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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

3HaeT: YCTpOMCTBO, NPUHIUI IEHCTBUS
JIEKTPOHHOI'O ocLiuiorpada u Apyrux
U3MEPUTENILHBIX TPHOOPOB (MYIIBTUMETD,
reHepaTop, MpUcTaBKa-ocLuorpad)

YMeet: M3mepaTs napameTpsl U CHUMATh
XapaKTEePUCTUKH MUKPOIPOLIECCOPHBIX YCTPOICTB 1
MUKPOKOHTPOJIJIEPOB C IPUMEHEHUEM 3JIEKTPOHHBIX
oCLMIIOrpadoB U JPYyTruX U3MEPUTEIIBHBIX
npubOpoB

VMeeT npakTUYeCcKui onbIT: BINONHATH
HKCIIEPUMEHTAJIbHBIE UCCIIEI0OBAHNUS
MHUKPOIPOLIECCOPHBIX YCTPOUCTB U
MUKPOKOHTPOJIJIEPOB 10 3a/laHHON METOUKE

[1K-2 CnocoGeH y4acTBOBaTh B 3KCILTyaTalluu
00BEKTOB MPOPECCUOHANBHON JESITeIbHOCTH

3. Mecro nucuuninnbl B ctpykrype OII BO

[lepeueHb npeANISCTBYOMNUX AUCIUTUINH, [lepeueHs moCIENYIOMINX AUCIUILINH,
BUJIOB PabOT yueOHOro IjiaHa BHJIOB paboT
DIEKTPUYECKUM TPUBOJI, CucreMbl ynpaBieHUs 3J€KTPOIPUBOIOB,
Teopwusi 31eKTPONIPHUBO/IA, TexHrKa BBICOKMX HAIPSDKEHHIH,




DJEKTPOIHEPTETUUECKUE CUCTEMBI U CETH, MUKpONpOLECCOPHBIE CUCTEMBI YIIPABICHUS

IeKTpUYECKHE MAIIUHBI, SIIEKTPONPUBOJIOB,
QHGKTPH‘{CCKI/IG CTaHIIUMHU U ITIOACTAaHIINH, HpOI/ISBOIICTBeHHa}I MMpaKTHUKa, MPpCAAUTIIIOMHAA
CuiioBasi TOJTYNIPOBOAHUKOBAs TEXHHUKA B npaktuka (10 cemectp)

DHEPTETHKE U JICKTPOTEXHUKE,
OO6m1as >HEpreTHKa,

YyeOHast MpaKTHKa, 03HAKOMUTEbHASI TPaKTUKA (2
ceMecTp),

[Ipou3BOACTBEHHAS MTPAKTUKA, SKCILTyaTaI[MOHHAS
npakTuka (6 cemectp)

TpeboBaHMs K «BXOIHBIM» 3HAHUSM, YMEHUSIM, HABbIKAM CTYIE€HTA, HEOOXOIUMbIM
IPY OCBOCHHUH JJAHHOM AMCLMIUIMHBI U IPUOOPETEHHBIM B PE3YJIbTATE OCBOCHUS
NPEALIECTBYOIUX JUCHUTIINH:

UCHUIUINHA TpebGoBaHus
p

3naet: [TapameTpsl OCHOBHOTO 000pyA0BaHHS
DIIEKTPO3HEPIETUKHU - TE€HEPATOPOB,
TpaHc(opMaTopoB, BBIKIIOYATEINEH,
pa3beaCHUTENEH, U3MEPUTEIIBHBIX
TpaHchopmaropos., HopmMaTuBHbIE JOKYMEHTHI,
ornpeeNstolue TpeOoBaHus K BEIOOPY
DIIEKTPUYECKUX CXEM DIIEKTPOIHEPreTUUECKUX
00bekTOB, - "I1VD", "HTII noxcranmuii
HanpsbkeHueM 35-750 kB.", "Cxemsl
PUHLUITHATbHbBIE JIEKTPUUECKHE
pacrpeneInuTeNbHbIX YCTPONCTB noacTanuui 35-
750 kB." Ymeet: Haxoauts u onpenensith
napaMeTpbl OCHOBHOTO 00OPYI0BaHUS
JIEKTPOIHEPIETUKH 10 CIPABOYHBIM, KaTaJIOKHBIM,
HOpPMAaTHUBHBIM U JIp. JOKyMeHTaM., [lonb30BaTbCs
HOpMaTUBHBIMU JTI0KyMeHTamMu MMeer
paKkTU4eCKHii onbIT: BeiOopa 0CHOBHOTO
000pyI0BaHUS AIEKTPOIHEPTETUKH,
[IpoekTHpOBaHMsI ANEKTPOIHEPIETUYECKUX
00BEKTOB

9JI€KTpI/I‘-IeCKI/IC CTaHIIMHU U ITIOACTaHIINHN

3naer: COOTHOIIEHUE AJIs TOKOB U HaIlPsKEHU N
BEHTHJICH, TpaHchopmaropa, GUIbTpa B
3aBHCHMOCTH OT HOMHHAJIBHBIX TAPAaMETPOB
Harpy3ku, OU3HKO-MaTeMaTHYECKUH anmnapar u
METOJIbI aHAJIN3A HIIEKTPOMArHUTHBIX MPOIIECCOB B
CXeMax BBIIPSIMUTEIICH, HTHBEPTOPOB,
nmpeoOpa3oBaTesieil 4acTOTHI U JIP.
npeoOpa3oBaTeseii; MeTOIbl SKCIIEPUMEHTAILHOTO
WCCIICIOBAHMUS YIIPABIISIEMBIX BBIIPSIMHUTEIICH,
AQBTOHOMHBIX HHBEPTOPOB YMeeT: BriOpath
BEHTHJIH, (GUIIBTP, TpaHC(HOPMATOP U TIPOUHE
DIIEMEHTBI CUJIOBOM MOJTYIPOBOAHUKOBON TEXHUKH
110 CIIPaBOYHBIM JTaHHBIM, COCTaBUTH CXEMY
3aMEIICHHUS TIPeo0pa3oBaTeIsl Ui ONPEISICHUS
BBIXOTHOTO HAIIPSDKEHHS, HAMIPSDKEHUS HA BEHTHIIE,
Ha cIVIaKuBarolieM GuibTpe MiMeeT npakTuyeckuit
onbIT: KOMIIBIOTEPHBIX PaCYETOB XapaKTEPUCTHK
BBEIOPAHHOTO TTpeoOpa3zoBaTes,
DKCIEPUMEHTAILHOTO MCCIICIOBAHUSI IIPH TOMOIIU

CunoBas MMOJIYIIPOBOAHHUKOBAA TCXHUKA B
OHCPICTUKE U JJICKTPOTCXHUKE




ocuuiutorpada, u3MepuTeNbHBIX TPUOOPOB,
ABTOHOMHBIX JAaTYMKOB TOKA M HANPSDKCHUS

Teopust 3neKTponpuBoIa

3naer: OCHOBHBIE PEKUMBI PaOOTHI
0O0IIETTPOMBIIIJICHHBIX 3JIEKTPOIPUBOAOB U ITyTH UX
oOecrneueHns, OyHKIIMOHAIbHBIE CXEMbI TUIIOBBIX
[IPOM3BO/ICTBEHHBIX AIEKTPOIIPUBOJOB, X
TOCTOMHCTBA M HEIOCTAaTKU YMeer: O0ecreynBars
paloTy perynupyemMoro JI1eKTpoIpuBo/ia 1
BXOJIAIIUX B €70 COCTAB COCTABHBIX YacTel is
MaKCHMaJIbHOM MPOU3BOIUTENHLHOCTH JINOO
MaKCUMaJIbHON () (DEKTUBHOCTH IKCILTyaTUPYEMOTO
o0bekTa, PaccunThIBaTh pexXUMBI pabOTHI
DIIEKTPUYECKUX MAILUH, MTOJTYIPOBOJHUKOBBIX
npeoOpa3oBaTeneil, a Takke JOMOJIHUTEIEHOTO
RIIEKTPOOOOPYIOBaHUS, BXOSIIETO B COCTaB
QJIEKTpUYecKoro npusoja. Mimeer npakrtuueckuit
onbIT: HacTpoliku 1 peryinmpoBaHust CKOPOCTH
TUIIOBBIX PA30MKHYTBIX CUCTEM
00LIEeNPOMBIIIIIEHHBIX 3JIEKTPONIPUBOAOB, Bribopa
JIEMEHTOB CUJIOBO YaCTH AJIEKTPUUECKOTO
puUBOAA /Ui oOecriedeHus] PyHKIMOHUPOBAHHUS C
3a/laHHBIMH XapaKTEPUCTUKAMHU I10
MPOU3BOAUTEIBHOCTH U SHEPTOdIPHEKTUBHOCTH

DNEKTPUYECKUE MAITHHBI

3naer: CiocoObl obecnieueHus: TpedyeMbIxX
BBIXOJHBIX XapaKTEPUCTHUK DJIEKTPUUECKUX MAIIVH,
TeopeTnyeckne NpeanOChUIKY IPOEKTUPOBAHUS
IEKTPUYECKUX MAIIUH U METOJBI UX pacuera,

Bu bl 271€eKTpUYECKUX MAllliH U UX OCHOBHBIE
XapaKTepUCTUKH; HKCIUTyaTallMOHHbIe TPEOOBAHUS K
[Pa3IUYHBIM BUIaM JIEKTPUUYECKUX MAIIUH;
WHCTPYMEHTAPUH 111 U3MEPEHUS U KOHTPOJIS
OCHOBHBIX [TAPAMETPOB TEXHOJIOTUUYECKOTO
[poLECCca; TOKA3aTeNIN KaueCTBAa TEXHOJIOTHYECKOTO
polecca U METO/IbI UX OIpe/ieIeHHUs] YMeeT:
CdopmynupoBaTh TpeOOBaHUS K TapaMeTpam U
BBIXOJHBIM XapaKTEPUCTUKAM AIEKTPUUECKUX
MallliH ¢ y4eTOM paboThl UX B KOHKPETHBIX
2JIEKTPOTEXHOJIOTMYECKUX YCTaHOBKaX, PemaTh
BOIPOCHI TPOEKTUPOBAHUS MEKTPUUECKUX MALLIUH
[Pa3IUYHON MOLTHOCTH, PAa3JINYHBIX BUIOB U
pa3IMYHOrO Ha3Ha4eHUs, KOHTpoIupoBaTh
MPAaBUJIBHOCTH MOJTY4YaeMbIX JTaHHBIX U BHIBOJIOB;
NPUMEHSTH U POU3BOIUTH BHIOOD
PIIEKTPOIHEPTETUYECKOTO U DJIEKTPOTEXHUYECKOTO
000pYIOBAHUS: SIEKTPUUECKUX MAIH;
MHTEPIIPETUPOBATH IKCIIEPUMEHTAIbHbBIE JAHHbIE U
COIOCTABIIATh UX C TEOPETUUECKUMH MOJIOKEHUAMU
Mmeet npaktnaecknid onsIT: [IpakTraeckoro
NIPUMEHEHNS CTaHAAPTHBIX METOIUK pacuéra
BBIXOJHBIX TAPaMETPOB AIEKTPUUECKUX MAIINH
Pa3JIMYHOTO TUIA UCTIOIHEHUs, PaboThI C
TEXHUYECKOU U CIIPABOYHOM JIMTEPATYpPOH;
HaBBbIKAMHU pabOThI B MPUKJIAIHBIX TAKETAaX
MathCAD, MATLAB, Simulink, Mcrions3oBanus
COBPEMEHHBIX TEXHUYECKUX CPENICTBA B

npodeccroHaIbHOM 00JIaCTH; ONTBITOM PaOOTHI €




npubOpaMu M YCTAaHOBKAMH IS
DKCTICPUMEHTAJIBHBIX UCCIIETOBAHUIN; OITBITOM
OKCIICPUMCHTAJIbHBIX I/ICC.HG,HOBaHI/Iﬁ PECIKUMOB
Pa0OTHI TEXHUYECKUX YCTPOUCTB 1 OOBEKTOB
DIIEKTPOIHEPTETUKU U IIIEKTPOTEXHUKH

DIIEKTPUIECKUI MTPUBOJT

3naeT: Ha3Hauenue, aneMeHTHYI0 0asy,
XapAKTEPUCTUKU U PETYIUPOBOYHBIE CBOMCTBA
DJIEKTPOINIPUBOIOB € IBUTATEIISIMU IIOCTOSSHHOTO U
MEPEMEHHOT0 TOKa, MaTeMaTH4eCKOe OIMCAHNE,
CXEMBbI BKJIFOUEHHUsI, OCHOBHBIC IIAPAMETPhI U
JIEMEHTBI TPOEKTUPOBAHUS HIIEKTPOIPUBOIOB
YMmeer: [IpuMeHsTh, SKCIUTyaTUpOBaTh U
MPOU3BOANUTD BBIOOD AMEKTPUUYECKUX alIaparos,
MallUH, 3JIEKTPUYECKOTO IIPUBOAA; IIPOBOAUTH
TUIIOBBIE JTA0OPATOPHBIE UCTIBITAHUS DJEKTPHUUECKUX
[IPUBOJIOB; aHAJIU3UPOBATh [IAPAMETPHI U
TpeOOBaHUS ICTOUHUKOB IMUTAHUS, a TAKXKE
XapaKTEPUCTUKU HArpPy3KH, KAK OCHOBBI
TEXHUYECKOTO 3aJaHus I IPOEKTUPOBAHUS
DJIIEKTPOIIPUBOIOB U UX KOMIIOHEHTOB,
Hcnonp30BaTh NpUOIMKEHHBIE METOBI pacyeTa u
BbIOOpA OCHOBHBIX 3JIEMEHTOB AJIEKTPUUYECKUX
MPUBOIOB; pa3padaThiBaTh U aHAJTU3UPOBAThH
[IPOCTBIE MOJIEIIN DIIEKTPOIIPUBOIOB U UX DJIEMEHTOB
MMmeet npaktnueckuil onsIT: [IpoBenenus
CTaHJAPTHBIX UCIBITAHUN DJIEKTPOIHEPIETUUECKOTO
U 3JIEKTPOTEXHUYECKOTO 000PYIOBaHUS U CUCTEM;
HaBbIKAMM aHAJIM3a IIPOCTHIX MOZACIIEH
2JIEKTPOINPUBOIOB, Pacuera, IpOEKTUPOBAaHUS U
KOHCTPYUPOBAHUS DIIEKTPOIHEPTETUYECKOTO U
PIIEKTPOTEXHUUECKOTO 000PYIOBAHMSI U CUCTEM

DIEKTPOIHEPTETUIECKUE CUCTEMBI U CETU

3unaet: [IpyHIMIIBI epeaayn U pacrpeaeaeHus
DJIEKTPOYHEPIUHU; OCHOBY KOHCTPYKTUBHOIO
BBIMIOJTHEHUS BO3IYLIHBIX U KaOEIbHBIX JTUHUM
DJIEKTPOIIEpEadd, METObI pacyeTa peKUMOB
[pabOThI ANIEKTPOIHEPTETUYECKUX CUCTEM U CETEM,
METO/IbI PETYIUPOBAaHUs HANIPSHKEHUS, KOMIICHCALIUU
[apaMeTpOB M PEaKTUBHON MOIIHOCTH B
DIIEKTPUUYECKUX CETSIX, OOIIUI aIropuT™
MIPOECKTUPOBAHMS DJEKTPUUECKUX CETEH, aJITOPUTM
BbI0Opa HOMUHAJIBHBIX HANTPSKEHUH,
KOH(pUTypaluu CeTH, apaMeTpOB JIEMEHTOB
IEKTPUYECKUX ceTeld, OCHOBHBIE METO/IbI AaHAIIN3a
[PEKUMOB JIEKTpUUEeCcKol ceTh YMeeT: OnpenensThb
rapaMeTpbl CXEMbI 3aMEICHUS OCHOBHBIX
JIEMEHTOB 2JIEKTPOIHEPTETUYECKUX CUCTEM U
CETel; paCCUUTHIBATH YCTAHOBUBIIUECS PEKUMBI
2JIEKTPOIHEPIeTUYECKUX CUCTEM U CETEH; BHIOMpaTh
CpECTBA PEryIUPOBaHUs HANIPSOHKEHUS Ha
MOHM>KAKOIIUX ITOACTAHIUAX; PACCYUTHIBATH
TEXHUKO-DKOHOMHUYECKHUE TTOKA3aTEIN BAPUAHTOB
CETH U BHIOMpATh pallMOHAJIbHBIA BADHAHT CXEMBI
cetd, PaccunTeiBaTh mapaMeTpsl peKUMOB
DIIEKTPUYECKUX ceTel FIMeeT MpakTHYeCKUH OMbIT:
Vcrionb30BaHus CIIPaBOYHOM JINTEPATYPhl U aHAIIN3A

[pe3yJBTAaTOB PACUETOB PEKUMOB PabOThI




DIIEKTPOIHEPTETUICCKUX CUCTEM U ceTeld, OleHKH
PEXKUMOB PaOOTHI AJIEKTPOIHEPTETHUECKUX CeTel

OO6m1as sHepreTUKa

3HaeT: MeTobl U cpeficTBa AJIsl MOTYYEHUS
uHGOPMAITIH 00 ITEKTPOCTAHIUAX PA3TUIHBIX
BUJIOB, IPUHIIUIIAX PAOOTHI M YCTPOIMCTBA
DHEPreTUYECKUX YCTAaHOBOK, OCHOBHBIX BHIAaX
SHEPreTUYECKUX PECYPCOB YMEET: BhIMOTHATH
pacyeT U aHaJIN3 OCHOBHBIX [TAPaMETPOB
QreKTpocTaHui iMeeT mpakTHYeCcKui OMbIT:
Pacu€Ta OCHOBHBIX XapaKTEpUCTHUK U MOKa3aTelen
pabOoTHI PA3TMYHBIX DJIEKTPOCTAHIINNA, HABBIKAMH
MCTIOJIb30BaHUS HCTOYHUKOB UH(OPMAIIUHU IO
JTUCIUIUIMHE ¥ KOMITbIOTEpa KaK CPeJICTBA pabOThI €
HEW

YyeOHasi mpaKkTHKa, 03HAKOMUTEIbHASI IPaKTUKa (2
CEeMEeCTD)

3HaeT: MeTonuku noucka, cbopa u 00paboTKu
UH(OPMAITNH; aKTyaJbHBIE POCCUHCKUE U
3apyOeKHble HICTOYHUKH HHpOpMaLuK B chepe
npodeccuoHaNbHOM 1EATEIbHOCTH; METOJ
CHUCTEMHOT0 aHajn3a, OCHOBHbIE IPUEMBbI U HOPMBI
COLIMAIBHOTO B3aWMOJICHCTBUS; OCHOBHBIE TTOHSTHUS
U METObI KOH(PIUKTOIOT UM, TEXHOJIOTHH
MEXIMYHOCTHON U TPYNIIOBOM KOMMYHMKAIUU B
N1e10BOM B3auMoiecTBIM, OCHOBHBIE TapaMeTphl
TEXHOJIOTHUYECKUX MPOIECCOB, IEKTPOTEXHUIECKUX
KOMILIEKCOB U TPeOOBaHMs, IPEABABISIEMbIE K HUM
YMmeert: [IpuMeHATh METOAMKY MOUCKa, cOopa 1
00paboTKN MH(POPMAIMH; OCYIIECTBIAT
KPUTUYIECKUI aHAIN3 U CHHTE3 WH(POPMAIINH,
MOJTY4YEHHOM U3 Pa3HbIX UCTOUYHHKOB; IPUMEHSTh
CHUCTEMHBIN TIOIXOT JIJISl PEIICHUS TTOCTaBICHHBIX
3a1a4, YCTaHABIMBATh U MOAJCPKHUBATH KOHTAKTHI,
o0ecreunBaroIye yCIEeIHYy0 padoTy B KOJUIEKTHBE;
PUMEHITh OCHOBHBIE METO/IbI U HOPMBI
COLIMAJILHOTO B3aUMOAECHCTBHUS ISl peain3aun
CBOEH pOJIM M B3aMMOJICHCTBUS BHYTPH KOMAH/IbI,
[IprMeHsTh 3a1aHHYIO0 METONIUKY,
o0ecreunBarolyo TpeOyemMble pexXUMBbI U 3aJjaHHbIE
napaMeTpsl TEXHOJIOrH4Yeckoro npouecca meer
NpaKkTU4eCKHii onbIT: PaboThl ¢ MeTOAaMU TIOUCKa,
cOopa 1 00pabOTKH, KPUTHIECKOTO aHAIIN3a 1
CHUHTE3a HHPOpPMAaLUH; pabOThI ¢ METOIUKON
CHCTEMHOTO TIO/IX0/Ia JUTSl PEIISHHSI TOCTABICHHBIX
3a1a4y, PaboThl ¢ mpocTeHIIMMU METOJaMU U
prUeMaMH COLMATBHOTO B3aUMOJICHCTBUS M PaOOTHI
B KoMaHJie, OLeHKH TpeOyeMBbIX peKUMOB paboThI U
[paboTOCTIOCOOHOCTH 3IEKTPOTEXHUUECKUX
KOMILIEKCOB ITPH 33JJaHHBIX ITapamMeTpax
TEXHOJOIMUYECKOro Ipouecca

[Tpon3BonCTBEHHAS MPAKTHKA, SKCIUTyaTallHOHHAS
rpaxkThka (6 cemecTp)

3naer: CoBpeMEHHbBIE METO/IbI OPraHU3aALUN
KOMaHJTHOH paboThl, OCHOBHBIE TapaMETPhI
TEXHOJIOTMYECKHX IPOLIECCOB, AEKTPOTEXHUUECKUX
KOMILIEKCOB U TPeOOBaHMsI, IPEAbABISIEMbIE K HUM
YMmeer: [IpUMeHATh CTPATEruio COTPYIHUYECTBA IS
JTOCTHIKEHUS TIOCTaBIEHHON 1end, [IpumensTs
3aJJaHHYI0 METOAMKY, 00ECIIeUNBAIOLIYI0 TpeOyeMble

PEKUMBI U 3aJaHHBIC ITapaMETPhI TCXHOJIOTHYCCKOT'O




nponecca MiMeeT npakTU4eCKHil OIIbIT:
B3aumozeiicTBus ¢ ApyruMU 4JieHAMHU KOMaH bl [Tt
ITOCTYIKCHUS ITOCTaBICHHOM 3aaaun, OIeHKH
TpeOyEMBIX PEKUMOB pabOTHI U
[paboTOCTIOCOOHOCTH ANEKTPOTEXHUYECKUX
KOMILJIEKCOB IPH 331aHHBIX MapaMeTpax
TEXHOJIOTMUYECKOT0 Mpolecca

4. O0béM 1 BUIBI YUeOHOIl padoThI

OO6m1as TpyA0€MKOCTh JUCHUILUIMHBI COCTaBISET 4 3.€., 144 4., 26,5 4. KOHTaKTHOM

paboThI

PacnpeﬂeneHHe o ceMeCcTpam

. Bcero B Hacax
Bun yuebnoit paboret 9acoB Howmep cemectpa
8
O6mast Tpy10EMKOCTh AUCIIUTUIMHBI 144 144
AyoumopHvie 3auamusi: 16 16
Jlexuuu (JI) 8 8
[IpakTuyeckue 3aHATUS, CEMUHAPHI U (UJIH) APYTHE BUIBI 0 0
aynuTopHbIX 3aHsaTHil (I13)
Jlabopatopusie pabotsl (JIP) 8 8
Camocmosmenvuas paboma (CPC) 117,5 117,5
C IPUMEHEHUEM JMCTAaHIIMOHHBIX 00pa30BaTeIbHBIX 0
TEXHOJIOTHIA
ITogroroBka Kk TecTam 35 35
[TonroToBka K sK3aMeHY 52,5 52.5
[ToaroroBka u ohopmMIIEHHE OTYETOB TIO JIAOOPATOPHOI
pabote Ne3 10 10
[ToaroroBka u odopmiIeHHE OTYETOB IO JTAOOPATOPHOI
pabote Nel 10 10
IToaroroBka u ohopmiIeHHE OTYETOB TIO JIAOOPATOPHOM
pabote No2 10 10
KoHcynpranyy u npoMeKyTo4Hast aTTeCTaIus 10,5 10,5
Bu koHTpoOJIs (3a4eT, 1ud.3a4eT, SK3aMeH ) - 9K3aMEH

5. CoaepkaHue TUCHMIITIMHBI

O0beM ayTUTOPHBIX 3aHATUH 0 BUIaM

pa;fena HaumenoBaHue Pa3aciioB TUCHUIIIMHBI B Jacax
Bcero JI 113 JIP

1 [MuxkpomnpoueccopHbl€ CPEJCTBA B IEKTPOIPUBOJIE 2 2 0 0

) CoBpeMEHHbBIE MUKPOIIPOLIECCOPHI U ) ) 0 0
MUKPOKOHTPOJIIIEPHI

3 BocbMupaszpsiiHble MUKPOKOHTPOJUIEPHI IS 4 ) 0 )
BCTPaNBAEMbIX CUCTEM

4 [IporpamMupoBanue Ha Accemonepe 3 ) 0 6
MHUKPOKOHTpOIuIepoB AVR




5.1. Jleknun

No Ne
JICKIIMH[pa3iena

HaumenoBanue uimn KpaTKOC COACPIKAHUC JICKIIMOHHOT'O 3aHATHA

Koi-
BO
4acoB

KoMOuHaIOHHBIE U TIOCIIEA0BATEILHOCTHBIE HU(POBBIE 1 MUKPOIPOLECCOPHBIE
ycrpoiictsa. Jlorndeckue snemenTsl. HazHaueHue, IpUHIUITNATIBHBIE CXEMBI,
TaOJINIbl HICTUHHOCTH, BAPUAHTHI UCIIOJHEHUS! KOMOMHALIMOHHBIX YCTPONCTB:
nemupaTopoB, CyMMaTOpOB, MyJIbTUILIEKCOPOB. HazHaueHue, NpuHIMIIHAIbHAS
cxeMa, TadnIla HCTUHHOCTU apU(PMETUKO-IOTHYECKOTO YCTPOMCTBA. DIEMEHTHI
namsaTu. Tpurrepsl. RS-tpurrep. D-tpurrep, T-tpurrep. J[BouuHble 1 JBOMYHO-
eCATUYHbIE cueTYMKU. [I[puMeHeHre MUKPOIIPOIIECCOPHBIX YCTPOMCTB B CUCTEMAX
HIIEKTPOIPUBOIA: TUPUCTOPHBIE ITpeoOpa3zoBaTely, Npeodpa3oBaTeNId YaCTOTHI,
[TPOMBIIIIEHHBIE KOHTPOJUIEPBI, TEMIIEPAaTYpPHbIE KOHTPOJUIEPHI, IpaliBepPbI
1aroBbIX ABUraresiei. Peructpel. [lapasuienbHble U OCIIEN0BATEIIBHBIE PEKUMBI
nepenayu AaHHbIX. [IpoTokossl nepenaun nanHbIX. OCHOBHBIE BUIBI U
XapaKTEPUCTUKH IEMEHTOB naMsTH. OneparuBHas namsaTh. Cratudyeckas u
nuHamuueckas popma xpaneHus gaHHbIX. [lamsate SRAM u DDR. IoctosHnast
[aMATh. TUIIBI IOCTOSTHHOW ITAMSTH B MUKPOIIPOLIECCOPHBIX YCTPOUCTBAX.
FLASH-namste. [lamste EEPROM.

[Tonsitue MukpokoHTposuiepa. CTpyKTypa U OCHOBHBIE 3JIEMEHTHI
MUKPOKOHTpoIiepa. Turbl (yHUBEpcalbHbIe, CHICIMAIN3UPOBAHHbBIE U IU(POBHIE
CUTHAJIBHBIEC TIPOIIECCOPHI), Pa3psSAHOCTH (8-, 16-, 32-) 1 GUPMBI U3TOTOBUTETCH
mukpokoHTposiepoB (Intel, Analog Devices, Microchip, STM, Atmel). DSP-
npoueccopbl. Mukpomnporueccopsl. [loHATHE, OCHOBHBIE 31IEMEHTBHI, TUIIBL, IIIMHbI
aHHBIX, aapeca U ynpapiaeHus. CTpyKTypa MUKpOIpoleccopa. ApXUTEKTypa
MUKpoIpolieccopa. TeXHOI0rusl U3roTOBIEHHsI MUKpoIpoLeccopoB. ['apBapackas
u [Ipunctonckas apxurekrypa. RISC- u CISC-npoueccopsl. CucteMa koMaHs
MUKpOIIpOLIECCOopa.

8-MHu pa3psaHbIe MUKPOKOHTpoJuiepsl AVR dupmbr Atmel - npumenenue,
CTPYKTYpa, OCHOBHBIE XapaKTEPUCTUKH, 00acTh MPUMEHEHHUSI, KapTa MaMaTu
MuKpokoHTposiepa ATmega 8535. IlamsTh mporpaMm - pa3MeleH|e NporpamMmbl
U TaHHBIX B namsaTu. OneparuBHas MaMATh - pa3MelIeHHe PErUCTPOB 00IEro
Ha3HAYCHUs, PETHCTPOB BBOJA/BBIBO/IA, CBOOOHOTO MPOCTPAHCTBA U CTEKA.
[Tepudepuiinbie ycrpoiicTBa MukpokoHTposuiepa ATmega8535. [lpumenenue
MOPTOB BBO/IA/BBIBO/A, PETHCTP HAIPABJICHUS MEepeladyl JaHHBIX, PErHCTP
COCTOSIHMSI, perucTp naHHbIX. [IpuMepsl onpenenenus nopros. [Ipumenenue
00J1acTH CTEKa: BpEMEHHOE Pa3MEILEHUE IaHHBIX, UCIIOJIb30BAHNE OAIPOTrpamMMm,
MCII0JIb30BaHUE NpepbiBaHui. MHunmanu3anus ykasarens creka. CoxpaHeHue u
YTEHHUE aJpeca BO3BpaTa U3 cTeKa npu padore noamnporpamm. Cucrema
MpepbIBaHU MUKPOKOHTposuiepa ATmega8535. Tabnuia BEKTOpOB MpephIBaHUIMA
MUKpPOKOHTposuiepa. IIpuopurer npepreiBanuii. Mackupyemble 1 HEMAaCKUPyEMBbIE
npepsiBanusd. [locienoBarenbHOCTh PaOOTHI MUKPOKOHTPOJUIEpA HpU
BO3HUKHOBEHUH MPEPHIBAHUS. 8-MU pa3psaHble TaliMepbl MUKPOKOHTpOJLIEpA
ATmega8535: cTpykTypa TaiiMepa, pe:KUMbl PaOOThI, OCHOBHBIC 3JIEMEHTHI
TaiiMepa, MoCJIeA0BaTeILHOCTh paOOTHI 2JIEMEHTOB TaiiMepa. diaru peructpa
yrpasnerus TaitmepoB TCCRO/TCRR2. Pabora 8-Mu pa3psaHbIx TaliMepoB B
pEeXKMMeE pacueTa BpeMEHHBIX HHTEpBajioB. Pabora Taiimepos B pexume [IIVM.
[IpepriBanus 8-Mu pa3psaHbIX TaliMepoB. [Ipumep nporpaMmsl.

SA3BIKK TPOrpaMMUPOBAHUS MUKPOIIPOIECCOPHBIX YCTPOUCTB. A3bIKH CPETHETO U
BBICOKOTO YPOBHS: JOCTOMHCTBA U HepocTaTku. [lonstue AccemOnepa. Accemomnep
17151 MUKpOKOHTpOJITIepoB AVR. OCHOBHBIE 37IEMEHTHI A3bIKa. ApUPMETHICCKHIE U
JIOTUYCCKUE KOMaHAbl AcceMGHepa, JIUTCIIBHOCTD UCITIOJIHCHUA KOMAaH/,
3aHnMaeMas namsaTh. Komanae! casura. burossie komanabl. @opmaTt KoMaH bl Ha

AccemOiiepe, 3JIeMEeHThI KOMaH/1bl, KO/ OTlepalyu, onepanibl. JIMpeKTHBBHI.




Maxkpocsl. Komansl nepexosia. YCIoBHBIN 1 0€3yCIOBHBIN EPEXOI.
OTHOCHUTEBHBIN, KOCBEHHBINM U a0COJIIOTHBIN 0€3yCIIOBHBIE TIepexobl. Br130B
MOANPOrPAaMMBI: OTHOCHUTENbHBINH, KOCBEHHBIN 1 a0CONIOTHBIN. 3aBepIleHne
npepbiBaHus. TUIIBI YCIOBHBIX TiepexooB. [lepexox mo dary. PaGora creka nmpu
nepexofax. JIMTenbHOCTh UCTIONHEHHS KoMaH 1 niepexofia. CriocoOsl afpecanun
nanHbIX. Hemocpencreennas agpecanus. [Ipsmas agpecanus. KocBeHnas
anpecauusd. OTHocuTenbHas aapecanus. Komanipl nepechluiky JaHHbBIX.
/[MTeNnbHOCTh NCIOJTHEHUST KOMAH/T YTEHUS U 3alUCH JaHHBIX. [Ipumepsl
[IPOrPaMM.

5.2. llpakTyeckue 3aHATHS, CEMHUHAPbI

He npenycmorpeHsl

5.3. JIaboparopHbie padoThI

Ne
3aHATHSA

Ne

paznena

HanMeHnoBanue niam KpaTkoe coziepkaHue 1adopaTopHOi paboThl

Koi-
BO
4acoB

3

JlaGopatopHas pabota Nel. Peanuzarust JOru4eckoil CHCTEMbI aBTOMATH3AIIMN Ha
MUKPOKOHTPOJLIEPE.

JIaGoparopHas pabora Ne2. Peanuszanus nporpammsl "Oerymmii oroHs"
[IPOrpaMMHOM 3aJEPIKKOM.

Jlabopatopnas padota Ne3. Bocsmupaszpsiaasie Taiimepsl TO u T2 B pexxume
(hopMHPOBaHUSI BPEMEHHBIX UHTEPBAJIOB.

3amura madopaTopHbIX padboT Nel-Ne3

5.4. CamocrosiTeqibHasi padoTa CTyIeHTa

Brimonmaenne CPC

Crnucoxk nureparypsl (¢ yKazaHUEM

IMogsug CPC pas3zenos, ras, CTpaHull) / ccbuika Ha  [CemecTp| BO

pecypc

Koi-

q9aCOB

[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; [Hom. aut., 2]: ¢.9-110, c.143-
160 OYM/I: [OcH. nur., 2]: ¢.148-199,

IloaroToBka K TecTaM c.230-278, ¢.390-397; [omn. nut., 6]: c. 145- 8

316 T10O: [1], [2], [3]. UadopmarmoHHEIE
cIipaBoYHbIE cuctemsl: [1], [2].
OTedecTBEHHBIE U 3apyOCKHBIC ITEYaTHBIC
KypHasel o aucuuruiune: [1], [2], [3], [4],

[5].

35

Iloaroroska K 3K3 aMCHY

[TYMJ: [OcH. auT., 1]: ¢.161-200, c.263-
368, c. 373-475, ¢.557-593; [OcH. nur., 2]:
c.583-665, c. 666-714; [om. auT., 1]: c. 28-
47, c.48-78, ¢.79-112, ¢.113-154, ¢.201-255.
[Hom. nut., 2]: ¢.9-110, c.143-160 DYMU:
[OcH. murt., 1]: ¢.76-80; ¢.102-157; [OcH.
uT., 2]: ¢.148-199, ¢.230-278, ¢.390-397;
[Hdom. mut., 3]: c. 37-111; [don. nut., 6]: c.
145-316; [MIICPC, 4]: c.12-47, ¢.48-69, c.
70-109. T10: [1], [2], [3]. UadopmanmioHHbBIE

52,5




CripaBOYHbIE cUCTEMBI: [1], [2].
OTteuecTBEHHBIE U 3apyOeKHbIE TTeYaTHbIE
KypHalbel o qucuuruinge: [1], [2], [3], [4],

[5].

[ToaroroBka u 0ohopMIIEHHE OTYETOB IO
nmabopaTtopHoit padore Ne3

[TYM/: [OcH. nur., 1]: ¢.557-593;
[MIICPC, 1]: ¢.100-120; ¢.275-297, c.314-
326; OYM/L: [OcH. mut., 1]: ¢.14-69; [OcH.
muT., 2]: ¢.255-278; [MIICPC, 4]: c. 110-
288; ¢.517-520; [MIICPC, 5]: ¢.53-66 T10:
[1], [2], [3]. UudopMmarimoHHbIE cCTIpaBOYHBIC
cuctemsl: [1], [2]. OTedecTBeHHBIE B
3apyOe)KHBIE TIEYaTHBIE KyPHAJIBI 1O
nuctuomune: [1], [2], [3], [4], [5]-

10

[ToaroroBka U 0(OpPMIIEHHE OTUETOB TIO
nmaboparopHoii pabote Nel

[TYM/: [OcH. nur., 1]: ¢.557-593;
[MIICPC, 1]: ¢.169-c.178, ¢.275-297, c.314-
326; OYMJL: [OcH. nurt., 1]: ¢.14-69; [OcH.
uT., 2]: ¢.248-255; [MIICPC, 4]: c. 110-
288; ¢.517-520; [MIICPC, 5]: ¢.8-25 TIO:
[1], [2], [3]- UudopmarimoHHbIE CTIpaBOYHBIE
cuctemsl: [1], [2]. OTeuecTBeHHBIE U

3apyOe)KHbIE TIEYaTHBIE KypHAJIbI MO
nucomrumaae: [1], [2], [3], [4], [5].

10

[TonroroBka u opopmIIEHHE OTIETOB TIO
nabopaTopHoi pabote No2

[TYM/: [OcH. nur., 1]: ¢.557-593;
[MIICPC, 1]: c.41-100; ¢.169-¢c.178, ¢.275-
297, ¢.314-326; OYMU: [OcH. nut., 1]:
c.14-69; [OcH. nut., 2]: c.114-199;
[MIICPC, 4]: c. 110-288; ¢.517-520;
[MIICPC, 5]: c.26-38 T1O: [1], [2], [3].
NH(popMaIllmOHHBIE CIIPABOYHBIC CUCTEMBI:
[1], [2]. OTeuecTBeHHBIE U 3apyOEKHBIC
[e4aTHbIC KypHaJIbI 10 AUCHUIUINHE: [1],

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

10

6. Tekymuii KOHTPOJIb YCNIEBAEMOCTH, POMEKYTOYHAS aTTeCTANMNSA

KonTpoib kauecTBa 0CBOSHHS 00pa30BaTeIbHOM IMPOTPAMMBbI OCYIIESCTBIISICTCS B

cootBercTBHH ¢ [Tonokenrem o OaTbHO-PEUTUHTOBON CUCTEME OTICHUBAHUS PE3YIbTATOB
y4eOHOU JIeSITENIbHOCTH 00yYarOIIUXCSl.

6.1. KouTpoabHusie meponpusitusa (KM)

Haspanue -
Ne | Ce- Bun Makc. THIBa-
KOHTPOJILHOTO Bec [Topsimox HaurcneHus: 6amioB
KM|mectp| xoHTpOmS MEpOTPHSITHS Oamn eTcs B
[TA
TectupoBanue (1o pazzaeny 1)
OCYUIECTBIISIETCS [10 OKOHYAHUU
V3y4EHUs] COOTBETCTBYIOIUX TEM
Texymmii Kkypca B "Onexrpornrom FOYpI'Y".
1 8 KOHTDOITH Tecr 01 0,1| 5 |TectupoBaHHE BBIIOIHAETCS DK3aMEH
Ka)X/IbIM CTYJICHTOM WHAWBUIYAIBHO
Ha KoMIbroTepe. Tect cocTout U3 5
BOIIPOCOB, MO3BOJISIFOIINX OLIEHUTh
3HAHHA CTY/ICHTA 110 U3y4aeMOM




teme. Ha otBeThl oTBOIUTCA 15
MHUHYT. KonuecTBO MOMBITOK 1.
[IpaBriIbHBII OTBET HA Bonpoc — 1
Oay1. HempaBUIbHBIN OTBET Ha
Borpoc — () OaoB.

Texymui
KOHTpPOJIb

Tect 03

0,1

TectupoBanue (1o pazzaeny 1)
OCYUIECTBIISIETCS [10 OKOHYAHUU
M3y4EHUs] COOTBETCTBYIOIIUX TEM
Kypca B "OnexkrponHoM FOVYpI'Y".
TecTupoBaHue BBINONHSIETCS
Ka)KIbIM CTYJIEHTOM MHIWBHUYaJIbHO
Ha KoMIbroTepe. Tect cocTout U3 5
BOIIPOCOB, MO3BOJISIFOIINX OLIEHUTh
3HAHUA CTY/IEHTA 10 N3y4aeMOu
teMme. Ha oTrBeTnI oTBOgMTCS 15
MuHYT. KomuecTBo nonsITok 1.
[IpaBUIIBHBIN OTBET HA BOIIPOC — |
6amu1. HenpaBuiibHBIN OTBET Ha
Borpoc — 0 6asnos.

OK3aMCH

Texymui
KOHTPOJIb

JlaGopatopnas pabota
Nel

0,1

JlaGopatopHas pabota
[peHa3HaYeHa JUIsl 3aKpeTUIeHUs
3HaHui 1o TeMe "BocsmupaspsaHbie
MUKPOKOHTPOJUIEPHI st
BCTPOEHHBIX cucteM" (pasznen 3) u
BBIIAETCS B COOTBETCTBUU C
BapHaHTOM U3 METOINYECKUX
YKAa3aHHUM U1 CAMOCTOSATEIIbHOU
paboTHI CTyeHTAa. 3aaHue
BKJIIOYAET B ce0s pa3paboTKy
MpoeKkTa (IIpeaIBapUTEIbHOE
JToMalllHee 3a/1aHue),
JIEMOHCTpAIMIO padOThI IPOEKTa Ha
KOHTpoJIepe, ohopMIIeHHE OTUeTa,
3aIUTY M0 TEOPETUUECKUM
BonpocaM u3 cnucka. [Ipu 3amure
CTYJIEHTY 3aJIa€TCsl HE MEHEEe Tpex
BONpocoB. Kpurepuu BoICTaBIEHNSA
0aJioB:

0 6amnos: IlpeaBapurenspHoe
JTOMAIIIHEE 3a/laHue HE CIEJIaHO.
JleMOHCTpaIys 3a1a4u Ha
KOHTpOJUIEpE HE MPOU3BEICHA.
Oruer He cnaH. He nan oTBeT HU Ha
OJIMH BOIIPOC.

1 6amn: [IpenBaputensHoe
JTOMAIIIHEE 3a/1aHue C/IETIaHo C
omrOkaMu, TpeOyOIMMU
rcnpasieHus. [[eMoHcTpanus
3a/1a4M Ha KOHTPOJUIEPE HE
npousseneHa. Oruet He caaH. He
JlaH OTBET HU Ha OJIMH BOIPOC.

2 6amna: [IpenBapurensHoe
JTOMAIIIHEE 3a/laHuE CHIETIaHO.
JleMOHCTpanus 3a7a4u Ha
KOHTPOJUIEPE HE NPOU3BE/ICHA.
OtyeT He cnad. He nan oTBeT HU Ha

OK3aMCH|




OJIMH BOTIPOC.

3 6amna: [IpenBapurenpHOE
TOMalllHEe 3a/IaHUE CJIETIaHO.
JleMOHCTpanus 3aa4u Ha
KOHTpoOJUIepe mpou3BeaeHa. OTyer
CaH, IPOBEpKa OTYETa BHISIBUIA
OIMOKH, TPEOYIOIINE UCIIPABICHUS.
[lan oTBeT Ha 1 U3 3 TEOpETHUECKUX
BOITPOCOB.

4 6amna: [IpenBapurensHoe
TOMaIllHEe 3a/IaHUE CJIETIaHO.
JleMOHCTpanus 3aa4u Ha
KOHTpoOJUIepe mpou3BeaeHa. OTyer
CaH, IPOBEpKa OTUYETA HE BhISIBUIIA
omu6OoK. [lan oTBeT Ha 2 U3 3
TEOPETUUECKUX BOIIPOCOB.

5 6annos: IIpeaBapurensHoe
JTOMAIIIHEe 3a/laHue CIeTIaHo.
JleMoHCTpanus 3a1a4u Ha
KOHTpoJuIiepe npousseaeHa. Otyer
CIaH, IPOBEPKa OTYETA HE BISIBUIIA
omuOoK. Jlan orBeT Ha 3 u3 3
TEOPETUIECKUX BOIIPOCOB.

Texymnmi
KOHTPOJIb

JlaGopatopnas pabora
No2

0,15

JlaGoparopHas pabota
[peHa3HaueHa I 3aKpeTICHUS
3HAHUU 110 TEME
"[IporpamMMmupoBaHue Ha
acceMmOJiepe MUKPOKOHTPOJIJIEPOB
AVR" (pa3nen 4) u BeIgaeTcs B
COOTBETCTBUU C BAPUAHTOM U3
METOJMYECKUX YKa3aHUU JJis
CaMOCTOSTEIILHOM PabOTHI CTYJICHTA.
3agaHye BKIIIOYAET B ce0s
pa3paboTKy MpoeKTa
(mpeaBapuTENbHOE AOMAIIIHEE
3aaHKe), IEMOHCTPAIIUIO pabOThI
[IPOEKTa Ha KOHTPOJIIEpE,
oopmiieHne oTueTa, 3aluUTy 110
TEOPETUUYECKUM BOIIPOCaM U3
cnucka. [Ipu 3amure cTyaeHTy
3a/1aeTCsl HE MEHEE TPEX BOIPOCOB.
KpuTtepuu BhICTaBIeHUS OAITIOB:
0 6amnos: [IpenBapurensHOE
JTIOMAIIIHEE 3a/IaHUE HE CIEJIAHO.
JleMOHCTpanus 3a1a4u Ha
KOHTPOJUIEPE HE NPOU3BE/ICHA.
Otuet He caad. He gag oTBeT HU Ha
OJIMH BOIIPOC.

1 6amn: [IpenBapurensHOE
JTOMAIIIHEE 3a/1aHUE CIETIaHO C
omnOKamMu, TpeOyOINMMHU
vcrpaBineHus. JleMoHcTpanus
3a/1aul Ha KOHTPOJIEpE He
npousBeneHa. Otuet He caaH. He
7TaH OTBET HU Ha OJMH BOIPOC.

2 6asa: [IpenBaputensHoe

OK3aMCH|




TOMalllHEEe 3a/IaHUE CJIETIaHO.
JleMOHCTpanus 3aa4i Ha
KOHTPOJUIEpE HE TPOU3BECHA.
Otuet He caad. He nad oTBeT HU Ha
OJIMH BOMIPOC.

3 6amna: [IpenBapurenpHOE
TOMalllHEe 3a/IaHUE CJIETIaHO.
JleMOHCTpanus 3aa4u Ha
KOHTpoJuIepe mpousBeaeHa. OTuer
CaH, IPOBEpKa OTYETAa BHIIBUIA
OIIMOKH, TPEOYIOIINE UCIIPABIICHUS.
[lan oTBeT Ha 1 U3 3 TEOpETHUUECKUX
BOITPOCOB.

4 6amna: [IpenBapurensHoe
TOMalllHEee 3a/IaHUE CJIETIaHO.
JleMOHCTpanus 3a7a4u Ha
KOHTpoJuiepe mpousBeaeHa. OTuer
CaH, IPOBEpKa OTUYETa HE BhISIBUIIA
omu6OoK. [lan oTBeT Ha 2 U3 3
TEOPETUUECKUX BOIIPOCOB.

5 6annos: IlpeaBapurensHOe
JTOMAIIIHEEe 3a/laHue CIeTIaHo.
JleMOHCTpanus 3a1a4u Ha
KOHTpoJuIiepe npousseaeHa. Otyer
cllaH, MPOBEPKA OTUETA HE BHISBUIIA
omuOoK. Jlan orBeT Ha 3 u3 3
TEOPETUUECKUX BOIPOCOB.

Texymnmi
KOHTPOJIb

JlaGopatopnas pabora
No3

0,15

JlaGoparopHas paboTta
[peHa3HauYeHa I 3aKpEeTICHUS
3HAHUM 110 TEME
"[IporpamMMmupoBaHue Ha
acceMmOJiepe MUKPOKOHTPOJIJIEPOB
AVR" (pa3nen 4) u BeIgaeTcs B
COOTBETCTBUU C BAPUAHTOM U3
METOJMUECKUX YKa3aHUU JJis
CaMOCTOSTEIILHOW PabOTHI CTYICHTA.
3agaHye BKIIIOYAET B ce0s
pa3paboTKy MpoeKTa
(mpeaBapuTENbHOE AOMAIIIHEE
3aaHKe), JEMOHCTPAIUIO pabOThI
[IPOEKTa Ha KOHTPOJIIEpE,
oopmiieHne oTueTa, 3alUTy 110
TEOPETUUYECKUM BOIIPOCaM U3
cnucka. [Ipu 3amure cTyaeHTy
3a/1aeTCsl HE MEHEE TPEX BOIPOCOB.
Kputepuu BhICTaBIeHUSs OAIIOB:

0 6amnos: [IpenBapurensHOE
JTOMAIIIHEE 3a/laHUE HE CIEJIAaHO.
JleMOHCTpanus 3a7a4u Ha
KOHTPOJUIEPE HE NPOU3BE/ICHA.
Otuet He cxadH. He gag orBeT HU Ha
OJIMH BOIIPOC.

1 6amn: IIpenBapurensHOE
JTOMAIIIHEE 3a/1aHUE CHIETIaHO C
omnOKamMu, TpeOyOINMMHU

HCITPAaBJICHUS. I[GMOHCTpaL[I/ISI

OK3aMCH|




3a/1a4M Ha KOHTPOJLJIEPE HE
npousBeaeHa. Otuert He caaH. He
JTaH OTBET HHU Ha OJIUH BOIIPOC.

2 6amna: [IpenBapurensHoe
TOMalllHEe 3a/IaHUE CJIETIaHO.
JleMOHCTpanus 3aa4u Ha
KOHTPOJUIEpE HE TPOU3BECHA.
Otuet He caad. He nag oTBeT HU Ha
OJIMH BOIIPOC.

3 6amna: [IpenBapurenpHOE
TOMaIllHEe 3a/IaHUE CJIETIaHO.
JleMOHCTpanus 3aa4u Ha
KOHTpoJuiepe mpousBeaeHa. OTuer
CaH, IPOBEpKa OTYETa BHIIBUIA
OIMOKH, TPEOYIOIINE UCIIPABIICHUS.
/lan oTBeT Ha 1 U3 3 TEOpETHUUECKUX
BOITPOCOB.

4 6amna: [IpenBapurensHoe
TOMalllHEe 3a/IaHUE CJIETIaHO.
JleMOHCTpanus 3a7a4u Ha
KOHTpOJuIepe mpousBeaeHa. OTuer
CaH, IPOBEpKa OTYETa HE BhISBUIIA
omu6OoK. [lan oTBeT Ha 2 U3 3
TEOPETUUECKUX BOIIPOCOB.

5 6annos: IIpeaBapurensHoe
JTOMAIIIHEe 3a/laHue CIETIaHo.
JleMoHCTpanus 3a1a4n Ha
KOHTpoJuiepe npousseaeHa. OTyer
claH, MPOBEPKa OTUETA HE BHISBHUIIA
omuOoK. Jlan orBeT Ha 3 u3 3
TEOPETHUUECKUX BOIPOCOB.

Texymnmi
KOHTPOJIb

Tect 1. Jlornueckue
3JIEMEHTHI

0,1

TecTupoBaHue 110 TEME:
«CoBpeMeHHbIE MUKPOTIPOIIECCOPHI
1 MUKPOKOHTPOJIIIEPBD (KOHTPOJIb
pasnena 2) oCymecTBISIETCS 0
OKOHYAaHUU U3yYEHUs
COOTBETCTBYIOILIIUX TEM Kypca B
"OnexrponHom HOYpI'Y".
TecTupoBaHue BBINONHSIETCS
KaKIbIM CTYIEHTOM MHIWBHYaJIbHO
Ha koMmIbloTepe. Tect cocTout U3 5
BOIIPOCOB, IMO3BOJISIFOIINX OLIEHUTh
3HAHUS CTYIEHTA [0 N3y4aeMoi
teme. Ha orBeThl oTBOIMTCA 15
MHUHYT. KonuecTBO MOMBITOK 1.
[IpaBrIbHBII OTBET HA Bonpoc — 1
Oayu1. HermpaBUIbHBIN OTBET Ha
Bonpoc — 0 6amios.

OK3aMCH|

Texymni
KOHTPOJIb

Tect 2. Anrebpa 0oTuKu

0,1

TectupoBanue no teme:
«CoBpeMeHHBIE MUKPOTIPOIIECCOPHI
1 MUKPOKOHTPOJUIEPH (KOHTPOJIb
pasnena 2) oCyIecTBISIETCS 0
OKOHYaHHU U3YUYCHHS
COOTBETCTBYIOIIUX TEM Kypca B
"OnexrporHom IOYpI'Y".

TGCTI/IpOBaHI/Ie BBITTIOJIHSACTCA

OK3aMCH|




KQ)KJIbIM CTYIEHTOM UHAUBUAYAIBHO
Ha KoMIlbloTepe. TecT cocTout u3 5
BOIIPOCOB, TO3BOJISIFOIINX OLIEHUTh
3HAHUS CTY/ICHTA I10 U3y4aeMou
teme. Ha otBeThl oTBOIUTCA 15
MHUHYT. KonuecTBO MOMBITOK 1.
[IpaBuiIbHBIN OTBET Ha Bonpoc — 1
Oay1. HempaBUIbHBIN OTBET Ha
Borpoc — () OayoB.

Texymnmi
KOHTPOJIb

Tecr 3.
KombOuHamonHnsie
yCTpOWCTBa

0,1

TecTupoBaHue 110 TEME:
«CoBpeMeHHbIE MUKPOTPOIIECCOPHI
1 MUKPOKOHTPOJIIIEPHD (KOHTPOJIb
pasnena 2) oCymecCTBISIETCS 0
OKOHYAaHHU U3yUYEHUs
COOTBETCTBYIOILLIUX TEM Kypca Ha
nopraie "OnexkTpoHHslid OYpI'Y".
TectupoBaHue BHINOIHSIETCS
KayKIbIM CTYJIEHTOM MHIWBHYaJIbHO
Ha koMmIbloTepe. Tect cocTout U3 5
BOIIPOCOB, IMO3BOJISIFOIINX OLIEHUTh
3HAHUS CTYIEHTA [0 U3y4aeMoi
teme. Ha orBeTs! oTBOIMTCS 15
MHUHYT. KonuecTBO MOMBITOK 1.
[IpaBuiIbHBIN OTBET HA Bonpoc — 1
Oayu1. HempaBUIbHBIN OTBET Ha
Bonpoc — 0 6asios.

OK3aMCH|

Texymnii
KOHTPOJIb

Tecr 4.
[locnenoBarenbHOCTHBIE
yCTpOWCTBa

0,1

TectupoBanue no teme:
«CoBpeMeHHbIE MUKPOTPOIIECCOPHI
1 MUKPOKOHTPOJUIEPHD (KOHTPOIIb
pasnena 2) oCyIecTBISIETCS 0
OKOHYAaHUU U3yYEHUS
COOTBETCTBYIOILIIUX TEM Kypca B
"OnexrporHom IOYpI'Y".
TecTupoBaHue BBINOITHSIETCS
Ka)KIbIM CTYIEHTOM MHIWBHYaJIbHO
Ha koMmIbroTepe. Tect cocTout U3 5
BOIIPOCOB, IO3BOJISIFOIINX OLIEHUTH
3HAHUA CTY/IEHTA [0 N3y4aeMOou
teme. Ha orBeTs! oTBOIMTCS 15
MHUHYT. KosmyecTBo nonsITok 1.

[ IpaBuiIbHBIN OTBET Ha Bonpoc — 1
Oayu1. HempaBUIbHBIN OTBET Ha
Bonpoc — 0 OaoB.

OK3aMCH|
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ITpome-
KyTOUHAas
aTTecTanus

OK3aMeH

JK3aMeH MPOBOAMUTCS B MHCbMEHHOM
¢dbopme. B ounet BxoquT 2
TEOpETUUECKUX Bompoca u 1 3a1aya.
Ha pemenue Ounera naercs 1 gac.
[lopsimox HauMceHus: 6aNIoB:

(0 GamnoB: 3ajaua He penieHa. He
7TaH OTBET HU Ha OIUH U3
TEOPETUYECKUX BOIIPOCOB.

1 6amn: 3agaua He pemreHa. [lan
OTBET Ha | u3 2 TeopeTndecKux
BOIIPOCOB.

2 Oanna: 3amava He penieHa. Jlan

OTBET Ha 2 U3 2 TEOPETUUECKUX

OK3aMCH




BOIIPOCOB.

BOTIPOCOB.

BOIIPOCOB.

3 Oama: 3ajmada perieHa, He J1aH
OTBCT HU HA OAWH U3 TeopeTI/I‘-ICCKI/IX

4 6anna: 3amava pemena. J[an oTBer
Ha 1 U3 2 TEOPETUUYECKUX BOIIPOCOB.
5 6amnos: 3anaua peuiena. [Jan
OTBET Ha 2 U3 2 TEOPETUUECKUX

6.2. Ilpouenypa npoBeaeHusi, KpUTEPHUH OLlEHMBAHUSA

Bun

MIPOMEKYTOYHOMN IIpouenypa npoBeneHus

arTcCTallun

Kpurepun
OLCHUBAHUA

OK3aMCH

OreHka 3a 5K3aMeH PacCUUTHIBAETCS M0 PEUTHUHTY 00y4aroerocs
0 AUCUHUIUIMHE RJT Ha OCHOBE PENTHHIA O TEKYILEMY KOHTPOJIIO
RTtek u peiiTrHra mpoMeXyTouHOM arTectanuu Rma mo ¢opmyse:
Rn=0,6 Rrex+0,4 Rna, roe Rrex=0,1 KM1+0,1 KM2+ 0,1
KM3+0,15 KM4 +0,15 KM5+0,1 KM6+0,1 KM7+0,1 KM8+0,1
KM9 paccuntsiBaeTcsi Ha OCHOBE 0asIoB, HAOPaHHBIX
00y4aronumMcst 1o pe3yJabTaraM TEeKYIIero KOHTPOJIS C YYeTOM
BecoBoro koddduuuenta. lllkana nepeBoga peTUHTA B OLICHKY:
«O1mano» - Rk = 85...100%; «Xopouio» - Rk =75...84%; «
VYnosnerBopurenbHo» - Rk = 60...74%; « HeynoBineTBOpUTEIbHO
- Rk =0...59%.

B cooTBeTCcTBUUA

cmm. 2.5,2.6

[Tonmoxxenusa

6.3. OleHOYHBIE MAaTEePHAJIBI

KommereHmn

Pesynbrarsl 00yueHus

10

[1K-2

3HaeT: YCTpOCTBO, MPUHIHIT JCHCTBUS 3JEKTPOHHOTO ocuuiuiorpada u
NPYTUX U3MEPUTENIBHBIX TPHOOPOB (MYJIBTUMETD, T€HEPATOD,
MpucTaBka-ocuuiorpad)

[1K-2

'YMeet: 3MepsaTh mapaMeTphl ¥ CHUMAaTh XapaKTePUCTUKU
MUKPOIPOIIECCOPHBIX YCTPONCTB U MEKPOKOHTPOJLIEPOB C
MPUMEHEHHUEM 3JIEKTPOHHBIX OCHMIIIOrpadoB U APYTHX H3MEPUTEIHHBIX
MpUOOPOB

[1K-2

HMeeT mpakTHYEeCKUI ONBIT: BBITIONIHATE SKCIEPUMEHTATIbHBIE
MCCIIEIOBAHNS MUKPOIIPOLIECCOPHBIX YCTPOMUCTB U MUKPOKOHTPOJLIEPOB
10 3aJaHHON METOIHNKE

(DOH,HBI OOCHOYHBIX CPCACTB I10 KaKIOMY KOHTPOJIbHOMY MCPOIIPUATHIO
HaXOJATCA B IIPUIIOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOEe 1 MH(OPMAIIMOHHOE O0ecredeHue TUCHUIIIMHBI

IleuaTnasi y‘-leﬁHO-MeTOI[I/I‘leCKaﬂ AOKYMCHTAIUA

a) ocHOo8Has

JUCK

aumepamypa:

1. TanenOaym, O. Apxurekrypa Kommbrorepa Tekcr nep. ¢ anni. J.
Tanenbaym. - 5-e uzn. - CI16. u ap.: [Tutep, 2010. - 843 c. un. 1 3neKTpoH. 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)




