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AnHHOTAIUSA

Jucuunninna « MUKPOIPOLIECCOPHBIE CUCTEMBD) BXOJHUT B 00pa30BaTENIbHYIO NPOrpaMMy
BbICIIEro oOpa3oBaHus — IporpaMMmy OakajaBpHaTa II0 HANpPaBICHUIO IOJrOTOBKH/
cnenuansioctd  09.03.01 «Wudopmartika u BeIMHCIHATETbHAS TEXHHUKA» HAIMPABICHHOCTH
«ABTOMAaTU3MPOBAHHBIE CHCTEMbl 00pabOTKM uHGMOpPMALMM M ynpaBieHus». Jlucuuriuna
peanusyercs kadenpoit «Neldy.

JlucuuninHa HaueneHa Ha GOPMHPOBAHUE y BBITYCKHHKA CIIETYIOIIMX KOMITETCHIIUH:

IIK-2 «CnocoGeH ocyIIecTBISATh KOHLENTyalbHoe, (DYHKIMOHAIBHOE M JIOTHYECcKOe
MIPOEKTUPOBAHUE CHCTEM CPEIHEr0 M KPYIMHOI'0 MacIiTada v CI0KHOCTH

CozaepxaHue JUCLMIUIMHBI OXBaThIBAET KpPYr BOIPOCOB, CBSA3aHHBIX C METOJAMHU
MIPOEKTUPOBAHUS U PealM3allii CUCTEM Ha 0a3e COBPEMEHHOM MUKPOIPOLECCOPHON TEXHUKH.

[IpenonaBanne AMCHMIUIMHBL TPEAYyCMaTPUBAET Clenyrole (HOpMBI OpraHU3aLUU
y4eOHOro mporecca: JEKIHH, JIabopaTopHble pabOThI, CaMOCTOSITENbHAs padoTa CTyIEHTa,
KOHCYJIbTAlluH, KypCOBOE IIPOEKTHPOBAHHE

IIporpamMmoii JUCUMIUIMHBI TPEAYCMOTPEHBI CICIYIOLIME BHIbI KOHTPOJSL: TEKYIIUH
KOHTPOJIb YCHIEBAEMOCTH, IIPOMEXYTOUHAs aTTecTalus B GopMe SK3aMeHa.

OOmiasi TPyZI0EMKOCTh OCBOCHUSI JAMCIMIUIMHBI COCTABISIET 4 3a4YeTHBIX CIUHUIbBI, 144
yaca.

S13bIK 00yUEHUS 110 AUCLUIIINHE «PYCCKUID

1. IlepedyeHb MIaHUPYEMBIX PE3yIbTATOB O0YUECHUS 110 AUCIUIUINHE

1.1. llenu npemomaBaHus TUCIIMIUTHHBI

Lenpto mpenofaBaHust JUCHHUILIMHBI «MHKPOIPOIECCOPHBIE CHCTEMBD»  SIBISETCS
[IOJTy4YEHHE CTYACHTAMH TEOPETHYECKUX M TPAKTUYECKUX 3HAHWU 11  (HOPMHUPOBAHUS
podeCcCHOHANBHBIX HABBIKOB MPOCKTHPOBAHUS M pEaln3alliid CHCTEM Ha 0a3e COBPEMEHHOIt
MHKPOIIPOIIECCOPHON TEXHHKH. TeopeTHdYeckasi 4acTh BKJIIOYAECT M3YYCHHE OJHOKPHCTAJIBHBIX
MHUKPOKOHTPOJIIEPOB, OCOOCHHOCTH MX apXUTEKTYphl U BHEMIHUX uHTEepdeiicoB. [IpakTrdeckas
4acTh MPE/IoJiaracT NOCTPOCHHE Ha UX 0a3e YHUBEPCATbHBIX MUKPOKOHTPOJUIEPHBIX CUCTEM I10
cbopy 1 00paboTKK MH(POPMALMHX U YIIPABICHHUIO CIOXKHBIMU CHCTEMaMH.

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

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

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

Tabnuia 1 — [lepeueHb KOMIETEHIMI 1 HHIMKATOPOB UX JOCTHKCHUS

Konu
Kareropus (rpymnma) Kon 1 HanmeHOBaHNE MHUKATOPA TOCTIKCHUS
HauMECHOBAHHE
KOMITETEHITHH KOMITETEHITUH
KOMITETCHIIUU

T1K-2.3.1 3HaTh METO/BI KOHIIETITYAJILHOTO,
(YHKIHMOHAIBHOTO U JIOTHYECKOTO
NPOEKTUPOBAHUSL, IPUHLHUITBI Pa3pabOTKH
TEXHHKO-3KOHOMUYECKHUX XapPAKTEPUCTUK

TIK-2 Criocoben .
BapUaHTOB KOHIIENTYAIbHON apXUTEKTYPBI

OCYIIECTBIIATh
yu IIK-2.Y.1 ymersb pa3pabaTbiBaTh TEXHHKO-
KOHLIENTyaIbHOE,
9KOHOMUUYECKOE 000CHOBaHHUE, ONPEAEIIATD
(YHKLMOHANBHOE U o
Ipodeccronanbubie KJIIOYEBBIE CBOIICTBA CUCTEMBI, ONIPE/ICIATh
JIOTHYECKOe

KOMIIETEH LN OrpaHHYEHHs] CHCTEMBI, BApHAHTBI

MIPOCKTUPOBAHHE N

KOHIICNITYaJ IbHOW apXUTEKTYPbl CHCTEMBI
CHCTEM CpPEIHEro 1

TIK-2.B.1 BnageTs HaBbIKAMH ONpEAETICHUS
KPYIHOTO Maciiraba N 2

KJIFOYEBBIX CBOWCTB M OTPAaHUYCHUH CHCTEMBI,
U CIIOKHOCTH

HABBIKAMH OTIPE/ICIICHHS BAPHAHTOB
KOHIIENITYyaJIbHON apXUTEKTYPbI CHCTEMBI,
HaBBIKAMH OIMCAHMS TEXHUKO-DKOHOMHYECKOTO
000CHOBaHHS

2. Mecro gucuumiuHbl B crpykrype OI1

JucrmrHa MoXkeT 0a3MpoBaThCs HA 3HAHUAX, PaHEe NMPUOOPETEHHBIX 00YYAIOMINMHUCS
MIPU U3YYEHUU CIEAYIOINX JUCHUIIIHH!
— MHudopmaruka
—  OcHOBBI IPOrpaMMHUPOBAHUS
— TexHnomnorus nporpaMMHpOBaHUS
— IlporpamMmupoBaHue Ha sI3bIKAX BHICOKOTO YPOBHS
— IlporpammupoBanue Ha si3bike AccemOiepa
—  Opranmzanus 9BM U BBIYHCIUTENBHBIX CUCTEM

3HaHMS, MOJYYCHHBIC NPU W3Y4YCHUHM MaTepHala JaHHOW IMCIMIUIMHBI, MMEIOT Kak
CaMOCTOATEIbHOE 3HAUCHUE, TAK U MOTYT HCIIOJIb30BAThCA IPH U3YyUECHUH APYTUX AUCIUIUINH:
— CeTteBble TEXHOJIOTUI
—  Cetu OBM 1 TeneKOMMYyHHKAIUN




3. OOBeM u TPYJOEMKOCTh TUCIUTLIHHBI
JlanHBle 00 00IIEM 00BbEMe IUCLUILIMHBI, TPYAOEMKOCTH OTIEIbHBIX BHJOB Y4YEOHOI
paboThI IO IUCHUILIMHE (M paclpeAeieHle 3TOH TPYAOEMKOCTH IT0 CEMECTPaM) IIPEACTaBIICHBI B

Tabuuue 2.

Tabnuia 2 — O6beM H TPYAOSMKOCTh TUCIIUIIIHHBI

. TpymAoeMKOCTh 10 ceMecTpam
Bun yueGHoit paboThl Bcero No6 No7
1 2 3 4
Obowan mpyooemkocms oucyunauHol, 4/ 144 3/ 108 1/36
3E/ (4ac)
H3 Hux uacoe npakmuyueckoii n0020moeKu 51 34 17
Ayoumopnule 3anamus, BCETO yac. 85 68 17
B TOM YHCIJIE:
nekuuu (J1), (vac) 34 34
npaktuyeckue/cemunapckue 3anatus  (113),
(gac)
naboparopusle padotsl (JIP), (dac) 34 34
KypcoBo#i npoekT (padora) (KII, KP), (uac) 17 17
JK3aMeH, (Jac) 36 36
Camocmoamenvnasn paboma, Bcero (dac) 23 4 19
Buo npomesicymounoit ammecmayuu: 3ader,
mudd. 3ager, sx3amen (3auer, dudd. 3ay, OK3., OK3.
DK3.*¥)

e
l_[pnMe‘{aHne: KaHIUJIATCKUH dK3aMeH

4. Conep:xaHHe AUCIUILIIHBI

4.1. Pacnpenenenne TpyJO€MKOCTH AUCIUILTHAHEI 110 pa3feiiaM U BUAaM 3aHITHN.
Paznensl, TeMbI AUCUMIUIMHBI U UX TPYJOEMKOCTb IIPUBEACHBI B Tabnuie 3.

Tabnuia 3 — Pa3nensl, TeMbl JUCHHUIUIMHBI, UX TPYAOCMKOCTh

perucTpsl
Tema 3.2 O603nauenus qanxoro PIC-
KOHTpoJuIepa

Tema 3.3 Kondurypanus namatu
TPOrpamMM

Tewma 3.4 Kondurypanus naMsaTu JaHHBIX

Pasnen 4. CucreMa KOMaH Il 4 4
MHKPOKOHTpOJILIEpa

Tema 4.1 KoMan s MUKPOKOHTpOJLIEpA
Tema 4.2 IIpumeps! MpOrpaMMUPOBAHUS
Tema 4.3 ITopTsl BBO/Ia-BBIBOJIA

0,5

Pasnen 5. IIpuemsl nporpaMMupoBaHus 8 10
BHyTpeHHel nepudepun PIC-konTposepa
Tema 5.1.Pabora ¢ MaccuBaMu B mamMsITH
PIC16F84

Tema 5.2 Makpocsl B accembiepe
PIC16F84

Tema 5.3 MexaHU3M NpephIBaHUHA.

Tema 5.4 Pabora ¢ sHEproHe3aBUCUMOI
namsthio B PIC16F84

Tema 5.5 Pexxum Sleep

0,5

s

Paznen 6. OnHoKpUCTANBHBI 8-1 4 8
paspsaaubiii MukpokonTposep PIC16F87x
C pacIIMPEeHHBIMU BO3MOYKHOCTSIMU

Tema 8.1.Peructps! ob1iero Ha3HaYeHUs
PIC16F87x

Tema 8.2 Peructpsl crienuaibHOTO
nasznauenust PIC16F87x

0,5

s

Pa3nen 7. Pexxumsl pabotst CCP-momyiast 6
Tema 7.1 Pesxum Capture CCP-momy st
Tema 7.2 PesxumCompare CCP-moyss
Tema 7.3 PesxumPWM CCP-monayiist

0,5

s

Pa3;[em,1, TEMBI JTUCITUTTIIIMHBI

Jlexmmn 113 (C3)
(uac) (uac)

JIp
(gac)

KII
(gac)

CpC
(gac)

Cemectp 6

Pa3znen 8. PaGora ¢ aHaIOrOBBIMU 4 4
CHTHAJIAMH.

Tema 8.1 Kommnopatops!

Tema 8.2 MuorokanainsHbId AL

0,5

Pa3znen 1. OnHoOKpuCTaIBHbIE
MHKPOKOHTPOJLIEPHI

Tema 1.1 O630p pbIHKa 8-pa3psaHbIX
OTHOKPUCTAIBHBIX MUKPOKOHTPOJLIEPOB
Tema 1.2 OnHOKpHUCTANBHBIE
MHUKpPOKOHTpoJuieps! Microchip
Technology

O06aacT IPUMEHEHHS

2

0,5

Hroro B cemectpe: 34 34

Cemectp 7

BrinonHeHne KypcoBoro npoeKTa 17

Hroro B cemectpe: 17

19

Pa3gen 2. OnHokpucTanbHbIe 8-1
PpaspsIIHBIE MHKPOKOHTPOJIIEPHI

Tema 2.1 OcobeHHOCTH
onHoKpuctansHbIX PIC-koHTpOIIIEpOB
Tema 2.2 OcHoBHbIe napameTpsl PIC-
KOHTPOJUIEPOB. XapaKTepHCTHKH.

0,5

Hroro: 34 0 34 17

23

Pa3gen 3.01HOKpHUCTANIBHBIIT
MukpokonTposiep PIC16F84
Tema 3.1.Apxutekrypa.BuyTpennne

0,5

4.2. CopeprkaHue pa3ieioB U TeM JICKIIHOHHBIX 3aHATHI.
CopepxaHue pa3zesioB U TeM JICKIIMOHHbBIX 3aHATHI NPUBEACHO B Tabmiuie 4.

Tabnuia 4 — Comeprkanue pa3aelioB M TeM JISKIIMOHHOTO IUKJIA

Howmep pa3znena HaspaHue u cogepxaHue pa3iesioB U TeM JIEKIIMOHHBIX 3aHATUH
1 OnHOKpHCTAIbHbIE MUKPOKOHTPOJLIEPbI
Tema 1.1 O630p peiHKa 8-pa3psAHBIX OAHOKPUCTATBHBIX
MHKPOKOHTPOJIIEPOB.
Mukpokoutposuiepsl komnaunuidi MICROCHIP PICmicro family,




ATMEL AVR, Scenix Semiconductors, XEMICS CoolRISC, OAO
«Anrrctpem», CYGNAL Integrated

Tema 1.2 OgHOKpHUCTATBHBIE MEKPOKOHTpPOILTEPBI Microchip
Technology.O6nacti mpUMEHEHHUs B IPOMBILIICHHON U OBITOBOM
TEXHHKE.

OnHokpHcTAIbHBIE 8- pa3psiiHble MUKPOKOHTPOJLIEPBI

Tema 2.1 OcobenHoctn ogHOKpHCTaTbHBIX PIC-KOHTpOILITEPOB.
JlocTrouncrBa. HegocraTku.

Tema 2.2 OcHoBHble napameTpsl PIC-koHTpoIepoB: pa3mep naMsaTu
MpOrpaMM M THUI HaMSTH OPOrpaMM, 00beM ONEepaTUBHON MaMsTH,
KOJIMYECTBO ITOPTOB, THIT YCTPOHCTBA, peajln3yeMble 0OCOOEHHOCTH,
9KCIUTyaTalMH, TUII KOPITyCa, CIeLHAIbHBIC TOTIOIHUTEIIbHBIE
0003HaueHHs . Y CI0BHOE 0003HAUYEHHE HA TIPHHIUITHATILHON CXeMe.
OcHoBHbIe noHATHs. XapakrepucTuku pasmepa O3V, I13VY,
EEPROM, makcumaiabHass ¥ MUHUMAJIbHAS! TAKTOBBIE YaCTOTHI,
TEMIIepPATypPHBbI IHana3oH.

6 OnHokpucTadbHblii 8-m paspsaanblii MukpoxonTposiep PIC16F87x ¢

PaclIMPEHHBIMHA BO3MOKHOCTAMHA

cemeiicTBa.

PIC16F84.

KoH(urypaunoHHO# perucTp npepulBaHuii

Peructp  OPTION,Peructp TMRO  ,Peructp
INTCON,Peructpsl 3HEpronezaBUCHMOi mnamsaTH, [lopTsl

Tema 6.1.Peructpst obuiero HazHauenust PIC16F87x. OcobeHHOCTH
pacrpeneneHus o GaHKaM MamsTH JUIS Pa3IHYHbIX MPEACTABUTENCH 3TOr0

Tema 6.2 Peructpsl ciennansaoro HazHaueHust PIC16F87x. CoBMecTHMOCTS ¢

STATUS,
BBOJIa-BBIBOJIA

Peructp

7 Pe:xumbl padotsl CCP-mony.s
paboThL.

paboThI.

Tema 7.1 Pexxum Capture CCP-moayiist. Cxema MOSICHSIIOLIAs PeXKUM
Tema 7.2 Pesxum Compare CCP-momyins. Cxema MOsICHSIONIast peKUM

Tema 7.3 Pexxum PWM CCP-monyis. CxeMa NMOsICHSIIoIas pexuM paboTsl.

OnHokpuCcTAIbLHBINH MUKPOKOHTpOJIep PIC16F84

Tewma 3.1.Apxutextypa. BHyTpeHHHe perucTpsl.

0630p apxutektypsl PIC16F84. CrpykrypHas cxema. CrocoObt
(hOpMHUPOBAHUS TAKTOBOW YaCTOTHI.

Tema 3.2 O603nauenue nanHoro PIC-konTponnepa.

YcnoBHOe 0003HaYEHHE HA TIPUHIMTHATBHOW cxeme Ha3Hnauenune
BBIBOJIOB.

Tewma 3.3 Kondurypauus namstu nporpamm. [IporpaMmHas Mozens.
Opranumsanus namsitu [13Y PIC16F84. Ctpykrypa
KOH(HI'YPaLHOHHOI'O CJIOBA.

Tema 3.4 Koudurypanus namsti faHHBIX .CTPYKTypa OlEpPaTHBHON
namsiti PIC16F84. Opranusanus KocBeHHOH aapecanuu. BBoa-BbIBOJ
naHHbIX. BecnoMoraTensusie peructpsl. Peructpst STATUS ,OPTION,
TMRO, , INTCON

] Pa6oTa ¢ aHAJIOrOBLIMU CUTHAJIAMH.

Bpewms mpeo6pazoBaHusl.

Tema 8.1. Komnapatopsl. Hactpoiika MUKpPOKOHTpOJIIEpa AJIst paboThI C

QHAJIOrOBBIM BHJIOM CUTHAJIOB. BBIOOP HCTOYHUKA OTIOPHOTO HATIPSKEHUSL.
Tema 8.2. Muorokananbublit ALIL. ITpuxuun pa6otsl. Crioco6
[POrpaMMHOI'0 MEPEKIIFOYCHHsT KaHaloB. TOYHOCTH Pe0Opa30BaHus .

4.3. Tlpaktudeckue (CeMUHAPCKUE) 3aHATHS

Tembl IMPaKTUICCKUX 3aHATHH U UX TPYAOEMKOCTb ITPUBC/JICHBI B Ta6J'[I/ILI€ 5.

Ta6nnua 5— HpaKTI/I‘IeCKI/IC 3aHATHUA U UX TPYJAOCMKOCTh

Ne

CucremMa KOMaHIbl MUKPOKOHTPOJJ1epa

Tema 4.1 KoMaHpI MUKPOKOHTpOJLIEpA.

Apudmerndeckue komanpl, Jlorndeckue onepanuu. Onepanuu ¢
koHctanTamu. Crsuru. ITepecbuika. Komannast ¢ 6uramu. Komanst
nepeayy yrnpaBIeHuUs.

Tema 4.2 [IpumMepsl MporpaMMUpPOBaHHUS.

CrpykTypa nporpammsl. Teno nporpammsl. [ToanporpaMmel.

Tema 4.3 ITopts! BBoa-BeiBojia. PORT A/B. Perucrpst TRISx.

IIpuembl mnporpamMmupoBanusi BHYTpeHHeii mnepudgepun PIC-
KOHTpoJLIepa

Tema 5.1.Padora ¢ maccuBamu B namsitu PIC16F84.

PaboTa ¢ MaccuBaMH B OCTOSTHHO# mamsTH. [ToanporpaMMbI-MacCHBBI.
KocBennas agpecarus. Pabota ¢ MaccuBaMy B ONIepaTHBHOI ITaMSTH.
Tema 5.2 Maxkpocsl B accembiepe PIC16F84. ITpumeps! mose3HbIx
MaKpOCOB.

Tema 5.3 MexaHu3M IpepbIBaHUM.

Mmuranus BHenIHuX Bo3zaeiicTBuit Ha PIC-xoHTpoiep. Buemmue n
BHYyTpeHHHe npepbiBanus. Peructp INTCON

Tema 5.4 Pabora ¢ sHepronezaBucumoii namsateto B PIC16F84.

Pa6ota ¢ sHepronesasucumoii namatbio EEPROM. Peructpsl EEADR,
EEDATA, EECON1, EECON2. IIpumMep mporpaMMbl YTEHHS U 3aITHCH
JIAHHBIX.

Tema 5.5 Pexxum Sleep. Ocobennoctn Padotst PIC16F B pexxnme Sleep.

Crioco0bI BBIBOJJa MUKPOKOHTpOIIIEpa U3 pexuma Sleep.

Ne Tembl IpakTHYECKUX ® . | Tpynoemkocts, |pa3zaena
i o OPMBI IPAKTHYECKHUX 3aHATUI (ac) -
JIMHBI
V4eOHbBIM IUIAHOM HE IPEXyCMOTPEHO
4.4. JlabopaTopHbIe 3aHATHS
TeMbl J1a00PaTOPHBIX 3aHATHH U UX TPYAOSMKOCTb IIPUBEACHBI B TabuIle 6.
Tabnuia 6 — JlabopaTtopHbie 3aHATHSI U UX TPYAOEMKOCTh
Ne Tpymoe Ne
HaumeHoBanue 1abopaTopHbIX paboT pasnena
I MKOCTB, (4ac) fra—
Cemectp 6

MPLAB —cpena  pas3paboTku MIPOTrpaMm JIs 4 1,2
MHKPOIIPOLIECCOPHBIX CHCTEM.
ApxutexTypa PIC16F84. OCHOBHBIE TIPHEMBI 4 1,3
OPOrpaMMHUPOBAHUSL.
Apxurektypa PIC16F84. BriBox wuHpopmauun Ha 4 34
cBeToinoibl. Onpoc KHOIOK.
[pepbiBaHus. 4 5
JlMHamMu4eckasi MHAMKaLusI. 4 3,5
IMoxnporpammsl-MaccuBbl. ASCII kox cuMBoUIa. 4 4
BeiBog  umHpOpManMM  Ha  CEMHUCErMEHTHPOBAaHHbII 4 5,6,7

HHIUKATOP.




nunaus — Tenexom, 2008. — 280c.

Tumnel nocne10BaTeIbHBIX HHTEPEHCOB. 2 6
Ces13p c TIEPCOHATLHBIM KOMITBIOTEPOM mo 4 6,7,8
[I0CIIEA0BATEIILHOMY HHTEpdeiicy.

Bceero: | 34

4.5. KypcoBoe IpOeKTHPOBaHHE/ BBHIIOIHEHUE KYPCOBOIl pabOThI
Lens xypcoBoro npoexra:

BeInosHeHHEe HHANBUAYAIFHOIO IPOCKTHOTO 33AaHus 1Mo TeMe: «Pa3paboTka 1 oTiiaaka
B3aHUMOICHCTBHS MHUKPOIIPOLIECCOPHOI CHCTEMBI C Pa3IMYHBIMHU BHIAMH HCTOUYHUKOB
uHpopMmanuu 1 uaTepdeiicos (ykazath Tun nHbopMaimn 1 uaTepdeiica)». Hanpumep,
«Pa3paboTKa 1 OTNIa[Ka CHCTEMBI BBOZIA

IIpumepHbIe TeMBI 3aJaHNI Ha KypCOBOil MPOeKT npuBeneHs! B pazaene 10 PIT/I.

4.6. CamocrosiTenbHas paboTa 00y4aromuxcst
Bupr camocTosTensHOM paboThl U €€ TPYA0EMKOCTh PUBEICHBI B TabHIIe 7.

Tabauua 7 — Busibl caMOCTOSITENILHON pabOThl M €€ TPYJ0EMKOCTh
Buz camocrositenbHON paboThI Blclzzo’ CemecTp 6, yac Cemectp 7, yac
1 2 3 4
M3yueHune TeopeTHYECKOro MaTeprana
1 1
quctmiuiaasel (TO)
Kypcosoe npoektuposanue (KII, KP) 19 19
PacuerHo-rpaduueckue 3ananus (PI'3)
Beimonnenue pegepara (P)
IToaroroBka K TeKylieMy KOHTPOIIIO 1 1
ycneBaemoctu (TKY)
Jomarnee 3ananue (J13)
Konrposbabie pabotsl 3a0unnkoB (KP3)
IToaroroBka K MpoOMEKyTOUHOM 2 2
atrecrauuu (I1A)
Bceero: 23 4 19

mi. 7-11.

5. IlepedeHb y4eOHO-METOANYECKOTO 00ECICUeHHs
IUTSL CAMOCTOSITEIILHOM PabOoThl 00yUArOIIMXCS IO TUCIUILTHHE (MO/IYIIIO)
Y4eOHO-MeToANYECKHEe MaTepHalbl Ui CAMOCTOSTENBHON paboThl 00YYAIOMIMXCS YKa3aHbI B

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

KomuecTBo 9K3eMILISIpOB B

LWlucpp/ bubnuorpaduueckas ccbuika OubnoTexe
URL anpec
(KpoMe AIIEKTPOHHBIX 3K3EMILTLIPOB)
004.312 4 Suenkos, B.C. MukpokoHTpoIiepst 2
92 MicroChip: npakTuueckoe pyKOBOACTBO/

B.C. Suenkos. — 2-e u3z.. — M.: I'opsuas

004.312.46
BI19

Bacunnes, A.E. MUKpOKOHTpOJUIEPEI.
Pa3paboTka BCTpanBaeMbIX MPUIIOKCHUIL:
VYuebnoe nmocobue/ A.E. Bacuibes; c.-
Ilerep0. roc. monutexH. yH-1. — CII6.: U3x-
Bo CIIGI'TIY,2003. - 211 c.
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004 M 12

Marpa, }0.C. MEKpOKOHTpOJIIEPHI CEPUH
8051 : mpaktuueckuit moaxon/ 10.C. Marna.
— M.: IMK Ilpecc, 2008. — 228 c.

004.3 E 26

EBctudees, A.B. MukpokonTtposiepst AVR
cemeticta Tiny u Mega ¢pupmsr ATMEL/
A.B. Escrudees. — 4-¢ uzn.. — M.: JOJIDKA-
XXI, 2007. - 560 c.

—

004.31 52

I'magmreitn, M.A. MUKPOKOHTPOJIEPHI
cmemanHoro curHana C805 1 Fxxx gpupmbt
Silicon Laboratories n UX NpUMEHEHHE :
OINHUCaHUE AIrOPUTMOB Hporpamm / M. A.
I'magmreiin. — Iporp.. - M.: JJOADKA-
XXI, 2008.

Kosanes C.H. MeToauueckue ykazaHusi K
BBINOJIHEHHIO J1abopaTopHbix pabdor (JI.P.1-
JL.P.9). 2012r.

DJIeKTPOHHBII pecypc Kadeapsl

Kosanes C.11. Meroanueckue yka3aHus K
BBINOJIHEHHIO KypCOBbIX pabor (Onucanue
11a00PaTOPHOTO OTIAJOYHOTO

KOMILIeKca). YueOHoe rmocodue B
anexkTpoHHOM Buze. 2008r.

OneKTpoHHbIH pecype kadenpsl

004.312 3-16

Baen, H.W. Paguomo0OuTenbekue
KOHCTpykuuu Ha PIC-
MUKpOKOHTpoiiepax.kH.4/H.U. 3aer. —
Kues: MK-Ilpecc, 2008. — 336 c.:

681.511
(TYAI)/II79

IpoekTupoBaHue CPEACTB KOHTPOIIS U
JIMarHOCTHKH C DJIEMEHTaMHU BBICOKOH
HHTErpanuu: MeToanyecKue yKa3aHus K
BBIMOJIHEHHO JTabopaTtopHbix pabor / C.-
Ietep6. roc. yH-T a9pOKOCM.
npubopoctpoenus; Cocr. C. U. Kosanes, B.
A. T'ony6kos. - CI16.: PUO I'VALIL 2005. -
22 c.: puc., Tad..

10

C71

Crepanckuii, B. C. CurnanbHble
MHKPONPOLIECCOPHI U UX IPUMEHEHHUE B
CUCTEMAX TEIEKOMMYHHUKAUH 1
JUEKTPOHUKHU: yueOHoe nocobue/ B. C.
CnepaHnckuil. - M.: I'opsiuast nuHus -
Tenexom, 2008. - 168 ¢
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7. TlepedeHs 3IEKTPOHHBIX 00Pa30BATENbHBIX PECYPCOB
UH(POPMALOHHO-TEJIEKOMMYHUKALMOHHOM ceTH «HTepHeT»
Iepeuens 3JIEKTPOHHBIX 00pa3oBaTeIbHBIX pecypcoB HH(MOPMALOHHO-
TEJICKOMMYHHMKALIMOHHON ceTH  «VIHTepHeT», HEOOXOMMMBIX JUIl OCBOSHMS JIUCLMIUTMHBI
npuBezieH B Tabuune 9.

10.2. B kadecTBe KpHTEPHUEB OLICHKM YPOBHA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETeHIIMH 00y4aroluMuCs HMpUMeHsieTcs 5-0ajulbHas LIKana OLEHKH CHOpMUPOBAHHOCTH
KOMITIETEHIIMH, KOTOpasi mpuBezeHa B Tabnuie 14. B TeueHne cemecTpa MOKET HCIIOIb30BATHCS
100-0annpHast  mKaja — MOJAYJbHO-PEHTHHIOBOW  CHUCTEMbl  YHHBEPCHUTETa,  MpaBUia
HCIIONIb30BAaHMS KOTOPOI, YCTAHOBJIEHB! COOTBETCTBYIOIINM JIOKAJIBHBIM HOPMAaTHUBHBIM aKTOM
I'YAIL
Tabauua 14 —Kpurepuu oleHKH ypoBHS c(QOPMHUPOBAHHOCTH KOMIIETEHIIMI

Tabmuua 9 — IlepedeHp 3IEKTPOHHBIX O00PA30BATENBHBIX PECYpCOB HMH(POPMAIIMOHHO-
TEJIeKOMMYHUKAIIMOHHOHU ceTu «VIHTepHeT»

URL anpec HanmenoBanue
www.microchip.ru Microchip Technology.

8. TlepeueHp MHGOPMALIMOHHBIX TEXHOIOTHIA
8.1. IlepeueHb IPOrpaMMHOro oOO€cleyeHHs, HCHOJIb3YeMOro IIPH OCYLIECTBICHUH
00pa30BaTeIbHOrO MpOoLIecca MO TUCLUILTHHE.
TlepedeHp UCONB3yEeMOro NPOrpaMMHOro odecreueH st npeacrasiieH B Tadmuue 10.

Tabnuua 10— IlepedeHp nporpaMMHOro odecredeHus

Ne i/ | HaumenoBauwue
1 nporpamma otiaaduk Microchip MPLAB 8.5 — 6ecriatHast asist yueOHbIX meneit
1 OC Windows XP u Beiiie
2 [Taketr MS Office
8.2. [lepeuenn HH(OPMALMOHHO-CIIPABOYHBIX CHCTEM,UCIIOJIB3YEMBbIX pu

OCYILECTBICHHN 00Pa30BaTEIHLHOTO MPOIIECCa M0 JUCIUIITHHE
Ilepedenp HCHONB3yeMBIX HMH(POPMAILMOHHO-CIIPABOYHBIX CHCTEM IIPEACTAaBICH B
Tabmune 11.

Tabmuna 11— IlepeyeHs nHGOPMALMOHHO-CIIPABOYHBIX CHCTEM

Ne i/ HaumenoBanue

He npenycmotpeno

9. MarepuaiibHO-TeXHHYECKas 0a3a
CocraB  MaTepHallbHO-TEXHHYECKOW  0a3bl, HEOOXOOUMOW ISl  OCYIICCTBICHHUS
00pa3oBaTeIbHOrO Hpolecca 1o AUCIHUIUIMHE, PEJCTaBlieH B Tadaunel2.

Tabnua 12 — CocraB MaTepuanbHO-TeXHUYECKOW 0a3bl

Ne HaumenoBanue coctaBHOM yacTu Howmep ayauropuu
n/n MaTepHalIbHO-TEXHUYECKOH 0a3bl (1pu HEOOXOAUMOCTH)

JlexoHHas ayAuTOpHs

OreHKa KOMIIETEHIN e .o
S -GauTbras LKA ApaKTepUCTUKA CHOPMUPOBAHHBIX KOMIIETCHIIMH
— oOyuaromuiicss r1y00OKO M BCECTOPOHHE YCBOMJI IIPOrpaMMHBII
Marepuai;
— YBEPEHHO, JIOTHYHO, MOCIEI0BATEIbHO U IPAMOTHO €r0 H3J1aracr;
COTIIHOY — ONMHUPAsCh HAa 3HAHUS OCHOBHOW M IONOJHHUTEIHHOMN JIUTEPATYPEL,
GATTCHOY TECHO NPHBA3BIBACT YCBOCHHBIC HAYUHBIE MOJIOKEHHUS C NPAKTHYECKON
JIeSTEeIbHOCTBIO HAIIPaBJICHHUS;
— yMeJio 000CHOBBIBAET U ApIyMEHTHPYET BbIJIBUTaeMble UM HJICH;
— JleJIaeT BBIBOABI M 0000IIeHHS;
— CBOOOJIHO BJIAJICET CHCTEMOM ClIeLMATN3UPOBAHHBIX TOHSATHIL.
— obyuaromiuiicst TBEpIO YCBOMJI MPOrPaMMHBII MaTepHall, FpaMOTHO U
[0 CYyLIECTBY M3JIaraeT ero, ONMpasch Ha 3HAHUS OCHOBHOM
JIUTEPATYPBI;
«xopomo» — HE JI0IYCKAeT CYIECTBEHHBIX HETOYHOCTEH; 3
— yBS3bIBAET YCBOCHHBIC 3HAHUSI C TPAKTHYECKOH JESTEIbHOCTHIO
«3aUTEHO»
HaIpaBlICHUS;
— apryMEHTHPYET Hay4YHbIE MOJOKCHHS;
— JIeJIaeT BLIBOJILI U 0000IEHNS;
— BJIaJICeT CUCTEMOM CleNUaIN3UPOBAHHbIX OHSTHA.
— 00y4aroLMiACsl YCBOWII TOJIBKO OCHOBHOM MPOrpaMMHBII MaTepHa,
[0 CYLIECTBY H3JIaraeT €ro, OMHMpasich Ha 3HAHHS TOJIBKO OCHOBHOM
JIUTEPATYPBI;
— JIOIYCKaeT HEeCYILECTBEHHbIE OLINOKU U HETOYHOCTH;
«YIOBIICTBOPHUTEIIHHO N
GATTOHON — HCTIBITBIBAET 3aTPyIHEHHS B IPAKTHYECKOM NPUMEHEHHH 3HAHMI
HAIPaBIICHHUS,
— c1ab0 apryMeHTHPYeT Hay4HbIE TTOJI0KEHUS;
— 3aTpyaHseTcs B JOPMYIMPOBAHUH BBIBOJIOB M 0000IICHUIT;
— YaCTHUYHO BJIAJICET CUCTEMOM CIELMATU3UPOBAHHbBIX MTOHSITHH.
— oOyyaronuiicss He YCBOWJI 3HAYMTEIbHOH 4YacTH MPOrPaMMHOIO
Marepuaa;
— JIOIyCKaeT  CyLIECTBEHHbIC  OMIMOKM W  HETOYHOCTH  IIPU
«HEY/IOBJICTBOPHUTEIIHLHO ”
HE SATTCHOY paccMOTpeHUH pobJieM B KOHKPETHOM HalpaBJIeHHH; 3
— HCTIBITHIBACT TPYJHOCTH B IPAKTHYECKOM MPUMEHEHUH 3HAHHH;
— HE MOXKET apryMEHTHPOBAThH HAyYHBIE MTOJOKECHHUS;
— He (OopMyIHpPYET BEIBOAOB U 0000IICHHH.

2 | KommnbloTepHslit K1acc

10. OueHouHble cpecTBa Ui NPOBEACHHUS IPOMEKYTOUHOM aTTecTaluu
10.1. CoctaB OLEHOYHBIX CPEACTBUIS IIPOBEAEHUS IPOMEKYTOUHOH aTTecTaluu
00y4aronMxcs M0 JUCHUIUIMHE TPUBeIeH B Tabmuie 13.
Tabnuna 13 — CocraB OLIEHOYHBIX CPEJICTB sl TPOBECHUS IPOMEXKYTOUHOM aTTecTaluu

10.3. TumoBsle KOHTPOJIbHBIE 33aHUS UM UHBIE MaTepHabl.
Bormpocs! (3anaun) aist 3Kk3aMeHa NpeJcTaBieHsl B Tabuune 15.

Tabmuma 15 — Borpocs! (3aaun) amst 9K3aMeHa

Bun npoMexyTO4YHOIl aTTecTalu ITepeueHb OLIEHOUHBIX CPEICTB

OK3aMeH Crnrcok BOIpPOCOB K 9K3aMEHY

BrinonHeHnue KypcoBoro nmpoexkTa DKkcnepTHas OlieHKa Ha OCHOBE TPeOOBaHMM K
COZIEP’)KAHUIO KYPCOBOT'O POEKTA.

Ne /i IepeueHb BOnpocoB (3a1au) 1t 3K3aMeHa
1 O0630p pbIHKA 8-U pa3psAHBIX OAHOKPUCTAIBHBIX MUKPOKOHTPOJLIEPOB
2 CeMelicTBa OHOKPUCTANIBHBIX MUKPOKOHTPOIIEpOoB (rupmMbl Microchip
Technology. OcHoBHble napamerpsl PIC-koHTpoOILIEpOB
3 VYcnosuble 0603HaueHust PIC-koHTpoiepos
4 O630p apxurextypsl PIC16F84




ITocne BbIOOpa HIKHETO YPOBHS — 3BOHOK. T.e. MPUMEPHO Kak B COTOBOM
TenedoHe. (HanpuMep: B IEPBOM sipyce 5 GaMuuinii, BO BTOPOM sipyce — UL
kax o pamunmu 3 Tenedona (xom., pad., Mmob.), BeIOOp Tenedona —
HMMHUTALHS TENL. 3BOHKA)

Yacts 2. CoxpaHeHHE BO BHEIIHEH YHEPrOHE3aBUCHMOM MaMsITH
MPOMEXKYTOUYHBIX JIAHHBIX U MMOCJIEHEr0 pe3yybTaTa paboThl IPOrpaMMBI.
CBsI3b € BHEIIHEH MaMAThIO — IO TpoTokomy 12C.

Yacts 1. BBoauTCs MecTHaALATEPUYHOE YUCIIO B BepXHell cTpouke. Ilpu
Ha)KaTWH Ha KHOIIKY-OKOHYAaHUE BBOJIA U B HIDKHEH CTPOKE JOJKHO
nosiBUTCs 10-UYHOE YUCIIO, paBHOE BEPXHEMY.

Yacts 2.CoxpaHeHHE BO BHEIITHEH SHEPTOHE3aBUCUMOI aMATH
IIPOMEXKYTOYHBIX TAaHHBIX U ITOCJIEIHET0 Pe3yJIbTaTa padoThl IPOTrPaMMBL.
CBs13b € BHEIIHEH MaMAThIO — IO mpoTokomy 12C.

Yacts 1. Peknama — oprann3oBath O€TryIIyr0 CTPOKY. l-s KHOIKa
YIpPaBIISET HANpaBJIeHUEM Oera , KH.2 — IepeBOJUT CTPOKY BBEPX HJIM BHU3,
3-51 KHOTIKA PEXXUM LIUKJINIECKOTO CABUIa, KOTa ABE CTPOKH 00BEIUHSIOTCS
B OJIHY JUIMHHYIO 32-X CHMBOJIBHYIO CTPOKY, 110 KOTOPOH IUKINYECKH
JIBHDKETCS| pEKIIaMHast CTPOKa.

Uactp 2.CoxpaHeHHe BO BHEIIHEH YHEPrOHE3aBUCUMOM MaMATH
IIPOMEKYTOYHBIX JIAHHBIX U MOCJIEHEr0 Pe3yJibTaTa padoThl IPOTrPaMMBL.
CBsI3b C BHEIIHEH MaMAThI0 — 110 nipotokoiry 12C.

Yacts 1. BBog u npeoOpa3oBaHue ABOMYHOrO YKCIa (B IEPBOI CTPOKE) B
JIeCITUYHOE (BO BTOPOI CTPOKE)

Yacts 2. CoxpaHeHHE BO BHEIIIHEH JHEProHe3aBUCHUMOM MaMsTH
HMPOMEXYTOUYHBIX JaHHBIX U IOCJIEIHETr0 Pe3ysbTaTa paboThl IPOrpaMMBl.
CBs13b C BHEIIHEH NMaMAThI0 — 110 nipotokoiry 12C.

Yacts 1. [IpousBenenue nByx uncein. BBoa nepBoro uncna B nepBoii CTpoke,
BTOPOTO - BO BTOPOIi, pe3yJbTaT — BO BTOpoil. Eciiu pesynbrar He
MIOMEIIAETCSI BO BTOPYO CTPOKY - 3BOHOK.

Yacts 2. CoxpaHeHHE BO BHEIIIHEH JHEProHe3aBUCHUMOM aMsITH
IIPOMEXKYTOYHBIX TAaHHBIX U ITOCJIEIHET0 Pe3yJIbTaTa paboThl IPOTrPaMMBL.
CBsI3b ¢ BHEIIHEH MaMAThIO — IO TipoTokomy 12C.

5 YcnoBroe obo3HaueHue PIC16F84. HazHaueHue BBIBOIOB.

6 Croco6b1 popmupoBanus TakToBOM yactotsl it PIC16F84

7 Crpykrypa korpurypanmonsoro cinosa PIC16F84

8 Crpykrypa onepatuBaoii mamsiti PIC16F84

9 Peructp STATUS PIC16F84

10 Peructp OPTION PIC16F84

11 Cucrema komann PIC16F84

12 Pabota ¢ maccuBamu B nocrostHHOM namsti PIC16F84

13 Pa6ota ¢ MmaccuBamu B oneparuBHoii namsitu PIC16F84

14 Makpocs! B accembiepe PIC16F84

15 Mmuranus BHemHuX coObiTii B MPLAB

16 Mexanusm npepeiBaauii B PIC16F84

17 Peructp INTCON B PIC16F84

18 Twumst copoco B PIC16F84

19 Pabota c sepronesaBucumoii namsTeio B PIC16F84

20 Pabora PIC16F84 B pexume Sleep

21 OpraHu3anus aCHHXPOHHOM IOCIIeI0BAaTEIbHON TIepejaun JaHHBIX U1
PIC16F84

22 OcHoBHBIE XapakTepucTuku cemeiictsa PIC16F87x

23 Buytpennss crpykrypa PIC16F87x

24 Onucanne BoiBosioB PIC16F87x

25 Opranusanus namsaru [13Y PIC16F87x

26 Opranusanus namsta O3Y PIC16F87x

27 Peructp STATUS PIC16F87x

28 Peructp OPTION PIC16F87x

29 Peructp INTCON B PIC16F87x

30 Ocobennocty BeinojgHeHns koManasl GOTO B PIC16F87x

31 Ocob6ennoctu Beinonnenus komauasl CALL B PIC16F87x

32 Pabota Taiimepa-cuerunka TMRO B PIC16F87x

33 Pabota Taiimepa-cuerunka TMRO B PIC16F84

34 Pabota Taiimepa-cuerunka TMR1 B PIC16F87x

35 Pabora raiimepa-cuetunka TMR2 B PIC16F87x

36 Crpykrypa koHpurypamnuonsoro ciosa TICON

37 Crpykrypa KoHpurypaunonsoro cinosa T2CON

38 Pexumbl pabotst CCP-moyns

39 Pexxum Capture CCP-monyns

40 Pesxxum Compare CCP-monyinst

41 Pexxum PWM CCP-monynst

42 Opranuzanys aCHHXPOHHOU mocienoBarenbHocTd nepenaun B PIC16F87x

Bomnpocs! (3agaun) muist 3auera / qud¢. 3adera npeacTaBieHsl B Tabnuie 16.

Tabnuma 16 — Bom

ochl (3aaun) st 3auera / qud¢. 3auera

Yacts 1. Ynopsnouusanue mu¢p B crpoke. MexomHoe YucIo (IecsATHIHOE)
BBOJAMTCS B BepXHe# cTpoke. [Io okoHuaHNM BBO/Ia B HIKHEW CTPOKE
MOSIBIISICTCS YIOPSJOYCHHBIH HA00p 1udp 3TOro Yncina. (Io1. 3a1aHue -
BBIOPOCUTD OIMHAKOBBIE LIU(PPBI)

UYacts 2. CoxpaHeHHE BO BHEIIHEH YHEPrOHE3aBUCHMOM MaMITH
HNPOMEXYTOUYHBIX IaHHBIX U MOCJIETHEr0 Pe3yybTaTa paboThl IPOrPAMMBI.
CBsI3b C BHEIIHEH MaMATHI0 — 110 nipotokoiy 12C.

Ne i/ Ilepeuenp BompocoB (3a1a4) uist 3a4yeta / nudd. 3aueta
V4eGHBIM [UIAHOM HE MPEYCMOTPEHO
TlepeyeHp TeM JUisi KypCOBOTO IPOEKTHPOBAHMS/BBITOIHEHHS KypCOBOM pabOThI

npejcTaBieHsl B Tabuie 17.
Tabnuua 17 — [lepeueHb TeM Uit KYPCOBOTO MPOSKTHPOBAHUS/BBIIIOIHEHHUS] KYPCOBOW paboThI

Ne i/

IpumepHsIil HepedeHb TeM IS KypCOBOTO IPOEKTUPOBAHUSI/BBIOTHEHUS
KypcoBoii paboTl

Yacts 1. Boibop B MeHI10. 2 spyca. [1epBblii- 5 251-T0B, BTOpOit — 3 211-Ta.

UYacts 1. BeiBoautcs ctpoka “BOSS” B cepennne BepxHel CTPOKHU.
KHomkamMu 0CyIIeCTBIISIETCS CABUT CTPOKH B YETHIPEX HampaBlieHUsAX. Bee
CABUTY IUKINYECKHUE.

UYacts 2. CoxpaHeHHEe BO BHEIIHEH YHEPrOHE3aBUCHMOM MaMITH
MPOMEXYTOUYHBIX JIaHHBIX U MOCJIEIHEro Pe3ybTaTa paboThl IPOrPaMMBI.
CBsI3b C BHEIIHEH NMaMAThI0 — 110 nipotokoiry 12C.




Yactp 1. BBoguTcs 4ncio, KOTOpOe PacLeHUBACTCS KaK ECITUYHOE
3naueHune ASCII — xona (B nuntepsane 30..50). Ha BTopoii cTpoke
0TOOpaXKaeTcst CUMBOJI C TAKMM KOJIOM. MOXHO BBOJJUTH HECKOJIBKO YHCEI
MOAPS, TIPY 9TOM BCE, YTO paHee BBIBEICHO, CIBUTACTCS BIIPABO.

Yactp 2. CoxpaHeHHE BO BHEITHEH SHEPrOHE3aBUCUMOI aMSTH
MIPOMEXKYTOUHBIX IAaHHBIX U MOCJIEHEr0 pe3ysibTaTa padoThl IPOrpaMMBl.
CBs13b C BHEIIHEH MaMATHIO — IO TipoTokomy 12C.

Yacts 1. B BepxHeii crpoke BIBoAHTCA (Ppasa (Jirobast - IPUAyMaTh CaMUM).
KHomkamu Kypcop IOABOAUTCA IOA HYXKHYI0 OYKBY, KOTOpas IIpH ee BEIOope
OITyCKAaeTCs Ha HIDKHIOIO CTPOKY M CIIBUTAETCs BILIOTHYIO K JIEBOMY Kparo (K
paHnee BbIOpaHHBIM OykBaMm), Ta€ GOpMUPYETCsI CIIOBO U3 BLIOPAHHBIX OYKB.
Yactb 2. CoxpaHeHHE BO BHELIHEH SHEPrOHE3aBUCUMOI aMsATH
HPOMEKYTOUHBIX JIaHHBIX M TOCIECIHEr0 pe3yabTaTa paboThl IPOrPaMMBIL.
CBs13b C BHEIIHEH MaMAThIO — 10 npoTokomy 12C.
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UYacts 1. BBonsTcs nBa yucina. [lepBoe — B BepxHeil cTpoke — BTOpoe — B
HKHEW. TpeOyercst onpeaenuTh, MOXXHO JIX BTOPOE MOJY4UTh U3 IIEPBOTO
3epKabHbIM OTPaXEHUEM MOCIIEIOBATENLHOCTH LUdp. (HampuMep : yucna
127556 u 655721 - 3BOHOK)

Yactp 2. CoxpaHeHHE BO BHEIIHEH SHEPrOHE3aBUCUMOM MaMsATH
MIPOMEKYTOYHBIX JIJAHHBIX U MOCJIEIHEr0 Pe3yJibTaTa padoThl IPOrPaMMBL.
CBsI3b € BHEIIHEH MaMAThIO — IO TipoTokomy 12C.

10

Yacte 1. BBoguTcs mectHaanaTepuuHoe YUCIO B BepxHel crpouke. [Tpu
Ha)KaTHHU Ha KHOIKY-OKOHYaHHE BBOJIA U B HYDKHEW CTPOKE MOSBIISETCS
JIBOMYHOE YHUCIIO, PABHOE BEPXHEMY.

Yactp 2. CoxpaHeHHE BO BHEIIHEH SHEPrOHE3aBUCHMOM MaMATH
MPOMEKYTOUYHBIX IAaHHBIX U MOCJIEIHEro Pe3ybTaTa paboThl IPOrPaMMBI.
CBsI3b C BHEIIIHEW MaMsAThI0 — 110 npotokoiy 12C.

Yacts 1. BBogsTcs uncno B BepxHeit ctpoke. Bo Bropoit cTpoke Hano
BBIBECTH COOOIICHHUE - TPOCTOE 3TO yucio win Het. (Hucmo <999.
Vcnonp30BaTh CIUCOK MPOCTHIX YKced 10 31 v MpoBEepATh UX Kak JAEIUTENN
BBEJICHHOTO YHCIIa.)

Yacts 2. CoxpaHeHHEe BO BHELIHEH SHEPrOHE3aBUCUMOM TaMsATH
HNPOMEXYTOUYHBIX IaHHBIX U MOCJIEHEr0 Pe3yybTaTa paboThl IPOrPaMMBI.
CBs13b € BHEIIHEH MaMAThIO — IO npoTokomy 12C.

11

Yactp 1. BBoguTcs mectHaanaTepuuHOe YUCIO B BepxHel crpouke. [Tpu
Ha)KaTUHU Ha KHOIIKY-OKOHYaHHME BBOJIA U B HIDKHEH CTPOKE MOsBIIsIETCS 8-
PHYHOE YHCIIO, PABHOE BEPXHEMY.

Yactp 2. CoxpaHeHHE BO BHEIIHEH SHEProHE3aBUCHMOM aMsATH
MIPOMEXKYTOUHBIX IAHHBIX U ITOCJIEHEr0 pe3ysibTaTa padoThl TPOrpaMMmBbl.
CBs13b C BHEIIHEH MaMAThIO — 110 rpoTokoiy 12C.
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UYacts 1. Tect peakuu yenoBeka. C momMouibpio reHepaTopa
IICEBJIOCITyYaHBIX YMCEJT OPraHU30BATh BBIBOJI CIIyYalHBIX JIBOWYHBIX YHCEI
B BEPXHIOIO CTPOKY. Bpems ¢ukcannm uncna — 1 cex. 3a 310 Bpems Hazl0
OIPEe/IeNTUTh YETHO HJIM HET YUCIIO eIMHUILL B YUCIIe M HaXKaTh OJIHY U3 IBYX
KHOMOK. [Ipu HempaBUILHOM HaXaTuU — 3BOHOK. Bo BTOpOIi cTpoke
BBIBOJISITCS YMCJIA TTPABMIIBHBIX U HENPABUIBHBIX HAKATHH.

Yacte 2. CoxpaHeHHE BO BHENIHEH YHEProHE3aBUCHMOMN ITaMsITH
MPOMEXYTOUYHBIX JIaHHBIX U MOCJIETHEro Pe3ysbTaTa paboThl IPOrPaMMBI.
CBs13b € BHEIIHEH MaMAThI0 — 10 npoTokomy 12C.

12

Yactp 1. BBoauTCS BOCEMEpHYHOE YUCIIO B BepXHEH ctpouke. [1pyu HaxkaTum
Ha KHOIIKYy-OKOHYaHHE BBOJIa U B HIDKHEH CTpoKe nosBisiercs: 10-maHoe
YHCII0, PABHOE BEPXHEMY.

Yactp 2. CoxpaHeHHEe BO BHEIIHEH SHEProHe3aBUCHMOM aMATH
IIPOMEXKYTOUHBIX JaHHBIX U ITOCJIEHEr0 pe3ysibTaTa padoThl IPOrPaMMBI.
CBs13b C BHEIIHEH MaMATHIO — IO TipoTokomy 12C.

18

UYacts 1. Tect peakuu yenoBeka. C momMoluibio reHepaTopa
NICEBAOCITyYaliHbIX YHCEeNl OPraHu30BaTh CIIydaiiHbI BHIBOJ| CJIOB “JIeBas
KHONKa” ¥ “npapas kHomnka”. Bpewms nokasa ciosa — 0.5 cek. 3a 310 BpeMst
HaJI0 HaXKaTh OHY U3 ABYX KHOMOK. [Ipy HeNmpaBMIbHOM Ha)KaTUH — 3BOHOK.
Bo BTOpOI#t cTpOKE BBIBOJATCS UKCIa NPABUIBHBIX U HEMPABUIBHBIX
Ha)kaTuil.

UYacts 2. CoxpaHeHHEe BO BHEIIHEH YHEPrOHE3aBUCHMOM MaMTH
HNPOMEXYTOUYHBIX IaHHBIX U MOCJIETHEr0 Pe3yybTaTa paboThl IPOrPAMMBI.
CBsI3b C BHEIIHEH MaMsAThI0 — 110 ipotokoiy 12C.

13

Yacts 1. BBoguTCs BOCBMEPHYHOE 4YHUCIIO B BepxHel crpouke. [Ipu
Ha)KaTWHU HAa KHOTIKY-OKOHYaHME BBOJIA U B HIDKHEH CTPOKE MOSABIIACTCS
TPOMYHOE YUCII0, paBHOE BepxHeMy. Eciiu He nmomeniaeTcs B CTPOKY —
3BOHOK.

Yactp 2. CoxpaHeHHE BO BHEIIHEH dHEPrOHE3aBUCHMOM MaMATH
MPOMEXYTOYHBIX IAaHHBIX U MOCIJIETHETr0 Pe3ysbTaTa padoThl IPOrPaMMBbI.
CBsI3b C BHEIIIHEW MaMsAThIO — 110 npotokoiy 12C.

14

Yacts 1. BBonsTes nBa uucna. [lepBoe — B BepxHell cTpoke — BTOpoe — B
HKHed. Tpebyercst onpeaenuTh, MOXKHO JIU BTOPOE MOJY4YHUTh U3 IIEPBOTO
nepecTaHoBKoi 1ndp. Ecnu 1a — 3BOHOK.

Yactp 2. CoxpaHeHHE BO BHEIIHEH dSHEPrOHE3aBUCHMO MaMATH
MPOMEXYTOUYHBIX JaHHBIX U MOCJIEIHEr0 Pe3ysbTaTa paboThl IPOrpaMMBbl.
CBsI3b C BHEIIHEH MaMATHIO — 110 rpoTokoiy 12C.
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UYacts 1. Tect peakiuu yenoBeka. C momMouipio reHepaTopa
NICEBAOCITyYaliHbIX YHCEeNl OPraHu30BaTh CIy4aiiHbI BHIBOJ| CJIOB “JeBas
KHONKa” ¥ “npaBas KHonka”. M3aMepsercst BpeMs 10 Ha)KaTHsl Ha
IIPaBUIBHYIO KHOIIKY. BO BTOpOIi CTpOKe BBIBOIUTCS CpEeHEE BPEMs
peakuuu (B JECATHIX TOJSX CEKYH/IbI.)

Yacts 2.CoxpaHeHHE BO BHEITHEH SHEPTOHE3aBUCUMOI aMATH
IIPOMEXKYTOYHBIX TAaHHBIX U MTOCJIEIHETO Pe3yJIbTaTa padoThl IPOTrPAMMBL.
CBs3b € BHEIIHEH MaMAThIO — 10 mpoTokomy 12C.

20

UYacts 1. Cnoxxenue qByx yuceln. BBoz mepBoro uucia B mepBoi CTPOKeE,
BTOPOTO - BO BTOPOii, pe3yibTaT — BOo BTopoil. Ecnu pe3ynbraT He
MIOMEIAETCs BO BTOPYIO CTPOKY - 3BOHOK.

Yacts 2.CoxpaHeHHE BO BHEIITHEH SHEPTOHE3aBUCUMOI aMATH
MPOMEXYTOUYHBIX IaHHBIX U MOCJIETHEr0 Pe3yybTaTa paboThl IPOrPAMMBI.




CBs13b C BHEIIHEH MaMAThIO — 10 npoTokomy 12C.

21

Yactp 1. Berunranue aByx uucein. BBoz mepBoro uncia B epBOii CTPOKeE,
BTOPOTO - BO BTOPOH, pe3yibTar — Bo BTopoid. Ecnu pe3ynbraT He
IIOMEIIAETCS BO BTOPYIO CTPOKY - 3BOHOK.

Yacts 2. CoxpaHeHHE BO BHEIIHEH SHEPrOHE3aBUCHMON ITAMSTH
MPOMEXKYTOUYHBIX IAHHBIX U MOCJIEIHEro Pe3ynbTaTa paboThl IPOrPaMMBI.
CBsI3b C BHEIIIHEW MaMsAThI0 — 110 npotokoiy 12C.

Yacts 2. CoxpaHeHHE BO BHEIIIHEH JHEProHEe3aBUCHUMOM MaMsITH
MIPOMEKYTOYHBIX JIAHHBIX U MOCJIEIHEr0 Pe3yJibTaTa paboThl IPOrPaMMBL.
CBsI3b € BHEIIHEH MaMAThIO — IO TpoTokomy 12C.

22

Yacts 1. [lenenue (1enouncnenHoe) AByX uucen. Beoa nepeoro yucna B
NIEPBOHi CTPOKE, BTOPOTO - BO BTOPOM, pe3ysIbTaT — BO BTOpoii cTpoke. Ilpn
HEHYJIEBOM OCTaTKe — KOPOTKUII 3BOHOK.

Yactp 2. CoxpaHeHHE BO BHEIIHEH SHEPrOHE3aBUCHMOM MaMAITH
MPOMEXYTOUYHBIX JaHHBIX U MOCIIEIHETr0 Pe3yJsbTaTa paboThl IPOrpaMMBbl.
CBsI3b C BHEIIIHEW MaMsAThI0 — 110 npotokoiy 12C.

29 Yacts 1. BBopsaTes 5 pecsaruunbix mudp. OnpenenuTs, paBHa JIM HX CyMMa
WM pasHocTh Hymo. T.e. jomyckaercs jiro0as KoOMOMHALHUSL 3HAKOB (ILIIOC
WM MUHYC) Tiepe]] kKaxaoi uudpoii. Ecnu =0 — BbiBecTH 3TH 1H(PHI BO
BTOPOH CTPOKE C HY>KHBIMHU 3HAKaMM U J1aTh OJUH JUTMHHbIA 3BOHOK.

Yacts 2. CoxpaHeHHUE BO BHENIHEIl S3HEPrOHE3aBUCUMON AMATH
IPOMEKYTOUHBIX JAaHHBIX H ITOCIECIHETO Pe3yabTaTa padOThl IPOrPAMMBI.
CBs13b € BHEIIHEH MaMAThIO — 10 mpoTokomy 12C.

23

Yacts 1. Ompeznesnenne Haau4us 3alaHHOTO ()parMeHTa B maccuse. BBon
IIEpBOTO YHCIIa B IIEPBOH CTPOKE, BTOPOTO - BO BTOpoil. Eciiu Bropoe uncio
sIBJISETCs (hparMEeHTOM MepBOro — KOpoTkuit 3BoHOK. (Hampumep: nepsoe
yucno 11345832996 , Bropoe 329 - 3B0HOK)

Yacts 2. CoxpaHeHHE BO BHEUIHEH SHEPrOHE3aBUCHMON ITaMSTH
IIPOMEXKYTOUHBIX IaHHBIX U ITOCJIEHEr0 pe3ysibTaTa padoThl TPOrPaMMBbI.
CBs13b C BHEIIHEH MaMAThIO — 10 npoTokomy 12C.

30 Yacte 1. BBoauTes uncio u3 6 mudp, 3atem BBoAUTCS BTopoe uucio. Hamo
MIOJICTIUTH NIEPBOE HAa BTOPOE M BBIIATH COOOIIECHHE : PE3YJIbTAT JICJICHUS —
XXXX.XXX. EcIti pe3ysbTaT JeneHust Leliblii — 3BOHOK.

UYacts 2. CoxpaHeHHE BO BHEIIHEH YHEProHE3aBUCHMOM MaMATH
HMPOMEXYTOUYHBIX IaHHBIX U MOCJIEIHEr0 Pe3ysbTaTa paboThl IPOrPaMMBI.
CBsI3b C BHEIIHEH MaMATHI0 — 110 ipotokoiy 12C.

24

Yacts 1. Broa gecsatudnoro uucna. Eciu undps! B HeM ymopsiioYeHs! 10
BO3PACTAHUIO — KOPOTKHUH 3BOHOK, 110 YOBIBAaHUIO — 1Ba 3BOHKA, €CJIU JPYroe
— OJIMH JUTUHHBIN 3BOHOK.

Yacts 2. CoxpaHeHHE BO BHEITHEH SHEPrOHE3aBUCHMON ITaMSTH
MPOMEXYTOUYHBIX IAaHHBIX U MOCIIETHEr0 Pe3ysbTaTa padoThl IPOrPaMMBbI.
CBs13b C BHEIIHEH MaMAThIO — 10 npoTokomy 12C.

Bompocsl s mpoBeACHHsS MPOMEXKYTOYHOW AaTTECTAllMd B BHAE TECTHPOBAHHS
npejcTaBieHbl B Tabuie 18.

Ta6nuia 18 — [IpumepHsIil mepeveHb BOMTPOCOB LISl TECTOB

Ne /i [IpuMepHBIii IepedeHb BOIIPOCOB JUIsI TECTOB

25

Yacts 1. BBon necsatiuuHoro uncna. Bo BTopoit cTpoke — cyMMa BBEACHHBIX
uudp. Ecnu cymma okanuuBaetrcs Ha 0 - OZIMH JUTMHHBINA 3BOHOK.

Yacts 2. CoxpaHeHHE BO BHEIIHEH SHEPrOHE3aBUCHMON ITAMSTH
[IPOMEXKYTOYHBIX IAHHBIX U MOCJIETHEr0 Pe3yibTata paboThl TPOTPAMMBIL.
CBs13b C BHEIIHEH MaMAThIO — 10 npoTokomy 12C.

IlepeueHbp TeM KOHTPOJBHBIX PabOT MO AMCIMIUIMHE OOYYarOLIMXCs 3a0YHON (HOPMBI
o0y4eHus1, IpeJIcTaBIeHb! B Tabune 19.

Tabnuia 19 — [lepeyeHb KOHTPOJIBHBIX padoT

Ne n/n [epeueHb KOHTPOJIBHBIX PAOOT

He npexgycmotpeno

26

Yacts 1. Brogsres 8 mecsitnunbix mudp. Onpeaenuts, ecTh 1 TPOHKa
uudp, koropast B cymme gaet uuciao 20. Eciau ects — BBIBECTH 3TH TpU
IUQpB BO BTOPOH CTPOKE U OJIUH JJIMHHBII 3BOHOK.

Yacts 2. CoxpaHeHHE BO BHEUIHEH SHEPrOHE3aBUCHMON ITAMSITH
MPOMEXYTOUYHBIX IaHHBIX U MOCIIETHETr0 Pe3ysbTaTa padoThl IIPOrPaMMBbI.
CBs13b € BHEIIHEH MaMAThI0 — 10 npoTokomy 12C.

27

Yacts 1. BRogsarcs 8 pecsatuunbix uudp. OnpeaenuTs, Tpu HAaHOOIIbIINE
uudpsl, BeiBecTr 3TH TpU HUQPHI BO BTOPOH CTPOKE U aTh CTOJIBKO
KOPOTKHMX 3BOHKOB, KAKOBAa MaKCHUMaJIbHas LU (pa.

Yactp 2. CoxpaHeHHE BO BHEIIHEH dSHEPrOHE3aBUCHMOM MaMATH
MPOMEXKYTOUYHBIX IAHHBIX U MOCJIEIHEr0 Pe3ysIbTaTa paboThl IPOrPaMMBI.
CBsI3b C BHEIIIHEW MaMsAThI0 — 110 npotokoiy 12C.

28

Yactp 1. BRogsrcs 8 pecsatuunbix uudp. BeiBect HeueTHbIe HUQPHI BO
BTOpOii cTpoke. Eciiit nx HET, TO OANH JUIMHHBIN 3BOHOK.

10.4. MeTtoauueckue MaTepHuabl, onpeaessomue MIPOLIE Y PBI OILIEHUBAHMS
WHJMKATOPOB, XapaKTepH3YIOIIUX JTambl (OPMHUPOBAHUS KOMIICTCHLHUH, coIepxaTcs B
JIOKANTbHBIX HOPMATHBHBIX akTax [ YAII, periaMeHTHPYIOIUX TOPSJOK H IPOLEIypy
MPOBEJICHUs TEKYIIEro KOHTPOJISl YCHEBAEMOCTH U MPOMEXYTOYHON aTTECTALMU 00y4arouXcs
I'YAIL

11. Meroguueckne yka3aHus Ui 00y4aronuXcs 0 OCBOCHUIO TUCIIUTIIIMHBI

11.1. Meroguueckne yKasaHusi JJisi OOYYarOMIMXCS 10 OCBOCHHIO JIEKIIHOHHOTO
Marepuaa

OCHOBHOE HA3HAYCHHE JIEKIMOHHOTO MaTepuaja — JIOTHYECKH CTPOIHOE, CHCTEMHOE,
ry0OKOe W SICHOE H3IIOKEeHHE ydueOHOro marepmana. HasHaueHue COBPEMEHHOH IEKIUU B
paMKax AMCUMIUIMHBI HE B TOM, YTOOBI IOJIyYHTh BCIO MH(OPMALHUIO MO TEME, a B OCBOCHHHU
(yHImaMeHTanbHBIX MTPOOJIEM JUCIMIUIMHBL, METOJOB HAYYHOTO TO3HAHUS, HOBEHIINX
JIOCTIIKCHUI Hay4yHOH MbIciaHd. B yueOHOM mpoliecce JeKUus BBIIONHSIET METOI0JOIMYECKYIO,
OpraHU3aLMOHHYI0 U MH(POPMAIMOHHYIO (YHKIMHU. JIeKIUs pacKpbIBaeT MOHATHHHBIN anmapat




KOHKPETHOM 005acTu 3HaHus, € MpoOJIeMbl, JaeT LENbHOE MPEICTABICHHE O AUCLUILINHE,
MOKa3bIBACT B3aMMOCBSI3b C IPYTUMH JHCIAILTHHAMH.

IliaHupyemMble pe3ysIbTaThl IPH OCBOCHUH 00YYAIONIMMHKCS JEKIIMOHHOTO MaTepuaa;

— T[OJyYeHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBS3aHHBIX 3HAHUH, YPOBEHb
KOTOPBIX OIPeIeIIsIeTCs LIeJICBON YCTAHOBKOM K Ka)K/10i KOHKPETHO#H TeMme;

—  IOJIyY€HHE OIbITa TBOPUECKOW pabOThI COBMECTHO C MPEIOaBaATEIEM;

— pasBuTHe NPOGECCHOHATBHO-ACHOBBIX  KauecTB, JIOOBM K  [peaMeTy U
CaMOCTOSTEIbHOTO TBOPYECKOTO MBIIILICHHS.

—  IOsBICHHE HEOOXOIMMOr0 HHTEpeca, HEOOXOAUMOTrO IS CAMOCTOSATENILHOM paboTh;

— TMOJyYeHHE 3HAHMH O COBPEMEHHOM YPOBHE pa3BUTHS HAYKH W TEXHHKH H O
MPOTHO3€ UX Pa3BUTHS Ha OJrKaiiime roapr;

— HAYYUTHCSI METOAMYECKH 00pabarbiBaTh MaTepuai (BBIACIATH IJIaBHbIE MBICIH H
MOJIOKCHHS, NPHUXOANTH K KOHKPCTHBIM BBIBOAAM, MOBTOPSITH KX B  Pa3IMYHBIX
(dhopmyTHpOBKax);

—  MOJIyYeHHE TOYHOTO IIOHMMAHHMS BCEX HEOOXOIMMBIX TEPMUHOB U MOHSATHIA.

JIeKIMOHHBIA ~ MaTepuall MOXET CONPOBOXKAATHCS  JEMOHCTpalMed  ClaioB U
HCIIONB30BAaHNEM DAa3JaTOYHOrO MaTephaga IMPH M[POBEACHHH KOPOTKHX AHCKYCCHH 00
0COOCHHOCTSIX IPHUMEHEHHUSI OTJACIBHBIX TEMATHK 0 UCLHILIHHE.

CrpyKTypa npeocTaBiaeHus JCKIHOHHOTO MaTepuaa:

— /3nosxeHHe JICKIIMOHHOTO MaTepHaa;

— OcBOCHHE TEOPETUYECKOr0 MaTepyalia II0 BOIPOCcaM, IPEJCTaBICHHBIM B Tabnuue 15

11.2. Meroauueckne yka3aHusi Uil OOYYarOIIMXCS 10 BBIMOJHEHHIO J1a00PaTOPHBIX
pador

B xonme BhImONHEHMS 1a0OpaTOpHBIX paboT oOydaromuiics IODKeH YIIyOuTh H
3aKpeNUTh 3HAHMS, NMPAKTHUECKUE HABBIKM, OBJIAJETh COBPEMEHHOW METOIUKOM M TEXHUKOU
9KCIIEPUMEHTa B COOTBETCTBUM C KBAIM(UKALMOHHONW XapaKTepUCTUKOH oOydaromierocs.
BeinonHeHue 1ab0paTopHbIX pabOT COCTOUT M3 IKCIEPHMMEHTANbHO-NPAKTHYECKOH, pacueTHo-
AHAIUTUYECKON YacTeil U KOHTPOJIBbHBIX MEPOIPUSATHI.

Beinonnenue snabopaTopHbelx paboT oOydaromumcs SIBISETCS HEOTHEMIIEMOH YacTbiO
H3y4eHHs] AUCLUIUIMHBI, ONpeneseMOi y4eOHbIM IIAaHOM, W OTHOCHTCS K CpEICTBaMm,
o0ecreurBalOIMM PELICHHE CIISYIOIMX OCHOBHBIX 3a1a4 00y4aloIerocs:

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

— 3aKpeIUICHHE, Pa3BUTHE M JIETAIM3alMs TEOPETHYECKMX 3HAHWHM, IOJYYeHHBIX Ha
JICKIUAX;

—  TOJyYeHHE HOBOM MH(OPMAIMH [0 U3yIaeMOW TUCLMILIHHE;

— nmnpuoOpeTeHHe  HAaBBIKOB  CaMOCTOSITENILHOW — paboTel ¢ J1abOpaTOpHBIM
000py0BaHHEM U IPHOOPAMHU.

3ananue U TpeOOBaHMUS K ITPOBEJCHUIO Ja0OPAaTOPHBIX PabOT
—  Kaxpas JIP BbIIOJIHSETCS 110 WHIMBHYAIbHOMY 3aaHHIO, BHIJAHHOMY CTYJIEHTY

MIpenoaaBaTeseM;

— B 3aganuu 10mkHO ObITH 4eTKO chopMyIMpOBaHa 3aj1a4a, BeinoaHsemas B JIP;

— OmnucaHbl BXOJHBIE U BBIXOJHBIC TaHHBIE i1 ipoBeneHws JIP;

— JIP nomkHa BBIIOJIHATHCS HA OCHOBE TIOJIyYEHHBIX TEOPETUUECKHUX 3HAHHSAX;

— Brmonnenune JIP O/MKHO OCYIIECTBIISTHCS HA OCHOBE METOAMYECKHUX YKa3aHWUH,
MPEIOCTABISIEMbIX MPEIO/IaBaTeICM;

— JIP nomKHa BBINOJHATHCS B CIEHUAIM3UPOBAHHOM KOMIIBIOTEPHOM Kjacce H
MOJET OBITh A0paboTaHa CTYACHTOM B JOMAIIHUX YCJIOBHSIX, €CIIU IO3BOJISCT
110;

— MHrorom BommonHenust JIP sBnsercs OoT4eT WMAM JEMOHCTpauus pe3yJbTaToB
paboThI Ipero1aBaTelIo B 3JIEKTPOHHOM BHJIE (Ha YCMOTPEHHE TIPETIOaBaTeNs) U
deMoHcmpayus pabomsl RPOZPAMMYL HA 1AOOPAMOPHOM MaKeme.

CrpykTrypa u dhopma oTyeTa 0 1abopaTopHoi pabore
— IlocraHoBKa 3aiaum;

— Oco0eHHOCTH pelIeHHUs M UCIIOIb3YeMbIe METO/IbI (€CIH OHU MOTPEOOBAIHCH)
— ;Cxema anropurma

— KoMMeHTHpOBaHHbIH JTUCTUHT HPOrPAMMBI

— Ilporpamma Ha si3bIK€ IPOrPaMMHUPOBAHHS C KOMMEHTapHIMHU

—  Dajin npoIMBKH A5 Ta00PaTOPHOTO MaKeTa

—  CIHCOK JIuTepaTtypsl

TpeboBanus Kk 0ohOpMICHHIO OTYETA O JIabopaTOpHO paboTe
— JIP npexncrapinsieTcsi B IEYaTHOM M 3JICKTPOHHOM BHJIE;

— JIP nmomxkHa COOTBETCTBOBAaThH CTPYKType M (hopMe oTuera, MpeACTaBICHHOM
BBILIIC;

— JIP momxna mumers tutyneHbi Juct (COCT 7,32-2001 wnzganus 2008 roma) c
Ha3BaHHEM M MOAIMCHIO CTYACHTA, KOTOPBIN ee caeai i 0(pOopMIT;

— Crynment pomkeH 3amuTtuth JIP. OTMmeTka o 3ammrTe JODKHA HAaXOAWTHCS Ha
THUTYJIBHOM JINCTE BMECTE C MOAIMCHIO IIPEIOIaBaTes.

Jlnst BbINONHEHUs 1aOOpaTOPHBIX PadoT, MOMHUMO YKa3aHHBIX B TaOnuie 8 HMCTOYHHKOB,
CTYJICHT MOXKET UCIIONB30BaTh CIEAYIOLINE METOANYECKUE MaTepHalbl, U3AaHHble Kadeapoil B
3JICKTPOHHOM BHJIE:

1. Kosanes C.U. Meroauueckne yka3anusi K jgabopatopHoii pabore Nel. O3nakomieHue ¢

HMHTErpUpOBaHHON cpenoit paspaborku MPLAB — CII6 2005

2. Kosanes C.J1. Meroanueckue ykazaHust k g1abopatopHoii padore Ne2,3. 3yueHue ocHOB
HIPOTrPaMMUPOBAHUS JJIs1 MHKPOKOHTpoiIepoB ¢upmsl Microchip Technology. — CII6
2005.

3. Kopanee C.U. Meroanueckue ykazaHus K JabopatopHoit pabore Ned,5. Paborta c
NpephIBAHUSAMHU, CTOPOXKEBOM TaiiMep, Mpeckajep, YHUBEpCaIbHbIH TaiiMep-cueTdnk. —
CII6 2005.

4. Kosanmes C.M. Meromuueckue ykasanusi K jabopatopHoil pabore Ne6,7. Pabora ¢
MaccuBamu. nHamudeckast uaukamust. — CI16 2005.

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

11.3. Meroguueckue yKa3aHusi s OOYYarOIIUXCA IO MPOXOXKICHHIO KYpPCOBOTO
[IPOEKTUPOBAHHS/BBIITOJIHEHHS KYPCOBO# PabOThI

Kypcooii ipoekt/ pabota mpoBOAUTCS C LBl (OPMUPOBAHKS Yy O0YUAFOLIMXCS OIIBITA
KOMILUICKCHOTO PeLICHHSI KOHKPETHBIX 33/1a4 IPO(EeCCUOHATBHOM eI TeIbHOCTH.

KypcoBoii mpoexT/ paboTa mo3BossieT 00yJaroneMycs:

— CHCTeMAaTH3MpOBaTb M 3aKPeNUTh IOJYYCHHbIE TEOPETUUECKUE 3HAHHUSI H
MPaKTHYECKUE YMEHUS 1O NPO(PEeCCHOHANBHBIM Y4YeOHBIM JAUCLUMIUIMHAM M MOAYJISM B



COOTBETCTBHU € TPEOOBAHHUSMHU K YPOBHIO MOJTOTOBKH, YCTAHOBICHHBIMHU ITPOrPaMMOi yueOHOi
JNMCLUUIUIMHBL, HPOrpaMMOW  MOJArOTOBKM  CIELHAINCTA  COOTBETCTBYIOIIETO  YPOBHS,
KBaJIH(UKALNY;

— MPUMEHHTHb MOJyYCHHBIC 3HAHUWS, YMEHHS M TPAKTHYCCKHH OIBIT MPH PELICHUH
KOMIUIEKCHBIX 3324, B COOTBETCTBHU C OCHOBHBIMH BUJAMHU MPO(PECCUOHATBHOM NesSTEeIbHOCTH
10 HAMPABJICHHUIO/ CIIEHATBHOCTH/ POrPaMME;

—  yrnyOHuTh TEOPETHYECKHE 3HAHUS B COOTBETCTBHU C 3aJ]aHHON TEMOH;

— chopMHpOBaTH yMEHHS MPUMEHATH TEOPETHYECKHE 3HAHUS MPU  PELICHUH
HECTaH/apTHBIX 3a]1a4;

— OpuoOpecTH ONBIT AHAINTHYECKOW, pAcu€THOM, KOHCTPYKTOPCKOW paboThl U
c(hopMHPOBATh COOTBETCTBYIOIINE YMEHHMS;

— cdopMupoBaTh yMEHHS paOOThl CO CICLHAIBHON JIMTEPAaTypod, CHpPaBOYHOM,
HOPMATHBHO# U [IPaBOBOM JIOKyMEHTAIMEH U HHBIMH HH(OPMAILIMOHHBIMH HCTOYHUKAMH;

— cdopMupoBaTh yMeHHsS (OPMYJIHPOBATH JIOTHYECKH OOOCHOBAaHHBIC BBIBOJbI,
MPEUIOKEHNS U PEKOMEHIAINY [0 Pe3yJIbTaTaM BbIOIHEHHS paboOThI;

—  pa3BUTh NPOPECCHOHATBHYIO ITUCBMEHHYIO M YCTHYIO Pe4b 00yYaromerocs;

— pasBUTh CHCTEMHOE MBIIUICHHE, TBOPYECKYIO HHHIHATHUBY, CaMOCTOSTEIbHOCTD,
OpraHMU30BaHHOCTb M OTBETCTBEHHOCTD 32 IPHHHUMACMbIC PELLICHHS;

— chopMHpOBaTh HaBBIKM IUIAHOMEPHOH pery/sipHoil paboThl Hal pelIeHHEM
MOCTaBJICHHBIX 3a/1a4.

CTpyKTypa IOSCHUTENBHOH 3aIIICKH KyPCOBOTO IPOCKTa/ pabOThI
— ®opmynupoBKa 3a1a4n

— Ormnucanne BO3MOXHBIX BapHAaHTOB PELICHUsI MOCTaBIeHHOH 3amaun. OO630p
nurepatypsl. O60CHOBaHNE BBIOOpA OHOTO U3 METOIOB.

— JleranpHoe paccMoTpeHHe BblOpaHHOro Meroaa. OmnMcaHue MaTeMaTHYECKHX
METOJIOB, IPUMEHSEMBIX B BEIOPAaHHOM PEILICHUH (€CIIH OHH €CTh)

— ®opmHpOoBaHUE U ONIMCAHHE CTPYKTYPHOU CXEMBI yCTpOiiCcTBa.

— Cozngarne u moapobHOe onucaHue HYHKIHOHATBHON U (MJIM) TMPHHIUITHATBHOMN
CXEMBI yCTPOHCTBA.

— Hanmcanue ¢parmenta nuporpaMmHoro obecnedenust (1-2 crpaHuMipl  Ha
Accembiiepe).

— 3akmodenue (BBIBOABI O paboTe)

— CIHCOK UCIIOIb3yEeMOIt IUTepaTypsbl.

TpebGoBanus k 0hOPMIICHUIO OSICHUTENILHOM 3a0MCKU KYPCOBOTO IPOEKTa/ pPaboThl
— Kypcosas pabora npegocrapiseTcs B I€4aTHOM U JIEKTPOHHOM BHAE;

— KypcoBast pabora H0IDKHa COOTBETCTBOBATb CTPYKTYpe M (opMe IMOSCHUTEIBHOU
3aIMMCKU ONTMCAHHOM BBIIIIE;

— KypcoBas pabora momkua umerh TuTyibHbIH guct (TOCT 7.32-2001 wm3manus 2008
rojia) ¢ Ha3BaHHWEM U MOJIKCHIO CTYACHTa, KOTOPBIH ee ceiail u 0(OpPMUIL.

— CTyzeHT DOJDKEeH 3alllUTUTh KypcoByI0 paboTy. OTMeTKa O 3allliTe J0DKHA HAXOJIUThCS
HA THTYJILHOM JIUCTE BMECTE C MOANMCHIO NIPENo1aBaTels.

J11s1 BBIMIONTHEHUSI KYyPCOBOW pabOThI, IOMUMO yKa3aHHBIX B TabJHIle 8 HCTOYHUKOB, CTYICHT
MOXKET MCIIOJb30BaTh CIEAYIOIIME METOJUYECKHe MaTepualbl, H3JaHHble Kadeapoi B
3JIEKTPOHHOM BUJIE!

Kopanes C.M. MeTtonnueckue yka3aHUs K BBINOJHEHHIO JaOOPaTOPHBIX pabOT M KypcOBOTO
npoektupoBanus . Onucanue naboparoproro-oriagounoro kommuiekca JIOK-1 (JIOK-2) .-CI16
2009

11.4. Meroauueckue yka3aHust st 00y4arouXcs M0 NPOX0XKICHUIO CaMOCTOSTEIbHOM
paboTbl

B Xo0/¢ BBIMOIHEHUS] CAMOCTOSTEIBHON Pa0OThHI, OOYUYArOIMICS BBIONHSICT PaboOTy IO
3a/IaHUI0 M NIPH METOJMYECKOM PYKOBOJCTBE NpenojaBatess, HO 0e3 ero HemocpeiCTBEHHOro
yuacTHsl.

B mporiecce BBIMOIHEHUS] CAMOCTOSTENBHON PaboThl, y 00yuaromerocsi popMupyercs
1esaecoo0pasHoe IIaHUpOBaHHE paboyero BpeMEHH, KOTOPOe MO3BOJISIET UM Pa3BUBATH YMEHHS
U HaBBIKM B YCBOCHHM M CHCTEMATH3alMH NPUOOPETAeMBbIX 3HAHUH, 0OecleYrBaeT BBICOKHUIA
YPOBEHb YyCHEBAaEMOCTH B MepuoJ OOy4eHHs, IMOMOraeT MOJyYUTh HABBIKM IOBBIILICHUS
po(heCcCHOHATIBHOTO YPOBHSI.

MerofMuecKUMH  MaTepuajaMH,  HANpaBiIAIOIMMH  CAaMOCTOSTENIbHYIO — padoTy
00y4aroMXCs ABISAIOTCA Y4eOHO-METOANYECKUI MaTepral o JUCLUILIMHE.

11.5. Meroguueckne yka3aHus Ui OOYYarOIIMXCS IO MPOXOXKICHHIO TEKYIIEro
KOHTPOJISl yCHIEBAEMOCTH.

Texymuii KOHTPONb YyCHEBAEMOCTH IIpeIyCMaTpUBacT KOHTPOJb KadecTBa 3HAHUH
00Y4arOIMXCsl, OCYIIECTBIISIEMOr0 B TEUECHHE CEMECTpa C LeNbI0 OLICHUBAHHS XO/a OCBOCHUS
JIUCLUILIMHBL.

11.6. Meroauueckue ykazaHHs Ul OOyYaroOIIMXCs 110 MPOXOXKICHUIO MPOMEKYTOYHOM
aTTeCTalHH.

IMpomexyrouynast  arrecrauust  OOy4alOIIMXCS  NPEAYyCMAaTPHBAeT  OLICHUBAHHE
MIPOMEXXYTOYHBIX ¥ OKOHYATEJbHBIX pe3ysbTaToB 00ydeHus mo aucuuruimHe. OHa BKIIOYAET B
ceost:

— o9Kk3aMeH — (opMa OLEHKH 3HAHMH, MOJNYYEHHBIX OOYYaIOIIMMCS B IPOLECCe
N3Y4eHHUs] BCeW NUCLMIUIMHBI WIN €€ YaCTH, HABBIKOB CAMOCTOSITENIBHOW paboThl, CIOCOOHOCTH
NPUMEHATh MX U1l PEIeHHUs NPAaKTHYECKHX 3alau. DK3aMeH, KaK MPaBHIO, HNPOBOAUTCS B
MIepUOA SK3aMCHAI[MOHHOW CECCHM M 3aBEpIIACTCA AaTTECTAMIOHHOW OLIEHKOH «OTIMYHOY,
«XOPOILIO», KYJOBIETBOPHTEIBHO», KHEYOBICTBOPUTEILHOY.
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