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AHHOTAIHA

JucuumiuHa  «MuKponpoleccopHasl — TEXHHMKa»  BXOJUT B BAapUATHBHYIO  4acTb
o0pa3oBaTeNbHOM  NIPOrpaMMBI  ITOJTrOTOBKM  OoOydaromuxcst no cnenuanbHoctd  10.05.03
«MudopmannonHas 0e30MmacHOCTh ABTOMAaTU3MPOBAHHBIX CHCTEM» HAaIpaBJIEHHOCTb
«Ob6ecneueHre MHGOPMALMOHHOH 0E30MaCHOCTH PACIpPEeNeNICHHbIX HH(POPMALMOHHBIX CHCTEM».
Jucnumniuaa peanusyercs kadenpoit Nel4.

JlucuunmirHa HaueneHa Ha (JOPMHUPOBAHKE y BBITYCKHHKA

06menpohecCHOHaTbHBIX KOMITETCHIIHIA:

OIIK-1 «cnocoOHOCTh aHANM3UPOBaTh (U3UYECKUE SIBICHHS U IPOLECCHI, MPHUMEHSITH
COOTBETCTBYIOLIMI MaTeMaTHYCCKHI armapat Juisi popManu3aliy U peuieHns TpoQhecCuOHaTbHbIX
3a1a9y,

OIIK-6 «CrocoOHOCTh HPUMEHATh HOPMATHBHBIC IPABOBbIE aKThl B MPO(ECCHOHAIBHON
JESATEIbHOCTI,

npo(hecCHOHATIBHBIX KOMIIETCHIIMIL:

ITK-10 «CrocoOHOCTh MPUMEHSATh 3HAHHS B OOJACTH DIICKTPOHHUKH M CXEMOTEXHHKH,
TEXHOJIOTHii, METO/IOB M SI3bIKOB ITPOrPAaMMHPOBAHUS, TEXHOJIOTUH CBSA3H U Mepeadn JaHHBIX TIPpU
pa3paboTke MporpaMMHO-AINAPATHBIX KOMIIOHEHTOB 3alUIIEHHBIX aBTOMAaTH3UPOBAHHBIX CHCTEM
B chepe npohecCHOHATBHON AEATCIBHOCTI.

ConepxaHue JUCUMIUIMHBI OXBAaThIBaeT KpPYr BONPOCOB, CBS3aHHBIX C METOAAMHU
MPOEKTUPOBAHUS U PEATH3AIIMU CHCTEM Ha 0a3e COBPEMEHHOH MUKPOIIPOLIECCOPHON TEXHUKH.

[NpenoaaBanue TUCHMILUIMHBI IPEIyCMaTpPUBACT CICAyIOIIUe (GOPMBI OpraHu3anuy yueOHOro
mpollecca:  JIeKIWH, JlabopaTtopHble pabOTBI, CaMOCTOsTETbHAs paboTa  OOydaroIerocs,
KOHCYJIBTAIIUH.

TIporpaMmoii TUCUMIUIMHBI TPEIYCMOTPEHBI CIIEAYIONIME BHIBI KOHTPOJS: TEKYIIUi
KOHTPOJIb yCHEBAEMOCTH, IIPOMEXYTOUHAs aTTecTalys B popMe HK3aMeHa.

O01wast Tpy10eMKOCTh OCBOCHHS TUCIUILUTHHBI COCTABIISICT 4 3a4eTHBIX eUHHMIIbI, 144 yaca.
SI3bIK 00yUYEHHS IO TUCIUILTHHE «PYCCKHID).

1. TlepeyeHb NJIAHUPYEMBIX Pe3y/JbTATOB 00yUeHHS MO JUCHUIITHHE

1.1. Hean npenogaBaHusi JUCUHIIMHBI

Lenpio mpenojaBaHus JAUCUHUIUIMHBL SIBJSETCS MOJyYCHHE CTYJCHTAMH TEOPETHYECKUX H
NPaKTUYECKUX 3HAHUKW Uil (HOPMHUPOBaHHs NPO(ECCHOHAIBHBIX HABBIKOB MPOCKTUPOBAHUS U
peanu3alyuu cCUCTEeM Ha 0a3e COBPEMEHHON MUKpPONPOLIECCOPHOW TeXHHKHU. Teopernyeckas 4acTbh
BKJIIOYACT H3YYCHHE OJHOKPHCTAIBHBIX MHUKPOKOHTPOJUIEPOB, OCOOCHHOCTH WX apXUTEKTyphl H
BHEWIHUX HHTepQeiicoB. [lpakThueckas dYacTh NpearojaraeT I[OCTPOCHHE Ha HX 0ase
YHUBEPCAJbHBIX MHKPOKOHTPOJUICPHBIX CHUCTEM M0 cOopy u 00paboTki HHOOpMALH U
YIIPABIICHHUIO CJIOKHBIMH CHCTEMaMH.

1.2. Ilepeuyenb MIAHUPYEMBbIX Pe3yJIbTATOB 00yUeHHs! 10 JUCUUILIINHE, COOTHECEHHbIX €
IUIAHNPYeMBbIMH pe3yJbTaTaMu ocBoeHus OIl
1.3.
B pesymprare OCBOGHHS JUCHUIUIMHBI OOY4YaroIIWiics MJOJDKEH 00JagaTh  CIEeIYIOIIUMH
KOMITCTECHIUSMHU:
OIIK-1 «CcrmocoOHOCTh aHANIU3UPOBaTh (PU3MYECKUE SIBJICHUS W  HPOLECCHl, HPUMEHSITH
COOTBETCTBYIOIINI MaTeMaTHYEeCKU anmapar Juisi (JopMaInu3alii U peIeHHs MpodecCHOHANIBHBIX
3a/1au»:
3Hath
— CIEeLMATM3UPOBAaHHOE MIPOrpaMMHOE obecriedeHne Ui pa3padoTKu M OTIIAJIKH IPOrpaMM AJIs
MHUKPOKOHTPOJUIEPOB B pa3padaThIBaeMbIX MUKPOITPOLIECCOPHBIX CHCTEMAX.
Ymerts
— NIPUMEHSATH [OTyYCHHBIC 3HAHUS B MHXKECHEPHOI! IIPaKTHKE.
BianeTs HaBbIKaMH
— CONpPSDKEHHMs] COBPEMEHHBIX HMHTEp(EHCOB mepeiauyd HaHHBIX C KOHCTPYHUPYEMBIMH
MHKPOKOHTPOJUIEPHBIMH CHCTEMaMH.
VIMeTh ONBIT e TENBHOCTH
— WCIOJIB30BaHUS 8-pa3psIHBIX MUKPOKOHTPOJUIEPOB Ha puMepe npoaykiuu Microchip.

OIIK-6 «crmocoOHOCTh TPUMEHSITH HOPMATHUBHBIC IPAaBOBBIE aKThl B MPO(ecCHOHATBHON
JIeATETBHOCTH»
3HaTh
— TepPMUHOJIOTHUIO, CHCTEMY ITOHSATHIT ¥ IIPe/ICTaBICHHUHN, HCIIONB3YEMBIX IIPH IIPOCKTHPOBAHUU U
peanu3aliyi MUKPOIIPOLIECCOPHBIX CUCTEM;
yMeTb
— CBOOOJHO KOHCTPYHUPOBAaTh MHKPOIIPOLIECCOPHBIE CHCTEMbI 00pabOTKM HH(OpMaLUU B
peanpHOM MaciuTabe BpeMEHM Ha OCHOBE HECKONBKUX IpelcTaBUTeNel ceMeiicTBa 8-
Pa3psIIHBIX OAHOKPUCTAIBHBIX MUKPOKOHTPOJUIEPOB;
BJIaJIeTh HABBIKAMH
— UCIOJIB30BaHUSI COBPEMEHHBIX OJHOKPUCTAIBHBIX MUKpPOHPOLIECCOPOB JUIS PELICHUS 3ajad
cbopa, 06paboTKH, 0TOOpaXKEeHUS U IIepenadn HHPOopMAaIHY;
— IPUMEHEHUs COBPEMEHHBIX METOJIOB IPOSKTUPOBAHHS MUKPOIIPOLIECCOPHBIX CUCTEM;
UMETb OIBIT JIeITeTbHOCTH
— B 00NacTH HPOCKTHPOBAHHSA COBPEMEHHBIX MHKPOIPOIECCOPHBIX CHCTEM H OTIANKH
MIPOrPaMMHOTO 00ECIICYEHHS.
IK-10 «crnocoOGHOCTh MPUMEHATh 3HaHUS B 00JACTH DIEKTPOHUKU U CXEMOTEXHUKH, TEXHOJIOTHH,
METO/IOB U SI3bIKOB MPOrPAMMHUPOBAHUS, TEXHOJIOTUH CBSI3M M MEpeAadd JaHHbBIX MPH pa3paboTKe
MPOrpaMMHO-aNNapaTHBIX KOMIIOHEHTOB 3allMIIEHHBIX aBTOMAaTU3MPOBAHHBIX CHCTEM B cdepe
PO eCCHOHANBHOM AESTETbHOCTI»:
3HaTh



— KIacCUQUKALMIO, CTPYKTYpY W KOHQUrypamuioo  8-paspsmHblX  OJHOKPHCTAIBHBIX
MHKPOKOHTPOJIEPOB, 00JIaCTH UX MPUMEHEHHS B HHPOPMALIMOHHBIX CHCTEMaX;
— OCHOBHBIC 00JaCTH MPUMEHEHHUSI MUKDPOIPOLECCOPHBIX CHCTEM, HX MPEHMYIIECTBA MEpe
JPYTHMH CIIOCOO0aMH pean3alii cucTeM coopa n 00padoTku nHdopmanum;
yMETh
— HCIIOJNB30BaTh COBPEMEHHBIC IIPOrPAMMHBIC METOABI IMPOCKTHPOBAHHS MPOrPAMMHOIO
obecneyeHust sl OJHOKPHCTAIBHBIX MUKPOKOHTPOIUIEPOB;
— pa3pabaTbIBaTh MOJIEIM KOMIIOHEHTOB MH(OPMAIIMOHHBIX CUCTEM, BKJIIOYas MOJENN Ha Oase
MHKPOIIPOIIECCOPHBIX CHCTEM;
BJIaJICTh HABBIKAMH
— NPUMEHEHHUS COBPEMEHHBIX METOJIOB POSKTUPOBAHUSI MUKPOITPOLIECCOPHBIX CHCTEM;
HAMETH OMBIT ACSTEILHOCTH
— B HCIOJIb30BaHHU COBPEMEHHBIX OJHOKPUCTAIBHBIX MUKPOIIPOLIECCOPOB.

2. MecTo qucHMIUIMHBI B cTpykType OII
[LI/ICIII/IHJ'II/IHa 633prCTCH Ha 3HaHUAX, paHEe HpI/IOGpeTCHHHX OGy'-IaIOIIIPIMI/ICH Ipyu MU3y4CHUU
CJIeAyIOmHuX NTUCHUIUINH!
— Hudopmaruka.
3HaHI/I$I, TIOJTYYEHHBIE TIpH H3Y4YCHHUU  MaTepuajia I[aHHOﬁ JUCIAIIINHBI, HMCIOT Kak
CaMOCTOATCIIbBHOC 3HAYCHUEC, TaK U UCIIOJIB3YIOTCA IIPU U3YYCHUU NPYTUX NUCLHUIIINH!
— BeinyckHas KBau(UKaHOHHas padboTa.

3. O0bem nucuuniaunbl B 3E/akagem. yac
HaHHLIe 06 06IIIEM 06'I>€M€ JHUCIHUIIIIUHBI, prZ[OGMKOCTH OTACJIBHBIX BUI0OB yqeGHoﬁ pa6OTLI 10
JUCHUIIINHE (PI pacnpeueneHI/Ie 3T0ﬁ pr[[OCMKOCTI/I 10 CCMCCTpaM) HpeL[CTaBJ'IeHI:I B Ta6J’II/IH€ 1

Tabmuua | — O6beM U TPYIOEMKOCTh TUCLUIIITHHBI

Bun yueOHO# padoTb TpynoemMkocTs o
Bcero
ceMecTpam
Ne5
1 2 3
OO0mas TPyA0eMKOCTh 4/ 144 4/ 144
aucuunanebl, 3E/(dac)
Ayoumopnuie 3ansamus, BCero yac., 51 51
B mom uucne
nexuuu (JI), (dac) 34 34
na6oparopusie padotsl (JIP), (4ac) 17 17
Ok3aMeH, (4ac) 54 54
Camocmoamensnan paboma, BCETo 39 39
Buja npoMeskyTOYHOI0 KOHTPOJIS: DK3. DK3.
3adet, Audd. 3auer, sx3ameH (3ayer,
Jdudd. 3a4, Ik3.)

4. CopepxxaHue TUCHUNIMHBI

4.1. Pacnpenesienvie TpyA0eMKOCTH AUCHHILINHBI

MO pa3jesiaM M BUAAM 3aHATHIi

Pazzesbl v TeMbI TUCIUIUIMHBI K UX TPYAOEMKOCTh PUBEICHBI B TA0IHIIE 2.

Tabnuua 2. — Pa3zenbl, TeMbl AUCUUILIMHBL M UX TPYIAOEMKOCTh
Pasznenbl, TeMbl TUCHUTLIHHBI Jlexumu 113 (C3) JIP KIT CPC
(gac) (gac) (dac) (dac) (dac)
Cemectp 5

Paznen 1. OnHoKpHCTaNBHBIE 2 - - - 2
MHKPOKOHTPOJUIEPHI
Paznen 2. OnHoKpHCTanbHBIC 8-1 pa3psaHbIC 2 - - - 3
MHKPOKOHTPOJUIEPHI
Paznen 3.0 1HOKpUCTATBHBIH 4 - 4 - 5
mukpokonTpoiuiep PIC16F84
Paznen 4.Cucrema komMaHIbI 4 - 3 - 5
MHKPOKOHTpOJIIEpa
Paszzen 5. IIpuemsl nporpaMMupoBaHus 8 - 4 - 5
BHyTpeHHel nepudepun PIC-koHTposuiepa
Paznen 6.01HOKpHUCTANIBHBII 8-1 pa3psaHbIi 4 - 4 - 5
mukpokoHTpoiuiep PIC16F87x ¢
pacIIMPEeHHBIMU BO3MOXKHOCTSIMH
Paznen 7.Pexxumsbr pabotsr CCP-momy st 6 - - - 5
Pasnen 8. PaboTa ¢ aHaIOroBBIMH CUTHAJIAMH. 4 - 2 - 9
Hroro B cemectpe: 34 - 17 - 39
Uroro: 34 0 17 0 39

4.2. Coaep:xanme pa3aesioB U TeM JEKIHOHHBIX 3aHATHI

CopneprxaHie pa3ieioB U TeM JCKIMOHHbIX 3aHATHI MPUBEACHO B Tabnuie 3.

Ta6nnua 3- COIICp)KaHI/Ie pa3acsioB U TEM JICKIIMOHHBIX 3aHATHI

Howmep paznena

HasBanue u COJACpIKaHUEC pa3/I€jIOB U TEM JICKIIMOHHBIX 3aHIATUI

1

OJHOKpHCTAIbHBIE MUKPOKOHTPOIIIEPHI

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

Tema 1.2 OpHOKpHCTaNBHBIE MEKPOKOHTpoILIepsl Microchip Technology.O6mactu
IPUMEHEHHUS B IPOMBIIIUICHHOH U OBITOBOH TEXHUKE.

OpnHOKpHCTAIBHBIE 8- pa3psIHble MUKPOKOHTPOJLIEPHI

Tema 2.1 Ocobennoctn onHOKpucTanbHBIX PIC-KOHTpOILIEpOB.

Jocrounctsa. HemocraTku.

Tema 2.2 OcnoBuble napameTpsl PIC-KoHTpoIepoB: pasmep MaMsaTé NPOrpamMm u
THUII TAMSTH IpOrpaMM, 00bEM ONEpPaTUBHOM aMSITH, KOJIMYECTBO OPTOB, TUII
yCTpOICTBa, peaiu3yeMble OCOOCHHOCTH, IKCILUTyaTallMH, TUII KOpITyca,
CIelMaIbHBIE AONOJIHUTEIbHBIE 0003HAUCHUS . Y CIIOBHOE 0003HAYEHUE Ha
NpUHIMNHAIBHON cxeMe. OCHOBHBIE MOHATHA. XapaKTepucTHKH pazmepa O3V,
I13Y, EEPROM, makcumaiabHass ¥ MUHUMAJIbHAsI TAKTOBBIC YACTOTHI,
TeMIepaTypHbIA Juana3oH.

OpnnokpucTtanbHbelii MUKpokoHTpoiep PIC16F84
Tema 3.1.Apxutektypa. BHyTpeHHHe perucrpsl.




00630p apxutektypbl PIC16F84. CtpykrypHas cxema. CrocoObl (hopMUpOBaHHs
TaKTOBOH YaCTOTHI.

Tema 3.2 O603nauenue ganHoro PIC-konTposepa.

VYcnoBHOe 0003HaYCHHE HA NPUHLUNAAIBHOM cxeme Ha3HaueHne BHIBOIOB.

Tema 3.3 Kondurypanus namsaru nporpamm. IIporpaMmuas Mozens.
Opranuzanus namsti [13Y PIC16F84. Ctpykrypa KoH(DUTypamoHHOTO CIIOBA.
Tema 3.4 Kondurypanus namsaru faHHbIX .CTPyKTypa OlepaTUBHON naMsTu
PIC16F84. Opranusaius KOCBEHHOH ajipecaliui. BBo1-BbIBOJ| JaHHBIX.
Bcenomorarensubie peructpsl. Peructpsl STATUS ,OPTION, TMRO, , INTCON

Cucrema KOMaH/1bl MUKPOKOHTpOJLIIEpa

Tema 4.1 Komanabl MUKPOKOHTpOJLIIEpA.

Apupmernueckue komanpl, Jlornueckue oneparyy. Onepanny ¢ KOHCTaHTaMH.
Cnaguru. [Tepecsuika. Komanast ¢ 6uramu. Komanp! nepeauun ynpapieHUs..
Tema 4.2 IIpumMeps! IpOrpaMMUpPOBaHUSL.

Crpykrypa nporpammsl. Tesro nporpammsl. [lognporpaMmst.

Tema 4.3 Tloptel BBoa-BeiBoa. PORT A/B. Peructpst TRISx.

[Tpuemsr nporpammupoBanus BHyTpeHHei nepudepun PIC-konTposuiepa

Tema 5.1.Pabota c maccuBamu B mamsit PIC16F84.

Pabora ¢ maccuBaMu B nocTostHHOM namsty. [Toanporpammei-maccuBbl. KocBenHast
azapecarusi. Pabora ¢ MaccHBaMU B OIEpaTUBHOI MaMSTH.

Tema 5.2 Makpocs B accem6nepe PIC16F84. IIpumepbl none3HbIX MaKpOCOB.
Tema 5.3 Mexanu3M npepbIBaHU.

Wmutanus BHemHuX Bo3aeiictBuii Ha PIC-koHTposiep. Bueninue u BHyTpeHHUE
npepsiBanus. Peructp INTCON

Tema 5.4 Pabora c snepronesaBucumoit mamsiteio B PIC16F84.

Pabora c snepronezaBucumoit namsateto EEPROM. Peructpet EEADR, EEDATA,
EECON1, EECON2. IIpumep nporpaMMsbl YTE€HHUsI U 3aIIUCH JaHHBIX.

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

OnHOKpHCTANBHBIN 8-U pa3psanblil MuUKpokoHTpostep PIC16F87x ¢
pacIIMpeHHBIMU BO3MOXHOCTSIMA

Tema 6.1.Peructpsi obuiero HazHayenust PIC16F87x. OcobenHoctu
pacnpezeneHust o GaHkaM NaMsTH JUls pa3IMYHbIX [IPeCTaBUTENel 3TOro
ceMelCcTBa.

Tema 6.2 Peructps! ciermansHoro HazHauenus PIC16F87x. CoBmMecTUMOCTE C
PIC16F84.

Peructp OPTION,Peructp TMRO ,Peructp STATUS, Peructp
INTCON,Peructps! sHepronesaBucumoit namstu, [lopTsl BBo1a-BBIBOJIA,
KoH(urypaunoHHOH perucTp npepoBaHui

Pexxumsr pabotsl CCP-momynst

Tema 7.1 Pexxum Capture CCP-mozyss. Cxema MosICHSIFOIIAst PEXKUAM PabOThI.
Tema 7.2 Pexxum Compare CCP-monynsa. Cxema nosicHsifoIast pesxuM padoThl.
Tema 7.3 Pexxum PWM CCP-monyis. CxeMa NOSICHSIOIIAS. PEXKUM PaOOTBI.

PaboTta c aHaI0rOBBEIMU CUTHAJIAMH.

Tema 8.1. Kommapatopsl. Hactpoiika MuKpokoHTposuiepa ajst paboTsl ¢
AHAJIOrOBBIM BUJIOM CHI'HAJIOB. BBIOOp MCTOYHMKA OIOPHOTO HANIPSHKEHUSL.
Tema 8.2. Muorokananbabiii AL ITpuaimn padotsr. Crioco6 nporpaMmMHOro
nepekinoueHust kananoB. ToynocTs npeoOpaszoBanus . Bpemst npeoGpasoBaHusi.

8
No . | Tpy1oeMKOCTb. e
TeMbl MPAKTHYECKIX 3amsTuil | POPMbI IPAKTUYECKUX 3aHATAN > | pasaena
/1 P (qac) JIMCLIUII-
JIMHBI
Y4eOHbIM MIIaHOM HE MPELyCMOTPEHO
4.4. JlaGopaTopHble 3aHATUS
Tembl 1abopaTOPHBIX 3aHATHI U UX TPYAOEMKOCTb IPUBEICHBI B TA0IHILIE 5.
Tabauua 5 — JIabopaTopHble 3aHATUS U UX TPYJOEMKOCTb
Ne TpynoemkocTh
HaumMeHoBaHue 1a00paTOpHBIX paboT PyA > | Nepasmena
n/n (qac) JIUCLUTUTHHEI
Cemectp 5
1 | MPLAB —cpena pa3paboTku mporpamm s 2 1,2
MHKPOIIPOLIECCOPHBIX CUCTEM.
2 | Apxurexrypa PIC16F84. OcHoBHbIE IpUEMBI 2 1,3
POrPaMMHUPOBAHUS.
3 | Apxurektypa PIC16F84. Boiox undopmaruu Ha 2 3,4
cBeTonoAbl. OMpoc KHOMOK.
4 | IlpepbiBaHus. 2 5
5 | JluHamu4uecKasi HHIUKAIIHS. 2 3,5
6 | Ioxnporpammbl-maccussl. ASCII kox cumBona. 2 4
7 | BeiBox uH(OpMALIK HA CEMHUCETMEHTHPOBAHHBIN 2 5,6,7
WHIMKATOP.
8 | Tumsl mocienoBaTebHBIX HHTEP(EHCOB. 1 6
9 | CBsi3b C IEpPCOHATIBHBIM KOMITBIOTEPOM IO 2 6,7,8
HOCIIeIOBATEILHOMY HHTEpdEHCY.
Bcero: | 17

4.5. KypcoBoe npoekTupoBanue (padora)

V4eOHBIM IIIAHOM HE TIPelyCMOTPEHO

4.6. CamocrosiTe1bHasi paboTa 00y4aomMXcst
BuJbI caMOCTOATENBHOM paboTHI U €€ TPYAOSMKOCTh IIPUBEACHBI B TabuHIe 6.

Tabauua 6 Bunbl camocTosTenbHOM paboThl U €€ TPY10eMKOCTh

4.3. TIlpakTHyeckue (CeMMHAPCKHe) 3aHATHS

TeMbl IpaKTUYECKUX 3aHATHI M UX TPYAOSMKOCTh [TPUBE/ICHBI B TA0IUIIE 4.
Tabmuma 4 — [IpakTHyeckue 3aHATHS U UX TPYIOEMKOCTh

Bua caMoCTOSsITENIbHOM paboThI

Bcero, gac | Cemectp 5, gac|

1 2 3
CamMocTosiTeJbHast padoTa, Bcero 39 39
U3YyYCHHE TEOPETHYECKOr0 MaTepuaia 19 19




nuctmuiaael (TO)

IToaroroBka k Tekymemy konTposnio (TK) 20 20

5. TlepeuyeHb y4eOHO-METOAMYECKOI0 00ecnedeHUsI A1 CAMOCTOATEIbHO

PadoThl 00yUYaOIMXCs M0 TUCHUILINHE (MOILYJIIO)
YueGHO-MeTONUECKHE MaTepHabl JUISi CAMOCTOSITENbHOH paboThl 00yYaloMMXCsl YKa3aHbl B
.. 8-10.

6. IlepeyeHb OCHOBHOII U JONMOJHUTEJIbHOM JUTEPATYPHI
6.1. OcHoBHas JIMTEepaTypa
IlepeueHb OCHOBHOI JIUTEPATYpPhI IPUBEIEH B TabaMLE 7.

6.2.  JlomoaHHUTe/bHAs JUTepaTypa

IlepedeHp AOMOTHUTENBHOM JINTEPATYPHI IPUBEICH B TA0IHIIE 8.

Tabnuua 8 — [lepedeHb NOMONHUTENBHOM TUTEPATYPBI

10

Mudp Bubnmnorpadpuueckas ccouika/ URL | KomuuecTBo 3K3eMIuIsipoB B OnbanoTexe
azpec (KpoMe 3JIeKTPOHHBIX IK3EMILISIPOB)
004.312 3-16 3aen, H.W. Pagnonroburensckue koHCTpyKInu Ha PIC- 8
mukpokoHTposviepax.ku.4/H.U. 3aeu. — Kues: MK-IIpecc,
2008. - 336 c.:
681.511 ('YAII)/I179 | IlpoekTupoBaHKe CPEICTB KOHTPOJIS U IMArHOCTUKH C 10

9JIeMEHTaMHU BBICOKOW MHTErpanuu: Metonnieckne

Tabauua 7 — IlepeueHb OCHOBHOM JIUTEPATYPhI

HIudp

Bubmmorpaduueckas ccbuika /
URL aapec

KonmaectBo 3x3eMIuIspoB B 6ubimoTexe
(KpoMe 3JIeKTPOHHBIX IK3EMIUISIPOB)

004.312 41 92

Suenkos, B.C. Mukpokontposiepst MicroChip:
npaktuyeckoe pykoBoactso/ B.C. Suenkos. — 2-e uzf.. —
M.: Topstaas muaust — Tenekom, 2008. — 280c.

2

yKa3aHUsl K BBIOJIHEHHUIO TaboparopHbix padbot / C.-
Ietep6. roc. yH-t aspokocm. npudopocrpoenust; Cocr. C.
U. Kosanes, B. A. I'omy6xos. - CI16.: PO I'VAII, 2005.
- 22 c.: puc., Ta0..

004.312.46 B19

Bacuinbes, A.E. MukpokonTposiepst. PazpaboTka
BCTpauBaeMBbIX MPUIIOKEHUI: YuebHoe nocodue/ A.E.
Bacunbes; c.-Iletep0. roc. nonutexs. yH-1. — CII06.: U3x-
Bo CII6I'TIY,2003. — 211 c.

17

C71

Crnepanckuit, B. C. Curnansabie MUKpomnporeccops! 1 ux | 20
MIPUMEHEHUE B CUCTEMAX TEJIEKOMMYHHUKALHUN U
3NIEKTPOHUKH: yuebHoe nocobue/ B. C. CnepaHckuid. -
M.: T'opstuas nunus - Tenexkom, 2008. - 168 ¢

004 M 12

Marpa, 10.C. MukpokonTposieps cepuu 8051 :
npakruueckuii noaxoxn/ F0.C. Marga. — M.: IMK Ilpecc,
2008. — 228 c.

004.3 E 26

Esctudees, A.B. Muxpokontposuiepst AVR cemeiictBa
Tiny u Mega ¢upmst ATMEL/ A.B. Esctudees. — 4-e
n3n.. — M JIOJADKA-XXI, 2007. — 560 c.

7. IlepeuyeHb pecypcoB HHGPOPMANMOHHO-TEIEKOMMYHHKAIIMOHHOM CeTH
HNHTEPHET, HeoOX0AMMBIX JJI OCBOCHHS TUCITHILIHHBI
[epeuens pecypcoB unpopmarmonHo-TenekommyHukannonuoi cetu MHTEPHET, neobxoanmbix
JUIs1 OCBOCHHUS AUCHMIUIMHBI MPUBEIACH B Ta6m/1ue 9.
Tabmuua 9 — Ilepeuens pecypcoB nHpOpMannoHHO-TesilekoMMyHuKaronHor cetn MHTEPHET,
H€06XOL[I/IMI>IX JJIs1 OCBOCHUA TUCHHUITJIIMHBI

URL agpec HaumenoBanue

www.microchip.ru

Microchip Technology.

00431 52

I'magmrreitn, M.A. MUKPOKOHTPOJIIIEPHI CMEIIAHHOTO
curnana C8051Fxxx ¢upmsr Silicon Laboratories 1 ux

MPUMEHEHHE : OMMCAHNE AITOPUTMOB urporpamm / M. A.

I'mapgmreitn. — Iporp.. - M.: JOJIDKA-XXI, 2008.

Kosanes C.1. MeToandeckue yka3aHus K BBIIOJIHCHUIO
naboparopasix padot (JI.P.1-JI.P.9). 2012r.

ONeKTPOHHbIH
pecypc kagenpst

8. TlepeueHb HH(pOPMALNOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX IPU

OCylIeCTBJIEHUU 00Pa30BATEIbHOI0 Mpoliecca Mo AUCIUIJINHE
8.1. IlepeyeHb MPOrpaMMHOIO o0ecHedeHHs
[lepeuens ucmonbp3yeMoro NporpaMMHOTo odecrieueHus npecrasiieH B Tadiune 10.

Ta6muna 10 — [TepeyeHs mporpaMMHOTO 00ECTICYCHUS!

Ne i/ HaumenoBanue

Koganes C.H. MeToanueckue yKkazaHusl K BHITIOTHEHUIO
KypcoBbIX pabot (Omnucanue 1abopaTopHOro
OTJIaZIOYHOTO KOMILIEKca). Y4eOHoe mocobue B
anekTpoHHOM Buze. 2008r.

ONeKTPOHHBIN
pecypc kadenpst

nporpamma oriaaduk Microchip MPLAB 8.5 — 6ecrinatHas as1st yueOHbIX 1ieneit

8.2. Ilepeuenn unGoOpPMANMOHHO-CIPABOYHBIX CHCTEM
[Mepeuens ucnoab3yeMbx HHGOPMALIMOHHO-CIIPABOYHBIX CUCTEM Mpe/cTaBieH B Tabuuue 11.
Ta6auua 11 — Ilepeyenb HHPOPMALIOHHO-CIIPABOYHBIX CHCTEM

Ne i/ HaumenoBanue

He npenycmotpeno




9. MarepuajbHO-TeXHUYeCKas 6a3a, HeoOXoaMMasi VIl OCYIIeCTBJICHUS
06pa30BaTeﬂbH0r0 npounecca nmo JTuCuuIJinHe
CocraB MaTepHaIbHO-TEXHIYECKOH 0a3bl MpeAcTaBieH B Tabnume 12.

Tabmuna 12 — CocraB MaTepuaIbHO-TEXHUUECKON 0a3bl

12

Opranuzanys 9BM u BEIYHCIUTENBHBIX CUCTEM

Metponorust

MukpornpoueccopHast TEXHUKa

Marematnueckie OCHOBbI 00paboTKH HHpOpMALU

OrnepaluoHHbIE CHCTEMBI

MonenupoBaHue CUCTEM

CucTeMHOE IPOrpaMMHOE 00ECIICICHHE

HpOHSBOL{CTBCHHa}I OKCIUTyaTallMOHHAs IpaKTHKa

Howmep ayautopuu
Ne i/t HaunmMeHnoBaHne cocTaBHON YacTH MaTepUaIbHO-TEXHHYECKOH 0a3bl (ipu
HEOOXOIMMOCTH)
1 JlexipoHHast ay TUTOPHS
2 KomnbroTtepHslii kinace

INoctkBanTOBast KpunTorpadus

10. ®oH OLIEHOYHBIX CPEICTB /I MPOBeIeHUsI MPOMEKYTOUHOM aTTecTauuu
00y4aroLuXcs M0 AUCHMITIUHE
10.1.  CocraB (oHIa OLIEHOUHBIX CPEICTB IpHBE/CH B Tabnuie 13
Tabmuua 13 - CocraB ()oH1a OLEHOYHBIX CPEACTB JUIS IPOMEXKYTOUHON aTTeCTaLU

Bun npomexxyTouHoii arTecranuu [IpuMepHsIit epedeHb OLEHOUHbIX
CpeJICTB

Dx3aMeH Crmcok BOIIPOCOB K 9K3aMCHY

10.2. TlepedeHb KOMIETEHIHMH, OTHOCSIIMXCS K JAMCLUUIUIMHE, M ATanbl UX (OPMHPOBaHHS B
IIpolecce OCBOCHHMS 00pa30BaTeIbHOM MPOrpaMMbl IPUBEICHBI B TadmuIe 14.

Tabmuua 14 — IlepeyeHb KOMIETEHIUE C yKa3aHHEM 3TamoB X (HOPMHUPOBAHHUS B IPOLIECCE
OCBOEGHUsI 00pa30BaTENbLHOM IPOrpaMMbl

BesonacHocth ceTeit OBM

Pacnipenenennblie MHGOPMAIIMOHHBIE CHCTEMbI

PacnpeaeneHHHe CETHU XpaHCHHUA JaHHBIX

bezonacHocTh OII€PAallMOHHBIX CUCTEM

S13bIKM IPOrpaMMHUPOBAHUS

HWccnenosanue onepauuii 1 TEOPHH UTP

[Ipon3BoacTBEHHAs KOHCTPYKTOPCKAs MPAKTHUKA

Teopust rpadoB 1 ee TPUITOKESHUS

Neleoliee) el No ) IENEIENEIENEIENE RN | o)} oY o ) e N IO, R RV, ) RV, ) RO}

3aIIII/ITa I/IH(i)OpMaI_II/II/I B CCHCOPHBIX CETAX

HpOH?;BOZ[CTBCHHaf{ IpaKTHKa Hay4YHO-UCCIICN0BATCIIbCKas

O

pabota

HpOI/I3BOL[CTBCHHaJI IIpaKTHKa Hay4YHO-UCCIICN0BATCIIbCKas

10
pabora

10 [IpousBoacTBEeHHAs IpEIAUIUIOMHAS IPAKTHKA

Oranbl (HOPMUPOBAHUSI KOMIIETEHIIUH 10

Howmep cemectpa
JMCLMILTMHAM/TIPaKTHKaM B mporecce ocBoeHus Ol1

OIIK-6 «cmocoOHOCTh NPUMEHATh HOPMATHUBHBIC IIPAaBOBBIC AaKTHI B  HPO(ECCHOHAIBHOI
JEATETBHOCTI

OIIK-1 «cnocoOHOCTh aHANIM3UPOBaTh (PU3MYECKUE SIBICHUS W  MPOLECChl, NPUMEHSITH
COOTBETCTBYIOLMI MaTeMaTHICCKHI armapat Juisi popManu3alii U pelieHns TpoQhecCuOHaTbHbIX
3a1a9»

CrannapTsl ”HPOPMALMOHHOI Oe30IacHOCTH

Metponorust

MukpomnporeccopHast TeXHHKa

Maremaruueckas J0TUKA U TCOpHs AJITOPUTMOB

N n|n

Teopust nHPOPMAIMOHHOIT 6€30TaCHOCTH

MaremMaTuuecKuii aHainu3

WmnxenepHas rpaduka

OpI‘aHI/ISaHHOHHOC " TIpaBOBOC obecrieueHue I/IH(bOpMaI_II/IOHHOi/II

9

06e30MmacHOCTH

®dusuka

MareMaTudecKuii aHaIn3

VY4eOHast 03HaKOMUTEIbHAS IIpaKTUKa

dusuka

IMK-10 «CcrmocoOHOCTh TPUMEHSITH 3HAHUS B 00JIACTH 3JICKTPOHUKUA M CXEMOTEXHHKH, TEXHOJIOTHIA,
METOIOB U S3bIKOB MPOrPAMMUPOBAHUs, TEXHOJIOTUH CBSI3M M MEPeAaud JaHHBIX MPH pa3padoTke
[IPOrpaMMHO-aIIapaTHBIX KOMIIOHEHTOB 3alMIICHHBIX aBTOMAaTH3UPOBAHHBIX CHCTEM B cdepe
npo(hecCHOHATIBHOM AESTEIbHOCTI

Teopust BepossTHOCTEH U MaTeMaTh4yecKas CTaTUCTHKA

3 DIEKTPOTEXHUKA

DIEeKTPOTEXHUKA

OCHOBBI PaguoOTEXHUKU

TexHOMOTrNM ¥ METO/IbI TPOTPAMMHUPOBAHHUS

DJNEeKTPOHUKA U CXEMOTEXHHKA

BrruucnurensHas MatemaTuka

MuxkponporeccopHasi TEXHUKa

OCHOBBI PaaguOTCXHUKH

Mertponorust

VYuebHas npakTHKa yueOHO-T1a00paTOPHBII MPAKTHKYM

Cetu ¥ cucteMsl nepeayd HHGOpMaLuu

DIEKTPOHUKA U CXEMOTEXHHUKA

||| N~

HpOH?;BOZ[CTBCHHaS{ KOHCTPYKTOPCKasi IpakTukKa

MyJ'ILTI/IMeIII/Ia TCXHOJIOTUH

Texnomoruu O6pa6OTKI/I ayiio- U BUACOJaHHBIX

IIpon3BOACTBEHHAsT ~ HPAaKTHKAa  HAYYHO-HCCIIENOBATEIBCKAS
pabora

NV BB R PR W W W[N] —=|—

YcerpoiicTBa M CUCTEMbI OECIIPOBOJHOMN CBSI3H

10 [IpousBoacTBeHHAass  MpakTHKa  HAay4YHO-HCCIEIOBaTeIbCKast




pabora
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OcHoBHble napameTpsl PIC-koHTpos1epoB

10 IIpousBoacTBEeHHAS TPEIAUIUIOMHAS IPAKTHKA

10.3. B kauecTBe KpUTEpHEB OLEHKH YPOBHS C(HOPMHUPOBAHHOCTH (OCBOCHUSI) Y OOYYArOIIMXCS
KOMIICTCHIIMH MPUMEHSETCs IIKana MOJYJIbHO—PEUTHHIOBOI CHCTEMBbl yHHBepcHuTeTa. B Tabnuie

15 mnpencraBnena 100—OamnpHas u 4-OajutbHasi MIKaNbl Ul OLECHKH C(HOPMHUPOBAHHOCTH

KOMIICTEHIIHH.
Tabmauua 15 —Kpurepuu olieHKH ypoBHs chOPMUPOBAHHOCTH KOMIIETEHLIMH

Or1eHKa KOMITETEHI MK

100-
OautbHas
HIKana

4-GambHast XapaxrepucTrka chOpPMUPOBAHHBIX KOMITCTEHLIHIH
iKana

85<K<100

MaTepual;
- YBEPEHHO, JIOTHYHO, ITOCJICAOBATEIIBHO U TPAMOTHO €T0 U3JIaracr,

COTJIIMYHO»

<«Ga4YTCHO»
JACATCIIbHOCTBIO HAIIPAaBJICHUS

- yMeJI0 00OCHOBBIBAET U apI'yMEHTHPYET BbIABUTAEMBIE UM HIIEH;
- JIeJIaeT BBIBOJBI U 0000IEHNS;
- CBOOOJIHO BIAJIEET CHCTEMOM CIICIMAIM3MPOBAHHBIX ITOHITHIA.

- oOyuarouuiics TIyOOKO M BCECTOPOHHE YCBOWJI MHPOrPaMMHbII

- OIMpasiCb Ha 3HaHUs OCHOBHOW W JOTIOJHUTEIbHOU JIMTepaTyphl,

TECHO MPHUBA3BIBAET YCBOCHHBIC HAYYHBIC ITOJIOKECHHUA C HpaKTH‘IeCKOfI

70<K<84

JIMTEPATYPBI;

- He JIOIYCKAeT CyLIECTBEHHBIX HETOYHOCTEIH;
«XOPOILIO» fory ym >

«3AYTEHOM .
HAIpaBIICHUS;

- apryMEHTHPYET Hay4YHbIE [IOJI0XKCHHUS;
- JIeJIaeT BBIBOJIBI U 0000IIECHUS;
- BJIQJICET CUCTEMOM CHEIMAIM3UPOBAHHBIX TIOHATHH.

- o0yu4aronuiicst TBEpAO YCBOUI IIPOrPaMMHBIH MaTepHal, TPaMOTHO H

10 CyNIECTBY H3JIaracT €ro, OMUpasChb HAa 3HAHUA OCHOBHOM

- YBA3BIBACT YCBOCHHBLIC 3HaHUSA C HpaKTH‘ICCKOﬁ JACATCIIbHOCTBIO

55<K<69

JUTEPATyPHI;
«y/OBJICTBO- | - JOIMYCKAaeT HECYIECTBEHHBIE OMIMOKH 1 HETOYHOCTH;

PUTCIILHO» - HCIHBITHIBACT 3aTPYAHCHHUS B IIPAKTHUYCCKOM ITPUMCEHCHUU 3HAHUHN

«3aUTCHO» | HAIPABIICHHS;
- c11abo apryMeHTHPYET HayYHbIE OJ0KECHHS;

- 3aTpyaHsieTcs B (OpMYIIHPOBaHUH BBIBOJIOB 1 000OIICHUIA;

- YaCTHYHO BJIAJICET CUCTEMOM ClICHUaIN3UPOBAHHBIX OHSATHH.

- 00ydaroIuiicss yCBOMI TOJNBKO OCHOBHOW MPOTPAMMHBINA MaTepuall,

II0 CyHIECTBY H3jlaracTt €ro, OonvupasCb Ha 3HaHHS TOJIBKO OCHOBHOM

K<s4

MarepHana,

«HEY/IOBJIECTBO | -  JIOMYCKAeT CYIICCTBEHHbIC OMMOKM W  HETOYHOCTH
PUTEIBHO» | pACCMOTPEHUH MPOOJIeM B KOHKPETHOM HaIlpaBlICHHU;

«HE 3a4TEHO» | - UCIIBITHIBACT TPYJHOCTH B IPAKTHYECKOM MPUMEHEHUH 3HAHUH;

- HE MOXKET apryMEHTHPOBATh HAyYHBIC [OJIOKEHNUS;

- He (hOPMYJIMPYET BBIBOJIOB U 000OIIICHHIA.

- o0y4arolmuics He YCBOMJI 3HAUMTEIbHOH YacTH HPOrpaMMHOIO

10.4. TumoBble KOHTPOJIBHBIEC 3aJaHHS WA HHBIE MaTePUAIIBL:
1. Bonpocsr (3agaun) aiist sx3ameHa (tadiauna 16)
Tabmuma 16 — Bonpocs! (3aaun) 111 SK3aMeHa

Ne /it

IMepeueHp BOMpOCoB (3a1a4) A5t 9K3aMeHa

0O030p pbIHKA 8-1 pa3psIHBIX OAHOKPUCTAIBHBIX MUKPOKOHTPOJLICPOB

CemelicTBa OJJHOKPUCTANILHBIX MUKPOKOHTpOILIepoB (pupmel Microchip Technology.

3 VYcnosusie 0603naueHus PIC-koHTpOIIIEpOB

4 00630p apxurextypsl PIC16F84

5 Vcnosaoe o6o3nauenne PIC16F84. HaznaueHue BBIBOJIOB.
6 Crioco6b! popmupoBanus TakToBOM yactoThl 11t PIC16F84
7 Crpykrypa koHpurypaunonsoro ciosa PIC16F84

8 Crpykrypa oneparuBHoii namsaru PIC16F84

9 Peructp STATUS PIC16F84

10 Peructp OPTION PIC16F84

11 Cucrema xomany PIC16F84

12 Pa6ota ¢ maccuBamu B noctossHHOM namsatu PIC16F84

13 PaGota ¢ maccuBamu B oneparuBHoi namstu PIC16F84
14 Maxkpocsr B accembiiepe PIC16F84

15 Wmutanus BHemHux codsituii B MPLAB

16 Mexanusm npepsiBanuii B PIC16F84

17 Peructp INTCON B PIC16F84

18 Tunsl copocos B PIC16F84

19 Pabora c snepronesaBucumoii namsatsio B PIC16F84

20 Pa6ora PIC16F84 B pexxume Sleep

21 Opranusanys aCHHXPOHHOH nocienoBaTensHoi nepenaun AaHHbix st PIC16F84
22 OcHoBHble XapakTepuctuku cemeiictsa PIC16F87x

23 Buytpennsis crpykrypa PIC16F87x

24 Onucanue BoiBonoB PIC16F87x

25 Opranms3anust namsatu [13Y PIC16F87x

26 Opranuzauus namatu O3Y PIC16F87x

27 Peructp STATUS PIC16F87x

28 Peructp OPTION PIC16F87x

29 Peructp INTCON B PIC16F87x
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Tabmnuna 20 — [IpuMepHsIii IepedeHb KOHTPOIbHBIX M IPAKTHYCCKUX 334 / 3aJaHUi

Ne n/nt IIpuMepHsIii IepeyeHb KOHTPOJIbHBIX U MPAKTHYECKUX 3aj1ay / 3aJaHui

15
30 Ocobennoctu BeinojHeHus koManasl GOTO B PIC16F87x
31 Ocob6ennoctu BeinonHenns koman sl CALL B PIC16F87x
32 Pabora raiimepa-cuetunka TMRO B PIC16F87x
33 Pabora taiimepa-cuerunka TMRO B PIC16F84
34 Pa6ota raiimepa-cuerunka TMR1 B PIC16F87x
35 Pabora raiimepa-cuetunka TMR2 B PIC16F87x
36 Crpykrypa koHpurypaunonsoro ciosa T1CON
37 Crpykrypa koHpurypaunonsoro ciosa T2CON
38 Pexxumbr pabotsr CCP-moaysst
39 Pexum Capture CCP-monynst
40 Pesxum Compare CCP-monyns
41 Pexxum PWM CCP-monymst
42 OpraHu3anusi aCHHXpOHHOI nociiegoBatenbHocTH nepenaun B PIC16F87x

2. Bompocs! (3anaun) st 3auera / nuddepeHunpoBanHoro 3adyera (tabnuna 17)
Tabnuua 17 — Bonpocs! (3amaun) asst 3auera / nudd. 3auera

Nem/m | [lepeuens BompocoB (3aaa4) asst 3aueta / AudepeHInpoOBaHHOTO 3a4eTa

YueOHBIM IUIAaHOM HE NPESYCMOTPEHO

3. TeMmbl U 3amaHWe Ul BBIIOJIHEHHSA KypCOBOH pabOTHI / BBIIONHEHHS KypCOBOTO HPOEKTa
(Tabmuua 18)

Tabmuua 18 — IlpumepHblii nepedyeHb TeM AJIs BBINOJHEHHs KypcOBOH paOOThI / BBIIOIHEHUS

KypCOBOT'O IIPOEKTa

Nor/ [TpuMepHBIit epedeHb TeM sl BBITIOIHEHUS] KypCcOBOH paboThl / BBIIOIHEHUS
° /1
KypCOBOTO ITPOEKTa

YueOHBIM IUIAaHOM HE NPESYCMOTPEHO

4. Bonpocs! u1st IpoBeieHUs IPOMEXKYTOUYHOH aTTeCTalMU IIPU TeCTUpOBaHUM (Tabauua 19)

Tabnuua 19 — [IpumepHsIii TepedeHb BONPOCOB ISl TECTOB

Ne /i [IpumMepHBIii IepedeHb BOIIPOCOB AJISI TECTOB

5. KoHTposnbHbIe U MpaKTHYECKUE 3a1a4n / 3aJaHus M0 AuCHUIUTHHE (Tabnuia 20)

10.5. Mertonuueckue Marepuaibl, OHNpPEACISIOIINE MPOLEAYPhl OLICHMBAHHMS 3HAHUW, YMEHUIA,
HABBIKOB M / WM ONbITA JEATEIbHOCTH, XapaKTePHU3yIOIUX Tanbl (GOPMHPOBAHHS KOMIETEHIHH,
conepxkatcs B [lonoxenusix «O TekymeM KOHTPOJE YCIEBAEMOCTH U MMPOMEXYTOUHOM aTTeCTalluu
cryneHToB ['YAII, oOywarommxcsi 1mo mporpammam BbICIIETO oOpa3oBaHHsS» U «O MOAYyJIBHO-
PEHTHHIOBOM CHCTEME OLICHKH KauecTBa yueOHOM paboThl cTyaeHToB B ['YAIy.

11. MeToauyeckue yKazaHus A5 00y4a0mMXcsl 10 0CBOCHUIO M CLHUIITUHBI

Llenplo AUCHUIUTMHBI SBISIETCS — NOJy4eHHE CTYACHTAMH HEOOXOJUMbIX 3HAHMI, yMEHUH U
HAaBBIKOB B 00JIaCTH OJHOKPUCTAJIBbHOM MUKPOKOHTPOJUIEPHOW TEXHUKH, YTO MNPENOCTaBISET
BO3MOXXHOCTb CTYJCHTaM pa3BUTb, ¥ NPOJEMOHCTPHPOBATH HABBIKM B OSTOH o0yacTd B
COOTBETCTBUM C OOLIMMH LEISIMH 00pa30BaTEIbHON IPOrpaMMbl IOATOTOBKHM OakaigaBpa, B TOM
YKCIIe MMEIOIIUMH TTOJTUIUCIUILIMHAPHBIN XapakTep B coorBeTcTBHH € 1.1.1 PITJT).

MeToanyeckne yKazaHusl JJIs 00y4al0LINXCS 0 OCBOECHUIO JEeKIHOHHOT0 MaTepHaJia

OCHOBHOE HA3HAYCHHE JICKIIMOHHOTO MaTephana — JIOTHYECKH CTPOMHOE, CHCTEMHOE,
riiy0oKoe U sICHOE M3JIOKeHHe yueOHOoro marepuana. HazHaueHne COBpEeMEHHOM JIGKLUH B PaMKax
JUCIUIUIMHBL HE B TOM, YTOOBI IIOJy4WTh BCIO HH(POpPMAIMIO MO TeME, a B OCBOCHHH
(byHIaMeHTaIBHBIX POOJIEM AUCHUILIHHBI, METOJJ0B HAYYHOTO MO3HAHMS, HOBEHUIINX JOCTHKECHHI
Hay4yHOW Mblciu. B yyeOHOM  mporecce  JIEKIMs — BBIIOJNHSET  METOAOJOIMYECKYIO,
OpPraHU3alMOHHYI0 U WH(pOpMannoHHYO (yHKIuH. JIeKIus pacKpbIBaeT MOHSATUHHBIN ammapar
KOHKpPETHOW o0nacTd 3HaHHs, € MpoOiemMbl, JaeT IEJIbHOE MPEICTAaBICHHE O IHCLHIUIMHE,
I0Ka3bIBaCT B3aUMOCBSI3b C JPYTMMH JUCHUIUIMHAMHU.

[lnanupyemble pe3yabTaThl IPH OCBOCHHU 00YYAIOIIUMCS JICKIITHOHHOTO MaTepuaia;

— TOJIyYeHHE COBPEMEHHBIX, IIEJIOCTHBIX, B3aHMMOCBS3aHHBIX 3HAHWH, YPOBEHb KOTOPBIX
OnpeersieTcs IeNIeBON YCTAaHOBKOM K KaXKI0i KOHKPETHOU TeMe;

— TMOJIyYeHHE OTbITa TBOPUECKOI PabOThI COBMECTHO C MPEIOAaBaTENIEM;

— pa3BuTHE  TNPOQECCHOHATBHO—IENIIOBBIX  KadecTB, JIOOBM K  IHpeAMETy W
CaMOCTOSITEIbHOTO TBOPYECKOTO MBIILICHHS.

— TOsBJICHHE HEOOXOJMMOT0 HHTEpeca, HEOOXOAUMOTO JIJIsl CAMOCTOSITEIILHOM PabOoThI;

— TOJyYeHHE 3HAaHUW O COBPEMEHHOM YPOBHE Pa3BHUTHS HAYKH W TEXHHUKH U O MPOTHO3E
UX Pa3BUTHS Ha OJMKANIINE TOMIBI;

— HAYYMTCS METOOUYECKH o00padarsiBaTh Marepuasn (BBLACIATH TIJIaBHBIC MBICTH H
MOJIOXKEHHMSI, TPUXOIUTh K KOHKPETHBIM BBIBO/IaM, TOBTOPSATH UX B Pa3IMYHBIX (POPMYIHPOBKAX);

— MOJIyYeHHE TOYHOTO MOHMMaHHUS BCEX HEOOXOAMMBIX TEPMUHOB U MOHSTH.

JIeKIMOHHBIA ~ MaTepual  MOXET  CONPOBOXKIATHCA  JEMOHCTpalMed  CIAalaIoB U
HCIIONIB30BAHMEM PA3JaTOYHOrO Marepuaga Mpd TMPOBEACHUH KOPOTKHX TUCKycchuil 00
0COOEHHOCTSIX MPUMEHEHHS OT/ACIBHBIX TEMATHK 110 JUCIUILINHE.

CTpyKTypa IpeIoCTaBICHHUS JICKIIMOHHOTO MaTepuaia:

— M3noxxeHue JEKIMOHHOTO MaTepuaa;

— OcBoeHHE TEOPETHYECKOTO MaTepHaa 1o BOpocaM, Mpe/CTaBIeHHBIM B Tabnuie 16




MeTtoauyeckue yKka3aHus 1/ 00y4ar0IMXCs M0 NPOX0KICHHIO J1afopaTOPHBIX padoT

B xone BbinonHeHHs 1a00paTOPHBIX PabOT O00YUAIOIUICS NOJDKEH YIIIyOUTbh U 3aKpeIUTh
3HAHWs, MPAKTHYECKUE HABBIKH, OBIAJCTh COBPEMEHHOI METOIUKOH M TEXHUKOH KCIIEPHMEHTA B
COOTBETCTBUM C  KBATHU(PUKAIIMOHHOW  XapaKTEPUCTUKOW  oOydvaroiierocs. BeimonHeHue
J1a00paTOpHBIX PabOT COCTOUT M3 IKCHEPUMEHTAIBLHO-IPAKTHUYECKOH, pacueTHO-aHaIUTHYECKON
4acTell U KOHTPOJIBHBIX MEPOIPHATHUH.

BeimonHenne 1abopaTOpHBIX pabOT OOydYArOUMMCS SIBIISICTCS HEOTHEMIIEMON YacThIO
N3Y4EHMS] JMCLMIUIMHBI, ONpeNeaseMOd yueOHbIM IUIAHOM, M OTHOCUTCS K CpeICTBaM,
00ecreunBaIOIINM peLIeHHE CIIeYIOIMX OCHOBHBIX 331a4 Y o0yyatomerocs:

— npuoOpeTeHHe HABBIKOB HUCCIICIOBAHUS MIPOLECCOB, SBICHUI U OOBEKTOB, U3y4aeMbIX B
paMKax JaHHOW JUCIMILIHHBI,

— 3aKpeIUICHHE, DPasBUTHE ¥ JETANN3AUUs TEOPECTUYCCKUX 3HAHUM, INONYYCHHBIX Ha
JICKLIHSX;

— IOJyYeHHE HOBOM MH(OPMAIMH [0 U3yIaeMON TUCIUILIHHE;

— IpuoOpeTeHHEe HaBBIKOB CAMOCTOSTEIBHON PabOTHI ¢ 1a00PaTOPHBIM 000PYJOBAaHUEM H
npubdopamu.

3ananue ¥ TPeOOBAHMS K NPOBEICHHUIO 1a00PaTOPHBIX padoT

— Kaxpas JIP BbimosnHseTcs 1O WHIMBHIYaJbHOMY 33JaHMIO, BBIIAHHOMY CTYICHTY
IperojiaBaTesieM;

— B 3amanuu q0mkHO ObITH 4eTKO copMynnpoBaHa 3aaaya, BeinonaHsemas B JIP;

— OnucaHbl BXOJHBIC U BBIXOIHbIC TaHHbIC JUIs poBeaenust JIP;

— JIP oyKHA BBITIOJHATHCS HA OCHOBE MOJYYCHHbBIX TEOPETHYSCKUX 3HAHHSX;

— Bromonnenne JIP M0OMKHO OCYIIECTBIATHCS Ha OCHOBE METOAMUYECKUX YKa3aHUH,
MPEIOCTaBIISIEMbIX [TPEIIOJaBaTEIIeM;

— JIP nosmkHa BBINOJIHATBCS B CIELMATM3UPOBAHHOM KOMITBIOTEPHOM KJ1acce U MOXET
OBbITH 1OpabOTaHa CTYICHTOM B IOMAIIHHUX YCIOBHSAX, eciii no3Bousiet [10;

— MHrorom BeinosiHeHust JIP sBIsieTCsl OTYET WM JAEMOHCTpPALUS PE3yJIbTaTOB pabOThI
MPEernoJaBaTeNl0 B JJNEKTPOHHOM BHIE (Ha YCMOTpPEHHE MpernojaBaTens) Hu
JIEeMOHCTpanus paboThl MPOrpaMMbI Ha Ta00PATOPHOM MaKeTe.

CtpykTypa n ¢popma oTdeTa 0 J1abopaTopHoii padoTe
— IlocraHoBKa 3aga4u;
—  Oco0eHHOCTH PEIICHHs M UCTIOIb3YeMbIe METOIbI (€CIIH OHU MOTPEOOBAIIHCH)
— ;Cxema anroputma
— KomMeHTHpOBaHHBIH TUCTUHT IPOTrPAMMBI
— Ilporpamma Ha s13bIK€ IPOrPAMMUPOBAHUSI C KOMMEHTapHAMU
—  dajin npoImuBKH 17151 1a00PaTOPHOTO MaKeTa
— Cnmcok nurepartypsl

TpedoBanusi k opopMIIeHHIO 0TUETA 0 1abopaTOPHOIi padoTe
— JIP mpencTaBisieTcs B IEUaTHOM H DJIEKTPOHHOM BHJIE;
— JIP momxHa COOTBETCTBOBATH CTPYKType U (hOpME OTHUETa, IPEACTABICHHOM BEIIIE;
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— JIP momxna wmmerp turynsHbiid juct (TOCT 7,32-2001 wusmanus 2008 roma) c
Ha3BaHMEM M TOJIHCHIO CTY/ACHTA, KOTOPBIH ee caenai 1 oGpopMuil;

— Crynment pomxen 3amututh JIP. OTmMeTka o0 3amuTe MOHKHA HAXOAWTHCS Ha
THTYJILHOM JIHCTE BMECTE C MOAIKCHIO MPEOIaBaTeIs.

Jlnst BBIMOJTHEHMST J1a0OPATOPHBIX paboT, MOMHMO YKa3aHHBIX B Ta0iHIe 8 HCTOYHHKOB,
CTYyJICHT MOJKET HCIIOJNB30BaTh CIEMYIOIIME METOAMYECKHE MaTepualbl, M3aHHble Kadeapoi B
9NIEKTPOHHOM BHJIE:

— Koames C.M1. Meroaudeckue yka3aHuss K JaboparopHoil pabore Nel.
O3HaKOMIICHHE ¢ HHTETPUPOBaHHO# cpeoii pazpadorkn MPLAB — CI16 2005

— Kosanes C.1. Meroauueckue ykaszanusi K naboparoproii padore Ne2,3. Usyuenue
OCHOB  MNpPOTPaMMHUpPOBaHHMsS Ui  MHUKPOKOHTpoiiepoB  ¢upmel  Microchip
Technology. — CII6 2005.

— Kosanes C.1. Meroaudeckue ykazaHus K saboparopHoil pabore Ne4,5. Pabora ¢
[pepBIBAHUSAMH, CTOPOXKEBOI TaliMep, NpecKajep, YHUBePCAIbHBIN TaiMep-CUeTUHK.
— CII6 2005.

— Kosanes C.1. Meroaudeckue ykazaHus K jaboparopHoil pabore Ne6,7. Pabora c
maccuBamu. luHamuueckast uHaukanus. — CI16 2005.

— Koaes C.HI. Meroanueckue ykazaHus K JabopatopHodl pabore Ne89.
INocnenoBarenbHas nepenaya gaHHbIx. — CI16 2005.

MeTtoanyeckue yKazaHus A5 00y4alOIIMXCS MO NMPOXOKIEHUI0 CAMOCTOSITEIBHOM
padoThbI

B xozme BBINONHEHHS CaMOCTOSITENHHON pabOThl, OOYYAOLIMIACS BBHIMOJIHSET PabOTy IO
33/IaHUI0 ¥ TP METOJMYECKOM PYKOBOJCTBE IperojaBaTesi, HO 0e3 ero HenocpeaCTBEHHOro
y4acTusl.

B mpomecce BBINOJIHEHHS CaMOCTOSATEIBHOW pPaboThl, y oOywaromierocs Qopmupyercs
Lenaecoo0pasHoe IIaHUpOBaHUe pabovyero BpeMEHH, KOTOPOEe MO3BOJISIET UM Pa3BUBATh YMEHHS U
HaBBIKY B YCBOCHHMHU M CHCTEMATU3allMU IIPHOOPETaeMBbIX 3HAaHUH, 00ECIIEYNBACT BEICOKHI YPOBEHb
YCIIEBaeMOCTHU B MEPHOJ] 00YUEHHsI, IOMOTAET MOJIYYHTh HABBIKU MOBBILICHHS TPO(ECCHOHATBHOTO
YPOBHSI.

MeToaMuecKUMH ~ MaTepualiaMH, — HalpaBsIOIMMH  CaMOCTOSITENIBHYIO  padoTy
0o0y4aromuxcs SBISIOTCS:

—  yueOHO-METOAMUYECKUH MaTepuai o JUCUUIIMHE.

MeTtoanyeckue yka3zaHusi 1Jsi 00y4YaloOLIHXCSl MO NPOXOXKIEHHIO MPOMEKYTOYHOMH
aTrrecTalun

IIpomexyrouHas aTTecTalys oOyyaromuxcst IpeaycMaTpuBacT OLICHUBaHHE
IIPOMEXXYTOYHBIX W OKOHYATENbHBIX PE3YybTaToB 00ydeHws mo aucuuiumHe. OHa BKIIOYAeT B
ceost:

— 9Kk3aMeH — (opMa OLECHKH 3HAHWH, NOJYYEHHBIX 00YYalOIIMMCS B MPOLECCEe U3YUCHHUS
BCEH TUCIMIUTMHBI HJIM €€ YaCTH, HABBIKOB CAMOCTOSTENILHON paboThl, CHOCOOHOCTH NPHUMEHSTh HX
JUIS  pelIeHHs NPaKTUYeCKUX 3a7ad. OK3aMeH, KaK MpaBWIO, TPOBOAUTCS B HEPHOX
9K3aMCHAIIMOHHON CECCHH W 3aBEpINACTCSl aTTECTAI[IOHHOW OICHKOW «OTIMYHO», «XOPOIIO»,
«yIIOBJICTBOPUTENBHOY, «HEYJOBICTBOPUTEILHOY.
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CucremMa OLCHOK MpPH MNPOBEJCHHH I[POMEXKYTOUHOH aTTeCTAllMM OCYLICCTBISICTCS B
cootBercTBMU ¢ TpeboBanusmu [lonoxkennit «O TeKkylieM KOHTpOJIE YCIIEBaeMOCTH U
MPOMEXYTOUHOHM attectanuu cryaeHToB [YAII, oOyuarommxcs M0 mOporpaMMam BBICIIETO
obpazoBanusi»y ¥ «O MOIYJIbHO-PEHTHHIOBOW CHUCTEME OLICHKH KadecTBa y4eOHOH palboTsl
cryneHToB B ['YATID».
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Jluct BHeceHUsI UI3MEHEHUH B pab0ovyIo MPOrpamMMy JUCIUATITHHBI
JlaTa BHECEHUS
. Jara u Ne
HU3MEHEHUH 1 IMoxnucek
. . N POTOKOJIA
JIOTIOJTHEHUH. CozaepkaHue U3MEHEHHUH U IOTIOJIHEHHI 3aB.
3aceaHust .
Toanuce BHECIIETO Kadenpoit
kageapst

HU3MCHCHUS




