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AHxHoTtanus

JucrtumnnnHa « 3J€MEHTBI CHCTEM 00paboTKH MHGOPMAITUN) BXOIUT B 00pa30BaTEIbHYIO
IpOTrpaMMy BBICIIETO 00pa3oBaHUs — MPOrpaMMy OakallaBpHrara 10 HaIpaBICHHUIO MOATOTOBKH/
cnemuainbHoctd  11.03.04  «DnekTpoHMKAa W HAHODJEKTPOHMKA»  HAINPaBJICHHOCTH
«IIpoMbIniuIeHHAas! 3IEKTPOHUKay. JlucuuIuinHa peanusyercs kagenpoi «Ne23y.

JucuunnuHa HaneneHa Ha GOpPMHUPOBAHKE Y BBIMTYCKHUKA CIIEIYIOIIUX KOMIIETEHIIUA!

IMIK-1 «CrnocoOeH BBIMONHATH pPacdeT SJCKTPOHHBIX MPHOOPOB, CXEM M YCTPOUCTB
Pa3IU4HOro GyHKIMOHAJIBLHOTO Ha3HAYEHUS! B COOTBETCTBUH C TEXHUYECKUM 3aJJaHUEM»

[IK-4 «CnocoGeH OCyIIeCTBIATh CKBO3HOE INMPOEKTUPOBAHHE LU(PPOBBIX YCTPOHCTB C
UCIIOJIb30BAaHUEM TEOPUU CIIOKHBIX IUQPPOBBIX CHUCTEM U METOJOB HMCKYCCTBEHHOI'O
MHTEIIJIEKTa

[IK-7 «Cnoco0eH apryMeHTUpOBaHO BBIOMpPAaTh M pEalIU30BbIBATh Ha IPaKTUKE
3P PEKTUBHYIO METOJUKY SKCIIEPUMEHTAIBLHOI'O HCCIIEOBAHUS MapaMEeTPOB M XapaKTEPUCTUK
npuOOpOB, CXEM, YCTPOICTB M YCTAaHOBOK JJIEKTPOHHUKM W HAHOZJEKTPOHUKHU Pa3IUYHOIO
(YHKIMOHAJIBHOTO Ha3HAYCHHUS.»

CopepxaHue TUCHUIUIMHBI OXBaThIBAET KPYT BOIIPOCOB, CBSI3aHHBIX C MPOEKTHPOBAHUEM
AJIEKTPOHHBIX ~ YCTPOMCTB  paboOTaroIlMX IOJ  YNPaBIEHHEM  MHUKPOKOHTPOJUIEPOB U
MHUKPOIIPOLIECCOPOB.

[IpernonaBanne JIUCHMIUIMHBI TMpPEAyCMAaTpPUBAET ClEAyrole (GopMbl OpraHu3aluu
y4eOHOro npoliecca: JEKIUH, IPaKTUUECKUE 3aHATHI, CAMOCTOsTENIbHAs paboTa CTyAeHTa .

[IporpaMMoii AUCLHUIUIMHBI IPEIYCMOTPEHBI CIEAYIOIUE BUABI KOHTPOJIA: TEKYIIMH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAs aTTecTalus B popMe 3a4era.

OOwiast TpyZJO0EMKOCTh OCBOCHMS JUCLHUIUIMHBI COCTaBisieT 3 3aueTHbIX eauHuib, 108
YacoB.

S13pIK 00yUEHUS 110 TUCIMITIIMHE KPYCCKUHN »



1. TlepedeHb MIIAHUPYEMBIX PE3YJIbTATOB O0YUECHHS MO JUCLUTUIMHE

1.1. [enu mpenonaBaHus AUCIUTUTHHBI
Ilenbto W3yueHUs JaHHOM AMCLMILIMHBI SIBISETCS O3HAKOMJIeHHE C apxurekrypoil OBC,
CTPYKTYpOH M (pYHKLIMOHHPOBAHUEM LEHTPAIBHBIX YCTPOMCTB TPaJUIIMOHHON OpraHu3aluu U
napaiesibHol 00pabOTKH, 3aIOMMHAIOUINX YCTPOMCTB BCEX YPOBHEH MaMATH, MeprUQepuitHbIX
YCTPOWCTB pa3HbIX TUIOB, METOAAM IPOBEIEHHUS CPAaBHUTEIBLHOIO aHaiu3a, OOOCHOBaHMS
BbIOOpa MX TUIIOB TPH PEIICHUH 33/a4 CO3JaHHs MHKpPOIPOLECCOPHBIX CHCTEM O00pabOTKU
uHpopmauuu. Ilomydenue oOyuaromuMucs HEOOXOAMMBIX 3HaHUM, YMEHMH M HaBBIKOB B
00J1acTH TPOCKTHPOBAHUS U pa3pabOTKU 3JIEKTPOHHBIX MPHUOOPOB, CXEM M YCTPOMCTB
Pa3INYHOrO (PYHKIMOHAIBHOIO Ha3HAYEHUS.

1.2. JucuurmuiiHa BXOAMT B  COCTaB  4acTH, (OPMHUPYEMOHl  y4aCTHHKAMH
00pa30oBaTeNIbHBIX OTHOIIEHUH, 00pa30BaTeNbHOM MporpaMMbl BICHIEr0 00pa3oBaHus (Jajee —
OIl BO).

1.3. Ilepeuenb miaaHUpyeMbIX pe3yJbTaTOB O0YUYEHHS 110 AUCLUILIMHE, COOTHECEHHBIX C
IUTAaHUpYEMbIMU pe3ynbTatamMu ocBoeHus OIT BO.

B pesynbrare u3ydeHHs AUCLUUIUIMHBI OOYyYaroIMICS NOJDKEH 00J1afaTh ClEAYOLIMMU
KOMIIETEHIIMSIMU WM UX YacTsAMU. KoMIeTeHIIMN U UHAMKATOPHI UX JOCTHXKEHHS NPUBEICHbI B
tabsaune 1.

Tabmuua 1 — IlepeyeHb KOMIETEHIMNA U MHIMKATOPOB MX JIOCTHKCHHUS

Kareropus (rpynna) | Kon n nHaumenoBanue | Koj v HanMeHoBaHMe HHIUKATOPA JOCTH)KEHUS
KOMIIETCHIIMHI KOMIIETCHIIMHI KOMIIETCHIIMHU

[1K-1 Criocoben
BBITIOJTHSATH pacyeT

AIIEKTPOHHBIX
[1K-1.3.1 3HaTh NPUHLMIIBI pacyeTa MapamMmeTpoB
npubOpOB, CXEM H
CTDOHCTE U XapaKTePUCTUK OTIEIbHBIX OJIOKOB
[Tpodeccrnonanbubie YeTP AQHAJIOTOBBIX U IIU(PPOBBIX JIEKTPOHHBIX
pa3IM4HOTO
KOMTIETEHITHH puOOpOB.
(GYHKIIMOHATIBHOTO
[IK-1.Y.1 ymMeTb NpoBONUTH OLIEHOYHBIE PACUETHI
Ha3Ha4YeHUs B
XapaKTePUCTHK 3JIEKTPOHHBIX PHOOPOB.
COOTBETCTBHH C
TEXHUUYECKUM
3aJJaHuEM
ITK-4 Cnocoben
OCYULIECTBIIATH
CKBO3HOE
IIPOEKTHUPOBAHKE .
IIE b OBIEX [1K-4.Y.2 ymets pa3pabaTsiBaTh IpocTeiiiime
PO MaTeMaTH4ecKue U HH(POPMaIlMOHHbIE MOJIEIH U
[TpodeccronanbHble | YCTPOUCTB C
OCYIIECTBIISATH MOJIETUPOBAHUE 3JIEKTPOHHBIX
KOMIIETEHIIUH HCIIOJIb30BaHNEM

CHUCTEM C UCIIOJB30BaAHHUEM MCTOJ0B

TCOPHUHU CIIOKHBIX
HUCKYCCTBCHHOI'O MHTCIIJICKTA

IU(POBBIX CUCTEM H
METOIOB
HUCKYCCTBEHHOTO
MHTEJUICKTa

ITK-7 Cnocoben
apryMeHTHPOBaHO
BbIOMpATH U
[TpodeccuonanbHble | pealn30BbIBATH HA
KOMITETCHITHH MPaKTHUKE

3¢ (HeKTUBHYIO
METOHKY
HKCIEPUMEHTAIBHOTO

[IK-7.3.1 3HaTh METOJIMKH MPOBEACHUS
HCCIeI0OBaHUHN TTApaMETPOB U XapaKTEPUCTHK
y3J10B, OJIOKOB.




UCCIICTIOBAHUS
apaMeTpoB U
XapaKTePUCTHK
MpUOOPOB, CXEM,
YCTPOMCTB U
YCTaHOBOK
AIEKTPOHHUKH H
HAHO3JIEKTPOHUKH
Pa3IUIHOrO
(GYHKIIMOHATILHOTO
Ha3HaA4YCHUA.

2. Mecro mucturuinabl B cTpyktype OI1
JucuuruinHa MokeT 6a3upoBaThCsl Ha 3HAHUAX, paHee IPUOOPETEHHbIX 00yYaroIUMUCS
IIPU U3YYEHHUHU CIIEAYIOUINX AUCLUIIINH:
«Mupopmatuka»,  «MHbopManuoHHble — TexHoJoruw»,  «MHTerpampHble  yCTpoiicTBa
AIIEKTPOHUKN», « DIEKTPOHUKAY, «CXeMO- U cucTeMoTexHHKa JC».

3HaHUs, TOJYYCHHBIC NPH HM3YUYCHWHM MaTepuana JTaHHOW JIUCIHUIUIMHBI, UMEIOT Kak
CaMOCTOSITEJIbHOE 3HAUEHUE, TaK U UCTIOIb3YIOTCS MPU U3YUYEHUU APYTUX TUCHUTLIINH:
«HTENnneKTyalibHble CUCTEMBI ITpoeKTUpoBaHug IC», «OcHOBBI aBTOMaTU3auuu TID».

3. O0BeM U TPYyA0EMKOCTh TUCIUILTAHBI
Jannapie 006 o0meM oO0beMe MUCIUILUIMHBI, TPYIOEMKOCTH OTACIBHBIX BHUJIOB y4eOHOM
palboTHI 10 TUCIUILUTHHE (M pacipeIeICHHE TOW TPYI0EMKOCTH 0 CEMECTpaM) MPEICTaBICHBI B
Tabauie 2.

Tabmmia 2 — O0beM U TPYJI0EMKOCTh JTUCITUTIIIUHBI

TpynoemMKkocTs 110
Bun yuebHo# paboThI Bcero ceMecTpaM
Neb
1 2 3
Oowan mpyooemKkocma OuCUUNIUHDL, 3/ 108 3/ 108
3E/ (1ac)
U3 Hux uacoe npakmuueckoii n0020Mo8Ku 34 34
Ayoumopnsie 3anamus, BCETO 4ac. 51 51
B TOM YHCJIC:
nekmuu (JI), (gac) 17 17
npakTudeckue/cemunapckue 3anatus (I13),
17 17
(dac)
naboparopuslie padotsl (JIP), (dac) 17 17
KypcoBoii nmpoekT (padota) (KII, KP), (1ac)
JK3aMeH, (4Jac)
Camocmosamenvnas paboma, Bcero (Jac) 57 57
Buo npomesccymounoit ammecmayuu’. 3a4er,
mudd. 3auer, sx3amen (3auer, Hudd. 3ay, | 3auer 3auer
OK3.*%)

*k
IIpumeuanue:  kangupaTckuii SK3aMeH

4. CopeprxaHue JUCITUTITUHBI
4.1. Pacnpeznenenuie TpyJA0€MKOCTH TUCUUILIMHBI MO pa3jeiaM U BUIaM 3aHITHIM.
Pazgenpl, TeMBbI TUCHUTIIIUHBI K KX TPYJOEMKOCTh TTPUBEICHBI B Ta0IUIIE 3.




Tabnuna 3 — Pa3ensl, TeMbl AUCHUILINHBL, HX TPYAOEMKOCTh

Paznensl, TeMBl AUCIUIUIMHBL Jlexunn | 113 (C3) | JIP KII CPC
’ (dac) (dac) (ac)| (wac) (dac)
Cemectp 6

Pazgen 1. Apxutektypa ATK u neHTpansHbie 3 7

YCTpOMCTBa

Pazgen 2. MukpomnpoieccopHble CUCTeMBl. BUITBI 1 3 5

KJIaccU(pHKAKs MEKPOKOHTPOJLIEPOB

Pa3nen 3. ApxurekTypa MUKpOKOHTpOJUIEpA 3 5

Pazgen 4. CucteMsl KOMaH MUKPOKOHTpOJIEpA 3 5

Paznen 5. [IporpaMMupoBaHue MUKPOKOHTPOJIEPA 3 4 2 5

Paznen 6. TpaguunonHbie nepudepuitHble yCTPOHCTBA 3 2 5

Pazgen 7. Cnenmann3upoBaHHEIe eprdepruitHbIC 2 3 2 5

YCTpOMCTBa

Pazgen 8. SI3b1k Mukpoomneparuit as 2 2 ) 5

MHUKpOKOHTposiepoB AVR

Pazgen 9. McnionHUTENBEHEBIE YCTPOWCTBA MO 5 2 2 5

yrpaBJieHHeM MHKPOKOHTpOJIIepa

Paznen 10. IlpoexTupoBaHue 3MEKTPUIECKON CXEMBI 4 4 5 5

Ha MUKPOKOHTpOJIIEpE

Pazgen 11. I1O miis MoaenupoBaHus pabOTHI 3 2 2 5

MHUKPOKOHTpOJITIEpa

Htoro B cemectpe: 17 17 17 57
Uroro 17 17 17 0 57

[IpakThyeckass MOATOTOBKA 3aKJIIOYaeTCsl B  HEMOCPEJICTBEHHOM  BBIIIOJHEHUU
Oo0yyaromMMHUCS ~ ONpPENEeNeHHBIX  TPYAOBBIX  (QYHKUMH,  CBA3aHHBIX C  Oy;ymien
Ipo(peCCUOHATBHOM J1eATENbHOCTBIO.

4.2. CopaepxaHue pa3/ieJoB U TEM JIEKIIMOHHBIX 3aHSATHI.
Coneprkanue pas3/iesioB U TEM JICKIIMOHHBIX 3aHITHI MPUBEICHO B Tabnuile 4.

Ta6mmma 4 — ConepxaHue pa3aesioB U TEM JIEKIIMOHHOTO ITUKJIA

Howmep pasznena HaszBanue u conep:xanue pas3iesioB U TEM JIEKIIMOHHBIX 3aHATHI
1 Paszpnen 1. Apxurektypa ATK n neHTpajibHble ycTpoiicTBa
OO11ast opraHu3anys COBPEMEHHBIX IEPCOHATBHBIX
KOMIIBIOTEPOB

Bunbl v Ha3HaueHue 3BM

ApXUTEKTypa 3BM

CrpykTypa 1 (yHKIIMOHHPOBAHKE MPOLIECCOpa 3BM
OneparuBHas TaMsTh

[IInHBI ¥ pa3beMBl AJI NOAKIIOUEHUS BHEIIHUX YCTPONCTB
3anoMHHAIOIME YCTPOMCTBA

[Tepucepuiinsie yctpoiicTa




Pazngen 2. MukponpoueccopHbie cucteMbl. Buabl u
KJIaccupuKanus MUKPOKOHTPOJLJIEPOB

Bune! v knaccudukanus MUKPOKOHTPOJIIEPOB

ba3oBbie mapamMeTpbl U TEXHUYECKHE XapaKTEPUCTUKU
MUKPOKOHTpOJLUIEpa

ApxuTeKTypa U QyHKIHOHUPOBAHHE MUKPOIPOIIEcCOpa
OcobeHHOCTH OpraHu3auu MukponpoieccopoB AVR
Ocob6ennoctu nepudepuitHpix ycrpoiicte Ha npumepe AL u
LHAIT mukpomnponeccopoB AVR

Paznen 3. ApxureKTypa MUKPOKOHTPOJLJIEpa
AJIY- apupMeTUKO-JIOTHIECKOE YCTPOUCTBO
Peructpsl agpeca u JaHHBIX

ITopTts!l BBOJA - BBIBOJA

TakTOBBIN T€HEPATOP MUKPOKOHTPOILIEpA
[TpepriBanus B paboTe MUKPOKOHTpOJLIEpa
HHTepdetichl TOAKIIOYSHIUH MUKPOKOHTPOJIIEpa

Paznen 4. Cucrembl KOMaH MUKPOKOHTPOJLJIEpa

SI3bIk MUKpOOTIepanuil Ajisi MUKpOKOHTposuiepoB AVR
Crpykrypa u popMat KOMaHT MUKPOKOHTpoJIIepoB AVR
Hcnonk3oBaHue sS3bIKa acceMOIep Ui MPOrpaMMUPOBAHHS
MHUKPOKOHTpOJLIEpa

Hcnonb3oBaHue s3bIKa CU AJIs IPOTPaMMUPOBAHUS
MHUKPOKOHTpOJLIEpa

Paspen S. IIporpaMMupoBanne MHKPOKOHTPOJLJIepa
[TocTtaHoBKa 3ajaun pU MPOEKTUPOBAHUH CXEMBI Ha
MHUKPOKOHTPOJLIEPE

Anroput™bl paboThl IPOrpPaMMBbI

Cxema paboThl ycTpoiicTBa

Oco0eHHOCTH 0TI KU MPOTrPAMMHOTO KO/1a
[IporpammupoBaHue naMaTi MUKPOKOHTPOJLIEpA

Paspnen 6. Tpaguunonnsie nepudepuiinbie ycrpoiicTaa
VYcTpoiicTBO M NMPUHLKI pabOTHl TaTYMKOB M YCTPOHCTB BBOJAA-
BbIBOJIa HH(GOPMAIIUU B MUKPOITPOLIECCOPHBIX CUCTEMAX
[Toaxrouenue nepudepuitHbIX YCTPOMCTB K
MUKpOKOHTpoJuiepam AVR

Hactpoiika u ucnosip30BaHle IPOTOKOIA i2¢

Hacrpoiika u ucnonp3oBanue nporokona USART
Ucnonb3oBanue LIAIT u ALIT B mukpokontposiepax AVR

Paznen 7. CnenuanusupoBanHbie nepudepuiinbie
YCTPOMCTBA

Pa6ota ¢ komanmamu KK naucruies moj ynpaBiieHHEeM
CIIEUATIM3UPOBAHHOIO MHUKPOKOHTPOJIIEPA
Mukpoxontposuiep XK aucnines nHa npumepe PCD8544
ITonkmouenue KK nucmiess K MUKPOKOHTPOJUIEPY




SPI unTepdeiic ans ynpasieHus nepudepuiHbIMU
yCTpOMCTBAMU

Ocob6ennoctu pabotsl ¢ GPS u GSM monyssimu
Mertons B3aumosneiicteust CY ATKc nepudepuitHpiMu
YCTPOMCTBAMM.

8 Pa3nea 8. [ludgpoBbie 1 aHATOrOBbIE JATYMKH B padoTe ¢
MHKPOKOHTPOJLJIEPaMH
Haznauenue u BUbl JaTYNKOB MOIEPIKUBAEMBIX
MUKpOKOHTpoJuiepamu AVR
Hacrpoiika Tepmonatunka Ha npumepe ds18b20
Ocob6ennoctu npotokoina 1-Wire .
[TonkiroueHre rupockomna-akceaepomerpa Ha npumepe MPU-
6050
Hcnons3zoBanue ALl mpu paboTe ¢ aHATOTOBBIMH TaTYUKAMHU
Pa3nen 9. UcnosiHuTE/IbHBIE YCTPOHCTBA MO/ YIIPaBJeHHEM
9 MHMKPOKOHTPOJLJIepa
Buapl HCTIONTHUTENBHBIX YCTPOUCTB U OCOOCHHOCTH HX
MOJIKJIFOYEHUS] K MUKPOKOHTPOJLIEPY
["anpBaHnYecKas pa3Bsizka IPH MOAKIIOYEHUN
UCIIOJTHUTENIbHBIX YCTPOUCTB
Bupl maroBbix aBurareniei.
[upoTHO-UMITYJIbCHAS MOAYJISILIUST TIPH YIPABICHUU IIAaTOBBIMU
JIBUTATEJISIMU TIOCTOSTHHOT'O TOKa
MocToBasi cxeMa BKIIFOUEHUS IBUTaTENs KaK Croco0 yrnpaBiIeHHs
HOJIIPHOCTBIO HaNpsKEHUS.
Paznen 10. [IpoekTupoBanue 3J1eKTPUYECKOM CXeMbI HA
MHKPOKOHTpOJLIEpe
10 ITocTanoBka 3amauu
CTpyKTypa 27€KTpUUECKON CXEMBI
AHanu3 1 BbIOOp 3JIEMEHTHON 0a3bl AIEKTPUUECKOM CXEMBI
[TpuMeHeHue cTabuIM3aTopa HaNPSHKEHUS IPU TOCTPOSHUN
LENU MUTaHUs MUKPOKOHTpOJUIEpa
Anroput™M paboTHI IPOTPaAMMBI
Paszpnen 11. CAIIP nois MogesimpoBanusi padoTsbl
11 MHKPOKOHTPOJLIIepa

[TakeT mporpaMm Jijisi aBTOMATU3HUPOBAHHOTO MTPOCKTUPOBAHUS
(CAIIP) snexkTpruecKkux cxeM

Oco0eHHOCTH TPOEKTUPOBAHUS NEKTpUIecKoil cxembl B CAIIP
PROTEUS

MopenupoBaHue yIpaBIISIONINX CUTHATIOB B DJIEKTPUUECKOU
cxeme

BupryanpHas mabopaTopusi ©3MEPUTEITBHBIX YCTPOUCTB B
cocrtaBe CAIIP

Otnaaka ycTpoMCTBa C TOMOIIBIO MOJICTUPOBAHUS PaOOTHI
ANEKTPUUECKON CXEeMBbI IIOJ1 YIIPABICHUEM MUKPOKOHTPOJUIEPA B
nporpamme CodeVisionAVR




4.3. Tlpaktudeckue (CEMUHAPCKUE) 3aHITUS
Tembl IpakTHUECKUX 3aHATUI U UX TPYIOEMKOCTb IIPUBEACHBI B TA0IHIIE 5.

Tabmuna 5 — [IpakTudeckue 3aHITHs U UX TPYJ0EMKOCTb

TeMbl mpakTHYECKUX
3aHATUN

@opMBbI TPAKTUYECKUX
3aHITHU

TpynoeMKoCTb,
(qac)

N3 nux
[IPaKTUYECKOU
IIOATOTOBKH,
(dac)

No
paszznena
JIACIIAII

JIAHBI

Cemectp 7

Pazpabotka
yIPaBISIONIETO KO/a
s ATiny2313 ¢
MTOMOIIBIO IPOTPAMMBI
CodeVisionAVR

Komnvromepnoe
MoOenupogarue

Pazpabotka
YIIPaBJISAIONIETO KOJIa
st Amegag ¢
TTOMOIIBIO TIPOTPAMMBI
CodeVisionAVR.
CocraBieHue,
OTJIa/IKa ¥ 3aIyCK
IPOrPaMMBbI

Komnsvromepnoe
Mooenuposarue

Pazpabotka
VIPABIISAIONIETO KOIa
st AVR Amega8 nist
nonaxirouenue JKK
JIACILIIES

Komnsvromepnoe
Mooenuposarue

Pazpabotka
yIPaBISIONIETO KOJIa .
ITonximroyeHme
JaT4YrKa TEMIEPATYPhI

K MUKPOKOHTPOJLIEPY
AVR Amega8

Komnwvromepnoe
MoOenupoganue

Pa3zpabotka
YIPaBIISAIONIEro Koaa
JUISl YTIPABIICHUS
[IupoTHO
NmnynbcHoM
Mopynsauuenn Ha
npumepe AVR
Amega8

Komnvromepnoe
MooenuposaHue

Pa3zpabotka
YIPaBIISAIOLIEro Koaa
st ynpasienust ALTT
AVR Amega8

Komnvromepnoe
MooenuposaHue

11

Pa3pabotka
YIPAaBIISIOLIEro Koja.
[Iporokoxn 12C

Komnsromepnoe
MooenuposaHie

10

Bcero

17




4.4. JlabopaTopHble 3aHATHS
TeMbl 1a00paTOPHBIX 3aHATHHA U UX TPYIAOEMKOCTh IPUBEACHBI B TAOIHIIE .

Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYIOEMKOCTb

TeMbl MPaKTUYECKUX
3aHATUU

DopMBbI IPAKTUUECKUX
3aHATUU

Tpyn0eMKOCTb,
(qac)

N3 Hux
MPaKTUYECKOU
MOATOTOBKH,
(dac)

Ne
paszena
JUCLIAIL

JIMHBI

Cemectp 7

3HAKOMCTBO C
YCTPOHCTBOM U
NPUHIUIAMA PAOOTHI
MHUKpPOKOHTpOJLIEpa
cemeiictea AVR
ATiny2313.
ITocTpoenue
AJIEKTPUYECKON
CXEMBI.

Komnviomepnoe
Mooenuposarue

3HaKOMCTBO C
YCTPOMCTBOM U
MPUHLIMIIAMU PaOOTHI
MHUKPOKOHTpPOJLIIEpA
cemeiictea AVR
Amega8. ITocTpoenue
AJIEKTPUUECKON
CXEMBI.

Komnvromepnoe
Mooenuposarue

O3HaKOMIICHHE C
pabortoit
MHUKPOKOHTpPOJIIIEPA
AVR Amega8 .
IToaxmrouenue KK
nuctuiest. [Toctpoenne
JIIEKTPUYECKOMN
CXEMBEI.

Komnsvromepnoe
Mooenuposatie

[Tonknrouenue
JATYNKA TEMIIEpaTypPhl
K MUKPOKOHTPOJIIEPY
AVR Amega8.
[Toctpoenue
AJIEKTPUYECKON
CXEMBI.

Komnsvromepnoe
Mooenuposatie

[InpoTtHO
NMnynbscHas
Monaynsuus Ha
npumepe AVR
Amega8. [TocTtpoenue
AJIEKTPUYECKON
CXEMBI.

Komnwvromepnoe
MoOenupogarue

Nzyuenue paboThbl
AT Ha AVR

Komnsvromepnoe
MOOenuposarue

11




Amega8. IToctpoenue
AJIEKTPUYECKON
CXEMBI.

7 |MopenupoBaHue Komnvromepnoe 5 10
3JIEKTPUYECKOI CXEMBI C Mooenupoganue
HCIIOJIB30BaHHEM
CIHELUATH3UPOBAHHOTO
[O. Ipotokon 12C

Bcero 17

4.5. KypcoBoe npoeKkTupoBaHue/ BEITIOTHEHUE KYPCOBOH pabOTHI
Y4eOHbIM MJIaHOM HE TPEyCMOTPEHO

4.6. CamocrosrenbHas padoTa 00y4aroIXCs
Buiel camocTosITeNIbHOM paOOThI M €€ TPYAOSMKOCTh IPUBEICHBI B Ta0OIHUIIE 7.

Tabnuua 7 — Buasl caMoCTOSATENIbHON PabOTHI U €€ TPYI0EeMKOCTh

. Bcero, | Cemectp 6,
Bun camocrosTensHO# paboTh
qac qac
1 2 3
N3ydeHue TeopeTHuecKoro MmaTepuania
95 55
qucuuriaHbl (TO)
KypcoBoe npoextuposanue (KII, KP)
PacueTtHo-rpadudeckue 3amanus (PI'3)
Brimonaenue pedepara (P)
ITonroroBka K T€KyuemMy KOHTPOJIIO 5 2
ycneBaemoctu (TKY)
Homamnee 3aganue ([13)
KonTponbabie padoTsl 3a0uHuKoB (KP3)
IToaroToBKa K MpoMeKyTOYHOU
artecrauuu (ITA)
Bcero: o7 o7

5. Ilepeuenb yaeOHO-METOIUYECKOTO 0OCCTICUCHUS
JUTS CAMOCTOSITENIEHOW PabOThI 00yUaIOIIMXCSI IO TUCIUIUTHHE (MOJIYIIIO)
Y4eOHO-METOIMYEeCKHE MaTepHAIIbl ISl CAMOCTOSITEIIbHONH Pa0OThI OOYYAIONIUXCSl yKa3aHbl B
. 7-11.

6. IlepeueHb MEYATHBIX U ANEKTPOHHBIX YUEOHBIX M3JaHUN
[lepeyeHb nevaTHBIX U JIEKTPOHHBIX YUEOHBIX M3/1aHUI NpUBEIEeH B Tadaule 8.
Tabnuna 8— [lepeueHb MeYaTHBIX U JIEKTPOHHBIX YUEOHBIX U3TaHUH

Iudp/
URL anpec

KomuecTBo 3x3eMILIIpOB B

Bubnuorpaduueckas ccpuika
pad OnoIImoTeEKe




(KpoMe 2JIeKTPOHHBIX SK3EMILISIPOB)

1. DnexTpoHUKA U MUKPOIIPOLIECCOPHAs 25
texanka/Kananrankos B.1., Hepenos C.B.;
noxn pea. I'.I'.Pannesa.- M.: U3xa. uentp
«Axagemus» . 2012.- 368c.

2. My3ssineBa W. DnemenTtHas 6a3za s 15
MOCTPOCHUS IU(DPOBBIX CHCTEM YIIPABICHHS :
yueb. mocoOue i BICIINX Y4eOHBIX
3apenenuit - M.: Texnocdepa, 2006. — 144 c.
3. Penpkun I1. MukpokonTposuiepsl Atmel 3
apxutekTypel AVR32 cemeiictea AT32UC3.
PykoBoacTBo nons3oBaTens. — M.:
Texnocdepa, 2010. — 784 c.

4. Muxkpoxontposuiepst AVR B

panuomoburenbckoit npaktuke A.B. benos 3
W3 . Hayka u Texnuka 2007 -337¢

7. IlepedyeHb DIIEKTPOHHBIX 00Pa30BATEIBHBIX PECYPCOB
MH(POPMALMOHHO-TEIIEKOMMYHUKAITMOHHON ceTn «IHTepHeT»

[Tepeuenn 3JIEKTPOHHBIX 00pa3oBaTebHBIX pecypcoB nH(pOpMaIMOHHO-
TEJICKOMMYHUKAIMOHHONW ceTh «HHTepHeT», HEOOXOAMMBIX i OCBOCHHS JUCIHILTAHBI
npuBe/ieH B Tadsmiie 9.

Tabnuma 9 — IlepedyeHp DIEKTPOHHBIX O00pa3OBaTENbHBIX pPECYpcoOB HH(OPMAIIMOHHO-
TEJIEKOMMYHHUKAIIMOHHOU ceTH « HTEepHET»

URL anpec HaumenoBaHue

http://www.hpinfotech.ro | Cnpasounas undopmanys s MpOrpaMMHOro o0ecreyeHus
CodeVisionAVR , ipeHa3HAYEHHOTO IS BBINOJIHEHHUS TIPAKTHIECKHUX
paboT 10 MPOrpaMMHUPOBAHMIO MUKPOKOHTPOJIIEPOB.

8. Ilepeuens MH(POPMAITMOHHBIX TEXHOJIOTUI
8.1. [lepeuenp mHporpaMMHOr0 0O€CHEUEHUs,, HCIOIb3yEMOr0 IpPH OCYIIECTBICHUU
00pa30BaTENILHOrO IpoIiecca M0 AUCLUILINHE.
[lepeuyens ucnonb3yeMoro NporpaMMHOro odecriedeHus npejacrasieH B Tadnune 10.

Tabmuna 10— [TepeueHs mporpaMMHOTO 00eCTICUeHUS

Ne i/ HanmenoBanue

CodeVisionAVR

8.2. [lepeuenn WH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM,UCITOJIh3yEMBIX npu
OCYIIECTBIIEHUU 00Pa30BaTEIHLHOTO MPOIIecca MO JUCIUILTHHE

[lepeyeHp WCMONB3yeMBIX WH(POPMAIMOHHO-CIIPABOYHBIX CHCTEM IMPEICTABICH B
Tabmure 11.

Ta6mmma 11— [Tepeyers nHGOPMAITMOHHO-CITPABOYHBIX CUCTEM




Ne /1 HauMmenoBanue

He npenycmotpeno

9. MarepuanbHO-TeXHUYECKas 0a3a
CocrtaB MarepuaabHO-TEXHUYECKOHW 0a3bl, HEOOXOAMMOW JUIsl  OCYIIECTBIICHHS
00pa30BaTeNLHOTO MpoIiecca MO TUCIUTUIMHE, TIPEICTaBICH B Tabmuiel2.

Ta6mmma 12 — CoctaB MaTepuagbHO-TEXHHUECKOM 0a3bl

No HaumeHnoBanue coctaBHO# YacTu Howmep ayautopun
n/n MaTepHabHO-TEXHUUECKOH 0a3bl (pu HEOOXOAMMOCTH)
1 | JlexuuoHHas ayuropus 14-06
MynbTuMeauitHas T€KUUOHHAS ay AUTOPUS 13-07
3 | Cnenuanu3upoBaHHas 1abopaTopusi « ABTOMaTU3AIUS 13-17
KOHCTPYKTOPCKO-TEXHOJIOTUYECKOTO IIPOSKTUPOBAHUS U
KOMIIBIOTEPHOT'0 MOJIEIMPOBAHUS

10. OueHouHbIE CpeACTBa ISl MPOBEACHUS TPOMEKYTOUHOHN aTTeCcTalluu
10.1. CocTaB OLEHOYHBIX CPEACTBIJISI MPOBEACHUS IPOMEKYTOYHOH aTTECTAINH
o0y4aromuxcs Mo AUCUUIUIMHE PUBEAeH B Tabnuie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPECTB JIJISl IIPOBEACHHS MPOMEIKYTOYHON aTTeCTaIluU

Bug HpOMC)KyTO‘IHOﬁ aTTCCTallu Hepequb OICHOYHBIX CPCACTB

3auer Crnrcok BONpoCoB;
TecTsl;
3amaun.

10.2. B kadecTBe KpUTEPUEB OICHKA YPOBHS C(HOPMUPOBAHHOCTH (OCBOCHHS)
KOMIIETEHIIMH 00y4alouMMHCcs MPUMEHseTCsl 5-0ajuibHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIINM, KOTOpasi puBeieHa B Tabnuie 14. B Tedenne cemMecTpa MOXKET MCIIOIb30BAThHCS
100-0annpHast ~ mKama ~ MOJYJIBHO-PEWTHMHIOBOM  CHUCTEMbl  YHUBEpPCUTETa,  IpaBHia
HCIIOJIb30BaHUsI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKaJIbHBIM HOPMATHUBHBIM aKTOM
I'VAIL
Tabnuna 14 —Kputepuu o1ieHKH ypoBHS cQOPMHPOBAHHOCTH KOMIETEHLUN

OreHKa KOMITETEHIIUHI

XapakTeprcTrKa c(hOpMUPOBAHHBIX KOMITETEHIIUIA
5-0ayutpHad mIKana P p (op

— oOyuatomuiicss TiayOOKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBIN
MaTepua;

— YBEPEHHO, JIOTUYHO, ITOCJIE0BATENFHO U TPAMOTHO €0 U3J1araer;

— OnMpasch Ha 3HAHUS OCHOBHOW W JOTOJHUTEIBHOW JHMTEPaTypHI,

COTIIMYHOY O
GaTeHO TECHO TPUBS3LIBACT YCBOCHHBIC HAYYHBIC IMOJOXKEHHS C MPAKTUICCKOM
JIESITEIIbHOCTHIO HATPABIICHUS;
— yMeno 00OCHOBBIBAET U ApTYMEHTUPYET BBIIBUTAEMbIC UM HJICH;
— JieNTaeT BRIBOJBI M 00OOIIEHHS;
— CBOOOJIHO BJIAICET CHCTEMOM CITENMATN3UPOBAHHBIX MOHITHIA.
— o0yJaromuics TBEPI0 YCBOMII MPOTPAMMHBINA MaTepHall, TPaMOTHO U
M0 CYIIECTBY W3JIaraeT e€ro, ONUpasch Ha 3HAHUS OCHOBHOM
«XOPOIIIO» JUTEPaTyphl,
«3aYTEHO» — HE JIOMYCKAeT CYIMECTBEHHBIX HETOYHOCTEH;

— YBA3BIBACT YCBOCHHLIC 3HAHHUA C HpaKTI/IIICCKOﬁ JACATCIIbHOCTBIO
HaIllpaBJICHUA,




OreHKa KOMITETEHLINH

5-0ayutpHad 1mIKana

XapakTepucTuka c(hopMUPOBAHHBIX KOMIIETEHIIHI

— apryMEHTHUPYET Hay4YHBIE TTOJIOKECHHUS;
— JIEJIaeT BBIBOJIBI K 000OIIEHMS;
— BJIAJIEET CUCTEMOM CIIENUAIN3UPOBAHHBIX TTOHATHMN.

— oOyuaroluiicss yCBOMWJI TOJBKO OCHOBHOW IPOrpaMMHBIM MaTepual,
[0 CYLIECTBY M3JIaraeT €ro, ONMpasCh HAa 3HAHUSA TOJBKO OCHOBHOMU
JIUTEPATYPBHL,

— JIONyCKAaeT HECYIECTBEHHbIE OIINOKU U HETOYHOCTH;

«YIOBJIETBOPUTEIILHO» o
GATTOHOY — ACTIBITHIBAET 3aTPYJHEHHS B IMPAKTUYECKOM MNPUMEHECHUH 3HAHUUN
HaIlpaBJICHUS,
— c1abo apryMEHTHPYET Hay4YHbIE MMOJI0KCHHUS,
— 3aTpyAHseTCs B (HOPMYJIUPOBAHUHU BBIBOJIOB U 000OIICHUH;
— YaCTHUYHO BIAJCET CUCTEMON CIICIUAIM3UPOBAHHBIX HOHSITHH.
— o0yyJaromuics HE YCBOWJ 3HAYUTEIBHOM 4YacTH MPOrPaMMHOTO
Marepuaa;
— IOMyCKaeT  CYUIECTBEHHbIE  OMIMOKA W  HETOYHOCTU  MPHU
«HEYJIOBJIETBOPUTEIILHO ]
paccCMOTPEHHH MPOOJIeM B KOHKPETHOM HANpPaBJICHUH,
«HE 3aYTEHO)

— UCTIBITBIBACT TPYJHOCTH B PAKTHYSCKOM MPUMEHCHUH 3HAHHIA,
— HE MOXET apryMEHTHPOBATh HAYYHBIE TIOJIOKEHUS;
— He GOPMYJIHPYET BBIBOJIOB M 0000IICHUI.

10.3. TunoBbie KOHTPOJBHBIC 3aJaHUS WIIK UHBIC MaTEPUAJIBL.
Bompocsr (3amaun) aiis sk3aMeHa npeacTaBieHsl B Tadmuie 15.

Tabnuna 15 — Bonpocs! (3agaun) 11 9K3aMeHa

Ne i/t

Kon

Ilepedens BonpocoB (3agad) A1 SK3aMeHa
p P ( ! )I[ HHAWKATOpa

Y4eOHBIM IJIAHOM HE IPETYCMOTPEHO

Bompocsr (3amaun) aiist 3aueta / qud . 3aueTa npeacraBieHsl B Tabmuie 16.
Ta6mmia 16 — Boripocs! (3amaun) nist 3auera / audd. 3adera

Ne i/m [Tepedens Bompocos (3anav) ais 3aueta / nudd. 3auera

Kon
HWHJIMKATOpa

CprKTypa annapaTHoﬁ 4aCTH U Ha3HAYCHUEC OCHOBHBIX

Buasr MHKPOKOHTPOJUICPOB U 0COOEHHOCTH UCIIOJIb30BAHMS

Apxurektypa ATK [IK-1.3.1
Bunbl 1 Ha3HaueHHE HBM
ApXUTEKTYpa 3BM
Bunbl 3a10MHUHAIOMMUX yCTPOUCTB
Bunel v HazHavueHMe nepuepuiHbIX yCTPOUCTB

(YHKIIMOHATBHBIX Y3JI0B.
O6men undopmanueii B MII cucreme
Opranusanus MarucTpaen.

Peructpsl agpeca u JaHHBIX
Opranuzanus MopTOB BBOJIA - BEIBOJIA
TakTOBBII TeHEPATOP MUKPOKOHTPOJLIIEpA
[IpepriBaHus B paboTe MUKPOKOHTpOJLIEpA
WHTepderichl TOAKITIOYSHIH MUKPOKOHTPOJIIEpa

2 SI3BIK MUKpOOTIEpAIUi ISl OTUCAHUS BEIYMCIUTEIbHBIX T1IK-1.V.1

YCTPOMCTB.




Crtpykrypa, popmar u cucremsl komana MIT u MIT cuctemsi.
Knaccudukanus u nepapxudeckasi CTpyKTypa HamsTH.
JluHamuueckoe pacrpeneacHue naMsaTu.
Knaccudukanus n nHaznauenue [1Y.

MeToab! pacio3HaBaHUs 00Pa30B MMEYATHBIX U PYKOIMHCHBIX
CHUMBOJIOB.

YcrpoiicTBa BBOJa H300paskeHUIA.
CtpykTypHas cxema U pyHKIMOHUPOBAHUE TEKCTOBOTO U
rpauuecKoro JUCILICEB.

VYerpotictBo KK nucnes
Cxemsl u ¢pynkunonuposanue ITAIT u AL
[IpuHUUITBI HOCTPOEHUS U IPOIPAMMHUPOBAHUE CUCTEMBI BBOIA
— BBIBOJIa aHAJIOTOBOM nH(popMaru B DBM.
O060011eHHas CTPYKTypHas CXeMa almnaparypsl nepeadu
JTMCKpeTHON nH(popMarun. XapakTepUCTHKH aIapaTypbl
nepeaavu JaHHBIX.

[TpuHIMIBI OpraHU3anuy 1 Kiaccu(ukanus HHTepQecos.
Kanansl BBOJ1a — BBIBOJIA U annapaTypa CONpPsHKEHUS.

Mertoapl B3aumoaeicTeuss 9BM ¢ nepudepuitHpiMu
YCTPOMCTBAMMU.
Opranu3zanus oOMeHa MacCUBaMU JIaHHBIX.
Buapl v npyuurHbBI BOSHUKHOBEHHUS OIIMOOK B Mepe/laBaeMoit
nH(popmanuu.

Crioco0bI 3amuThl HHOOPMAIUH OT OIIUOOK.
[IpyHIIMT COBMEIIICHUS ONIEpaIIUid.
Kongeiiepnast oopadoTka.

[TprMeHeHne KAUI-MTaMATH U TOBBIIIEHHUE TPOMYCKHON
CITOCOOHOCTH.

[IK-4.Y .2

OcoOeHHOCTH OpraHM3ay MukponporeccopoB AVR
CrpykTtypa u popMat KOMaHT MUKPOKOHTpoJIIepoB AVR
Oco0eHHOCTH OTJIAJIKU POrPAMMHOTO KO/a
[IporpamMMupoBanue NaMsTH MUKPOKOHTpPOJIIEpa

YCTpoiCcTBO M MPUHIUT pabOThl JaTYUKOB U YCTPOUCTB
BBOJIa-BBIBO/Ia MH(OPMAIIUK B MUKPOIIPOIIECCOPHBIX CUCTEMAX

[K-7.3.1

IIepeuyenn

TeM Ui KYpCOBOTO MPOEKTUPOBAHMS/BBIMONIHEHUS KYpPCOBOH pPabOTHI
MpeCTaBICHBI B Tabmwmie 17.
Tabnuna 17 — IlepeyeHs TeM Uit KYPCOBOTO IPOEKTUPOBAHMUS/BBIIIOJIHEHHUSI KYPCOBOM pabOThI

[TpumepHBIii TepeueHb TeM ISl KypCOBOTO MPOEKTUPOBAHUS/BBIIOTHEHUS

Ne m/m .
KYPCOBO# paboThI
Y4eOHBIM MJIaHOM HE IPETYyCMOTPEHO
Bompockl st mpoBeneHuss TPOMEXKYTOUHOM aTTecTallMd B BUJE TECTUPOBAHUSA

npecTaBiIeHb B Ta0nwmie 18.

Tabnuua 18 — [IpumepHbIii mepeueHb BOIIPOCOB ISl TECTOB

Ne i/t

[IpumepHbIil mepedeHb BOMPOCOB JIJIsl TECTOB

Kon
WHJWKaTOpa




MUKpPOKOHTpOIIEp 00BIYHO COJEPAKHUT B CBoeM cocTase: (1).

Ay, TakoBBIil TeHEpaTOp, MOPTHI BBOJA-BIBOJIA, MAMSITH POrPaAMM,
aMsTh AaHHBIX. 2. Any, TakoBsiiil eHepaTop, OpTHI BBOIA-BBIBOJA 3.
Any ,naMsTh IporpamMm, NaMsITh JaHHBIX

Croposxeoii Taitmep 310 : 1. [lepudepuiinoe ycrpoiictso. (2) Oqun u3
taiimepoB MukpokoHTposuiepa. 3. [IporpamMmmHuas GpyHKIus

B mukpokontpoiiepe AT Mega8 coneprkarcs clieAyronue perucTpol
obicTporo goctyna: 1 . lllecTHagnatnOUTHRIE 1 BOCBMHUOUTHBIE
peructpsl (2) BocbmuOuTHbIe peructpsl . 3. TpenuatuaByxOUTHbIE
PETUCTPBL.

@iem naMsITh MUKPOKOHTPOJUIEpY HeoOxonuma aiisi: 1. XpaHeHus
UCTIOJHUTENIBHOM IporpamMmsl (2). XpaHeHHs: HACTPOEK PErUCTPOB U
WCIIOJIHUTENIbHON MporpaMmbl. 3. XpaHeHUs! CUICTEMHBIX JaHHbBIX
[10JIb30BaTEIsA

[TopTer MukpoxonTpoiiepa AT Mega8 moryT pabotarts kak: 1. TlopTer
BBO/Ia BBIBOJA IIU(PPOBBIX cUrHANOB 2. [TopThl BBOAA-BBIBOIA
aHasioroBbix curiaioB (3). IlopTsl BBoa — BbIBOJA LIU(PPOBBIX U
AQHAJIOTOBBIX CUTHAJIOB .

B mukpoxontposiepe AT Mega8 paszwem ISP ucnonb3yercs s 1.
[Monxmrouenus nepudepuitHpIX ycTpoicTB. 2. IIporpaMMupoBaHust
MuxkpokonTtpoiiepa . (3). [loaxmroueHus: nepudepuitHbIX yCTPOHCTB U
IIporpaMMUpoBaHusi MUKpOKOHTpOJLIEPA .

Peructp TCNT y mukpokontposuiepoB AVR nipeanaznauen st 1.
VYupasnenus ALII (2) Ynpasnenus taiimepamu 3. YiipaBieHus
perucTpaMu BBOJIa\BBIBOIA

Peructpsl coBnanenust OSR y mukpoxonTposiepos AVR
npeaHaszHadensl 1st: 1. Paboter ALIT 2. Pa6otsr LIAII (3). Co3nanus
IIPEPBIBAHUM

CYeTuymK TaKTOBOI'O CUTHAJIa MOXET B CYETHOM MOJIyJle TaliMep MOXKeET:
1. YBenuuuBath 3HaueHue 2. YMeHbIIaTh 3HaueHue (3). YBenuuuBaTth U
YMEHbLIATh 3HAaYEHUE

10

Muxpokontposuiep AT Mega8 anmapatHo MoxeT cpopmupoBaTs : 1
I1M curnan 2 VM curnana (3) bonee 2 MM curnanos

11

Muxpokortpoiep AT Mega8 mporpaMmHO MOXKET chOpMHUpPOBATS : |
I1M curnan 2 IVM curnana (3) bonee 2 [IIMM curnanos

12

B IIMM moaynsiiuu ckBaxkHOCTH 3T0: (1). CooTHOIIEHNE AJTUHBI
HMITyJIbCa K IepuoAy TakToBaHus. 2. COOTHOLIEHHUE K Meproia
TaKTOBaHUS K JUIMHE uMIyJbca . 3. JInuHa umMnysibca K Hanps>KeHUI0

13

Breimonuenue ucronmautensHoro koga DDRB=0xFF mpusener k: 1.
BeiBoay uncia OXFF B mopt B. (2) YcranoBke nuHMiA TOPTa BBOAA
BBIBOJIa HA BXOJ. 3. YCTaHOBKE JMHUI IMOPTA BBOJIA BRIBOAA Ha BBHIXOJI.

14

Brimonnenue ncnoaaurensaoro koga PORTC=0xFF npusexer x: (1).
BrBony umcia OXFF B mopt C. 2. YcTaHoBKke IMHUI TopTa BBOJA
BBIBOJIa Ha BXOJI. 3. YCTaHOBKE JIMHHIA MOPTA BBOJIA BHIBOJA HA BBIXO/I.

15

[Ipennenurens B MUKpOKOHTpoOJIIEpax Heooxoaum ais: 1. Jlenenus
HanpspkeHus nuTanust (2) JleneHnus TakTOBOK 4acTOTHI
MuKpokoHTpoJsuiepa 3. Jlenenus 3nauenue LIAIT u AL

16

Peructp GIFR y mukpokxontpomnepoB AVR npennaznaueHs! as: 1.
Pabotst ALIIT 2. Pa6otsl LIAII (3). YnpasieHus: npepbIBaHASIMA

17

Peructp GIMSK y mukpokonrposuiepoB AVR npennaznauenst ais: 1.
Pa6oter ALIIT 2. Pa6otsr ITAII (3). 3anpera\pasperienus
npepbIBaHMsIMU 110 curHaizam Ha Bxojgax INTO,INT1




18 Muxkpoxontpoiuiep AT Mega8 ocnamen All paspsaHocthio: 1. 8 our
(2) 10 6ut 3. 16 6T

19 B Muxkpokontpomiepe AT Mega8 #CcTOUYHHK OMTOPHOTO HAMPSHKEHUS
MoeT chopMupoBath Hanpspkenue : 1. 1.238 2. 2.56 B (3) 1.23B u
2.56 B

20 B kopnyce TQFP y mukpokontpomnepa AT Mega8 coxepxutcs

cnenyromiee konuuectso ALIL: 1. 6 it ( 2). 8wr. 3. 10mr

[lepeueHb TeM KOHTPOJIBHBIX PabOT MO JUCUUIUIMHE OOY4YaroIIUXCsl 3a04HON (OpPMBI
o0OydeHus, mpeacTaBieHbl B Tadnwuie 19.

Tabmuna 19 — IlepeyeHb KOHTPOJIBHBIX padOT

Ne /m [TepeueHb KOHTPOJIbHBIX PabOT

He npenycmorpeno

10.4. Meroauueckue  Marepualibl,  OINpEAENSIONIMe  HPOUEAYpPbl  OLCHUBAHUS
WHJANKATOPOB, XapaKTEpHU3YIOIUX JTambl (OPMHUPOBAHHS KOMIETCHIIMMA, COAEpXKATCS B
JIOKAJIbHBIX HOpMAaTUBHBIX akTax [YAIL, pernmameHTHpPYIOIIUX MOPSAIOK U HPOLEAYPY
MIPOBEJICHUS TEKYIIETO KOHTPOJIS yCIIEBAEMOCTH M MTPOMEXKYTOYHON aTTeCTAllUN O0YYaroIIXCs
'VAIL

11. Meroauyeckue yka3aHus it 00y4aromUXcs 0 OCBOCHUIO JUCIIUTUIMHBI

11.1. MeTtoauueckue YyKa3aHds JUIA OOYYalOIIUXCA [0 OCBOCHUIO JICKIIHOHHOTO
Marepuaia .

OcHOBHOE Ha3zHAaY€HHUE JICKIIMOHHOTO MaTepuaja — JIOTUYECKU CTPOMHOE, CHUCTEMHOE,
rIyOOKOe W SICHOE€ H3JIOKeHHE ydeOHOoro matepuana. HasznaueHue COBpEMEHHOH JIEKIMH B
paMKax JIUCIUIUIMHBEI HE B TOM, YTOOBI MOJIYYUTh BCIO MH(POPMAIUIO TIO TEME, a B OCBOCHHH
byHIaMEHTANBHBIX MPOOJIeM JUCIUIUIMHBI, METOJIOB HAYYHOTO TIO3HAHUS, HOBEHUIINX
JOCTH>KEHUM HaydHOM MbICiH. B ydeOHOM mporiecce JIEKIUsI BBIMOJIHSAET METOA0JI0TUYECKYIO,
OpPraHU3AIMOHHYI0 ¥ MH(GOPMAITMOHHYIO (yHKIMH. JIEKIHsS pacKphIBacT MOHATHHHBIA ammapar
KOHKPETHOW 00JlacTh 3HaHUs, €€ MpoOJeMBbl, JaeT IEIbHOE MPEJCTaBICHUE O JUCIHUILIMHE,
MOKa3bIBAET B3aUMOCBS3b C IPYTUMHU JUCIUIUTMHAMU.

IInanupyemele pe3yJIbTaThl IPH OCBOCHUU 00YYaIOIIMMUCS JICKIIMOHHOIO MaTCpUaIa;

— TIOJIyYEHHE COBPEMEHHBIX, LIEJIOCTHBIX, B3aMMOCBA3aHHBIX 3HAHWUM, YpPOBEHb
KOTOPBIX OIpPEAEIISIETCS 1IeJIEBOM YCTAHOBKOM K KaK/10M KOHKPETHOM TEME;

— TIONy4Y€HUE OIMBITa TBOPUYECKOM pabOThI COBMECTHO C MPEMO/IaBaATEIEM;

— pa3BuTHE MNpOo(ecCHOHANBHO-IEIOBBIX  KAauyecTB, JIOOBU K  TpeaMeTy U
CaMOCTOSITEIBHOTO TBOPYECKOTO MBIIIIJICHHUS.

— TIOSIBJIEHHE HEOOXOAMMOTO MHTEPECa, HEOOXOIUMOTO JJISI CAMOCTOSITETFHON paOOTHI;

— TIOJy4YeHWE 3HAHUW O COBPEMEHHOM YPOBHE pa3BUTHUS HAYKM W TEXHUKH U O
MIPOTHO3€ WX Pa3BUTHUA Ha OJIKaMIle ToJIbl;

—  HAYYUTHCS METOJIUYECKH 00pabaThiBaTh MaTepuan (BBIACIATH TJIABHBIE MBICIU U
MOJOKEHUS, TPUXOJUTh K KOHKPETHBIM  BBIBOJAM, IOBTOPSATh HX B  Pa3JIUYHBIX
(bopMyIIHpOBKax);

— TMOJIy4YeHHE TOUYHOTO MOHUMAHHUS BCEX HEOOXOUMBIX TEPMUHOB U TIOHITHH.

JleknMoHHBIH ~MaTepual MOXET COMNPOBOXKIATHCA JAEMOHCTpAlME ClaiiioB U
WCIIOJIb30BAHUEM pPa3/IaTOYHOrO0 MarTepuaja MpU TPOBEACHUH KOPOTKHX JUCKYCCHUU 00
OCOOCHHOCTSIX MPUMEHEHHS OTJICIbHBIX TEMATHK 1O JUCITUTIINHE.

CTpyKTypa Opea0oCTaBACHHS JSKIIMOHHOI0 MaTepHaia:

— JlexunoHHBIN MaTepHUal
— JlemoHCTpanus ciaiiioB




11.2. Meroaudeckue yka3zaHus I8 OOyYaroUmuxcs IO Y4YacTHIO B CEeMHHapax (eciu
npeoyCMOmMpeHo Y4eOHbIM NAAHOM NO OAHHOU OUCYUNTUHE)

OCHOBHO¥H 11eJIbIO TSI 00YYarOIIEeToCs SBISETCS CUCTeMaTH3alus U 0000IIeHre 3HaHUH
Mo wM3y4yaeMoWl Teme, pasaeny, (GOpMUpOBaHHWE YMEHUsS paboTaTh C JOMOJHUTEIHHBIMU
HMCTOYHMKAMU WH(GOPMAIUU, COIMOCTABIATh M CPaBHUBATh TOYKU 3pPEHUS, KOHCIEKTHPOBATH
MPOYUTAHHOE, BBICKA3BIBATH CBOIO TOYKY 3pEHHS HW T.I. B COOTBETCTBUM ¢ BeIyIel
JTUJAKTUYECKONW IIEJIBI0 COJICpKAHUEM CEMHHAPCKUX 3aHATHH SBJSIOTCS Y3JI0BBIe, Hauboiiee
TPYIOHBIC IS TOHUMAHHS W YCBOCHHS TEMbI, pa3leibl AUCHHUILTUHBL Crenndukond TaHHON
(bopMBI 3aHATUH SIBISETCS COBMECTHAs paboTa mperogaBaTeis U 00ydaromierocss HaJl perieHueM
MOCTABIICHHOW MPOOJIEeMBbI, a TOHWCK BEPHOTO OTBETA CTPOHWTCS HAa OCHOBE YepEIOBaHUS
WHUBUTyIbHOW U KOJUICKTUBHOM JESATEIBHOCTH.

[Ipy MOATOTOBKE K CEMHUHAPCKOMY 3aHSATHIO TIO0 TEeME MPOCITYIMIAHHOW JEKIUU
HEOOXOAMMO O3HAKOMHUTHCA C IUIAHOM €ro TMPOBEIACHHUSA, C JUTEPaTypold MW HAyYHBIMU
nyOJIMKaUsIMU 110 TEME CEMUHapa.

TpebGoBaHus K IPOBEICHUIO CEMUHAPOB

- Hanuuue 3HaHuii 110 n3y4aemMou teme

11.3. Meroauueckue ykazaHHUs Ui OOy4YalOIIUXCS MO MPOXOXKICHUIO MPAKTHYECKUX
3aHSIITHH (eciu npedyCMOmpeHo Y4eOHbIM NIAHOM N0 OAHHOU OUCYUNIUHE)

[IpakTuueckoe 3aHSATUE SABISETCS OJHOW M3 OCHOBHBIX (DOpM OpraHu3zanuu y4eOHOTro
mporecca, 3aKII0YaroNasicsl B BRIIOJHEHUN 00yJarOIIUMUCS MO/ PyKOBOJICTBOM IIPETIOaBaTENs
KOMIUIEKCa Yy4eOHBIX 3aJaHUil C LEeJbI0 YCBOGHHUS HAyYHO-TEOPETUYECKHX OCHOB YyueOHOU
JTUCITUTUIMHBL, TPHOOPETEHUS] YMEHU U HABBIKOB, OIIBITA TBOPUECKOH JIESATEIHLHOCTH.

[enpr0 MpakTHUECKOTO 3aHATHUSA UIsI 00YUAIOIIEToCs SIBISETCS IPUBUTHE O0yYarOIIUMCS
YMEHHUH U HAaBBIKOB MPAKTUYECKON IEATEINHHOCTH 110 U3y4aeMOi TUCITUTLINHE.

[Tnanaupyemble pe3yabTaThl IPU OCBOCHUU 00YYAIONUMCS IPAKTHUSCKUX 3aHATHI:

— 3aKkperuieHHWe, yriayOJeHHWe, pacIIpeHHWe | JIeTalu3alis 3HAHWW TMPU PEIICHUU
KOHKPETHBIX 33/1a4;

— Ppa3BUTHE TIO3HABATEIILHBIX CIIOCOOHOCTEH, CaMOCTOSITEIIBHOCTH  MBIIUICHUS,
TBOPUYECKOM aKTUBHOCTH;

— OBIIQJICHHME HOBBIMH METOJaMH M METOJUKaMU H3YYeHHsS KOHKPETHOH YyueOHOI
JUCITUTITAHBI,

— BBIPA0OTKA CIOCOOHOCTH JIOTMYECKOTO OCMBICICHHS TIOMYyYEHHBIX 3HAHUU JUIS
BBITIOJTHEHHUSI 33/IaHUN;

— o0ecrnedyeHre palMOHAILHOTO COYETaHUsl KOJJIEKTUBHOM M WHAMBHIYaIbHOU (Gopm
00y4eHusl.

TpeOoBaHKsa K OPOBENEHUIO IPAKTHUECKUX 3aHATHI
- Hayinuue 3HaHuii 110 n3y4aemou reMe
- Hannuue 3amanus 115t IpakTHYECKON M CaMOCTOATEILHON pabOThI

11.4. Meroauueckue yKazaHus JUIsl OOYYalOUIMXCS IO BBIMOJIHEHUIO JIaOOPATOPHBIX
paboT (eciu npedycmompero yueOHbIM NAAHOM NO OAHHOU OUCYUNIUHE)

B xone BeimonHeHus n1abopaTOpHBIX pPadOT oOydaromuiics JODKEH YrayOuTh H
3aKpENUTh 3HAHMS, NMPAKTUYECKUE HABBIKM, OBJIAJIETh COBPEMEHHOM METONUKONM M TEXHUKOU
JKCHEPUMEHTa B COOTBETCTBUM C KBAIM(UKAUOHHONW XapaKTepUCTUKOW oOyyaromerocs.
Brimonnenue 1abopaTOpHBIX pabOT COCTOUT U3 AKCIEPUMEHTAIbHO-IIPAKTHYECKON, pacueTHO-
AHAJIMTHYECKOM YacTel U KOHTPOJbHBIX MEPOIIPUATHIA.



BrimonHenue 1abopaTopHBIX paboOT O0y4aromMMCS SIBISETCS HEOTHEMJIEMOW YacThIO
U3y4YeHUS UCHUIUIMHBI, OINpEAeIsIieMOd Y4YeOHBIM IUIAHOM, M OTHOCHUTCS K CpEICTBaM,
00eCTIeunBaIOIINM PEIICHUE CIeIYIOINX OCHOBHBIX 33/a4 00y4arommerocs:

— TIpHOOpETeHHE HABBIKOB HCCIEAOBAHHUS MPOIECCOB, SBJICHUH U  OOBEKTOB,
M3y4aeMBbIX B paMKaXx JaHHOH JUCIUITIHHBL;

— 3aKpervieHHe, Pa3BUTHE M JETANN3alHs TCOPEeTHYECKUX 3HAHWM, MOJYyYCHHBIX Ha
JCKITHSIX;

— ToJlydeHHe HOBOW MH(OpMAIUH 10 N3y9aeMOW JUCIUILINHE,

— nOpuoOpeTeHHe  HABBIKOB  CAMOCTOSTENbHOM  paboThl ¢ J1abOpaTOpHBIM
000pyI0BaHUEM U TPUOOPAMHU.

3ajanue U TpeOoBaHUS K IPOBEICHUIO JIJAOOPATOPHBIX padoT
- Hasinume 3HaHMil 110 M3y4aemMon Teme
- Hannuwue 3ananus ass 1abopaTopHON M caMOCTOSITENbHOM paboThI

Crpykrypa u ¢hopma oTueTa 0 J1abopaTopHO paboTe

1. TuTynbHBIN AHCT

2. Teopermueckas YacThb (DJEKTpUuYecKass CXeMa M CTPYKTypa MOAKIIOYCHHS
UCCIIEYEMOr0 3JIEMEHTAa MUKPOKOHTPOJLIEPA)

3. OnucaHue METOAUKU HKCIIEPUMEHTA

4. Pe3ynbTarhl UCCIIEI0BAHUS

5. BriBoj 0 nponenanHoii pabore

TpeboBanus K 0hOpPMIIEHHIO OTYETA O Ja00paTOPHOM padboTe

- Hanmume B oT4YeTe SJCKTPHUECKOH CXEMBI HCCIEAYEMOTO MHKPOKOHTpOJIIEpa |
nepudepuiitHbIX YCTPONUCTB B COOTBETCTBUU C MMOJTYYCHHBIM 33JaHHEM.

- Haymywe WCHOTHUTETHLHOTO TPOTPAaMMHOTO Koaa, Ui  (YHKIIMOHHPOBAHUS
MUKPOKOHTPOJUIEPA B COOTBETCTBHHU C TIONyUEHHBIM 3a/IaHUEM.

11.5. Meroandeckue yKa3zaHus IS OOYYarOIIUXCs IO TMPOXOXKIACHHIO KypCOBOTO
NPOCKTUPOBAHUS/BBITIONHEHHS KYPCOBOU (He npedycmompero yueOHbIM NAAHOM NO OAHHOU
oucyuniumne)

11.6. Meroaunueckue ykazaHus AJis 00yYaIOIIUXCS MO MPOXOXKIESHUIO CaMOCTOSTEIbHON
paboTHI

B Xo1e BBIIOTHEHUS CaMOCTOSATENBHONH pabOThI, O0YUYAOIIUICS BBIMIOIHSAET paboTy MO
3aJJaHAI0 W TIPU METOJMYECKOM PYKOBOJICTBE IPEIoaBaTelisi, HoO 0e3 ero HermocpeJaCTBEHHOTO
y4acTusl.

Jnst obygaronuxcsi Mo 3a04HOM ¢GopMe OOydeHHs, CaMOCTOSITeNIbHasi paboTa MOXKET
BKIIIOYATh B ce0s KOHTPOJIBHYIO PaboTy.

B mporiecce BBITOTHEHUS CaMOCTOSATEIBLHON PabOTHI, y 0Oydaromerocs (popMupyercs
1enecoo0pa3Hoe TIaHUPOBaHKUE pabovyero BpeMeHHU, KOTOPOe MO3BOJISIET UM Pa3BUBATh YMEHUS
U HaBBIKM B YCBOGHHMM U CHCTEMAaTH3allUM NMPUOOpETaeMbIX 3HaHUil, oOecredynBaeT BBICOKUI
YPOBEHb YCIEBAEMOCTH B TMEPHOJ OOY4YEeHHs, MOMOTaeT TOJYyYUTh HABBIKUA TOBBIIICHUS
pohecCHOHANBHOTO YPOBHSL.

MetonuyeckuMi ~ MaTepuajaMH,  HAMpaBJISIONIMMH  CaMOCTOSTENbHYIO  paboTy
00yJaIOMUXCSASBIISIOTCS:

—  y4eOHO-METOJMYECKHI MaTepHal o JUCIUILINHE;

— METOJUYECKHE YKa3aHHsI 10 BBIMOJIHEHHIO KOHTPOJBHBIX PaldoT (11 00ydaromuxcs
10 3204HOU (popme 0OyUeHUs ).



11.7. Metoauueckue yKa3zaHUs [Uii OOYyYarollUXCS 1O TPOXOXKICHUIO TEKYIIEero
KOHTPOJI yCIIEBAEMOCTH.

Texymui KOHTPOJIb YCIEBAEMOCTH IIPEAYCMAaTpUBAECT KOHTPOJb KadecTBa 3HAHUMI
00y4aroIuXCcsl, OCYIIECTBIAEMOIO B TEUEHHUE CEMECTpa C IIEJIbI0 OLEHUBAHUSA XO/la OCBOCHUS
JUCLUIUINHBI.

- Texymmii KOHTPOJIb YCIIEBAEMOCTH IIPOBOAMUTCS MO MEPE BBIIOJHEHUS IPAKTHYECKUX
3a1aHul

11.8. Meroauueckne ykKa3zaHUs JJIsl OO0YYarOIIMXCs O MPOXOXKJACHHUIO MPOMEKYTOUHON
aTTeCTallUH.

[IpomexxyTounass  arrecTamusg  OOyYArOIIMXCS  NPEAyCMaTpPHBAcT  OICHUBAHHE
MIPOMEKYTOYHBIX U OKOHYATEIBHBIX PE3YyJIbTAaTOB 00Yy4YeHHS O nuciuiuimae. OHa BKIIIOYAET B
ce0s.

— 3a4eT — 3TO (opMa OIECHKH 3HAHUH, MOJYYCHHBIX O0YYAIOIIUMCS B XOJ€ M3YUYCHHUS
y4eOHOM TUCIUTUTMHEI B [IEJIOM WUJIU POMEXYTOUYHAas (TI0 OKOHYAHUU CEMECTpPa) OIICHKA 3HAHUI
00yYJarOIIUMCS 110 OTIEIBHBIM pa3jeiiaM JUCIUIUIMHBI C aTTECTAllMOHHON OICHKOM «3a4TEHOY
HIIA «HE 3a4TEHOY.



JIuct BHECEHUS! U3MEHEHUH B pabouyio MporpaMMy JUCHUTUIHHBL

Jlata BHEceHUs
H3MEHEHUH U
TOIIOJTHEHUH.

IToxmuces BHecHIErO
HW3MEHEHMUS

CogepskaHue U3BMEHEHHUI U JOTIOTHEHUIM

Jara u Ne

MPOTOKOJIA
3aceIaHus
Kadepbl

IToamnuce
3aB.
Kadeapoit




