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AHHOTaNINA

JuctumumHa « MUKpPOIPOIIECCOPHBIE CUCTEMBI» BXOIHUT B 00pa30BaTEIbHYIO IPOrpaMMy

BBICIIETO 00pa3oBaHWs — TNPOrpaMMy CICIHAIMTETa [0 HAMNPaBICHHUIO IOATOTOBKH/
cnenquanbHocT  09.05.01 «lIpumeHeHne u H3KCrulyaTalusi aBTOMAaTH3MPOBAaHHBIX CHCTEM
CIIEUATIBHOTO Ha3HAYCHUSD» HaIpaBJICHHOCTH/CTICIIHATH3ALUH «Maremaruyeckoe,

nporpaMMHOe W WHQPOPMAIMOHHOE  OOCCIICUeHUE  BBIYMCIUTEIBHOW  TEXHUKH U
aBTOMAaTHU3UPOBAHHBIX CUCTeM». [luctummuna peanusyercs kadenpoit «Neldy.

JucuuminHa HameneHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CICIYIONINX KOMIICTCHIIHIA:

[IK-2 «CnocoOeH oOcylIecTBISATh YIpaBleHHUE TpPeOOBaHUSIMH KOHIENTYaJbHOTO,
(YHKIIMOHATBFHOTO M JIOTHYECKOTO MPOCKTHPOBAHMS WH(OPMAIMOHHBIX CHCTEM CIICIIHAILHOTO
Ha3HAYCHUSD)

Conepkanve JUCHUMIUIMHBI OXBaThIBA€T KPYr BOMPOCOB, CBS3aHHBIX C METOAaMHU
MPOEKTUPOBAHUS U PEaTU3allii CUCTEM Ha 6a3e COBPEMEHHON MUKPOIIPOLIECCOPHON TEXHHUKHU.

[IpenogaBanue AMCHUILIMHBI MPEAyCMATPUBACT CJeAyIomre (GOpMbI OpPTaHU3AINH
y4ueOHOro mpoiiecca: JEKIUH, J1adopaTopHble pabOThl, caMOCTOsITeNIbHAas paboTa CTyACHTa,
KOHCYJIbTAIlUHU, KypPCOBOE TPOCKTUPOBAHUE

[IporpaMMoii IUCHUIUIMHBI TPETYyCMOTPEHBI CIEAYIOIIUE BHUABI KOHTPOJS: TEKYIIMA
KOHTpPOJIb YCIIEBAEMOCTH, TPOMEKYTOUHasi arrectanusi B ¢opme dk3amena (6 cemectp), (7
ceMecTp).

OO6miast TpyJOEMKOCTh OCBOCHHS AUCIUIUIMHBI COCTaBISET 4 3a4eTHBIX €IUHULIBI, 144
Jaca.

SA3bIk 00yUeHUs 110 AUCIUTUITMHE «PYCCKUM

1. TlepeuyeHs miaHUPyEMBIX pe3yIbTaTOB O0YUEHHUS MO TUCIUIUINHE

1.1. Ilenu npenogaBaHus JUCHUTLITAHBI

[lenpto mpenojaBaHUsl JUCHUILUIMHBL «MUKpPOIPOIIECCOPHBIE CUCTEMBI»  SIBIISIETCS
MOJIyYCHUE CTYJICHTAMH TEOPETUYECKUX M MPAKTUYCCKUX 3HAHUW Ui  (QOPMHUpPOBAHUS
npodeccnoHaNbHBIX HAaBBIKOB MPOEKTUPOBAHMS M pealu3allid CUCTeM Ha 0a3e COBPEeMEHHOM
MHUKPOIIPOIIECCOPHON TeXHHUKH. TeopeTnyeckas 4acTh BKIIOYAET M3YyYCHHE OJHOKPHUCTAIBHBIX
MHUKPOKOHTPOJIJIEPOB, OCOOEHHOCTH UX apXUTEKTypbl U BHEIIHUX uHTepdericoB. [IpakTuueckas
9acTh MPENOoiIaraeT MoCTpoeHNe Ha X 0aze YHHUBEPCATbHBIX MUKPOKOHTPOJIJIEPHBIX CHCTEM 10
cOopy 1 00pabOTKH HHPOPMALIUH U YIIPABICHHUIO CIIOKHBIMU CUCTEMaMHU.

1.2. JucuumivHa BXOIUT B  COCTaB  4YacTd, (HOpPMHpPYyeMOH  ydacTHUKAMHU
o0pa3oBaTeNbHbIX OTHOIICHUN, 00pa30BaTeNIbHOM MporpamMmbl BhICIIEro 0Opa3oBaHus (najiee —
OI1 BO).

1.3. IlepeueHb MIaHUPyEMbIX pe3yIbTaTOB OOYUECHHUS 110 AUCLUILTUHE, COOTHECEHHBIX C
IUIaHUpYyeMbIMU pe3yiabTaramMu ocBoeHus OI1 BO.

B pesynbraTe u3yueHUs AUCUUIUIMHBI OOYYaIOUIUIICS TOJDKEH 00JagaTh CIEAYIOLIUMU
KOMITETEHITMSIMH UM UX dacTsMu. KOMIIETEeHIINY U MHAUKATOPHI X JOCTHKCHUS TIPUBEIICHBI B
Tabimue 1.

Tabnuma 1 — [lepeyeHb KOMIETCHIMI ¥ UHAUKATOPOB UX JIOCTHIKCHUS

Konu
Kareropus (rpymnmna) Kon n HanMeHOBaHME WHIMKATOPA JOCTHIKCHHUS
HanMEHOBaHUE
KOMIIETEHIINHU KOMIIETEHIIUH
KOMIIETEHIIUHA

[1K-2.3.1 3HaTh NPUHIMIBI Pa3padOTKH
XapaKTEPUCTUK BAPUAHTOB KOHIIETITYaIbHOM
APXUTEKTYPhI CUCTEM CIIELIUATLHOTO Ha3HAYCHUS

T1IK-2 Criocoben

OCYIIECTBIISATh
yi [1K-2.3.2 3HaTh METO/1bI NPOEKTUPOBAHUS

yIpaBiIcHHUE

MH(OPMALIMOHHBIX CUCTEM
TpeOOBaHUSIMU

[1IK-2.Y.1 ymeTp 11aHupoBaTh MPOEKTHHIE
KOHIENTYaJIbHOTO,

paboThl

[Mpodeccrnonanbubie | GYHKIHMOHATBHOTO U
[1K-2.Y.2 ymeTh onpeaensTh cocTaB padoT 1Mo
KOMIIETEHIINH JIOTUYECKOTO .

pa3paboTke TpeOoBaHMIi U OTpeAeTIEHUIO
MIPOCKTUPOBAHUS 9

KJIFOYEBBIX CBOMCTB CHCTEMBI
MH(OPMALIMOHHBIX

[IK-2.B.1 BnageTs MeTO1aMH IJIAHUPOBAHUSA
CUCTEM

MIPOEKTHBIX paboT
CHELHATBHOTO

[1IK-2.B.2 BnageTh HaBbIKaMU ONPEAEIICHUS
Ha3HA4YECHUS

KJIFOUEBBIX CBOMCTB U OI‘paHI/I‘-ICHI/Iﬁ CHUCTEM
CIICHHUAJIbHOI'O Ha3HAYCHUA

2. Mecro nucuunianssl B cTpykType Ol

JuctunanHa MokeT 6a3upoBaThCsl Ha 3HAHUSX, paHee TPUOOPETEHHBIX 00yJYarOITUMUCS
[IPU U3YUYEHUH CIIETYIOUUX TUCIUIUINH:

— Hudopmaruka

—  OCHOBBI IPOrPaMMHUPOBAHUS

— TexHonorust nporpaMMHUpPOBaHUS

—  Opraauzanust 9BM U BBIYMCIUTENBHBIX CUCTEM

3HaHMs, TOJyYEeHHblE NPU H3YYEHHH MaTepuana JaHHOW JAMCLUUIUIMHBI, MUMEIOT Kak
CaMOCTOSITEJIbHOE 3HAUY€HUE, TAK U MOTYT MCIIOJIb30BaThCsl IPU U3yUEHUU IPYTUX JUCLMILINH!

—  CereBble TEXHOIOTHH

— Cetru OBM u TenekoMMyHUKaIMU

3. O0BeM U TPYAOEMKOCTh JUCIUTUTHHBI




Jlanubie 00 oOmieM 00beMe AMCIUIUIMHBI, TPYIOEMKOCTH OTIEIBHBIX BHIOB y4eOHOM
paboThI 1O TUCIUILIMHE (M paclpeielieHue 3TOH TPYA0EMKOCTH TI0 CeMecTpaMm) IPeACTaBICHbI B

Tabiuue 2.

Tabmuna 2 — O0beM U TPYJOEMKOCTh JUCIUITIIUHBI

o Tpy0eMKOCTb 110 cEMeCTpaM
Bun yuebnol paboTh Bcero NoG N7 P
1 2 3 4

Oowan mpyooemKocmep OUCYUNIUHDL, 4/ 144 3/ 108 1/36
3E/ (4ac)
H3 Hux uacoe npakmuueckoi no020moeKu 34 17 17
Ayoumopnuie 3auamus, BCETo 4ac. 68 51 17
B TOM YHCJIE:

nexru (JI), (gac) 34 34

npaktudyeckue/cemunapckue 3anarus  (I13),

(dac)

naboparopusie padboTsl (JIP), (dac) 17 17

KypcoBoii nmpoekT (padota) (KII, KP), (uac) 17 17

9K3aMeH, (Jac) 27 27
CamocmoamenvHnas paboma, Bcero (dac) 49 30 19
Buo npomesicymounoin ammecmayuu: 3a4er, | OK3.,, Kypc. Ip.
mudd. 3ager, sx3amen (3auet, dudd. 3a4, Jk3.) Kypc. JK3.,

IIp.

4. CoaepxaHue TUCIUIIIINHBI
4.1. Pacnpepnenenue TpyI0€MKOCTH TUCIUIUIAHEI IO pa3eiaM U BUAaM 3aHATHH.
Pa3nensbl, TeMbl AUCHUILIMHBI U UX TPYJOEMKOCTh IPUBEICHBI B Ta0uIe 3.

Tabmmua 3 — Pazesnbl, TeMbl TUCIMILINHBI, UX TPYA0EMKOCTh

Pasnen 4. Cuctema KOMaH1bl MUKPOKOHTPOJIIIEPA 4 4 4
Tema 4.1 KoManasl MUKpOKOHTpOJLIEpA
Tema 4.2 IIpumeps! IporpaMMHUPOBAHHUS
Tema 4.3 IlopTsl BBOAA-BBIBOJIA

Paspnea S. [Ipuemsl nporpamMmmupoBaHus 8 10 4
BHyTpeHHel nepudepun PIC-konTponepa

Tema 5.1.Pabora ¢ MmaccuBamu B maMsATu
PIC16F84

Tema 5.2 Makpocsl B accembnepe PIC16F84
Tema 5.3 MexaHu3M NpepbIBaHUIA.

Tema 5.4 Pabota ¢ sHEeprone3aBUCUMON MaMAThIO
B PIC16F84

Tema 5.5 Pexxum Sleep

Paznen 6. OnHOKpUCTANbHBINA 8-U pa3psIAHBIN 4 8 4
mukpokontpoiep PIC16F87x ¢ pacimupeHHbiMu
BO3MOXKHOCTSIMU

Tewma 8.1.Peructpsr 0011ero Ha3HAYCHUS
PIC16F87x

Tewma 8.2 Peructpsl cienuaabHOTO Ha3HAYCHUS
PIC16F87x

Pazpnen 7. Pexxumbl paboter CCP-momymst 6 4
Tewma 7.1 Pexum Capture CCP-monyns
Tema 7.2 PexxumCompare CCP-momyst
Tema 7.3 PexumPWM CCP-monysnis

Pa3pen 8. Pabora ¢ aHaioroBeIMH CUTrHaJIaMH. 4 4 4
Tema 8.1 Komnoparopsl
Tewma 8.2 Muorokananeubii AL

Pazgensl, TeMbI TUCITUTIIMHEI

Jlekiun
(dac)

113 (C3)
(dac)

JIP
(qac)

KII/KP

(aac) CP (uac)

Cemectp 6

Pazgen 1. OHOKpUCTATBHBIE MUKPOKOHTPOJIIIEPHI
Tema 1.1 O630p pbiHKa 8-pa3psaHbIX
OJTHOKPUCTAIILHBIX MUKPOKOHTPOJUIEPOB

Tema 1.2 OgHOKpHCTaNbHBIE MUKPOKOHTPOJIEPHI
Microchip Technology

O6usiacTi NpUMEeHEeHus

2

HUtoro B cemectpe: 34 17 30
Cemectp 7

BrinonHeHne KypcoBoro mpoekTa 17 19

Hroro B cemectpe: 17 19

Hroro 34 0 17 17 49

Pa3nea 2. OnHOKpHUCTaNBHBIE 8-U pa3psAHbIE
MUKPOKOHTPOJLIEPHI

Tema 2.1 OcoGeHHOCTH O1HOKpUCTaNIBHBIX PIC-
KOHTPOJUIEPOB

Tema 2.2 OcnoBHble napameTpsl PIC-
KOHTPOJIJIEPOB. XapaKTEPUCTUKH.

[TpakTHueckass TOATOTOBKA 3aKJIOYaeTCd B  HEMOCPEJACTBEHHOM  BBIOJHEHHUH
Oo0y4aroIMMHUCS ~ OINpENEeNEeHHbIX  TPYIOBBIX  (YHKUMH,  CBS3aHHBIX C  Oy;ayei
Ipo(heCCHOHAIILHOM EATENbHOCTBIO.

4.2. CoaepxaHue pa3/iesioB U TEM JIEKIMOHHBIX 3aHATHH.
ConeprkaHue pa3/iesioB U TEM JICKIIMOHHBIX 3aHATUH TIPUBEIEHO B Ta0muIe 4.

Ta6Jmua 4 — ConepxcaHI/Ie Pa3AcIOB U TCM JICKOHMOHHOI'O ITUKJIA

Pa3nes 3.0 1HOKpUCTANBHBIM MUKPOKOHTPOJLIED
PIC16F84

Tema 3.1.Apxutexktypa.BHyTpeHHNE pEruCTphI
Tema 3.2 O603Ha4enus nanHoro PIC-
KOHTpoJuIepa

Tema 3.3 Kondurypanus namsti nporpamMmm
Tema 3.4 Kondurypanus namsTi JaHHBIX

Howmep pasnena HazBanue u coaeprkaHue pas/ienoB U TEM JEKIIMOHHBIX 3aHATHI
1 OaHoKkpHuCTAJBHBIE MUKPOKOHTPOJLJICPBI
Tema 1.1 OO630p pbiHKa &-pa3psIHBIX OJHOKPHUCTAIbHBIX
MHUKPOKOHTPOJIIEPOB.

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

Tema 1.2 OpHOKpHCTanbHbIE MHUKPOKOHTpoJuIepbl Microchip
Technology.O6acTu mpuMeHEHHs] B TPOMBITINICHHOW W OBITOBOM




TCXHHUKC.

OnHokpucTaJbHBIE 8-U pa3psiiHble MUKPOKOHTPOJIEPbI
Tema 2.1 Ocobennoctu ogHokpucTasibHbIX PIC-kOHTpOIIIIEpOB.
Hocrouncra. HegocraTku.

Tema 2.2 OcnoBuble mnapamerpsl PIC-koHTposiepoB: pazmep
NaMsTH POrpaMM M THI HaMSITH IpOrpaMM, 00beM ONepaTuBHOM
MaMATH, KOJIMYECTBO IIOPTOB, THUIl YCTPOMCTBA, pEaN3yeMbIC
OCOOCHHOCTH,  JKCIUTyaTallid, THUIl KOpIIyca, CIEIUAIbHbIC
JOTIOTHUTETIbHBIE 0003HAa4YeHHUS . YCIOBHOE OO0O3HAUCHUE HA
NPUHIMIHUATIBHONW cxeme. OCHOBHbIE MOHSATHS. XapaKTePUCTHUKY]
pasmepa O3V, I13Y, EEPROM, makcumanbHas U MUHUMAaJIbHAs]
TaKTOBbIE YaCTOThI, TEMIIEPATYPHBIHA TUANAa30H.

OaHoxkpucTadbHBI  8-M  pa3psiiHBIi  MHKPOKOHTPOJLIEp
PIC16F87x ¢ paciupeHHbIMHA BO3MOKHOCTSIMH

Tema  6.1.Peructper  obmero  HazHaueHuss  PIC16F87x.
OcoOenHoctu  pacmpezneneHuss 1o OaHKaM MaMATH  JUIA
Pa3IMYHBIX MPEICTABUTEIEH ITOTO CEMEMCTBA.

Tema 6.2 Peructpbl cneunuanibHoro HaszHaueHuss PICI6F87x.
CoBmectumocts ¢ PIC16F84.

Peructp OPTION,Peructp TMRO ,Peructp STATUS, Peructp
INTCON,Peructpsl sHepronesaBucumMoil namstu, [IopTel BBOJa-
BbIBOJIa, KOH(UTYypallMOHHON perucTp npepbiBaHUN

OaHokpucTaibHbIi MUKpoKkoHTpOJLIep PIC16F84

Tema 3.1.Apxutektypa. BHyTpeHHUE pETUCTPHI.

0630p apxurekrypsl PIC16F84. CtpykrypHas cxema. CrocoOsl
(dbopMUpOBaHUS TAKTOBOM YaCTOTHI.

Tema 3.2 O603nauenue nanHoro PIC-konTposiepa.

YcinoBHoe  o0O3HAUeHHE  HA  NPUHLUUIUAIBHOH  CXeMme
Hasnauenue BbIBOJOB.

Tema 3.3 Kondwurypauus namaru nporpamm. I[Iporpammuas
MOJIENb.

Opranuzanust naMsITU 113y
KOH(HUTYpaAIIMOHHOTO CJIOBA.

Tema 3.4 Koudurypanus mnamsatu gaHHbIX  .CTpyKTypal
onepatuBHo mamstu PIC16F84. Opranuzanus KOCBEHHOH
aapecanui. BBoa-BbIBO MaHHBIX. BcromorarenbHble PervuCTpHI.
Peructpst STATUS ,OPTION, TMRO, , INTCON

PIC16F&4. CrpykTtypa

CucremMa KOMaHIbl MUKPOKOHTPOJLJIEPA

Tema 4.1 KoMaH 161 MUKPOKOHTpPOJLIEPA.

Apudmerndeckre komanbl, Jlornyeckue omeparuu. Onepanuu
¢ koHcrantamu. Cnasuru. Ilepecbuika. Komanasl ¢ Ourtamu.
Komannpl nepenaun ynpapiieHus.

Tema 4.2 [Ipumepbl nporpaMMHpPOBaHUSL.

Crpykrypa nporpammsl. Teno nporpammsl. [loanporpamMmst.
Tema 4.3 Tloptel BBoga-BeiBoga. PORT A/B. Peructpst TRISx.

IIpuembl nporpamMmmupoBanusi BHyTpeHHell nepudgepun PIC-
KOHTpOJLIepa

Tema 5.1.Pabora ¢ maccuBamu B mamsatu PIC16F84.

Pabora ¢ mMaccuBamu B mocTostHHOW mnamstu. IloxmporpaMmel-
maccuBbl. KocBenHnast anpecanus. PaGora ¢ maccuBamMu B
OINEepaTUBHOMN MaMSTH.

Tema 5.2 Maxkpocel B accemOuepe PIC16F84. Ilpumepsr
ITOJIE3HBIX MAaKPOCOB.

Tema 5.3 Mexanu3m npepbIBaHUN.

Nmvuranmss  BHemHuX  Bo3aeicTBuii Ha  PIC-koHTposmep.
Buemnue u BHyTpeHHue npepsisanud. Peructp INTCON

Tema 5.4 Pabora c sHeproneszasucumoit namstoio B PIC16F84.
Pabota ¢ snHepronesaBucumoil mamsateio EEPROM. Peructps
EEADR, EEDATA, EECON1, EECON2. [Ipumep mporpaMMbl
YTEHUS U 3alIUCU JAHHBIX.

Tema 5.5 Pexxum Sleep. Ocobennoctu Paboter PIC16F B pexume

Pexumbl paborsl CCP-monyans

Tema 7.1 Pexum Capture CCP-moaynsa. Cxema MNOSICHSIOIIAS
peXUM paboTBhI.

Tema 7.2 Pexxum Compare CCP-monyns. CxeMa MOsICHSIOIIAs
pexXUM paboTBhI.

Tema 7.3 Pexxum PWM CCP-monyns. Cxema NosiCHAIOIIask peKuM|
paboTHI.

PaboTa ¢ aHAJIOrOBBLIMU CUTHAJIAMHU.

Tema 8.1. Kommapartopsl. HacTpoiika MUKpOKOHTpoOJUIepa s
paboThl C aHAJIOTOBBIM BHUJOM CHUTHAlIoOB. BpIOOp HCTOYHHKA
OTIOPHOTO HAIPSKEHUSI.

Tema 8.2. Muorokananbubiii ALIL. IIpunnun pabotsl. Croco6

IIPOrPaMMHOTO  MEPEKITIOUYEHHUS KaHaioB.  TodHOCTH
npeoOpas3oBanus . Bpemst npeobpazoBaHusi.
4.3. Ilpaktuueckue (ceMUHAPCKUE) 3aHATHS
TeMbl IpakTUUECKUX 3aHATHH U UX TPYJOEMKOCTb IPUBECHBI B TAOIHIIE 5.
Tabnuna 5 — [IpakTuueckue 3aHsATHs U UX TPYJIOEMKOCTh
N3 Hux Ne

No
n/a

TeMbl MpakTU4YECKUX
3aHATUN

@OopMBI IPAKTUYECKUX | TPyIOEMKOCTb, |MPAaKTHYECKOM |pa3iena

3aHATHI (dac) MMOATOTOBKH, | IWCITHIT

(gac) JIMHBI

VY4eOHbIM IIJIaHOM HE TPeyCMOTPEHO

Bcero

4.4. JlaGopaTOopHbIE 3aHATHUS
Tembl 1a00paTOPHBIX 3aHATUN U UX TPYAOEMKOCTh PUBEJCHBI B TabuIE 6.

Tabnuua 6 — JIabopaTopHble 3aHATHS U UX TPYI0EMKOCTb

Sleep. Cioco0bl BbIBOIa MUKPOKOHTPOJLIIEpa U3 pexnmMa Sleep.

N3 Hux Ne
Ne HaumenoBanue 1abopaTopHbIX paboT TpyROEMKOCT®, | MPAKTHHIECKOH | pasaera
n/m (gac) MTOATOTOBKH, | JACIIMII
(dac) JIUHBI
Cemectp 6
1 | MPLAB —cpena pa3paboTku nporpamm Juist 2 1,2
MHUKPOIPOLIECCOPHBIX CUCTEM.
2 | Apxurektypa PIC16F84. OcHOBHBIE IpUEMBI 2 1,3
IPOrpaMMHUPOBAHUSI.
3 | Apxurekrypa PIC16F84. BriBog 2 3,4




[udp/
URL anpec

bubnuorpaduueckas ccpiika

KommuaecTtBo 3K3eMILIsIpoB B
Oulimoreke

(KpOoMe 3JIEKTPOHHBIX SK3EMILISIPOB)

004.312 4
92

Suenkos, B.C. MUKpOKOHTpOJLIEPHI
MicroChip: mpakTuyeckoe pyKoBOJICTBO/
B.C. Auenkos. — 2-e uza.. — M.: 'opsiuas
ymuus — Tenexom, 2008. — 280c.

2

nH(opManuy Ha CBETOANO bl OTIPOC KHOTIOK.

4 | IlpepbiBanus. 2 5

5 | JluHamuueckasi MHAMKALIKS. 2 3,5

6 | [logmporpammei-maccuBbl. ASCII kon 2 4
CHUMBOJIA.

7 | BeiBox nndopmanuu Ha 2 5,6,7
CEMHUCErMEHTUPOBAHHBIN MHIUKATOP.

8 | Tumbl mocenoBaTeIbHBIX HHTEPHEHCOB. 1 6

9 | CB3b ¢ nepCOHATIbHBIM KOMITBIOTEPOM T10 2 6,7,8
MOCIIeI0BATEILHOMY HHTEPGhEHCY.

Bcero 17

4.5. BbINIOTHEHUE KyPCOBOTO MPOEKTa/ KypCOBOM pabOTHI

Ienb KypcoBoro nmpoekra: BollosiHeHnE UHANBUTyalIbHOTO IIPOEKTHOIO 3aJaHUs 110
Teme: «Pa3paboTka 1 0TJIaKa B3aMMOAEHCTBUSI MUKPOIIPOLIECCOPHOM CUCTEMBI € pa3IMYHbIMU
BUJIaMHU UCTOYHUKOB HH(OpMAaLUU U UHTEep(eicoB (yKazaTh TUI HHPOpPMAIUU U UHTEpdeiica)y.

Hanpumep, «Pa3paboTka u oTiaaka cuCTeMbl BBOJIa
YacoB npakTU4eCcKOi moAroToBKu: 17

[IpuMepHBbIe TeMbI 33JJaHUI HA KypCOBOM NpOEKT npuBeeHsl B pasaene 10 PIT/L.

4.6. CamocrosTenbHas paboTa 00y4aromuxcs

Bunbl caMmocTosiTenbHON PabOTHI M €€ TPYJ0EMKOCTh ITPUBEICHBI B Ta0IHIIe 7.

Tabnuna 7 — Buasl camocTosTenbHON pabOThl U €€ TPYA0EMKOCTh

004.312.46
B19

Bacunbes, A.E. MUKpPOKOHTpOJLIIEPHI.
PazpaboTka BcTpanBaeMbIX MPHIIOKEHHIA:
VYueonoe nmocodbue/ A.E. Bacunnes; c.-
[Terep6. roc. monurexH. yH-T. — CII6.: U3a-
Bo CIIOI'TIY,2003. — 211 c.

17

004 M 12

Marpa, FO.C. MUKpOKOHTPOJUIEPHI CEPUU

8051 : mpaktuueckuit moaxoxn/ F0.C. Marna.

— M.: IMK Ilpecc, 2008. — 228 c.

004.3 E 26

EBctudees, A.B. Mukpokontposiepst AVR

cemeirictBa Tiny u Mega ¢pupmbr ATMEL/

A.B. EBctudees. — 4-¢ uzn.. — M.:JIOJI1OKA-

XXI, 2007. - 560 c.

004.31 52

['mapmreitn, M.A. MUKPOKOHTPOJLIIEPBI
cmermanHoro curHana C8051Fxxx ¢pupmel
Silicon Laboratories 1 ux IpuMeHEHUE :
OIMCaHME AITOPUTMOB HIiporpamm / M. A.
['mapmreitn. — [porp.. - M.: IOJI2KA-
XXI, 2008.

Kosanes C.1. MeTtonnueckue ykazaHus K
BBINOJIHEHUIO JTJabopaTopHbIX padot (JI.P.1-
JI.P.9). 2012r.

DNEeKTPOHHBIN pecypc Kadeapsl

Kosanes C.1. MeTonnueckue ykazaHus K
BBITIOJTHEHUIO KypCOBBIX padoT (Onucanue
71a00paTOPHOTO OTIAJT0YHOTO

KOMIUIeKca). YueOHoe nmocooue B
a7eKTpoHHOM BuJe. 2008r.

DNEeKTPOHHBIN pecypc Kadeapsl

Bua camocrositensHOM paboTh BSIZZO’ Cewmectp 6, uac Cemectp 7, uac
1 2 3 4
M3y4eHne TeopeTHIeCcKOro MaTepuana 6 6
nucuurnHel (TO)
Kypcosoe npoektuposanue (KII, KP) 19 19
Pacuerno-rpaduueckue 3ananus (PI'3)
Beinmonuenue pedepara (P)
[ToaroToBka K TeKyuemMy KOHTPOIIIO 20 20
ycneBaemoctu (TKVY)
Jomamrnee 3ananue ([13)
KonTponbubie pabotel 3a04uHNKOB (KP3)
IToaroroBka K mMpoMeXyTOYHOU 4 4
atrecrauuu (ITA)
Bcero: 49 30 19

5. IlepedyeHn yueOHO-METOUYECKOTO 00ECTICUCHUS
JUIS CAMOCTOSITENIbHON PaboThl 00yUarOMUXCs [0 JUCHUIUTMHE (MOJTYIIIO)
Y4eOHO-MeTOAMYECKE MaTepHasbl Il CaMOCTOSITEIbHON pabOThl 00yYaromMXCsl yKa3aHbl B

1.1 pa3aenos 6-11.

6. HepequL MEYAaTHBIX U IJICKTPOHHBIX y‘-IC6HBIX U3TaHUHU

[lepeueHb nevaTHBIX U 3JIEKTPOHHBIX YUEOHBIX U3/IaHUM IIpUBENIEH B TabauIe 8.
Tabnuua 8— [lepeyeHb MevYaTHBIX U IEKTPOHHBIX YUEOHBIX U3AaHUH

004.312 3-16

3aen, H.M. Pagnomroburensckue
KoHcTpyKuuu Ha PIC-

MUKpoKoHTpoJuiepax.kH.4/H.W. 3aem. —
Kwues: MK-IlIpecc, 2008. — 336 c.:

681.511
(TYAI)/II79

[TpoekTHpOBaHUE CPEACTB KOHTPOJIS U
JMAarHOCTHKH C DJIEMEHTAMH BBICOKOM
UHTETpaluu: MeTouuecKue YKa3aHus K
BBITIOJTHEHUIO JIabopaTopHbIX padot / C.-
[Terep6. roc. yH-T a3pOKOCM.

npubopoctpoenust; Coct. C. U. Kopanes, B.

A. Tony6xos. - CI16.: PUO I'VAII, 2005. -
22 c.: puc., Tadm..

10




C71 Cnepanckuii, B. C. Curnanbasie 20
MHUKPOIIPOLIECCOPHI U X IPUMEHEHUE B
CUCTEMax TEJICKOMMYHMKALUN U
AIIEKTPOHUKH: yuebHoe nocobue/ B. C.
Cnepanckuii. - M.: ['opsuas quHus -
TenexomMm, 2008. - 168 ¢

10. OueHouHbIE CpeACTBA [JIs1 MPOBEACHUS TPOMEKYTOUHOM aTTECTAMU
10.1. CocTaB OLIEHOYHBIX CpPEICTBIUIA IPOBEAEHUS NPOMEXKYTOYHOW aTTecTaluu
o0ydaromuxcs 0 TUCIUIUINHE pUBeieH B Tabmuie 13.
Tabnuna 13 — CocTaB O1IEHOYHBIX CPEACTB JUIsl IPOBEACHUS IPOMEXYTOUYHOM aTTecTalluu

Bua npomMeXyTO4HOM aTTecTaluu IlepedyeHb OLICHOYHBIX CPEACTB

DK3aMeH Crmmcok BOIIPOCOB K 3K3aMCHY,;

7. IlepedeHb 3JEKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
UH(POPMALMOHHO-TEIEKOMMYHUKAIIMOHHOU ceTn «IHTepHeT»
Ilepeuens DIIEKTPOHHBIX 00pa3oBaTeNbHbIX pecypcoB MH(POPMALIMOHHO-
TEJIEKOMMYHUKAaLIMOHHON cetu «VHTepHeT», HEOOXOAUMBIX JJii OCBOCHHUS JUCLUIUIMHBI
npuBezieH B Tabnuue 9.

DKcrepTHas OLEHKa Ha OCHOBE TPeOOBaHUH K

BrinonHeHne KypcoBoro mpoekra
COJIEP’KaHUIO0 KYPCOBOT'O IIPOEKTA.

Tabmuua 9 — IlepedyeHb SJIEKTPOHHBIX OOpPA30BATEIBHBIX PECYpPCcOB HHGPOPMALMOHHO-
TEJIEKOMMYHUKAIMOHHOU cetu «MHTepHeT»

URL anpec HanmenoBanue
www.microchip.ru Microchip Technology.

10.2. B kadecTBe KpHUTEpHUEB OIIEHKH YPOBHSA C(HOPMHUPOBAHHOCTH (OCBOCHMS)
KOMITETEHITMI O0ydYaloNMMUCS MPUMEHSIETCS S-0ayThbHas MIKaia ONEHKHA chOopMHpPOBAHHOCTH
KOMIIETEHIINH, KOoTopas npuBeaeHa B Tabmuie 14. B TeueHne cemecTpa MOXKET HUCIOJIB30BATHCS
100-6anmnpHas  ImKaja  MOAYJBHO-PEUTHHIOBOM  CHCTEMbl  YHHBEpPCUTETA,  IIpaBHIIa
UCIIOJIb30BAaHUS KOTOPOM, YCTaHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJbHBIM HOPMAaTUBHBIM aKTOM
I'VAIL
Tabnuma 14 —Kputepuu olieHKH ypOoBHS C(hOPMUPOBAHHOCTH KOMIIETEHIIUI

8. IlepeueHb HHMOOPMAIIOHHBIX TEXHOJIOTHI
8.1. IlepeyeHp mporpaMMHOTO OOECIIEYCHHUS, HCIOJIB3YEMOT0 NpPH OCYIIECTBICHUU
00pa30BaTEILHOTO MPOoIecca M0 JUCIUIIIHHE.
[Tepeuenp UCTONIB3yEeMOro MPOrPaMMHOTO OOecIieueHHs peicTaBieH B Tadmuie 10.

Tabmuna 10— [TepeueHr mporpaMMHOT0 00€CIICUCHHS

Or11eHKa KOMITETEHITHN

Xapakrepuctrka chOpMUPOBAHHBIX KOMIIETEHIIUA
5-0aiUIbHAs IIKaIa paKTep (bopvmp

Ne i/ HanmeHnoBaHue

nporpamMma otaaauuk Microchip MPLAB 8.5 — Gecrunathas fuia yueOHBIX 1emneit

1
2 OC Windows XP u BbliIe
3 [Taker MS Office

OO6yuaromuiics:

— 11y0OOKO ¥ BCECTOPOHHE YCBOWII IIPOTPaMMHBINA MaTepua;

— YBEPEHHO, JIOTUYHO, MOCJIEI0BATEILHO U TPAMOTHO €TI0 U3JIaraeT;

— OMUPAsICh HAa 3HAHMS OCHOBHOW W JIOMIOJIHUTEIBHOW JIUTEpaTypHlI,
«OTIIMYHO» TECHO CBS3bIBAE€T YCBOCHHBIC HAYYHBIC IMOJIOKEHHS C MPAKTUYECKOU
«3a4TEHO» JIeATEILHOCTBIO HAIIPABJICHUS,

— yMeJ0 000CHOBBIBAET U apTYMEHTHUPYET BBIIBUTACMbIC UM HJICH;

— JIeJIaeT BBIBOJIBI U 0000IIEHMS;

— CBOOOJTHO BJIQ/ICET CUCTEMOM CITCIIUMATM3UPOBAHHBIX MIOHIATHH.

— npaBmiIbHO BRINOJHUI 0T 90% 10 100% TecToBBIX 3aaHui

8.2. Ilepeuenn MH(}OPMALIMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEeMbIX npu
OCYIIECTBIICHUU 00Pa30BaTEILHOTO MPOIlecca MO JUCIUILTHHE

[lepeuenpr UCHONB3YEMBIX HMH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM TMPEJICTaBICH B
Tabauie 11.

Tabnuua 11— IlepedyeHb HHPOPMALIMOHHO-CIIPABOYHBIX CUCTEM

No /1t HanmenoBanue

OOyuarommiics:

— TBEPJIO YCBOWI MPOTPAMMHBIN MaTepuaj, rPaMOTHO | 1O CYIIECTBY
U3JNIaraeT ero, ONUpasich Ha 3HaHUS OCHOBHOM TUTEPaTyPHI;

— HE JIOMYCKAaeT CYIIECTBEHHBIX HETOYHOCTEH;

«XOPOIIIO» — YBSI3bIBACT YCBOCHHBIC 3HAHUS C TPAKTHUYECKOH JIEATEIHHOCTHIO
«3aUTEHO) HaIPABIICHUS;

— apryMEHTUPYET Hay4YHbIE TIOJIOKEHUS;

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— BJIQJICET CHCTEMOH CIIeNaTN3NPOBAHHBIX TTOHSITHH.

— npaBWILHO BEITTOIHWI OT 70% 10 89% TecTOBBIX 3aMaHuii .

He npenycmorpeno

9. MarepuanbHO-TeXHUYECKas Oa3a
CoctaB  MaTepUaIbHO-TEXHUYECKOH  0a3bl, HEOOXOIUMOW Uil  OCYIIECTBICHUS
00pa3oBaTenbHOrO Mpoliecca Mo JUCHUIIIHHE, TPe/ICTaBleH B Tabnuiel?2.

Tabnuna 12 — CoctaB MaTepHallbHO-TEXHUYECKON 0a3bl

Ne HaumeHoBaHMe coCTaBHON 4acTu Howmep aynutopun
n/m MaTepUaIbHO-TEXHUUECKOH 0a3bl (pu HEOOXOMMOCTH)

— o0yyJaronuiicst yCBOMJI TOJIBKO OCHOBHOM NMpOrpaMMHBIM MaTepHal,
[0 CYIIECTBY M3J1araeT €ro, ONMMpasch HAa 3HAHUSA TOJIBKO OCHOBHOM

JUTEPaTypHI;
— JIOIyCKaeT HeCYIIECTBEHHbIE OIIMOKN 1 HETOUHOCTH;
«YJIOBIIETBOPUTENBHO» | — UCHIBITBIBAET 3aTPYJHEHHUS B MPAKTUYECKOM NPUMEHEHUM 3HAHUUN
«3a4YTEHO» HAIPaBIICHUS;

— cnabo apryMeHTUPYET Hay4IHBIC MTOJIOKEHNS,

— 3aTpyaHseTCs B OPMYIUPOBAHUHN BBIBOJIOB  0000IIEHNUI;

— YaCTUYHO BJIAJEET CUCTEMON CIEMAIU3UPOBAHHBIX TTOHITHIA.
— IPAaBUJIBHO BBINONHUI OT 51% 110 69% TECTOBHIX 3aNaHHUH .

JlexuMoHHas ayuTOpHs

KomMmnbroTepHslii k1acce

3 YuranpHbIA 3a1 OMOIMOTEKU

— oOyyaroluiicss He YCBOWJI 3HAYUTENbHOM dYacTh MpPOrpaMMHOTO
Marepuana,

— JIONyCKaeT  CYIICCTBCHHBIE  OIMMMOKA W  HETOYHOCTH  IPH
paccMOTpEeHHH MPOoOJIeM B KOHKPETHOM HaNPaBICHUY;

— UCTIBITHIBAET TPYJHOCTH B MPAKTUYECKOM MPUMEHEHUH 3HAHMIA,

— HE MOXET apryMEHTHPOBATh HAYYHBIC ITOJIOKCHHUS;

— He GOopMYIUPYET BHIBOAOB U 000OIIECHHIA.

«HCYOOBJICTBOPUTCIIBHO»
«HEC 3a4YTCHO»




Or11eHKa KOMITETEHITUH

5-OayUIbHAs IKaIa

XapakTeprcTrka c(hopMUPOBAHHBIX KOMITCTCHITHIA

o *F
— IIPAaBHUJIbHO BBIITOJIHUII MCHCC 51% TecTOBBIX 3aJaHuMu .

10.3. TunoBbie KOHTPOJIBHBIC 3a/IAHUS UM UHBIE MaTEPHUAIIbI.
Bomnpocs! (3amaun) nms sKk3ameHa npeicTaBiieHbl B Taduuie 15.

Tabmuma 15 — Borpocs! (3agaun) 115 2K3aMeHa

35 Pabora taiimepa-cuerunka TMR2 B PIC16F87x

36 Crpykrypa koHburypanmonHoro ciosa T1CON

37 Crpykrypa koHpurypammonnoro cioa T2CON

38 Pexxumbl pabotel CCP-momyis

39 Pexxum Capture CCP-monynst

40 Pexxum Compare CCP-monynis

41 Pexxum PWM CCP-moyist

42 Opranu3anys aCHHXpOHHOM MOCJIEI0BATEILHOCTH Mepeadu B

PIC16F87x

Bormpocsr (3amaun) nis 3auera / qud . 3adera npeacTaBieHsl B Tabnuie 16.
Tabnuma 16 — Bonpocs! (3agaun) s 3auera / audd. 3auera

Kon
Ne i/ [Tepeuyens BonmpocoB (3a1a4) 1S IK3aMeHa HHKATOPA

1 O0630p pbIHKA 8-¥ pa3psIHBIX OJHOKPUCTAIBHBIX I1K-2.3.1
MHUKPOKOHTPOJIIIEPOB [1K-2.3.2

2 CewmeiicTBa OJTHOKPUCTATBLHBIX MUKPOKOHTPOJIIIEPOB (PUPMBI [IK-2.V.1
Microchip Technology. OcaoBubie mapamerpst PIC- [IK-2.¥.2
KOHTPOJIJIEPOB [IK-2.B.1

3 Vcnosubie 0603uaueHust PIC-KOHTpoILIEpOB IIK-2.B.2

4 0630p apxutexTypsl PIC16F84

5 VYcaosuoe obo3naueHue PIC16F84. Haznauenne BLIBOIOB.

6 Crioco0s1 hopmupoBanus TakToBOM yacToThl st PIC16F84

7 CrpykTtypa koHpurypammonsoro ciosa PIC16F84

8 Crpykrypa oneparuHoil mamsitu PIC16F84

9 Peructp STATUS PIC16F84

10 Peructp OPTION PIC16F84

11 Cucrema xomang PIC16F84

12 Pabota ¢ maccuBamu B noctosgsHHOM mamsitu PIC16F84

13 Pabora ¢ maccuBamu B onepatuBHO# mamsatu PIC16F84

14 Makpocs! B accembiaepe PIC16F84

15 Mmuranus BHenHux coosrtuii B MPLAB

16 Mexanusm npepsiBanuii B PIC16F84

17 Peructp INTCON B PIC16F84

18 Tunst copocoB B PIC16F84

19 Pabota ¢ sHepronezasucumoii namsteio B PIC16F84

20 Pabora PIC16F84 B pexume Sleep

21 Opranuzanys aCHHXpOHHOM MOCIIEI0BATEIbHON ITepe1adn
nmaugbeix g PIC16F84

22 OcHoBHble xapakTepuctuku ceMerctsa PIC16F87x

23 Buytpennsis crpykrypa PIC16F87x

24 Omnucanue BriBOJI0B PIC16F87x

25 Opranmzanus namstu [13Y PIC16F87x

26 Opranmzanus namsata O3Y PIC16F87x

27 Peructp STATUS PIC16F87x

28 Peructp OPTION PIC16F87x

29 Peructp INTCON B PIC16F87x

30 Ocob6ennoctu BeimoaHerust komanasl GOTO B PIC16F87x

31 Ocob6ennoctu BeinoaHenus komanasl CALL B PIC16F87x

32 Pabota taiimepa-cuetunika TMRO B PIC16F87x

33 Pabora Taitmepa-cuerurika TMRO B PIC16F84

34 Pabota taiimepa-cuetunka TMR1 B PIC16F87x

Ne i/t

Kon

Ilepeuens BompocoB (3ama4) mJid 3a4eTa / Iu . 3a4ycra
p P ( A )H A (b(b HHAUKATOopa

Y4eOHBIM MJIAHOM HE MPEAYCMOTPEHO

HepequL TEM JIs1 BBIIIOJIHCHHUSA KYpPCOBOI'O HpOCKTa/ KprOBOﬁ pa6OTI>I MpCaCTaBJICHDbI

B Tabauue 17.

Tabnuua 17 — IlepeueHb TeM JIsl BHIIOJIHEHUSI KYPCOBOTO MPOEKTa / KypCOBOM paboThI

Ne i/t

[TpuMepHBIii TepedeHb TeM TS BBITOJIHEHUS KYPCOBOTO IMPOCKTa/ KypCOBOM
paboThI

Yacts 1. Boibop B meHro. 2 sipyca. [lepBsiii- 5 31-T0B, BTOpOii — 3 311-Ta.
[Tocne BeIOOpa HIKHETO YPOBHS — 3BOHOK. T.€. IPHIMEPHO KaK B COTOBOM
TenedoHe. (Harmpumep: B epBoM spyce 5 pamunuii, BO BTOpOM sipyce — IJis
Kaxon pamunuu 3 TenedoHa (oM., pad., Mo0.), BIOOp TenedoHa —
MMUTAIMS TeJl. 3BOHKA)

Yactp 2. CoxpaHeHue BO BHELIHEH 3HEPTOHE3aBUCUMON MMaMATH
MIPOMEXKYTOYHBIX JAHHBIX U MOCIEAHET0 pe3yibTaTra paboThl MPOTPaAMMBI.
CBsi3b C BHEIIHEW mamsiThio — 10 npoTokoiry 12C.

Yacte 1. BBoguTCs mecTHaALIATEPUYHOE YUCIIO B BEpXHEN cTpouke. [1pu
Ha)KaTUW Ha KHOIIKY-OKOHYAaHHUE BBOJA U B HIDKHEW CTPOKE JOJIKHO
nosiBUTCS 10-MUHOE YMCII0, pABHOE BEPXHEMY.

Yactp 2.CoxpaHeHHEe BO BHEILIHEH YHEPrOHE3aBUCUMOI MaMsITH
MIPOMEKYTOUHBIX JIaHHBIX U TIOCJIETHETO pe3yibTaTa paboThl IPOrPaMMBI.
CBsi3b C BHENIHEH mamsiThio — 1o npoTokoury 12C.

Yacts 1. Pexiiama — opranuszoBaTh O€ryuryro CTpOKy. - KHOIKa
YIpaBIsIeT HalpaBJIeHueM Oera , KH.2 — IEPeBOANT CTPOKY BBEPX HIIM BHH3,
3-51 KHOTIKA PEKUM LIUKIMYECKOT0 CABHIa, KOTJa IB€ CTPOKH 0OBEANHSAIOTCS
B OJTHY JUTMHHYIO 32-X CHMBOJIEHYIO CTPOKY, IO KOTOPOH IUKINYECKU
JIBYDKETCSI peKJIaMHasi CTPOKA.

Yactp 2.CoxpaHeHHEe BO BHEILIHEH YHEPrOHE3aBUCUMOM MaMsITH
MIPOMEKYTOUHBIX JIaHHBIX U TIOCIIETHETO pe3yibTaTa paboThl IPOTrPaMMBI.
CB#3b ¢ BHENIHEN MaMATHIO — 10 npoTokoay 12C.

Yacts 1. BBoa u mpeobpa3oBanue 1BOMYHOTO YKcia (B EPBON CTPOKE) B
JeCSITUHYHOE (BO BTOPOU CTPOKE)

Yactp 2. CoxpaHeHUe BO BHEIIHEN SHEPTOHE3aBUCUMOM NTaMATH
MIPOMEXYTOUHBIX JAHHBIX U MOCIEAHET0 pe3ysbTaTta paboThl IPOTrpaMMBbl.
CBs13b ¢ BHEIIHEN NaMAThIO — 110 poTtokoiy 12C.

Yacte 1. [IpousBenenue nByx uucen. BBoa nepBoro yucia B MepBOM CTPOKE,
BTOPOTO - BO BTOPOH, PE3ybTaT — BO BTOPOM. Ecim pe3ynbprar He
ITIOMENIAETCS] BO BTOPYIO CTPOKY - 3BOHOK.

Yacts 2. COXpaHeHI/IC BO BHEIIIHEH 3HepFOHe3aBI/ICI/IMOI>'I IHaMsITH




POMEKYTOUHBIX TAHHBIX U MOCIEIHETO pe3yibTaTa paboThl MIPOrpPaMMBbI.
CB43b ¢ BHENTHEN MaMsIThiO — 0 npoTokoiy 12C.

Yacts 1. Ynopsaounsanue uudp B crpoke. McxoaHoe yuciio (AecaTHIHOE)
BBOJIUTCS B BepXHeil cTpoke. [1o OkoHUaHUM BBOJIA B HIDKHEH CTpPOKE
MOSIBJISIETCS YIOPSA0OYCHHBIN HAa00p 1udp 3TOTO Uncna. (I01. 3aaHue -
BBIOPOCUTD OJIMHAKOBBIC I PHI)

Yacts 2. CoxpaHeHHe BO BHEIIHEN S3HEPIOHE3aBUCUMOM MaMsITH
POMEKYTOUHBIX JIAHHBIX U TIOCJICHETO Pe3ysibTaTa paboThl MIPOrPaMMBbI.
CBs13b C BHENIHEH namsiThio — 1o npoTtokouy 12C.

Yactp 2. CoxpaHeHue BO BHEIIHEN SHEPTOHE3aBUCUMON MTaMATH
IIPOMEKYTOUHBIX IaHHBIX U MOCIEHETO pe3yibTaTa paboThl IPOrPaMMBI.
CBsi3b € BHEIIHEN nmamsiThio — 1o npoTtokoiy 12C.

Yactse 1. BeiBonurcs ctpoka “BOSS” B cepenHe BepxHEl CTPOKH.
KHonkamu ocyIecTBIIsSIeTCS CIBUT CTPOKH B YEThIpEX HampaBieHusX. Bee
CABUTU IUKIUYECKHE.

Yacts 2. CoxpaHeHHE BO BHEIIHEN S3HEPIOHE3aBUCUMOM MaMsITH
IIPOMEKYTOUHBIX JAHHBIX U MOCIEAHETO Pe3yJibTaTa padoThl MPOTrPAMMBI.
CBsi3b C BHENIHEH namsiThio — 1o npoTtokony 12C.

14

Yacte 1. BBoasTcsa nBa uncia. [lepBoe — B BepxHEW CTPOKE — BTOPOE — B
HkHel. Tpebyercst onpeaeanTb, MOXKHO JIM BTOPOE MOIYYUTh U3 TIEPBOTO
nepectaHoBkoi 1udp. Ecnu ga — 3B0HOK.

Yactp 2. CoxpaHeHue BO BHEIIHEN 3HEPTOHE3aBUCUMON MTaMATH
MIPOMEXYTOYHBIX JAHHBIX U MOCIEAHET0 pe3yybTaTta paboThl IPOTrPaMMBbI.
CBsi3b € BHEIIHEN nmamsiThio — 1o npoTtokouy 12C.

Yacte 1. BBoguTcs uncio, KOTOpoe paclieHuBaeTCsl Kak JeCITUIHOE
sHauenne ASCII — kona (B unrepsaine 30..50). Ha BTopoii cTpoke
0TOOpaxkaeTcss CMHMBOJI C TAKUM KOZOM. MOYKHO BBOJUTH HECKOJIBKO UHCE
MOAPSI, IPH 3TOM BCE, UTO paHEe BHIBEACHO, CIBUTAETCS BIIPABO.

Yacte 2. CoxpaHeHue BO BHEITHEH SHEPTOHE3aBUCUMO MaMATH
MIPOMEKYTOUHBIX TAaHHBIX M MOCIEAHETO Pe3yibTaTa paboThl MPOrPaMMBI.
CBsi3b C BHEIIHEHN NamsThi0 — 110 npoTtokouy 12C.
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Yacte 1. BoasTca nBa uncia. [lepBoe — B BepxHEW CTPOKE — BTOPOE — B
HxkHEH. Tpedyercs onpeaenuTh, MOXKHO JIM BTOPOE TIOMYYUTh U3 TIEPBOTO
3epKaJbHBIM OTPAXKEHHEM IOCIIeA0BATEILHOCTH IUbp. (HampuMep : yucia
127556 u 655721 - 3BOHOK)

Yacte 2. CoxpaHeHHE BO BHEIIHEH YHEPrOHE3aBUCUMON MaMsITH
MIPOMEXKYTOYHBIX JAHHBIX U MOCIEIHETO Pe3yibTaTra paboThl MPOTPAMMBI.
CBs3b ¢ BHENIHEN MaMAThIO — 1o npoTokoay 12C.

Yacts 1. B BepxHeii ctpoke BeBoAUTCS pasa (Jrodast - NpuayMaTh CaMHIM).
KHonkamu Kypcop moABOIUTCS MO HYXHYIO0 OYKBY, KOTOpas pu ee
BbIOOpPE OMYCKAETCS HA HUXKHIOIO CTPOKY U CABUTAETCS BIUIOTHYIO K JIEBOMY
Kparo (K paHee BbIOpaHHBIM OyKBam), r1ie GOpMHUPYETCS CIOBO U3
BBIOpPAHHBIX OYKB.

Yacte 2. CoxpaHeHue BO BHEITHEH SHEPTOHE3aBUCUMOM MaMATH
POMEKYTOUHBIX JTAHHBIX U TIOCJIEIHETO Pe3ysbTaTa paboThl MPOrpaMMBbI.
CBsi3b C BHEIIHEHN NamsThi0 — 1o npoTtokouy 12C.
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UYacts 1. BBoagsrcs uncno B BepxHen cTpoke. Bo BTopoit cTpoke Hano
BBIBECTH COOOIICHHUE - IPOCTOE ATO YKCiI0 Mk HeT. (Yucio <999.
Hcnonp30BaTh CIIMCOK MPOCTHIX YMcen 10 31 ¥ MpoBEpsITh UX KaK JIEIUTENN
BBEJICHHOTO YHCJIA.)

Yactp 2. CoxpaHeHue BO BHELIHEH 3HEPTOHE3aBUCUMON MTaMATH
MPOMEKYTOYHBIX JIAaHHBIX U TIOCIIETHETO Pe3ysibTaTa paboThl IPOTrPaAMMBI.
CBsi3b € BHEIIHEH mamsiThio — 10 npoTokouy 12C.

10

Yacts 1. BBoauTCS mIECTHAAIATEPUYHOE YUCIIO B BepxHEH cTpouke. [Ipu
Ha)XKaTUH HA KHONKY-OKOHYaHUE BBOJA U B HUOKHEW CTPOKE MOSBIISIETCS
JIBOMYHOE YHUCIIO, PABHOE BEPXHEMY.

Yacte 2. CoxpaHeHue BO BHEIIHEN SHEPTOHE3aBUCUMOM ITAMATH
IIPOMEXKYTOUHBIX JAaHHBIX U MOCIEAHETO Pe3yJibTaTa padoThl MPOTrPAMMBI.
CBsi3b C BHEIIHEHN NamsThi0 — 1o npoTtokony 12C.
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Yacts 1. Tect peakunn yenoseka. C IOMOILBIO FeHEPATOPA
NICEBJIOCTYYalHBIX YMCEN OPraHU30BaTh BBIBOJ] CIyYalHBIX ABOUYHBIX
qucel B BEPXHIOIO CTPOKY. Bpems dukcanuu yncna — 1 cek. 3a 310 BpeMs
HaJ0 ONpPEeAEIUTh YETHO UM HET YKMCIIO €UHUL] B UUCIIE U HAXKATh OJIHY U3
IBYX KHomok. ITpu HenmpaBmIIbHOM Ha)kaTUH — 3BOHOK. Bo BTOpoii cTpoke
BBIBOJIATCS YKCJIA PABUIIBHBIX Y HETIPABUIIbHBIX HAXaTHM.

Yactp 2. CoxpaHeHHe BO BHEIIHEN SHEPTOHE3aBUCUMON NTaMATH
MIPOMEXYTOUHBIX JAHHBIX U MTOCIEAHETO pe3ybTaTra paboThl IPOTrPaMMBbl.
CBs13b ¢ BHEIIHEN NaMAThIO — 110 potokoiy 12C.

11

Yacts 1. BBoauTCS mIECTHAAATEPUYHOE YUCIIO B BepxHEH cTpouke. [Ipu
Ha)KaTUH Ha KHONKY-OKOHYaHUE BBOJA U B HIDKHEW CTPOKE MOsBIsieTcs 8-
PUYHOE YHCII0, PABHOE BEPXHEMY.

Yacte 2. CoxpaHeHue BO BHEIIHEN SHEPTOHE3aBUCUMOM MAMATH
IIPOMEXKYTOUHBIX JAHHBIX U MOCIEAHETO Pe3yJibTaTa padoThl MPOTrPAMMBI.
CBsi3b C BHENIHEHN NamsThi0 — 1o npoTtokoay 12C.
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Yacts 1. Tect peakiuu yenoBeka. C TOMOIIBIO TeéHEepaTopa
TICEBJIOCTYYaTHBIX YMCEN OPraHU30BaTh CIyYaiHbIM BHIBOJI CIIOB “JeBast
KHOMKa” ¥ “‘TipaBasi KHOTIKa”. Bpems mokasa cioBa — 0.5 cek. 3a 310 Bpems
HAJ0 HAXXaTh OJIHY U3 ABYX KHOMOK. [Ipy HempaBMIbHOM Ha)KaTUU — 3BOHOK.
Bo BTOpOI#i cTpOKE BHIBOASTCS YUCIIA IPABMILHBIX U HETIPABUITHHBIX
HA)KATHUM.

Yactp 2. CoxpaHeHue BO BHEIIHEH SHEPTOHE3aBUCUMON MaMATh
MIPOMEXYTOYHBIX JAHHBIX U MOCIEAHETO pe3yibTaTra paboThl MPOTPaAMMBI.
CBsi3b C BHEIIHEHW mamsiThio — 10 npoTokoury 12C.

12

Yacts 1. BBOAUTCS BOCBMEPUYHOE YHCIIO B BEpXHEH cTpouke. [Ipu Haxkatnn
Ha KHOINKY-OKOHYaHUE BBOJA U B HW)KHEW cTpoke nosiBisiercs 10-nuHoe
YHCIIO, PABHOE BEPXHEMY.

Yacte 2. CoxpaHeHuE BO BHELIHEN SJHEPrOHE3aBUCUMON MTaMsATH
MIPOMEXKYTOUHBIX JAHHBIX U MOCIEAHETO Pe3ysibTaTa padoThl MPOTrPaMMBI.
CBs13b ¢ BHEIIHEN NaMAThIO — 110 npoTokoiy 12C.

13

Yacte 1. BBoguTcss BocbMepHYHOE 4HCIIO B BEpXHEH cTpouke. [Ipu
Ha)KaTUHW Ha KHOIIKY-OKOHYAaHHUE BBOJA U B HIDKHEHN CTPOKE MOSBIISAETCA
TPOUYHOE YKCIIO, paBHOE BepxHeMy. Eciau He moMelaercs B CTPOKY —
3BOHOK.
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Yacts 1. Tect peakunn yenoBeka. C IOMOIIBIO FeHEPATOPA
MCEeBAOCITYYalHbIX YMCEI OPraHU30BaATh CIIyYalHbIN BBIBOJI CJIOB ‘‘TIeBast
KHOIIKAa” M “IpaBas KHomKa . M3mepsercs BpeMsl 10 HaXKaTHs Ha
MPaBWJIbHYIO KHONIKY. BO BTOpOI1 cTpoKe BHIBOAUTCS Cpe/lHEE BPEMSI
peakiuu (B IECATHIX AOJAX CEKYH/bI.)

Yacts 2.CoxpaHeHrEe BO BHEIIHEN YHEPTOHE3ABUCUMOM aMsATH
MIPOMEKYTOUHBIX JIaHHBIX U TIOCJIETHETO pe3yibTaTa paboThl MPOrPaMMBI.
CB#3b ¢ BHENIHEN MaMAThIO — 10 npoTokoay 12C.
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Yacts 1. CnoxxeHue AByx uncen. BBoa nepBoro uncia B IepBOil CTPOKE,
BTOPOTO - BO BTOPOM, Pe3yNbTaT — BO BTOpoi. Eciu pe3ynpTaT HE
ITOMEIAETCS] BO BTOPYIO CTPOKY - 3BOHOK.




Yacte 2.CoxpaHeHNE BO BHEIIHEN YHEPIOHE3aBUCUMOM NaMsITH
IPOMEKYTOUHBIX JJAHHBIX U MOCJIEIHErO pe3ysbTaTa paboThl IPOrpaMMBbl.
CBs13b C BHENIHEH namsiThio — 1o npoTtokony 12C.
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Yacte 1. Beluntanue AByx unces. BBog nepBoro uuciia B IepBOi CTPOKE,
BTOPOTO - BO BTOPOM, PE3yJIbTAT — BO BTOpoM. Ecin pe3ynbTar He
MOMEIIAETCSI BO BTOPYIO CTPOKY - 3BOHOK.

Yacts 2. CoxpaHeHHe BO BHEIIHEN S3HEPIOHE3aBUCUMOM MaMsITH
MIPOMEKYTOUHBIX JAHHBIX U MOCIEAHETO Pe3yJibTaTa padoThl MPOTrPAMMBI.
CBs13b C BHENIHEH namsiThio — 1o npoTtokouy 12C.

CBsi3b € BHEIIHEH nmamsiThio — 1o npoTtokouy 12C.

WM MUHYC) niepe]] Kakaoi mudpoii. Ecan =0 — BeiBecTH 3TH LU PHI BO
BTOPOH CTPOKE C HY>KHBIMHU 3HAKAMH U 1aTh OJWH JJIMHHBIA 3BOHOK.
Yactp 2. CoxpaHeHue BO BHELIHEN 3HEPTOHE3aBUCUMOM ITaMATH
IIPOMEKYTOUHBIX JIaHHBIX U MIOCJIEHETO pe3yibTaTa paboThl IPOrPaMMBI.
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Yacts 1. Jlenenue (1ieounciaeHHOE) IBYX ynces. BBoa mepBoro uncia B
IIEPBOM CTPOKE, BTOPOTO - BO BTOPOH, PE3yJIbTaT — BO BTOpOM cTpoke. [Ipu
HEHYJIEBOM OCTAaTKe — KOPOTKUI 3BOHOK.

Yacts 2. CoxpaHeHHE BO BHEIIHEN S3HEPIOHE3aBUCUMOM MaMsITH
IIPOMEKYTOUHBIX JAHHBIX U MOCIEAHETO Pe3yJibTaTa padoThl MPOTrPAMMBI.
CBsi3b C BHENIHEH namsiThio — 1o npoTtokony 12C.
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XXXX.XxX. Ecion pe3yabTaT ACICHUA LIGJ'IBIﬁ — 3BOHOK.

CBsi3b € BHENIHEH nmamsiThio — 1o npoTtokouy 12C.

Yacts 1. BBogutcs uncio u3 6 nudp, 3arem BBoAUTCs BTOpoe uncio. Hamo
MOJICTIUTH TEPBOE HAa BTOPOE U BBIAATH COOOIICHUE : PEe3yIbTaT JCICHUS —

Yactp 2. CoxpaHeHue BO BHEIIHEN 3HEPTOHE3aBUCUMON MTaMATH
MPOMEXKYTOYHBIX JJAHHBIX U TTOCIEIHETO Pe3ysibTaTa paboThl IPOTPaMMEL.
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Yacte 1. Onpenenenne Hamu4us 3aJlaHHOTO (pparmeHTa B MmaccuBe. BBoa
IIEPBOTO YKCJIa B IIEPBOM CTPOKE, BTOPOTO - BO BTOpOMl. Eciiu BTOpoe unciio
aBIseTcs: GparMeHTOM MEepBOro — KOpoTKuit 3BoHOK. (Hampumep: nepsoe
ymcio 11345832996 , Bropoe 329 - 3BOHOK)

Yacts 2. CoxpaHeHHE BO BHEIIHEN 3HEProOHE3aBUCUMON MTaMsTH
MIPOMEKYTOUHBIX TAaHHBIX M MOCIEAHETO Pe3yibTaTa paboThl MPOrPaMMBI.
CBsi3b C BHEIIHEHN NamsThi0 — 110 npoTtokouy 12C.

BOHpOCBI AJid OpPOBCACHUA HpOMe)ICYTOqHOﬁ arrecranum B BHIC

MpeACTaBIeHBI B Tabmie 18.

Tabnuma 18 — [TpumepHbIl TepedeHb BOIPOCOB JJISI TECTOB

TECTUPOBAHUS

Ne i/t

[IpumepHBIii IepeueHb BOMPOCOB sl TECTOB

Konx
WHJIUKaTOpa
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Yacts 1. BBox aecsituunoro uucna. Ecnu nudpsl B HEM ynopsii0u€eHsbl 110
BO3PACTaHUIO — KOPOTKUI 3BOHOK, 10 YOBIBAaHHIO — JBAa 3BOHKA, €CITU IPYTOE
— OJIUH JJIMHHBIN 3BOHOK.

Yacts 2. CoxpaHeHHEe BO BHEIIHEN 3HEProOHE3aBUCUMON MTaMsTH
IIPOMEXKYTOUHBIX JAaHHBIX U MOCIEAHETO pe3yJibTaTa padoThl IPOTrPAMMBI.
CBsi3b C BHENIHEHN NamsaThi0 — 110 npoTtokoay 12C.

1

3aueM HyXeH nporpammarop?

1) Coznanue nporpamm

2) OTnagka nmporpaMm

3) IlpommuBka nporpamm

4) Tlogaya HanpsHKEHKUsT HA MUKPOTIIPOIECCOP

[1K-2.3.1
I1K-2.3.2
IIK-2.V.1
[IK-2.Y .2
I1K-2.B.1
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Yacts 1. BBox aecstuunoro yucia. Bo BTopoii cTpoke — cyMMa BBEJCHHBIX
mudp. Ecau cymma okanunBaercs Ha 0 - OAMH AJTMHHBIN 3BOHOK.

UYacts 2. CoxpaHeHre BO BHEIIHEH SHEPrOHE3aBUCUMOI MaMsITH
POMEKYTOUHBIX JJAHHBIX U MOCJIEIHETO pe3yibTaTa paboThl IPOrpaMMBbl.
CBs13b C BHENIHEH NamsThI0 — 1o nmpoTokoy 12C.

3auem HyxHBbI perucTpbl TRIS B MukpokonTpomiepax PIC?
1) [Tonaya 3HaueHU HA TOPTHI

2) YcTaHOBKa peXUMbI pabOThHI IOPTOB

3) Obpabotka yposHeit ALIIT

4) O6padotka ypoBuei LIAIT

IIK-2.B.2
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Yacts 1. BBogarcs 8 necaruunbix mudp. OnpenennTs, ecTh M Tpoika
uudp, kotopas B cymme faet unciio 20. Eciu ecTh — BBIBECTH 3TH TpU
UQPbI BO BTOPOI CTPOKE M OJIUH JJIMHHBIM 3BOHOK.

Yacts 2. CoxpaHeHre BO BHEIIHEH SHEPrOHE3aBUCUMOI MaMsITH
POMEKYTOUHBIX JJAHHBIX U MOCJIEIHETO pe3yibTaTa padoThl MIPOrpaMMBbl.
CBs13b C BHENIHEH mamsiThi0 — 1o nmpoTtokoy 12C.
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Yacts 1. BBogares 8 necaruunbix mudp. OnpenenuTs, Tpy HauOobIIMe
dpsel, BeBectn 31 Tpu HdpHI BO BTOPOW CTPOKE U 1ATh CTOJIBKO
KOPOTKHX 3BOHKOB, KaKOBa MakcUMallbHas Ludpa.

Yacts 2. CoxpaHeHHe BO BHEIIHEH SHEPrOHE3aBUCUMO MaMsITH
POMEKYTOUHBIX JTAHHBIX U MOCJIEIHET0 pe3yibTaTa paboThl MIPOrpaMMBbI.
CBs13b ¢ BHEIIHEH namsThIO — 1o npoTokoiy 12C.

lMpounTanTe TEKCT N yctaHoBUTE cooTBeTCTBME. K Kaxkaon nosnuuu,
JaHHOW B

nesom ctonbue, noabepnte COOTBETCTBYHOLLYIO NO3ULNIO B MPABOM
ctonbue:

1)PIC16F877a

2)PICKIT2

3)MPLAB

4)PWM

A) lWnpoTHO-uMNynbcHas Moaynauus
b) UnTerpupoBanHas cpefa pa3paboTku
B) IIporpammarop

I') MukpokoHTpoJsuiep
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Yacte 1. BBoasTcs 8 aecarnunbix mudp. BeiBecTn HeueTHbIE U PHI BO
BTOpOI1 cTpoke. Ecinu ux HeT, TO OMH JJINHHBIA 3BOHOK.

Yacts 2. CoxpaHeHHE BO BHEIIHEN YHEPrOHE3aBUCUMON MTAMSITH
MPOMEKYTOUHBIX JJAHHBIX U MOCJIEIHETO pe3ybTaTa padoThl MIPOrpaMMBbI.
CBs13b C BHENIHEH mamsThI0 — 1o nmpoTokoy 12C.

Mpountante TEKCT 1 YCTAHOBUTE MOCNEA0BaTENbHOCTb. 3anuiunTe
COOTBETCTBYHOLLYIO NocrneaoBaTesibHOCTb 6yKB cneBa HarpaBo.
OTBeTbI MOXKET OBITH HEOOXOIUMO MPOCTIPATATH MU MPOCKIOHSATH
CHavana HaJio ___ TIOTOM__, a TIOTOM YK€ TIPUCTyNaTh K

A) pa3paboraTh porpammy

b) co6pare HEX-aiin

B) npomuts MUKPOKOHTpOJILIED
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Yacts 1. BBogsTcs 5 aecarnunbix mudp. Onpenenutsb, paBHa I UX CyMMa
WJIM pa3HOCTh HYJ0. T.€. monmyckaercs aro0as KOMOWHAINS 3HAKOB (TLTIOC

YTo MOKET MPOU30MTH NPU UCTIOJIb30BAaHUH HEMPABUIIbHBIX OUTOB
KOH(Urypauuu




[lepeyeHr TeM KOHTPOIBHBIX PAOOT MO AUCIUIUIMHE OOYYAIOIIMXCS 3a0YHON (OpPMBI
o0ydeHus1, IpeCTaBIeHbI B Ta0muie 19.

Tabauna 19 — IlepeyeHb KOHTPOJIBHBIX PaOOT

Ne i/t [TepeyeHb KOHTPOJIBHBIX PAOOT

He npenycmorpeHo

10.4. Meronnyeckue  MaTepuasbl,  ONPEACIAIOIIME  IPOLEAYypbl  OLIEHUBAHUSA
UH/IMKATOPOB, XapaKTepU3YIOIIMX d3Tanbl (HOPMUPOBAHMS KOMIIETEHLHMH, COAEpKarcs B
JIOKaJIbHBIX HOpMaTuBHBIX akrtax [VYAIIL, perlaMeHTHpPYIOIUX MOPSINOK U HPOLERypY
IPOBE/ICHUS TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH U MIPOMEKYTOUHOM aTTecTaluyi 00ydarouXcs
I'VAIL

11. MeTOI[I/ILIeCKI/Ie YKa3aHus I O6y‘IaI-OH_[I/IXC$I 110 OCBOCHHUIO JHCIHHUITJIMHBI

11.1. Meronnyeckue ykazaHusi Ui OOY4YalOUIMXCS IO OCBOEHHUIO JIEKIIMOHHOI'O
MaTepuaia

OcHOBHOE Ha3HA4Y€HUE JIEKIIMOHHOIO MaTepuana — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
riyOOKoe W SCHOE W3JIOKEHHE ydeOHOro marepuaina. HasHadeHune COBpEMEHHOH JIeKIMU B
paMKax TUCHMIIJIMHBI HE B TOM, YTOOBI MOJIyYUTh BCIO MH(MOPMALMIO 1O TEME, a B OCBOCHUHU
(GyHIaMEHTaIbHBIX MpOOJEM JUCHMIUIMHBI, METOAOB HAYYHOIO II03HAHHUSA, HOBEHIIMX
JOCTMDKEHUH Hay4dHOH MbIciu. B yueOHOM mporiecce JeKIUs BBINOJIHAET METOA0JIOIHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (YHKUIWHU. JIEKIMs pacKpbIBaeT MOHATUHHBIN anmapar
KOHKPETHOW o0siacTH 3HaHus, €€ mpoOsieMbl, AaeT LEeIbHOE NPEACTaBIECHUE O AUCLUILIIMHE,
MIOKA3bIBAET B3aUMOCBS3b C APYTUMU AUCLUIIIIMHAMM.

[Inanupyemble pe3yabTaThl IPH OCBOEHUH 00YYarOMUMUCS JIGKIIMOHHOTO MaTepuaa;

— TIOJYyYEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3aHHBIX 3HAaHUN, YpPOBEHb
KOTOPBIX ONPEIEISIETCS LEIEBOM YCTAHOBKOM K KaK/10M KOHKPETHOU TEME;

— TOJyY€HUE OIIbITa TBOPUYECKOM pabOThl COBMECTHO C MPEIOIaBATEIEM;

— pasBuUTHE TNPO(ECCHOHATHHO-IENOBBIX  KadecTB, JIIOOBH K  TpPEAMETYy U
CaMOCTOSITEIBHOTO TBOPYECKOI'O MBIILITICHHUS.

— TOsIBJIEHUE HEOOXOAMMOro UHTEpeca, HE0OX0AUMOTO Il CAMOCTOSITENIbHON pabOThI;

— TIOJy4YyeHUE 3HAHUUW O COBPEMEHHOM YpPOBHE pAa3BUTHUS HAyKH U TEXHUKU U O
IPOTHO3€ UX pa3BUTHs Ha OJMIKalIINe TO/IbI;

— HayuyuThCsl METOJUYECKH oOpabaTbiBaTh MaTepuan (BBIACIATH TJIaBHBIE MBICIH U
MOJIO)KEHUS, TMPHUXOAUTh K KOHKPETHBIM BBIBOJIAaM, MOBTOPSATh HUX B  Pa3IMUHBIX
bopmyarpoBKax);

— TOJIyu€HHe TOYHOI'O IOHUMAaHHUs BCEX HEOOXOIMMBIX TEPMUHOB U TIOHSATHH.

JIekuMOHHBI MaTepHal MOXET CONPOBOXKIAThCA JIEMOHCTpauuend CIaioB U
UCMOJIb30BAaHUEM DA3laTOYHOIO MaTepuajna IMpH TNPOBEIEHUM KOPOTKHUX JHCKYCCHH 00
O0COOEHHOCTSIX MPUMEHEHUSI OT/AETBHBIX TEMATHUK I10 IUCHUIUIMHE.

CrpyKTypa npeaocraBiacHus JEKIHOHHOIO MaTepuaa:

— H3noxeHue 1€KIMOHHOTO MaTepUaa;

OcBoeHMEe TeOpeTHUECKOro MaTepuasa 1o Bonpocam, MpeIcTaBIeHHbIM B Tabaume 15

11.2. MeTtonuueckue ykazaHust JIjIs1 00y9aronuXxcs 10 YYaCTHIO B CEMUHApax
Y4eOHBIM MJIaHOM HE TPETyCMOTPEHO.

11.3. Meronnyeckue yKazaHus A7 OOYYArOIIMXCS IO MPOXOXKICHUIO MPAKTUYECKUX
3aHATUHA
Y4eOHBIM MJIaHOM HE TPEIyCMOTPEHO.

11.4. Metonuueckne yKa3zaHusl I OOYYalOMIMXCS IO BBIMOJHEHUIO JIA0OPATOPHBIX
pabot

B xone BeimonHeHus 1a0opaTOpHBIX pPabOT oOydaoImUics AOKEH YriayOuTh H
3aKpENUTh 3HAHUSA, NMPAKTUYECKUE HABBIKM, OBJIAJETh COBPEMEHHOU METOAMKOW U TEXHUKOMN
SKCIIEPUMEHTa B COOTBETCTBHM C KBATM(PUKAIMOHHON XapaKTEPUCTHUKOM 0O0yYaromerocs.
BrimonHnenue mabopatopHbIX paboT COCTOUT U3 IKCHEPUMEHTATBHO-TIPAKTHYECKOH, pacdeTHO-
AQHAJIMTUYECKON YacTel U KOHTPOJIbHBIX MEPOIIPUATHIM.

Brimonnenue 1a00paTopHBIX pabOT OOYYArOIIMMCS SIBISICTCS HEOTHEMIIEMOM YacThIO
W3Y4YEeHMs] JMCUUIUIMHBI, ONIpeneseMol y4dyeOHBIM IUTAaHOM, M OTHOCHUTCA K CPEACTBAM,
00eCTIeUNBAIOIINM PEIICHUE CIEAYIOMUX OCHOBHBIX 33/1a4 00y4aronerocs:

— TpUOOpETCHHE HABBIKOB HCCJICIOBAaHUS TIPOIECCOB, SBICHHUA U  OOBEKTOB,
M3y4aeMbIX B paMKax JaHHOW JUCIUIUINHBL,

— 3aKperuieHHe, pa3BUTHE U JAeTah3alusl TEOPETUUECKHX 3HAHUM, MOJYYCHHBIX Ha
JEKIMSX;

— TMOJy4YeHHe HOBOI MH(OPMALIMU 110 U3y4YaeMON JUCIUILINHE;

— mnpuoOpeTeHHe  HABBIKOB  CAMOCTOATEIbHOW  paboTel ¢ J1abOpaTOpHBIM
o0opyT0BaHUEM U IPUOOPAMH.

3aanue ¥ TpeboBaHuUs K IPOBECHUIO J1a00PATOPHBIX paboT

— Kaxpnas JIP BbIONHAETCS 110 MHAMBUIYAIbHOMY 33JaHUI0, BBIJAHHOMY CTYJEHTY
MpErno/iaBaTeieM;

— B 3aganum 10mKHO OBITH YETKO ChOpMyIMpOBaHa 3a/1a4a, BeinoaHsemas B JIP;

— Onucanbl BXOJHBIC U BBIXO/IHBIE JaHHBIC JIs ipoBeneHus JIP;

— JIP nomxHa BBINOITHATHCS HA OCHOBE IOJIYUYEHHBIX TEOPETUUYECKUX 3HAHUN;

— Bemonnenue JIP 101KHO OCYLIECTBISATHCS HA OCHOBE METOJIMYECKUX YKAa3aHUU,
MPEI0CTABIIIEMBIX MPETOIaBATEIEM;

— JIP nmomkHa BBIMOJHATHCA B CHCIUAIM3UPOBAHHOM KOMIIBIOTEPHOM KJlacce M
MOKET OBITh J10pa0OTaHa CTYJEHTOM B JOMAIHUX YCIOBHSX, €CIH TO3BOJSET
I10;

— MHrorom BbimonHeHuss JIP sBISIETCA OTYET WM JEMOHCTpALMS PE3YJIbTATOB
paboThI MpernojaBaTeliio B 2JIEKTPOHHOM BUE (Ha yCMOTPEHUE MpernoaBaTens) u
oemoncmpayua padbomel RPOZPAMMBbL HA 1AOOPAMOPHOM MaAKeme.

CrpykTypa 1 hopma oTueTa 0 1abopaTopHOM paboTe

— IlocranoBka 3aiauu;

— Oco0eHHOCTH pelIeHUs U UCTIOIh3yeMble METOBI (€CIIM OHU MOTPEOOBATUCH)

— ;Cxema anroputma

— KoMMeHTHpOBaHHBIH JINCTUHT IPOrPAMMBI

— Tlporpamma Ha sI3bIKE IPOTPAMMHUPOBAHUS C KOMMEHTAPUSIMHU

—  ®ails1 pOIUBKY TSI TAOOPATOPHOTO MaKeTa

— CHomcok JuTepaTypsl

TpeGoBanus k 0hOpMICHUIO OTUYETA O JIabopaTOpPHOIi paboTe

— JIP npencraBisieTcs B IEYATHOM M 3JIEKTPOHHOM BUJIE;

— JIP pgomkHa COOTBETCTBOBATh CTPYKType U (opme oTdera, NpeacTaBICHHON
BBIIIIE;

— JIP pgomxna mMmerb tuTydbHbIM auct (I'OCT 7,32-2001 uzganus 2008 roga) c
Ha3BaHUEM U TIOJMHKCHIO CTYJICHTa, KOTOPHIN ee caenan u ohopmMu;

— Crynent poibkeH 3amututh JIP. OTmeTka 0 3amure AOMKHA HAXOJIUTHCS HA
TUTYJIBHOM JIUCTE BMECTE C MOAMUCHIO MTPENOIaBaTeI.

Jlnst BeIMOSTHEHUs 1a00paTOpHBIX PabOT, MOMHMO yKa3aHHBIX B TaOimMIle 8§ WCTOYHUKOB,
CTYJIEHT MOKET MCIOJB30BaTh CIEAYIONINE METOIMYECKHE MaTepHallbl, U3JaHHbIe Kadeapoil B
AJIEKTPOHHOM BH/JIE:




1. Komaner C.U. Meroandeckue ykazanus K jJadopatopHoit pabote Nel. O3HakomieHHE C
MHTETPUPOBAaHHOM cpenoil pazpaborku MPLAB — CII6 2005

2. Koganer C.H. Meroanyeckue yka3zanus K jadopatopHoi padbore Ne2,3. M3yueHne ocHOB
IPOTPaMMHUPOBAHUS JJIsI MHUKPOKOHTposuiepoB ¢upMel Microchip Technology. — CII6
2005.

3. Koanes C.M. Meroanueckue ykazaHus K JiabopatopHoii pabore Ne4,5. PaGora c
MpEephIBAaHUSIMH, CTOPOKEBOM Taiimep, mpeckaiep, YHUBEpCaIbHbI TalMep-CUETUUK. —
CII6 2005.

4. KomaneB C.M. Mertonuueckne yka3zaHus K JiabopaTtopHoi pabore Ne6,7. Pabora ¢
maccuBamu. Jlunamudeckast uaaukanus. — CI16 2005.

5. Kopaee C.M. Meroauveckue ykazaHuss K JabopaTtopHod  pabore  Ne§,9.
[TocnenoBarenbHas nepeaaya qanubix. — CI16 2005.

11.5. Meronnyeckue yka3zaHus Ui 0OYYarOIIMXCS 110 BBITOJIHEHUIO KyPCOBOTO MPOEKTa/
KypcoBO# paboThI

KypcoBoii mpoekT/ paboTa IpoBOAUTCS € LENbI0 POPMUPOBAHUS Yy 0OYHAIOLIMXCS OTBITA
KOMIIJIEKCHOT'O PELICHUs] KOHKPETHBIX 3a]jau MPOo(PeCcCUOHANBHOM NesTeIbHOCTH.

KypcoBoii mpoekt/ paboTta mo3BosseT 00yJaromemMycs:

— CHCTEeMaTHU3WpOBaTh W 3aKPENUTh TIOJIYYECHHBIE TEOPETHYECKHE 3HAHHUA W
IPAaKTUYECKHE YMEHHUS MO0 NPO(PECCHOHANBHBIM YYEOHbIM JTUCHMIUIMHAM M MOAYJSAM B
COOTBETCTBUH C TPEOOBAHUSMH K YPOBHIO OJTOTOBKH, YCTAaHOBJICHHBIMU IPOTPAMMOM y4eOHOM
JUCLMIUIMHBL,  IOPOrpaMMOM  MOATOTOBKM  CIIEHUAINCTa  COOTBETCTBYIOIIEIO  YPOBHS,
KBTI (UKAIIIH;

— TPUMEHUTHh TOJYYCHHBIC 3HAHUS, YMEHHS M TPAKTHUYECKUU OIBIT MPH PEIICHUH
KOMIUIEKCHBIX 33/1a4, B COOTBETCTBUU C OCHOBHBIMHU BHJaMH NMPO(ECCHOHAITBHON eATEIbHOCTH
10 HaNpaBJICHUIO/ CIIELUAIbHOCTH/ IPOTrpaMMe;

—  yrayOuTh TEOpeTUYECKHUE 3HAaHUS B COOTBETCTBUU C 33JJaHHOI TEMOM;

— chopMupoBaTh yMEHHUS TNPUMEHATh TEOPETHYECKHE 3HAHUS NpU  peIIeHUU
HECTaHAAPTHBIX 3a7ay;

— TpUOOpPECTH ONBIT AHAIUTUYECKOW, pPACUETHOM, KOHCTPYKTOPCKOM paboThl U
c(OopMHPOBATH COOTBETCTBYIOIUE YMEHHUS;

— chopmupoBaTh yMeHHs pabOTBl CO CHEIMAJIbHON JINTEpaTypol, CIPaBOYHOI,
HOPMATHBHOW U MPAaBOBOM TOKyMEHTAINEH U WHBIMU HH()OPMAITMOHHBIMU HCTOYHHKAMH;

— chopmupoBath yMeHUS (OPMYIUPOBATh JIOTUUECKH OOOCHOBAaHHBIE BBIBO/IBI,
NPEUIOKEHUS U PEKOMEHJIAINH 10 Pe3yJIbTaTaM BBIIIOJIHEHUS PabOThI;

—  pa3BUTh Npo(hecCHOHAIBHYIO MMCbMEHHYIO U YCTHYIO peub 00yYaroerocs;

— pa3BUTh CHCTEMHOE MBINUICHUE, TBOPUYECKYI0 HHUIUATHBY, CAMOCTOSTEIHHOCTH,
OpPraHU30BaHHOCTb U OTBETCTBEHHOCTH 3a IPUHUMAEMbIE PEIICHUS;

— chopMupoBaTh HaBBIKM IUIAHOMEPHOH pEryjsipHOM paboThl HaJ pelleHUueM
MOCTaBJIEHHBIX 3a/a4.

CTpyKTypa NOsICHUTENbHON 3alIUCKU KYPCOBOT'O NMPOEKTa/ paboThl

— @opMynnpoBKa 3a7auu

— Onucanue BO3MOXKHBIX BapHaHTOB pELICHHMsS IOCTaBICHHOW 3amaun. OO30p
nuTepatypbl. O6G0CHOBaHUE BBIOOPA OJJHOTO U3 METO/IOB.

— JleranpHOoe paccMOTpeHHEe BBIOpaHHOro Meroaa. OmucaHMe MaTeMaTHYeCKHUX
METO/I0B, IPUMEHSIEMBIX B BHIOPAHHOM pEIIEHUH (€CIIU OHU €CTh)

— @opMUpOBaHHUE U ONMCAHUE CTPYKTYPHOM CXEMbI yCTPONCTBA.

— Co3znanue U noapobHoe onucaHue GYHKIUOHATBLHOW M (WIJIM) MPUHIUIHAIBEHOM
CXEMBI YCTPOICTBA.

— Hanucanme ¢parmenrta mnporpamMmmHoro ooecneueHust (1-2 cTpaHHubl Ha
AccemOnepe).

— 3akmrodyeHue (BBIBOJIBI 11O padboTe)
— Cnucok UCIoJIb3yeMOM JTUTEPATYPBI.
Tpe6oBanus Kk 0OPMIICHUIO MOSICHUTEIHHOMN 3alMCKH KYPCOBOTO POEKTa/ PaOOTHI
— KypcoBas pabora npeaocTaBisieTcs B IEYaTHOM U 3JIEKTPOHHOM BHUJIC;
— KypcoBas paGora n0mKHAa COOTBETCTBOBATh CTIPYKType W (opMe NOSICHUTEIHHON
3aMMCKH, ONIMCAHHOM BBILIIE;
— KypcoBas pabora momkna uMerb TUTYIbHBIA JUCT (I'OCT 7.32-2001 wm3panus 2008
rojia) C Ha3BaHUEM U MOJIHCHIO CTYICHTA, KOTOPBIN ee cAean U 0(pOpPMILIL.
— CryneHT AO0JDKEH 3alIUTUTh KYpPCOBYIO padoTy. OTMETKa O 3aluTe AOJDKHA HAXOAUTHCS
Ha TUTYJIbHOM JILCTE€ BMECTE C MOJANUCHIO MPEroaBaTes.

JI7s BBITOJTHEHHS KypCOBOW PabOTHI, TOMUMO YKa3aHHBIX B TAOJIUIE 8 HCTOYHUKOB, CTY/ICHT
MOXKET HCIOJb30BaTh CIEAYIOUIME METOJMYECKUEe MaTepuaibl, W3JaHHbIe Kadenpod B
AIIEKTPOHHOM BH/IE:

KoBaes C.M. Metoanueckue ykazaHusi K BBINOJHEHHIO JAaOOpaTOPHBIX pPaboOT u

KypcoBOro mpoektupoBanus. Omnucanue sabopaTopHoro-otiagouHoro kommiekca JIOK-1
(JIOK-2) .-CIT6 2009

11.6. MeTtonuueckue yka3zaHus JUIsi OOyHarOMIUXCS 10 MPOXO0KICHUIO CaMOCTOATEIbHON
paboThl

B xone BBINOJIHEHUS] CaMOCTOSITEILHOM PabOThI, 00yYaIOIUNCS BHITIOJIHAET PaboTy IO
3aJJaHUI0 M TIPU METOAMYECKOM PYKOBOJCTBE MpernoiaBarelisi, HO 0e3 ero HemoCpeICTBEHHOTO
YYaCTHSI.

B mporecce BBIMOTHEHHSI CaMOCTOSTENbHOM paboThl, y oOydwaromierocs (hopMupyercs
1esecoodpa3Hoe MIaHNPOBaHUE pabodero BpeMEeHH, KOTOPOE MO3BOJISIET UM Pa3BUBATh YMEHHS
U HaBBIKM B YCBOCHHUU M CHCTEMAaTH3allUU NMPUOOpETaeMbIX 3HAHUI, 00eCreurnBaeT BBICOKHUM
YPOBEHb YCIIEBAEMOCTH B TIIEPUOJ OOYYCHHS, IMOMOTaeT IOJYyYHUTh HABBIKH IOBBIIICHHS
npodeccnoHalIbHOTO YPOBHSI.

MeTtonuyeckuMu ~ MaTepuajaMH,  HANPAaBJSIONIMMH  CaMOCTOSITENbHYIO  paboTy
o0yJaromuxcsl, BIAI0TCA y4eOHO-METOIMYECKUI MaTepual Mo JTUCIUTUIHHE.

11.7. Meronu4ueckne ykazaHUst s OOYYalOUIMXCS TI0 IPOXOXKACHUIO TEKYIIETo
KOHTPOJISI yCIIEBAEMOCTH.

Tekymuii KOHTPOJb YCIIEBAEMOCTH MpPEAYCMaTPUBAECT KOHTPOJIb KadecTBa 3HAHUIA
00yJaromyxcs, OCYIIECTBIIEMOTO B TEUCHUE CEMecTpa C LEeNbI0 OLCHUBAHUS XOJa OCBOCHUS
JHMCIUTITHHBL.

11.8. Metonuyeckue ykazaHus IJig OOy4arOIUXCS MO MPOXOKICHUIO MPOMEXKYTOYHON
aTTEeCTallHH.

[IpomexyTouHass  aTTectanus  OOydYaloIIUXCs — MpeAycMaTpUBaeT  OIICHUBAHHE
HpOMe)KYTO‘-IHBIX U OKOHYATCIIBbHBIX pe3YJ'IBTaTOB O6yquI/I$[ 110 JUCHUIIJINHE. OHa BKJIFOYACT B
ce0s:

— 9Kk3aMeH — (opMa OIEHKH 3HAHUM, MOJYyYeHHBIX OOydYarIUMcs B MPOLECcCe
W3y4YeHHUs BCEH MUCITUTUIMHBI WU €€ YacTH, HAaBBIKOB CAMOCTOSITEIHHOW pabOThI, CITOCOOHOCTH
NPUMEHATh MX JJI pPEUIeHUs MPAKTHYECKUX 3aJad. DJK3aMEH, KakK MpaBUiIO, MPOBOAMUTCS B
MEepUOJT HK3aMEHAIIMOHHOM CECCHMM M 3aBEPIIACTCS aTTECTAIMOHHOM OIEHKOW «OTIUYHOY,
«XOPOLIOY, «YJOBIETBOPUTEIBHOY, «HEYIOBJIECTBOPUTEIHLHO.



Jluct BHeceHUs U3MEHEHUH B pabouyto IporpaMMy JTUCIUILINHBI
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N3MEHCHHI 1
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IToanuce BHECHIETO
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ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne
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