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AnHHOTAIUSA

Jucuunninna « MUKpOIPOLIECCOPHBIE CUCTEMBD) BXOJHUT B 00Pa30BaTENIbHYIO NIPOrpaMMy
BbICIIEro oOpa3oBaHus — IporpaMMmy OakajaBpuaTa II0 HANpPaBICHUIO IOIrOTOBKH/
cnenuansioctd  09.03.01 «Wudopmartika u BeIMHCIHATETbHAS TEXHHUKA» HAIMPABICHHOCTH
«[IporpammupoBaHue, aHAIUTUKA JaHHBIX U LdpoBas TpaHchopmanus cuctem». Jlucuumina
peanusyercs kadenpoit «Neldy.

JlucuuninHa HaueneHa Ha GOPMHPOBAHUE y BBITYCKHHKA CIIETYIOIMX KOMITETCHIIUH:

IIK-2 «CnocoGeH ocCyIIecTBISATh KOHLENTyalbHOe, (DYHKIMOHAIBHOE M JIOTHYECKOe
MPOEKTUPOBAHUE CHCTEM CPEIHEr0 M KPYIMHOI'0 MacIiTada v CI0KHOCTH

CozaepxaHue JUCLMIUIMHBL OXBaThIBAET KpPYr BOIPOCOB, CBSA3AaHHBIX C METONAMHU
MIPOEKTUPOBAHUS U Peal3allii CUCTEM Ha 0a3e COBPEMEHHOM MUKPOIPOLIECCOPHON TEXHUKH.

[IpenonaBanne AMCLHMIUIMHBL TPEAYyCMaTPUBAET Cienyromme (HOpMbl OpraHU3aLUu
y4eOHOro mporecca: JEKIHH, JIabopaTopHble pabOThI, CaMOCTOSITENbHAs padoTa CTyIEHTa,
KOHCYJIbTAlluH, KypCOBOE IIPOEKTHPOBAHHE

IIporpamMmoii JUCUMIUIMHBI TPEAYCMOTPEHBI CIEIYIOLIME BHIbI KOHTPOJSL: TEKYIIUH
KOHTPOJIb YCHIEBAEMOCTH, IIPOMEXYTOUHAs aTTecTanus B QopMe SK3aMeHa.

OOmiasi TPyZI0EMKOCTh OCBOCHUSI JAMCIMIUIMHBI COCTABISIET 4 3a4YeTHBIX COUHHUIbI, 144
Jaca.

S13bIK 00yUEHUS 10 UCLUIIINHE «PYCCKUID

1. IlepedyeHb MIaHUPYEMBIX PE3yIbTATOB O0YUECHUS 110 AUCIUIUINHE

1.1. llenu npemomaBaHus TUCIIMIUTHHBI

Lenpto mpenofaBaHust JUCHHUILIMHBI «MHKPOIPOIECCOPHBIE CHCTEMBD»  SIBISETCS
[IOJTy4YEHHE CTYACHTAMH TEOPETHYECKUX M TPAKTUYECKUX 3HAHWU 11  (HOPMHUPOBAHUS
podeCcCHOHANBHBIX HABBIKOB MPOSKTHPOBAHUS M pEaln3allid CHCTEM Ha 0a3e COBPEMEHHOIt
MHKPOIIPOIIECCOPHON TEXHHKH. TeopeTHdyeckasi 4acTh BKJIIOYAECT M3YYCHHE OJHOKPHCTAIBHBIX
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
00pa3oBaTeNbHBIX OTHOLICHUH, 00pa30BaTEIbHON MPOrpaMMbl BEICIIEro oOpazoBaHus (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. KOMIEeTeHIMN U WHIUKATOPBI UX OCTHKCHUS PUBEICHBI B
Tabsue 1.

Tabnuia 1 — [lepeueHb KOMIETEHIMI 1 HHIMKATOPOB UX JOCTHKCHUS

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

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

TIK-2 Criocoben .
BapUaHTOB KOHIIENTYAIbHON apXUTEKTYPhI

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

KOMIIETEH LN OrpaHHYEHHs] CHCTEMBI, BApHAHTBI

MIPOCKTUPOBAHHE N

KOHIICNITYaJ IbHOW apXUTEKTYPbl CHCTEMBI
CHCTEM CpPEIHEro 1

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

KJIFOYEBBIX CBOWCTB M OTPAaHUYCHUH CHCTEMBI,
U CIIOKHOCTH

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

2. Mecro gucuumiuHbl B crpykrype OI1

JucrymrHa MoXkeT 0a3UpoBaThCs HA 3HAHUAX, PaHEe NMPUOOPETEHHBIX 00YYAIOMINMHUCS
MIPU U3YYEHUU CIEAYIOIUX JUCHUIIINH!

— HWudopmaruka

—  OcHOBBI IPOrPaMMUPOBAHUS

— Texnonorus nmporpaMMHpOBaHUS

— IlporpammupoBaHue Ha SI3bIKAX BHICOKOTO YPOBHS

— IlporpammupoBaHue Ha si3bike AccemOiepa

3HaHMA, MONYYCHHBIC IPU W3Y4YCHHUHM MaTepHana JaHHOW IMCIMIUIMHBI, MMEIOT Kak
CaMOCTOATEIIPHOE 3HAUCHNE, TAK U MOTYT HCIIOJIb30BaThCA IPH U3YyUECHUH APYTUX AUCIUIUINH:

— CeTeBbIe TEXHOJIOTUI

— Cern DBM 1 TeneKoMMyHHKaIUN

3. OOBEM H TPYAOEMKOCTh TUCIUIIHHBI




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, (Jac) 36 36
Camocmoamenvnas paboma, Bcero (yac) 40 21 19
Buo npomesicymounoin ammecmayuu: 3a4er,
mapd. 3ader, sk3amen (3auer, Jdudd. 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 3 3
Tema 4.1 Komanasl MUKPOKOHTpOILIEpa
Tema 4.2 [Ipumeps! TporpaMMUpPOBAHHUS
Tewma 4.3 ITopTsl BBOAA-BEIBOJIA

Pa3gen S. [Ipuemsl nporpaMMHUpOBaHUS 8 5 3
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 4 3
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 3

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 3 3
Tema 8.1 Komnoparopsl
Tema 8.2 MuorokananbHbii AT

Jlexun
(gac)

13 (C3)] JIP

Pa3nem,l, TEMBI JUCHUTIINHBI (qac) (qac)

KIT ‘ CPC
(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 21
Cemectp 7
BbinosHeHre KypcoBOro MpoeKTa 17
Hroro B cemecTpe: 17 19
Hroro 34 0 17 17 40

Pa3gen 2. OnHOKpUCTaNIbHBIE 8-H pa3psaHbIE 2 2
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 4 2
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 pasznena Haspanue u cogepxanue pa3aenoB U TeM JIEKIIMOHHBIX 3aHATUI
1 OaHoOKpHCTATbHbIE MUKPOKOHTPOJLIEPBI
Tema 1.1 O630p pbiHKa 8-pa3psiAHBIX OZHOKPUCTAIBHBIX
MHKPOKOHTPOJLIEPOB.

MuxkpoxonTposuieps! komnanuii MICROCHIP PICmicro family,
ATMEL AVR, Scenix Semiconductors, XEMICS CoolRISC, OAO
«Anrcrpem», CYGNAL Integrated

Tema 1.2 OxHOKpHUCTANIBHBIC MUKPOKOHTpOILIEpH! Microchip

Technology.O61acTi IpUMEHEHHS B IPOMBIIIICHHON U OBITOBOH

TEXHHUKE.




OnHoOKpHUCTATBHbIE 8-H pa3psiiHble MUKPOKOHTPOJLIEPbI
Tewma 2.1 Ocobennoctu opHOKpHcTanbHEIX PIC-KOHTpOILIEPOB.
JHocrouncTBa. HenocraTku.

Tema 2.2 OcHoBHble mapameTpbl PIC-KOHTpOIIEpoB: pasMep NamsaTH
IporpaMM W THUI TNaMSTH IIPOrpaMM, OOBEM OIEpPATHBHOW ITaMSTH,
KOJIMYECTBO IOPTOB, THUI YCTPOWCTBA, pealu3yeMble OCOOCHHOCTH,|
9KCIUTyaTallMd,  THI  KOpIyCa,  CIELMalbHbIE  JIOMOJHHUTEIbHbIC
o0o3HaueHNsT . YCIOBHOE 00O3HAYEHHE HA MNPUHIUIHAIGHON CXeme,
OcHoBHbIe noHATHS. Xapakrepuctuku pasmepa O3V, I13Y, EEPROM
MaKCUMallbHasi U MHHHUMAIIbHAs TAKTOBBIC YaCTOTHI, TEMIIEpPATYpPHbIH
JIMaTa3oH.

Peructp OPTION,Peructp

INTCON,Peructpsl  dHEproHe3aBHCUMOH
KoH}urypanoHHO# perucTp npepblBaHui

TMRO ,Peructp STATUS,

Peructp

naMsTH, HOpTI)I BBOJIa-BBIBOJA.

7 Pexxumbl padotsl CCP-monys

Tema 7.1 Pexxum Capture CCP-monynst. Cxema MOSICHSIONast PeXUM paboThL.
Tema 7.2 Pexxum Compare CCP-mozyist. CxeMa MOsICHSFOIIAst PEKUM paboThL.
Tema 7.3 Pexxum PWM CCP-mozyist. CxeMa NosICHSIoMAst pEXUM paboThl.

OanokpucTaibHblii MUKpokoHTpoL1ep PIC16F84

Tewma 3.1.Apxutextypa. BHyTpeHHUE perucTpsl.

00630p apxurekrypsl PIC16F84. Crpykryphnas cxema. CriocoObl
(hopMHUPOBaHHUS TAKTOBON YaCTOTHI.

Tema 3.2 O603Hauenue nanHoro PIC-koHTposuiepa.

YcnoBHOe 0003HaYeHNE HAa IPHHIMIHAIBHON cxeme HasHauenne
BBIBOJIOB.

Tema 3.3 Kondurypanus namsitu nporpamm. [IporpammHast Moziens.
Opranuszanus namsita [13Y PIC16F84. CtpykTypa KoHpUTYypaunoHHOTro
CJI0Ba.

Tema 3.4 Kouduryparms namsté JaHHBIX .CTpyKTypa ONepaTHBHON HaMsTH
PIC16F84. Opranuzammsi KOCBEHHOH anpecanuu. BBoA-BbIBOI NaHHBIX
Bcenomorarensubsie peructpsl. Peructper STATUS ,OPTION, TMRO, |
INTCON

CucreMa KOMaHIbl MUKPOKOHTpPOJLIEpa

Tewma 4.1 Komanasl MEKpOKOHTpOJLIEPA.

Apudmerndeckue komanapl, Jlornyeckue onepanun. Oneparyu ¢
kxoHcrantamu. Cnuru. ITepecsuika. Komanast ¢ 6utamu. Komanns! nepenauu
yIpaBJICHHUSI.

Tewma 4.2 [IpumMepsl MporpaMMHpOBaHHS.

CrpykTypa nporpammsl. Teno nporpammsl. [ToanporpaMmel.

Tewma 4.3 Iloptsl BBoga-BbiBoaa. PORT A/B. Peructpst TRISx.

IIpuembl nporpammupoBanusi BHyTpeHHeil mnepudepun PICH
KOHTpOJLIepa

Tema 5.1.Pabora ¢ maccuBamu B namsru PIC16F84.

Pabota ¢ MaccuBamMu B HOCTOSIHHOM maMsATH. [10AmporpaMMbI-MacCcUBbI.
Kocennas anpecanus. Pabota ¢ MaccuBaMu B OlIepaTHBHO ITaMSTH.

Tema 5.2 Makpocsl B accem6iepe PIC16F84. [Tpumeps! MoIE3HBIX MaKPOCOB.
Tema 5.3 MexaHu3M IpepbIBaHUM.

Mmuranus BHenHuX Bo3aeiicteuii Ha PIC-koHTpouiep. BHennue u

BHyTpeHHue npepsiBanus. Peructp INTCON

Tema 5.4 PaGota ¢ sHeproHezaBucuMoii mamsteio B PIC16F84.

Pa6ota ¢ sHepronesasucumoii namarso EEPROM. Peructpel EEADR,
EEDATA, EECON1, EECON2. [Ipumep nporpaMmbl YT€HUS U 3aIIUCU JaHHBIX.
Tema 5.5 Pexum Sleep. Ocobennoctu Padorer PICI6F B pexume Sleep,
Croco65! BEIBOIa MUKPOKOHTpOIIIEpa U3 pexuMa Sleep.

OnHOKpHUCTANIbHBI 8- paspsanblii  Mukpokontposuiep PIC16F87x ¢
paclIMpPeHHBIMH BO3MOKHOCTSIMH

Tema 6.1.Peructpsl obuero HasHauenust PIC16F87x. OcobennocTu
pacnpezenenus o 0aHKaM MaMsATH A7 pa3IMYHbIX OpeAcTaBUTeNeit 3TOro
cemeiicTBa.

Tema 6.2 Peructpsl crnermansaoro Hasnauenus: PIC16F87x. CoBmecTHMOCTD (|

8 PaboTa ¢ aHAJIOrOBLIMH CUTHAJIAMH.

Tema 8.1. KomnapaTopsl. Hactpoiika MUKPOKOHTpOJUIEpa A7l paboThI ¢
aHAJIOTOBBIM BUJIOM CHT'HAJIOB. BEIOOP HCTOUHMKA ONIOPHOTO HANPSKEHHS.

Tema 8.2. MHorokananbHblii AL Ipunimn pa6otsl. Crioco® mporpamMMHOro
nepekIodeHust kananos. TouHocTs npeoOpa3oBanus . Bpems npeo6pasoBanus.

4.3. IlpaktHueckue (CEMUHAPCKHE) 3aHATUS

Tembr IIPAKTHICCKUX 3aHATHN U UX TPYAOEMKOCTb ITPUBC/JICHBI B TaGJII/II_IC 5.

Tabnuua 5 — [IpakTuueckue 3aHATHS U UX TPYIOEMKOCTh

W3 Hux Ne
Ne | Tewmsr npaktudeckux | Popmbl mpakTHUeCKuX | TpyAOeMKOCTh, |MPaKTUYECKOH |pa3mena
n/n 3aHATUI 3aHATHI (uac) MOATOTOBKH, | JUCIKIT
(gac) JIUHBI
Y4eOHBIM IITAHOM HE MPEIYCMOTPEHO
|
Bcero
4.4. JlaGopaTopHble 3aHATUS
TeMmbl 1a00paTOPHBIX 3aHATHI U UX TPYAOSMKOCTh IIPUBEICHBI B TA0IHIIE 6.
Tabnuia 6 — JlJabopaTtopHbie 3aHATHSI U X TPYJIOEMKOCTh
W3 anx Ne
Ne HaumeHoBanue 1abopaTopHbIX paboT TpynoemKocTe, | MpakTHYCCKOH | pasiera
n/n (gac) MOJArOTOBKH, | JUCLHII
(uac) JIHBI
Cemectp 6
1 | MPLAB —cpena pa3paboTku mporpamm st 4 1,2
MUKPOITPOLIECCOPHBIX CHCTEM.
2 | Apxurekrypa PIC16F84. OcHoBHbIE IpHEMBI 4 1,3
MPOrPaMMHUPOBAHUSL.
3 | Apxurekrypa PIC16F84. BeiBog 4 34
uHdopmanuu Ha cBeTo Mo ibl. Onpoc KHOIOK.
4 | IlpepsiBanus. 4 5
5 | JlunamMuyeckas MHAMKALMSI. 4 3,5
6 | [Toxnporpammsel-maccuBbl. ASCII xox 4 4
CHMBOJIA.
7 | BeiBoa undopmanuu Ha 4 5,6,7
CEeMHCErMEHTHPOBAHHBIH HHUKATOP.
8 | Tumsl nociie1oBaTeIbHBIX HHTEPDEICOB. 2 6
9 | CBsi3b ¢ IEpCOHANBHBIM KOMIIBIOTEPOM 110 4 6,7,8
nocJe0BaTeIbHOMY UHTepdeiicy.
Bcero 17

PIC16F84.

4.5. KypcoBoe IpOEKTHPOBaHKE/ BBIIOIHEHUE KyPCOBOIl pabOThI



Iens KypcoBoro npoekTa: BeimoaHeHre HHANBUYaTbHOTO IPOEKTHOTO 3aJaHNUS 110
teme: «Pa3paboTka u 0TiIazKa B3aMMOICHCTBHS MUKPOIIPOIIECCOPHON CUCTEMBI C
Pa3MYHBIMH BUJIAMH MICTOYHUKOB MH(OpMAaLK 1 nHTEpeiicoB (yKa3aTh THI
nndopmanuu u unTepdeiica)». Hanpumep, «Pa3paborka u oTiajzka CHCTEMbI BBOAA

YacoB npaKTH4ECKOH MOAroToBKU: 17
IIpumepHbIe TeMBbl 3aaHNI Ha KypCOBOIl MpOeKT nmpuBeneHs! B pazaene 10 PIT/I.

4.6. CamocrosiTenbHas paboTa 00y4aromuxcst
Bupr camocTosTensHOM paboThI U ee TPYA0EMKOCTh MPUBEICHBI B TabHIIE 7.

Tabmuia 7 — Bujsl caMoCTOSTENIFHON pabOThI H €€ TPYJA0EMKOCTh

Buz camoctositenbHOM paboThI Bzzzo’ CemecTp 6, yac Cemecrtp 7, uac
1 2 3 4
H3yueHne TeopeTHiecKoro MaTepuania
10 10
aucuumuHel (TO)
Kypcosoe npoektuposanue (KII, KP) 19 19
PacuetHo-rpaduueckue 3amanus (PI'3)
Beimonuenne pedepara (P)
IMoaroroBka K TeKylieMy KOHTPOIIIO 6 6
ycneBaemoctu (TKVY)
Jomaninee 3aganue (J3)
Kontposbabie pabotst 3a0unnkoB (KP3)
IToaroToBka K MpOMEKyTOTHOM 5 5
arrecrauuu (I1A)
Bcero: 40 21 19

VueGHO-MeTOIMYECKHE MaTepuaibl IJIsi CaMOCTOATEIbHOH PaboThl 00yYalOIMXCsl YKa3aHbI B

mi. 7-11.

S. TlepedeHb yueOHO-METOIMUECKOT0O 00eCTICUeHHUS
JUISL CAMOCTOSTENBbHOM pabOThI 00YYarOIINXCS IO UCUHUILIHHE (MOYJII0)

6. IlepedeHb MeYaTHBIX U ANIEKTPOHHBIX YYEOHBIX U3AAHUIA
IlepeueHp neyaTHBIX M AJICKTPOHHBIX YYEOHBIX U3AaHUN IPUBECH B Tabnuie 8.
Tabnuia 8— [lepeueHp MeYaTHBIX M JICKTPOHHBIX yUeOHBIX H3IaHHUI

KommuectBo OK3EMILIIPOB B

[llucpp/ bubnmorpaduaeckas ccbuika Oubaorexe
URL azpec (KpoMe EeKTPOHHBIX
9K3EMILLIPOB)
004.312 4 Suenkos, B.C. Mukpokontpoiuiepsr MicroChip: | 2
92 npaktudeckoe pykoBoactso/ B.C. SlueHkos. — 2-¢
u3a.. — M.: lopsiuast iuaus — Tenexom, 2008. —
280c.
004.312.46 Bacunbes, A.E. MukpokonTpoiuiepsl. Paspaborka | 17
B19 BCTpaMBaeMbIX MPUIOKEHUI: YueOHoe mocodue/
A.E. Bacwibes; c.-Iletep6. roc. monurexH. yH-T. —
CI16.: U3a-Bo CII6ITIY,2003. — 211 c.
004 M 12 Marpa, 10.C. MuxpokoHTposnepst cepuu 8051 : | 2

npaktuyeckuit noaxo/ 10.C. Marpa. — M.: JIMK

IIpecc, 2008. — 228 c.

004.3 E 26 Esctudees, A.B. Mukpokontpomiepst AVR 1
cemeiictea Tiny u Mega ¢pupmsr ATMEL/ A.B.
EBcrudees. — 4-e uza.. — M.:.JIOJADKA-XXI,
2007. — 560 c.

004.3T 52 I'magmrreitn, M.A. MUKPOKOHTPOJIIEPBI 7
cmeranHoro curnana C8051Fxxx ¢pupmser Silicon
Laboratories 1 ux nprMeHEHHE : OTIUCAHUE
anroput™oB unporpamm / M. A. I'maaiureiis. —
Mporp.. - M.: JOJADKA-XXI, 2008.

Kosanes C.1. MeToanueckue ykazaHus K DJIEKTPOHHBIN pecypc
BBINMOJHEHHIO T1abopaTopHbix padot (JI.P.1-JI.P.9). | kadenpsr

2012r.

Kosanes C.H. MeToauueckue ykazaHus K DNEeKTPOHHBIN pecypc
BBINOJIHEHHIO KypCOBBIX pabot (Onucanue Kadeapbl

11a00pPaTOPHOTO OTIIA[0OYHOTO
KOMILIEKca). YueOHoe ocoOHe B 3IEKTPOHHOM
Buge. 2008r.

004.312 3-16 | 3aeu, H.W. Paguomo6uTensckue KOHCTPYKLIUM HA | 8
PIC- mukpokontposutepax.ka.4/H. 1. 3aem. —
Kues: MK-IlIpecc, 2008. — 336 c.:

681.511 [IpoexTupoBanue CpeacTB KOHTPOJIS U 10
(I'YAII)/TI79 | iMarHOCTHKH C 3J1€MEHTaMHU BbICOKOM
HHTEerpanuu: MeToan4eckue ykazaHus K
BBINOJHEHHIO J1abopaTopHbIX padot / C.-Iletepo.
roc. yH-T a3pokocM. npubopoctpoenus; Cocr. C.
W. Koranes, B. A. I'ony6kos. - CI16.: PO
I'YAIL 2005. - 22 c.: puc., Ta0u..

C171 Cnepanckuii, B. C. CurnanbHble 20
MHKPOIIPOLIECCOPHI M UX MPUMEHEHHE B CHCTEMax
TEJICKOMMYHHKAIIU ¥ JIEKTPOHHUKH: ydeOHOe
nocobue/ B. C. Cnepanckuii. - M.: I'opsyas
smaus - Tenexom, 2008. - 168 ¢

7. TlepedeHs 3IEKTPOHHBIX 00PA30BATEIBHBIX PECYPCOB
MH(POPMAIIMOHHO-TEIEKOMMYHHKAOHHOU ceTH «HTepHeT»
[lepeuens 3JIEKTPOHHBIX 00pa3oBaTeIbHBIX pecypcoB nH(OpMaLHOHHO-
TENEKOMMYHHUKAMOHHON ceTH «VIHTepHeT», HEOOXOIMMBIX JUIi OCBOCHMS JUCIUILIMHBI
npuBesieH B Tabuuie 9.

Tabmuma 9 — IlepedeHp SIEKTPOHHBIX O00pPA30BATENBHBIX PECYPCOB HMH(OPMAIMOHHO-
TEJICeKOMMYHUKAIIMOHHOHU cetu «HTepHeT»
URL aapec Haumenosanue

8. Tlepeuens nHPOPMAIMOHHBIX TEXHOIOTHIT
8.1. IlepeyeHb MporpaMMHOrO OOECIEUEHUs], HUCIONb3YyEeMOr0 MPH OCYLIECTBICHUU
00pa3oBaTeIbHOrO Ipolecca Mo AUCIUATUINHE.
[epeuenp UCmoOIB3yeMOro IPOrpaMMHOro obecrieueHus npeacTasieH B Tadmuie 10.

Tabnuia 10— Iepeuerp nporpaMMHOro obecrieueHus

Nen/m | HaumeHnoBanme




1 nporpamma oriaaduk Microchip MPLAB 8.5 — 6ecriatHast ai1st yueOHbIX Leneit

OrieHKa KOMIIETEHIN

1 OC Windows XP u Beiire

XapaktepucTuka copMHUPOBAHHBIX KOMIETCHIIUH
5-Ga/uTbHas IKaIa P bopmp T

2 ITaker MS Office

— cBOOOJIHO BJIAJICET CUCTEMOM CIIEMATN3UPOBAHHBIX IIOHATHH.

8.2. [lepeuenn HHPOPMAIIMOHHO-CITPABOYHBIX CHCTEM,UCTIONIb3YEMBIX npu
OCYLIECTBICHUH 00pa30BaTEJILHOIO MPOLECCA 110 AUCLUILIUHE

IlepeyeHbp HUCMONB3yeMbIX HH()OPMAIMOHHO-CIIPABOYHBIX CHCTEM IIPEACTABICH B
Tabumue 11.

Tabnuua 11— IlepedeHp nHGpOPMALMOHHO-CIIPABOYHBIX CHCTEM

Ne i/ HaunmenoBanue

— 00yyaronuiicsi TBEpAO YCBOWII IPOrpaMMHBII MaTepuall, TpaMOTHO U
[0 CyHNIECTBY M3JIaraet ero, OMNHPasCh Ha 3HAHHS OCHOBHOW
JIUTEPATYPBI;

— HE JIOITyCKAaeT CYIECTBCHHBIX HETOYHOCTEH;

— YBSI3bIBACT YCBOCHHBIC 3HaHHS C MNPAKTHYECKOW JESATEIbHOCTHIO
HalpaBJICHUS,;

— apryMEHTHPYET HAYYHBIC MTOJI0KCHHS,;

— JIeJIaeT BBIBOJIBI U O0O0OIICHHUS;

— BIIaJIeeT CHCTEMOH CIIeUATN3UPOBAHHBIX TOHSITHH.

«XOpOLIO»
<Ga4TCHO»

He npenycmotpeno

9. MarepuanbHO-TeXHUYECKas 0a3a
CocraB  MaTepHalbHO-TEXHHYECKOH  0a3bl, HEOOXOOUMOW ISl  OCYIIECTBIICHHUS
00pa3oBaTeIbHOTO Ipolecca 1o AUCIUIUINHE, IPEJCTaBIIeH B Tadauel2.

Tabmuna 12 — CocraB MaTepuaIbHO-TEXHUYECKOW 0a3bl

Ne HaunmMenoBanune cocTaBHOMN yacTu Howmep aynuropun
/o MaTepUabHO-TEXHUIECKOW 0a3bl (TIpr HEOOXOIUMOCTH )

— 00yJarOIHMIACS YCBOWIJI TOJIBKO OCHOBHOM MPOrPaMMHBIH MaTepHa,
[0 CYLIECTBY H3JIaraeT €ro, OMMpasich Ha 3HAHHUS TOJBKO OCHOBHOM
JIUTEPATYPBI;

— JIOIYCKAeT HEeCYILECTBEHHbIE OLIMOKU U HETOYHOCTH;

— HCIIBITHIBACT 3aTPYIHEHHS B IPAKTHYCCKOM MPUMEHEHHH 3HAHHI
HaIpaBJICHUS;

— c1a00 apryMEeHTUPYET Hay4HBIC ITOJIOXKEHHS;

— 3aTpyaHsieTCs B JOPMYIMPOBAHUH BHIBOJIOB M 0000IICHHIT;

— YaCTUYHO BJIICET CUCTEMOM CIELUATU3UPOBAHHbBIX MOHSITHH.

«yZOBJICTBOPUTCIIEHO»
«3a4YTCHO»

JleximonHast aytuTOpHs

2 | KomnbroTepHslii ki1acc

10. OueHouHble CpeACTBa sl IPOBEICHUS IPOMEXKYTOYHOI aTTeCTaluu
10.1. CocTtaB OIICHOYHBIX CPENCTBAJIS MPOBEACHUS IMPOMEKYTOUYHOH AaTTEeCTalUuu
00yJaroumxcs Mo JUCHUIUIMHE pUBeIeH B Tabuie 13.
Ta6muna 13 — CocraB OLIGHOUHBIX CPEICTB JUIsl IPOBEICHHS IIPOMEXYTOUHOH aTTeCTalluK

— o0yvarouMiicsi He YCBOWJ 3HAYMTENBHOW YacTH MPOrPaMMHOIO
Marepuaa;

— IOMyCKAeT  CYyNIECTBCHHBbIE  OMIMOKM W  HETOYHOCTH  IPH
paccMoTpeHnH po0ieM B KOHKPETHOM HalpaBJIeHUH;

— WCTBITHIBACT TPY/JHOCTH B PAKTHICCKOM PHUMEHEHHH 3HAHUIA,

— HE MOXKET apryMEHTUPOBATh HAYYHBIC TTOJIOKEHHS;

— He GOPMYITUPYET BHIBOJIOB M 0000IICHHUH.

«HCYIOBJIICTBOPUTEIILHO»
«HEC 3aYTCHO»

Bun HpOMC)KyTO‘IHOfI aTTeCTallun HepequL OLICHOYHBIX CPCIACTB

10.3. TunoBble KOHTPOJILHBIC 3aaHUS WIIH UHBIC MAaTCPHAJIBI.
Bompocs! (3agaun) 1uis 9K3aMeHa Mpe/cTaBieHbl B Tabmuie 15.

Tabnuua 15 — Bonpocs! (3a1a4un) Asst 9K3aMeHa

Dx3aMeH Crnncok BOIPOCOB K 9K3aMCHY

BrinonHeHnue KypcoBoro nmpoexkTa DKkcnepTHas OlleHKa Ha OCHOBE TPeOOBaHMM K
COJICpP’KaHUIO KYPCOBOTO IIPOEKTA.

10.2. B kadyecTBe KpHUTEpHUEB OLCHKM YpOBHA C(HOPMUPOBAHHOCTH (OCBOCHHS)
KOMIETeHINI 00ydaromuMucs MpUMeHsieTcst 5-0ajulbHas IIKana OLEHKM c)OpMUPOBAHHOCTH
KOMIIETEHIIMI, KOTOpasi mpuBeeHa B Tabnuiie 14. B TeueHne cemectpa MOXKET UCIIOIB30BATHCS
100-0aypHast  mKama — MOIYJIBHO-DEHTHHIOBOW  CHCTEMbl  YHHMBEPCHUTETa,  MpaBHia
HCIHOJIB30BaHNUs KOTOPOif, YCTAHOBJICHBI COOTBETCTBYIONIUM JIOKAIBHBIM HOPMATHUBHBIM aKTOM
I'YAIL
Tabmuua 14 —Kpurepuu oleHKH ypoBHS c(QOPMHUPOBAHHOCTH KOMIIETEHLIMH

Kox
Ne /it Ilepeuens Bompocos (3a1a4) Ui SK3aMEHA T
1 00630p pbIHKA 8-U pa3psAAHBIX OJHOKPUCTATBHBIX [IK-2.3.1
MHKpPOKOHTPOJLIEPOB
2 CemelicTBa OJHOKPUCTAIBHBIX MEKPOKOHTPOILIEPOB (PUPMBI MK-2.Y.1
Microchip Technology. OcuoBHbie mapamerpst PIC-
KOHTPOJLIEPOB
YcnoBuble 0003HaueHus: PIC-koHTposIepoB [IK-2.B.1

0630p apxutektypsl PIC16F84

Vcenosaoe o603Hauenne PIC16F84. HazHaueHue BbIBOIOB.

Crpykrypa koHpuryparmonHoro ciosa PIC16F84

OrieHKa KOMIIETEHI N

XapakrepucTrka cOpMUPOBAHHBIX KOMIIETEHIIUH
S5-OautbHas IIKaIa paKtep bop

3
4
5
6 Crioco0bl popmupoBaHus TakToBOM yacToThl st PIC16F84
7
8

Crpykrypa onepatuHoii mamsiti PIC16F84

— oOyuatomuiics riayOOKO M BCECTOPOHHE YCBOMJI IPOrpaMMHBII

Marepua

— YBEPEHHO, JIOTHYHO, [OCIIEOBATEIBHO U IPAMOTHO €r0 H3JaracT;
«OTIINYHO» — ONMUPasCh HAa 3HAHUS OCHOBHOW M JIOTOJHUTEIBHOW JIHUTEPATYpHI,
«3AYTCHO» TECHO MPUBA3BIBACT YCBOCHHBIC HAYYHBIC MMOJIOXKEHHS C MIPAKTHICCKON

JIeSITeNIbHOCTBIO HaIlpaBIICHNUS,
— yMeJ0 000CHOBBIBAET U aPTYMEHTHPYET BBIIBUTAEMbIC UM HJICH;
— JIeJIaeT BBIBOJIBI U 00OOIIICHUS;

9 Peructp STATUS PIC16F84

10 Peructp OPTION PIC16F84

11 Cucrema komann PIC16F84

12 Pabora ¢ MmaccuBaMu B moctosiHHoi nmamsiti PIC16F84
13 Pabota ¢ maccuBamu B oneparuBHoii namsiti PIC16F84
14 Makpocsi B accembiaepe PIC16F84

15 Mmuranus sHemHux coosituii B MPLAB

16 Mexanu3sm npepoiBannid B PIC16F84

17 Peructp INTCON B PIC16F84




Uactp 2.CoxpaHeHHe BO BHEIIHEH SHEPrOHE3aBUCUMOM MaMATH
MIPOMEKYTOYHBIX JIJAHHBIX U MOCJIEHEr0 Pe3yJibTaTa paboThl IPOTrPaMMBL.
CBsI3b ¢ BHEIIHEH MaMAThIO — IO TpoTokomy 12C.

Yacts 1. Pexmama — opraHu3oBaTh OTymIylo CTpPOKy. - KHOIKa
YIpaBIsieT HalpaBJICHUEM Oera , KH.2 — IIepeBOJUT CTPOKY BBEPX HJIM BHHU3,
3-51 KHOIKA PEKUM LIMKIMYECKOr0 CIIBUIA, KOTa JBE CTPOKH O0BEIMHSIOTCS
B OJIHY JUIMHHYIO 32-X CHMBOJIBHYIO CTPOKY, 110 KOTOPOH LIUKINYECKU
JIBIDKETCS peKJIaMHAs! CTPOKa.

UYacts 2.CoxpaHeHH€e BO BHEIIHEH YHEPrOHE3aBUCUMOM TaMSATH
HNPOMEXYTOUYHBIX IaHHBIX U MOCJIEIHEro Pe3ynbTaTa paboThl IPOrPaMMBI.
CBsI3b C BHEIIHEH NMaMsAThI0 — 110 nipotoxoiry 12C.

Yacts 1. Brox u mpeobpa3oBaHue IBONYHOTO YKcCia (B IEPBOM CTPOKE) B
JIecITUYHOE (BO BTOPOH CTPOKeE)

UYacts 2. CoxpaHeHHE BO BHEIIHEH SHEPrOHE3aBUCHMOM MaMATH
HNPOMEXYTOUYHBIX JIaHHBIX U MOCJIEHEr0 Pe3yybTaTa paboThl IPOrPaMMBI.
CBsI3b C BHEIIHEH MaMATHI0 — 110 nipotokoiy 12C.

Yacrts 1. [IpousBenenue AByx uymcen. BBoa nepBoro uucna B nepBoi CTpoke,
BTOPOTO - BO BTOPOIi, pe3yJbTaT — BO BTOpoil. Eciu pesynbrar He
IIOMEIIAETCS BO BTOPYIO CTPOKY - 3BOHOK.

Yactp 2. CoxpaHeHHE BO BHEIIIHEH HEProHe3aBUCHUMOM aMsITH
HNPOMEXYTOUYHBIX JIaHHBIX U MOCJIEIHEro Pe3yybTaTa paboThl IPOrPaMMBI.
CBs13b C BHEIIHEH MaMAThI0 — 110 nipotokoiry 12C.

18 Tunel copocos B PIC16F84

19 Pabota ¢ saepronesaBucumoii mamsteio B PIC16F84

20 Pa6ora PIC16F84 B pexxume Sleep

21 Opranu3zanus aCHHXPOHHOH MOCIIeI0BATEIbHOM epenadn
nanaelx s PIC16F84

22 OcHoBHbIe xapakTepucTuku cemerictBa PIC16F87x

23 Baytpennsis ctpykrypa PIC16F87x

24 Ormmcanne BeiBog0B 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 Ocobennoctu BoinonHenust komanasl CALL B PIC16F87x

32 Pabota Taiimepa-cuetunka TMRO B PIC16F87x

33 Pabota Taiimepa-cuetunka TMRO B PIC16F84

34 Pab6ota taiimepa-cuerynka TMR1 B PIC16F87x

35 Pabota Taiimepa-cuerunka TMR2 B PIC16F87x

36 Crpykrypa koHpurypanuonHoro ciosa TICON

37 CrpykTypa KoHpurypanuonHoro ciosa T2CON

38 Pexumbl pabotsl CCP-monyns

39 Pexum Capture CCP-moayins

40 Pexxum Compare CCP-monyis

41 Pexxum PWM CCP-monynst

42 Opranusanys aCHHXPOHHOI MOCIe10BaTeIbHOCTH Iepeiadut B

PIC16F87x

Bomnpocs! (3agaun) 1us 3agera / qudd. 3adera npeacTaBieHsl B Tadnune 16.
Tabnuua 16 — Borpocs! (3amaun) asist 3auera / nudd. 3auera

Ne i/

Kon

IMepeuens Bompocos (3amay) s 3adera / qudd. 3auera
p P (sanas) 1 Ak WHJMKaTopa

YueOHBIM IUIAHOM HE NPEeyCMOTPEHO

Yacts 1. Ynopsnounsanue nuudp B ctpoke. McxoaHoe Yucio (AecaTHIHOE)
BBOAMTCS B BepxHeil crpoke. [To okoHYaHMU BBOJA B HIXKHEH CTpOKe
HOSBIISIETCSL YIIOPSIIOUSHHBIH HA0O0p 1P STOro yucna. (JOI. 3a1aHue -
BBIOPOCHUTD OJIMHAKOBBIC LIU(PBI)

Yacts 2. CoxpaHeHHe BO BHEILIIHEH SHEProHe3aBUCUMOM MaMsITH
HIPOMEXKYTOUYHBIX JaHHBIX U MOCJIEIHET0 Pe3yNbTaTa paboThl IPOrPaMMBI.
CBsI3b € BHEIIHEH MaMAThIO — IO TpoTokomy 12C.

Ilepeuenr TeM Jus1 KypcOBOTO IPOEKTHPOBAHMUS/BBIONIHEHHS KypCOBOH paboThI
mpezcTaBieHsl B Tabmuie 17.
Tabauua 17 — TlepeyeHb TeM 1J1sl KypcOBOrO NPOSKTUPOBAHMS/BBIIIOIHEHUS] KypCOBOH paboThI

Ne i/

IpumepHsIil HepedeHb TeM IS KypCOBOTO POEKTUPOBAHUSI/BBIOTHEHHUS
KypcoBOii paboTl

Yacts 1. Boibop B MeH10. 2 spyca. [1epBblii- 5 251-T0B, BTOpOit — 3 211-Ta.
IMocne BBIOOpa HUKHETO YPOBHS — 3BOHOK. T.€. IPUMEPHO KaK B COTOBOM
tenedoHe. (HampuMep: B IEPBOM sipyce 5 hamuinii, BO BTOPOM sipyce — JUist
kax ol pamunmu 3 TenedpoHa (1oM., pad., Mo0.), BEIOOp TenedoHa —
HUMHUTALMS TeJl. 3BOHKA)

Yactp 2. CoxpaHeHHE BO BHEIIHEH SHEPrOHE3aBUCHMO MaMATH
MPOMEXYTOUYHBIX JAHHBIX U MOCJIEIHEr0 Pe3ysbTaTa padoThl IPOrpaMMBbl.
CBsI3b ¢ BHEIIHEH MamsIThI0 — 1o nporokoiry 12C.

UYacts 1. BeiBoautcs crpoka “BOSS” B cepennne BepxHEl CTPOKH.
KHonkamu oCcyLecTBISeTCs CIBUTI CTPOKH B YEThIPEX HampasieHusx. Bee
C/IBUTHY LUKIMYECKUE.

Yacts 2. CoxpaHeHHE BO BHELIHEH YHEProOHE3aBUCHMOMN ITaMsITH
MPOMEXYTOUYHBIX IaHHBIX U MOCJIETHEr0 Pe3yybTaTa paboThl IPOrPAMMBI.
CBs13b € BHEIIHEH MaMAThIO — 10 mpoTokomy 12C.

UYacts 1. BBomuTCs 4ncio, KOTOPOE pacCleHUBASTCS KaK JECSITHIHOE
snaueHne ASCII — kona (B unrepsane 30..50). Ha BTOpoii cTpoke
0TOOpaKaeTcsi CHMBOJI C TAKMM KOZOM. MOKHO BBOAUTH HECKOJIBKO YHCENT
HOAPSA, IPU 9TOM BCE, YTO paHee BBIBEICHO, CABUTACTCS BIIPABO.

UYacts 2. CoxpaHeHHE BO BHEIIIHEH JHEProHe3aBUCHUMOM MaMsITH
MIPOMEXKYTOYHBIX JIJAHHBIX U MOCJIEIHEr0 Pe3yJibTaTa paboThl IPOTrPaMMBL.
CBs13b C BHEIIHEH MaMAThI0 — 110 nipotokoiry 12C.

Yacts 1. BBoguTes mecTHaLaTepUUHOE YUCIIO B BepxHei crpouke. [1pu
Ha)XaTHU Ha KHOIIKY-OKOHYaHHE BBOJIA M B HUJKHEN CTPOKE JOJKHO
nosiBUTCs 10-UYHOE YUCIIO, PABHOE BEPXHEMY.

Yacts 1. B Bepxneit cTpoke BbBogUTCS (pa3a (j1100ast - IpUIyMaTh CaMUM).
KHonkamu Kypcop noJBOJUTCS 1OJ] HYKHYI0 OyKBY, KOTOpasi IIpU €€ BbIOope
OIyCKaeTcs Ha HIDKHIOK CTPOKY H CIBUTAeTCs BILIOTHYIO K JIEBOMY Kparo (K




paHee BbIOpaHHBIM OyKBaM), Tie POPMHUPYETCS CIIOBO U3 BHIOPAHHBIX OYKB.
Yacts 2. CoxpaHeHHe BO BHEIIHEH YHEPrOHE3aBUCHMOM MaMsITH
MPOMEXYTOYHBIX IAaHHBIX U MOCJIETHEr0 Pe3ysbTaTa padoThl IPOrPaMMBbI.
CBs13b C BHEIIHEH MaMATHIO — IO TipoTokomy 12C.

10

Yacts 1. BBoguTCS 1IeCTHAAUATEPUYHOE YUCIIO B BepXHel cTpouke. Ilpu
Ha’KaTUHU Ha KHOTIKY-OKOHYaHUE BBOJIA U B HIJKHEH CTPOKE MOSBIIAETCS
JIBOUYHOE YHUCJIO, PABHOE BEPXHEMY.

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

BBE/ICHHOTO YHCIIA.)

Yactp 2. CoxpaHeHHE BO BHEITHEH SHEPrOHE3aBUCUMOM MaMsATH
HNPOMEXYTOUYHBIX IaHHBIX U MOCJIETHEr0 Pe3yybTaTa paboThl IPOrPaAMMBI.
CBsI3b C BHEIIHEH MaMAThIO — 0 TpoTokomy 12C.

11

UYacte 1. BBomuTcs mectHaanaTepuaHOE YHCIO B BepXHel crpouke. [Ipu
Ha)KaTUU Ha KHOIKY-OKOHYaHUE BBOJIA U B HIDKHEW CTPOKE MOSBIISETCS 8-
PpHUYHOE YHCIIO, PABHOE BEPXHEMY.

Yactp 2. CoxpaHeHHE BO BHEIIHEH dSHEPrOHE3aBUCHMOM MaMAITH
MPOMEXKYTOUYHBIX IAaHHBIX U MOCJIEIHEro Pe3ysbTaTa paboThl IPOrPaMMBI.
CBsI3b C BHEIIIHEW MaMsAThIO — 110 npotokoiy 12C.

Yacrs 1. Tect peakiun yenoseka. C MOMOIBIO FeHEPATOpa
MICEB/IOCITyYaliHbIX YMCEJ OPraHU30BATh BBIBOJ CIIYYAHHBIX JBOMUYHBIX YHCEI
B BEPXHIOIO CTPOKy. Bpems ¢ukcanuu uncna — 1 cek. 3a 3o Bpems Hajio
OIPEIENIUTh YSTHO HIIU HET YHCIIO €AUHUI] B YHCIIE U HAXATh OJHY U3 IBYX
KHOTOK. [Ipn HempaBUILHOM HaXAaTUU — 3BOHOK. Bo BTOpOIi cTpoke
BBIBOJSATCS YKMCJIA IPABUIBHBIX U HEMIPABUIIBHBIX HAXKATHIL.

Yacts 2. CoxpaHeHHE BO BHELIHEN SHEPrOHE3aBUCUMOM aMsATH
IPOMEIKYTOUHBIX JAaHHBIX H IIOCICIHETO Pe3yIbTaTa paOOThl IIPOrPAMMBL.
CBs13b € BHEIIHEH MaMAThIO — 10 mpoTokomy 12C.

12

Yactp 1. BBoguTcs BocbMepHUHOE YUCIIO B BepXHel ctpouke. [Ipu Haxatuu
Ha KHOIIKYy-OKOHYaHHE BBOJIa U B HIDKHEH CTpoKe nosBisiercs: 10-maHoe
4HCII0, PABHOE BEPXHEMY.

Yactp 2. CoxpaHeHHE BO BHEIIHEH dSHEProHEe3aBUCHMO MaMsATH
MPOMEXYTOUYHBIX JaHHBIX U MOCJIETHEr0 Pe3ysbTaTa padoThl IPOrpaMMBbl.
CBsI3b C BHEIITHEH MaMAThIO — 110 npoTokoiy 12C.

18

UYacts 1. Tect peakuu yenoBeka. C moMonIpio reHepaTopa
MICEBAOCITyYaiHbIX YHCEeN OPraHu30BaTh CIIy4aiHbIi BHIBOJ CJIOB “JIeBast
KHOIKa” W “npaBas KHomka”. Bpewms nokasa cioBa — 0.5 cek. 3a 310 Bpems
HaJI0 HaXKaTh OIHY U3 IBYX KHOMOK. [Ipy HENpaBMIbHOM Ha)KaTUH — 3BOHOK.
Bo BTOpOIt CTpOKE BHIBOASATCS YHCIIA IPABUIBHBIX M HEIPABUIBHBIX
Ha)KkaTui.

Yactp 2. CoxpaHeHHE BO BHEIIHEH SHEPrOHE3aBUCUMOM aMsATH
IIPOMEXKYTOYHBIX TJAaHHBIX U ITOCJIEIHET0 Pe3yJIbTaTa padoThl IPOTrPaMMBL.
CBs13b € BHEIIHEH MaMAThIO — 10 npoTokomy 12C.

13

Yacts 1. BBonurcs BocbMepuuHOE 4MCIIO B BepxHeil crpouke. [Ipu
Ha)XaTHU Ha KHOIKY-OKOHYaHHE BBOJIA U B HWJKHEN CTPOKE MOSABIIAETCS
TPOMYHOE YUCJI0, paBHOE BepxHeMY. Eciin He momelaercs B CTPOKY —
3BOHOK.

Yacts 2. CoxpaHeHHe BO BHEIIHEH SHEProHe3aBUCUMOM MaMsITH
POMEXKYTOUYHBIX JaHHBIX U MOCIIEIHET0 Pe3ysbTaTa paboThl IPOrpPaMMBbl.
CBs13b C BHEIIHEH MaMAThIO — IO TipoTokomy 12C.

14

UYacts 1. BBomsiTes aBa uncna. [lepBoe — B BepXxHeit cTpoke — BTOpoe — B
HiKHeH. Tpebyercst onpenennTb, MOXKHO JIM BTOPOE TOIYYUTh U3 IEPBOTO
nepecTaHoBkoi 1ndp. Ecnu 1a — 3B0OHOK.

Yacts 2. CoxpaHeHHE BO BHEUIHEH SHEPrOHE3aBUCHMON TaMSATH
MPOMEXYTOUYHBIX IAaHHBIX U MOCJIETHET0 Pe3ysbTaTa padoThl IPOrpPaMMBbl.
CBs13b C BHEIIHEH MaMAThIO — 10 npoTokomy 12C.

19

UYacts 1. Tect peakuu yenoBeka. C moMonIpio reHepaTopa
NICEBAOCITyYaiHbIX YHCEN OPraHu30BaTh CIIy4aiiHbI BHIBOJ CJIOB “JIeBast
KHONKa” ¥ “npaBas KHONKa”. M3aMepsercst BpeMs 10 HaKaTHs Ha
IpaBUIIbHYIO KHOIIKY. Bo BTOpOIl CTpoKe BBIBOAUTCS CpeHEE BPEMs
peaxuu (B IECATHIX JOJSIX CEKYH/BI.)

Uacts 2.CoxpaHeHHe BO BHEIIHEH YHEPrOHE3aBUCUMOM MaMATH
HPOMEXYTOUYHBIX JIAHHBIX U I1OCJIEIHEr0 Pe3ysbTaTa paboThl IIPOrPaMMBl.
CBsI3b C BHEIIHEH MaMAThIO — IO TpoTokomy 12C.

15

UYacts 1. BBomsTes aBa uncina. [lepBoe — B BepxHeil cTpoke — BTOpoe — B
HikHeH. Tpebyercst onpenennTb, MOXKHO JIM BTOPOE TOIYYUTh U3 IEPBOTO
3epKaJIbHBIM OTPa’KeHUEM IOCIICI0BATEIBbHOCTH U pp. (HaIpHMep : urcia
127556 u 655721 - 3BOHOK)

Yactp 2. CoxpaHeHHEe BO BHEIIHEH SHEProHe3aBUCHMO aMATH
MIPOMEXKYTOUHBIX IAaHHBIX U MOCJIEHEr0 pe3ysibTaTa padoThl IPOrpaMMmBl.
CBsI3b C BHEIIHEH MaMAThIO — 110 ripoTokoiy 12C.

20

Yacts 1. Cnoxxenue 1Byx uncesl. BBox nepBoro uncia B nepBoii CTpOKe,
BTOPOTO - BO BTOPOHi, pe3yibTaT — BO BTopoi. Ecnu pe3ynbraT He
MOMEIIAETCs BO BTOPYIO CTPOKY - 3BOHOK.

Yactp 2.CoxpaHeHHE BO BHEIIHEH SHEPrOHE3aBUCUMON MaMTH
IIPOMEKYTOYHBIX TAaHHBIX U ITOCJIEIHET0 Pe3yJIbTaTa padoThl IPOTrPaMMBL.
CBsI3b € BHEIIHEH MaMAThIO — IO TpoTokomy 12C.

16

Yacts 1. BBogsrcs uncio B BepxHei cTpoke. Bo BTopoii cTpoke Hazto
BBIBECTH COOOILEHUE - IIPOCTOE 3TO uucio uiH HeT. (Hucmo <999.
Hcnonp30BaTh CIHCOK MPOCTHIX YHced 10 31 1 MPOBEPATH UX KaK ACTUTEIH

21

UYacts 1. Berauranue qByx uucein. BBoza mepBoro uucia B mepBOi CTPOKeE,
BTOPOTO - BO BTOPOH, pe3yibTaT — BO BTopoi. Ecnu pe3ynbraT He
MOMEILAETCs BO BTOPYIO CTPOKY - 3BOHOK.

Yactp 2. CoxpaHeHHE BO BHEIIHEH SHEPrOHE3aBUCUMOM MaMsATH
MPOMEXYTOUYHBIX IaHHBIX U MOCJIETHEr0 Pe3yybTaTa paboThl IPOrPAMMBI.
CBs13b € BHEIIHEH MaMAThIO — 0 mpoTokomy 12C.

22

UYacrts 1. [lenenue (enmouncieHHoe) AByX drced. BBoa mepBoro uncna B
NIePBOH CTPOKE, BTOPOTO - BO BTOPOH, pe3yabTaT — BO BTopoii cTpoke. Ilpu
HEHYJICBOM OCTaTKe — KOPOTKHI 3BOHOK.




Yactp 2. CoxpaHeHHE BO BHEIIHEH dSHEProHE3aBUCHMOM aMsATH
MIPOMEXKYTOUHBIX IAaHHBIX U ITOCJIEHEr0 pe3ysibTaTa padoThl TPOrpaMMBl.
CBs13b C BHEIIHEH MaMATHIO — IO TipoTokomy 12C.

23

Yacts 1. OnpeneneHue HaIH4us 3a1aHHOrO ()parMeHTa B Maccuse. Beog
HEepBOro YKCIIa B IEPBOH CTPOKE, BTOPOTo - BO BTOpoil. Ecii BTopoe uucio
SIBJIAETCS (hparMEeHTOM NepBOro — KOpoTkuii 380HOK. (Hanpumep: nepsoe
yucio 11345832996 , Bropoe 329 - 3BOHOK)

Yacts 2. CoxpaHeHHE BO BHEIIHEI S3HEPrOHE3aBHCHMOMN AMSTH
MPOMEXYTOUYHBIX IaHHBIX U MOCJIETHETO Pe3ysbTaTa paboThl IPOrPaMMBbI.
CBs13b C BHEIIHEH MaMAThIO — 10 npoTokomy 12C.

30 Yacte 1. BoauTes uncio u3 6 mudp, 3ateM BBOAUTCS BTopoe uucio. Hamo
MIOJICTIUTH NIEPBOE HAa BTOPOE U BBIIATH COOOIIEHHE : PE3YJIbTAT JICJICHUS —
XXXX.XXX. ECIii pe3ynbrar feneHus 1enblii — 3BOHOK.

UYacts 2. CoxpaHeHHE BO BHEIIHEH YHEPrOHE3aBUCHMOM MaMTH
MIPOMEKYTOYHBIX JITAHHBIX U MOCJIEHEr0 Pe3yJibTaTa padoThl IPOrPaMMBL.

CBsI3b C BHEIIHEH MaMATHI0 — 110 ipotokoiy 12C.

24

Yacts 1. Broa gecsatuunoro uucna. Eciu uudps! B HeM ymopsiioYeHs! 10
BO3PACTAHUIO — KOPOTKHUH 3BOHOK, 110 yOBIBAaHUIO — IBA 3BOHKA, €CJIU JPYyTroe
— OJIMH JUTUHHBIN 3BOHOK.

Yactp 2. CoxpaHeHHE BO BHEIIHEH dSHEPrOHE3aBUCHMOM MaMsITH
MPOMEXKYTOUYHBIX IAHHBIX U MOCJIEIHEro Pe3ysbTaTa paboThl IPOrPaMMBI.
CBsI3b C BHEIIIHEW MaMsAThIO — 110 npotokoiy 12C.

Bompocsl s mpoBeACHHsS MPOMEXKYTOYHOM AaTTECTAllid B BHAE TECTHPOBAHHS
npejAcTaBieHsl B Tabue 18.

Tabnuia 18 — [IpumepHsIil iepeveHb BOMPOCOB LISl TECTOB

Kon

Ne n/nt IIpumepHsIi IepeyeHb BONPOCOB /171 TECTOB
MHJMKATOpa

25

Yacts 1. BBox necsatiuuHoro uncia. Bo BTopoit cTpoke — cyMMa BBEACHHBIX
nudp. Ecnu cymma okanumBaercs Ha 0 - OZMH JUIMHHBIN 3BOHOK.

Yacts 2. CoxpaHeHHE BO BHEITHEH SHEPrOHE3aBUCHMON ITAMSTH
MIPOMEXKYTOUYHBIX IAaHHBIX U MOCJIEHEr0 pe3ysibTara padoThl TPOrPaMMBbI.
CBs13b C BHEIIHEH MaMAThIO — 10 npoTokoay 12C.

[lepeueHbp TeM KOHTPOJBHBIX PAabOT 1O AMCHMIUIMHE OOYYarOUIMXCs 3a0YHON (OPMBI
0o0y4eHus, peIcTaBIeHb! B Tabmune 19.

Tabmuna 19 — IlepedeHb KOHTPOJIBHBIX padoT

Ne n/n [epeueHb KOHTPOJIBHBIX PAOOT

He npexgycmotpeno

26

Yacts 1. BRogsarcs 8 pecsatuunbix uudp. Onpeaenutb, ecTh 1 TPOHKa
nudp, koropast B cymme gaet uuciao 20. Eciau ects — BEIBECTH 3TH TpU
nUQpHI BO BTOPOH CTPOKE U OJIUH JAJIMHHBIN 3BOHOK.

Yactp 2. CoxpaHeHHE BO BHEIIHEH SHEPrOHE3aBUCHMOM MaMATH
MPOMEXKYTOUYHBIX IAHHBIX U MOCJIEIHEro Pe3ysnbTaTa paboThl IPOrPaMMBI.
CBsI3b C BHEIIIHEW MaMsAThI0 — 110 npotokoiy 12C.

27

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

Yactp 2. CoxpaHeHHEe BO BHEIIHEH dSHEProHEe3aBUCHMOM aMsITH
MIPOMEXKYTOUHBIX IAaHHBIX U ITOCJIEHEr0 pe3yJsibTaTa padoThl IPOrpaMMBbl.
CBsI3b C BHEIIHEH MaMATHIO — 110 npoTokoiy 12C.

28

Yacts 1. Beonares 8 pecsitnunbix 1udp. BeiBecTr HeueTHbIe LUQPLI BO
BTOpO# cTpoke. Eciu uX HeT, TO OJIMH JIJIMHHBIN 3BOHOK.

Yactp 2. CoxpaHeHHE BO BHEIIHEH dYHEPrOHE3aBUCHMOM MaMsITH
MPOMEXKYTOUYHBIX IAHHBIX U MOCJIEIHEro Pe3ybTaTa paboThl IPOrPaMMBI.
CBs13b C BHEIIHEH MaMAThI0 — 110 rpoTokoiy 12C.

29

Yacts 1. BRogsarcs 5 necstnunbix uugp. Onpeaenuts, paBHa JIM UX CyMMa
WM pa3HOCTh HyI0. T.e. Jomyckaercs imo0ast KoMOWHANUS 3HAKOB (TLIIOC
WM MUAHYC) Tiepe] kaxaoi undpoii. Eciu =0 — BeiBecTH 311 n(phl BO
BTOPOM CTPOKE C HY>)KHBIMHU 3HAKaMM M J1aTh OJMH JUTMHHbIA 3BOHOK.

Yactp 2. CoxpaHeHHE BO BHEITHEH SHEPrOHE3aBUCUMOI aMSsTH
IIPOMEXKYTOUHBIX JaHHBIX U ITOCJIETHEr0 pe3ysibTaTa padoThl IPOrPaMMBbI.
CBs13b C BHEIIHEH MaMATHIO — IO TipoTokomy 12C.

10.4. Meroanyeckue  Marepuaibl,  ONPENCISAIOIME  NPOLEIYpPbl  OLICHWBAHHUS
WHJMKATOPOB, XapaKTePH3YIOIIUX JTambl (OPMHUPOBAHMS KOMIIETCHLHMH, coaepxaTcs B
JIOKaJIbHBIX HOpMAaTHBHBIX akTax [ YAII, pernaMeHTHpYIOUIMX HOPSIOK M IMPOLEAypy
IIPOBEJCHUS TEKYILEr0 KOHTPOJIS yCHEBAEMOCTH M IIPOMEKYTOYHON aTTECTALMH O00YYaIOIIUXCS
I'VAIL

11. Meroauueckue yKasaHus 111 06yqa}0mnxc5{ 110 OCBOCHHIO JUCIUIIITHMHBI

11.1. Meroguueckne ykazaHusi /it OOy4arOLIMXCS 10 OCBOCHHIO JIEKIHOHHOTO
Marepuaa

OCHOBHOE HA3HAUYCHHE JIEKIHOHHOIO Marepuaia — JIOTHYECKH CTPOIHOE, CHCTEMHOE,
riiyOoKoe W SICHOE M3JIOKEHHE yueOHOro marepuana. HasHaueHHe COBpEMEHHOH JIEKIHMH B
paMKax AMCHUILUIMHBI HE B TOM, YTOOBI MOJYyYHTh BCIO WH(OPMAIHUIO MO TEME, a B OCBOCHHUU
(yHIaMeHTaNpHBIX MPOOJEM JAMCHUIUIMHBL, METOJOB HAYYHOTO IO3HAHWS, HOBEHIIMX
JIOCTIDKECHUH Hay4HOH MbIcIH. B yueOHOM mpomecce JeKIus BBIIONHSAET METOMOJIOIMYECKYIO,
OpraHU3aHOHHYI0 U HHGOPMAIMOHHY0 (YHKIMHU. JISKIUsT pacKphIBaeT MOHATHIHHBIA anmapar
KOHKpPETHOW 001acTH 3HaHUs, €€ MpOOJEMBl, JaeT LEJbHOE NPEACTAaBICHUE O JUCLUHUIUIMHE,
[TOKa3bIBAET B3aUMOCBSI3b C IPYTHMMHU JUCIUILTHHAMH.

[lraHupyeMble pe3yabTaThl IPH OCBOCHUH 00YYAONIUMHICS JTEKIIMOHHOTO MaTepraia:

— TMOJNyYeHHE COBPEMEHHBIX, [EJOCTHBIX, B3aHMOCBS3aHHBIX 3HaHHH, YpPOBEHB
KOTOPBIX ONpPEeNsIeTCs LIeJIeBOM YCTAHOBKOM K KaX/10i KOHKPETHOU TeMe;

— TOJIyYeHHE OIbITAa TBOPUECKOI PabOThl COBMECTHO C MPEIOAaBaTeNIeM;

— pasBuTHe TOPO(DECCHOHATBHO-ICTIOBBIX  Ka4yeCTB, JIIOOBHM K MPEAMETY |
CaMOCTOSTEIILHOTO TBOPYECKOTO MBIIUICHHSI.

— MOsBJICHHE HEOOXOJMMOI0 HHTEpeca, HEOOXO0AUMOTO /ISl CAMOCTOSTENILHOM PaboThI;

— T[OJyYeHHE 3HAHUI O COBPEMEHHOM YypPOBHE pPAa3BHTHS HAYKH M TEXHHKH U O
MIPOTHO3€ UX Pa3BUTHs HA OJMKANILINE TOMIBI;




— HAYYUTbCS METOAMYECKH 00padarbiBaTh MaTepuai (BBIACIATb IJIABHBIE MBICIH H
MIOJIOXKEHHS, TPUXOAUTH K KOHKPETHBIM BBIBOJAM, IIOBTOPATH HMX B  Pa3IMYHBIX
(hopmyTupoBKax);

—  IOJyYeHHE TOYHOT'O MOHMMAaHHs BCeX HEOOXOUMBIX TEPMUHOB M IOHSATHIL.

JleKnMOHHBIN MaTepuan MOXKET CONPOBOXKIATHCS NEMOHCTpAIMel CIallIoB |
WCIIOJIL30BAaHMEM PA3JaTOYHOrO MaTepuallia IpH IPOBEICHUM KOPOTKHX JHUCKYCCHH 00
0COOEHHOCTSIX MPUMEHEHHS OT/ACNBHBIX TEMATHK 110 JUCIUIIINHE.

CrpykTypa npeocTaBiaeHus JSKIMOHHOTO MaTepuana:

— H3noxenue NeKIHOHHOTO MaTepuaa;

— OcBoeHHE TEOPETHIECKOTO MaTepHaia o BOMPOcaM, MPeACTaBICHHBIM B Tabuie 15

11.2. Meroauueckue yka3aHus Ui OOYy4YaroLIMXCsl IO BBIIOJIHEHMIO J1a0OpaTOPHBIX
pabor

B xozxe BbINOMHEHHs J1abOPAaTOPHBIX pabOT OOydYaroluiics MOMKCH YIIyOUTh H
3aKpENHTh 3HAHUSA, IPAKTUYECKHE HABBIKH, OBIANCTh COBPEMCHHOW METOAUKOH M TEXHHKOMH
9KCIIEPUMEHTa B COOTBETCTBUM C KBAIM(MKALMOHHONW XapaKTePUCTUKOH oOydaromierocs.
BrInosnHeHHe J1a00paTOPHBIX paboT COCTOMT M3 KCHEPUMEHTAIBHO-IPAKTUYECKOM, pacuyeTHoO-
AHAIUTHYECKON YacTeil U KOHTPOIBHBIX MEPOIPUSATHIA.

BeinonHeHue 1a00paTOpHBIX PabOT O00y4YaroUIMMCS SIBISIETCS HEOTHEMIJIEMOH YacThiO
M3YYCHHS JMUCUUIUIMHBL, OLpeneNnsieMold y4eOHBIM IUIAHOM, M OTHOCHTCS K CpPEICTBaM,
obecreunBaloIMM PEeLICHHE CIIEIYIOIMX OCHOBHBIX 3a/1a4 00y4aloIerocs:

— mnpuoOpeTeHHe HaBBIKOB HCCJICIOBAHMS IIPOLIECCOB, SBICHHI H  OOBEKTOB,
N3y4aeMbIX B PaMKax JAAHHOHN AMCLUIIINHBIL;

— 3aKpeIUICHHe, Pa3BUTHE M JIETAIM3alMs TEOPETHYECKMX 3HAHWHM, MOJYYSHHBIX Ha
JIEKLIAX;

— TOJy4eHHE HOBOH MH(OPMAIMH [0 U3y4aeMON JTUCLMILIHHE;

— npuoOpeTeHHe  HaBBIKOB ~ CaMOCTOSTENBHOH — paboThl ¢ J1a0OpaTOpHBIM
000pyI0BaHKHEM U IPHOOPAMHU.

3ananue U TpeOOBaHMUS K MPOBECHUIO Ja00PATOPHBIX PabOT

— Kaxpnas JIP BeinonHsieTcs 10 MHAMBUAYaIbHOMY 33JIaHUIO, BEIJAHHOMY CTYJICHTY
nperno/iaBaTeneM;

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

— OmnmucaHbl BXOJHBIE U BBIXOJHBIE JaHHBIE Uis1 ipoBeneHws JIP;

— JIP mosymKHA BBITIONHATHCS HA OCHOBE TOJTyYCHHBIX TEOPSTUUECKHUX 3HAHHSX;

— Bemonsenue JIP 10KHO OCYIIECTBISITBCS Ha OCHOBE METOAWYECKUX YKa3aHHH,
MPEIOCTABISIEMbIX MPETO/IaBaTeICM;

— JIP momkHa BBIMONHSTHCS B CICHHATN3UPOBAHHOM KOMIIBIOTEPHOM Kilacce H
MOXeET OBbITh J0opaboTaHa CTYyIEHTOM B JOMAIIHUX YCIOBHSX, €CIH IMO3BOJISET
T10;

— Urorom BemonHeHus JIP sBisiercss OTY4ET WM JEMOHCTpPAIMs pE3YJIbTaTOB
paboThI IIPENOIABATENIO B SJIEKTPOHHOM BHUJIE (HAa YCMOTPEHHE MPEIOIaBaTes) U
demoHCcmpayus pabomosl RPOZPAMMbL HA 1AOOPANOPHOM MaAKeme.

Crpykrypa u hopma oTdeTa 0 1abopaTopHOit pabore
— IlocraHoBka 3amaum;
—  OCOOEHHOCTH PELICHHS 1 HCII0Ib3YEeMbIe METO/IbI (€CIIH OHU MOTPEOOBAINCH)
— ;Cxema anropurma
— KoMMeHTHpOBaHHbIH JIMCTHHT [IPOrPAMMBI
— TlporpaMma Ha si3bIKE IPOrPAMMHUPOBaHHS C KOMMEHTAPUSIMH
—  @aiin npomMBKY I 1a00PATOPHOTO MaKeTa

— Crnucok auTeparypsl

TpeboBanus K ohopMICHHIO OTYETA O Ja0OPAaTOPHOIL padoTe

— JIP mpencTaBnsieTcs B IEYaTHOM H DJIEKTPOHHOM BHJIE;

— JIP nmomxHa COOTBETCTBOBAaTh CTPYKType M (hOopMe OTdYeTa, IPEACTaBICHHOH
BBIILIC;

— JIP momxua mmers tutyneHbIH muct (COCT 7,32-2001 wuzganust 2008 roma) c
Ha3BaHMEM M TOIHUCHIO CTY/ICHTA, KOTOPBIH ee caenan U opopMuit;

— Crynent pomkeH 3amututh JIP. OTMeTka o 3amure AODKHA HAXOAWUTHCS Ha
TUTYJIBHOM JINCTE BMECTE € MOJNUCHIO PENoIaBaTes.

Jlns BBIONHEHMS J1a0OPAaTOPHBIX PaboT, MOMUMO YKA3aHHBIX B TabiHIe 8 HCTOYHUKOB,
CTYJICHT MOXKET HCIIONB30BaTh CICAYIOLINE METOANYECKUE MaTepHalbl, H3AaHHble Kadeapoil B
3NIEKTPOHHOM BHJIE:

1. Kosanes C.M. Meroguueckue ykazaHus k nabopaTopHoit pabore Nel. O3HakoMieHue ¢

HMHTErpupoBaHHON cpenoit paspaborku MPLAB — CII6 2005

2. Kosanes C.11. Meroanueckue ykazaHus k 1abopatopHoii padore Ne2,3. I3yyeHue ocHOB
IPOrpaMMHUPOBAHUSI Ui MUKPOKOHTposutepoB (upmbr Microchip Technology. — CII6
2005.

3. Kosanes C.M. Meroauyeckue ykazaHus K JlaboparopHoit pabore Ned4,5. Pabora c
MIpepBIBaHUSIMH, CTOPOXKEBOM Taiimep, mpeckajiep, YHUBEPCAIbHBIH TaliMep-CUeTUHK. —
CII6 2005.

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

5. Kopanes C.M. Meroauueckue ykasaHuss K JabopatopHoil pabore  Ne§,9.
[MocnenoBarensHas nepenaya ganubix. — CI16 2005.

11.3. Meronuveckne ykazaHus Ui OOYYaAIONIMXCS 10 TIPOXOXICHUIO KypCOBOTO
[IPOEKTUPOBAHHS/BBIITOJIHEHHS KYPCOBO# pabOThI

Kypcosoii npoekt/ pabota mpoBOAUTCS C LENbI0 (OPMUPOBAHKS y 00yHarOLIMXCS OIIBITA
KOMIUIEKCHOTO PELICHHS] KOHKPETHBIX 3a/1a4 IPO(eCCUOHATBHOM eI TeIbHOCTH.

KypcoBoii npoexT/ paboTa mo3BosseT 00yJamueMycs:

— CHCTeMAaTH3MpOBaTb ¥ 3aKPeNUTh IOJYYCHHbIE TEOPETUUECKUE 3HAHHUSI H
MPaKTHYECKUEe YMEHUS 10 MPOPECCHOHANBHBIM Yy4EOHBIM JAUCUMIUIMHAM M MOAYJSIM B
COOTBETCTBHH € TPEOOBAHHUSAMHU K YPOBHIO MOJTOTOBKH, YCTAHOBICHHBIMHU ITPOrPaMMOi y4eOHO
JUCLMIUIMHBI,  NPOrPaMMOH  IMOATOTOBKM  CHNELMAIMCTAa  COOTBETCTBYIOIIETO  YPOBHS,
KBaJIM(UKALINY;

— NPUMEHHTH MOJIyYECHHBIC 3HAHUS, YMEHHS M TPAKTHYCCKHH OINBIT IMPH PELICHUH
KOMIUIEKCHBIX 33/1a4, B COOTBETCTBHU C OCHOBHBIMH BUJIAMHU IPO(PECCUOHATBHOM IeATEIbHOCTH
110 HAIPABJICHHIO/ CTIEUATBHOCTH/ TIPOrpaMMe;

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

— chOpMHpOBAaTh yMEHHUS MNPHUMEHATH TEOPETHYECKHE 3HAHUS MPH  PEILICHUH
HECTaH/IapTHBIX 3a/1a4;

— OpUOOpecTH OMBIT AHAIUTUYECKOW, pacy€THOM, KOHCTPYKTOPCKOW pabOTBI u
chopMHPOBATh COOTBETCTBYIOIINE YMEHHUS;

— cdopmupoBaTh yMeHHs pabOThl CO CHEHHMAIBHON JHMTEpaTypod, CHpPaBOYHOH,
HOPMATHBHO# U PaBOBOM JTIOKYMEHTALIMEH 1 HHBIMH HH()OPMAILIMOHHBIMH HCTOYHUKAMH;

— chopmupoBath yMeHHs (OpPMYJIHPOBATH JIOTMHYECKH OOOCHOBAHHBIC BBIBOIbI,
NPEUIOKEHNS U PEKOMEHIAIMH 10 PE3yJIbTaTaM BBIIOIHEHHS pabOThL;

—  pa3BUTH NPO(ECCHOHANBHYIO TMCBMEHHYIO M YCTHYIO Pe4b 00yJaromerocs;

— pa3BUTh CHCTEMHOE MBIIUICHHE, TBOPYECKYI0 WHHIHATHBY, CAMOCTOSTEIbHOCTb,
OpraHM30BaHHOCTb M OTBETCTBEHHOCTD 32 IPHHUMAEMbIC PELICHHS;



— chopMHpOoBaTh HAaBBIKM IUIAHOMEPHOH peryisipHod paboTbl Hal pelIeHHeM
MIOCTABJICHHBIX 3a/1a4.

CTpyKTypa NOSICHUTEIbHOM 3alIUCKN KyPCOBOTO NPOEKTa/ paboThl

—  ®opMmynHupoBKa 3a1auu

— Ormnucanne BO3MOXHBIX BapHAaHTOB PELICHUsI MOCTaBICHHOH 3amaun. OO630p
nutepatypsl. O60CHOBaHHE BBIOOpPA OHOTO U3 METO/IOB.

— JleranbHoe paccMoTpeHHe BbliOpaHHOro Meroaa. OmnucaHue MaTeMaTHYECKHX
METOJ0B, IPHMEHIEMBIX B BEIOPAaHHOM PEIICHHUU (€CIIM OHY €CTh)

— @opMHpPOBaHHE U OIHCAHUE CTPYKTYPHOU CXEMBI yCTPOICTBA.

— Cozganue u noapoOHoe onucaHue QYHKIHOHATBHON M (MJIM) MPHHLIUITHATBHOMN
CXEMBI YCTPOHCTBA.

— Hanucanne ¢parmenra mnporpammHoro obecnedenus (1-2  cTpaHMuBl Ha
Accembiiepe).

— 3akmodenue (BbIBOABI IO pabote)

— CIHCOK UCIIOIb3yEeMOIt TIUTepaTyphl.

TpeboBanusi K 0OPMICHHIO MOSICHUTEILHON 3aIMCKH KYPCOBOTO IMPOEKTa/ pabOThI

— Kypcosas pabota mpemocTaBisieTcsi B IEYaTHOM M 3JICKTPOHHOM BH/IC;,

— KypcoBass pabora m0KHA COOTBETCTBOBaTh CTPYKTYype U (OpME TMOSICHUTEIbHOMN
3aIMUCKH, OTTMCAHHOM BBIIIIE;

— KypcoBas pabora momxna umerh TUTyIbHBIH auct (TOCT 7.32-2001 wm3manus 2008
rojia) ¢ Ha3BaHHWEM U MOJIKCHIO CTYACHTa, KOTOPBIN e caesail u 0(OpPMUIL.

— CTyzeHT IOJDKEeH 3alUTUTh KYPCOBYHO padboTy. OTMETKa O 3alllUTe JODKHA HAXOIUTHCS
HA THTYJIBHOM JIUCTE BMECTE C HOANKCHIO PEHOIaBaTels.

J171st BBITIOJTHEHUS KYPCOBO# pabOThI, IOMUMO yKa3aHHBIX B TAOJIMIE 8 HCTOYHHKOB, CTYJACHT
MOXKET HCIIOJb30BaTh CJCAYIOIIME METOJUYECKHE MaTrepualibl, H3JaHHble Kadeapoil B
9JIEKTPOHHOM BH/IE:

Kosaes C.1. Meroauyeckie yka3aHus K BBIIOJHEHHIO JIAOOPATOPHBIX pabdOT U KypCOBOTO
npoektupoBanust. Onucanue gabopaTopHoro-otiagounoro komiuiekca JIOK-1 (JIOK-2).-CI16
2009

11.4. Meroauueckue yka3aHusi uisi 00y4aroIMXCs 0 MPOX0XKICHUIO CaMOCTOSTEIBHOM
padoTsI

B xone BBINONHEHUS CaMOCTOSATEIBHONW PabOTHI, OOYUYArONIMICS BBINONHACT paboOTy IO
3a[JaHUI0 M MPH METOANYECKOM PYKOBOJCTBE IPEMoJaBarelisi, HO 0e3 ero HermoCpeACTBEHHOrO
y4dacTtusi.

B mporecce BBINOJHEHHUSI CaMOCTOSITENBHOW paboThl, y oOydaromerocs (hopMupyercs
nesecoobpa3Hoe IIIaHUPOBaHHE paboyero BpeMEHH, KOTOPOE TO3BOJISIET UM Pa3BUBATh YMCHUS
Y HaBBIKM B YCBOCHHM M CHUCTEMAaTH3allUHM NPHOOPETAEMbIX 3HAHUI, OOEcCre4YnBaeT BBICOKUI
YPOBEHb YCIIEBAEMOCTH B TMEPUOJ OOydYeHHs, MOMOTAeT MOJYyYUTh HABBIKK ITOBBIIICHUS
Mpo(eCCHOHANTBHOTO YPOBHSI.

MeromuueckuMi  MaTepuallaMd, — HalpaBIAIOMIAMH  CaMOCTOSTEIBbHYIO  pabory
00y4aroLIMXCs, SBISIFOTCS y4eOHO-METOANYECKUIA MaTEpHA MO AUCIUTLIHHE.

11.5. Meroauueckne yka3aHus I OOYYarOIIMXCS 110 MPOXOKACHUIO TEKYIIEro
KOHTPOJIS yCIIEBACMOCTH.

Tekyumii KOHTPOJIb YCIIEBAGMOCTH MPEAyCMAaTPHBACT KOHTPOJIb KauecTBa 3HAHHM
00y4aroNMXCsl, OCYLIECTBISIEMOr0 B TEUCHHE CEMECTpa C LIEJbIO OIICHUBAHUS XOJa OCBOCHUS
JMCLATUINHEL

11.6. Metoauueckue yka3aHusl Ui OOYYarOIMXCS 110 MPOXOXKICHUIO MPOMEKYTOYHOM
aTTeCTAlMU.

IIpomexyrouHas  aTrrectanus  OOydYalOIIMXCS  NPEIyCMaTPHBAET  OLICHUBAHUE
MPOMEXYTOUYHBIX ¥ OKOHYATENBHbIX PE3yJbTaTOB 00y4yeHHs 1o aucuuiuinHe. OHa BKIIOYAeT B
ceost:

— D9K3aMeH — (opMa OICHKM 3HAHWH, IOJyYCHHBIX OOYdYaloIMMcs B IIpolecce
M3y4YeHUs BCE MUCLUIUIMHBI WM €€ YacTH, HABBIKOB CAMOCTOSTENBHON paboThI, CIOCOOHOCTH
NPUMEHATh MX U1l PEIeHHUs NPAaKTHYECKHX 3a1ay. DK3aMeH, KaK NPaBUIO, NPOBOAUTCS B
MepUO/ SK3aMCHAI[MOHHOW CECCUM M 3aBEpLIACTCS AaTTECTALHOHHOW OLIGHKOW «OTIMYHOY,
«XOPOILIO», KYJOBIETBOPHTEILHO», KHEYIOBICTBOPUTEILHON.



JIuct BHeceHHs n3MEHEHHH B pabouyt0 NPOrpaMMy JHCHUILIMHbL

Jlata BHECeHUs
M3MEHEHHH U
JIOTIOJTHEHHUH.

ITonmuce BHECTIETO
HM3MEHCHHS

ConepxaHre U3MEHCHUH U IOTIOTHEHU#T

Jara u Ne

MPOTOKONA
3acelaHus
Kagenpsl
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