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AnHHOTAIUSA

Jucuunninna « MUKPOIPOLIECCOPHBIE CUCTEMBD) BXOJHUT B 00pa30BaTENIbHYIO NPOrpaMMy
BBICIIErO O00pa3oBaHUS — HPOrpaMMy CIELHHUAJIMTETa 10 HANpPaBICHUIO IOATOTOBKH/
creranbHocTH  09.05.01  «[IpuMeHeHre © OSKCIDTyaTalusi aBTOMATH3UPOBAHHBIX CHCTEM
CHELMAILHOIO ~ HAa3HAYEeHWs»  HANpaBIeHHOCTH  «MaTemaTHdeckoe, MNpOrpaMMHOE |
MH(POPMAIMOHHOE 00ECHEeUCHNE BBIYUCINTEIBHON TEXHUKH M aBTOMAaTH3MPOBAHHBIX CHUCTEM).
JuctuminHa peanusyetcs kaeapoit «Nol4y.

JlucuuruinHa HanesieHa Ha ()OPMUPOBAHKE Y BBITYCKHUKA CICAYIOIIUX KOMITETCHIHN:

IIK-2 «CrocobeH OCyIIeCTBIATh yIpaBieHHE TPEOOBAHUSIMU KOHIENTYAIbHOTO,
(YHKLHOHAIBHOTO M JIOTHYECKOTO MPOEKTHPOBAHUS MH()OPMAILIMOHHBIX CHCTEM CHELHAIbHOrO
Ha3HAYCHUSD)

CoznepxaHue JUCLMIUIMHBL OXBaThIBAET KpPYr BOIPOCOB, CBS3aHHBIX C METOJAMHU
MIPOCKTUPOBAHMS U pean3aliii CUCTEM Ha 0a3e COBPEMEHHON MUKPOINPOLIECCOPHON TEXHUKH.

IIpenogaBanne AWMCUMIUIMHBL TPEAYyCMaTPHBACT Cleayromme (HOpMbI OpraHU3aLUu
yueOHOro mpoliecca: JIeKIMH, Ja0opaTopHble pabOThI, CaMOCTOsTeNbHAs paboTa CTy/AEHTa,
KOHCYJIBTALIM1, KyPCOBOE IIPOCKTHPOBAHUE

IIporpamMmoii JUCUMIUIMHBI TPELYCMOTPEHBI CIEAYIOUIME BHIbI KOHTPOJSL: TEKYIIUH
KOHTPOJIb YCHEBAEMOCTH, IPOMEXYTOUHAs aTTecTalus B popMe IK3aMeHa.

OO0miast TPyI0EMKOCTh OCBOCHUSI JMCIMIUIMHBI COCTABISIET 4 3a4eTHBIX eIUHHMIbI, 144
yaca.

SI3bIK 00yUEHHMS 10 JUCHHUIUIMHE KPYCCKHU »

1. IlepedyeHb MIaHUPYEMBIX PE3yIbTATOB O0YUECHUS 110 AUCIUIUINHE

1.1. llenu npemomaBaHus TUCIIMIUTHHBI

Lenpto mpenofaBaHust JUCHHUILIMHBI «MHKPOIPOIECCOPHBIE CHCTEMBD»  SIBISETCS
[IOJTy4YEHHE CTYACHTAMH TEOPETHYECKUX M TPAKTUYECKUX 3HAHWU 11  (HOPMHUPOBAHUS
podeCcCHOHANBHBIX HABBIKOB MPOSKTHPOBAHUS M pEaln3allid CHCTEM Ha 0a3e COBPEMEHHOIt
MHKPOIIPOIIECCOPHON TEXHHKH. TeopeTHdyeckasi 4acTh BKJIIOYAECT M3YYCHHE OJHOKPHCTAJIBHBIX
MHUKPOKOHTPOJIIEPOB, OCOOCHHOCTH MX apXUTEKTYphl U BHEMIHUX uHTEpdeiicoB. [IpakTrdeckas
4acTh MPE/IoJiaracT NOCTPOCHUE Ha UX 0a3e YHUBEPCATbHBIX MUKPOKOHTPOJUIEPHBIX CUCTEM I10
cbopy 1 00paboTKK MH(POPMALMHX U YIIPABICHHUIO CIOXKHBIMU CHCTEMaMH.

1.2. [ucumriuinHa BXOJMT B  COCTaB  4acTH, (OPMHUPYEMOil  y4aCTHHKAMH
00pa3zoBaTeNbHBIX OTHOLICHUH, 00pa30BaTEIbHON MPOrpaMMBbl BEICIIEro oOpazoBanus (nanee —
OIT BO).

1.3. TlepeueHb mIaHUPYEMBIX PE3yJIbTaTOB O0YUYCHUS 10 JUCLHIUIMHE, COOTHECEHHBIX C
IUTaHUPYEeMBbIMU pe3ynbratamu ocBoenus: OIT BO.

B pesynbraTe u3ydeHus AUCUMILIAHBI OOYYAOIIMIICS TOJDKEH 00JafaTh CIICIYOINME
KOMIIETCHIMSMH WM UX 4YacTsMU. KOMIETeHINN U MHIUKATOPBI UX OCTHKCHUS PUBEICHBI B
Tabsue 1.

Tabnuia 1 — I[lepeueHb KOMIETEHIMI 1 HHIMKATOPOB UX JOCTHKCHUS

Konn
Kareropus (rpymnma) Kon 1 HanmeHOBaHNE HHMKATOPA TOCTIKCHUS
HAaUMEHOBAHUE
KOMITETEHITHH KOMITETEHITUH
KOMITETCHIIUN

I1K-2.3.1 3HaTh NPUHIMIIBI Pa3pabOTKH
XapaKTePUCTHK BaDHAHTOB KOHIIENTYaIbHOU
ApXHUTEKTYPhl CUCTEM CIICIUAIBHOTO HA3HAYCHHUS

[IK-2 Criocoben

OCYHIECTBIIATH
Y I1K-2.3.2 3HaTh METOBI IPOEKTUPOBAHUS
yIpaBiieHue
HMHGOPMALOHHBIX CHCTEM
TpeOOBaHUAMHU
IIK-2.Y.1 ymeTb m1aHupoBaTh MPOESKTHbIE
KOHIIENTYaJIbHOTO,
paboTel
IMpodeccuonanbHble | GyHKIMOHAILHOTO U
[1K-2.Y.2 ymeTh onpenensts coctaB paboT 1o
KOMIIETEHIIUH JIOTUYECKOTO o
pa3paboTke TpeOOBaHUI U ONPEICICHUIO
NPOEKTUPOBaHUS 9
KJIIOYEBBIX CBOMCTB CHCTEMBI
UH(OPMALMOHHBIX
cHeTeM [IK-2.B.1 BnazeTs MeTOJAMH ITAHUPOBAHUS
HPOEKTHBIX paboT
CIELMaIbHOrO
[1K-2.B.2 BnaseTs HaBBIKAMH OTIPEICICHUS
Ha3HaYEeHUs

KJTIOUEBBIX CBOHCTB M OFpaHI/I‘ICHI/Iﬁ CUCTEM
CIICIHUAJIbHOI'O Ha3HAYCHUA

2. Mecro gucuumuHb B cTpykType OI1

JuciuriinHa MoXXeT 0a3UpoBaThCsl HA 3HAHUSX, PaHEe NMPUOOPETEHHBIX 00YYaIOMINMHUCS
IIPY U3YYCHUH CIEAYIOINX JUCIUIIINH!

— Hudopmaruxa

—  OCHOBBI IPOrPaMMHUPOBAHUS

—  TexHomorusi mporpaMMHPOBaHUS

—  Opranmszanys 9BM U BBIYHCIUTENBHBIX CUCTEM

3HaHMs, MOJYYCHHBIC NPU W3YYCHUM MaTepHana JaHHOW IMCIMIUIMHBI, MMEIOT Kak
CaMOCTOSATEIILHOE 3HAUCHUE, TAK U MOTYT UCIIOJIb30BAThCS IPH U3YUECHUH APYTUX AUCIUIUINH:

—  CereBble TEXHOJIOTHH

— Cetu OBM ¥ TeneKOMMYHHKAIUN

3. OOBeM U TPYDOEMKOCTh TUCIIUIIIHHBI




JlarHBIE 00 00IIEM 00BEME IUCHUILIMHBI, TPYAOEMKOCTH OTICIBbHBIX BHIOB Y4EOHOM
paboThI MO AUCHHUILTHHE (M paclpeAeiIieHHe 3TON TPYA0SMKOCTH IO CEMECTPaM) MPEACTABICHBI B
tabure 2.

Tabnuia 2 — O0beM U TPYAOSMKOCTh TUCLHUIIIHHBI

. TpyaoeMKocTh 0 ceMecTpam
Bua yue6Ho#t paboTst Bcero NoG No7
1 2 3 4
Oowan mpyooemkocms oucyunauHol, 4/ 144 3/ 108 1/36
3E/ (4ac)
U3 nux uacoe npakmuueckoil n0020MmMoeKu 34 17 17
Ayoumopnuie 3auamus, BCero yac. 68 51 17
B TOM UHCIIE:
nexuuu (J1), (vac) 34 34
npakTuueckue/cemunapckue 3anstus (I13),
(gac)
naboparopusie pabotst (JIP), (dac) 17 17
KypcoBo# npoekT (padora) (KII, KP), (uac) 17 17
9K3aMeH, (4ac) 27 27
Camocmoamenvnas paboma, Bcero (yac) 49 30 19
Buo npomesicymounoin ammecmayuu: 3ayer,
mapd. 3ader, sk3amen (3auer, udd. 3ay, | Ok3, k3.
Dk3.*%)

o .
le/lMeanl/Ie: KaHIUJATCKUH 3K3aMECH

4. ConepxaHne TUCIUTUTHHBI
4.1. PacnpezneneHue TpyJO€MKOCTH AUCLUILIMHEI 110 pa3zesiaM U BUAaM 3aHITUH.
Paznensl, TeMBI AUCIUIUIMHEI U UX TPYJOEMKOCTb IIPUBEACHBI B Tabnuie 3.

Tabauua 3 — Paszesnsl, TeMbl JUCUUIUIMHBL, UX TPYA0€MKOCTh

Pa3gen 4. Cucrema KOMaHAbI MUKPOKOHTpOJUIEpA 4 4 4
Tema 4.1 Komanasl MUKPOKOHTpOILIEpa
Tema 4.2 [Ipumeps! TporpaMMUpPOBAHHUS
Tewma 4.3 ITopTsl BBOAA-BEIBOJIA

Pa3gen S. [Ipuemsl nporpaMMHUpOBaHUS 8 10 4
BHyTpeHHeH nepudepun PIC-konTponepa

Tema 5.1.Pabora ¢ MaccuBaMu B maMsiTH
PIC16F84

Tema 5.2 Makpocs! B accembiaepe PIC16F84
Tema 5.3 MexanusM npepbIBaHUH.

Tema 5.4 Pabota ¢ s3HEproHe3aBUCHMON MaMSTHIO

B PIC16F84

Tema 5.5 Pexum Sleep

Pa3gen 6. OmHOKpUCTATBHBIN -1 pa3psAHBINA 4 8 4
mukpokoHtposuiep PIC16F87x ¢ paciupeHHbIMU

BO3MOXXHOCTSIMU

Tema 8.1.Peructpsl o011ero Ha3HaYeHUs

PIC16F87x

Tema 8.2 Peructpsl crienuaisHOTO Ha3HAUCHHS

PIC16F87x

Pa3znen 7. Pexxumsl pabotet CCP-moayns 6 4

Tema 7.1 Pexxum Capture CCP-monyins
Tema 7.2 PexxumCompare CCP-momy st
Tema 7.3 PexxumPWM CCP-monyns

Pa3znen 8. PaGota c aHaI0roBBIMU CUTHAJIAMHU. 4 4 4
Tema 8.1 Komnoparopsl
Tema 8.2 MuorokananbHbii ALTT

Jlexun

Pasnernsl, TeMbl THCUUIUIHHBL
ACTEL, Ancn (gac)

3 (C3)] Jip ‘ KIT ‘ CPC
(1ac) (gac) (1ac) (gac)

CewmecTtp 6

Pa3gen 1. OnHOKpUCTaTIBHBIE MUKPOKOHTPOJLIEPHI 2 2
Tema 1.1 O630p pbiHKa 8-pa3psiHbIX
OJTHOKPHUCTAIBHBIX MHKPOKOHTPOJIJIEPOB

Tema 1.2 OnHOKpHCTATbHBIE MUKPOKOHTPOJIIEPHI
Microchip Technology

Obnacti NpUMEHEHHUS

Hroro B cemectpe: 34 17 30
Cemectp 7

BeinosHeHHe KypcoBOro npoekTa 17 19

Hroro B cemecTpe: 17 19

Htoro 34 0 17 17 49

Pa3gen 2. OnHOKpUCTaNIbHBIE 8-H pa3psaHbIE 2 4
MHKPOKOHTPOJLIEPHI

Tema 2.1 OcobenHocTH oHOKpUCTaNIbHBIX PIC-
KOHTPOJIIIEPOB

Tema 2.2 OcHoBHble napameTpbl PIC-
KOHTPOJUIEPOB. XapaKTEPUCTHKH.

IlpakTuueckas TNOArOTOBKA 3aKJIHOYAETCs B  HEMOCPEACTBEHHOM  BBIIOJIHEHHH
00y4arolMMHCS  ONPEAENEHHBIX  TPYHOBBIX  (YHKLMH, CBA3aHHBIX ¢  Oyxyuei
IpoQecCHOHANBHOMN AESTEIPHOCTBIO.

4.2. CopepxaHue pa3aeioB U TEM JICKINOHHbIX 3aHATHH.
CopepxaHue pa3zeoB U TEM JICKIIMOHHBIX 3aHSATHI PUBEACHO B Tabmuie 4.

Ta6nnua 4— CO[[ep)KaHI/Ie pa3acyioB U TEM JICKIIMOHHOI'O IMUKJIa

Pa3gen 3.0 1HOKpUCTANIBHBII MHKPOKOHTPOJLIEP 4 8 4
PIC16F84

Tewma 3.1.Apxutexrypa.BHyTpeHHUE perucTpbl
Tema 3.2 O603Hauenus nagsoro PIC-
KOHTpoJLIepa

Tewma 3.3 Kondurypauus namsra nporpamMmm
Tewma 3.4 Kondurypaius mamsitu TaHHBIX

Howmep paznena Haspanue u conepxaHue pa3ziesioB U TeM JIEKIIMOHHBIX 3aHATUH
1 OHOKpHCTATbHbIE MUKPOKOHTPOJLIEPbI
Tema 1.1 OO630p pblHKa 8-pa3psAHBIX OJHOKPUCTATIBbHBIX
MHKPOKOHTPOJLIEPOB.

Muxkpoxonrposuiepsl komnanuii MICROCHIP PICmicro family,
ATMEL AVR, Scenix Semiconductors, XEMICS CoolRISC,
OAO «Anrctpem», CYGNAL Integrated

Tema 1.2 OnHOKpHCTaIbHBIE MUKPOKOHTpoiuIepsl Microchip
Technology.Ob6nacty npuMeHeHUs B MPOMBIILICHHON 1 OBITOBOM
TEXHHUKE.




OnHoKpHCTAIbHbIE 8-U pa3psiiHble MUKPOKOHTPOJLIEPbI
Tema 2.1 Ocobennoctu oxHOKpucTanbHEIX PIC-KOHTpOIIIEpOB.
JlocTrouncTBa. HemocraTku.

Tema 2.2 OcHoBHble mnapamerpbl PIC-koHTposiepoB: pa3mep
HaMsTH TIPOrPaMM H THIT HAMSITH IPOrpaMM, 00beM OINepaTHBHOI]
HNaMsATH, KOJMYECTBO IOPTOB, THUI YCTPOWCTBA, PpEalU3yeMble
0COOEHHOCTH, JKCIUTyaTalliy, THII KOpIyca, CHEIUaJIbHBIC
JIONIOJHUTENbHBIE O00O3HAUEHUs . YCIOBHOE OOO3HAaYeHUE Ha
MPUHLIUNHNATIBHON cxeme. OCHOBHbIE MOHATHA. XapaKTePUCTHKY
pasmepa O3V, I13Y, EEPROM, makcumanbHas 1 MUHAMalbHAs
TaKTOBBIE YaCTOTHI, TEMIIEPATYPHBII1 AUAMA30H.

PIC16F87x ¢ paciiMpeHHbIMH BO3MOKHOCTSIMH

Tema  6.1.Peructpsl  oOmero  HasHauenus  PIC16F87x.
OcoOeHHOCTH — pacmpefefcHuss 10 OaHKaM OaMsATH  JUIs
pa3nMYHbIX IPEJCTaBUTENEeH 3TOro ceMelcTBa.

Tema 6.2 Peructpsl cnenmansHoro HaszHaueHus PIC16F87x|
Cosmectumocts ¢ PIC16F84.

Peructp OPTION,Peructp TMRO ,Perucrtp STATUS, Perucrp
INTCON,Peructpsr sHEepronezaBucuMoi nmamsitu, [lopTel BBOIaA
BbIBO/1a, KOH(UTYpallMOHHO# pEerucTp MmpepbIBaHui

OnHokpucTalbHbIE MUKpPOKOHTpOJIep PIC16F84

Tema 3.1.ApxutexTypa. BHyTpeHHUE perucTphl.

O630p apxurekrypsl PIC16F84. CrpykrypHnas cxema. CriocoObl
(hOpMHPOBaHHS TAKTOBOW YaCTOTHI.

Tema 3.2 O603Hauenue nanHoro PIC-koHTposuIepa.

VcnopHoe — 0003HaueHHWEe ~ HAa  NPUHLMIMAIBHOW  cXeMe
Hasnauenune BLIBOJIOB.

Tema 3.3 Koudurypauus namsatu nporpamm. IIporpammuas
MOJICIIb.

Opranuszanus aMsITUH 3y PIC16F84. Crpykrypa
KOH(HUT'YpaIMOHHOTO CJIOBA.

Tema 3.4 Koudurypaums mnamstu ganabix .CTpykTypa
onepatuBHoi mamsatu PIC16F84. Opranuzanust KOCBEHHOH
ajzipecaluu. BBox-BbIBOJ, JaHHBIX. BenomorarenbHble perucrpsl,
Peructpst STATUS ,OPTION, TMRO, , INTCON

Pe:xumbl padoTsl CCP-monyas

Tema 7.1 Pexum Capture CCP-monmyns. Cxema mnosicHsronias
PEKHM pabOTHI.

Tema 7.2 Pexum Compare CCP-monmynsa. Cxema MosiCHSIOLIAst
pexum padoThI.

Tema 7.3 Pexxum PWM CCP-mogymst. Cxema MOsICHSIFOIIAST PeKIM
paboTHI.

Pa6oTa ¢ aHAJIOrOBBIMH CHIHAJIAMM.

Tema 8.1. Komnaparopsl. Hactpolika MHUKpOKOHTpoJuiepa Juist
paboThl C aHAJOTOBBIM BHIOM CUTHAJIOB. BBIOOp mcTOYHMKA
OIOPHOTO HAPSDKEHUSI.

Tema 8.2. MuorokanansHbiii ALIL. Ipunnun pa6otsl. Croco0
MPOrPAMMHOTO  MEPEKIFOYCHUS kaHatoB.  TOYHOCTH
npeobpa3oBanus . Bpemst nmpeobpaszoBanust.

Cucrema KOMaH/Ibl MUKPOKOHTPOJLIEPA

Tema 4.1 Komanabl MEKpOKOHTpOJLIEPA.

Apudmernueckue komanasl, Jloruyeckue oneparuu. Onepanun
¢ kxoHcrantamu. Crapuru. Ilepecbuika. Komanapl ¢ Ourtamu.
Komanbl nepejauut yrpasieHus..

Tewma 4.2 [Ipumeps! TporpaMMUpPOBAHHS.

Crpykrypa nporpammsl. Teno nporpammsl. [Toanporpammel.
Tewma 4.3 Tloptel BBoa-BeiBoia. PORT A/B. Peructpst TRISx.

4.3. Ilpaktmueckue (CEMUHAPCKUE) 3aHATHUSL
TeMbl IpaKTHYECKUX 3aHATHIA M UX TPYAOSMKOCTh [TPUBEICHBI B TA0IHIIE 5.

Tabauna 5 — [pakTHueckue 3aHATUS U UX TPYJOEMKOCTh

Ne
/1

Tembl mpakTHIECKUX
3aHATUI

W3 Hux Ne

Dopmbl TpakTHUECKUX | TpPyIOeMKOCTh, |MPaKTUIECKOH |pa3aena
3aHATHI (uac) MOJTOTOBKH, |JAUCLUI

(aac) JIUHBI

YueOGHbIM IUIaHOM HE MPESYyCMOTPEHO

IIpuembl mporpaMmupoBanusi BHyTpeHHeii nmepudgepun PIC
KOHTpoJL1epa

Tema 5.1.Pabora ¢ maccuBamu B namsitu PIC16F84.

PaGora ¢ maccuBamu B NOCTOSHHOM namsTtd. IToamporpammsl-
MmaccuBbl. KocBenHas azpecanus. PabGora ¢ MaccuBamu B
OMepaTUBHOM MaMsITHU.

Tema 5.2 Makpocsl B accembinepe PIC16F84. Ilpumepst
MOJIE3HBIX MaKPOCOB.

Tema 5.3 MexaHU3M IIpepbIBAHU.

Wmuranns BHemHuXx  Bo3zeiictBuit  Ha  PIC-koHTpOIIEp.
Bueurnue u BHyTpennue npepoiBanus. Peructp INTCON

Tema 5.4 Pabota c sHepronezaBucuMoit namsteio B PIC16F84.
Pabora ¢ suepronesaBucumoii mamsaTeio EEPROM. Peructpst
EEADR, EEDATA, EECON1, EECON2. IIpumep nporpamMmbl
YTEHUS U 3aIIUCH JITaHHBIX.

Tema 5.5 Pexxum Sleep. Ocobennoctu Pabotsr PIC16F B pexume
Sleep. CriocoObI BbIBOJJa MUKPOKOHTpOJUIEpa U3 pexuma Sleep.

Bceero

4.4. JlaGopaTopHble 3aHATUSL
TeMmbl 1ab0paTOPHBIX 3aHATHI U UX TPYAOSMKOCTh IIPUBEICHBI B TA0IHIIE 6.

Tabnuia 6 — JJabopaTtopHble 3aHSATHSI U X TPYJIOEMKOCTh

OnHOKpHCTAJIbHBIA ~ 8-M  pa3psiAHbIii  MHKPOKOHTpOJLIEp

W3 nux Ne
Ne HanmenoBaHue 1ab0paTopHbIX paboT TpyROCMKOCT, | HpaKTHICCKOI | pasieia
/o (gac) MOJrOTOBKH, | JAUCIHI
(4ac) JIMHBI
Cemectp 6
1 | MPLAB —cpena pa3paboTku nporpamm Juist 2 1,2
MHKPOIPOLIECCOPHBIX CUCTEM.
2 | Apxurexrypa PIC16F84. OcHoBHbIE IpHEMBI 2 1,3
IPOTrPaMMHUPOBAHHUSL.
3 | Apxurekrypa PIC16F84. BeiBog 2 34
MH(OPMAILMU Ha CBETOHOb. Onpoc KHOMOK.




92

MicroChip: npakTiuueckoe pyKoBOJCTBO/
B.C. Sluenkos. — 2-e uzn.. — M.: ['opsiuas
nuausg — Tenexowm, 2008. — 280c.

4 | lIpepriBanus. 2 5

5 | JIluHaMu4ecKas WHANKAIHUS. 2 3,5

6 | [Tognporpammer-maccusbl. ASCII kox 2 4
CHMBOJIA.

7 | BbiBox uH(poOpMaIMU Ha 2 5,6,7
CEMHCErMEHTHPOBAHHBII HHIMKATOD.

8 | Tunsl mocneaoBaTeabHbIX HHTEP(EHCcoB. 1 6

9 | CBsi3b ¢ IEPCOHATBHBIM KOMITBIOTEPOM 110 2 6,7,8
HOCIIeJOBATEILHOMY HHTEp]EHCy.

Bcero 17

004.312.46
BI19

Bacwuises, A.E. MUKpOKOHTpOIIIEPHI.
Pa3paboTka BcTpanBaeMbIX MPUIOKSHHUIA:
Vuebnoe nocobue/ A.E. Bacuibes; .-
Ilerep®. roc. monutexH. yH-1. — CII6.: U3x-
Bo CIIGI'TIY,2003. - 211 c.

17

4.5. KypcoBoe npoekTrpoBaHue/ BBIOIHEHHE KYPCOBOH paboOThI
Ienb KypcoBOro npoekra: BeinosHeHHe HHIMBHIYAIbHOTO MPOSKTHOTO 3aJaHHs 110
Teme: «Pa3zpaboTka 1 0TI Ka B3auMOICHCTBUSI MUKPOIIPOLIECCOPHOM CUCTEMBI C Pa3IHIHBIMU

BHJaMH HCTOYHHKOB HH(pOpManuu U uHTepdeicor (ykazaTh THI HHOOPMALMK 1 UHTepdeiica)y.

Hanpumep, «Pa3paboTka 1 oTJ1azika CHCTEMBI BBO/IA
YacoB npaKkTUIECKOH MOATOTOBKH: 17

IIpumepHble TeMBbl 3a1aHUI Ha KypCcOBOil MpOoeKT npuBeieHs! B pazaene 10 PITI.

4.6. CamocTrosTenbHast paboTa 00y4arOIIIXCst
Buibl caMOCTOSITENILHON pabOThI U €€ TPYJ0eMKOCTb NPUBEICHbBI B TaduIe 7.

004 M 12

Marpa, }0.C. MUKpPOKOHTpPOJLIEpBI CEPUU
8051 : mpaktuueckuit mogxoy/ 10.C. Marna.
— M.: MK Ilpecc, 2008. — 228 c.

004.3 E 26

Esctudees, A.B. MukpokonTpomiepsl AVR
cemeticta Tiny u Mega dupmst ATMEL/
A.B. Ecrudees. — 4-¢ uza.. — M.:JIOJIDKA-
XXI, 2007. - 560 c.

004.31 52

I'mapmreiin, M.A. MUKpOKOHTpOJLIEPHI
cmemanHoro curnana C8051Fxxx ¢pupmsl
Silicon Laboratories u ux npuMeHEHHUE :
OIUCaHUE AITOPUTMOB Hporpamm / M. A.
I'mapmrreiin. — [porp.. - M.: IOADKA-
XXI, 2008.

Kopanes C.11. MeTonnueckue yka3aHus K
BBIMOJHEHHIO JTabopaTopHbix pabdor (JI.P.1-
JL.P.9). 2012r.

OneKTpoHHBIH pecype kadeapsl

Kosanes C.U. MeToanueckue ykazaHus K
BBIMOJIHEHHIO KypCOBbIX pador (Onucanue
J1a00paTOPHOTO OTJIAI0YHOTO

KoMILIeKca). YuebHoe mocobue B
anexTpoHHoM Buze. 2008r.

DJIeKTPOHHBIN pecypc Kadeaps

Tabnuua 7 — Bujsl caMocTOsITeNbHON paboThI U €€ TPYJOeMKOCTh
Buz camocrositenbHON paboThI Blclzzo’ CemecTp 6, yac Cemectp 7, yac
1 2 3 4
H3yuenue TeopeTHiecKoro MaTepuaia
6 6
quctumesl (TO)
Kypcosoe npoektuposanue (KII, KP) 19 19
PacuerHo-rpaduueckue 3ananus (PI'3)
Beinonnenue pedepara (P)
IToaroroBka K TeKylieMy KOHTPOIIIO 20 20
ycneBaemoctu (TKY)
Jomarnee 3ananue (J13)
Kontposbabie pabotst 3a0unnkoB (KP3)
IToaroroBka K MpoOMEKyTOUHOM 4 4
atrecrauuu (I1A)
Bcero: 49 30 19

004.312 3-16

Baen, H.U. Paguomo0OuTenbekue
koHCTpykuuu Ha PIC-
MHKpOKOHTposuiepax.kH.4/H.U. 3aen. —
Kues: MK-IIpecc, 2008. — 336 c.:

5. IlepedeHb y4eOHO-METOANYECKOTO 00ECICUeHHs
IUTSE CAMOCTOSITEIILHOM PaboThI 00yUArOIIMXCS IO TUCIUILTHHE (MO/IYIIIO)

Y4eOHO-MeTOANYECKHEe MaTepHalbl Ui CAMOCTOSTENBHON paboThl 00YYAIOMIMXCS YKa3aHbI B

mi. 7-11.

6. IlepedeHb MEUATHBIX U AIEKTPOHHBIX YYEOHBIX U3AaHUH
[lepeueHp neyaTHBIX M AIEKTPOHHBIX YUEOHBIX W3AaHUN IPUBEICH B Tabnuie 8.
Tabnuia 8— [lepeueHp neYaTHBIX M JICKTPOHHBIX YueOHbIX H3IaHUI

681.511
(TYAII)/IIT9

IIpoekTHpOBaHUE CPEACTB KOHTPOIS U
JIMAaTHOCTHKH C 3JIEMEHTAMHU BBICOKON
HHTEerpanuu: MeToan4eckue ykazaHus K
BBINOJIHEHHIO J1abopaTopHbIxX pabor / C.-
ITetep0. roc. yH-T a3pOKOCM.
npubopoctpoenus; Coct. C. U. Kosanes, B.
A. I'ony6xkos. - CI16.: PO I'VAIL, 2005. -
22 c.: puc., TabII..

Hlugp/

bubnuorpaduyeckas ccpiika
URL anpec pag

KonmaectBo sx3eMILISIpoB B

OHOIMOTEKE

(KpoMe SIIEKTPOHHBIX IK3EMILTIPOB)

004.312 4 Suenkos, B.C. MukpokoHTpoIiepst

2

C71

Crnepanckuii, B. C. CurnanbHble
MHKPOIIPOLIECCOPBI ¥ UX MPUMEHEHHUE B
CHCTEMAaX TEJICKOMMYHHUKAMH U
9JIEKTPOHUKH: yueOHoe mocobue/ B. C.

20




Crnepanckuii. - M.: I'opsiuast auHus -
Tenexom, 2008. - 168 ¢

Dx3amMeH CnHcoK BOIIPOCOB K K3aMEHY

7. TlepeyeHb dJEKTPOHHBIX 00Pa30BaTEIbHBIX PECYPCOB
HH(OPMAIIMOHHO-TEIEKOMMYHHUKAIIMOHHOM ceTh «HTepHET
TlepeueHnb INEKTPOHHBIX 00pa3oBaTeIbHbIX pecypcos UH()OPMALHOHHO-
TEJICKOMMYHHUKAIMOHHON ceTH  «VIHTepHeT», HEOOXOMUMBIX JUIi OCBOCHHS JTHCLMILTHHBI
npuBeieH B Tabuie 9.

BrimonHeHne KypcoBOro mpoexkTa DkcnepTHasi OllEHKa Ha OCHOBE TPeOOBaHMH K
COJIEPXKAaHUIO KypCOBOT'O ITPOEKTA.

Tabmuua 9 — IlepeueHb 9JIEKTPOHHBIX O0Opa30BaTENbHBIX PECYPCOB HH(MOPMALMOHHO-
TeIeKOMMYHUKAIIMOHHOM cet «HTepHeTY

URL agpec HaumenoBanue
www.microchip.ru Microchip Technology.

10.2. B kadyecTBe KpPHTEPHUCB OICHKH YPOBHS C(HOPMUPOBAHHOCTH (OCBOCHHS)
KOMIIETCHIIMH OOY4YarOIMMHKCS TMPUMEHsETCsS S5-0ajibHasi IIKala OLUEHKH CHOPMUPOBAHHOCTH
KOMIIETEeHIIM#, KOTOpas npuBejieHa B Tabauie 14. B Teuenne cemecTpa MOKET HUCIIOIB30BATHCS
100-0anipHast  mIKaja — MOJAYJbHO-PEHTHHIOBOM  CHUCTEMbl ~ YHHBEPCHUTETa,  MpaBUia
HCIIOBb30BAHUSI KOTOPOH, YCTAHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJIbHBIM HOPMATHBHBIM aKTOM
I'YAIL
Tabnuua 14 —Kpurepun oleHKH YpOBHsI CHOPMHUPOBAHHOCTH KOMITETSHIIMI

8. IlepeueHb MHPOPMALIMOHHBIX TEXHOJIOTHI
8.1. Ilepeuenr mnporpaMMHOrO OOECIEUEHHs, HCIOIb3YEMOTO0 IPH OCYLIECTBICHUU
00pa30BaTeIbHOrO MpoLecca Mo JUCLUILIHHE.
[lepeuens ucnonbp3yeMoro nporpaMMHOro odecrieueHus npecrasieH B Tadmune 10.

Tabmuna 10— Ilepedens nporpaMMHOro obecriedyeHus

Ne n/m HaumenoBanue
1 nporpamma otnanduk Microchip MPLAB 8.5 — GecrunatHast 1uist y4eOHBIX Lienel
1 OC Windows XP u Bblie
2 IMaker MS Office
8.2. Ilepeuenn MH(POPMAIMOHHO-CITPABOYHBIX CHCTEM,HCTIONIb3YEMbIX npu

OCYLIECTBIICHHH 00pa30BaTEILHOIO MPOLECCa 110 AUCHHUILIIHHE
IlepeyeHbp HCMONB3yeMbIX HH()OPMAIIMOHHO-CIIPABOYHBIX CHCTEM IIPEACTABIEH B
Tabumne 11.

Tabnuua 11— IlepedeHp nHGpOpMALMOHHO-CIIPABOYHBIX CHCTEM

Ne i/ HaumenoBanue

He npexycmotpeno

9. MartepuanbHO-TeXHUUYECKas 0a3a
CocraB  MaTepHAIbHO-TEXHUYECKOH  0a3bl, HEOOXOIUMOH sl  OCYLIECTBIICHHUS
00pa30BaTeIpHOrO MpoLiecca Mo JUCLMILTHHE, IPEACTaBNIeH B Tabnuuel 2.

Tabmuma 12 — CocraB MaTepuaIbHO-TEXHHYECKON 0a3bl

Ne HaumenoBaHue cocTaBHOW 4acTu
/o MaTepraibHO-TEXHUIECKOW 0a3bI

Homep ayauropuun
(Tpr HEOOXOIUMOCTH )

JleximonHas ay iuTopus

2 | KomnbroTepHslii ki1acc

Og?égj;i :::w XapakTepucTrka chOpMHUPOBAHHBIX KOMITCTCHIIUN
— oOyuarouuiicsi TayOOKO M BCECTOPOHHE YCBOWIJI IIPOrPaMMHBIi
Marepuai;
— YBEPEHHO, JIOTHYHO, MOCIE0BATEIBHO U TPAMOTHO €r0 M3J1araerT;
OO — ONMHUPAsCh HA 3HAHUS OCHOBHOW M JOMOJHHUTEIHHON JIUTEPATYPEL
GAITCHOY TECHO NPHBS3BIBACT YCBOCHHBIC HAYUYHBIE MOJOKEHHUS C NPAKTHYECKOM
JIeATEeIbHOCTHIO HATIPABJICHHUS,
— yMeJio 000CHOBBIBAET U ApIYMEHTHPYET BBIBUTAEMBbIC UM HJICH;
— JIeJIaeT BLIBOJIbI U 0000IEHNS;
— cBOOOJIHO BJIAJICET CHCTEMOM CIICHHATN3UPOBAHHBIX IOHSATHI.
— oby4aromuiicss TBep/I0 YCBOMJI IIPOrPAMMHBII MaTepuall, FpaMOTHO U
[0 CYyLIECTBY M3JlaraeT ero, ONMpasch Ha 3HAHUS OCHOBHOM
JIUTEPATYPBI;
«xXOpomo — HE JIOMYCKAeT CYIECTBEHHBIX HETOYHOCTEH; 3
— yBS3bIBAET YCBOCHHBIC 3HAHUSI C TMPAKTHYECKOH JESTEIbHOCTHIO
«3AUTEHO»
HaIpaBlICHUS;
— apryMEHTHPYET Hay4YHbIE MOJIO0KEHHS;
— JIeJIaeT BBIBOJIBI U 00OOIIICHS;
— BJIaJieeT CUCTEMOH CIIeUATN3UPOBAHHbIX OHSITHIH.
— 00yJarOIHMIACS YCBOWII TOJIBKO OCHOBHOM MPOrPaMMHBIH MaTepHa,
[0 CYLIECTBY H3JIaraeT €ro, OMHMpasCh Ha 3HAHHS TOJBKO OCHOBHOM
JIUTEPATYPBI;
— JIOIYCKAeT HEeCYILECTBEHHbIE OLIMOKU U HETOYHOCTH;
«YZIOBJICTBOPHUTEIILHOY N
GAITCHOY — HCTIBITHIBACT 3aTPyIHEHHS B IPAKTHYCCKOM NPUMEHEHHH 3HAHHI
HaIpaBJICHUS;
— c1ab0o apryMeHTHPYeT HAYYHbIE TTOJI0KCHUS;
— 3aTpyaHsieTcs B pOPMYIMPOBAHNH BHIBOJIOB M 0000IICHHIT;
— YaCTHUYHO BJIAJICCT CUCTEMOH CIELHATN3UPOBAHHbBIX MTOHITHH.
— obyyaromuiicss He YCBOWJI 3HAYMTEIBbHOM YacTH MPOrPaMMHOIO
Marepuana;
— JIOIyCKaeT  CyLIeCTBEHHblE  OWMOKM M HETOYHOCTH  IIpU
«HEYIOBJIETBOPUTEIILHO ;
HE AUTCHOY paccMoTpeHuH npoblieM B KOHKPETHOM HalpaBJICHHY; 3
— HCIIBITHIBAET TPYJHOCTH B NPAKTHYECKOM MPUMEHEHNUH 3HAHUH;
— HE MOXXET apryMEHTHPOBAThH HAYYHBIC ITOJI0KCHHS;
— He (HOPMYJIHPYET BHIBOJOB M 000OIIEHHUIA.

10. OueHoYHBIE CpeaCTBa VIS IPOBEICHNS IPOMEKYTOUHON aTTECTALNH
10.1. CocTaB OLICHOYHBIX CPENCTBAJIS MPOBEACHUS IPOMEXKYTOUHOM aTTecTaluu
oOy4aronmxcs 1o JUCHUIUIMHE PUBEIeH B Taduie 13.
Tabmuma 13 — CocraB OLIEHOUHBIX CPEJICTB IS TPOBEJCHUS IIPOMEXKYTOUHOH aTTeCTalun

10.3. TunoBble KOHTPOJILHBIC 33aHUS WIIH UHBIC MAaTCPHAIIBI.
Bomnpocs! (3agaun) 1uis 9K3aMeHa MpejcTaBieHbl B Tadmuie 15.
Tabmnuua 15 — Bonpocs! (3a1a4n) Aist 9K3aMeHa

Bun HpOMC)KyTO‘{HOﬁ aTTéCTalun | HepequL OLICHOYHBIX CPEACTB

Kon

Ne /mt Ilepedens BompocoB (3a1a4) Uis 9K3aMeHA
HHJHMKATOpa

1 O030p phIHKA 8-U pa3psIAHBIX OAHOKPUCTAIBHBIX MK-2.3.1




| Yu4eOHBIM MJIAHOM HE IPEyCMOTPEHO |

IepeueHp TeM [yisi KypCOBOTO IPOEKTHPOBAHHUS/BBINIONIHEHHS KypCOBOW paboThI
IIpeACTaBIIeHbI B Tabuie 17.
Tabnuua 17 — [lepeueHs TeM Uit KYpCOBOTO IPOSKTHPOBAHUS/BBITIOJIHEHHUS KYPCOBOW paboThI

No /i [TpuMepHBIil epedeHb TeM AJIsi KypCOBOTO NPOSKTUPOBAHHS/BBITOTHEHUS
B KypcoBOi paboThI

1 Yacts 1. Beibop B MeH10. 2 spyca. [lepBeii- 5 31-T0B, BTOpoi — 3 a1-Ta.
ITocne BbIOOpa HIDKHETO YPOBHS — 3BOHOK. T.e. MPUMEPHO KaK B COTOBOM
TenedoHe. (HapuMep: B epBOM sipyce 5 hamMuinii, BO BTOPOM sipyce — JUist
kaxoi pamunmu 3 Tenedona (oM., pad., Mob.), BEIOOp TenedoHa —
MMHUTALHUS TENI. 3BOHKA)

UYactp 2. CoxpaHeHHE BO BHEIIIHEH JHEProHe3aBUCHUMOM aMsITH
HNPOMEXYTOUYHBIX JAaHHBIX U MOCIIEIHEr0 Pe3yybTaTa paboThl IPOrPaMMBI.
CBsI3b ¢ BHEIIHEH MaMAThIO — 10 IpoTokoay 12C.

2 UYacte 1. BBomuTCs miecTHaAaTepuIHOE YHUCIIO B BepxHeil ctpouke. [Ipu
Ha)KaTHUU Ha KHOIIKY-OKOHYaHUE BBOJIA U B HIDKHEH CTPOKE JOJDKHO
nosiBUTCs 10-MYHOE YMCII0, paBHOE BEPXHEMY.

UYacts 2.CoxpaHeHle BO BHEIIHEH YHEPrOHE3aBUCUMON TaMATH
MIPOMEKYTOYHBIX JIAHHBIX U MOCJIEIHEr0 Pe3yJibTaTa padoThl IPOrPaMMBL.
CBsi3b ¢ BHEIIHEH MaMsAThIO — 110 mpoTokoay 12C.

3 Yacrs 1. Pexiama — opranu3oBath Oeryuyio CTpoky. 1-si KHoOIKa
YIpaBIsieT HAMPaBICHUEM Oera , KH.2 — IIEPEBOIUT CTPOKY BBEPX HJIM BHH3,
3-51 KHOTIKA PEXKUM LIUKINYECKOro CABUIa, KOTa IBE CTPOKH 00BEIMHSIIOTCS
B OJIHY JUIHHHYIO 32-X CUMBOJIbHYIO CTPOKY, 110 KOTOPOW LUKIHYECKH
JIBIDKETCS peKJIaMHasi CTPOKa.

Yacts 2.CoxpaHeHHE BO BHEITHEH SHEPTOHE3aBUCUMOI aMATH
MIPOMEXKYTOUYHBIX TAHHBIX U MOCJIEIHETr0 Pe3yJbTaTa paboThI TPOTPAMMBEL.
CBsi3b ¢ BHEIIHEH MaMsAThI0 — 10 npoTokoay 12C.

4 Yacte 1. Broa u mpeobpa3oBaHue TBOUYHOTO YKCia (B IEPBOI CTPOKE) B
JIecITUYHOE (BO BTOPOH CTPOKeE)

UYacts 2. CoxpaHeHHEe BO BHEIIHEH YHEPrOHE3aBUCHMOM MaMATH
HNPOMEXYTOUYHBIX JaHHBIX U MOCJIEHEro Pe3ynbTaTa paboThl IPOrPaMMBI.
CBsi3b ¢ BHEIIHEH MaMAThIO — 110 mpoTokoay 12C.

5 Yacts 1. [IpousBenenue qByx uncein. BBoa nepBoro uncna B nepBoii CTpoke,
BTOPOTO - BO BTOPOH, pe3ybTaT — Bo BTopoi. Ecnu pe3ynbraT He
MIOMEIIAETCS BO BTOPYIO CTPOKY - 3BOHOK.

Yacts 2. CoxpaHeHHE BO BHENIHEH YHEProHE3aBUCHMON TaMATH
HMPOMEXYTOUYHBIX IaHHBIX U MOCJIETHEr0 Pe3ybTaTa paboThl IPOrPAMMBI.
CBsI3b C BHEIIHEH MaMsThI0 — 1o npotokouy 12C.

6 Yacte 1. YnopsaounBanue nuudp B ctpoke. MicxoaHoe 4ucio (1ecsaTuaHoe)
BBOJMTCS B BepxHeii cTpoke. [1o okoHYaHHH BBOJA B HIDKHEH CTPOKE
HOSBIISIETCSL YIIOPSIIOUSHHBIH Ha0O0p 1P TOro yucna. (JOI. 3a1aHue -
BBIOPOCUTD OIMHAKOBBIE LIU(PPBI)

Yactb 2. CoxpaHeHHE BO BHELIHEH SHEPrOHE3aBUCUMOM TaMsITH
HNPOMEXYTOUYHBIX IaHHBIX U MOCJIEIHEr0 Pe3ysbTaTa paboThl IPOrPaMMBI.
CBsi3b ¢ BHEIIIHEH MaMAThIO — 110 mpoTokoay 12C.

MHUKPOKOHTPOJLIEPOB
2 CemeiicTBa OJJHOKPUCTAIBHBIX MUKPOKOHTPOJLIEPOB (pUPMBI [1K-2.3.2
Microchip Technology. OcnoBHuble mapamerps PIC-
KOHTPOJUIEPOB
3 YcnoBHble 0603HaueHNs PIC-koHTpOIIEpOB K-2.V.1
4 0630p apxutextyps! PIC16F84 [K-2.y.2
5 VYcnosHoe 00o3HaueHue PIC16F84. HazHaueHue BBIBOJIOB. TIK-2.B.1
6 Cnioco0bl opMHpoBaHus TakKTOBOM yacToThl st PIC16F84 1K-2.B.2
7 Crpykrypa koHpurypauronHoro ciosa PIC16F84
8 Crpykrypa oneparusHoii namstu PIC16F84
9 Peructp STATUS PIC16F84
10 Peructp OPTION PIC16F84
11 Cucrema xomang PIC16F84
12 Pabota c maccuBamu B nocrostaHoi namsitu PIC16F84
13 Pa6ota c maccuBamu B oneparusHoii namsatu PIC16F84
14 Makpocs! B accembaepe PIC16F84
15 Mmuranus BHeHUX coObITHii B MPLAB
16 Mexanusm npepbiBanuii B PIC16F84
17 Peructp INTCON B PIC16F84
18 Tunel copocos B PIC16F84
19 Pabota c saepronesaBucumoii mamsiteio B PIC16F84
20 Pa6ota PIC16F84 B pexxume Sleep
21 Opranu3zanus aCHHXPOHHOH MMOCIeI0BATEeIbHOM epenadn
nannbeix gua PIC16F84
22 OcHoBHbIe xapakTepucTuku cemerictsa PIC16F87x
23 Buytpenunsist ctpykrypa PIC16F87x
24 Omnmcanue BeiBoA0B PIC16F87x
25 Opranmzamus namsitu [13Y PIC16F87x
26 Opranmsarus namsita O3Y PIC16F87x
27 Peructp STATUS PIC16F87x
28 Peructp OPTION PIC16F87x
29 Peructp INTCON B PIC16F87x
30 Ocobennoctu BeinonHenust komanael GOTO B PIC16F87x
31 OcobenHocry BbinoaHeHust komanasl CALL B PIC16F87x
32 Pabota Taiimepa-cuetunka TMRO B PIC16F87x
33 Pabota Taiimepa-cuetunka TMRO B PIC16F84
34 Pab6ota raiimepa-cuetynka TMR1 B PIC16F87x
35 Pab6ota raiimepa-cuetunka TMR2 B PIC16F87x
36 Crpykrypa KoHpurypanuonHoro ciosa TICON
37 Crpykrypa koHpurypauuonHoro ciosa T2CON
38 Pexumbl pabotsl CCP-moayns
39 Pexum Capture CCP-moayins
40 Pexum Compare CCP-monysist
41 Pexxum PWM CCP-monymst
42 Opranuzanys aCHHXPOHHOI MOCIe10BaTeIbHOCTH IIepeiadut B
PIC16F87x
Bomnpocs! (3agaun) muist 3auera / qud¢. 3adera npeacTaBieHs! B Tabnuie 16.
Tabnuua 16 — Borpocs! (3amaun) asist 3auera / nudd. 3auera
Konx

Ne i/ INepeyeHs Bompocos (3agaq) oy 3aueta / qudd. 3agera

HHJUKaTopa

7 Yacts 1. BeiBogurcs crpoka “BOSS” B cepenyne BepxXHeil CTpOKH.
KHonkamu ocyLecTBISETCs CIBUT CTPOKH B YEThIPEX HampapieHusX. Bee
CIIBUTH [IUKJIMYECKUE.

Yactb 2. CoxpaHeHHe BO BHEILIIHEH SHEProHe3aBUCUMOM MaMsITH
HOPOMEIKYTOUHBIX IAHHBIX H IIOCIEIHETO Pe3yabTaTa padOoThl IPOrPAMMBL.




CBs13b € BHEIIHEH NaMAThI0 — 1o npoTokoay 12C.

Yacte 1. BBomuTCs 4rcio, KOTOpOe PaCHEHUBACTCS KaK IECITHIHOE
3naueHune ASCII — xona (B untepsane 30..50). Ha BTopoii cTpoke
0TOOpakaeTcsi CHMBOJI C TAKMM KOZIOM. MOKHO BBOANTH HECKOJIBKO YUCETT
MOAPS, IPU 9TOM BCE, YTO PaHee BBIBEICHO, CBUTACTCS BIIPABO.

Yactp 2. CoxpaHeHHE BO BHEITHEH SHEPrOHE3aBUCUMOI aMsTH
MPOMEXYTOUYHBIX IAaHHBIX U MOCIIETHETr0 Pe3ysbTaTa padoThl IPOrPaMMBbI.
CBs13b € BHEIIHEH NaMAThIO — 1o npoTokoay 12C.

CBsi3b ¢ BHEIIHEH MaMsAThI0 — 10 npoTokoay 12C.

Yacts 1. B BepxHeii ctpoke BeiBOAMTCS (hpaza (1r00as - NpUayMaTh CAMUM).
KHonkamu Kypcop MoJBOIUTCS II0J] HYXKHYIO OYKBY, KOTOpas IIpH €€ BIOope
OIyCKaeTCsl Ha HIKHIOI0 CTPOKY U CABUraeTCs BIUIOTHYIO K JIEBOMY Kparo (K
paHee BbIOpaHHBIM OyKBaM), Tie (POPMHUPYETCS CIIOBO U3 BHIOPAHHBIX OYKB.
Yacts 2. CoxpaHeHHE BO BHEUIHEH SHEPrOHE3aBUCHMON ITAMSTH
MPOMEXYTOYHBIX IaHHBIX U MOCIIETHET0 Pe3ysbTaTa padoThl IPOrPaMMBbl.
CBsI3b C BHEIIHEW MaMsThI0 — 110 npotokoiny 12C.

16

UYacts 1. BBomsiTcst uricno B BepxHel cTpoke. Bo BTopoii cTpoke Hao
BBIBECTH COOOILEHHUE - IIPOCTOE 3TO uucio miu Het. (Hucno <999.
Hcronb30BaTh CIIMCOK IPOCTHIX YHCET 10 31 U IPOBEPSATh UX KaK JCIUTEIH
BBE/ICHHOTO YHCIIA.)

Yactp 2. CoxpaHeHHE BO BHEIIHEH YHEPrOHE3aBHCHMOl MaMsITH
MPOMEXYTOUYHBIX JaHHBIX U MOCJIETHEr0 Pe3yybTaTa paboThl IPOrPAMMBI.
CBsi3b € BHEIIHEH NMaMsAThI0 — 10 npoTokoay 12C.

10

Yacts 1. BBoguTes 1mecTHaALaTEPUUHOE YUCIIO B BepxHei crpouke. [Ipu
Ha)XaTHU Ha KHOIKY-OKOHYaHHE BBOJIA U B HUJKHEN CTPOKE MOSABIIAETCS
JIBOMYHOE YMCIIO, PABHOE BEPXHEMY.

Yacts 2. CoxpaHeHHe BO BHEIIHEH SHEProHe3aBUCUMOM MaMsITH
HIPOMEKYTOUHBIX IaHHBIX H IIOCICIHEr0 pe3yabTaTa paboThl IPOrPaMMBL.
CBs13b ¢ BHEIIHEH MaMAThI0 — 1o npoTokoay 12C.

17

UYacts 1. Tect peakiuu yenoBeka. C momMouipio reHepaTopa
IICEBJIOCITyHalHBIX YMCET OPTaHU30BATh BBIBOJ CIIyYalHBIX JIBOMYHBIX YHCEI
B BEpXHIOIO CTPOKY. Bpems dukcannu uncna — 1 cex. 3a 370 Bpemst HA10
OIPE/IeNTUTh YETHO HJIM HEeT YHUCIIO eIMHUILL B YUCIIEe M HAaXaTh OJHY U3 JBYX
KHOIOK. [Ipy HeNIpaBMIIBHOM Ha)kaTHHU — 3BOHOK. Bo BTOpoii cTpoke
BBIBOJSATCS YKCJIA IPABUIIBHBIX U HETIPABUIIBHBIX HAXKATHIL.

Yactp 2. CoxpaHeHHE BO BHEIIHEH SHEPrOHE3aBUCUMOM aMsATH
IIPOMEKYTOYHBIX TAaHHBIX U ITOCJIEIHET0 Pe3yJIbTaTa padoThl IPOTrPaMMBL.
CBsi3b ¢ BHEIIHEH MaMsAThI0 — 10 npoTokoay 12C.

11

Yacte 1. BBoguTcs mectHaanaTepuuHoe YUCIO B BepxHel ctpouke. [Tpu
Ha)KaTHU Ha KHOIKY-OKOHYaHME BBOJIA U B HIDKHEW CTPOKE MOSBIISETCS 8-
PHYHOE YHCIIO, PABHOE BEPXHEMY.

Yactp 2. CoxpaHeHHE BO BHEIIHEH dSHEProHEe3aBUCHMOM aMATH
IIPOMEXKYTOUHBIX IAHHBIX U ITOCJTIEHEr0 pe3ysibTaTa padoThl IPOTrPaMMBI.
CBs13b € BHEIIHEH MaMATHIO — IO ipoTokoay 12C.
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UYacts 1. Tect peakuu yenoBeka. C momMoluibio reHepaTopa
NICEBAOCITyYaliHbIX YHCENl OPraHu30BaTh CIIy4aiiHbI BHIBOJ| CJIOB “JIeBas
KHOTKa” W “‘mpaBas kHomKka . Bpewms moka3za cimoBa — 0.5 cek. 3a 310 Bpemst
HaJI0 HaXKaTh O/IHY U3 ABYX KHOMOK. [Ipy HENmpaBMIIbHOM Ha’KaTUH — 3BOHOK.
Bo BTOpOI#i cTpOKE BHIBOAATCS YKCIIA IPABUIBHBIX U HEIPABHIBHBIX
Ha)KaTHil.

UYactp 2. CoxpaHeHHE BO BHEIIIHEH JHEProHe3aBUCHUMOM MaMsITH
IIPOMEXKYTOYHBIX TAaHHBIX U MTOCJIEIHET0 Pe3yJIbTaTa padoThl IPOTrPaMMBL.
CBsi3b ¢ BHEIIHEH MaMAThIO — 10 IpoTokoay 12C.

12

Yactp 1. BBomuTcs BocbMEpHYHOE YUCIIO B BepXHEi cTpouke. [Ipn Haxatun
Ha KHOIIKY-OKOHYaHHEe BBOJIA M B HIDKHEH cTpoke nosiBisercs: 10-uunoe
4HCII0, PABHOE BEPXHEMY.

Yactp 2. CoxpaHeHHE BO BHEIIHEH SHEPrOHE3aBUCHMOM MaMATH
MIPOMEKYTOUHBIX IAaHHBIX U MOCJIEHEr0o pe3ysibTaTa padoThl TPOrpaMMmBl.
CBs13b C BHEIIHEH MaMATHIO — 10 ipoTokony 12C.

13

Yacts 1. BBonurcs BocbMepuuHOE 4MCIIO B BepxHeil crpouke. [Ipu
Ha)KaTWHU Ha KHOTIKY-OKOHYaHME BBOJIA U B HIDKHEH CTPOKE MOSABIIACTCS
TPOMYHOE YUCII0, paBHOE BepxHeMy. Eciu He momelnaeTcs B CTPOKY —
3BOHOK.

Yactp 2. CoxpaHeHHE BO BHEIIHEH SHEPrOHE3aBUCHMOM MaMsITH
MPOMEXYTOUYHBIX JaHHBIX U MOCJIEIHETr0 pe3ysbTaTa padoThl IPOrpaMMBbl.
CBsi3b C BHEIIHEH MaMATHIO — 10 ipotokony 12C.

19

UYacts 1. Tect peakuu yenoBeka. C moMomIpio reHepaTopa
NICEBAOCITyYaliHbIX YHCENl OPraHu30BaTh CIy4aiiHbI BHIBOJ| CJIOB “JeBas
KHONKa” ¥ “npaBas KHomka”. M3aMepsercst BpeMs 10 Ha)KaTHsl Ha
MIPaBUIIbHYIO KHOIIKY. BO BTOpOIi cTpoKe BBIBOJUTCS CpeHEE BPEMs
peakuuu (B JECATHIX TOJSAX CEKYH/bI.)

UYacts 2.CoxpaHeHHe BO BHEIIHEH YHEPrOHE3aBUCUMON TaMATH
HNPOMEXYTOUYHBIX IaHHBIX U MOCJIEIHEr0 Pe3ysbTaTa paboThl IPOrPaMMBI.
CBsi3b ¢ BHEIIHEH MaMATHIO — 110 mpoTokoay 12C.

20

Yacte 1. CrioxxeHue AByX uucen. BBoj nepBoro uucia B nepBoi CTpOKe,
BTOPOTO - BO BTOPOH, pe3yibTaT — BO BTopoi. Ecnu pe3ynbraT He
MOMEIAETCs BO BTOPYIO CTPOKY - 3BOHOK.

Yacts 2.CoxpaHeHHE BO BHEITHEH SHEPTOHE3aBUCUMOI aMATH
MPOMEXYTOUYHBIX IaHHBIX U MOCJIETHEr0 Pe3yybTaTa paboThl IPOrPAMMBI.
CBsI3b C BHEIIHEH MaMsThI0 — 1o npotokouy 12C.

14

Yacts 1. BBopsTcs aBa uncna. [lepBoe — B BepxHEH CTpoKe — BTOpoe — B
HukHel. Tpebyercst onpeaeauTh, MOXKHO JIH BTOPOE MOIYYUTh U3 TIEPBOTO
nepecTaHoBkoi 1ndp. Ecnu 1a — 3BOHOK.

Yacts 2. CoxpaHeHHE BO BHEUIHEH SHEPrOHE3aBUCHMON ITAMSATH
MIPOMEXKYTOUHBIX IAaHHBIX U MOCJIEHEr0 pe3ysibTara padoThl TPOrPaMMBbI.
CBsi3b C BHEIIIHEH MaMATHIO — 10 nipoTokoay 12C.
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UYacts 1. Beruntanue qByx uucen. BBoa mepBoro uucna B nepBoii CTpoOKe,
BTOPOTO - BO BTOPO, pe3yJbTar — BO BTOpoii. Eciu pesyinbrar He
MOMEIIAETCS BO BTOPYIO CTPOKY - 3BOHOK.

Yactp 2. CoxpaHeHHE BO BHEIIHEH SHEPrOHE3aBUCUMOM MaMsATH
IIPOMEXKYTOYHBIX TAaHHBIX U ITOCJIEIHET0 Pe3yJIbTaTa padoThl IPOTrPaMMBL.
CBsi3b ¢ BHEIIHEH NMaMsAThI0 — 10 npoTokoay 12C.

15

Yacts 1. BBogsrcs nsa uncina. [lepBoe — B BepXHeil CTpOKe — BTOpOe — B
HIDKHeH. Tpebyercst onpenennTb, MOXKHO JIM BTOPOE TTOIYYHUTh U3 IEPBOTO
3ePKaJIbHBIM OTPA)KEHUEM I0CIeJ0BATEILHOCTH U(P. (HAnpUMep : Yuciia
127556 u 655721 - 3BOHOK)

Yactp 2. CoxpaHeHHE BO BHEIIHEH SHEPrOHE3aBUCHMOM MaMATH
MIPOMEXKYTOUHBIX JIAHHBIX U MOCJIEHEr0 pe3yJibTaTa padoThl IPOrpaMMmBbl.

22

UYacrts 1. [lenenue (enmouncieHHoe) AByX drced. BBoa mepBoro uncna B
NIepPBOI CTPOKE, BTOPOTO - BO BTOPOH, pe3ybTaT — BO BTOpoit cTpoke. Ilpu
HEHYJICBOM OCTaTKE — KOPOTKHI 3BOHOK.

UYacts 2. CoxpaHeHHE BO BHEIIHEH YHEPrOHE3aBUCHMOM MaMATH
MIPOMEKYTOYHBIX TAaHHBIX U MOCJIEIHEr0 Pe3yJibTaTa paboThl IPOrPaMMBL.
CBsi3b ¢ BHEIIHEH MaMAThIO — 10 mipoTokoay 12C.
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Yacts 1. Onpeznesnenne Haau4us 3alaHHOTO ()parMeHTa B Maccuse. BBon
IIEpBOTO YHCIIa B IIEPBOH CTPOKE, BTOPOTO - BO BTOpoil. Eciiu Bropoe uncio
sIBJISETCs (hparMEeHTOM MEepBOro — KOpoTKuit 3BoHOK. (Hampumep: nepsoe
yucio 11345832996 , Bropoe 329 - 3BOHOK)

Yacts 2. CoxpaHeHHE BO BHEIIHEH SHEPrOHE3aBUCHMON ITAMSTH
MPOMEXYTOUYHBIX JaHHBIX U MOCJIETHEr0 Pe3ysbTaTa paboThl IPOrpaMMBbl.
CBsI3b C BHEIIHEW MaMsThI0 — 110 npotokoiny 12C.

Ta6muma 18 — [IpuMepHsIii nepedeHb BOIIPOCOB LISl TECTOB

Kon

Ne n/nt IIpumepHsIi IepeyeHb BONPOCOB /171 TECTOB
UHJMKATOpa

24

Yacts 1. BBoa aecstudnoro uucna. Eciu undpsl B HeM ynopsiioYeHs! 10
BO3PACTaHHIO — KOPOTKHUH 3BOHOK, 110 yOBIBAHMIO — JIBA 3BOHKA, €CIIH APYTOe
— OJIVH JIJIMHHBIN 3BOHOK.

Yactp 2. CoxpaHeHHE BO BHEITHEH SHEPTOHE3aBUCUMOI aMsTH
MPOMEXYTOUYHBIX IAaHHBIX U MOCIJIETHET0 Pe3ysbTaTa padoThl IPOrPaMMBbI.
CBs13b C BHEIIHEH NaMAThI0 — 1o npoTokoay 12C.

1 3aueM Hy>KeH IporpaMmmarop?

1) Co3nanue mporpamm

2) Otnaznka nporpamMmm

3) IpowmBka mporpamm

4) Iogaya HanpsHKEHHUS HA MEKPOIPOLIECCOP

25

UYacts 1. BBon mecsatiuunoro uncia. Bo BTopoit cTpoke — cyMMa BBEICHHBIX
uudp. Ecnu cymma okanuuBaercs Ha 0 - OZMH JUIMHHBINA 3BOHOK.

Yacts 2. CoxpaHeHHE BO BHEUITHEH SHEPrOHE3aBUCHMON ITAMSTH
MIPOMEXKYTOUHBIX IAaHHBIX U MOCJICIHEr0 pe3ysibTara paboThl IPOrPaMMBbI.
CBsI3b C BHEIIHEW MaMsThI0 — 110 npotokoiny 12C.

2 3auem HyxHBI periucTpsl TRIS B MukpoxonTposnepax PIC?
1) Ilomava 3Ha4YEeHUI Ha IOPTHI

2) YcTaHOBKA peXUMBI pabOTHI TOPTOB

3) O6padotka yposueit AL

4) O6paboTka yposHeid LIATT

26

Yacts 1. Beonares 8 pecsitnunbix 1udp. Onpenenurs, ecTb JI Tpoiika
uudp, koropast B cymme gaet uyuciao 20. Eciau ects — BBIBECTH 3TH TpU
uuQps BO BTOPOH CTPOKE U OJIUH AJTHHHbBII 3BOHOK.

Yacts 2. CoxpaHeHHE BO BHEUIHEH SHEPrOHE3aBUCHMON ITaMSATH
MPOMEXYTOUYHBIX IAaHHBIX U MOCIIETHEr0 Pe3ysbTaTa padoThl IPOrpPaMMBbl.
CBs13b € BHEIIHEH NaMAThI0 — 10 npoTokoay 12C.

27

UYacts 1. BRogsarcs 8 pecsatuunbix uudp. OnpeaenuTs, Tp HAaHOOIbIINE
uudpel, BeiBecTH 3TH TpH LMPHI BO BTOPOii CTPOKE U IaTh CTOJIBKO
KOPOTKHX 3BOHKOB, KAKOBa MaKcUMabHas nudpa.

Yactp 2. CoxpaHeHHE BO BHEITHEH SHEPrOHE3aBUCUMOI aMSsTH
IIPOMEXKYTOUHBIX JaHHBIX U ITOCIETHEr0 pe3ysibTaTa padoThl IPOTrPaMMBbI.
CBs13b € BHEIIHEH NaMAThI0 — 10 npoTokoay 12C.

3 [MpounTanTe TeKCT 1 ycTaHoBUTE coOTBETCTBME. K KaXkaon nosuumu,
[aHHOW B

nesom cTonbue, noabepnte COOTBETCTBYHOLLYIO NO3ULMIO B MPAaBOM
cronoue:

1)PIC16F877a

2)PICKIT2

3)MPLAB

4)PWM

A) WnpoTHO-MMnyrbcHas MOAynALmMs
b) NnTerpupoBatnHas cpeaa pa3paboTku
B) IIporpammatop

I') MukpokoHTpoIIIep

28

UYacts 1. Brogsarcst 8 mecsitnunbix uudp. BeiBect HeueTHbIe TU(PHI BO
BTOpOIi cTpoke. Eciiu uX HET, TO OAUH JJIMHHBIA 3BOHOK.

Yacts 2. CoxpaHeHHE BO BHEIIHEH SHEPrOHE3aBUCHMON ITAMSTH
MIPOMEXKYTOUYHBIX IAaHHBIX U MOCJICIHEr0 pe3ysibTara padoThl TPOrpaMMBbl.
CBsi3b C BHEIIIHEH MaMATHIO — 10 TipoTokoay 12C.

4 MpounTaliTe TEKCT U yCTaHOBUTE NocrieAoBaTeNbHOCTb. 3anuunTe
COOTBETCTBYHOLLYIO MOCNeAoBaTeNbHOCTL BYKB CrieBa Hamnpaso.
OTBeTHl MOXKET OBITH HEOOXOAUMO TMPOCTIPATaTh K MPOCKIOHSITH
CHauana HaJo ___ TIOTOM__, @ IOTOM YK€ IPUCTYNAaTh K

A) pazpaborath mporpaMmmy

b) cobpars HEX-daiin

B) nponmTs MHKpOKOHTpPOILIEP

29

Yacts 1. Brogsarcs 5 pecsatuunbix uudp. Onpeaenuts, paBHa JId UX CyMMa
WM pa3HOCTh HyI0. T.e. momyckaercs imo0ast KoMOWHANUS 3HAKOB (TIIIOC
WM MUAHYC) Tiepe] kax o undpoii. Eciu =0 — BeiBecTH 311 n(phl BO
BTOPOI1 CTPOKE C HY>KHBIMH 3HAKaMH M JaTh OJUH JJIMHHBIA 3BOHOK.

Yacts 2. CoxpaHeHHE BO BHEUIHEH SHEPrOHE3aBUCHMON ITaMSITH
MIPOMEXKYTOUHBIX IAaHHBIX U MOCJIEHEr0 pe3ysibTara padoThl TPOrPaMMBI.
CBsi3b C BHEIIIHEH MaMATHIO — 10 ipoTokoay 12C.

5 UYTo MOXKET MPOM30MTH MPH MCIOIB30BAHNH HETIPABUIIbHBIX OUTOB
KoH(purypauuu

[lepedyeHb TeM KOHTPOJBHBIX PabOT MO JUCLMILUIMHE OOYYaIOIIMXCS 3a04HOH (HOpMBbI
00y4eHusl, IpeIcTaBieHb! B Tabnuie 19.

Tabmuma 19 — IlepedeHb KOHTPOJIBHBIX paboT

Ne n/n [lepeueHb KOHTPOIBHBIX PAOOT

30

Yacts 1. Beogurces uucio u3 6 nudp, 3ateM BBoAUTCs Bropoe uucio. Hago
IIOJICTIUTH NIEPBOE HAa BTOPOE M BBIIATh COOOIIEHHE : pe3yJIbTaT ASJICHHS —
XXXX.XXX. Ecnu pe3ynbraT feseHust Lenblii — 3BOHOK.

Yactp 2. CoxpaHeHHE BO BHEITHEH SHEPrOHE3aBUCUMOI aMsTH
MPOMEXYTOUYHBIX IAaHHBIX U MOCIIETHETr0 Pe3ysbTaTa padoThl IPOrPaMMBbI.
CBs13b C BHEIIHEH NaMAThI0 — 1o npoTokoay 12C.

He npenycmotpeHo

Bomnpocsr

JUIst IIPOBEACHUS HpOMC)KyTO‘IHOﬁ arrecrallii B BHUAC TCECTUPOBAHUSA

mpejcTaBieHbl B Tabmuie 18.

10.4. MeTtoanueckue MaTepHabl, OnpeaeNsIomue MIPOLE Ty PhI OLIEHUBAHMS
WHIMKATOPOB, XapaKTEePU3YIOLIMX JTambl (OPMUPOBaHHS KOMIICTCHIHMH, COAEpKarcs B
JIOKAIBbHBIX HOpMAaTuBHBIX aktax [ YAII, permaMeHTHpYOmMX HOPSIOK M IPOLELYPY
MIPOBECHHUS TEKYILEr0 KOHTPOJISI yCIIEBAEMOCTH M MPOMEKYTOYHON aTTECTAUH O0YYAOIIUXCSI
T'VAIL

11. Meroguueckue yKa3aHus Ui 00yYarOMMXCS IO OCBOCHUIO TUCIIUTLIHHBI




11.1. Meroauueckne ykazaHusi Jisi OOY4YarOIIMXCS II0 OCBOCHHUIO JICKI[MOHHOTO
Marepuana

OCHOBHOE Ha3HAYCHHE JICKLHOHHOTO MaTepuana — JIOTHYECKH CTPOHHOE, CHCTEMHOE,
riy0oOKoe M sICHOE H3JIOKEeHHE ydeOHOro marepuana. Ha3zHaueHne COBPEMEHHOH JIGKIMH B
paMKax AUCLMIUIMHBL HE B TOM, YTOOBI MOJIyYHTh BCHO MH(MOPMALHUIO [0 TEME, a B OCBOCHUH
(byHIaMEHTANBHBIX OpPOOJEM AMCUMIUIMHBL, METOJOB HAYYHOrO IIO3HAHHUS, HOBEHIINX
JIOCTHKCHHI HaydHOM MBICTH. B y4eGHOM mporecce JEKIUs BBIIOIHIET METOMOIOTHYECKYIO,
OPraHM3aLHOHHYI0 U HH(POPMAUHOHHY0 GYHKIMH. JIEKUHMsS pacKphIBacT HOHATHHHBIN ammapar
KOHKPETHOM 001acTu 3HaHus, e€ MpoOJIeMbl, JaeT LENbHOE MPEICTABICHHE O AUCLUILINHE,
MOKa3bIBACT B3aMMOCBSI3b C IPYTUMH JHCIAILTHHAMH.

IlaHupyemMble pe3ysIbTaThl IPH OCBOCHUH 00YYAIONIMMHKCS JEKIIMOHHOTO MaTepuaa;

— IONyYeHHE COBPEMCHHBIX, ILICNIOCTHBIX, B3aHMOCBS3aHHBIX 3HAHHMi, YPOBCHb
KOTOPBIX OIPe/IeIIsIeTCs LIeJICBOI YCTAHOBKOM K Ka)K/10i KOHKPETHO#H TeMme;

— IOJIy4CHHE OIIbITa TBOPYECKOI PabOTHI COBMECTHO € MPENOAaBaTelieM;

— pasBuTHe OPOPECCHOHATIBHO-ICIOBBIX  KAuecTB, JIIOOBH K  IMPEAMETy |
CaMOCTOSITEIBHOTO TBOPYECKOTO MBILILICHHS.

—  IOsBJICHHE HEOOXOIMMOr0 HHTEpeca, HEOOXOAUMOTO JUIsl CAMOCTOSATEIILHOM paboTh;

— T[OJyYeHHE 3HAHMH O COBPEMEHHOM YPOBHE pa3BUTHS HAYKH M TEXHHKH H O
MPOTHO3€ UX Pa3BUTHS Ha OJrKaiiime roapr;

— HAYYUTHCS METOAMYECKH 00pabarhiBaTh MaTepuai (BBIICIATH IJIABHBIC MBICIH H
MOJIOKCHHS, NPHUXOAUTH K KOHKPCTHBIM BBIBOAAM, [OBTOPSITH KX B  Pa3iIMYHBIX
(dhopmyTpoOBKax);

—  MOJIyYeHHE TOYHOTO IIOHMMAHMS BCEX HEOOXOIUMBIX TEPMHUHOB U HOHATHH.

JIeKIMOHHBIA ~ MaTepHall MOXET CONPOBOXKAATHCS  JEMOHCTpalMel  ClaioB u
HCIIONB30BAaHNEM DAa3JaTOYHOTO MaTephaga IMPpH M[POBEACHHH KOPOTKHX AHCKYCCHH 00
0COOCHHOCTSIX IPHUMEHEHHUSI OTACIBHBIX TEMATHK 0 TUCLHILIHHE.

CTpyKTypa IpefoCcTaBIeHNUs JCKIIMOHHOIO MaTepuaa;

— /3noxeHue JICKIMOHHOTO MaTepHaa;

— OcBocHHE TEOPETUYECKOr0 MaTepyalia II0 BOIPOCcaM, IPEJCTaBICHHBIM B Tabnune 15

11.2. Meroauueckne yka3aHusi Uil OOYYarOIIMXCS 10 BBIMOJHEHHIO J1a00PaTOPHBIX
pador

B xonme BbImONHEHMS 1a0OpaTOpHBIX paboT oOydaromuiics JODKeH YIIyOuTh H
3aKpeNnuTh 3HAHUS, NPAKTHYECKHE HABBIKH, OBIAIETh COBPEMEHHOW METOMUKOH M TEXHHUKOMH
9KCIIEPUMEHTa B COOTBETCTBHM C KBAJIM(UKAMOHHOW XapaKTEPUCTUKON O0O0YYaroIIerocs.
BeinonHeHue 1a00paTopHbIX pabOT COCTOMT M3 IKCIIEPHUMEHTAIBHO-NPAKTHYECKOM, pacueTHO-
AHAIUTHYECKON YacTeil U KOHTPOJIBbHBIX MEPOIPUSATHI.

BeimonHenne 1abopaTopHBIX pabOT 00ydaromuMCs SIBISIETCSI HEOTHEMJICMOH YacCThIO
H3y4eHHs] JUCLUUIUIMHBI, ONpeneseMOi ydeOHbIM IIAHOM, W OTHOCHTCS K CpEICTBaM,
o0ecrevnBaroLIMM PEIICHUE CIEAYIOIMX OCHOBHBIX 33/1a4 00Y4aroIerocs:

— mnpuoOpeTeHHe HaBBIKOB MCCIEIOBAHMS IIPOLIECCOB, SBICHHH U OOBEKTOB,
M3y4YaeMbIX B paMKax JaHHOU JUCLUITIMHBI;

— 3aKpeIuICHHE, Pa3BUTHE W JAETAIM3aLysl TCOPETUYECKUX 3HAHWMW, NMOJYYEHHBIX Ha
JICKIUAX;

— TOJyYeHHE HOBOM MH(OPMAIMH [0 U3yIaeMOW TUCIMILIHHE;

— [OpuoOpeTeHHe  HaBBIKOB ~ CaMOCTOSITENIBHOM  paboTel ¢ J1a0OpaTOpHBIM
obopyznoBaHueM 1 npudOpaMu.

3aganue u TpeOOBaHUS K IPOBEACHUIO 1a00PATOPHBIX PAdOT

— Kaxpnas JIP BeInoNHSAETCS 110 MHIMBUYaJIbHOMY 3aJaHHIO, BEITAHHOMY CTYJCHTY
Iperno/iaBaTelieM;
— B 3aganuu 10mkHO OBITH 4eTKO chopMyIMpOBaHa 3a/1a4a, BeinoaHsemas B JIP;

— Omnwucanbl BXOJHbBIE U BBIXOJHbIE JaHHbIE 1151 poBeneHus JIP;

— JIP nomkHa BBIIOJIHATHCSA HA OCHOBE TMOJIyYEHHBIX TEOPETUUECKUX 3HAHUM;

— Brmonnenne JIP 1omKHO OCyIIECTBIATHCS HA OCHOBE METOAMUYECKUX yKa3aHHU,
MPEIOCTABIISIEMbIX MIPEIIOJaBATENIEM;

— JIP nomKHa BBINOJHATHCS B CIELUAIM3UPOBAHHOM KOMIIBIOTEPHOM Kiacce H
MOJET OBITH A0paboTaHa CTYACHTOM B JOMAlIHUX YCJIOBHSX, €CIIU IO3BOJISCT
110,

— MUrorom BbimonHenus JIP sBisieTcs OTYET WM JIEMOHCTpAlUsl Pe3yJibTaTOB
paboThI IPEToAaBaTeNo B 3JIEKTPOHHOM BU/ie (Ha YCMOTpPEHHUE IPENoiaBaTes) u
0eMoHCmpayus padbomsl RPOZPAMMYL HA 1AOOPAMOPHOM MaKeme.

CrpykTypa u ¢opMma oTdera 0 1ab0paTopHOit paboTe

— TlocranoBka 3amgaqm;

— Oco0eHHOCTH pelIeHHUs U UCIIOIb3YeMbIe METO/IbI (€CIH OHU MOTPEOOBAINCH)

— ;Cxema anropurma

— KomMmeHTHpOBaHHBIH JUCTUHT TPOTPAMMBI

— Ilporpamma Ha s13bIKE IPOrPaMMHUPOBAHHS C KOMMEHTapHIMH

—  Daiin npoIMBKH A5 Ta00PaTOPHOTO MaKeTa

— CrHcok JuTeparypsl

TpeboBanus Kk 0hOPMICHUIO OTYETa O J1abopaTOpHOM paboTte

— JIP npeAcTaBIsieTCs B IEYaTHOM M JIEKTPOHHOM BHE;

— JIP nmomkHa COOTBETCTBOBAaThH CTPYKTYpe W (hOpMe oOTdera, MPeACTaBICHHOM
BBILLIC;

— JIP momxna mmers tutyneHbI muct (TOCT 7,32-2001 m3ganms 2008 roma) c
Ha3BaHMEM M TOIHCHIO CTY/ICHTA, KOTOPBIH ee caenai U oGpopMuit;

— Crynment pomkeH 3amututh JIP. OTMerka o 3ammrTe JODKHA HAXOAWTHCS Ha
TUTYJIHOM JINCTE BMECTE C MOJIUCHIO IPEIIo1aBaTels.

Jlnst BbINOJHEHUs J1aOOpaTOPHBIX PadoT, MOMHUMO YKa3aHHBIX B TaOnuie 8 HMCTOYHUKOB,
CTYJICHT MOXKET UCIIONB30BaTh CIEAYIOLINE METOANYECKUE MaTepHalbl, M3AaHHble Kadeapoil B
JJIEKTPOHHOM BUJIE:

1. Kosanes C.U. Meroanueckue ykasanusi K jgabopatopHoii pabore Nel. O3nakomieHue ¢

HMHTErpupoBaHHON cpenoit paspaborku MPLAB — CII6 2005

2. Kosanes C.J1. Meroanueckue ykazaHus k 1abopatopHoii padore Ne2,3. 3yyeHue ocHOB
IPOrpaMMHUPOBAHUSI Ui MUKPOKOHTposutepoB ¢upmbr Microchip Technology. — CII6
2005.

3. Kosanes C.M. Meroauyeckue ykazaHus K JlaboparopHoit pabore Ned,5. Pabora c
MIpepBIBaHUSIMH, CTOPOXKEBOM Taiimep, mpeckajep, YHUBEPCAIbHBIH TaliMep-CUeTUHK. —
CII6 2005.

4. Kopanes C.M. Meronuueckue yka3aHus K jabopaTopHoil pabore Ne6,7. PabGora c
maccuBamu. Junamudeckas naaunkanus. — CI16 2005.

5. Koanee C.JM. Meronnueckne ykaszaHuss K JabopatopHod  pabore — Ne§.9.
[MocnenoBarensHas nepenaya ganubix. — CI16 2005.

11.3. Meroguuecknue yka3aHus JUii OOYYaIOIIUXCS IO MPOXOXKICHUIO KypCOBOTO
[IPOCKTUPOBAHHS/BBIITOJIHEHHS KYPCOBO# PabOThI

KypcoBoii npoekt/ paboTa NpoBOAUTCS € LeNbl0 GOPMUPOBAHUS y 00YUAIOLIMXCS OINBITA
KOMIUICKCHOT'O PEeLICHUSI KOHKPETHBIX 337124 MPO(eCCHOHATBHON AesTEIbHOCTH.

KypcoBoii npoexT/ paboTa mo3BosseT 00yJamoueMycs:

— CHCTeMaTH3MpOBaTb M 3aKPeNUTh IOJYYCHHbIE TEOPETUUECKUE 3HAHHUSA H
HPAKTHYECKHE YMEHUS M0 NPO(ECCHOHANBHBIM Y4eOHBIM JUCLHMIUIMHAM M MOAYISIM B
COOTBETCTBHH C TPEOOBAHUSAMU K YPOBHIO IOJTOTOBKY, YCTAHOBICHHBIMH IIPOIPaMMOii yueOHO



JUCLIUIUIMHBL, OPOrpaMMOW  MOJArOTOBKH  CHELHAINCTAa  COOTBETCTBYIOIIETO  YPOBHS,
KBaTH(UKALNH,

— TNPUMEHHTb MNOJyYCHHBIE 3HAHUS, YMEHHMS M TPAKTHYECKHH OINBIT NMpPU PELICHUH
KOMIUICKCHBIX 3324, B COOTBETCTBHH C OCHOBHBIMH BUJAMHU MPOPECCHOHATBHOM JesSTEeIbHOCTH
I10 HATIPABJICHUIO/ CTIEIUATIBHOCTH/ TIPOrpaMMe;

—  yryOHTh TEOPETHYECKHE 3HAHUSI B COOTBETCTBHH C 33J[aHHOU TEMOW;

— chopMHpOBaTH yMEHUS IPUMEHATh TEOPETHYECKHE 3HAHUS MpPU  PELICHUH
HECTaH/IapTHBIX 33]1a4;

— IpHOOPECTH OMBIT AHAIUTHYCCKOH, pacuyéTHON, KOHCTPYKTOPCKOH paboThl U
c(hOpMHPOBATh COOTBETCTBYIOIINE YMEHHUS;

— chopMuUpoBaTh yMEHHS pabOThI CO CICHHANTBHON JHTEPaTypod, CHPABOYHOM,
HOPMAaTHBHOI1 ¥ IPABOBOM TOKyMEHTAIMEH M HHBIMH MH()OPMAILIMOHHBIMH HCTOUYHUKAMHU;

— cdopmupoBaTh yMmeHHs (OPMYIHPOBATH JIOTHYECKA OOOCHOBAHHBIC BBIBOJIBI,
MPEUIOKEHHS U PEKOMEHIALINY 10 PE3yJIbTaTaM BbIIOJIHEHHs pabOThI;

—  pa3BUTb NPO(ECCHOHANBHYIO ITMCBMEHHYIO M YCTHYIO pedb 00y4aromerocs;

— Ppa3BUTh CHCTEMHOE MBIIUICHUE, TBOPYECKYI0 HMHMIMATHUBY, CaMOCTOSTEIbHOCTB,
OPraHN30BaHHOCTb ¥ OTBETCTBEHHOCTDb 32 IPHHUMAEMbIE PELLICHHUS;

— chopMHpOBaTh HAaBBIKM IUIAHOMEPHOH peryisipHod paboThl HaJ pelIeHHeM
[IOCTABJICHHBIX 3371a4.

CTpyKTypa HOSICHUTEIbHOH 3aIMCKN KyPCOBOTO NMPOEKTa/ paboThI

—  ®opMmynHpoBKa 3a1a4n
— OnucaHue BO3MOXHBIX BapUaHTOB pELICHHs IOCTaBICHHOH 3amaun. O030p
nutepatypsl. O60CHOBaHHE BBIOOpPA OJHOTO U3 METOIOB.
— JleranbHoe paccMOTpeHHe BblOpaHHOro Merona. OmnucaHHe MaTeMaTHYECKHX
METOJIOB, IPUMEHSEMbIX B BRIOPAaHHOM PEIICHNH (€CTIH OHH €CTh)
— ®opMupOBaHUE U ONMCAHHE CTPYKTYPHOU CXEMBI yCTPOICTBA.
— Cosznganne u moapobHOe onucaHue HYHKIHOHATBHONW W (MJIM) TMPHHIUIHATBHON
CXEMBI yCTPOHCTBA.
— Hanucanue ¢parmenta nporpaMmHoro obecrnedenust (1-2 crpaHuMiBl  Ha
Accembuepe).
— 3akmovenue (BBIBOABI O paboTe)
— Chucok Ucnoab3yeMon TUTEpaTyphl.
TpeGoBanus k 0OPMIICHHIO MOSICHUTEIILHO 3aIMCKH KYPCOBOTO MPOECKTa/ paboThl
— Kypcosas pabora npenocTaBisiercs: B ICYaTHOM H 3JIEKTPOHHOM BHJE;
— KypcoBast pabora HOIDKHa COOTBETCTBOBATb CTPYKTYpe M (opMe NOSCHUTEIBHOH
3aIMCKH, OTIMCAHHOH BBIIIIE,
— Kypcosas pabora pomxna umerb tutynabHblid guct (TOCT 7.32-2001 uzganus 2008
rojia) C Ha3BaHUEM U MOAIKCHIO CTYJICHTa, KOTOPBIl ee cean u 0hOpMHIL.
— CryzeHT DOJDKeH 3alllUTUTh KypcoBYI0 padory. OTMeTKa O 3alliTe J0DKHA HaXOIUThCS
HA THTYJIBHOM JIUCTE BMECTE C HOANKCHIO IPEHoIaBaTelIs.

J171st BBITIOJTHEHHS KYPCOBO# pabOThI, IOMUMO yKa3aHHBIX B TAOJIHIE 8 HCTOYHHKOB, CTYJACHT
MOXXET HCIONB30BaTh CICHAYIOIME METOAMYECKHe MaTephaisl, W3JaHHble Kadeapod B
9JIEKTPOHHOM BH/IE:

Koanes C.1. Metonuyeckue yka3aHus K BBIIOJHEHHIO JTAOOPATOPHBIX pabdOT U KypCOBOTO
npoektupoBanus. Onucanue naboparoproro-otiamoynoro kommiekca JIOK-1 (JIOK-2) .-CI16
2009

11.4. Meroauueckue yka3aHusl Jyisi 00y4aroLIMXCs 0 MPOX0XKICHUIO CaMOCTOSTEIbHOM
paboTsl

B xozie BBINOJHEHUSI CAaMOCTOSITENILHON paboThl, 00y4aromuiicsi BBIIOIHSAET paboTy Mo
3a[aHHI0 M TIPH METOAMNYECKOM PYKOBOJACTBE MPENOAaBaTeisi, HO 6e3 ero HEmocpeICTBEHHOrO
y4acTusl.

B mporecce BBINOMHEHHS! CaMOCTOSTENBHONW paboThl, y obydaromerocs (popmMupyercs
1enecoo0pasHoe IAHUPOBAaHUE Paboyero BPEMEHH, KOTOPOE IO3BOJISIET MM Pa3BUBATh YMEHHUS
1 HaBBIKM B YCBOCHHM M CHCTEMATH3al[MH MPUOOPETAEMbIX 3HAHU, 00ECIeYrBAET BBICOKHIA
YPOBEHb YCIIEBAEMOCTH B MEPUOA OOYYCHHS, MOMOTacT MOIYYHTh HABBIKA [OBBIICHHS
poeCCHOHANTBHOTO YPOBHSI.

MeToMueCKUMH ~ MaTepuajaMH,  HAlpaBiISIOMMMH  CaMOCTOSTENIbHYI0 — padoTy
00y4aroUmxcs, ABISIOTCS YIeOHO-METOIMICCKUI MATEPUAI 110 TUCIUILIHHE.

11.5. Meroguueckue yka3aHus JUIs OOYYarOIIMXCS [0 IPOXOXKICHUIO TEKYIEro
KOHTpOJISl yCIIEBAEMOCTH.

Texkyumii KOHTPOJIb YCIIEBAEMOCTH IIPEAyCMATPUBACT KOHTPOJb KauyecTBa 3HAHHMN
00y4aroIMXcs, OCYIIECTBISIEMOTO B TCUCHHUE CEMECTPa C IO OLCHUBAHMS XO/1a OCBOCHUS
JIACIUITIHHBL.

11.6. Meroauueckue yka3aHusl Uil OOyYarONMXCS 110 MPOXOXKICHUIO MPOMEKYTOYHOM
aTTeCTALN.

IIpomexyrouHas  arrectanus  OOydYalOIIMXCS ~ NPEIyCMaTPUBAET  OLCHUBAHHE
MPOMEXYTOYHBIX ¥ OKOHYATENBHBIX Pe3yJbTaToOB 00y4deHHs 10 aucuuiuinHe. OHa BKIIOYAeT B
ceost:

— oKk3aMeH — (opMa OLEHKM 3HAHMH, MOJYYEHHBIX OOYyYaIOIIMMCS B Ipolecce
M3y4YeHUs BCE MUCLUIUIMHBI WM €€ YacTH, HABBIKOB CAMOCTOSTENBHON paboThI, CIOCOOHOCTH
NPUMEHATh MX IS PEICHHUs NPAaKTHYSCKHX 3a1ad. DK3aMeH, KaK MPaBHIO, HNPOBOAUTCS B
MepUO/ SK3aMCHAI[MOHHOW CECCMM M 3aBEpLIACTCS ATTECTALHOHHOW OLIGHKOW «OTIMYHOY,
«XOPOILIO», «yIOBIETBOPUTEIBHOY, «HEYIOBICTBOPUTEIBEHO.
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