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AHHOTaNINA

JuctumumHa « MUKpPOIPOIIECCOPHBIE CUCTEMBI» BXOIHUT B 00pa30BaTEIbHYIO IPOrpaMMy
BBICIIErO O0pa3oBaHMsi — TMporpaMMmy OakalaBpuaTa IO HAMpPaBJICHUIO MOATOTOBKH/
CIEUAIILHOCTH 09.03.01 «Mupopmaruka u BBIUYHCIIUTENbHAS TEXHUKa»
HanpaBlieHHOCTH/crienuanu3aun «lIporpamMmmHubie cucTeMbl aHainW3a, OOpadOTKU U Mepeaaydu
naHHbIX». JucnuminHa peanusyercs kadenpoit «Neldy.

JlucuuniuHa HauejaeHa Ha GOpMHUPOBAHKE Y BBITYCKHUKA CIEIYIOINX KOMIETSHIIHNA:

IMIK-2 «CrocobeH OCyIIeCTBIATh KOHIENTYyanbHOE, (DYHKIIMOHAIBLHOE W JIOTUYECKOE
MPOEKTUPOBAHHUE CUCTEM CPEIHETO U KPYIMHOI'0 MaciiTada U CI0AKHOCTH

CopepxaHve IUCHMIUIMHBI OXBAaThIBAET KPYI BOIPOCOB, CBA3aHHBIX C METOJaMU
MPOEKTUPOBAHUS U PEaTU3allii CUCTEM Ha 6a3e COBPEMEHHON MUKPOIIPOLIECCOPHON TEXHUKHU.

[IperonaBanye MUCHMIUIMHBI TPEAYCMAaTPUBACT ClEAyIOUMe (OpPMBI OpraHU3aluu
y4ueOHOro mpoiiecca: JEKLUUHU, J1adopaTopHble pabOThl, camocTosiTelbHAs paboTa CTyAeHTa,
KOHCYJIbTalli1, KypCOBOE MPOEKTUPOBAHNE

[IporpaMMoil IHUCHUIUIMHBI TPETYCMOTPEHBI CIEAYIOLUIUE BHUABI KOHTPOJS: TEKYIIMA
KOHTpPOJIb YCIIEBAEMOCTH, TPOMEKYTOUHasi arrectamusi B ¢opme dk3amena (6 cemectp), (7
ceMecTp).

OO6miast TpyJOEMKOCTh OCBOCHHS AUCIIUIUIMHBI COCTaBISCT 4 3a4€THBIX €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
MHUKPOIPOIIECCOPHON TEXHUKHU. TeopeTnyeckas 4acTh BKIIOYAET M3YyUYCHHE OJHOKPHCTAIBHBIX
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 — [lepeueHb KOMIETCHIMI ¥ UHAUKATOPOB UX JIOCTHIKCHUS

Kox u
Kareropus (rpymnmna) Kon 1 HanMeHOBaHME WHIMKATOPA JOCTHKCHHUS
HaNMEHOBaHUE
KOMIIETEHIINHU KOMIIETEHIIUH
KOMIIETEHIIUNA

[1K-2.3.1 3HaTh METOJIbI KOHUENTYaJIBHOTO,
(YHKIIMOHAJIBHOTO U JIOTHYECKOTO
MIPOCKTUPOBAHUS, IPUHIIMIIBI Pa3padOTKH
TEXHUKO-IKOHOMUYECKUX XapaKTEPUCTUK

T1IK-2 Criocoben .
BapHUaHTOB KOHIICTITYaJIbHON apXUTEKTYPbI

OCYILLECTBIIAT
Y [1K-2.V.1 ymeTs pa3pabaTbiBaTh TEXHUKO-
KOHIIENTYaJIbHOE,
HKOHOMHUYECKOE 000CHOBAHUE, ONIPEIEIATh
(GYHKIIMOHATIBHOE U .
ITpodeccuonanbuele KJIFOUEBBIE CBOICTBA CUCTEMBI, ONPEEIIATh
JIOTHYECKOE

KOMIIETEHITNH OTpaHHYEHUS CUCTEMBbI, BAPUAHTHI

MIPOCKTUPOBAHUE N

KOHIIETITYaJIbHOW apXUTEKTYPhI CHCTEMBI
CUCTEM CPEJIHETO U

[1K-2.B.1 BnageTh HaBbIKAMU ONIPEIEIEHUS
KpyHHOro Macmirada ; o

KJIFOUEBBIX CBOMCTB U OTPAaHUYCHUIN CUCTEMBI,
U CIIOKHOCTH

HABBIKAMU OIpe/IeJICHHs BAPUAHTOB
KOHIENTYaJIbHOU apXUTEKTYPhl CUCTEMBI,
HaBBIKAMHU OIIMCAHUS TEXHUKO-IKOHOMHUYECKOTO
000CHOBaHMS

2. Mecro nucuumianHsl B cTpykType Ol

JlucuumnauHa MOoXeT 6a3UpoBaTHCS Ha 3HAHUSX, paHee MPUOOPETEHHBIX 00YUYaIOITIMUCS
MIPU U3YYCHUH CIICTYIONTUX TUCIUIUIAH:

— MWudopmaruka

—  OCHOBBI IPOTPAMMHUPOBAHUS

—  TexHOMOTHS MPOTPAMMHUPOBAHUS

— IIporpammupoBaHue Ha s3bIKaX BHICOKOTO YPOBHSI

— IIporpammupoBanue Ha si3pike Accembiiepa

3HaHUsA, TOJyYEHHbIE MPU HM3YYEHUHM Marepuana JaHHOW AUCHUIUIMHBL, UMEIOT Kak
CaMOCTOATENIbHOE 3HAUYCHUE, TaK U UCTIOIB3YIOTCS MPU U3YUYEHUHU APYTUX TUCITUTIINH:

— CeTteBple TEXHOJIOTHH

— Cetu OBM u TenekoMMyHUKaUU

3. OOBeM U TPYJI0EMKOCTh JUCITUTLIAHBI




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

N TpynoeMKOCTb 0 ceMecTpam
Bun yuebnol paboTh Bcero NoG N7
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
sK3aMeH, (Jac) 36 36
CamocmoamenvHnas paboma, Bcero (dac) 40 21 19
Buo npomesicymounoin ammecmayuu: 3a4er, | OK3.,, Kypc. Ip.
mudd. 3ager, sx3amen (3auet, dudd. 3a4, Jk3.) Kypc. JK3.,
IIp.

4. CopepxaHue JUCIUTUTHHBI
4.1. PacnpenesncHue TPYI0EMKOCTH JUCIUTUIMHBI IO Pa3/ieiiaM U BHJIaM 3aHSTHH.
Paznensl, TeMBl JUCIUTIIMHBI U MX TPYIOEMKOCTh TIPUBEICHBI B TA0JIHIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCHUILTUHBL, X TPYAOEMKOCTh

Pasnen 4. Cuctema KOMaH1bl MUKPOKOHTPOJIIIEPA 4 3 3

Tema 4.1 KoManasl MUKpOKOHTpOJLIEpA
Tema 4.2 IIpumeps! IporpaMMHUPOBAHHUS
Tema 4.3 IlopTsl BBOAA-BBIBOJIA

Pasnean 5. [IpuemMsl nporpaMMupoBaHus 8 5 3

BHyTpeHHel nepudepun PIC-konTponepa
Tema 5.1.Pabota ¢ MaccuBamMu B NaMsTH

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 4 3

MukpokoHTtposuiep PIC16F87x ¢ pacmmpenHbIMu

BO3MOXXHOCTAMH

Tewma 8.1.Peructpsr 0011ero Ha3HAYCHUS

PIC16F87x

Tewma 8.2 Peructpsl cienuaabHOTO Ha3HAYCHUS

PIC16F87x

Pazpnen 7. Pexxumbl paboter CCP-momymst 6 3

Tewma 7.1 Pexum Capture CCP-monyns
Tema 7.2 PexxumCompare CCP-momyst
Tema 7.3 PexumPWM CCP-monysis

Paznensl, TEMBI JUCLIMIIINHBI

Jlekun
(dac)

n3(C3)| Jp
(dac) (uac)

KII/KP

(1ac) CP (gac)

Cemectp 6

Hrtoro B cemectpe: 34 17 21
Cemectp 7
BolnonHeHne KypcoBoro rmpoekTa 17
Hroro B cemectpe: 17 19
Hroro 34 0 17 17 40

Pa3nes 1. OnHOKpHCTaTIBbHBIE MUKPOKOHTPOJLIEPHI
Tema 1.1 O630p prIHKaA 8-pa3psIHBIX
OJIHOKPHUCTAIIbHBIX MUKPOKOHTPOJJIEPOB

Tema 1.2 OgHOKpHCTaNbHBIE MUKPOKOHTPOJIIEPHI
Microchip Technology

Ob6nacTu NpUMEHEeHUs

2

Pa3nea 2. OnHOKpHCTaNbHBIE §-U pa3psiAHbIE
MHUKPOKOHTPOJIIEPHI

Tema 2.1 OcobenHnoctu ogHOKpucTaIbHbIX PIC-
KOHTPOJUIEPOB

Tema 2.2 OcHoBHble napameTpsl PIC-
KOHTPOJUIEPOB. XapaKTEPUCTUKHU.

[TpakTnueckas

IMOArOoTOBKA  3aKJIIOYAaCTCA B  HCIOCPCACTBCHHOM  BBIIIOJHCHHU

Oo0y4aroIlMMHUCS. ~ OINpENEeNeHHBIX  TPYNOBBIX  (YHKUMH,  CBS3aHHBIX C  Oy;ayei
npodeccnoHaNIbHOM 1A TEIbHOCTBIO.

4.2. CoaepxaHue pa3/iesioB U TEM JEKIMOHHBIX 3aHATHH.
ConeprkaHue pa3/iesioB U TEM JICKIIMOHHBIX 3aHATUH TIPUBEIEHO B Ta0IuIe 4.

Tabnuna 4 — CojepkaHue pa3iesioB U TEM JICKIIMOHHOTO ITUKJIA

Howmep pasznena

HazBanue u COACPIKAHUC PA3JACIIOB U TCM JICKIIUOHHBIX 3aHATHH

Paspnen 3.O1HOKpHUCTAIBHBIA MUKPOKOHTPOJLIED
PIC16F84

Tewma 3.1.Apxurektypa.BHyTpeHHnE peructpol
Tema 3.2 O603Hauenus ganHoro PIC-
KOHTpOJUIEpa

Tema 3.3 Konduryparus naMmsaTi nporpamm
Tema 3.4 Kondurypanms namsiTi JaHHBIX

1

OaHokpucTaJIbHbIE MUKPOKOHTPOJLJIEPHI

Tewma 1.1 O630p prIHKa 8-pa3psAHBIX OTHOKPUCTATHHBIX
MHUKPOKOHTPOJLIEPOB.

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

Tewma 1.2 OgHOKpUCTANIBHBIE MUKPOKOHTpOIIIEpH! Microchip

Technology.O6macTu npuMeHeHHs B TPOMBITINICHHON U OBITOBOM
TEXHHKE.




OnHokpucTajibHble 8- pa3psiiHble MUKPOKOHTPOJLIEPbI
Tema 2.1 OcobernHoctu ogHOKpHUCTAIBHBIX PIC-KOHTpOIIIIEPOB.
JlocTouncrBa. Hemocratku.

Tema 2.2 OcnHoBHble mnapameTpbl PIC-xkoHTpoiUIepoB: pa3zmMep
MaMATH IPOrpamMM U TUM MaMATH IIPOrpamMm, 00beM ONepaTUBHOU
MaMsTH, KOJMUYECTBO IOPTOB, THUI YCTPOWCTBA, pEaTU3yeMBbIC
0COOEHHOCTH, SKCIUTyaTalli, THUI KOPIyCa, CHEIUATbHBIC
JOTIOTHUTEIIbHBIE 0003HaYeHUs] . YCIOBHOE O0O3HAu€HUE Ha|
NPUHIUINATBHON cxeme. OCHOBHBIE TMOHATUS. XapaKTEPUCTUKU
pasmepa O3V, 113Y, EEPROM, makcumanbHas 1 MUHHMAaJbHasl
TaKTOBBIC YaCTOTHI, TEMIIEPATYPHBIN JIHAIIAa30H.

OnHokpucTaabHbIN MUKPOKOHTpOJIep PIC16F84

Tema 3.1.Apxurextypa. BHyTpeHHUE perucTpsl.

0630p apxutektypsl PIC16F84. CtpykTrypHas cxema. CriocoObl
(GhopMUPOBaHUS TAKTOBOUW YaCTOTHI.

Tema 3.2 O603nauenue nanHoro PIC-koHTposiepa.

YcnoBHOE 0003HaUCHUE HA MPUHITUITHAILHOM CXeMe
Ha3naueHnue BbIBOJOB.

Tema 3.3 Kondurypanus namsaru nporpamm. [Iporpammuas
MOJIEJIb.

Opranuzanus namst [13Y PIC16F84. Ctpykrypa
KOH(UTYPAIIMIOHHOTO CIIOBA.

Tema 3.4 Kordurypanus nmaMat JaHHBIX .CTPyKTypa OrepaTuBHOM
namsitn PIC16F84. Opranu3zanusi KOCBEHHOM ajpecanuu. BBojiA
BBIBOJI JaHHBIX. BcnomorarenbHbie peructpel. Peructper STATUS
,OPTION, TMRO, , INTCON

CucremMa KOMaH/Ibl MUKPOKOHTPOJLJIEpa

Tema 4.1 KomaHabsl MUKPOKOHTpOJLIIEPA.

Apudmernueckre komanapl, Jlornueckue onepanuu. Onepanuu ¢
koHcTantamu. Cipuru. [Tepecbuika. Komanab ¢ Ouramu. Komanast
Nepeaavn ynpapieHUsl.

Tewma 4.2 ITpumeps! IporpaMMHUPOBAHUS.

Crpykrypa nporpammsl. Teno nporpamMmel. [loamporpaMmet.

Tewma 4.3 Ioptsl BBoma-BeiBoga. PORT A/B. Peructpet TRISx.

IIpuembl nporpamMmmupoBanusi BHyTpeHHeil nepudgepun PIC-
KOHTpoOJIIEpa

Tema 5.1.Pabora ¢ maccuBamu B mamsita PIC16F84.

Pabota ¢ maccuBamu B moctostHHON TTaMsATH. [Toanporpammbl-
MmaccuBbl. KocBeHnHast aapecarus. PaboTa ¢ MaccuBaMu B OriepaTUBHON
NaMsITH.

Tema 5.2 Makpockl B accembnepe PIC16F84. [Tpumepst nose3HbIx
MaKpOCOB.

Tema 5.3 MexanusMm npepbrIBaHUi.

Nmuranuga BuemHux Bo3aeiicTeuil Ha PIC-koHTpomiep. BHemnue u
BHyTpeHHHe npepriBanud. Peructp INTCON

Tema 5.4 Pabota c sHepronesasucumoit mamstoio B PIC16F84.

Pabota c snepronesasucumoit mamsiteto EEPROM. Peructpst EEADR,
EEDATA, EECONI1, EECON2. IIpumep nporpaMMbl YT€HHS U 3aIICH
JTAHHBIX.

Tema 5.5 Pexxum Sleep. Ocobennoctu Pacoter PIC16F B pexxume Sleep
Crnioco0bl BBIBOJIa MEKPOKOHTPOJLIEpa U3 pesknMa Sleep.

pacnpezeneHus mo OaHKaM MaMsITH JI Pa3IMIHbIX MIPEICTaBUTEINCH
3TOr0 CEMEICTBA.

Tema 6.2 Peructpet crneuuansHoro HasHauenuss PIC16F87x|
Cosmectumocts ¢ PIC16F84.

Peructp OPTION,Peructp TMRO ,Peructp STATUS, Peructp
INTCON,Peructpsl sHEproHe3aBUCHMON TTaMsTH, [IopThl BBOIa-BBHIBOIA,
KoHurypannoHHoH peructp npepbiBaHun

Pexumbl paborsl CCP-monyans

Tema 7.1 Pexxum Capture CCP-moayns. CxeMa moSCHSOImas pekuM
paboTHL

Tema 7.2 Pexxum Compare CCP-moxyst. Cxema MOsICHSIFOIIAst PEKUM
paboTEHL.

Tema 7.3 Pexum PWM CCP-moayns. Cxema NOSACHSIOLIAs PEXUM
paboThL

Pa0oTta ¢ aHAJIOTOBBIMH CUTHAJIAMH.

Tema 8.1. KommnapaTopsl. HacTpoiika MUKpOKOHTpoIIIepa 1uist paboThl
C aHAJIOTOBBIM BHJIOM CHUTHAJIOB. BBIOOp MCTOYHHKA OTTIOPHOTO
HAIPSDKCHUSL.

Tema 8.2. Mmuorokananesbiii  ALIL  Ilpuamun paboter. Croco
MPOTPaMMHOTO MEPEKIIOUeHHs KaHajloB. TOYHOCTH MpeoOpa3oBaHUs |
Bpems npeobpazoBanus.

4.3. Ilpaktuyeckue (cCeMUHAPCKUE) 3aHATUSA
Tembl IPaKTUUECKUX 3aHATUH U UX TPYIOEMKOCTb IIPUBEACHBI B TAOIHILIE 5.

Tabnuua 5 — [IpakTuyeckue 3aHATHS U UX TPYI0EMKOCTb

W3 aux No
No | Temsl npaktuyeckux | @opMmel npakTU4YecKux | TpyloeMKOCTb, |MPaKTHYECKOM |pa3naena
/1 3aHATHHI 3aHSATUN (dac) MOJTOTOBKH, | JUCITHII

(qac) JINHBI

Y4eOHBIM MJIaHOM HE IPESYyCMOTPEHO

Bcero

4.4. JlabopaTOopHbI€ 3aHATUS
Tembl 1a00paTOPHBIX 3aHATUH U UX TPYIOEMKOCTb ITPUBEIEHBI B Ta0IUIE 6.

Tabnuma 6 — JlabopaTropHble 3aHSITHS U UX TPYJIOEMKOCTh

OnHokpucTanbHblii 8- paspaanblii MukpokoHTposiiep PIC16F87x
¢ pacCIIMPEeHHBIMHA BO3MOKHOCTSAMH

Tema 6.1.Peructpst obmero HazHaueHust PIC16F87x. OcobenHocTn

M3 Hux Ne
Ne HaumenoBanue nabopaTopHbIX paboT TpyROEMKOCTE, | MpaKTHECKOi | pasiena
/1 (dac) MMOATOTOBKH, | AWCIIHAI
(gac) JIMHBI
Cemectp 6
1 | MPLAB —cpena pa3paboTku mporpamm Jyist 4 1,2
MHUKPOIPOLIECCOPHBIX CUCTEM.
2 | Apxurektypa PIC16F84. OcHOBHbIE TpUEMBI 4 1,3
IPOrpaMMHUPOBAHUSI.
3 | Apxurekrypa PIC16F84. BriBog 4 3,4
uH(hopMaIuu Ha cBeToArOAbl. OMPOC KHOTIOK.
4 | IlpepbiBanwusl. 4 5
5 | JlmnamMuyeckass MHIUKAIIHS. 4 3,5
6 | Ilonnporpammel-maccuBbl. ASCII kox 4 4




CHMBOJIA.

7 | BeiBox nndopmaiuu Ha 4 5,6,7
CeMI/ICGFMeHTI/IpOBaHHblﬁ I/IHIII/IKaTOp.

(KpoMe 3JIEKTPOHHBIX SK3EMILISIPOB)

\S)
(o)

8 | Tumbl mocnenoBaTeIbHBIX HHTEPHEHCOB.

9 | CBsa3b ¢ nEpCOHAIBHBIM KOMITBIOTEPOM 110 4 6,7,8
MIOCJIE0BATENbHOMY HHTEpdECy.

004.312 4
92

Suenkos, B.C. MUKpOKOHTpOJLIEPHI
MicroChip: npakTuieckoe pyKOBOJICTBO/
B.C. AuenkoB. — 2-e u3a.. — M.: 'opsiuas
ymnus — Tenexom, 2008. — 280c.

2

Bcero 17

4.5. BeInonHeHNe KypcoBOro IPOeKTa/ KypcoBOi pabOoThI

Ienb KypcoBOro nmpoekra: BolmoIHeHnE MHANBHTyaJIbHOTO POEKTHOTO 3aJaHus 110
teme: «Pa3paboTka 1 0TJIaiKa B3aMMOICHCTBHSI MUKPOIIPOILIECCOPHOM CUCTEMBI C
pa3IMYHBIMU BUJAMH UCTOYHHUKOB MH(MOPMALUN U UHTEpEHcoB (yKa3aTb TUI
uHpopmanuu 1 uatepdeiica)». Hanpumep, «Pa3zpaboTka u oT/iafKa CUCTEMBI BBOJA

YacoB npakTU4ecKoil moAroToBku: 17
[IpumepHBbIe TeMBI 3a/laHUi HAa KypCOBOW IPOEKT npuBeeHbl B pasaene 10 PIT/I.

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. MUKpOKOHTpPOJIIIEPHI.
PazpaboTka BcTpanBaeMbIX MPHIOKEHHIA:
Vuebnoe nmocodbue/ A.E. Bacunses; c.-
[Tetep6. roc. nonurexH. yu-T. — CI10.: 13x-
Bo CIIOI'TIY,2003. — 211 c.

17

004 M 12

Marna, }0.C. MuUKpOKOHTpOIEpsI cCEpun
8051 : mpaktrueckuit moaxon/ F0.C. Marna.
— M.: IMK Ilpecc, 2008. — 228 c.

004.3 E 26

EBctudeen, A.B. MukpokonTposiepsl AVR
cemerictBa Tiny u Mega ¢pupmbr ATMEL/
A.B. EBctudees. — 4-¢ uzn.. — M.:JIO/IOKA-
XXI, 2007. — 560 c.

004.31 52

['mapmreitn, M.A. MUKPOKOHTPOJLIIEPBI
cmemanHoro curaana C8051Fxxx ¢pupmsl
Silicon Laboratories 1 ux npuMeHEHUE :
OIMCaHME AITOPUTMOB HIiporpamm / M. A.
I'magmreits. — [porp.. - M.: IOJIDKA-
XXI, 2008.

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

DNEeKTPOHHBIN pecypc Kadeapsl

. Bcero
Bun camocrositensHoi paboTh yac ’ Cewmectp 6, uac Cemectp 7, yac
1 2 3 4
N3yuenue TeopeTuueckoro Marepuania 10 10

qucturinHbl (TO)

KypcoBoe npoextuposanue (KII, KP) 19 19

PacuetHo-rpaduueckue 3aganus (PI'3)

Kosanes C.1. MeTtonnueckue ykazaHus K
BBITIIOJTHEHUIO KypCOBBIX padoT (Onucanue
1ab0pPaTOPHOro OTIAJA0YHOTO

KOMIUIeKca). YueOHoe nmocooue B
snexkTpoHHoM Buae. 2008r.

DNEeKTPOHHBIN pecypc Kadeapsl

Brinonnenue pedepara (P)

IToaroroBka k TCKYILIEMY KOHTPOJIXO

004.312 3-16

3aerr, H.U. PagnoaroOuTeabckue
KoHcTpyKuuu Ha PIC-
MUKpoKoHTpoJuiepax.kH.4/H.W. 3aen. —
Kues: MK-IIpecc, 2008. —336 c.:

ycneBaemoctu (TKVY) 6 6
Jomamrnee 3ananue ([13)
KonTponbubie pabotel 3a04uHNKOB (KP3)
IToaroToBKa K MPOMEXYTOYHOMU 5 5
artecrauuu (ITA)
Bcero: 40 21 19

5. IlepeueHb yueOHO-METOINYECKOTO 0OECTIeUeHUs
JUISL CAMOCTOSTEILHON PabOThI 00YUYaAIOIINUXCS IO TUCIUTUTHHE (MOIYJTIO)
Y4eOHO-MeTOInYeCKHe MaTepualibl JUIsl CaMOCTOSITENbHOW paboThl 00y4aroImuxcs yKa3aHbl B
ILII. pa3zaenoB 6-11.

6. IlepeueHb MeyaTHBIX U AIEKTPOHHBIX YUEOHBIX N3TaHUIN
[lepeuyeHpb neyaTHBIX U SJIEKTPOHHBIX YUEOHBIX M3/IaHUH MpHUBeieH B Tabaulle 8.
Tabauna 8— IlepedeHb MeYaTHHIX U JIEKTPOHHBIX YUEOHBIX M3IaHHM

681.511
(TYATT)II79

[TpoexTrpoBaHue CPeACTB KOHTPOIS U
JMArHOCTHKH C 3JIEMEHTAaMH BBICOKOH
WHTETpaui: MeTouuecKkne yKa3anus K
BBINOJIHEHUIO JTJabopaTopHbIX padot / C.-
[Terep6. roc. yH-T a3pOKOCM.
npubopoctpoenust; Coct. C. U. Kopanes, B.
A. T'ony6kos. - CI16.: PUO I'VAII, 2005. -
22 c.: puc., TabI..

10

C71

Cnepanckuii, B. C. CurHanbHbie
MHUKPOIPOIIECCOPBI U UX IIPUMEHEHUE B
cucremMax TeJ'IeKOMMYHI/IKaHI/Iﬁ u
3JIEKTPOHUKH: yueOHoe nocobue/ B. C.
Cnepanckuii. - M.: ['opsiuas nuHus -
Temexom, 2008. - 168 ¢

20

HIudp/ KommuecTBo K3eMILIsIpOB B

Bbubmmnorpaduueckas ccpuika
URL anpec pad OnbIMoTEeKE

7. IlepeueHb 2EKTPOHHBIX 00pa30BaTENbHBIX PECYPCOB
MH(POPMAIMOHHO-TEIEKOMMYHUKAIIMOHHOU ceTn «IHTepHeT»




[lepeuenn AIIEKTPOHHBIX o0pa3oBaTeNbHbIX pecypcos UH(OPMaLIMOHHO-
TEJICKOMMYHUKAIIMOHHONW ceTn «WHTepHeT», HEOOXOAMMBIX JJIi OCBOCHHUS TUCIUILIAHBI
npuBesieH B Tabmuie 9.

Tabmuua 9 — IlepedyeHb SJIEKTPOHHBIX OOpPA30BATEIBHBIX PECYpPCOB HH(POPMALMOHHO-
TeJIEKOMMYHUKAIIMOHHOHU cetu «MHTepHeT»
URL anpec HaumenoBanue

e.lanbook.com/books/ DJIeKTPOHHO-OMOIMOTEYHAS cCUCTEMa

www.gpntb.ru/ 'ocynapcTBeHHas MyOIMYHAs HAYYHO-TEXHUYECKasi OMOInoTeKa.

www.nlr.ru/ Poccuiickas HanmoHanbHas OuOIMOTEKA.

www.nns.ru/ HarmoHnanpHast 2JIeKTpOHHAs OHOIHOTEKA.

www.rsl.ru/

Poccwuiickast rocyaapcTBeHHasi OMOJIMOTeKa

8. IlepeueHpr HHMOOPMAITMOHHBIX TEXHOJIOTHUI
8.1. [lepeuenp mporpaMMHOTO OOECTIEUCHHSI, HCIOIB3YyEMOro IMpPH OCYIIECTBICHUU
00pa30BaTeNILHOrO Mpoliecca M0 AUCLUIIUHE.
[lepedeHp UCTIONB3yEMOTr0 IPOrPpaMMHOT0 obecrieueH s npeacTasieH B Tadbauie 10.

Tabmuua 10— IlepedyeHb nporpaMMHOro o0ecreyeH s

Ne /i HaumenoBanue

1 nporpamMma otaaauuk Microchip MPLAB 8.5 — Gecrunathas fuia yueOHBIX 1emneit
1 OC Windows XP u BbII1IC

2 ITaker MS Office

8.2. Ilepeuenp MH(POPMALOHHO-CITPABOYHBIX
OCYIIECTBICHHH 00pa30BaTENILHOrO MpoIiecca Mo AUCIUIITHHE

[lepeyeHp uCHONB3yeMbIX HH(POPMALMOHHO-CIIPABOYHBIX CHUCTEM MPEICTABICH B
tabymue 11.

CHUCTEM,CIIONIb3YEMBIX pu

Tabmmua 11— Ilepedyenr HHPOPMALMOHHO-CIIPABOYHBIX CUCTEM

Ne m/m HanmenoBanue

He npenycmorpeno

9. MarepuanbHO-TeXxHUYeCKas 6a3a
CoctaB MaTepUaIbHO-TEXHUUYECKOH 0a3bl, HEOOXOAMMOW /s  OCYIIECTBIICHHUS
00pa3oBaTeNbHOrO Mpoliecca 10 AUCIUILIMHE, IpeACcTaBiIeH B Tabnuuel?2.

Tabauna 12 — CoctaB MatepHalibHO-TEXHUUECKON 0a3bl

Ne HanmeHnoBaHue cocTaBHON 4acTH
n/n MaTepHabHO-TEXHUUECKOH Oa3bl

Howmep ayauropuun
(Tipu HEOOXOMMOCTH)

JIekuMoHHAs ay JUTOPUs

KomMmnbrotepHslii kacce

3 YuralbHBIH 321 OMOINOTEKH

10. OueHouHsble cpeAcTBa AJIs MPOBEACHUS TPOMEXKYTOUHON aTTECTALlUN
10.1. CocTaB OLIECHOYHBIX CPEACTBMJISI TPOBEACHUS MPOMEKYTOUHOW AaTTECTALUH
o0ydaromuxcs Mo AUCHUIUINHE IPUBEACH B Tabnuie 13.
Ta6mmma 13 — CocTaB OIEHOYHBIX CPEJICTB 71l TPOBEICHUS MPOMEXYTOYHOM aTTeCTAIINHI

Bug HpOMC)KyTO‘-IHOI\/'I arTeCTalnun Hepequb OICHOYHBIX CPCACTB

Dk3ameH CrrcoK BOIPOCOB K 9K3aMEHY;

BrinonHeHne KypcoBoro mpoekra

DKcrepTHas OLlEHKA Ha OCHOBE TPeOOBaHUH K
COJIEPKAHUIO KYPCOBOI'O MPOEKTA.

10.2. B kadecTBe KpHUTEpHUEB OIIEHKH YPOBHSA CGHOPMHUPOBAHHOCTH (OCBOCHHMS)
KOMITETEHITMI O0ydYaloUMUCS MPUMEHSIETCS S-0ayibHas MIKaia ONEHKUA chOpMHpPOBAHHOCTH
KOMIIETEHIINH, KoTopas npuBeaeHa B Tabmuie 14. B TeueHne cemecTpa MOXKET HUCIOJIB30BATHCS

100-0ammpHasg  IIKaja

MOJYJBHO-PDEUTUHIOBOM ~ CHUCTEMBl  YHUBEpCUTETa,  IIpaBuia

HUCIIOJb30BaHUA KOTOpOﬁ, YCTAaHOBJICHBI COOTBCTCTBYIOINHMM JIOKAJIbHBIM HOPMATHBHBIM aKTOM

I'VAIL

Tabnuma 14 —Kputepuu olieHKH ypoBHS c(hOPMUPOBAHHOCTH KOMIIETEHIIUI

Or1eHKa KOMITETEHITHN

5-0aiUIbHAas IIKaIa

XapakTepucTrka c(hOpMUPOBAHHBIX KOMITETEHIIMI

«OTIMYIHO»
<GavTCHO»

OOyJaromumiics:

— 171y0OOKO M BCECTOPOHHE YCBOMJI IIPOIPaMMHBIA MaTepHa;

— YBEpPEHHO, JIOTHYHO, ITOCIIEI0BATEIHLHO U TPAMOTHO €T0 M3JIaracr;

— ONMHpasiCh Ha 3HAHWS OCHOBHOW W JONOJIHUTEIBHOW IJUTEPATYypHI,
TECHO CBSI3BIBACT YCBOCHHBIC HAYYHBIC TOJOXCHUS C TMPAKTUYCCKOM
JESITEIILHOCTHIO HAIPABJICHMS;

— yMeJ0 000CHOBBIBAET U ApTYMEHTHUPYET BBIIBUTACMbBIC UM HJICH;

— JIeJIaeT BBIBOALI H 000OIIECHHS;

— cBOOOJIHO BJIaJIcET CHCTEMOM CIIeNUaIN3UPOBAHHBIX TOHITHH.

— MPaBUALHO BHIMOTHUI 0T 90% 110 100% TeCTOBHIX 3aaHui .

«XOpPOoLIO»
<GavTCHO»

OOyuarommiics:

— TBEPJIO YCBOWJI MPOTPAMMHBINA MaTepuai, rPaMOTHO H 1O CYIIECTBY
U3JIaraet ero, ONMpasCh Ha 3HAHUSI OCHOBHOM JINTEPATYPHI;

— HE JIONYCKAEeT CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBAaCT YCBOCHHBIC 3HAHUS C TPAKTHYECKON JIEATEIHHOCTHIO
HaIPABIICHUS;

— apryMEHTUPYET HAy4YHbIE ITOJIOKEHUS;

— JIeJIaeT BBIBOALI H 000OIIECHHUS;

— BJIQJICET CHCTEMOU CIIeMaTN3NPOBAHHBIX TTOHSITHH.

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

«YIAOBJICTBOPUTCIIbHO»
<«GavYTCHO»

— o0yuyaromuiicss yCBOMJI TOJBKO OCHOBHOW MpPOrpaMMHBINA MaTepua,
M0 CYIIECTBY M3JIaraeT €ro, ONHpasch Ha 3HAHUSA TOJBKO OCHOBHOM
JTUTEPATYPHI,

— JIOMyCKaeT HECYIIECTBEHHbIE OMMOKN U HETOYHOCTH;

— UCIIBITBIBAET 3aTPYJHEHUsT B NPAKTUYECKOM HPUMEHEHUU 3HAHHUU
HaIlpaBJICHUS;

— cnabo apryMeHTUPYET Hay4dHBIE MTOJOKEHNS,

— 3aTpyAHseTcs B GOPMYJIUPOBAHUHU BBIBOJOB U 000OIICHUH;

— YaCTUYHO BJIAJEET CUCTEMON CIIEIMAIU3UPOBAHHBIX TTOHITHIA.

— IPaBUJIBHO BBIMONHUI OT 51% /10 69% TECTOBHIX 3aNaHHUH .

«HCYOOBJICTBOPUTCIIBHO»
«HE 3a4YTCHO»

— o0ydJaromuiicss He YCBOWJI 3HAYUTEIBHOH YacTH MPOrpPaMMHOTO
MaTepuaa;

— JIOMYCKaeT  CYyIIECTBEHHbIE  OIIMOKM W  HETOYHOCTH  HpHU
paccMOTpeHHH pobsIeM B KOHKPETHOM HalpaBlIeHUH;

— WCTIBITBIBAET TPYIHOCTH B MPAKTHYECKOM PUMEHEHNUN 3HAHHIA;

— HE MOXET apryMEHTHPOBATh HAYYHBIE MTOJIOKEHHS,

— He (hOpMYITUPYET BHIBOJAOB U 000OIICHHIA.

— MPaBUILHO BHINOTHUI MeHee 51% TeCTOBBIX 3aaHui .

10.3. TunoBble KOHTPOJIbHBIE 3aJJaHUS WX UHBIE MaTEPUAIIbI.
Bomnpocs! (3agaun) ams 5K3aMeHa npeacTaBieHbl B Tadnuie 15.

Tabnuma 15 — Borpocs! (3agaun) 115 9K3aMeHa

|

Ne /it |

[TepeueHs BompocoB (3a7a4) A7 IK3aMeHa ’ Kon




WHANKATOpa

1 O0630p prIHKA 8-¥ pa3psSIHBIX OJHOKPUCTATBHBIX I1K-2.3.1
MHUKPOKOHTPOJLIIEPOB [IK-2.y¥.1

2 CewmeiicTBa OJTHOKPUCTATBLHBIX MUKPOKOHTPOJIIIEPOB (PUPMBI [1K-2.B.1
Microchip Technology. OcnoBubie mapamerpst PIC-
KOHTPOJJIEPOB

3 Ycnosuble 0603HaueHusi PIC-koHTposiepoB

4 0630p apxutektypsl PIC16F84

5 YcnoBHoe obo3nauenue PIC16F84. HazHaueHue BHIBOJIOB.

6 Crnoco0Ow1 hopmupoBanus TakToBOM dacToThl ajsi PIC16F84

7 Ctpykrypa koHpurypamonHoro ciosa PIC16F84

8 CrpykTtypa oneparusHoil nmamstu PIC16F84

9 Peructp STATUS PIC16F84

10 Peructp OPTION PIC16F84

11 Cucrema komaug PIC16F84

12 Pabota ¢ maccuBamu B noctossHHOM mamstu PIC16F84

13 Pabora ¢ maccuBamu B onepatuBHO# mamsiti PIC16F84

14 Maxkpocs! B accemOnepe PIC16F84

15 Wmuranus BHenHux coosrtuii B MPLAB

16 Mexanusm npepoiBanuii B PIC16F84

17 Peructp INTCON B PIC16F84

18 Tumnsl copocos B PIC16F84

19 Pabora c snepronesaBucumoii namstoio B PIC16F84

20 Pabora PIC16F84 B pexxume Sleep

21 Opranuzanysi aCHHXPOHHOM MocCie10BaTeIbHOM TIepeaun
nmaugbeix g PIC16F84

22 OcHoBHble xapaktepuctuku cemerictsa PIC16F87x

23 Buytpennsis crpykrypa PIC16F87x

24 Onucanue BoiBOJ0B PIC16F87x

25 Opranmzanus namsaru [13Y PIC16F87x

26 Opranmzanus namsata O3Y PIC16F87x

27 Peructp STATUS PIC16F87x

28 Peructp OPTION PIC16F87x

29 Peructp INTCON B PIC16F87x

30 Oco6ennoctu BeinojHeHusa komanasl GOTO B PIC16F87x

31 Ocob6ennoctu BeimoiaHerust komanasl CALL B PIC16F87x

32 Pabota Taiimepa-cuetunika TMRO B PIC16F87x

33 Pabora Taitmepa-cuerunika TMRO B PIC16F84

34 Pabota Taiimepa-cuetunika TMR1 B PIC16F87x

35 Pabora Taitmepa-cuerunika TMR2 B PIC16F87x

36 Crpykrypa koH¢uryparmonHoro cioBa TICON

37 Crpykrypa koHbpurypamonHoro ciosa T2CON

38 Pexumsl pabotsl CCP-moayns

39 Pexum Capture CCP-monyns

40 Pexxum Compare CCP-monyns

41 Pexxum PWM CCP-monyns

42 Opranuzanysi aCHHXPOHHOM MOCJIeI0BAaTEIbHOCTH MTepelauu B

PIC16F87x

Ne i/t

Kon

ITepeuens BompocoB (3amay) auis 3a4ueTa / au . 3a4cTa
p P ( o )H ! q)(b HHIUWKaTopa

Y4eOHBIM IIAHOM HE MPEAYCMOTPEHO

[Tepedens TeM AJs BHIIOJIHEHHUSI KyPCOBOTO MPOEKTa/ KYpCOBOW pabOThI TpeCTaBICHBI

B Tabure 17.

Tabmuua 17 — IlepeueHp TeM JIsl BRIIOIHEHHUSI KYPCOBOTO MPOEKTa / KypCOBOM paboThI

Ne i/t

[TpuMepHBIii IepeYeHb TEM IS BBITOJHEHHS KYPCOBOIO IPOEKTa/ KYyPCOBOM
paboThI

YacTts 1. Bei6op B MeHr0. 2 sipyca. [lepBblii- 5 371-TOB, BTOpOii — 3 371-Ta.
[Tocne BbIOOpa HIKHETO YPOBHS — 3BOHOK. T.€. IPHUMEPHO KaK B COTOBOM
TenedoHe. (HarpuMep: B epBoM spyce 5 pamuinuii, BO BTOpoM sipyce — IJis
Kaxaoi pamunuu 3 TenedoHa (oM., pad., Mo0.), BIOOp TenedoHa —
MMUTAIMS TeJl. 3BOHKA)

Yactp 2. CoxpaHeHue BO BHEIIHEN SHEPTOHE3aBUCUMOM MTaMATU
MIPOMEXKYTOYHBIX JAHHBIX U MOCIEAHET0 pe3yibTaTta paboThl MPOTrPaMMBbI.
CBsi3b € BHEIIHEH mamsiThio — 10 npoTokoury 12C.

Yacte 1. BBoauTCA miecTHaAIATEPUYHOE YUCIIO B BEpXHEH cTpouke. [Ipu
Ha)KaTUU Ha KHOIIKY-OKOHYAaHHUE BBOJAA U B HIXKHEW CTPOKE JOJIKHO
nosiBuTcs 10-M4HOE YUCIIO, pABHOE BEPXHEMY.

Yactp 2.CoxpaHeHHEe BO BHEIIHEN YHEPIOHE3aBUCUMOM aMsITH
MIPOMEXKYTOYHBIX JAHHBIX U MOCIEAHETO pe3yibTaTta paboThl MPOTrPaAMMBI.
CBsi3b € BHEIIHEH mamsiThio — 10 npoTokouy 12C.

Yactp 1. Pexiiama — oprann3oBath OETyHIylO0 CTPOKY. l- KHOmNKa
YIpaBJIsIeT HampaBJieHueM Oera , KH.2 — IEPEeBOANT CTPOKY BBEPX HJIM BHH3,
3-51 KHOTIKA PEXHUM IMKJIMYECKOTO CIBHTa, KOT/IA IB€ CTPOKU OOBEINHSIOTCS
B OJIHY JUTMHHYIO 32-X CHMBOJIBHYIO CTPOKY, IO KOTOPOH IUKINYECKU
JBHIKETCS] pEKJIAMHAsi CTPOKa.

Yactp 2.CoxpaHeHHEe BO BHEIIHEN YHEPIOHE3aBUCUMOM aMsITH
MIPOMEKYTOUHBIX JIaHHBIX U TIOCJIEHETO pe3yibTaTa paboThl MIPOrPaMMBI.
CBsi3b C BHEIIHEW mamsiThio — 10 npoTokoiry 12C.

Yacts 1. BBoa u npeoOpa3zoBaHue TBOUYHOTO YKCIia (B IEPBOIl CTPOKE) B
JeCATUYHOE (BO BTOPOU CTPOKE)

Yactp 2. CoxpaHeHue BO BHEIIHEH SHEPrOHE3aBUCUMON MMaMATH
MIPOMEXYTOUHBIX JAHHBIX U MTOCIEAHETO pe3yybTaTra paboThl IPOTrpaMMBbl.
CBs13b ¢ BHEIIHEN NaMAThIO — 110 potokony [2C.

Yacts 1. [Iponssenenue aByx umrcesn. BBoj nepsBoro uncia B IepBoii CTpoke,
BTOPOTO - BO BTOPOM, Pe3ysbTaT — BO BTOpoi. Eciu pe3ynbpraT HE
MIOMEIIAETCS] BO BTOPYIO CTPOKY - 3BOHOK.

Yactp 2. CoxpaHeHue BO BHEIIHEH SHEPrOHE3aBUCUMON MaMATH
MIPOMEKYTOUHBIX JIaHHBIX U TIOCJIETHETO pe3yibTaTa paboThl IPOrPaMMBI.
CBsi3b C BHEIIHEW mamsiThio — 10 npoTokoury 12C.

Yacts 1. Ynopsaounsanue uudp B crpoke. McxoaHoe yucio (AecATHIHOE)
BBOJMUTCA B BEpXHEH cTpoke. [10 OKOHUaHMU BBO/IA B HUKHEW CTPOKE
MOSIBIISICTCS YIIOPSIOUSHHBIN HabOop udp 3TOro uucia. (I01. 3a1aHue -
BBIOPOCUTDH OIMHAKOBBIE LIU(PBHI)

Yactp 2. CoxpaHeHue BO BHEIIHEN SJHEPTOHE3aBUCUMON MTaMsATH
MIPOMEXYTOUHBIX JAHHBIX U MOCIEAHET0 pe3ysbTaTta paboThl IPOTrpaMMBbl.
CBs13b ¢ BHEIIHEN NaMAThIO — 110 npoTtokoiy 12C.

Bomnpocs! (3agaun) muis 3adera / nug¢. 3auera npencrapieHs! B Tadnuie 16.

Ta6muma 16 — Boripocs! (3amaun) nis 3aueta / audd. 3adera

Yacts 1. BeiBogutcs ctpoka “BOSS” B cepennHe BEpXHEH CTPOKH.
Knomnkamu ocyiecTBisieTcs CABUT CTPOKH B UETHIPEX HallpaBieHusix. Bee
CABUT'Y NUKIINYCCKHUC.




Yacte 2. CoxpaHeHue BO BHEIIHEN SHEPTOHE3aBUCUMOM MMaMATH
IPOMEKYTOUHBIX JJAHHBIX U MOCJIEIHErO pe3ysbTaTa paboThl IPOrpaMMBbl.
CBs13b C BHENIHEH namsiThio — 1o npoTtokony 12C.

Yacte 1. BBoguTcs uncio, KOTOpoe paclieHuBaeTCsl Kak JeCITUIHOE
3Hauenne ASCII — kona (B unrepsaine 30..50). Ha BTopoii cTpoke
0TOOpaxkaeTcst CMMBOJI C TAKUM KOZOM. MOYKHO BBOJUTH HECKOJIBKO YHCE
MOAPSJI, IPU 3TOM BCE, UTO paHee BHIBEACHO, CIBUTAETCS BIIPABO.

Yactp 2. CoxpaHeHHe BO BHEIIHEW YHEPrOHE3aBUCUMOM MTaMITH
MIPOMEKYTOUHBIX IAaHHBIX U MOCIEAHETO pe3yJibTaTa padoThl MPOrPaMMBI.
CB3b ¢ BHENIHEN MaMsIThio — o npoTokoiy 12C.

127556 u 655721 - 3BOHOK)

Yacte 2. CoxpaHeHHE BO BHEIIIHEH YHEPTOHE3aBUCUMOM MMaMSITH
MIPOMEXKYTOYHBIX JAHHBIX U MOCIEAHETO Pe3yibTaTa paboThl MPOTPAMMBI.
CBs3b ¢ BHENIHEN MaMAThIO — 10 npoTokoay 12C.

Yacts 1. B BepxHeii cTpoke BeBoAUTCS hpasa (Jirobast - NpuayMaTh CaMHUM).
Knonkamu kypcop moaBOIUTCS MO HYKHYIO OYKBY, KOTOpas Mpu ee
BbIOOpPE OMYCKAETCS HA HMXKHIOKO CTPOKY U CABUTAETCS BIUIOTHYIO K JIEBOMY
Kparo (K paHee BHIOpaHHBIM OyKBaMm), T7ie (popMUpyeETCsi CIIOBO U3
BBIOpPAHHBIX OYKB.

Yactp 2. CoxpaHeHHe BO BHEIIHEW YHEPTOHE3aBUCUMOM MTaMATH
IIPOMEXKYTOUHBIX JAHHBIX U MOCIEAHETO Pe3yJibTaTa padoThl IPOTrPAMMBI.
CBsi3b C BHEIIHEHN NamsThI0 — 110 npoTtokouy 12C.

16

UYacts 1. BBoasrcs uncno B BepxHel cTpoke. Bo BTopoit cTpoke Haio
BBIBECTH COOOIIIEHHE - TTPOCTOE ATO YUCIIO WK HeT. (Yucmo <999.
Hcnonp30BaTh COIUMCOK MPOCTHIX YKCeN 10 31 U MPOBEPATh UX KaK AETUTENN
BBEJICHHOT'O YHUCIIA.)

Yactp 2. CoxpaHeHue BO BHEIIHEN SHEPrOHE3aBUCUMOM MTaMATU
MIPOMEXYTOYHBIX JAHHBIX U MOCIEAHET0 pe3yibTaTta paboThl IPOTrPaMMBbl.
CBsi3b € BHENIHEH nmamsiThio — 1o npoTtokouy [2C.

10

Yacts 1. BBoauTCS mIeCTHAALIATEPUYHOE YUCIIO B BepXxHel cTpouke. [Tpu
Ha)KaTUHU Ha KHOIIKY-OKOHYaHHUE BBOJA U B HMXKHEHN CTPOKE MOSABIISAETCA
JIBOMYHOE YHUCIIO, PABHOE BEPXHEMY.

Yacts 2. CoxpaHeHHe BO BHEIIHEW 3HEPrOHE3aBUCUMON MTaMATH
IIPOMEXKYTOUHBIX JAHHBIX U MOCIEAHETO pe3yJibTaTa padoThl IPOTrPAMMBI.
CBsi3b C BHEIIHEHN NamsaThI0 — 110 npoTtokouy 12C.

17

Yacte 1. Tect peakiuu yenoeka. C MoMoIIbI0 TeHEpaTOpa
MICEBIOCTYYalHbIX YUCE OPTaHU30BaTh BBIBOJ] CIIYYaHBIX JBOMYHBIX
qrcell B BEPXHIOI CTPOKy. Bpems ¢pukcanuu uncna — 1 cek. 3a 310 Bpems
HAJI0 OMPEACIIUTh YETHO WJIK HET YUCIIO €AMHUI] B UUCIIE U HAXKATh OJIHY U3
nByX KHomNok. [Ipu HenpaBuiIbHOM Ha)kaTuu — 3BOHOK. Bo BTOpoii cTpoke
BBIBOJISITCSL YKCJIA MMPABUIIbHBIX M HETIPABWIIbHBIX HAKATUM.

Yactp 2. CoxpaHeHue BO BHEITHEH SHEPrOHE3aBUCUMOM MaMATH
MIPOMEKYTOYHBIX JAHHBIX U MTOCIEIHETO Pe3ysIbTaTa paboThl IPOTPAMMBI.
CBs3b ¢ BHENIHEN MaMAThIO — 1o npoTokoay 12C.

11

Yacts 1. BBoauTCS 1mI€CTHAALIATEPUYHOE YUCIIO B BepXxHel crpouke. [Tpu
Ha)KaTUU Ha KHOIIKY-OKOHYAaHHE BBOJA U B HIXKHEW CTPOKE MOsBIsETCS 8-
PUYHOE YHCII0, PABHOE BEPXHEMY.

Yacts 2. CoxpaHeHHe BO BHEIIHEW 3HEPrOHE3aBUCUMON MTaMATH
IIPOMEXKYTOUHBIX JAHHBIX U MOCIEAHETO Pe3yJibTaTa padoThl IPOTrPaAMMBI.
CBsi3b C BHEIIHEHN NamsThi0 — 1o npoTtokony 12C.

18

Yacts 1. Tect peakiuu yenoBeka. C MOMOIIBIO TeHepaTopa
MICEBJOCTYYailHBIX YMCEN OPraHU30BaTh CIIy4ailHbIM BHIBOJI CIIOB “JIeBast
KHOMKa” ¥ “‘nipaBasi kKHoMKa . Bpems mokasa cioBa — 0.5 cek. 3a 310 Bpems
HaJ0 HaXXaTh OJIHY U3 ABYX KHOMOK. [Ipy HenmpaBMIIbHOM Ha)KaTUU — 3BOHOK.
Bo BTOpOI#i cTpOKE BHIBOASITCS YUCIIA IPABMIBLHBIX U HETIPABUIHHBIX
Ha)KaTUH.

Yactp 2. CoxpaHeHue BO BHEIIHEH 3HEPrOHE3aBUCUMOM MTaMATU
MIPOMEXKYTOYHBIX JAHHBIX U MOCIEAHET0 pe3yibTaTta paboThl MPOTrPaAMMBI.
CBsi3b € BHEIIHEH mamsiThio — 10 npoTokoury 12C.

12

Yacte 1. BBOAUTCS BOCBMEPUYHOE YHCIIO B BEpXHEH cTpouke. [Ipu Haxkatnn
Ha KHOIKY-OKOHYaHUE BBOJA U B HW)KHEW cTpoke nossisiercs 10-nuHoe
YHUCJIO0, PABHOE BEPXHEMY.

Yacte 2. CoxpaHeHue BO BHEIIHEN SHEPTOHE3aBUCUMOM MTaMATH
IIPOMEXKYTOUHBIX JAaHHBIX U MOCIEAHETO Pe3yJibTaTa padoThl MPOTrPAMMBI.
CBsi3b C BHEIIHEHN NamsTh0 — 1o npoTtokony 12C.

13

Yacts 1. BBoauTcss BocbMEpUUYHOE YHCIIO B BEpXHEW cTpouke. [Ipu
Ha)KaTHH Ha KHOIIKY-OKOHYaHHE BBO/Ia M B HUKHEN CTPOKE MOSIBIISETCS
TPOUYHOE YHCIIO, paBHOE BepxHeMy. Eciin He moMeniaercsi B CTpOKY —
3BOHOK.

Yactp 2. CoxpaHeHue BO BHEIIHEN SHEPrOHE3aBUCUMOM MaMATH
POMEKYTOUHBIX JJAHHBIX U MOCJIEIHET0 pe3yibTaTa padoThl MIPOrpaMMBbl.
CBs13b C BHENIHEH mamsiThI0 — 1o nmpoTtokoy 12C.

19

Yacts 1. Tect peakunn yenoseka. C IOMOIIBIO FeHEPATOPA
MCEeBAOCITYYalHbIX YUCEI OPraHU30BATh CIIyYalHbIN BBIBOJI CJIOB ‘‘TIeBast
KHOIIKAa” M “IpaBas KHomKa . M3Mmepsercs BpeMsl 10 HaKaTHs Ha
MpaBWJIbHYIO KHONIKY. BO BTOpOI1 cTpOKe BHIBOAUTCS CpeIHEE BPEMSI
peakiu (B IECATHIX AOJSIX CEKYH/bI.)

Yactp 2.CoxpaHeHHEe BO BHEIIHEN YHEPrOHE3aBUCUMOM aMsITH
MIPOMEKYTOUHBIX JIaHHBIX U TIOCIIETHETO pe3yibTaTa paboThl IPOrPaMMBI.
CBsi3b C BHENIHEHW mamsiThio — 1o nmpoTokoiry 12C.

20

Yacts 1. Cnoxxenue qByx uucein. BBoa nepBoro 4ncia B nepBoii cTpoke,
BTOPOTO - BO BTOPOH, Pe3yNbTaT — BO BTOpoi. Ecin pe3ynpTaT HE
MIOMEIIAETCS] BO BTOPYIO CTPOKY - 3BOHOK.

Yactp 2.CoxpaHeHHEe BO BHEIIHEN YHEPrOHE3aBUCUMOMN aMsITH
MIPOMEKYTOUHBIX JIaHHBIX U TIOCJIETHETO pe3yibTaTa paboThl IPOTrPaMMBI.
CBsi3b C BHEIIHEHW mamsiThio — 10 npoTokoury 12C.

14

Yacte 1. BBoasTcs aBa uucina. IlepBoe — B BEpXHEH CTpOKE — BTOPOE — B
HUKkHeH. TpebGyercs onpeaenuTh, MOXKHO JIM BTOPOE MOTYyYUTh U3 IEPBOTO
nepecTaHoBKoi nu¢p. Ecnu 1a — 3BOHOK.

Yacts 2. CoxpaHeHHe BO BHEIIHEW SHEPrOHE3aBUCHUMON MTaMATH
POMEKYTOUHBIX JTAHHBIX U MOCJIEIHET0 pe3yibTaTa paboThl MIPOrpaMMBbI.
CBs13b C BHEIIHEN NaMAThIO — 1o npoTokouy 12C.

21

Yacte 1. Berunranue nsyx uncen. BBox nepBoro 4ucia B IEPBOM CTPOKE,
BTOPOTO - BO BTOPOM, Pe3ybTaT — BO BTOpoi. Eciu pe3ynpTaT HE
IIOMELIAETCS BO BTOPYIO CTPOKY - 3BOHOK.

Yacts 2. CoxpaHeHHE BO BHEIIHEN SHEPrOHE3aBUCUMON ITAMSITH
MIPOMEKYTOUHBIX JIaHHBIX U TIOCJIETHETO pe3yibTaTa paboThl MPOrPaMMBI.
CBsi3b € BHEIIHEN NaMAThIO0 — 10 npoTokoury 12C.

15

Yacte 1. BBoasrcs nea uncia. [lepBoe — B BepXHEN CTPOKE — BTOPOE — B
HIKkHEH. Tpedyercs onpeaenuTh, MOXKHO JIM BTOPOE TOMYyYUTh U3 TIEPBOTO
3epKalIbHBIM OTPaXEHUEM IOCJICIOBATEILHOCTHU IUGp. (HanpUMep : Yyucia

22

Yacts 1. [lenenue (1ienouncieHHoe) AByx yucen. BBoa nepBoro uncia B
IIEPBOM CTPOKE, BTOPOTO - BO BTOPOM, pe3yiabTaT — BO BTOpOM cTpoke. IIpu
HEHYJIEBOM OCTaTKE — KOPOTKUH 3BOHOK.




Yacte 2. CoxpaHeHue BO BHEIIHEN SHEPTOHE3aBUCUMOM MMaMATH
IPOMEKYTOUHBIX JJAHHBIX U MOCJIEIHErO pe3ysbTaTa paboThl IPOrpaMMBbl.
CBs13b C BHENIHEH namsiThio — 1o npoTtokony 12C.

23

Yacte 1. Onpenenenne Hamu4us 3aJlaHHOTrO (pparmeHTa B Mmaccuse. BBoa
IIEPBOT'0 YKCJIa B IIEPBOM CTPOKE, BTOPOTO - BO BTOpOil. Eciin BTOpoe yuciio
aBIseTcs: GpparMeHTOM MepBOro — KOpoTKuit 3BoHOK. (Hampumep: nepsoe
gucio 11345832996 , Bropoe 329 - 3BOHOK)

Yactp 2. CoxpaHeHHe BO BHEIIHEW YHEPrOHE3aBUCUMOM MTaMITH
MIPOMEKYTOUHBIX IAaHHBIX U MOCIEAHETO pe3yJibTaTa padoThl MPOrPaMMBI.
CB3b ¢ BHENIHEN MaMsIThio — o npoTokoiy 12C.

Bompocel 11 mpoBeneHHsT TPOMEXYTOYHOM aTTecTaliii B BHJIC

npencTaBicHbl B Tabmuie 18.

Tabnuna 18 — [TpumepHbId IepeyeHb BOIPOCOB JJisl TECTOB

TECTUPOBAHHUA

Ne i/t

[IpumepHBIii nepeueHb BOIPOCOB sl TECTOB

Kon
WHJIUKAaTOpa

24

Yacts 1. BBon necstuunoro yncia. Ecnu nudpsl B HeM yropsiio4eHsb 110
BO3PAaCTaHUIO — KOPOTKUH 3BOHOK, 110 YOBIBAaHHIO — JBa 3BOHKA, €CIIU IPYTOe
— OJVH JUIMHHBIN 3BOHOK.

Yactp 2. CoxpaHeHHe BO BHEIIHEW YHEPrOHE3aBUCUMOM MTaMsITH
IIPOMEXKYTOUHBIX JAHHBIX U MOCIEAHETO PE3yJIbTaTa padOThl IPOTrPAMMBI.
CBs3b ¢ BHENIHEN MaMsIThio — o npoTokoiy 12C.

1

3aueM HyXeH nporpammarop?

1) Co3nanue nporpamMm

2) OTnagka nmporpaMm

3) [IpommBka nmporpamm

4) Tlopaya HanpspKEHHUs] HA MUKPOIPOIIECCOP

[1K-2.3.1
IIK-2.V.1
I1K-2.B.1

25

Yacts 1. BBox aecstuunoro yucnia. Bo BTopoii cTpoke — cyMMa BBEJEHHBIX
mudp. Ecau cymma okanunBaercs Ha 0 - OAMH AJTMHHBIN 3BOHOK.

Yactp 2. CoxpaHeHue BO BHEIIHEN SHEPTOHE3aBUCUMOM MaMATu
IPOMEKYTOUHBIX JJAHHBIX U MOCJIEIHErO pe3yibTaTa padoThl IPOrpaMMBbI.
CBs13b C BHENIHEH namsiThi0 — 110 npoTokoy 12C.

3adem HyxHbI peructpbl TRIS B Mukpokontposiepax PIC?
1) [Togaua 3HaUeHUI HA TOPTHI

2) YcTaHOBKa peXUMbI pabOThI IOPTOB

3) Obpabotka yposHeit ALIIT

4) O6paboTtka ypoHei 1Al

26

Yacts 1. BBogarces 8 necaruunbix mudp. OnpenennTs, €cTh I TPoiKa
mudp, koropas B cymme faet uncio 20. Eciam ecTh — BBIBECTH 3TH TPH
U QPbI BO BTOPOI CTPOKE U OJIUH JJIMHHBIA 3BOHOK.

Yactp 2. CoxpaHeHue BO BHEIIHEN SHEPTOHE3aBUCUMOM MaMATu
POMEKYTOUHBIX JJAHHBIX U MOCJIEIHEr0 pe3yibTaTa paboThl IPOrpaMMBbl.
CBs13b C BHENIHEH namsiThi0 — 1o npoTokoy 12C.

27

Yacts 1. BBogares 8 necaruunbix 1udp. Onpenenuts, Tpy HauOobIIMe
udpsel, BeBectn 31H TpU udpsl BO BTOPOW CTPOKE U IATh CTOJIBKO
KOPOTKHX 3BOHKOB, KaKOBa MakCcUMallbHas Ludpa.

Yacts 2. CoxpaHeHue BO BHEIIHEN SHEPTOHE3aBUCUMOM MaMATH
POMEKYTOUHBIX JJAHHBIX U MOCJIEIHETO pe3yibTaTa paboThl IPOrpaMMBbl.
CBs13b C BHENIHEH NamsiThI0 — 1o nmpoTokoy 12C.

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

nesom ctonbue, noabepnte COOTBETCTBYHOLLYHO NO3ULNIO B MPABOM
ctonbue:

1)PIC16F877a

2)PICKIT2

3)MPLAB

4)PWM

A) lWnpoTHO-MMNynbcHas Moaynauuns

b) UnTerpupoBanHas cpena pazpaboTku

B) [Iporpammarop
I') MukpokoHTpoJsuiep
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Yacts 1. BBogares 8 necaruunbix 1udp. BeiBecTn HeueTHbIE M (PHI BO
BTOPOH CTpoKe. Ecii UX HET, TO OUH JUIMHHBIA 3BOHOK.

Yacte 2. CoxpaHeHue BO BHEIIHEN YHEPTOHE3aBUCUMON MTaMATH
IIPOMEXKYTOUHBIX JAaHHBIX U MOCIEAHETO Pe3yJibTaTa padoThl IPOTrPAMMBI.
CBs13b ¢ BHEIIHEN NaMAThIO — 110 npoTtokoiy 12C.

[MpounTanTe TEKCT M yCTaHOBUTE NMocrefoBaTeNbHOCTbL. 3anuwmTe
COOTBETCTBYIOLLYIO NocrneaosaTenbHOCTbL ByKB crieBa Hanpaso.
OTBeThl MOKET OBITH HEOOXOAMMO IPOCHPSTaTh UM IPOCKIOHATh
CHavasla HaI0 _ TIOTOM__, @ IOTOM YK€ IPUCTYNaTb K

A) pa3paboraThs IporpamMmmy

b) cobpars HEX-aiin

B) mpommts MUKpOKOHTpOJLIIED

29

Yacts 1. Bozdarcsa 5 necstuunbix 1udp. OnpenenuTs, paBHa JId UX CyMMa
WIN pa3HOCTb HyJ0. T.e. gomyckaercs Jro0ast KOMOMHAIMS 3HAKOB (TUTIOC
WIM MUHYC) niepe]t Kaxaou nudpoit. Ecan =0 — BbeiBecTH 3TH UG PHI BO
BTOPOI CTPOKE C HY>KHBIMH 3HAKaMU U J1aTh OJIUH JJIMUHHBIA 3BOHOK.

Yactp 2. CoxpaHeHue BO BHEIIHEN SHEPrOHE3aBUCUMOM MaMATu
POMEKYTOUHBIX JTAHHBIX U MOCJIEIHET0 pe3yibTaTa paboThl MIPOrpaMMBbI.
CBs13b C BHENIIHEHN NaMAThIO — 1o npoTokoury 12C.

UTo MOXKET IPOU30MTH MTPH UCTIOIH30BaHUH HEMIPABUIHHBIX OMTOB
KOH(pUrypauu

oOyueHus1, IpecTaBleHbl B Tabnuie 19.

Tabnuna 19 — [lepedeHb KOHTPOIBHBIX PadbOT

[lepeueHp TeM KOHTPOJBHBIX PabOT MO NUCHUIUIMHE OOYYaIOUIUMXCS 3a04HON (OPMBI

Ne /1

[TepeueHb KOHTPOJIBHBIX PAOOT

30

Yacte 1. BBoguTcs uncio u3 6 uudp, 3atemM BBoAUTCS BTopoe uucio. Hamo
MOJIENIUTH TIEPBOE Ha BTOPOE U BBIAATH COOOIIECHUE : pe3yIbTaT AeICHUS —
XXXX.XXX. Eciu pe3ynbrar geneHus 1einblii — 3B0HOK.

Yacte 2. CoxpaHeHuE BO BHEIIHEN SHEPTOHE3aBUCUMOM NMaMATH
MIPOMEKYTOUHBIX JAHHBIX U MOCIEAHETO Pe3ysibTaTa padoThl MPOTrPAMMBI.
CBs13b ¢ BHEIIHEN NaMAThIO — 110 npoTokoiy 12C.

He npenycMoTpeHo

10.4. Meronuueckne  MaTepuaibl,  ONPEACISAIONIME  MPOUELYPbI

WHAMKATOPOB, XapaKTEpU3YIOUIMX HTambl (OPMUPOBAHUS KOMIIETEHIIMH,
JIOKAJIbHBIX HOpMaTHUBHBIX akTax [YAII, pernameHTHpPYIOIIMX TMOPAIOK U HPOUEAYPY
MIPOBE/ICHUS TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHOM aTTecTalluyi 00y4yaroIluxcs

I'VAIL

OIICHUBaHUS

cojepxkarcsi B




11. Metonuuecknue yka3zaHus JUisl O0yYarOIIMXCS 10 OCBOCHHIO JUCITUTITMHBI

11.1. Meronnyeckue ykazaHusi i1 OOY4YalOUIMXCS IO OCBOEHHUIO JIEKIIMOHHOI'O
MaTepuaia

OCHOBHOE Ha3HAYEHME JICKIIMOHHOIO MaTepuana — JIOTMYECKH CTPOWHOE, CUCTEMHOE,
riryOOKoe W SCHOE H3JIOKEHHE ydeOHOro marepuana. HasHadeHune COBpEMEHHOH JIeKIMU B
paMKax TUCLMIIJIMHBI HE B TOM, YTOOBI MOJIyYUTh BCIO MH(MOPMALMIO 110 TEME, a B OCBOCHUHU
(GyHIaMEHTAJIBHBIX TpPOOJEeM JUCHUIUIMHBL, METOJOB HAy4YHOrO TMO3HAHMSA, HOBEUIIMX
JOCTMD)KEHUH Hay4yHOH MbIciu. B yueOHOM mporiecce JeKIHs BBINOJIHAET METOA0JIOIHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (YHKUMHU. JIEKIMs pacKpbIBaeT MOHATUHHBIN anmapar
KOHKPETHOH o0siacTH 3HaHus, €€ mpoOseMbl, AAaeT LEeJIbHOE NPEACTaBIECHUE O AUCLUILIMHE,
MOKa3bIBAET B3aMMOCBS3b C IPYTHUMHU JUCIUTLTHHAMU.

Ilnanupyemble pe3yabTaThl IPU OCBOEHUH 00YYarOIUMUCS JEKIIMOHHOTO MaTepHaia:

— T[IOJIyY€HHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HaHUH, YpPOBEHb
KOTOPBIX OIpeeNAeTCs LIeJIeBOM YCTAHOBKOM K KaX10l KOHKPETHOM TeMe;

— TOJIyY€HHE OIbITa TBOPYECKOI pabOThl COBMECTHO C IPENOJaBaTEIEM;

— pa3BuTHE HOPOQPECCUOHANBHO-JIENOBBIX  KayecTB, JIOOBM K MpeaAMeTy H
CaMOCTOSITEIIbHOTO TBOPYECKOTO MBIILICHUSI.

— TOsBJIEHUE HEOOXOAMMOI0 HHTEPECa, HEOOXOAUMOTIO AJIsi CAMOCTOSITENILHON padoThI;

— T[IOJlyuYeHHE 3HAaHWKA O COBPEMEHHOM YpPOBHE pa3BUTHS HAyKd W TEXHUKH U O
IPOTHO3€ UX pa3BUTHs Ha OJMIKaMIINe TO/Ibl;

— HayuduTbCsl METOJUYEcCKH oOpabaTbiBaTh MaTepuasl (BbIACIATH TJIaBHBIE MBICIU U
NOJIOKEHHS, NPUXOAWTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh HMX B  Pa3IUYHBIX
dbopMyIupoBKax);

— IOJIyu€HHe TOYHOI'0 IOHUMAaHHUs BCEX HEOOXOIUMBIX TEPMUHOB U IOHSATHH.

JlexuvOHHBI MaTepuan MOXKET CONPOBOXKAATbCA JIEMOHCTpalMed CIajioB U
UCIOJIb30BAaHUEM DA3laTOYHOIO MaTepuaja IpU HPOBEIEHUM KOPOTKHUX JHCKYCCHH 00
0COOEHHOCTSIX MPUMEHEHHS OTJENIbHBIX TEMATHK 10 TUCIUTUIMHE.

CrpykTypa npeiocTaBieHus JEKIHOHHOTO MaTepuana:

— H3noxeHue JEKIIMOHHOTO MaTepUana;

— OcBoeHHE TEOPETHUECKOTI0 MaTepuraa 1o Bopocam, IpeCTaBIeHHbIM B Ta0uie 15

11.2. Meronnyeckue ykazaHus A7 00ydaroluxcs Mo y4acTUIO B CeMUHapax
VY4eOHBIM IJIAHOM HE MPETyCMOTPEHO.

11.3. Meronnyeckue ykazaHusd A OOyYaroIIMXCS IO MPOXOXKICHHUIO MPAKTUYECKUX
3aHATUN
VY4eOHBIM MJIAHOM HE MPETyCMOTPEHO.

11.4. Meronnyeckue yka3zaHus Uid OOyYaroIIMXCS IO BBINOJHEHUIO JIAOOPaTOPHBIX
pabot

B xone BeImonHeHus 1a0OpaTOPHBIX paboT oOydarolmuics MAOKEH YIIIyOUTh U
3aKpENUTh 3HAHUS, NPAKTUYECKUE HABBIKM, OBJAJETh COBPEMEHHOW METOJUKON M TEXHUKON
HKCIIEPUMEHTa B COOTBETCTBMM C KBAIM(PHUKAIMOHHON XapaKTepUCTHKOM 00ydaromerocs.
Brimosnnenne mabopaTOpHBIX pabOT COCTOMT U3 3KCIEPHUMEHTAIBbHO-IIPAKTUYECKON, pacyeTHO-
AQHAJIUTUYECKON YaCTeW U KOHTPOJIBHBIX MEPOITPUATHI.

BrimonHenue 51abopaTopHBIX paboOT OO0y4aromUMCs SIBJISETCS HEOThEMJIEMOM YacTbhiO
U3YYEHUs] JUCLUIUIMHBI, OMNpeNesseMoil y4eOHbIM IUITaHOM, M OTHOCUTCS K CpelCTBaM,
00ecreyrBaroIuM pelIeHue CIeyIOIUX OCHOBHBIX 33]1au 00y4aromerocs:

— TIpHOOpeTeHHe HaBBIKOB HCCIEIOBaHMS IMPOIECCOB, SBICHUH U  OOBEKTOB,
M3y4aeMbIX B paMKaxX JaHHOM TUCIUIUINHBI,

— 3aKpeIuvieHHe, Pa3BUTHE M JeTAM3alus TEOPETUUYCCKUX 3HAHUN, MOMYyYEHHBIX Ha
TEKIUAX;

— TOJy4YeHWe HOBOM MH(OPMAIIMH 110 H3y4aeMOU TUCITUILINHE;

— TpuOOpEeTeHWE  HABBIKOB  CAMOCTOATEIbHOW  PaboTel ¢ 1ab0paTOpHBIM
o0opyI0BaHHWEM U MTPUOOPAMHU.

3ajianue ¥ TpeboBaHus K IPOBEICHUIO J1a00paTOPHBIX paboT

— Kaxpnas JIP BbINONHAETCS 110 MHAMBUYAIbHOMY 33JaHUI0, BBIJAHHOMY CTYJEHTY
IIPEIN01aBaTEIIEM;

— B 3aganum 10omKxHO OBITH YETKO CPOpMyIMpOBaHa 3a/1a4a, BeinoiHsemas B JIP;

— Onucanbl BXOJHBIE U BBIXO/IHbIE JaHHBIE JIs ipoBeeHus JIP;

— JIP nomkHA BBIIOJHATHCS HA OCHOBE MOJTYYEHHBIX TEOPETUUECKUX 3HAHUSX;

— Bemonnenne JIP 101KHO OCYIIECTBIATHCS HA OCHOBE METOJMYECKUX YKA3aHUU,
IIPENOCTABIIAEMBIX IIPEIIOJaBaATEIIEM;

— JIP poJKHA BBINOJHATBCS B CHEUUAIM3MPOBAHHOM KOMIIBIOTEPHOM KJIacce M
MOKET OBITh J10pa0OTaHa CTYJEHTOM B JOMAIIHUX YCIOBHSX, €CIH IO3BOJISET
I10;

— MHrorom BbimonHeHus JIP sBISIETCS OTYET WM JEMOHCTpALMS PE3YJIbTATOB
paboThI MpernogaBaTeliio B 3JIEKTPOHHOM BHUE (Ha yCMOTPEHUE MpernoaBaTenis) u
oemoncmpayua padbomel RPOZPAMMBbL HA 1AOOPAMOPHOM MaAKeme.

Crpykrypa u hopma oTueTa 0 1a00paTOpHOH padoTe
— IlocranoBka 3amaun;
— OCOo0eHHOCTH PElICHHUs M UCIIOIb3yEeMbIe METOABI (€CJIM OHU TTOTPEOOBAIIHCH)
— ;Cxema anroputma
— KomMeHTUpOoBaHHBIH JUCTUHT IPOrPaMMBbI
— Ilporpamma Ha 3bIKE€ IPOrPAMMHUPOBAHMS ¢ KOMMEHTapUAMHU
—  @aiin npoMBKY 111 7a00paTOPHOTO MaKeTa
— CHOmcok JuTepaTypsl

TpeGoBanus k 0HOpMIIEHUIO OTUYETA O JIaOopaTOpHOIi paboTe
— JIP npencraBnsieTcs B IEYATHOM M 3JIEKTPOHHOM BUJIE;
— JIP pgomkHa COOTBETCTBOBaTh CTPYKType U (opme oTdera, NpeacTaBICHHON
BBIIIIE;
— JIP pmomxua umets tutynbHbIi muct (COCT 7,32-2001 wusmanus 2008 roma) c
Ha3BaHMEM U MOJIUCHIO CTYIEHTA, KOTOPBIN ee crienai u 0hopMuII;
— Cryaent nomked 3amuTuTh JIP. OTMeTka 0 3amuTe MOJDKHA HAaXOAUTHCS Ha
TUTYJIBHOM JIUCTE BMECTE C MOAMUCHIO MTPENOIABATEI.
st BeIMOSTHEHUsT 1a00paTOpHBIX PaboOT, MOMHMO yKa3aHHBIX B TaOiMile 8§ HCTOYHUKOB,
CTYJEHT MOKET MCIOJB30BaTh CIEAYIONINEe METOAMYECKHE MaTepHallbl, U3JaHHbIe Kadeapoil B
AJIEKTPOHHOM BHJIE:

1. KoganeB C.M. Meroauueckue yka3zaHus k jabopatopHoit pabote Nel. O3HakoMieHue C
MHTErpupoBaHHOM cpenoit pazpabotku MPLAB — CII6 2005

2. Kosanes C.1. Metoauueckue ykazanus k naboparopaoit padbore Ne2 3. M3ydyeHnue oCHOB
MIPOrpaMMHUPOBAHUS I MUKPOKOHTpoJuiepoB ¢upmbl Microchip Technology. — CII6
2005.

3. Komanes C.M. Meroauveckue ykazanus K jnabopatopHoit pabore Ne4,5. Pabora c
MPEPHIBAHUSIMHU, CTOPOKEBOUM Tailmep, mpeckajiep, YHUBEPCAIbHBIA TaiMep-CUETUHUK. —
CII6 2005.

4. KoaneB C.M. Metoauueckne ykazaHus K jaboparopHoil pabore Ne6,7. Pabora ¢
MaccuBamu. Jlmaamudeckas uaaukarus. — CI16 2005.




5. Kopaes C.M. Meroguveckne ykazaHuss K JabopaTtopHod  pabore  Ne§,9.
[TocnenoBarenpHast nepeaaya nanueix. — CI16 2005.

11.5. Meronuyeckue yka3zaHus Ui OOYYarOIIMXCS 10 BBITOJIHEHUIO KypCOBOTO MPOSKTa/
KypCOBOI pabOTHI

KypcoBoii mpoekT/ paboTa IpoBOAUTCS € LENbI0 POPMUPOBAHUS Yy 0OYHAIOUIMXCS OTBITA
KOMIUIEKCHOTO PEIICHHs KOHKPETHBIX 33a4 MPOPEeCCHOHATBHOM eI TEIEHOCTH.

KypcoBoii mpoekt/ paboTa mo3BoIsieT 00y4aromeMycs:

— CHCTeMaTH3UpOBaTh M 3aKPENHUThb IOJy4YCHHBIE TEOPETUYECKHE 3HAHUA H
NPAaKTUYECKHE YMEHUS IO TNPO(PECCHOHANBHBIM YUYEOHBIM TUCHMIUIMHAM M MOJAYJISAM B
COOTBETCTBUH C TPEOOBAHUSIMH K YPOBHIO IIOATOTOBKH, YCTAHOBJICHHBIMH ITPOTPAMMON Y4eOHOM
JUCHMIUIMHBL,  TPOTPaMMOM  TMOATOTOBKM  CIIEHUAIMCTa  COOTBETCTBYIOIIETO  YPOBHS,
KBaTH(UKAIIIH;

— [PUMEHUTH IOJYYCHHBIC 3HAHWS, YMECHHUS M TNPAKTUYECKUI OMNBIT MPH PELICHUH
KOMILJIEKCHBIX 33/1a4, B COOTBETCTBUU C OCHOBHBIMHU BHUJaMU NMPO(ECCHOHAIBHOM AeATEIbHOCTH
10 HAIIPABJICHUIO/ CHENNAILHOCTH/ TIPOTPaMME;

— yriyOuTh TeOpeTHYECKHE 3HAHUS B COOTBETCTBUU C 33/IaHHOI TEMOIi;

— cdopMupoBaTh yMEHHUS NPUMEHATb TEOPETUYECKUE 3HAHUSA MPU PEUICHUH
HECTaHAAPTHHIX 3a7ay;

— TpUOOpPECTH ONBIT AHAIUTUYECKOW, pPACUETHOM, KOHCTPYKTOPCKOM paboThl U
c(OpMHUPOBATH COOTBETCTBYIOIINE YMEHUS;

— cdopMupoBath yMeHHS pPa0OTHl CO CIEIHUAIBHOW JIUTEpaTypod, CIPaBOYHOM,
HOPMATHUBHOW M MPAaBOBOM TOKyMEHTAIMEH 1 HHBIMU HH()OPMAITIOHHBIMU HCTOYHHKAMH;

— chopmupoBaTh yMeHHsS (QOPMYIHPOBATH JIOTUYECKH OOOCHOBAaHHBIC BBIBOJBI,
NPEeATI0KEHNUS U PEKOMEH/IAINY 10 Pe3yJIbTaTaM BBIIOJIHEHHS PaOOTEHI;

—  Pa3BHUTH NPOPECCHOHATBHYIO MMCHbMEHHYIO H YCTHYIO pedb 00Y4YaroIerocs;

— pa3BUTh CHCTEMHOE MBIIUICHUE, TBOPUYECKYIO HHUIUATHBY, CAMOCTOSTEIHHOCTH,
OPraHU30BAaHHOCTH M OTBETCTBEHHOCTH 32 IPUHUMAEMbIE PELICHUS;

— cdopMupoBaTh HaBBIKM IUIAHOMEPHOW pETyJsIpHOM pabOThl HaJX pelIeHUEM
MIOCTABJICHHBIX 3a/1a4.

CTpyKTypa NOsSCHUTENIbHOMN 3alMCKU KyPCOBOTO MPOEKTa/ pabOThI

—  @opmyJIHpOBKa 3a0a41

— Ornucanue BO3MOXKHBIX BAapUaHTOB peEUIEHMs] MOCTaBiIeHHOM 3amaun. OO630p
muteparypbl. O60CHOBaHHE BEIOOpA OHOTO M3 METOJIOB.

— JlerasibHOE paccMOTpeHHe BbIOpaHHOro Merojaa. OnucaHue MaTeMaTHYeCKUX
METOJIOB, IPUMEHSAEMBIX B BEIOPAHHOM PELICHUH (€CIU OHU €CTh)

— ®opMupOBaHHUE U ONUCAHKUE CTPYKTYPHOU CXEMBI YCTPONCTBA.

— Co3ganue u noxpobHOe onucaHue (YHKUMOHATBHON M (WJIM) NPUHIMIHAAIBHOM
CXEMBI yCTPOKCTBA.

— Hanmucanue ¢parmenta mnporpammHoro obecnedeHusi (1-2 cTpaHumbsl  Ha
Accembrepe).

— 3axmrodyeHue (BBIBOJBI IO paboTe)

— CHOucoK UCIoJIb3yEeMOM JIUTEPATYPHI.

TpeboBanust k 0hOPMIICHUIO MOSICHUTENLHOM 3aIMCKU KYPCOBOTO MPOEKTa/ pabOThI

— Kypcosas paGota npeaocTaBisieTcst B I€4aTHOM U 3JIEKTPOHHOM BHU/IE;

— KypcoBas paboTta 10MXKHA COOTBETCTBOBATh CTPYKType U (hopMe MOSCHUTENbHON
3alMCKH, ONIMCAHHOM BBILIE;

— KypcoBas pabora nomkna umers TUTYIbHBIA JucT (I'OCT 7.32-2001 uszmanus 2008
rojia) C Ha3BaHUEM M MOJIHUCHIO CTYJIEHTa, KOTOPBIN ee cenal U 0(hOpMUIL

— CryneHT A0JDKEH 3alIUTUTh KYpCcOBYIO paboTy. OTMETKa O 3aluTe AO0JKHA HAXOJUTHCS
Ha TUTYJIBHOM JIMCTE BMECTE C IOANKCHIO MTPENOIaBATEIIs.

J1Jis1 BBITIOJTHEHUST KYPCOBOM pa0OThI, IOMUMO YKa3aHHBIX B Ta0NHIIE 8 UCTOYHUKOB, CTYACHT
MOXKET HCIOJIb30BaTh CJEAYIOUIMEe METOAMYECKHe MaTepualbl, HW3/JaHHble Kadeapoil B
3JIEKTPOHHOM BH/JIE:

KoBaiee C.M. Meroauveckue ykKa3aHUsS K BBIIOJHEHHIO J1aOOpaTOPHBIX paboT u
KypcoBOTO TpoeKkTupoBaHus. Omnucanue ladopaTopHoro-otiagouHoro komruiekca JIOK-1

(JIOK-2).-CIT6 2009

11.6. MeTtonuueckne yka3zaHus JUIsl OOYyYArOIIMXCS 110 TMPOXOKISHUIO CaMOCTOATEILHON
paboThI

B xozie BBIMOJHEHUS CaMOCTOSITEIIBHOW PabOThI, 0OYYArOIIUICS BBIMOJIHSAET padOTy IO
3aJIaHUI0 ¥ TIPU METOAMYECKOM PYKOBOJCTBE MpEMoAaBarelisi, HO 0e3 ero HemoCpPeICTBEHHOTO
yJacTHs.

B mporiecce BBIIOTHEHUS CaMOCTOSITENBHONH paboTh, Yy oOyuaromierocs (Gopmupyercs
1enecoo0pa3Hoe IIaHUpPOBaHUE pabodero BpeMeHH, KOTOPOE MO3BOJISIET UM pa3BUBATh YMEHUS
Y HaBBIKH B YCBOCHHM M CHCTEMATH3aIMH MPUOOPETaeMBIX 3HAHUH, 00ECIeYnBaeT BBICOKUI
YPOBEHb YCIIEBAEMOCTH B TIIEPUOJ OOYYCHHS, IOMOTaeT TOJYYUTh HABBIKM ITOBBIIICHUS
npodeccnoHaNIbHOTO YPOBHSIL.

MeTonuyeckuMu ~ MaTepualaMH,  HANPABJSIONIMMH  CAaMOCTOSITENIbHYIO  paboTy
o0yJaromuxcsi, BISA0TCA y4eOHO-METOIMYECKUI MaTeprall Mo TUCIUILIUHE.

11.7. MeTtonuueckne yKa3zaHUS JJIs OOYyYalOmUXCS IO TPOXOXKICHUIO TEKYIIETO
KOHTPOJISI YCIIEBAEMOCTH.

Texymuid KOHTPOJb YCHEBAEMOCTH MpEAyCMAaTPUBAET KOHTPOJIb KadecTBa 3HAHUUN
00yJaromuXxcsi, OCYIIECTBIIEMOTO B TEYCHHE CEMECTpa C IIEIBI0 OICHUBAHHS XOJ[a OCBOCHHS
JUACIUATUIMHEL.

11.8. Meronuveckue ykazaHusi Ui OOYYArOIIUXCS 10 MPOXOXKACHUIO MPOMEKYTOUHOMN
aTTECTAIUH.

[Mlpomexxyrounass  arrecranus  OOydyaroIIMXCS  TpEAycMaTpuBacT  OLCHUBAHHE
HpOMe)KYTO‘-IHBIX U OKOHYATCJIIBHBIX pe3y.]'[BTaTOB O6yquI/I$I 110 JUCHUIIJINHE. OHa BKJIIHOYACT B
ce0s:

— D9K3aMeH — Qopma OICHKH 3HAHWI, MOJYYCHHBIX OOYYaloNMMCsS B IPOIECCEe
W3yYEHUS BCCH MUCHIMUIUIMHBI WIH €€ YacTH, HAaBBIKOB CAMOCTOSTEIILHOW PabOThI, CIOCOOHOCTH
NPUMEHATh WX JUIS PEIICHUS MPAaKTUYECKUX 3aja4. DK3aMeH, KaK TPaBWIO, MPOBOJUTCS B
MEPUOJT SK3aMEHAIIMOHHOW CECCHM W 3aBEpINacTCs aTTeCTAIIMOHHON OIIEHKOH «OTIMYHOY,
«XOPOIII0», «YJIOBICTBOPUTEIHLHOY, «HEYIOBICTBOPUTEIHHOY.
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