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AHHOTALUSA

Jucuunnnna  «MHKpONIPOLECCOPHbIE  CHCTEMbI»  BXOAMUT B BapUaTHBHYIO  4acTb
00pa3oBaTeNbHOM IpOrpaMMBl  TIOATOTOBKM —oOydwaromuxcss 1o  crenuansHocTH  «09.05.01
«[IpuMeHeHHe W OKCIUTyaTalus ABTOMATH3MPOBAHHBIX CHUCTEM CHELHAJIbHOTO Ha3HAUYCHUS»
HAIPaBJICHHOCTb «ABTOMATU3HPOBAHHbIE CUCTEMbl O0OpPAOOTKM HMH(OPMALMK U YHPABICHUS.
Jucnumninaa peanusyercs kadenpoit Nel4.

JlucumnninHa HaueneHa Ha (JOPMHUPOBAHKE Y BBITYCKHHKA

o6menpohecCHOHATBHBIX KOMITETCHIIHIA:

OIIK-6 «crocoOHOCTh yYHTHIBATh B CBOCH MPO(ECCHOHANIBHON NEITEIbHOCTH COBPEMEHHBIC
TEH/ICHIIUY PA3BUTHS KOMIBIOTEPHBIX, HHPOPMAIIMOHHBIX M TEICKOMMYHHKAIIMOHHBIX TEXHOJIOTHH,
MPUMEHSATh OCHOBHBIE METOJIbI, CIOCOOBI M CpEACTBA MOJY4YEHHs, XpaHeHWs, 00paboTKU
MH(OpPMAILIMY, HCIOJIL30BaTh HABBIKK PAabOTHI C KOMIIBIOTEPOM B cdepe mpodeccHoHaIbHOM
JIeSITEIIEHOCTIY;

npohecCHOHATIbHBIX KOMIIETCHIIMI:

ITK-16 «cnocoOHOCTh 00OCHOBBIBATh TEXHUYECKUE YCIOBHS U 3a/aHHSI Ha MPOEKTUPOBAHHE
amnmapaTHOTo, MPOrPaMMHOTO M MH(pOPMAIMOHHOTO O0ECHEYeHUS! aBTOMATH3MPOBAHHBIX CHCTEM
CHELHMAILHOTO HA3HAUCHUSD,

[1K-22 «crocoOHOCTh HCHOJIB30BAaTh CIELUAIBHYIO JIMTEPATYpy W HAyYHO-TEXHHYECKYIO
HH(OPMALINIO, OTPAKAIOIIYIO JOCTHXKEHHS OTEYECTBEHHON M 3apyOe)KHOW HayKH M TEXHUKH B
00J1aCTH aBTOMATH3AL[HU,

I1K-25 «crocoGHOCTE K COCTaBICHHIO 0030pOB M OTYETOB IO PE3yJbTaTaM MPOBOAMUMBIX
HCCIICIOBAHUI, pa3pabOTKe PEKOMEHIALMH IO NPAKTHYECKOMY MCIIOJIb30BAHUIO IOJTYyYESHHBIX
Pe3yJbTaToBY.

ConepkaHue IHUCHMIUIMHBI OXBaThIBAET KpPyr BONPOCOB, CBS3aHHBIX C METOJaMHU
MPOEKTUPOBAHUS U PEAIM3alMU CUCTEM Ha 0a3e COBPEMEHHOH MUKPOIPOLIECCOPHON TEXHUKH.

[IpenoxaBanye QUCHUIUIMHBI IPEAYCMATPUBACT clieayonme GopMbl OpraHu3anuy yaeOHOro
mpolecca: JIeKInH, J1abopaTopHble padoThl, CaMOCTOSITENIbHAS pabdoTa CTYyAEHTa, KOHCYJIbTALHH,
KypCOBO€ IPOEKTHPOBAHHE.

[IporpamMmoii AMCHMIUIMHEL NPEXyCMOTPEHBI CIEAYIONIME BHIBI KOHTPOJIS: TEKYyLIUH
KOHTPOIIb YCHEBAEMOCTH, TIPOMEXYTOUHAs aTTecTanus B QopMe IK3aMeHa.

OO01u1ast TPYA0EMKOCTh OCBOCHHS JUCIUIUIMHBI COCTABIISIET 5 3aueTHBIX enuHul, 180 uacos.
S13bIK 00yUEHHS 110 JUCHUIIIMHE «PYCCKHI).

1. TlepeyeHb NJIAHUPYEMBIX Pe3yJbTATOB 00yUeHHS MO AUCHUITIUHE

1.1. Heau npenogaBaHusi JTUCUUIIMHBI

Lenplo mpernogaBaHus —JUCHUIUIMHBL  «MHKPOIPOLIECCOPHBIE  CHCTEMBI»  SIBIISICTCS
MOJNyYeHHE CTYACHTAMH TEOPETHYSCKUX M MPAKTUYECKUX 3HAHMH Uil (OpMUpPOBAHUS
npo(h)ecCHOHANIbHBIX HABBIKOB IMPOEKTHPOBAHMS M pealn3allid CHUCTEM Ha 0a3e COBPEMEHHOI
MHKPOIIPOLIECCOPHON TEeXHHKH. TeopeTnyeckas 4acTh BKJIIOYACT HM3y4YEHHE OJHOKPHCTAIbHBIX
MHKPOKOHTPOJIIEPOB, OCOOCHHOCTH HX apXUTEKTypbl M BHeWHHX HHTep(eiicoB. [Ipakruueckas
4acTh HPEIoJaraeT MoCTpoeHHe Ha MX 0a3e yHHBEPCAJIbHBIX MHKPOKOHTPOJUIEPHBIX CHCTEM I10
cOopy ¥ 00paboTKK MH(POPMALMK U YIIPABICHHUIO CJIOXKHBIMU CUCTEMaMH.

1.2. IlepeuyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00yYeHHsI 10 AUCHHUILIHHE, COOTHECEHHbIX €
NJIAHUPYeMBIMH pe3yabTaTamu ocBoenusi OI1
B pesympraTe OCBOGHMS MCUMIUIMHBI OOYYAIOIIMICS JOJDKEH O001afaTh  CIeAyIOIUMHU
KOMIIETCHIIUSIMU:
OIIK-6 «CroCOOHOCTh YUYHUTBIBATH B CBOCH HPO(GECCHOHATIBHOM EATENbHOCTH COBPEMEHHBIC
TEHIEHLUH Pa3BUTHS KOMIBIOTEPHBIX, UHHOPMALIMOHHBIX U TEJICKOMMYHHKAIIMOHHBIX TEXHOJIOT U,
HPUMEHATH OCHOBHBIE METOZBI, CIIOCOOBI U CpEACTBA MOJYYCHHs, XpaHCHHs, 00padoTKu
nH(pOpPMAIIUK, HKCIOIB30BaTh HABBIKM PabOThI C KOMITBIOTEpOM B cdepe mnpodecCHoHATbHOM
JIeATETBHOCTH»:
IK-16 «cnocoGHOCTH OOOCHOBBIBATH TEXHHUYECKHE YCIOBHS M 3aJaHHsl Ha MPOCKTHPOBAHHE
anmnapaTHoro, MpoOrpaMMHOTO M MH(GOPMALMOHHOTO 00ECIeueHUs] aBTOMAaTU3UPOBAHHBIX CHCTEM
CHELMATBHOTO HA3HAUCHHS):
3HATH - CICLHUAIN3UPOBAHHOE POrpaMMHOE obecriedeHre I pa3paboTKU U OTIAIKH IIPOrpaMm
JUIS MUKPOKOHTPOJIIEPOB B pa3padaThIBAeMbIX MUKPOIPOLIECCOPHBIX CHCTEMAX;
YMeTb - NPHUMEHSATD MOJTyYCHHbIC 3HAHUS B MH)KCHEPHOM MPAKTHKE;
BJAaJeTh HABBIKAMH - CONPSDKCHHUS COBPEMEHHBIX HHTep(eiicoB mepelayd  JaHHBIX C
KOHCTPYHPYEMbIMH MHUKPOKOHTPOJIJIEPHBIMU CHCTEMaMH;
HMETh ONBIT AeSITeJILHOCTH - HCIIOJIb30BaHUs 8-pa3psaAHbIX MHKPOKOHTPOJIEPOB Ha MpUMEpe
npoaykuuu Microchip;
IIK-22 «CIOCOGHOCTh HCIIOJIB30BATh CHCLHUAIBHYIO JIUTEPATYpy M  HAYYHO-TEXHHYCCKYIO
HH(OPMALIUIO, OTPAKAIOIIYIO JOCTHXKCHHS OTCYSCTBEHHON M 3apyOe)KHOW HAyKM M TEXHUKH B
00J1aCTH aBTOMATH3aLUM»:
3HATH - TEPMUHOJIOTUIO, CHUCTEMY TIIOHATHH M  TPEACTABICHHH, HCIOJB3yeMbIX  MPH
MIPOEKTUPOBAHUH U PEATM3AIUH MUKPOIIPOLIECCOPHBIX CHCTEM;
- wiaccudukanuioo, CTPYKTypy M KOHQUrypamuio 8-paspsgHblX OJHOKPHUCTAIbHBIX
MHUKPOKOHTPOJUIEPOB, 00J1aCTH UX MPUMEHEHHUS B MHPOPMALIMOHHBIX CHCTEMaX;
yMeTh - CBOOOJHO KOHCTPYHPOBATh MHKPOIPOIECCOPHBIE CHCTEMBI 00pabOTKH MH(pOpPMAaNHMU B
peanbHOM — Macimutabe BpPEMEHHM Ha OCHOBE HECKOJNBKHX — IPEIACTaBUTENCH  ceMelcTBa
8-pa3psiIHBIX OAHOKPUCTATIBHBIX MUKPOKOHTPOJLIEPOB;
BJIAJIeTh HABBIKAMMU - HCIIOJIb30BAHUS COBPEMEHHBIX OJHOKPUCTAIBHBIX MUKPOIIPOLIECCOPOB IS
peteHus 3a1a4 coopa, 00paboTKH, 0TOOpaKEHHUS U Iiepeady nHpopManum;
HMETh ONBIT AeSITEJILHOCTH - B 00JAaCTH HPOSKTHPOBAHHS COBPEMEHHBIX MHKPOIPOLECCOPHBIX
CHCTEM U OTJIAJIKU IPOrPAMMHOI0 00ECTICUEeHUS;
IK-25 «cnocoGHOCTh K COCTaBIGHHIO 0030pOB M OTYETOB IO pe3yjbTaraM HPOBOAUMBIX
HCCIIE/IOBAHUI, pa3padOoTKe PEKOMEHIAIMH IO NPAKTHYECKOMY MHCIIOJIb30BAHUIO IOJTYYEHHBIX
Pe3yJIbTaTOBY:
3HATH - OCHOBHBIC 00JACTH IPUMEHEHHUS MUKPOIIPOIIECCOPHBIX CHCTEM, HX IIPEHMYILECTBA Mepel
JIPyTUMU CIIOCO0AMU pean3alii CUCTeM cOopa 1 00paboTKu nHpOpMALUH;
YMeTb - HCIOJIb30BaTh COBPEMEHHBIC MPOrPAMMHBIC METOJbI MPOCKTHPOBAHUS MPOrPAMMHOIO
obecriedeHust IUIsl OJHOKPUCTAIIBHBIX MUKPOKOHTPOJLIEPOB;
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- paspabarbIBaTh MOJIEIH KOMIIOHCHTOB MH(OPMAILMOHHBIX CHUCTEM, BKIIOYAs MOJEIH Ha
6a3e MUKPOTIPOLIECCOPHBIX CHCTEM;

BJIAJIETh HaBBbIKaMH - TNIPUMCHCHUA COBPEMEHHBIX MCTOA0B TIPOCKTUPOBAHUA
MHUKPOIIPOLECCOPHBIX CUCTEM;
HMETb ONBbIT JACATCJIBHOCTH - B HCIOJB30BAHHUHU COBPEMEHHBIX OJHOKPHUCTAJIBHBIX

MHKPOIPOLECCOPOB;

2. MecTo qucuuminHbl B cTpyktype OIl

JucuuminHa Oasupyercs Ha 3HAHMSAX, paHee NPHOOPETEHHBIX CTYACHTAMH HpPH H3y4YECHHH
CIIE/LYIOIIMX JUCIHUIIINH:

—udpopmatuka

— OCHOBBI IPOrPaMMHUPOBAHUS

— TexHomorus mporpaMMUpPOBAHUS

— IIporpaMMupoBaHue Ha S3bIKaX BHICOKOTO YPOBHS

— IIporpammupoBanue Ha s3bike Accembiepa

— Opranusaiys DBM 1 BEIYUCIUTEIBHBIX CHCTEM
3HaHWs, TOJYYCHHbIE MPU H3Y4YCHMH Marepuaja JaHHOM JMCLUMIUIMHBL, HMEIT Kak
CaMOCTOSTEIbHOE 3HAYCHHE, TAK M UCIIOJIb3YIOTCS IPH U3YUESHUH PYTUX JUCLMIUIMH!

—CeTeBble TEXHOJIOTHH

— Kommbrotepras 00paboTKa IKCIIEpUMEHTATBHBIX JaHHBIX

— Cer OBM 1 TenekoMMyHHUKaul

— IIpoekTUpOBaHHE CUCTEM TIEepeladn JAaHHBIX

3. Oobem gucuumiannel B 3E/akageM. uyac
Jlanubie 00 o0memM oObeMe AUCHUILTHHBL, TPYJIOEMKOCTH OT/ACNBHBIX BHIOB yueOHON paboThI Mo
JMCUHUIUIMHE (M PAaCIpeesiCHHe 3TOM TPYA0EMKOCTH I10 CEMecTpaM) Ipe/icTaBieHbl B Tabuuie 1

Tabnuua 1 — O6beM U TPYAOEMKOCTh JUCLUIITHHBI

Bun y4e6HOI paboThI Bceero TpynoeMKOCTb 110 ceMecTpam
Ne6 Ne7

1 2 3 4
OGuast TPY10eMKOCTh 5/ 180 4/ 144 1/ 36
aucuunaneel, 3E/(vac)
Ayoumopnvie 3anuamus, Bcero yac., 68 51 17
B mom uucne
neximu (J1), (vac) 34 34
naboparopusie padotsl (JIP), (yac) 17 17
KypcoBoi#i nipoekT (padota) (KII, KP), 17 17
(aac)
Oxk3aMeH, (4ac) 27 27
Camocmoamensnas paboma, BCero 85 66 19
Bux 1poMeKyTOYHOr0 KOHTPOJISE: IK3., DK3.

3auet, qudd. 3auer, sx3ameH (3aver,

Judd. 3a4, Ik3.)

4. CopaeprxxaHue TUCHUNIMHBI

4.1. Pacnpenenenne TpyaA0eMKOCTH AUCHHIIIUHBI

MO pa3jesiaM M BUAAM 3aHATHIi

Pa3pensl 1 TeMbl TUCHMIUIMHBI U X TPYIOEMKOCTb PUBECHBI B TAONHUIIE 2.
Tabnuua 2. — Pa3nensl, TeMbI JUCUUILTHHBL ¥ HX TP

JTOCMKOCTb

Pa311em,1, TEMBI JUCHUTIIUHBI

Jlexuu
(gac)

113 (C3)
(gac)

JIP
(dac)

KIT
(dac)

CPC
(dac)

Cemectp 6

Paznen 1. OnHokpuCTanbHBIE
MHKPOKOHTPOJLIEPEI

Tema 1.1 O630p pbIHKa 8-pa3psaHbIX
OJJHOKPUCTATBHBIX MUKPOKOHTPOJLIEPOB
Tema 1.2 OgHOKpUCTATBHBIE
MHKpoKoHTpoIutepbl Microchip Technology
OO6nacTy NpUMEHEHUs

2

Paznen 2. OnHokpucTanbHble 8-U pa3psHbIe
MHKPOKOHTPOILIEPHI

Tema 2.1 OcoO€HHOCTH OTHOKPHCTAIIBHBIX
PIC-xonTpOMIITEpOB

Tema 2.2 OcnoBHble mapamerpsl PIC-
KOHTPOJLIEPOB. XapaKTepHCTHKH.

Paznen 3.0qH0KpHCTATBHBII
Mukpokontpoiep PIC16F84

Tema 3.1.Apxutekrypa.Buyrpennue
PETHCTPBI

Tema 3.2 O6o3Hauenus gansoro PIC-
KOHTpoJLIepa

Tema 3.3 Kondurypauus namatu
TIpOrpamMM

Tewma 3.4 Kondurypanus naMsaTu JaHHBIX

Pasnen 4.Cucrema KoMaHIbI
MHKPOKOHTpOJIIEpa

Tema 4.1 KoMaH 61 MUKPOKOHTpOJLIEpA
Tema 4.2 [Ipumeps! IPOrpaMMUPOBAHUS
Tewma 4.3 [TopTsl BBOJA-BBIBOAA

Pasnea S. IlpueMsl mporpaMMupoBaHus
BHyTpeHHel nepudepun PIC-koHTponnepa
Tema 5.1.Pabota ¢ MaccuBamu B HaMsATH
PIC16F84

Tema 5.2 Makpocsl B accembiepe
PIC16F84

Tema 5.3 MexaHu3M mpepbIBaHUN.

Tema 5.4 Pabora ¢ sHeproHe3aBUCUMOI
namsthio B PIC16F84

Tema 5.5 Pexxum Sleep

Paznen 6.0H0KpYCTaNBHBIN 8-U pa3psIHbIH
Mukpoxontpoiep PIC16F87x ¢
PpacIIMPEHHBIMH BO3MOXHOCTSIMHU

Tema 8.1.Peructpsl o01iero Ha3HaYCHUS
PIC16F87x

Tema 8.2 Peructpsl crienuaibHOTO




nazHaueHust PIC16F87x

Pa3znen 7.Pexumbl pabotst CCP-moayis 6 9
Tema 7.1 Pesxum Capture CCP-momynst
Tema 7.2 PexxumCompare CCP-monyiis
Tewma 7.3 PexumPWM CCP-monyns

Pa3zaen 8. PaGora ¢ aHamoroBsIMu 4 2 9

CUTHAJIaMH.

Tema 8.1 Kommopartopst
Tema 8.2 Muorokanansubiid AL

Hroro B cemecTpe: 34 17 66
Cemectp 7

BbhInosiHeHIE KYpCOBOTO MPOEKTa 17

Hroro B cemectpe: 17 19

Hroro: 34 0 17 17 85

4.2. Copnepixanue pa3iesioB U TeM JEeKIHMOHHBIX 3aHATHI

CopneprxaHue pa3esioB U TeM JICKIIMOHHBIX 3aHATHI MPUBEACHO B Tabnuie 3.

Tabnuua 3 - CoaepikaHue pa3/IelioB U TeM JICKIIHOHHBIX 3aHITHI

Apudmernueckue komanapl, Jlornyeckue oneparmu. Onepaniy ¢ KOHCTAHTAMH.
Casuru. ITepecbiika. Komanae! ¢ Ouramu. Komanasl nepeauu ynpasieHusl.
Tema 4.2 [Ipumeps! TporpaMMUPOBAHHS.

CrpykTrypa nporpammsl. Teno nporpammsl. [Toamporpammel.

Tewma 4.3 Ioprsl BBoga-BeiBoga. PORT A/B. Peructpel TRISX.

IIpuems! nporpammupoBanust BHyTpeHHei nepudepun PIC-konTposuiepa

Tema 5.1.Pabota c maccuBamu B namsit PIC16F84.

Pabota ¢ MmaccuBamu B ocTosiHHO# mamsTH. [loanporpammMel-maccuBbl. KocBeHHast
aznpecanys. PaboTa ¢ MaccuBamMu B ONEpaTHBHON MaMsATH.

Tema 5.2 Makpocsr B accemOniepe PIC16F84. [TpuMeps! mosie3HBIX MaKpOCOB.
Tema 5.3 MexanusM npepbIBaHUM.

WmuTauus BHemHuX BosaeictBuil Ha PIC-koHTpoep. BHennue u BHyTpeHHHE
npepsiBanus. Peructp INTCON

Tema 5.4 Pabora ¢ sHeproHezaBucuMoi namsteio B PIC16F84.

Pa6orta ¢ saepronezasucumoiti namsateio EEPROM. Peructpet EEADR, EEDATA,
EECON1, EECON?2. IIpumep nporpaMmbl YTEHHS U 3aIHCH TaHHBIX.

Tema 5.5 Pexum Sleep. Ocodennoctu Pabotst PIC16F B pexume Sleep. CriocoOsl
BBIBOJIa MUKPOKOHTpOJLIEpa U3 pexumMa Sleep.

Howmep
paznena

HasBanue u COZCpIKAHUEC Pa3I€JIOB U TEM JICKIIMOHHBIX 3aHATHI

1

OJHOKPHCTAIIbHBIE MUKPOKOHTPOIIICPBI

Tema 1.1 O630p peiHKa 8-pa3psAHBIX OJHOKPUCTAIBLHBIX MUKPOKOHTPOJLIIEPOB.
MukpokonTtposuiepsl komnanuit MICROCHIP PICmicro family, ATMEL AVR, Scenix
Semiconductors, XEMICS CoolRISC, OAO «Anrctpem», CYGNAL Integrated

Tema 1.2 OgaokpucransHbie MEKpOKOHTpoIuTepsl Microchip Technology.O6nactu
[IPUMEHEHHUS B IPOMBIIIICHHON U ObITOBON TEXHHUKE.

OnHOKpHUCTaIbHBIH 8-1 pa3psanblil MuUKpokoHTpoitep PIC16F87x ¢ pacmypeHHbIMU
BO3MOXXHOCTSIMU

Tema 6.1.Peructps! odmero Haznayenust PIC16F87x. OcobeHHOCTH pacnpeienieHus 1o
OaHKaM MaMsATH JJIsl Pa3IMYHbIX OPEICTABUTEINEH 3TOr0 CeMelcTRa.

Tema 6.2 Peructps! crierinanbaoro Haznadenus PIC16F87x. CoBmMecTUMOCTB ©
PIC16F84.

Peructp OPTION,Peructp TMRO ,Peructp STATUS, Peructp INTCON,Peructpst
JHeproHe3aBucuMoii mamsty, [TopTel BBoaa-BeBoa, KoHHUIypaliMoHHOi peructp
NpepbIBaHUIL

Pexxumsl pabotel CCP-moyns

Tema 7.1 Pexum Capture CCP-moyss. Cxema MosICHSIFOIIAst PEXKUM pabOThI.
Tema 7.2 Pexxum Compare CCP-monyinst. Cxema MOsICHAIONIAst PeXUM padoThI.
Tema 7.3 Pexxum PWM CCP-monyis. CxeMa NOSICHSIONIAsE pEKUM PaOOTBI.

OnHOKpUCTANIbHBIE 8-U pa3psiIHble MUKPOKOHTPOJLIEPHI

Tema 2.1 Ocobennoctu onHokpucTanbHEIX PIC-KOHTpOILIEPOB.

JocrouncTBa. Hemocrarku.

Tema 2.2 OcHoBHbIe napaMeTpsl PIC-KOHTpOIIEpoB: pa3Mep NaMsATH IPOrpaMM M THIT
MaMsTH IIPOrpaMM, 00bEM OIIepaTUBHOI MaMATH, KOJIMYECTBO ITIOPTOB, THII YCTPOIICTBa,
peanu3yeMble 0COOEHHOCTH, JKCIUTyaTalUu, TUI KOPITyca, CelHalbHble
JIOTIOJTHUTENbHBIC 0003Ha4YeHHs . Y CIIOBHOE 0003HAUYEHHE Ha IPUHIUITHAIIBHON CXEME.
OcHoBHbIE TOHATHUS. XapakTtepucTuku pazmepa O3V, [13Y, EEPROM, makcumansHast 1
MHHHUMAaJIbHAsI TAKTOBBIE YACTOTHI, TEMIEPATYPHBIN JHAMa30oH.

Pabota c aHaI0rOBEIMU CUTHAJIAMHU.

Tema 8.1. Kommaparopsr. Hactpoiika MEKPOKOHTpOILIEpa 15l pabOThI C aHATIOTOBBIM
BHJIOM CHTHAJIOB. BBIOOP MCTOYHMKA OMIOPHOTO HANPSHKEHUSI.

Tema 8.2. Muorokanansaslit ALIL. Ilpuaimn padotsr. Crioco6 nporpaMmMHOro
nepekiouyeHns: kananoB. TounocTs npeoOpaszoBanus . Bpemst npeobpa3oBaHusi.

OnnokpuctanbHeli MUKpokoHTpoiep PIC16F84

Tewma 3.1.Apxutextypa. BHyTpeHHHEe perucTpsl.

0630p apxutektypsl PIC16F84. CtpykrypHas cxema. CrnocoOsl hopMupoBaHust
TaKTOBOW YacCTOTHI.

Tema 3.2 O6o3nauenue nanHoro PIC-konTponnepa.

VYcnoBHOe 0003HaYCHIE HA IPHHIUHATBHOM cxeme Ha3HaueHre BHIBOIOB.
Tewma 3.3 Kondurypauus namsru nporpamm. IlporpaMmuas Mozens.
Oprannszauus namstu [13Y PIC16F84. CtpykTypa KOH(PUIypaljMOHHOTO CJI0BA.
Tema 3.4 Kondurypauus namsitu nanusix .Ctpykrypa oneparuHoii namsitu PIC16F84.
Opranun3anust KOCBEHHOH anpecanuu. BBoa-BbiBoj JaHHBIX. BenomorarenbHbie
peructpsl. Peructpst STATUS ,OPTION, TMRO, , INTCON

4.3. IIpakTHYeckue (ceMHHAPCKUe) 3aHATHSA

TeMbl IPaKTUYIECKUX 3aHATHI U UX TPYAOEMKOCTh IPUBEICHBI B TA0IHIIE 4.

Tabnuia 4 — IIpakTuuecKkue 3aHATHs U UX TPYIOEMKOCTh

Cucrema KOMaH/{bI MUKPOKOHTpOJIIEpA
Tewma 4.1 Komanapl MUKPOKOHTPOJLIEPA.

o
Ne » | TpyJ0eMKOCTh N
TeMbl IPAKTHYECKHX 3ansTuii | POPMbI IPAKTUYECKUX 3aHATHN > | pasacia
/i p (ac) JIMCIATI-
JIMHBI
Y4eOHBIM [UIaHOM HE HPEAYCMOTPEHO
4.4. JlaGopaTopHble 3aHATUS
TeMbl 1abopaTOPHBIX 3aHATHI U UX TPYZA0EMKOCTh PUBEICHBI B TA0IHLIE 5.
Tabauua 5 — JlabopaTopHble 3aHATUS U UX TPYJOEMKOCTb
No T
B OEMKOCTb
HaumMeHoBaHue 1a00paTOpHBIX paboT Py > | Nepasnpena
n/n (uac) JIUCLUTITHHEI
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5. IlepeyeHb y4eOHO-METOANYECKOI0 0OecedeHHs ISl CAMOCTOATEIbHOMI

padoThl 00yuyaomMXcs N0 AUCHMILIMHE (MOAYJIIO)

VYuyeOHO-METOMYECKHE MaTepHabl VISl CAMOCTOSITENIbHOW PaboThl 00y4aroIIMXCsl YKa3aHbl B

.. 8-10.

6.1. OcHoBHasi 1MTepaTypa

TlepedeHb OCHOBHOM JUTEpaTyphl IPUBEACH B TabnuIe 7.

Ta6nuua 7 — [lepedeHb OCHOBHOM JTUTEPATYPBI

6. IlepeyeHb OCHOBHOJ M JOMOJHHUTENBHON JTUTEPATYPHI

udp

Bubmuorpaduueckas ceouika / URL agpec

KommuectBo
9K3EMILISIPOB B
oubnmorexe
(KpoMme 2IeKTPOHHBIX
9K3EMILISIPOB)

Cemectp 6

1 MPLAB —cpena pa3paboTku nporpamm s 2 1,2
MHKPOIPOLECCOPHBIX CHCTEM.

2 Apxurextypa PIC16F84. OcHoBHbIE nTpHeMbl 2 1,3
IIPOrPaMMHUPOBAHHUSL.

3 Apxurektypa PIC16F84. BeiBox naopmarmu Ha 2 34
cBeTonoibl. Onpoc KHOIMOK.

4 IIpepbiBanus. 2 5

5 JluHaMudeckas HHIAUKALUSL. 2 3,5

6 Ioanporpammel-maccusbl. ASCII kog cuMBona. 2 4

7 BeiBog nH(OpMaLuK Ha CEMUCEIMEHTUPOBAHHbIH 2 5,6,7
MHIUKATOP.

8 Tursl mocne 0BaTeNbHBIX HHTEP(EHCOB. 1 6

9 CBs3b C IEPCOHAIBHBIM KOMIIBIOTEPOM 110 2 6,7,8

T10CJIEeI0BAaTEIbHOMY HHTEP(EHCY.

Bcero: | 17

0043124 92

Slnenxos, B.C. MukpoxonTtpoimiepsl MicroChip:
npaktiyeckoe pykoBoactso/ B.C. SlueHkoB. — 2-¢ u3..
— M.: I'opsiuast nunus — Tenexom, 2008. — 280c.

4.5. KypcoBoe npoexTupoBanue (paéora)
Llens KypcoBOro mpoeKTa:

BeinosnHeHre WHAWBHAYAILHOTO MPOSKTHOTO 3aaaHus 1o Teme: «Pa3paboTka W oTiajka
B3aHMOJICHCTBHS MUKPOIIPOLIECCOPHON CUCTEMBI C Pa3IMYHBIMU BUIAMU UCTOYHUKOB HH(OPMAIUU
u uHTepdeiico (yka3ars Tun uHdopmanun u uatepdeiica)». Hanpumep, «Paspabotka n otnaaka
CHCTeMBI BBOJa HMH(OPMALUK OT KHOMOK M BBIBOJA MH(OPMALMH Ha KUIKOKPHCTATHYCCKHI
HHIUKATOPY.

IIpuMepHble TeMbl 3aJaHUI Ha KypcOBOH MPOEKT npuBeseHs! B paszaene 10 PITI.

4.6. CamocrosiTeJbHas padoTa 00yyalIUXCS
Buzpl camocTosTeNbHOM PabOTHI U €€ TPYIOEMKOCTh IPUBEICHBI B TabIHLE 6.

Tabnuia 6 Bumsl caMocTosITeNnbHON paboThl U ee TPYAOEMKOCTh

004.312.46 B19

Bacunbes, A.E. MukpokonTpoiuiepsl. Paspaborka
BCTPauBaeMbIX IPUIIOkKeHHH: YuebHoe nocodue/ A.E.
Bacuibes; c.-Ilerep0. roc. nmonurtexH. yH-T. — CII0.:
Hsn-so CIIGITIY,2003. — 211 c.

004 M 12

Marpa, 10.C. Muxpokontposiepsl cepun 8051 :
npaktiyeckuit mogxon/ 10.C. Maraa. — M.: JIMK
IIpecc, 2008. — 228 c.

004.3 E 26

EBcrudees, A.B. Mukpoxonrtpomiepsl AVR
cemeticta Tiny u Mega dupmst ATMEL/ A.B.
Erctudees. — 4-¢ m3a.. — M.:JIOJIDKA-XXI, 2007. —
560 c.

00431 52

I'mapmreiitn, M.A. MUKpOKOHTPOJLIEPH! CMEIIAHHOTO

curnana C8051Fxxx ¢upmsr Silicon Laboratories u nx
IPUMEHEHHUE : OIIMCAHUE AITOPUTMOB HIIporpamm / M.
A. I'mapmrreits. — Iporp.. - M.: JOADKA-XXI, 2008.

Bun camocTosTensHo# paboTh Bcero, uac Cemectp 6, yac Cemectp 7, yac
Kosanes C.U. MeToanueckue ykazaHusI K DNeKTPOHHBIH pecypc
1 2 3 4 BBINOJHEHHIO J1abopaTopHbIX padot (JI.P.1-JI.P.9). kadenpbl
2012r.
CamocTosiTeJabHast pa6oTa, BCEro 85 66 19
W3yUeHHE TEOPETHYECKOro MaTepHana 5 50 Kosanes C.U. MeToanueckue ykazaHusI K DNeKTPOHHBIH pecypc

nuctumuHe! (TO) BBINIOJIHEHHIO KYpCOBBIX padot (Onucanue Kadenpot

J1a00paTOPHOrO OTIIAJI0YHOTO KOMILIEKCa). Y 4eOHOe
kypcoBoe npoekruposanue (KII, KP) 19 19
nocobue B 31eKTpoHHOM Buze. 2008r.

IToaroroBka k Tekymemy kontpomo (TK) 16 16




6.2.  JlomoJHHUTelbLHas JUTepaTypa
[epeuenpb AOMOTHUTENBHON JINTEPATYPBI IPUBEICH B TabmuIe 8.

Tabnuua 8 — [lepedeHb JOMONHUTENBHOI JTUTEPATYPhI

12

Tabnuna 11 — [TepeyeHs HHPOPMAIOHHO-CIPABOYHBIX CUCTEM

Ne i/t HaumMenoBanue

udp Bubnunorpadpuueckas ceoiika/ URL anpec KonuuectBo
9K3EMIUISIPOB B
6ubimoTeke
(KpoMe 3JIEKTPOHHBIX
JK3EMILISIPOB)

He npenycmotpeno

004.312 3-16 3aen, H.W. Pagnontoburensckue koucTpykuun Ha PIC- | 8

MukpokoHTposuiepax.kH.4/H. 1. 3aen. — Kues: MK-
IIpecc, 2008. — 336 c.:

9. MaTepl/IaﬂbHO-TeXHl/l‘leCKaﬂ 6333, HeOﬁXOI{I/lMaﬂ AJIs OCYHIE€CTBJICHUSA

06pa30BaTeJ’le0F0 npouecca nmo TMCuHUIJInHe
CocTaB MaTepHalbHO-TEXHUYECKOH 0a3bl peAcTaBlieH B Tabauue 12.

Ta6muua 12 — CocTaB MaTepuaabHO-TEXHUYECKON 6a3bl

Howmep ayautopun

Ne n/n HanmeHoBaHMe COCTaBHON YacTH MaTepUaIbHO-TEXHUUECKON Oa3bl (ipu

HEOOXOAMMOCTH)

681.511 ('YAIT)/I179 | IlpoekTupoBaHue CPeACTB KOHTPOJIS U TMarHOCTUKK ¢ | 10

9JIEMEHTaMH BBICOKOl MHTerpalun: MeTonueckue
yKa3aHus K BRIOJIHEHHUIO Taboparopubix pabot / C.-
Iletep6. roc. yH-T aspokocm. npudopoctpoenust; CocT.
C. 1. Komanes, B. A. I'ony6xkos. - CI16.: PO I'VAII,
2005. - 22 c.: puc., TabII..

JlekuoHHas ay iMTOpHS

KomnbsrotepHslii kiacc

C71

Crnepanckuii, B. C. Curnanbnsie MUKponpoueccopsl 1 | 20
UX NPUMEHEHHE B CUCTEMAaX TeJIeKOMMYHHUKALUH 1
JNEKTPOHUKHU: yueOHoe nocobue/ B. C. CnepaHckuid. -
M.: Topsiaast muamst - Tenexom, 2008. - 168 ¢

10. ®oH OLIEHOYHBIX CPECTB IJIA MPOBEIeHUS MPOMEKYTOUHOM aTTeCTALMU
00y4aroLuxcs Mo AUCHMUIIUHE
10.1. CocraB (oHIa OLECHOYHBIX CPEJCTB IPUBEACH B Tabuuie 13
Tabmuia 13 - CocraB (hoHIa OLEHOYHBIX CPEICTB IS IPOMEKYTOYHON aTTeCTAllUH

7. IlepeueHb pecypcoB HHGOPMANMOHHO-TETEKOMMYHHKANIMOHHOM CeTH
HNHTEPHET, Heo0X0AMMBIX J1JIS1 OCBOCHHS TUCIIHILTHHBI
Iepeuens pecypcoB nHdpopmannoHHo-TenekommyHukannonnoi cett MHTEPHET, HeoOxoamumbIix
JUISL OCBOCHUSI AMCLMILUIMHBI IPUBE/ICH B TabuLe 9.
Tabmuna 9 — Ilepeuenp pecypcoB nHpopMannoHHO-TesekoMMyHuKarronHod cetn MHTEPHET,
HEOOXOAMMBIX JUIsI OCBOCHHS AUCIUTLINHEI

Bupg mpomexyTouHoil aTTecTanun IIpumepHBIii TepedeHb OLIEHOYHBIX
CpeNCTB
Ox3ameH Cnucok BOIpOCoB K 9K3aMeHy
BerinonHenne KypcoBoro mpoexra OkcnepTHas ~ OLEHKA  Ha  OCHOBE
TpeOOBaHUI K COJEPHKAaHHIO KypCOBOTIO
NPOEKTA.

URL agpec HaumenoBanue

10.2. TlepeyeHb KOMIETCHIHMI, OTHOCSLIMXCS K IHUCLUUIUIMHE, W 3Tambl MX (OPMHUPOBAHHS B
[poLIecce OCBOSHMST 00pa30BaTEIbHOI MPOrpaMMbl IPUBEICHBI B Tabmuie 14.

Tabmuua 14 — IlepeyeHb KOMIETEHLMH C yKa3aHMEM STanoB uX (OPMUPOBAHUS B MpoLEcCe
0CBOCHUsI 00pa30BaTEILHON IPOrpaMMBI

www.microchip.ru

Microchip Technology.

8. IlepeueHb HHPOPMANIMOHHBIX TEXHOJIOTHI{, HCMOJIB3yEMBIX MPHU
OCyLeCTBJICHUH 00pAa30BaTeJIbHOI0 Npouecca no AUCHMILJIMHE
8.1. Ilepeyens mporpaMMHOro odecrne4eHus
INepeueHs UCMOIB3YEMOro IPOrpaMMHOro obecreyeH s npeacTaBieH B Tadbauue 10.

Tabauna 10 — IlepeyeHs nporpaMMHOro obecrneyeH s

Ne i/ HaumenoBanue

nporpamma oraaguk Microchip MPLAB 8.5 — 6ecrinatHas asist yueOHbBIX 1eneit

OC Windows XP u BeliIe

ITaker MS Office

8.2. IlepeuyeHb HH(POPMAIHOHHO-CIIPABOYHBIX CHCTEM
[NepedeHpb HCIOIB3YEMbIX HH)OPMAIIMOHHO-CIIPABOYHBIX CHCTEM Ipe/cTaBieH B Tabuume 11.

Oranbl HOPMHUPOBAHHS KOMIICTEHIHH 11O
Howmep cemectpa

JUCIUILTMHAM/TIPAKTHKaM B mporecce ocBoerus OI1

OIIK-6 «crocoOHOCTh YUUTBIBATH B CBOEH HPO(MECCHOHATBHON JEATENbHOCTH COBPEMEHHBIE
TEHJCHIIMH Pa3BUTHS KOMIIBIOTEPHBIX, HHOOPMALMOHHBIX U TEJIEKOMMYHHKAIIMOHHBIX TEXHOJIOTHA,
NPUMEHSATh OCHOBHBIE METOZbI, CIIOCOOBI M CpPEICTBA IMOJY4YEHHs, XpaHEeHHus, 0oOpaboTKH
nH(OpPMALUM, MCIOIb30BaTh HABBIKM PabOTBl C KOMIBIOTEPOM B cepe mnpodeccHOHAIbHOM

JIeSTETbHOCTH

2 [IporpammupoBanue. OCHOBBI IPOrpaMMHUPOBAHUS

3 IIporpammupoBanue. IIporpammupoBanue Ha  s3BIKax
Accembrepa

3 IMporpammupoBanue. [IporpaMmmupoBaHue Ha sI3bIKAX BBICOKOT'O
YPOBHS

3 [IporpammupoBanue. OCHOBBI IPOrpaMMHUPOBAHUS
TexHoMOrHs HPOrpaMMHPOBAHUS

5 TexHoMOrUs MPOrpaMMHPOBAHUS
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CucreMHOE IPOrpaMMHUPOBAHUE

OBM u nepudepuiinbie ycTponcTBa

CeTeBbIe TEXHOJIOTHH

6 Basbl jaHabIx

6 MukpormporeccopHble CHCTEMBI
6 TexHoMOrHst NPOrpaMMHUPOBAHUS
7 ba3bl jaHHBIX

7 MukponporeccopHble CHCTEMBI

MHKpOIPOLECCOPHbIE CUCTEMBI

IIK-16 «cmocoGHOCTE OOOCHOBBIBATH TEXHHYECKHE YCIOBHS W 3a/aHHMs HAa MPOCKTUPOBAHHE

arrapaTHoro, nporpaMMHOIo u
CIICOHUAJIBHOI'O Ha3HAYCHU S

PlHq)OpMaLIHOHHOFO obecrieueHus ABTOMAaTU3HMPOBAHHBIX CUCTEM

MozaenupoBaHue U MPOSKTHPOBAHHIE CHCTEM

CucTeMsl peaabHOTO BPEMEHHI

DKCIIEePTHBIE CHCTEMBI

2

YueOHast mpaKTUKa

ENEIENEIEN | o) Ko} o)} e ) o)

HHpopManIOHHBIE TEXHOIOIHH

2

IIporpammupoBanue. OCHOBBI TPOrPaMMHPOBAHUS

IIporpammupoBanue. [IporpamMmmupoBaHue Ha S3BIKAX BBICOKOTO
YPOBHs

~

Hurepdeiicel  aBTOMAaTU3UPOBAHHBIX ~ CHCTEM  0OpabOTKH
nHGOPMALUH U YIIPABICHUS

MHKpOIPOLECCOPHBIE CUCTEMBI

W

IIporpammupoBanue. IIporpammupoBanue Ha SI3BIKAX
Accembiepa

TCOpCTI/I‘IGCKI/IC OCHOBbI aBTOMATU3UPOBAHHOI'O YIIPABJICHUS

CucreMHOE IPOrpaMMHUPOBAHUE

IIporpammupoBanue. OCHOBBI TPOrPaMMHPOBAHUS

Teopus cucrem nepenadu nHGoOpMaIUH

TexHonorust nporpaMMUpPOBaHUs

CurHaipHBIE TIPOLIECCOPHI

TexHoMmorus mMporpaMMHpPOBaHUS

Komnunstopst

CucreMHOE NIPOrpaMMHpPOBaHUE

Maremaruyeckuii maker MATLAB

TexHos0rus NPOrpaMMHpOBAHUS

CucTeMsl ¢ napajuiesibHOi 00paboTKO# nHGOopMauu

MHUKPONIPOLIECCOPHBIE CHCTEMBI

Mertopl iepeaadn AUCKPETHBIX COOOICHU I

OmnepaioHHbIe CUCTEMBbI

HanexHocTh ABTOMAaTU3HUPOBAHHBIX CUCTEM

IIpou3sBoacTBEeHHAs NpaKTHKa

(el el ool ool e R IENRIENEIENRIENEIENE N

Cucrembl HUCKYCCTBCHHOI'O MHTCIIJICKTa

CucreMHOE NIPOrpaMMHpPOBaHUE

MHKpOIpOLECCOPHbIE CUCTEMBI

[ed]

IIpou3BOACTBEHHAss ~ NpPaKTUKa (HAYYHO-HCCIIENOBATENbCKAs
paborta)

Pa3paboTKa ¥ CTaHAAPTU3ALMS IPOrPAMMHBIX KOMILICKCOB

9

ABTOMaTI/BI/IpOBaHHLIC CHUCTEMBI CIICHHUAJIBHOI'O HAa3HAYCHUS

[cR R RIENRIENE ey o) e} ey e IO/ | IE SN V)

IIpoextupoBanne ACOUY

10

HpOI/I3B0)Z[CTBCHHa$[ NpeaauIuIOMHas rpakTuKa

9

IIpoextupoBanne ACOUY

IIK-22 «crnocoOGHOCTh  HCIIONB30BaTh  CIELMANbHYIO JIMTEPAaTypy U  HAyYHO-TEXHHYECKYIO

HH(OPMALIUIO, OTPAKAIOIIYIO JOCTHXKEHHS OTEYECTBEHHON M 3apyOeKHOW HayKH M TEXHUKH B

001aCTH aBTOMATU3aLIMN»

IIK-25 «crmocoOHOCTE K COCTaBJICHHIO O030pOB M OTYETOB MO pE3yJibTaTaM IPOBOAUMbIX

HCCICI0BaHUN, pa3pabOTKe PEKOMEHIALMH 10 MPAKTHYECKOMY HCIOJIB30BAHHIO IOTYYCHHBIX

pe3yIbTaToB»

Hudopmaruka

1

Hudopmaruka

BBenenue B cieninagbHOCTh

(98}

DJeKTpOHUKa, JJIEKTPOTEXHUKA u CXEMOTEXHHUKa.
DNEeKTPOTEXHHUKA

DNeKTPOHHKA, JNEKTPOTEXHHUKA u CXEMOTEXHHKA.
DIEKTPOTEXHUKA

WmxeHepHas 1 KOMIBIOTEpHas rpaduka

Teopust aBTOMaTOB

SJICKTpOHI/IKa, DJIEKTPOTEXHHUKA U CXEMOTEXHHUKA. 3JICKTp0HI/IKa

WmxeHepHast 1 KOMIIBIOTEpHas rpaduka

TCOpI/ISI aBTOMATOB

DNEeKTPOHUKA, HIEKTPOTEXHNKA U CXEMOTEXHHKA. DIEKTPOHUKA

OCHOBBI MyJ'II:TI/IMCI[HaTGXHOJ'IOFI/Iﬁ

HmxeHepHas ¥ KOMIIBIOTepHas paduka

Teopust IpUHATHUS peIIEHUI

Teopusi MpUHATHSA pELICHHUHA

VYuebno-uccienoBarensckas paboTa CTyJeHTa

OCHOBBI TEOPUU YTIPABICHUS

OCHOBBI TEOPHH YIIPABICHUS

QHCKTPOHI/IKa, OJIEKTPOTEXHHUKA, CXEMOTEXHHUKA. CXeMOTeXHHKA

Iudposas o6paboTka curHanos

MHUKPOTIPOLIECCOPHBIE CHCTEMBI

MuxeHepHas 1 KOMIbIOTEpHas rpaduka

CucreMHOE IpOrpaMMHPOBaHHE

DIEeKTPOHUKA, DJIEKTPOTEXHHUKA, CXeMOTeXHUKa. CXeMOTEeXHUKa

OBM u nepudepuiinbie ycrpoiicTa

[TapannensHsle 1 pacTIpefeICHHBIC BEIYUCICHHUS

MozaenupoBaHue U MPOSKTHPOBAHHIE CHCTEM

N[yl n BB

SJICKTpOHI/IKa, DJIEKTPOTEXHHUKA, CXEMOTCXHHUKA. CxeMOTeXHHKa

QHCKTPOHI/IKa, OJICKTPOTEXHHKA, CXEMOTEXHHUKA. CXeMOTeXHHKA

S N-N >N - - | = | RV} RV} XV IO I NG NG S

MHUKPOTIPOLIECCOPHBIE CHCTEMBI
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CucreMHOE IPOrpaMMHPOBaHUE

8 HanexxHocTh aBTOMAaTH3UPOBAHHBIX CUCTEM

g IIpousBoacTBeHHAS NpaKkTUKa (HAyYHO-HCCIIeNOBaTEIbCKAs
pabora)

8 KommbrotepHas 00paboTKa IKCIIEPUMEHTAIBHBIX JAHHBIX

10 IIpou3BoaCTBEHHAS IPEJUILIOMHAS! IPAKTUKA

10.3. B xauecTBe KpUTEpUEB OLEHKHM YPOBHA C(OPMHPOBAHHOCTH (OCBOEHHs) Y OOYYarOLIMXCS
KOMIICTCHIMH MPUMEHSETCs IIKana MOJYJIbHO—PEUTHHIOBOI CHCTEMBbl yHHBepcHuTeTa. B Tabnuie

15 mnpencrasieHa

KOMIIETEHIIHMN.
Tabnuua 15 —Kpurtepun oueHKH ypoBHsI COPMHUPOBAHHOCTH KOMIIETSHIMI

100—-0aynpHass v 4-0ajutbHasi IIKaJIBl JUIS OLEHKH C(OPMUPOBAHHOCTH

Or1eHKa KOMITETEHIHA

100-
OaUTbHAsT
niKana

4-0auibHas
IIKaIa

XapaxTepucTrka chopMUPOBAHHBIX KOMIIETEHLHH

85<K<100

«OTJIIAYHO»
<Ga4YTCHO»

- oOyuarommiics TayOOKO M BCECTOPOHHE YCBOWJI MPOrPaMMHBII
Marepuai,

- YBEPEHHO, JIOTHYHO, TIOCIICOBATEIEHO U TPAMOTHO €0 H3JIaraeT;

- OnHMpasch Ha 3HAHUS OCHOBHOW W IOMOJHUTENBHOM JHTEPATYPHI,
TECHO TPHBS3BIBACT YCBOCHHBIC HAYYHbIC TIOJIOKCHUSI C IPAKTHYESCKOM
JeATENbHOCTBIO HAIPABIICHHS;

- yMeJI0 000CHOBBIBAET U apI'yMEHTHPYET BbIABUTACMbIC UM H/ICH;

- JIeJIaeT BBIBOJLI U 0000IEHNS;

- CBOOO/IHO BJIAJICET CHCTEMOM CICLIHAIN3UPOBAHHBIX TIOHATHUIA.

70<K<g4

«XOpOLLO»
<«Ga4YTCHO»

- 00y4aroIMiicsl TBEPJO YCBOWII IPOTrPAaMMHBIN MaTepHa, IPaMOTHO 1
M0 CyHIECTBY W3JIaracT ero, OMUpasChb HA 3HAHHS OCHOBHOW
JIUTEPATYPBI;

- HE JIOIYCKAEeT CYIIECTBCHHBIX HETOYHOCTEH;

- YBSI3bIBACT YCBOCHHBIC 3HAHUS C IPAKTHYECKOW IEATECIBHOCTHIO
HaIpaBJICHUS,

- apryMCHTHPYET Hay4YHbIC [TOJOKEHHUS;

- JIeJIaeT BBIBOJBI U 0000IEHNS;

- BJIQJICCT CUCTEMOM CHEIHAIM3UPOBAHHBIX TIOHATHH.

55<K<69

«yIOBJIETBO-
PUTEITBHO»
«3a4YTCHO»

- 00y4YarolUiCs yCBOMII TOJILKO OCHOBHOH NpPOrpaMMHBIN MaTepual,
MO CYIIECTBY M3JIaraeT €ro, Omupasch Ha 3HAHUA TOJBKO OCHOBHOM
JIMTEPATYPHI;

- JIOITyCKaeT HeCYIIeCTBEHHBIC OIIMOKU i HETOYHOCTH;

- HUCIIBITBIBAET 3aTPYAHEHUsS B INPAKTUYECKOM INPUMEHEHHU 3HaHUM
HAIIPABIICHUS;

- 11200 apryMEHTHPYET Hay4HbIe MOJI0KECHHU;

- 3aTpyaHseTCs B (JOPMYIMPOBAHUHU BBIBOLOB M 0000ILEHUIA;

- YaCTUYHO BJIAJICET CUCTEMOH ClIeLUAIN3UPOBAHHbIX HOHATHH.

K<s4

«HEYHOBJICTBO
PUTCIIEHO»
«HEC 3a4TCHO»

- oOyuaromiuiics He YCBOWJ 3HAYUTENbHOW YacTH MPOrPaAaMMHOIO
MaTepuana;

- JIONMyCKaeT CYIIECTBEHHbIE OMMOKM W  HETOYHOCTH HpH
paccMOTpeHnH po0JIeM B KOHKPETHOM HarpaBJIeHHUH;

- UCIIBITBIBAET TPYAHOCTHU B IIPAKTHYECKOM IIPUMEHEHUH 3HAHUIA;

- HE MOJKET apryMEHTHPOBATh Hay4YHbIE MOJIOXKEHUS;

- He ()OPMYIIHPYET BHIBOJIOB M 00OOIIICHHIA.

10.4. TunoBble KOHTPOJIBHBIC 33aHUS WK UHBIC MATCPHAIIBL:
1. Bonpocsr (3agaun) s sx3aMeHa (tadiuua 16)

Tabnuua 16 — Boripocs! (3a1a4n) A1t 9K3aMeHa

Ne n/n [epeuennb BOnmpocoB (3a1a4) [Jis 9K3aMeHa
1 0O0630p pbIHKA 8-U pa3psAHBIX OAHOKPUCTAIBHBIX MUKPOKOHTPOJLIEPOB
2 CeMmeiicTBa OHOKPUCTABHBIX MUKPOKOHTPOIIEpoB (hupmsr Microchip Technology.
OcHoBHble napameTpsl PIC-koHTpos1epOB
3 VYcnoBusie 0603naueHus PIC-koHTpOsIIEpOB
4 00630p apxurextypsl PIC16F84
5 Vcnosaoe o6o3nauenne PIC16F84. Haznauenue BBIBOJIOB.
6 Crioco6b! popmupoBanus TakToBOM yactothl 11t PIC16F84
7 Crpykrypa koHpurypaunonsoro ciosa PIC16F84
8 Crpykrypa onepatuBnoii namsata PIC16F84
9 Peructp STATUS PIC16F84
10 Peructp OPTION PIC16F84
11 Cucrema komaux PIC16F84
12 Pabora ¢ maccuBamu B nocrosHuoi namsitu PIC16F84
13 Pa6ota ¢ maccuBamu B onepatuBHOii namstu PIC16F84
14 Makpocsr B accembiiepe PIC16F84
15 Mmuranus BHelHuX coObIThii B MPLAB
16 Mexanusm npepsiBanuii B PIC16F84
17 Peructp INTCON B PIC16F84
18 Tunsl copocos B PIC16F84
19 Pa6ota c saepronesaBucumoii mamsiteio B PIC16F84
20 Pa6ora PIC16F84 B pexxume Sleep
21 OpraHu3anys aCHHXpOHHOM IOCIIeI0BaTeNbHON nepenayun gaHHbIx it PIC16F84
22 OcHoBHBbIe XapakTepuctuku cemerictBa PIC16F87x
23 Buytpennsis crpykrypa PIC16F87x
24 Onucanue BeiBosioB PIC16F87x
25 Opranm3anust namsatu [13Y PIC16F87x
26 Opranuzauus namatu O3Y PIC16F87x
27 Peructp STATUS PIC16F87x
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Yacte 1. BBoguTes mecTHaanaTepuyHOe YUCIO B BepxHeil cTpouke. [Ipu HaxkaThu Ha
KHOIIKY-OKOHYaHUE BBOJA M B HIDKHEW CTPOKE JOJDKHO mHosiBUTCS 10-M4yHOE wwmcIo,
paBHOE BEpXHEMY.
Yacte 2.CoxpaHeHHE BO BHELIHEH OSHEPrOHE3aBUCHMOM MaMATH HPOMEKYTOUYHBIX
JTaHHBIX | TOCJIEJHET0 pe3yibTaTa paboTsl nporpaMmel. CBs3b C BHELIHEH IaMATHIO —
o mpoTokoy 12C.

Yacte 1. Pexnmama — opraHu3oBaTth O€Tryllyl0 CTpOKY. l-si KHONKa YIpaBisieT
HarpaBjeHHeM Oera , KH.2 — NEPEeBOAUT CTPOKY BBEPX WM BHM3, 3-1 KHOINKA PEXKUM
LUKJIMYECKOTO0 CJIBHra, KOTJa JBE CTPOKH OOBEAMHSIOTCS B OJHY JJIMHHYIO 32-X
CHMBOJIBHYIO CTPOKY, 110 KOTOPOH LUKIMYECKH BHKETCS peKIaMHast CTPOKa.

Yacte 2.CoxpaHeHHE BO BHELIHEH OJHEPrOHE3aBUCHMOM MaMATH MHPOMEKYTOUHBIX
JTAaHHBIX | TOCJIEJHEr0 pe3yiabTaTa paboTsl nporpaMmel. CBs3b C BHELIHEH MaMATHIO —
o mpoTokoy 12C.

Yacte 1. BBoa u npeobpa3oBaHue ABOMYHOTO Yucia (B MEPBOMl CTPOKE) B AECITUUHOE
(BO BTOpO# CTpOKE)
Yacte 2. CoxpaHeHHE BO BHEIIHEH 3HEPrOHE3aBHCHUMOI NaMATH IPOMEKYTOYHBIX
JIAHHBIX U MOCJIETHEr0 pe3yibrara paboThl mporpaMMbl. CBs3b C BHEIIHEH MaMsAThIO —
o nporokoiy 12C.

Yacts 1. [Iponssenenne AByx uucen. BBoj nepBoro uncia B epBoi CTpOKe, BTOPOTO -
BO BTOPOi, pe3ylbTaT — BO BTOpOW. Ecam pe3ynabraT He NOMEMIAETCS BO BTOPYIO
CTPOKY - 3BOHOK.

Yactp 2. CoxpaHeHHE BO BHEIIHEW SHEPrOHE3aBUCHMOW MaMSTH MPOMEXYTOYHBIX
JTAaHHBIX W TOCIIEJHEr0 pe3yibTaTa paboThl mporpaMmel. CBs3b C BHELIHEH MaMATHIO —
1o mpotokoay 12C.

28 Peructp OPTION PIC16F87x

29 Peructp INTCON B PIC16F87x

30 Ocobennocty BeinoiHenns komManasl GOTO B PIC16F87x
31 Ocobennoctu BeinoiHeHns komanasl CALL B PIC16F87x
32 Pa6ota raiimepa-cuerunka TMRO B PIC16F87x

33 Pa6ora raiimepa-cuerunka TMRO B PIC16F84

34 Pabora raiimepa-cuetunka TMR1 B PIC16F87x

35 Pa6ota raiimepa-cuerunka TMR2 B PIC16F87x

36 Crpykrypa koHpurypanuonsoro ciosa T1CON

37 Crpykrypa koHpurypaunonsoro ciosa T2CON

38 Pexxumbl pabotel CCP-monyns

39 Pexxum Capture CCP-monyns

40 Pexxum Compare CCP-monyist

41 Pexxum PWM CCP-momymst

42 Opranuzanus aCHHXPOHHOM mociuenosarenbHocTu nepenaun B PIC16F87x

2. Bonpocs! (3agaun) uis 3auera / quddepeHunpoaHHoro 3adera (tadbiauua 17)
Ta6nuua 17 — Borpocsr (3amaun) asst 3auera / nudd. 3auera

Yacte 1. YopsimounBanue 1udp B cTpoke. VMicxoaHoe 4ncio (AecsTHYHOE) BBOIUTCS B
BepxHei ctpoke. 1o OKOHUaHUK BBOJIA B HIDKHEH CTPOKE MOSIBISIETCS YIIOPSII0YCHHBII
HabOp Udp 3TOro yucina. (0. 3aJaHue - BEIOPOCUTH OJMHAKOBBIC HU(DPHI)

Yacte 2. CoxpaHeHHE BO BHELIHEHW JHEPrOHE3aBUCHMOM MaMATH HPOMEXYTOUHBIX
JIAHHBIX U MOCJIETHEr0 pe3yibrara paboThl mporpaMMbl. CBs3b C BHEIIHEH MaMsThIO —
o mpoTokoy 12C.

Ne i/

INepeueHs BompocoB (3anaq) Ay 3a4eta / quddepeHIpOBaHHOTO 3a4eTa

Y4eOHBIM IUIaHOM HE IPELYCMOTPEHO

Yacte 1. BeiBomurcsa crpoka “BOSS” B cepenune Bepxueil crpoku. Knomkamu
OCYIIECTBIISICTCS CIIBUT CTPOKH B YETHIPEX HaNpaBleHHAX. Bee cBUTH IMKIMYECKHeE.
Yacte 2. CoxpaHeHHE BO BHEIIHEH SHEProHE3aBUCHMOIl HAMATH INPOMEKYTOUHBIX
JAHHBIX M MOCIEIHEro pe3ylbTaTa paboThl mporpaMMel. CBsA3b ¢ BHEIIHEH MaMATHIO —
o nporokoiy 12C.

3. Tembl M 3aJaHHe /U BBIIOJHEHHS KypCOBOM pabOThl / BBINOJHEHHS KypCOBOIO MPOEKTa
(Tabmuna 18)

Tabnuua 18 — IlpumepHsIii MepedeHb TEeM AJsl BBIIOJHEHUS KypCOBOW PaOOTHI / BBHITOIHEHHS

KypCOBOI'O IIPOEKTa

Yacts 1. BBoauTcs uncino, KOTOpoe pacleHuBaercst Kak gecatuunoe 3Hadenue ASCII —
kona (B uarepBaine 30..50). Ha Bropoii cTtpoke 0TOOpaskaeTcsi CHMBOJ C TAKUM KOJIOM.
MOXHO BBOJMTH HECKOJIBKO YHCEN MOApPSA, NMPU ITOM BCE, YTO paHee BBIBEICHO,
CIIBUTaeTcs BIPABO.

Yacte 2. CoxpaHeHHe BO BHEIIHEH JHEPrOHE3aBHCHMOIl MAaMSITH MPOMEKYTOUHBIX
JIAHHBIX U MOCJIETHEr0 pe3yibrara paboThl mporpaMmbl. CBsA3b C BHEIIHEH MaMsAThIO —
1o nporokoiy 12C.

Ne i/

ITpuMepHBIit epedeHb TeM 151 BBITOJIHEHUs! KypCcOBOW paboThl / BHITTOITHEHUS
KypCOBOTI'O MPOEKTA

Yacte 1. Beibop B menro. 2 sipyca. [lepBbrii- 5 31-10B, Bropoi — 3 an-ta. [locie Beibopa
HIDKHETO YpOBHSI — 3BOHOK. T.e. IpHMEpHO Kak B COTOBOM TeiiepoHe. (Hampumep: B
nepBoM sipyce 5 Qammnuii, Bo BTOpoM sipyce — A Kaxaod ¢amunnu 3 tenedoHa
(mom., pab., M00.), BEIOOp TenedoHa — UMUTALMS TEJ1. 3BOHKA)

Yactp 2. CoxpaHeHHE BO BHEIIHEW HSHEPrOHE3aBUCHMOW MaMATH MPOMEXYTOYHBIX
JIAHHBIX M MOCJIETHEro pe3yiabrara padoThl MporpaMMbl. CBs3b C BHEIIHEH MaMsThIO —
1o npotokoxy 12C.

Yacte 1. B BepxHedl crpoke BbIBOAMTCS (hpasza (r00as - MpUAyMaTh CaMuM).
KHonkamu Kypcop NHOABOAMTCSA MOJ HYXHYIO OyKBY, KOTOpas HpH €€ BbIOope
OIlyCKaeTcsl Ha HIKHIOI CTPOKY M CIBHTaeTcs BIUIOTHYIO K JICBOMY Kpar (K paHee
BBIOpPaHHBIM OyKBaM), rie POpMHUPYETCs CII0BO U3 BBIOPAHHBIX OYKB.

Yacte 2. CoxpaHeHHE BO BHEIIHCH SHEPrOHE3aBUCHMOH IaMATU IIPOMEKYTOYHBIX
JIAHHBIX M MOCJIEIHEro pe3ylabTaTa paboThl mporpaMmel. CBs3b ¢ BHEIIHEH MaMATHIO —
1o nporokoiy 12C.

10

Yactp 1. BBomuTes miecTHaiaTepu4HOE YKHCIIO B BepxHel cTpouke. [Ipu HaxkaTtuu Ha
KHOIIKY-OKOHYaHUE BBOJA U B HIDKHEH CTPOKE MOSBISAETCSA ABOMYHOE UYHCIIO, PaBHOE
BEPXHEMY.
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Yacte 2. CoxpaHeHHE BO BHELIHEH JHEPrOHE3aBUCHMOM MaMATH MPOMEXKYTOUHBIX
JTQaHHBIX M TOCIIETHEr0 pe3ysibTata paboThl MporpaMmbl. CBs3b C BHELIHEH MaMATHIO —
1o mpoTtokoiy 12C.

20

11

Yacts 1. BBoguTCS IeCTHAAUATEPHYIHOE YHUCIO B BepXHeil ctpouke. IIpu Haxkatuu Ha
KHOIIKY-OKOHYaHIE BBOJA U B HIDKHEH CTPOKE MOSBISIETCS 8-pUYHOE YHCIIO, PABHOE
BEPXHEMY.

Yacte 2. CoxpaHeHHE BO BHEIIHEH SHEPrOHE3aBUCHUMOH IaMATU IMPOMEKYTOYHBIX
JAHHBIX U MOCIEIHEro pes3ynbrara paboTsl mporpaMmsel. CBs3b ¢ BHEIIHEH MaMSThIO —
1o nporokoiy 12C.

Yacte 2. CoxpaHeHHE BO BHELIHEH JHEPrOHE3aBUCHMOM MaMATH HPOMEXYTOUYHBIX
JTAaHHBIX U MOCJIEJHEr0 pe3yibTraTa paboTel nporpammel. CBs3b C BHELIHEH MaMSTHIO —
o mpoTokouy 12C.

12

Yacte 1. BBoauTcs BocbMepuuyHOE 4HCIO B BepxHeil crpouke. [Ipm Haxkatum Ha
KHOTIKY-OKOHYaHWE BBOJA M B HIDKHEW CTpoke mosBisercs: 10-muHOe umciio, paBHOE
BEpXHEMY.

Yactp 2. CoxpaHEHHE BO BHEIIHEW HSHEPrOHE3aBUCHMOW IaMSATH MPOMEXYTOYHBIX
JIAHHBIX M MOCJIETHEro pe3yiabrara padoThl mporpaMMbl. CBs3b C BHEIIHEH MaMsThIO —
110 npoTtokoixy 12C.

Yacts 1. Tect peakunu genoBeka. C moMomnpio reHepaTopa MCeBIOCTyYaiHbIX YUCET
OpraHM30BaTh CIy4YaiHBI BBIBOA CJOB “JeBas KHOMKAa® HW  “mpaBas KHOMKa’.
W3mepsiercst BpeMs 10 HaxaTHss Ha INpaBWIBHYIO KHOIKY. Bo BTOpoil crpoke
BBIBOJIUTCS CPEJTHEE BPEMsI peakuy (B JECATHIX TOJISAX CEKyHIbL.)

Yacte 2.CoxpaHeHHE BO BHELIHEH OSHEPrOHE3aBUCHMOM MaMATH HPOMEKYTOUYHBIX
JTAaHHBIX M MOCJIEIHEr0 pe3yibTaTa paboTel nporpaMmbl. CBs3b C BHELIHEH MaMSTHIO —
o mpoTokouy 12C.

13

Yacte 1. BBomuTcs BocbMepHYHOE 4YHCIO B BepxHed cTpouke. Ilpu Haxatum Ha
KHOIIKY-OKOHYaHUE BBOJAA W B HIDKHEW CTPOKE IOSBISAETCS TPOMYHOE YKCIIO, PaBHOE
BepxHeMy. Ecnu He nomeraeTcsi B CTpOKY — 3BOHOK.

Yactp 2. CoxpaHeHHE BO BHEIIHEH SHEPrOHE3aBUCHMOW MaMATH MPOMEXYTOYHBIX
JTAaHHBIX ¥ TIOCIIETHEr0 pe3ysbTaTa paboThl MporpaMmel. CBs3b C BHENIHEH MaMATHIO —
1o npoTtokoixy 12C.

20

UYacts 1. Cnoxxenue AByX uncen. BBog mepBoro uncia B IEpBOi CTPOKE, BTOPOTO - BO
BTOPOM, pe3yJbTaT — BO BTOPOM. Eciu pe3ynbTaT He MOMeNaeTcs BO BTOPYIO CTPOKY -
3BOHOK.

Yacte 2.CoxpaHeHHE BO BHENIHEW DSHEPrOHE3aBUCHMOM IaMATH MPOMEKYTOUHBIX
JIAHHBIX U MOCJIETHEro pe3yibrata paboThl nporpaMmbl. CBs3b C BHEIIHEH MaMATbIO —
o nporokoiy 12C.

14

Yacte 1. Bomsres nBa uncma. [lepBoe — B BepxHe#l CTpOKE — BTOpPOE — B HIDKHE.
TpeOyercst onpenenuTs, MOXXHO JIM BTOPOE IOJYYHTh M3 IEPBOIO IEPECTAHOBKOI
mudp. Ecnu na — 3BoHOK.

Yacte 2. CoxpaHeHHE BO BHEIIHEH JHEPrOHE3aBUCHMOM MaMATH HMPOMEKYTOUHBIX
JITAaHHBIX M TOCIIETHEr0 pe3ysibTaTa paboThl nporpaMmbl. CBs3b C BHELIHEH HaMSATHIO —
1o mpoTtokoiy 12C.

21

Yacts 1. Beruntanue asyx uncesn. BBox nepBoro 4ucia B IepBoil cTpoke, BTOPOToO - BO
BTOPOI, pe3yJIbTaT — BO BTOPOi. Eciu pe3ynbTaT He MOMEIaeTcss BO BTOPYIO CTPOKY -
3BOHOK.

Yacte 2. CoxpaHeHHE BO BHEIIHEH 3HEPrOHE3aBHCHUMOI IaMATH IPOMEKYTOYHBIX
JIAHHBIX U MOCJIETHEro pe3yibrata paboThl nporpaMmbl. CBsA3b C BHEIIHEH NaMATbIO —
o nporokoiy 12C.

15

Yacts 1. BBomarcs aBa uucina. IlepBoe — B BepXHeil CTpOoke — BTOpPOE — B HMXKHEH.
TpeOyercss oOmpenenuTb, MOXKHO JIM BTOPOE IOJIYYHTh U3 MEPBOr0 3epKaIbHBIM
OTpa)XEHHEM IMOCIIeA0BaTeIbHOCTH 1MGp. (Hanpumep : umcna 127556 u 655721 -
3BOHOK)

Yacte 2. CoxpaHeHHE BO BHEIIHEH JHEPrOHE3aBUCHMOM MaMATH MPOMEKYTOUYHBIX
JIAHHBIX M [IOCJIEIHEro pe3yiabrara paboTsl MporpaMMbl. CBs3b C BHEIIHEH NaMAThIO —
1o mpoTokoiy 12C.

22

Yactp 1. [lenenue (uenouyucieHHOE) ABYX 4yucesl. BBoa mepBoro ymciia B HepBOM
CTpPOKE, BTOPOT'O - BO BTOPOM, pe3yIbTaT — BO BTOPOil cTpoke. Ilpu HeHyieBoM ocTaTke
— KOPOTKUI 3BOHOK.
Yactp 2. CoxpaHeHHE BO BHEIIHEW SHEPrOHE3aBUCHMOW MaMSTH MPOMEXYTOYHBIX
JIAHHBIX U MOCJIETHEr0 pe3ynbrara paboThl mporpaMMbl. CBs3b C BHEIIHEH MaMsAThIO —
1o npotokoay 12C.

16

Yacte 1. BBomgrcs umcio B BepxHeil crpoke. Bo BTOpoil CTpoke Hamo BBIBECTH
cooluieHne - mpocroe 310 uuciao wik HeT. (Uucno <999. Mcmosb30BaTh CHHCOK
MPOCTBIX Yucel 10 31 U MpoBepATh UX KaK JEIUTENN BBEJCHHOIO YHCIIa.)

Uacte 2. CoxpaHeHHE BO BHEIIHEH OJHEPrOHE3aBUCHMOHN MaMATH MPOMEKYTOUHBIX
JIAHHBIX M MOCJIEIHEro pe3yibrara padoThl nporpaMMbl. CBs3b C BHEIIHEH MaMsATbIO —
o nporokoiy 12C.

23

Yacte 1. Omperenenue Hanuuusi 3aJaHHOTO (parMeHTa B maccuBe. BBon mepBoro
4UCclla B MEpPBOH CTpOKE, BTOpOro - BO BTOpoil. Ecim Bropoe umcno sBisercs
(parmeHTOM nepBoro — kopoTkuii 38oHok. (Hanpumep: nepsoe uncio 11345832996 ,
BTOpoe 329 - 3BOHOK)

Yacte 2. CoxpaHeHHE BO BHEIIHEH SHEProHE3aBUCHMOIl MAMATU INPOMEKYTOUHBIX
JAHHBIX M IOCIEIHEro pe3ylbTaTa paboThl mporpaMMel. CBsA3b ¢ BHEIIHEH MaMATHIO —
o nporokoiy 12C.

17

Yacte 1. Tect peakunu genoBeka. C moMonIpi0 reHepaTopa MCeBJOCTyYalHbIX YHCET
OpraHu30BaTh BBHIBOJ CIy4YalHBIX JBOMYHBIX YHCET B BEPXHIOIO CTPOKY. Bpewms
¢uxcaunu yucna — 1 cexk. 3a 3TO BpeMs HAJO OIPENEIUTb YETHO MM HET YHUCIO
€AMHHI[ B YUCIIE W HaXaThb OJHY M3 JBYX KHOMOK. IIpm HenpaBWIBHOM HaKaTUH —
3BOHOK. Bo BTOPOIi CTpoKe BBIBOJATCS YMCIIa MIPABUIIbHBIX U HENPABHIbHBIX HAXKATHH.
Yactp 2. CoxpaHEHHE BO BHEIIHEH SHEPrOHE3aBUCHMOW MaMSATH MPOMEXYTOYHBIX
JTaHHBIX ¥ TIOCIIETHET0 pe3ysbTaTa paboThl MporpaMmbl. CBs3b C BHENIHEH MaMATHIO —
1o npotokoixy 12C.

24

Yacte 1. BBox pecsatuunoro uucia. Eciu uudpsl B HEM yMNOPsIOYEHBI I10
BO3pPACTaHMIO — KOPOTKHH 3BOHOK, IO YOBIBAHUIO — JIBa 3BOHKA, €CIH APYroe — OJIUH
JUIMHHBIA 3BOHOK.

Yacte 2. CoxpaHeHHE BO BHELIHEH JHEPrOHE3aBUCHMOM MaMATH HPOMEXYTOUYHBIX
JTAaHHBIX W TOCJIEJHET0 pe3yibTaTa paboTsl mporpaMmbl. CBs3b C BHELIHEH MaMATHIO —
o mpoTokouy 12C.

25

Yacte 1. BBox mecsituunoro umcna. Bo BTOpOil CTpoke — cymMMa BBEACHHBIX LUQP.
Ecnu cymma okanuuBaetcs Ha 0 - OMH AJTUHHBIN 3BOHOK.

Yacte 2. CoxpaHeHHE BO BHEIIHEH 3HEPrOHE3aBHCHUMOI NaMATH IPOMEKYTOUHBIX
JIAHHBIX U MOCJIETHEr0 pe3yibrara paboThl mporpamMmbl. CBs3b C BHEIIHEH MaMsAThIO —
o portokoay 12C.

18

Yacte 1. Tect peakiun yenoeka. C MOMOILBIO TeHEpAaTOpa MCEBAOCTYyYANHBIX YHCET
OpraHu30BaTh CIy4aiHbIH BBIBOJ CJIOB “JI€Basi KHONKA” M “mpaBas KHoOIKa”. Bpems
moka3a cioBa — 0.5 cek. 3a 9TO BpeMs HAJ0 HaXaThb ONHY W3 ABYX KHOMOK. [Ipum
HEMpPaBUIBHOM Ha)KaTHH — 3BOHOK. Bo BTOpOIl CTpOKe BBIBOASATCA YMCIIA MPaBUIBHBIX
U HENpPaBHJIbHBIX HAXATHH.

26

Yactp 1. BBogsarces 8 npecsatuunbix mudp. Onpenenurs, ecTb I Tpoika nudp, KoTopas
B cymme aaet yncio 20. Ecnm ecth — BBIBECTH 3TH TpH IM(PHI BO BTOPOIl CTPOKE U
OJIMH JJTMHHBIA 3BOHOK.

Yactp 2. CoxpaHeHHE BO BHEIIHEW SHEPrOHE3aBUCHMOW MaMSTH MPOMEXYTOYHBIX
JIAHHBIX U MOCJIETHEr0 pe3ynabrara paboThl mporpaMmbl. CBs3b C BHEIIHEH MaMSAThIO —
1o npotokoay 12C.
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27 Yactp 1. Brogsarcs 8 pecaruunbix mudp. Onpenenuts, TpU Hanbousbine HUQPHI,
BeiBect 3TH TpU LH(pPHI BO BTOPOM CTPOKE M JaTh CTOJIBKO KOPOTKHX 3BOHKOB,
KaKoBa MakcHMalbHas mudpa.

Yacte 2. CoxpaHeHHE BO BHEIIHEH JHEPrOHE3aBUCHMOHM MaMATH HMPOMEXKYTOUHBIX
JIAHHBIX H MOCJIEHEro pe3yibrara paboThl nporpaMMbl. CBs3b C BHEIIHEH MaMsThIO —
1o mpoTokoiy 12C.

28 Yacts 1. BBomsarcst 8 necstuunbix uudp. BbiBectd HeueTHble HUQpPBI BO BTOPOit
crpoke. Eciu ux HeT, TO OAWH AJTHMHHBIA 3BOHOK.

Yactp 2. CoxpaHEHHE BO BHEIIHEHW HSHEPrOHE3aBUCHMOW MaMATH MPOMEXYTOYHBIX
JTAaHHBIX M TOCICIHEr0 pe3ysibTata paboTsl mporpammbl. CBsi3b C BHEUIHEH MAMSITHIO —
110 npotokoxy 12C.

29 Yacte 1. Beomsrcs 5 gecstuunbix mudp. OnpenenuTh, paBHA M UX CyMMa WIH
pasHocTe Hymo. T.e. momyckaercs iaro0ast KOMOMHAUUS 3HAKOB (IIFOC WIM MHUHYC)
nepen kaxaod tmppoit. Ecmm =0 — BeiBecTH 3TH HU(PB BO BTOPOH CTPOKE C
HY>KHBIMH 3HaKaMH U 1aTh OJIMH JUIMHHbIA 3BOHOK.

Yacte 2. CoxpaHeHHE BO BHEUIHEH >HEPrOHE3aBUCHMOH IaMSITH IPOMEKYTOYHBIX
JIAHHBIX H MOCJIETHEro pe3yiabrara padoThl mporpaMMbl. CBs3b C BHEIIHEH MaMsThIO —
1o nporokoiy 12C.

30 Yacte 1. BBogurcs uncio u3 6 uudp, 3ateM BBoauTcsi Bropoe uucio. Hago nmogenuts
IIepBOE Ha BTOPOE M BBIAATH COOOIIEHME :@ PE3yJNbTaT NENeHUS — XXXX.XxX. Ecmm
pe3yabTat JIeNeH s LeJIbli — 3BOHOK.

Yactp 2. CoxpaHEHHE BO BHEIIHEH SHEPrOHE3aBUCHMOW MaMSATH MPOMEXYTOYHBIX
JTAaHHBIX ¥ TIOCIIETHET0 pe3ysbTaTa paboThl MporpaMmel. CBs3b C BHENIHEH MaMATHIO —
110 npotokoxy 12C.

4. Borpocs! At TPOBEICHUSI MPOMEKYTOYHOM aTTeCTAllMU MTPU TeCTUpoBanuu (Tabmuma 19)

Tabmuua 19 — IIpumepHslii nepeyeHb BOIPOCOB ISl TECTOB

Ne n/m [IpumepHbIii nepedeHb BOIIPOCOB JIsl TECTOB

YueOHBIM IUIAHOM HE IPESYCMOTPEHO

5. KoHTposnbHbIE U MpaKTHYECKUE 3aa4u / 3aJaHus [0 AucHuIuInHE (Tabnuia 20)
Ta6nuua 20 — [IpumepHsIii nepedeHb KOHTPOJIbHBIX U MPAKTUYECKHUX 3a4a4 / 3a1aHui

Ne /i IIpumepHbIii IepeYeHb KOHTPOIBHBIX M MPAKTHYECKUX 3a/1a4 / 3aJaHuil

YueOHBIM IUIAHOM HE NPESyCMOTPEHO

10.5. Meroauyeckue MaTepHaibl, ONPENCISIONIME HPOLEIyphl OLCHUBAHUS 3HAHUH, yMEHHH,
HABBIKOB M / WM OIBITA JIEATEIbHOCTH, XapaKTepH3yOIUX Tanbl (HOPMUPOBAHHS KOMIIETEHIUH,
conepkatcs B [lonoxenusix «O TekymeM KOHTPOJE YCIEBAEMOCTH U MPOMEXKYTOUHOM aTTeCTaluu
crynenToB ['YAII, oOywaromuxcsi 1o mporpamMmamM BhICIIET0 oOpa3oBaHHs» U «O MOAyJIbHO-
PEHTHHTOBOM CHCTEME OLIEHKH KauecTBa yueOHOM paboTs cTyaeHToB B ['YAIDy.
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11. MeToauyeckue yKazaHus /151 00y4arOIIMXCS 10 OCBOEHUIO U CUMILINHBI

Llenplo AMCUMIUIMHEI SBISETCS — NOJIy4eHHE CTYACHTAMU HEOOXOJUMbIX 3HAaHMH, yMEHUH U
HAaBBIKOB B O00JIAaCTH OJHOKPUCTAJIBbHOM MUKPOKOHTPOJUICPHOW TEXHUKM, YTO MNPENOCTaBISET
BO3MOXXHOCTh CTYJCHTaM pa3BUTb, M IPOJECMOHCTPHPOBATh HABBIKM B OSTOH oOyacTd B
COOTBETCTBUM C OOLIMMH LENISIMH 00pa30BaTEIbHON IPOrpaMMbl IOATOTOBKHM OakaigaBpa, B TOM
YHCIIe MMEIOIIMU TOJTHIUCIUIUIMHAPHBIA Xapaktep B coorBercTBuu ¢ m.1.1 PITJT).

Metoauyeckue yKka3aHusi 1151 00y4aloIHXCs 10 0CBOCHHUIO JIEKIIMOHHOI0 MaTepHaJjia

OCHOBHOE Ha3HA4Ye€HHE JIEKLIMOHHOIO Marepvaja — JIOTMYECKH CTPOMHOE, CHCTEMHOE,
ray0oKoe U sICHOE M3JIoKeHHe yueOHoro marepuana. HazHauenue coBpeMEHHOM JIeKLUMU B paMKax
IUCUUIUIMHBI HE B TOM, YTOOBl IOIYy4YHTh BCIO HH(OpPMAIMIO IO TeMe, a B OCBOCHHHU
(hyHIaMeHTaIbHBIX NPOOIEM JUCLHUILIMHBI, METOA0B HAYyYHOIO MO3HAHMS, HOBEHIINX NOCTHKEHUIT
HayyHO  Mblcin. B yueOHOM mpouecce  JIEKIMS — BBIIOJHAET  METOAOJIOTHUYECKYIO,
OpraHM3alMOHHYI0 M HHGOpManUOHHYI0 (GyHKIMH. JIeKius pacKpbIBaeT MOHATHHHBIN ammapat
KOHKPETHOH oOnactu 3HaHMs, €€ NpoOJieMbl, JaeT LENbHOE MNPEJCTABICHHE O IUCLUILIMHE,
MOKa3bIBAET B3aUMOCBSA3b C JPYTUMU JUCIUITIMHAMHU.

I1nanupyeMbl pe3yabTaThl IPU OCBOCHUH 00YYarOIMMCS JEKIMOHHOIO MaTepHaa:

— TOJyYEeHHE COBPEMEHHBIX, LIEJIOCTHBIX, B3aMMOCBA3aHHBIX 3HAHUH, YPOBEHb KOTOPBIX
onpejensaeTcs HeJIeBOi yCTaHOBKOH K KaXKJJOH KOHKPETHOM TEME;

— MOJyYeHHE ONbITa TBOPYECKOH pabOTHI COBMECTHO € MPENOaBaTeseM;

— DpasBUTHE  IPO(ECCHOHANBHO-ENOBBIX  KauecTB, JIIOOBM K  IpeaMeTry |
CaMOCTOATEILHOTO TBOPYECKOTO MBIILIECHHUS.

—  HOsBJIEHHE HEOOXOIUMOr0 HHTEPECa, HEOOXO0AMMOrO JJIsl CAMOCTOATEILHOMH paboThl;

— TOJIy4€HHE 3HAHMH O COBPEMEHHOM yPOBHE Pa3BUTHs HAyKH M TEXHMKU M O INPOTHO3€
UX pa3BUTHS Ha OJMKaiiune roasl;

— HAyduTCsl METOAUYecKH o0pabarbiBaTh Marepuan (BBIACHATH TIJIABHBIE MBICIH U
MOJIOKEHHUS, IPHUXOIUTh K KOHKPETHBIM BbIBOJIaM, IIOBTOPATH X B Pa3IMUYHBIX (POPMYIHPOBKaX);

— IIOJyuYeHHE TOYHOTI'O IOHMMAHHs BCeX HEOOXOIUMBIX TEPMUHOB U MOHATHIA.

CrpyKTypa npeocTaBaeH s JEKIIMOHHOTO MaTepuaia:

— M3noxeHne NTEKIMOHHOTO MaTepuana;

— OcBoeHHE TEOPETHUECKOr0 MaTepHalia o BOIIpocaM, MPeICTaBIeHHbIM B Tabu1e 16

Metoauyeckue yka3aHusi 1151 00y4aroIuXcs 0 NPOX0:KIEHHIO J1a0opaTopHbIX padoT

B xoze BbInonHeHus J1abOpaTOpHBIX padoTa 00YUAIOIUIACS OMKEH YIIIyOUTh U 3aKPeNUTh
3HAHUS, MPAKTUYECKUE HABBIKH, OBJAJIETh COBPEMEHHOH METOIUKOW M TEXHHKON HKCIIEPUMEHTA B
COOTBETCTBUHM C  KBATHU(UKAIMOHHOW  XapaKTEPUCTUKOW  oOydvaroiierocs.  BeimonHeHue
71a00paTOPHBIX PabOT COCTOMT M3 AKCHEPUMEHTANIbHO-NIPAKTUYECKOH, PacueTHO-aHAIUTHYECKON
gacTeil 1 KOHTPOJIBHBIX MEPOIPHATHH.

BeinonHenue 1a00paTOpHBIX PabOT OOydYArOU[MMCS SIBISICTCS HEOTHEMIIEMOHN YacThIO
U3Y4EHHS] JUCLMIUIMHBI, ONpEAeNsieMON Y4eOHbIM IUIAHOM M OTHOCHTCS K CpEJCTBaM,
00€eCIeunBaIOIIMM PELIeHHE CIIeYIOIHMX OCHOBHBIX 33/1a4 Y 00y4aromerocs:

- HpI/I06pCTCHI/IC HaBBIKOB HUCCJIEOBAHMUS ITPOLECCOB, SIBJICHUH U OG’LCKTOB, n3y4yaeMbIX B
paMKax JaHHOU JAHUCIUIIIITUHBI,
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— 3aKpeIUICHHe, DPa3BUTHE M JACTAIN3ALMS TEOPETHYECKMX 3HAHMIL, MOJIyYEHHBIX Ha
JICKIHSIX;

—  TOJyYeHHE HOBOM MH(OPMALMH 10 H3yIaeMOW TUCIHUILIHHE;

— mpuoOpeTeHHe HaBBIKOB CAMOCTOSTEIBHON PaboThI ¢ 1a00PaTOPHBIM 000PYIOBAaHUEM H
npubopamu.

3ananue u TpeOOBAHHS K NPOBEJCHUIO J1a00PAaTOPHBIX padoT

— Kaxpnas JIP BbimonHsieTcss MO0 MHAMBUAYaIbHOMY 3aIaHUIO, BBIAAHHOMY CTYJCHTY
Iperno/siaBarelieM;

— B 3aganuu 10mkHO ObITH 4eTKO chopMyIMpOBaHa 3a1a4a, BeinoaHsemas B JIP;

— OmnucaHbl BXOJHBIE U BRIXOJHBIC TaHHBIE Ui ipoBeneHwus JIP;

— JIP nomkHa BBIIOJIHATHCS HA OCHOBE ITOJIyYEHHBIX TEOPETUUECKHUX 3HAHMSAX;

— Brmonnenne JIP 10mMKHO OCYIIECTBIATBCS Ha OCHOBE METOJIUYECKHX YyKa3aHHH,
MPEOCTABISIEMbIX MPETOIaBaTeICM;

— JIP nomxHa BBINOJHATHCS B CIICIMAIN3UPOBAHHOM KOMITBIOTEPHOM KJIACCE U MOXKET
ObITH IopaboTaHa CTYJJCHTOM B JIOMAIIHUX YCIOBHUSX, eciu no3sossiet [10;

— HUrorom BeinonHeHus JIP siBisieTcst OTYET WM JJEMOHCTpALUs pe3ysIbTaToB padoThl
MpenoJaBaTel0 B JJICKTPOHHOM BHAe (Ha YCMOTpPEHHE MpErojaaBarens) u
OemMoHCcmpayus pabomosl RPOZPAMMbL HA 1AOOPAMOPHOM MaAKeme.

CrpykTypa u ¢hopma oT4eTa 0 1adopaTopHoii padore
— IlocraHoBKa 3ajauy;
—  Oco0eHHOCTH PeIIeHHs ¥ UCITOIb3YeMbIe METOIbI (€CIH OHU MOTPEOOBAIHCH)
— ;Cxema anropurma
— KoMMeHTHpOBaHHbIH JIUCTUHT IPOrPAMMBI
— IIporpamma Ha s3bIKE IPOrPAMMUPOBAHMS ¢ KOMMEHTAPHAMHU
—  @aiin npomMBKY I 1a00PATOPHOTO MaKeTa
— Cnucoxk auTeparypsl

TpedoBanust k opopmiieHHI0 0TUETA 0 J1abOpaTOPHOIi padoTe
— JIP mpencTaBisieTcs B IEYaTHOM H DJIEKTPOHHOM BHJIE;
— JIP momxHa COOTBETCTBOBATH CTPYKTYype U (hOpME OTHYETa, IPEACTABICHHOM BEIIIIE;
— JIP momxna ummers turynsHbd juct (FOCT 7,32-2001 wm3manms 2008 roma) c
Ha3BaHHEM M MOAIMCHIO CTYACHTA, KOTOPBIH ee caenai 1 ohpopMuir;
— Crygenr nomxeH 3amututh JIP. OTMmerka o 3aluTe NO/DKHA HAaXOIMThCS Ha
THUTYJIEHOM JIUCTE BMECTE C MOAIMICHIO PETOAaBaTeIsL.

Jlns BbINOJHEHUS 1a0OPaTOPHBIX pPadoT, MOMUMO YKa3aHHBIX B Ta0auie 8 MCTOYHHUKOB,
CTYJIEHT MOJKET HCIIOJNb30BaTh CIEAYIOIINE METOAMYECKHE MaTepualbl, M3[aHHblE Kadeapoi B
JNIEKTPOHHOM BHJIE!

1. Kosanes C.M. Metoanueckue yka3aHusi K snaboparopHoit pabore Nel. O3HakomieHue ¢

HHTErPUPOBAHHOMN cpenoit paspaborku MPLAB — CII6 2005
2. Kosanes C.M. Meroauueckue ykasaHust K jabopatopHoil pabore Ne2,3. M3ydyeHue ocHOB
MPOTrPaMMHUPOBAHUS TSl MUKPOKOHTPOILIepoB (upmer Microchip Technology. — CI16 2005.
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3. Kosanes C.M. Meroauueckue ykazaHus Kk JabopartopHoil pabore Ne4,5. Pabora c
HpepBIBAHUAMHU, CTOPOIXKEBOI TalimMep, Npeckanep, yHUBepcalbHblil TaitmMep-cueTunk. — CII6
2005.

4. Kopanes C.M. Meroauyeckue ykaszaHusi K JabopaTopHoil padore Ne6,7. Pabora c
MaccuBamu. nHamudeckast nHaukanus. — CI16 2005.

5. Kosanes C.U. Metoanueckue yka3anust K jaboparopHoii padore Ne8,9. [TocnenoBarenbHas
nepenayda nanubix. — CI16 2005.

Mertoauyeckue yka3aHusi JIs  O0Y4alOIIMXCS 10 TPOXOKIEHHIO KYpPCOBOIo
NMPOEKTHPOBaHUs1/ padoThI

Kypcogoii mpoekt/ pabota mpOBOTUTCS C LENbi0 (HOPMUPOBAHUS Yy OOYUAIOIIMXCS OMBITA
KOMIUIEKCHOT'O PELIeHHs] KOHKPETHBIX 3a/1a4 PO(eCCUOHANBHON e TeIbHOCTH.

KypcoBoit nmpoekt/ paboTa 1no3possieT 00yuaromemycs:

— CHCTEMaTH3UPOBAThH U 3aKPEIHUTH MOJIyYCHHBIC TCOPETHICCKIE 3HAHUS U IPAKTUYCCKHE
yMeHHS 1O Npo(pecCHOHANbHBIM Y4eOHbIM UCUMIUIMHAM M MOXAYJISIM B COOTBETCTBHU C
TpeGOBaHUSIMH K YPOBHIO IOJTOTOBKH, YCTaHOBJICHHBIMH MPOrpaMMON y4eOHOW NHUCLMIUIMHEL,
HPOrpaMMOl OJTOTOBKY CIICIIHAIIICTa COOTBETCTBYIOIIETO YPOBHS, KBATU(DUKAIINY;

— T[PUMEHHTH IOJYYCHHbIC 3HAHUS, YMEHUS M MPAKTUYSCKUH ONBIT IPH pELICHUH
KOMIUIEKCHBIX 33714, B COOTBETCTBHH C OCHOBHBIMH BUJIaMH NPO(ECCHOHAIBHON ASSTENHOCTH 110
HAITPaBJIEHHIO/ CHIELHAIbHOCTH/ IPOrpaMMe;

—  yryOUTb TEOPETHYECKHE 3HAHWS B COOTBETCTBHU C 3aJ]aHHON TEMOH;

— chopMHpOBAaTb yMEHUs HPUMEHATh TEOPETHYECKME 3HAHMS IPU  PELICHUU
HECTaH/apTHBIX 3a/1a4;

— TOpuoOpecTH OMBIT AHAIWTHYECKOW, pPacuy€THOW, KOHCTPYKTOPCKOH paboThl
copMHPOBaTH COOTBETCTBYIONINE YMCHHUS;

— chopmMupoBaTh yYMeHHs pabOThl CO CIELMANbHON JIMTEPATypoil, CHPaBOYHOH,
HOPMAaTHBHOI ¥ IPaBOBOW IOKyMEHTAIMEH 1 MHBIMH MH()OPMAIIMOHHBIMH HCTOUYHUKAMH;

— cdopmupoBath yMeHHS (OPMYIUPOBATH JIOTHYECKH OOOCHOBAaHHBIE  BBHIBOJBI,
NPEIUIOKEHNS U PEKOMEHIAINH IO PE3yJIbTaTaM BBIIIOIHEHHS pabOThI;

—  Pa3BUTH IPOECCHOHATBHYIO MHUCHMEHHYIO H YCTHYIO Pedb 00y4aIomerocs;

— pPa3BUTh CHCTEMHOC MBIIUICHHE, TBOPYECKYI0 HMHHIMATHBY, CaMOCTOSTCIBHOCTS,
OpraHN30BaHHOCTb H OTBETCTBEHHOCTD 32 IPMHHMAEMbIE PELICHHS;

— chOopMHpOBaTh HABBIKM IUIAHOMEPHOH  peryiaspHod pabOThl HAX  peIICHHEM
MOCTaBJICHHBIX 3a/1ay.

CTpyKTYypa NOSICHUTE/IbHOI 3alIMCKH KYPCOBOii padoThl / MPoeKTa

— @opMynHupoBKa 3a7auu

— Ormnucanre BO3MOXHBIX BapHaHTOB pELICHUs IOCTaBIeHHOH 3amaun. OO630p
sreparypsl. OO0CHOBaHHE BBIOOpA OHOIO U3 METOMOB.

— JleranpHoe paccMOTpeHHe BbIOpaHHOro Meroga. ONUcaHHe MaTeMaTHYECKHX
METO/IOB, IIPUMEHSIEMBIX B BHIOPAaHHOM PEIICHHUH (€CIIH OHU €CTb)

— ®opMHpOBaHHUE U ONMUCAHUE CTPYKTYPHOU CXEMBI YCTPOMCTBA.

— Cozganne u noapoOHOE omucaHue (DYHKIHOHATBHOW W (MIIM) MPUHIUAIHATEHON
CXEMBI YCTPOMICTBA.

— Hanmcanue ¢parmenra nporpammHoro obecneuenust (1-2  crpaHuWmBl  Ha
Accembiepe).

— 3axmoveHue (BbIBOBI IO paboTe)

— CHuCcOK UCTIOIb3yeMOMH JIUTEPATYPHI.
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TpedoBanusi kK 0popMIICHHIO MOSICHUTEIBHOI 3aNIMCKH KYPCOBOii padoThl / MpoeKTa

— Kypcosas pabora npenoctaBisiercs: B ICYaTHOM H 3IEKTPOHHOM BHJE;

— KypcoBas pabora 10/mKHa COOTBETCTBOBATh CTPYKTYpE M (hOpMe MOSICHUTEIBHOMN 3aMHCKH
OIMCAHHOI! BBILIE;

— Kypcosas pabora nomkna uMeTh TUTYIbHBINA JucT (TOCT 7.32-2001 u3nanus 2008 roxa) ¢
Ha3BaHHEM M NOAMHKCEIO CTYACHTA, KOTOPBII ee caenai 1 0pOpMHIL

— CrTyzeHT JOJDKEH 3alllUTHTh KypCOBYIO paboTy. OTMETKa O 3aIluTe JA0JDKHA HAXOJUThCS Ha
THUTYJIBHOM JIHCTE BMECTE C IIOAIHCHIO IPENOJaBaTeIs.

Jlnst BBINOJIHEHHST KYypCOBOM paboOThl, IOMUMO YKa3aHHBIX B TabiuIe 8 UCTOUYHHKOB, CTYJEHT
MOJKET HCIOJIb30BaTh CIEAYIONINE METOANYECKHE MaTepHabl, U3laHHbIe Kadeapoil B 21eKTpOHHOM
BHJE!

Kopanes C.M. Meroauueckue yka3zaHUs K BBIIOJHEHMIO J1a00OpPAaTOPHBIX PabOT U KypCOBOTO
npoekTupoBanus . Onucanue nabopaTopHoro-omnajgounoro kommiekca JIOK-1 (JIOK-2) .-CII6
2009

MeToauyeckne yKa3aHHsi JJIsl 00Y4AIOIIUXCS MO NPOXOKIEHHIO CAMOCTOSTeNbHOI
paboTsl

B xozme BBINONHEHHS CaMOCTOSTENBHON pabOThl, OOYYarOLIMHCS BBIMOJHAET paboOTy IO
3aJlaHHI0 U TPH METOJMYECKOM PYKOBOJCTBE IMpEIOJaBaTeNs, HO 0e3 ero HenocpeaCTBEHHOTrO
y4acTusi.

B mpoiiecce BBHIMOJIHEHHS CaMOCTOSATENBHOW pPaboOThI, y oOyuaromierocs (opmupyercs
1ienecoo0pa3Hoe IUIaHHUPOBaHUE Pabo4yero BpEeMEHH, KOTOPOE MO3BOJLIET UM Pa3BHBAaTh YMEHHUS U
HABBIKU B YCBOCHHMH M CHCTEMAaTH3alluy MPUOOpETaeMbIX 3HaHUI, 00OeCIIeYrBaeT BHICOKUI yPOBEHb
YCIIEBaeMOCTH B MEPUOA 00YIEHHSI, TOMOTAeT IIONTYIUTh HABBIKH MOBBIICHHS MPO(MECCHOHATEHOTO
YPOBHSL

MeTroanuecKUMH ~ MaTepualaMH,  HalpaBSIOIMMH  CaMOCTOSITENBHYIO  paboTy
00y4arOLIMXCS SBISIOTCS Y4eOHO-METOANYECKUIT MaTeprall 1o JUCLMILTHHE.

MeTtoauyeckne yKazaHusi JJIsi O0Yy4YaIOIIMXCS MO MPOXOXKICHHIO TMPOMEKYTOUHO
aTTecTaldu

TIpomesxyTouHas aTTecTanys 00y4aromuXCst NpeLycMaTpUBaeT OlLIEHMBaHKE
MPOMEXYTOYHBIX W OKOHYATEJLHBIX PE3yJbTaToB 00ydeHWst mo aucuuiiiHe. OHa BKIIOYAaeT B
ceost:

— 9Kk3aMeH — ()opMa OLECHKH 3HAHHM, MOJYYEHHBIX 00YYatOIUMCS B MPOLECCE U3YUCHHUS
BCel IUCUHILUIMHBI HJIM €€ YaCTH, HABBIKOB CAMOCTOSITEIILHON paboThl, CIOCOOHOCTH MPHUMEHSTh HX
JUISL  PEIeHWs TNPAaKTHYEeCKMX 3a1ad. ODK3aMEH, Kak MpaBWIO, MPOBOJUTCS B MEPHOI
9K3aMEHAIIMOHHON CECCHMM W 3aBEepIUAeTCsi aTTECTAMOHHOM OIEHKOH «OTIHYHO», «XOPOILIO»,
«yJOBIICTBOPUTEIILHOY, «HEYIOBICTBOPUTEIHHOY.

Cucrema OLEHOK MPH MPOBEIEHHH TMPOMEKYTOUHOM AaTTECTAlMK OCYIIECTBISAETCS B

coorBeTcTBUM ¢ TpeboBanusaMu [lonokennit «O TekymieM KOHTpOJIE YCIEBAEMOCTH H
MPOMEXKYTOYHOH arrectauuu cryaeHToB ['YAII, oOydarommuxcss HO NpOrpaMMbl BBICIIETO
obpaszoBanusiy u «O MOIYJIBHO-PEHTHHIOBOW CHCTEME OLCHKH Ka4yecTBa y4eOHOH paboTsI
ctyneHToB B ['YAID».
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JIuct BHeceHU UI3MEHEHUH B pa00odylo PpOrpaMMy JUCIATITHHBI
JlaTa BHECEHUS
. Jara u Ne
HU3MEHEHUH 1 IMoxnucek
. . N POTOKOJIA
JIOTIOJTHEHUH. ConepxaHue U3MEHEHHUH U JOTIOJHEHHI 3aB.
3aceaHust .
Toanuce BHECIIETO Kadeapoit
kadempst
HU3MCHEHHUS




