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AHnHoranus

JucrumnuHa «MHKpPOTIPOLECCOpHAsT TEXHHKA: MHKPOIPOLIECCOPbI; MHUKPOKOHTPOJLIEPHI
u IIJIMC» Bxomutr B oOpa3zoBaTeIbHYIO IPOTrpaMMy BBICIIETO OOpa3oBaHUS — MPOTPAMMY
CHelManUuTeTa M0 HampaBlIeHUIO ToAroToBkW/ —crnemuanbHOocTH 25.05.02 «Texuuueckas
SKCIUTyaTallusi 1 BOCCTAHOBJICHHE 3JIEKTPOCHCTEM U MHJIOTAXKHO-HABUTALMOHHBIX KOMILUIEKCOB
0OEBBIX JIETATEIBHBIX AalllapaToB» HAMPaBICHHOCTH «TexHWdYeckas HSKCIUTyaTalus U PEMOHT
aBUAIIMOHHBIX JJIEKTPOCUCTEM M MWJIOTAKHO-HABUTALMOHHBIX KOMILIEKCOBY. JIMCUUITIMHA
peanusyetcst kadenpoit «Nel3y.

JucuuninnHa HaneneHa Ha pOpMHpPOBAHUE Y BBIMTYCKHUKA CIEAYIOIIMX KOMIIETEHIUH:

[IK-2 «CnocoOGHOCTh pa3pabaTeiBaTh ~ Marepuanbl  TEXHHYECKOTO  MPEJIOKEHUS,
aBaHIPOEKTA, SCKU3HOTO MPOEKTa, MaKeTa JIETaTeIbHOTO armapara»

[1K-4 «CnocoGHOCTh pa3pabaThiBaTh YEPTEXU, CXEMBI M 3JIEKTPOHHBIE MOEIH 0C000
CJIOKHBIX CUCTEM KOMIUJIEKCOB U CUCTEM OOPTOBOI0 000pYy10BaHMS aBUALIMOHHBIX KOMILIIEKCOBY

ConepkaHue IUCUMIUIMHBI OXBaTBIBAET KPYT BOIIPOCOB, CBSI3aHHBIX (POpMHUpPOBaHHEM
3HaHUN B O0JIACTH TEOPUU TMPOCKTHUPOBAHMS CIEUUAIN3UPOBAHHBIX IUPPOBBIX U LHUPPO-
AHAJIOTOBBIX BBIUYMCIUTEIBHBIX YCTPOWCTB MPHOOPHBIX KOMILJIEKCOB HAa OCHOBE KOMIUIEKTOB
UUM(GPOBBIX  MHTETPAIBHBIX  CXEM  pa3jIMYHOTO  YpOBHS  HMHTETPAllMd M BCTPOEHHBIX
MHUKPONPOLECCOPOB U MUKpO DBM, MOAroTOBKa BHITYCKHUKOB K PEIICHHIO MPOPECCHOHATBHBIX
HAy4YHO-UCCIIEJIOBATENbCKUX  3a/lady, CBSI3aHHBIX C  IPOBEJEHUEM  IKCIEPUMEHTAIBHBIX
uccleIoBaHui, (OPMHpPOBaHUE Yy CTYACHTOB COBPEMEHHOTO HAyYHOTO MHPOBO33PEHUS,
pa3BUTHE TBOPUYECKOTO €CTECTBEHHOHAYYHOI'O MBILIUICHUS, O3HAKOMJIEHHE C METOJ0JIOTHEl
MPOEKTUPOBAHUS COBPEMEHHBIX U3MEPHUTEIBHBIX CPEJICTB.

[IpenogaBanue AUCHUILIMHBI IPEIyCMAaTPUBAET cienyrolne (OpMbl OpraHu3aluu

yueOHOTo Iporiecca: JIEKIIH, JIabopaTOpHbIe pabOThl, CAMOCTOSTENbHAS pabdoTa 00yJaromerocs.

OO6m1ast Tpy1I0€EMKOCTh OCBOCHHS JUCIMILIUHBI COCTaBIsEeT 3 3a4eTHBIX eauHuIsl, 108
YacoB.

SA3bIK 00yUYEHUS TTO TUCIUTIIINHE «PYCCKUUN »



1. TIlepeudeHb mIaHUPYEMBIX PE3yJIbTATOB OOYUYEHHUS MO TUCLUIINHE

1.1. Tlenu mpenoaaBaHus TUACIUTITNHBI
Hensto JTUCHUTUTHHBI «MukpornpoleccopHast TEXHHKA: MHUKPOIIPOLIECCOPBL;
MUkpokoHTpouiepel  u  IIJIMCy» sBasercs ¢dopmupoBaHHe Y CTYACHTOB KOMILIEKCA
HEOOXOIMMBIX 3HAHUM M yMEHHUH B 00JacTH COBPEMEHHOW MHUKPOIPOIIECCOPHON TEXHUKH U
ee MpUMEHEHHUs B MpuOopax, CUCTeMax M KOMIUIEKCax.

1.2. JlucuurmimHa BXOAWUT B COCTaB 4acTH, (opMupyeMoill  y4acTHUKAMHU
o0pa3oBaTeIbHBIX OTHOIIEHUH, 00pa30BaTEILHON MPOTrpaMMBbl BBICIIIETO0 OOpa3oBaHUs (aee
- OII BO).

1.3. TlepeueHr  IUIAHUPYEMBIX  pE3yNbTAaTOB  OOydYe€HHUS 1O  JUCHUILIMHE,
COOTHECEHHBIX C IIaHUpyeMbIMH pe3yiabTaTtamu ocBoenus OI1 BO.

B pesyaprare u3ydeHUs ~JOUCUUIUIMHBI — oOyyarouiuiicss JODKeH — o0najgaTh
CIEIYIOUIUMU  KOMIETEHIUSMUA WIM HUX 4YacTIMuU. KoMIETeHIMM M HWHIUKATOPHI HX
JOCTH)KEHUS TIPUBEACHBI B Tadmwmie 1.

Tabnuna 1 — Ilepeuenp KOMIETEHIIMHA U MHAMKATOPOB UX JOCTHIKEHHS

Kareropus (rpymnmna) Ko u Ko v HanMeHOBaHUe MHAUKATOPA JOCTHKEHUS
KOMIIETCHIIUN HauMCHOBaHWE KOMTICTCHIIUU
KOMIIETCHIINN
[TK-2 CniocobHOCTH
paszpabaThIBaTh
MaTepUalIbl [1K-2.3.7 3HaTh 2NeMeHTHYI0 6a3y
TEXHUYECKOTO MHUKPOMPOLIECCOPHOIN TEXHUKU U OCOOCHHOCTH €€

[TpodeccroHanbHbIE | MPEATTOKEHUS, MpUMEHEHUs B Ipudopax, cucreMax u

KOMTIETCHIIUU aBaHIIPOCKTA, KOMILTEKCax
acku3Horo npoekra, | [1IK-2.V.2 ymers pa3pabarbiBaTh MaKeThl U3AEIUs
Makera U €T0 COCTaBHBIX YacTen
JIeTaTeIbHOTO
ammapara
[1K-4 CnocobHOCTb
pa3pabarbIBaTh
YepTEeXHU, CXEMBI U
BJIEKTPOHHbBIE [TIK-4.Y.1 ymeth pa3pabaThiBaTh YEPTEIKU WIH
MOJIENT 0000 AIEKTPOHHBIE MAKEThl U3/IENINS U €r0 COCTABHBIX

[Ipodeccrnonanbhble .

KOMIIETEHIIHH CIIOKHBIX CUCTEM Hacteit; pa3pabaThIBaTh YEPTEKU CIOKHBIX
KOMIUIEKCOB U JeTajeil Mo 3CKU3HBIM TOKYMEHTaM; CO3/1aBaTh
crcteM 0OPTOBOTO MaTEMATUYECKUE MOJCITH CIIOKHBIX CXEM
o0opynoBaHUs
aBUAIIOHHBIX
KOMILUIEKCOB

2. Mecro mucuuruinHbl B crpykrype OI1

JucuunnuHa  MokeT  0a3upoBaTbcsi Ha  3HAHUSAX, paHee  NPHOOPETEHHBIX
OOyYaIOUMMHUCS TPU U3YYEHHUH CIEYIOIINX AUCIUIUINH!
-  DJEeKTPOTEXHUKA;
- MWudopmaruka;
- @usnka;
- ChenuanbHbIC YIEKTPUUECKUE MAIITHHEI;
- DJEeKTpOHHUKA,

CxeMOTeXHHKAa DJJEKTPOHHBIX YCTPOWCTB.3HAHUS, TMIOJNYYCHHBIC TP H3yUCHHUH
MaTepuana JaHHOW AWCHUIUIMHBI, MMEIOT KaK CaMOCTOSITEIbHOE 3HAUYE€HHE, TaK U MOTYT
HCIIONB30BATHCSI IPU U3YUCHUH JPYTUX TUCIUTLINH:

- Texnuueckas sKCIUTyaTallds U UCTIBITAaHUS aBHALIMOHHBIX 3JIEKTPOCUCTEM

U TMHIOTaXKHO-HABUTAIIMOHHBIX KOMILJIEKCOB;

- MWuTepdeiicel nHTErpaIbHO-MOAYILHON aBHOHUKH;
- CucreMbl perucTpaiuu, KOHTPOJIS B 00paOOTKH MOJETHOU HH(DOpMAITUH




3. O0BeM u TPYIOEMKOCTh JUCITUTUTHHBI
Janapie 00 oOmem o0beMe JUCHUIUIMHBI, TPYIOEMKOCTA OTACIbHBIX BHJIOB
y4eOHOH paboThl MO AUCHUILIMHE (M pacmpeneieHHue ATOW TPYAOEMKOCTH TIO CEMECTpPaM)
MIPENICTaBJICHBI B TabmuIe 2.

Tabmmia 2 — O6beM U TPYT0EMKOCTb JTUCITUTUTHHBI

TpynoeMkocTs 110
Bunx yaeOHo# paboThI Bcero ceMecTpam
Ne7
1 2 3
Oowan mpyooemKocma oucCyuUnJIUHbL, 3/ 108 3/ 108
3E/ (uac)
U3 nux uacoe npakmuueckoi no020mosKu 17 17
Ayoumopuvie 3auamus, BCETo 4ac. 34 34
B TOM YHCIIE:
nexiwu (JI), (dac) 17 17
npaktuieckue/cemuHapekue 3anarus  (I13),
(dac)
nabopaTtopHbie padbotsl (JIP), (dac) 17 17
KypcoBoii ipoekt (pabora) (KII, KP), (uac)
9K3aMeH, (Jac)
Camocmosamenvhan paboma, Bcero (4ac) 74 74
Buo npomesxcymounon ammecmayuu:. 3a4er, Tudd
mudd. 3auver, sk3amed (3auer, Hudd. 3ay, 3aq ' Hudod. 3au.
DK3.%%) ’

4. ConeprkaHue IUCIHUILIHHBI
4.1. PacnpeneneHue TPyJI0EMKOCTH AUCIMILIMHBI IO Pa3ieliaM U BUIaM
3aHATHIA. Pa3ensl, TeMbl AUCIUILIHHBI M UX TPYI0EMKOCTH IPUBEIACHBI B
Taommie 3.

Ta6mmma 3 — Pa3aensl, TeMbl TUCIUTUTAHBL, UX TPYA0EMKOCTh

Paznensl, TeMbl AUCIUILIINHBI Jlexkmm | I13 (C3) JIP KII CPC
(qac) (dac) (dac) (dac) (dac)

Cemectp 7

Paspgen 1. O61ue cBeaeHus O 2 2 12

MHUKPOTPOIIECCOPHBIX CUCTEMaX

Tema 1.1. Ctpykrypa
MHKpOIpoLEeccopa

Tema 1.2. ITamsTe
MHUKPOITPOIIECCOPHON CHCTEMBI

Tema 1.3. Crucrema KOMaH
MHUKpOIIpoIieccopa

Tewma 1.4. UaTepdeiic
MHUKpOMpoleccopa

Paznen 2. MUKPOKOHTPOJLIEPHI.




Oco0EHHOCTH CTPYKTYPHI U
IPUMEHEHUS

Tema 2.1. OcHOBHBIE CBEOCHUI O
MUKPOKOHTPOJIEPAX

Tewma 2.2. CTpyKTypa 1 mapaMmeTpsbl
MukpokoHTposiepa MK AT89C2051

Tema 2.3. ITocnenoBarenbHBIN 0OMEH
AHHBIMA

Tema 2.4. [IpuMepbl CXEMHBIX pELICHUN
C UCMHOJb30BAHMEM MHKPOKOHTpOJIEpa

AT 89C2051

Tema 2.5. OcuoBHble cBenenns o PIC
MHUKPOKOHTPOJIIEpaM

Paznen 3. Pa3paboTka uuppoBbix
puOOPOB HA OCHOBE
MHKpoKoHTpoiutepa Microchip
PIC18F4520

Tewma 3.1. Apxutekrypa u
(GYHKIIMOHAIBEHBIE BO3MOKHOCTH
MUKPOKOHTPOJLIEpa

Tema 3.2. IIporpaMMHoO-anmapaTHbie
CpeZCTBa MPOrpaMMHUPOBAHUS U
OTIAJIKH

Tewma 3.3. ITopTel i poBOTO BBOIA-
BBIBO/JA.

Tewma 3.4. YnpapneHnue ycTpoicTBaMu
WHTUKAIAN

Tema 3.5. [loaxmoueHne yCcTpoicTB
BBOJIa IMCKPETHON MH(OpMAIUU

15

Tewma 3.6. Cucrema npepbIBaHUH
MHUKPOKOHTpOJLIEpa

Tema 3.7. MaTEerpupoBaHHbIE MOYJIN
TaliMepoB

Tema 3.8. InTerpupoBaHHbIil MOIYJIb
AT

Tema 3.9. UnTerpupoBaHHbIil MOIYJIb
TeHepaTopa TAKTOBBIX UMITYJIECOB

Tema 3.10. UnTerpupoBaHHBIA MOAYIH
EEPROM

Tema 3.11. MUaTErpripOoBaHHBIN MOAYIIbH
anmnapaTHOro YMHOXKHTENS

Tewma 3.12. Unatepdeiic 12C Tema 3.13.
Wnrepdeiic SPI

Tewma 3.14. UHTETpUpOBaHHBIHA

17




MOJYJIb CHHXPOHHON aCHHXPOHHOU
MOCJIEI0BATENIbHOM Mepeaun JaHHbBIX

Tema 3.15. HTErpupOoBaHHbIi MOAYIIb
reHepaly CUTHAJIOB C HIMPOTHO-
MMITYJIbCHON MOZYJIALL

Paznen 4. Pa3paboTka nupoBbIx
MpUOOPOB M CHCTEM Ha OCHOBE

MHUKPOKOHTpoJIIepa « Mumanap»
1986BE93Y

Tema 4.1. Apxutektypa u
(yHKIMOHAIBHBIE BO3MOKHOCTH
MUKPOKOHTpOJLIEpa

Tewma 4.2. IlporpaMMHO-anmapaTHbIE
CpeZCTBa MPOrPaMMHPOBAHUS U
OTJaJIKN

Tewma 4.3. ITopTel i poBOTO BBOIA-
BBIBOJIA

Tewma 4.4. CucreMa npepbsIBaHUN 1
UCKJTFOUYCHUH MHKPOKOHTpOJLIEpa

Tema 4.5. Cuctemusiii Taiimep SysTick

Tema 4.6. InTerpupoBaHHbIE MOTYIS
TaliMepoB

Tema 4.7. UaTerpupoBaHHbIA MOTYJTb
ALl

Tema 4.8. InTerpupoBaHHbIil MOIYJIb
reHepaTopa TaKTOBBIX UMITYJIbCOB

Tema 4.9. UnTerpupoBaHHbIil MOIYJIb
LIAII

Tema 4.10. IHTErpupOBaHHbIN MOIYIb
CUHXPOHHOW aCHHXPOHHOM
IIOCJIEIOBATEIILHON ITepeJadyn JaHHbBIX

Hroro B cemecTpe: 17 17 74

Vitoro: 17 P 17 0 74

HpaKTI/I‘-IGCKaH MOoArOTOBKAa 3aKJIKOYACTCd B  HCHOCPCACTBCHHOM  BBIIIOJIHCHUU
OOyJalOIMMKCS  ONPEACNICHHBIX  TPYAOBBIX  (YHKIMHA, CBS3aHHBIX C  Oymymiei
npo¢eCCUOHANTBHON AECATEIBHOCTBIO.

4.2. CopepsxaHue pa3ieiioB U TEM JICKITMOHHBIX 3aHSATHH.
Copep:xaHue pa3ieloB U TeM JEKIMOHHBIX 3aHITUN IPUBENICHO B TabmuIe 4.

Tabmuna 4 — Conepxanue pa3fenoB ¥ TEM JIEKIIMOHHOTO IIUKJIA

Howmep paznena HasBanue u copeprkanue pa3aeiioB U TeM JIEKIIUOHHBIX
3aHATUN

1

Pasnen 1. OO01ue cBeIeHUS 0 MUKPOITPOIIECCOPHBIXCHCTEMAX




Tema 1.1. CtpykTypa MUKpOTIpOIIeCCOpa

CrpyktypHas cxema  MII  cucteMbl W Ha3HaueHUE €€
3JIEMEHTOB:LIeHTpanbHoro npoueccopa (LII), mamsTH, ycTpoHCTB
BBOZIa/BBIBOJIa, CUCTEMBI MPEPhIBAHUN, COCTAB CUCTEMHOW MmUMHBI MIT
cucteMbl. BHyTpennsasa crpykrypa MII u HazHaueHue ee 3JIEMEHTOB:
apu(pMETHUKO-JIOTHYECKOTO YCTPOHCTBA, pabOUMX PETHCTPOB, PETHCTpa
COCTOSIHMS, CUETUMKAa KOMaHJl, PErucTpa ajpeca NaMaTH U yCTpOHCTBa
ynpasienus. [lopsimok paboter MII: craguu  BBIOOPKH/BBIIOJHCHHUS.
Cnioco6st agpecannu MII.

Tema 1.2. [TaMATh MUKPOTIPOLIECCOPHOM CHCTEM

DHeproHeszaBucUMas ImaMsaTh: OazoBas cxema I3V, macounsie [I3Y,
nepenporpammupyemeie  [13Y. EEPROM (®JIDII TI3Y): sueiika
mamatn Ha ocHOBe MOII Tpam3ucTOopa ¢ IUIABAIONIAM 3aTBOPOM,
napametpbl coBpeMeHHbIX PJIDII TI3Y cmocod mporpamMMupoBaHus,
cxema (opranmzanust) GJIDIL I13Y. Dueprozasucumas namsats (O3Y,
€e BHMJIbI U CXEMBlI SYEEK CcTraTMdyeckoro M guHamudeckoro O3V,
Matpuna O3V, Buast O3V ncnons3zyemsie B MII cucremax.

Tema 1.3. Cucrema KOMaH MUKPOTIPOIIECCOP

Komanapl  00pa0OTKM ~ JaHHBIX:  TEPEChUIKH/3arpy3KH  JaHHBIX,

apudmMeTHuecKue U Jiorndeckue komanasl. @opmar komana. Komanasl
nepexosia , YCJIOBHBIH M O€3yCIOBHBIM Mepexoabl, X BUIAbL. KomaHIbI
BBI30Ba MOATPOrpamMM, HX BUAbL. CTEK MHKpPONPOLECCOpa, KOMAaHIIBI
paboT CO CTEKOM.

Tema 1.4. UnTepdeiic Mukponpoueccopa

Hutepdeiic ¢ O3Y u [13Y: npumep cxemHoro pemreHus. OpraHu3aiius
BBOZa/BbIBOMA. [lapajuienbHblii HHTEpdEHc: cxeMa MapaIeIbHOTO
BBOZa JaHHBIX. PexuMm ompoca Tpu BBOJE [aHHBIX, CHCTEMa
NpephIBaHUMN: IPUOPUTET, MACKa IIPEPHIBAHUIA.

Pazgen 2. MukpokoHTpoiiepsl. OCOOCHHOCTH  CTPYKTYpHl H
[IPUMEHEHUS

Tema 2.1. OcHOBHBIE CBEACHUSI O MUKPOKOHTpOJIIEpax

OcHoBuple cBemenns o MK: MK kak MII cucrema Ha omHOM
KpHUCTAaJLIE.

Tema 2.2. Crpykrypa u napaMeTpel MHKpokoHTpoiwiepa MK
AT89C2051 CrpykTypHas cxeMma, MapaMmeTpsl (EMKOCTh TaMsTH,
TaKTOBass 4acToTa), TaiiMepbl MR, ero paboume perucTpnl, IOPTHI
BBOJIa/BBIBOJIA, UX CXEMHOE PEIlICHHE.

Tema 2.3. ITocinenoBarenbHblii OOMEH TaHHBIMUA

IMocnenoBatenvHplli O0OMeH panHbiMu: IwHA [2C, ee mporokodn,
CXEMHOE PEeIICHHE

Tema 2.4. IlpuMepbl CXEMHBIX pEIIGHHH C  HCIIOJIb30BaHHUEM
mukpokoHTposuiepa AT 89C2051

Cxembl ynpaBieHHA JAWHAMHUYECKOM WHAMKalME Ha CBETOAMOMAX,
YIIPABIICHUS JKAJKOKPUCTAIUIMYECKAM MOZYJIEM MT-10T7-7,
UCTIOJHUTENBHBIM ~ YCTPOWCTBOM HAa OCHOBE CHMHCTOpa, LU(pO-
aHaJIOrOBOr'0 NpeoOpa3oBaTesis U CUCTEMbI BBOAA aHAJIOTOBBIX JaHHBIX

Tema 2.5. OcnoBuele cBeaenuss mno PIC  mMukpokoHTposiepam
Apxurektypa. Cucrema xomann. Hurepdeiic. Xapakrtepuctuku MK
Ha npumepe MK PIC 18F458, PIC 16C84.

Pasmen 3. Paspabotka  1udpoBbIXx  IpUOOPOB Ha  OCHOBE




mukpokorTposuiepa Microchip PIC18F4520.

Tema 3.1. Apxurekrypa ©  (QyHKIHOHAIBHBIE  BO3MOXHOCTHU
MHUKPOKOHTPOJIEPA.

ApXUTEKTypa, HMHTETPHPOBAaHHBIC Tepu(pepHitHbIe MOAYIH, CHCTEMa
KOMaH/I, TEXHIYECKHE XapaKTePUCTHUKH.

Tema 3.2. IlporpaMMHO-anmapaTHbIC CPEACTBA MPOrPaMMHUPOBAHUS H
OTIAJIKH.

Cucremsl pa3paboTKH, MIPOrPaMMHPOBAHHUS u OTIAIKU
MHUKPOTIPOIIECCOPHBIX CHUCTEM. OTnagunkw, SIMYJISTOPHI,
MPOrpPaMMaTopsbl.

Tema 3.3. ITopTsl IUPPOBOTO BBOA-BHIBO/IA.

VYcrpoiictBo  moproB  IudpoBOro  BBOAA-BBIBOJA.  Peructpsl
KOH(UTYypalMy 1 JaHHBIX.

Tema 3.4. YcTpoiicTBa HHIUKAIHH.

YCTpoiicTBO TOMYTIPOBOIHUKOBBIX ali(haBUTHO-TIM(PPOBBIX M MIKATBHBIX
WHJIMKATOPOB. [Monkmouenue WHUKATOPOB K mopTam
MUKPOKOHTpoJuIepa. Pa3spaborka mporpammuoro obecrneuerus (I10)
JUTsL OTOOpaskeHHsT MHOOPMAIIUH.

Tema 3.5. YcrpoiicTBa BBOAa AUCKPETHON HHPOPMALHH.

YcrpoiicTBO  MaTpuyHOM — KiaBuaTypbl.  lloakitoueHHe  KHOIIOK,
nepexioyareied ¥ MaTpUYHOM — KJIaBHATypbl K MOpTam
MUKpOKOHTposuiepa. Pa3zpabotka mporpammHoro obecneuenus (I10)
JUTSL BBOJIA JMCKPETHOM MH(OPMAIIHH.

Tema 3.6. Cucrema npepbIBaHUH MHUKPOKOHTpPOJLIEpa

YcrpoiictBo  00pabOTKM TpepbiBaHU MHUKpOKOHTpoiulepa. Cucrema




Tema 3.7. InTerpupoBaHHbIe MOy TAMEPOB

YerpolictBo U QYHKITMOHATBHBIE BO3MOKHOCTH MOIYJICH TalMEpOB.
[Iporpammuoe ympasiaeaue MoaysiMu. O0paboTKa IpephIBaHHA.

Tema 3.8. MnTerpuposanubiii Moxyns AL

VYerpotictBo B (GYHKIMOHAIBHBIE BO3MOXKHOCTH  Moxyis AL
[Iporpammuoe ympasiaerue MoaysieMm. O0paboTka mpepblBaHHMA.

Tema 3.9. UHTerpupoBaHHBII MOIYyJdb TIeHEpPAaTOpa  TaKTOBBIX
MMITYJIECOB

VYerpoiictBO M (QYHKUMOHAIBHBIE ~ BO3MOXKHOCTH — MOJIYJISL.
[IporpaMmHOe ynpaBieHrE MOLyJIEM.
Tema 3.10. MuarerpupoBannsiii Mogysis EEPROM

YerpolicTBo B GYHKITHOHATBLHBIE BO3MOKHOCTH Moayisl. [IporpamMmmuoe
yrnpaiieHre MoyiieM. O0paboTka mpephIBaHU.

Tema 3.11. WHTerpupoBaHHBI MOIYJIb aNapaTHOrO YMHOXKHTEIS
YCTpoicTBO 1 PYHKIIMOHATIBHBIE BO3MOKHOCTH MOAYJIS.

Tema 3.12. Unrepoeiic 12C

YerpolicTBo U GyHKITMOHATBHBIE BO3MOKHOCTH MOayisl. IIporpamMmMHuoe
yopapiienne wMoxayiaeMm. (OOpaboTka mpepeiBaHui. IlogkimoueHue
JIATYUKOB K MHKPOKOHTPOJLIEPY 1O UHTEpdEiicy.

Tema 3.13. Uurepeiic SPI.

YcTpoiicTBO U GyHKIHMOHATBHBIE BOBMOXKHOCTH MOAyJsl. [IporpaMmHoe
ynpasinenne wmoxayineMm. OOpabotka mnpepwiBaHuid. IloakmroueHue
JaTYMKOB K MUKPOKOHTPOJUIEPY MO UHTEp(eiicy.

Tema 3.14. MHTerpupoBaHHBIH MOIYJIb CHHXPOHHOH ACHHXPOHHOM
IIOCJIEA0BATENbHON Nepeaadn JaHHbIX

YCTpoicTBO U QYHKITMOHATBHBIC BOBMOXKHOCTH MOIYJIs. [IporpaMMHoe
ynpasnenne  moayideMm. OOpaboTka mpepbiBanuii.  Peamusanms
untepdeiicoB RS232, RS422, RS485.

Tema 3.15. VHTerpupoBaHHBI MOAYJIb TI'€HEPAllMd CHUTHAJIOB C
HIMPOTHO-UMITYJIbCHOM MOy IAIEN

YerpolicTBo B YHKITHOHATBLHBIE BO3MOKHOCTH MOAyJs. [IporpaMmmuoe
YIpaBICHAE MOIYJIEM.

Paznen 4. PaspaboTtka mudpoBeIX MpUOOPOB M CUCTEM Ha OCHOBE
MHUKPOKOHTpoIIIepa «Mumauaap» 1986BE93Y

Tema 4.1. ApxurekTypa ¥  (QYHKIMOHAIBHBIE BO3MOXKHOCTH
MUKpPOKOHTpOJLIEpA.

ApXUTEKTYpa, WHTCTPUPOBAHHBIC TNepudepuiiHple MOIYJIH, CHCTeMa
KOMaH/I, TEXHIYECKHE XapaKTePUCTHKH.

Tema 4.2. IlporpaMMHoO-ammapaTHble CPEACTBA MPOrPAaMMHPOBAHUSA U
OTIAIKN

Cucremsl pa3paboTku, nporpaMmupoBanust u otiaagku [10. Otnagunku
Y TIPOTPaMMaTOpBI.

Tema 4.3. TTopTsl 1M POBOro BBOAA-BHIBOIA.

YcrpoiictBo  mOpTOB  mH(POBOTO  BBOJA-BBIBOJA.  PerucTphr
KOH(UTYpAIIH U JTaHHBIX.




Tema 4.4. Cuctema npepbIBaHUN ¥ HCKIIFOUCHU MUKPOKOHTpOJUIEpa

KonTposep 00paboTKH BIIOKEHHBIX MPEPhIBAHUN MHKPOKOHTPOJLIEpa
(NVIC). Cucrema mnpuopuretoB. IlommporpaMmel  00pabOTKH
NpepbhIBaHUM.

Tema 4.5. Cucremuslii Taiimep SysTick

VYcTpoiicTBO U PYHKIIMOHAIBHBIE BO3MOKHOCTH MOAYIIs. [IporpaMMHoe
yrpasieaue MmoayieMm. O0paboTka MpephIBaHUH.

Tema 4.6. IHTErprpOBaHHbBIC MOIYJ/ISl TAKMEPOB

YcTpoiicTBO U (DYHKIIMOHAIEHBIC BO3MOXKHOCTH MOJYJICH TaliMepoB.
[Iporpammuoe ynpasienne moayisimu. OOpaboTKa pephIBaHUIA.

Tema 4.7. Mnterpuposanubiii Moayas AL

YerpotictBo w  (QYHKIIMOHANBHBIE BO3MOXHOCTH Momynms AL
[IporpammuoOe ympasieHue MoayieM. O0padoTKa pephIBaHAM.

Tema 4.8. HuTerpupoBaHHBII MOOYTb TeEHEpaTopa TaKTOBBIX
UMILYJIBCOB

Cucrema  TakTMpOBAaHUS  MHUKpPOKOHTpoJuiepa.  YCTPOWCTBO W
(yHKUIMOHATIBHBIE BO3MOKHOCTH Monyis. [IporpamMmuoe ynpaBieHue
MOJYJIEM.

Tema 4.9. MnTterpuposanusiii Moayis LIAIT

YcTpoiicTBO U QYHKIIMOHAIBHBIE BO3MOKHOCTH MOAYIs. [IporpaMmHoe
yrpasjieHue MoaysieM. O0paboTka mpepbIBaHHIA.

Tema 4.10. HMHTerpupoBaHHBIA MOIYJIb CHHXPOHHOH aCHHXPOHHON
MOCIIEI0BATENbHOM MepeIau TaHHBIX

YcrpoiicTBO M GyHKUIMOHATBHBIE BO3MOXKHOCTH MOIyJIsl. [IporpaMmmHoe
ynpasneHue moayieMm. O0paboTKa mpepbIBaHUIM.

4.3. Tlpaktnyeckue (CEMHUHAPCKHE) 3aHATHUS
TeMbl MPaKTUYECKUX 3aHATHIA U UX TPYAOEMKOCTh PUBEICHBI B TAOIHUIIE 5.

Ta6mmma 5 — [pakTuyueckue 3aHITHS U UX TPYAOEMKOCTh

N3 Hux Ne
No | Tewmbl npakTryeckux | @OpMbI NPAKTUYECKUX | TpPymoeMKOCTh, |MPaKTHYECKOH |pasjaena
/o 3aHATHHA 3aHATHHA (dac) MOJATOTOBKH, | JUCIIHII
(gac) JIUHBI

VY4eOHBIM IUTaHOM HE MTPETYyCMOTPEHO

Bcero




4.4. JlaboparopHble 3aHATUS

Tembl 1abOpaTOPHBIX 3aHIATHH U UX TPYAOEMKOCTb ITPUBEJEHBI B Ta0IHIIE 6.

Ta6nuna 6 — JlabopaTopHbIe 3aHATHS U UX TPYIOEMKOCTb

N3 Hux Ne
Ne HaunmenoBanue nabopaTopHbIX padoT TPYAOGMKOCTE, | MPAKTHUCCKOI | pasacia
n/m (uac) MOATOTOBKH, | JTHCIUII
(dac) JIUHBI
Cemectp 7

1 | UccnenoBanue Oi0Ka MHKPOIPOTPAMMMHOTO 1 1 1
yIpaBJIeHUs] M LEHTPAIBHOrO Ipoleccopa
cepun K589,

2 | UccnenoBanue MUKPOKOHTpOJLIEpa 1 1 2
ATmega32-16A

3 | UccnenoBanue IPOTrPaMMHUPYEMO 2 2 2
JIOTMYECKON  MHTETpabHOM  MHUKPOCXEMBI
(IUINC)

4 | Oznakomnenne ¢ mukpoxontpomtepom PIC 1 1 2
18F458

5 | IIporpamMmmupoBanue MUKPOKOHTpOJLIEPA 1 1 7
PIC18F4520 TUISt YIpaBIICHUS
MOJYIIPOBOJTHUKOBBIMU UHIUKATOPAMHU

6 | IIporpammupoBaHue MHUKpPOKOHTpOJLIEPA 2 2 7
PIC18F4520 nns  mHMCKpPETHOrO  BBOJA
uHpOpMaILTUH

7 | Uccnenosauune MOTYJIS ATIIIT 2 2 7
MukpokoHTposuiepaPIC18F4520

8 | LludpoBoii >eKTPUIECKUI TEPMOMETP 1 1 7

9 | UccnenoBanue untepdeiica I°C 1 1 7

10 | [IporpammupoBanme MHUKPOKOHTpPOJIIEpa 1 1 8
1986BE93Y ISt YIpaBICHUS
MOJTYIIPOBOJTHUKOBBIMU MHJIUKATOPAMHU

11 | [IporpammupoBanme MHUKPOKOHTpOJUIEpa 1 1 8
1986BE93Y  nnst  nuckpeTHoro  BBOJA
nHpopmarm

12 | UccnenoBanue MOYJIst AIIIT 1 1 8
MHUKpOKOHTposiepal 986BE93Y

13 | UccnenoBanue MOJTYJIST LAII 1 1 8
MUKpOKOHTposiepal 986BE93Y

14 | UccrnenoBanue cucreMHoro taiimeap SysTick 1 1 8
MUKpokoHTposuiepa 1986BE93Y

Bcero 17 17

4.5. KypcoBoe mpoeKTHpOBaHKE/ BHITIOTHEHUE KYpPCOBOM pabOThI

VY4eOHbIM MIAHOM HE MPEyCMOTPEHO




4.6. CamocrosTenpHas paboTa 00yJarOLUXCs
Bunasl camocTosiTenbHOM paboThI M €€ TPYJOEMKOCTh ITPUBEICHBI B TaOHIIE 7.

Tabmmia 7 — Bugbl camocTosiTenbHONM pabOThI U €€ TPYAO0EMKOCTh

" Bcero, | Cemectp 7,
Bun camocTosTebHON paboThI

qac qac
1 2 3
M3yueHne TeOpeTHUECKOro MaTepraa 60 60

nucturuinHabl (TO)

KypcoBoe npoexktuposanue (KII, KP)

PacuerHo-rpaduueckue 3aganus (PI'3)

Brimonnenue pedepara (P)

[ToaroroBka K TeKyIeMy KOHTPOIIO
ycneBaeMocTH (TKY)

Jowmamnee 3ananue (/13)

Konrposbubie pabotsl 3a04HHKOB (KP3)

ITogroroBka kK IpOMeEKyTOYHOU 14 14
arrectaruu (ITA)

Bceero: 74 74

5. Ilepedenp yu4eOHO-METOIMYECKOTO 0OeCTIeUeHUS
JUTSL CAMOCTOSITEIFHON Pab0Thl 00YUaIONTUXCS IO JUCITUTUTMHE (MOJIYITIO)

Y4eOHO-METOIUYECKHE MaTepHalbl JUIsl CaMOCTOSTEIbHONH paboThl 0OydJaromuXxcs yKa3aHbl B
ma. 7-11.

6. IlepedeHb MeUaTHBIX U IMEKTPOHHBIX YUEOHBIX M3IaHUN
[lepedyeHp meyaTHBIX U JIEKTPOHHBIX YIEOHBIX M3JaHUN TIPUBE/IEH B TabuIe 8.
Ta6mmia 8— [lepedyeHp meyaTHBIX U AIEKTPOHHBIX YU€OHBIX W3IaHUN

[udp bubnunorpaduueckas ceouika / URL KomuuectBo
aapec AK3EMILISIPOB B
oubnmoTeke
621.38 DIIeKTPOHHUKA U MUKpoTpoIieccopHast TexHuka. C. 15
245 [".I'puropbsia u ap. ; pea. B. W. Jlaunn / yueOHuK. -
PocroB u/]l : ®enunkc, 2007. - 568 c.
004.3(075) OcHoBbI MHKpoOMporieccopHoit Texuuku [Teker] : 60
H 42 yuebHoe nocoowue / [1. H. Henenwun. - CII6. : M3a-

BoI'VAII 2013. - 63 c.

boiiko B.M. (CxeMoTexHMKa  3JIEKTPOHHBIX

cucrem/ Muxkpornpoueccopsl u
MuKpokoHTpoiuiepsl..  CII6:  BXB-IlerepOypr,
2004. 464c

booksee.org>book/764521




benos A.B. KoHcTpynpoBanue ycTpoiCTB Ha
MuKpokoHTpoepax. CII6.: Hayka u TexHuka.
2005,295 c.

libbib.org>konstruirovanie-ustrojstv-
na...belov-a-v/

7. IlepeueHb NMEKTPOHHBIX 00PA30BATEIbHBIX PECYPCOB
MH(POPMALMOHHO-TEJICKOMMYHUKAITMOHHOM ceTH «/IHTepHeT»
Ilepeuens JEKTPOHHBIX 00pazoBaTeIbHbIX pecypcoB MH(POPMALIMOHHO-
TEJIEKOMMYHHKAIIMOHHOW ceTn «VHTepHeT», HEOoOXOIUMBIX Ui OCBOCHHUS JUCLUIUIMHBI
MpUBeEH B Tabymiie 9.

Tabmuma 9 — IlepedeHb AIIEKTPOHHBIX OOpA30BATENIBHBIX PECYPCOB  HH(OPMAIIMOHHO-
TEJIEKOMMYHUKAIIMOHHOM ceTn «HTepHeT»

URL anpec HaumenoBanue
www.microchip.com/wwwproducts/en/Devi | TexHuueckoe OMHUCaHuEe MHKPOKOHTPOJLIEpa
ceDoc/39631E.pdf PIC18F4520 npoussoactsa hupmser Microchip
milandr.ru/uploads/Products/product_80/198 | Crneuunduxarys Ha MUKPOKOHTPOJLIED
6BE9X.pdf 1986BE93Y mpoussoactsa 3A0 «I1KK

«Munangp»

8. IlepeuyeHp MHGOPMAITMOHHBIX TEXHOIOTHI
8.1. IlepeyeHp MpOrpaMMHOTO OOECIIEUCHHSI, HCIOJIB3YEeMOr0 IMPH OCYIIECTBICHUU
00pazoBaTeIbHOrO MpoIiecca 1Mo TUCIUTUINHE.
[TepeueHs MCMONB3yeMOTO MPOTPAMMHOTO OOecTiedeHH s peicTaBieH B Tadnuie 10.

Ta6ymma 10— [1epedyenp nmporpaMMHOTO 0OeCTICUCHHS

Ne i/t Haumenosauue

He npenycmorpeno

8.2. [lepeuenn MH(POPMAIMOHHO-CIIPABOYHBIX CUCTEM,UCIIOIb3YyEMbIX pu
OCYIIIECTBICHUHN 00Pa30BaTEIFHOTO MPOLIECCa 10 TUCIUIIHHE

[lepeyenp HCMONB3yeMBIX WH(GOPMALMOHHO-CIIPABOYHBIX CHUCTEM IMPEICTaBICH B
Tabiune 11.

Tabnuna 11— Ilepeuenb nHGOPMALMOHHO-CIIPABOYHBIX CHCTEM

Ne i/t Haumenosauue

He npenycmorpeno



http://www.microchip.com/wwwproducts/en/Devi

9. MarepuanpHO-TeXHUYECKas 0a3a
CoctaB  MaTepHabHO-TEXHUYECKOM  0a3bl, HEOOXOAMMOM A1  OCYILECTBIICHHS
00pa3oBaTeILHOTO MpoIiecca Mo AUCIUIUIMHE, IPECTaBIeH B Tabuuiel2.

Tabmuma 12 — CoctaB MaTepraibHO-TEXHUYECKON 0a3bl

Howmep aynuropun
Ne mi/m HaumenoBanue cocTaBHOM 4YacTH MaTepuaibHO- (mpu HEOOXOAUMOCTH)
TEXHUYECKOU 0a3bl

1 JlekumoHHas ayauTopust
2 Crnenuanu3upoBaHHast 1a00paTopust a.12-08
“DNeKTPOHUKHU U l'acrenmo, 15

MHUKPOIIPOLIECCOPHOU TEXHUKU

3 Crnenmanu3upoBaHHast 1adopaTopust a. 12-06
«MUKpONpoLeCCOPHBIXU3MEPUTEIBHO-
BBIYUCIIUTEIbHBIX CUCTEM)

Aynuropus A NpaKTUYECKUX 3aHATUI

5 JIMCIuIeiHbBIN Ki1ace a.1303a

10. OnenouHsle cpencTBa Ui IPOBEAEHHS IPOMEKYTOUHOM aTTeCTalH
10.1. CoctaB OLEHOYHBIX CpPEACTBUIA MPOBEACHHS IMPOMEKYTOUHOH  aTTecTaluu
oOydJaroImuxcs 1Mo AUCIUILIMHE TpUBEACH B Tabuie 13.
Tabnuna 13 — CocTaB OLIEHOYHBIX CPEACTB JJIs IPOBEACHUS MPOMEKYTOUHOM aTTeCTalluU

Bun npomekyTo4HOHN arTecTaluu IlepedyeHb OLIEHOYHBIX CPEICTB

JuddepennupoBanHsblii 3a4ET Crnncok BONpocoB

10.2. B kauecTBe KpHUTEpHUEB OLEHKH YPOBHSI C(HOPMUPOBAHHOCTH (OCBOCHHS)
KOMITETCHIIUHA OOYYaroNUMUCs TPUMEHSETCS S-0ayuibHas IIKana OIEHKH C(HOpMUPOBAHHOCTH
KOMIIETEHIIMH, KOTOpas npuBeaeHa B Tabumie 14. B TedeHue ceMectpa MOKET HCHOIb30BATHCS
100-6anybHass mIKajga  MOJYJIBHO-PEUTHHTOBOM — CHCTEMBI YHuBepcurera, npaBUIa
UCIIOJIb30BaHMsI KOTOPOH, YCTAHOBJICHBI COOTBETCTBYIOIIUM JIOKAIbHBIM HOPMAaTHBHBIM aKTOM
'YAIL
Tabnuna 14 —Kputepun onieHku ypoBHsI ¢(OPMHUPOBAHHOCTH KOMIETEHIMN

OI11eHKa KOMITETCHITNU

XapakTeprucThKa chOpMUPOBAHHEIX KOMIIETEHITHI
5-0ayupHas mKana P P (bopmmp

— oOyyJaromuiicss TIIyOOKO M BCECTOPOHHE YCBOWJI TMPOTPAMMHBII
MaTepHa,

— YBEPEHHO, JIOTUYHO, MTOCIIEIOBATEIILHO U TPAMOTHO €TI0 M3JIaraer;

— OIIMpasCb Ha 3HAHUA OCHOBHOHN U I[OHOHHHTGHBHOﬁ JIMTCPATYPHI,

«OTJIIAYHO» o
GAITCHOY TECHO MPUBS3bIBAET YCBOCHHBIC HAYUYHBIC MOJIOKEHHUS C MPAKTUUYECKOMN
NEeSATENbHOCTHIO HAIIPABIICHUS;
— yMes0 000CHOBBIBACT U apTyMEHTUPYET BBIBUTAEMbIE UM UJIEU;
— JIenaeT BBIBOABI M 0000IICHUS,
— CBOOOJTHO BIIQJICET CHCTEMOM CIICIUAIM3UPOBAHHBIX MTOHSITHH.
— o0yy4arouiicss TBEPO YCBOWII MPOTPaAaMMHBIN MaTepuai, TPaMOTHO U
[0 CYIIECTBY WM3JIaraeT €ro, ONHUPasCh HAa 3HAHUS OCHOBHOWU
«XOpOLIOY JIATCpaTypeL, .
— HE JIONYCKAeT CYLUIECTBEHHBIX HETOYHOCTEM;
«3auTEHO»

— YBA3BIBACT YCBOCHHBIC 3HAHHUA C HpaKTquCKOﬁ JACATCIBbHOCTBIO
HaIltpaBJICHUAA,
— APrYMCHTHUPYCT HAYYHBIC ITOJIOXKCHMUA,




OI11eHKa KOMITETCHITNHU

5-0ayupHad mKana

XapaxTepucTrka c(hOpMUPOBAHHBIX KOMITETEHLIHI

— JIeJIaeT BBIBOJBI U 000O0IIECHH;
— BJIAJICET CUCTEMOM CHEUATU3UPOBAHHBIX TOHATUM.

— 0Oy4JaroIMiiCs YCBOWJI TOJIBKO OCHOBHOW MPOTPAaMMHBIN MaTepual,
[0 CYILIECTBY M3JaraeT €ro, OMupasch Ha 3HAHUS TOJIHKO OCHOBHOM
JIATEPATYPHI;

— JOIIYCKAaCT HCCYIICCTBCHHBIC OH_II/I6KI/I U HCTOYHOCTH,

«YJIOBJICTBOPUTEIIHLHO» .
— HCIIBITBIBACT 3aTPYyIHEHHS B IMPAKTUYECKOM NPUMEHEHUH 3HAHHUH
«3aYTEHO»
HarpaBJICHUS;
— c1a00 apryMEHTHPYET Hay4YHbIE MOJIOKEHUS;
— 3aTpyAHseTcs B (OpMyIUpPOBaHUH BHIBOJIOB M 000OIICHUN;
— YaCTUYHO BJIA/ICET CUCTEMOM CIEeUAIN3UPOBAHHBIX MOHITHH.
— oOy4Jaromuiicss HE YCBOWJI 3HAYUTENBHOW YacTH MPOrPaMMHOTO
MaTepHaa,
(HEYIORIIETBOPUTEIIHHO —a;([:(():r[};cxaeeT cy;gegmem;me . ogmGI;H . I/Ie HETOYHOCTH MU
«HE 3AUTCHOY paccMOTpeHnH Mpo0ieM B KOHKPETHOM HaIPaBIICHNH;

— UCTIBITHIBAET TPYJHOCTH B IPAKTUYECKOM MTPUMEHEHUY 3HAHUIA;
— HE MOXET apTyMEHTUPOBATh HAYYHBIC MTOJIOKCHHS,
— He (popMynHupyeT BBIBOJOB M 0000IIECHHUH.

10.3. TumoBbie KOHTPOJIBHBIE 3a]JaHUS UM UHBIC MaTEPHUAIIBI.
Bormpocs! (3agaun) a1 SK3aMeHa IpeJIcTaBIeHbI B Ta0uIe 15.

Ta6mmma 15 — Bonpock! (3agaun) ajst sK3aMeHa

K
Ne ii/mm [Tepedenp BOpocoB (3a1a4) ISl IK3aMEeHa o
WHINKaTOpa
Y4eOHBIM TUTAHOM HE MTPETyCMOTPEHO
Bompocsr (3agaun) myist 3auera / nud . 3auera nmpeacraBieHbl B Tabwie 16.
Ta6nuna 16 — Bonpocsr (3amaun) mist 3auera / nud@. 3auera
Ne /it ITepeuens BompocoB (3amay) mist 3auera / nudd. 3auera Koz
WHINKaTOpa
1 1. Opranmzamms mnamsatTa MukpokoHTpoiuiepa PIC18F4520. | [1IK-2.3.7

w

5. HHTErprpoBaHHBII 3JIEKTPOHHBIA MOIYJb

Moxyssiiment MukpokoHTposuiepa PIC18F4520.
6. MHTerpupoBaHHBIN JIEKTPOHHBII MOZYJIb ALTI
MukpokoHTposuiepa PIC18F4520.

7. ApXuTekTypa W OCHOBHbBIE TEXHHYECKHE XapPaKTEPUCTHUKU
MHKpOKOHTpoJuiepa «Mwunanap» 1986 BE93

8. Monynu  TaiiMmepoB  MUKpOKOHTpoyuiepa  «Mwumanap»
1986BE93

Opranuzanus creka. Peructpbl crenmanpHoro HaszHavenus. | [IK-2.V.2
Peructposbie haitibl.
2. Komanmupii 1wk MukpokoHTpoiuiepa  PIC18F4520.
Apu(]MeTHUECKO-IOTHYEeCKOe  YCTPOMCTBO.  MaTpUYHBIA
YMHOXHUTEITb.
Cucrema npepsiBanmii MukpokonTposuiepa PIC18F4520.
4. WuTerpupoBaHHBIN 3JIEKTPOHHBIA MOAYJIU

TaiimepoB MukpokoHTposuiepaPlC18F4520.

TEHEPaTopa CUTHAJIA C IIUPOTHO- HMITYJIbCHOU




9. Cucremusiii  Taiimep  SYSTiCK  MHKpOKOHTpoOJUIEpa
«Mwunangp» 1986BE93

10.ITopTel BBOJA-BHIBOAA MHKpPOKOHTpouiepa «Mmumanap»
1986BE93

11.bnok ynpaBiieHusI TAaKTOBOM 4acCTOTOW MHUKPOKOHTpPOJLIEpA
«Munaungp» 1986BE93

12 UnterpupoBannbiii  Moxyns ALl  MuKpokoHTposuiepa
«Mwunangp» 1986BE93

13.UnTerpupoBannbiii  Moxyns  LIAIl  MukKpokoHTposiepa
«Mmunaungp» 1986BE93

14. Muxpoxontposuiep Microchip PIC18F4520. Apxurekrtypa
U (QyHKIMOHAIBHBIE BO3MOXXHOCTH. VHTerpupoBaHHbIE
3NIEKTPOHHBIE MOy H. CHCTeMa KOMaH/I.

15. O6paboTka NpephIBaHMNA u UCKITIOUCHHH B

MUKpoKoHTposiepe «Munanap»1986BE93

IIK-2.V.2

16. Iloptel  1MpoBOro BBOJA-BBIBOJA MHKPOKOHTpOJUIEpA
PIC18F4520.

17. UaTerpupoBaHHbIi AJICKTPOHHBIN MOYITh
[I0CJIEJOBATEILHOM CUHXPOHHOM CBSI3U MSSP
mukpokonTposiepa PIC18F4520. Peanu3zanus nntepdeiica

18. mocnenosarensHoi cBs3u SPI (Serial Peripheral Interface).

19. UuTerpupoBaHHbIN JJIEKTPOHHBIN MOZYJIb
IIOCJIEJOBATEILHON CUHXPOHHOM CBSA3U MSSP
mukpokoHTposuiepa PIC18F4520. Peanmzarus uatepdeiica

20. nocnenosarensHoi ceszu 1°C (Inter-Integrated Circuit).

21. aTerpupoBaHHbIN AJICKTPOHHBIN MOYITh
IIOCJIEIOBATEIIbBHOM CUHXPOHHOW AaCHHXPOHHOM Iiepenadu
nanaeix EUSART mukpoxontposepa PIC18F4520.

22. Peanuzamust  uHTepdeiicoB mocienoBaTenbHOR CBSI3U
RS232, RS485 u RS422.

IIK-4.Y.1

23.D7eKTpUYECKA CTHUPAEMOE MPOTPAMMHUPYEMOE IMOCTOSHHOE
3anomuHaroee ycrporictso EEPROM mukpokonTposiepa
PIC18F4520. Opranmzaiusi omnepamnuii 3amuch W YTEHUS
TAHHBIX.

IIK-4.Y.1

[lepeyenr TeMm s KypCOBOTO IPOEKTUPOBAHUS/BBHITIOIHEHUS

MpeACTaBIJICHBI B Tabnuie 17.
Tabmuna 17 — Ilepedyens TeM 1711 KypcOBOro NPOSKTUPOBAHMSI/BBITIOIHEHHS KYpCOBOM pabOThI

KypcoBOil ~ paboThI

Ne i/t

KYpCOBOW pabOTHI

[TpuMepHBIi IepeueHb TEM I KYpCOBOTO MPOSKTUPOBAHNS/BBITOTHEHUS

Y4eOHbIM MJIAHOM HE MPEyCMOTPEHO




Bompocel  ansi  mpoBeneHUs TPOMEXKYTOYHOM —aTTeCTallii B BUAE TECTUPOBAHUS
MpeICTaBJIeHbI B Ta0uIe 18.

Ta6nuna 18 — [IpumepHsbIii iepeueHb BOIPOCOB JIIsl TECTOB

Kon

No /it [IpumepHbIii TIepeueHb BOMPOCOB ISl TECTOB
WHAMKaTOpa

He npenycmorpeno

[lepeyeHb TeM KOHTPOJBHBIX PA0OOT MO JUCHUILUIUHE OOYYAIOIIUXCS 3a04HOW (OPMBI
oOydeHwsl, MpeCTaBiIeHbI B Ta0mie 19.

Ta6nuna 19 — IlepeyeHb KOHTPOJIBHBIX paboT

No /it [TepedyeHb KOHTPOJIBHBIX paOOT

He npenycmorpeno

10.4. Meronnueckue MaTepHabl, OTIPEIEIISIFOIITIE MPOIIETYPhI OLIEHUBaHUI
WHAWKATOPOB, XapaKTepU3YIOMIMX JTambl (OPMHUPOBAHHS KOMIICTEHIIMM, COJEpIKATCS B
JIOKAJIbHBIX HOpMaTWBHBIX akTax ['YAII, pernmameHTUpylOnmx MOPSAOK U OPOLEAYypYy
MIPOBEICHHS TEKYILEr0 KOHTPOJS YCIEeBAEMOCTH M MPOMEXKYTOYHON aTTEeCTallui O0YyJarOIIXCs
I'VAIL

11. Meroanveckue yka3zaHus JUisi O0y4JaIOMIUXCs IO OCBOSHUIO TUCITUTUTHHBI

11.1. Meroauueckne yKazaHus [Jis OOYYarOIIUMXCsl TIO OCBOEHHUIO JISKIIMOHHOTO
MaTepuana.

OcHOBHOE Ha3HAYEHUE JIEKIIMOHHOTO MaTepHajia — JOTHYECKH CTPOMHOE, CHCTEMHOE,
MIyOOKO€ W SICHOE H3JIOKEHHE ydeOHoro marepuana. HazHaueHue COBpEMEHHOH JIGKIMH B
pamMKax IUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO WH(GOPMAIUIO TIO TEME, a B OCBOCHUH
(GbyHIaMEHTATBHBIX MPOOJEeM JUCIHHUILUIMHBI, METOAOB HAYYHOTO TIO3HAHMS, HOBEUIIHX
JTOCTW)KEHUH HaydyHOW MBICIU. B yueOHOM mporiecce JICKIUSI BBITOIHSIET METOI0JIOTHYECKYIO,
OpraHU3alMOHHYI0 U WH(GOPMAIMOHHYIO (YHKIUU. JIEKIUsS pacKphIBacT MOHATHUHHBIA ammapar
KOHKpPETHON o0nacTu 3HaHUsA, €€ MpoOJIeMbl, MaeT IENbHOE MPEACTABICHHE O IUCIUILINHE,
MOKA3bIBACT B3aMMOCBSI3b C APYTUMU JIUCIUTUIMHAMH.

IImanupyeMble pe3yibTaThl IPU OCBOCHUH 00YYAIOIIMMHUCS JEKIIMOHHOI0 MaTepHaia.

- MOJIYYCHHE COBPEMEHHBIX, II€JOCTHBIX, B3aMMOCBS3aHHBIX 3HAaHWUW, YypPOBEHBb
KOTOPBIX OINPEEIIACTCS LEJIEBOM YCTAHOBKOM K Ka)K10M KOHKPETHOU TEME;

MOJTyYeHHUE OMBbITa TBOPUECKON paOOTHI COBMECTHO C MIPEMOIaBaTEIIeM;

— pasBuTHEe TPO(ECCHOHATBHO-ACIOBBIX  KadyecTB, JIIOOBH K  TPEAMETY U
CaMOCTOSATEIILHOTO TBOPYECKOTO MBIIIJICHUS.

MOSIBJICHUE HEOOXOMMOTO HHTEpPEca, HEOOXO0UMOTO JIJIsi CAMOCTOATEILHON paOOTHI;

— TIONYyYeHHE 3HAHUW O COBPEMEHHOM YpPOBHE PAa3BUTHS HAYKH M TEXHHUKH H O
MPOTHO3€ UX Pa3BUTHS Ha OJMHKAMIINE TOJIBI;

—  HAYYHTbCSI METOIUYECKH 00OpabaThiBaTh MaTepuain (BBIACHATH TJIABHBIE MBICIH W
MOJIOKEHUS, TPUXOJUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSITH HMX B  Pa3IUYHBIX
hopMyIHpoOBKax);

—  TIOJIyY€HHE TOYHOTO MOHUMaHUS BCEX HEOOXOIMMBIX TEPMUHOB M ITOHSATHH.

JIeKImoHHBIM  MaTepuar MOXKET CONPOBOXKIATHCS  JEMOHCTpalMed ClaiioB U
WCIIONB30BAaHUEM pA3JaTOYHOTO MaTepuaia IMpH TMPOBEICHUU KOPOTKHX JTUCKycCUH 00
0COOEHHOCTSIX TPUMEHEHHS OTJEIBHBIX TEMATHK TI0 JTUCITUTIIHHE.

CTpyKTypa IpeaoCcTaBICHHS JICKIIMOHHOIO MaTepHaa;

—  M3JI0’)KEHHE TEOPETUYECKUX BOMPOCOB, CBSI3aHHBIX C PACCMAaTPHUBAEMON TEMOIA;




— ONWCaHHE  METOJOB W  QJITOPHTMOB,  INPUMEHSEMBIX B  COBPEMEHHOU
MHKPOIIPOIIECCOPHON TEXHHKE;
—  JIEMOHCTpAaLysi IPHMEPOB PELICHHS KOHKPETHBIX 3a]1a4 [0 TeME;
—  000011eHNE H3JI0KEHHOT0 MaTepuaa;
OTBCTHI HAa BOSHUKAIOUINEC BOIIPOCHI ITO TCMC JICKIIUH.

11.2. Meroauueckre ykazaHUs IJIsi OOyYaIOIMIUXCS IO BBIMOJHEHUIO J1a00pPaTOPHBIX
paboT (eciu npedycmompero yueOHbiM NIAHOM NO OAHHOU OUCYUNIUHE)

B xone BeimomHeHus ga0OpaTOpHBIX pPabOT OOyYaAIOIIMICS JOMKEH YriyOuTh W
3aKpENUTh 3HAHUS, NPAKTHUYECKUE HABBIKM, OBJIAJETh COBPEMEHHOM METOAUKOW M TEXHUKOH
SKCIIEPUMEHTAa B COOTBETCTBHM C KBaJIM(PUKAIIMOHHOW XapaKTEpUCTUKON o0Oydaroierocs.
BreimonHenne 1abopaTopHbIX pabOT COCTOUT M3 SKCIEPUMEHTATBHO-MPAKTUYECKON, PacUETHO-
AQHAJIMTUYECKOM YacTeil U KOHTPOJIBHBIX MEPOTIPHUSITHIA.

Brimonnenne nabopaTopHBIX pabOT O0OydYaOMIMMCS SIBIISICTCS HEOTHEMJIEMOW YacThIO
W3YYEHHUs JUCIUIUIMHBL, OMNpeAeNsieMoil y4eOHbIM IUIAHOM, M OTHOCHTCS K CpElCTBaM,
00ecTeYnBAIONINM PELICHNE CISIYIOIMX OCHOBHBIX 33/1a4 00y4aromerocs:

- MpUOOpEeTeHHEe HAaBBIKOB MCCIEIOBAaHUS TIPOIECCOB, SBICHHMM U OOBEKTOB,
M3y4aeMbIX B paMKax JaHHOM TUCIUILIUHBL

— 3aKpeIvieHHe, Pa3BUTHE U JCTalu3alusl TEOPETHUECKUX 3HAHHMA, TOTYyYCHHBIX Ha
JEKIUSX;

—  TOJy4YeHHE HOBOU MH(OPMAIMH 10 U3Yy9aeMOU TUCITUTUIHHE,

— TNpPHOOpPETEHUE  HABHIKOB CaMOCTOSITENIbHON ~ paboTel ¢ 1a0OpaTOPHBIM
000pyI0BaHUEM U PUOOPAMHU.

3amanue u TpeOOBaHMsI K MPOBEJICHUIO JTA00PATOPHBIX PabOT

CryneHtsl pa3OmBaroTcs Ha ToArpynmbel, mo 3-4 uyenoBeka. llepen mpoBeneHueM
nabopaTopHOil pabOThI O0yYaroIeMcs CIIeAyeT BHUMATEIbHO O3HAKOMHUTHCS C METOAMYECKUMU
yVKa3aHWsIMA 110 €€ BBHINOJHEHHWI0. B COOTBETCTBMM C 3aJaHUEM OOydaroIIuecs: JOJDKHBI
MOJTOTOBUTh HEOOXOAMMEBIE JaHHBIE, MOIYYUTh OT MPENojaBaTelNiss JOMYCK K BBITOIHEHUIO
nabopaTopHOl pabOTHI, BBHIMOJHUTH YKAa3aHHYIO IOCJIEOBATEIBEHOCTh JICHCTBUH, MOJIYYHUTh
TpeGyemble pe3yabTaThl, 0QOPMUTH U 3AIIUTUTH OTYET 1O JIAOOpaTOpPHOIi padoTe.

Crpykrypa u dhopMma oTdera 0 1abopaTopHoit paboTe

Otyer o mnabGoparopHoi paboTe MOMKEH BKJIOYaTh B CceOS: THUTYJIbHBIA JIHCT,
GOpMYyITUPOBKY 3aJaHMsi, TEOPETHUYECKHUE IOJIOKEHUS, WCIOIb3yeMble TIPU BBIIOJHCHUU
nmabopaTopHO pabOThI, OMMCAaHWE MPOIEcca BHIMOJHEHUs 1a00paTOpHON pabOThI, MOJYICHHBIE
pE3yAbTaThl U BBIBOIBI

TpeGoBanus k 0hOPMICHUIO OTYETA O JIabopaTOpHOU paboTte

[To kaxmoit mabopaTopHO pabOTE BBITOIHSIECTCS OTACIBHBIM OTYET. THUTYIBHBINH JIUCT
odopmiisieTcss B COOTBETCTBUHU ¢ I1abioHOM (oOpasiom) mpuBefeHHBIM Ha caiite ['YAII
(www.guap.ru) B pazuene «CekTop HOPMATUBHOW JOKYMEHTAIMU». TEKCTOBbIC U IpadHueCKUe
Marepuasibl opopmisitorcss B cooTBercTBuM ¢ jaecTByromumu ['OCTamu u TpeGoBaHUSMU,
npuBefeHHbIMH Ha caiite T['YAIT (www.guap.ru) B paszgene «CeKTOp HOPMaTHBHOMN
JOKYMEHTAITUI.

11.3. Meroaudeckue ykazaHusl sl OOYJarOIIMXCS 1O MPOXOKICHUIO CaMOCTOSITEIIbHOM
paboThI



B Xoze BBIMOTHEHUSI CAMOCTOSITEIBLHON paboThI, 00yJalONIUIiCS BBINOIHAET padoTy MO
3aJJaHUI0 M TP METOAWYECKOM PYKOBOJICTBE MPENOAaBaTelisi, HO 0€3 €ro HEemocpeCTBEHHOTO
y4JacTHsl.

Jns oOyuaromuxcs 1Mo 3a04HON (opme oOyueHHs, caMOCTOATENbHas padoTa MOXKET
BKJIFOYATh B ceOs1 KOHTPOJIBHYIO PaboTy.

B mporiecce BBIMOTHEHUS CAaMOCTOSATENBHON paboThl, y oOydaromerocs (opmupyercs
1eniecooOpasHoe IUIaHUPOBaHNE paboyero BpeMEHH, KOTOPOE MO3BOJISIET UM Pa3BUBATh YMEHHS
Y HaBBIKM B YCBOCHHMH M CHCTEMATH3aIMHM MPUOOpPETaeMbIX 3HAHUH, 00ECIIeUMBAET BBHICOKUI
YPOBEHb YCHEBAEMOCTH B MEPHOA OOYYCHHS, IIOMOTACT IIOJYYUTh HABBIKM ITOBBIIICHUS
po(hecCHOHATBHOTO YPOBHSI.

MeroquueckumMu ~ MaTepuajiaMH, — HANpPABISIOIIMMH  CaMOCTOSITENBHYIO — paboTy
00 yUaIOIIUX CSASBIISIOTCS:

—  y4eOHO-METOANYECKUI MaTepual 1o JUCIUIIINHE,

—  METOJMYECKHE YKA3aHUs M0 BBIIOJIHEHUIO KOHTPOJBHBIX padoT (sl 00ydarommxcs
10 3a04HOU (popme 00ydeHNUs).

11.4. Meroaudeckue yKazaHus IJIsi OOYYarONIUXCsl TIO0 MPOXOXKACHHUIO MPOMEKYTOUHOM
aTTecTaluun.

[IpomexxyTounass ~ arrectauus  OOydYarOIIMXCS ~ TNpeAycMaTpuBaeT  OICHUBAaHUE
MPOMEKYTOUHBIX U OKOHYATEIBHBIX PE3yJIbTAaTOB OOYYEHHUS IO AWCIUIUIMHE W MPOBOIUTCS B
dbopme auddepeHITMPOBAaHHOTO 3a4eTa C aTTECTAIIMOHHON OIICHKOW «OTIMYHOY», «XOPOIIOY,
«YIOBJIETBOPUTEIHHOY», «HEYIAOBIECTBOPUTEIHHOY.

Cucrema OLEHOK MpU NPOBEACHUU NPOMEXKYTOYHOW aTTECTAllMU OCYILECTBISIETCA B
COOTBETCTBUM C TpeboBanusaMu Ilonoxkennii «O TeKymieM KOHTPOJE YCHEBAaEMOCTU H
MPOMEXKYTOUHOM aTTectanmu CcTyAeHToB ['YAII, oOyuaromuxcsi Mo TpOorpaMMbl BBICIIETO
obpazoBanus» U «O MOAYIBHO-PEUTHHIOBOM CHCTEME OILIEHKHM KadecTBa y4eOHOW paloThI
ctyneHToB B ['YAID.



Jluct BHECEHUs U3MEHEHUH B pabouyro MporpamMmy JUCHUTUINHBI

Jata BHECEHUS
W3MEHECHUH U
JTOTIOJTHCHHIA.

IToamuces BHecIIEro
H3MCHEHUS

Conepxanue W3MECHEHUH U JOTIOTHCHUN

Jlata m Ne
MPOTOKOJIA
3aceaHus
Kadeaps

TToammce
3aB.
Kadenpoii






