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AnHHOTAIUSA

Jucuunninna « MUKPOIPOLIECCOPHBIE CUCTEMBD) BXOJHUT B 00pa30BaTENIbHYIO NPOrpaMMy
BbICLIEr0 00pa30BaHus 10 HANpaBlIeHHUIO noarotoBky/ crennanbHocty 09.03.01 «MudopmaTuka
1 BBIYHMCIIUTENIbHASI TEXHUKA» HampasieHHOCTH «[IporpaMMHbIe cucTeMbl aHau3a, 00paboTKU 1
nepeiayn JaHHbIXY». Jucunmiina peanusyercs kadeapoit «Neldy.

JlucuminHa HaieneHa Ha (JOPMHPOBAHHE y BBITYCKHHKA CIIEIYIOIIHX KOMITETCHIIUH:

TIK-2 «CrnocobeH OCyIIeCTBISATh KOHIENTYalnbHOE, (DYHKIMOHATBHOE M JIOTHYECKOE
[IPOEKTUPOBAHUE CUCTEM CPEJHEr0 U KPYIMHOI'0 MacIlTada U CI0KHOCTH

CoznepxaHue JUCLMIUIMHBL OXBaThIBAET KpPYr BOIPOCOB, CBS3aHHBIX C METOJAMHU
MPOEKTUPOBAHUS U PEeATM3alMU CUCTEM Ha 0a3e COBPEMEHHOH MUKPOIPOLIECCOPHON TEXHUKH.

IIpenogaBanne AWMCUUMIUIMHBL TPEAYyCMAaTPHBACT CleAylolHe (HOpPMBI OpraHU3aLUN
y4eOHOro Mpollecca: JIeKIMH, Ta00paTopHble pabOThI, CaMOCTOsTEeNbHAs paboTa CTy/AEHTA,
KOHCYJIbTAllUH, KyPCOBOE IIPOSKTHPOBAHHE

IIporpamMmoii JUCHMIUIMHBI TPELYCMOTPEHBI CICAYIOUIME BHIbI KOHTPOJS: TEKYIIHid
KOHTPOJIb YCHEBAEMOCTH, IIPOMEXYTOUHAs aTTecTanus B popMe IK3aMeHa.

OO1was Tpy10€MKOCTb OCBOCHMS JUCLMIUIMHBI COCTaBIsIeT 4 3aUeTHBIX €IUHULBI, 144
yaca.

SI3bIK 0OyUEHHUS 110 JUCHHUIUIMHE KPYCCKHUNY

1. IlepedyeHb MIaHUPYEMBIX PE3yIbTATOB O0YUECHUS 110 AUCIUIUINHE

1.1. llenu npemomaBaHus TUCIIMIUTHHBI

Lenpto mpenofaBaHust JUCHHUILIMHBI «MHKPOIPOIECCOPHBIE CHCTEMBD»  SIBISETCS
[IOJy4YEHHE CTYACHTAMH TEOPETHYECKUX M TPAKTUUECKUX 3HAHWU 11  (HOPMHUPOBAHUS
podeCcCHOHANBHBIX HABBIKOB MPOCKTHPOBAHUS M pEaln3alliid CHCTEM Ha 0a3e COBPEMEHHOIt
MHKPOIIPOIIECCOPHON TEXHHKH. TeopeTHdYeckasi 4acTh BKJIIOYAECT M3YYCHHE OJHOKPHCTAJIBHBIX
MHUKPOKOHTPOJIIEPOB, OCOOCHHOCTH MX apXUTEKTYphl U BHEMIHUX uHTEepdeiicos. [IpakTrdeckas
4acTh MPE/IoJiaracT NOCTPOCHHE Ha UX 0a3e YHUBEPCATbHBIX MUKPOKOHTPOJUIEPHBIX CUCTEM I10
cbopy 1 00paboTKK MH(POPMALMHX U YIIPABICHHUIO CIOXKHBIMU CHCTEMaMH.

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

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

B pesynbraTe u3ydeHus AUCHMILIAHBI OO0YYAOIIMIICS TODKEH 00JafaTh CIICTYOIINME
KOMIIETCHIMSMH WM UX 4YacTsMU. KOMIETeHINN U MHIUKATOPBI 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, ONIPEIENATh
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

JucrmrHa MoXkeT 0a3MpoBaThCs HA 3HAHUAX, PaHEe NMPUOOPETEHHBIX 00YYAIOMINMHUCS
MIPY U3YyYEHUU CIEAYIOIUX JUCHUIIHH!
— MHudopmaruka
—  OcHOBBI IPOrpaMMHUPOBAHUS
— TexHnomnorus nporpaMMHpOBaHUS
— IlporpamMmupoBaHue Ha sI3bIKAX BHICOKOTO YPOBHS
— IlporpammupoBanue Ha si3bike AccemOiepa

3HaHMA, NONYYCHHBIE IPU H3Y4YCHHUHM MaTepHana JaHHOW IMCIMIUIMHBI, MMEIOT Kak
CaMOCTOATEIIPHOE 3HAUYCHNE, TAK U MOTYT UCIIOJIb30BAThCA IPH U3YyUECHUH APYTUX AUCIUIUINH:
— CeTteBbIe TEXHOIOTUI
— Cetn DBM u TeneKoMMyHHKAIIN




3. OOBEM U TPYIOEMKOCTb TUCIUTIIMHBI
Jlarubie 00 00meM 00beMe TUCHUILIMHBI, TPYAOSMKOCTH OTICIbHBIX BHIOB Y4eOHOI
PpaboThI 10 JUCUHUILIHHE (M pacipe/ieieHue ITON TPYJOEMKOCTH 10 CEMECTPaM) TPEACTABICHBI B

Tabiune 2.
Tabnuna 2 — O0beM U TPYAOEMKOCTh JUCLUIIIIHHBI
. TpyI0eMKOCTb 110 CeMeCTpam
Bun yueGHoit paboThl Bcero NG No7
1 2 3 4

Obwan mpyooemkocms oucyunIuHLL, 4/ 144 3/ 108 1/36
3E/ (4ac)
H3 nux uacoe npakmuueckoii 0020MoeKu 51 34 17
Ayoumopnuie 3anamus, BCETO 4ac. 85 68 17
B TOM UHCIIE:

nexumu (J), (vac) 34 34

npakTHueckue/ceMunapekue  3anarus  (I13),

(1ac)

naboparopusie pabotsi (JIP), (uac) 34 34

KypcoBoii mpoekT (padora) (KII, KP), (uac) 17 17

9K3aMeH, (Jac) 36 36
Camocmoamenvhas padoma, Bcero (dac) 23 4 19
Buo npomesxcymounoii ammecmayuu: 3ader,
mudd. 3ager, sx3amen (3auer, dudd. 3ay, DK3., JK3.
DK3.¥%)

ED) -
IIpumeudanue:  kanauatckuil 9K3amMeH

4. ConepxaHue TUCLUITIIMHbI

4.1. Pacnpenenenne TpyI0€MKOCTH AUCHUILIMHEL 10 pa3/iesiaM U BUIAM 3aHATHH.
Paznenbl, TeMbl AUCHUILUTMHBI U UX TPYJOEMKOCTh IIPUBEACHBI B TabnuIe 3.

Tabmuia 3 — Pa3nenbl, TeMbl TUCIHUIUIHHBL, MX TPYJI0EMKOCTh

Tema 3.1.Apxutextypa.BuyTpennue
PETUCTPEI

Tema 3.2 O603naueHus ganHoro PIC-
KOHTpoJuIepa

Tema 3.3 Kondurypanus namsaru
HporpaMm

Tewma 3.4 Kondurypanus namsru
JJAHHBIX

Pazgen 4. CucreMa KOMaHIbI
MHUKPOKOHTpOJLIEpa

Tema 4.1 Komanbl
MHUKPOKOHTpPOJLIEpa

Tema 4.2 [Tpumepst
IIPOTPaMMHPOBAHUS

Tewma 4.3 TlopTel BBOIa-BBIBOJIA

0,5

s

Pasnen S. [Ippemsl nporpaMMupoBaHus
BHyTpeHHei nepudepuu PIC-
KOHTpoJLIepa

Tema 5.1.Pabota ¢ MaccuBaMH B
namatu PIC16F84

Tema 5.2 Makpockl B accembiepe
PIC16F84

Tema 5.3 MexaHU3M IIpepbIBAHUN.
Tema 5.4 Pabora c
9HEProHE3aBHUCHMOI AMSITBIO B
PIC16F84

Tema 5.5 Pexum Sleep

10

0,5

s

Pa3;[em)1, TEMBI TUCHUITIIIMHBI

Jlexnuu
(gac)

13 (C3)
(gac)

JIP
(gac)

KII
(gac)

CPC
(uac)

Cemec

Tp 6

Pa3znen 1. OgHOKpHCTANIBHBIE
MHKPOKOHTPOJIIIEPHI

Tema 1.1 O630p pbiHKa 8-pa3psHbIX
OJTHOKPHCTAIBHBIX
MHKPOKOHTPOJUIEPOB

Tema 1.2 OnHOKpHUCTAIbHbIE
MHKpPOKOHTpOIIIepsl Microchip
Technology

OG6sacTH IPUMEHEHUS

2

0,5

Pa3gen 6. OnHOKpHCTANbHBIN 8-U
Pa3psaHbII MUKPOKOHTPOJLIEP
PIC16F87x ¢ pactiupeHHbIMI
BO3MOXXHOCTSIMU

Tema 8.1.Peructpsi od1iero
HasHayenus PIC16F87x

Tema 8.2 Peructpsl cienuaisHOTO
HasHayenust PIC16F87x

0,5

s

Pa3znen 7. Pexxumsl padotst CCP-
MOy ISt

Tema 7.1 Pexxum Capture CCP-
MOLYJIsSt

Tema 7.2 PexxumCompare CCP-
MOy st

Tema 7.3 PexxumPWM CCP-monyns

0,5

Pa3gen 2. OnHokpHUCTaIbHBIE 8-1
pa3psiIHbIE MUKPOKOHTPOJIIEPHI

Tema 2.1 OcobenHocTH
OJHOKpHCTaNBHBIX PIC-KkoHTpOIIIEpOB
Tema 2.2 OcnoBuble napametpsl PIC-
KOHTPOJIIEPOB. XapaKTepUCTHKU.

0,5

Pa3nen 8. PaGota c aHanoroBsiMu
CHIHAJIAMH.

Tema 8.1 Komnoparopst

Tema 8.2 MuorokanassHblid AL

0,5

HUroro B cemectpe:

34

34

Cewmectp 7

Pa3nen 3.0nHOKpUCTANIBHBIIH
mukpokoHTposuiep PIC16F84

0,5

BeinonHeHne KypcoBoro npoekTa




Hroro B cemectpe:

17 19

Hroro:

34 0 34 17 23

4.2. CopepxaHue paszeioB U TEM JICKINOHHBIX 3aHATHH.
CozepxaHue pa3/eNioB U TeM JICKLMOHHBIX 3aHATHIl IpUBeIeHO B Tabuuie 4.

Tabmuna 4 — ConeprkaHue pas/iesioB M TEM JIEKIIMOHHOTO UK

Howmep paznena

HasBanue u COACPIKAHUC PA3AC/IOB U TEM JICKIIMOHHBIX 3aHATHI

1

OnHOKPHCTATbHBIE MUKPOKOHTPOJLIEPDI

Tema 1.1 O630p pbiHKa 8-pa3psAAHBIX OJHOKPUCTAIBHBIX
MHKPOKOHTPOJIIEPOB.

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

Tema 1.2 OpHOKpHUCTaTBbHBIE MUKPOKOHTpOIUIEpsl Microchip
Technology.O6macti mpuMeHeHHs B IPOMBIILICHHON U OBITOBOM
TEXHHKE.

OxHoKpHCTATBHBIE 8-1 pa3psAIHbIe MUKPOKOHTPOJLIJIEPHI

Tema 2.1 Ocobennoctu oxHOKpHCcTaIbHEIX PIC-KOHTpOILIEPOB.
JlocTrouncrBa. HegocraTku.

Tema 2.2 OcHoBHble napameTpbl PIC-KoHTpoOIepoB: pa3mep namsTu
IIPOTrpaMM U THUII HAMSATH IIPOrpaMM, 00bEM OIEpPATHBHON ITaMsATH,
KOJIMYECTBO TOPTOB, THIT YCTPONCTBA, pealu3yeMble OCOOEHHOCTH,
9KCILUTyaTally, TUIT KOPITyca, CIICIUaJIbHBIE JOIIOJIHUTEIILHbIC
0003HaueHHs . Y CI0BHOE 0003HAYEHHE HA TIPHHIUITHATIBLHON CXEMe.
OcHOBHBIE OHATHS. XapakTepucTHkH pazmepa O3V, I13Y,
EEPROM, makcumanbHasi 1 MUHUMAIIbHASI TAKTOBBIE YaCTOTEI,
TEeMIIEPaTyPHBII TUama3oH.

OnHokpucTaIbLHBIH MUKPOKOHTpOJIep PIC16F84

Tema 3.1.Apxutextypa. BHyTpeHHHE perucTpsl.

O0630p apxurexrypsl PIC16F84. CrpykrypHas cxema. CriocoObt
(hOpMHUPOBaHHS TAKTOBOW YaCTOTHI.

Tema 3.2 O603Hauenue nanHoro PIC-koHTposuiepa.

YcnoBHOe 0003Ha4YeHNE HA TIPUHIUITHATIBHON cxeme HazHauenne
BBIBOJIOB.

Tema 3.3 Kondurypauus namstu nporpamm. IlporpaMmHas Mozens.
Opranmanus namsita [13Y PIC16F84. Ctpykrypa
KOH(HUIypalmoHHOT 0 CIIOBA.

Tewma 3.4 Kondurypanus namsty JaHHbIX .CTpyKTypa OnepaTuBHON
namstu PIC16F84. Opranm3anus KOCBEeHHOM aapecannu. BBoa-BbIBOg
naHHbIX. BcnoMoratenshbie peructpsel. Peructpel STATUS ,OPTION,
TMRO, , INTCON

Cucrema KOMaH/Ibl MHKPOKOHTpOJLIEpa

Tema 4.1 KoMaHpI MUKPOKOHTpOJLIEpA.

Apudmerndeckue komanbl, Jlornyeckue onepauuu. Onepanuu ¢
koHctanTamu. Cnuru. ITepecbuika. Komanapt ¢ 6utamu. Komanst
nepeiauy ynpaBieHus.

Tema 4.2 [Ipumepsl IporpaMMUPOBAHHUS.

CrpykTypa nporpammsl. Teno nporpammsl. [ToanporpaMmel.

Tema 4.3 IToptsl BBoAa-BbIBOAa. PORT A/B. Peructpst TRISx.

IIpuemMsbl mporpaMMHupoBaHHs BHyTpeHHeil mepudepuu PIC-

KOHTPOJ11epa

Tema 5.1.Pabora ¢ maccuBamu B nmamsatu PIC16F84.

Pa6ora ¢ MaccuBaMH B IOCTOSIHHOH maMATH. IToamporpaMMBI-MacCHBEL
KocBennas anpecanusi. PaboTa ¢ MaccHBaMu B OIIepaTHBHOM MaMSTH.
Tema 5.2 Maxpocel B accemOiepe PIC16F84. IIpumeps! none3Hbix
MaKpOCOB.

Tema 5.3 MexaHu3M mpephIBaHAH.

Mmuranus BHemHux BoszaeicTeuii Ha PIC-konTpomtep. Buemrnue n
BHyTpeHHHe npepbiBanus. Peructp INTCON

Tema 5.4 Pabora ¢ sHeproneszasucumoii namateio B PIC16F84.

Pa6ota ¢ sueproneszasucumoii namatsio EEPROM. Peructpst EEADR,
EEDATA, EECON1, EECON2. [Ipumep nmporpaMMbl YT€HHS U 3aIIUCH
JIaHHBIX.

Tema 5.5 Pexxum Sleep. Ocobennoctu Pabotsr PIC16F B pexume Sleep.
Crioco6bI BEIBOJIa MUKPOKOHTpOILIEpA U3 pexnMa Sleep.

OnHokpucTanbHblii 8-n paspsianblii MukpoxonTposuiep PIC16F87x ¢
pacuIMPeHHbIMH BO3MOKHOCTAMH

Tema 6.1.Peructpsl obuiero HazHauenus PIC16F87x. OcobeHHOCTH
pacmpeneneHus 1o 6aHKaM IaMATU I Pa3IHYHBIX IPEICTaBUTEICH 9TOro
cemeiicTBa.

Tema 6.2 Peructpsl cneruanbHoro HazHaueHust PIC16F87x. CoBMeCcTUMOCTS
PIC16F84.
Peructp  OPTION,Peructp TMRO  ,Peructp  STATUS, Perucrp
INTCON,Peructpsl 3HepronesaBucuMoil mamsTtu, IlopTsl BBOa-BBIBOJA.
KoH}urypaunoHHoii peructp npepblBaHui

Pexumbl padoTel CCP-monyst

Tema 7.1 Pexxum Capture CCP-moxysa. Cxema MosSCHSIOMmAs pexkuM
paboThL.

Tema 7.2 Pexxum Compare CCP-mMonynst. CxeMa MOsCHSIOIAst PeKUM
paboThL.

Tewma 7.3 Pexxum PWM CCP-monyist. CxeMa MosICHSIIoIIast peXXuM paboThL.

PaGora c aHAI0rOBBIMH CUTHAJIAMM.

Tema 8.1. Komnapatopsl. Hactpolika MUKpOKOHTpoOJLIepa As1st paboThl ¢
QHAJIOTOBBIM BHJIOM CUTHAJIOB. BBIOOP MCTOYHHUKA OTMIOPHOTO HATIPSKEHUSL.
Tema 8.2. Muorokananbubiii ALIIT. ITpuaunn pad6otsr. Cioco6
IPOrPaMMHOTIO NEPEKITIOUeHHs KaHaIOB. TOYHOCTH MPeoOpa3oBaHus .
Bpems npeobpaszoBanus.

4.3. IlpaktHueckue (CEMUHAPCKHE) 3aHATUS
TeMBI IPaKTHYECKUX 3aHATUH U UX TPYAOSMKOCTb IIPUBE/ICHBI B TabIHIIE 5.

Tabnuia 5 — IIpakTuuecKue 3aHATHS U UX TPYIOEMKOCTh

Ne
n/m

Tembl mpakTHIECKUX

Ne
.. | TpymoeMKocTb, |pa3aena

DOpMBbI IPAKTHIECKHUX 3aHATHI pyA »|Pasi
(gac) JTUCLIHIT

JIUHBI

YueOGHbIM IUIaHOM HE MPESyCMOTPEHO

4.4. JlaGopaTopHble 3aHATUSL
TeMmbl 1ab0paTOPHBIX 3aHATHI M UX TPYAOSMKOCTh [IPUBEICHBI B TA0IHIIE 6.

Tabnuua 6 — JlabopaTtopHbie 3aHATHS U UX TPYJAOEMKOCTh

[ N |

HaumeHoBanue 1ab0paTopHbIX paboT Tpymoe ‘ Ne ‘




MKOCTb, (4ac) paszmena 5. IlepedeHs yueOHO-METOANIECKOTO 0OECIICYEeHHS
/m AMCIUTIIHHbI JUISL CAMOCTOSTEIbHOM PabOThI 00YJArOIMXCS IO TUCUUILIHHE (MOJIYJIIO0)

Cemectp 6 YueOHO-MeTOIMYEeCKHe MaTepuaibl IJIsl CaMOCTOATENbHOH paboThl 00ydalomuXcsl yKa3aHbl B
MPLAB  —cpega  pa3pa0OTKM  Oporpamm  ist 4 1,2 . 7-11.
MHKPOIIPOLIECCOPHBIX CUCTEM.
ApxurekTypa PIC16F84. OCHOBHBIC TIPUEMBI 4 1,3 6. IlepedeHb MeYaTHBIX U IEKTPOHHBIX YUSOHBIX U3aHUM
NPOrPaMMHUPOBAHHSL. [NepedeHp me4YaTHBIX M JIEKTPOHHBIX YUeOHBIX U3/IaHUI IPUBECH B TabuIe 8.
Apxurektypa PIC16F84. BrBony wundopmanmu Ha 4 3.4 Tabnuia 8— [lepeueHp MeYATHBIX M JICKTPOHHBIX yueOHbBIX H3IaHUI
cBeroanozbl. Onpoc KHOIOK. Tudp/ Konuuectso sk3eMIuisipoB B
IpepriBaHusL. 4 5 URL ajpec Bubnuorpadpuyeckas ccpuika oubmmorexe
JuHamuyeckasi ”HAUKALMSL. 4 3,5 (KpOMe 3JIEKTPOHHBIX SK3EMILTIPOB)
Ioanporpammbi-maccusbl. ASCII ko cuMBoIa. 4 4 004.312 41 Sluenxos, B.C. MUKpOKOHTPOILIEPEI 2
BoiBon ~ mHGOpPMAIMH ~HAa  CEMHCErMEHTHPOBAHHEI 4 5,6,7 92 MicroChip: npakTuieckoe pykoBoaCTBO/
HHAMKATOP. B.C. Sluenkos. — 2-e u3f.. — M.: ['opsiuas
Tumnpl nocae10BaTeNbHBIX HHTEPEICOB. 2 6 smuus — Tenexom, 2008. — 280c.
CBasb ¢  MEPCOHANBHBIM  KOMILIOTEpOM 1O 4 6.7.8 004.312.46 | Bacuibes, A.E. MUKPOKOHTpPOJLIEPHL. 17
0CJIeJOBATEILHOMY UHTEpdeiicy. .

Boero: | 34 B19 Pa3paboTka BCTpanBaeMbIX MIPUIIOKECHUI:

Vuebnoe nocobue/ A.E. Bacunnes; c.-

4.5. KypcoBoe NpoeKTUpOBaH#e/ BHIOJIHEHHE KypPCOBON PaboThI Ietepb. roc. nommrexs. y-r. — CII6.: W3-

Ilenp KypcoBOro mpoeKTa: Bo CIIOI'TIY,2003. — 211 c.

004 M 12 Marpa, }0.C. MUKpPOKOHTpPOJLIEPBI CEPUU 2
8051 : mpaktuueckuit mogxoy/ 10.C. Marna.
— M.: MK Ilpecc, 2008. — 228 c.

Brimonnenne WHIAWBUAYAJIBHOTO MPOCKTHOI'O 3alaHUA IO TEME! «Pa3pa60TKa " oTiIagKa
B3aUMOJICUCTBUS MHKpOHpOL[eCCOpHOf/'I CUCTEMBI C pa3JIMYHbIMU BUAaMU UCTOUYHUKOB

nHpopManyy U uHTEpdeiicos (ykazaTs THI HHGOpMauy U nHTepdeiica)». Hanpumep,

«Pa3paboTKa 1 OTJIA/IKA CHCTEMBI BBOJIA 004.3 E 26 Esctudees, A.B. MukpokonTpomiepsl AVR | 1

cemeticta Tiny u Mega dupmsr ATMEL/
A.B. EBcrudees. — 4-¢ uza.. — M.:JIOJIDKA-
XX1, 2007. - 560 c.

IIpumepHbIe TeMbl 3aJaHU HAa KypCOBOM IPOEKT npHBeeHs! B pasaene 10 PIT/I.

004.31 52 I'mapmreiin, M.A. MUKPOKOHTpOJLIEPBI 7
cmemanHoro curnana C8051Fxxx ¢pupmsl
Silicon Laboratories u ux npuMeHEHHUE :

4.6. CamocrosiTenbHast paboTa 00y4aromuxcst
Buzpr camocTosTennsHOM paboThI U €€ TPYA0EMKOCTh PUBEICHBI B Ta0IHIIE 7.

OMKCAHUE ANTOPUTMOB UnporpamMm / M. A.

Tabnuua 7 — Buasl caMoCTOSTENbHOM paOOTHI U €€ TPYAOSeMKOCTb Tnanmrreiin. — [porp.. - M.: IOADKA-
Buz camocrositenbHON paboThI Beero, CemecTp 6, yac Cemectp 7, yac XXI, 2008.

1ac Kogsanes C.1. MeToanueckue ykazaHus K DJIeKTPOHHBII pecypc Kadeapsl

i 1 2 3 4 BBINMOJHEHHO JTaboparopHbix pabdor (JI.P.1-
3y4eHHE TEOPETHUECKOro MaTepHaa 1 1 JLP.9). 2012r.
guctumHsl (TO)
Kypcosoe npoekruposanue (KII, KP) 19 19 Kosanes C.1. MeToandeckue ykazaHus K DJIeKTPOHHBIN pecypc Kadeaps
PacuetHo-rpaduueckue 3aanus (PI'3) BBINOJIHEHHIO KypCOBbIX padot (Onucanne
Beinonnenue pedepara (P) J1a00paTOPHOTrO OTJIAJI0OYHOTO
IToaroroBka K TeKylieMy KOHTPOIIIO 2 2 KOMIIeKca). YueOHoe mocodue B
ycnieBaemoctd (TKY) anekTponHoM Buze. 2008r.
Homamnee sananue (13) 004.312 3-16 | 3aeu, H.H. PaguontoOuTenbekue 8
KonTpousbHble paboTsl 3a04HuKoB (KP3)
= koHCTpykumu Ha PIC-
IoaroToBka K IPOMEKYTOUHOH | 1 A/HLIL 3 B
arrecraiu (ITA) MHKpOKOHTpotepax.ku.4/H.1. 3aew.
Beero: 23 4 19 Kues: MK-IIpecc, 2008. — 336 c.:

681.511 [IpoexTupoBanue cpeacTB KOHTPOIIS U 10




(TYAII)/TI79 | AMarHoCTHUKH € 3J€MEHTAaMH BBICOKOM
MHTerpanuu: MeToaudyeckue yKa3aHus K
BBIMOHEHUIO JT1abopaTopHbIx pador / C.-
Iletep6. roc. yH-T a3pOKOCM.
npubopoctpoenus; Cocr. C. U. Kosanes, B.
A. I'ony6xkos. - CI16.: PO I'VALIL, 2005. -
22 c.: puc., Ta0..

Ne HanmMenosanue cocTaBHOM YacTi Howmep ayantopun
n/m MaTepHaIbHO-TEXHNYECKOH 0a3bl (pr HEOOXOIMMOCTH)

JlexmonHas aymuTopus

2 | KomnobroTepHslii Ki1acc

C71 Cnepanckuii, B. C. CurnanbHble 20
MHKpPOIPOLIECCOPHI H NX IPUMEHEHHE B
CHCTEMaX TeJICKOMMYHUKAIMH 1
JNEKTPOHUKH: ydeOHoe nocobue/ B. C.
Cnepanckuii. - M.: 'opsiuast tunus -
Tenexom, 2008. - 168 ¢

10. OueHouHble cpeacTBa YIS IPOBEICHUS IPOMEXKYTOUHOH aTTeCTaluu
10.1. CoctaB OLCHOYHBIX CPEACTBIA IPOBEACHUS IPOMEKYTOUHOU aTTECTALUU
00y4arumxcs Mo JUCUUIUIMHE NpUBeIeH B Taduie 13.
Tabnuua 13 — CocTaB OLCHOYHBIX CPECTB AJIsl IPOBEACHNUS IPOMEKYTOUHON aTTeCTaluy

Bup HpOMC)KyTO'—IHOi’I aTTCCTAllun HCpC‘ICHB OLICHOYHBIX CPCICTB

DKk3aMeH Crucok BOIIPOCOB K 9K3aMCHY

7. TlepedeHb 3IEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB
UH(POPMALMOHHO-TEJIEKOMMYHHUKALMOHHOMH ceTH «HTepHeT»
Iepeuenn ANEKTPOHHBIX 00pa3oBaTeIbHbIX pecypcoB nH(OpMaIMOHHO-
TEJICKOMMYHHMKALIMOHHON ceTH  «VIHTepHeT», HEOOXOMMMBIX JUIl OCBOCHMS JIHUCLMILTMHBI
npuBezeH B Tabuune 9.

BrinonHenue KypcoBoro npoexTa DkcnepTHasi OlleHKa Ha OCHOBE TPeOOBaHMH K
COJICp>KaHHIO KYPCOBOTO IIPOEKTA.

10.2. B kadyecTBe KpHTEPHUEB OLICHKM YPOBHA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIETeHIIUH 00yd4aroluMuCs HMpUMeHsieTcs 5-0ajulbHas LIKana OLEHKH CHOpMUPOBAHHOCTH
KOMIIETEHIIMH, KOTOpasi mpuBecHa B Tabnuie 14. B TeueHne cemecTpa MOKET HCIIOIb30BATHCS
100-0annpHast — mIKaja — MOJAYJbHO-PEHTHHIOBOM  CHUCTEMbl  YHHBEPCHUTETa,  MpaBUia
HCIIONIb30BAaHMS KOTOPOI, YCTAaHOBJIEHB! COOTBETCTBYIOIINM JIOKAJIBHBIM HOPMAaTHBHBIM aKTOM
I'YAIL
Tabiauua 14 —Kpurepun oueHKH ypoBHS c(QOPMHUPOBAHHOCTH KOMIIETEHIIMI

Tabmuua 9 — IlepedeHp 3IEKTPOHHBIX O00OPA30BATENBHBIX PECYpCOB HMH(POPMAIIMOHHO-
TEJICKOMMYHUKAIMOHHOHU ceTu «VHTepHeT»

URL anpec HanmenoBanue
www.microchip.ru Microchip Technology.

8. IlepeueHb HHPOPMALOHHBIX TEXHOJIOTHH
8.1. IlepeueHp NPOrpaMMHOr0 OOECIICUCHHMS, HCIOIB3yeMOr0 IPH OCYIIECTBICHHU
00pa30BaTenbHOro MPOIecca M0 AUCLUILIHHE.
IlepeueHnb HcnoNb3yeMOro NporpaMMHOro obecrneuenus npeactasiex B tabmauue 10.

Tabmuua 10— Ilepedenp nporpaMMHOro odecredeHus

Nen/m | HaumeHoBanue
1 mporpamma otnaaduk Microchip MPLAB 8.5 — 6ecriatHast asist yueOHbIX meneit
1 OC Windows XP u Bblie
2 IMaker MS Office
8.2. [lepeuenn “HPOPMAIIMOHHO-CITPABOYHBIX CHCTEM,UCTIONIb3YEeMBIX npu

OCYLIECTBICHUH 00pa30BaTEILHOrO MPOLECCA 110 AUCHHUILIIHHE
IlepedyeHbp HUCMONB3yeMbIX HH()OPMAIMOHHO-CIIPABOYHBIX CHCTEM IIPEACTABICH B
Tabumue 11.

Ta6nuua 11— IlepedeHp nHGOPMAHOHHO-CIIPABOYHBIX CHCTEM

Ne i/t HaumenoBanue

He npenycmotpeno

9. MarepuanbHO-TeXHUYECKas 0a3a
CocraB  MaTepHabHO-TEXHHYECKOH  0a3bl, HEOOXOIUMOW ISl  OCYILIECTBIICHHUS
00pazoBaTebHOrO Ipolecca 110 AUCIUIUINHE, TIPEJCTaBIIeH B Tadmuel2.

Tabnuua 12 — CoctaB MaTepuanbHO-TEXHUYECKOW 0a3bl

OreHKa KOMIIETEHLIMU X o
S - GauIbHas LKA apaKTepUCTHKa C(HOPMHUPOBAHHBIX KOMITETEHIIHI
— oOyuaromuiicss r1y00OKO M BCECTOPOHHE YCBOMJI IIPOrpaMMHBII
MaTepHat;
— YBEPEHHO, JIOTHYHO, TIOCIEI0BATEIBHO M IPAMOTHO €T0 H3JIaract;
COTIIHHOY — ONMHUPAsCh HAa 3HAHUS OCHOBHOW M JONOJHHUTEIHHON JIUTEPATYPEL
GAITCHOY TECHO MPHBSI3bIBACT YCBOCHHbIC HAYYHBIC MOJOKEHHS C MIPAKTHYECKOM
JIeSITEIEHOCTBIO HAIIPABIICHHUS;
— yMeJ0 000CHOBBIBAET U aPTYMEHTHPYET BBIIBUTAEMbIC UM HJICH;
— JIeJIaeT BBIBOJIBI U O0O0OIICHHUS;
— cBOOOJIHO BJIAJICET CUCTEMOM CIICIHATM3UPOBAHHBIX MTOHSTHM.
— 00yJarOLIMIACS TBEPAO YCBOWII IPOrPAMMHBII MaTepHall, TPaMOTHO H
[0 CyHIECTBY M3/araeT ero, OMNHPasCh Ha 3HAaHHS OCHOBHOM
JIUTEPATYPBI;
«xopomo» — HE JIOMYCKAaeT CYIIECTBEHHBIX HETOYHOCTEIT; 5
— YBSI3BIBAaCT YCBOCHHBIC 3HAaHMA C MPAKTHYECKOW JESATEIbHOCTHIO
«3a4TEHO»
HaIpaBJICHUSI,
— apryMEHTHUPYET Hay4HbIC MTOJI0KEHHUS;
— JIeNIaeT BLIBOJILI U 0000ILEHNS;
— BJIaJIeeT CUCTEMOH CIIeHUATN3UPOBAHHbIX TOHSITHIH.
— 00y4aroLMiACsl YCBOWII TOJIBKO OCHOBHOM MPOrpaMMHBII MaTepua,
[0 CYLIECTBY H3JIaraeT €ro, ONMpasich Ha 3HAHUS TOJBKO OCHOBHOM
JTUTEPATYPBI;
— JIOIyCKaeT HECYILECTBEHHBIC OIINOKN 1 HETOYHOCTH;
«yJIOBJICTBOPHTEIIEHO N
GATTCHOY — WCTBITHIBACT 3aTPYAHCHHUS B MPAKTHYECKOM MPHUMEHCHUM 3HAHHIA
HarpaBJICHUs;
— c1ab0 apryMEeHTHPYET Hay4HBIC ITOJI0KEHHUS;
— 3aTpyaHseTcs B JOPMYIMPOBAHUY BBIBOJIOB M 0000IICHNIA;
— YaCTHUYHO BJIAJICET CUCTEMOM CIELMATN3UPOBAHHbBIX MTOHSITHM.




OreHKa KOMIIETEHLIN . 36 Crpykrypa koHpurypaunonsoro cinosa TICON
XapakTepucTuKa chOpMUPOBAHHBIX KOMIIETEHIMI
5-0asuibHas MKajIa 37 Crpykrypa korpurypaunonsoro cinosa T2CON
— oOyuatomuiics He YCBOMJ 3HAUMTEJIBbHOH 4YacTH IPOrpaMMHOIO 38 Pexumbl pabotst CCP-moyrist
MaTEpHalia, 39 Pexum Capture CCP-moayns
EYTIORTCTBOPHICTEH | _ JIONTyCKAaeT  CYIIECTBEHHbIC  OIIMOKM U HETOTHOCTH  TIpH 40 Pesxciv Compare CCP-moyis
HE 3AITCHOY paccMOTpeHUH Mpo0IIeM B KOHKPETHOM HalpaBIeHHY; 3 21 Pesciv PWM CCP-monyas
— UCHBITBIBAET TPYJHOCTH B IPAKTUUECKOM NIPUMEHEHHH 3HAHUH; ~
42 Opranusanys aCHHXPOHHOH nociaenoBatensHocTy nepenaun B PIC16F87x

— HE MOXKET apryMEHTHUPOBAThH HAYYHbIE MTOJI0MKECHHS;
— He (hOPMYIUPYET BBIBOAOB M 0000IICHHIA.

Bompocst (3amgaun) muist 3auera / audd. 3adera npeacTaBieHsl B Tabnuie 16.
10.3. TuroBble KOHTPOJIBHBIC 3a/JaHUS WJIA HHBIE MaTepPHAIbIL. Tabmnuua 16 — Borpocs! (3aaun) aist 3auera / qudd. 3auera

Bomnpocs! (3agaun) 1uis 3K3aMeHa peacTaBieHbl B Tabmuie 15. Ne /i ITepeuens Bompocos (3aaa4) A 3auera / qudd. 3auera

Tabmuua 15 — Bonpocs! (3a1a4n) a1 9K3aMeHa

VYueOHBIM IUIaHOM HE MPEeyCMOTPEHO

Ne /i IlepedeHp BompocoB (3a/1a4) [Uis 9K3aMeHa .
1 O630p PhIHKA 8- PaspAIHbIX 0HOKPHCTATLHBIX MUKPOKOHTPOILIEPOB Ilepeuenp TeM Ui KypcOBOTO IPOECKTUPOBAHMS/BBHIIOIHEHHUS KypCOBOH paboThI
2 CeMeiicTBa 0HOKPUCTAIbHBIX MUKPOKOHTPOILIEPOB (Gupmbl Microchip npescrasenst B rabmune 17.

Technology. OctoBHbie napamerps PIC-KOHTPOIIEPOB Tabnuua 17 — [lepeueHs TeM Uit KYpCOBOTO MPOSKTHPOBAHUSI/BBITIOJIHEHHUS KYPCOBOW paboThI
3 Y coBHbIe 0603HaueHns PIC-KOHTPOIEPOB No /i [TpuMepHEIil IepedeHb TeM st Kypc?Bor60 MIPOEKTUPOBAHNS/BBIIOTHEHHS
4 0630p apxutektypsl PIC16F84 KYPCOBOH paboThl _
5 VcnoBHoe o6o3Hauenue PIC16F84. Ha3HaueHHe BEIBOJIOB. 1 Hacts 1. BeiGop B mettto. 2 sipyca. [lepsbiii- 5 211-108B, BTOPO# — 3 211-Ta.
6 CrocoGb1 (popPMHPOBAHMS TAKTOBOH 4acToTsl st PIC16F84 INocne BeIOOpa HIKHETO YPOBHS — 3BOHOK. T.€. IPUMEPHO KaK B COTOBOM
7 Crpykrypa korpurypaumonsoro cinosa PIC16F84 TenedoHe. (HApUMep: B IIEPBOM sipyce 5 (paMmInii, BO BTOPOM sipyce — Juls
8 Crpykrypa onepatusHoi mamsitu PIC16F84 kaxaoi pamunmu 3 Tenedona (oM., pad., Mo6.), BeIOOp TenedoHa —
9 Peructp STATUS PIC16F84 MUMUTALMS TeJl. 3BOHKA)
10 Perucrp OPTION PIC16F84 Yacts 2. CoxpaHeHHUE BO BHENIHEIl S3HEPrOHE3aBUCUMON TAMSATH
11 Cucrema xomann PIC16F84 HNPOMEXYTOUYHBIX JAaHHBIX U MOCJIETHEr0 Pe3yybTaTa paboThl IPOrPAMMBI.
12 Pabora ¢ maccuBamu B noctosinHoi namsatu PIC16F84 o
- CBs13b € BHEIIHEH MaMAThIO — 10 mpoTokomy 12C.

13 Pabora c maccuBamu B onepatuBHO# namstu PIC16F84 —
14 Maxkpocs! B accemGaepe PIC16F84 2 UYacte 1. BBomuTCs miectHaaTepuyHOE YHUCIIO B BepxHeil crpouke. [Ipu
15 VIMuTaLms BHEWHNIX cobbithii B MPLAB HaXXaTHU HAa KHOIIKY-OKOHYaHHE BBOJA U B HI)KHEH CTPOKE JOIDKHO
16 Mexanu3m npepbiBanmii 8 PIC16F84 nosiBUTCs 10-MYHOE YKCII0, paBHOE BEPXHEMY .
17 Peructp INTCON B PIC16F84 Yacte 2.CoxpaHeHHE BO BHEITHEH SHEPTOHE3aBUCUMOI aMATH
18 Twumer copocos B PIC16F84 MIPOMEXKYTOUYHBIX TAHHBIX U MOCJIEIHETrO Pe3ybTaTa paboThI TPOTPAMMBEL.
19 Pabota c sepronesaBucumoii namsTeio B PIC16F84 CBsi3b ¢ BHEIIHEil MaMsAThI0 — 110 mpoTokomny 12C.
20 Pabora PIC16F84 B PEAIME Sleep _ 3 Yacts 1. Pekama — opranu3oBaTh Gerymyio CTPOKY. 1-1 KHOMKa
21 glpé ?g?;ium ACHHXPOHHOM MOCIIC/IOBATCILHOMN NEPCAATH HAHHBIX LT YIpaBIIsieT HaNpaBJICHHEM Oera , KH.2 — IIepeBOJUT CTPOKY BBEPX HJIM BHH3,
2 OCHOBHEIC xAPAKTEPHCTHEN comelicrsa PIC16F87x 3-51 KHOTIKA PEXXUM IUKJINIECKOTO CABUTa, KOTa ABE CTPOKH 00BEIUHIIOTCS
23 BHyTpenmsis crpykrypa PIC16F87x B OJIHY JUTMHHYIO 32-X CUMBOJIBHYIO CTPOKY, I10 KOTOPOU IIUKINIECKH
24 Onucanue BoiBo10B PIC16F87x JABHXKCETCA peKaMHas CTpOKa.
25 Opranunsanus namstu [13Y PIC16F87x Yactp 2.CoxpaHeHHE BO BHEIIHEH SHEPrOHE3aBUCUMON MaMSITH
26 Opranuzauus namsatu O3Y PIC16F87x HNPOMEXYTOUYHBIX IaHHBIX U MOCJIETHEr0 Pe3yybTaTa paboThl IPOrPAMMBI.
27 Peructp STATUS PIC16F87x CBsI3b € BHEIIHEH MaMAThIO — IO TipoTokomy 12C.
28 Pernctp OPTION PIC16F87x 4 Yacte 1. BBoa n npeobpasoBanue JBOMYHOTO 9ncia (B IIEPBOM CTPOKE) B
29 Peructp INTCON B PIC16F87x JiecsTIIHOE (BO BTOPOi CTPOKE)
30 Ocobennocty BeimoaHenns komanasl GOTO B PIC16F87x . .
31 OCOGCHHOCTH BEIMONHCHS Komarasr CALL 5 PICI6F87x Yactp 2. CoxpaHeHHE BO BHEITHEH SHEPrOHE3aBUCUMOM MaMsATH
0 PaGora Taiimepa-cuerunka TMRO B PIC16F87x IIPOMEKYTOYHBIX TAaHHBIX U MOCJIEIHET0 Pe3yJIbTaTa padoThl IPOTrPaMMBL.
33 Pabora Taiimepa-cuerunuka TMRO B PIC16F84 CB(3b C BHEIIHEH IaMATHI0 — 110 poTokouy [2C.
34 PaGora Taiimepa-cuerunka TMR1 B PIC16F87x 5 Yacrts 1. [Iponssenenue aByx uucen. Beox nepBoro uncia B mepBoii CTpoke,
35 Pabora raiimepa-cyetunka TMR2 B PIC16F87x BTOPOTO - BO BTOPOii, pe3ybTaT — BO BTOpoil. Eciiu pesynbrar He




MOMEIIAETCS BO BTOPYIO CTPOKY - 3BOHOK.

Yactp 2. CoxpaHeHHE BO BHEITHEH SHEPTOHE3aBUCUMOI aMSTH
MPOMEXYTOUYHBIX IAaHHBIX U MOCJIETHET0 Pe3ysbTaTa paboThl IPOrPaMMBbI.
CBs13b C BHEIIHEH MaMAThIO — IO TipoTokomy 12C.

Yacts 1. Ynopsgounsanue nuudp B cTpoke. McxonHoe 4ucio (AecaTHIHOE)
BBOAMTCS B BepXHel cTpoke. [1o okoHuaHMM BBO/IAa B HIXKHEH CTPOKE
HOSBIISIETCS. YIIOPSIIOUSHHbIH Ha0op u(p 3TOro uucna. (JoI. 3aJaHue -
BBIOPOCHTB OJJHHAKOBBIE LU (DPHI)

Yactp 2. CoxpaHeHHE BO BHEIIHEH SHEPrOHE3aBUCHMOM MaMAITH
MPOMEXKYTOUYHBIX IAHHBIX U MOCJIEIHEro Pe3ysbTaTa paboThl IPOrPaMMBI.
CBsI3b C BHEIIHEH MaMAThIO — 110 mpoTokoiy 12C.

YHCIIO, PABHOE BEPXHEMY.
Yactp 2. CoxpaHeHHE BO BHEIIHEH SHEPrOHE3aBUCUMOM MaMsATH
HNPOMEXYTOUYHBIX IaHHBIX U MOCJIETHEr0 Pe3yybTaTa paboThl IPOrPAMMBI.
CBsI3b € BHEIIHEH MaMAThIO — 0 TpoTokomy 12C.

Yacts 1. BoiBonurces crpoka “BOSS” B cepenne BepXHeil CTpOKH.
KHonkamu oCcyLecTBISeTCs CABUT CTPOKH B YEThIPEX HarpaBieHusx. Bee
CIIBHTHY LUKIMYECKHUE.

Yactp 2. CoxpaHeHHEe BO BHEIIHEH SHEProHe3aBUCHMOM aMsATH
MPOMEXYTOUYHBIX JaHHBIX U MOCJIEIHETr0 Pe3yJsbTaTa paboThl IPOrpaMMBbl.
CBs13b ¢ BHELIHEH NaMAThIO — 110 1potokoiy 12C.

Yacts 1. BBoauTCs BOCBMEPHYHOE 4YHUCIIO B BepxHel crpouke. [Ipu
Ha)KaTUH Ha KHOTIKY-OKOHYaHUE BBOJIA U B HIDKHEH CTPOKE MOSABIIAETCS
TPOMYHOE YHCII0, paBHOE BepxHeMy. Ecay He momeniaeTcs B CTPOKY —
3BOHOK.

UYacts 2. CoxpaHeHHE BO BHEIIHEH YHEPrOHE3aBUCHMOM MaMATH
HNPOMEXYTOUYHBIX IAHHBIX U MOCJIEIHEr0 Pe3ysbTaTa paboThl IPOrPaMMBI.
CBs13b C BHEIIHEH NMaMAThI0 — 110 nipotokoiry 12C.

Yacts 1. BBoauTcs unciio, KOTOpoe paclieHUBACTCS KaK AECATHIHOE
3naueHne ASCII — kona (8 naTepsane 30..50). Ha BTopoii cTpoke
0TOOpaXaeTCcst CUMBOJI ¢ TAKMM KOJIOM. MOXHO BBOJUTH HECKOJIBKO YHCEI
MOAPS, IPU 9TOM BCE, YTO paHee BBIBEICHO, CBUTACTCS BIIPABO.

Yacts 2. CoxpaHeHHE BO BHEUIHEH SHEPrOHE3aBUCHMON ITAMSATH
MPOMEXYTOYHBIX IAaHHBIX U MOCIIETHET0 Pe3ysbTaTa paboThl IIPOrPaMMBbI.
CBs13b € BHEIIHEH MaMAThIO — 10 npoTokomy 12C.

14

Yacts 1. Brogsrcs nsa uncina. [lepBoe — B BepXHeil CTpOKe — BTOPOe — B
HiDKHeH. TpeOyercs onpenenuTs, MOXKHO JIM BTOPOE TOJIyYUTh U3 [IEPBOTO
nepectaHoBkoi nudp. Ecinu 1a — 3B0HOK.

Yactp 2. CoxpaHeHHE BO BHEIIIHEH JHEProHEe3aBUCHUMOM MaMsTH
HMPOMEXYTOUYHBIX JaHHBIX U MOCJIEIHEr0 Pe3ysbTaTa paboThl IPOrpaMMBI.
CBs13b ¢ BHELIHEH MaMATHIO — IO 1poTokoiy 12C.

Yacts 1. B BepxHeii ctpoke BeiBoAMTCS (hpasa (1r00ast - IpUayMaTh CAMUM).
KHonkamu Kypcop noJBOIUTCS IOJ] HYXKHYI0 OyKBY, KOTOpast IpH ee BEIOope
OITyCKaeTCsl Ha HIKHIOIO CTPOKY U CABUraeTcs BIUIOTHYIO K JIEBOMY Kparo (K
paHnee BbIOpaHHBIM OykBaMm), Tae GOpMUPYETCsI CIIOBO U3 BLIOPAHHBIX OYKB.
Yactp 2. CoxpaHeHHE BO BHEIIHEH SHEPrOHE3aBUCHMO MaMAITH
MPOMEXYTOUYHBIX JAaHHBIX U MOCJIETHEro pPe3ysbTaTa padoThl IPOrpaMMBbl.
CBsI3b C BHEIIHEH MaMAThIO — 110 npoTokoiy 12C.

Yacts 1. BBomsaTes aBa uncna. [lepBoe — B BepxHel cTpoke — BTOpoe — B
HIKHEH. Tpebyercst onpeaenuTh, MOXKHO JIX BTOPOE MOIY4UTh U3 IIEPBOTO
3€pKaJIbHBIM OTPa)KEHHEM OCIIE0BATENLHOCTH IUGP. (HAnpUMep : 4ucia
127556 u 655721 - 3BOHOK)

Yacts 2. CoxpaHeHHE BO BHELIHEH YHEPrOHE3aBUCHMON ITaMsITH
HNPOMEXYTOUYHBIX IaHHBIX U MOCJIETHEr0 Pe3yybTaTa paboThl IPOrPAMMBI.
CBs13b € BHEIIHEH MaMAThIO — 10 mpoTokomy 12C.

10

Yacts 1. BBoauTes 1mecTHaALaTEpUUHOE YUCIIO B BepxHei crpouke. [1pu
Ha)KaTHU HAa KHOIIKY-OKOHYaHUE BBOJA U B HI)KHEH CTPOKE HOSIBIAETCS
JIBOMYHOE YHCIIO, PABHOE BEPXHEMY.

Yactp 2. CoxpaHeHHEe BO BHEIIHEH dSHEProHEe3aBUCHMOM aMATH
MPOMEXYTOUYHBIX JaHHBIX U MOCIIEIHET0 Pe3yJsbTaTa paboThl IPOrpaMMBbl.
CBs13b C BHEIIHEH MaMAThIO — IO TipoTokomy 12C.

16

UYacts 1. BBomsiTest uricno B BepxHel cTpoke. Bo BTopoii cTpoke Hamo
BBIBECTH COOOIICHHUE - TPOCTOE 3TO Yucio win Het. (Uucno <999.
Hcrnonp30BaTh CHUCOK MPOCTHIX Yncen 10 31 ¥ NPoBepsATh UX KaK JeIUTeNN
BBEJICHHOTO YHCIIa.)

UYacts 2. CoxpaHeHHE BO BHEIIHEH YHEPrOHE3aBUCHMOM MaMTH
HNPOMEXYTOUYHBIX IaHHBIX U MOCJIETHEr0 Pe3ysbTaTa paboThl IPOrPaMMBI.
CBs3b ¢ BHELIHEH NaMAThI0 — 10 1poTokoiy 12C.

11

Yacts 1. BBoguTCs ecTHagUIATEPUYHOE YUCIIO B BepXHel cTpouke. Ilpu
Ha)KaTHU HA KHOIIKY-OKOHYaHHUE BBOJA U B HI)KHEHN CTPOKE MOsIBIAETCS 8-
PHYHOE YHCIIO, PABHOE BEPXHEMY.

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

17

Yacrs 1. Tect peakuuu yenoBeka. C OMOIIBIO T'eHepaTopa
IICEBJIOCITyHalHBIX YMCEJT OPTaHU30BATh BBIBOJ CIIyYalHBIX JIBOMYHBIX YHCEI
B BEpXHIOIO CTPOKY. Bpems dukcannu uncna — 1 cex. 3a 370 Bpemst HA10
OIPENIeTUTh YETHO MM HET YHUCIIO eIMHUILL B YUCIIEe M HAaXaTh OJHY U3 JBYX
KHOIIOK. [Ipy HEeNpaBUIILHOM Ha)KaTHHU — 3BOHOK. Bo BTOpoii cTpoke
BBIBOJSATCS YKMCJIA IPABUIIBHBIX U HETIPABUIIBHBIX HAXKATHIL.

UYacts 2. CoxpaHeHHE BO BHEIIHEH YHEPrOHE3aBUCHMOM MaMATH
MIPOMEKYTOYHBIX JIJAHHBIX U MOCJIEIHEr0 Pe3yJibTaTa padoThl IPOTrPaMMBL.
CBsI3b C BHEIIHEH MaMATHI0 — 110 potokoiy 12C.

12

Yacts 1. BBoguTcs BocbMepru4HOE YHCIIO B BepxHeil cTpouke. [Ipu Haxaruu
Ha KHOIIKY-OKOHYaHHE BBOJIA M B HIDKHEH cTpoke mosiBisiercs 10-uanoe

18

Yacrs 1. Tect peakuuu yenoBeka. C oMOIIbIO T'eHepaTopa
IICEBJIOCITyHalHBIX YMCEJ OPraHU30BATh CIIyYaiHbIN BBIBOJ CJIOB “JIeBast
KHOTKa” W “‘mpaBas kHomKa . Bpewms moxa3za cimoBa — 0.5 cek. 3a 310 Bpemst
HaJ0 HaXKaTh OJJHY M3 ABYX KHOMOK. [Ipy HeNpaBUIbHOM HaXaTHH — 3BOHOK.
Bo BTOpOI#i cTpOKE BRIBOJATCS YKCIIa IPABUIBHBIX U HEIPABHIBHBIX




Ha)KaTHI.

Yactp 2. CoxpaHeHHE BO BHEITHEH SHEPTOHE3aBUCUMOI aMSsTH
MPOMEXYTOYHBIX IAaHHBIX U MOCIIETHETr0 Pe3ysbTaTa padoThl IPOrPaMMBbI.
CBs13b C BHEIIHEH MaMATHIO — IO TipoTokomy 12C.

19 Yacts 1. Tect peaknun yenoeka. C MOMOIIBIO T€HEPATOPA
MICEBAOCITyYalHbIX YHCET OPraHu30BaTh CIy4aifHbIN BBIBOJI CJIOB “‘JeBast
KHONKA” ¥ “IpaBas KHONKa”. M3Mepsercst Bpems 10 HaKaTusl Ha
IIPaBUJIBHYIO KHOIIKY. Bo BTOpO#i cTpoKe BEIBOIUTCS CpeHES BpeMs
peakiuu (B AECSTHIX JONSAX CEKYHIIBL.)

Yactp 2.CoxpaHeHne BO BHEUIHEH YHEPrOHEe3aBUCUMON MTaMATH
IIPOMEXKYTOUHBIX TaHHBIX U ITOCJIETHEr0 pe3ysbTaTa padoThl IPOrPaMMBbI.
CBsI3b C BHEIIHEH MaMsAThI0 — 1o nportokoiry 12C.

20 Yactp 1. Crioxxenue aByx uuces. BBoj nepBoro uucia B nepBoi CTpoke,
BTOPOTO - BO BTOPOH, pe3ybTaTr — BO BTopoil. Eciu pe3ynbraT He
MIOMEIAETCs BO BTOPYIO CTPOKY - 3BOHOK.

Yactp 2.CoxpaHeHHE BO BHEIIHEH YHEPrOHE3aBUCUMON MaMsTH
IIPOMEXKYTOUHBIX IaHHBIX U ITOCJIETHEr0 pe3ysibTaTa padoThl IPOTrPaMMBbI.
CBs13b C BHEIIHEH MaMATHIO — IO TipoTokomy 12C.

21 Yacts 1. Beruutanue aByx uuceln. Beox nepBoro umcna B IepBoit CTpOKe,
BTOPOTO - BO BTOPOH, pe3ybTaTr — Bo BTopoil. Ecinu pe3ynbraT He
MIOMEIAETCsI BO BTOPYIO CTPOKY - 3BOHOK.

Yacts 2. CoxpaHeHHE BO BHEIIHEH SHEPrOHE3aBUCHMON ITAMSITH
MPOMEXYTOUYHBIX IAaHHBIX U MOCIIETHETr0 Pe3ysbTaTa padoThl IPOrPaMMBbI.
CBs13b C BHEIIHEH MaMAThIO — 0 npoTokomy 12C.

22 Yacrs 1. [lenenne (1esouncinenHoe) AByX uncen. Beoa nepeoro yucia B
TIepBOH CTPOKE, BTOPOTrO - BO BTOPOH, pe3yabTaT — BO BTOpoii cTpoke. Ilpu
HEHYJIEBOM OCTaTKe — KOPOTKUI1 3BOHOK.

Yacts 2. CoxpaHeHHE BO BHEIIHEH SHEPrOHE3aBUCHMON ITaMATH
MPOMEXYTOYHBIX IAaHHBIX U MOCIIETHETr0 Pe3ysbTaTa padoThl IIPOrPaMMBbI.
CBs13b C BHEIIHEH MaMAThIO — 10 npoTokomy 12C.

23 Yacts 1. Ompeznesnenne Haau4us 3alaHHOTO ()parMeHTa B Maccuse. BBon
[epBOTro YKCIIA B IIEPBOM CTPOKE, BTOPOro - BO BTOpoil. Eciti BTOpoe uncio
sIBIIsIEeTCS (PParMEeHTOM IIEpPBOTo — KOPOTKHi 3BoHOK. (Hampumep: nepsoe
gucino 11345832996 , sropoe 329 - 3B0HOK)

Yactp 2. CoxpaHeHHEe BO BHEIIHEH SHEProHEe3aBUCHMO aMATH
MIPOMEXKYTOUHBIX IAaHHBIX U MTOCJIEHEr0 pe3ysibTaTa padoThl TPOrpaMMmBl.
CBs13b C BHEIIHEH MaMATHIO — IO TipoTokomy 12C.

24 Yacts 1. BBog necstuunoro yncna. Eciny nudpsl B HeM ynopsiio4eHsl o
BO3PACTAHUIO — KOPOTKHI 3BOHOK, 110 YOBIBAaHUIO — IBa 3BOHKA, €CIIU JPYToe
— OJIVH JIJIMHHBIN 3BOHOK.
Yactp 2. CoxpaHeHHE BO BHEITHEH SHEPrOHE3aBUCUMOI aMsTH
IIPOMEXKYTOUHBIX JaHHBIX U ITOCJIEHEr0 pe3ysibTaTa padoThl IPOTrPaMMBbI.
CBs13b C BHEIIHEH MaMATHIO — IO TipoTokomy 12C.

25 Yacts 1. BBox mecstuuHoro uncia. Bo Bropoii ctpoke — cyMMa BBEJICHHBIX

uudp. Ecnu cymma okanuuBaercs Ha 0 - OZMH [UTMHHBINA 3BOHOK.

Yacts 2. CoxpaHeHHE BO BHEIIIHEH JHEProHEe3aBUCHUMOM MaMsITH
MIPOMEKYTOYHBIX JIAHHBIX U MOCJIEIHEr0 Pe3yJibTaTa padoThl IPOTrPaMMBL.
CBsI3b € BHEIIHEH MaMAThIO — IO TpoTokomy 12C.

26

Yacts 1. BBogsres 8 aecstuunbix uudp. Onpenenurb, €CTh JIK Tpoiika
udp, koropast B cymme naet uuciao 20. Eciau ects — BEIBeCTH 3TH TpU
UQpPBI BO BTOPOH CTPOKE M OJUH ATHHHbBIH 3BOHOK.

Yactp 2. CoxpaHeHHE BO BHEIIHEH SHEPrOHE3aBUCUMOM MaMsATH
IIPOMEKYTOYHBIX TAaHHBIX U MTOCJIEIHET0 Pe3yJIbTaTa padoThl IPOTrPaMMBL.
CBsI3b € BHEIIHEH MaMAThIO — IO TpoTokomy 12C.

27

Yacts 1. BBopsaTes 8 mecsaruunbix mudp. Onpenenuts, TpH HanboNbIINe
uubpsl, BeiBecT 3TH TpU HUQPE BO BTOPOI CTPOKE U AATh CTOIBKO
KOPOTKHX 3BOHKOB, KAKOBa MaKCUMaJlbHast u(pa.

Yactb 2. CoxpaHeHHe BO BHEILIIHEH SHEProHe3aBUCUMOM MaMsITH
IPOMEKYTOUHBIX JAaHHBIX H IIOCICIHETO Pe3yIbTaTa padOThI IPOrPAMMBIL.
CBs13b € BHEIIHEH MaMAThIO — 10 mpoTokomy 12C.

28

Yacte 1. Beogsrcst 8 mecsaruunbix uudp. BeiBect HeueTHbIe 1udpbI BO
BTOpOIi cTpoke. Eciu ux HeT, TO OAUH JUTMHHBIA 3BOHOK.

Yacts 2. CoxpaHeHHE BO BHELIHEH YHEProHE3aBUCHMON TaMsITH
IIPOMEKYTOUYHBIX IJAaHHBIX U MTOCJIEIHET0 Pe3yJIbTaTa padoThl IPOTrPaMMBL.
CBs13b € BHEIIHEH MaMAThIO — 10 mpoTokomy 12C.

29

Yacte 1. Brogsarcst 5 mecstnunbix uudp. OnpeaennTs, paBHa JIH HX CyMMa
WK pa3HocTh HyIo. T.e. gomyckaercs nobas KOMOWHALMS 3HAKOB (TLTHOC
WM MUHYC) niepe]; kaxxnoi uudpoii. Ecnin =0 — BeiBecTH 3TH IUPBI BO
BTOPO# CTPOKE C HY)KHBIMHU 3HaKaMH U JIaTh OJJMH UTHHHbINA 3BOHOK.

UYacts 2. CoxpaHeHHE BO BHEIIHEH YHEPrOHE3aBUCHMOM MaMATH
MPOMEXYTOUYHBIX IaHHBIX U MOCJIETHEr0 Pe3ysbTaTa paboThl IPOrPaMMBI.
CBsI3b C BHEIIHEH MaMAThI0 — 110 nipotokoiy 12C.

30

Yacte 1. BoauTes uncio u3 6 mudp, 3ateM BBOAUTCS BTopoe uucio. Hamo
IIOJICTINTH NIEPBOE HAa BTOPOE M BBIIATH COOOIIEHNE : PE3YJIbTAT JICJICHUS —
XXXX.XXX. EcM pe3ynbTar fenenus 1enslii — 3BOHOK.

UYactp 2. CoxpaHeHHE BO BHEIIIHEH JHEProHEe3aBUCHUMOM aMsITH
MIPOMEKYTOYHBIX JITAHHBIX U MOCJIEHEr0 Pe3yJibTaTa padoThl IPOrPaMMBL.
CBsI3b C BHEIIHEH NMaMAThI0 — 110 nipotokoiry 12C.

JUIA TPOBEJCHUS TPOMEKYTOYHOW aTTeCTalliM B BHJIE TECTHPOBAHUS

IIpeAcTaBiIeHbI B Tabuie 18.

Tabauua 18 — IIpuMepHslii nepeyeHb BOIPOCOB J1JIsl TECTOB

Ne /i

[IpuMepHbIii IepedeHb BOIPOCOB ISl TECTOB

HCpC‘-ICHB TEM KOHTPOJIbHBIX pa60T 0 OUCLMIIIMHC 06yqa}0m1/1xcx 3204YHOM (bOpMI)I

0o0y4eHus, peicTaBIeHb! B Tabmune 19.

Tabmuna 19 — [lepedeHb KOHTPOJIBHBIX padoT

| Ne n/n

IepeuyeHb KOHTPOJIBHBIX PabOT




| He npeaycmoTpeHo

10.4. Meroauyeckue  Marepuajbl,  ONPEACISAIOIIME  HPOLEIYpPbl  OLICHUBAHHUS
WH/INKaTOpPOB, XapakTEPHU3YIONIMX JTambl (OPMUPOBAHHMS KOMIICTEHIMH, CoOIepikarcsi B
JIOKAJIbHBIX HOpMAaTHBHBIX akTax [ YAII, pernaMeHTHpYIOUMX HOPSIOK M MPOUEaAypy
MIPOBEJCHUS TEKYILEro KOHTPOJISI yCIIEBAEMOCTH M IIPOMEKYTOYHOW aTTECTallMi 00Y4arOIInXCs
I'VAIL

11. Meroauueckue yKa3zaHus Ui 00yYarOIHXCsI 0 OCBOCHUIO TUCIUTLIHHBI

11.1. Meroguueckne yka3zaHusi sl OOy4YarOUIMXCS MO OCBOCHHIO JIEKIIHOHHOTO
MaTepuana

OCHOBHOE Ha3HAUCHHE JIEKIOHHOIO MaTepuajla — JIOTHYECKH CTPOIHOE, CHCTEMHOE,
riyOoKoe M SICHOE M3JIO0KeHHe yueOHoro marepuana. Ha3zHaueHue COBpEMEHHOH JEKIMU B
paMKax AMCLMIUIMHBI HE B TOM, YTOOBI HOJyYHTh BCIO MH(OPMALHMIO [0 TEME, a B OCBOCHHHU
(byHIaMEHTANBHBIX OpPOOJEeM AWCLMIUIMHBI, METOAOB HAy4YHOTrO IIO3HAHUS, HOBEHIINX
JOCTIDKEHUH Hay4dHOM MbICIU. B yueOHOM mporiecce JIEKIUs BBINOJIHSAET METOAOJIOTHYECKYIO,
OpraHu3alHOHHYI0 U HH(OPMaUMOHHYI0 QyHKIMH. JIeKIHs packpblBaeT MOHSITUIHBINA armmapaT
KOHKPETHOIH 00nacTu 3HaHus, € MpoOJieMbl, JaeT LENbHOE MPEICTaBICHHE O ANUCLUILUIUHE,
TOKa3bIBAET B3aUMOCBSI3b C JPYTHMMHU JUCLUIIMHAMU.

[Inanupyemble pe3yabTaThl IPU OCBOCHUY 00YYAIOIIMMICS JICKIIMOHHOIO MaTepHaa;

— TOJNyYeHHE COBPEMEHHBIX, IEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAaHHH, YpPOBEHb
KOTOPBIX OTIPEAEISIETCS IeTIeBON YCTAHOBKOM K KaXKI0i KOHKPETHOU TeMe;

— MOJyYeHHE OIbITA TBOPUECKOI PabOTHI COBMECTHO C IPETIOIaBaTelIeM;

— pa3BuTHE NPO(ECCHOHATBHO-ICIOBBIX  KAa4ecTB, JIIOOBHM K IpPEeaMETy |
CaMOCTOSTEIBHOTO TBOPUECKOTO MBIIUICHHS.

— TOsBJICHHE HEOOXOAMMOTO HHTEpeca, HEOOXOIUMOTO JJIsi CAMOCTOSITENbHON pabOTEI;

— MOJNydYeHHWE 3HAHUH O COBPEMEHHOM YPOBHE DAa3BUTHA HAyKH WM TEXHHKH H O
MPOTHO3€ UX Pa3BUTHS Ha OJiKaiiime roapr;

— HAYYUTBCS METOAMYECKH 00padarhiBaTh MaTepual (BBIACIATH IJIaBHBIC MBICIH H
MOJIOXKEHHs, TPUXOJUTh K KOHKPETHBIM BBIBOAAM, MOBTOPSATH MX B  Pa3JIMUHBIX
(bopMyIIpOBKaXx);

— MOJy4eHHE TOYHOrO IOHMMAaHHUS BCEX HEOOXOIUMBIX TEPMHHOB U ITOHSATHH.

JleknMOHHBIN MaTepHan MOXKET CONPOBOXKIATHCS NEMOHCTpAIlMel CIAaHlIoB |
HCIIONB30BAaHUEM  DA3JaTOYHOrO MaTepuana Ipu IPOBEAEHMH KOPOTKHMX AMCKYCCHH 00
0COOEHHOCTSIX MPUMEHEHHS OT/ACNBHBIX TEMATHK 110 JUCIUIIINHE.

CrpyKTypa npeocTaBiaeHus JeKIHOHHOTO MaTepuaa:

— H3noxenue TEKIHOHHOTO MaTepuaa;

— OcBoOeHHUE TEOPETHYECKOrO MaTepHaia 0 BOIpocaM, MpeCTaBlICHHBIM B Tabuuie 15

11.2. Meroauueckue yka3aHusl Uil OOy4arOLIMXCS IO BBIMOJHEHUIO J1a00PaTOPHBIX
pabot

B xome BeImONHEHMS 1a0OpaTOPHBIX pabOT OOyYaroIHMiiCS [MODKeH YIyOuTh W
3aKpeNuTh 3HAHUs, NPAKTHYECKHE HABBIKH, OBIAIETb COBPEMEHHOW METOMUKOH M TEXHHUKOMH
SKCIEPHMEHTa B COOTBETCTBUM C KBAIU(UKAIMOHHOM XapaKTEPHCTHUKOH 00yd4aromerocs.
BeinosiHeHHe 1a00paTOpHBIX PabOT COCTOUT M3 KCIEPHUMEHTAIBHO-NPAKTHYECKOM, pacueTHo-
AHAJIMTUYECKOH 9acTell U KOHTPOJIBHBIX MEPOIPUATHI.

BeinonHeHue 1ab0paTopHbIX paboT 00ydaromMMCs SIBISETCS HEOTHEMIIEMOH YacThiO
M3yYCHHS UCHUIUTHHBI, OINPEICIAeMOl y4eOHBIM IUIAHOM, M OTHOCHTCS K CPEICTBaM,
00eCIIeYNBAIOIINM PEIICHHE CICAYIOIMX OCHOBHBIX 3a/1a4 00y4aroIerocs:

— mnpuoOpeTeHHe HAaBBIKOB HCCJIEAOBAaHHS IPOLIECCOB, SBICHHH W  OOBEKTOB,
H3y4aeMbIX B paMKax JAQHHOI AUCLUIIINHEL

— 3aKpeIUICHHE, Pa3BUTHE M [ETANM3allis TCOPETHYCCKHX 3HAHWH, MOJYYCHHBIX Ha
JICKLHSX;

— MOJyYeHHE HOBOW MH(OPMAIMH MO U3y4aeMON JUCIUILIHHE;

— nmnpuoOpeTeHHe  HABBIKOB  CaMOCTOSTENIBHOW  paboTel ¢ J1abopaToOpHBIM
00opyoBaHHEeM 1 IPUOOPaMHu.

3ajmanue u TpeOOBaHMUS K IPOBEJICHUIO JTa00PAaTOPHBIX PaboT
— Kaxpas JIP BeIIONHSETCS 110 MHAMBU/YaIbHOMY 33aJaHUIO, BEIJAHHOMY CTYIICHTY

[pernoJaBaTesieM;

— B 3aganun 10KHO OBITE YeTKO c(hOpMyJIMpOBaHa 3a/1a4a, BeIoIHseMast B JIP;

— Onwucanbl BXOJHbBIE U BBIXOJHbIE JaHHbIE 1151 poBeneHus JIP;

— JIP nomxHa BBITIOIHATHCS HA OCHOBE MOJTyYESHHBIX TEOPETHYECKUX 3HAHMSX;

— Bemonsenue JIP 10mKHO OCYIIECTBISITECS Ha OCHOBE METOJAMYECKHUX YKa3aHHH,
MIPEIOCTABISIEMbIX MTPENOJaBaTENIeM;

— JIP poKHA BBINOJHATHCS B CICHUATM3UPOBAHHOM KOMIIBIOTEPHOM KJacce H
MOXET ObITh OpaboTaHa CTYIEHTOM B JIOMALIHUX YCJIOBHSX, €CIH MO3BOJISET
T10;

— MUrorom Bemonnenust JIP sBnseTcs OT4eT WM JEMOHCTpaUUs pe3yJIbTaToB
paboThI IpernoaBaTelio B 3JIEKTPOHHOM BH/E (Ha YCMOTPEHHE MPEToaBaTess) u
oemoncmpayus pabomsl RPOZPAmMMbl HA 1AOOPAMOPHOM MaKeme.

Crpykrypa 1 hopma oTyera 0 1a60paToOpHOI padboTe
— IlocraHoBka 3amaum;

— Oco0EeHHOCTH PeLIEeHHs U UCII0JIb3yEMbIE METO/IBI (€CIIH OHU NOTPEOOBAIUCE)
— ;Cxema anropurma

— KomMeHTHpOoBaHHBIH JUCTUHT TPOTrPaMMBI

— Ilporpamma Ha si3bIK€ IPOrPaMMHUPOBAHHS C KOMMEHTapHIMH

—  @aiin npommBKY A7 1a00PaTOPHOTO MaKeTa

— Crmcok ureparypsl

TpeboBanus Kk 0hOPMIEHHIO OTYETA O J1aO0PaTOPHOI paboTe
— JIP npeAcTaBIsieTCs B IEYaTHOM M JIEKTPOHHOM BHE;

— JIP nmomkHa COOTBETCTBOBAaThH CTPYKTYpe W (hOpMe oOTdera, MPeACTaBICHHOM
BEILIIE;

— JIP momxHa mmers tutyneHbl juct (TOCT 7,32-2001 n3ganus 2008 roma) c
Ha3BaHMEM M TIOIKCHIO CTYAEHTA, KOTOPBIH €€ caenan u oGpopMuIl;

— Crygenr aomken 3amuTuTh JIP. OTMeTka 0 3amuTe IODKHA HAXOJUTHCS Ha
TUTYJIBHOM JINCTE BMECTE C TONUCHIO MPETIOIaBATENS.

I[J'[H BBIIIOJTHCHUA J'Ia60paTOpHLIX pa60T, IIOMHUMO YKa3aHHBIX B Ta6nnue 8 HUCTOYHHKOB,
CTYACHT MOXET UCIOJIb30BaTh CJICAYHOIHNE MECTOANYCCKUE MAaTECpHaJibl, U3JaHHbIC Ka(beﬂpoﬁ B
3JICKTPOHHOM BHUC:



1. Kosanes C.M. Meroauueckue yka3aHus k nabopaTopHoii pabote Nel. O3HakoMieHHe ¢
HWHTErpUPOBaHHON cpenoit paspaborku MPLAB — CII6 2005

2. Kosaner C.11. Metonuueckue ykasanus K gabopaTopHoii padbote Ne2,3. M3yueHue ocHOB
IPOrPaMMUPOBAHUS 111 MUKPOKOHTpoiiepoB ¢upmsr Microchip Technology. — CII6
2005.

3. Komanes C.U. Meroaunueckue ykazaHus K JiaboparopHoit pabore Ned,5. Pabora c
[PEPHIBAHUSAMY, CTOPOXKEBOH TaliMep, MpecKaiep, yHHBEPCAIbHBI TaiiMep-cUeTuuK. —
CII6 2005.

4. Kosames C.M. Meroanyeckue yka3anusi K jabopatopHoii pabore Ne6,7. Pabora c
maccuBamu. J{uHamuyeckast naaukanus. — CI16 2005.

5. Kopanes C.J. Meroanueckne ykazaHus K JabopatopHodd  pabore  Ne§.9.
INocnenoBarenbHas nepenaya gaHHbIX. — CI16 2005.

11.3. Meroauyeckue yka3aHus Uil OOydYaroOm[MXCS MO IPOXOXKAECHHIO KypCOBOTO
MPOEKTUPOBAHUS/BBIIIOIHEHHS KYPCOBOit paboThI

KypcoBoii npoekt/ pabota mpOBOJUTCS C LENbI0 (OPMUPOBAHHS y O0YUYAFOLIMXCS OIBITA
KOMIUICKCHOTO PELICHUS KOHKPETHBIX 33124 MPO(ECCHOHATIEHON NesTeIbHOCTH.

KypcoBoit mpoekt/ paboTa no3BossieT 00ydaromemycs:

— CHCTEeMAaTH3HPOBAaThb U 3aKPENUTh IOJYYCHHbIE TEOPETHYECKUE 3HAHHUSA H
MPaKTUYECKUEe YMEHHS MO HpO(PeCCHOHANBHBIM Y4YeOHBIM AUCLUMIUIMHAM M MOIYJSIM B
COOTBETCTBHHU C TPEOOBAHHUSMHU K YPOBHIO MMOJrOTOBKH, YCTAHOBJICHHBIMHU MTPOrPaMMOi y4eOHOi
JUCLUUIUIMHBL, OPOrpaMMOW  MOJArOTOBKM  CIELHAINCTAa  COOTBETCTBYIOIIETO  YPOBHS,
KBaJH(UKALNH;

— TNPUMEHHMTb MNOJNyYECHHBIE 3HAHUS, YMEHHMS M TPAKTHYECKHH OIBIT IMPU PELICHUH
KOMIUICKCHBIX 3324, B COOTBETCTBHH C OCHOBHBIMH BUJAMHU MPOPECCHOHATBHOM NesSTEeIbHOCTH
10 HATIPABJICHUIO/ CTIEIUATIBHOCTH/ TIPOrpaMMe;

—  yryOHUTh TEOPETHYECKHE 3HAHUSI B COOTBETCTBHU C 33J[aHHOU TEMOW;

— chopMHpOBAaTh yMEHHUSI MPUMEHATH TEOPETHYECKHE 3HAHUS MPU  PELICHUH
HECTaH/IapTHBIX 33]1a4;

— npuoOpPeCTH ONbBIT AHATUTHYECKOM, pPacyéTHOW, KOHCTPYKTOPCKOW padoThl H
c(hOpMHPOBATh COOTBETCTBYIOIINE YMEHHUS;

— cdopMupoBaTh yMEHHS pabOThI CO CHCHHATBHON JMTEPaTypOd, CIPABOYHOM,
HOPMATHBHOI1 ¥ PABOBOH JIOKyMEHTAMEH 1 MHBIMH MH(OPMALIMOHHBIMH HCTOUHUKAMHU;

— cdopMupoBaTh yMeHHs (OPMYJIHPOBATH JIOTHYECKH OOOCHOBAaHHBIC BBIBOJBI,
MPEUIOKEHHS U PEKOMEHIALNY [0 PE3yJIbTATaM BBIOIHEHHS paboThI;

—  pa3BUTb NPO(ECCHOHANBHYIO ITMCBMEHHYIO M YCTHYIO pedb 00y4aromerocs;

— Ppa3BUTb CHCTEMHOE MBIIUICHUE, TBOPYECKYI0 HMHMIMATUBY, CaMOCTOSATEIbHOCTD,
OpraHU30BaHHOCTh M OTBETCTBEHHOCTDH 3a IPHHHUMAEMbIC PEILLICHHS;

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

CTpyKTypa NOsSCHUTEIbHOW 3aIIMCKU KYPCOBOTO MPOEKTa/ paboThI
— ®opmynupoBKa 3agauu

— OnucaHue BO3MOXHBIX BapUaHTOB pELICHHs IOCTaBICHHOH 3amaun. O030p
nutepatypsl. O60CHOBaHHE BBIOOpPA OTHOTO U3 METO/IOB.

— JleranbHoe paccMOTpeHHe BbIOpaHHOro Merona. OmnucaHHe MaTeMaTHYECKHX
METO/IOB, IPUMEHSEMbIX B BRIOPAaHHOM PEIICHUH (€CIH OHH €CTh)

— ®opmupoBaHUE U ONMCAaHHE CTPYKTYPHOU CXEMBI yCTPOICTBA.

— Cozaanue u moapobHOe onucanue (HYHKIMOHATBHON U (MJIM) TPHHIUITHATBHOMN
CXEMBI YCTPOMICTBA.

— Hanucanue ¢parmenta nporpaMmHoro obecrnedenuss (1-2 crpaHuipl Ha
Accembiepe).

— 3BaxmoveHue (BbIBOBI IO paboTe)

— CIucOK UCTIOIb3yeMOH JIUTEPATYPHIL.

TpeboBanus K 0OpPMIICHHIO MOSCHUTEIHHON 3alMCKH KYPCOBOTO IPOeKTa/ paboThl
— KypcoBas pabora npemocraBisieTcsi B IEYaTHOM U 3JICKTPOHHOM BHJIE;

— KypcoBas pabora [0MKHA COOTBETCTBOBATH CTPYKType W (OpME MOSCHUTEIbHOM
3aIMCKU ONMCAHHOM BBIIIE;

— KypcoBas pabora momxna umerh TUTynbHBIH nuct (TOCT 7.32-2001 wm3manus 2008
rojia) ¢ Ha3BaHUEM U MOAIHUCHIO CTYIEHTa, KOTOPBIH ee caernan 1 ohopMUIL.

— CTyzieHT JOJDKEH 3alllUTUTh KypcoBYI0 paboTy. OTMeTKa O 3allluTe JODKHA HaXOJUThCS
Ha TUTYJIBHOM JINCTE BMECTE C MOIUCHIO NPEIIOIaBaTes.

J1715 BBIIOJTHEHHUs KYPCOBOH PabOThI, MOMUMO YKa3aHHBIX B TaOIHIE 8 HCTOUYHUKOB, CTYJCHT
MOXKET MCIIOJIb30BaTh CJIEAYIOIIMEe METOJUYECKMe MaTepuaibl, M3JaHHble Kadenpoil B
3IIEKTPOHHOM BHJIE:

Kopanee C.M. MeToanyeckue yka3aHusl K BBINOJHEHHIO Ja0OPaTOPHBIX pabOT M KypCOBOTO
npoekTupoBanus . Onucanue gaboparopHoro-otiaagounoro kommiekca JIOK-1 (JIOK-2) .-CII6
2009

11.4. Meroauyeckue ykasaHus JUisi 00Y4arOIIMXCs IO MPOXOXKICHUIO CAMOCTOSTEIILHON
paboTsI

B XoJe BBINOJIHEHUS] CAMOCTOSITEIBHON PabOThI, 0OyUYarOIUICS BBIIOIHSIET PaboOTy IO
3a/IaHUI0 M [PH METOJMYECKOM PYKOBOJCTBE IPENojaBaTess, HO 0e3 ero HenocpeiCTBEHHOTO
y4acTHs.

B mporecce BBINOIHCHNUS CaMOCTOSATENBHOIH paboThl, y obydaromerocst Gopmupyercs
enecooOpasHoe IaHUPOBaHHE Paboyero BPEMEHH, KOTOPOE TO3BOMISAET MM Pa3BUBATh yMEHHUS
U HAaBBIKM B YCBOCHHH W CHCTEMATH3aLMH NPHOOPETAaEMBIX 3HAHHUM, 00ECIEYNBACT BBICOKHI
YPOBEHb YCIICBaEMOCTH B MEpPHOJ OOy4YEHHs, [IOMOraeT IOJYyYHTh HABBIKHA ITOBBIIICHUS
poeCCHOHANTBEHOTO YPOBHSI.

MeToAMUeCKUMH ~ MaTepuaiaMH,  HAlpaBiSIOM[MMH  CAMOCTOSTENIbHYIO — paboty
00y4arOIMXCsI SBISIFOTCS Y4eOHO-METOANYESCKUI MaTepral o JUCIUILIHHE.

11.5. Meroguueckue ykasaHus i1 OOYYAIOIIUXCSA MO MPOXOXKICHHIO TEKYIIEro
KOHTpOJIS yCIICBAEMOCTH.

Texymuii KOHTPOJb YCHEBAEMOCTH IpeIyCMaTpUBAaeT KOHTPOJIb KauyecTBa 3HAHHUU
0o0y4aromuxcs, OCyIIeCTBISIEMOro B TEUCHHUE CEMECTPa C LIEIbI0 OLCHUBAHUS XO/1a OCBOCHUS
JTUCHUTLUTHHBL.

11.6. Meroauueckue yka3aHusl JUIs OOYYarOIMXCSl 110 MPOXOXKICHUIO MPOMEKYTOYHOM
aTTeCTalMH.

IMpomexyroynast ~ arrecrauusi  OOy4YalOIIMXCS  MPEAyCMATPHBAeT  OLICHUBAHHE
MPOMEXYTOYHBIX ¥ OKOHYATENIbHBIX PE3yJbTaTOB 00ydYeHHs 10 aucuuiuinHe. OHa BKIIIOYAeT B
celst:

— oKk3ameH — (GopMa OUEHKH 3HAHMH, MOJNYYEHHBIX OOYYaIOIIMMCS B IPOLECCe
W3y4eHUs] BCCW JUCUMILUIMHBI MM €€ YaCTH, HABBIKOB CaMOCTOSTENILHOW paboThl, CIOCOOHOCTH
NPUMEHATh MX ISl PEIUCHHs NPAaKTHYSCKHX 3a1ad. DK3aMeH, KaK IPaBHIO, HNPOBOAUTCS B



nepuon 9K3aMEHAIIUOHHOW CECCHH | 3aBCpUIACTCS aTTECTAIlMOHHON OILICHKOU «OTIIMYHOY,
«XOpOouIo», «yAOBIECTBOPUTEIIBHO», «HEYJOBICTBOPUTECIBHO.

Jluct BHeceHUs! U3MEHEHUH B pabouyl0 POrpaMMy JHCIUILIMHbBL

JlaTa BHECEeHUS
HU3MEHEHH U
JIOTIOJIHEHUH.

ITonmuces BHECTIETO
HM3MCHCHHUS

ConeprxaHne U3MEHEHHU U TOMOIHEHUH

JaTa u Ne

MPOTOKOITA
3acejaHus
Kagenpsl

IToamuce
3aB.
kageapoit




