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AnHHOTAIUSA

Jucuunninna « MUKPOIPOLIECCOPHBIE CUCTEMBD) BXOJHUT B 00pa30BaTENIbHYIO NPOrpaMMy
BBICIIErO O00pa3oBaHUS — HPOrpaMMy CIELHHUAJIMTETa 10 HANpPaBICHUIO IOATOTOBKH/
creranbHocTH  09.05.01  «[IpuMeHeHre © OSKCIDTyaTalusi aBTOMATH3UPOBAHHBIX CHCTEM
CHELMAILHOIO ~ HAa3HAYEeHWs»  HANpaBIeHHOCTH  «MaTemaTHdeckoe, MNpOrpaMMHOE |
MH(POPMAIMOHHOE 00ECHEeUCHNE BBIYUCINTEIBHON TEXHUKH M aBTOMAaTH3MPOBAHHBIX CHUCTEM).
JuctuminHa peanusyetcs kaeapoit «Nol4y.

JlucuuruinHa HanesieHa Ha ()OPMUPOBAHKE Y BBITYCKHUKA CICAYIOIIUX KOMITETCHIHN:

IIK-2 «CrocobeH OCyIIeCTBIATh yIpaBieHHE TPEOOBAHUSIMU KOHIENTYAIbHOTO,
(YHKLHOHAIBHOTO M JIOTHYECKOTO MPOEKTHPOBAHUS MH()OPMAILIMOHHBIX CHCTEM CHELHAIbHOrO
Ha3HAYCHUSD)

CoznepxaHue JUCLMIUIMHBL OXBaThIBAET KpPYr BOIPOCOB, CBS3aHHBIX C METOJAMHU
MIPOCKTUPOBAHMS U pean3aliii CUCTEM Ha 0a3e COBPEMEHHON MUKPOINPOLIECCOPHON TEXHUKH.

IIpenogaBanne AWMCUMIUIMHBL TPEAYyCMaTPHBACT Cleayromme (HOpMbI OpraHU3aLUu
yueOHOro mpoliecca: JIeKIMH, Ja0opaTopHble pabOThI, CaMOCTOsTeNbHAs paboTa CTy/AEHTa,
KOHCYJIBTALIM1, KyPCOBOE IIPOCKTHPOBAHUE

IIporpamMmoii JUCUMIUIMHBI TPELYCMOTPEHBI CIEAYIOUIME BHIbI KOHTPOJSL: TEKYIIUH
KOHTPOJIb YCHEBAEMOCTH, IPOMEXYTOUHAs aTTecTalus B popMe IK3aMeHa.

OO0miast TPyI0EMKOCTh OCBOCHUSI JMCIMIUIMHBI COCTABISIET 4 3a4eTHBIX eIUHHMIbI, 144
yaca.

SI3bIK 00yUEHHMS 10 JUCHHUIUIMHE KPYCCKHU »

1. IlepedyeHb MIaHUPYEMBIX PE3yIbTATOB O0YUECHUS 110 AUCIUIUINHE

1.1. llenu npemomaBaHus TUCIIMIUTHHBI

Lenpto mpenofaBaHust JUCHHUILIMHBI «MHKPOIPOIECCOPHBIE CHCTEMBD»  SIBISETCS
[IOJTy4YEHHE CTYACHTAMH TEOPETHYECKUX M TPAKTUYECKUX 3HAHWU 11  (HOPMHUPOBAHUS
podeCcCHOHANBHBIX HABBIKOB MPOSKTHPOBAHUS M pEaln3allid CHCTEM Ha 0a3e COBPEMEHHOIt
MHKPOIIPOIIECCOPHON TEXHHKH. TeopeTHdyeckasi 4acTh BKJIIOYAECT M3YYCHHE OJHOKPHCTAJIBHBIX
MHUKPOKOHTPOJIIEPOB, OCOOCHHOCTH MX apXUTEKTYphl U BHEMIHUX uHTEpdeiicoB. [IpakTrdeckas
4acTh MPE/IoJiaracT NOCTPOCHUE Ha UX 0a3e YHUBEPCATbHBIX MUKPOKOHTPOJUIEPHBIX CUCTEM I10
cbopy 1 00paboTKK MH(POPMALMHX U YIIPABICHHUIO CIOXKHBIMU CHCTEMaMH.

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

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

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

Tabnuia 1 — I[lepeueHb KOMIETEHIMI 1 HHIMKATOPOB UX JOCTHKCHUS

Konn
Kareropus (rpymnma) Kon 1 HanmeHOBaHNE HHMKATOPA TOCTIKCHUS
HAaUMEHOBAHUE
KOMITETEHITHH KOMITETEHITUH
KOMITETCHIIUN

I1K-2.3.1 3HaTh NPUHIMIIBI Pa3pabOTKH
XapaKTePUCTHK BaDHAHTOB KOHIIENTYaIbHOU
ApXHUTEKTYPhl CUCTEM CIICIUAIBHOTO HA3HAYCHHUS

[IK-2 Criocoben

OCYHIECTBIIATH
Y I1K-2.3.2 3HaTh METOBI IPOEKTUPOBAHUS
yIpaBiieHue
HMHGOPMALOHHBIX CHCTEM
TpeOOBaHUAMHU
IIK-2.Y.1 ymeTb m1aHupoBaTh MPOESKTHbIE
KOHIIENTYaJIbHOTO,
paboTel
IMpodeccuonanbHble | GyHKIMOHAILHOTO U
[1K-2.Y.2 ymeTh onpenensts coctaB paboT 1o
KOMIIETEHIIUH JIOTUYECKOTO o
pa3paboTke TpeOOBaHUI U ONPEICICHUIO
NPOEKTUPOBaHUS 9
KJIIOYEBBIX CBOMCTB CHCTEMBI
UH(OPMALMOHHBIX
cHeTeM [IK-2.B.1 BnazeTs MeTOJAMH ITAHUPOBAHUS
HPOEKTHBIX paboT
CIELMaIbHOrO
[1K-2.B.2 BnaseTs HaBBIKAMH OTIPEICICHUS
Ha3HaYEeHUs

KJTIOUEBBIX CBOHCTB M OFpaHI/I‘ICHI/Iﬁ CUCTEM
CIICIHUAJIbHOI'O Ha3HAYCHUA

2. Mecro gucuumuHb B cTpykType OI1

JuciuriinHa MoXXeT 0a3UpoBaThCsl HA 3HAHUSX, PaHEe NMPUOOPETEHHBIX 00YYaIOMINMHUCS
IIPY U3YYCHUH CIEAYIOINX JUCIUIIINH!

— Hudopmaruxa

—  OCHOBBI IPOrPaMMHUPOBAHUS

—  TexHomorusi mporpaMMHPOBaHUS

—  Opranmszanys 9BM U BBIYHCIUTENBHBIX CUCTEM

3HaHMs, MOJYYCHHBIC NPU W3YYCHUM MaTepHana JaHHOW IMCIMIUIMHBI, MMEIOT Kak
CaMOCTOSATEIILHOE 3HAUCHUE, TAK U MOTYT UCIIOJIb30BAThCS IPH U3YUECHUH APYTUX AUCIUIUINH:

—  CereBble TEXHOJIOTHH

— Cetu OBM ¥ TeneKOMMYHHKAIUN

3. OOBeM U TPYDOEMKOCTh TUCIIUIIIHHBI




JlarHBIE 00 00IIEM 00BEME IUCHUILIMHBI, TPYAOEMKOCTH OTICIBbHBIX BHIOB Y4EOHOM
paboThI MO AUCHHUILTHHE (M paclpeAeiIieHHe 3TON TPYA0SMKOCTH IO CEMECTPaM) MPEACTABICHBI B
tabure 2.

Tabnuia 2 — O0beM U TPYAOSMKOCTh TUCLHUIIIHHBI

. TpyaoeMKocTh 0 ceMecTpam
Bua yue6Ho#t paboTst Bcero NoG No7
1 2 3 4
Oowan mpyooemkocms oucyunauHol, 4/ 144 3/ 108 1/36
3E/ (4ac)
U3 nux uacoe npakmuueckoil n0020MmMoeKu 34 17 17
Ayoumopnuie 3auamus, BCero yac. 68 51 17
B TOM UHCIIE:
nexuuu (J1), (vac) 34 34
npakTuueckue/cemunapckue 3anstus (I13),
(gac)
naboparopusie pabotst (JIP), (dac) 17 17
KypcoBo# npoekT (padora) (KII, KP), (uac) 17 17
9K3aMeH, (4ac) 27 27
Camocmoamenvnas paboma, Bcero (yac) 49 30 19
Buo npomesicymounoin ammecmayuu: 3ayer,
mapd. 3ader, sk3amen (3auer, udd. 3ay, | Ok3, k3.
Dk3.*%)

o .
le/lMeanl/Ie: KaHIUJATCKUH 3K3aMECH

4. ConepxaHne TUCIUTUTHHBI
4.1. PacnpezneneHue TpyJO€MKOCTH AUCLUILIMHEI 110 pa3zesiaM U BUAaM 3aHITUH.
Paznensl, TeMBI AUCIUIUIMHEI U UX TPYJOEMKOCTb IIPUBEACHBI B Tabnuie 3.

Tabauua 3 — Paszesnsl, TeMbl JUCUUIUIMHBL, UX TPYA0€MKOCTh

Pa3gen 4. Cucrema KOMaHAbI MUKPOKOHTpOJUIEpA 4 4 4
Tema 4.1 Komanasl MUKPOKOHTpOILIEpa
Tema 4.2 [Ipumeps! TporpaMMUpPOBAHHUS
Tewma 4.3 ITopTsl BBOAA-BEIBOJIA

Pa3gen S. [Ipuemsl nporpaMMHUpOBaHUS 8 10 4
BHyTpeHHeH nepudepun PIC-konTponepa

Tema 5.1.Pabora ¢ MaccuBaMu B maMsiTH
PIC16F84

Tema 5.2 Makpocs! B accembiaepe PIC16F84
Tema 5.3 MexanusM npepbIBaHUH.

Tema 5.4 Pabota ¢ s3HEproHe3aBUCHMON MaMSTHIO

B PIC16F84

Tema 5.5 Pexum Sleep

Pa3gen 6. OmHOKpUCTATBHBIN -1 pa3psAHBINA 4 8 4
mukpokoHtposuiep PIC16F87x ¢ paciupeHHbIMU

BO3MOXXHOCTSIMU

Tema 8.1.Peructpsl o011ero Ha3HaYeHUs

PIC16F87x

Tema 8.2 Peructpsl crienuaisHOTO Ha3HAUCHHS

PIC16F87x

Pa3znen 7. Pexxumsl pabotet CCP-moayns 6 4

Tema 7.1 Pexxum Capture CCP-monyins
Tema 7.2 PexxumCompare CCP-momy st
Tema 7.3 PexxumPWM CCP-monyns

Pa3znen 8. PaGota c aHaI0roBBIMU CUTHAJIAMHU. 4 4 4
Tema 8.1 Komnoparopsl
Tema 8.2 MuorokananbHbii ALTT

Jlexun

Pasnernsl, TeMbl THCUUIUIHHBL
ACTEL, Ancn (gac)

3 (C3)] Jip ‘ KIT ‘ CPC
(1ac) (gac) (1ac) (gac)

CewmecTtp 6

Pa3gen 1. OnHOKpUCTaTIBHBIE MUKPOKOHTPOJLIEPHI 2 2
Tema 1.1 O630p pbiHKa 8-pa3psiHbIX
OJTHOKPHUCTAIBHBIX MHKPOKOHTPOJIJIEPOB

Tema 1.2 OnHOKpHCTATbHBIE MUKPOKOHTPOJIIEPHI
Microchip Technology

Obnacti NpUMEHEHHUS

Hroro B cemectpe: 34 17 30
Cemectp 7

BeinosHeHHe KypcoBOro npoekTa 17 19

Hroro B cemecTpe: 17 19

Htoro 34 0 17 17 49

Pa3gen 2. OnHOKpUCTaNIbHBIE 8-H pa3psaHbIE 2 4
MHKPOKOHTPOJLIEPHI

Tema 2.1 OcobenHocTH oHOKpUCTaNIbHBIX PIC-
KOHTPOJIIIEPOB

Tema 2.2 OcHoBHble napameTpbl PIC-
KOHTPOJUIEPOB. XapaKTEPUCTHKH.

IlpakTuueckas TNOArOTOBKA 3aKJIHOYAETCs B  HEMOCPEACTBEHHOM  BBIIOJIHEHHH
00y4arolMMHCS  ONPEAENEHHBIX  TPYHOBBIX  (YHKLMH, CBA3aHHBIX ¢  Oyxyuei
IpoQecCHOHANBHOMN AESTEIPHOCTBIO.

4.2. CopepxaHue pa3aeioB U TEM JICKINOHHbIX 3aHATHH.
CopepxaHue pa3zeoB U TEM JICKIIMOHHBIX 3aHSATHI PUBEACHO B Tabmuie 4.

Ta6nnua 4— CO[[ep)KaHI/Ie pa3acyioB U TEM JICKIIMOHHOI'O IMUKJIa

Pa3gen 3.0 1HOKpUCTANIBHBII MHKPOKOHTPOJLIEP 4 8 4
PIC16F84

Tewma 3.1.Apxutexrypa.BHyTpeHHUE perucTpbl
Tema 3.2 O603Hauenus nagsoro PIC-
KOHTpoJLIepa

Tewma 3.3 Kondurypauus namsra nporpamMmm
Tewma 3.4 Kondurypaius mamsitu TaHHBIX

Howmep paznena Haspanue u conepxaHue pa3ziesioB U TeM JIEKIIMOHHBIX 3aHATUH
1 OHOKpHCTATbHbIE MUKPOKOHTPOJLIEPbI
Tema 1.1 OO630p pblHKa 8-pa3psAHBIX OJHOKPUCTATIBbHBIX
MHKPOKOHTPOJLIEPOB.

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

Tema 1.2 OnHOKpHCTaIbHBIE MUKPOKOHTpoiepsl Microchip
Technology.Ob6nacty npuMeHeHUs B MPOMBIILICHHON 1 OBITOBOM
TEXHHUKE.




OnHoKpHCTAIbHbIE 8-U pa3psiiHble MUKPOKOHTPOJLIEPbI
Tema 2.1 Ocobennoctu oxHOKpucTanbHEIX PIC-KOHTpOIIIEpOB.
JlocTrouncTBa. HemocraTku.

Tema 2.2 OcHoBHble mnapamerpbl PIC-koHTposiepoB: pa3mep
HaMsTH TIPOrPaMM H THIT HAMSITH IPOrpaMM, 00beM OINepaTHBHOI]
HNaMsATH, KOJMYECTBO IOPTOB, THUI YCTPOWCTBA, PpEalU3yeMble
0COOEHHOCTH, JKCIUTyaTalliy, THII KOpIyca, CHEIUaJIbHBIC
JIONIOJHUTENbHBIE O00O3HAUEHUs . YCIOBHOE OOO3HAaYeHUE Ha
MPUHLIUNHNATIBHON cxeme. OCHOBHbIE MOHATHA. XapaKTePUCTHKY
pasmepa O3V, I13Y, EEPROM, makcumanbHas 1 MUHAMalbHAs
TaKTOBBIE YaCTOTHI, TEMIIEPATYPHBII1 AUAMA30H.

PIC16F87x ¢ paciiMpeHHbIMH BO3MOKHOCTSIMH

Tema  6.1.Peructpsl  oOmero  HasHauenus  PIC16F87x.
OcoOeHHOCTH — pacmpefefcHuss 10 OaHKaM OaMsATH  JUIs
pa3nMYHbIX IPEJCTaBUTENEeH 3TOro ceMelcTBa.

Tema 6.2 Peructpsl cnenmansHoro HaszHaueHus PIC16F87x|
Cosmectumocts ¢ PIC16F84.

Peructp OPTION,Peructp TMRO ,Perucrtp STATUS, Perucrp
INTCON,Peructpsr sHEepronezaBucuMoi nmamsitu, [lopTel BBOIaA
BbIBO/1a, KOH(UTYpallMOHHO# pEerucTp MmpepbIBaHui

OnHokpucTalbHbIE MUKpPOKOHTpOJIep PIC16F84

Tema 3.1.ApxutexTypa. BHyTpeHHUE perucTphl.

O630p apxurekrypsl PIC16F84. CrpykrypHnas cxema. CriocoObl
(hOpMHPOBaHHS TAKTOBOW YaCTOTHI.

Tema 3.2 O603Hauenue nanHoro PIC-koHTposuIepa.

VcnopHoe — 0003HaueHHWEe ~ HAa  NPUHLMIMAIBHOW  cXeMe
Hasnauenune BLIBOJIOB.

Tema 3.3 Koudurypauus namsatu nporpamm. IIporpammuas
MOJICIIb.

Opranuszanus aMsITUH 3y PIC16F84. Crpykrypa
KOH(HUT'YpaIMOHHOTO CJIOBA.

Tema 3.4 Koudurypaums mnamstu ganabix .CTpykTypa
onepatuBHoi mamsatu PIC16F84. Opranuzanust KOCBEHHOH
ajzipecaluu. BBox-BbIBOJ, JaHHBIX. BenomorarenbHble perucrpsl,
Peructpst STATUS ,OPTION, TMRO, , INTCON

Pe:xumbl padoTsl CCP-monyas

Tema 7.1 Pexum Capture CCP-monmyns. Cxema mnosicHsronias
PEKHM pabOTHI.

Tema 7.2 Pexum Compare CCP-monmynsa. Cxema MosiCHSIOLIAst
pexum padoThI.

Tema 7.3 Pexxum PWM CCP-mogymst. Cxema MOsICHSIFOIIAST PeKIM
paboTHI.

Pa6oTa ¢ aHAJIOrOBBIMH CHIHAJIAMM.

Tema 8.1. Komnaparopsl. Hactpolika MHUKpOKOHTpoJuiepa Juist
paboThl C aHAJOTOBBIM BHIOM CUTHAJIOB. BBIOOp mcTOYHMKA
OIOPHOTO HAPSDKEHUSI.

Tema 8.2. MuorokanansHbiii ALIL. Ipunnun pa6otsl. Croco0
MPOrPAMMHOTO  MEPEKIFOYCHUS kaHatoB.  TOYHOCTH
npeobpa3oBanus . Bpemst nmpeobpaszoBanust.

Cucrema KOMaH/Ibl MUKPOKOHTPOJLIEPA

Tema 4.1 Komanabl MEKpOKOHTpOJLIEPA.

Apudmernueckue komanasl, Jloruyeckue oneparuu. Onepanun
¢ kxoHcrantamu. Crapuru. Ilepecbuika. Komanapl ¢ Ourtamu.
Komanbl nepejauut yrpasieHus..

Tewma 4.2 [Ipumeps! TporpaMMUpPOBAHHS.

Crpykrypa nporpammsl. Teno nporpammsl. [Toanporpammel.
Tewma 4.3 Tloptel BBoa-BeiBoia. PORT A/B. Peructpst TRISx.

4.3. Ilpaktmueckue (CEMUHAPCKUE) 3aHATHUSL
TeMbl IpaKTHYECKUX 3aHATHIA M UX TPYAOSMKOCTh [TPUBEICHBI B TA0IHIIE 5.

Tabauna 5 — [pakTHueckue 3aHATUS U UX TPYJOEMKOCTh

Ne
/1

Tembl mpakTHIECKUX
3aHATUI

W3 Hux Ne

Dopmbl TpakTHUECKUX | TpPyIOeMKOCTh, |MPaKTUIECKOH |pa3aena
3aHATHI (uac) MOJTOTOBKH, |JAUCLUI

(aac) JIUHBI

YueOGHbIM IUIaHOM HE MPESYyCMOTPEHO

IIpuembl mporpaMmupoBanusi BHyTpeHHeii nmepudgepun PIC
KOHTpoJL1epa

Tema 5.1.Pabora ¢ maccuBamu B namsitu PIC16F84.

PaGora ¢ maccuBamu B NOCTOSHHOM namsTtd. IToamporpammsl-
MmaccuBbl. KocBenHas azpecanus. PabGora ¢ MaccuBamu B
OMepaTUBHOM MaMsITHU.

Tema 5.2 Makpocsl B accembinepe PIC16F84. Ilpumepst
MOJIE3HBIX MaKPOCOB.

Tema 5.3 MexaHU3M IIpepbIBAHU.

Wmuranns BHemHuXx  Bo3zeiictBuit  Ha  PIC-koHTpOIIEp.
Bueurnue u BHyTpennue npepoiBanus. Peructp INTCON

Tema 5.4 Pabota c sHepronezaBucuMoit namsteio B PIC16F84.
Pabora ¢ suepronesaBucumoii mamsaTeio EEPROM. Peructpst
EEADR, EEDATA, EECON1, EECON2. IIpumep nporpamMmbl
YTEHUS U 3aIIUCH JITaHHBIX.

Tema 5.5 Pexxum Sleep. Ocobennoctu Pabotsr PIC16F B pexume
Sleep. CriocoObI BbIBOJJa MUKPOKOHTpOJUIEpa U3 pexuma Sleep.

Bceero

4.4. JlaGopaTopHble 3aHATUSL
TeMmbl 1ab0paTOPHBIX 3aHATHI U UX TPYAOSMKOCTh IIPUBEICHBI B TA0IHIIE 6.

Tabnuia 6 — JJabopaTtopHble 3aHSATHSI U X TPYJIOEMKOCTh

OnHOKpHCTAJIbHBIA ~ 8-M  pa3psiAHbIii  MHKPOKOHTpOJLIEp

W3 nux Ne
Ne HanmenoBaHue 1ab0paTopHbIX paboT TpyROCMKOCT, | HpaKTHICCKOI | pasieia
/o (gac) MOJrOTOBKH, | JAUCIHI
(4ac) JIMHBI
Cemectp 6
1 | MPLAB —cpena pa3paboTku nporpamm Juist 2 1,2
MHKPOIPOLIECCOPHBIX CUCTEM.
2 | Apxurexrypa PIC16F84. OcHoBHbIE IpHEMBI 2 1,3
IPOTrPaMMHUPOBAHHUSL.
3 | Apxurekrypa PIC16F84. BeiBog 2 34
MH(OPMAILMU Ha CBETOHOb. Onpoc KHOMOK.
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MicroChip: npakTiuueckoe pyKoBOJCTBO/
B.C. Sluenkos. — 2-e uzn.. — M.: ['opsiuas
nuausg — Tenexowm, 2008. — 280c.

4 | lIpepriBanus. 2 5

5 | JIluHaMu4ecKas WHANKAIHUS. 2 3,5

6 | [Tognporpammer-maccusbl. ASCII kox 2 4
CHMBOJIA.

7 | BbiBox uH(poOpMaIMU Ha 2 5,6,7
CEMHCErMEHTHPOBAHHBII HHIMKATOD.

8 | Tunsl mocneaoBaTeabHbIX HHTEP(EHCcoB. 1 6

9 | CBsi3b ¢ IEPCOHATBHBIM KOMITBIOTEPOM 110 2 6,7,8
HOCIIeJOBATEILHOMY HHTEp]EHCy.

Bcero 17

004.312.46
BI19

Bacwuises, A.E. MUKpOKOHTpOIIIEPHI.
Pa3paboTka BcTpanBaeMbIX MPUIOKSHHUIA:
Vuebnoe nocobue/ A.E. Bacuibes; .-
Ilerep®. roc. monutexH. yH-1. — CII6.: U3x-
Bo CIIGI'TIY,2003. - 211 c.

17

4.5. KypcoBoe npoekTrpoBaHue/ BBIOIHEHHE KYPCOBOH paboOThI
Ienb KypcoBOro npoekra: BeinosHeHHe HHIMBHIYAIbHOTO MPOSKTHOTO 3aJaHHs 110
Teme: «Pa3zpaboTka 1 0TI Ka B3auMOICHCTBUSI MUKPOIIPOLIECCOPHOM CUCTEMBI C Pa3IHIHBIMU

BHJaMH HCTOYHHKOB HH(pOpManuu U uHTepdeicor (ykazaTh THI HHOOPMALMK 1 UHTepdeiica)y.

Hanpumep, «Pa3paboTka 1 oTJ1azika CHCTEMBI BBO/IA
YacoB npaKkTUIECKOH MOATOTOBKH: 17

IIpumepHble TeMBbl 3a1aHUI Ha KypCcOBOil MpOoeKT npuBeieHs! B pazaene 10 PITI.

4.6. CamocTrosTenbHast paboTa 00y4arOIIIXCst
Buibl caMOCTOSITENILHON pabOThI U €€ TPYJ0eMKOCTb NPUBEICHbBI B TaduIe 7.

004 M 12

Marpa, }0.C. MUKpPOKOHTpPOJLIEpBI CEPUU
8051 : mpaktuueckuit mogxoy/ 10.C. Marna.
— M.: MK Ilpecc, 2008. — 228 c.

004.3 E 26

Esctudees, A.B. MukpokonTpomiepsl AVR
cemeticta Tiny u Mega dupmst ATMEL/
A.B. Ecrudees. — 4-¢ uza.. — M.:JIOJIDKA-
XXI, 2007. - 560 c.

004.31 52

I'mapmreiin, M.A. MUKpOKOHTpOJLIEPHI
cmemanHoro curnana C8051Fxxx ¢pupmsl
Silicon Laboratories u ux npuMeHEHHUE :
OIUCaHUE AITOPUTMOB Hporpamm / M. A.
I'mapmrreiin. — [porp.. - M.: IOADKA-
XXI, 2008.

Kopanes C.11. MeTonnueckue yka3aHus K
BBIMOJHEHHIO JTabopaTopHbix pabdor (JI.P.1-
JL.P.9). 2012r.

OneKTpoHHBIH pecype kadeapsl

Kosanes C.U. MeToanueckue ykazaHus K
BBIMOJIHEHHIO KypCOBbIX pador (Onucanue
J1a00paTOPHOTO OTJIAI0YHOTO

KoMILIeKca). YuebHoe mocobue B
anexTpoHHoM Buze. 2008r.

DJIeKTPOHHBIN pecypc Kadeaps

Tabnuua 7 — Bujsl caMocTOsITeNbHON paboThI U €€ TPYJOeMKOCTh
Buz camocrositenbHON paboThI Blclzzo’ CemecTp 6, yac Cemectp 7, yac
1 2 3 4
H3yuenue TeopeTHiecKoro MaTepuaia
6 6
quctumesl (TO)
Kypcosoe npoektuposanue (KII, KP) 19 19
PacuerHo-rpaduueckue 3ananus (PI'3)
Beinonnenue pedepara (P)
IToaroroBka K TeKylieMy KOHTPOIIIO 20 20
ycneBaemoctu (TKY)
Jomarnee 3ananue (J13)
Kontposbabie pabotst 3a0unnkoB (KP3)
IToaroroBka K MpoOMEKyTOUHOM 4 4
atrecrauuu (I1A)
Bcero: 49 30 19

004.312 3-16

Baen, H.U. Paguomo0OuTenbekue
koHCTpykuuu Ha PIC-
MHKpOKOHTposuiepax.kH.4/H.U. 3aen. —
Kues: MK-IIpecc, 2008. — 336 c.:

5. IlepedeHb y4eOHO-METOANYECKOTO 00ECICUeHHs
IUTSE CAMOCTOSITEIILHOM PaboThI 00yUArOIIMXCS IO TUCIUILTHHE (MO/IYIIIO)

Y4eOHO-MeTOANYECKHEe MaTepHalbl Ui CAMOCTOSTENBHON paboThl 00YYAIOMIMXCS YKa3aHbI B

mi. 7-11.

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

681.511
(TYAII)/IIT9

IIpoekTHpOBaHUE CPEACTB KOHTPOIS U
JIMAaTHOCTHKH C 3JIEMEHTAMHU BBICOKON
HHTEerpanuu: MeToan4eckue ykazaHus K
BBINOJIHEHHIO J1abopaTopHbIxX pabor / C.-
ITetep0. roc. yH-T a3pOKOCM.
npubopoctpoenus; Coct. C. U. Kosanes, B.
A. I'ony6xkos. - CI16.: PO I'VAIL, 2005. -
22 c.: puc., TabII..

Hlugp/

bubnuorpaduyeckas ccpiika
URL anpec pag

KonmaectBo sx3eMILISIpoB B

OHOIMOTEKE

(KpoMe SIIEKTPOHHBIX IK3EMILTIPOB)

004.312 4 Suenkos, B.C. MukpokoHTpoIiepst

2

C71

Crnepanckuii, B. C. CurnanbHble
MHKPOIIPOLIECCOPBI ¥ UX MPUMEHEHHUE B
CHCTEMAaX TEJICKOMMYHHUKAMH U
9JIEKTPOHUKH: yueOHoe mocobue/ B. C.

20




Crnepanckuii. - M.: I'opsiuast auHus -
Tenexom, 2008. - 168 ¢

Dx3amMeH CnHcoK BOIIPOCOB K K3aMEHY

7. TlepeyeHb dJEKTPOHHBIX 00Pa30BaTEIbHBIX PECYPCOB
HH(OPMAIIMOHHO-TEIEKOMMYHHUKAIIMOHHOM ceTh «HTepHET
TlepeueHnb INEKTPOHHBIX 00pa3oBaTeIbHbIX pecypcos UH()OPMALHOHHO-
TEJICKOMMYHHUKAIMOHHON ceTH  «VIHTepHeT», HEOOXOMUMBIX JUIi OCBOCHHS JTHCLMILTHHBI
npuBeieH B Tabuie 9.

BrimonHeHne KypcoBOro mpoexkTa DkcnepTHasi OllEHKa Ha OCHOBE TPeOOBaHMH K
COJIEPXKAaHUIO KypCOBOT'O ITPOEKTA.

Tabmuua 9 — IlepeueHb 9JIEKTPOHHBIX O0Opa30BaTENbHBIX PECYPCOB HH(MOPMALMOHHO-
TeIeKOMMYHUKAIIMOHHOM cet «HTepHeTY

URL agpec HaumenoBanue
www.microchip.ru Microchip Technology.

10.2. B kadyecTBe KpPHTEPHUCB OICHKH YPOBHS C(HOPMUPOBAHHOCTH (OCBOCHHS)
KOMIIETCHIIMH OOY4YarOIMMHKCS TMPUMEHsETCsS S5-0ajibHasi IIKala OLUEHKH CHOPMUPOBAHHOCTH
KOMIIETEeHIIM#, KOTOpas npuBejieHa B Tabauie 14. B Teuenne cemecTpa MOKET HUCIIOIB30BATHCS
100-0anipHast  mIKaja — MOJAYJbHO-PEHTHHIOBOM  CHUCTEMbl ~ YHHBEPCHUTETa,  MpaBUia
HCIIOBb30BAHUSI KOTOPOH, YCTAHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJIbHBIM HOPMATHBHBIM aKTOM
I'YAIL
Tabnuua 14 —Kpurepun oleHKH YpOBHsI CHOPMHUPOBAHHOCTH KOMITETSHIIMI

8. IlepeueHb MHPOPMALIMOHHBIX TEXHOJIOTHI
8.1. Ilepeuenr mnporpaMMHOrO OOECIEUEHHs, HCIOIb3YEMOTO0 IPH OCYLIECTBICHUU
00pa30BaTeIbHOrO MpoLecca Mo JUCLUILIHHE.
[lepeuens ucnonbp3yeMoro nporpaMMHOro odecrieueHus npecrasieH B Tadmune 10.

Tabmuna 10— Ilepedens nporpaMMHOro obecriedyeHus

Ne n/m HaumenoBanue
1 nporpamma otnanduk Microchip MPLAB 8.5 — GecrunatHast 1uist y4eOHBIX Lienel
1 OC Windows XP u Bblie
2 IMaker MS Office
8.2. Ilepeuenn MH(POPMAIMOHHO-CITPABOYHBIX CHCTEM,HCTIONIb3YEMbIX npu

OCYLIECTBIICHHH 00pa30BaTEILHOIO MPOLECCa 110 AUCHHUILIIHHE
IlepeyeHbp HCMONB3yeMbIX HH()OPMAIIMOHHO-CIIPABOYHBIX CHCTEM IIPEACTABIEH B
Tabumne 11.

Tabnuua 11— IlepedeHp nHGpOpMALMOHHO-CIIPABOYHBIX CHCTEM

Ne i/ HaumenoBanue

He npexycmotpeno

9. MartepuanbHO-TeXHUUYECKas 0a3a
CocraB  MaTepHAIbHO-TEXHUYECKOH  0a3bl, HEOOXOIUMOH sl  OCYLIECTBIICHHUS
00pa30BaTeIpHOrO MpoLiecca Mo JUCLMILTHHE, IPEACTaBNIeH B Tabnuuel 2.

Tabmuma 12 — CocraB MaTepuaIbHO-TEXHHYECKON 0a3bl

Ne HaumenoBaHue cocTaBHOW 4acTu
/o MaTepraibHO-TEXHUIECKOW 0a3bI

Homep ayauropuun
(Tpr HEOOXOIUMOCTH )

JleximonHas ay iuTopus

2 | KomnbroTepHslii ki1acc

Og?égj;i :::w XapakTepucTrka chOpMHUPOBAHHBIX KOMITCTCHIIUN
— oOyuarouuiicsi TayOOKO M BCECTOPOHHE YCBOWIJI IIPOrPaMMHBIi
Marepuai;
— YBEPEHHO, JIOTHYHO, MOCIE0BATEIBHO U TPAMOTHO €r0 M3J1araerT;
OO — ONMHUPAsCh HA 3HAHUS OCHOBHOW M JOMOJHHUTEIHHON JIUTEPATYPEL
GAITCHOY TECHO NPHBS3BIBACT YCBOCHHBIC HAYUYHBIE MOJOKEHHUS C NPAKTHYECKOM
JIeATEeIbHOCTHIO HATIPABJICHHUS,
— yMeJio 000CHOBBIBAET U ApIYMEHTHPYET BBIBUTAEMBbIC UM HJICH;
— JIeJIaeT BLIBOJIbI U 0000IEHNS;
— cBOOOJIHO BJIAJICET CHCTEMOM CIICHHATN3UPOBAHHBIX IOHSATHI.
— oby4aromuiicss TBep/I0 YCBOMJI IIPOrPAMMHBII MaTepuall, FpaMOTHO U
[0 CYyLIECTBY M3JlaraeT ero, ONMpasch Ha 3HAHUS OCHOBHOM
JIUTEPATYPBI;
«xXOpomo — HE JIOMYCKAeT CYIECTBEHHBIX HETOYHOCTEH; 3
— yBS3bIBAET YCBOCHHBIC 3HAHUSI C TMPAKTHYECKOH JESTEIbHOCTHIO
«3AUTEHO»
HaIpaBlICHUS;
— apryMEHTHPYET Hay4YHbIE MOJIO0KEHHS;
— JIeJIaeT BBIBOJIBI U 00OOIIICHS;
— BJIaJieeT CUCTEMOH CIIeUATN3UPOBAHHbIX OHSITHIH.
— 00yJarOIHMIACS YCBOWII TOJIBKO OCHOBHOM MPOrPaMMHBIH MaTepHa,
[0 CYLIECTBY H3JIaraeT €ro, OMHMpasCh Ha 3HAHHS TOJBKO OCHOBHOM
JIUTEPATYPBI;
— JIOIYCKAeT HEeCYILECTBEHHbIE OLIMOKU U HETOYHOCTH;
«YZIOBJICTBOPHUTEIILHOY N
GAITCHOY — HCTIBITHIBACT 3aTPyIHEHHS B IPAKTHYCCKOM NPUMEHEHHH 3HAHHI
HaIpaBJICHUS;
— c1ab0o apryMeHTHPYeT HAYYHbIE TTOJI0KCHUS;
— 3aTpyaHsieTcs B pOPMYIMPOBAHNH BHIBOJIOB M 0000IICHHIT;
— YaCTHUYHO BJIAJICCT CUCTEMOH CIELHATN3UPOBAHHbBIX MTOHITHH.
— obyyaromuiicss He YCBOWJI 3HAYMTEIBbHOM YacTH MPOrPaMMHOIO
Marepuana;
— JIOIyCKaeT  CyLIeCTBEHHblE  OWMOKM M HETOYHOCTH  IIpU
«HEYIOBJIETBOPUTEIILHO ;
HE AUTCHOY paccMoTpeHuH npoblieM B KOHKPETHOM HalpaBJICHHY; 3
— HCIIBITHIBAET TPYJHOCTH B NPAKTHYECKOM MPUMEHEHNUH 3HAHUH;
— HE MOXXET apryMEHTHPOBAThH HAYYHBIC ITOJI0KCHHS;
— He (HOPMYJIHPYET BHIBOJOB M 000OIIEHHUIA.

10. OueHoYHBIE CpeaCTBa VIS IPOBEICHNS IPOMEKYTOUHON aTTECTALNH
10.1. CocTaB OLICHOYHBIX CPENCTBAJIS MPOBEACHUS IPOMEXKYTOUHOM aTTecTaluu
oOy4aronmxcs 1o JUCHUIUIMHE PUBEIeH B Taduie 13.
Tabmuma 13 — CocraB OLIEHOUHBIX CPEJICTB IS TPOBEJCHUS IIPOMEXKYTOUHOH aTTeCTalun

10.3. TunoBble KOHTPOJILHBIC 33aHUS WIIH UHBIC MAaTCPHAIIBI.
Bomnpocs! (3agaun) 1uis 9K3aMeHa MpejcTaBieHbl B Tadmuie 15.
Tabmnuua 15 — Bonpocs! (3a1a4n) Aist 9K3aMeHa

Bun HpOMC)KyTO‘{HOﬁ aTTéCTalun | HepequL OLICHOYHBIX CPEACTB

Kon

Ne /mt Ilepedens BompocoB (3a1a4) Uis 9K3aMeHA
HHJHMKATOpa

1 O030p phIHKA 8-U pa3psIAHBIX OAHOKPUCTAIBHBIX MK-2.3.1




| Yu4eOHBIM MJIAHOM HE IPEyCMOTPEHO |

IepeueHp TeM [yisi KypCOBOTO IPOEKTHPOBAHHUS/BBINIONIHEHHS KypCOBOW paboThI
IIpeACTaBIIeHbI B Tabuie 17.
Tabnuua 17 — [lepeueHs TeM Uit KYpCOBOTO IPOSKTHPOBAHUS/BBITIOJIHEHHUS KYPCOBOW paboThI

No /i [TpuMepHBIil epedeHb TeM AJIsi KypCOBOTO NPOSKTUPOBAHHS/BBITOTHEHUS
B KypcoBOi paboThI

1 Yacts 1. Beibop B MeH10. 2 spyca. [lepBeii- 5 31-T0B, BTOpoi — 3 a1-Ta.
ITocne BbIOOpa HIDKHETO YPOBHS — 3BOHOK. T.e. MPUMEPHO KaK B COTOBOM
TenedoHe. (HapuMep: B epBOM sipyce 5 hamMuinii, BO BTOPOM sipyce — JUist
kaxoi pamunmu 3 Tenedona (oM., pad., Mob.), BEIOOp TenedoHa —
MMHUTALHUS TENI. 3BOHKA)

UYactp 2. CoxpaHeHHE BO BHEIIIHEH JHEProHe3aBUCHUMOM aMsITH
HNPOMEXYTOUYHBIX JAaHHBIX U MOCIIEIHEr0 Pe3yybTaTa paboThl IPOrPaMMBI.
CBsI3b ¢ BHEIIHEH MaMAThIO — 10 IpoTokoay 12C.

2 UYacte 1. BBomuTCs miecTHaAaTepuIHOE YHUCIIO B BepxHeil ctpouke. [Ipu
Ha)KaTHUU Ha KHOIIKY-OKOHYaHUE BBOJIA U B HIDKHEH CTPOKE JOJDKHO
nosiBUTCs 10-MYHOE YMCII0, paBHOE BEPXHEMY.

UYacts 2.CoxpaHeHle BO BHEIIHEH YHEPrOHE3aBUCUMON TaMATH
MIPOMEKYTOYHBIX JIAHHBIX U MOCJIEIHEr0 Pe3yJibTaTa padoThl IPOrPaMMBL.
CBsi3b ¢ BHEIIHEH MaMsAThIO — 110 mpoTokoay 12C.

3 Yacrs 1. Pexiama — opranu3oBath Oeryuyio CTpoky. 1-si KHoOIKa
YIpaBIsieT HAMPaBICHUEM Oera , KH.2 — IIEPEBOIUT CTPOKY BBEPX HJIM BHH3,
3-51 KHOTIKA PEXKUM LIUKINYECKOro CABUIa, KOTa IBE CTPOKH 00BEIMHSIIOTCS
B OJIHY JUIHHHYIO 32-X CUMBOJIbHYIO CTPOKY, 110 KOTOPOW LUKIHYECKH
JIBIDKETCS peKJIaMHasi CTPOKa.

Yacts 2.CoxpaHeHHE BO BHEITHEH SHEPTOHE3aBUCUMOI aMATH
MIPOMEXKYTOUYHBIX TAHHBIX U MOCJIEIHETr0 Pe3yJbTaTa paboThI TPOTPAMMBEL.
CBsi3b ¢ BHEIIHEH MaMsAThI0 — 10 npoTokoay 12C.

4 Yacte 1. Broa u mpeobpa3oBaHue TBOUYHOTO YKCia (B IEPBOI CTPOKE) B
JIecITUYHOE (BO BTOPOH CTPOKeE)

UYacts 2. CoxpaHeHHEe BO BHEIIHEH YHEPrOHE3aBUCHMOM MaMATH
HNPOMEXYTOUYHBIX JaHHBIX U MOCJIEHEro Pe3ynbTaTa paboThl IPOrPaMMBI.
CBsi3b ¢ BHEIIHEH MaMAThIO — 110 mpoTokoay 12C.

5 Yacts 1. [IpousBenenue qByx uncein. BBoa nepBoro uncna B nepBoii CTpoke,
BTOPOTO - BO BTOPOH, pe3ybTaT — Bo BTopoi. Ecnu pe3ynbraT He
MIOMEIIAETCS BO BTOPYIO CTPOKY - 3BOHOK.

Yacts 2. CoxpaHeHHE BO BHENIHEH YHEProHE3aBUCHMON TaMATH
HMPOMEXYTOUYHBIX IaHHBIX U MOCJIETHEr0 Pe3ybTaTa paboThl IPOrPAMMBI.
CBsI3b C BHEIIHEH MaMsThI0 — 1o npotokouy 12C.

6 Yacte 1. YnopsaounBanue nuudp B ctpoke. MicxoaHoe 4ucio (1ecsaTuaHoe)
BBOJMTCS B BepxHeii cTpoke. [1o okoHYaHHH BBOJA B HIDKHEH CTPOKE
HOSBIISIETCSL YIIOPSIIOUSHHBIH Ha0O0p 1P TOro yucna. (JOI. 3a1aHue -
BBIOPOCUTD OIMHAKOBBIE LIU(PPBI)

Yactb 2. CoxpaHeHHE BO BHELIHEH SHEPrOHE3aBUCUMOM TaMsITH
HNPOMEXYTOUYHBIX IaHHBIX U MOCJIEIHEr0 Pe3ysbTaTa paboThl IPOrPaMMBI.
CBsi3b ¢ BHEIIIHEH MaMAThIO — 110 mpoTokoay 12C.

MHUKPOKOHTPOJLIEPOB
2 CemeiicTBa OJJHOKPUCTAIBHBIX MUKPOKOHTPOJLIEPOB (pUPMBI [1K-2.3.2
Microchip Technology. OcnoBHuble mapamerps PIC-
KOHTPOJUIEPOB
3 YcnoBHble 0603HaueHNs PIC-koHTpOIIEpOB K-2.V.1
4 0630p apxutextyps! PIC16F84 [K-2.y.2
5 VYcnosHoe 00o3HaueHue PIC16F84. HazHaueHue BBIBOJIOB. TIK-2.B.1
6 Cnioco0bl opMHpoBaHus TakKTOBOM yacToThl st PIC16F84 1K-2.B.2
7 Crpykrypa koHpurypauronHoro ciosa PIC16F84
8 Crpykrypa oneparusHoii namstu PIC16F84
9 Peructp STATUS PIC16F84
10 Peructp OPTION PIC16F84
11 Cucrema xomang PIC16F84
12 Pabota c maccuBamu B nocrostaHoi namsitu PIC16F84
13 Pa6ota c maccuBamu B oneparusHoii namsatu PIC16F84
14 Makpocs! B accembaepe PIC16F84
15 Mmuranus BHeHUX coObITHii B MPLAB
16 Mexanusm npepbiBanuii B PIC16F84
17 Peructp INTCON B PIC16F84
18 Tunel copocos B PIC16F84
19 Pabota c saepronesaBucumoii mamsiteio B PIC16F84
20 Pa6ota PIC16F84 B pexxume Sleep
21 Opranu3zanus aCHHXPOHHOH MMOCIeI0BATEeIbHOM epenadn
nannbeix gua PIC16F84
22 OcHoBHbIe xapakTepucTuku cemerictsa PIC16F87x
23 Buytpenunsist ctpykrypa PIC16F87x
24 Omnmcanue BeiBoA0B PIC16F87x
25 Opranmzamus namsitu [13Y PIC16F87x
26 Opranmsarus namsita O3Y PIC16F87x
27 Peructp STATUS PIC16F87x
28 Peructp OPTION PIC16F87x
29 Peructp INTCON B PIC16F87x
30 Ocobennoctu BeinonHenust komanael GOTO B PIC16F87x
31 OcobenHocry BbinoaHeHust komanasl CALL B PIC16F87x
32 Pabota Taiimepa-cuetunka TMRO B PIC16F87x
33 Pabota Taiimepa-cuetunka TMRO B PIC16F84
34 Pab6ota raiimepa-cuetynka TMR1 B PIC16F87x
35 Pab6ota raiimepa-cuetunka TMR2 B PIC16F87x
36 Crpykrypa KoHpurypanuonHoro ciosa TICON
37 Crpykrypa koHpurypauuonHoro ciosa T2CON
38 Pexumbl pabotsl CCP-moayns
39 Pexum Capture CCP-moayins
40 Pexum Compare CCP-monysist
41 Pexxum PWM CCP-monymst
42 Opranuzanys aCHHXPOHHOI MOCIe10BaTeIbHOCTH IIepeiadut B
PIC16F87x
Bomnpocs! (3agaun) muist 3auera / qud¢. 3adera npeacTaBieHs! B Tabnuie 16.
Tabnuua 16 — Borpocs! (3amaun) asist 3auera / nudd. 3auera
Konx

Ne i/ INepeyeHs Bompocos (3agaq) oy 3aueta / qudd. 3agera

HHJUKaTopa

7 Yacts 1. BeiBogurcs crpoka “BOSS” B cepenyne BepxXHeil CTpOKH.
KHonkamu ocyLecTBISETCs CIBUT CTPOKH B YEThIPEX HampapieHusX. Bee
CIIBUTH [IUKJIMYECKUE.

Yactb 2. CoxpaHeHHe BO BHEILIIHEH SHEProHe3aBUCUMOM MaMsITH
HOPOMEIKYTOUHBIX IAHHBIX H IIOCIEIHETO Pe3yabTaTa padOoThl IPOrPAMMBL.




CBs13b € BHEIIHEH NaMAThI0 — 1o npoTokoay 12C.

Yacte 1. BBomuTCs 4rcio, KOTOpOe PaCHEHUBACTCS KaK IECITHIHOE
3naueHune ASCII — xona (B untepsane 30..50). Ha BTopoii cTpoke
0TOOpakaeTcsi CHMBOJI C TAKMM KOZIOM. MOKHO BBOANTH HECKOJIBKO YUCETT
MOAPS, IPU 9TOM BCE, YTO PaHee BBIBEICHO, CBUTACTCS BIIPABO.

Yactp 2. CoxpaHeHHE BO BHEITHEH SHEPrOHE3aBUCUMOI aMsTH
MPOMEXYTOUYHBIX IAaHHBIX U MOCIIETHETr0 Pe3ysbTaTa padoThl IPOrPaMMBbI.
CBs13b € BHEIIHEH NaMAThIO — 1o npoTokoay 12C.

CBsi3b ¢ BHEIIHEH MaMsAThI0 — 10 npoTokoay 12C.

Yacts 1. B BepxHeii ctpoke BeiBOAMTCS (hpaza (1r00as - NpUayMaTh CAMUM).
KHonkamu Kypcop MoJBOIUTCS II0J] HYXKHYIO OYKBY, KOTOpas IIpH €€ BIOope
OIyCKaeTCsl Ha HIKHIOI0 CTPOKY U CABUraeTCs BIUIOTHYIO K JIEBOMY Kparo (K
paHee BbIOpaHHBIM OyKBaM), Tie (POPMHUPYETCS CIIOBO U3 BHIOPAHHBIX OYKB.
Yacts 2. CoxpaHeHHE BO BHEUIHEH SHEPrOHE3aBUCHMON ITAMSTH
MPOMEXYTOYHBIX IaHHBIX U MOCIIETHET0 Pe3ysbTaTa padoThl IPOrPaMMBbl.
CBsI3b C BHEIIHEW MaMsThI0 — 110 npotokoiny 12C.

16

UYacts 1. BBomsiTcst uricno B BepxHel cTpoke. Bo BTopoii cTpoke Hao
BBIBECTH COOOILEHHUE - IIPOCTOE 3TO uucio miu Het. (Hucno <999.
Hcronb30BaTh CIIMCOK IPOCTHIX YHCET 10 31 U IPOBEPSATh UX KaK JCIUTEIH
BBE/ICHHOTO YHCIIA.)

Yactp 2. CoxpaHeHHE BO BHEIIHEH YHEPrOHE3aBHCHMOl MaMsITH
MPOMEXYTOUYHBIX JaHHBIX U MOCJIETHEr0 Pe3yybTaTa paboThl IPOrPAMMBI.
CBsi3b € BHEIIHEH NMaMsAThI0 — 10 npoTokoay 12C.

10

Yacts 1. BBoguTes 1mecTHaALaTEPUUHOE YUCIIO B BepxHei crpouke. [Ipu
Ha)XaTHU Ha KHOIKY-OKOHYaHHE BBOJIA U B HUJKHEN CTPOKE MOSABIIAETCS
JIBOMYHOE YMCIIO, PABHOE BEPXHEMY.

Yacts 2. CoxpaHeHHe BO BHEIIHEH SHEProHe3aBUCUMOM MaMsITH
HIPOMEKYTOUHBIX IaHHBIX H IIOCICIHEr0 pe3yabTaTa paboThl IPOrPaMMBL.
CBs13b ¢ BHEIIHEH MaMAThI0 — 1o npoTokoay 12C.

17

UYacts 1. Tect peakiuu yenoBeka. C momMouipio reHepaTopa
IICEBJIOCITyHalHBIX YMCET OPTaHU30BATh BBIBOJ CIIyYalHBIX JIBOMYHBIX YHCEI
B BEpXHIOIO CTPOKY. Bpems dukcannu uncna — 1 cex. 3a 370 Bpemst HA10
OIPE/IeNTUTh YETHO HJIM HEeT YHUCIIO eIMHUILL B YUCIIEe M HAaXaTh OJHY U3 JBYX
KHOIOK. [Ipy HeNIpaBMIIBHOM Ha)kaTHHU — 3BOHOK. Bo BTOpoii cTpoke
BBIBOJSATCS YKCJIA IPABUIIBHBIX U HETIPABUIIBHBIX HAXKATHIL.

Yactp 2. CoxpaHeHHE BO BHEIIHEH SHEPrOHE3aBUCUMOM aMsATH
IIPOMEKYTOYHBIX TAaHHBIX U ITOCJIEIHET0 Pe3yJIbTaTa padoThl IPOTrPaMMBL.
CBsi3b ¢ BHEIIHEH MaMsAThI0 — 10 npoTokoay 12C.

11

Yacte 1. BBoguTcs mectHaanaTepuuHoe YUCIO B BepxHel ctpouke. [Tpu
Ha)KaTHU Ha KHOIKY-OKOHYaHME BBOJIA U B HIDKHEW CTPOKE MOSBIISETCS 8-
PHYHOE YHCIIO, PABHOE BEPXHEMY.

Yactp 2. CoxpaHeHHE BO BHEIIHEH dSHEProHEe3aBUCHMOM aMATH
IIPOMEXKYTOUHBIX IAHHBIX U ITOCJTIEHEr0 pe3ysibTaTa padoThl IPOTrPaMMBI.
CBs13b € BHEIIHEH MaMATHIO — IO ipoTokoay 12C.

18

UYacts 1. Tect peakuu yenoBeka. C momMoluibio reHepaTopa
NICEBAOCITyYaliHbIX YHCENl OPraHu30BaTh CIIy4aiiHbI BHIBOJ| CJIOB “JIeBas
KHOTKa” W “‘mpaBas kHomKka . Bpewms moka3za cimoBa — 0.5 cek. 3a 310 Bpemst
HaJI0 HaXKaTh O/IHY U3 ABYX KHOMOK. [Ipy HENmpaBMIIbHOM Ha’KaTUH — 3BOHOK.
Bo BTOpOI#i cTpOKE BHIBOAATCS YKCIIA IPABUIBHBIX U HEIPABHIBHBIX
Ha)KaTHil.

UYactp 2. CoxpaHeHHE BO BHEIIIHEH JHEProHe3aBUCHUMOM MaMsITH
IIPOMEXKYTOYHBIX TAaHHBIX U MTOCJIEIHET0 Pe3yJIbTaTa padoThl IPOTrPaMMBL.
CBsi3b ¢ BHEIIHEH MaMAThIO — 10 IpoTokoay 12C.

12

Yactp 1. BBomuTcs BocbMEpHYHOE YUCIIO B BepXHEi cTpouke. [Ipn Haxatun
Ha KHOIIKY-OKOHYaHHEe BBOJIA M B HIDKHEH cTpoke nosiBisercs: 10-uunoe
4HCII0, PABHOE BEPXHEMY.

Yactp 2. CoxpaHeHHE BO BHEIIHEH SHEPrOHE3aBUCHMOM MaMATH
MIPOMEKYTOUHBIX IAaHHBIX U MOCJIEHEr0o pe3ysibTaTa padoThl TPOrpaMMmBl.
CBs13b C BHEIIHEH MaMATHIO — 10 ipoTokony 12C.

13

Yacts 1. BBonurcs BocbMepuuHOE 4MCIIO B BepxHeil crpouke. [Ipu
Ha)KaTWHU Ha KHOTIKY-OKOHYaHME BBOJIA U B HIDKHEH CTPOKE MOSABIIACTCS
TPOMYHOE YUCII0, paBHOE BepxHeMy. Eciu He momelnaeTcs B CTPOKY —
3BOHOK.

Yactp 2. CoxpaHeHHE BO BHEIIHEH SHEPrOHE3aBUCHMOM MaMsITH
MPOMEXYTOUYHBIX JaHHBIX U MOCJIEIHETr0 pe3ysbTaTa padoThl IPOrpaMMBbl.
CBsi3b C BHEIIHEH MaMATHIO — 10 ipotokony 12C.

19

UYacts 1. Tect peakuu yenoBeka. C moMomIpio reHepaTopa
NICEBAOCITyYaliHbIX YHCENl OPraHu30BaTh CIy4aiiHbI BHIBOJ| CJIOB “JeBas
KHONKa” ¥ “npaBas KHomka”. M3aMepsercst BpeMs 10 Ha)KaTHsl Ha
MIPaBUIIbHYIO KHOIIKY. BO BTOpOIi cTpoKe BBIBOJUTCS CpeHEE BPEMs
peakuuu (B JECATHIX TOJSAX CEKYH/bI.)

UYacts 2.CoxpaHeHHe BO BHEIIHEH YHEPrOHE3aBUCUMON TaMATH
HNPOMEXYTOUYHBIX IaHHBIX U MOCJIEIHEr0 Pe3ysbTaTa paboThl IPOrPaMMBI.
CBsi3b ¢ BHEIIHEH MaMATHIO — 110 mpoTokoay 12C.

20

Yacte 1. CrioxxeHue AByX uucen. BBoj nepBoro uucia B nepBoi CTpOKe,
BTOPOTO - BO BTOPOH, pe3yibTaT — BO BTopoi. Ecnu pe3ynbraT He
MOMEIAETCs BO BTOPYIO CTPOKY - 3BOHOK.

Yacts 2.CoxpaHeHHE BO BHEITHEH SHEPTOHE3aBUCUMOI aMATH
MPOMEXYTOUYHBIX IaHHBIX U MOCJIETHEr0 Pe3yybTaTa paboThl IPOrPAMMBI.
CBsI3b C BHEIIHEH MaMsThI0 — 1o npotokouy 12C.

14

Yacts 1. BBopsTcs aBa uncna. [lepBoe — B BepxHEH CTpoKe — BTOpoe — B
HukHel. Tpebyercst onpeaeauTh, MOXKHO JIH BTOPOE MOIYYUTh U3 TIEPBOTO
nepecTaHoBkoi 1ndp. Ecnu 1a — 3BOHOK.

Yacts 2. CoxpaHeHHE BO BHEUIHEH SHEPrOHE3aBUCHMON ITAMSATH
MIPOMEXKYTOUHBIX IAaHHBIX U MOCJIEHEr0 pe3ysibTara padoThl TPOrPaMMBbI.
CBsi3b C BHEIIIHEH MaMATHIO — 10 nipoTokoay 12C.

21

UYacts 1. Beruntanue qByx uucen. BBoa mepBoro uucna B nepBoii CTpoOKe,
BTOPOTO - BO BTOPO, pe3yJbTar — BO BTOpoii. Eciu pesyinbrar He
MOMEIIAETCS BO BTOPYIO CTPOKY - 3BOHOK.

Yactp 2. CoxpaHeHHE BO BHEIIHEH SHEPrOHE3aBUCUMOM MaMsATH
IIPOMEXKYTOYHBIX TAaHHBIX U ITOCJIEIHET0 Pe3yJIbTaTa padoThl IPOTrPaMMBL.
CBsi3b ¢ BHEIIHEH NMaMsAThI0 — 10 npoTokoay 12C.

15

Yacts 1. BBogsrcs nsa uncina. [lepBoe — B BepXHeil CTpOKe — BTOpOe — B
HIDKHeH. Tpebyercst onpenennTb, MOXKHO JIM BTOPOE TTOIYYHUTh U3 IEPBOTO
3ePKaJIbHBIM OTPA)KEHUEM I0CIeJ0BATEILHOCTH U(P. (HAnpUMep : Yuciia
127556 u 655721 - 3BOHOK)

Yactp 2. CoxpaHeHHE BO BHEIIHEH SHEPrOHE3aBUCHMOM MaMATH
MIPOMEXKYTOUHBIX JIAHHBIX U MOCJIEHEr0 pe3yJibTaTa padoThl IPOrpaMMmBbl.

22

UYacrts 1. [lenenue (enmouncieHHoe) AByX drced. BBoa mepBoro uncna B
NIepPBOI CTPOKE, BTOPOTO - BO BTOPOH, pe3ybTaT — BO BTOpoit cTpoke. Ilpu
HEHYJICBOM OCTaTKE — KOPOTKHI 3BOHOK.

UYacts 2. CoxpaHeHHE BO BHEIIHEH YHEPrOHE3aBUCHMOM MaMATH
MIPOMEKYTOYHBIX TAaHHBIX U MOCJIEIHEr0 Pe3yJibTaTa paboThl IPOrPaMMBL.
CBsi3b ¢ BHEIIHEH MaMAThIO — 10 mipoTokoay 12C.
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Yacts 1. Onpeznesnenne Haau4us 3alaHHOTO ()parMeHTa B Maccuse. BBon
IIEpBOTO YHCIIa B IIEPBOH CTPOKE, BTOPOTO - BO BTOpoil. Eciiu Bropoe uncio
sIBJISETCs (hparMEeHTOM MEepBOro — KOpoTKuit 3BoHOK. (Hampumep: nepsoe
yucio 11345832996 , Bropoe 329 - 3BOHOK)

Yacts 2. CoxpaHeHHE BO BHEIIHEH SHEPrOHE3aBUCHMON ITAMSTH
MPOMEXYTOUYHBIX JaHHBIX U MOCJIETHEr0 Pe3ysbTaTa paboThl IPOrpaMMBbl.
CBsI3b C BHEIIHEW MaMsThI0 — 110 npotokoiny 12C.

Ta6muma 18 — [IpuMepHsIii nepedeHb BOIIPOCOB LISl TECTOB

Kon

Ne n/nt IIpumepHsIi IepeyeHb BONPOCOB /171 TECTOB
UHJMKATOpa

24

Yacts 1. BBoa aecstudnoro uucna. Eciu undpsl B HeM ynopsiioYeHs! 10
BO3PACTaHHIO — KOPOTKHUH 3BOHOK, 110 yOBIBAHMIO — JIBA 3BOHKA, €CIIH APYTOe
— OJIVH JIJIMHHBIN 3BOHOK.

Yactp 2. CoxpaHeHHE BO BHEITHEH SHEPTOHE3aBUCUMOI aMsTH
MPOMEXYTOUYHBIX IAaHHBIX U MOCIJIETHET0 Pe3ysbTaTa padoThl IPOrPaMMBbI.
CBs13b C BHEIIHEH NaMAThI0 — 1o npoTokoay 12C.

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

Tabnuia 19 — [lepedeHb KOHTPOJIBHBIX padoT

Ne n/n [epeueHb KOHTPOJIBHBIX PAOOT

He npexgycmotpeno

25

UYacts 1. BBon mecsatiuunoro uncia. Bo BTopoit cTpoke — cyMMa BBEICHHBIX
uudp. Ecnu cymma okanuuBaercs Ha 0 - OZMH JUIMHHBINA 3BOHOK.

Yacts 2. CoxpaHeHHE BO BHEUITHEH SHEPrOHE3aBUCHMON ITAMSTH
MIPOMEXKYTOUHBIX IAaHHBIX U MOCJICIHEr0 pe3ysibTara paboThl IPOrPaMMBbI.
CBsI3b C BHEIIHEW MaMsThI0 — 110 npotokoiny 12C.

26

Yacts 1. Beonares 8 pecsitnunbix 1udp. Onpenenurs, ecTb JI Tpoiika
uudp, koropast B cymme gaet uyuciao 20. Eciau ects — BBIBECTH 3TH TpU
uuQps BO BTOPOH CTPOKE U OJIUH AJTHHHbBII 3BOHOK.

Yacts 2. CoxpaHeHHE BO BHEUIHEH SHEPrOHE3aBUCHMON ITaMSATH
MPOMEXYTOUYHBIX IAaHHBIX U MOCIIETHEr0 Pe3ysbTaTa padoThl IPOrpPaMMBbl.
CBs13b € BHEIIHEH NaMAThI0 — 10 npoTokoay 12C.

27

UYacts 1. BRogsarcs 8 pecsatuunbix uudp. OnpeaenuTs, Tp HAaHOOIbIINE
uudpel, BeiBecTH 3TH TpH LMPHI BO BTOPOii CTPOKE U IaTh CTOJIBKO
KOPOTKHX 3BOHKOB, KAKOBa MaKcUMabHas nudpa.

Yactp 2. CoxpaHeHHE BO BHEITHEH SHEPrOHE3aBUCUMOI aMSsTH
IIPOMEXKYTOUHBIX JaHHBIX U ITOCIETHEr0 pe3ysibTaTa padoThl IPOTrPaMMBbI.
CBs13b € BHEIIHEH NaMAThI0 — 10 npoTokoay 12C.

28

UYacts 1. Brogsarcst 8 mecsitnunbix uudp. BeiBect HeueTHbIe TU(PHI BO
BTOpOIi cTpoke. Eciiu uX HET, TO OAUH JJIMHHBIA 3BOHOK.

Yacts 2. CoxpaHeHHE BO BHEIIHEH SHEPrOHE3aBUCHMON ITAMSTH
MIPOMEXKYTOUHBIX JAHHBIX U MOCJICIHEr0 pe3ysibTata paboThl IPOrpaMMBl.
CBsi3b C BHEIIIHEH MaMATHIO — 10 TipoTokoay 12C.

29

Yacts 1. Brogsarcs 5 pecsatuunbix uudp. Onpeaenuts, paBHa JId UX CyMMa
WM pa3HOCTh HyI0. T.e. momyckaercs imo0ast KoMOWHANUS 3HAKOB (TIIIOC
WM MUAHYC) Tiepe] kax o undpoii. Eciu =0 — BeiBecTH 311 n(phl BO
BTOPOI1 CTPOKE C HY>KHBIMH 3HAKaMH M JaTh OJUH JJIMHHBIA 3BOHOK.

Yacts 2. CoxpaHeHHE BO BHEUIHEH SHEPrOHE3aBUCHMON ITaMSITH
MIPOMEXKYTOUHBIX IAaHHBIX U MOCJIEHEr0 pe3ysibTara padoThl TPOrPaMMBI.
CBsi3b C BHEIIIHEH MaMATHIO — 10 ipoTokoay 12C.

30

Yacts 1. Beogurces uucio u3 6 nudp, 3ateM BBoAUTCs Bropoe uucio. Hago
IIOJICTIUTH NIEPBOE HAa BTOPOE M BBIIATh COOOIIEHHE : pe3yJIbTaT ASJICHHS —
XXXX.XXX. Ecnu pe3ynbraT feseHust Lenblii — 3BOHOK.

Yactp 2. CoxpaHeHHE BO BHEITHEH SHEPrOHE3aBUCUMOI aMsTH
MPOMEXYTOUYHBIX IAaHHBIX U MOCIIETHETr0 Pe3ysbTaTa padoThl IPOrPaMMBbI.
CBs13b C BHEIIHEH NaMAThI0 — 1o npoTokoay 12C.

Bomnpocsr

JUIst IIPOBEACHUS HpOMC)KyTO‘IHOﬁ arrecrallii B BHUAC TCECTUPOBAHUSA

mpejcTaBieHbl B Tabmuie 18.

10.4. MeToauueckue MaTepHabl, onpeaessomue MIPOLIE Y PBI OILIEHUBAHMS
WHJMKATOPOB, XapaKTepPH3YIOIIUX JTambl (OPMHUPOBAHUS KOMIICTCHLH, coIepxaTcs B
JIOKANbHBIX HOPMATHBHBIX akTax [ YAII, periaMeHTHPYIOIMX TOPSAOK H MPOLEIypy
MIPOBEJCHUS TEKYILEro KOHTPOJIS yCIEBAEMOCTH M IIPOMEKYTOYHOW aTTECTallMH 00Yy4aroIuXCst
I'YAIL

11. Meroauueckue yKasaHus 41 06yqa}0mnxc5{ 10 OCBOCHHIO JUCIUIIITUHBI

11.1. Meroauueckne ykazaHusi /st OOy4arOUIMXCS 10 OCBOCHHIO JIEKIHOHHOTO
Marepuana

OCHOBHOE Ha3HAYCHHE JICKIMOHHOTO Marepuaia — JIOTMYECKH CTPOWHOE, CHCTEMHOE,
riyOoKoe M SICHOE M3JIOKEeHHe yueOHoro marepuana. HasHaueHue COBpEMEHHOI JEKIMH B
paMKax AMCLUIUIMHBL HE B TOM, YTOOBI MOJYYHTHh BCIO MH(OPMALUIO MO TeME, a B OCBOCHHHU
(yHIaMeHTaJdbHBIX [POOJEeM JMCUMIUIMHBL, METOJOB HAy4YHOrO MO3HAHMS, HOBEHIIHMX
JIOCTIIKCHUI Hay4HOH MbICIH. B yueOHOM mpolecce JeKLUs BBIIOIHSIET METOI0JIOIMYECKYIO,
OpraHU3alHOHHYI0 U HHOOPMAUMOHHYIO QyHKIMH. JISKIHs pacKkpblBacT MOHITHUHHBIN armapar
KOHKPETHOI1 00JacTu 3HaHus, e€ NpoOieMbl, 1aeT LEeJIbHOE IPEICTaBICHHE O AUCLHILUIUHE,
[I0Ka3bIBaCT B3aUMOCBS3b C JPYTHMHU JUCIUIUIMHAMHU.

[lnanupyemble pe3ybTaThl OPH OCBOSCHUH 00YYaIONMMHKCS JIEKIIMOHHOTO MaTepuaa;

— TOJNyYeHHE COBPEMEHHBIX, IIEJIOCTHBIX, B3aMMOCBSA3aHHBIX 3HAaHWH, YpPOBEHb
KOTOPBIX ONpeeNsIeTCs LIeJIeBOM YCTAHOBKOM K KaX/10i KOHKPETHOU TeMe;

— IOJyuYeHHE OIbITa TBOPUECKON pabOThl COBMECTHO C IPEIOAaBATENIEM;

— pa3BuTHE TNPO(ECCHOHATBHO-ICIOBBIX  KadyecTB, JIIOOBHM K MpEeaMeTy |
CaMOCTOSTEIBHOTO TBOPYECKOTO MBIIIUICHHS.

— TOsBJICHHE HEOOXOJMMOTr0 HHTEpeca, HEOOXOAUMOTO JIsi CAMOCTOSITEIILHOM PaboThI;

— IOJNy4YeHHEe 3HAHUH O COBPEMEHHOM YDPOBHE Ppa3BMTHS HAyKH U TEXHUKH U O
MPOTHO3€ UX Pa3BUTHS Ha OJIDKaiIINe ropl;

— HAYYUThCS METOIMYECKH 00pabaThiBaTh MaTepuai (BBIACIATH IJIABHBIC MBICIH H
MOJIOXKEHMS, TIPUXOJMTh K KOHKPETHBIM  BBIBOAM, MOBTOPATH MX B  Pa3jIMYHBIX
(hopMynupoBKax);

— MOJIyYeHHE TOYHOTO OHMMAHHUS BCEX HEOOXOAMMBIX TEPMUHOB U MOHSATHH.

JlekIMOHHBIE MaTepwad MOXET COMPOBOXKAATHCS JIEMOHCTpalUed CilaloB U
UCIIONB30BAHUEM pA3JaTOYHOrO MaTepuana Mpu IMPOBEAECHUH KOPOTKHX AMCKYCCHH 00
0COOCHHOCTSIX MPUMEHEHHS OTAEJIBHBIX TEMATHK 110 JUCLUILINHE.

CrpyKTypa npeocTaBiaeHus JEKIHOHHOTO MaTepuaa:

— H3noxeHue NEKIHMOHHOTO MaTepuala;

— OcBoeHHE TEOPETHIECKOTO MaTepHaa 110 BOIIPOcaM, MPEACTaBICHHBIM B Tabuune 15

11.2. Meronuyeckue ykasaHus AT OOYYAIOMUXCS IO BBINOJHEHUIO J1a0OPATOPHBIX
pabot




B xozme BbINOJHEHWsT 1a0OPaTOPHBIX pPabOT OOYYAIOIIMICS IOKEH YIIyOuTh H
3aKpeNnuTh 3HAHUS, NPAKTHYECKHE HABBIKH, OBJAIETh COBPEMEHHOW METOMMKOH M TEXHHUKOM
9KCIIEPUMEHTa B COOTBETCTBHM C KBAJIM(HUKAMOHHOW XapaKTEPUCTUKOH OO0YYarOIIerocs.
BeimonHenne 1abopaTopHBIX pabOT COCTOMT M3 3KCICPHUMEHTAIBHO-TIPAKTHYECKOM, pacuyeTHO-
AHAIUTUYECKON YacTeil U KOHTPOJIBbHBIX MEPOIPUATHIH.

Beinonnenue naGopaTopHbslx paboT oOydaromumcs SIBISETCS HEOTHEMIIEMOH UacTbiO
H3y4eHHs] JUCLUUIUIMHBI, ONpeNeseMOi y4eOHbIM IUIAHOM, W OTHOCHTCSI K CpEICTBaM,
o0ecreurBalOIUM PELICHHE CIISYIOIMX OCHOBHBIX 33124 00y4aloIerocs:

— mnpuoOpeTeHHe HaBBIKOB MCCIEIOBAHMS IIPOLIECCOB, SBICHUH U OOBEKTOB,
H3y4aeMbIX B paMKax JAHHOM AMCUHUIIIHHEL,

— 3aKpeIuUICHHE, Pa3BUTHE M JAETAIM3aLUsl TCOPETUYECKUX 3HAHWMW, NMOJYYEHHBIX Ha
JICKLIHSX;

— TOJyYeHHE HOBOM MH(OPMAIMH [0 U3yIaeMOW TUCLMILIHHE;

— npuoOpeTeHHe  HaBBIKOB  CaMOCTOSITENIBHON  paboThl ¢ J1a0OpaTOpHBIM
obopyznoBaHueM 1 IpuOOpaMu.

3aganue u TpeOOBaHUS K IPOBEACHUIO 1a00PATOPHBIX PAOOT

— Kaxpnas JIP BeInoNHSAETCS 110 MHIMBUYaJIbHOMY 3aJaHHIO, BEITAHHOMY CTYJCHTY
Iperno/iaBarTelieM;

— B 3aganuu 10mkHO OBITH 4eTKO chopMyIMpOBaHa 3a/1a4a, BeinoaHsemas B JIP;

— OmnmucaHbl BXOJHBIE U BBIXOJHBIE TaHHBIE 11 ipoBeneHws JIP;

— JIP nomkHa BBIIONHATHCS HAa OCHOBE MOJTyYCHHBIX TEOPETUUECKUX 3HAHUM;

— Bemonsenue JIP 10KHO OCYIIECTBISITBCS Ha OCHOBE METOAMYECKUX YKa3aHHH,
MPEIOCTABIISIEMbBIX MTPEIOJaBATENIeM;

— JIP pomkHa BBINOJHATHCS B CIENMATM3UPOBAHHOM KOMIIBIOTEPHOM Kiacce M
MOXET OBbIThb JopabOTaHa CTYJEHTOM B JIOMAIIHHMX YCJIOBHUSX, €CIM IO3BOJISET
T10;

— Urorom BemonHenus JIP sBusercss OTY4ET WM JEMOHCTpPAIMs pE3YJIbTaTOB
paboTHI MPEOIABATEIIO B AIEKTPOHHOM BHIE (Ha YCMOTPEHHUE MPEMOAaBATENs) U
deMoncmpayus pabomsl RPOZPAMMYL HA 1AOOPAMOPHOM MaKeme.

Crpykrypa u opma ordera o 1abopaTtopHoii pabore

— TlocranoBka 3agaum;

— Oco0eHHOCTH pelIeHHs H UCTIOIb3YeMbIe METO/IbI (€CTIH OHU MOTPEOOBAIHCH)

— ;Cxema anropurma

— KomMmeHTHpOBaHHBIH JUCTHHT TPOTPaMMBI

— Ilporpamma Ha si3bIKe IPOrPAMMHUPOBAHUSI C KOMMEHTAPHAMH

—  ®aiin mpOLIMBKH JUTsl 1a00OPaTOPHOTO MaKeTa

— Crmcok Jureparypsl

TpeboBanus Kk 0ohOPMICHUIO OTYETA O JIaDOpaTOPHON paboTe

— JIP npeAcTaBiseTcs B IEYaTHOM M 3JIEKTPOHHOM BH/IE;

— JIP nmomkHa COOTBETCTBOBAaTh CTPYKType M (oOpMe oT4eTa, HpeICTaBICHHOM
BBILIIC;

— JIP momxHa mmerts tuTyneHbI muct (TOCT 7,32-2001 m3ganums 2008 roma) c
Ha3BaHHEM M MOAIMCHIO CTYACHTA, KOTOPBIH ee caenai 1 oGpopMui;

— Cryzgenr gomken 3amuTtuTh JIP. OTMeTka 0 3amuTe JODKHA HAXOIUTHCS HA
THUTYJIEHOM JIUCTE BMECTE C MOAIMMICHIO NPENOAaBaTEIs.

Jnst BeIoONHEHMs 1a0OPaTOPHBIX padoT, MOMUMO YKa3aHHBIX B TalOiMue 8 HMCTOYHHMKOB,
CTYJICHT MOXKET HCIIOJNB30BaTh CIEYIOLUINEe METOAMYECKHEe MaTepHaibl, M3AaHHble Kadeapoi B
IEKTPOHHOM BHJE:

1. Kosanes C.M. Meroauyeckue yka3aHus k nabopaTopHoii pabote Nel. O3HakoMieHHe ¢

HWHTErpUPOBaHHON cpenoit paspaborku MPLAB — CII6 2005

2. Kosanes C.J1. Meroanueckue ykazaHus k 1abopatopHoii padore Ne2,3. 3yyeHue ocHOB
IPOrpaMMHUPOBAHUSI Ui MHKPOKOHTpoJutepoB (upmbl Microchip Technology. — CII6
2005.

3. Kosanes C.M. Meroauyeckue ykazaHus K JlaboparopHoit pabore Ned,5. Pabora c
MIpepBIBAaHUSIMH, CTOPOXKEBOM Taiimep, mpeckajiep, YHUBEPCAIbHBIH TaliMep-CUeTUHK. —
CII6 2005.

4. Kosanes C.M. Meromuueckue ykasanusi K jabopatopHoil pabore Ne6,7. Pabora ¢
maccuBamu. JuHamudeckas naaukanus. — CI16 2005.

5. Kopanes C.J. Meronnueckne ykaszaHus K JabopatopHoi pabore  Ne§,9.
[MocnenoBarensHas nepenaya gaaubix. — CI16 2005.

11.3. Meronuveckne ykazaHus Ui OOYYaAIONIMXCS 10 TIPOXOXICHUIO KypCOBOTO
MIPOCKTUPOBAHHS/BBIMIOJIHEHHS KYPCOBOI pabOThI

KypcoBoii npoekt/ paboTa NpoBOAUTCS € LeNblo GOPMUPOBAHUS y 00YUAIOLIUXCS ONBITA
KOMIUIEKCHOTO PELICHHS] KOHKPETHBIX 3a1a4 PO(eCCUOHANBHOM e TeTbHOCTH.

KypcoBoii npoexT/ paboTa mo3BosseT 00yJarmouemMycs:

— CHUCTeMaTH3MpOBaTb M 3aKPeNUTh IOJYYCHHbIE TEOPETUYECKUE 3HAHUA H
[IPaKTHYECKUE YMEHHS 10 MNPO(GEeCCHOHAIBHBIM Y4YeOHBIM JUCHUIUIMHAM W MOIYJISIM B
COOTBETCTBHH € TPEOOBAHUSIMHU K YPOBHIO MOJATOTOBKH, yCTAHOBICHHBIMHU IIPOrPaMMON yueOHOH
JCLMIUIMHBL,  NPOrPaMMOH  IMOATOTOBKM  CHNELMAINCTAa  COOTBETCTBYIOIIETO  YPOBHS,
KBaJIM(UKALINY;

— TNPUMEHHTH MOJIyYCHHBIC 3HAHUS, YMEHHS M TPAKTHYCCKHH OINBIT MPU PELICHUH
KOMIUIEKCHBIX 33124, B COOTBETCTBUH C OCHOBHBIMH BUJIaMHU MPO(ECCUOHATBHON NeSTEeNbHOCTH
10 HAIIPaBJICHHIO/ CTIEUATbHOCTH/ TIPOrpaMMe;

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

— chOpMHpOBAaTh yMEHHUsS HPHUMEHATH TEOPETHYECKHE 3HAHUS MPH  PEILICHUH
HECTaH/IapTHBIX 3a/1a4;

— TOpUOOpeCTH OMBIT AHAIUTUYECKOW, pAcY€THON, KOHCTPYKTOPCKOW pabOTBI U
chopMHUPOBATH COOTBETCTBYIOINE YMEHHUS;

— cdopMupoBaTh yMeHHs pabOThl CO CHEHHMAIBHON JHTEpaTypod, CHpPaBOYHOH,
HOPMATHBHO# M PaBOBOM TIOKyMEHTALMEH 1 HHBIMH HH()OPMAIIMOHHBIMH HCTOYHUKAMH;

— chopmupoBaTh yMeHHs (OpMyIHMPOBaTH JIOTMUECKH OOOCHOBAHHBIE BBIBOJbI,
NPEIUIOKEHNS U PEKOMEHIAIUH 10 PE3yJIbTATaM BBIOIHEHHS PabOThL;

—  Pa3BUTH IPOECCHOHATBHYIO MHUCHMEHHYIO H YCTHYIO Pedb 00y4aIomerocs;

— Ppa3BUTb CHUCTEMHOE MBIIUICHUE, TBOPYECKYI0 WHMIMATUBY, CAMOCTOSATEIBHOCTb,
OPraHM30BaHHOCTb H OTBETCTBEHHOCTD 32 IPMHHMAEMbIE PELICHHS;

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

CrpyKTypa NOSICHUTEIbHOH 3aIMCKK KYPCOBOT'O NPOeKTa/ paboThl

—  @®opMmynHupoBKa 3a71auu

— Ormnucanne BO3MOXHBIX BapUaHTOB pPELICHHs MOCTaBlIeHHOH 3amaun. OO630p
sreparypsl. O60CHOBaHHE BBIOOpA OZHOTO U3 METOMOB.

— JleranbHoe paccMOTpeHHe BblOpaHHOro Meroaa. OnMcaHMe MaTEMaTHYECKHX
METO/I0B, IIPIMEHIEMBIX B BHIOPAaHHOM PEIICHHUH (€CIIH OHU €CTb)

— ®opmMupoBaHUE U ONHCAHUE CTPYKTYPHOI CXeMBbl yCTpOiicTBa.

— Co3nanue U noapoOHOe onucaHue (YHKUHOHAIBHON M (MJIM) NPUHLUINAILHOH
CXEMBI YCTpOICTBa.

— Hamucanwe ¢parmenTa mnporpammuoro ootecmedenus (1-2 crpaHHIBI Ha
Accembiepe).

— 3axmodeHue (BbIBOABI IO pabore)

— CrHCOK MCIIOJIb3yEMOIl TUTepaTyphl.




TpebGoBanus K 0opMIECHHIO MOACHUTENBHON 3aMMCKH KYPCOBOIO NPOEKTa/ paboThl

— Kypcosas pabora npeqocrapiseTcs B I€4aTHOM U JIEKTPOHHOM BUJE;

— KypcoBast pabora HODKHa COOTBETCTBOBaTb CTPYKTYpe M (popMe IOSCHUTEIBHON
3aIMCKH, OTIUCAHHOH BBIILIE;

— Kypcosas pabora pomxna umers TuTynbHbld uct (TOCT 7.32-2001 uzganus 2008
roja) ¢ Ha3BaHHMEM U HOJIHUCHIO CTYICHTa, KOTOPBIH ee cleral u 0hOpMuIL.

— CryzmeHT IOIDKEH 3alIUTUTH KypCOBYIO paboTy. OTMeTKa O 3aIluTe JOJDKHA HaXOAUTHCS
Ha TUTYJBHOM JIICTE BMECTE C MOIMHUCHIO MPENO1aBaTeIs.

Jlns BEIONHEHHS KypcOBOi pabOThI, HOMUMO YKa3aHHBIX B TaOIMIE 8 HCTOYHUKOB, CTYIEHT
MOJKET HCIIONB30BaTh CIEAYIOIIME METOAMYECKHEe MaTepuansl, MH3laHHble Kadenpoi B
3IIEKTPOHHOM BHJE:

Kosanee C.U. Mertoanueckue yka3aHWs K BBIOJHEHHIO Ta0OPaTOPHBIX pabOT U KypCOBOTO
npoexTupoBanus. Onucanue gadoparopHoro-otiaagounoro kommiekca JIOK-1 (JIOK-2) .-CII6
2009

11.4. Meroauueckue yKazaHus Ui 00y4arOIUXCs MO MPOXOKIACHUIO CAMOCTOSITEIIBHOM
paboTsI

B xoae BBINONHEHUS] CAMOCTOSTEIBHOW PaOOThI, OOYUYArOIIMICS BBINONHSAET paboTy IO
3aIaHHI0 M [P METOJUYECKOM PYKOBOJACTBE IIPEHojaBatess, HO 0e3 ero HernocpeiACTBEHHOTO
y4acTusi.

B mporiecce BBINOJIHEHUS] CaMOCTOSITENBHON PaboThl, y oOydatomierocsi (popMupyercs
Lenecoo0pasHoe IIIaHMpOBaHHE paboyero BpeMeHH, KOTOPOe MO3BOJISIET UM Pa3BHBATh YMEHUS
¥ HAaBBIKM B YCBOCHHH M CHCTEMATH3AlUH MPHOOPETAEMBIX 3HAHUI, 0OECIEYHnBACT BBICOKUI
YPOBEHb YCIEBAGMOCTH B MEpPHOJ OOYYEHHS, MOMOraeT MOJYYUTh HABBIKH IOBBIILICHUS
po(heCCHOHANIBLHOTO YPOBHSL.

MertonuueckuMi  MarepualaMy, — HampaBiISOLIMMH  CaMOCTOSITEIbHYHO  paboty
00y4aroMXCsl, SIBISIOTCS y4eOHO-METOIMYECKUI MAaTEpHal 110 AUCHHUITIIHHE.

11.5. Meroguueckne yka3aHus JUis OOYYarOIIMXCS [0 HPOXOXKICHUIO TEKYILEro
KOHTPOJIS yCTIEBAEMOCTH.

Texyumwii KOHTPOJIb YCIEBAEMOCTH MpeoyCMaTpUBaeT KOHTPOJb KadecTBa 3HAHUN
00y4aroMXCsl, OCYLIECTBIIIEMOr0 B TEUEHHE CEMECTPA C LEIbI0 OLIEHUBAHHS XO/a OCBOCHUS
JVICIUITIHHBIL.

11.6. Meroauyeckue ykazaHHs Uil 0Oy4aroLUIMXCs M0 IMPOXOKACHHIO IPOMEKYTOYHOU
aTTECTAIVH.

IIpomexxyTouHass ~ aTrectalys  OOY4YalOIIMXCS — MPEIyCMaTPUBAaET  OLICHUBAHHE
MIPOMEXKYTOUHBIX ¥ OKOHYATEJBbHBIX Pe3y/IbTaToB 00y4deHus rno aucuumuinHe. OHa BKIIOYAeT B
ce0st:

— »o9K3ameH — ¢opMa OICHKM 3HAHUI, MONYyYCHHBIX OOYYAIOIIUMCS B TIpoIecce
W3y4YeHUs] BCEH TUCLUIUIMHBI MM €€ YacTH, HABBIKOB CAMOCTOSTEIBHON paboThl, CIOCOOHOCTH
MPUMEHATh WX JJIsl PELICHUsS NMPAaKTHYECKHX 3ajad. JK3aMeH, KaK INPaBWIO, HMPOBOJIUTCS B
MepHOJ DK3aMECHAIMOHHOW CECCHH M 3aBEpIIAeTCS AaTTECTAMOHHOW ONEHKOW «OTIMYHO,
«XOPOILIOY», «yIOBIETBOPUTEIHHOY, «HEYIOBICTBOPUTEIBEHOY.

JIuct BHeceHUs U3MEHEHUH B pabouylo MPOrpaMMy JHCIUILIMHBL

JlaTa BHECEeHUS
HU3MEHEHH U
JIOTIOJIHEHUH.

ITonmuces BHECTIETO
HM3MCHCHHUS

ConeprxaHne U3MEHEHHU U TOMOIHEHUH

JaTa u Ne

MPOTOKOITA
3acejaHus
Kagenpsl

IToamuce
3aB.
kageapoit




