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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: - APXUTEKTYPY, TEXHUUECKHE
XapaKTEPUCTHUKN U OCHOBBI MMPOTPAMMUPOBAHUS
COBPEMEHHBIX MUKPOIIPOIIECCOPHBIX CPEJICTB
DJICKTPOIPUBOJIOB; - OCHOBOTIOJIATAIOIITHE
TEOPETHUECKHUE MOJIOKEHUS U3y4yaeMOu
UCIUIUIMHEL, MAaTEMaTHYECKOE 000CHOBAHUE U
ONMCAHUE TEOPETUUYECKUX MOJIOKEHUN TAHHOU
TTUCIIUATIIMHBL, - 00JIACTH TEOPETUYECKOTO U
MPAKTUYECKOTO MPUMEHEHHS CYIIECTBA MOJIOKCHUI
YK-9 Cnocoben npuHuMaTh 000CHOBaHHBIC TaHHOW TUCIUIUIMHBI; - POJIb U CTETICHb
SKOHOMUYECKHUE PEIICHUS B PA3JIMYHBIX 00JACTAX [HEOOXOAMMOCTH JAHHOW JUCHUIUINHBI B PSTY
JKU3HEAEATENLHOCTH NIPYTUX TEXHUYCCKUX TUCITUTIINH.
'YMeeT: - MPUMEHSATh UMEIOIINECS B HACTOSIIIEE
BpEMsI COBPEMEHHBIE TEXHUUECKUE CPEJICTBA U
TEXHOJIOTUHU, TTO3BOJISIONINE U3YYaTh U 3aKPEIUISTh
TEOPETHYECKUE 3HAHUS 110 JAHHOM JUCIUIUIMHE Ha
MPAKTHKE; - KIACCUPUITUPOBATH U(PPOBBIC
JTIOTHYECKUE MUKPOCXEMBI; - paboTaTh C
Pa3JIMYHBIMU CUCTEMAMU CUHCIICHUSI, YMETh UX
MpeoOpa30BhIBATh; UCITOJIB30BATh OCHOBHBIC
DIIEMEHTHI TM(GPOBON TEXHUKHU JJIsI pacyeTa u




CHHTE3a CXEM; - IPUMEHITh MUKPOIIPOIIECCOPHYIO
TEXHUKY B CUCTEMax aBTOMATH3alMM U YIPaBICHUS
TEXHOJIOTMYECKUMHU MPOLIECCaMU; BEIOUPATH U
POrpaMMHUPOBATh MUKPOIPOLIECCOPHI U
MHUKPOKOHTPOJIIEPHI; PACCUUTHIBATH MTAPAMETPhI U
XapaKTEePUCTUKH CXeM Ha 0a3e MUKPOIPOLIECCOPHOI
TEXHUKH; - pa3padaTeiBaTh (PyHKIIMOHAIBHBIE CXEMBbI
MHUKPOIPOLIECCOPHBIX CUCTEM YIPABIECHUS
DIIEKTPOIPUBOIOM; - Pa30UPATHCS ¢ IPUHIUIIOM
PabOTHI M 0COOCHHOCTSIMU IKCIUTyaTaIlASIMH
MHUKPOIPOIIECCOPHBIX 3IEKTPOTIPHUBOJIOB ; -
PUMEHSTH MOJTYYEHHbIE 3HAaHUS Ha IPAKTHUKE.
VMeeT MpaKTUYEeCKUil OMBIT: - BEIOOpa U
POTrPaMMHUPOBAHHSI COBPEMEHHBIX BCTPANBaEMBbIX
MHUKPOKOHTPOJIIIEPOB IS YIIPABICHHS
DIIEKTPONPUBOIAMH ; - 00pabOTKH
HKCTIEPUMEHTAIBHO MOTyYEHHBIX JaHHBIX C
[POBEICHUEM MaTeMaTn4eCcKoro MoJIeTMpPOBaHUs U
aHasM3a s TATbHEHIIEro TeOPETHIECKOTO
UCCIICIOBaHMS.

IT1K-3 CriocobeH ydacTBOBaTh B HAyYHO-
HCCIIeIOBATEIHLCKON paboTe Mo BHIaM
npodeccuoHaNbHOMN 1eITeTbHOCTH

3HAEeT: MHCTPYMEHTAJIBHBIE CPEJICTBA OTIAKH,
IMarHOCTUKHU U IIPOCKTUPOBAHUS
MHUKPOITPOLIECCOPHBIX CUCTEM H
MUKPOKOHTPOJIEPOB

'YMeeT: CaMOCTOSTENIBHO POCKTUPOBATh
(parMeHThl Pe3UIEHTHOTO TPOTPAMMHOTO
oOecreueHus Uit KOHKpeTHbIX TuoB MK

MeeT MpakTUYEeCKUN OIBIT: BJIAJICHUS HaBBIKAMU
[pabOThI C OTEYECTBEHHBIM U 3apyO0eKHBIM

I/IH(I)OpMaI_II/IOHHO-CHpaBO‘-IHBIM MaTcpuaJioM .

3. Mecro nucuuninnbl B ctpykrype OII BO

[TepeueHp NpeaIIECTBYOMUX TUCIUILINH,
BUJIOB pabOT y4eOHOTro IIaHa

[lepedeHb MOCISTYIONUX AUCITUTLTHH,
BUJIOB paboT

KoHCTpyKIIMs Ha3eMHBIX TPAHCIIOPTHO-
TEXHOJIOTHYECKUX MAIIIHH,

[Ipon3BOACTBEHHAs [IPAKTHUKA, HAYYHO-
rccieoBarenbckas padora (4 cemectp)

3KCHHyaTaLII/IOHHBIe MaTtcpuallbl,

VICTOYHMKY aBTOHOMHOTO JIEKTPOTTHTAHUS
Ha3eMHBIX TPAHCIIOPTHBIX CPEICTB,

Teopust aBTOMaTHYECKOTO yIIpaBICHUS,
JKOHOMHUYECKOE COMPOBOXKICHUE TIPOEKTOB B
00J1aCTH YPHEPTETHKH,

JlnarHocTuka 1 JMarHocTUIeckoe 000pynoBaHNue
DIIEKTPOHHBIX CUCTEM YTIPABICHHS HA3EMHBIX
TPaHCIIOPTHBIX CPEICTB,

JKOHOMUKA TIPEATIPHUSTHS,
[Ipon3BOoACTBEHHAs [TPAKTHUKA, HAYYHO-

rccrenoBarebckas pabora (6 cemectp)

TpC6OBaHI/IH K «BXOJIHBIM)» 3HAHUAM, YMCHUAM, HABbIKaM CTYJICHTA, HGO6XOI[I/IMBIM
ITpHU OCBOCHHUU I[&HHOfI JUCHUITIINHBI 1 HpI/IO6pCT€HHBIM B PC3YJIbTATC OCBOCHUA

MpeAMCCTBYIOINNX AUCIUIIINH:

JlucuurimHa

TpeboBanus

KOHCprKL[I/IH HAa3CMHBIX TPAHCIIOPTHO-

3HaeT: - KOHCTPYKIIMH HA3EMHbLIX TPAHCIIOPTHO-




TCXHOJOTHYCCKUX MAalllUH

TCXHOJOTHYCCKUX MAalllMH U KOMIIJICKCOB, -
MPUHLIUIIBI KJIacCU(UKALIUY TPAHCTIOPTHO-
TCXHOJOTHYCCKUX MAalllMH U KOMIIJICKCOB, -
Ha3HaYeHUE, KJIacCU(UKAITUIO U TPEOOBAHMS K
KOHCTPYKIUHA Y3JIOB U CUCTCM HA3CMHBIX
TPaHCIIOPTHO-TEXHOJIOTHYECKUX MAlINH. YMeEeT: -
MOJIb30BATHCA YCPTCIKAMU Y3JIOB OPUTMHAJIBHBIX
HA3€MHBIX TPAHCIIOPTHO-TEXHOJIOTHYECKUX MaIIUH
B O6’beMe, J0CTATOYHOM JIAA TIOHUMAHUA
YCTPOICTBA U OCYIIECTBICHHS COOPOUHO-
[Pa300pOYHBIX OTEPAIHif; - HACHTU(UIIUPOBATH U
KJ1acCU(PUIIMPOBATh MEXAaHU3MBI U YCTPOUCTBA,
HCITIOJIb3YCMBIC B KOHCTPYKIUAX HA3EMHBIX
TPAHCIIOPTHO-TEXHOJIOTHYECKUX MaIINH, IPU
HAJIMYNU UX YCPTE)KA WU JOCTYITHOIO IJIsA
paz00pku oOpasiia u OIEeHNBATh WX OCHOBHBIC
KaueCTBEHHBIE XapaKTEPUCTUKH; - TIOJIb30BATHCS
CIIPABOYHOM JIUTEPATYPOH 1O HAITPABICHUIO CBOEH
npodeccuoHaNbHON nesaTenbHoCTH. MiMeeT
MPAKTUYECKUIN OMBIT: - IPUMEHECHUS] HHKEHEPHOU
TCPMUHOJIOTHUU B O6JIaCTI/I HAa3C€MHLIX TPAHCIIOPTHO-
TEXHOJIOTMYECKHUX MAIllUH U KOMIUIEKCOB; -
OMMPCACIICHUSA OCHOBHBIX 3KCIITYaTallTHOHHBIX
CBOMCTB Ha3eMHBIX TPAHCIIOPTHO-TEXHOJIOTUYECKUX
MalllH; - BBIIIOJIHCHHA 3CKHU30B U CXEM Y3JI0B
aBTOMOOWJIEH, TPAKTOPOB; - BHIMOJIHEHUS
COOPOYHBIX U PA30OPOYHBIX ONEPALIU OTACITBLHBIX
arperatoB aBTOMOOMJIEH U TPAKTOPOB.

[Ipon3BoACTBEHHASI TPAKTUKA, HAYYHO-
ncclieioBarebekas padora (4 cemectp)

3HaeT: crnocoObl HCIOB30BAaHUSI COBPEMEHHBIX
UH(POPMAILMOHHBIX TEXHOJIOTHI; OCHOBHBIE TOHATHUS
U pyHIaMEHTaJIbHbIE 3aKOHbI €CTECTBEHHOHAYYHbIX
IMCLUIIIINH METO/BI aHAJIN3a U MOACIIMPOBAHUS,
TEOPETUYECKOTO U HKCIIEPUMEHTAIIBHOTO
WCCIIEIOBaHUS IIPU PELICHUH NPodeccroHaIbHBIX
3a/1a4 YMeeT: HCIoIb30BaTh NHPOPMAIIHOHHBIE
TEXHOJIOTHHU B 3JIEKTPOIHEPIreTUUECKOM cepe
MPUMEHSATH COOTBETCTBYIOIINHN (PUHUKO-
MaTeMaTU4ECKUH anmapar, METO/bl aHaIN3a U
MOJIEJTMPOBAHMS; AaHATTU3UPOBATh U
CUCTEMAaTU3UPOBATh PE3YJIbTATHI UCCIIEJOBAaHUM,
[IPEICTABIISATh MATEPUAJIbl B BUJIE HAYYHBIX OTYETOB,
nyOnuKanui, npe3eHTanui. iMeeT npakTuyeckuit
OTIBIT: MPUHIUIIAMH UCTIOIb30BAHNUS
UH(OPMAITMOHHBIX TEXHOJIOTHH B 00JIaCTH
YHEPreTUKH; CIIOCOOHOCTBIO UCIIOJIb30BaTh
TEXHUYECKHUE CPEICTBA I U3MEPEHUS U KOHTPOJIA
OCHOBHBIX [TAPAaMETPOB TEXHOJIOTUYECKOTO
[IpoLIeCCa TEOPETUYECKOI0 U SKCIIEPUMEHTATILHOTO
MCCJIEIOBAHUS MTPU PEIICHUH TPO(deCcCHOHATBHBIX

3aaa4d

4. O0béM 1 BUABI YUeOHOI1 padoOTHI




OO6mast TpyA0€eMKOCTh JUCHIUIUIMHBI cOCTaBseT 4 3.¢., 144 4., 74,5 4. KOHTaKTHOM

paboThI
Pacnpenenenne o cemectpam
Bcero B Yacax
Bun yue6HO# paboThI
4acoB Howmep cemectpa
5

OO6mmas Tpy10EMKOCTh TUCIIUTUTHHBI 144 144
AyoumopHvie 3auamusi: 64 64

Jlexmuu (JI) 32 32

[IpakTuyeckue 3aHATUS, CEMUHAPHI U (UJIH) APYTHE BUIBI 0 0
aynuTopHbIX 3aHsaTui (I13)

Jlabopatopusie pabotsl (JIP) 32 32
Camocmosmenvras paboma (CPC) 69,5 69,5

C IPUMEHEHUEM JHCTaHIIMOHHBIX 00pa30BaTeIbHBIX 0
TEXHOJIOT M

[TonroroBka u odopMiIeHHE OTYETOB IO JTA0OPATOPHOI 5 5
pabote No2

IlonroToBka K sK3aMeHy 45,5 45.5

IToaroroBka K KOHTPOJIBHBIM PabOTaM M TECTaM 9 9

IToaroroBka n oopmiIeHHE OTUETOB IO JIAOOPATOPHOM 5 5
pabote Nel

[ToaroroBka u oopmiIeHHE OTUETOB TIO JIAOOPATOPHOM 5 5
pabote Ne3
KoHCynbTranum 1 mpoMeKyTouHask aTTeCTalus 10,5 10,5
Bu koHTpOIs (3aueT, qud.3a4et, IK3aMeH) - JK3aMEH

5. Coneprkanue TUCHMILIIIMHBI

N O0beM ayTUTOPHBIX 3aHITHIA TIO BHIAM
0
HaumeHnoBanue pa3nenoB JUCHUILIMHBI B yacax
paznena
Bcero JI 113 JIP
1 [MuxkpormnpoieccopHbl€ CPEJCTBA B IEKTPOIPUBOJIE 8 8 0 0
) CoBpeMeHHbIE MUKPOIIPOLIECCOPHI U 4 4 0 0
MUKPOKOHTPOJIEPHI
3 BocbMupaszpsiiHble MUKPOKOHTPOJUIEPHI IS 2 12 0 10
BCTPAaNBAaCMbIX CUCTEM
[TporpammupoBanue Ha Accembiepe
4 30 8 0 22
MHUKPOKOHTpOsuIepoB AVR
5.1. Jlekuuu
Ne Ne Kox-
HaumeHoBaHue M KpaTkoe coiepKaHue JEKIIMOHHOTO 3aHATHUS BO
neKuuujpasaena
4acoB
KoMOUHAIMOHHBIEC U TIOCIIEA0BATEILHOCTHBIC TU(POBBIE 1 MUKPOIIPOIIECCOPHBIC
ycTporcTBa. Jlorndeckue snemeHThl. HazHaueHne, NpUHIUITHAIBHBIE CXEMBI,
1-2 1 Ta6JII/II_IBI HUCTUHHOCTH, BApHUAHTHI UCTIOJTHCHUA KOMGI/IHaL[I/IOHHBIX YCTpOfICTBZ 4
nemudpaTopoB, CyMMaTOpOB, MyJIBTUILIEKCOPOB. Ha3zHaueHue, npuHLIMITHATbHAS
cxema, TabI1Ia HICTUHHOCTH apU(PMETUKO-JIOTUIECKOTO YCTPOUCTBA. DIEMEHTHI
namsTu. Tpurrepsl. RS-tpurrep. D-tpurrep, T-tpurrep. /IBondHbI€ U TBOUYHO-




NeCATUYHBIE cCueTYUKU. [I[puMeHeHre MUKPOIIPOLIECCOPHBIX YCTPOMCTB B CUCTEMAX
DIIEKTPOIIPUBO/IA: TUPUCTOPHBIE PeoOpa3oBaTesin, mpeodpa3oBaTe I YaCTOTHI,
[IPOMBIIICHHBIE KOHTPOJUIEPBI, TEMIIEPATYpPHbIE KOHTPOJUIEPHI, IpaliBepPhl
[IarOBBIX JIBUTATENICH.

3-4

Peructpsl. [lapannenbHble U MOCIEI0BATENbHBIE PEKUMBI ITEPEIadu JaHHBIX.
[Iporokonbl nepenaun JaHHBIX. OCHOBHBIE BUBI U XapPAKTEPUCTUKHU DJIEMEHTOB
namsat. OnepaTuBHas nmaMsTh. CTaTHdecKkas U JUHaAMU4ecKasi popMa XpaHSHHsI
nmanubex. [Tamsate SRAM u DDR. ITocTtosHHast maMaTh. THIBI MOCTOSIHHON TaMSATH
B MuKpornpolueccopHbix ycrporctBax. FLASH-namsts. [Tamare EEPROM.

5-6

[Tonsitue MukpokoHTposuiepa. CTpyKTypa U OCHOBHBIE 3JIEMEHTHI
MUKPOKOHTpoJuiepa. Tumsl (yHUBEpcaIbHbIE, CHIEIMATU3UPOBAHHbIE U IU(POBbIE
CUTHAJIbHBIE [TPOLIECCOPHI), Pa3psiAHOCTS (8-, 16-, 32-) u pupMbI U3roTOBUTENIEH
MukpokoHTpoiiepos (Intel, Analog Devices, Microchip, STM, Atmel). DSP-
npoueccopbl. Mukpomnporueccopsl. [loHATHE, OCHOBHBIE 31IEMEHTBHI, TUIIBI, IITMHbI
NTaHHBIX, agpeca u ynpasieHus. CTpyKTypa MUKponpoleccopa. ApXUTeKTypa
MUKponporeccopa. TeXHOI0rus U3roTOBIEHUSI MUKpOIIpoLeccopoB. ['apBapackas
u [Ipuncronckas apxurekrypa. RISC- u CISC-nipoueccopsl. Cucrema koMaH
MHUKPOIPOIECCOPA.

7-8

8-MHu pas3psgHbIe MUKPOKOHTpoJuiepsl AVR ¢upmbr Atmel - npumenenue,
CTPYKTYpa, OCHOBHBIE XapaKTePUCTUKH, 007acTh MPUMEHEHHSI, KapTa MaMATu
MuKpokoHTposiepa ATmega 8535. IlamsTh mporpaMm - pa3MeleHue nporpamMmbl
U TaHHBIX B mamsATH. OnepaTuBHas MaMATh - pa3MelIeHHe PErUCTPOB 00IIEro
Ha3HAYCHUsI, PETHCTPOB BBOJA/BBIBO/IA, CBOOOHOTO MPOCTPAHCTBA U CTEKA.
[Tepudepuiinbie ycrpoiicTBa MukpokoHTposuiepa ATmega8535. [lpumenenue
MOPTOB BBO/IA/BBIBO/IA, PETHCTP HAPABJICHUS Tepeladyl TaHHBIX, PETHCTP
COCTOSTHUSI, pETUCTP AaHHBIX. [[prMeps! onpeaeneHus: HopToB.

9-10

[IpumeneHue o0nacTu CTeKa: BpeMEHHOE pa3MellleHUe TaHHbIX, UCIIONIb30BaAHNE
OJIPOrpaMM, MCIIOJIb30BaHNE IPEephIBaHUN. HUIMann3anus yka3zaTens cTeka.
CoxpaHeHHe U YTeHHE aJipeca BO3BpaTa U3 cTeKa MpHu paboTe MOANPOTrpaMM.
Cuctema npepbIiBaHH MUKpOKOHTpouiepa ATmega8535. Tabmnua BEeKTOpOB
MpepbhIBaHUI MUKPOKOHTpoJiepa. [IpuoputeT npepriBanuii. Mackupyemble U
HeMacKupyeMble pepbiBanusl. [locnenoBarebHOCTh pabOTHI MUKPOKOHTPOJLIIEPA
[pY BOZHUKHOBEHUU MPEPHIBAHU.

11-12

8-MH pazpsiaHbIe TaliMepbl MUKpOKOHTpoiepa ATmega8535: cTpykrypa Taiimepa,
PEKUMBI paOOTHI, OCHOBHBIE AJIEMEHTHI TaliMepa, MOCIeI0BaTeIbHOCTh PA0OTHI
hrieMeHTOB TaliMepa. dnaru peructpa ynpasinenus TaitmepoB TCCRO/TCRR2.
PaboTa 8-Mu pa3psAHBIX TaliMEPOB B PEXKHME pacueTa BPeMEHHBIX HHTEPBAJIOB.
Pa6ora TaiimepoB B pexxume HIMM. TIpepsiBanus 8-Mu pa3psaHbIX TaliMepoB.
[Tpumep nporpaMMel.

13-14

SI3bIKH TPOrpaMMHMPOBAHUST MUKPOTIPOLIECCOPHBIX YCTPOUCTB. SI3BIKU CPEIHETO U
BBICOKOT'O YPOBHS: JOCTOMHCTBA U HepocTaTku. [lonstue AccemOnepa. Accemonep
U1 MUKPOKOHTpPOIIepoB AVR. OCHOBHBIE JIEMEHTHI S3bIKa. ApU(PMETHIECKUE U
JIOrHYeCcKre KOMaH bl AcceMOiepa, UIMTEIbHOCTD UCTIONHEHHUS] KOMaH/I,
3aHuMaeMas naMaTh. Komanap! ciBura. BUToBple KOMaH bl

15-16

dopmar komaH (bl Ha Accembiepe, IeMEHTbl KOMaH/1bl, KOJ| ONlepaliiy, ONepaHIbl.
[lupextuBbl. Makpochl. Komanapl nepexosna. YciaoBHbBIN U 0€3yCIIOBHBIN EPEXO.
OTHOCHUTEBHBIN, KOCBEHHBIM U a0COJIIOTHBIN 0€3yCIIOBHBIE TIEpexobl. BrI30B
MOJIPOrPaMMBbl: OTHOCUTEIbHBIN, KOCBEHHBIN U a0CONIOTHBIN. 3aBeplIeHue
npepbiBaHus. Tumbl ycaoBHbIX nepexonoB. [lepexon no ¢uary. Pa6ora creka npu
nepexonax. JnurenpbHoCTh HCIoNHEHUS KoMaH  nepexosaa. CrocoObl ajipecanun
naHHbIX. Henmocpencreennas anpecanus. [Ipsmas agpecannsa. KocBeHHast
anpecauusd. OTHocuTenbHas agpecanus. Komanpl nepechluiky JaHHbIX.
/ITEeIbHOCTD NCIIOIHEHMS KOMAHI YTEHUS U 3aIIUCH JaHHBIX. [Ipumepsl
[IPOrPaMM.




5.2. IlpakTHyecKne 3aHATHS, CEMUHAPBI

He npenycmorpensl

5.3. JIaboparopHblie padoThI

Ne No
3aHATHA|pa3IeNa]

HaumeHnoBaHMe win KpaTkoe cofiepikaHue 1ab0opaTopHOi paboThl

qacoB

Koi-
BO

-3 MUKPOKOHTPOJLIEPE.

JlaGopatopHas pabota Nel. Peanuzarust 10ru4eckoit CHCTEMbI aBTOMAaTU3aIlMU Ha

4-5

3ammuTa 1aboparopHoi padboTsr Nel

6-8 . o
[TPOrpPaMMHOM 3aEPHKKOM.

JlaGoparopHas padora Ne2. Peanuzanust nporpamMmmsl "Gerymuii orous"

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

CemecTtp

Koi-
BO
JacoB

[ToaroroBka U 0(OpPMIIEHHE OTUETOB TI0
naboparopHoii pabote Ne2

[TYMU: [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]: c.114-199;
[MIICPC, 4]: c. 110-288; ¢.517-520;
[MIICPC, 5]: ¢.26-38 I1O: [1], [2], [3]-
NHbopMalinoHHbIE CIIPABOYHBIE CUCTEMBI:
[1], [2]. OTeyecTBEeHHBIE U 3apyOEKHBIC
[eYaTHBIE )KypHAJIBI 110 AUCUUIUIAHE: [1],

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

[lonroroBka K 3K3aMeHy

[TYMJ: [OcH. auT., 1]: c.161-200, c.263-
368, c. 373-475, ¢.557-593; [OcH. nur., 2]:
c.583-665, c. 666-714; [om. aut., 2]: c.9-
110, c.143-160 DYM/JI: [OcH. nwur., 1]: ¢.76-
80; ¢.102-157; [OcH. nut., 2]: c.148-199,
c.230-278, ¢.390-397; [Homn. nur., 3]: c. 37-
111; [Hom. aut., 6]: c. 145-316; [MIICPC,
4]: ¢.12-47, ¢.48-69, c. 70-109. T1O: [1], [2],
[3]. UadopMaIimoHHbIe CTIpaBOYHBIC
cuctemsl: [1], [2]. OTedecTBeHHBIE B
3apyOe)KHBIE TIEYaTHBIE KyPHAJIBI IO
mucomrumaae: [1], [2], [3], [4], [5].

45,5

[loaroToBKa K KOHTPOJIBHBIM padoTaM U
TeCTam

[TYM/: [OcH. nurt., 1]: ¢.161-200; [OcH.
muT., 2]: ¢.583-665, c. 666-714; [on. nut.,
2]: ¢.9-110, ¢.143-160 DYM/I: [OcH. nurt.,
2]: ¢.148-199, ¢.230-278, ¢.390-397; [ Hom.
muT., 6]: c. 145-316 I10: [1], [2], [3].
NHubopMalinoHHbIE CIIPABOYHBIE CUCTEMBI:

[1], [2]. OTeuecTBEeHHBIE U 3apyOEKHBIC




[e4aTHbIC XKypHaJIbI 10 AUCHUIUINHE: [1],

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

[ToaroroBka u 0ohopMIIEHHE OTYETOB IO
nabopaTtopHoit pabote Nel

[TYM/: [OcH. nurt., 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]. UudopmarimoHHbIE cCTIpaBOYHBIE
cuctemsl: [1], [2]. OTedecTBeHHBIE B
3apyOe)KHBIE TIEYaTHBIE KyPHAJIBI TTO
nucturomune: [1], [2], [3], [4], [5].

[ToaroroBka U 0(OPMIIEHHE OTUETOB TI0
nmaboparopHoii padote Ne3

[TYM/: [OcH. nur., 1]: ¢.557-593;
[MIICPC, 1]: ¢.100-120; ¢.275-297, ¢.314-
326; OYMJIL: [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]- UudopmaiimoHHbIE cIpaBOYHBIE
cuctemsl: [1], [2]. OTedecTBeHHBIE B
3apyOe)KHbIE TIEYaTHbIE KypHAJIbI MO

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

6. q)OHIl OLCHOYHBIX CPEACTB AJA NMPOBCACHUA TEKYIIECT0 KOHTPOJA YCIIEBA€EMOCTH,

IIpOMe)KyTO‘IHOﬁ arTeCcTalumn

KonTtponb kauecTBa 0cBOE€HUS 00pa30BaTeIbHON MPOrpaMMbl OCYIIECTBIISETCS B
cootBeTcTBUH ¢ [Tonokennem o 6aNTbHO-PEUTUHTOBOM CHCTEME OIICHUBAHUS PE3YIbTATOB
y4eOHOM JESITEIIbHOCTH 00YyJarOIIIXCS.

6.1. Kontpoabubie meponpusitus (KM)

HazBanue
KOHTPOJIBHOTO
MEPOIPHUATHUS

Ne | Ce-
KM|mectp

Bun
KOHTPOJISI

Bec oaut

Makc.

[Topsinox HauKcneHus: 6aIoB

Vuu-
THIBA-
eTCA B

ITA

Texymumii

KOHTPOJIb Nel

KonTponbhas pabota

KontponsHas padota Nel (o
pasneny 1) BeIMOJTHSETCS B
MUCHbMEHHOM BUJI€ Ha JIEKIMOHHOM
3ansTuu. KonnuecTBo 3ananuii: 3. 3a
Ka)X710€ 3aJJaHue J1aeTcs
OTpeieNIEHHOE KOJIMYECTBO OaJLIOB:
3amanue 1: 1 6amn - BepHo, 0 6amioB
- HEBEPHO;

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

3ajaHue 3: 3aJaHue COCTOUT U3 TPeX
ATAIoB, 32 BHITIOJTHEHUE KAXKIOTO
STana CTyIeHT moiydaer 1 6ain,
UTOTO MaKCUMyM 3 OaJa.

OO6mwmit 6amn popMupyeTcs Kak
CyMMa TOJTyYeHHBIX 0aJlIoB.

OK3aMCH

Texymmii

KOHTPOJIb Ne2

Konrtponphas pabora

KonTponbHas padota Ne2 ( o
pasneny 1) BeIMOTHSETCS B
MICbMEHHOM BHJIE€ Ha JIEKI[HOHHOM
sausgTri. KonndecTBo 3amaHuii: 3. 3a

OK3aMCH|




KaXKJI0€ 3a/IlaHHe 1aeTCs
OIpEeAETICHHOE KOJIIMYECTBO OaIOB:
3aganue 1: 0 GanoB - HEBEpHO, 1
0aJuT - YaCTUYHOE BHITTOJTHEHUE
3amaHus, 2 0ajia - MOJIHOE
BBITIOJTHEHHE 331aHUSL.

3aganue 2: 0 6anoB - HEBEpHO, 1
0aJuT - YaCTUYHOE BHITTOJTHEHUE
3amaHus, 2 0ajia - MOJIHOE
BBITIOJTHEHHE 33 aHUS.

3aganue 3: 0 6anoB - HEBEpHO, 1
0asLI - 3aJaHNE BBITIOIIHEHO.
OO6muwmii 6amn popmupyercs Kak
CyMMa TIOJTy4eHHBIX 0aJlIOB.

Texyuui
KOHTPOJIb

KonTponbhas pabora
Ne3

KontpomnpsHas pabora Ne2 ( o
pasneny 1) BeIONHSETCS B
MICHbMEHHOM BHJIE Ha JICKIITHOHHOM
3ansTHU. KoianuecTso 3aganuii: 3. 3a
Ka)XKJI0€ 3aJIlaHHE JaeTCs
OTIpe/IeIeHHOE KOJMYECTBO OaLIOB:
3ananue 1: 0 6amioB - HeBepHO, |
0as - BEpHO.

3ananue 2: 0 0aioB - HEBEPHO,
3aaHle COCTOMT U3 JIBYX 3TaIoB, 32
BBITTOJTHEHHE Ka)XKJIOTO ATara CTYACHT
noxyvaer 1 6ami, UTOro MakCUMyM 2
Oasa.

3amaHue 3: 3aJaHle COCTOMT U3 JIBYyX
DTAIoB, 32 BHITIOJIHEHHE KaXI0TO
JTarna CTyJeHT noiydaer 1 6am,
UTOTO MaKCUMYM 2 OaJia.

OO6uwmii 6at popmupyercs Kak
CyMMa MOJTyYeHHbIX 0aJlIoB.

OK3aMCH|

Texyuui
KOHTPOJIb

JlaboparopHas pabora
Nel

0,1

JlaGopaTtopHas pabota
MpeaHa3HaueHa ISl 3aKpeTICHHS
3HaHUI 110 TeMe "BochmupaspsHbie
MUKPOKOHTPOJIIIEPHI IS
BCTPOEHHBIX cucteM" (pasznen 3) u
BBIIAE€TCS B COOTBETCTBUU C
BapUAHTOM U3 METOJIUYECKUX
YKAa3aHHUM JJIs1 CAMOCTOSATEIIbHOU
paboThI CTy/IeHTa. 3aJaHue
BKJIIOUAET B ce0s pa3paboTKy
npoekTa (IpeaBapuTeIbHOE
TOMalllHee 3a/1aHKe), IEMOHCTPALIUIO
paboTHI POEKTa Ha KOHTPOJLIEPE,
odopmieHre oT4eTa, 3alUTy 110
TEOPETUUECKUM BOIIPOCAM U3
cnucka. [Ipu 3amure cryneHry
3a/1aeTCsl HE MEHEE TPEX BOIMPOCOB.
Kputepuu BeicTaBieHus 6aIIoB:

0 6amnos: IlpenBapurensHoe
JTOMaIIHEE 3a/1aHue HE CIENAHO.
JleMOHCTpanys 3a1a4u Ha
KOHTPOJUIEpPE HE NPOU3BE/ICHA.
Otuet He cnad. He nan oTBeT HU Ha

OK3aMCH|




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
Ne2

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.

Texyuui
KOHTPOJIb

Jlabopatopnas pabota
No3

0,1

JlaGoparopHas pabota
MpeaHa3HaueHa JJis 3aKperyIeHUs
3HAHUH 110 TEME
"IIporpamMmMupoBaHue Ha accemOnepe
MUKpOKOHTposiepoB AVR" (pasnen
4) 1 BBIIAETCS B COOTBETCTBHH C
BapUAHTOM U3 METOINYECKHX
YKa3aHHUI 111 CaMOCTOSITETIbHOM
paloThI cTy/IeHTa. 3aaHKe
BKJIIOYAET B ce0s pa3paboTKy
npoekTa (IpeaBapUTeIbHOe
TOMaIIHee 3a/1aHue), IEMOHCTPAIIIO
paloThI ITpOEKTa Ha KOHTPOJLJIEepe,
odopMIIeHHE OTUETA, 3AMIUTY 110
TEOPETUYECKUM BOIPOCAM U3
criicka. [Ipwm 3amure ctyneHTy
3a/1aeTCsl HE MEHEE TPEX BONPOCOB.
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Kpurepun BbICTaBiIeHNs OaJIOB:

0 6amnos: [IpenBapurensHOE
JToMalliHee 3a/jaHie He CIeNIaHo.
JleMoHCTpanus 3aa4 Ha
KOHTpOJIIEpE HE POHU3BEICHA.
OtueT He cxad. He nad oTBeT HU Ha
OJIH BOTIPOC.

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

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

3 6anna: [IpeaBaputensHoOe
TOMaIIHee 3a/1aHue CAENaHo.
JleMoHCTpauus 3a1a4u Ha
KOHTpoJuiepe npousBeaeHa. Otuer
CIaH, TPOBEPKa OTYETA BHISBUIIA
oImMOKH, TPEOYIOIIHNE UCTIPABICHUS.
/lan oTBeT Ha 1 U3 3 TeOpeTUUECKUX
BOIPOCOB.

4 6amna: [IpenBaputensHoe
TOMaIIHee 3a/1aHue CAENaHo.
JleMoHCTpauus 3a1a4u Ha
KOHTpoJuiepe npousBeaeHa. Otuer
CIaH, IPOBEpKa OTYETa HE BHISBUIIA
omuOoK. JlaH oTBeT Ha 2 U3 3
TEOPETUICCKUX BOIIPOCOB.

5 6amnoB: [IpenBaputenpHOE
noMariHee 3a/1laHue CenaHo.
JleMoHCTpanus 3aa4 Ha
KOHTpoJuIepe mpou3BeacHa. OTder
cIaH, MPOBEpKa OTYETa HE BbISBUIIA
omuOokK. /lan orBet Ha 3 u3 3
TEOPETUUECKUX BOIIPOCOB.

Texymmii
KOHTPOJIb

Tect 1. Jlornueckue
3JIEMEHTEI

0,1

TecTupoBaHue 10 TEME:
«CoOBpEMEHHbIE MUKPOIIPOLIECCOPHI
U MUKPOKOHTPOJUIEPBD) (KOHTPOJIb
paszzena 2) oCyleCTBIAETCA 10
OKOHYAHUU U3yYEHUs
COOTBETCTBYIOLIMX TEM Kypca B
"OnexkrponHom IOVYpI'V".
TecTupoBaHME BBITIOIHIETCS
Ka)IbIM CTYJI€HTOM MHJIWBHYyaJIbHO
Ha KoMIIbroTepe. TecT cocTouT U3 5
BOIPOCOB, MO3BOJISIOIINX OLEHUTh
3HAHMS CTYAEHTA 10 U3y4aeMon
TeMme. Ha oTBeTwI oTBOIMTCS 15

MUHYT. KonnuecTBo nonbITok 1.
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[IpaBuibHBIN OTBET Ha Bonpoc — 1
Oa1. HempaBuibHBIN OTBET Ha
Borpoc — 0 OajoB.

Texymmii
KOHTPOJIb

Tect 2. AnreGpa oruku

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
KaXXIbIM CTYJI€HTOM MHJHWBHYyaJIbHO
Ha KoMIIbroTepe. TecT cocTouT U3 5
BOIIPOCOB, ITO3BOJIIOIINX OLEHUTh
3HAHMS CTY/ACHTA M0 U3y4aeMon
teme. Ha oTBeTh oTBOIUTCA 15
MHUHYT. KondecTBo nmonsIToK 1.
[IpaBuibHBIN OTBET Ha Bonpoc — 1
Oayn. HenpaBuibHbBIN OTBET Ha
Borpoc — () Gaos.

OK3aMCH|

Texymumii
KOHTPOJIIb

Tecr 3.
KomOuHanmoHHb1e
yCTpOWCTBa

0,1

TecTupoBanue 1o Teme:
«CoBpeMeHHbIE MUKPOTIPOIIECCOPHI
U MUKPOKOHTPOJUIEPHD (KOHTPOIIb
pasnena 2) oCymeCTBISIETCS 0
OKOHYAHWUHU U3yYEHUs
COOTBETCTBYIOILLIUX TEM Kypca Ha
nopraie "OnekrpoHHsiil FOYpI'Y".
TecTupoBaHue BBIIOIHIETCS
KaXXIbIM CTYJI€HTOM HHIWBHYyaJIbHO
Ha KoMIbroTepe. Tect cocTout u3 5
BOIIPOCOB, ITO3BOJIIOIINX OLEHUTh
3HAHMS CTY/ACHTA M0 U3ydaeMon
TeMme. Ha oTBeThI oTBOgUTCS 15
MUHYT. KonndecTBo nonsITok 1.
[IpaBrIIBHBIN OTBET Ha BOIpoc — |
Oayu1. HerpaBuUibHBIN OTBET Ha
Bornpoc — 0 0ajoB.

OK3aMCH|
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Texymumii
KOHTPOJIb

Tecr 4.
[TocnenoBarenbHOCTHbIE
yCTpOWCTBa

0,1

TectupoBaHue o Teme:
«CoBpeMeHHbIE MUKPOTIPOIIECCOPHI
U MUKPOKOHTPOJUIEPBD) (KOHTPOJIb
pasjiena 2) oCymecTBISIETCS 0
OKOHYAaHUU U3yUEHUs
COOTBETCTBYIOIIUX TEM Kypca B
"OnextponHom FOYpI'Y".
TecTupoBaHMEe BBHITTOIHICTCS
Ka)XIbIM CTYJI€HTOM MHIUBHUYalIbHO
Ha KoMIIbroTepe. Tect cocTout u3 5
BOTPOCOB, MO3BOJISIOIINUX OLEHUTh
3HAHUS CTY/ACHTA M0 U3y4aeMoil
teme. Ha orBeTHI oTBOIMTCS 15
MuHYT. KomndecTBo monbITok 1.
[IpaBuiIbHBIN OTBET Ha BOpocC — |
Oasu1. HerpaBuibHBIN OTBET Ha
Bornpoc — O 6asIoB.

OK3aMCH
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[Tpome-
JKyTO4YHas

DK3aMeH

DK3aMEH NMPOBOAUTCSA B MUCbMEHHOM

dbopme. B Ouner Bxogut 2
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arTeCTranus

TEOPETUIECKUX Bompoca u 1 3ajmaqa.
Ha pemenne Ounera gaetcs 1 yac.
[Topsitok HaYMCIIeHUsT OAIIOB:

(0 OamnoB: 3a7aua He pemena. He nan
OTBET HU HA OJIUH U3 TEOPETUIECKUX
BOITPOCOB.

1 6amn: 3amaua He periena. Jlan
OTBET Ha 1 U3 2 TEOpETUUECKUX
BOTIPOCOB.

2 Oamna: 3aymada He penieHa. [lan
OTBET Ha 2 U3 2 TEOPETUYECKUX
BOITPOCOB.

3 Ganna: 3ajgaua perieHa, He JaH
OTBET HY HA OJIMH U3 TEOPETUUECKHUX
BOTIPOCOB.

4 6anna: 3amava pemena. Jlan oTeer
Ha | U3 2 TeOpeTUYECKUX BOIIPOCOB.

BOIIPOCOB.

5 6amnoB: 3agaua pemiena. [lan
OTBET Ha 2 U3 2 TEOPETUYECKUX

6.2. Ilpouenypa nposeaeHusi, KpUTEPUH OLIEHUBAHUSA

Bung

IIPOMEKYTOUHON ITpouenypa npoBeneHus

arTeCTanuun

Kpurepun
OLIEHUBAHUSA

OK3aMCH

OneHka 3a IPOMEKYTOUHYIO aTTECTALMIO PACCUUTHIBAETCS 110

10 TeKylIeMy KOHTpoiro Rtek mo gpopmyne: Rn=Rrek, rie
Rrex=0,1 KM1+0,1 KM2+0,1 KM3+0,1 KM4+0,1 KM5+0,1

OCHOBE 0aJsIOB, HAOpaHHBIX 00YYAIOIIMMCS IO Pe3yJbTaTaM
TEKYIETO KOHTPOJIS C YIETOM BeCOBBIX Kod(durmentos. Ho

rae Rma — pedTvHr 3a npomexyTouHyto arrecranuio. [Ikana

nepeBojia peThHra B oueHkKy: «OminyHo» - Rk = 85...100%;

«Xopomo» - Rk =75...84%; « YnoBneTBOpuTEIbHO» - RK =
60...74%; « HeynoenerBopurenbHo» - Rk = 0...59%.

CTYAEHT BIPABE YIYUIIUTh CBOM pE3yJIbTaT MPHU MTOMOILIHU CAaYU
IIPOMEXKYTOYHON aTTeCTallMH, TOrJa pEUTHUHT 00y4aroLIerocs no
JTUCITUTIINHE paccuuThiBaeTcs 1mo ¢popmyne: Ri=0,6 Rrek+0,4 Rna,

PEUTHHTY 00y4JaroIerocs 1o AUCHUIUIMHE R Ha OCHOBE perTHHTa

KM6+0,1 KM7+0,1 KM8+0,1 KM9+0,1 KM10 paccunutsiBaeTcst Ha

B coorBeTCcTBUM

cmm. 2.5,2.6
[Tonmoxxennsa

6.3. ITacnopt oHIa OLIEHOYHBIX CPEACTB

KommereHmn

PesynbraTsl 00yueHust

Ne KM

10

3HAET: - APXUTEKTYPY, TEXHUUECKHE XapaKTEPUCTUKU U OCHOBBI
[IPOrPaMMHUPOBAHUS COBPEMEHHBIX MUKPOIIPOLIECCOPHBIX CPELICTB
JIEKTPOIIPUBOJIOB; - OCHOBOIIOIATAIOIINE TEOPETUUECKUE ITOJIOKEHUS
M3ydaeMoil TMCIUIUIMHBI; MaTeMaTHyeckoe 00OCHOBAaHUE U ONMCaHKe

ol
YK-9 TEOPETUICCKUX MMOJIOKEHUH TAHHOM TUCIUTUINHEIL, - 001acTh 1 N
TEOPETUYECKOTO M MPAKTUYECKOTO MPUMEHEHUS CYIIECTBA
MOJIOKEHUM TAaHHOMW AMCIUIUIMHBL; - POJIb M CTETIEHh HEOOXOIUMOCTH
TAaHHOW TUCIUIUIMHEI B PSAY APYTUX TEXHUYECKUX TUCITUTIINH.
VK-9 YMEET: - TPUMEHSITh UMEIOIIMECS B HACTOSAILIEE BPEMSI COBPEMEHHBIE ol [

TCXHUYCCKUC CPCACTBA U TCXHOJIOT'UH, MMO3BOJISIIOINNWEC M3YyYaTh U




SAKPCIUIATE TCOPCTUUCCKUC 3HAHUS T10 IIaHHOﬁ AJUCHUIIIINHE Ha
MPaKTHKE; - KIaCCUPHUITUPOBATH TU(DPOBBIEC JIOTHUECKHE
MHUKPOCXCMBI; - pa6OTaTb C pa3JIMYHbIMH CUCTEMAMU CHHUCJICHU,
YMETh MX TPe00Pa30BbIBATh; HCITOIH30BATH OCHOBHBIC AJIEMEHTHI
U(PPOBON TEXHUKH IS pacuyeTa U CHHTE3a CXEeM; - IPUMEHSATh
MUKPOIPOIIECCOPHYIO TEXHUKY B CHCTEMaxX aBTOMATU3aIlUH U
YIpaBJIEHUS TEXHOJIOTUYECKUMU TPOIIeCCaMu; BBIOMpATh U
POTPAaMMHUPOBATh MUKPOIIPOIIECCOPBI I MUKPOKOHTPOJIIICPHL;
PacCCUMTHIBATh TAPAMETPhl U XapaKTEPUCTUKHU CXeM Ha 0aze
MUKPOIPOIIECCOPHOM TEXHUKH; - Pa3padaThiBaTh (PyHKIIMOHAIHHBIE
CXEMBI MUKPOIIPOLIECCOPHBIX CUCTEM YIIPABIIEHUS JIEKTPOIPUBOIOM,;
- pa3bupaThCs ¢ MPUHIIUIIOM PaObOThI K 0COOCHHOCTSIMHU
DKCIUTYaTalUsIMA MUKPOTIPOIIECCOPHBIX JIEKTPOIPHUBOIOB ; -
MPUMEHSTH MTOJTYUYCHHBIC 3HAHUS Ha TIPAKTHKE.

VMeeT npakTUYeCKUi OMBIT: - BEIOOPA U IPOrpaMMUPOBaHUS
COBPEMEHHBIX BCTPAMBAEMbBIX MUKPOKOHTPOJIEPOB [UIsl YIIPABICHUS
YK-9 AIIEKTPOTIPUBOJIAMH ; - 00PAOOTKH IKCIIEPUMEHTATBHO IOTYYEHHBIX HAHH +
TaHHBIX C IPOBEJEHUEM MATEMATUUECKOTO MOJIEIIMPOBAHMSI U aHAIN3a
TSI TaTbHENIIero TeOpeTUYECKOro NCCIIeOBAHMS.

3HaeT: UHCTPYMCHTAJBHBIC CPECACTBA OTIIAJAKHU, TUAIrHOCTHUKU 1

[1K-3 [IPOEKTUPOBAHNS MUKPOIPOLIECCOPHBIX CUCTEM U + +
MUKPOKOHTPOJIJIEPOB

K3 'YMeeT: caMOCTOSTENBHO MMPOESKTUPOBATh (PPArMEHTHI PE3UIEHTHOTO n .
POrpaMMHOI0 o0ecriedeHus A1l KOHKpeTHBIX Tunos MK
lMeeT npakTU4eCKHH OMBIT: BIaI€HHsI HABBIKAMU PaOOTHI C

[1K-3 0TEUECTBEHHBIM U 3apyOeKHBIM HUH(OPMAIIMOHHO-CITPABOUYHBIM HHHH +

MaTepuajoM .

TumnoBbie KOHTPOJIBHBIC 3aIdHUSA 110 KAKAOMY MCPOIIPHUATHIO HAXOAATCS B
IMPHUIIOKCHUAX.

7. YueOHO-MeTOoAMYECKOEe M MH(OPMAIIMOHHOE O0ecredeHue TUCIUIIIMHBI

IleyaTHas y4yeOHO-MeTOANYECKAS JOKYMEHTALUS
a) ocHoeHas aumepamypa:
1. Tanenbaym, D. Apxurekrypa kommbrorepa TekcT nep. ¢ anni. J.
TanenbayM. - 5-e uza. - CI16. u ngp.: [Murep, 2010. - 843 c. ui. 1 sneKTpoH. ONT.
JTUCK
2. Tyces, B. I. DnekrpoHHKa 1 MUKPOIIPOLECCOPHAs TEXHUKA TEKCT
y4eOHUK /7151 By30B 110 HaIllpaBJICHUIO MOJTrOT. 0aKaiaBpoB U MarucTpoB "buomen.
uwxkenepus' u ap. B. I. I'yces, FO. M. I'yces. - 6-¢ u3n., crep. - M.: KnoPyc, 2013

0) OononrHumMenbHAs IUMepamypa:
1.  Xapros, B. fI. Mukponporieccopasie cucteMsl [ TekcT] yueb. mocobue
JUTSI By30B 110 HampasieHuto "MH(popmaTrika 1 BRIYKCI. TEXHUKA", CIICIIUATBHOCTH
"Beruuci. MalnHbl, KOMIUIEKCHI, cucTeMbl U cetu” B. S1. XaptoB. - M.: Akanemus,

2010. - 350, [1] ¢c. m1., TAOII.

8) omeyecmeenHbvie U 3apydedcHble HCYPHATbL N0 OUCYUNIUHE, UMelowuecs 8 bubiuomexe:
1. IIporpamMMmHBIC TPOIYKTHI U CHCTEMBI Hay4.-TIPaKT. U31. MexyHap.
acco1l. ¢oua0B Mupa, Hayu.-uccnen. un-t "Llentprnporpammcuctem", pea. )XypH.
KypHaJ




2. Pamuomup exemec. maccoBblil )xypH. OOO "HTK MTHO®OTEX"
KypHai. - M., 1991-

3.  BectHuk HOxHO-YpanbCcKoro rocy1lapCTBEHHOTO YHUBEPCUTETA.
Cepusi: MareMaTtnueckoe MOAEIUPOBAHUE U TPOTpaMMHUPOBAHHE Hayy. KypH. FOx.-
VYpau. roc. ya-1; OYpI'Y xypHan. - Uensounck, 2008-

4.

[IporpaMMmHBbIE TPOAYKTHI U CUCTEMBI HAy4.-[IPAKT. U31. MexayHap.

accol. ¢ponnoB mupa, Hayu.-uccnen. un-t "LienTprnporpamMmMcuctem", pes. ;KypH.
KypHai. - M., 1989-

5.

Hano- n MHUKPOCUCTCMHAA TCXHHUKAa MCKINCHUIIIMHAP. TCOPCT. U

NPUKJIAJ. Hayd.-TeXH. )KypH. 131-Bo "HoBeie TexHonornn" xypuai. - M., 2000-

2) MemoouuecKue YKazaHus 01 Cmy0eHmos8 no 0C80EHUIO OUCYUNTUHDL.

1.

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

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

U3 HUX. yue@%o—memoduqecxoe obecneverue camocmosmenbHou pa60mbz cmydeﬂma:

1.

Tpamnept, B. AVR-RISC mukpokoHTposiepsl: ApXUTEKTYpa,

anmnaparHble pecypcehbl, CUCTEMAa KOMaH/l, IPOrpaMMHUpPOBaHUE, IPUMEHEHHE B.
Tpammnepr; Ilep. ¢ Hem. B. I1. Penano u ap. - Kues: MK-IIpecc, 2006. - 459 c.

DJIeKTPOHHAS Y4eOHO-MeTOoANYeCKAsl IOKYMEeHTAIUs

HaumenoBanue
Ne Bun peeypeas bubmmorpaduieckoe onucanue
JUTEPATypPhI IEKTPOHHOMN
dbopme
gggﬁ;gggfgz;ﬂ bapanos, B.H. IIpumenenne mukpoxontpoiiepoB AVR:
1 OcHoBHas cHCTeMa CXEMBI, AJITOPUTMBI, IPOTPAMMBI. [ DJIEKTPOHHBIN pecypc| —
TUTEpaTypa 3 IATEIECTE OnextpoH. nan. — M. : JIMK IIpecc, 2010. — 288 c.
A http://e.lanbook.com/book/60980
Jlanb
gﬁgﬁ;ﬂ 2:;11-(1)3_}1 Esctudees, A.B. Mukpokontposiepst AVR cemeiicts Tiny u
b OcHoBHast cHCTeMa Mega pupmbl ATMEL. [DnexTpoHHBI pecypc| — DneKkTpoH.
nuTeparypa A IATCIIECTED nan. — M. : Jlonpka-XXI, 2010. — 558 c.
A http://e.lanbook.com/book/40990
Jlanb
DJIEKTPOHHO-
oubnuoreunass  |Moptos, [I. MukpokonTposiepsl AVR. BBogHbIii Kypc.
3 JlononHuTenHas cucreMa DNIEKTPOHHEIN pecypc]| — DnekTpod. gaH. — M. : Jlogoka-
nmuTepaTypa P pecyp p
W31aTeIbCTBa XX1,2010. — 271 c. http://e.lanbook.com/book/40950
Jlanb
MeTtoanieckue g;gﬁ:llg ;);{:I{P(I)E;ﬂ benos, A.B. Pa3zpaboTka yCcTpolcTB HA MEKPOKOHTPOJLIEpax
4 rocoOus A cHCTeMa AVR: maraem ot «4aifHuKa» 10 Ipodu. [DneKTpoHHbIH
CaMOCTOSATEJIbHOMN A IATCIECTEL pecypc] — Dnekrpon. gad. — CII6. : Hayka n Texnuka, 2013.
paboTHI CTy/ICHTA HszL — 528 c. http://e.lanbook.com/book/35927
Xycaunos P.3., Kauanos A.B. MukponpoueccopHble CpefcTBa
i/ie;)og;:e;ine z:f(?Hy(I)t;ecxne B AJIEKTPONPUBOJIAX U TEXHOJIOTUYECKUX KOMIUIEKCAX:
5 . . . YuebHoe nocoOue K MPOBEACHHUIO 1a00paTOpHBIX PadoT. —
CaMOCTOSITEJIbHON  [MaTepHualibl UensOutck, Uai-so FOVPL'Y, 2019
paGoTL cTyzienTa  kagenpet https://aep.susu.ru/assets/55 MPS 2019.pdf




nmuTepaTypa

JlononauTenbHas

CmupHOB, HO. A. OCHOBBI MUKPO3JIEKTPOHUKH U
DJIEKTPOHHO- . .
SuGoteunas  |NAKPOTPOLIECCOPHOH TEXHUKH : yuebHoe nmocodue / FO. A.
cncTeMa Cwmupnos, C. B. Coxkonos, E. B. TutoB. — 2-¢ u3z., ucnp. —
RIATEILCTRA Cankr-IletepOypr : Jlanp, 2013. — 496 ¢. — ISBN 978-5-
.Ha)ilb 8114-1379-9. — TekcT : aneKTpoHHBIH // JIaHb : 3JEKTPOHHO-
oubmmoreyHas cuctema. https://e.lanbook.com/book/12948

IlepedeHb UCTIONB3YyEMOIO TPOrPAMMHOTO OOECIICUEHMS:

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

[lepedenb ucnonb3yeMbix NpohecCHOHANBHBIX 0a3 TaHHBIX U MH(DOPMAIITMOHHBIX
CIIPABOYHBIX CUCTEM:

1. -baza manasix BUHUTU PAH(Geccpouno)
2. -Undopmarmonnsie pecypcebt DUIIC(6eccpouno)

8. MarepuajibHO-TeXHHYECKOe o0ecreYeHne Q1 CIUTITHHbI

OcHOBHOE 000pY/IOBaHUE, CTEHIbI, MAKETHI, KOMITBIOTEPHASI TEXHUKA,

Bun zagsaruit aNg MPeIyCTaHOBICHHOE POrpaMMHOE 0OecTiedeHHe, UCIIOIb3yeMOe AJIs Pa3IMYHbIX
YA BUJIOB 3aHATUN
Jlaboparopubie |264 JIABOPATOPHbBIN CTEH/I "ITPOI' PAMMUPYEMBIE

3aHATUA

Q)

MUKPOKOHTPOJIJIEPBI" (ATMega)




