKOTO
nporecca, [[puMeHsaTs METOAMKY MOUCKa, cOopa u
00paboTKH MHPOPMAIIHH; OCYIIECTBIATh
KPUTHUECKUI aHallu3 U CUHTE3 UHPOpMAIIHIH,
MOJTYYEHHOM U3 Pa3HBIX UCTOUHHKOB; IPUMEHSATH
CUCTEMHBIN TOAXO JIIsl pELICHUS TOCTABICHHBIX
3a1a4, YCTaHABIMBATh U TOAJEPKUBATH KOHTAKTHI,
00ecTIeunBarOIINE YCIICITHYIO PaObOTy B KOJICKTHBE;
PUMEHSTH OCHOBHBIE METOJIbI U HOPMBI
COILIMAJILHOTO B3aMMOACUCTBHUS JIsl peain3aun
CBOEH POJI M B3aMMOJICHCTBUSI BHYTPH KOMaH IbI
HNmeet npaktuueckuii onbIT: OLEHKH TPeOyeMBbIX
[PEXXUMOB pabOThHI U PabOTOCIIOCOOHOCTH
DIIEKTPOTEXHUUECKUX KOMITJIEKCOB MPH 3aJaHHBIX
napamMeTpax TEXHOJOTHYECKOro npouecca, PaboTsl ¢
METOJIaMH1 TTOUCKa, cOopa 1 00paboTKH,
KPUTUYECKOTO aHAJIM3a U CUHTe3a HH(opMaImu;
paboTHI C METOIMKOM CHCTEMHOTO MOJX0/a JIJIst
[peleHus MoCTaBIeHHBIX 3a7a4, PaboThl ¢
MPOCTEHIIMMH METOJJaMH U ITPUEMaMH COI[HAIBHOTO
B3aUMOJICHCTBUS M pabOThI B KOMaH e

[Tpon3BonCTBEHHAS MPAKTHKA, SKCIUTyaTallHOHHAS
rpaxkThka (6 cemecTp)

3HaeT: CoBpeMEHHBIE METO/IBI OPTaHU3ALNN
KOMaHAHON paboTbl, OCHOBHBIE TAPAMETPHI
TEXHOJIOTMYECKUX IPOLECCOB, MIEKTPOTEXHUUECKUX
KOMILJIEKCOB U TpeOOBaHMUsl, IPeIbABIsIEMbIE K HUM
YMmeeT: [IpUMEHATH CTpaTeruio COTPyAHNIECTBA IS
TOCTMIKEHUS TOCTABIEHHOM 1enn, [I[pumMenaTs
3aJaHHYI0 METOJUKY, 00€CTIEUHBAIOIIYI0 TpeOyeMble
[PEKUMBI U 3aJJaHHBIE TAPAMETPBI TEXHOJIIOTMYECKOTO
npouecca MMeer mpakTu4eCcKui OIbIT:
B3aumoneiicTBus ¢ [pyruMHy 4ieHaMu KOMaHAbI IS
TOCTHIKEHUS MIOCTaBIEHHON 3a1aun, OLleHKU
TpeOyeMbIX PEKUMOB PaOOTHI U
pab0TOCTIOCOOHOCTH PIEKTPOTEXHUUECKUX
KOMILIEKCOB TP 33JIaHHBIX ITApaMeTpax

TCXHOJIOT'MYCCKOI'O Iporecca

4. O0béM 1 BUABI YUeOHOIl padoOTHI

OO0m1ast TpyA0€MKOCTh JUCHUIUIUHBI cOCTaBseT 4 3.€., 144 4., 26,5 4. KOHTaKTHOMN

paboThl




Pacrnipenenenue o cemectpam
Bcero B yacax
Bun yuebHoit paboThl
4acoB Homep cemectpa
8

OO0m1ast Tpy10EMKOCTb AUCHUTUINHBI 144 144
Ayoumopnvie 3aHAmMUsA: 16 16

Jlexumu (JI) 8 8

[IpakTudeckue 3aHATUS, CEMUHAPBI U (UJIM) APYTHE BUIBI 0 0
ayuTOpHbIX 3aHsaTHi (I13)

JlaGoparopHble paboTsI (JIP) 8 8
Camocmosmenvuas paboma (CPC) 117,5 117,5

C MPUMEHEHUEM JUCTaHIIMOHHBIX 00pa30BaTeIbHbIX 0
TEXHOJIOTUH

IlonroToBka K sK3aMeHY 52,5 52.5

IToaroroBka n oopmiIeHHE OTUETOB TIO JIAOOPATOPHOM 10 10
pabote Nel

[ToaroroBka n oopmiieHHuE OTYETOB MO J1a00paTOPHOU 10 10
pabore No2

TloaroroBka kK TecTaM 35 35

[TonroroBka u odopMiIeHHE OTYETOB IO JTA0OPATOPHOI 10 10
pabote Ne3
KoHcynpranyuy u npoMeKyTO4Hast aTTeCTalus 10,5 10,5
Bu koHTpoIIs (3aueT, 1ud.3aueT, SK3aMeH ) - 9K3aMEH

5. Conep:kaHue QMCUUIIMHBI

O0beM ayIUTOPHBIX 3aHITHH 1O BUJIaM
pasjj\fena HaunmeHoBaHue pa3enoB TUCIUIUIMHEI B Hacax
Bcero JI 113 JIP
1 [MukporpoueccopHble CpEACTBA B AIEKTPONPUBOJIE 2 2 0 0
) CoBpeMeHHbIE MUKPOIIPOLIECCOPHI U 5 5 0 0
MUKPOKOHTPOJIEPHI
3 BocbMupa3zpsiiHble MUKPOKOHTPOJUIEPHI JUIs 4 ) 0 )
BCTPaNBaEMbIX CUCTEM
4 [IporpammupoBanue Ha Accemonepe 3 5 0 6
MUKpPOKOHTposiepoB AVR
5.1. JIleknun
Ne Ne Koz-
HanmMeHoBaHMe 1K KpaTKoe Co/iepKaHue JIEKIIMOHHOTO 3aHATHS BO
NeKIuu[pas3aena HACOR

KoMOMHAIMOHHBIE U TOCIIEI0BATEIbHOCTHBIE U(POBBIE U MUKPOIIPOLIECCOPHBIE
ycTpoiictsa. Jlornyeckue snemeHTsl. HazHaueHue, IPpUHIUITNATIBHBIE CXEMBI,
TaOIMIIBI HICTUHHOCTH, BApUAHTHI UCIIOJHEHNSI KOMOWHAIIMOHHBIX YCTPONCTB:
nemupaTopoB, CyMMaTOpOB, MyJIBTUILIEKCOPOB. HazHaueHune, MpuHIMITHAIbHAS

1 | [cxema, TabJIMIa UCTUHHOCTH apu(METHKO-IOTMYECKOT0 YCTPOCTBA. DIEMEHTHI
namsaTu. Tpurrepsl. RS-tpurrep. D-tpurrep, T-tpurrep. JIBouuHble 1 JBOMUHO-
NECATUYHbBIE CUETYUKH. [[puMEHEHE MUKPOIIPOLIECCOPHBIX YCTPOUCTB B CUCTEMAX
DIIEKTPOIPUBO/A: TUPUCTOPHBIE IPE0Opa3oBaTeny, NpeoOpa3oBaTeIn YaCTOThI,
[TPOMBILIUICHHBIE KOHTPOJIJIEPHI, TEMIIEPATYPHBIE KOHTPOJIIIEPHI, IPAUBEPHI
1aroBbIx Asuraresiei. Peructpsl. [lapasuiesnbHbIe M OCIEN0BATEIbHbBIE PEKUMBI




nepenauy naHHbIX. [IpoTokomnsl nepenaun naHHbIX. OCHOBHBIE BUIBI U
XapaKTEPUCTUKHU IEMEHTOB NaMaTH. OnepaTtuBHas namsaTh. CTaTudeckas u
nuHaMudeckast popma xpanenust qaHubix. [Tamsate SRAM u DDR. [locrostHaas
MaMsATh. TUIBI TOCTOSTHHOM MaMsITH B MUKPOITPOIIECCOPHBIX YCTPOUCTBAX.
FLASH-namsars. [lamsste EEPROM.

[TonsiTne MukpokoHTposuiepa. CTpyKTypa U OCHOBHBIE 3JIEMEHTHI
MUKpPOKOHTposiepa. Tumsl (yHUBEpcalbHbIe, CHIEIMAIN3UPOBAHHbBIE U IU(POBBIE
CUTHAJIbHBIE MIPOIIECCOPBI), Pa3psSAHOCTD (8-, 16-, 32-) U GUpPMBI U3rOTOBUTENEH
mukpokoHTposiepoB (Intel, Analog Devices, Microchip, STM, Atmel). DSP-
npoueccopbl. Mukpomnpoueccopsl. IloHATHE, OCHOBHBIE 21IEMEHTBI, TUIIBL, IIIMHbI
aHHBIX, agpeca U ynpasiaeHus. CTpyKTypa MUKpomnpoleccopa. ApXUTEKTypa
MUKpoIpoleccopa. TeXHOI0Tus U3rOTOBIEHHSI MUKpOIIpoLieccopoB. ['apBapackas
u [Ipuncronckas apxurekrypa. RISC- u CISC-nmpoueccopsl. Cucrema koMaH
MHUKPOIPOLIECCOPA.

8-MHM pa3psgHbIe MUKpOKOHTposuiepbl AVR ¢upmbl Atmel - npumenenue,
CTPYKTYpa, OCHOBHBIE XapaKT€pPUCTUKH, 001acTh MPUMEHEHHUSI, KapTa MaMaTu
MuKpokoHTposiepa ATmega 8535. IlamaTs mporpaMm - pa3MelieHUe NporpaMmsl
W TaHHBIX B namsATH. OnepaTuBHas MaMATh - pa3MelIeHHe PETUCTPOB 00IEro
Ha3HAYeHUs, PErUCTPOB BBOJA/BBIBO/IA, CBOOOHOIO MPOCTPAHCTBA U CTEKA.
[lepudepuiinbie ycTpoiictBa MUKpoKOoHTposuiepa ATmega8535. [Ipumenenue
MOPTOB BBO/A/BBIBO/A, PETHCTpP HAPABJICHUS MEepe/lauyl JaHHbBIX, PETHCTP
COCTOSIHUSI, pErUCTp AaHHbIX. [IpuMepsl onpenenenus nopros. [Ipumenenue
00JIaCTH CTEKa: BpPEMEHHOE pa3MellleHHe JaHHbIX, UCIIOJIb30BAHUE MTOIIPOTrPaMM,
MCIIOJIb30BaHMe NpepbiBaHuil. MHnImanusanus ykasarens creka. CoxpaHeHHe U
YTEHHUE aJpeca BO3BpaTa U3 cTeka npu padore noanporpamm. Cucrema
MpepbIBaHu MUKPOKOHTposuiepa ATmega8535. Tabnuia BEeKTOpOB MpephIBaHUIMA
MUKpOKoHTposuiepa. [Tpuopurer npepriBannii. Mackupyemble 1 HEMACKHUPyEMbIE
npepbiBanus. [locnenoBarenbHOCTh paOOTHI MUKPOKOHTPOJUIEpA HpU
BO3HUKHOBEHUH NPEPHIBAHUSA. 8-MU pa3psaHble TaliMEPbl MUKPOKOHTpOJUIEpa
ATmega8535: cTpykTypa Tailmepa, pexxumMbl pabOThl, OCHOBHBIE AJIEMEHTHI
Taiimepa, ocJIe0BaTeIbHOCTh paOOThI 2JIEMEHTOB TaiiMepa. dnaru peructpa
ynpasieHus tTaiimepoB TCCRO/TCRR2. Pabora §-mu pa3psaHbIX TaiMepoB B
peKuMe pacueTa BpeMEHHBIX MHTepBajoB. Pabora Taiimepos B pexume VM.
[IpepbiBanust 8-mu pa3psaHbIX TaliMepoB. [IpuMep nporpammel.

S13BIKM MPOrpaMMUPOBAaHUS MUKPOIIPOLIECCOPHBIX YCTPOMCTB. S3BIKU CPETHETO U
BBICOKOT'O YPOBHSI: IOCTOMHCTBA U HeocTaTtku. [lonsTre Accembnepa. Accembiep
17151 MUKpOKOHTpOIIIIepoB AVR. OCHOBHBIE 371€MEHTHI A3bIKa. ApUPMETHUECKHUE U
oruueckue Komanasl Accembiepa, JUIMTEIbHOCTh UCTIONHEHUS] KOMaH/I,
3aHnMMaeMas namsaTh. Komannel cisura. butoBeie komanpl. @opmar KoMaHAbl Ha
AccemOiiepe, 37IeMEHThl KOMaH1bl, KO Ollepalyu, onepanibl. JIMpeKTUBHI.
Maxkpocsl. Komansr nepexoza. YcI0BHBINA U 0€3yCIOBHBIN MEPEXO.
OTHOCHUTEBHBIN, KOCBEHHBIM U a0COJIIOTHBIN 0€3yCIIOBHBIE TIEpexobl. BrI30B
MOJIPOrPaMMBbl: OTHOCUTEIbHBIN, KOCBEHHBIN U a0CONIOTHBIN. 3aBeplIeHue
npepbiBaHus. Tumbl ycaoBHbIX nepexonoB. [lepexon no ¢uary. Pabora creka npu
nepexonax. JnurenpHoCTh HCIONHEHUS KoMaH  nepexosaa. CrocoObl ajipecanuun
nanHbIX. Henmocpencteennas anpecanus. [Ipsmas agpecannsa. KocBeHHast
anpecauusd. OTHocuTenbHas agpecanus. Komanipl nepecbluiky JaHHbIX.

/I TEeIbHOCTD NCIIOJHEHMS KOMAHI YTEHUS U 3aIIUCH JaHHBIX. [Ipumepsl
[IPOrPaMM.

5.2. IIpakTHyeckue 3aHATUSA, CEMUHAPBI

He nipenycmoTpensl

5.3. JIabopaTropHbie padoThI




No Ne
3aHATHUS|pa3/IeNa

HanmMeHnoBaHMe WK KpaTKoe cofepKaHue JadopaTOpHOM paboThI

Komn-
BO
4acoB

! 3 MUKPOKOHTPOJLIEPE.

JlabopatopHas pabora Nel. Peanuzanust 1orudeckoi CUCTEMbI aBTOMATHU3AIMK Ha

JlaGoparopHas pabora Ne2. Peanuzanust nporpamMmmsl "Gerymuii orous"
[IPOTPAMMHOM 3a/1EPIKKOM.

JlaGopatopHas pabota Ne3. Bocemupaszpsiaasie Taiimepsl TO u T2 B pexxume
(dhopMUPOBaHUS BPEMEHHBIX HHTEPBAJIOB.

4 4 |3ammra naboparopHbix pabot Nel-Ne3

5.4. CamocrosiTesqibHasi padoTa CTyIeHTA

Brimonuenue CPC

IToasun CPC

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

pecypc

CemecTtp

Koi-
BO
JacoB

[lonroroBka K 3K3aMeHy

[TYMU: [OcH. nut., 1]: ¢.161-200, c.263-
368, c. 373-475, ¢.557-593; [OcH. aut., 2]:
c.583-665, c. 666-714; [omn. nur., 1]: c. 28-
47, c.48-78, ¢.79-112, c.113-154, c.201-255.
[Jom. nurt., 2]: ¢.9-110, ¢.143-160 DYM:
[OcH. nut., 1]: ¢.76-80; ¢.102-157; [OcH.
T, 2]: ¢.148-199, ¢.230-278, ¢.390-397;
[dom. nuT., 3]: c. 37-111; [Hdom. nur., 6]: c.
145-316; [MIICPC, 4]: c.12-47, c.48-69, c.
70-109. I10: [1], [2], [3]. UadopmanmoHHBIE
CIipaBOYHBIE cuctemsl: [1], [2].
OTedyecTBEHHBIE U 3apyOeKHBIC TIeYaTHBIC
KypHasel o aucuuruiune: [1], [2], [3], [4],

[5].

52,5

[TonroroBka u opopmIIEHHE OTIETOB TIO
nabopaTopHoi padote Nel

[TYM: [OcH. nuT., 1]: ¢.557-593;
[MIICPC, 1]: ¢.169-c.178, ¢.275-297, c.314-
326; OYM/: [OcH. nur., 1]: ¢.14-69; [OcH.
muT., 2]: ¢.248-255; [MIICPC, 4]: c. 110-
288; ¢.517-520; [MIICPC, 5]: ¢.8-25 IIO:
[1], [2], [3]. UadopmarmoHHBIE CTIpaBOYHBIE
cuctemsl: [1], [2]. OTeduecTBeHHBIE U
3apyOeKHbIE TIeUaTHBIC KYPHAIBI TIO
nucuuroiune: [1], [2], [3], [4], [S]-

10

[TonrotoBka u opopmIIEHHUE OTYETOB IO
nabopaTtopHoit pabote No2

[TYM: [OcH. nuT., 1]: ¢.557-593;
[MIICPC, 1]: ¢.41-100; ¢.169-¢.178, ¢.275-
297, ¢.314-326; OYMU: [OcH. nut., 1]:
c.14-69; [OcH. nut., 2]: ¢.114-199;
[MIICPC, 4]: c. 110-288; ¢.517-520;
[MIICPC, 5]: ¢.26-38 T1O: [1], [2], [3].
NHubopMalinoHHbIE CIIPABOYHBIE CUCTEMBI:
[1], [2]. OTeuecTBeHHBIE U 3apyOEKHBIC
[e4aTHbIC XKYpHAJIbI 110 AUCHUIUINHE: [1],

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

10

[lonroroBka K TecTam

[TYM/: [OcH. nurt., 1]: ¢.161-200; [OcH.
uT., 2]: ¢.583-665, c. 666-714; [domn. nut.,
1]: c. 28-47, ¢.48-78, ¢.79-112, ¢.113-154,

c.201-255; [Hon. aut., 2]: ¢.9-110, c.143-

35




160 9YMU: [OcH. aur., 2]: ¢.148-199,
c.230-278, ¢.390-397; [domn. nut., 6]: c. 145-
316 T1O: [1], [2], [3]. UadopmarmoHHbIE
CIipaBOYHBIE cuctemsl: [1], [2].
OTedyecTBEHHBIE U 3apyOeKHbIE TIeYaTHBIC
KypHasel o aucuuruiune: [1], [2], [3], [4],

[5].

[TonroroBka u opopmIIEHHE OTIETOB TIO
nmabopaTtopHoit padore Ne3

[TYM: [OcH. nuT., 1]: ¢.557-593;
[MIICPC, 1]: ¢.100-120; ¢.275-297, c.314-
326; OYM/: [OcH. nur., 1]: ¢.14-69; [OcH.
muT., 2]: ¢.255-278; [MIICPC, 4]: c. 110-
288; ¢.517-520; [MIICPC, 5]: ¢.53-66 I10:
[1], [2], [3]. UudopmarimoHHBIEC CTIpaBOYHBIE
cuctemsl: [1], [2]. OTeduecTBeHHBIE U
3apyOeKHbIE TIeUaTHBIC KYPHAIIBI TIO

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

10

6. DOoHJ OLIEHOYHBIX CPEACTB 1JId IPOBCJACHUA TCKYIIECIro KOHTPOJIA YCIIEBACMOCTH,

NMPOMEKYTOYHOM aTTecTAlUN

KoHTpons kauecTBa 0CBOCHUS 00pa30BaTEILHOMN MPOrpaMMbl OCYIIECTBIISCTCS B
cootBeTcTBHH ¢ [TonokeHreM 0 OaTLHO-PEUTUHTOBOW CHCTEME OIICHUBAHUS PE3YIbTaTOB
y4eOHOM JIeSITEIHHOCTH 00yYaIOIIUXCSI.

6.1. KonTpoabsusie meponpusitus (KM)

Hazsanue
KOHTPOJIBHOTO
MEPOTIPUSITHS

Ne | Ce-
KM|mectp

Bung
KOHTPOJIS

Bec

Makc.
Oamt

[Topsimok HauKcIeHUs: 6AIIOB

Yun-
THIBA-
eTCs B
ITA

Texymnmi
KOHTPOJIb

Tect 01

0,1

Tectupoanue (1o pazueny 1)
OCYUIECTBIISIETCS 110 OKOHYAHUU
M3Y4YEHUSI COOTBETCTBYIOIINX TEM
Kypca B "OnexkrponHoM FOVYpI'Y".
TecTupoBaHMe BBIMOIHIETCS
Ka)KIbIM CTYIEHTOM MHAWBUYabEHO
Ha koMmIbroTepe. Tect cocTout U3 5
BOIIPOCOB, MO3BOJISIFOIINX OLIEHUTh
3HAHUS CTYICHTA 110 U3y4aeMoi
teme. Ha oTBeTHI oTBOIUTCA 15
MUHYT. KonnuecTBO monsIToK 1.
[IpaBuiIbHBIN OTBET Ha Bompoc — 1
Oasn. HerpaBuiibHBIN OTBET Ha
Borpoc — () 6asoB.

OK3aMCH|

Texymui
KOHTPOJIb

Tect 03

0,1

TectupoBanue (1o pazueny 1)
OCYILIECTBIISIETCS IO OKOHYaHUU
M3y4YEHUsI COOTBETCTBYIOIIMX TEM
Kypca B "OnextpoHHoM FOYpI'V".
TecTupoBaHHE BBIOIHIETCS
Ka)K]IbIM CTYI€HTOM MHAUBUAYAIBHO
Ha KoMIlbloTepe. TecT cocTout u3 5
BOITPOCOB, IMO3BOJISIOIINX OIICHUTh
3HAHUS CTYICHTA I10 U3y4aeMou
teme. Ha orBeThl oTBOIMTCS 15

OK3aMCH|




MuHYT. KommuecTBo nonsITok 1.
[IpaBuiIbHBIN OTBET HA Bompoc — 1
6am1. HenpaBuibHBIN OTBET Ha
Borpoc — () 6asnos.

Texymnii
KOHTPOJIb

JlaGoparopHas pabota
Nel

0,1

JlaGopatopHas pabota
MpeHa3HAuYCHA JIJIs 3aKPETUICHUS
3HaHUU 10 TeMe "BocbMupaspsaHbie
MUKPOKOHTPOJIIEPHI 1151
BCTPOCHHBIX cucteM" (pasnen 3) u
BBIJJAETCSI B COOTBETCTBUU C
BapUAHTOM M3 METOJIUYECKHUX
YKAa3aHHUM U1 CaMOCTOSATEIIbHOU
paboTHI CTyIeHTA. 3aJaHue
BKJIIOUAET B ce0s pa3paboTKy
rpoekTa (TIpeIBapruTeILHOE
TTOMAIITHee 3a/1aHue),
JIEMOHCTpAINIO padOThI TPOEKTa Ha
KOHTpoJUIepe, ohopMIIeHHE OTUeTa,
3aIUTY TI0O TEOPETHIECCKUM
BoIpocaM u3 cnucka. [lIpu 3ammure
CTYJIEHTY 3aJIa€TCsl HE MEHEee TPex
BorpocoB. Kpurepuu BbIcTaBIeHUs
0aJioB:

0 6amnos: [IpeaBapurenpHOE
JTOMAIIIHEEe 3a/laHue He CEJIaHo.
JleMoHCTpanus 3aj1auu Ha
KOHTpOJUIEpE He MPOU3BEICHA.
Otuer He cnad. He nan oTBeT HU Ha
OJTMH BOTIPOC.

1 6ann: [IpenBapurensHoe
JTOMAIIIHEE 3a/laHue CIETIaHo C
omnOKkaMu, TpeOyOIMMU
rcnpasieHus. [leMoHcTpanus
3a/1a4M Ha KOHTPOJIJIEpE HE
npousBeaeHa. Otuert He caaH. He
JTaH OTBET HU Ha OJIMH BOIIPOC.

2 6amna: [IpenBapurensHoe
JTOMAIllHEE 3a/IaHUE CJIETIaHO.
JleMOHCTpanus 3a1a4u Ha
KOHTPOJUIEpE HE TPOU3BEACHA.
Otuet He caad. He nag orBeT HU Ha
OJIMH BOIIPOC.

3 6amna: [IpenBapurensHOE
JTOMaIllHEE 3a/IaHUE CJIETIaHO.
JleMOHCTpanus 3a1a4u Ha
KOHTpoJuiepe mpousBeaeHa. OTuer
CaH, MPOBEPKa OTYETA BBISIBUIIA
OIIMOKH, TPEOYIOIINE UCIIPABICHUS.
Jlan oTBeT Ha 1 U3 3 TeOpeTUUECKUX
BOIIPOCOB.

4 6anna: [IpenBapurensHoe
TOMAIllHEE 3a/IaHUE CJIETIaHO.
JleMOHCTpanus 3a1a4u Ha
KOHTpoJuiepe mpousBeaeHa. OTuer
cllaH, MPOBEPKa OTUETA HE BHISBHIIA

omuOoK. Jlan orBer Ha 2 u3 3

OK3aMCH




TEOPETUIECKUX BOIIPOCOB.
5 6amnos: [IpenBaputenpHOE
TOMAIITHee 3a/IaHue CIeTIaHo.
JleMOHCTpanus 3aa4u Ha
KOHTpoOJUIepe mpou3BeaeHa. OTyer
CaH, IPOBEpKa OTUYETa HE BhISIBUIIA
omu6OoK. [lan oTBeT Ha 3 U3 3
TEOPETUUECKUX BOIIPOCOB.

Texymnii
KOHTPOJIb

JlaGoparopHas pabota
Ne2

0,15

JlaGopatopHas pabota
MpeIHa3HaYeHa IS 3aKPETUICHUS
3HAHUI 110 TeMe
"[IporpamMmupoBaHue Ha
acceMbiepe MUKPOKOHTPOJIIEPOB
AVR" (pa3nen 4) u BelgaeTcs B
COOTBETCTBUU C BAPUAHTOM U3
METOJIMYECKUX YKa3aHUU JJIs
CaMOCTOSITEJIbHOM paOOThI CTY/IEHTA.
3aaHue BKIIIOYAeT B cebs
pa3pabOTKy MPOEKTa
(mpeaBapuTENbHOE JOMAIIIHEE
3a/1aHKE ), TIEMOHCTPAINIO PAOOTHI
MMPOEKTa Ha KOHTPOJLIEpE,
odopMIIeHHE OTUETA, 3AIIUTY TI0
TEOPETUYECKUM BOIIpOCaM M3
cnucka. [Ipum 3amure ctyneHTy
3a/1a€TCs1 HE MEHEE TPEX BOIPOCOB.
Kputepuu BbICcTaBieHUs OaJIIOB:

0 6amnos: IlpeaBapurenbHoe
JTOMAIIIHEEe 3a/laHue He CIEJIaHo.
JlemoHCTpaIus 3a1a4u Ha
KOHTpOJUIEpE HE MPOU3BEICHA.
Otuer He cnaH. He naH oTBeT HU Ha
OJIMH BOIIPOC.

1 6ann: [IpenBapurensHoe
JTOMAIIIHEE 3a/laHue CIETIaHo C
omrOKkaMu, TpeOyOIMMU
rcnpasieHus. [[eMoHcTpanus
3a/1aud Ha KOHTPOJUIEpE He
npousBeaeHa. Otuert He caaH. He
TTaH OTBET HU Ha OJMH BOIPOC.

2 6amna: [IpenBapurensHoe
JTOMAIIIHEE 3a/1aHUE CHIETaHO.
JleMOHCTpanus 3a7a4u Ha
KOHTPOJUIEPE HE NPOU3BE/ICHA.
Otuet He cxad. He nag oTBeT HU Ha
OJIMH BOIIPOC.

3 6amna: [IpenBapurensHOE
JTOMAIIIHEE 3a/1aHUE CHIETaHO.
JleMOHCTpanus 3a7a4u Ha
KOHTpoJulepe npou3BeaeHa. Otyer
C/aH, IPOBEpKa OTYETAa BHISIBUIA
OIIMOKH, TPEOYIOIINE UCIIPABICHUS.
Jlan oTBeT Ha 1 U3 3 TEOpETUUECKUX
BOIIPOCOB.

4 6anna: [IpenBapurensHoe
JTOMAIIIHEE 3a/1aHUE CIETAaHO.

OK3aMCH




JleMoHCTpanus 3a1a4u Ha
KOHTpoJuIiepe npousseaeHa. Otyer
CIaH, IPOBEPKa OTYETA HE BISIBUIIA
omuOoK. JlaH oTBeT Ha 2 U3 3
TEOPETUIECKUX BOIIPOCOB.

5 6amnos: [IpenBaputenpHOE
TOMAIITHee 3a/laHue CIeTIaHo.
JleMOHCTpanus 3aa4u Ha
KOHTpoOJUIepe pou3BeaeHa. OTyer
CaH, IPOBEpKa OTYETa HE BhISIBUIIA
omu6OoK. [lan oTBeT Ha 3 U3 3
TEOPETUUECKUX BOIIPOCOB.

Texymni
KOHTPOJIb

JlaGoparopHas pabota
Ne3

0,15

JlaGopaTopHas pabota
MpeIHa3HaYeHa IS 3aKPETICHUS
3HAHUI 110 TeMe
"[IporpamMmupoBanue Ha
acceMbiepe MUKPOKOHTPOJJIEPOB
AVR" (pa3nen 4) u BelgaeTcs B
COOTBETCTBUU C BAPUAHTOM U3
METOJIMYECKUX YKa3aHUU AJIst
CaMOCTOSITEJIbHOM pabOThI CTY/IEHTA.
3amaHue BKIIOYAET B ce0s
pa3paboTKy MPOEKTa
(mpeaBapuTENbHOE JOMAIIIHEE
3a/1aHKE ), TIEMOHCTPAINIO PAOOTHI
MMPOEKTa Ha KOHTPOJLIEpE,
odopMIIeHHE OTUETA, 3AIIUTY TI0
TEOPETUYECKUM BOIIpOCaM U3
cnucka. [Ipu 3amure ctyneHTy
3a/1a€TCsl HE MEHEE TPEX BOIPOCOB.
Kputepuu BbICcTaBleHUs OaJIIOB:
0 6amnos: IlpeaBapurenbHoe
JTOMAIIIHEEe 3a/laHue He CIEJIaHO.
JleMoHCTpaIus 3a1a4u Ha
KOHTpOJUIEpE HE MPOU3BEICHA.
Otuer He cnaH. He naH oTBET HU Ha
OJIMH BOIIPOC.

1 6ann: [IpenBapurensHoe
JTOMAIIIHEE 3a/laHue CIETIaHo C
omrOkaMu, TpeOyOIMMU
rcnpasieHus. [leMoHcTpanus
3a/1aud Ha KOHTPOJUIEpE He
npousBeaeHa. Otuert He caaH. He
TTaH OTBET HU Ha OJMH BOIPOC.

2 6amna: [IpenBapurensHoe
JTOMAIIIHEE 3a/1aHUE CHIETaHO.
JleMOHCTpanus 3a1a4u Ha
KOHTPOJUIEPE HE NPOU3BE/ICHA.
Otuet He caad. He gag orBeT HU Ha
OJIMH BOIIPOC.

3 6amna: [IpenBapurenpHOE
JTOMAIIIHEE 3a/1aHUE CHIETaHO.
JleMOHCTpanus 3a1a4u Ha
KOHTpoJulepe npou3BeaeHa. OTyer
C/aH, IPOBEpKa OTYETAa BHISIBUIA

OIIMOKH, TPEOYIOIIHE UCIIPABICHUSI.

OK3aMCH




Jlan oTBeT Ha 1 U3 3 TEOpETHUUECKUX
BOIIPOCOB.

4 Oamna: [IpenBaputensHoe
JTOMAIIIHEe 3a/laHue CIeTIaHo.
JleMoHCTpanus 3a1a4u Ha
KOHTpoJuIiepe npousseaeHa. Otyer
CIaH, IPOBEPKa OTYETA HE BISIBUIIA
omuOoK. JlaH oTBeT Ha 2 U3 3
TEOPETUYECKUX BOIIPOCOB.

5 6amnos: [IpenBaputenpHOE
JoMarHee 3ajaHue CAeIaHo.
JleMOHCTpanus 3aa4u Ha
KOHTpOJIIepe npousBeneHa. OTuet
CaH, IPOBEpKa OTUYETA HE BhISIBUIIA
omu6OoK. [lan oTBeT Ha 3 U3 3
TEOPETUUECKUX BOIIPOCOB.

Texymui
KOHTPOJIb

Tect 1. Jlornueckue
SJIEMEHTEI

0,1

TecTupoBaHue 1o Teme:
«CoBpeMEHHbIE MUKPOIPOLIECCOPHI
1 MUKPOKOHTPOJLIEPHD (KOHTPOJb
paszena 2) ocyIiecTBIsIeTCs o
OKOHYAHUU U3yUEHUs
COOTBETCTBYIOILIIUX TEM Kypca B
"Onexrponnom FOVYpI'Y".
TecTupoBaHue BBINONHSETCS
Ka)KIbIM CTYJIEHTOM MHIWBUYaJIbHO
Ha KoMIbroTepe. Tect cocTout U3 5
BOITPOCOB, IMO3BOJISIOIINX OLICHUTh
3HAHUA CTY/IEHTA 110 NU3y4aeMOM
teMme. Ha oTrBeTnI oTBOgMTCS 15
MuHYT. KommuecTBo nonsITok 1.
[IpaBUIIBHBIN OTBET HA BOIIPOC — |
6am1. HenpaBuibHBIN OTBET Ha
Borpoc — () 6asnos.

ODK3aMCH

Texymui
KOHTPOJIb

Tect 2. Anrebpa 10ruKu

0,1

TectupoBaHue 1o Teme:
«CoBpeMEeHHbIE MUKPOIPOLIECCOPBI
1 MUKPOKOHTPOJIEPBD (KOHTPOJIb
pazzena 2) oCyuiecTBISIETCS 110
OKOHYAHUU U3YUYEHHUS
COOTBETCTBYIOLIUX TEM Kypca B
"Onexrponnom HOYpI'Y".
TecTrpoBaHKE BBIIOJIHIETCS
Ka)KIbIM CTYICHTOM MHIUBUYaTbHO
Ha KOMIIbIOTepe. TecT cocToUT U3 5
BOIIPOCOB, MO3BOJISIOIINX OLIEHUTh
3HAHUS CTYJECHTA 10 U3y4aeMOu
teMme. Ha oTBeTEI oTBOAUTCS 15
MUHYT. KonmnuecTBO nonsIToK 1.
[IpaBUIIBHBIN OTBET HA BOIIPOC — 1
6ayu1. HenpaBuiibHBIN OTBET Ha
Borpoc — 0 6asnos.

OK3aMCH|

Texymnmi
KOHTPOJIb

Tecr 3.
KombOuHamonHusie
yCTpOWCTBa

0,1

TecTupoBaHue 10 TeEMe:
«COBpEeMEHHBIE MUKPOIIPOLIECCOPBI
1 MUKPOKOHTPOJLIIEPHD (KOHTPOJIb
paszena 2) ocyliecTBIsIeTcs o
OKOHYaHHWU NU3YyUYCHUA

COOTBCTCTBYIOIIIMX TCM KypcCa Ha

OK3aMCH|




nopraie "OnexkTpoHHslid OYpI'Y".
TecTupoBaHHE BBIOIHIETCS
KQKJIbIM CTY/IEHTOM UHAUBUAYAIBHO
Ha KoMIlbloTepe. TecT cocTout u3 5
BOIIPOCOB, TO3BOJISIFOIINX OLIEHUTh
3HAHUS CTY/ICHTA 10 U3y4aeMou
teme. Ha otBeTh oTBOIUTCA 15
MHUHYT. KonuecTBO MOMBITOK 1.
[IpaBuiIbHBII OTBET Ha Bonpoc — 1
Oay1. HempaBUIbHBIN OTBET Ha
Borpoc — () OayoB.

Texymni
KOHTPOJIb

Tecr 4.
[locnenoBarenbHOCTHBIE
yCTpOWCTBa

0,1

TecTupoBaHue 110 TEME:
«CoBpeMeHHbIE MUKPOTIPOIIECCOPHI
1 MUKPOKOHTPOJIIIEPHD (KOHTPOJIb
pasnena 2) oCymecTBISIETCS 0
OKOHYAaHUU U3yYEHUs
COOTBETCTBYIOILIIUX TEM Kypca B
"OnexrponHom IOYpI'Y".
TecTupoBaHue BBINOITHSIETCS
KaKIbIM CTYIEHTOM MHIWBHYaJIbHO
Ha KoMmIbroTepe. Tect cocTout U3 5
BOIIPOCOB, MO3BOJISIFOIINX OLIEHUTh
3HAHUS CTYIEHTA [0 U3y4aeMoi
teme. Ha otBeThl oTBOIMTCA 15
MHUHYT. KonuecTBO MOMBITOK 1.
[IpaBuiIbHBII OTBET HA Bonpoc — 1
Oayu1. HempaBUIbHBIN OTBET Ha
Bomnpoc — 0 6asmios.

OK3aMCH|
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ITpome-
8 | )KyTouHas
arTecTanus

OK3aMeH

JK3aMeH MPOBOAMUTCS B MUCHMEHHOM
dbopme. B ouner Bxoaut 2
TEOPETHUECKUX Bompoca U 1 3aaua.
Ha pemenue Ounera naercs 1 yac.
[lopsimox HauMCIeHus: 6ANIOB:

0 GamoB: 3aaua He penieHa. He
TaH OTBET HU HA OMH U3
TEOPETHUUECKUX BOIPOCOB.

1 6amn: 3anaua He pemieHa. Jan
OTBET Ha | u3 2 TeopeTnyecKux
BOIIPOCOB.

2 6anna: 3amava He penieHa. Jan
OTBET Ha 2 U3 2 TEOPETUYECKUX
BOIIPOCOB.

3 Gamnna: 3ajmaua pelieHa, He JaH
OTBET HHU HA OJINH U3 TEOPETUUECKHUX
BOIIPOCOB.

4 6anna: 3amava pemiena. J[an oTeer
Ha | U3 2 TEOPETUUYECKUX BOIIPOCOB.
5 6amioB: 3anaua pemena. [lan
OTBET Ha 2 U3 2 TEOPETUYECKUX

BOIIPOCOB.

OK3aMCH

6.2. Ilpouenypa nposeaeHusi, KpUTEPHUH OLCHUBAHUS

MIPOMEKYTOUHOU

Bun

[Ipouenypa npoBeaeHus

Kpurepun
OLICHUBAHUS




arTeCTaluun

9K3aMCH

OneHka 3a IpOMEKYTOUHYIO aTTECTALMIO PACCUUTHIBAETCS 110
PEUTHHTY 00y4JaroIIerocs 1Mo AUCIHUIUINHE R1 Ha 0CHOBe peiiTHHTa
0 TeKyIeMy KoHTpoito Rrek no ¢popmyne: Ri=Rrek, rae
Rrex=0,1 KM1+0,1 KM2+0,1 KM3+0,1 KM4+0,2 KM5+0,1
KM6+0,1 KM7+0,1 KM8+0,1 KM9 paccuntbsiBaeTcs Ha OCHOBE
0aJ10B, HAOpaHHBIX O0YYAIOIIMMCS 110 pe3yJbTaTaM TEKYILEro
KOHTPOJIS C Y4€TOM BeCOBbIX Kod(durentoB. Ho cTyneHT Bipase
YAYYIIUTH CBOM pe3yabTaT Mpy MOMOIIU CAaYH MPOMEKYTOUHOM
aTTecTallH, TOI1a PEUTHHT 00y4Yaroerocs Mno JUCHUIUINHE
paccuntsiBaetcs no popmyne: R1=0,6 RTex+0,4 Rma, rae Rma —
PEUTHHT 3a IpoMeXyTouHY!o arrectanuio. [llkana nepesona
peiTuHra B ouieHKy: «OminuHo» - Rk = 85...100%; «Xopomo» -
Rx =75...84%; « YnoBnerBopurenbHo» - Rk = 60...74%; «
HeynosnersopurensHo» - Rk =0...59%.

B cooTrBeTCTBUU

cmm. 2.5,2.6
Ilonmoxxennsa

6.3. ITacniopt oHIa OLIEHOYHBIX CPEACTB

KommereHmn

Pesynbrarer 00ydeHus

10

[1K-1

3uaet: [IpuHIMIIBI 1eWCTBUS, CXEMBI UCTIONTHEHHS U XapaKTePUCTHKU
MUKPOIIPOIIECCOPHBIX CPECTB, CUCTEM AIICKTPOIIPUBOIA U
TEXHOJIOTMYECKUX 00BEKTOB aBTOMATH3AIINH, TTOCIIEIOBATEIHHOCTh
pacueTa 3JIEKTPOMEXaHUYECKUX CHCTEM.

[1K-1

‘Ymeer: [IpoekTupoBaTh MUKPONPOLIECCOPHBIE CPEICTBA BBOJA U BBIBOAA
TAaHHBIX, UHIUKAIIUN U KOPPEKIIUU HHPOPMALIUU B UCKPETHOHN Qopme
7151 IOCTPOCHUS OTZIEJIBHBIX Y3JIOB U AJIEMEHTOB JIEKTPONPUBOJIA U
CHCTEM aBTOMAaTU3ALUU.

[1K-1

Nmeet npaktrdeckuii onbiT: CHHTE3a JIEMEHTOB U YCTPOMCTB
MUKPOITPOIIECCOPHBIX CPEACTB AJIS AIEKTPONPUBOIA U CUCTEM
ABTOMAaTH3aIlMM B COOTBETCTBHHU C TEXHHUYECKUM 3aJJaHUEM U
HOPMAaTUBHO-TEXHUYECKOW IOKYMEHTALIUEH.

[1K-2

3HaeT: YCTpOoiCcTBO, MPUHIMIT ACHCTBUS 3JIEKTPOHHOTO ocuuiuiorpada u
NPYTUX U3MEPUTENIBHBIX TPHUOOPOB (MYJIBTUMETD, TEHEPATOP,
MpHUCTaBKa-ocuuuIorpad)

[1K-2

'YMmeeT: I3MepsaTh mapaMeTpbl 1 CHUMAaTh XapaKTEPUCTUKU
MUKPOIIPOILIECCOPHBIX YCTPOHCTB M MUKPOKOHTPOJLIEPOB C
MPUMEHEHHUEM 3JIEKTPOHHBIX OCLHMIIIOrpadoB U APYTHX U3MEPUTEIbHBIX
pruOOpoB

[1K-2

HMeeT mpakTHYEeCKUI ONBIT: BBITTOIHATE SKCIEPUMEHTATbHBIE
MCCIIEIOBAHNS MUKPOIIPOLIECCOPHBIX YCTPOMUCTB U MUKPOKOHTPOJLIEPOB
10 3aJaHHON METOIHNKE

+

+

TumnoBbie KOHTPOJIBHBIC 3a1aHUS 110 KaAXKAOMY MCPOIIPUATHIO HAXOAATCA B

IIPUITOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOEe 1 MH(OPMAIIMOHHOE O0ecredeHUue TUCHUIIMHBI

IleuaTHasi yueOHO-MeTOAUYECKAS] JOKYMEHTALMSI

@) OCHOBHas

JTACK

aumepamypa.

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




2. Tyces, B. I. DnekrpoHnka U MUKpOTIPOLIECCOpPHAs TeXHUKa TekcT
y4eOHUK /7151 By30B T10 HaIllpaBJICHUIO MOJTOT. 0aKaiaBpoB U MarucTpoB "buomen.
urxeHepusa'" u ap. B. I'. I'yces, FO. M. I'yces. - 6-e u3n., crep. - M.: KnoPyc, 2013

0) dononHumenvHas iumepamypa:

1. Hosguxos, 0. B. Beenenue B niudpoByro cxeMoTexHuKy Tekct yueO.
nocob6ue 0. B. HoBukos. - M.: UntepHet-YauBepcurer MHpopMamoHHbIX
Texnonoruii: BUHO, 2007

2.  Xapros, B. SI. Mukponpoueccopusie cuctemsl [ Tekcr] yueb. mocobue
JUTsL BY30B 110 HamnpasiieHuto "MH(popmaTrka 1 BRIUKCI. TEXHUKA', CIEIIMAIbHOCTH

"Bpruuci. MalnHbl, KOMIUIEKCHI, cucTeMbI U ceTu” B. S1. Xaptos. - M.: Akanemus,
2010. - 350, [1] c. un., Tabm.

8) omedyecneeHHble U 3Clpy6€9fCHbl€ IHCYPHAIIbL NO 0ucuunﬂuﬂe, umerouiuecs 6 oubnuomexe:

1. IIporpaMmHbie MPOAYKTHI U CUCTEMBI Hay4.-TIPAKT. U31. MexayHap.
accortl. pougoB mupa, Hayu.-uccnen. un-t "LlenTpnporpammcuctem", pel. sKypH.
KypHaI

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

3.  BectHuk HOxHO-YpanbCKOro rocy1apcTBEHHOTO YHUBEPCUTETA.
Cepus: Maremarnyeckoe MOAEIUPOBAHUE U TPOTPaMMHUPOBAHUE Hayd. )KypH. FOx.-
VYpan. roc. yu-1; FOYpI'Y xypnain. - YensOunck, 2008-

4.  IIporpamMmHbI€ MPOIYKTHI U CUCTEMBI Hay4.-[IPAKT. U31. MexyHap.
accoil. ¢ou0B Mupa, Hayu.-uccnen. un-t "Llentpnporpammcuctem", pea. )KypH.
KypHail. - M., 1989-

5. HaHO- u MUKpPOCUCTEMHAS TEXHUKA MEKIUCLUUILUIMHAD. TEOPET. U
NPUKJIAJl. Hayd.-TeXH. )KypH. 31-Bo "HoBeie TexHonorun" xypuai. - M., 2000-

2) Memoouueckue YKazanus 0Jis CmyoeHmos no 0C80EHUI0 OUCYUNTUHDL:

1.  Tpamnepr, B. AVR-RISC MukpokoHTposiepsl: ApXUTEKTypa,
anmnaparHble pecypcebl, CUCTEMAa KOMaH/l, IPOrpaMMHUpPOBaHUE, IPUMEHEHNE B.
Tpammnepr; Ilep. ¢ mem. B. I1. Penano u ap. - Kues: MK-IIpecc, 2006. - 459 c.

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosamenbHol pabomsl CmyoeHma:

1. Tpammnepr, B. AVR-RISC MukpokoHTposepsl: ApXUTEKTypa,
anmnaparHble pecypchbl, CUCTEMa KOMaH]I, MpOrpaMMHUpOBaHuE, NpUMeHeHue B.
Tpamnepr; Ilep. ¢ Hem. B. I1. Penano u ap. - Kues: MK-IIpecc, 2006. - 459 c.

JJIEKTPOHHAs Y4eOHO-MeTOANYeCKAs TOKYMEHTAIl U

HanmenoBanue
No Brn peeypeas | bubnmorpaduyeckoe onrcanme
JUTEpaTyphbl JJIEKTPOHHOMN
bopme
ICKTPOHHO- bapanos, B.H. [Ipumenenne mukpokontposiepoB AVR:
OnOJIMOoTEeYHAs N
1 OcHoBHas CHCTEMa CXEMBI, aJITOPUTMBI, IPOTPaMMBI. [ DJIEKTPOHHBIN pecypc]| —
niTeparypa 3 ATCIECTE OnektpoH. nadn. — M. : JIMK Ilpecc, 2010. — 288 c.
ﬂalI[-IB http://e.lanbook.com/book/60980




g;:gﬁ;g (T)g‘i(l;l Esctudees, A.B. Muxkpokontposepst AVR cemeiicts Tiny u
OcHoBHast cncTeMa Mega pupmbl ATMEL. [DnexTpoHHBI pecypc| — DneKkTpoH.
nreparypa H3TaTeNbCTBA naH. — M. : Jlomska-XXI, 2010. — 558 c.
http://e.lanbook.com/book/40990
Jlanb
DJIEKTPOHHO-
NononHTensHas o6ubnmuoreynas  [Mopron, JI. MukpoxonTposnepsr AVR. Beoanslit kypc.
teparypa cucTeMa [DneKTpOHHBIN pecypc| — DnekTpoH. naH. — M. : Jlondka-
W3/1aTehCTBA XX1, 2010. — 271 c. http://e.lanbook.com/book/40950
Jlanb
MeTtoanueckue gggﬁig(;gf;ﬂ benos, A.B. Pa3zpaboTka ycTpoiicTB Ha MUKPOKOHTPOJIIIEpaxX
nocoous st crCTeMa AVR: maraem ot «4aifHuKa» 10 IpoQu. [DneKTpoHHbIH
CaMOCTOSATEIbHOMN pecypc] — Dnextpon. gad. — CII6. : Hayka u Texnuka, 2013.
paboTHI CTy/IEHTA %Zia:enbcma — 528 c. http://e.lanbook.com/book/35927
MeTomeckiie Vaebio- XycaunoB P.3., Kauanos A.B. MukponpoiieccopHble CpecTBa
HocoGus st verommeckie | ANIEKTPONPUBOJAX M TEXHOJOTHUECKUX KOMILIEKCAX:
CAMOCTOSITENbHON  |MaTepHaLI YyeOHOE mocoOue K MPOBEICHUIO JIAOOPATOPHBIX padoT. —
Uensobunck, U3a-so OYpI'Y, 2019.
paGoTL cTyAienTa  kaenpet https://aep.susu.ru/assets/55 MPS 2019.pdf
EKTPOHHO- Cwmupnos, FO. A. OCHOBBI MUKPO3JIEKTPOHUKH U
SUGIOTeHAS MUKPOTIPOIIECCOPHON TEXHUKH : yueOHoe mocodue / FO. A.
JlomonauTeapHas cHCTeMa Cwmupnos, C. B. Cokonos, E. B. TutoB. — 2-e usn., ucnp. —
TUTEpaTypa I — Cankr-IletepOypr : Jlanp, 2013. — 4%6 c. — ISBN 978-5-
Mo 8114-1379-9. — Tekcr : anexTpoHHbIH // JIaHb : SIEKTPOHHO-
oubmuoteuHas cucrema. https://e.lanbook.com/book/12948

Hepequb HCIIOJIB3YCMOT'O IIPOIrpaMMHOIO oOccrIeUeHMS:

1. Microsoft-Windows(6eccpouHo)
2. Microsoft-Office(6eccpouno)
3. Atmel-AVRStudio(6eccpouno)

[Tepedenp ucmonb3yeMbpIx MpoheCCHOHABHBIX 0a3 TaHHBIX U WH(POPMAITMOHHBIX
CIIPABOYHBIX CHUCTEM:

1. -baza manasix BUHUTU PAH(Geccpouno)
2. -Undopmanmonnsie pecypebl DUTIC(6eccpouno)

8. MarepuajibHO-TeXHHYECKOe o0ecriedeHne 1 CIUTIITUHbI

OcHoBHOe 000py0BaHKE, CTEH/IbI, MAKEThI, KOMITBIOTEPHASI TEXHHKA,
MIPEeIyCTaHOBICHHOE MPOTPAaMMHOE 00€CIICUCHHE, UCTIONB3YEMOE JIJISl PA3TUUHBIX
BHUJIOB 3aHATHI

Ne

Buna 3apgaTuit
ayz.

JTABOPATOPHbBII CTEH/] "[IPOI' PAMMUPYEMBIE
MUKPOKOHTPOJIJIEPBI" (ATMega)

JlaGopatopubie [264
3aHATHA (1)




