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AHHOTAIIUA

Jucnumimna «MHKpOKOHTPOJUIEDHOE ~ yINpaBJCHUE  IPOLECCAMH»  BXOAUT B
o0pa3oBaTenpHyl0 MpOrpaMMy  BBICIIETO OOpa30BaHHWsS 1O HAMPABJICHHUIO IOJATOTOBKU/
cnennansHoct  12.03.01  «KoHCcTpyrpoBaHHE M TEXHOJIOTHS  DJIEKTPOHHBIX  CPEICTB»
HanpaBlIeHHOCTH «[IpoekTMpoBaHUME W TEXHOJIOTHS DJIEKTPOHHO-BBIUUCIUTEIBHBIX CPEICTBY.
Hucnumimaa peanusyercs kadempoit «Ne23».

JucnuminHa HaleneHa Ha (JOPMUPOBAHUE Y BBIITYCKHUKA CIIEIYIOIIMX KOMIIETEHIUMN:

[IK-1 «Cnocoben crpouTh mpocreiiime (QU3nvecKkue U MaTeMaTHYeCKHE MOJICNIU CXeM,
KOHCTPYKIIMH M TEXHOJIOIMYECKMX  IIPOLECCOB  DJIEKTPOHHBIX  CPEACTB  Pa3IMYHOIO
(GyHKIMOHATBHOTO Ha3HAYeHUs, a Talkoke MCIOJIb30BaTh CTaHJAPTHBIE IPOrPaMMHBIE CPEACTBA MX
KOMITBIOTEPHOTO MOJIEITUPOBAHUSD)

[IK-11 «'0oTOB  BBINOJHATH MPOEKTUPOBAHHUE  YCTPOMCTB  MHUKPOIJIEKTPOHUKH U
pa3pabaThIBaTh TEXHOJIOTUIO X U3TOTOBICHUSD)

[IK-12 «CrnocobeHn pas3pabaThiBaTh M aHATU3MPOBATh TEXHUYECKHE 3a/JlaHUs Ha Y37Ibl U
cOOpOYHBIE €AMHUIBI M3AETUN PAKETHO-KOCMMYECKOW TEXHUKU, M3rOTaBIMBAEMBIX C ITOMOIIBIO
TEXHOJIOTUU aBTOMAaTU3UPOBAHHOTO AIIEKTPOMOHTAXA, oTpaboTka KOHCTPYKTOPCKOM
JOKyMEHTAllUHA Ha TEXHOJOTUYHOCTH

ConepxaHue IUCHUILIMHBI OXBAaThIBAE€T KPYr BOIPOCOB, CBSI3aHHBIX C IMPOEKTHUPOBAHUEM
YCTPOMCTB aBTOMAaTHU3UPOBAHHBIX TEXHOJIOTUYECKHX KOMIUIEKCOB, PEAIN3YIOIMX pa3Iu4HbIC
npouecchl npoussoacTea JC.

[IpenogaBanue QUCIHUILIMHBI NIPEAycMaTpUBaeT cieayronme GopMbl OpraHu3aluu ydeOHOTo
npolecca: JISKIUH, JabopaTOpHbIe pabOThI, CAMOCTOATENIbHAS PabOTa CTy/IEeHTA.

IIporpaMMOil JUCHUIUIMHBI IPEIYCMOTPEHBl CIECAYIOIME BHUABI KOHTPOJSA: TEKyLUH

KOHTPOIIb YCIIE€BAEMOCTH, IIPOMEKYTOUHAs aTTecTaus B opMe dK3aMeHa.
OOmast TPYI0EMKOCTh OCBOCHHUSI TV CLIUTUTMHBI COCTABIISIET 5 3aUeTHBIX euHUII, 180 yacos.

S3bIK O0y4YEeHUS IO TUCITUTUIMHE «PYCCKUHN »



1. Hepe‘leHb IVIAHUPYEMBIX PE3YyJIbTaTOB 06yqe}mﬂ o JuCIOMIIJINHE

1.1. Hean npenogaBaHusi JMCHUNIHHBI

Ilenpto u3ydyeHus AaHHON NUCLMIUIMHBI SBJISETCS O3HAKOMIICHHE C AJIEKTPOHHBIMU YCTPOHCTBAMU
ABTOMATH3UPOBAHHBIX TeXHOJIOTHYECKHX KoMILIeKCOB (ATK), cTpykTypoit u (yHKIMOHHPOBAHUEM
[EHTPAIGHBIX ~ YCTPOHCTB  TPAJAWIMOHHOW OpraHW3allMk W  TapajulebHOW  00paboTKH,
3alIOMUHAIONMX YCTPOHCTB BCEX YpPOBHEW MaMATH, NepudepuilHbIX yCTpOMCTB pa3HBIX THUIIOB,
METO/1aM MPOBEJICHUSI CPaBHUTEIIFHOTO aHaiM3a, OOOCHOBAHUS BHIOOpA MX THUIOB IPU PELICHUH
3aJa4 CO3/IaHUsI MUKPOIIPOIIECCOPHBIX CUCTEM O0pabOTKU MHQOpMAlUU, a, B CIy4ae OTCYTCTBUS
HEOOXOAMMBIX YCTPOHUCTB, COCTABICHUE TAKTUKO-TEXHUUECKUX TPEOOBAHUIN TEXHUYECKOTO 3a/laHus
Ha pa3pabOTKy CTPYKTYPHBIX CXeM HOBBIX YCTPOMCTB, (PyHKIIMOHAIBHBIX OJOKOB M Y3JIOB, a TAakkKe
COTJIaCYIOIIMX YCTPOMCTB, aAalTEPOB, IPUEMO-TIEPEAATUMKOB U IPYTUX.

1.2. IlepeyeHns NIaHUPYEeMBIX pPe3yJIbTATOB 00y4eHHsI 10 TUCHUILIMHE, COOTHECEHHBIX €
IUIAHUPYEMbIMH Pe3yJIbTATAMH 0CBOEHHUsI 00pa3oBaTeJ/IbHOI MPOrpaMMbI
JlucuumuimHa BXOAUT B COCTaB YacTH, OPMHUPYEMOIN ydacTHUKAMH 00pa30BaTEeNbHbBIX OTHOIICHHH,
obOpazoBarenbHON MPOTPaMMBI BBICIIIETO oOpazoBaHus (manee — OI1 BO).

1.3. IlepeuyeHb NIIAHUPYEMBIX Pe3y/bTATOB 00y4YeHHUsI M0 JUCHUILUINHE, COOTHE CEHHBIX

¢ IVIAaHUPYeMbIMU pe3yJbTaTamu ocsoenusi OIl BO.

B pesynprare wu3ydeHHS IMCUMIUIMHBI OOydyarolmiics AOJDKEH 00JaiaTh CIEIyIOLMMHU
KOMITETEHIMSMH WM MX 4YacTsAMH. KoMneTreHUUH M WHAWKATOPbl UX JOCTUKEHUS NMPUBEACHBI B
Tabimuue 1.

Tabnuna 1 — [lepeueHb KOMIETEHIIMI U UHIMKATOPOB MX JOCTHIKEHUS

KaTCFOpI/ISI (rpynna) KO,Z[ 1 HAMMCHOBAHUC KOI[ W HAMMCHOBAHUC WHAUKATOPA JOCTUKCHUS
KOMIICTCHIIUH KOMIICTCHIIUH KOMIICTCHIIUH

[1K-1 CnocobGeH k
aHaIN3Y

[IK-1./1.1 ananu3upyer TEXHUYECKOE 3aaHUE NIPU

MPOEKTUPOBAHUU MPHUOOPOB HA OCHOBE U3YUEHUS

TEXHUYCCKOI'O o
TEXHUYCCKOH JIUTCPATYypPhI

3alaHUs IPU

MPOEKTUPOBAHUHU [IK-1./1.2 ananu3upyeTr TEXHUUECKOE 3aJJaHUE MPU
[podeccuonanvubie
pUOOPOB HA OCHOBE | MPOEKTUPOBAHUM IPUOOPOB HA OCHOBE U3YUECHUS
KOMIIETEHLIU U
U3Y4CHHUS MAaTeHTHBIX HCTOYHUKOB
TEXHUYECKOU
I1K-1./1.3 u3yyaer v aHAIU3UPYET KOMILIEKT
JUTEPATYPhI U 8 v
KOHCTPYKTOPCKOW JTOKyMEHTAIUH (YePTEKU
NaTeHTHBIX P p a HU (aep ’ ’
CXEMBI, TPOTPaMMbl UCIIBITAHUI )
HMCTOYHUKOB
[1K-2 Cnocoben
V4ACTBOBATH B [MK-2./1.1 yuacTByeT B pa3paboTke
KIIUOHAJIBHBIX, CTPYKTYPHBIX U
[IpodeccronanbHbie paspaboTke Gy % ¢1IP yp6
NPUHLIHUIUATBHBIX CXeM MPUOOPOB U CUCTEM
KOMIIETCHIIU U (QyHKIMOHATBHBIX, p p p
CTPYKTYPHBIX 1 [K-2./1.2 mpoBOAXT pacyeTsl sl pa3pabOTKI
MPUHIUTTHATBHBIX

(GyHKIIMOHATBHBIX Y3JI0B OOPTOBOM anmaparypsl
CXeM MPHUOOPOB U




CHCTEM

KOCMHUYECCKUX aIlrmapaTroB

[IK-2./1.3 ocymiecTBIIeT OnepaioOHHOE
COIIPOBOX/IEHUE ITPOLIECCA CO3/IaHUS ITIEKTPOHHBIX
CPEICTB U AJIEKTPOHHBIX CUCTEM OOPTOBBIX

KOMIIJICKCOB

IIK-3 CnocoOeH
paCC“II/ITI)IBaTI) 58
MPOEKTUPOBATH
3JIEMEHTHI ¥

[IK-3./1.3 npoekTupyeT TUIIOBBIE IETAJIN U Y3IIbI C

YCTpOUCTBa HCMOJIb30BAHUEM CTaHIapPTHBIX CPEJICTB
npubopos, KOMIBIOTEPHOTO MPOECKTUPOBAHUS
[TpodeccronansHbie | OCHOBAaHHBIEC HA
KOMITETEHIIHH Pa3ITHYHBIX [1IK-3./1.4 npoBOOUT NPOEKTHBIE PACUETHI U
dr3nUYecKnx TEXHUKO-IKOHOMHUYeCckoe 000CHOBaHUE
NIPUHIMIIAX AeiicTBus | KOHCTPYKIHIL pruOOPOB B COOTBETCTBUH C
C MCIIONB30BAHIEM TEXHUYECKUM 3a/laHHEM
CTaHJIAPTHBIX CPEJICTB
KOMIIBIOTEPHOT0
MPOEKTUPOBAHUS
[IK-4 Criocoben [TIK-4.J1.1 ananu3upyeT nNOCTaBJICHHbBIE
aHAIIM3UPOBATH U CCIIeIOBATENbCKUE 3a/1aul B 001acTH
OCTaBJICHHBIC pruOOPOCTPOCHHMS Ha OCHOBE 1M0100pa U U3YICHUS
WCCIIEI0BATENBCKUE JTUTEPaTYPHBIX, TATEHTHBIX U IPYTUX HUCTOYHUKOB
3a7a4M B 00JIACTH vHpopManuu
npudOpoCTpOe-HUSL
[TpodeccronanbHbie PHDOPOCTP . [1K-4./1.2 onpenenser ycinoBus U PEKUMBI
CTPOUTH NMPOCTEHIINE .
KOMIIETEHIIN U DKCILTyaTalliy, KOHCTPYKTHBHBIX OCOOCHHOCTEH
¢dusnueckue u .
pa3pabaTbiBaeMOl amnmaparypsl
MaTeMaTUYEeCKue
MOJCIIH CXEM, [1K-4.J1.3 u3zyyaeT 1 aHaIU3UpyeT COOPOUHYIO U
KOHCTPYKIIMH U MOHTQKHYIO KOHCTPYKTOPCKYIO JOKYMEHTALIUIO,
TCXHOJIOTMYCCKUX YepPTEKU, TEXHUUECKHAE YCIOBUS, SJICKTPHUUYECKHE
nponeccos CXEMBI, IIPOrPaMMbl UCIIBITAHUU
[TK-5 Cnocoben [IK-5./1.1 BBITTOTHSAET MaTEMAaTUUYECKOE
BBINOJIHSTH MOJIETUPOBaHUE MPOIIECCOB U 0OBEKTOB Ha Oase
MaTEeMaTHUYECKOe CTaHJIAPTHBIX IMAKETOB aBTOMATU3UPOBAHHOTO
MOJIETUPOBAHUE MPOEKTUPOBAHUS U UCCIICIOBAHU I
Ipodeccronanpubie | MTPONCCCOB U 5712
- 0BBEKTOB, IPOBOIUTH [IK-5.J1.2 mnpoBOAMT UCCIENOBAHUS U U3MEPEHHUS C

U3MEpPEHUS U
M CCIIEIOBAHUSI T10
3aJJaHHOU METOIUKE C
BBIOOPOM CPEJICTB
U3MEPEHUN U

KOMITHIOTEPHOI 00pabOTKO# pe3ynbTaToB

[1K-5./1.3 pa3pabarbiBaeT mpOrpaMMHO-
MaTeMaTH4YecKoe 00ecIeYeHNuEe COCTaBHbIX YacTei
000pyIOBaHUS PAKETHO-KOCMHUYECKON TEXHUKU




00paboTKoit
pe3ynbTaToB Ha 0aze
CTaHapTHBIX MTAKETOB
aBTOMAaTU3UPOBAHHOTO
MIPOCKTUPOBAHUS U
HCCIIEIOBAHU I
IIK-11 Crocoben [IK-11./1.2 BpIMOIHSAET IPOEKTUPOBAHUE
paspabaTbIBaTh CHeIUaTIbHOM OCHACTKH, MPETYCMOTPEHHON
TCXHUYCCKUC 3aIaHUSA | TeXHOJIOTHEH M3rOTOBIICHHS TPHUOOPOB,
Ha IIPOCKTUPOBAHUE KOMILJIEKCOB M UX COCTaBHBIX YaCTEU
MPUCIIOCOOICHU
Ipodeccronansabie [IPELYCMOTPEHHBIX [TK-11./1.3 pa3pabarbiBaeT TEXHUYECKUE 3aaHUS
KOMIICTCHINH TeXHOJIOTHEH 1 Ha TPOSKTUPOBAHUE TPUCTIOCOOICHUH 1
BEIIONHSTE 000pyI0BaHMs1, HEOOXOAUMBIX ISl 00ecTIedeHUs
[IPOCKTHPOBAHHE TpeOOBaHUM KOHCTPYKTOPCKON TOKyMEHTAI[MU Ha
OTZEIbHbIX Y3IOB Y376l ¥ COOPOYHBIC STUHUIIBI U3 PAKEeTHO-
OCHACTKH KOCMUYECKOW TEeXHUKU

2. MecTo aucuuminHbl B cTpykType OIl

Jucnuninuna 0a3upyercss Ha 3HAHUSX, paHee MPUOOPETEHHBIX CTYACHTAMH MPU HU3Yy4EHUH
CJIeIYIOIMX JUCIUTLINH:

«Wudopmatukay, «abopManmonHble  TexHoJOTUHY, «VHTETpambHBIE  YCTPOWCTBA
AIEKTPOHUKHNY, «DJIEKTPOHUKA», «CXeMo- U cucTeMoTeXHuka JC».

3HaHUs, TOJyYEHHBIE MpPH W3YYCHUW Marepualia JaHHOW JUCHUIUIMHBI, HUMEIOT Kak
CaMOCTOSITENbHOE 3HAUEHHE, TaK U MUCIIOIB3YIOTCS MPU U3YYCHUU APYrUX JAUCLHUIUINH:

«HTenekTyanbHbie cucTeMbl MpoekrupoBanusa DC», «OcHoBbI aBTOMaTu3auuu TID.

3. O0beM U TPYI0EMKOCTDH AU CHMIIMHBI

Janupie 06 o0mmeM o0beMe AMCIUIIIUHBI, TPYAOEMKOCTH OTAENbHBIX BUJIOB y4eOHOH paboThI MO
JTUCHHIIIMHE (M pacipeneieHrue STON TPYIOEMKOCTH 10 CEMECTpaM) MpeJICTaBICHbI B TabauIe 1

Tabmuna 1 — O0beM U TPYAOEMKOCTh JAMCLUMILINHBI

TpynoemkocTh 1m0

Bun yuebHoli paboThl Bcero cemecTpam
Ne7
1 2 3
gg/tt(qzzcgnpyOOeMKocmb OuCYUNIUHbL, 5/ 180 5/ 180
AyoumopHnuie 3anamus, BCETo yac. 51 51

B TOM YHCJIC:

nexuuu (JI), (dac) 34 34




npaktuueckue/ceMuuapcekue 3ansatus (I13),

(dac) 17

17

naboparopusie padotsl (JIP), (dac)

KypcoBoii mpoekT (padota) (KII, KP), (uac)

JK3aMeH, (4Jac) 36

36

Camocmosamenvnasa paboma, Bcero (dac) 93

93

Buo npomescymounoii ammecmayuu: 3ager,
. 3auert, sx3amen (3auet, Audd. 3ay, OK3.
DK3.*%)

OK3.

4. Conaep:xkaHue JUCIHUINIUHBI

4.1. PacnpesejieHre TpPyA0eMKOCTH JMCHMILVIMHBI M0 pa3iejaM M BHAAM 3aHSITHI

PaBILGJ'IBI JTUCHOUIIIINHBI U UX pr&O@MKOCTL HpI/IBejleHI)I B Ta6J'II/IIl€ 3
Tabnuna 3. — Pa3nensl IuCUIIIINHBI U UX TPYA0EMKOCTh

Paznens! AucIMIITHHEL Jlexpm | II3 CPC
(gac) (dac) | (uac)

Paznen 1. Apxutexrypa ATKwu neHTpaibHble yCcTpoiicTBa 3 8
Paznen 2. MukpornporneccopHbie cucTeMbl. Buabl u kinaccudukarmst 3 8
MUKPOKOHT POJLIEPOB
Paznen 3. ApxurexTypa MUKPOKOHTpoJuiepa 3 8
Paznen 4. Cuctembl KOMaHI MUKPOKOHTPOJLIEPa 3 8
Pa3nen 5. IIporpamMupoBaHrie MUKPOKOHT pouiepa 3 4 8
Paznen 6. Tpagmmonnsle nepudepuiiHble yCTPOHCTBA 3 8
Paznen 7. CrietmamiupoBaHHble TiepudepriiHbe  yCTpOKCTBa 2 3 8
Paznen 8. S3bIk MUKpoOTIepalyii 17151 MUKPOKOHTpoiuiepoB AVR 2 2 8
Paznen 9. McnionauresnbHble yCTPOHCTBA MOJ YIIpaBIEHUEM 5 2 8
MHKPOKOHTpOJIIepa
Paznmen 10. [IpoekTupoBaHre MEKTPUYECKON CXEMbI HA MUKPOKOHT POJLIEPE 4 4 13
Paznen 11. CAIIP nnst monenmpoBaHust pabOThl MUKPOKOHTPOJLIEPa 3 2 8
Hroro B cemecTpe: 34 17 93
Hroro: 34 17 93

4.2. Conpep:xanue pa3iesioB U TeM JIe KIMOHHBIX 3aHSITHIA

ConeprkaHue pa3iesioB U TeM JIEKIIMOHHBIX 3aHATHI MMPUBEICHO B TaOmuIe 4.

Tabmuua 4 - ConeprkaHue pa3aelioB U TEM JICKITMOHHBIX 3aHSITHI

HasBanue u conepxanue pa3aesnoB U TEM JICKIIMOHHBIX 3aHATUIA

Paznea 1. Apxurexktypa ATK u nenrpajabHble ycTpoiicTBa
OO6mast opranu3aysi COBPEMEHHBIX IEPCOHAIBHBIX KOMIIBIOTEPOB
Bugel 1 Ha3HaueHne 3BM

ApxuTtekrypa 3BM

Crpykrypa 1 QyHKIMOHUPOBAHHE IIPOLIECCOPA IBM
OmnepaTtuBHas NaMATh

[IInHbI ¥ pazbeMbl 1715 OAKIIOYEHHUS BHEIIHUX YCTPOMUCTB
3anoMUHAaKONMe YCTPOMCTBA

Ilepudepuiinble ycTpoiicTBa




Paznea 2. Mukponponeccopubie cucteMbl. Buabl u kiaccug nkanuss MUKPOKOHTPOJIJIE POB
Buel 1 kaccudukanus MUKPOKOHTPOJLIEPOB

ba3oBble mapaMeTpsl ¥ TEXHUYECKHE XapaKTEPUCTUKA MHKPOKOHTpOJUIEpa

ApxuTekTypa ¥ QyHKIMOHUPOBaHHE MUKPOIpoOIeccopa

Oco0eHHOCTH OpraHu3auu MukpormnporieccopoB AVR

Ocob6ennoctu nepudepuitapix ycrporicte Ha mpumepe AL u LIAIT mukpomnporieccopoB AVR

Pazneas 3. ApxureKTypa MHKpPOKOHTpOJLJIEepa
AJIY- apuMeTHKO-JTOTHYECKOE YCTPOHCTBO
Perucrpsl agpeca u 1aHHBIX

[lopTel BBOAA - BEIBOJIA

TakroBbIl FeHepaTop MUKPOKOHTPOJLIEpA
[pepbiBanus B paboTe MUKPOKOHTPOJLIEpA
HNuTtepdericsl moAKTIOUEHUH MUKPOKOHTPOJIIIEPA

Paznea 4. CucreMbl KOMaH/I MUKPOKOHTPOJLJIE pa

SI3bIK MEKpOOTIEpAIUil 11 MUKPOKOHTpOJIepoB AVR

Crpykrypa 1 ¢opMaT KOMaH]J MUKPOKOHTposiepoB AVR

Hcnionb3oBanue si3b1ka acceMOep it MpOrpaMMHUPOBaHUSI MUKPOKOHTpOJLIEpa
Hcnonb3oBaHue si3bIKa CH JUTsl IPOrPAMMHU POBAHUSI MUKPOKOHTPOJLIEpa

Pazaean S. IIporpamMupoBaHue MHKPOKOHTPOJLJIEpA

IlocTanoBKa 3a1a4uy pU NPOEKTUPOBAHUM CXEMBI HA MUKPOKOHTPOJLIEPE
AnropuTMbl paboThl IPOTPaMMBbI

Cxema paboThI yCTpoicTBa

Oco0GeHHOCTH OTIaIKK POTPAMMHOI0 KoJa

[IporpamMmupoBaHue MaMaTH MUKPOKOHTPOJLIEPA

Paznea 6. Tpaaguumonnblie nepudepuiinbie yCTpoicTBa

YCTpOCTBO W MPUHITUTI paOOTHI JATYUKOB U YCTPOHCTB BBOJIa-BHIBOJA HH(MOPMAIIUH B
MHUKpPOIIPOIIECCOPHBIX CHCTEMAX

[Monxmouenue nepudepuitHBIX YCTPOHCTB K MUKpOKOHTpoiiepaMm AVR

Hacrpoiika u ncnonap3oBanue MpoTOKoa i2¢

Hacrpoiika u ucnons3oBanue nporokoiaa USART

Ucnons3oBanue LAII u ALIl B mukpokonTposepax AVR

Paznea 7. Cnenuajan3upoBaHHbie nepudepuiinbie yCTpoicTBa

Pabota ¢ komannamu KK nucnuies moj ynpaBieHHEM ClIEHUATU3MPOBAHHOTO MUKPOKOHTpOJLIEpa
Muxkpokontposep KK nucnnes na npumepe PCD8544

[Moaxmouenne KK nucnies K MUKPOKOHTPOJUIEPY

SPI unTepdeiic ms ynpaBiaeHus nepupepuitHbIMU YCTPOHCTBAMH

Ocobennoctu padotsl ¢ GPS u GSM moaynsamu

Metonp! B3aumoaeiictBust CY ATKc nepudepruitHbIMU yCTPOHCTBAMH.

Paznen 8. Hudposbie 1 aHAIOrOBbIE JATYHKH B padoTe ¢ MUKPOKOHTPOJLJIe pAMH
Ha3naueHue u BUJIbl JaTUUKOB MOJJIEPKUBAEMBIX MUKpPOKOHTposuiepamMu AVR
Hacrpoiika Tepmonatunka Ha npumepe ds18b20

Ocob6ennoctu npoTtokoia 1-Wire

[lonxmrouenue rupockona-akcenepomerpa Ha npumepe MPU-6050

Hcnons3oBanue ALIII npu paboTe ¢ aHATIOTOBBIMH IaTYNKAMH

Pa3nen 9. UcnosiHuTe/IbHBIE YCTPOIiCTBA MO/ YNIPaBJie HHEM MUKPOKOHTPOJLIEpa




Bu bl HCTIOTHUTENBHBIX YCTPOMCTB M OCOOEHHOCTH UX MOJIKIIOUEHUSI K MUKPOKOHTPOJLIEPY
lNanpBannueckas pa3Bsizka NpPH MOJKIIOYEHUH HCIOIHUTEIbHBIX YCTPOUCTB

Bunbl maroBeix JaBuUraTesei.

HupoTHO-UMNIYNNbCHAS MOIYIIALUS TIPU YIIPABIECHUHU IIATOBBIMU JBUTATEISIMU TOCTOSIHHOTO TOKA
MocroBasi cxemMa BKIIOUEHUSI JBUTATENS KaK CIIOCO0 YIpaBlIeHUs MONSIPHOCTBIO HAMPSHKEHUS .

Pazned 10. IIpoekTHpoBaHue 3J1e KTPUYECKOH CXeMbl HA MUKPOKOHTPOJLIE pe

[locranoBka 3amauun

CtpykTypa 3JIEeKTPUYECKON CXEMBbI

AHanu3 1 BEIOOP AJIEMEHTHOM 0a3bl DJIEKTPUUECKON CXEMBI

[Mpumenenue crabunmzaTopa HaMPsHKEHUS TPU TOCTPOCHU U LIETIH MU TaHUsI MUKPOKOHTPOJIEpa
AsropuT™ paboThl IPOrpaMMBbl

Paznea 11. CAIIP pasi MoaempoBaHusi pa00Tbl MEKPOKOHTPOJLJIEpa

[laker nmporpamMm anst aBToMaTu3npoBaHHoro npoekrupoBanus (CAIIP) snexrpuyeckux cxem
OcobenHnocTu mpoexkrupoBanus anekrpudeckoit cxemsl B CAIIP PROTEUS

MopenupoBaHue yIPaBIIOIMX CUTHAIOB B JJIEKTPUUYECKON CXEMe

Buptyanenas nabopaTopus H3MepUTENbHBIX ycTpoicTB B cocTtaBe CAIIP

OTnagka ycTpoWCTBA C MOMOIIBIO MOJETUPOBAHUS PAOOTHI IJEKTPUUECKON CXEMBI MO/
yIpaBJIE€HUEM MUKPOKOHTpOJLIEpA

4.3. IlpakTuuyeckue (ceMHHApPCKHUe) 3aHATHSA
Tembl MpakTUUECKUX 3aHATUN U UX TPYAOEMKOCTh MPUBEIEHBI B Ta0nuUIIE S.

Tabnuua 5 — [paktudeckue 3aHATUS U UX TPYIOEMKOCTb

Tembl MpakTUYECKNUX 3aHATUI Tpynoemxocre, No pazn
(gac)
3HAKOMCTBO C YCTPOHCTBOM M IPUHIUIIAMH PabOThl MUKPOKOHTPOJLIIEpa 2 5
cemerictBa AVR ATiny2313
3HAKOMCTBO C YCTPOWCTBOM U MPUHIHUIIAMU pabOTHI MUKPOKOHTPOJLIEpA 2 5
cemeiictBa AVR Amega8 CocraBiieHue, OTIaKa U 3ayCK MPOrpamMMbl
O3nakomiieHHe ¢ paboToit MUKpokoHTposuiepa AVR Amega8 . 3 7
Ionxmrouenne XK nucres
IlonkroueHre naTunMka TeMiepaTypbl K MUKpokoHTpouiepy AVR Amega8 2 8
[Huporno UmnynscHas Monymsiuust Ha npumepe AVR Amega8 2 9
Nzydyenue padotsl ALIIT Ha AVR Amega8 2 11
MopaennpoBaHue INIEKTPUIECKON cXeMbl ¢ ucnionb3oBanreM CATIP 4 10
Bcero: 17
4.4. JlaGopaTopHble 3aHATHS
Tembl 1a00PaTOPHBIX 3aHATUN U UX TPYILOEMKOCTh NPUBEACHBI B TaOIHIIE 6.
Tabnuua 6 — JlabopaTopHble 3aHATHS U UX TPYIOEMKOCTh
Ne HaunmenoBanue nabopaTopHbIX paboT Tpynoemocts, Ne pazn
I/ (dac)
Y4yeOHBIM MJIAHOM HE NMPETYCMOTPEHO

4.5. KypcoBoe npoekrupoBanue (pabora)
Y4eOHBIM MJIaHOM HE IIPETYCMOTPEHO

4.6. CamocrosiTe/ibHasi padoTa CTYJIeHTOB




Bu i1 camocTosTenbHOM paboThl U €€ TPYIOEMKOCTh MPUBEIEHBI B Ta0HIe 7.

Tabnuua 7 Buapl caMoCTOSTEIbHONU PaOOTHI U €€ TPYI0OEMKOCTh

10

Bua camoctositensHON paboTh Bcero, yac Cemectp 7, uac

1 2 3

N3ydenue Teopetnueckoro mMarepuana aucuuiuinHel (TO) 91 91

Kypcosoe npoexruposanue (KII, KP)

Pacuerno-rpaduueckue 3aganus (PI'3)

Brimonuenue pedepara (P)

IloaroroBka k TekymeMy KoHTpouito ycrieBaemocT (TKYVY)

HNomammee 3ananue (/13)

KonTponbubie pabotsl 3a0unnkoB (KP3)

IloaroroBka k mpoMexyrounoi arrectauui (I1A) 2 2

Bceero: 93 93

5. IlepeyeHb y4eOHO-METOAUYECKOT0 O0ecneYeHUs 1JI CAMOCTOATEJIbHOM

PatoThI 00yYaAIOIMXCH MO JUCUUILIHHE (MOIYJII0);

YuebHO-MEeTOANYECKHE MaTepHualibl Il CAMOCTOSTEIbHOM PabOThl CTYAEHTOB yKa3aHbI B ILII.

7-11.

6. IlepeyeHb MeYATHBIX U AJIEKTPOHHBIX Y4e€OHBIX H31aHUM
IlepedeHb nevyaTHBIX U MIEKTPOHHBIX YUEOHBIX M31aHUI MpUBEICH B TabnuLe 8.

Tabnuua 8— [lepeyeHp MeyaTHBIX U ANEKTPOHHBIX YUEOHBIX U3AaHUN

[ dp bubnuorpaduyueckas ccouika / URL amgpec Komn-Bo 3K3
1. DnexrpoHnkKa 1 MUKponpolieccopHas Texuuka/Kananmukos B.1.,
Hedenor C.B.; moxpen. I'.I'.PanneBa.- M.: U3n. nenTp «AxageMus» . 25
2012.- 368c.
2. My3buteBa U. DnemenTHast 6a3a A7l MOCTPOEHUS IU(PPOBBIX CUCTEM
yIpaBJieHu4 : yued. mocolue /i BbICIIMX YYeOHBIX 3aBeAeHUH - M.: 15
Texnocdepa, 2006.— 144 c.
3. Penpkun I1. MukpokonTpoiepsl Atmel apxutexrypsr AVR32
cemeiictBa AT32UC3. PykoBojactBo nosnb3oBarens. — M.: Texaocdepa, 3
2010. - 784 c.
4. MukpokonTposiepsl AVR B paanomtoouTensckoi npakruke A.B. 3

benos . M3nx . Hayka u texnuka 2007 -337¢

[lepeueHb AOMOTHUTENHEHON TUTEPATYPHI IPUBEACH B Tadmule 9.

Tabnuua 9 — IlepedeHb AOMOIHUTENBHOMN JIUTEPATYPHI
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[ dp bubnuorpaduueckas ccouika/ URL ampec Koi-Bo 5K3

4. Apxutexrypa nHpopmanronusix cuctem/ Coseros b.5., Bomsixo A. 15
., HNybeneuxwuii B.A., LlexanoBckuii B.B. // y4eOHHK U1 CTYICHTOB
BBICIIIMX y4eOHBIX 3aBeneHuil. U3n. 1-e mzn. — M. : M3a. nientp
«Axkagemus», 2012.- 288 c.

5. BykpeeB 1. H. MUKpoaieKTpOHHBIE CXeMBbI MU (PPOBBIX ycTpoicTB / U.
bykpees, B. I'opstueB, b. Mancypos. - 4-¢ uzn., nepepad. u gom. - M. :
Texnocdepa, 2009. - 708, [1] c
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7. IlepeuyeHb 3JIEKTPOHHBIX 00Pa30BaTeJbHBIX PECYPCOB
HHGPOPMALMOHHO-TEJIEKOMMYHUKALUOHHOM ceTH « MHTEpHET»

[lepeuens pecypcoB uH@opmannoHHO-TenekoMmmyHukaiuonHoi cetu MHTEPHET, neoOxommuMbIx
JUISL OCBOCHHS TMCHUILIMHBI MTPUBENIEH B Tabnuiie 9.

Tabnmuna 9 — Ilepeuens pecypcoB uHbopmarmoHHo-TenekoMmynukarnonHot cetu UHTEPHET,
HEOOXOAMMBIX ISl OCBOCHUSI TN CITUTLITHHBI

URL anpec HanmenoBanue

https://lektsii.net/3-10684.html LenTtpansHbie u nepudepuitiabie ycrporictea IBM

https://studopedia.org/8-5768.html

http://easyelectronics.ru/podklyuchenie-
mikrokontrollera- likbez. html

8. Ilepe4yeHb MHPOPMALMOHHBIX TEXHOJIOTHI

8.1 Ilepeuenp mporpaMMHOro odecreueHus
[lepeueHb UCTIONB3YEMOTO MPOTPAMMHOIO oOecTieueH s npeacTasieH B Tabiuie 10.

Tabmuna 10 — Ilepeyenb nporpaMMHOro o0ecreyeHus

Ne i/t HaumenoBanue

He npenycmorpeno
8.2 [lepeuers MHPOPMAITMOHHO-CITPABOYHBIX CUCTEM
[epeyens ncmonb3yeMbIX WH(QOPMAIIMOHH O- CITPABOYHBIX CHCTEM IpeicTaBlieH B Tabmuie 11.
Tabmuna 11 — [epeuenb nHPOPMAIIOHHO-CIIPABOYHBIX CHCTEM
Ne mi/m HaumenoBanue

He npenycmorpeno

9. MaTtepuajibHO-TeXHHYECKAA 0a3a

CocraB MaTepuaIbHO-TEXHUYECKOM 0a3bl Mpe/CTaBIeH B Tabnuie 12.

Tabnuua 12 — CoctaB MaTepuanbHO-TEXHUUYECKON 0a3bl

Nen/m | HammeHoBaHME COCTaBHOW YacTH MaTepUaIbHO-TEXHUYECKON 0a3bl Howmep ayn
1 MynsTmMeauiiHas JEKIMOHHAs ayIUTOPUS 13-07
2 CnenuanusupoBaHHas 1adopaTopus «ABTOMaTH3a U
KOHCTPYKTOPCKO-TEXHOJIIOTUYECKOTO POEKTUPOBAHUS U 13-17
KOMITBIOTEPHOTO MOJIEIMPOBAHUS»

10.0ueHouYHbIe CpeACTBA Jisl IPOBEIeHNUs MPOMEKYTOUHOM aTTecTAlINH


https://lektsii.net/3-10684.html
https://studopedia.org/8-5768.html
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10.1 CocraB (oHIa OLICHOYHBIX CPEACTB MPUBEACH B TadymIle 13
Tabnuna 13 - CocTaB (oHIAa OIIEHOYHBIX CPE/ICTB AJISl IPOMEKYTOUYHOU aTTeCTaIllnU

Buja npoMexxyTouHOM aTTecTaluu [IpumepHBIi TIEpeUueHb OIEHOYHBIX

CpEnCTB

DK3aMeH

Cnucok BOIPOCOB K IK3aMEHY;

10.2 B kayecTBe KpUTEpPHEB OIIEHKA YPOBHS CHOPMHUPOBAHHOCTU (OCBOCHHS) KOMIIETEHIIMI
oOydaronMMHcs NpUMEHsieTcs S5-O0ajulbHas IIKaja OLEHKHM CQOPMHUPOBAHHOCTH KOMIIETEHLIMH,
KoTOpas mpuBefeHa B Tabiuue 14. B TteueHue cemectpa MoxkeT ucnoiib3oBathes 100-0amibHas
Kajga MOJYJbHO-PEUTUHIOBOM CHUCTEMbl YHHMBEPCUTETA, IMpaBHUJIa HCIOJB30BAHUS KOTOPOI,
YCTaHOBJICHBI COOTBETCTBYIOIIMM JIOKAIBHBIM HOPMATUBHBIM akToM [V AIL.

Tabmuna 14 —Kpurepuu orieHkr ypoBHS CPOPMHUPOBAHHOCTH KOMITETEHITHI

OI11eHKA KOMIIETEHIINN

5-OayubHas KA

XapakreprcTika CHOPMHUPOBAHHBIX KOMITETEHITUI

— oOyyaronmiicas TIyOOKO M BCECTOPOHHE YCBOWJ IPOTPaMMHBIN
Marepuai;

— YBCPCHHO, JIOTUYHO, ITOCJICIOBATCIIbHO U I'PAMOTHO €TI0 U3J1aracr,

— ONUPASACH HA 3HAHUSI OCHOBHOM U JIOMOJHUTEIBHOU JIUTEPATyphl, TECHO

COTIIMYHOY o

MPUBS3BIBACT YCBOCHHBIC HAyYHBIC IIOJIOKEHHS C MPAKTHUYECKOU

(GITICHO JIEATEIIBHOCTBIO HAIPaBJICHUS,
— yMeno 00OCHOBBIBAET M ApTYMEHTHUPYET BBIJIBUTAEMbBIC UM HJICH;
— enaeT BBIBOALI 1 000OIIEHUS;
— CBOOO/IHO BIIAJICET CUCTEMOM CIEIIUATN3UPOBAHHBIX TTOHSITHHA .
— 00y4JaroNMiicsi TBEPAO YCBOMII ITPOTPAMMHBIN MaTepHall, TPaMOTHO U IO
CYIIECTBY H3JIaraeT €ro, ONUpasch Ha 3HAHUS OCHOBHOMU JINTEPATYPHI;
— HE JIOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEH;

<«XOPOILIIOY — YBS3BIBA€T YCBOEHHBIE 3HAHUS C TPAKTUYECKOW JEATEIbHOCTHIO
HaIpaBJICHUS;

(GAYTEHOY
— apryMEHTUPYET Hay4HbIE TOJIOKEHUS;
— JIeJIaeT BBIBOJBI M 000OINEHHUS;
— BJIaJICET CUCTEMOW CTIEIIUAIU3UPOBAHHBIX ITOHSATHH.
— o0y4Jaronmiicsi yCBOMJI TOJBKO OCHOBHOM NMPOTPAMMHBINM MarepHall, Mo
CYIIECTBY WH3JlaraeT €ro, OMUPasChb Ha 3HAHUS TOJIBKO OCHOBHOM
JUTEPaTypHhI;

«YIIOBJICTBOPHUTEITHHOY .

— JIONYCKaeT HECYIECTBEHHBIC OMMOKA U HETOYHOCTH;

(«GaUTEHO»

— UCIIBITBIBACT 3aTPYAHEHUs B IIPAKTUYECKOM IIPUMEHEHHM 3HAaHWUUI
HaIIPaBJICHUS;

— cnabo apryMEeHTHPYeT HaydHbIE TIOJIOKECHHS,
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Or1eHKa KOMIIETEHIIN
XapakreprcTika CHOPMHUPOBAHHBIX KOMITETCHITHI

5-OayubHas KA1

— 3aTpynHseTcs B GOpMyIHPOBAHUH BHIBOJIOB H OOOOIICHHH;

— YaCTU4YHO BJIaACCT CHCTEMOM CIICHUAITU3UPOBAHHBIX MMOHSATHUH.

- O6yanOIm4ﬁCH HC YCBOHUIJI 3HAQYUTEIBHOM 4YacTH IIporpaMMHOIro
MaTtcpualia;

— JIONYCKAaeT CYIIECTBEHHbIE OUIMOKA M HETOYHOCTH INPU PACCMOTPEHUHU
(HEYIOBJICTBOPUTEIIBHOY | 1po0sieM B KOHKPETHOM HaIlpaBJICHUH;

«HC 3a9TCHO» — ACHBITHIBAET TPYAHOCTH B NMPAKTUYECKOM MPUMEHEHU N 3HAHUI;
— HE MOXKET apr'yMEHTHPOBATH HAyYHBIE ITOJI0KECHHUS,

— He GopMynUpyeT BHIBOAOB U 000OILEHHUI.

10.3 TunoBbie KOHTPOJIBHBIE 33JJaHUS WM UHBIE MaTEpUATIBI.
Bompocs! (3amaun) ans sk3aMeHa npeacTaBieHbl B Tabmuie 15.

Tabnuua 15 — Borpocs! (3agaun) 1j1s SK3aMeHa

[lepeueHb BOIIPOCOB IS SK3aMeHA

Apxutekrypa ATK

Bunabl n HazHaueHNE YBM

ApXUTEKTYpa 3BM

Bupl 3an10MHUHAaONMX YCTPOMCTB

Bupl v Ha3HaueHue nepuepuiiHBIX YCTPOMCTB

Crtpykrypa anmapaTHOM 4acTH M Ha3HAYE€HUE OCHOBHBIX (PyHKIIMOHAIBHBIX Y3II0B.
Oo6men nHpopmanwueit B MIT cucreme

Opranu3anus MarucTpasien.

Bu bl MUKpOKOHTPOJUIEPOB ¥ 0OCOOEHHOCTH HCIIOJIb30BAHUS

Peructpsl anpeca u jaHHBIX

. Opranusanus nopToB BBOJA - BEIBOJA

TakroBbIN FeHEpaTOp MUKPOKOHTPOJLIEPA

. IlpepriBanus B paboTe MUKPOKOHTpOJLIEpa

. MaTepdericel moaKIIOUEHUIT MUKPOKOHTPOJIIIEPA

. SI3BIK MMKpOOIIepauii 1151 ONMCAaHHUSI BBIUYMCIUTENBHBIX YCTPOMCTB.

Crpykrypa, ¢opmar u cucrembl komana MIT u MII cucremsr.

. Knaccugukanus n nepapxudeckast CTpykTypa MaMsATH.

. JluHaMu4ecKoe pacnpeaesIeHUE aMsITH.

Knaccudukanus n HazHaueHue [TY.

. Metoap! pacnio3HaBaHusl 00pa30B MEYATHBIX U PYKOIIMCHBIX CUMBOJIOB.

. YcTpoiicTBa BBO/IA H300payKeHUI.

. CtpykrypHas cxema M (yHKIMOHHPOBAHHE TEKCTOBOTO U rpaMyeckoro JUCIIIEEB.
. YerpoiictBo XK aucnes

Cxewmbl u pynkunonupoBanue LIAIT u ALIL

25. IlpuHUIHIBI TOCTPOEHHUS U IPOrPAMMHUPOBAHUE CUCTEMBI BBOJIa — BBIBOJIa AaHAJIOTOBOM
uHpopmaruu B OBM.

26. O0600mEeHHas! CTPYKTYpHAsi CXeMa almaparypbl epeiaun JUCKPETHOH HHGOpMaIIiy.

WA W =

[ N T O I N T N T N T R e S N
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27. XapaKTepuCTHKHU almapaTypbl Iepeaayu JaHHbBIX.

28. IlpuHUMIBI OpraHu3aluu U K1accuukanus natepdencos.

29. Kanansl BBOZa — BBIBOJA U anlliapatypa CONpsKEHUS.

30. Metozas! B3aumoietictBus DBM ¢ nepudepuiiHbIMH yCTPOUCTBAMU.

31. Opranuzamnus oOMeHa MacCUBaMU JaHHBIX.

32. Bujbl ¥ IpUYMHBI BOSHUKHOBEHUS OIMOOK B TIepe1aBaeMoi HHPOPMALIUH.

33. Cmoco0sl 3amMThl HHGOPMAITUH OT OIIHOOK.

34. IlpuHIKMN COBMEUICHHUS OTepauii.

35. KousetiepHas 06paboTKa.

36. [IpumeHeHue KII-NAMSITH U MOBBIIICHUE TPOITYCKHON CIIOCOOHOCTH.

37. OcoGeHHOCTH OpraHu3aluu MHUKpornporeccopo AVR

38. Crpykrypa u dopmMat KOMaHa MUKPOKOHTpOJUIepoB AVR

39. OcoOEeHHOCTH OTJIAJIKU MTPOTPAaMMHOTO KOJa

40. IlporpammupoBaHue NamMsITH MUKPOKOHTpOJUIEpa

41. YcrpolicTBO M NPUHLMI pabOThl JAaTUMKOB U YCTPONMCTB BBOJIa-BbIBO/IA HH(pOPMAIUU B
MHUKpPOITPOLIECCOPHBIX CUCTEMAX

42. Toaxmovyenue nepudepuitHbIX YCTPOHCTB K MUKpOKOHTpoiuiepam AVR

43. Ocobennoctu pabotsl ¢ GPS u GSM moaynsmu

44. Ha3HaueHue U BUBI JATYUKOB NOAJEPKUBAEMBIX MUKpPOKOHTposuiepamu AVR

45. Ocobennoctu ALIIT mpu pabore ¢ aHATIOTOBBIMH JTaTIMKAMH

46. Buabl UCIOJIHUTENBHBIX YCTPOUCTB M OCOOEHHOCTH HX MOAKITIOYEHUS K MUKPOKOHTPOILIEPY
47. T'anpBaHWYecKas pa3Bs3Ka IpH MOAKIIOUYEHUN HCIIOIHUTENBHBIX YCTPOUCTB

48. Bunpl MIAroBBIX JABUTATENIEH.

49. HlupoTHO-UMIYIIbCHAS MOIYJISALUS TIPU YIIPABJICHUH IATOBBIMU JBUTATEISIMU TOCTOSIHHOTO
TOKa

Bomnpocs! (3amaun) muis 3auera / qudip. 3auera mpeacraBieHsl B Tadauie 16.

Tabmuma 16 — Borpock! (3amaun) mist 3aueta / qudd. 3agera

Nen/m | Ilepeyenpb BompocoB (3a1a4) A 3a4yera / tudepeHIMPOBAHHOTO 3aUeTa

Y4eOHBIM IJIAaHOM HE TPEYCMOTPEHO

[lepeuerr TeM 11 KypCOBOTO IIPOCKTMPOBAHMUS/BBINIONHEHUS KypCOBOW  PabOTHI
npeacTaBieHbl B Tabauie 17.

Tabnuma 17 — Ilepedenb TeM i1st KypCOBOTO IPOESKTHPOBAHMUS/BBITIONHEHUS KYpPCOBOM pabOTHI

[IpuMmepHbIil IepedeHb TeM /IS BHITTOJIHEHUS KypCOBOM paboThl / BHITOTHEHUS
KypCOBOTO IIPOEKTa

No /o

Y4eOHBIM IJIAHOM HE TPEIYCMOTPEHO

Bompocsl st mpoBeeHUsT TPOMEXKYTOYHOM —arrecTallud B BHUJAE TECTHPOBAHUS
npeCcTaBjeHbI B Ta0mIe 18.

Tabnuua 18 — IlpumepHblii nepedeHb BOMPOCOB /7Sl TECTOB

Ne n/m [IpumepHBIil epeyeHs BONPOCOB 1JIs TECTOB

IIpomesxyrouHas aTTecTalus OCYIIECTBISETCS MO 3K3. OuiieTam

[lepeueHb TEeM KOHTPOJBHBIX pabOT MO AMCHMUILIMHE OOYYAIOIMXCS 3a09HON (PopMEI
oOyueHus1, mpeJcTaBiieHbl B Tabaume 19.




15

Tabmuna 19 — [lepeuyeHb KOHTPOIBHBIX PadbOT

Ne n/n IIpuMmepHBbIil mepeueHb KOHTPOJIbHBIX M MPAKTHYECKUX 33134 / 3aJaHH

HC ITPUMCHAIOTCA

10.4 Meromuyeckie MaTepHallbl, OIPENCIAIONE MPOLEAYPhl OLEHUBAHHUS WHIUKATOPOB,
XapaKTePU3YIOIMX ATkl (GOPMUPOBAHUS KOMITIETEHIIUN, COIEPIKATCS B JIOKATBHBIX HOPMATHBHBIX
akrax ['YAII, pernmameHTHpYONMX MOPSIOK U MPOLENypY HPOBEACHMS TEKYLIEro KOHTPOJIs
YCIIEBAEMOCTH M MPOMEKYTOUHOM aTTectanuu oOydaronmxcs ['YAIL

11. MeToauveckue yKa3aHus 1J51 00y4aOMIMXCS M0 OCBOEHUIO TUCIUTIMHBI
11.1 Meroauueckue ykazaHus AJig OOy4arolMXcsl MO OCBOCHUIO JIGKLIMOHHOTO MaTepuaa

OCHOBHOE Ha3HAYCHHE JICKIIMOHHOTO Marepuajia — JIOTHYECKH CTPOHHOE, CHCTEMHOE,
[TyOOKOe M SICHOE M3IIOKEeHHE ydeOHOro Martepuaina. HazHaueHne COBPEeMEHHOMW JICKIIHHM B paMKax
JUCHUIIINHBI HE B TOM, ‘—ITO6I)I HOJ'Iy‘II/ITI) BCHO HH(i)OpMaHI/IIO o TeME€, a B OCBOCHUHHU
dyHIaMEHTaTBHBIX TPOOJIEM IMCIUILUTMHBI, METOJOB HAYYHOTO MO3HAHWS, HOBEUIIIMX JOCTHIKEHUN
HAaydHOW  MbICIH. B yueOHOM  mporecce  JICKIUSI  BBITIOJNHSIET  METOJIOJIOTHYECKYIO,
OpPTaHU3aIMOHHYI0 U WHGOpPMAIMOHHYIO (GyHKIUHU. JIEKIUs pacKpbIBaeT MOHSITHUHHBIA armapar
KOHKPETHOW 005acTu 3HaHus, €€ MpoOJIeMbl, MAeT ILeNbHOE IMPEACTaBICHHEe O IUCIUILINHE,
ITIOKA3bIBACT B3aUMOCBSA3b C I[pyr'I/IMI/I OUCHUITIJIMHAMMAU.

[InaHupyeMble Pe3yIbTaThl IPH OCBOEHHHU O00YJAIONIMMUCS JISKIIMOHHOI0 MaTepHaa

- HOHy‘IeHI/IC COBpeMeHHBIX, O CJIIOCTHBIX, B3aMMOCBA3aHHBIX 3HaHI/If/'I, ypOBeHb KOTOpBIX
ONpeaeNseTCs LEJIE€BOM YCTAaHOBKOM K KaXJ0M KOHKPETHOM TEME;

— IOJy4eHHE OMBITa TBOPUECKON pabOThl COBMECTHO C MIPEMOaBaATEIEeM;

— pa3BuTHE  NPO(PECCHOHATBHO-ACIOBBIX  Ka4ecTB, JIIOOBH K  TpeaMeTy |
CaMOCTOATEIBHOTO TBOPYECKOTO MBIIUICHUS.

— TOsIBJIEHHE HEOOXOMMOTO HHTEPECA, HEOOXOIUMOTO VISl CAMOCTOSITEIbHONW PabOTHI;

— TMOJyYeHUE 3HAHUU O COBPEMEHHOM ypPOBHE Pa3BUTHS HAYKM M TEXHUKHU U O TIPOTHO3E
WX Pa3BUTHS Ha ONFOKaUIIME TOJIBI;

— Hay4YUThCS METOAMYECKH 0OpadaThiBaTh Marepual (BBIACIATh TJIABHBIC MBICIH H
MIOJIO’KEHU S, TPUXOJAUTh K KOHKPETHBIM BBIBOJIAM, IIOBTOPATH UX B PA3NTUYHBIX (POPMYITHpPOBKAX);

— TIOJIyd€HHE TOYHOTO TOHMMAHUS BCEX HEOOXOIMMBIX TEPMHUHOB U MOHSATHH.

JlekiMOHHBI ~ MaTepwal MOXKET CONPOBOXKAATHCA  JEMOHCTpAllMeld  ClIaliIoB |
WCIIOJB30BAHMEM  PA3aTOYHOrO MaTepualia TMpU TPOBEACHUM KOPOTKUX JIUCKYCCHM 00
O0COOEHHOCTSX MPUMEHEHHUS OT/ICTBHBIX TEMATHK MO TUCITUTLINHE.

Crpykrypa npefocTaBjeHHUs JEKIHMOHHOIO MaTepuana:
— JIeKuMOHHBIN MaTepual 110 TeMaM 3aHATUH
— CTpyKTypHBIE CXEeMBI W IPYroi rpaduvecKkuii MaTepua;

Bce ydeOHBIE Marepwaibl M METONMYECKHE YKa3aHUs pa3MEICHBl B HHGOPMAIIMOHHOMN
cucteMe Kadepbl U HAXOIATCS 10 afpecy:
Uneh. cucmema xagp. 23: Cemenoe_MYII Koncnexm
Cemenos MVII Jlab. npakmukym
Cemenos_ MYII Mamepuanvr k CPC

11.2  Meroauveckue yka3aHus JUIsi OOYJarOmMXCs O MPOXOXKICHUIO TPAKTHICCKUX 3aHATHI

[IpakTudeckoe 3aHSATHE SIBISETCS OJHOW M3 OCHOBHBIX (OpPM OpraHuzanuu y4eOHOro
mpoIiecca, 3aKIIOYArOIAsICsI B BBIITOJTHEHUH OOYJArOIIMMUCS O] PYKOBOJCTBOM IperojaBaTess
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KOMIIJICKCA Y4eOHBIX 3aJaHUil C IIeJIbI0 YCBOGHHS HAY4YHO-TEOPETUYECKUX OCHOB YueOHOM
JTUCIUILIMHBI, TPUOOPETEHUSI yMEHUN U HABBIKOB, OIBbITa TBOPUYECKON JESITEIHHOCTH.

Llenpl0 MPaKTHYECKOTO 3aHATHS s 00yJaroIIerocs SBJISETCS TPUBHUTHE OOYJarOIMMCS
YMEHUU U HaBBIKOB MTPAKTUYECKOUN ACSATEIBHOCTH MO U3y4aeMOW TUCIUTIIIMHE .

[Tnanupyembie pe3yabTaThl IPU OCBOCHUH O0YJAIONMMCS MPAKTUYECKUX 3aHSATHI:

— 3aKperUicHHE, VIayOJCHWE, pAaCHMpEeHHEe | JCTalu3alus 3HAHWH TPU PEIICHUH
KOHKPETHBIX 3aj1ady;

— Ppa3BUTHE  TO3HABATEJIBHBIX  CIIOCOOHOCTEH,  CaMOCTOSITEIBHOCTH  MBIIUICHHUS,
TBOPYECKOW aKTUBHOCTH;;

— OBIAJCHHE HOBBIMH METOJAMH M METOJMKAMH H3y4CHHS KOHKPETHOW Yy4eOHOM
JCLUTIINHBI;

— BBIpAa0OTKAa CHOCOOHOCTH JIOTHYECKOTO OCMBICICHUS TONYYCHHBIX 3HAHUU IS
BBITIOJTHEHM S 3aJIaHUM

— obecrieyeHUE pPALlMOHAIBHOTO COYETAaHUs KOJUIEKTUBHON W HMHAMBUIyAIbHON (QopMm
00yJeHHs.

TpeOoBaHUs K IPOBEACHUIO MPAKTHYESCKUX 3aHATHIA

1.  Hanuuue 3HaHuii nmo kxypcam: «MHdopmatuka», «HPopManmOHHBIE TEXHOJOTHUY,
«HTErpanbHble  YCTPOMCTBA  AJNEKTPOHUKHM»,  «DJEKTpOHUKa», «(CxeMo- U
cucreMoTexHuka OC»

2. Hamuune moaroroBieHHoOM 6a3el Ha ocHOBe DBM M HE0OXOAMMOTO TMPOTPAMMHOTO
obecrieueHus

3. [Tonydyenue 3amanus OT NPENOAABATENS B COOTBETCTBUH C TEMOM 3aHATHUSL.

3HaHUs, TOJyYEHHbIE NpPU HW3YYEHUM Marepualia JaHHOW JUCHUIUIMHBI, HMMEIT Kak
CaMOCTOATENBHOE 3HAYCHNE, TaK U UCIIONB3YIOTCS [IPU U3YYCHUU NPYTUX JUCHUILINH:
«MHTenneKTyanbHble CUCTEMbI MpoeKTUpoBanug IC», «OcHOBBI aBTOMaTu3anuu TI».

Bce ydeOHBIE Marepwanbl M METONMYECKHE YKa3aHUS pPa3MEIICHBl B HH(GOPMAIMOHHOMN
cucteme Kadeapbl U HAXOJATCS 1O aJpecy:

Ungh. cucmema xagp. 23: Cemenoe_MYII Koncnexm

Cemenos_ MVII Jlab. npakmukym
Cemenos MYII Mamepuanvr k CPC

11.3 Meronudeckue yka3aHus JUIS OOYJarOIMXCS MO MPOXOXKAECHUIO CaMOCTOATEIBHON
paboTsl

B xone BBIMIONHEHUS CaMOCTOSTENBbHOM paboThl, OOy4arommMiics BBIMONHSET pabdoTy Mo
3aaHUI0 M TIPH METOAWYECKOM PYKOBOJCTBE IperojaBaTelisi, HO 0e3 ero HernocpeaCTBEHHOTO
y4acTusL.

Jis oOyuatronmxcs mo 3a04HOM (opme oOydeHus, camocTosiTeldbHas padoTa MOXKET
BKJTIOYATh B C€0SI KOHTPOJIbHYIO PadoTYy.

B mporecce BBIOTHEHHUS CaMOCTOSTENbHONW paboThl, y oOydaromerocs QGopMupyercs
1esnecoodpa3Hoe IIaHUPOBaHUE pabovero BpeMeHHU, KOTOPOe MO3BOJIIET UM Pa3BUBATh YMEHUS U
HABBIKM B YCBOCHHH M CHCTEMAaTU3aIlMU TPHOOPETAEMBIX 3HaHU, 00eCTIeYMBAET BHICOKUN YPOBEHB
YCIEBAEMOCTH B MEPHOJ 00yUEHHUsI, TOMOTAEeT MOJIYYUTh HABbIKK I OBBILIEHUS TPOdecCHOHaTbHOIO
YPOBHSL.

MetoanyeckuMu MaTepHalaMH, HaIPaBJISIOIIMH CaMOCTOSITENIbHYI0O  paboTy
o0yJarommxcs SBJISIOTCS:

—  y4eOHO-MEeTOAMYECKUI MaTeprall o JUCIHUIUINHE;

— METOJMYECKHE YKAa3aHHS MO BBIMOJIHEHHUIO KOHTPOJIBbHBIX paboT (s 00ydaronmxcs mo
3a04HOM (popme 0OydeHus).
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Bce yueOHble MaTepuanabl M METOJUYECKHE YKa3aHUsS pa3MelieHbl B HMH(GOPMalMOHHON
cucteme Kadeapbl U HAXOJATCS 1O aApecy:

Ungh. cucmema xagp. 23: Cemenoe MYII Koncnexm

Cemenos_ MVII Jlab. npakmukym
Cemenos_ MYII Mamepuanvr k CPC

11.4 Meronuueckue yKazaHUsl ISl OOYJArOIMXCS MO MPOXOKIACHUIO TEKYIIEro KOHTPOJIS
YCIEBAEMOCTH.

Tekynmii KOHTpOJb YCIEBAEMOCTU MPENYCMAaTPUBAET KOHTPOJIb KadyecTBa 3HAHUU
00yJaromnmxcs, OCYLIECTBIISIEMOTO B TEUEHHUE CEMECTpa C LIEJIbI0 OLEHHWBAHUSA XOJAa OCBOEHUS
JTUCIUTLIINHBI.

KOHTponp TEKyIero ycneBaeMOCTH IPOMCXOJUT HAa OCHOBE IIPOBEPKU BBIMOJHEHHBIX
IPaKTUYECKUX 3HAaHUM B COOTBETCTBUH C IIJIAHOM JUCLUILINHBI.

TpeGoBaHus K MCIOJHEHUIO TPAKTUYECKUX 3aHITUM

1)  Hanuuue oopMIEHHOTO KOMIUIEKTa JOKYMEHTALMH K MOJYYCHHOMY 33JJaHHIO

2)  Hanuuwue cxem u rpaguyeckoro mMarepualia K MoJTyd€eHHOMY 3a/1aHUI0

3) OueHka YypoBHS BIAJCHHUS MPOTPaMMHBIM oOOecrieueHueM HeOOXOIUMBIM s

BBITOJIHEHU S 3aJJaHU s

11.5 Meroauveckne ykazaHUs I OOYydJaIOMMXCS IO TMPOXOXKIECHUIO IPOMEKYTOUHOU
aTTEeCTalUH.

[Tpomexyrounas aTTeCTaIus oOyJaronmxcs npeaycMaTpuBaeT OIICHUBAHHE
MPOMEXYTOYHBIX M OKOHYATENBHBIX PE3ylIbTaTOB OOyueHUsl mo auciuiiinHe. OHa BKIIOYAET B
ceOst:

— 9K3aMeH — (opMa OLICHKH 3HAHWI, MOJY4EHHBIX O0YyJalolMMCs B IPOLEcCe U3ydeHUs
BCEl IMCHUIUIMHBI UM €€ YaCTH, HAaBBIKOB CAMOCTOSTENIHOM padOThI, ClIOCOOHOCTH MPUMEHSITh UX
JUISL  pelieHUus] TMPAKTHYECKUX 3a7ad. OJK3aMEH, KaK [PaBUJIO, TMPOBOJUTCS B TEPHOJ
9K3aMEHAI[MOHHON CEeCCHM U 3aBepliaeTcs aTTeCTAllMOHHOM OLEHKON «OTIMYHOY», «XOPOIIO»,
«yHOBJIETBOPUTEIIBHOY, «HEYIOBIETBOPUTEIHHO.

KoHTpos mpoMeXyTOYHOM aTTecTalui MPOUCXOIUT HAa OCHOBE MPOBEPKH BBIMOJIHEHHBIX
MPAKTUYECKUX 3HAHUN B COOTBETCTBUH C MJIAHOM JUCIUILIMHBI U HAJTMYHS TEOPETUUSCKUX 3HAHU I
10 JAHHOM TUCLUMIIJIMHE B COOTBETCTBUM C MIEPEUHEM BOMPOCOB VIS IK3aMEHa.



JIucT BHECEHHS N3MEHEHUN B IPOTrPaMMy
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Jarta BHeceHus
M3MEHEHHA U
JTOTIOJTHE HHUI.

Ilonmice BHecCIIETO
M3MEHE HIS

ConepxaHve I3MEHEHUN U JOTIOTHESHII

Hata u Ne
MPOTOKOJIA
3aceqaHus

kadeapel

Ilommmice 3aB.
Kadepoit




