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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
«I[IporpammHbIe CHCTEMbI aHANIN3a, 00PAOOTKH U Nepeadn JaHHbIX». JJMCIUIUIMHA peann3yercs
kadenpoit «Neldy.

JlucuuninHa HaueneHa Ha GOPMHPOBAHUE y BBITYCKHHKA CIIETYIOIIMX KOMITCTCHIIUH:

IIK-2 «Croco0GeH ocCyIIecTBISTh KOHLENTyalbHoe, (DYHKIMOHAIBHOE M JIOTHYECKOe
MIPOEKTUPOBAHUE CHCTEM CPEIHET0 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.

SI3BIK 0OyUECHHMS 110 JUCHUIUIMHE KPYCCKHN

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
MHUKPOKOHTPOJLIEPOB MK-2.Y.1
2 CemelicTBa OJHOKPUCTAIBHBIX MEKPOKOHTPOILIEPOB (PUPMBI IK-2.B.1
Microchip Technology. OcuoBHbie mapamerpst PIC-
KOHTPOJLIEPOB

YcnoBuble 0003HaueHus: PIC-koHTposIepoB

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




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

HNPOMEXYTOUYHBIX JaHHBIX U MOCJIEHEr0 Pe3yybTaTa paboThl IPOrPaMMBI.
CBsI3b C BHENIHEH MaMsAThI0 — 110 potokoury 12C.

Yactp 1. Peknama — opraHn3oBarh O€ryIlyl0 CTPOKY. |- KHOIKa
YIpaBIIsieT HalpaBJICHUEM Oera , KH.2 — IIepeBOJUT CTPOKY BBEPX HJIM BHH3,
3-51 KHOIIKA PEKMM LIUKIMYECKOr0 CIIBUTA, KOTa JBE CTPOKH 00BEIMHSIOTCS
B OJIHY JUIMHHYIO 32-X CHMBOJIBHYIO CTPOKY, 110 KOTOPOH LIUKINYECKU
JIBIDKETCS| pEKJIaMHast CTPOKa.

Uactp 2.CoxpaHeHHe BO BHEIIHEH YHEPrOHE3aBUCUMOM MaMATH
IIPOMEXKYTOYHBIX TAaHHBIX U MTOCJIEIHET0 Pe3yJsibTaTa padoThl IPOTrPaMMBL.
CBsi3b € BHEIIHEH MaMsAThI0 — 10 npoTokoay 12C.

Yacte 1. BBog u mpeobpa3oBaHue IBOUYHOTO YKCIa (B IEPBOI CTPOKE) B
JiecITHYHOE (BO BTOPOM CTPOKE)

Yactb 2. CoxpaHeHHE BO BHELIHEH SHEPrOHE3aBUCUMOM TaMsITH
MPOMEKYTOYHBIX JAHHBIX H TIOCICIHETO Pe3yabTaTa paboThl IIPOrPaMMBL.
CBsI3b C BHEIIHEH MaMsThI0 — 1o potokouy 12C.

Yacts 1. [IpousBenenue nByx uncein. BBoa nepBoro uncna B nepBoii CTpoke,
BTOPOTO - BO BTOPOH, pe3yabTaT — BO BTOpoi. Ecnu pe3ynbraT He
MIOMEIIAETCS BO BTOPYIO CTPOKY - 3BOHOK.

Yactp 2. CoxpaHeHHE BO BHEIIHEH SHEPrOHE3aBUCUMOM MaMsATH
HMPOMEXYTOUYHBIX IaHHBIX U MOCJIETHEr0 Pe3yybTaTa paboThl IPOrPAMMBI.
CBsi3b ¢ BHEIIHEH MaMsAThI0 — 10 npoTokoay 12C.

Tabnuua 16 — Borpocs! (3amaun) asist 3auera / nudd. 3auera

Bomnpocs! (3agaun) 1us 3agera / qudd. 3adera npeacTaBieHsl B Tadnune 16.

Yacte 1. YnopsaounBanue nuudp B ctpoke. MicxoaHoe 4ucio (AecsaTuaHoe)
BBOJMTCS B BepxHeii crpoke. [10 okOHYaHHH BBOJA B HIDKHEH CTpOKE
MOSIBISICTCS YIIOPSIIOYCHHBII HAGOP mi(p 3TOro YKca. (JOIL. 3a1aHHE -
BBIOPOCHUTD OJIMHAKOBBIC LIU(PHI)

Yactb 2. CoxpaHeHHE BO BHELIHEH SHEPrOHE3aBUCHMOM TaMsITH
MPOMEKYTOYHBIX JAHHBIX H TIOCICIHETO Pe3yabTaTa paboThl IIPOrPaMMBL.
CBsI3b C BHEIIHEH MaMsThI0 — 1o npotokouy 12C.

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

Kon
HHAMKATOpa

YueOHBIM IUIAHOM HE NPEeyCMOTPEHO

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

UYacts 1. BeiBoautcs ctpoka “BOSS” B cepennne BepxHel CTPOKHU.
KHommkamu oCymIecTBIIsIeTCs CABUT CTPOKH B YETHIPEX HalpaBlICHUAX. Bee
C/IBUTH IIUKJINYECKHE.

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

Ne n/m -
KypcoBOii paboTl

[TpuMepHsIi epeyeHb TeM ISl KypcOBOrO NPOSKTHPOBAHUS/BBIIOIHEHUS

AMUTANUS TEJl. 3BOHKA)
Yactp 2. CoxpaHeHHE BO BHEITHEH SHEPrOHE3aBUCUMOI aMSsTH

CBs13b € BHEIIHEH MaMAThIO — 10 npoTokoay 12C.

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. (HanpuMep: B IepBOM sipyce 5 hamMuiinii, BO BTOPOM sipyce — Jist
kaxpoit Gpamunun 3 renedona (oM., pad., M00.), BeIOOp TenedoHa —

TIPOMEXKYTOYHBIX JaHHBIX WU IOCICAHETI0 pe3yjbTaTa pa6OTLI IIporpaMmsl.

UYacts 1. BBomuTCs 4rcio, KOTOPOE pacleHUBACTCS KaK JECSITHIHOE
3naueHne 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.

Yactp 2. CoxpaHeHHE BO BHEIIHEH SHEPrOHE3aBUCUMOM MaMsATH
IIPOMEKYTOYHBIX IJAaHHBIX U ITOCJIEIHET0 PE3yJIbTaTa padoThl IPOTrPAMMBL.
CBsi3b ¢ BHEIIHEH MaMsAThI0 — 10 npoTokoay 12C.

nosBuTcs 10-M9HOE YKCII0, paBHOE BEPXHEMY.
Uactp 2.CoxpaHeHHe BO BHEUTHEH YJHEPTOHE3aBUCUMON MTAMSATH

Yactp 1. BBomuTcs mectHaanaTepuaHOE YUCIO B BepXHel crpouke. [Ipu
HAXKaTHU HAa KHOIIKY-OKOHYaHUE BBOJA U B HI)KHEH CTPOKE JAOIDKHO

Yacts 1. B BepxHeit ctpoke BoiBoAKTCS (hpasa (J1r00as - NpUIyMaTh CAMUM).
KHonkamu Kypcop MOJBOJHUTCS 110]] HYXKHYIO OyKBY, KOTOpasi Py €€ BbIOOpe
OITyCKAeTCsl Ha HIKHIOI0 CTPOKY M C/IBUraeTCs BILIOTHYIO K JIEBOMY Kparo (K
paHee BbIOpaHHBIM OyKBaM), Tie (POPMHUPYETCS CIOBO U3 BHIOPAHHBIX OYKB.
Yactp 2. CoxpaHeHHE BO BHEIIHEH YHEPrOHE3aBUCHMOM MaMsITH
MPOMEXYTOUYHBIX IaHHBIX U MOCJIETHEr0 Pe3ybTaTa paboThl IPOrPAMMBI.
CBsi3b ¢ BHEIIHEH MaMsAThI0 — 10 npoTokoay 12C.

10

Yacts 1. BRomuTCs HiecTHaaaTepHuHOE YHUCIIO B BepxHeil ctpouke. [1pu
Ha)kaTHUH Ha KHOIIKY-OKOHYaHUE BBOJIA U B HIDKHEH CTPOKE MOSBIIACTCS
JIBOMYHOE YHCIIO, PABHOE BEPXHEMY.

Yactp 2. CoxpaHeHHE BO BHEIIHEH SHEPrOHE3aBUCUMOM NaMsTH




MPOMEXYTOUYHBIX JAHHBIX U MOCJIEIHEr0 Pe3ysbTaTa padoThl IPOrpaMMBbl.
CBsI3b C BHEIIHEH MaMAThIO — 110 nipoTokoiy 12C.

11

Yacts 1. BBoauTces mecTHaALaTEpPUUHOE YUCIIO B BepxHei crpouke. [Ipu
Ha)KaTHU HAa KHOIIKY-OKOHYaHUE BBOJA U B HIXKHEH CTPOKE MOSIBIIAETCS 8-
PHYHOE YHCIIO, PABHOE BEPXHEMY.

Yacts 2. CoxpaHeHHe BO BHELIHEH SHEProHe3aBUCUMOM MaMsITH
HIPOMEKYTOUHBIX IaHHBIX H IIOCICIHEr0 pe3yabTaTa paboThl IPOrPaMMBL.
CBs13b € BHEIIHEH NaMAThI0 — 10 npoTokoay 12C.

KHOmKa” W “mpaBas kHomka . Bpewms moka3za cimosa — 0.5 cek. 3a 310 Bpemst
HaJI0 HaXKaTh OIHY U3 JBYX KHOMOK. [Ipy HENpaBMIbHOM Ha)KaTUH — 3BOHOK.
Bo BTOpOI#1 cTpOKE BHIBOAATCS UMCIAa TPABUIBHBIX U HEIPABUIBHBIX
Ha)kaTuil.

Yacts 2. CoxpaHeHHE BO BHEUIHEH YHEPrOHE3aBUCHMON ITaMATH
MPOMEXYTOUYHBIX IaHHBIX U MOCJIEHEro Pe3ysbTaTa paboThl IPOrPaMMBI.
CBsI3b C BHEIIHEH MaMsThI0 — 1o potokouy 12C.

12

Yactp 1. BBonuTcs BocbMepHUHOE YUCIIO B BepXHei ctpouke. [Ipu Haxatuu
Ha KHOIIKYy-OKOHYaHHE BBOJIa U B HIDKHEH CTpoKe nosisiercs: 10-maHoe
YHCII0, PABHOE BEPXHEMY.

Yactp 2. CoxpaHeHHEe BO BHEIIHEH SHEProHEe3aBUCHMOM aMsATH
IIPOMEXKYTOUHBIX JaHHBIX U ITOCJTIEHEr0 pe3ysibTaTa padoThl IPOTrPaMMBI.
CBs13b ¢ BHEIIHEH MaMATHIO — IO ipoTokoay 12C.

13

UYacte 1. BBomuTcs BocbMepHYHOE YHCIIO B BepxHel ctpouke. [Tpu
Ha)KaTHU Ha KHOIKY-OKOHYaHHE BBOJIA U B HIDKHEW CTPOKE MOSBIISCTCS
TPOMYHOE YHCII0, paBHOE BepxHeMy. Eciy He nomeniaercs B CTpOKy —
3BOHOK.

Yactp 2. CoxpaHeHHE BO BHEITHEH SHEPrOHE3aBUCUMOI aMsTH
MPOMEXYTOUYHBIX IaHHBIX U MOCIIETHET0 Pe3ysbTaTa padoThl IPOrPaMMBbI.
CBs13b € BHEIIHEH NaMAThI0 — 10 npoTokoay 12C.

19

UYacts 1. Tect peakuu yenoBeka. C momMoluibio reHepaTopa
IICEBJIOCITyHalHBIX YMCEJ OPTaHU30BATh CIIy4aiiHbIN BBIBOJ CJIOB “JIeBast
KHOmMKa” W “mpaBas KHomKa . M3MepsieTcst BpeMsi 10 HaXaTusl Ha
NIPaBUJIBHYIO KHOIIKY. Bo BTOpOIi cTpOoKe BBIBOIUTCS CpEHEE BPEMs
peaxuu (B IECATHIX JOJSIX CEKYH/BI.)

Uactp 2.CoxpaHeHue BO BHEIIHEH SHEProHe3aBUCUMOM MaMsATH
IIPOMEXKYTOYHBIX ITAaHHBIX U MTOCJIEIHET0 Pe3yJIbTaTa padoThl IPOTrPaMMBL.
CBs3b ¢ BHEIIHEH MaMAThIO — 10 IpoTokoay 12C.

20

Yacts 1. CnoxxeHue 1Byx uncesl. BBox nepBoro uncia B nepBoii CTpoOKe,
BTOPOTO - BO BTOPOii, pe3yabTaT — Bo BTopoi. Ecnu pe3ynbraT He
MOMEILAETCs BO BTOPYIO CTPOKY - 3BOHOK.

UYacts 2.CoxpaHeHH€e BO BHEIIHEH YHEPrOHE3aBUCUMOMN TaMSATH
HNPOMEXYTOUYHBIX JIaHHBIX U MOCJIEHEro Pe3ysbTaTa paboThl IPOrPaMMBI.
CBsI3b C BHEIIHEH MaMsThI0 — 110 potokoury 12C.

14

Yacts 1. BBonsTcs aBa uucna. [lepBoe — B BepxHelt cTpoke — BTOpoe — B
HKHeW. Tpebyercst onpeaenuTh, MOXKHO JIU BTOPOE MOJIY4YHUTh U3 IIEPBOTO
nepecraHoBkoi nndp. Eciu na — 3B0HOK.

Yactp 2. CoxpaHeHHEe BO BHEIIHEH dSHEProHe3aBUCHMOM aMsATH
IIPOMEKYTOUHBIX IAaHHBIX U ITOCJIETHEr0 pe3ysibTaTa padoThl IPOTrPaMMBbI.
CBs13b € BHEIIHEH MaMATHIO — IO ipoTokoay 12C.

21

Yacts 1. Berautanue aByx 4ynces. BBog nepBoro uucnia B IepBOi CTPOKE,
BTOPOTO - BO BTOPOH, pe3yibTaT — BO BTopoi. Ecnu pe3ynbraT He
MOMEIIAETCS] BO BTOPYIO CTPOKY - 3BOHOK.

Yactb 2. CoxpaHeHHE BO BHELIHEH SHEPrOHE3aBUCHMOM TaMsITH
MNPOMEKYTOYHBIX JAHHBIX H TIOCICIHETO Pe3yabTaTa paboThl IIPOrPaMMBL.
CBsI3b C BHEIIHEH MaMsThI0 — 1o npotokouy 12C.

15

UYacts 1. BBomsTes nBa uncina. [lepBoe — B BepxHeil cTpoke — BTOpoe — B
HikHeH. Tpebyercst onpenennTb, MOXKHO JIM BTOPOE TOIYYUTh U3 IEPBOTO
3epKaJIbHBIM OTPa’KeHUEM IOCIIEI0BATEIbHOCTH U pp. (HapHMep : urcia
127556 u 655721 - 3BOHOK)

Yactp 2. CoxpaHeHHE BO BHEITHEH SHEPrOHE3aBUCUMOI aMSTH
IIPOMEXKYTOUHBIX JaHHBIX U ITOCJTIETHEr0 pe3ysibTaTa padoThl IPOrPaMMBbI.
CBs13b € BHEIIHEH NaMAThI0 — 10 npoTokoay 12C.

22

Yacrs 1. [lenenue (uenouncientoe) AByx yucen. Beog nepsoro umcna B
NIEPBOM CTPOKE, BTOPOT'O - BO BTOPOM, PE3yJIbTaT — BO BTOPOii cTpoke. [Ipn
HEHYJIEBOM OCTATKE — KOPOTKUI 3BOHOK.

Yacts 2. CoxpaHeHHe BO BHEILIIHEH SHEProHe3aBUCUMOM MaMsITH
IPOMEKYTOUHBIX JAaHHBIX H IIOCICIHETO Pe3yIbTaTa padOThI IPOrPAMMBIL.
CBsi3b ¢ BHEIIHEH MaMsAThI0 — 10 npoTokoay 12C.

16

UYacte 1. BBomsiTcs uncno B BepxHel cTpoke. Bo Bropoii cTpoke Hamo
BBIBECTH COOOIIEHHUE - TPOCTOE 3TO Yucio uin Het. (Hucno <999.
Hcnonp30BaTh CIIMCOK IPOCTHIX YUCEN A0 31 1 IpOBEpATh NX KaK JICITUTENN
BBEJICHHOTO YHUCIIA.)

Yactp 2. CoxpaHeHHE BO BHEITHEH SHEPTOHE3aBUCUMOI aMSTH
IIPOMEXKYTOUHBIX TaHHBIX U ITOCJIEHEr0 pe3ysibTaTa padoThl IPOTrPaMMBbI.
CBsi3b € BHEIIHEH MaMAThI0 — 10 npoTokoay 12C.

23

Yacte 1. Onpeaenenne Haau4us 3alaHHOTO parMeHTa B Maccuse. BBos
MIEpBOTO YKCiIa B IEPBOH CTPOKE, BTOPOTO - BO BTOpoi. Eciiit Bropoe unciio
sIBISIETCSI (hparMEeHTOM TEepPBOTo — KOpOoTKHii 3B0HOK. (Hampumep: mepsoe
gucno 11345832996 , sropoe 329 - 3B0OHOK)

Yacts 2. CoxpaHeHHE BO BHENIHEH YHEPrOHE3aBUCHMON TaMsATH
HNPOMEXYTOUYHBIX IaHHBIX U MOCJIETHEr0 Pe3yybTaTa paboThl IPOrPaMMBI.
CBsI3b C BHEIIHEH MaMsThI0 — 1o npotokoiy 12C.

17

Yacts 1. Tect peakiuu yenoseka. C IOMOIIbIO reHEpaToOpa
[ICEBIOCITyYalHBIX YNUCEI OPraHU30BaTh BBIBOJ CIIy4alHBIX JIBOMYHBIX YHCEI
B BEPXHIOIO CTPOKy. Bpems ¢ukcannm uncna — 1 cek. 3a 370 BpeMms Hajio
OMPE/ICIUTh YETHO MJIM HeT YUCIIO €IMHUILL B YUCIIe M HAXKaTbh OJIHY U3 IBYX
KHOTOK. [Ipy HenpaBUIIEHOM Ha)XaTHU — 3BOHOK. Bo BTOpOit cTpoke
BBIBOJSATCS YKCIIA IPABUIBHBIX U HETIPABHIIBHBIX HAXKATHHL.

Yactp 2. CoxpaHeHHEe BO BHEIIHEH JHEProHEe3aBUCHMOM aMsATH
IIPOMEXKYTOUHBIX IaHHBIX U ITOCJIETHEr0 pe3ysibTaTa padoThl IPOTrPaMMBI.
CBs13b ¢ BHEIIHEH MaMATHIO — 10 ipoTokoay 12C.

24

Yacte 1. Broa aecstuunoro uucia. Eciu uudpsl B HeM ymopsiio4eHsl 10
BO3PACTAHUIO — KOPOTKHUH 3BOHOK, 110 yObIBAaHUIO — JBA 3BOHKA, €CIIU JPYroe
— OJIUH JUIMHHBIH 3BOHOK.

Yactp 2. CoxpaHeHHE BO BHEIIHEH SHEPrOHE3aBUCUMOM MaMsATH
IIPOMEXKYTOYHBIX IJAaHHBIX U ITOCJIEIHET0 Pe3yJIbTaTa padoThl IPOTrPAMMBL.
CBsi3b ¢ BHEIIHEH MaMsAThI0 — 10 npoTokoay 12C.

18

Yacts 1. Tect peakiun genoBeka. C IOMOIIBbIO TeHEpaToOpa
NICEBAOCIIyYaliHbIX YHCENI OPraHu30BaTh CIy4aliHbII BHIBOJ CJIOB ‘“‘JIeBast

25

UYacts 1. BBon mecstuuHoro uncia. Bo BTopoit cTpoke — cymMMa BBEACHHBIX
uudp. Ecnu cymma okanumBaercs Ha 0 - OAMH JUTMHHBIN 3BOHOK.

Yacts 2. CoxpaHeHHE BO BHENIHEH YHEProHE3aBUCHMON TaMATH
MPOMEXYTOUYHBIX IaHHBIX U MOCJIETHEr0 Pe3yybTaTa paboThl IPOrPAMMBI.
CBsI3b C BHEIIHEH MaMsThI0 — 1o npotokouy 12C.

26

Yacts 1. Beomstest 8 necsituunblx 1ugp. Onpenenurs, €CThb JIM Tpoiika




uudp, koropast B cymme gaet uuciao 20. Eciau ecTs — BBIBECTH 3TH TpU
nuQpsI BO BTOPO CTPOKE U OJIUH AJIHMHHBIH 3BOHOK.

Yactp 2. CoxpaHeHHE BO BHEIIHEH SHEPTrOHE3aBUCHMOM MaMAITH
IIPOMEXKYTOUHBIX IAaHHBIX U MTOCJIEHEr0 pe3ysibTaTa padoThl IPOrpaMMmBl.
CBs13b C BHEIIHEH MaMATHIO — IO ipotokony 12C.

27 Yacts 1. Beonarest 8 pecstuunblx mudp. Onpenenurs, Tpy HauOoIbIIIe
udpsl, BeiBecT 3TH Tpu HUQPEI BO BTOPOH CTPOKE U AaTh CTOIBKO
KOPOTKHX 3BOHKOB, KAKOBa MAaKCHMaJbHas 1udpa.

Yactb 2. CoxpaHeHHE BO BHELIHEH SHEPrOHE3aBUCUMOI aMsATH
HPOMEKYTOUHBIX JAHHBIX U TTOCIEIHEr0 Pe3yabTaTa pabOThI IPOrPAMMBI.
CBsI3b € BHEIIHEW MaMsThI0 — 110 npotokoiny 12C.

28 Yacts 1. BRogsrcs 8 pecsatuunbix uudp. BeiBect HeueTHbIE HUQPBI BO
BTOpOi1 cTpoke. Eciiit nx HET, TO OANH JUIMHHBIN 3BOHOK.

Yactp 2. CoxpaHeHHE BO BHEIIHEH SHEPTrOHE3aBUCHMOM MaMsITH
MIPOMEXKYTOUHBIX IAaHHBIX U MOCJIEHEr0 pe3ysibTaTa padoThl IPOrpaMMBbl.
CBs13b C BHEIIHEH MaMATHIO — 110 ipotokony 12C.

29 Yacts 1. BeopsaTces 5 mecatudnbix mudp. OnpenenuTs, paBHa JIL UX CyMMa
WM pa3HoCTh HyIto. T.e. Jomyckaercs no0as KOMOWHALMS 3HAKOB (TLTIOC
WIN MUHYC) nepe] kaxaoi uudpoii. Ecin =0 — BeiBecTH 3TH HU(pPBI BO
BTOPOIi CTPOKE ¢ HY>KHBIMU 3HAKAMH U IaTh OAUH JUTHHHBIA 3BOHOK.

Yactp 2. CoxpaHeHHE BO BHEIIHEH SHEProHEe3aBUCHMOM MaMsITH
MPOMEXKYTOUYHBIX JaHHBIX U MOCJIEIHETO Pe3yJIbTaTa paboThl IPOrpPaMMBbI.
CBs13b ¢ BHEIIHEH MaMATHIO — IO TipoTokoay 12C.

30 Yacts 1. BBoauTces uncio u3 6 uudp, 3ateM BBOAUTCS BTOpoe uncio. Hamo
[OJICITUTh TIEPBOE HAa BTOPOE M BbIIATh COOOLICHHE : Pe3YJIbTAT JICIICHHS —
XXXX.XxX. Eciu pe3ynpTar neneHus nelnslii — 3BOHOK.

Yactp 2. CoxpaHeHHE BO BHEIIHEH SHEPrOHE3aBUCHMOM MaMATH
MIPOMEXKYTOUHBIX IAaHHBIX U MOCJIEHEr0 pe3yibTaTa padoThl IPOrpaMMBl.
CBsi3b C BHEIIHEH MaMATHIO — IO ipoTokony 12C.

Bompockl [uisi TPOBEACHHS MPOMEXYTOYHOI arTecTaliii B BHAC TECTHPOBAHHS
npeJicTaBiIeHb! B Taduie 18.

Tabnuua 18 — [IpumepHsIii nepedeHb BOPOCOB LISl TECTOB

Kon

Ne i/ ITpumepHBIil nepeyeHb BOIPOCOB Ul TECTOB
HMHIMKATOpa

TlepevyeHbp TeM KOHTPOJIBHBIX PabOT MO IHCHMILUIMHE OOYYaloMXcs 3a04HOM (opMbI
00y4eHus, IpeICTaBIeHbI B Tabmuie 19.

Tabauua 19 — IlepeyeHb KOHTPOIBbHBIX pabOT

Ne n/n [lepeueHb KOHTPOJIBHBIX PadOT

He npeaycmotpeno

10.4. Meroauueckue  MaTepuanbl,  ONPEAENAIONIME  IPOLEAYPbl  OLEHUBAHMS
HHIUKATOPOB, XapaKTePU3YIOIIUX STambl (OPMUPOBAHHSA KOMIICTEHIHH, COZEpXKaTcs B
JIOKAJIbHBIX HOpPMAaTUBHBIX aktax ['YAII, pernamMeHTHpyIOLMX MOPAIOK U IPOLEAYPY
MIPOBEJIEHUS] TEKYILETr0 KOHTPOJIs YCIEBAEMOCTU U MPOMEXKYTOYHON aTTECTALMU 00yUYaromuXxcs
I'VAIL

11. Metonuueckue YKa3aHus AJ1s1 06yqa}0mnxca 110 OCBOCHHUIO JUCIUIIIIMHBL

11.1. Meroguueckne yKaszaHusi /sl OOyYarOUMIMXCS 10 OCBOCHHIO JIEKIIHOHHOTO
Marepuaia

OCHOBHOE Ha3HAYCHHE JIEKIMOHHOIO MaTepuaja — JIOTHYECKH CTPOIHOE, CHCTEMHOE,
riyOoKoe M SICHOE M3JIOKeHHe yueOHoro marepuana. Ha3HaueHue COBpEMEHHOIl JEKIMH B
paMKax AMCLUMIUIMHBI HE B TOM, YTOOBI IOJIyYHTh BCIO MH(OPMALHUIO MO TEME, a B OCBOCHHHU
(yHIaMeHTaJ bHBIX NpPOOJEeM MCUMIUIMHBL, METOJOB HAy4YHOrO MO3HAHMS, HOBEHIIHMX
JIOCTH)KEHUH Hay4yHOH Mblciu. B yueOHOM mpolecce JeKIMsi BBIIOIHAET METOA0IOTHYECKYIO,
OpraHU3alHOHHYI0 U HHOOPMAUMOHHYIO (QyHKIWH. JISKIHs pacKkpblBacT MOHITHHHBIN armapat
KOHKPETHOI 00JacTu 3HaHus, e€ MpoOJIeMbl, TaeT LEeNbHOE MPEICTaBICHHE O AUCLHILUINHE,
[I0Ka3bIBaCT B3aUMOCBS3b C JPYTHMHU JUCIUIUIMHAMHU.

[InanupyemMele pe3yabTaThl IPU OCBOCHUH 00YJAIOIINMHICS JICKIMOHHOIO MaTepraa;

— TOJNyYeHHE COBPEMEHHBIX, IIEJIOCTHBIX, B3aMMOCBSA3AaHHBIX 3HAaHWH, YpPOBEHb
KOTOPBIX OTIPEIEeNSIeTCs eJIeBOM YCTAHOBKOM K KaXKI0H KOHKPETHOU TeMe;

— IOJyuYeHHE OIbITa TBOPUECKON pabOThl COBMECTHO C IPEIOaBaTEIIEM;

— pasBuTHE NPO(ECCHOHATBHO-ICIOBBIX  KadyecTB, JIIOOBHM K IpEeaMeTy |
CaMOCTOSTEIBHOTO TBOPUYECKOTO MBIIIICHHS.

— TOsBJICHHE HEOOXOJMMOTr0 HHTEpeca, HEOOXOAUMOTO JJIsl CAMOCTOSITEIILHOM paboThI;

— TOJNydYeHHWEe 3HAHMH O COBPEMEHHOM YPOBHE pa3BUTHS HAyKH WM TEXHUKH H O
MPOTHO3€ UX Pa3BUTHUS Ha OJMKaiIIne ropl;

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

— MOJIyYeHHE TOYHOTO NOHMMAaHHUS BCEX HEOOXOAMMBIX TEPMUHOB U MOHSATHH.

JlekMOHHBIE ~MaTepuad MOXET CONMPOBOXKAATHCS JIEMOHCTpalUed CilaloB U
UCIIONB30BAHUEM pA3JaTOYHOrO MaTepuana Mpu IMPOBEAECHMH KOPOTKHX AMUCKYCCHH 00
0COOCHHOCTSIX MPUMEHEHHS OT/ACIIBHBIX TEMATHUK 110 JUCLUILINHE.

CrpyKTypa npeocTaBiaeHus JeKIHOHHOTO MaTepuaa:

— H3noxeHue NEKUHMOHHOTO MaTepuala;

— OcBoeHHE TEOPETHIECKOTO MaTepHaa 110 BOIIPOcaM, MPeACTaBICHHBIM B Tabnune 15

11.2. Meroauueckue ykasaHusl Ui OOy4arOLIMXCs IO BBIMOJHEHUIO J1a00paTOPHBIX
pabot

B xome BhIMONHEHHS 1a0OpaTOpHBIX pabOT OOydYaroIIMiics [TODKeH YIIyOuTh W
3aKpeNuTh 3HAHUS, MPAKTHYECKHE HABBIKH, OBJAIETh COBPEMEHHONW METOMMKOH M TEXHHKOM
IKCIIEPUMEHTa B COOTBETCTBHUM C KBAIM(HMKAIMOHHON XapaKTePUCTUKOH 0Oydaromerocs.
Beinosnnenue nadopaTopHbIX pabOT COCTOMT U3 IKCIEPUMEHTAIBHO-IPAKTHYECKOH, pacueTHO-
aHAINTHYECKON YacTeil U KOHTPOJIbHBIX MEPOIPHUSITHH.

BeinonHenue 1a00paTOpHBIX PabOT 00ydarOUIMMCS SIBISIETCS HEOThEMIICMOW YacCThiO
W3y4eHUS JUCUMIUIMHBI, ONpEJEIsIeMOd yd4eOHBIM IUTAHOM, W OTHOCHTCS K CpEICTBaM,
00€CIeUNBAIOIINM PELICHHE CIISIYIONMX OCHOBHBIX 33124 00y4aloIerocs:

— npuoOpeTeHHe HaBBIKOB HCCJICIOBAaHHS IIPOLIECCOB, SBJICHUA U  OOBEKTOB,
U3y4aeMbIX B paMKax JAQHHOI AUCLUIIINHEL

— 3aKpeIUICHHE, Pa3BUTHE M [ETalHM3allys TEOPETHYCCKHX 3HAHMM, MOJYYCHHBIX Ha
JIEKLHAX;

— TNOJyueHHe HOBOW MH(OPMAIIMHU MO W3y4aeMON JUCIHUILIMHE;

— nOpuoOpeTeHHe  HAaBBIKOB ~ CAMOCTOSATENBHOH  paboTel ¢ J1a0OpaTOpHBIM
obopysoBaHUEeM 1 IpUOOpPaMu.

3amanue u TpeOOBaHUS K MIPOBEJCHUIO 1a00PAaTOPHBIX PaboT



— Kaxpnas JIP BeinonHsieTcs 10 MHAMBUAYaJIbHOMY 33JIaHUIO, BEIJAHHOMY CTYJICHTY
MpernogaBaTesem;

— B 3amanuu 10/mKHO OBITH YeTKO CHhOPMYIIMpOBaHa 3a/1a4a, BbinosHsieMas B JIP;

— Omnwucasbl BXOJHBIE U BBIXOJHBIC JaHHbIE 11 poBeneHus JIP;

— JIP nosKHa BBITIONHATHCS Ha OCHOBE TOJIyYCHHBIX TEOPETUUECKUX 3HAHMSX;

— Brmonaenne JIP 10mKHO OCymIECTBIATHCS HA OCHOBE METOAMUYECKUX yKa3aHHM,
MPE/IOCTaBIISIEMBIX MTPEIOIaBaTeIeM;

— JIP nmomxHa BBIMOJHATHECS B CIEHHMATM3UPOBAHHOM KOMIIBIOTEPHOM Kiacce H
MOXET ObITh JOpaboTaHa CTYJEHTOM B JIOMAIIHHX YCJIOBHSIX, €CIH IO3BOJISIET
T10;

— MHrorom BbimonHenuss JIP sBisieTcss OTYET WM JIEMOHCTpAlusl pe3yJIbTaTOB
paboTHI MPEOIABATEIIO B AIEKTPOHHOM BH/IE (Ha YCMOTPEHHUE MPEMOAABATENs) U
deMoHCmpayus pabomosl RPOZPAMMbL HA 1AOOPAMOPHOM MaKeme.

Crpykrypa u dopma otdera 0 naboparopHoii pabore
— IlocraHoBka 3amaum;
— Oco0OeHHOCTH pelIeHHs ¥ UCIIOIb3yeMbIe METOIBI (€CTIH OHU MOTPEOOBAIHCH)
— ;Cxema anropurma
— KoMMeHTHpOBaHHbIH JIMCTHHT [IPOrPAMMBI
— Ilporpamma Ha si3bIK€ IPOrPaMMHUPOBAHUS C KOMMEHTapHAMHU
—  daiin npoIMBKH 17151 1a00PaTOPHOTO MaKeTa
— Crucok nuTeparypsl

TpeboBanus Kk 0ohOpMIECHUIO OTYETA O JIaDOpaTOPHOI paboTe

— JIP npexcTaBisieTcs B ICYaTHOM U 3JIEKTPOHHOM BHIE;

— JIP nmomkHa COOTBETCTBOBAaTH CTPYKType M (OopMe OTdYeTa, HPEACTaBICHHOM
BBIIIE;

— JIP momxna mmerts tutyneHbI muct (TOCT 7,32-2001 m3panums 2008 roma) c
Ha3BaHHEM M MOAIKCHIO CTYACHTA, KOTOPBIH ee caenan 1 oGpopMuil;

— Crynment nomkeH 3amututh JIP. OTMmeTka o 3ammTe AODKHA HAXOAWTHCS Ha
THUTYJIEHOM JIUCTE BMECTE C MOAIMNICHIO NPENOAaBaTENs.

JInsi BBINONHEHUST JaOOPaTOPHBIX PaboT, MOMUMO YKa3aHHBIX B TaOiMIE 8 HCTOYHHUKOB,
CTYJICHT MOXKET HCIIOJNB30BaTh CIEAYIOUINEe METOAMYECKUEe MaTepHaibl, M3AaHHble kKadeapoi B
IEKTPOHHOM BHJE:

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

HWHTErpUPOBaHHON cpenoit paspaborku MPLAB — CII6 2005

2. Kosanes C.1. Meroaunueckue ykazaHus k jabopatopHoii padore Ne2,3. M3yyeHune ocHOB
IIPOrPaMMUPOBAHUS 11 MUKPOKOHTpoimiepoB ¢upmsr Microchip Technology. — CII6
2005.

3. Komanes C.U. Meroanueckue ykazaHus K JaboparopHoil pabore Ned4,5. PabGora c
IPEPHIBAHMUAMY, CTOPOXKEBOH TaliMep, IpecKalep, yHHBEPCAIbHBII TaiMep-CUeTUUK. —
CII6 2005.

4. Koanes C.M. Meroauyeckue yka3aHust K jabopatopHoii pabore Ne6,7. Pabora c
maccuBami. J{uHamudeckast naaukanust. — CI16 2005.

5. Kopanee C.M. Meroanyeckue ykazaHus K JjabopatopHoid pabore  Ne8.9.
INocnenoBarenbHas nepenaya aaHHbIx. — CI16 2005.

11.3. Meroauyeckue yka3aHus Ui OOydarom[MXCS MO IPOXOXKAECHHIO KypCOBOTO
MIPOCKTUPOBAHHS/BBITOTHEHHS KYPCOBOI PabOThI

KypcoBoii npoekt/ pabota mpoBOJUTCS C LENbI0 (OPMUPOBAHHS y O0YUYAFOLIMXCS OIBbITA
KOMIUIEKCHOT'O PELICHHS] KOHKPETHBIX 3324 IPO(EeCCUOHATBHOM IS TeIbHOCTH.

KypcoBoii mpoekT/ paboTa mo3BossieT 00ydaromemMycs:

— CHCTeMAaTH3MPOBaThb ¥ 3aKPENUTh IOJYYCHHbIE TEOPETUYSCKUE 3HAHHSA H
NPAKTHYECKUE YMEHUS 10 NPOPECCHOHANBHBIM y4EOHBIM AUCHMIUIMHAM M MOAYJISM B
COOTBETCTBHH € TPEOOBAHUSAMHU K YPOBHIO MMOJTOTOBKH, YCTAHOBICHHBIMH ITPOrPaMMO yueOHO
JUCLMIUIMHBL,  [POrPaMMOM  IMOATOTOBKM  CIELMAJINCTAa  COOTBETCTBYIOIIETO  YPOBHS,
KBaTH(UKALNY,

— MPUMEHHTH MOJyYEHHBIE 3HAHWs, YMEHHSA M TPAKTHYECKHH OINBIT MPH PEIICHUH
KOMIUIEKCHBIX 3a/1a4, B COOTBETCTBUH C OCHOBHBIMH BHAMHU MPOPECCHOHATBHOM JeATEIbHOCTH
T10 HATPABJICHUIO/ CIICHUATBLHOCTH/ TIPOrpaMMe;

—  yryOHuTh TEOPETHYECKHE 3HAHKS B COOTBETCTBHH C 33J[aHHON TEMOM;

—  chOpMHpOBAaTH yMEHHs MPHUMEHATh TEOPETHYECKUE 3HAHUS MPU  PELICHUH
HECTaH/IapTHBIX 33/1a4;

— npuoOpeCTH ONbIT AHATUTHYECKOH, pacyéTHOW, KOHCTPYKTOPCKOW paboThl
c(hopMHUPOBATh COOTBETCTBYIOIINE YMEHHUS;

— chopMHpOBaTh YMEHHs pabOThl CO CICHUATIBHON JIUTEPaTypoi, CIPaBOYHOM,
HOPMATHBHOM M NPaBOBOM JIOKyMEHTAIMEH M HHBIMH MH()OPMAIIMOHHBIMHE HCTOYHUKAMH;

— chopmupoBaTh yMeHHs (POPMYJIHMPOBATh JIOTMYECKH OOOCHOBAHHBIE BBIBOIBI,
NPEUIOKEHNS U PEKOMEH/IALMH 110 PE3yJIbTATaM BBIIIOJHEHHS pabOThI;

—  pa3BUTh NPO(PECCHOHANBHYIO ITMCBMEHHYIO M YCTHYIO Pe4b 00yJaromerocs;

— pa3BUTh CHCTEMHOE MBIIUIEHHE, TBOPYECKYIO WHHIMATHBY, CAMOCTOSTEIbHOCTb,
OpraHM30BaHHOCTh M OTBETCTBEHHOCTD 3a IPMHUMAEMbIE PELICHHS;

— chOopMHpOBaTh HABBIKA IUIAHOMEPHOM pery/sipHoil pabGoThl HAJ pelIeHHEM
[OCTABJIEHHBIX 3aJ1ay.

CrpyKTypa NOSICHUTEIbHOH 3aIMCKK KYPCOBOTO NIPOoeKTa/ paboThbl

DopMyIHpOBKa 3a7auu

— Ormucanne BO3MOXHBIX BapHAHTOB PELICHHs MOCTaBICHHOW 3amaun. O630p

nutepatypbl. OG0CHOBaHHE BHIOOPA OHOTO M3 METOJIOB.

JleranpHoe paccMoTpeHHe BbIOpaHHOrO Merona. OmnucaHHe MaTeMaTHYECKUX

METO/IOB, IIPUMEHSIEMbIX B BEIOPAHHOM PEIICHHHU (€CIIH OHHU €CTh)

— ®opMUPOBaHKE U OIKCAHUE CTPYKTYPHOI CXEMBbI YCTPOICTBA.

Co3nanue U noApoOHOoe onucaHue (GpyHKIMOHAIBHOW M (MIIM) MPUHIMIHATIBHON

CXEMBI YCTPOMICTBA.

— Hanucanue ¢parmenrta nporpamMmHoro obecrnedenust (1-2 crpaHunpl Ha
Accembiepe).

— 3axmodenue (BbIBOABI IO pabore)

— CIHHCOK HCIIOJIb3yEeMOit JINTEpaTyphl.

TpeboBanust kK 0HOPMIICHUIO MOSICHUTEIBHOM 3aMMCKH KYPCOBOTO MPOEKTa/ PaboThl

— KypcoBas pabora npenocrapiseTcs B Ie4aTHOM U SJICKTPOHHOM BHJIE;

— KypcoBas pabora [0mKHA COOTBETCTBOBAaTh CTPYKTYype W (OpMe MOSCHUTEIBHOM
3aIUCKHU, OMTMCAHHOM BBIIIIC;

— KypcoBas pabora momxna umerh TUTyNbHBIH guct (TOCT 7.32-2001 wm3pmanus 2008
rojia) ¢ Ha3BaHUEM U MOAIKCHIO CTYIEHTA, KOTOPBIH ee caenan 1 0hopMHIL.

— CTyzeHT OJDKEH 3alllUTUTh KypcoBylo padoTy. OTMeTKa O 3alliuTe J0KHA HaXOJUThCS
Ha TUTYJIBHOM JINCTE BMECTE C MOJIUCHIO NPEIIO1aBaTes.

J11st BBIIOJTHEHMST KYPCOBO# paboThI, HOMMMO YKa3aHHBIX B TaOIUIE 8 MCTOYHUKOB, CTYJCHT
MOXET MHCIONB30BaTh CIEAYIONME METOAWYECKHEe MaTepuaibl, W3JaHHbIE Kadeapod B
3JIEKTPOHHOM BUJIE:
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11.4. Meroauueckue yka3aHusl Jyisi 00y4aroLIMXCs 0 MPOX0XKICHUIO CaMOCTOSTEIIbHOM
paboTsl

B xoae BBIMONHEHUST CAMOCTOSATEIBHONW Pa0bOTHI, OOYUYArOIIMICS BBIMONHSAET paboTy IO
3alaHUI0 M IIPY METOJUYECKOM PYKOBOACTBE NpenojaBatess, HO 0e3 ero HemocpeiACTBEHHOro
y4acTusl.

B mporiecce BBIMONHEHUST CAMOCTOSTENBHON PaboThl, y 00yuaromerocsi hopMupyercs
1ie1eco00pa3Hoe [UIAHUPOBAHKUE Paboyero BPEMEHHU, KOTOPOE IO3BONISET UM Pa3BUBATh YMEHHS
1 HaBBIKM B YCBOCHHM M CHCTEMATH3al[MU NPUOOPETaeMbIX 3HAHUM, 0OECleYrBaeT BBICOKHUIA
YPOBEHb YCHEBAEMOCTH B IEepHOJ OOy4eHHS, MOMOraeT MOJYYUTh HABBIKH IOBBIILICHUS
PO ECCHOHANTBHOTO YPOBHSI.

MeroanMuecKUMH  MaTepualaMH, — HAampaBiSIOIIMMH  CaMOCTOSTENIbHYI0 — paboTy
00y4aroUMXcsl, SBIAIOTCS y4eOHO-METOIMUYECKUI MaTepHai 10 AUCUHUIIINHE.

11.5. Meroguueckne yKa3aHus Ui OOYYArONIMXCS IO HPOXOXKICHHUIO TEKYILEro
KOHTPOJISl YCIIEBAEMOCTH.

Texymuii KOHTPONB YCHEBAEMOCTH IPEIyCMaTpUBAcT KOHTPOJIb KadecTBa 3HAHUM
00y4arNMXCs, OCYIIECTBIIEMOr0 B TCYCHHE CEMECTpa C LEIbI0 OLCHUBAHUS XO/a OCBOCHHS
JIACIIUTUTHHEIL.

11.6. Metoauueckue yka3aHusl s OOyHYarOIIMXCsl 10 MPOX0XKICHUIO MPOMEKYTOYHOM
aTTeCTalHN.

IIpomexyrounast ~ arrectauusi  OOy4YarOIMXCS  NPEAyCMAaTPHBAeT  OLICHUBAHHE
MIPOMEXKYTOUHBIX ¥ OKOHYATEJbHBIX Pe3y/IbTaToB 00y4deHus rno aucuumuinHe. OHa BKIIOYAeT B
ceds:

— o9Kk3aMeH — (GopMa OLCHKH 3HAHHH, MOJYYCHHBIX OOYYaIOIIMMCS B IpoLecce
N3Y4eHHs] BCCH JMCLMIUIMHBI MM €€ YaCTH, HABBIKOB CAMOCTOSITENIbHONW pabOThl, CIOCOOHOCTH
NMPUMEHATh MX ISl PEIICHUs NPAaKTHYECKHX 3a1ad. DK3aMeH, KaK IPaBUIO, MPOBOAUTCS B
MEepUOA 3K3aMCHAI[IOHHOW CECCHM M 3aBEpIIAeTCSd ATTECTALHMOHHOW OIIEHKOH «OTIMYHOM,
«XOPOLIOY», KYAOBIETBOPHTEIBHOY, KHEYIOBICTBOPHTEILHON.

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




