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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

3uaer: [IpyHIMITBI 1eHCTBYS, CXEMbI UCTIOTHEHUS U
XapaKTEPUCTHUKHA MUKPOITPOIIECCOPHBIX CPECTB,
CUCTEM JJICKTPONPHUBO/IA U TEXHOIOTUICCKUX
00BEKTOB aBTOMATHU3AIlUH, [IOCIEI0BATEIHLHOCTE
pacdera yKa3aHHBIX CHCTEM.
YMmeet: [IpoekTHpoBaTH MUKPOTIPOIIECCOPHBIC
[TK-3 Cniocoben pa3pabaTeiBaTh TEXHUYECKUH  [CpEACTBA BBOAA U BBIBOJA JTAHHBIX, HHIUKAIIUU H
MIPOCKT JJI OPTaHU3aIliy aBTOMAaTU3UPOBAHHOTO [KOPPEKIIMU HH(GOPMAIIMK B TUCKPETHOU popme aiis
pabodero mecra MOCTPOEHUS OTACIBHBIX Y3JIOB U 3JICMEHTOB CUCTEM
aBTOMAaTH3allHH.
MMeer npakruueckuil onbIT: CHHTE3a 2IIEMEHTOB U
YCTPOMCTB MUKPOTIPOIIECCOPHBIX CPEJICTB JIJIst
CHCTEM aBTOMAaTH3aI[MU B COOTBETCTBUH C
TEXHUYCCKHUM 3aJ]aHUEM U HOPMATHUBHO-
TEXHUYECKON JOKYMEHTALIUEN.

3. Mecro nucuuninnbl B ctpykrype OII BO

[lepeuenp npeanIecTBYOMUX JUCIUIUINH, [Tepeuens nociaeayOUMX AUCIUILINH,
BUJIOB paboT y4eOHOro 1miaHa BUJIOB paboT




ABTOMaTI/I?;aI_[I/ISI TUITOBBIX TEXHOJIOTUYCCKUX
mpoiieccoB (B HeTEera3oBOM OTpacin),
MOI[GJII/IpOBaHI/Ie CHUCTEM aBTOMAaTU3allnuH,

MukponpoiieccopHas TEXHUKA Teopust HETMHEUHBIX U UMITYJILCHBIX CUCTEM

peryIupoBaHus,
ABTOMAaTH3aIHsI THTIOBBIX TEXHOJIOTUYECKUX
MPOLIECCOB (B MAIIMHOCTPOEHUN)

TpeboBaHMs K «BXOHBIMY» 3HAHUSIM, YMEHUSIM, HABbIKAM CTY/IE€HTA, HEOOXOIUMbIM
IIPY OCBOCHUHU JJAHHOM JIUCIMIUIUHBI U IPUOOPETEHHBIM B PE3yIbTaTe OCBOCHUS

MpCAMICCTBYIOIMUX JUCIHUILINH:

Jucrumimaa

TpeboBanus

3naer: OCHOBBI IPOEKTUPOBAHUS allIApPaTHON YacTH
MHUKPOIPOLIECCOPHBIX CUCTEM OCHOBBI pa3paboTKu
POTPAMMHOTO 00€CTICYCHHUST OCHOBBI
MOZIETTUPOBAHUS MEXaTPOHHBIX CUCTEM B CpEZIe
MAKETOB MPHUKJIATHBIX TPOTPAMM MEPCOHATIHLHOTO
KoMIIbIOTepa. YMeeT: Mcnonb30BaTh COBpEMEHHBIE
UH(QOPMAITMOHHBIEC TEXHOJIOTHH, YIIPABIISATH

MukponpoueccopHasi TEXHUKa UH(pOpMaIUel ¢ IPUMEHEHUEM MPUKIIATHBIX

[IPOTrPaMM; UCIIOIb30BaTh CETEBbIE KOMITbIOTEPHBIE
TEXHOJIOTHH, 0a3bl JAHHBIX U MTAKEThI TPUKIIATHBIX
nporpamMm. MIMeeT npakTU4eCKHil OTIbIT:
[IpuMeHeHHs MoTy4YeHHON nH(OpMaluu npu
MPOEKTUPOBAHUY AIIEMEHTOB MUKPOIIPOLIECCOPHOTO
YIIPABJICHHS IPOMBILLIJIEHHBIMA MEXATPOHHBIMU
CHUCTEMaMH.

4. O0bém M BUABI YUeOHOI PadOTHI

OO6mast Tpya10€eMKOCTh JUCHUIUIMHBI cocTaBseT 3 3.¢., 108 4., 72,5 4. KOHTaKTHOM

paboThI

Pacnpe)leneHHe o ceMecTpam

. Bcero B Hacax
Bun yuebuoid padots: 4acoB Homep cemectpa
6

OO6mmas Tpy10EMKOCTh TUCIIUTUTHHBI 108 108
AyoumopHhvie 3auamusi: 64 64

Jlexuuu (JI) 32 32

[IpakTudeckue 3aHATUS, CEMHHAPHI U (FITH) IPYTHE BHJIBI 0 0
aynuTopHbIX 3aHsaTui (I13)

JlabGopatopusbie pabotsl (JIP) 32 32
Camocmosmenvras paboma (CPC) 35,5 35,5

[TonroroBka n oopmiieHne oT4eTa 1o J1abopaTopHOI
pabote No2 3 3

[ToaroroBKa K KOHTPOJBHBIM PabOTaM U TECTaM 5 5

[TonroroBka u odopmiieHHe OTYETA T10 JTAOOPATOPHOU 3 3
pabote Ne3

[ToaroroBka k sK3aMeHy 21,5 21.5




IToaroroBka u oopmiieHue oTUeTa 1O JTA0OPATOPHOI 3 3
pabote Nel
KoHCynbranyuy 1 mpoMeKyTouHasl aTTeCTalus 8,5 8,5
Bu koHTpOs (3aueT, qud.3a4et, IK3aMeH) - JK3aMEH

5. Copepixkan

He THCHUIIJINHBI

Ne
paznena

HaumeHnoBanue pa3znenoB JUCHUILIMHBI B yacax

O0beM ayTUTOPHBIX 3aHITHIA TIO0 BHIAM

Bcero JI 113

JIP

1 [MuxkpomnpoieccopHbl€ CPEJCTBA B IEKTPOIPUBOJIE 8 8 0

2

CoBpeMeHHbIE MUKPOIIPOLIECCOPHI U
MUKPOKOHTPOJIEPHI

4 4 0

BocbMupaszpsiiHble MUKPOKOHTPOJUIEPHI IS
BCTPAaUBAEMbBIX CUCTEM

22 12 0

10

[TporpammupoBanue Ha Accembiepe
MHUKPOKOHTpOsuIepoB AVR

30 8 0

22

5.1. Jlekuun

Ne No
JeKIuu{pasaenal

HanmenoBanue nimm KpaTKO€ COACPIKAHUC JICKIITMOHHOI'O 3aHATHUA

Koi-
BO
4acoB

1-2 1

KoMOUHAIMOHHBIEC U TIOCIIEA0BATEIHLHOCTHBIC ITU(POBBIE 1 MUKPOIIPOIIECCOPHBIC
ycTporcTBa. Jlorndeckue snemenThl. HazHaueHne, NpUHIUITHAIBHBIE CXEMBI,
Ta6JII/II_IBI HUCTUHHOCTH, BApHUAHTHI UCTIOJTHCHUA KOM6HHaL[PIOHHbIX yCTpOfICTBZ
nemudpaTopoB, CyMMaTOpOB, MyJIbTUILIEKCOPOB. Ha3zHaueHue, npuHIMIHATbHAS
cxema, TabI1Ia HICTUHHOCTH apU(METUKO-JIOTUIECKOTO YCTPOUCTBA. DIEMEHTHI
namsaTu. Tpurrepsl. RS-tpurrep. D-tpurrep, T-tpurrep. JIBondHbie U TIBOUYHO-
NeCATUYHBIE cueTYUKU. [I[puMeHeHre MUKPOIIPOLIECCOPHBIX YCTPOMCTB B CUCTEMAX
AIIEKTPOTNPUBO/IA: THPUCTOPHBIE IPeoOpazoBaTenu, nmpeoOpa3zoBaTean YacTOThL,
[IPOMBIIICHHBIE KOHTPOJUIEPBI, TEMIIEPATYpPHbIE KOHTPOJUIEPHI, IpaliBEpPhl
[IarOBBIX JIBUTATEICH.

3-4 1

Peructpsl. [lapannensHble U MOCIEI0BATENbHBIE PEKUMBI ITEPEIauu JaHHBIX.
[Iporokonbl nepenaun JaHHBIX. OCHOBHBIE BUBI U XapAKTEPUCTUKHU 3JIEMEHTOB
namat. OnepaTuBHas maMsTh. CTaTHdeckas U JuHaMUdeckasi popMa XpaHSHHsI
nmanubex. [Tamsate SRAM u DDR. IToctosHHast maMaTh. THIBI MOCTOSIHHONM TaMSATH
B MuKpormnpoltieccopHbix ycrporctBax. FLASH-namsts. [Tamare EEPROM.

5-6 2

[Tonsitue MukpokoHTposuiepa. CTpyKTypa U OCHOBHBIE 3JIEMEHTHI
MUKPOKOHTpoJuiepa. Tumsl (yHUBEpcaIbHbIE, CHIEIMATU3UPOBAHHbIE U IU(POBbIE
CUTHAJIbHBIE ITPOLIECCOPBI), Pa3psiAHOCTS (8-, 16-, 32-) u pupMbI U3roTOBUTENIEH
MukpokoHTpoiiepos (Intel, Analog Devices, Microchip, STM, Atmel). DSP-
npoueccopbl. Mukpomnporueccopsl. [loHATHE, OCHOBHBIE 31IEMEHTBI, TUIIBI, IIIMHbI
aHHBIX, agpeca U ynpasieHus. CTpyKTypa MUKponpouneccopa. ApXUTEKTypa
MUKponporeccopa. TeXHOI0rus U3roTOBIEHUSI MUKpOIIpoLeccopoB. ['apBapackas
u [Ipuncronckas apxurekrypa. RISC- u CISC-nipoueccopsl. Cucrema koMaH
MHUKpPOIPOIECCOPA.

7-8 3

8-MHu pa3psgHbIe MUKPOKOHTpoJuiepsl AVR ¢upmbr Atmel - npumenenue,
CTPYKTYpa, OCHOBHBIE XapaKTePUCTUKH, 00JacTh MPUMEHEHHSI, KapTa MaMaTu
MuKpokoHTposiepa ATmega 8535. IlamsTh mporpaMm - pa3MelieHue nporpamMmbl
U TaHHBIX B mamsATH. OnepaTuBHas MaMATh - pa3MelIeHHe PErUCTPOB 00IIEro
Ha3HAYCHUsI, PETHCTPOB BBOJA/BBIBO/IA, CBOOOHOTO MPOCTPAHCTBA U CTEKA.
[Tepudepuiinbie ycrpoiicTBa MukpokoHTposuiepa ATmega8535. [lpumenenue

OPTOB BBO/IA/BBIBO/IA, PETHCTP HAPABJICHUS Mepe/ladil TAHHBIX, PETHCTP




COCTOSIHMSI, PErMCTP NaHHBIX. [IpuMepsl onpeneneHus nopTos.

[IpruMeHeHne 00IaCTH CTeKa: BpEMEHHOE pa3MellleHIe JaHHbIX, UCIIOIb30BaHNE
MOATPOTPaMM, UCTIOIb30BaHUE MTPEephIBaHUN. HUIMaNH3anus yKa3arens cTeka.
CoxpaHeHHe U YTEeHHE aJipeca BO3Bpara U3 cTeka pu padoTe MOIIpOrpaMM.
Cucrema npepsiBannit MUKpokoHTpoiiepa ATmega8535. Tabnuma BekTopoB
npepbIBaHUN MUKpOKOHTposutepa. [Ipuoputer npepsiBanuii. Mackupyemslie 1
HeMacKHpyeMblIe TpepbIBanus. [locienoBaTenbHOCTh pabOThl MEKPOKOHTpOJLIEpa
pY BOSHUKHOBEHHH MIPEPHIBAHMUS.

11-12

8-Mu paspsiHble TaliMepbl MUKpOKOHTpoiuiepa ATmega8535: cTpykTypa Talimepa,
PEXXUMBI padOThI, OCHOBHBIE 3JIEMEHTHI TaiiMepa, MOoCe10BaTeIbHOCTh padOTHI
hreMeHTOB Taitmepa. dnaru peructpa ynpasinenus taiimepoB TCCRO/TCRR2.
Pabora 8-Mu pa3psiiHBIX TaliMEPOB B PEKUME pacieTa BpEMEHHBIX HHTEPBAJIOB.
Pab6ota Taitmepos B pexxume LLIMM. TIpepriBanus 8-mu pa3psaHbIX TaliMepOB.

[ Ipumep nporpaMmsl.

13-14

S13BIKM IPOTpaMMUPOBAaHUS MUKPOIIPOLIECCOPHBIX YCTPOMCTB. S3BIKU CPETHETO U
BBICOKOT'O YPOBHSI: IOCTOMHCTBA U HeocTaTtku. [lonste Accembnepa. Accembiep
17151 MUKPOKOHTpOIIIepoB AVR. OCHOBHBIE 371€MEHTHI A3bIKa. ApUPMETHUECKHUE U
Toruueckue KoManasl Accembiepa, JUIMTEIbHOCTh UCTIONHEHUS] KOMaHI,
3aHrMaeMas namsaTb. Komanpl ciura. bUToBbIE KOMaHIBI.

15-16

dopmat koMaH/1bl Ha AcceMbiepe, 2IeMeHThl KOMaH/Ibl, KO/l ONIEpaIliy, OTIEPaH/IbI.
J{upextuBbl. Makpocsl. Komanapl nepexona. YCIOBHBIN U O€3yCIOBHBIN MEPEXO].
OTHOCUTENBHBIN, KOCBEHHBIH 1 aOCOJIOTHBIN O€3yCIOBHBIE TIepexobl. BbI3o
MOJIITPOTPaMMBI: OTHOCHUTEIbHBIN, KOCBEHHBIM U a0COJIFOTHBIN. 3aBEPIIICHHE
npepbiBaHus. Tumbl ycaoBHbIX nepexonoB. [lepexon no ¢uary. Pabora creka npu
nepexofax. JIMTeNbHOCTh UCTIONIHEHHS KoMaH [ niepexoa. Crioco0sl afpecanun
naHHbIX. Henocpencrsennas agpecanus. [psamas agpecanusa. KocsenHnas
anpecanna. OTHocHuTenbHas anpecanus. Komanapl nepecbulky JaHHbBIX.
JIUTEeIbHOCTD NCIIOJHEHUS KOMaH 1 YT€HUS U 3alIUCH JaHHBIX. [Ipumepsl
[IPOrPaMM.

5.2. llpakTyecKue 3aHATHS, CEMHUHAPbI

He npenycmorpensl

5.3. JIaboparopHbie padoThI

No

SaAHATUS]

Ne

paszzienal

HaumeHoBaHue unm KpaTkoe cojiepKaHue 1adopaTopHoil paboThI

Koi-
BO
4acoB

1-3

JlabopatopHas pabora Nel. Peanu3arust Torudeckoil CUCTEMbI aBTOMATHU3AIMH HA
MHUKPOKOHTPOJIEPE.

4.5

3amuTa 1abopatopHoit paboThl Nel

6-8

JlaGoparopHas pabora Ne2. Peanuzanus nporpamMmmsl "Gerymuii orous"
[IPOIPAMMHOM 3a1€PIKKOU.

9-11

3amura mabopaTopHOit paboThl Ne2

12-14

JlaGopatopnas pabota Ne3. Bocsmupaszpsiaasie Taiimepsl TO u T2 B pexxume
(dhopMUpOBaHUS BPEMEHHBIX HHTEPBAJIOB.

15-16

R - I = B N VS J) R OS)

3anura gaboparopHoii paboTsl Ne3

A N [N] & [

5.4. CamocrosiTeqibHasi padoTa CTyIeHTA

Brimonuenue CPC

[Togsun CPC | CnucoK JIUTepaTypsl (C YKa3aHHEM Cemectp| Koui-




pas3zernos, aB, CTPAHUIl) / CChUIKA Ha
pecypc

BO
JaCcoB

[ToaroroBka u ohopMIIEHHE OTUYETA TTO
maboparopHoit pabote Ne2

[TYM/: [OcH. nurt., 1]: ¢.557-593;
[MIICPC, 1]: ¢.41-100; ¢.169-¢.178, c.275-
297, c.314-326; DOYMJ: [OcH. mut., 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]-
NudopmainoHHbIe CIIPABOYHBIE CUCTEMBI:
[1], [2]. OTeyecTBEeHHBIE U 3apyOeKHBIC
[evaTHbIe KypHAJIbI 10 AUCHUIUINHE: [1],

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

[loaroToBKa K KOHTPOJIBHBIM padoTaM U
TeCTaM

[TYM/I: [OcH. nurt., 1]: ¢.161-200; [OcH.
uT., 2]: ¢.583-665, c. 666-714; [[1om. nuT.,
2]: ¢.9-110, c.143-160 DYMU: [OcH. nut.,
2]: ¢.148-199, ¢.230-278, ¢.390-397; [ Hom.
muT., 6]: c. 145-316 I10: [1], [2], [3].
NHpopMalinoHHbIE CIIPABOYHBIE CUCTEMBI:
[1], [2]. OTeuecTBEeHHBIE U 3apyOeKHBIC
[evaTHbIe KypHaJIbI 10 AUCHUIUINHE: [1],

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

[TonroToBka u oopmIieHHE OTYETA 110
nmabopaTtopHoit padote Ne3

[TYM: [OcH. nuT., 1]: ¢.557-593;
[MIICPC, 1]: ¢.100-120; ¢.275-297, c.314-
326; OYM/: [OcH. nurt., 1]: ¢.14-69; [OcH.
T, 2]: ¢.255-278; [MIICPC, 4]: c. 110-
288; ¢.517-520; [MIICPC, 5]: ¢.53-66 I10:
[1], [2], [3]. UadopMmarimoHHEIE CTIpaBOYHBIC
cuctemsl: [1], [2]. OTeduecTBeHHBIE U
3apyOeKHBIE TIEYaTHBIC KyPHAJIBI IO

nucuuruivne: [1], [2], [3], [4], [5]-

IloaroToBka K 2K3 aMCHY

[TYM/: [OcH. nurt., 1]: ¢.161-200, c.263-
368, c. 373-475, ¢.557-593; [OcH. nut., 2]:
c.583-665, c. 666-714; [don. nur., 2]: ¢.9-
110, ¢.143-160 DYM/: [OcH. nur., 1]: ¢.76-
80; ¢.102-157; [OcH. nuT., 2]: ¢.148-199,
¢.230-278, ¢.390-397; [Hom. aut., 3]: c. 37-
111; [Hom. mut., 6]: c. 145-316; [MIICPC,
4]: c.12-47, c.48-69, c. 70-109. I10: [1], [2],
[3]. UadopManinoHHBIE CTIPABOYHBIC
cuctemsl: [1], [2]. OTeuecTBeHHBIE U
3apyOeKHbIE TIeUaTHBIC KYPHAIBI TIO
nucuuroiune: [1], [2], [3], [4], [S]-

21,5

[TonroToBka u oopmIIeHHE OTYETA 10
nabopaTopHoi padote Nel

[TYMJ: [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]. UudopmarmoHHBIE CTIpaBOYHBIE
cuctemsl: [1], [2]. OTeduecTBeHHBIE U
3apyOeKHbIE TIeUaTHBIC KYPHAIBI TIO
nucuuriune: [1], [2], [3], [4], [S]-

6. @oH/1 OLIECHOYHBIX CPEICTB JJIf POBEACHUS TEKYNIero KOHTPOJIA yCIIeBAeMOCTH,

NMPOMEKYTOYHOM aTTecTAllUN




KoHTponk kauecTBa 0CBOCHHS 00pa30BaTEIbLHOMN MPOrpaMMbl OCYIIECTBIISICTCS B
cootBeTcTBHH ¢ [TookeHHEeM 0 OaJITbHO-PEUTHHIOBOW CHCTEME OIICHUBAHUS PE3yIbTaTOB
y4eOHOM JIeSITEIIFHOCTH 00yYaIOIIUXCSI.

6.1. Kontpoabubie meponpusitus (KM)

Ne
KM

Ce-
MeCTp

Bun
KOHTPOJISt

HazBanue
KOHTPOJIBHOTO
MEPOIPUATUS

Bec

Makc.
Oan

[Topsinox HauKcneHus: 6amIoB

YVun-
THIBA-
eTCA B

[TA

Texymumii
KOHTPOJIb

KontponwsHas padora
Nel

KontponpHas pabora Nel ( mo
pa3zaeny 1) BHIIOTHSIETCS B
MICHMEHHOM BHJIE Ha JICKITHOHHOM
3ansTuu. KonndecTBo 3aganuii: 3. 3a
Ka)XKJI0€ 3aJIlaHHEe JaeTCs
OTIpe/IeIeHHOE KOJMYECTBO OALIOB:
3aganue 1: 1 6amn - BepHo, 0 6amioB
- HEBEPHO;

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

3amaHue 3: 3aJaHie COCTOHT U3 TPeX
STAroB, 32 BHITIOJHEHHE KaXKIO0TO
STarna CTyAeHT nomydaer 1 6ain,
UTOTO MakCUMyM 3 OaJa.

O6muit 6am1 popmupyercs Kak
CyMMa TIOJTy4eHHBIX 0aJlioB.

OK3aMCH

Texymumii
KOHTPOJIb

KontponwsHas padora
No2

KonTponbHas padora Ne2 ( o
pasneny 1) BeIMOTHSETCS B
MICHbMEHHOM BHJIC Ha JICKIIHOHHOM
sapaTun. KonmmaectBo 3aganmii: 3. 3a
Ka)kJI0€ 3aJJaHHe J1aeTCs
OTpeIeJICHHOE KOJTMYECTBO OaJIoB:
3ananue 1: 0 6amioB - HeBepHO, |
0aJII - YACTUYHOE BBLIIIOJTHCHHE
3aaHus, 2 Oajia - MOJHOe
BBITTOJTHEHUE 3aJaHHUs.

3ananue 2: 0 6amioB - HeBepHO, |
0aJIT - YACTUYHOE BBLIIIOJTHCHHE
3agaHus, 2 Oajia - IMOJHOe
BBITTOJTHEHUE 33 JaHHUS.

3ananue 3: 0 6amioB - HeBepHO, |
0aJLI - 3aJaHNE BBIIOIIHEHO.
OO6uwmii 6ann popmupyercs Kak
CyMMa IOJy4YeHHBIX 0aJuIoB.

OK3aMCH

Texymumii
KOHTPOJIb

KontponwsHas padora
Ne3

KonrtponbHas padora Ne2 ( o
pazzneny 1) BIIONMHSIETCS B
MICHbMEHHOM BHJIE Ha JICKIHOHHOM
sapsaTud. KomnuecTBo 3amanuii: 3. 3a
Ka)X10€ 3aJJaHue J1aeTcs
oTpeieNIeHHOE KOJIMYECTBO OaIoB:
3ananue 1: 0 0amioB - HEBEpHO, |
0aJut - BEpHO.

3ananue 2: 0 0ajioB - HEBEPHO,
3a/laHue COCTOMT U3 JIBYX JTAIloB, 32

BBITIOJTHCHUC KAKAO0T'0 3Tarna CTYACHT

OK3aMCH




noxyvaer 1 6ami, ©TOro MakCUMyM 2
Oasna.

3a1aHue 3: 3aJlaHue COCTOUT U3 IBYX
9TAIoB, 3a BHIMOJIHEHHE KaX/10T0
ATamna CTyAEHT mosrydaeT 1 Oan,
WTOTO MaKCUMYM 2 OaJa.

OO6muwmii 6amn popmupyercs Kak
CyMMa ITOJTyYeHHbIX 0aJUIOB.

Texymumii
KOHTPOJIb

JlaGoparopHas pabota
Nel

0,1

JlaGopaTtopHas pabota
MpeIHa3HaueHa JIsl 3aKpeTIeHUs
3HaHUU 10 TeMe "BocbMupaspsaHbie
MUKPOKOHTPOJIEPHI 17151
BCTPOEHHBIX cucteM" (paznmen 3) u
BBIJIAETCSI B COOTBETCTBUU C
BapUAHTOM U3 METOAMYECKUX
YKa3aHHUM U1 CAaMOCTOSATEIIbHOM
paboTHI CTy/IeHTa. 3aaHue
BKIIIOYAET B ce0s pa3paboTKy
npoekTa (IpeaBapuTeIbHOe
TOMAIlIHEEe 3a/1aHKE ), IEMOHCTPAIUIO
paboTHI MPOEKTa Ha KOHTPOJIIEPE,
oQopMIIeHHE OTYETa, 3aIIUTY IO
TEOPETHUYECKUM BOIIPOCAM M3
criucka. [Ipu 3amure cTyaeHTy
3a/1aeTCsl HE MEHEE TPEeX BOMPOCOB.
KpuTtepun BhICTaBICHUS OAJIIOB:

0 6amnos: [IpenBapurensHOE
TOMaIllHEe 3a]aHUE HE CHIENaHO.
JleMOoHCTpanys 3aa4u Ha
KOHTPOJIEPE HE MPOU3BEICHA.
Otuet He cnad. He naH oTBeT HM Ha
OJIH BOIIPOC.

1 6amn: IlpenBapurensHOE
TOMAIlIHEE 3a/1aHUE CHIENIAHO C
omnOKamMu, TpeOyOIUMHU
ucrpasieHus. JlemoHcTpanus
3a/1a4ui Ha KOHTPOJIEpE He
npousBeaeHa. OTuer He caaH. He
TaH OTBET HHM HA OJIMH BOIIPOC.

2 6anna: [IpenBapurensHoe
TOMalIHee 3a/1aHue CAENaHo.
JleMoHCTpanus 3a1a4 Ha
KOHTpOJUIEpE HE MPOU3BE/ICHA.
Otuer He cnaH. He nan oTBeT HU Ha
OJIUH BOIIPOC.

3 6amna: [IpenBapurenpHOe
TOMalIHee 3a/1aHue CAENaHo.
JleMoHCTpanus 3a1a4 Ha
KOHTpoJuiepe npousBeaeHa. Otuer
CllaH, MPOBEpPKa OTUETA BBISBUIIA
oImMOKH, TPEOYIOIINE UCTIPABICHUSI.
/lan oTBeT Ha 1 U3 3 TeOpeTUUECKUX
BOIPOCOB.

4 6amna: [IpenBaputensHoe
TOMalIHee 3a/1aHue CAENaHo.

I[CMOHCTpaI_[I/ISI 3aJa4yu Ha

OK3aMCH




KOHTpoJuIepe mpou3BeacHa. OTuer
C/IaH, POBEpKa OTYETA HE BBISIBUIIA
omuOokK. /lan orBet Ha 2 u3 3
TEOPETUICCKUX BOIIPOCOB.

5 6annos: [lpeaBapurenpHoe
noMariHee 3a/1laHue CeaHo.
JleMoHCTpanus 3a1a4u Ha
KOHTpoJIIepe npousBeneHa. Otuer
CIaH, IPOBEpKa OTYETa HE BHISBUIIA
omuOoK. Jlan orBeT Ha 3 U3 3
TEOPETUICCKUX BOIIPOCOB.

Texyuui
KOHTPOJIb

JlabopatopHas pabota
No2

0,1

JlaGoparopHas pabota
MpeaHa3HaueHa JJis 3aKperyIeHUs
3HAHUM 110 TEME
"IIporpamMmMupoBaHue Ha accemOnepe
MUKpOKOHTposiepoB AVR" (pasnen
4) 1 BBIIAETCS B COOTBETCTBHH C
BapUaHTOM U3 METOINYECKHX
YKa3aHWI 111 CaMOCTOSITETIbHOM
paloThI cTy/IeHTa. 3aJaHKe
BKJIIOYAET B ce0s pa3paboTKy
npoekTa (IpeaBapUTeIbHOe
TOMaIIHee 3a/1aHue), IEMOHCTPAIIIO
paloThI ITpOEKTa Ha KOHTPOJLJIEepe,
odopMIIeHHE OTUETA, 3AMIUTY 110
TEOPETUYECKUM BOIIPOCAM M3
criicka. [Ipum 3amure ctyneHTy
3a/1aeTCsl HE MEHEE TPEX BOIPOCOB.
Kputepuu BbicTaBieHus 6aI0OB:

0 6amnoB: IlpeasapurensHoe
TOMaIIHee 3a/laHue He CIIeNIaHo.
JleMOHCTpaIys 3a/1a4u Ha
KOHTpOJUIEpE HE MPOU3BEICHA.
OTuer He cinaH. He nan oTBeT HU Ha
OJIUH BOIIPOC.

1 6amn: [IpenBapurensHoe
TOMaIIHee 3a/1aHre CIENIaHo C
olnOKaMu, TpeOyOIMMHU
vcnpasieHus. JleMoHcTpanus
3a/1a4l Ha KOHTPOJUIEpE He
npousBeaeHa. Otuer He cnad. He
JTaH OTBET HU Ha OJIMH BOIPOC.

2 6amna: [IpenBapurensHOE
TOMalIHEE 3a/1aHue CAEIAHO.
JleMOHCTpanys 3aa4u Ha
KOHTPOJUIEPE HE NPOU3BE/ICHA.
Otuet He cnad. He naH oTBeT HM Ha
OJIH BOIIPOC.

3 6amna: [IpenBaputenpHOE
TOMalIHEE 3a/1aHue CAEIAHO.
JleMoHCTpanys 3aa4u Ha
KOHTpoJulepe npousseacHa. OTuer
cIaH, IPOBEpKa OTYETAa BHISBUIIA
OIIMOKH, TPEOYIOIINe UCIIPABICHUS.
/lan otBeT Ha 1 U3 3 TeOpeTUYECKUX

BOIIPOCOB.
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4 6amna: [IpenBaputensHoe
TOMaIIHee 3a/1aHue CAENaHo.
JleMOHCTpauus 3a1a4u Ha
KOHTpoJuiepe npousBeaeHa. OTuer
CIaH, IPOBEpKa OTYETa HE BHIIBUIIA
omuOoK. Jlan oTBeT Ha 2 U3 3
TEOPETUICCKUX BOIIPOCOB.

5 6amnoB: [IpenBaputenpHOE
TOMaIrHee 3a/1aHue CENaHo.
JlemMoHCTpanus 3aa4 Ha
KOHTpoJuIepe mpou3BeacHa. OTder
cIaH, MpOBEpKa OTYeTa HE BhISBUIIA
omuOokK. /lan orBet Ha 3 u3 3
TEOPETUUECKUX BOIIPOCOB.

Texymmii
KOHTPOJIb

JlabGopatopnas pabota
Ne3

0,1

JlaGopaTtopHas pabota
MpeIHa3HaueHa JIsl 3aKpeTIeHUs
3HAHMH 110 TEME
"IIporpamMupoBaHue Ha acceMbiepe
MUKpOKOHTposuiepoB AVR" (paznmen
4) 1 BbIJTa€TCSI B COOTBETCTBUU C
BapUAHTOM U3 METOIMYECKUX
YKAa3aHHUM JJIs1 CAaMOCTOSATEIIbHOM
paboTHI CTy/eHTa. 3aaHue
BKIIIOYAET B ce0s pa3paboTKy
npoekTa (mpeaBapuTeIbHOe
TOMAIllHEEe 3a/1aHKE ), IEMOHCTPAIUIO
paboTHI MPOEKTa Ha KOHTPOJIIEPE,

o opMIIeHHE OTYETa, 3aIIUTY IO
TEOPETHYECKUM BOIIPOCAM M3
criucka. [Ipu 3amure cTyaeHTy
3a/1a€TCsl HE MEHEE TPEX BOIIPOCOB.
KpuTtepun BhICTaBICHUS OAJIIOB:

0 6amnos: [IpenBapurensHOE
ToMalrHee 3aJaHue He CASIaHo.
JleMoHCTpanys 3aa4u Ha
KOHTPOJIEPE HE MPOU3BEICHA.
Otuet He cnad. He naH oTBeT HM Ha
OJIMH BOIPOC.

1 6amn: IlpenBapurensHOE
moMalrHee 3aJaHue CIEeIaHo C
omnOKaMu, TpeOyOIIUMHU
ucrpasieHus. JlemoHcTpanus
3a/1a9M Ha KOHTPOJIJIEPE HE
npousBeaeHa. Otuer He caaH. He
TaH OTBET HHM HA OJIMH BOIIPOC.

2 6anna: [IpenBapurensHoe
ToMalrHee 3aJaHue ClIeNaHo.
JleMoHCTpanus 3a1a4 Ha
KOHTPOJUIEpPE HE TIPOU3BEICHA.
OrtueT He caad. He gan oTBeT HU Ha
OJIMH BOTIPOC.

3 6amna: [IpeaBapurenpHOe
ToMalrHee 3aJaHue ClIeNaHo.
JleMoHCTpanus 3a1a4 Ha
KOHTpoJuIepe npousBeaeHa. OTuer

CJIaH, ITIPOBCPKA OTHUCTA BhIABHJIA
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OIIMOKH, TPEOYIOIINE UCIIPABICHUS.
/lan oTBeT Ha 1 U3 3 TeOpeTUUECKUX
BOITPOCOB.

4 6amna: [IpenBapurensHoe
TOMalIHEE 3a/1aHue CAETIaHO.
JleMoHCTpanus 3aa4u Ha
KOHTpoJuIepe nmpou3BeacHa. OTder
cIaH, MpOBEpKa OTYeTa HE BbISBUIIA
omuOokK. /lan orBet Ha 2 u3 3
TEOPETUUYECKUX BOIIPOCOB.

5 6amnos: [IpeaBapurensHoe
TOMalIHee 3a/1aHue CAENaHo.
JleMoHCTpauus 3a1a4u Ha
KOHTpoJuiepe npousBeaeHa. Otuer
CIaH, IPOBEpKa OTYETa HE BHISIBUIIA
ommOoK. Jlan orBeT Ha 3 U3 3
TEOPETUICCKUX BOIIPOCOB.

Texymmii
KOHTPOJIb

Tect 1. Jlornueckue
3JIEMEHTHI

0,1

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

OK3aMCH|

Texymumii
KOHTPOJIIb

Tect 2. Anrebpa oruku

0,1

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

OK3aMCH|

Texymumii
KOHTPOJIb

Tecr 3.
Kom6uHanmonHb1e
yCTpOWCTBa

0,1

TectupoBaHue 1o TEMe:
«CoBpeMeHHbIE MUKPOTIPOIIECCOPBI
U MUKPOKOHTPOJUIEPHI» (KOHTPOIh
pasniena 2) oCymecTBISIETCS 0

OKOHYAHWHU N3YYCHUA

OK3aMCH




COOTBETCTBYIOLLIMX TEM Kypca Ha
nopraie "Onexkrponnbid OYpI'Y".
TecTupoBaHME BBIIOIHIETCS
KaKJIbIM CTYJICHTOM MHJIMBHIYaJIbHO
Ha KoMIIbroTepe. Tect cocTout us 5
BOIIPOCOB, IMO3BOJISIOIINX OLICHUTh
3HAHMS CTYACHTA 10 U3y4aeMon
teMe. Ha orBeTHI oTBOIMTCS 15
MuHYT. KonmuecTBo nonsITok 1.
[IpaBriIbHBIN OTBET Ha BONpoc — |
6am1. HenpaBuiibHBIN OTBET Ha
Bornpoc — 0 GasIoB.

10

Texymuit
KOHTPOJIb

Tect 4.

[TocnenosarenpHOCTHEIE| 0,1

yCTpOMCTBA

TecTupoBaHue 10 TEME:
«CoBpEMEHHbIE MUKPOIIPOLIECCOPHI
U MUKPOKOHTPOJUIEPBD) (KOHTPOJIb
paszzena 2) oCylIeCTBIAETCA 10
OKOHYAHWUU U3yUEHUs
COOTBETCTBYIOLIMX TEM Kypca B
"OnexkrponHom FOYpI'Y".
TecTupoBaHME BBITIOIHIETCS
Ka)IbIM CTYJI€HTOM MHJIWBHYyaJIbHO
Ha KoMIIbroTepe. TecT cocTOUuT U3 5
BOIPOCOB, MO3BOJISIOIINX OLEHUTh
3HAHMS CTYAEHTA 10 U3y4aeMOon
TeMme. Ha oTrBeTwI oTBOIMTCS 15
MuHYT. KonnuecTBo nonsITok 1.
[IpaBunBHBIN OTBET Ha Bonpoc — |
6am1. HenpaBuiibHbIN OTBET Ha
Bornpoc — () GasIoB.

DK3aMCH

11

[Tpome-

6 | XKyTouHas

arTecranus

DK3aMeH

JK3aMeH MPOBOAMUTCS B MHCbMEHHOM
dopme. B Ounet Bxoaur 2
TEOPETUYECKUX BOpoca v 1 3agaya.
Ha pemenue Ouiera naetcs 1 yac.
[lopsiiox HauMclieHus: 6AIOB:

0 GannoB: 3aga4a He pemieHa. He nan
OTBET HU Ha OJIUH U3 TEOPETUUECKUX
BOIIPOCOB.

1 6amn: 3amaua He pemieHa. [an
OTBET Ha | U3 2 TeOpEeTUYECKUX
BOIIPOCOB.

2 6ayna: 3anaua He peuieHa. Jlaxn
OTBET Ha 2 U3 2 TEOPETUYECKUX
BOIIPOCOB.

3 Gasuta: 3ajgaua penieHa, He JaH
OTBET HU HA OJIMH U3 TEOPETUUECKUX
BOIPOCOB.

4 Ganna: 3ajada peuieHa. JlaH oTer
Ha 1 u3 2 TeOpeTUYEeCKUX BOIIPOCOB.
5 6amnoB: 3agaya peuexa. Jlaxn
OTBET Ha 2 U3 2 TEOPETUYECKUX
BOIIPOCOB.

OK3aMCH|

6.2. Ilpouenypa npoBeaeHusi, KpUTEPHUH OLlEHUBAHUS

Bun |

ITponenypa npoBeneHus

Kpurepun




MIPOMEKYTOYHON OLICHUBAHUS
aTTeCTaluu

OneHka 3a IPOMEKYTOUHYIO aTTECTAIIMIO PACCUUTHIBAETCS 110
pelTuHry 00yuaromierocs o AUCHUILINHE R11 Ha OCHOBe pelTHHTa
o TeKyuiemy KoHTpoito Rrek nmo ¢popmyne: Ri=RTek, rue
Rrex=0,1 KM1+0,1 KM2+0,1 KM3+0,1 KM4+0,1 KM5+0,1
KM6+0,1 KM7+0,1 KM8+0,1 KM9+0,1 KM 10 paccuutsiBaeTcs Ha

OCHOBE 0aiy10B, HAOpPaHHBIX O0yYaOLIMMCS MO Pe3yJIbTaTaM
B cooTBercTBHM
TEKYIIETO KOHTPOJISl C Y4ETOM BECOBBIX kKoa(duiueHtoB. Ho cmm 2.5.2.6
CTYACHT BIIPABE YIYYIIUTb CBOM PE3yJIbTAT IPU ITOMOIIHU CAa4U o
MIPOMEKYTOYHON aTTeCTalluy, TOTJa peUTHHT 00y4aroierocs mno
JTMCLUIUIMHE paccuuThiBaeTcs 1o ¢popmyne: R1=0,6 Rrex+0,4 Rua,
rae Rma — pedTvHr 3a npomexxyTounyto arrecrannro. [llkana
nepeBoAa peiThHra B oueHKy: «OmmyHo» - Rk = 85...100%;
«Xopormo» - Rk =75...84%; « YnoBneTBOpuTenpbHO» - Rk =
60...74%; « HeynoenerBopurenbHo» - Rk = 0...59%.

SK3aM€EH
[Tonmoxxenus

6.3. ITacnopt oHaa OLIEHOYHBIX CPEACTB

KommnereHnuun PesynbraTsl 00yueHust

3Haet: [I[puHIUIBI AEHCTBUS, CXEMBbI HCTIOJIHEHUS U XapaKTePUCTUKH
MHKPOIIPOLIECCOPHBIX CPEICTB, CUCTEM DJIEKTPOIPUBOJA U AL RN
TEXHOJIOTHYECKUX 00BEKTOB aBTOMATH3aIMH, ITOCJIEA0BATEILHOCTh
pacyera yKa3aHHbIX CUCTEM.

Ymeet: [IpoekTupoBaTh MUKPOIIPOLIECCOPHBIE CPEACTBA BBOAA U
MK-3 BBIBOJIa TAHHBIX, MHAUKAIIUNA U KOPPEKIIMH UHPOPMAITUHU B AP n
TUCKPETHOHN opMe 7Sl TOCTPOCHHUSI OT/ICIBHBIX Y3JIOB U AJIEMEHTOB
CHCTEM aBTOMATH3aIlNH.

Nmeet npaktuueckuit onbIT: CUHTE3a SJIEMEHTOB M YCTPOUCTB
MUKPOTIPOILIECCOPHBIX CPEJICTB JJISI CACTEM aBTOMATHU3AIlUU B 1.1,
COOTBETCTBUHU C TEXHUYECKHUM 33JIaHUEM U HOPMATUBHO-TEXHUYECKOM

TOKYyMEHTAaIUEeH.

[1K-3

[1K-3

TumnoBsie KOHTPOJIBHBIC 3alaHUS 110 KAKAOMY MCPOIIPHUATHIO HAXOAATCS B
ITPHUIIOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOEe M HH(OPMAIIMOHHOE O0ecnedeHue TUCIUIIIMHBI

IHeuaTHas yyeOHO-MeTOAUYECKAS] JOKYMEHTAMS
@) OCHOBHAs TUMepamypa:
1. TanenOaym, D. Apxurekrypa kommbrorepa TekcT nep. ¢ aHni. 3.
TanenOayM. - 5-e uza. - CI16. u ngp.: [Turep, 2010. - 843 c. ui. 1 31neKTpoH. ONT.
JTUCK
2. Tyces, B. I. DnekrpoHnka U1 MUKPOIIPOLIECCOpPHAs TEXHUKA TekcT
y4eOHUK /17151 By30B 110 HaIllpaBJICHUIO MOJTOT. 0aKaiaBpoB U MarucTpoB "buomen.
urxeHepus'" u ap. B. I'. I'yces, IO. M. I'yces. - 6-e u3n., crep. - M.: KuoPyc, 2013

6) dononHumenvHas iumepamypa:
1. Xapros, B. SI. Mukpomnpoueccopusie cuctemsl [ Tekcr] yueb. mocobue
JUTSI By30B 110 HampasiieHuto "MH(popmaTrka 1 BRIYKCI. TEXHUKA", CIICTIHATBHOCTH
"Bpruuci. MammHbl, KOMIUIEKCHI, cucTeMBI U ceTh'” B. . Xapros. - M.: Akanemus,

2010. - 350, [1] c. un., Tabm.



6) ome4yecneeHHble U 3Clpy6€9fCHbl€ IHCYPHAIIbL NO 0ucuunﬂuﬂe, umerouiuecs 6 oubnuomexe:

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

2.  Pampmnomup exemec. maccoBslil xxypH. OOO "HTK UTHOOTEX"
KypHai. - M., 1991-

3. BectHuk HOxHO-YpanbCkoro rocyiapCTBEHHOTO YHUBEPCUTETA.
Cepus: Maremarnueckoe MOAENUPOBAHUE U TPOTPAaMMHUPOBAHUE Hayd. )KypH. FOx.-
VYpan. roc. yu-1; FOYpI'Y xypnan. - YUensOunck, 2008-

4.

[IporpamMmHBbIE IPOAYKTHI U CUCTEMBI HAy4.-IIPAKT. U311. MexayHap.

accoil. ¢ou0B Mupa, Hayu.-uccnen. un-t "Llentpnporpammcuctem", pea. KypH.
KypHai. - M., 1989-

5.

Hano- n MUKPOCUCTEMHAA TCXHHUKA MCKIUCHUILIMHAP. TCOPECT. U

NPUKJIAJl. Hayd.-TeXH. )KypH. M31-Bo "HoBeie TexHonorun" xypuai. - M., 2000-

2) Memoouueckue YKazanus 0isi Cmy0eHmos no 0C80EHUI0 OUCYUNTUHDL:

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.

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosamenbHol pabomsl CmyoeHma:

I.

Tpamnept, B. AVR-RISC mukpokoHTposepsl: ApXUTEKTypa,

anmnapaTHbIe pecypchl, CUCTEMa KOMaHJI, IporpaMMHUpOBaHKe, MpuMeHeHue B.
Tpamnepr; Ilep. ¢ Hem. B. I1. Penano u ap. - Kues: MK-IIpecc, 2006. - 459 c.

JJIEKTPOHHAs Y4eOHO-MeTOANYeCKAs TOKYMEeHTaIl U

HanmenoBanue
No nmg)lgiypm aniii};%fl{iﬁ bubnmorpaduyeckoe onrcanne
¢dopme
ICKTPOHHO- bapanos, B.H. [Ipumenenne MukpokoHTpoiiepoB AVR:
OnOJIMOoTEeYHAs N
1 OcHoBHas CHCTEMa CXEMBI, aJITOPUTMBI, IPOTPaMMBI. [ DJIEKTPOHHBIN pecypc| —
muTeparypa 3 IATCIECTE OnextpoH. naH. — M. : JIMK IIpecc, 2010. — 288 c.
ﬂalI[-IB http://e.lanbook.com/book/60980
ICKTPOHHO- Esctudeen, A.B. Mukpokontposuiepst AVR cemeiicts Tiny u
OoubmuoTeuHas .
) OcHoBHas CHCTEMa Mega ¢pupmbsl ATMEL. [DnekTpoHHBIH pecypc] — DAEKTpPOH.
uTeparypa naH. — M. : Jlomaka-XXI, 2010. — 558 c.
paTyp M371aTeIbCTBA
Mo http://e.lanbook.com/book/40990
DJIEKTPOHHO-
JononHuTe bHAs o6ubnuoreunas  [MoproH, /. N[VI/IKPOKOHTpOHHepBI AVR. BBonHBIi KypC.
3 TepaTYDA cucreMa [DnexkTpoHHBI pecypc| — DnekTpoH. gaH. — M. : Jlomdka-
patyp M371aTeILCTBA XXI, 2010. — 271 c. http://e.lanbook.com/book/40950
Jlanb
MeToauueckue JJEKTPOHHO- benos, A.B. Pa3paboTka ycTpoiicTB Ha MUKPOKOHTpPOJIIEPAX
4 nocoous s 6ubnuoreunas  |AVR: maraem ot «daifHuKa» 10 npodu. [DIeKTpOHHBIH
CaMOCTOSITEILHOM  [CHCTEMa pecypc] — Dnextpon. gad. — CII6. : Hayka u Texnuka, 2013.
paboTHI CTyJIEHTa  [M3aTeIbCTBA — 528 c. http://e.lanbook.com/book/35927




JlaHn

Xycaunos P.3., Kauanos A.B. MukpomnpoueccopHble CpefcTBa
B DJICKTPOIIPHUBOAAX U TEXHOJIOTMYECKUX KOMITJIICKCAaX:
YdebHoe mocolOue K MPOBEACHHUIO 1a00paTOpHBIX PadoT. —
Uensounck, U3a-so IOVYpI'Y, 2019.
https://aep.susu.ru/assets/55 MPS 2019.pdf

MeToauueckue 'Y4yeOHO-
[IOCOOUS JIJIs METOAUUECKHE
CaMOCTOSITEIBHOW  [MaTepHaIbl
pabotel cTyneHTa  [Kadeapsr

CmupHOB, 0. A. OCHOBBI MUKPOAJIEKTPOHHUKH U

DJIEKTPOHHO- N
SuGmoteunas  |NAKPOTPOLECCOPHOH TEXHUKH : ydyebHoe nocoodue / 0. A.
6 JlomoTHUTEIbHAS CHCTEMa Cwmupaos, C. B. Coxkonos, E. B. TutoB. — 2-e u3z., ucnp. —
TUTEpaTypa I — Cankr-IletepOypr : Jlanp, 2013. — 496 ¢. — ISBN 978-5-
Tams 8114-1379-9. — TekcT : aneKTpoHHbIH // JIaHb : 3JEKTPOHHO-

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

[TepedeHpb UCTIONB3YEMOTO MTPOTPAMMHOTO OOECIICUECHHUS:

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

Ilepedenp ncnonb3yeMbIx NpodhecCHOHANBHBIX 0a3 TaHHBIX U NH()OPMAIIMOHHBIX
CIIPABOYHBIX CUCTEM:

1. -baza manaeix BUHUTU PAH(Geccpouno)
2. -Uudopmarmonnsie pecypebl OI'Y OUIIC(6eccpouno)

8. MaTepI/IaJIbHO-TeXHI/I‘lECKOC o0ecmeyeHue AUCHUII/INHBI

No OcHoBHOE 000pyIOBaHNE, CTCH/IbI, MAKEThI, KOMIILIOTEPHASI TEXHHKA,
Bun 3anaruii a I_l MIPEIyCTaHOBJICHHOE MPOrPaMMHOE 00€CIIEUCHHE, UCTIONB3YEMOE JIJIsl Pa3TUIHBIX
YA BUJIOB 3aHATUI

Jla6oparopubie 264 [JTABOPATOPHBIN CTEH/] "TIPOI PAMMUPYEMBIE
3aHATHUS (1) MUKPOKOHTPOJUIEPBI" (ATMega)




