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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 METObI, CIIOCOOBI M CPENCTBAa MONy4YCHHsS, XPaHCHHUs, 00paboTKu
MH(OpPMAILIMY, HCIOJIL30BaTh HABBIKK PAabOTHI C KOMIIBIOTEPOM B cdepe mpodeccHoHaIbHOM
NESTETLHOCTHY;

podeccHOHANBHBIX KOMICTCHIUI:

ITK-16 «cnocoOHOCTh 00OCHOBBIBATh TEXHUYECKUE YCIOBHS U 33/1aHHs Ha MPOEKTUPOBAHHE
amnmapaTHOTo, MPOrPaMMHOTO M MH(pOPMAIMOHHOTO O0ECHEYeHUS! aBTOMATH3MPOBAHHBIX CHCTEM
CIIEIHATBLHOI0 HA3HAYCHHUS,

[1K-22 «crocoOHOCTh HCHOJIB30BAaTh CIELUAIBHYIO JIMTEPATYpy W HAyYHO-TEXHHYECKYIO
HHPOPMAIINIO, OTPAXKAIOIIYI0 JOCTIXKCHHS OTECUYECTBEHHOW M 3apyOC)KHOW HAyKHM M TEXHUKH B
00J1aCTH aBTOMATH3AL[HU,

I1K-25 «crocoGHOCTE K COCTaBICHHIO 0030pOB M OTYETOB IO PE3yJbTaTaM MPOBOAMUMBIX
HCCIIeI0BaHNH, pa3pabOTKe PEKOMEHJAIU IO MPAKTHYECKOMY HCIIOIb30BAHUIO IONYyYCHHBIX
Pe3yJbTaToBY.

ConepkaHue IHUCHMIUIMHBI OXBaThIBAET KpPyr BONPOCOB, CBS3aHHBIX C METOJaMHU
MIPOCKTUPOBAHUS U Pean3aliii CUCTEM Ha 0a3e COBPEMEHHON MUKPOINPOLIECCOPHON TEXHUKH.

[IpenoxaBanye QUCHUIUIMHBI IPEAYCMATPUBACT clieayonme GopMbl OpraHu3aniy yaeOHOro
mpoiiecca: JIeKIuH, 1abopaTopHbie pabOThl, CaMOCTOSITENbHAs paboTa CTYICHTA, KOHCYJIbTALUH,
KypCOBOE MPOEKTHPOBAHUE.

[IporpamMmoii AMCHMIUIMHEI TPEXyCMOTPEHBI CIEAYIONIME BHIBI KOHTPOJIA: TEKyLIUH
KOHTPOJITb YCIIEBAEMOCTH, POMEKYTOUHASI aTTecTanus B (hopMe 3K3aMeHa.

OO01u1ast TPYA0EMKOCTh OCBOCHUSI JUCIUIUINHBI COCTABISICT 4 3a4eTHBIX eMUHUIIBI, 144 yaca.
S13bIK 00yUEHHMS 110 JUCHUITIIMHE «PYCCKHI).

1. TlepeyeHb NJIAHUPYEMBIX Pe3yJbTATOB 00yUeHHS MO AUCHUITIUHE

1.1. Heau npenogaBaHusi JTUCUUIIMHBI

Lenplo mpernogaBaHuss —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 MX apXUTEKTYypbl M BHeUWIHHX HHTep(eiicoB. [Ipakruueckas
4acTh HPEIoJaraeT MoCTpoeHHe Ha MX 0a3e yHHBEPCAJIbHBIX MHKPOKOHTPOJUIEPHBIX CHCTEM I10
cOopy ¥ 00paboTKK MH(POPMALMK U YIIPABICHHUIO CJIOXKHBIMU CUCTEMaMH.

1.2. IlepeuyeHs MIAHUPYEMBIX Pe3yJIbTATOB 00yYeHHsI 10 AUCHHUILIHHE, COOTHECEHHbIX €
NJIAHUPYeMBIMH pe3yabTaTamu ocBoenusi OI1
B pesympraTe OCBOGHMS MCUMIUIMHBI OOYYAIOIIMICS JOJDKEH O001afaTh  CIeAyIOIUMHU
KOMIIETCHIIUSIMU:
OIIK-6 «CrOoCOOHOCTh YUYHUTBHIBATH B CBOCH MHPO(MECCHOHATIBHOM [ESTENbHOCTH COBPEMEHHBIC
TEHIEHLUH Pa3BUTUS KOMIBIOTEPHBIX, UHHOPMALMOHHBIX U TEJICKOMMYHHKAIIMOHHBIX TEXHOJIOT U,
HPUMEHATH OCHOBHBIE METOZBI, CIIOCOOBI U CpEACTBA IMOJYYCHHs, XpaHCHHs, 00padoTKu
nH(pOpPMAIIUK, HKCIOIB30BaTh HABBIKM PabOThI C KOMITBIOTEpOM B cdepe mnpodecCHoHATbHOM
JIeATETBHOCTH»:
IK-16 «cnocoGHOCTH OOOCHOBBIBATH TEXHHUYECKHE YCIIOBHS M 3aJaHHsl Ha MPOCKTHPOBAHHE
anmnapaTHoro, MpoOrpaMMHOTO M MH(GOPMALMOHHOTO 00ECIeueHUs] aBTOMAaTU3UPOBAHHBIX CHCTEM
CHELMATBHOTO HA3HAUCHHS):
3HATH - CIELHUAIN3UPOBAHHOE NPOrpaMMHOE OfecriedeHre 1 pa3padoTKU U OTIaKH IIPOrpaMm
JUIS MEUKPOKOHTPOJIIEPOB B pa3padaThIBAeMbIX MUKPOIPOLIECCOPHBIX CHCTEMAX;
YMeTb - NPHUMEHSATH MOJTyYCHHbIC 3HAHUS B MH)KCHEPHOM MPaKTHKE;
BJAaJeTh HABBIKAMH - CONPSDKCHHUS COBPEMEHHBIX HHTep(eiicoB mepelayd  JaHHBIX C
KOHCTPYHPYEMbIMH MHUKPOKOHTPOJIJIEPHBIMU CHCTEMaMHU;
HMETh ONBIT IeSITeJILHOCTH - HCIIOJIb30BaHUS 8-pa3psaHbIX MHKPOKOHTPOJIEPOB Ha IpUMEpe
npoxaykuuu Microchip;
IIK-22 «CIOCOOHOCTh HCIIOJIB30BATh CHCLHUAIBHYIO JIUTEPATYPy M  HAYYHO-TEXHHYCCKYIO
HH(OPMALIUIO, OTPAKAIOIIYIO JIOCTHKCHHS OTCYSCTBEHHON M 3apyOe)KHOW HAyKM M TEXHUKH B
00J1aCTH aBTOMATH3aLUM»:
3HATH - TEPMUHOJIOTUIO, CHUCTEMY TIIOHATHH M  TPEACTABICHHH, HCIOJB3YyEeMbIX  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

— TexHonorus mporpaMMHUpPOBAHUS

— IIporpaMMupoBaHue Ha S3bIKaX BHICOKOTO YPOBHS

— IIporpammupoBanue Ha s3bike Accembiepa

— Opranusaiys DBM 1 BEIYUCIUTEIBHBIX CHCTEM
3HaHUs, MOJYYCHHbIE MPU H3YYCHMH Marepuajia JaHHOM JIMCLUMILIMHEL,
CaMOCTOSTEIbHOE 3HAYCHHE, TAK M UCIIOJIb3YIOTCS IPH U3YUESHUH PYTUX JUCLMIUIMH!

—CeTeBble TEXHOJIOTHH

— Kommbrotepras 00paboTKa IKCIIepUMEHTATBHBIX JaHHBIX

— Cer OBM 1 TenekoMMyHHUKaul

— IIpoekTUpOBaHHE CUCTEM TIEepeladn JAaHHBIX

HMCIOT Kak

3. Oobem gucuumiannel B 3E/akageM. uyac
Jlanubie 00 o0memM oObeMe AUCHUILTHHBL, TPYJIOEMKOCTH OT/ACNBHBIX BHIOB yueOHON paboThI Mo
JUCLUITUIMHE (M pacripeesieHue 3TOH TPYJ0EeMKOCTH 110 CeMECTpaM) Mpe/ICTaBiIeHb! B Tabnuie |

Tabnuua 1 — O6beM U TPYAOEMKOCTh JUCLUIITHHBI

Bun y4e6HOI paboThI Bceero TpynoeMKOCTb 110 ceMecTpam
Ne6 Ne7

1 2 3 4
OGuast TPY10eMKOCTh 4/ 144 3/ 108 1/ 36
aucuunaneel, 3E/(vac)
H3 HuX 4acoe npaKkmuyeckou 24 12 12
noozomoeKu
Ayoumopmnbwle 3auamus, Bcero 4ac., 68 51 17
B mom uucne
nexunu (J1), (qac) 34 34
naboparopusie pabotsl (JIP), (dac) 17 17
KypcoBoii mpoekT (padora) (KII, KP), 17 17
(gac)
DK3ameH, (4ac) 27 27

Camocmoamenvnas paboma, BCETo

49

30

19

Bua npoMe:KyTOYHOr0 KOHTPOJIS:
3aueT, Audd. 3auer, sx3ameH (3ayer,

Tudd. 3a4, Ik3.)

OK3.,

OK3.

4. Copep:xanue THCHUTLTMHBI

4.1. Pacnpenesnenne TPyA0eMKOCTH JTHCIHILTHHBI

mo pasaejaamM U BUAaM 3aHATHH

Pazzesbl u TeMbl JUCLHUIUIMHBI M UX TPYI0EMKOCTh NPUBEICHBI B TA0IHILIE 2.

Tabauna 2. — Pazfensl, TeMbl JMCLMILUIMHBI U UX TP

JTOCMKOCTb

PaSZ[eJIBI, TEMbI TUCITUIIIINHBI

Jlexmn
(uac)

113 (C3)
(gac)

JIP
(dac)

KIT
(dac)

CPC
(dac)

CemecTtp 6

Pa3nen 1. OnHOKpHUCTANBHBIE
MHKPOKOHTPOJIIEPHI

Tema 1.1 O630p pbIHKa 8-pa3psIHBIX
OJIHOKPHUCTAIBHBIX MUKPOKOHTPOJLIEPOB
Tema 1.2 OgHOKpUCTATBHBIE
MHKpoKoHTpoIutepsl Microchip Technology
O61acTH MpUMEHEHHs

2

Pazaen 2. OgHoKpuCTaTBHBIC 8-1 pa3psIHbIC
MHKPOKOHTPOJIIEPBI

Tema 2.1 OcoOGEHHOCTH OTHOKPHCTAIBHBIX
PIC-koHTpOIIIEpOB

Tema 2.2 OcHoBHbIe mapameTpsl PIC-
KOHTPOJLIEPOB. XapaKTePUCTUKH.

Pa3nen 3.01HOKpHUCTANIBHBII
mukpoxontpoiuiep PIC16F84

Tema 3.1.Apxutekrypa.Buyrpennue
PETUCTpBI

Tema 3.2 O603Hauenus ganxoro PIC-
KOHTpoJLIepa

Tema 3.3 Kondurypanus namsatu
MPOrpamMm

Tema 3.4 Kondurypalys namMstH JaHHBIX

Paznen 4.Cucrema KoMaHIbI
MHKPOKOHTpOJIIEpa

Tema 4.1 Komanasl MEKpOKOHTpOJUIEpA
Tema 4.2 [Tpumeps! TporpaMMHPOBAHUS
Tema 4.3 ITopTsl BBOIa-BEIBOIA

Paznen 5. [Ipuemsr nporpaMMHupoBaHUst
BHyTpeHHel nepudepun PIC-konTposepa
Tema 5.1.Pabota ¢ MaccuBamu B HaMsATH
PIC16F84

Tema 5.2 Maxkpocsl B accembiepe
PIC16F84

Tema 5.3 MexaHu3M npepbIBaHUM.

Tema 5.4 Pabora ¢ 9HEproHe3aBUCUMOiT
namsTeio B PIC16F84

Tema 5.5 Pexum Sleep

Paznen 6.0qH0KpHCTANBHBIN 8-U pa3psIHBIH
mukpoxonTpoiuiep PIC16F87x ¢
PACIINPEHHBIMU BO3MOKHOCTSIMH




Tema 8.1.Peructpsl o01iero Ha3HaYCHUS

PIC16F87x

Tema 8.2 Peructpsl creruanbHOro
HasHadyeHus PIC16F87x

Paznen 7.Pexxumbl paboter CCP-mopyst 6 4
Tema 7.1 Pesxum Capture CCP-momynst
Tema 7.2 PesxumCompare CCP-monyis
Tema 7.3 PesxumPWM CCP-monyinst

Pa3znen 8. Pabora ¢ aHaIOrOBBIMU 4 2 4

CUTHAJIaMH.

Tema 8.1 KomnopaTopst
Tema 8.2 MuorokanansHbid AL

Uroro B cemecTpe: 34 17 30
Cemectp 7

BbInonHenne KypcoBOro MpoeKkTa 17

Hroro B cemecTpe: 17 19

Wroro: 34 0 17 17 49

4.2. Coaep:xanmue pa3aesioB U TeM JEKIMOHHBIX 3aHATHH

Couep)xaHHe pas3zeyioB U TEM JICKIIUOHHBIX 3aHATHI IIpUBCACHO B Ta6JII/II_I€ 3.

Tabnuna 3 - ConeprkaHue pa3/iesioB U TeM JICKIIMOHHBIX 3aHATHI

peructpsl. Peructpet STATUS ,OPTION, TMRO, , INTCON

Cucrema KOMaH (5l MUKPOKOHTPOJLIEpa

Tema 4.1 Komanabl MUKPOKOHTpOJLIIEPA.

Apupmernueckrne komaspl, Jlornueckue oneparnyn. Onepanny ¢ KOHCTaHTaMH.
Cngurn. [Tepecsuika. Komanast ¢ 6uramu. Komanas! nepenaun ynpasieHus..
Tema 4.2 [Ipumeps! IporpaMMHUpOBaHUSI.

Crpykrypa nporpammsl. Teno nmporpammsl. [lognporpaMmer.

Tema 4.3 Tloptel BBoga-BeiBos1a. PORT A/B. Peructpst TRISX.

IIpuemsl nporpammupoBanust BHyTpeHHei nepudepun PIC-koHTpoiepa

Tema 5.1.Pabota c maccuBamu B namsit PIC16F84.

Pabota ¢ maccuBamu B octosiHHO# mamsti. [loanporpammMei-maccuBbl. KocBenHast
anpecarus. Pabota ¢ MacCHBaMU B ONEPaTUBHO MaMSTH.

Tema 5.2 Makpocs! B accem6inepe PIC16F84. IIprmMeps! one3HbIX MaKpOCOB.
Tema 5.3 Mexanu3M npephIBaHAN.

Wmutanuus BHemHuX Bo3aeictBuii Ha PIC-xonTponnep. Bueninue u BHyTpeHHNE
npepsiBanus. Peructp INTCON

Tema 5.4 Pabota ¢ snepronesasucumoit mamsiteio B PIC16F84.

Paborta c suepronezaBucumoit namsateio EEPROM. Peructpet EEADR, EEDATA,
EECON1, EECON2. IIpumep nporpaMMsbl YTE€HUsI U 3aIIUCH JaHHbIX.

Tema 5.5 Pexum Sleep. Ocobennoctu Pabotsr PIC16F B pexume Sleep. CriocoObt
BBIBOJIa MUKPOKOHTpOJLIEpa U3 pexuMa Sleep.

Howmep
pasnena

HasBanue u COCPIKAaHUEC PA3ACIOB U TEM JICKITMOHHBIX 3aHATUI

1

OHOKpHCTATBHBIE MUKPOKOHTPOJLIEPHI

Tema 1.1 O630p peiHKa 8-pa3psAHBIX OJHOKPUCTAIBHBIX MUKPOKOHTPOJIJIEPOB.
MuxpoxorTpoiieps! kommnanuii MICROCHIP PICmicro family, ATMEL AVR, Scenix
Semiconductors, XEMICS CoolRISC, OAO «Anrctpem», CYGNAL Integrated

Tema 1.2 OnnoxpucranbHbie MEKpOKOHTpoJutepsl Microchip Technology.O6mnactu
[IPUMEHEHHUS B IIPOMBIIUICHHOMN U OBITOBON TEXHHUKE.

OnHOKpHCTaIbHBINA 8-1 pa3psanblit MukpokoHTpoiiep PIC16F87x ¢ paciupeHHbIMU
BO3MOXHOCTSIMHU

Tema 6.1.Peructpsi ob1ero nHazHadenust PIC16F87x. OcobeHHOCTH pacnpeieneHus 1o
0aHKaM NaMsATU ISl Pa3IMYHbIX NPEJCTABUTEINIEH 3TOro ceMelcTBa.

Tema 6.2 Peructpsl criermanbHoro Haznadenus: PIC16F87x. CoBMecTHMOCTh C
PIC16F84.

Peructp OPTION,Peructp TMRO ,Peructp STATUS, Peructp INTCON,Peructpst
JHEepProHe3aBUCUMO# amsith, [1opTel BBoga-BeIBOIa, KOHBHUTYPAIHOHHOW perucTp
npepbIBaHUI

OpHOKpHCTaNIbHBIE 8-1 pa3psHbIe MUKPOKOHTPOJIIEPHI

Tema 2.1 OcobenHoctu opHOKpHCcTanbHbIX PIC-KOHTpOILTIEPOB.

Hocrouncrta. Henocrarku.

Tema 2.2 OcHoBHbIe napameTpsl PIC-koHTpOmIEpoB: pasMep NaMsATH IpOrpaMM H THIT
MaMSTU IIPOrpaMM, 00bEM ONEPATHUBHOM MaMATH, KOJIMYECTBO IIOPTOB, THI YCTPONCTBA,
peanu3yeMble OCOOEHHOCTH, 3KCIUTyaTalllH, TUI KOPIyca, ClIelHalbHbIe
JIOTIOJIHUTEJIbHBIE 0003HAYEHHUS . Y CIIOBHOE 0003HaYeHHE Ha IPUHIUIINATBHON CXeMe.
OcHoBHbIe OHATHUS. XapakTrepucTuku pazmepa O3V, I13Y, EEPROM, makcumanbsHast u
MHHHMMaJIbHasi TAKTOBBIC YaCTOTHI, TEMIIEPATyPHBIH AHUAIIa30H.

Pexumsl pabotst CCP-monyns

Tema 7.1 Pexxum Capture CCP-monyns. CxeMa NMOsICHAIOMmAs pexKuM paboThI.
Tema 7.2 Pexxum Compare CCP-moxynst. Cxema MOsICHSFOIIAs pexXuM paboThI.
Tema 7.3 Pexxum PWM CCP-moayiisi. CxeMa NOsICHSIONIAsE PEKUM PAOOTBL.

PaGota ¢ aHaIOroBEIMK CUTHATIAMH.

Tewma 8.1. Komnaparopsl. Hactpoiika MukpokoHTposuiepa ais paboThbl C aHAJIOTOBBIM
BHJIOM CHI'HAJIOB. BBIOOD MCTOYHMKA OMIOPHOTO HAMPSIKEHUSL.

Tema 8.2. Muorokanansubiid AL Ipunuun padotsl. Crioco6 nporpaMMHOro
HepeKIoYeHNs KaHanoB. TouHOCTs NpeoOpasoBaHus . Bpems npeoOpa3oBaHusL.

OnHoxpHcTanbHblii MUKpoKoHTpoiuiep PIC16F84

Tewma 3.1.Apxurextypa. BHyTpeHHUE pETUCTPHL.

0630p apxutektypsl PIC16F84. CtpykrypHas cxema. Crnoco0Obl hopMUpOBaHUst
TaKTOBOH YaCTOTBL.

Tema 3.2 O603nauenue qanHoro PIC-konTposiepa.

YcnoBHoe 0003HaYE€HHE HAa IPUHLIUNINAIBLHON cxeme HasHaueHue BBIBOJIOB.

Tewma 3.3 Kondurypanus namstu nporpamm. IIporpaMmHas Moziens.

Opranusauus namsta [13Y PIC16F84. Ctpykrypa KOH(UIypalmOHHOrO CII0Ba.

Tewma 3.4 Kondurypauus namsty gannsix .Ctpykrypa onepatuBHoii namsaru PIC16F84.
Opranu3anus KOCBEHHOMU afpecanuu. BBoa-BbiBoj JaHHBIX. BenomorarensHble

4.3. IIpakTuyeckue (ceMHHAPCKHUE) 3aHATHS

Tembr NPaKTUYCCKUX 3aHATHI U UX TPYAOEMKOCTDb IIPUBEACHBI B Ta6JII/II_I€ 4.

Ta6nnua 4— HpaKTI/I‘IeCKI/IC 3aHATHUA U UX TPYAOCMKOCTh

Ne
/11

Ne
| TpynoemkocTs
o azzena
TeMbl IPaKTHYECKUX 3aHATHiE DOpMBI NPAKTUYECKUX 3aHATHI (tac) > | pasA !
JICIMIT
JIMHBI

Y4eOHbIM IIaHOM HE MPEeyCMOTPEHO

4.4. JlaGopaTopHble 3aHATHS

Tembl 7a60paTOPHBIX 3aHATHI U UX TPYIOEMKOCTb IIPUBEEHBI B TAONHULIE 5.

Tabnuia 5 — JlJabopaTtopHbie 3aHATHSI U UX TPYAOEMKOCTh
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5. IlepeyeHb y4eOHO-METOANYECKOI0 0OecedeHHs ISl CAMOCTOATEIbHOMI

padoThl 00y4arommXxcs M0 JUCHHUILINHE (MOAYJ1I0)
y‘IC6HO—M€TOIII/I‘IeCKI/IC MaTepuaibl IJist CaMOCTOSITEIIbHOM pa6OTI>I 06yqa}0111nxcs{ YKa3aHbl B
.. 8-10.

6. IlepeyeHb OCHOBHOJ U JOMOJHMTENBHON JTUTEPATYPHI
6.1. OcHoBHas1 IUTEPaTypa
IlepeyeHb OCHOBHOM TUTEpATyphbl NPUBE/EH B TAOIHULE 7.
Ta6nuua 7 — [lepedeHb OCHOBHOM JTUTEPATYPHbI

udp Bubmuorpaduueckas ceouika / URL agpec Konuuectso
9K3EMILLIPOB B
oubmoreke
(KpoMe 3JIEKTPOHHBIX
9K3EMILISIPOB)

00431241 92 Suenkos, B.C. Mukpokontposuiepst MicroChip: 2
pakTHieckoe pykoBozacTBo/ B.C. SIueHkoB. — 2-¢ u3..
— M.: I'opstuast muaums — Tenexom, 2008. — 280c.

Ne T
HawnMenoBanune 1a60paTopHBIX paboT PYROCMEOCTE, | No pasnena
n/n (uac) JUCLIMIITHHBL
Cemectp 6
1 MPLAB —cpena pa3paboTKu porpamm st 2 1,2
MHKPOIPOLECCOPHBIX CHCTEM.
2 Apxurextypa PIC16F84. OcHoBHbIE TpHeMbl 2 1,3
MIPOTPaMMHPOBAHUSI.
3 Apxutektypa PIC16F84. BoiBox nndopmannu Ha 2 3.4
cBeToanoAbl. Onmpoc KHOMOK.
4 IIpepriBanus. 2 5
5 JluHamu4ecKkasi HHIUKaLusI. 2 3,5
6 TTonnporpammel-maccusel. ASCII ko cumBoIa. 2 4
7 BeiBog nH(OpMaLuK Ha CEMUCEIMEHTUPOBAHHbIH 2 5,6,7
HMHIMKATOP.
8 Twurisl MOCIE0BATEIBHBIX HHTEP(EHCOB. 1 6
9 CBsI3b ¢ IEPCOHANBHBIM KOMIIBIOTEPOM 110 2 6,7,8
nocienoBaTeabHOMY UHTEpdeiicy.
Bcero: | 17

004.312.46 B19 Bacunbes, A.E. MukpokonTposiepst. Paspabotka 17
BCTpauBaeMbIX IPUIIOkKeHHH: YuebHoe nocodue/ A.E.
Bacuinbes; c.-Ilerep0. roc. monurexs. yn-1. — CII6.:
W3a-so CITGITIY,2003. — 211 c.

4.5. KypcoBoe npoextupoBanue (padora)

Llens KypcoOBOro MpoeKTa:

BeinonHeHne WHAWBUIYAIBHOTO TMPOEKTHOrO 3afaHusi mo teme: «Pa3paboTka M oTiagka

B3aMMOJICHCTBUS MHKpOl'[pOL(CCCOpHOI\/'I CHUCTEMBI C pa3IMYHbIMU BUJIaMU UCTOYHUKOB I/IHq)OpMaLII/II/I

u uTepdeiicon (ykaszats Tun uHGopManuu u uHTepdeiica)». Hanpumep, «Pa3paboTka u oTianka

cucTeMbl BBOAA HMH(OpPManMHM OT KHOMOK M BHIBOJA MH(OPMAIMU HA >KHIKOKPUCTAJIMYECKUI

HUHAUKATOPY.

[IpumepHble TeMBbI 331aHUI HAa KypCOBOM MPOEKT npuBeneHsb! B pasaene 10 PITI.

4.6. CamocrosiTebHas paboTa 00y4aomMXxcst

Buzpl camocTosiTenbHOM pabOThI U €€ TPYI0EMKOCTh IPUBEICHBI B TabmuIe 6.

Tabnuia 6 Bumsl caMoCTOsITENbHON paboTh U €€ TPYIAOSMKOCTh

Bun camocTosiTensHoit paboThI Bcero, uac Cemecrp 6, uac Cemecrtp 7, yac
1 2 3 4
CamocrosiTeibHasi padoTa, Bcero 49 30 19

004 M 12 Marpa, 10.C. MukpokonTposuiepst cepuu 8051 : 2
npakruueckuit noaxoxn/ 0.C. Marga. — M.: IMK
IIpecc, 2008. — 228 c.

004.3 E 26 EBcrudees, A.B. Mukpokonrtpomiepsl AVR 1
cemeticta Tiny u Mega ¢upmer ATMEL/ A B.
Escrudees. — 4-e u3a.. — M.:JOJIOKA-XXI, 2007. —
560 c.

004.31 52 I'mapmreiin, M.A. MUKpOKOHTpOJUIEpBI CMEIIaHHOTO | 7
curnana C8051Fxxx ¢upmsr Silicon Laboratories u nx
HPHUMEHEHHE : ONHCAHUEe AITOPUTMOB Unporpamm / M.
A. I'mamurreiin. — [porp.. - M.: IOADKA-XXI, 2008.

Koganes C.11. MeTonuueckue yka3aHus K DIeKTPOHHBIH pecype
BBINOJHEHHIO J1abopaTopHbIX padot (JI.P.1-JI.P.9). kadenpbt
2012r.

Koganes C.11. MeTonuueckue yka3aHus K DIeKTPOHHBIH pecype
BBIMOJIHEHHUIO KypCcOBBIX padot (Omnucanue kadeapbt
11a00paTOPHOTO OTIIAJIOYHOTO KOMIUIEKCa). Y 4eOHOe
rocobue B aeKTpoHHOM Buze. 2008r.

6.2.  JlomoaHHUTe/bHAs JUTEPaTypa




INepeueHb 1ONOIHUTENBHOM INTEPATYPhI IPUBEIEH B Tabau1E 8.
Tabauna 8 — [lepedeHb 1ONOIHUTENBHOM JINTEPATYPBI

12

Ne ii/mm HaumenoBanue

He npexycmorpeno

HIndp bubmorpaduueckas ccpinka/ URL anpec KomnnuectBo
9K3EMILLIPOB B
6ubnorexe
(KpoMe 2JIeKTPOHHBIX
9K3EMILISPOB)

004.312 3-16 3aen, H.W. Pagnontobutensckue kouctpykuun Ha PIC- | 8

MUKpOKoHTposutepax.kH.4/H.U. 3aen. — Kue: MK-
IIpecc, 2008. — 336 c.:

9. MaTepl/laﬂbHO-TeXHl/l‘leCKaﬂ 6333, HeOﬁXOHl/IMaﬂ AJIsA OCYyHIE€CTBJICHUSA
00pa30BaTeJbHOI0 MPOIEcca MO THCIHILINHE
CocraB MaTepUalbHO-TEXHHUYECKO# 0a3bl npe/cTaBieH B Tabnuie 12.

Ta6muua 12 — CocTaB MatepraabHO-TEXHUIECKON Oa3bl

Howmep ayautopun

Ne ni/mt HaunMeHoBaHME COCTABHOMN YacTH MaTEPUAbHO-TEXHHYECKOM 0a3bl (pu

HEOOXOAMMOCTH)

681.511 (C'YAIT)/I179 | IlpoekTupoBaHue CPeACTB KOHTPOJISI U TUATHOCTUKK ¢ | 10

JJeMEHTaMU BBICOKOW MHTerparuu: Meroandeckue
yKa3aHHs K BBIIOJIHCHHUIO J1a00paTopHbIX pabot / C.-
IIetep®. roc. yH-T aspokocm. npudopocrpoenus; Cocr.
C. 1. Koganes, B. A. I'ony6xkos. - CI16.: PUO I'VAII,
2005. - 22 c.: puc., Tabu..

JlexumoHHas ayAUTOPHS

KomnbroTepHslii kiacc

Cc71

Cnepanckuii, B. C. CurnanbHble Mukpomnpoueccopsi u | 20
UX IPHMEHEHUE B CHCTEMAaX TeICKOMMYHHUKAIW 1
3JIeKTpoHuKH: yueOHoe nocobue/ B. C. Cnepanckwuii. -
M.: T'opsiuast iunus - Tenexom, 2008. - 168 ¢

10. ®oHJ O1IEHOYHBIX CPEICTB AJsl NPOBeIeHUs MPOMEKYTOUHON aTTeCTALNI
00y4aroUUXCS MO AUCHUIIUHE
10.1.  Cocras (oH/1a OLIEHOUHBIX CPEICTB NpUBE/EH B Tadnuue 13
Tabmuna 13 - CocraB (GoHIa OLIEHOYHBIX CPEACTB IS IIPOMEXKYTOUHOM aTTeCTallI

7. Ilepeyenb pecypcoB HHGOPMALMOHHO-TEICKOMMYHHKAIMOHHOM CeTH
HNHTEPHET, Heo0X0AMMBIX J1JIS OCBOEHHS TUCIIUILTHHbBI
Iepeuens pecypcoB nHpopmanuonHo-TeinekommyHukannonHoit cetn MIHTEPHET, HeoOxoaumbIx
JUISL OCBOCHUS TUCLUIIMHBI IPUBECH B Tabiuie 9.
Tabmuua 9 — Ilepeuens pecypcoB nHpopMmannoHHO-TenekommyHukaponnon cetu MHTEPHET,
HEOOXOAMMBIX JUIsl OCBOCHHS AUCIUILIHEI

Bun npomexxyToyHOH aTTecTaliun [IpuMepHbIii epedeHb OLIEHOYHBIX
CpelcTB
DK3aMeH Crrcok BONpOCOB K 9K3aMEHY
BrimonHeHne KypcoBOro mpoexkTa OKcrepTHasi ~ OIEHKa  Ha  OCHOBE
TpeOOBaHUI K COJEPHKAHUIO KypCOBOTO
IIPOEKTA.

URL anpec HaumenoBanue

10.2. TlepedyeHb KOMIIETCHIMH, OTHOCALIMXCS K AWUCIMIUIMHE, M O3Tambl MX (OPMUPOBAHHS B
IIporecce OCBOCHUS 00pa30BaTeIbHOM MPOrpaMMbl IPUBEICHBI B Taduie 14.

Tabmuia 14 — IlepeyeHb KOMIIETCHIMI C yKa3aHHEM 3TarmoB uX (OPMUPOBAHUS B IPOLECCE
OCBOCHUsI 00pa30BaTENbLHOM IPOrpaMMBbl

www.microchip.ru

Microchip Technology.

8. IlepeyeHb HH(POPMALMOHHBIX TEXHOJIOT U, HCNIOJIb3yeMbIX MPHU
OoCyLeCTBJIEHUH 00pa30BaTeIbLHOI0 Mpolecca o AUCUHUINJINHE
8.1. IlepeyeHb NPOrpaMMHOro odecneyeHus
[epeuens KCoIb3yeMOro NPOrpaMMHOro obecrieueHu s npeactasieH B Tadmuie 10.

Tabmuua 10 — [TepeyeHs NpOrpaMMHOTO 00ECICYCHUS

Ne i/t HaunmenoBanue

nporpamma ormiiagauk Microchip MPLAB 8.5 — 6ecruiaTHast 1y y4eOHBIX Henel

OC Windows XP u BbILIe

ITaker MS Office

8.2. Ilepeuennb uHGOPMANNOHHO-CIIPABOYHBIX CHCTEM
[Nepeuensb ucnonb3yeMbIX HHGOPMALIMOHHO-CIIPABOYHBIX CUCTEM Npe/cTaBiIeH B Tabuuue 11.
Tabmuua 11 — Ilepeuenb nHGOPMALMOHHO-CIIPABOYHBIX CUCTEM

Oranbl HOPMUPOBAHHS KOMIIETECHIIUHT 110
JICLMIUTMHAM/TIPAKTHKAM B [IPOLIECCE OCBOCHHMS
OIl

Howmep cemectpa

OIIK-6 «crocoOHOCTh YUUTBIBATH B CBOEH HPO(MECCHOHATBHON EATENbHOCTH COBPEMEHHBIE
TEHICHIIMH Pa3BUTHS KOMIIBIOTEPHBIX, HHOOPMALIMOHHBIX U TEJIEKOMMYHHUKAIIMOHHBIX TEXHOJIOTHA,
NPUMEHSATh OCHOBHBIE METOZbI, CIIOCOOBI M CpPEICTBA IMOJY4YEHHs, XpaHEeHHUs, OoOpaboTKH
nH(OpPMALUM, MCIOIb30BaTh HABBIKM PabOTBl C KOMIBIOTEPOM B chepe mnpodeccHOHaAIbHOM

JIeSITeIIBHOCTI
) [IporpammupoBanue. OCHOBBI
[POrPaMMHUPOBAHUS
3 [IporpammupoBanue. OCHOBBI
MPOrPaMMHUPOBAHUS
3 IporpammupoBanue. IIporpamMmupoBanue Ha
si3pIkax AccemOiiepa
3 [IporpammupoBanue. IIporpamMupoBanne Ha
SI3bIKaX BHICOKOTO YPOBHS




TexHonorus nporpaMMUpPOBaHUs
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OCHOBBI TEOPUH YTIPABICHHS

CXCMOTCXHHKA. 3J’IeKTpOTexHI/IKa

Teopust MPUHATHSA pENICHUH

Kommerotepnas rpaduxa

TexHos0rus NporpaMMHpOBaHUs

Teopn;l aBTOMAaToOB

Basbl jaHabIX

B NN

BHCKTPOHI/IKa, OJIEKTPOTEXHUKA u
CXCMOTCXHHKA. QHCKTPOHI/IKa

MHUKPOTIPOLIECCOPHBIE CHCTEMBI

KommbroTepHas rpaduxa

MogenupoBaHue U IPOEKTUPOBAHUE CHCTEM

OCHOBBI TEOPHH YIIPABICHUS

basbl jaHabBIX

MHKpOIPOLECCOPHbIE CUCTEMBI

Teopust IpUHATHUS pEILICHUI

Ceru n TCJICKOMMYHUKAIUU

VYuebHo-uccnenoBarensckas pabora cTyieHTa

DN | W

Hudposas 06paboTKa CUrHAIOB

X QA| Q[ ||| n|n|

Ceru n TEJICKOMMYHHUKAIIUHA

IIK-16 «cmocoOHOCTE OOOCHOBBIBATH TEXHHYECKHE YCIOBHS W 3aJaHHMs HAa MPOCKTUPOBAHHE

annapaTHoro, MporpaMMHOrO M MH(MOPMALOHH
CHENUALHOTO Ha3HAUYCHHS)

oro obecreyeHus ABTOMAaTU3MPOBAHHBIX CUCTEM

W

DJIEKTPOHUKA, JIIEKTPOTEXHUKA, CXEMOTEXHHKA.
CXeMOTeXHHKa

MHUKpPOIPOLECCOPHBIE CUCTEMBI

2

IIporpammupoBanue. OCHOBBI
POrpaMMHUPOBAHUS

MOZ[eHHpOBaHI/IC U IIPOCKTUPOBAHUE CUCTEM

CeTeBbIe TEXHOIOTHH

VY4eOHas NpaKTHKa MO MOJYYEHHIO TTEPBUYHBIX
Mpo(heCCHOHANIBHBIX YMEHHI U HABBIKOB, B TOM
YUCIle IePBUYHBIX YMEHUI M HAaBBIKOB HAyYHO-
HCCJIEIOBATEIbCKOM IEATENBHOCTH

CucreMHOE IPOrpaMMHpPOBAaHUE

| N[N ||

OBM u nepudepuiinbie ycTponcTBa

DIEKTPOHMKA, 3JEKTPOTEXHHUKA, CXEMOTEXHHUKA.
CXeMOTeXHHKa

IIporpammupoBanue. OCHOBBI
POrpaMMHUPOBAHUS

~

Wnrepdeiicel  aBTOMAaTH3UPOBAHHBIX ~ CHCTEM
00paboTk MHGOOPMALIMHK U YIIPABICHHS

IIporpammupoBanue. [IporpammupoBanme Ha
s3bIKax AcceMbiepa

HudopMannoHHble TEXHOIOTHU

Komnunstopst

IIporpammupoBanue. IIporpammupoBanne Ha
SI3bIKaX BBICOKOTO YPOBHS

MHKpOIPOLECCOPHbIE CUCTEMBI

CursanpHbIe IPOLIECCOPHI

TexHonorus nporpaMMUpOBaHUs

CucTeMHOE IPOrpaMMHUpPOBAaHUE

TexHonorus nporpaMMUpOBaHUs

Cuctemsl peaabHOTO BpEMEHHI

MHUKPOTIPOLIECCOPHBIE CHCTEMBI

Teopus cucteM nepenadn HHGOpMAIUH

NN ||~

OHepaHI/IOHHHe CHCTEMBI

3KCH€pTHLIC CHCTCMBI

(=)}

IIpousBojACTBEHHAs MpPAKTHKa [0 ITOJYYCHUIO
npo)eCCHOHANBHBIX ~ YMEHHMH M OmbITa
npoheCcCHOHABHOMN e TEeTbHOCTH

Maremaruyeckuii naker MATLAB

Mertopl iepeaadn AUCKPETHBIX COOOICHMIT

00000 Q[ V[I[I[I[I|

HanexHoctb AaBTOMATU3HUPOBAHHBIX CUCTEM

CucreMHOE NIPOrpaMMHpPOBaHUE

MHKpPOIPOLECCOPHBIE CUCTEMBI

e}

[pousBoacTBeHHAs MpaKTUKa Hay4YHO-
HCCIIeI0BaTENbCKas paboTa

CucreMHOE NporpaMMHpOBaHUE

[cNIENRIEN ] o)

IIpoextupoBanune ACONY

CucremMbl € mapaienbHOW — 00paboTKOi
uHpOpMALUT

Pa3paboTka ¥ cranpapTH3anus MPOrPAMMHBIX
KOMILIEKCOB

Cucremsl ¢ IIPUMCHECHUEM  HUCKYCCTBECHHOI'O
HUHTCJIJICKTa

9

IIpoextupoBanune ACONY

IIK-22 «CcHocoOHOCTh HCMONB30BaTh CICHHUAIBHYIO JIUTEPATYpPy W HAYYHO-TEXHUYECKYIO

HH(OPMALNIO, OTPAXKAIOILYIO JOCTHXKEHHS OTEYECTBEHHOM M 3apyOeXKHOW HayKM M TEXHUKH B

00J1aCTH aBTOMAaTH3ALIMH)

9

ABTOMaTHSPIpOBaHHBIB CHUCTEMBI CIICIHAJIBHOT'O
Ha3HAa4YCHUA

10

[Ipon3BoacTBEeHHAS PEIAUTUIOMHAS PAKTHKA

1

Mudopmaruka

3

DNeKTPOHHKA, JNEKTPOTEXHHUKA u

IK-25 «cnocoGHOCTh K COCTaBIEHHIO 0030pOB M OTYETOB IO pe3ylbTaTaM HPOBOAUMBIX

HCCIIEIOBAHUi, pa3pabOoTKe PEKOMEHIAIMI IO NPAKTHYECKOMY HCIIOJIb30BAHUIO IOJTYYEHHBIX

pe3y/IbTaToB»

‘ Wudopmaruka
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- aPTYMEHTHPYET Hay4YHBIC OJIOKEHUS,
- IEJIAET BBIBOBI M 0000IIEHNS;
- BJIQJICET CHCTEMOM CrIelHaIn3UPOBAHHbIX OHSTHH.

- 00y4aromuiicss yCBOWJI TOJIbKO OCHOBHOW MPOTPaMMHBIA MaTepual,
110 CYIIECTBY W3JIaraeT €ro, ONMHpasch Ha 3HAHUS TOJBKO OCHOBHOM
JIUTEPATYPBI;

«YIOBJIETBO- | - JIOIyCKAaeT HECYIECTBCHHBIC OIIMOKN U HETOYHOCTH;
55<K<69 | puTensHO» | - MCHBITBIBAET 3aTPYyAHEHHs B NPAKTHYECKOM MPUMEHEHHH 3HAHMN
«3aYTeHO» | HATIPABJICHUS,

- c1ab0 apryMeHTHPYET HAYYHbIC MOIOKCHHIS;
- 3aTpyaHseTcs B popMyIHpOBaHUH BBIBOJOB 1 0000OLICHUIA;
- YaCTUYHO BJIAJICET CHCTEMOI ClICHUATN3UPOBAHHBIX OHSATHI.
- 00ydYalolMiCs HE YCBOWJI 3HAYMTEIbHOM YacTH HPOrpaMMHOIO
Marepuana;

«HEYJIOBJIETBO | -  JOIMYCKAeT CYLIECTBEHHbIC OMIMOKA M  HETOYHOCTH  IIPH

K<sa4 PUTENBHO» | pAacCCMOTPEHUH MPOOIIeM B KOHKPETHOM HallpaBJieHHH;
«HE 3aYTEHO» | - MCTIBITBHIBACT TPYIHOCTH B IPAKTHYSCKOM [TPUMEHEHUH 3HAHHH;

- HE MOJKET apryMEHTHPOBATH HAYYHBIE MOJIOKEHHMS;
- He (hOPMYIIHPYET BBHIBOJIOB U OOOOIIICHHIA.

10.4. TunoBble KOHTPOJBHBIC 3aJaHUS UM HHBIC MaTEPUAIbIL:
1. Bonpocs! (3agaun) uist sx3amena (tadnuna 16)

Tabnuia 16 — Borpocs (3aaun) Asst 5K3aMeHa

3 DNeKTpOoHUKa, INEKTPOTEXHUKA u
CXEMOTEXHHUKA. DJIEKTPOTEXHHUKA

4 Komnerotepnas rpaduka

4 Teopus aBTOMaTOB

4 DNeKTpOHHUKa, INEKTPOTEXHUKA u
CXEMOTEXHHUKA. DJIEKTPOHUKA

5 Komnsrotephas rpaguka

5 OCHOBBI TEOPHU YIIPABIEHUS
Teopust MpUHATHS pELICHUHA

5 DNeKTPOHHUKA, DIEKTPOTEXHHKA, CXEMOTEXHHUKA.
CxeMOTeXHHKa

6 MHKpOIPOLECCOPHbIE CUCTEMBI

6 MonenupoBanue U NPOEKTUPOBAHHE CUCTEM

6 CucreMHOE TPOrpaMMHPOBaHUE

6 OBM u neputepuiiHbie ycTpoicTBa

6 ONeKTPOHUKA, DIEKTPOTEXHUKA, CXEMOTEXHHKA.
CxeMOTeXHHKa
MHKpPOIPOLECCOPHBIE CUCTEMBI

7 CucreMHOe NporpaMMHpOBaHUE

3 Kommnerotepnas obOpaboTka
9KCIIEPHUMEHTANBHbIX JAHHBIX

8 Hane:xxHOCTh aBTOMAaTH3UPOBAHHBIX CHCTEM

g IIpousBoxacTBeHHAs MPaKTUKA Hay4HO-
ucceoBarenbekas padora

10 IIpousBoacTBEeHHAs MPEIAUIUIOMHAS IPAKTUKA

10.3. B kauecTBe KpHUTEPUEB OLIEHKH YPOBHs C(HOPMHPOBAHHOCTH (OCBOCHHS) Yy OOYYarOIIMXCS
KOMICTCHIMI MPUMEHSIETCs IIKajJa MOAYJIbHO—PEHTHHIOBOW CHCTEMbI yHUBepcHuTeTa. B Tabuuie
15 mnpencraBnena 100—6amnpHas u 4-0ajmbHash KAkl Ui OLEHKH C(HOPMUPOBAHHOCTH

KOMIIETEHIUH.
Ta6auua 15 —Kpurepuu oueHKH ypoBHs chOPMUPOBAHHOCTH KOMIICTEHIIMI
OneHKa KOMITETCHII
100- .
4-OarpHast Xapaxrepuctrika chOpMUPOBAHHBIX KOMIICTEHIIHH
OaribHast
IKana
LIKaIa
- oOyuaromuiicst r1y0OKO M BCECTOPOHHE YCBOWJ HPOrPaMMHbIH
MaTrepHan;
- YBEPEHHO, JIOTUYHO, ITOCJIE0BATEIFHO U TPAMOTHO €TI0 U3JIaraer;
- ONMpAasCh HA 3HAHUS OCHOBHOI M JONOJHHUTENBHON JUTEPATYypBHI,
85<K<100 COTIIIHOY 1 e cHo MPUBS3BIBAECT YCBOCHHBIC HAYYHbIE MOJIOKEHMS C MPAKTUUECKON
(GAMICHOY | 1 eaTenbHOCTBIO HAIpPaBIICHUS,
- yMeno 000CHOBBIBAET U ApPIyMEHTHPYET BBIABUTAEMbIE UM HIIEH;
- JIeJIaeT BBIBOJBI U 0000IEHNS;
- CBOOOJIHO BJIAJICET CUCTEMOW CHEeLHAIN3UPOBAHHBIX TIOHATHUIA.
- 00yYarOIHIACS TBEPO YCBOWII IPOrPAMMHBIN MaTepHal, TPAMOTHO U
[0 CYIIECTBY M3JlaraeT €ro, ONHpasCh Ha 3HAHUS OCHOBHOI
70<K<s4 «XOpOLLO» | JIUTEPATYPBI; .
«3a4TeHO» | - HE JIOIYCKAET CYIIECTBEHHbBIX HETOUHOCTEH;
- YBSI3BIBACT YCBOGHHBIE 3HAHUS C IPAKTHYECKOW IEATEIBHOCTHIO
HaIpaBJIeHUs;

Ne n/m Ilepeuens Bonpocos (3aa4) 11 SK3aMeHa
1 0030p pbiHKa 8-U pa3psAHBIX OJHOKPUCTAILHBIX MUKPOKOHTPOJLICPOB
2 CemeiicTBa OTHOKPHCTAIBHBIX MUKPOKOHTpOIepoB ¢upmbl Microchip Technology.
OcHoBHble napameTpsl PIC-koHTpOILIIEpOB
3 YcnoBHble 0603HaueHus1 PIC-xoHTpOmIEpoB
4 00630p apxutextypsl PIC16F84
5 VYcnosuoe o6o3naueHue PIC16F84. HazHaueHue BBIBOIOB.
6 Crioco65! popmupoBanus TakToBOM gacToTs! 11t PIC16F84
7 Crpykrypa koHpurypaunonsoro ciosa PIC16F84
8 Crpykrypa onepatuBHoi namstu PIC16F84
9 Peructp STATUS PIC16F84
10 Peructp OPTION PIC16F84
11 Cucrema komanj PIC16F84
12 Pabora ¢ maccuBamu B noctosiHHoM namsiti PIC16F84
13 Pa6ota c maccuBamu B oneparuBHoii namsatu PIC16F84
14 Makpocs! B accemOnepe PIC16F84
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2. Bonpocs! (3agaun) i1 3aueta / quddepeHnIupoBaHHOro 3a4dera (Tabnuna 17)

Ta6muia 17 — Borpocsr (3amaun) asist 3auera / mudd. 3auera

Ne ni/mt

ITepeueHs BompocoB (3agaq) A 3auera / auddepeHIPOBAHHOTO 3a4eTa

Y4eOHbIM MIaHOM HE MPEyCMOTPEHO

3. Tembl M 3afaHHe Ul BBIIIOJHEHHS KypCOBOH pabOThl / BBIMONHEHHS KypCOBOI'O IPOEKTa
(Tabmuna 18)

Tabmuua 18 — IlpumepHsIi mepeueHb TEM /sl BBIIOJHEHUS KypCOBOW PabOTHI / BBIMOIHEHHS

KypCOBOT'O IIPOEKTa

Ne i/t

ITpuMepHBIit epedeHb TeM AJIs BBIIOJIHEHUs! KypCOBOM PabOThI / BHITOIHEHUS
KypCOBOT'O IIPOEKTa

Yacrte 1. Beibop B menro. 2 sipyca. [lepBblii- 5 31-T0B, Bropoii — 3 an-ta. [locie Bei6opa
HIDKHEro ypoBHSI — 3BOHOK. T.e. MpUMEpPHO Kak B COTOBOM TenedoHe. (Hampumep: B
nepBoM sipyce 5 Qamunmii, BO BTOpOM sipyce — Ul Kaxnoi ¢amummu 3 TenedoHa
(mom., pab., M00.), BEIOOp TenedoHa — UMUTALHS TEJl. 3BOHKA)

Yacts 2. CoxpaHeHHE BO BHEIIHEH JSHEPrOHE3aBUCUMON MAaMITH MPOMEXYTOYHBIX
JIAHHBIX U MOCJIETHEr0 pe3yibrara paboThl mporpaMmbl. CBsA3b C BHEIIHEH MaMsAThIO —
1o mpotokoay 12C.

Yacte 1. BBoguTcs mecTHaanaTepuyHOe YUCIO B BepxHeil cTpouke. [Ipu Hakathu Ha
KHOIIKY-OKOHYaHUE BBOJIA M B HIDKHEW CTPOKE JOJDKHO mosiBUTCS 10-M4yHOE wmcIo,
paBHOE BEpXHEMY.
Yacte 2.CoxpaHeHHE BO BHELIHEH OSHEPrOHE3aBUCHMOM MaMATH HPOMEKYTOUHBIX
JTaHHBIX | TOCJIEJHEr0 pe3yibTaTa paboTsl mporpaMmel. CBs3b C BHELIHEH MaMATHIO —
o mpoTokoy 12C.

Yacte 1. Peknama — opranu3oBarh OCryliyr0 CTPOKy. l-si KHOMKa yIpPaBiseT
HarpaBjieHHeM Oera , KH.2 — NepPEeBOAUT CTPOKY BBEPX WM BHM3, 3-1 KHOINKA PEKUM
IUKJIMYECKOTO CJIIBHTa, KOTJa B CTPOKH OOBEAMHSIOTCS B OIHY JIMHHYIO 32-X
CHMBOJIBHYIO CTPOKY, I10 KOTOPOH LUKIMYECKH IBHKETCS PEKIaMHast CTPOKa.

Yactp 2.CoxpaHEHHE BO BHEIIHEH AHEPrOHE3aBUCHMOW MaMATH HPOMEXYTOYHBIX
JTAaHHBIX W TIOCIIEJHET0 pe3yibTaTa paboTsl nporpaMmel. CBs3b C BHELIHEH MaMATHIO —
1o npotokoay 12C.

Yacte 1. BBoa u npeobpa3oBaHre ABOMYHOTO Yucia (B MEPBOil CTPOKE) B AECATUUHOE
(BO BTOpOH CTpOKE)
Yacte 2. CoxpaHeHHEe BO BHEIIHEH JHEPrOHE3aBHCHMOIl MAaMATH MPOMEKYTOUHBIX
JAHHBIX M [OCJIEAHEro pe3yibrata paboTsl mporpaMmsl. CBs3b ¢ BHEIIHEH MaMSATHIO —
o portokoay 12C.

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

Yactp 2. CoxpaHeHHE BO BHEIIHEW HSHEPrOHE3aBUCHMON MaMSTH MPOMEXYTOYHBIX
JTAaHHBIX W TOCJIEJHEr0 pe3yibTaTa paboThl mporpaMmel. CBs3b C BHELIHEH MaMATHIO —
1o npotokoay 12C.

15 Mmuranus BHemHux coosiTuii B MPLAB

16 Mexanun3sm npepsiBanuii B PIC16F84

17 Peructp INTCON B PIC16F84

18 Twumnet copocos B PIC16F84

19 Pa6ota ¢ snepronesasucumoit namateio B PIC16F84

20 Pab6ora PIC16F84 B pexume Sleep

21 Opranuzanys aCHHXPOHHOM Mocie1oBaTenbHOM nepenauun naHubix aus PIC16F84
22 OcHoBHble XapakTepuctuku cemeiicrsa PIC16F87x

23 Buytpennss ctpykrypa PIC16F87x

24 Onucanune BeiBo10B PIC16F87x

25 Opranmsanus namst [13Y PIC16F87x

26 Opranmanus namsta O3Y PIC16F87x

27 Peructp STATUS PIC16F87x

28 Peructp OPTION PIC16F87x

29 Peructp INTCON B PIC16F87x

30 Ocob6ennoctu BeinoiHeHust komanabl GOTO B PIC16F87x
31 Oco6ennocty BeinoiaHeHns komanasl CALL B PIC16F87x
32 Pabora raiimepa-cuetunka TMRO B PIC16F87x

33 Pa6ota raiimepa-cuerunka TMRO B PIC16F84

34 Pabora raiimepa-cuetunka TMR1 B PIC16F87x

35 Pabora raiimepa-cuetunka TMR2 B PIC16F87x

36 Crpykrypa KoHburypanuonHoro ciosa TICON

37 Crpykrypa koHpurypanuonsoro ciosa T2CON

38 Pexxumbl pabotel CCP-monyinst

39 Pexxum Capture CCP-monyns

40 Pexum Compare CCP-monyins

41 Pexxum PWM CCP-monyst

42 Opranuzanus aCHHXPOHHOM mocienoBarenbHocTy nepenaun B PIC16F87x

Yacts 1. YrnopsimounBanue 1udp B cTpoke. MicxoqHoe 4ncio (AecsTu4HOe) BBOAUTCS B
BepxHei ctpoke. 1o OKOHUaHHK BBOJIA B HIDKHEH CTPOKE MOSIBISIETCS YIIOPSII0YCHHBII
Habop udp 3TOro vymcina. (0. 3aJaHue - BEIOPOCUTH OJMHAKOBBIC HU(DPHI)

Yacte 2. CoxpaHeHHE BO BHELIHEH JHEPrOHE3aBUCHMOM MaMATH HPOMEXYTOUYHBIX
JIAHHBIX M MOCJIETHEr0 pe3yibrara paboThl nporpaMmbl. CBs3b C BHEIIHEH MaMsThIO —




1o npoTtokoixy 12C.

20

Yacte 1. BrBomutcs ctpoka “BOSS” B cepemmHe BepxHed cTpoku. KHomkamm
OCYIIECTBIISIETCS CIIBUT CTPOKHU B YETHIPEX HANpaBIeHUAX. Bce caBUru LUKIM4eckue.
Yacte 2. CoxpaHeHHE BO BHEIIHEH >HEPrOHE3aBHCHMOH IaMSITH IPOMEKYTOYHBIX
JIAHHBIX M MOCJIETHEro pe3yibrara padoThl mporpaMMbl. CBs3b C BHEIIHEH MaMsThIO —
1o nporokoiy 12C.

OTpa)XEHHEM MOCie0BaTebHOCTH 1Mbp. (Hanpumep : uucna 127556 wu 655721 -
3BOHOK)

Uacte 2. CoxpaHeHHE BO BHEIIHEW JHEPrOHE3aBUCHMOM MaMSATH HPOMEKYTOUYHBIX
JIAHHBIX U MOCJIETHEro pe3yibrata paboThl nporpaMmbl. CBsA3b C BHEIIHEH MaMATbIO —
o nporokoiy 12C.

Yacts 1. BBoauTCst 4ncio, KOTOpoe pacleHuBaeTcs Kak aecatuynoe 3Hauenue ASCII —
kona (B unrepsane 30..50). Ha BTopoii cTpoke 0TOOpakaeTcs CUMBOJ C TAKUM KOZOM.
MOXHO BBOIUTH HECKOJIBKO 4YHCEN HOAPSI, NMPH 3TOM BCE, YTO PaHEE BBIBEIEHO,
CZIBUraeTcs BIPABo.

Yacte 2. CoxpaHeHHE BO BHEIIHEW OJHEPrOHE3aBUCHMOHN MaMATH MPOMEKYTOUHBIX
JIAHHBIX M MOCJIEAHEro pe3ysbTaTa paboThl mporpaMmel. CBsA3b ¢ BHEIIHEH MaMATHIO —
1o nporokoiy 12C.

16

Yacte 1. BBomstcs umcino B BepxHeill crpoke. Bo BTOpoil cTpoke Hajgo BbIBECTH
coobmenne - mpocroe 310 yuciao win HeT. (Umcmo <999. Mcnomnp3oBaTh CIHMCOK
HPOCTHIX drcen 10 31 U NpoBepsTh UX KaK JASIUTENH BBEJICHHOIO YHUCIIA. )

Yacts 2. CoxpaHeHHE BO BHELIHEH SHEProHE3aBUCHMOI MaMATH NPOMEKYTOUHBIX
JAHHBIX M IOCIEIHEro pe3ylbTaTa paboThl mporpaMMel. CBsA3b ¢ BHEIIHEH MaMATHIO —
1o npotokoay 12C.

Yacte 1. B BepxHell crpoke BbIBOAMTCS (paza (Jr0bas - NPUAYMaTh CaMuM).
KHonkamu Kypcop MNOABOAMTCS MNOA HYXKHYIO OyKBY, KOTOpas IHpH €€ BbIOOpe
OITyCKAaeTCsl Ha HIDKHIOI CTPOKY M CHIBHIAaeTCsl BIUIOTHYIO K JIEBOMY Kpaio (K paHee
BBIOpaHHBIM OyKBaM), Tie GOpPMUPYETCS CIOBO U3 BHIOPAHHBIX OYKB.

Yacte 2. CoxpaHeHHE BO BHEIIHEH JHEPrOHE3aBUCHMOHN MAMATH MPOMEKYTOUHBIX
JIAHHBIX M [TOCJIEHEro pe3yiabrara paboTsl MporpaMMbl. CBs3b C BHEIIHEH NaMsATbiO —
1o iportokoiy 12C.

17

Yacte 1. Tect peakiun yenoseka. C MOMOIBIO TeHEpaTOpa MCEBAOCTYyYaHbIX YHCEN
OpPraHM30BaTh BBIBOJ CIIy4alHBIX JBOMYHBIX YHCEJ B BEPXHIOI CTPOKY. Bpewms
¢ukcanmu yucia — 1 cexk. 3a 3TO BpeMs HaJ0 ONPENEIMTh YETHO WIM HET YHCIO
€IMHUIl B YMCJIC U HAXKaThb OJHY U3 JBYX KHOMNOK. [Ipy HempaBMJIbHOM HaXaTUH —
3BOHOK. Bo BTOpOIi CTpOKE BHIBOAATCS YHCIIA MIPABUIIBHBIX M HETIPABIWIIBHBIX HAXKATHH.

Yacte 2. CoxpaHeHHE BO BHEIIHEW JHEPrOHE3aBUCHMOM MaMSATH HPOMEKYTOUHBIX
JTAaHHBIX M MOCJIEIHEr0 pe3yibTraTa paboThl nporpaMmel. CBs3b C BHELIHEH MaMSITHIO —
o mportokoiy 12C.

10

Yacts 1. BBoguTes 1mecTHaIUATEPUUHOE YKCIO B BepXHel crpouke. IIpu Haxkatun Ha
KHOIIKY-OKOHYAaHHME BBOJA M B HI)KHEH CTPOKE MOSIBIAETCS JBOMYHOE YMCIIO, PABHOE
BEpXHEMY.

Yacte 2. CoxpaHeHHE BO BHEIIHEH JHEPrOHE3aBUCHMOM MaMATH HMPOMEKYTOUHBIX
JIQaHHBIX M TOCJIETHEr0 pe3ysibTata paboThl nporpaMmbl. CBs3b C BHELIHEH MaMSATHIO —
o mpoTokoiy 12C.

11

Yacrp 1. BBoguTCs 1IecTHAUATEPUYHOE YKHCIO B BepxHei crpouke. [Ipu Haxkatun Ha
KHOIIKY-OKOHYaHHE BBOJa M B HIDKHEIH CTPOKE MOSBISIETCS 8-pHYHOE YHCIIO, PaBHOE
BEpXHEMY.

Yactp 2. CoxpaHeHHE BO BHELIHEH JHEPrOHE3aBHCHMOI MAMATH MPOMEKYTOUHBIX
JAHHBIX M MOCJEAHEro pe3ynibrata paboTsl mporpamMmel. CBs3b C BHEIIHEH MaMSTHIO —
1o nportokoay 12C.

Yacts 1. Tecr peakunu genoBeka. C moMompi0 reHepaTopa MCeBIOCTyYaliHbIX YUCET
OpraHM30BaTh CIIy4yaiHbIN BBHIBOJ CJIOB “NIeBasi KHOMKA” U “‘mpaBas KHOmkKa”. Bpems
nokasza cioBa — 0.5 cek. 3a 9To BpeMsl Hajo HaXKaThb OAHY M3 JIBYX KHomok. Ilpu
HETIPaBWJIBHOM Ha)KaTHH — 3BOHOK. Bo BTOPOIl CTpoKe BEIBOASATCS YMCIIA IPABHIBHBIX
1 HEeNPaBHJIBHBIX HAXATHI.

Yactp 2. CoxpaHeHHE BO BHEIIHEW SHEPrOHE3aBUCHMOW MaMSTH MPOMEXYTOYHBIX
JIAHHBIX U MOCJIETHEr0 pe3yibrara paboThl mporpaMmbl. CBs3b C BHEIIHEH MaMsAThIO —
1o mpotokoay 12C.

12

Yacte 1. BBoauTcs BocbMepuuyHOE 4HMCIO B BepxHeil crpouke. [Ipm Haxkatum Ha
KHOIIKYy-OKOHYaHHE BBOJA M B HIDKHEH CTpoke mosBisiercs 10-wdHOE umcio, paBHOE
BEpXHEMY.

Yactp 2. CoxpaHEHHE BO BHEIIHEHW HSHEPrOHE3aBUCHMOW MaMSATH MPOMEXYTOYHBIX
JIAHHBIX M MOCJIETHEro pe3yibrara padoThl mporpaMMbl. CBs3b C BHEIIHEH MaMsThIO —
110 npoTtokoxy 12C.

19

Yacte 1. Tect peakiuu yenoseka. C MOMOIBIO TeHEpaTOpa MCEBAOCTYyYaHbIX YHCEN
OpraHu30BaTh Clly4aliHbIl BBIBOJ CJIOB “JieBas KHOMKA” M “mIpaBas KHOIKa™.
Wsmepsiercst Bpemss [0 HaXaTHs Ha TPAaBWIBHYIO KHONKY. Bo BTOpoil cTpoke
BBIBOAUTCS CPEJIHEEe BPeMsl PEakMH (B AECATHIX JONISAX CEKYHJIbL.)

Yacte 2.CoxpaHeHHE BO BHELIHEH 3HEProHE3aBUCHMOH IaMATH IPOMEKYTOUHBIX
JIAHHBIX U MOCJIETHEr0 pe3yibrara paboThl mporpamMmbl. CBs3b C BHEIIHEH MaMsAThIO —
o portokoay 12C.

13

Yacte 1. BBomuTcs BocbMepHYHOE 4YHCIO B BepxHed cTpouke. Ilpu Haxatum Ha
KHOIIKY-OKOHYaHUE BBOJAA W B HIDKHEW CTPOKE IOSBISIETCS TPOMYHOE YHCIIO, PAaBHOE
BepxHeMy. Ecnu He nomeraercst B CTpOKY — 3BOHOK.

Yacte 2. CoxpaHeHHE BO BHEIIHEH JHEPrOHE3aBUCHMOM MaMATH HMPOMEKYTOUYHBIX
JTAaHHBIX ¥ TIOCIIETHEr0 pe3ysbTaTa paboThl MporpaMmbl. CBs3b C BHENIHEH MaMATHIO —
1o poTtokoiy 12C.

20

Yactp 1. Crioxxenue 1Byx unces. BBox mepBoro uucia B nepBoil cTpoke, BTOPOro - BO
BTOPOH, pe3ysbTaT — BO BTOpoil. Ecim pe3ynbrar He momeraercss BO BTOPYIO CTPOKY -
3BOHOK.

Yactp 2.CoxpaHEHHE BO BHEIIHEW AHEPrOHE3aBUCHMOW MaMATH HPOMEXYTOYHBIX
JIAHHBIX U MOCJIETHEr0 pe3ynbrara paboThl mporpaMMbl. CBs3b C BHEIIHEH MaMsThIO —
1o mpotokoay 12C.

14

Yacte 1. Bogsres nBa uncna. [lepBoe — B BepxHe#l CTpOKE — BTOpPOE — B HIDKHEI.
TpeOyercst onpenenuTs, MOXXHO JIM BTOPOE IOJYYHTh M3 IEPBOIO IEPECTAHOBKOI
mudp. Ecnu na — 3BOHOK.

Yacte 2. CoxpaHeHHE BO BHEIIHEH JHEPrOHE3aBUCHMOM MaMATH HPOMEKYTOUYHBIX
JIAaHHBIX M TOCIIETHEr0 pe3ysbTata paboThl nporpaMmbl. CBs3b C BHELIHEH MaMATHIO —
110 mportokoiy 12C.

21

UYacts 1. Beruntanue aByx umcesn. BBog mepBoro 4rcia B mepBOi CTPOKE, BTOPOTO - BO
BTOPOH, pe3yJbTaT — BO BTopoi. Eciu pesyibrar He momeruaercs BO BTOPYIO CTPOKY -
3BOHOK.

Yacte 2. CoxpaHeHHE BO BHELIHEH JHEProOHE3aBUCHMOM MaMATH HPOMEXYTOUYHBIX
JTAaHHBIX W MOCJIEHEr0 pe3yibTraTa paboThl nporpaMmel. CBs3b C BHELIHEH MaMSITHIO —
o mpoTokoy 12C.

15

Yacts 1. BBonarcs aBa uucna. IlepBoe — B BepxHeHl CTpoke — BTOpPOE — B HMXKHEH.
Tpebyercs omnpenenutb, MOXKHO JIM BTOPOE MONYYUTh M3 MEPBOTrO 3epKadbHBIM

22

Yacte 1. Jlenenue (LenouucieHHOE) AByX uMceld. BBox mepsoro umcna B nepBoit
CTPOKE, BTOPOTO - BO BTOPOM, pe3yibTaT — BO BTOPOi cTpoke. IIpu HeHyneBoM ocTaTke
— KOPOTKHI 3BOHOK.
Yacte 2. CoxpaHeHHE BO BHEIIHEW JHEPrOHE3aBUCHMOHM MaMATH HPOMEKYTOUHBIX
JIAHHBIX Y MOCJIETHEro pe3yibrara paboThl nporpaMmbl. CBsA3b C BHEIIHEH MaMATbIO —
o nporokoiy 12C.




21

23

Yacte 1. OmpeneneHue Hanuuusi 3aaHHOrO ¢parMeHTa B MaccuBe. BBon mepBoro
4yuclla B NEpPBOH CTPOKe, BTOpPOro - BO BTOpoil. Ecnm Bropoe uucio sBisercs
(parmenTom miepBoro — kopoTkuii 380HOK. (Hanpumep: nepsoe uncio 11345832996 ,
BTOpoe 329 - 3BOHOK)

Yacte 2. CoxpaHeHHE BO BHEIIHEH >HEPrOHE3aBHCHUMOH IaMATH IPOMEKYTOYHBIX
JIAHHBIX M MOCJIETHEro pe3yibrara padoThl mporpaMMbl. CBs3b ¢ BHEIIHEH MaMsThIO —
1o nporokoiy 12C.

22

Ne n/n IIpumMepHbIii epedeHb BONPOCOB I TECTOB

YueOHbIM IIAHOM HE IPEyCMOTPEHO

24

Yacte 1. BBom pecstuunoro uucna. Ecnmu umdpsl B HEM yNopsiIOYeHbI IO
BO3PACTaHHIO — KOPOTKHH 3BOHOK, MO YOBIBAHUIO — JIBA 3BOHKA, €CIIH JPYroe — OJUH
JUTMHHBIA 3BOHOK.

Yacte 2. CoxpaHeHHE BO BHEIIHEH JHEPrOHE3aBUCHMOM MaMATH HMPOMEXKYTOUYHBIX
JTAaHHBIX ¥ TIOCIIETHET0 pe3ysbTaTa paboThl MporpaMmbl. CBs3b C BHENIHEH MaMATHIO —
1o poTtokoy 12C.

5. KoHTposbHBIC U IIPAaKTUUECKUE 33141 / 3a1aHusl 0 AucuuIuInHe (Tabmuna 20)
Tabmnuia 20 — [IpumepHsIil epeveHb KOHTPOJIbHBIX U MPAKTUUECKHUX 3a1a4 / 3a1aHui

Ne n/m ITpumepHSIil HepedeHb KOHTPOIBHBIX U IIPAKTHYECKUX 3a/1a4 / 3aJaHui

Y4eOHbIM MIaHOM HE MPEyCMOTPEHO

25

Yacte 1. BBox mecstuunoro umcia. Bo BTOpoil cTpoke — cymMMa BBEIACHHBIX HUGD.
Ecnu cymma okanunBaetcs Ha 0 - OJMH AJTUHHBIN 3BOHOK.

Yacte 2. CoxpaHeHHe BO BHEIIHEH >HEPrOHE3aBHCHMOH IaMATH IPOMEKYTOYHBIX
JIAHHBIX H MOCJIETHEro pe3yiabrara padoThl mporpaMMbl. CBs3b C BHEIIHEH MaMsThiO —
1o nporokoiy 12C.

26

Yacte 1. BBogares 8 npecsituunbix mudp. Onpenenuts, ecTh 1M TpolKa nudp, KoTopas
B cymme jaer yucio 20. Ecnu ecth — BbIBeCTH 3TH TpH LUQPBI BO BTOPOil CTPOKE U
OJIMH JUTMHHBIA 3BOHOK.

Yactp 2. CoxpaHEHHE BO BHEIIHEW HSHEPrOHE3aBUCHMOW MaMATH MPOMEXYTOYHBIX
JTAaHHBIX ¥ TIOCIIETHET0 pe3ysbTaTa paboThl MporpaMmbl. CBs3b C BHENIHEH MaMATHIO —
1o npotokoay 12C.

27

Yactp 1. Brogsarcs 8 pecaruunbix mudp. OnpenenuTs, TpU HanOosbiIne HUPHI,
BeiBect 3TH TpU LE(pPHI BO BTOPOM CTPOKE M JaTh CTOJIBKO KOPOTKHX 3BOHKOB,
KaKoBa MakcHMasbHas mudpa.

Yacte 2. CoxpaHeHHE BO BHEIIHEH JHEPrOHE3aBUCHMOHM MaMATH MPOMEXKYTOUYHBIX
JIAHHBIX M MOCJIEHEro pe3yibrara paboTsl nporpaMMbl. CBs3b C BHEIIHEH MaMsThIO —
1o mpoTtokoiy 12C.

28

Yacts 1. BBomsarcst 8 necstuunbix uudp. BbiBectd HeueTHble HUQpPBI BO BTOPOit
crpoke. Eciiu uX HeT, TO OAWH AJHHHBIA 3BOHOK.

Yacte 2. CoxpaHeHHE BO BHEIIHEH >HEPrOHE3aBUCHMOH IaMSITH IPOMEKYTOYHBIX
JTAaHHBIX H TOCICIHEr0 pe3ysbTata paboTel mporpammbl. CBsi3b C BHEUIHEH MAMSITHIO —
1o nporokoiy 12C.

29

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

Yacte 2. CoxpaHeHHe BO BHEIIHEH >HEPrOHE3aBHCHMOH IaMATH IPOMEKYTOYHBIX
JIAHHBIX M MOCJIETHEro pe3ynabrara padoThl mporpaMMbl. CBs3b C BHEIIHEH MaMsThIO —
1o nporokoiy 12C.

30

Yacte 1. BBogutcs uncio u3 6 uudp, 3aTem BBOAUTCs BTopoe uucio. Hago mogenuts
IIepBOE HAa BTOPOE M BBIAATH COOOIIEHME :@ PE3yJNbTaT NENeHUS — XXXX.XxX. Ecmm
pe3yJbTaT AeNeHHS 1IEblii — 3BOHOK.

Yactp 2. CoxpaHeHHE BO BHEIIHEH HSHEPrOHE3aBUCHMOW IaMATH MPOMEXYTOYHBIX
JTAaHHBIX ¥ TIOCJIETHET0 pe3ysbTaTa paboThl MporpaMmel. CBs3b C BHENIHEH MaMATHIO —
110 mpoTtokoxy 12C.

4. Borpocs! At TPOBEICHUSI MPOMEKYTOYHOM aTTeCTAIlMU MTPU TecTUpoBanuu (Tabmuma 19)

Tabmuua 19 — IIpumepHslii nepeyeHb BONPOCOB JJIsl TECTOB

10.5. Meroauueckue marepHaibl, ONpPEACNSIOUINe MPOLEAYpPbl OLIEHHBAHUS 3HAHUN, YMEHHIA,
HABBIKOB U / HJIM OIBITA AEATEINBHOCTH, XapaKTECPHU3YIOMINX 3TaIbl GOPMHPOBAHHSA KOMIICTCHIIUH,
cozaepxkatcs B ITonoxenusax «O TeKyleM KOHTPOJIE€ yCIEBAEMOCTH M MPOMEKYTOYHON aTTecTalluu
crynentos I'VAII, oOyuwaromuxcs 1o mporpammam Bbicliero obpaszoBaHus» U «O MOmyJIbHO-
pEHTHHIOBOI1 cHCTEMe OLIEHKU KayecTBa y4eOHOH paboTsl cTyneHToB B I'Y All».

11. MeToauyeckue yKazaHus A5 00y4al0mMXCcsl 10 0CBOCHMIO IMCLHUILTUHBI

Llesnpto AMCUUIUTMHBI SBISIETCS — NOJy4YEeHHE CTYACHTAMH HEOOXOJUMbIX 3HAaHMI, yMEHUH U
HAaBBIKOB B O00JIaCTH OJHOKPUCTAJIBbHOH MUKPOKOHTPOJUIEPHOW TEXHUKHM, YTO MNPENOCTaBISET
BO3MOXKHOCTb CTYJEHTaM pa3BUTh, M IPOAEMOHCTPUPOBATH HABBIKM B O3TOH o0OnacTH B
COOTBETCTBUU € OOIIMMH LEJsIMH 00pa30BaTeNbHOM IPOrpaMMbl MOATOTOBKU OakanaBpa, B TOM
YHCIIe UMEIOIUMU NOTUANCIHUIUIMHAPHBIN XapakTep B coorBercTBuU ¢ 11.1.1 PILJ).

Metoauyeckue yKka3aHusi J1s1 00y4aloIMXcs 10 0CBOGHHUIO JIEKIIMOHHOI0 MaTepuaJjia

OCHOBHOE Ha3HA4YCHHE JIEKIMOHHOrO MarepHaia — JIOTMYECKH CTPOIHOEe, CHCTEMHOE,
riyOoKoe U SICHOE H3JI0XKEeHHe yueOHoro marepuana. HazHaueHne COBpEeMEHHOMH JIGKIMU B paMKax
JUCIUIUIMHBL HE B TOM, YTOOBI IIOJNYy4YWTh BCHO HH(POpMAIMIO MO TEME, a B OCBOCHHH
(hyHIaMeHTaIbHBIX TPOOJIEM TUCLUILIMHBI, METOA0B HAyYHOTO MO3HAHMS, HOBEHIINX AOCTHKEHUI
Hay4yHOH Mblciu. B y4eOHOM  mporecce  JIEKIMsS — BBIIOJHSET  METOAOJOTMYECKYIO,
OpraHu3alHOHHYI0 M HH(POpMAIMOHHYI0 (yHKIMHU. JIeKuus packpbiBaeT IMOHATHUIHBIN ammapat
KOHKPETHOIl oOylactv 3HaHMs, €€ mNpoOJeMbl, AAeT LEJNbHOE NPEACTABICHUE O AHUCLUILUIMHE,
[I0Ka3bIBaCT B3aUMOCBS3b C JPYTHMHU JUCHUILIMHAMHU.

[InaHupyeMbl pe3yabTaThl IPU OCBOSHUH 00YYAIOIIUMCSI JIEKIIMOHHOTO MaTepHaa:

— TOJIyYeHHE COBPEMEHHBIX, IIEJIOCTHBIX, B3aMMOCBS3aHHBIX 3HAHWH, YPOBEHb KOTOPBIX
onpenensieTcs [eJeBOl YCTAHOBKOM K KaXK10i KOHKPETHOU TeMe;

— TOJyuYeHHE OIbITa TBOPUECKON pabOThl COBMECTHO C IPEIIOAaBaTEIIEM;




23

— pas3BuTHe  NPOECCHOHATBHO—ACJIOBBIX  KAayecTB, JIIOOBM K  IpeaMery |
CaMOCTOSITEJIbHOTO TBOPYECKOT'O MBIIIUICHHSI.

— MOSABJIEHHE HEOOXOAUMOIO HHTEpeca, HEOOXOIUMOro JJIsl CAMOCTOSTENIbHON paboThl;

— TMOJy4YeHHe 3HaHHH O COBPEMECHHOM YpPOBHE Pa3BUTHs HAyKH U TEXHUKH U O NPOTHO3E
MX Pa3BUTHs Ha OIMKalIINe TOMBI;

— HAy4UTCsS METOJIUYECKH o00padarsiBaTh MaTepuasl (BBLACIATH IJIABHBIC MBICIH H
TOJIOKEHHSI, IPUXOIUTh K KOHKPETHBIM BBIBOJAM, [IOBTOPSTH UX B Pa3IMYHBIX (OPMYIHPOBKAX);

— MOJy4YeHHE TOYHOTO IOHMMaHHMS BCEX HEOOXOIUMBIX TEPMHHOB U ITOHATHH.

CrpyKTypa npeaocTaBIeHHs JCKIIMOHHOIO MaTepraa;

— M3noxxeHne JeKIMOHHOTO MaTepuaa,

— OcBoeHHne TeOPEeTHIECKOr0 MaTepHaia 0 BOIpocaM, IPECTaBICHHBIM B Tabuuie 16

MeTtoauyeckue yKka3aHusi 1J1s1 00y4aroIuXcs M0 NPOX0:KIEHHIO JafopaTopHbIX padoT

B xoze BbinonHeHus 1aboOpaTOpHBIX paboTa 00YUAIOIIUICS JOMKEH YIiIyOUTh U 3aKpeIUTh
3HaAHUs, MPAKTHYECKUE HABBIKH, OBIAJECTh COBPEMEHHOI METOIUKOH M TEXHUKOH YKCIIEPHMEHTA B
COOTBETCTBUM C  KBATU(PUKALMOHHOW  XapaKTEPUCTUKOW  oOydvaromierocs.  BeimonHeHue
J1a00paTOPHBIX PabOT COCTOMT M3 HKCHEPUMEHTANILHO-TIPAKTHYECKOH, pacueTHO-aHaIUTHYECKON
4acTell U KOHTPOJIBHBIX MEPOIPHATUH.

BeimonHenne 1abopaToOpHBIX pabOT OOydYArOUMMCS SIBIISICTCS HEOTHEMIIEMON YacCThIO
N3Y4EHMS] JUCLMIUIMHBI, ONpeAeNnseMOl y4eOHbIM IUIAHOM ¥ OTHOCHTCA K CpEICTBaM,
o0ecrieunBalOIIMM pELIeHHE CIIeYIOIMX OCHOBHBIX 331a4 Y o0yyatomerocs:

— IpHoOpeTeHHEe HAaBBIKOB UCCIIEZIOBAHHS MPOLECCOB, SBIECHUNH H 00BEKTOB, H3y4aeMBbIX B
paMKax JaHHOW JUCLMIUIHHBI;

— 3aKpeIUICHHe, DPa3BUTHE U JETAIN3ALMs TEOPETHMYECKMX 3HAHMI, MOJyYEHHBIX Ha
JIEKLUAX;

— IOJIy4eHHEe HOBOW MH(OPMALUH [0 H3y4aeMO IUCIHILINHE;

— InpuoOpeTeHHe HaBBIKOB CAMOCTOSTENBHOM PabOThI ¢ 1a00PaTOPHBIM 000PYAOBaHUEM U
npubopamu.

3aganue u TpeGOBaHUSI K POBEAEHUIO JIA00PATOPHBIX PadoT

— Kaxpas JIP BbImonmHsieTcss 10 MHAMBUAYAJIbHOMY 3aIaHUIO, BBIIAHHOMY CTYICHTY
nperno/iaBaTenem;

— B 3amanuu 10mkHO OBITH YeTKO chOpPMYIIUpOBaHa 3a/1a4a, BbinosHseMas B JIP;

— Ornucanbl BXOJHBIC ¥ BBIXO/HBIC JaHHBIC JUIsl TpoBeeHus JIP;

— JIP nosKHa BBITIONHATHCS Ha OCHOBE TOJIyYCHHBIX TEOPETUUECKUX 3HAHHSX;

— Brmonaenne JIP MOMKHO OCYIIECTBIATHCS HA OCHOBE METOAMUYECKUX YKa3aHHH,
MPE/IOCTaBIISIEMBIX MTPEOaBaTeIeM;

— JIP nomxHA BBIOIHATHCS B CIICIIMAIN3NPOBAHHOM KOMITBIOTEPHOM KJIACCE U MOXKET
OBITH IopaboTaHa CTYJCHTOM B JIOMAIIHUX YCIOBUSX, ecyiu rno3soisiet [10;

— UWrorom BeimonHenust JIP siBisieTcst OTYET WM JEMOHCTpALUS PE3yIbTaTOB pabOoThI
Npero/iaBaTell0 B OJEKTPOHHOM BHAe (HA YCMOTpEHHE [penojaBareins) u
OeMoHCmpayus pabomosl RPOZPAMMbL HA 1AOOPANMOPHOM MaKeme.

Crtpykrypa u (popMa oTyeTa 0 JJaGopaTopHOii padoTe
— TlocranoBka 3anauu;
— Oco0eHHOCTH pelIeH s U UCIIOIb3yEMble METO/IbI (€CIIM OHU MOTPEOOBAINCH)
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— ;Cxema anropurma

— KomMeHTHpOBaHHBII JTUCTHHT IPOTPaMMBI

— TlporpaMma Ha s13bIKE€ IPOIPAaMMHUPOBAHHS C KOMMEHTapUSIMHU
—  Dajin npoIMBKH A5 Ta00PaTOPHOTO MaKeTa

— Crucok nuTeparypsl

TpebGoBanus k 0popMIIEHHIO 0TYETA 0 1abopaTopHOii padoTe
— JIP mpencTaBisieTcs B IEYATHOM U DJIEKTPOHHOM BHIE;
— JIP momKHa COOTBETCTBOBATH CTPYKTYpE U popMe OTUETA, PEACTABICHHOM BBILIIE;
— JIP momxna wmmerp turynsHbld juct (FOCT 7,32-2001 wm3manms 2008 roma) c
Ha3BaHHEM H TOJIIMCHIO CTY/ICHTA, KOTOPBIH ee caenain 1 opopMu;
— Crygmenr npomxeH 3amutute JIP. OrMmeTka o0 3amuTe MOJDKHA HAaXOAMTHCS Ha
TUTYJIBHOM JINCTE BMECTE C TOJNUCHIO IPEToIaBaTels.
Jlnst BBIMOSMHEHMS J1a0OpPAaTOPHBIX pabOT, MOMMMO YKa3aHHBIX B Tabiaule 8 HCTOYHUKOB,
CTYIEHT MOXET HCIIONIb30BaTh CICAYIOIHE METOAUYECKHE MaTepHalbl, U3JaHHbIC Kadenpoil B
9NIEKTPOHHOM BHJIE:
1. Kosanes C.M. Meroaudeckue ykazanusi K jabopatopHoil padore Nel. O3HakomJeHHE C
UHTErPUPOBAHHOMN cpenoit paspadorku MPLAB — CII6 2005

2. Kosanes C.M. Meronuueckue ykazaHus K jnabopatopHoil pab6ore Ne2,3. M3yuyeHue ocHOB
[IPOrpaMMHUPOBAHUS [T MUKPOKOHTpOLIepoB (upmsr Microchip Technology. — CI16 2005.

3. Koaee C.M1. Meroanueckue ykasaHust K JabopartopHoit pabGore Ned4,5. PaGora c
HpepBIBAHUAMHU, CTOPOXKEBOI! TaltMep, Npeckanep, yHuUBepcalbHblil TaltMep-cueTunk. — CII6
2005.

4. Koanes C.M. Meroauyeckue ykaszaHus K JabopaTopHoil pabore Ne6,7. Pabora c
maccuBamu. Junamudeckast naaukanus. — CI16 2005.

5. Kosanes C.1. Meroauueckue yka3aHus K abopatopHoil pabore Ne§,9. ITocnenoBaTenpHas
nepenada manasix. — CI16 2005.

Mertoauyeckue yka3aHusi sl O0YYAIOIIMXCS IO TPOXOKIEHHI0O KYPCOBOIoO
NPOEeKTHPOBAHUSI/ PA0OTHI

KypcoBoii npoekt/ pabota HPOBOAUTCS C LENbI0 (GOPMUPOBAHUS Y OOYHAIOLIMXCS OIbITA
KOMIUIEKCHOT'O PELICHHs] KOHKPETHBIX 3324 NPO(eCCUOHANBHON e TeIbHOCTH.

KypcoBoii npoexT/ paboTa 1mo3BosseT 00yJaronemMycs:

— CHCTEMaTH3MPOBATh U 3aKPEHHTH MOITYYCHHBIE TEOPETHYECKUE 3HAHUS U IPAKTUYECKHE
YMEHUSI 1O TIPO(PECCHOHATIBHBIM YYEOHBIM IUCHUIUIMHAM M MOAYJSAM B COOTBETCTBHH C
TpeOOBaHUSIMU K YPOBHIO MOJArOTOBKHM, YCTAQHOBJIECHHBIMHM INPOTPaMMOil y4eOHOH AMCLUILUINHBI,
IIPOrpaMMOii HOATOTOBKH CIIEUAIIIICTa COOTBETCTBYIOIIETO YPOBHS, KBAIN(HKALIUH;

— TNPUMEHMTb IOJYYCHHbIC 3HAHUWs, YMEHUs M IPAKTUYECKUH ONBIT NPH pELICHUH
KOMIUICKCHBIX 337124, B COOTBETCTBHH C OCHOBHBIMH BHJIaMH MPO(ECCHOHAIBHON ASSTEIBHOCTH 110
HAIMpPaBJICHUIO/ CHICIUATBHOCTH/ IPOTPaMMe;

—  yriyOHUTh TEOPETHYECKHE 3HAHUS B COOTBETCTBHU C 3aJ]aHHON TEMOM;

— cdopMHpOBaTH YMEHHUS INPUMEHATh TEOPCTUYECKHE 3HAHWS IPH  PELICHHH
HECTaH/apTHBIX 3a]1a4;

— TOpUOOpecTH OMBIT AHAIUTHYECKOW, pPACUYETHOW, KOHCTPYKTOPCKOH paboThl
c(hopMHPOBATh COOTBETCTBYIOIME YMEHHUS;

— cdopmupoBaTh yMeHHs pPabOTBI CO CHELHUAJIBHOW JINTEPATYPOi, CIPaBOYHOM,
HOPMAaTHBHOM M IIPaBOBOM JIOKyMEHTAIMEH 1 HHBIMU HH()OPMAMOHHBIMUA HCTOYHUKAMU;



25

— cdopmupoBaTh yMeHUS (GOPMYIHPOBaTh  JIOTMYECKH OOOCHOBAaHHbBIC — BBIBOJBI,
MPEUIOKEHHS U PEKOMEHIALNY [0 PE3yJIbTATaM BBIIOIHECHHS paboThI;

—  pa3BuTh NPOPECCHOHATBHYIO ITUCBMEHHYIO M YCTHYIO Pe4b 00yYaromerocs;

— pa3BHTh CHCTEMHOC MBIIUICHHE, TBOPYECKYI0 HHHIMATHBY, CAMOCTOSTEIBHOCTD,
OpraHU30BaHHOCTh M OTBETCTBEHHOCTbH 3a IPHHHUMAEMbIC PELLICHHS;

— chopMHpOBaTh HAaBBIKM IUIAHOMEPHOH peryysipHoil  paboThl HaJ  pPEIICHHEM
MOCTaBJICHHBIX 3a/1a4.

CTpyKTYypa NOsSICHUTEJIbLHOI 3alIMCKH KYPCOBOIi padoThl / IpoeKTa

—  ®opmynupoBKa 3a1auu

— Ornucanne BO3MOXHBIX BAapHAaHTOB pEIICHUS IOCTaBIeHHOH 3agaun. O0630p
nutepatypsl. O60CHOBaHHE BBIOOpPA OHOTO U3 METOIOB.

— JleranpHoe paccMOTpeHHe BbIOpaHHOro Meroxa. OnucaHWe MaTeMaTHYeCKUX
METOJI0B, IPUMEHSEMbIX B BRIOPAaHHOM pEIICHUH (€CIH OHH €CTh)

— ®opmupoBaHUE U ONHCAHUE CTPYKTYPHOU CXEMBI yCTPOICTBA.

— Co3nanne u noapoGHOe onucaHue (YHKUHOHAIBHOW M (MJIM) HNPUHLMIHAILHON
CXEMBI yCTPOUCTBA.

— Hanmcanue ¢parmenra mnporpammHoro obecneuenus (1-2  crpaHMumbl  Ha
Accembiiepe).

— 3akmodenue (BBIBOABI IO paboTe)

— Cnucok Ucnoab3yeMon TUTepaTyphl.

TpedoBanus K 0popMIIEHHIO MOSICHUTEIbHOI 3alIMCKU KYPCOBOii padoThl / MPOEKTa

— KypcoBas pabora nmpegocraBisieTcsi B IEYaTHOM M 3JICKTPOHHOM BH/IE;

— KypcoBas pabdota 10/mKHa COOTBETCTBOBATh CTPYKTYpE M (hOpMe MOSICHUTEIBHOH 3aIHCKH
OIMHCAHHOM BBILIE;

— Kypcosas pabora nomxna umeTh TUTYIbHBINA JucT (TOCT 7.32-2001 u3nanus 2008 roxa) ¢
Ha3BaHHEM H TIOJIHUCHIO CTYICHTA, KOTOPBI ee caenan u ohpopMuil.

— CrTyzeHT JOJDKEH 3alllUTHTh KypCOBYIO paboTy. OTMETKa O 3aIluTe JA0JDKHA HAXOJUThCS HA
TUTYJIBHOM JINCTE BMECTE C MOJNUCHIO IIPETIO/IaBaTelsl.

Jlnst BBINOJIHEHHST KypCOBOM pabOThl, IOMUMO yKa3aHHBIX B TabiMIe 8 UCTOUYHHKOB, CTYJEHT
MOJKET HCIOJIb30BaTh CIEAYIONINE METOOUYECKHIE MaTepHaIbl, H31aHHbIe Kadeapoil B 2IeKTpOHHOM
53701 (CH
Kopanes C.M. Meroauueckue yka3zaHHs K BBIIOJHEHMIO J1a00OpPAaTOPHBIX PabOT U KypCOBOTrO
npoexTupoBanus . Onucanue naboparopHoro-omnajgounoro kommiekca JIOK-1 (JIOK-2) .-CII6
2009

MeToauyeckne yKa3aHHsi AJIsl 00Y4alOIIUXCS MO MPOXOKIEHHIO CAMOCTOSTeNbHOI
paboTsl

B xozme BBINONHEHHS CaMOCTOSITENBHON paboThl, OOyYaroLIMHCS BBINOJHAET padoOTy IO
3aJaHUI0 U TIPU METOAMYECKOM PYKOBOJCTBE IIperojiaBarelisi, HO 0e3 ero HenocpeICTBEHHOTO
y4JacTusl.
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B mpomecce BBINOJIHEHHS CaMOCTOATENBHOW pPaboTHI, y oOywaromierocs (opmupyercs
nesiecoobpa3Hoe IUIAHUPOBaHUE PabOvYero BpEMEHH, KOTOPOE MO3BOJISIET UM pa3BUBATh YMCHUS U
HaBBIKM B YCBOGHHMH M CHUCTEMATH3allMH NIPUOOPETaeMbIX 3HAHHUH, oOecriednBaeT BLICOKUH ypOBEHb
yCIEeBaeMOCTH B EPUOJ 00YUEHHUS, TOMOTaeT MONYyYUTh HABBIKU MOBBIICHUS PO(ECCHOHATBHOTO
YPOBHSI.

MertoauueckumMu ~ MaTepHalaMy, HaNpaBISFOIIMHI CaMOCTOSITEIbHYIO  paboTy
00Y4aroMXCs ABISIOTCA Y4eOHO-METOANYECKUH MaTepual o JUCIUILIMHE.

MeToauyeckue yKazaHusi ISl OOYYAIOIIMXCS MO TNPOXOKIEHUIO MPOMEKYTOYHOM
arrecTalun

[Tpomexyrounas aTTeCTALMs o0yuaromuxcs npeycMaTpuBaeT OLICHUBAHHE
MPOMEXYTOYHBIX W OKOHYATENIBHBIX PE3yJbTaTOB OOyuYeHWs 1o aucuuiuinHe. OHa BKIIOYAeT B
ceost:

— 9Kk3aMeH — (opMa OLCHKH 3HAHHH, NOJYYCHHBIX 00YYalOUIMMCS B MPOLECCEe U3YUCHUS
BCEH MUCLMIUIMHBI M €€ YaCTH, HABBIKOB CAMOCTOSTENbHON paboThl, CHOCOOHOCTH NPHUMEHSTh UX
JUIL  PEIISHWs] MNPAaKTHYECKMX 3a7ad. OK3aMeH, Kak IpaBUJO, IPOBOAUTCS B IEPHON
9K3aMCHAIIMOHHON CECCHM W 3aBEepIIAeTCsl aTTECTALMOHHOW OLGHKOH «OTIMYHO», «XOPOLION,
«yIIOBIICTBOPUTENBHOY, «HEYJOBIETBOPUTEILHOY.

CucreMa OLIGHOK MpPH IPOBEICHHUH IPOMEXKYTOYHOH aTTECTAllMd OCYLIECTBISCTCS B
cootBercTBUM ¢ TpeboBanusiMu Ilonokenuit «O TeKymieM KOHTpOJE YCHEBAGMOCTH U
MIPOMEXYTOUHO# arrecTaiuu CcTyAeHToB [ YAIL, oO0yd4aromuxcsi MO MPOrpaMMbl  BBICIIETO
obpazoBanusi» u «O MOIYJIBHO-PEHTHHIOBOW CHCTEME OLEHKH KadecTBa y4ueOHOH paboTsl
cryneHtoB B ['YAII».



Jluct BHEeCEHHS M3MEHEHHH B pabodyro MPOTpaMMy AUCIUIIIHHEL
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JlaTa BHECEHUS
W3MEHEHUH 1
JIOTIOJTHEHUH.

Tloanuck BHecIIETO
HU3MEHEHUS

CopeprkaHre U3MEHEHHUH 1 TOTIOTHEHUN

Jara u Ne

MPOTOKOJIA
3aceJaHus
Kadenpot

Ionmucs
3aB.
Kadenpoit




