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AnHHOTAIUSA

JucuninHa « MUKPOTIPOLIECCOPHBIE CUCTEMBD) BXOAUT B 00pa30BaTENbHYIO POrpaMMy
BBICIIErO 00pa3oBaHUS — HPOrpaMMy CIELHAJIMTETa 10 HANpPABJICHUIO IOATOTOBKH/
creranbHocTH  09.05.01  «[IpuMeHeHre © OSKCIDTyaTalusi aBTOMATH3UPOBAHHBIX CHCTEM
CIEUATbHOTO Ha3HAYCHHs HAMpPaBICHHOCTH «ABTOMATH3HPOBAHHBIC CHUCTEMbI 00pPabOTKU
undopmanuu 1 ynpasieHus». Jucuuruinaa peanusyercs kadenpoit «Neldy.

JucuuninHa HaneneHa Ha (POPMUPOBAHKE Y BBITYCKHUAKA CIIEIYFOLIMX KOMITCTCHIIHI:

IIK-2 «CrocobeH OCyIIECTBIATh YIpaBIeHHE TPEOOBAHUSIMU KOHLENTYAIBHOTO,
(YHKIIMOHATBHOTO U JIOTHYECKOTO MTPOCKTUPOBAHKS WH(POPMAIIMOHHBIX CHCTEM CIECIHAIBLHOTO
Ha3HAYECHUS»

ConepxaHue IUCLUIUIMHBI OXBAaThIBA€T KPYr BOIIPOCOB, CBA3aHHBIX C METOJaMHU
MPOCKTUPOBAHHUSI U PEATN3al[MU CUCTEM Ha 0a3e COBPEMEHHON MUKPOMPOIIECCOPHON TEXHUKH.

IIpenogaBanue JAMCHMIUIMHBI IpeIycMaTpuUBaeT cleayromue (GopMbl  opraHu3aluu
y4eOHOTo Ipolecca: JISKIMH, Ja0opaTopHbIe padOTHI, CaMOCTOsATENbHAs paboTa CTyAEHTa,
KOHCYJIbTALMH1, KyPCOBOE MPOSKTHPOBAHUE

IIporpamMmoil AMCUMIUIMHBI HPEIyCMOTPEHBI CIICAYIOUIME BHUABI KOHTPOJS: TEKYILUMA
KOHTPOITb YCIIEBAEMOCTH, POMEKYTOUHAsI aTTecTanus B (JopMe 3K3aMeHa.

OOwiasi TPy/I0EMKOCTh OCBOCHHS JAMCUMIUIMHBI COCTaBISET 5 3a4eTHBIX eauHML, 180
YacoB.

SI3b1K 00yUEHHS IO TUCIUITITMHE «PYCCKHUN

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 MPOCKTHPOBAHUS M pEaln3alliid CHCTEM Ha 0a3e COBPEMEHHOIt
MHKPOIIPOIIECCOPHON TEXHHKH. TeopeTHdYeckasi 4acTh BKJIIOYAECT M3YYCHHE OJHOKPHCTAJIBHBIX
MHUKPOKOHTPOJIIEPOB, OCOOCHHOCTH MX apXUTEKTYphl U BHEMIHUX uHTEepdeiicoB. [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 AUCUMILIAHBI OOYYAOIIMIICS TOJDKEH 00JafaTh CIICIYOINME
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

I1K-2.3.1 3HaTh NpUHLMIIBI Pa3pabOTKU
XapaKTepPUCTHK BapHAHTOB KOHIIENTYaIbHON
apXHUTEKTYPhl CUCTEM CIIEIMAJIbHOTO Ha3HAUYEHHs

[IK-2 Criocoben

OCYHIECTBIIATH
Y I1K-2.3.2 3HaTh METObI IPOEKTUPOBAHUS
yIpaBiieHue
HHGOPMAIUOHHBIX CUCTEM
TpeOOBaHUAMHU
[IK-2.Y.1 ymeTb mI1aHupoBaTh MPOESKTHbIE
KOHIIENTYaJIbHOTO,
paboTel
IMpodeccuonanbHble | GyHKIMOHAILHOTO U
T1K-2.Y.2 ymeTh onpenensaTe cocTaB paboT 1o
KOMIIETEHIIUH JIOTUYECKOTO o
pa3paboTke TpeOOBaHUI U ONPEEIEeHUI0
NPOEKTUPOBaHUS 9
KJIFOYEBBIX CBOWCTB CUCTEMBI
UH(OPMALMOHHBIX
cHeTeM TIK-2.B.1 BnageTs MeTO1aMU IJIAHUPOBAHUS
MIPOEKTHBIX paboT
CIELMaIbHOrO
TIK-2.B.2 BnaseTs HABBIKAMH OTPEACTICHUS
Ha3HaYEeHUs

KJIFOYEBBIX CBOHCTB M OFpaHI/I'-IeHI/Iﬁ CUCTEM
CIICIMAJIbHOI'O HA3HAYCHUS

2. Mecro gucuumuHb B cTpykType OI1

JuciuriinHa MoXXeT 0a3UpoBaThCsl HA 3HAHUSX, PaHEe NMPUOOPETEHHBIX 00YYaIOMINMHUCS
IIPY U3YYCHUH CIEAYIOINX JUCIUITIINH!
— Uudopmaruxa
—  OcHOBBI IPOrpaMMHUPOBAHUS
—  TexHonorus nporpaMMHpOBaHUS
— IIporpammupoBaHue Ha sI3bIKaX BHICOKOTO YPOBHS
— TlporpammupoBanue Ha si3biKe Accembiepa
—  Opranmzanus 9BM u BEIYHCIUTEIBHBIX CUCTEM

3HaHUs, NOJIyYEHHBIE NPU W3YYCHWM MaTepHana JAHHON IUCLMIUIMHBI, MMEIOT Kak
CaMOCTOSTENILHOE 3HAUCHUE, TAK U MOTYT HCII0JIb30BAThCS IIPH U3YYCHUH APYTUX AUCIMIUINH:
— CeTteBble TEXHOJIOTUI
— Ceru OBM u TenekoMMyHHKaLUU




3. OOBEM U TPYIOEMKOCTh TUCIUTIIHHBI
Jlarubie 00 00meM 00beMe TUCHUILIMHBI, TPYAOSMKOCTH OTICIbHBIX BHIOB Y4eOHOI
paboThI 10 JUCUHUILIHHE (M pacipe/ienieHne ITON TPYJOEMKOCTH 110 CEMECTPaM) TPEACTABICHBI B

Tabiune 2.
Tabauua 2 — O0bEM U TPYAOEMKOCTb JUCLUIIINHEL
. TpyI0eMKOCTb 110 CeMeCTpam
Bun yueGHoit paboThl Bcero NG No7
1 2 3 4

Obwan mpyooemkocms oucyunIuHLL, 5/ 180 4/ 144 1/36
3E/ (4ac)
H3 nux uacoe npakmuueckoii 0020MoeKu 34 17 17
Ayoumopnuie 3anamus, BCETO 4ac. 68 51 17
B TOM UHCIIE:

nexumu (J), (vac) 34 34

npakTHueckue/ceMunapekue  3anarus  (I13),

(1ac)

naboparopusie pabotsi (JIP), (uac) 17 17

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

9K3aMeH, (Jac) 27 27
Camocmoamenvhas padoma, Bcero (dac) 85 66 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

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

Pasnensl, Tembl nucuuniausel | Jleknuu n3(C3) |JIP KII CPC
(gac) (gac) (gac) (gac) (uac)
Cemectp 6
Pa3gen 1. OnHoKpHUCTaIbHBIE 2
MHKPOKOHTPOJIIIEPHI
Tema 1.1 O630p pbiHKa 8-pa3psHbIX
OJTHOKPHCTAIBHBIX
MHKPOKOHTPOJUIEPOB

Tema 1.2 OnHOKpHUCTAIbHbIE
MHKpPOKOHTpOIIIepsl Microchip
Technology

OG6sacTH IPUMEHEHUS

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

Tema 8.1.Peructpsl od1iero
HasHayenus PIC16F87x

Tema 8.2 Peructpsl cienuaisHOTO
HasHayenust PIC16F87x

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

Pa3gen 2. OnHokpHUCTaIbHBIE 8-1 2
pa3psiIHbIE MUKPOKOHTPOJIIEPHI

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

Pa3nen 8. PaGoTta c aHanoroBsiMu
CHIHAJIAMH.

Tema 8.1 Komnoparopst

Tema 8.2 MuorokanassHblid AL

HUroro B cemectpe:

34

66

Cewmectp 7

Paznen 3.0 1HOKpHCTANBHBIN 4 8
mukpokoHTposuiep PIC16F84

BeinonHeHne KypcoBoro npoekTa




Hroro B cemectpe:

17 19

Hroro:

34 0 17 17 85

4.2. CopepxaHue paszeioB U TEM JICKINOHHBIX 3aHATHH.
CozepxaHue pa3/enoB 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 poiHKa 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,
9KCIUTyaTally, TUIT KOPITyca, CIICIUaJIbHBIE JOIIOJHUTEIILHBIC
0003HaueHHs . Y CI0BHOE 0003HAYEHHE HA TIPHHIUITHATIBLHON CXEMe.
OcHOBHBIE OHATHS. XapakTepucTHkH pazmepa O3V, I13Y,
EEPROM, makcumanbHasi 1 MUHUMAIIbHAS! 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 ‘




Tabmuna 8— [lepeueHb MEYATHBIX M 3JICKTPOHHBIX y4eOHBIX M3IaHUI

HIudp/
URL agpec

Bubnuorpadudeckas ccbuika

KonnyecTBo 3K3eMILIsSIpoB B
OHOIHOTEKE
(KpoMe 3IIEKTPOHHBIX IK3EMILISIPOB)

004.312 4
92

Suenxos, B.C. MUKpOKOHTPOJIIEPHI
MicroChip: npakTHueckoe pyKoBOACTBO/
B.C. fuenxos. — 2-e u3a.. — M.: I'opsiuas
muausg — Tenexom, 2008. — 280c.

2

004.312.46
BI19

Bacunnes, A.E. MUKPOKOHTpOJUIEPEIL.
Pa3paboTka BCTpanBaeMbIX MPUIIOKECHUIL:
VYuebHoe nocobue/ A.E. Bacuibes; .-
Ilerep0. roc. monutexH. yH-1. — CII6.: U3x-
Bo CIIGI'TIY,2003. - 211 c.

17

MKOCTb, (4ac) paszmena
/i JMCLUTIIMHBL
CemecTtp 6
MPLAB —cpena  pa3paboTKu IporpamMm JUIst 4 1,2
MHKPOIIPOLIECCOPHBIX CUCTEM.
Apxutexrypa PIC16F84. OcHOBHbIE TIPAEMBI 4 1,3
POrPaMMUPOBAHUSL.
Apxurektypa PICI6F84. BriBog wuHpopmanuu Ha 4 34
cBeroanozbl. Onpoc KHOIOK.
[IpepriBanusi. 4 5
JlMHaMu4ecKas MHIAMKALUS. 4 3,5
onmporpammbi-mMaccusbl. ASCII kon cumBoIa. 4 4
BeiBom ~ mHpOpManmmK  HA  CEMHCErMEHTHPOBAaHHBIM 4 5,6,7
UHIMKATOP.
Turmel nocne10BaTeIbHBIX HHTEPHEHCOB. 2 6
Cas13p c NIePCOHATILHBIM KOMIIBIOTEPOM o 4 6,7,8
0CJIeJOBATEILHOMY UHTEpdeiicy.
Bceero: | 34

004 M 12

Marpa, }0.C. MUKpOKOHTpPOJLIEPHI CEPUU
8051 : mpaktuueckuii moaxon/ 10.C. Marna.
— M.: IMK Ilpecc, 2008. — 228 c.

4.5. KypcoBoe IpOeKTHPOBaHHe/ BBHIIOIHEHNE KYPCOBOIl pabOThI

Ilenp KypcoBOro mpoeKTa:

BsInonHeHre HHANBUYaIbHOTO IPOEKTHOTO 3a1aHus 10 TeMe: «Pa3zpaboTka U oTnagka
B3aHMOJICHCTBUS MUKPOIIPOLIECCOPHOI CUCTEMBI C Pa3IMYHbIMU BHJAMH HCTOUHUKOB

nHpopManyy U uHTEpdeiicos (ykazats THI HHGOpMauy U HHTepdeiica)». Hanpumep,
«Pa3paboTKa 1 OTJIa[IKa CHCTEMBI BBOZA

IIpumepHbIe TeMbl 3aJaHU HAa KypCcOBOMH MPOEKT npuBeeHs! B pazaene 10 PIT/.

4.6. CamocrosiTenbHast paboTa 00y4aromuxcst

Buzpr camocTosTennsHOM paboThI U €e TPYA0EMKOCTh MPUBEICHBI B TabHIIE 7.

Tabmuma 7 — Bunsl caMmocTosITeNnbHON paboThL B €€ TPYJOSeMKOCTh

Bup camocrositenbHON paboTh Bzzzo’ Cemecrtp 6, gac Cemectp 7, uac
1 2 3 4
H3ydeHne TeopeTHiecKoro MaTepuania
7 7
gucuuminabl (TO)
Kypcosoe npoekruposanue (KII, KP) 19 19
IMoaroroBka K TeKylieMy KOHTPOJIIO 24 24
ycneBaemoctu (TKVY)
Bcero: 50 31 19

S. TlepedeHb yueOHO-METOIMUECKOTO 00eCTICUeHHUS
JUISL CAMOCTOSTENBbHOM pabOThI 00YYArOLINXCS IO UCHHUILIHHE (MOYJII0)
V4eOHO-METOANYECKIE MAaTePHAaNBl ISl CAMOCTOSATEIBHOM PabOThl O0YYArOIIMXCS YKa3aHbl B
ma. 7-11.

6. IlepedeHb MeYaTHBIX U ANEKTPOHHBIX YUEOHBIX U3AaHHI
IlepeueHp neyaTHBIX M AJICKTPOHHBIX YYEOHBIX W3aHUN IPUBEICH B Tabnuie 8.

004.3 E 26

EBctudees, A.B. MukpokonTtposiepst AVR
cemeiictsa Tiny u Mega ¢pupmsr ATMEL/
A.B. Escrudees. — 4-¢ uzn.. — M.: JOJIDKA-
XXI,2007. - 560 c.

—

004.31 52

I'magmreitn, M.A. MUKpOKOHTpOJLIEPHI
cmemanHoro curaana C805 1 Fxxx ¢pupmbt
Silicon Laboratories u uX npuMeHEHHE :
OIIMCAaHKE allTOPUTMOB Urporpamm / M. A.
I'magmreiin. — [Iporp.. - M.: JIOADKA-
XXI, 2008.

Kosanes C.U. MeToanueckue ykazaHus K
BBINOJHEHHIO J1abopaTtopHbix pabdor (JI.P.1-
JI.P.9). 2012r.

DJIeKTPOHHBIN pecypc Kadeaps

Kosanes C.H. MeToauueckue ykazaHusi K
BBINOJIHEHHIO KypCOBBIX pabot (Onucanue
11a60PaTOPHOTO OTIIAIOYHOTO

KoMILIeKca). YueOHoe mocobue B
anexkTpoHHOM Buze. 2008r.

DJIeKTpOHHBII pecypc Kadeapsl

004.312 3-16

Baen, H.W. Paguomo0OuTenbekue
KoHCTpykuuH Ha PIC-
MHKpOKOHTpotepax.ku.4/H.U. 3aen. —
Kues: MK-Ilpecc, 2008. — 336 c.:

681.511
(TYAIT)YTIT9

[IpoexTnpoBanue cpeacTB KOHTPOIS U
JMAaTHOCTHKHU C 3JIEMEHTaMHU BBICOKOMN
HHTErpanuy: MeToanyecKue yKa3aHus K
BBINOJIHEHHIO JTabopaTopHbIx pabor / C.-
Ietep6. roc. yH-T a9pOKOCM.
npubopoctpoenus; Coct. C. U. Kosanes, B.
A. T'ony6xkos. - CI16.: PO I'VAIL, 2005. -
22 c.: puc., TabI1..
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C71 Crnepanckuii, B. C. CurnanbHele 20
MHKPOIIPOLIECCOPBI M MX NPHMEHEHHE B
CHCTEMaXx TEIeKOMMYHHKAIMI U
3JIeKTPOHUKH: yueOHoe mocobue/ B. C.
Cnepanckuii. - M.: 'opsiuast tunus -
Tenexom, 2008. - 168 ¢

10.1. CoctaB OLEHOYHBIX CPEIACTBIUIS IIPOBEIACHHS IPOMEXYTOUHOH aTTecTalun
00y4aroUMXcs M0 JUCHUIUIMHE TpUBeIeH B Tabmuie 13.
Ta6auna 13 — CoctaB OLIEHOYHBIX CPEJCTB ISl IPOBEICHHS IIPOMEXYTOUHOM aTTecTaluu

Bup HpOMC)KyTO'—IHOﬁ aTTCCTallun HepequL OLCHOYHBIX CPEACTB

OKk3aMeH CnHcoK BOIIPOCOB K DK3aMEHY

7. TlepedyeHb dIEKTPOHHBIX 00Pa30BaTENIbHBIX PECYPCOB
HH(OPMAIIMOHHO-TENIEKOMMYHHUKAIIMOHHOM ceTh «HTepHET»
TepeueHnb INEKTPOHHBIX 00pa3oBaTeIbHbIX pecypcoB HUH()OPMALHOHHO-
TEJICKOMMYHHKAIMOHHON ceTd  «VIHTepHeT», HEOOXOMMMBIX JUIi OCBOCHHS JHCLMILTHHBI
npuBe/icH B Tabnuie 9.

BrinonHenue KypcoBoro npoexkTa DkcnepTHasi OlleHKa Ha OCHOBE TPEOOBaHMH K
COIEPXKAHUIO KypCOBOI'O ITPOEKTA.

10.2. B kadyecTBe KpPHTEPHUCB OICHKH YPOBHS CGHOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETCHIIMH O0Y4YaroIMMHKCS TMPUMEHSETCsS S5-0ajbHasi IIKala OLUEHKH CHOPMUPOBAHHOCTH
KOMIIETCHIIMi1, KOTOpas IpuBeieHa B Tabiuue 14. B Teuenne cemecTpa MOKET UCIIONIB30BATHCS
100-0annpHast — mKama — MOMAYJIbHO-PEHTHHTOBOW  CHCTEMBI  YHHBEPCHTETa,  IpaBUia
HCIIONBb30BaHUSI KOTOPOH, YCTAHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJIbHBIM HOPMATHBHBIM aKTOM
I'YAIL
Tabnuua 14 —Kpurepun ouieHKH YpOBHsI CHOPMHUPOBAHHOCTH KOMITETCHIIMI

Tabmuua 9 — IlepeueHb 9JIEKTPOHHBIX O0Opa30BATENbHBIX PECYPCOB HH(MOPMALMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTu «HTepHeT»

URL agpec HanmenoBanue
www.microchip.ru Microchip Technology.

8. IlepeueHb MHPOPMALIMOHHBIX TEXHOJIOTHI
8.1. Ilepeyenr nporpaMMHOro oOOECIEUCHHs, HCIOIb3YEMOTr0 IIPH OCYLICCTBICHUU
00pa30BaTeIbHOrO MpoLecca Mo JUCLUILIHHE.
IlepedeHp UCTONB3yEMOTo MPOrPAMMHOr0 obecieueH s npeacTasieH B Tadbmuie 10.

Ta6nuia 10— Ilepederp nporpaMMHOro obecreueHu s

Nen/m | HaumeHnoBauue
1 nporpamma ormiagauk Microchip MPLAB 8.5 — 6ecrinaTHast 11 y4eOHBIX Henel
1 OC Windows XP u Bbine
2 IMaker MS Office
8.2. Ilepeuenn MH(POPMAIMOHHO-CITPABOYHBIX CHCTEM,HCTIONIb3YEeMbIX npu

OCYLIECTBIICHUH 00pa30BaTEIbHOIO MPOLECCa 110 AUCHUILINHE
IlepeyeHb HCMONB3yeMbIX HH(DOPMAIIMOHHO-CIIPABOYHBIX CHCTEM IIPEACTABIEH B
Tabnume 11.

Tabauua 11— INepeyeHb HHGOPMALIMOHHO-CIIPABOYHBIX CHCTEM

Ne /it HaumenoBanue

He npexycmotpeno

9. MartepuanbHO-TeXHUUYECKas 0a3a
CocraB  MaTepHaIbHO-TEXHMYECKOH 0a3bl, HEOOXOMUMOHW s  OCYIIECTBIICHHUS
00pa30BaTeIbHOrO MpoLecca Mo JUCLMILTHHE, IPEACTaBIIeH B Tabnuuel 2.

Tabmuma 12 — CocraB MaTepHaIbHO-TEXHUIECKOM 0a3bl

Ne HaumeHoBaHHe cOCTaBHOW YacTu Howmep ayauropuu
/o MaTepualibHO-TEXHUYECKOW 0a3bl (Tpr HEOOXOTUMOCTH )

JleximonHast ay iuTopus

OISI?;:;I; iﬁ?ﬁiﬂm XapakTepucTrka chOpMHUPOBAHHBIX KOMITCTCHIIUI
— oOyuarouuiicsi TayOOKO M BCECTOPOHHE YCBOWIJI IIPOrPaMMHBIi
Marepuait;
— YBEPEHHO, JIOTHYHO, OCIEI0BATEIbHO U TPAMOTHO €r0 M3J1araerT;
COTIIHHOY — ONMHUPAsCh HA 3HAHUS OCHOBHOW M JOMOJHHUTEIHHON JIUTEPATYPEL
GAITCHOY TECHO NPHBS3bIBACT YCBOCHHBIC HAYUYHBIE MOJOKEHHUS C NPAKTHYECKOM
JIeATeIbHOCTBIO HAIPABIICHHUS;
— yMeJi0 00OCHOBBIBAET U apIyMEHTHPYET BbIBUTaCMbIC UM H[ICH;
— JIeJIaeT BLIBOJILI U 0000IEHNS;
— cBOOOJIHO BJIAJICET CHCTEMOI ClICHHATN3UPOBAHHBIX ITOHSATHI.
— obyyarouiuiicss TBepI0 YCBOMJI POrPaMMHbIIl MaTepHall, IpaMOTHO U
[0 CYLIECTBY M3JlaraeT ero, ONMpasCh Ha 3HAHHUS OCHOBHOM
JIUTEPATYPBI;
«xopomo» — HE JIOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEH; 3
— YBA3BIBACT YCBOCHHBIE 3HAHUS C TNPAKTHYECKOH JESTEIbHOCTBHIO
«3a4TEHO»
HAaIpaBJICHUS;
— apryMEHTHPYET Hay4YHbIE MOJIO0KEHHS;
— JIeJIaeT BBIBOJIBI U O0OOIIICHS;
— BIIaJIeeT CHCTEMON CIIeUATN3UPOBAHHBIX TTOHSITHIH.
— 00yJarOIMIACS YCBOWIJI TOJIBKO OCHOBHOM MPOrPaMMHBIH MaTepHa,
[0 CYLIECTBY H3JIaraeT €ro, OMUpasCh Ha 3HAHHS TOJBKO OCHOBHOM
JIUTEPATYPBI;
— JIONYCKAeT HEeCYILECTBEHHbIC OLIMOKH U HETOYHOCTH;
«YZIOBJICTBOPHUTEIILHOY N
GAITCHOY — HCTIBITHIBACT 3aTPyIHEHHS B IPAKTHYCCKOM NPUMEHEHHH 3HAHUI
HaIpaBJICHUS;
— c1ab0 apryMEeHTHPYET HaY4HbIC TTOJI0KCHUS;
— 3aTpyaHsieTcs B JOPMYIMPOBAHUH BHIBOJIOB M 0000IICHUIT;
— YaCTHUYHO BJIAJICCT CUCTEMOH CIELHATM3UPOBAHHbBIX ITOHSITHM.
— obyyaromuiicss He YCBOWJI 3HAYMTEIBbHOM YacTH MPOrPaMMHOIO
Marepuana;
— JOIyCKaeT  CyLIECTBEHHbIE  OMIMOKM W HETOYHOCTH  IIPU
«HEY/IOBJIETBOPHUTEIILHO ;
HE 3AUTCHOY paccMoTpeHuH poblieM B KOHKPETHOM HaIpaBJICHHHY; 3
— HCIIBITHIBAET TPYJHOCTH B NPAKTHYECKOM NPUMEHEHUH 3HAHUH;
— HE MOXXET apryMEHTHPOBATh HAYYHBIC [TOJIOKCHHS;
— He HOPMYJIHPYET BHIBOJOB M 000OIICHHUI.

2 | KommnbloTepHslii Ki1acc

10. OueHouHble cpecTBa I MPOBEACHNUS IPOMEKYTOTHOH aTTeCTAIIH

10.3. TunoBble KOHTPOJILHBIC 33aHUS WIIH UHBIC MAaTEPHAIIBI.
Bomnpocs! (3agaun) 1uis 9K3aMeHa MpejcTaBieHbl B Tabmuie 15.




Tabmuma 15 — Bonpocs! (3a1aun) a1 5K3aMeHa

| YueOGHBIM IUIAaHOM HE NPEeyCMOTPEHO

Ne /it

ITepeueHb BOIPOCOB (3a/1a4) JUIs SK3aMeHa

—

O630p PbIHKA 8-n Ppa3pAAHBbIX OJHOKPUCTAJIbHBIX MUKPOKOHTPOJJIEPOB

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

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

1 Yacts 1. Beibop B MeH10. 2 spyca. [lepBeii- 5 31-T0B, BTOpoi — 3 a11-Ta.
ITocne BbIOOpa HIDKHETO YPOBHS — 3BOHOK. T.e. MPUMEPHO KaK B COTOBOM
TenedoHe. (HampuMep: B EPBOM sipyce 5 haMuinii, BO BTOPOM sipyce — JUist
kaxaoi pamunmu 3 Tenedona (xom., pad., Mo6.), BeIOOp TenedoHa —
MMHTALUS TEJl. 3BOHKA)

Yactb 2. CoxpaHeHHE BO BHELIHEH SHEPrOHE3aBUCUMOM TaMsITH
MPOMEXYTOUYHBIX IaHHBIX U MOCJIETHEr0 Pe3yybTaTa paboThl IPOrPAMMBI.
CBs13b € BHEIIHEH MaMAThIO — 10 npoTokomy 12C.

2 Yacte 1. BRomuTCs HmiecTHaaIaTepHuHOE YUCIIO B BepxHeil ctpouke. [1pu
Ha)kaTHUY Ha KHOIIKY-OKOHYaHUE BBOJIA U B HIDKHEH CTPOKE JOJDKHO
nosiBUTCs 10-MYHOE YHCII0, paBHOE BEPXHEMY .

UYacte 2.CoxpaHeHH€e BO BHEIIHEH YHEPrOHE3aBUCUMON MTaMATH
MPOMEXYTOUYHBIX IaHHBIX U MOCJIEHEr0 Pe3ysbTaTa paboThl IPOrPaMMBI.
CBsI3b C BHEIIIHEH MaMsAThI0 — 110 ipotokoiy 12C.

3 Yactp 1. Peknama — oprann3oBath O€ryIlyl CTPOKY. l-s KHOIKa
YIpaBIseT HalpaBJICHUEM Oera , KH.2 — IIepeBOJUT CTPOKY BBEPX HJIM BHH3,
3-51 KHOTIKA PEXXUM IUKJINIECKOTO CIABUTA, KOTa ABE CTPOKH 00BEIUHIIOTCS
B OJIHY JUIMHHYIO 32-X CUMBOJIBHYIO CTPOKY, 110 KOTOPOH IIUKJINYECKH
JIBIDKETCS pEKJIaMHAs! CTPOKa.

Yacte 2.CoxpaHeHHE BO BHEITHEH SHEPTOHE3aBUCUMOI MaMATH
HNPOMEXYTOUYHBIX IAaHHBIX U MOCJIEIHEr0 Pe3yybTaTa paboThl IPOrPAMMBI.
CBs13b € BHEIIHEH MaMAThIO — 10 mpoTokomy 12C.

4 Yacte 1. BBoa u mpeobpa3oBaHue IBOUYHOTO YKCIa (B IEPBOI CTPOKE) B
JIeCITUYHOE (BO BTOPOH CTPOKE)

Yacts 2. CoxpaHeHHe BO BHEILIIHEH SHEProHe3aBUCUMOM MaMsITH
HNPOMEXYTOUYHBIX IaHHBIX U MOCJIETHEr0 Pe3yybTaTa paboThl IPOrPAMMBI.
CBs13b € BHEIIHEH MaMAThIO — 10 npoTokomy 12C.

5 UYacrts 1. [IpousBenenne aByx urcen. BBoa mepBoro uucia B mepBoii CTpoKe,
BTOPOTO - BO BTOPOIi, pe3yibTaT — Bo BTopoi. Ecnu pe3ynbraT He
IIOMEII[AETCS BO BTOPYIO CTPOKY - 3BOHOK.

Yacte 2. CoxpaHeHHE BO BHELIHEH YHEProHE3aBUCHMON ITaMsITH
HNPOMEXYTOUYHBIX IaHHBIX U MOCJIETHEr0 Pe3ysbTaTa paboThl IPOrPaMMBI.
CBs13b € BHEIIHEH MaMAThIO — 10 npoTokomy 12C.

2 CemeiicTBa 0THOKPHCTAIBHBIX MUKPOKOHTPOJLIEpoB (upmbl Microchip
Technology. OcuoBHblie apamerpsl PIC-koHTposLIEpOB

3 YcnoBHble 0603Hauyenust PIC-koHTposuiepoB

4 0630p apxurektypsl PIC16F84

5 YcnoBHoe o6o3nayenue PIC16F84. HasHaueHue BHIBOIOB.

6 Crioco0b! popmupoBanus TakToBo yactotsl it PIC16F84

7 Crpykrypa koHpurypaunonsoro ciosa PIC16F84

8 Crpykrypa onepatuBHoii mamsitiu PIC16F84

9 Peructp STATUS PIC16F84

10 Peructp OPTION PIC16F84

11 Cucrema komany PIC16F84

12 Pabota c maccuBamu B noctosiuHoM mamsitu PIC16F84

13 Pabota ¢ maccuBamu B oneparuBHoi namsiti PIC16F84

14 Makpocs! B accembiepe PIC16F84

15 Mmuranus BHeIHUX coObITHIi B MPLAB

16 Mexanusm npepoiBanuii B PIC16F84

17 Peructp INTCON B PIC16F84

18 Tumel copocos B PIC16F84

19 Pabota c srepronesaBucumoii mamsiteio B PIC16F84

20 Pa6ora PIC16F84 B pexxume Sleep

21 Opranu3anys aCHHXPOHHOI MOCIIeA0BATENBHOM Nepeiaun JaHHBIX IS
PIC16F84

22 OcHoBHBbIe XapakTepuctuku cemerictBa PIC16F87x

23 Baytpennsis crpykrypa PIC16F87x

24 Omnucanne BeiBog0B PIC16F87x

25 Opranusanus namsaru [13Y PIC16F87x

26 Opranmsanus namsta O3Y PIC16F87x

27 Peructp STATUS PIC16F87x

28 Peructp OPTION PIC16F87x

29 Peructp INTCON B PIC16F87x

30 Ocobennocty BeinojHeHns koManasl GOTO B PIC16F87x

31 Ocobennocty BeinojHenns komanasl CALL B PIC16F87x

32 Pat6ora Taiimepa-cuerunka TMRO B PIC16F87x

33 Pabora Taiimepa-cuerynka TMRO B PIC16F84

34 Pa6ora Taiimepa-cuerunka TMR1 B PIC16F87x

35 Pabora Taiimepa-cuerunka TMR2 B PIC16F87x

36 Crpykrypa KoHpurypanuonsoro ciosa TICON

37 Crpykrypa koHpurypanuonsoro ciosa T2CON

38 Pexumbl pabotst CCP-moynst

39 Pexxum Capture CCP-monyns

40 Pesxxum Compare CCP-monynst

41 Pexxum PWM CCP-monynst

42 Opranu3anys aCHHXPOHHOU mocienoBarenbHocTd nepenaun B PIC16F87x

Bomnpocs! (3agaun) muist 3auera / qud¢. 3adera npeacTaBieHsl B Tabnuie 16.
Tabnuna 16 — Bonpocs! (3agaun) s 3auera / qudd. 3agera

Ne /it

[epeuenp BonpocoB (3a1a4) s 3a4era / audd. 3auera

6 Yacte 1. YnopsaounBanue nudp B ctpoke. MicxoaHoe 4ucio (1ecsaTuaHoe)
BBOJMTCS B BepxHeii crpoke. [1o OKOHYaHHH BBOJA B HIDKHEH CTpOKE
HOSBISIETCSL YIIOPSIIOUSHHBIH Ha0Op 1P 3TOro yKcna. (JOIL. 3a1aHue -
BBIOPOCHTD OJIMHAKOBBIC IU(PPHI)

Yactp 2. CoxpaHeHHE BO BHEIIIHEH JHEProHEe3aBUCHUMOM MaMsITH
MPOMEXKYTOUYHBIX JIAHHBIX U MMOCJIEHEr0 pe3yybTaTa paboThl IPOrpaMMBI.




CBs13b C BHEIIHEH MaMAThIO — 10 npoTokomy 12C.

UYactp 1. BeiBoautcs crpoka “BOSS” B cepenune BepXHEl CTPOKH.
KHonkamu oCyIecTBiISeTCs CABUT CTPOKH B YETHIPEX HarpaBieHusx. Bee
CIBHTH IIUKIMYECKHUE.

Yacts 2. CoxpaHeHHE BO BHEUTHEH SHEPrOHE3aBUCHMON ITaMSTH
MPOMEXKYTOUYHBIX IAHHBIX U MOCJIEIHEr0 Pe3ysIbTaTa paboThl IPOrPaMMBI.
CBsI3b C BHEIIIHEW MaMsThI0 — 110 nipotokoiy 12C.

CBs13b € BHEIIHEH MaMAThIO — 10 npoTokomy 12C.

Yacte 1. BBonuTcs 4ncio, KOTOpOe PaCLEHUBACTCS KaK IECITUYHOE
3naueHune ASCII — xona (B nuntepsane 30..50). Ha BTopoii cTpoke
0TOOpakaeTcsi CHMBOJI C TAKMM KOZIOM. MOKHO BBOANTH HECKOJIBKO YHCETT
MOAPS, TIPY 9TOM BCE, YTO paHee BBIBEICHO, CIBUTACTCS BIIPABO.

Yactp 2. CoxpaHeHHE BO BHEITHEH SHEPrOHE3aBUCUMOI aMSsTH
MIPOMEXKYTOUHBIX IAaHHBIX U MTOCJIEHEr0 pe3yibTaTa padoThl IPOrpaMMBbl.
CBs13b C BHEIIHEH MaMATHIO — IO TipoTokomy 12C.

14

UYacts 1. BomsiTes nBa uncna. [lepBoe — B BepxHeil cTpoke — BTOpoe — B
HIKHeit. TpeOyeTcst onpeaeanTb, MOXKHO JIH BTOPOE MONYYUTh U3 IIEPBOTO
nepecraHoBkoii uudp. Eciu 1a — 3BoHOK.

Yactb 2. CoxpaHeHHE BO BHELIHEH SHEPrOHE3aBUCHMOM TaMsITH
OPOMEKYTOYHBIX JAHHBIX U MTOCJACIHETr0 Pe3yabTaTa paboThl IPOrPaMMBL.
CBsI3b C BHEIIHEH MaMsAThI0 — 110 ipotokoiy 12C.

Yacts 1. B BepxHeii crpoke BeIBoAUTCA (Ppasa (Jirobast - IPpUIyMaTh CaMUM).
KHomkamu Kypcop IOABOAUTCA NOA HYXKHYI0 OYKBY, KOTOpas IIpH ee BEIOope
OITyCKAaeTCs Ha HIDKHIOIO CTPOKY M CIIBUTAETCs BILIOTHYIO K JIEBOMY Kparo (K
paHnee BbIOpaHHBIM OykBaM), T1€ GOpMUpYETCsI CIIOBO U3 BLIOPAHHBIX OYKB.
Yactb 2. CoxpaHeHHE BO BHELIHEH SHEPrOHE3aBUCUMOI aMsATH
HPOMEKYTOUHBIX JIaHHBIX M TOCICIHEr0 pe3ybTaTa paboThl IPOrPaMMBI.
CBs13b C BHEIIHEH MaMAThIO — 10 npoTokomy 12C.

15

UYacts 1. BBonsTcs nBa uucina. [lepBoe — B BepxHeil cTpoke — BTOpoe — B
HKHEW. TpeOyercst onpeaennTh, MOXKHO JIX BTOPOE MOJY4UTh U3 IIEPBOTO
3epKabHBIM OTPAKESHUEM MOCIIEIOBATEILHOCTH LUdp. (HaIpUMep : yucia
127556 u 655721 - 3BOHOK)

Yactp 2. CoxpaHeHHE BO BHEITHEH SHEPrOHE3aBUCUMOM MaMsATH
MIPOMEKYTOYHBIX TAHHBIX U MOCJIEHEr0 Pe3yJibTaTa padoThl IPOrPaMMBL.
CBsI3b € BHEIIHEH MaMAThIO — IO TipoTokomy 12C.

10

Yacte 1. BBonuTcs mectHaanaTepuuHOe YUCIO B BepxHel crpouke. [Tpu
Ha)KaTHU Ha KHOIKY-OKOHYaHHE BBOJIA U B HIDKHEW CTPOKE MOSBIISETCS
JIBOMYHOE YHUCIIO, PABHOE BEPXHEMY.

Yactp 2. CoxpaHeHHE BO BHEIIHEH SHEPrOHE3aBUCHMOM MaMsITH
MPOMEXKYTOUYHBIX IAHHBIX U MOCJIEIHEro Pe3ybTaTa paboThl IPOrPaMMBI.
CBsI3b C BHEIIIHEW MaMAThI0 — 110 npotokoiy 12C.

Yacts 1. BBogsTcs uncno B BepxHeit ctpoke. Bo Bropoit cTpoke Hano
BBIBECTH COOOIICHHUE - TPOCTOE 3TO yucio win HeT. (Hucmo <999.
Vcnonp30BaTh CIUCOK MPOCTHIX YKced 10 31 v MpoBEepATh UX Kak JAEIUTENN
BBEJICHHOT'O YHCIIa.)

Yacts 2. CoxpaHeHHE BO BHELIHEH SHEPrOHE3aBUCUMOM aMsATH
HMPOMEXYTOUYHBIX JIaHHBIX U MOCJIETHEr0 Pe3ysbTaTa paboThl IPOrPaMMBI.
CBs13b € BHEIIHEH MaMAThI0 — 0 IpoTokomy 12C.

11

Yacts 1. BBoguTcs mectHaanaTepuuHoe YUCIO B BepxHel ctpouke. [Tpu
Ha)KaTUHU Ha KHOIIKY-OKOHYaHME BBOJIA U B HIDKHEH CTPOKE MOSBIISETCS 8-
PHYHOE YHCIIO, PABHOE BEPXHEMY.

Yactp 2. CoxpaHeHHEe BO BHEIIHEH SHEProHe3aBUCHMOM aMATH
MIPOMEXKYTOUYHBIX IAaHHBIX U MOCJIEHEr0 pe3yJibTaTa padoThl IPOrpaMMBbl.
CBs13b C BHEIIHEH MaMATHIO — 110 npoTokoiy 12C.

17

UYacts 1. Tect peakiuu yenoseka. C momMouipio reHepaTopa
IICEBJIOCITyYalHBIX YMCEJT OPraHU30BATh BBIBOJI CIIyYallHBIX JIBOMYHBIX YHCEI
B BEPXHIOIO CTPOKY. Bpems ¢ukcannm uncna — 1 cex. 3a 310 Bpems Hazl0
OIPEe/IeNTUTh YETHO HJIM HeT YUCIIO eIMHUILL B YUCIIe M HaXKaTh OJIHY U3 IBYX
KkHOMOK. [Ipu HempaBUIBLHOM HaXaTUU — 3BOHOK. Bo BTOpOIi cTpoke
BBIBOJISITCS YMCJIA TTPABMIIBHBIX U HENPABUIBHBIX HAXKATHH.

Yacte 2. CoxpaHeHHE BO BHELIHEH YHEProHE3aBUCHMON ITaMsITH
MPOMEXYTOUYHBIX IaHHBIX U MOCJIETHEr0 Pe3yybTaTa paboThl IPOrPaMMBI.
CBsI3b € BHEIIHEH MaMAThIO — 10 npoTokomy 12C.

12

Yactp 1. BBoguTCs BocbMepHYHOE YUCIIO B BepXHEl ctpouke. [1pyu HaxkaTnm
Ha KHOIIKYy-OKOHYaHHE BBOJIa U B HIDKHEH CTpoKe nosBisiercs: 10-maHoe
YHCII0, PABHOE BEPXHEMY.

Yactp 2. CoxpaHeHHEe BO BHEIIHEH dSHEProHe3aBUCHMOM aMATH
IIPOMEXKYTOUHBIX JaHHBIX U ITOCJIETHEr0 pe3ysibTaTa padoThl IPOTrPaMMBI.
CBs13b C BHEIIHEH MaMATHIO — IO TipoTokomy 12C.
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UYacts 1. Tect peakiuu yenoBeka. C momMoluipio reHepaTopa
IICEBAOCITyYaliHbIX YHCEJl OPraHU30BaTh CIIy4aiiHbI BHIBOJ| CJIOB “JeBas
KHONKa” ¥ “npapas kHomnka”. Bpewms nokasa ciaosa — 0.5 cek. 3a 310 BpeMst
HaJI0 HaXKaTh OHY U3 ABYX KHOMOK. [Ipy HeNmpaBMIbHOM Ha)KaTUH — 3BOHOK.
Bo BTOpOI#1 cTpOKE BBIBOJATCS UKCIIa MPABUIBHBIX U HEMPABUIBHBIX
HaXkaTuil.

UYacts 2. CoxpaHeHHE BO BHEIIHEH YHEPrOHE3aBUCHMOM MaMTH
HNPOMEXYTOUYHBIX IaHHBIX U MOCJIETHEr0 Pe3yybTaTa paboThl IPOrPAMMBI.
CBsI3b C BHEIIHEH MaMAThI0 — 110 nipotokoiy 12C.

13

Yacts 1. BBoguTCs BOCBMEPHYHOE 4YHUCIIO B BepxHel crpouke. [Ipu
Ha)KaTHU HAa KHOIIKY-OKOHYaHUE BBOJIA U B HI)KHEN CTPOKE HOSIBIAETCS
TPOMYHOE YMCJI0, PaBHOE BepxHeMy. Eciin He nomelaercs B CTpOKy —
3BOHOK.

Yactsb 2. CoxpaHeHHE BO BHELIHEH SHEPrOHE3aBUCUMOI aMsATH
HIPOMEKYTOUHBIX JaHHBIX H IIOCICIHEr0 pe3yabTaTa paboThl IPOrPaMMBL.

19

UYacts 1. Tect peakuu yenoseka. C momMoluipio reHeparopa
NICEBA0CITyYaliHbIX YHCEJl OPraHu30BaTh CIIy4aiiHbI BHIBOJ] CJIOB “JeBast
KHONKa” ¥ “npaBas KHomka”. M3aMepsercst BpeMs 10 Ha)KaTHsl Ha
MIPaBHJIBHYIO KHOTIKY. BO BTOPOIi cTpoke BBIBOAUTCS CpellHEe BpeMst
peakuuu (B JECATHIX TOJSX CEKYH/IbI.)

Yacte 2.CoxpaHeHNE BO BHEITHEH SHEPTOHE3aBUCUMOI NaMATH




MPOMEKYTOYHBIX JAHHBIX M MOCICAHETr0 Pe3ysIbTaTa paboThl IPOrPaMMBL.
CBsI3b C BHEIIHEW MaMAThI0 — 110 npotokoiy 12C.

20

Yacts 1. Cnoxxenue aByx uucen. BBoz nepBoro uucna B nepBoi CTpoOKe,
BTOPOTO - BO BTOPOIi, pe3yibTaT — BO Bropoil. Eciin pesynbrar He
IIOMEIIAETCS BO BTOPYIO CTPOKY - 3BOHOK.

Yactp 2.CoxpaHeHne BO BHEUIHEH YHEPrOHEe3aBUCUMON TaMATH
MIPOMEKYTOUHBIX IAaHHBIX U MTOCJIEHEr0 pe3yJibTaTa padoThl IPOrpaMMmBbl.
CBsI3b C BHEIIHEH MaMATHIO — 110 rpoTokoiy 12C.

1ubpbl, BEIBeCTH 3TH TpH LU(PEI BO BTOPOH CTPOKE U AATh CTOIBKO
KOPOTKHX 3BOHKOB, KAKOBa MaKCHMaJlbHas! (pa.

UYacts 2. CoxpaHeHHE BO BHEIIHEH YHEPrOHE3aBUCHMOM MaMATH
POMEKYTOYHBIX JAHHBIX H TIOCICIHETO Pe3yabTaTa paboThl IIPOrPaMMBL.
CBsI3b C BHEIIHEH MaMAThI0 — 110 nipotokouy 12C.
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UYactp 1. Beruntanue aByx umcen. Beox nepBoro 4yucia B epBoi CTpOKe,
BTOPOTO - BO BTOPOH, pe3yabTaT — BO BTOpoi. Ecnu pe3ynbraT He
MIOMEIAETCSI BO BTOPYIO CTPOKY - 3BOHOK.

Yactp 2. CoxpaHeHHE BO BHEITHEH SHEPrOHE3aBUCUMOM aMsTH
MIPOMEXKYTOUHBIX IAaHHBIX U ITOCJIEHEr0 pe3yJsibTaTa padoThl TPOrpaMMBl.
CBs13b C BHEIIHEH MaMAThIO — IO TipoTokomy 12C.

28 Yacte 1. Brogsrcs 8 necsaruunbix undp. BeiBect HeueTHbIe 1UdpHI BO
BTOpOI#i cTpoke. Ecii uX HET, TO OAMH JUTMHHBIN 3BOHOK.

Yacts 2. CoxpaHeHHE BO BHENIHEH YHEPrOHE3aBUCHMON ITaMATH
HNPOMEXYTOUYHBIX IaHHBIX U MOCJIETHEr0 Pe3yybTaTa paboThl IPOrPAMMBI.
CBs13b € BHEIIHEH MaMAThIO — 10 mpoTokomy 12C.
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Yacts 1. [lenenue (uenouncieHHoe) AByX ducell. BBox nmepBoro uncia B
TIEPBOH CTPOKE, BTOPOTO - BO BTOPOH, pe3yabTaT — BO BTOpoii cTpoke. [1pu
HEHYJIEBOM OCTaTKe — KOPOTKHUIT 3BOHOK.

Yacts 2. CoxpaHeHHE BO BHEUIHEH SHEPrOHE3aBUCHMON ITAMSTH
IIPOMEXKYTOUHBIX JAHHBIX U ITOCJIETHEr0 pe3ysibTaTa padoThl IPOTrPaMMBbI.
CBs13b € BHEIIHEH MaMAThIO — 10 npoTokoiy 12C.

29 Yacte 1. Brogsrcst 5 mecstnunbix uudp. OnpeaennTs, paBHa JId HX CyMMa
WM paszHocTb Hyo. T.e. jomyckaercs Jiro6ast KOMOMHALUS 3HAKOB (TUTIOC
WM MUHYC) niepe]] kaxxaoi uudpoii. Ecnin =0 — BeiBecTH 3TH IUPBI BO
BTOPO# CTPOKE C HY’)KHBIMHU 3HAKaMHM M JIaTh OJJMH JUTHHHBINA 3BOHOK.

UYacts 2. CoxpaHeHHE BO BHEIIIHEH JHEProHe3aBUCHUMOM aMsITH
HMPOMEXYTOUYHBIX JAHHBIX U MOCJIEIHEr0 Pe3ysbTaTa paboThl IPOrPaMMBI.
CBs13b C BHEIIHEH MaMAThI0 — 110 nipotokoiry 12C.
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Yacts 1. Ompenesnenue Haau4us 3alaHHOTO ()parMeHTa B maccuse. BBon
MIEPBOI0 YKCIIa B IEPBOI CTPOKE, BTOPOTO - BO BTopoid. Eciu BTOpoe uncio
siBIIsieTCsl PparMeHTOM IepBOro — KOPOTKHi 3BoHOK. (Hanpumep: nepsoe
gucno 11345832996 , sropoe 329 - 3B0HOK)

Yactp 2. CoxpaHeHHE BO BHEIIHEH SHEPTrOHE3aBUCHMOM MaMAITH
MPOMEXKYTOUYHBIX IAaHHBIX U MOCJIEIHEro Pe3ysbTaTa paboThl IPOrPaMMBI.
CBsI3b C BHEIIIHEW MaMAThI0 — 110 npotokoiy 12C.

30 Yacts 1. BBogutes uncio u3 6 mudp, 3aTeM BBOAUTCA BTOpoe uucio. Hano
HOZENIUTh EPBOE HAa BTOPOE U BbIJATH COOOLIEHUE : PE3YJIbTAT ASNICHHS —
XXXX.XXX. Ecnu pe3ynbraT qeneHust Lenblid — 3BOHOK.

Yacts 2. CoxpaHeHHE BO BHEIIIHEH JHEProHEe3aBUCHUMOM aMsITH
HPOMEXYTOUYHBIX JaHHBIX U IOCIIEIHET0 Pe3yNbTaTa paboThl IPOTrPaMMBI.
CBsI3b C BHEIIHEH MaMAThIO — IO TipoTokomy 12C.

24

Yacts 1. Broa aecsatudnoro uucna. Eciu undpsl B HeM ynopsiioYeHs! 110
BO3PACTAaHHIO — KOPOTKHH 3BOHOK, 110 yOBIBAHMIO — JIBA 3BOHKA, €CIIH APYTOe
— OJIMH JUTMHHBIN 3BOHOK.

Yactp 2. CoxpaHeHHEe BO BHEIIHEH SHEProHe3aBUCHMOM aMATH
MIPOMEXKYTOUHBIX IAaHHBIX U ITOCJIEHEr0 pe3yJibTaTa padoThl IPOrpaMMBl.
CBs13b C BHEIIHEH MaMATHIO — 110 rpoTokoiy 12C.

Bompocsl 11 npoBeAeHHs MPOMEXKYTOYHOM AaTTECTAllMd B BHAE TECTUPOBAHUS
IIpeAcTaBiIeHbI B Tabuie 18.

Tabauua 18 — IIpumepHslii nepeyeHb BOIPOCOB J1JIsl TECTOB

Ne i/t [TpumepHBIii TepedeHb BONPOCOB I TECTOB

25

Yacts 1. BBox necstuunoro umcna. Bo Bropoit ctpoke — cyMMa BBEJIGHHBIX
mudp. Ecau cymma okanuuBaercst Ha 0 - OMH JUTMHHBIN 3BOHOK.

Yactp 2. CoxpaHeHHE BO BHEIIHEH dYHEPrOHE3aBUCHMOM MaMATH
MPOMEXKYTOUYHBIX IAaHHBIX U MOCJIEIHEro Pe3ysbTaTa paboThl IPOrPaMMBI.
CBsI3b C BHEIIHEH MaMAThIO — 110 rpoTokoiy 12C.

IlepedyeHb TeM KOHTPOJBHBIX PabOT MO MUCLMIUIMHE OOYYaIONIMXCS 3a04HOH (HOpMBbI
00y4eHusl, peICTaBIeHbI B Tabmuie 19.

Ta6mmuma 19 — IlepedeHb KOHTPOJIBHBIX paboT

Ne i/ [lepeyeHb KOHTPOJIBHBIX PadOT

He npenycmotpeHo

26

Yacts 1. Beonarest 8 pecsitnunbix 1udp. Onpenenurs, ecTb JI Tpoiika
uudp, koropas B cymme aaet uncio 20. Eciii ecTb — BBIBECTH 3TU TPU
uuQps BO BTOPOH CTPOKE U OJIUH JJTHHHBII 3BOHOK.

Yactp 2. CoxpaHeHHE BO BHEIIHEH dSHEProHEe3aBUCHMOM aMATH
MPOMEXYTOUYHBIX JaHHBIX U MOCJIEIHETr0 Pe3yJsbTaTa paboThl IPOrpaMMBbl.
CBs13b ¢ BHELIHEH NaMAThI0 — 110 1potokoiy 12C.

27

Yacts 1. BeogsaTes 8 necsatuunbix mudp. Onpenenuts, TpH HanOOIbIINE

10.4. Meroguueckue  Marepuaigbl, — ONPEACIAIOMNE  HPOLEAYpHl  OLEHMBAHUSA
WHJMKATOPOB, XapaKTepHU3YIOIIMX JTambl (OPMHUPOBAHMS KOMIIETEHLMH, coaepxarcs B
JIOKIbHBIX HOpMaTuBHBIX aktax [ YAII, pernaMeHTHUpYIOMMX HOPSAOK M HPOLELYpY
MPOBEJICHUS TEKYIIEr0 KOHTPOJISI YCIEBAEMOCTH U MPOMEXYTOYHON aTTECTALMU O0YUaroIInXCs
I'VAIL

11. Meroguueckue yka3zaHus Ui 00y4arOIMXCsl IO OCBOCHUIO TUCLUIIHHBI




11.1. Meroauueckne ykazaHusi Jisi OOY4YarOIIMXCS II0 OCBOCHHUIO JICKI[MOHHOTO
Marepuana

OCHOBHOE Ha3HAYCHHE JICKLHOHHOTO MaTepuana — JIOTHYECKH CTPOHHOE, CHCTEMHOE,
riy0oOKoe M sICHOE H3JIOKEeHHE ydeOHOro marepuana. Ha3zHaueHne COBPEMEHHOH JIGKIMH B
paMKax AUCLMIUIMHBL HE B TOM, YTOOBI MOJIyYHTh BCHO MH(MOPMALHUIO [0 TEME, a B OCBOCHUH
(byHIaMEHTANBHBIX OpPOOJEM AMCUMIUIMHBL, METOJOB HAYYHOrO IIO3HAHHUS, HOBEHIINX
JIOCTHKCHHI HaydHOM MBICTH. B y4eGHOM mporecce JEKIUs BBIIOIHIET METOMOIOTHYECKYIO,
OPraHM3aLHOHHYI0 U HH(POPMAUHOHHY0 GYHKIMH. JIEKUHMsS pacKphIBacT HOHATHHHBIN ammapar
KOHKPETHOM 00nacTu 3HaHus, € MpoOJIeMbl, JaeT LENbHOE MPEACTaBICHHE O AUCLUILINHE,
MOKa3bIBACT B3aMMOCBSI3b C IPYTUMH JHCIAILTHHAMH.

IlaHupyemMble pe3ysIbTaThl IPH OCBOCHUH 00YYAIOIIMMHKCS JEKIIMOHHOTO MaTepuaa;

— IONyYeHHE COBPEMCHHBIX, ILICNIOCTHBIX, B3aHMOCBS3aHHBIX 3HAHHMi, YPOBCHb
KOTOPBIX OIPe/IeIIsIeTCs LIeJICBOI YCTAHOBKOM K KaXK/10i KOHKPETHO# TeMme;

— IOJIy4CHHE OIIbITa TBOPYECKOI PabOTHI COBMECTHO € MPENOAaBaTelieM;

— pasBuTHe OPOPECCHOHATBHO-ICIOBBIX  KAuecTB, JIIOOBH K  IMPEAMETy |
CaMOCTOSITEIBHOTO TBOPYECKOTO MBILILICHHS.

—  IOsBJICHHE HEOOXOIMMOr0 HHTEpeca, HEOOXOAUMOTO JUIsl CAMOCTOSATENILHOM paboThl;

— T[OJyYeHHE 3HAHMH O COBPEMEHHOM YPOBHE pa3BUTHS HAYKH M TEXHHKH H O
MPOTHO3€ UX Pa3BUTHS Ha OJrKaiiime roapr;

— HAYYUTHCS METOAMYECKH 00pabarhiBaTh MaTepuai (BBIICIATH IJIABHBIC MBICIH H
MOJIOKCHHS, NPHUXOANTH K KOHKPCTHBIM BBIBOAAM, [OBTOPSITH KX B  Pa3iIHYHBIX
(hopmyTHUpOBKax);

—  MOJIyYeHHE TOYHOTO IIOHMMAHHMS BCEX HEOOXOIMMBIX TEPMUHOB U MOHSATHIA.

JIeKIMOHHBIA ~ MaTepHall MOXET CONPOBOXKAATHCS JEMOHCTpalMel  ClaiaoB u
HCIIONB30BAaHNEM DA3JaTOYHOrO MaTepuaga IMPpH M[POBEACHHH KOPOTKHX AHCKYCCHH 00
0COOCHHOCTSIX IPHUMEHEHHUSI OTACIBHBIX TEMATHK 0 TUCLHILIHHE.

CTpyKTypa IpefoCcTaBIeHNUs JCKIIMOHHOIO MaTepuaa;

— /3noxeHue JICKIMOHHOTO MaTepHaa;

— OcBocHHE TEOPETUYECKOr0 MaTepyalia II0 BOIPOCcaM, IPEJCTaBICHHBIM B Tabnune 15

11.2. Meroauueckne yka3aHusi Uil OOYYarOIIMXCS 10 BBIMOJHEHHIO J1a00PaTOPHBIX
pador

B xonme BbImONHEHMS 1a0OpaTOpHBIX paboT oOydaromuiics JODKeH YIIyOuTh H
3aKpeNnuTh 3HAHUS, NPAKTHYECKHE HABBIKH, OBIAIETh COBPEMEHHOW METOMUKOH M TEXHHUKOMH
9KCIIEPUMEHTa B COOTBETCTBHM C KBAJIM(UKAMOHHOW XapaKTEPUCTUKON O0O0YYaroIIerocs.
BeinonHeHue 1a00paTopHbIX pabOT COCTOMT M3 IKCIIEPHUMEHTAIBHO-NPAKTHYECKOM, pacueTHO-
AHAIUTHYECKON YacTeil U KOHTPOJIBbHBIX MEPOIPUSATHI.

BeimonHenne 1abopaTopHBIX pabOT 00ydaromuMCs SIBISIETCSI HEOTHEMJICMOH YacCThIO
H3y4YeHHs] AUCLUUIUIMHBI, ONpeneseMOi ydeOHbIM IUIAaHOM, W OTHOCHTCS K CpEICTBaMm,
00ecreYnBaIOIUM PELICHHE CIIEYIOIHMX OCHOBHBIX 33124 00y4aloIerocs:

— mnpuoOpeTeHHe HaBBIKOB MCCIEIOBAHMS IIPOLIECCOB, SBICHUH U OOBEKTOB,
M3y4aeMbIX B paMKax JaHHOU JUCLUIIIMHBI;

— 3aKpeIUICHHE, Pa3BUTHE M JAETaIM3aLysl TCOPETUYECKUX 3HAHWH, NMOJYYEHHBIX Ha
JICKIUAX;

— TOJyYeHHE HOBOM MH(OPMAIMH [0 U3yIaeMOW TUCIMILIHHE;

— [OpuoOpeTeHHe  HaBBIKOB ~ CaMOCTOSITENIBHOM  paboTel ¢ J1a0OpaTOpHBIM
obopyznoBaHueM 1 npudOpaMu.

3asanue u TpeOOBaHMUS K ITPOBEJICHUIO Ja00PAaTOPHBIX PabOT
—  Kaxpas JIP BbIIOJIHSETCS 110 WHIMBHIYAIbHOMY 3aJaHHIO, BHIJAHHOMY CTYJEHTY

IpernoaaBaTeyieM;

— B 3aganun 10mkHO OBITH YeTKO c(hOpMYyITUPOBaHa 3a/1a4a, BeimoaHsemas B JIP;

— OrmucaHbl BXOJHBIE M BBIXO/HBIE JaHHBIC IS TpoBeneHus JIP;

— JIP nomkHa BBIIOJIHATHCS. HA OCHOBE ITOJIyYCHHBIX TEOPETUUCCKUX 3HAHMSX;

— Bemonnenne JIP OKHO OCYIIECTBISATHCS HA OCHOBE METOAMYECKUX YKA3aHMH,
MIPEAOCTABIISIEMbIX NPENOABATEIEM;

— JIP nomKHa BBINOJHATHCS B CIELUAIM3UPOBAHHOM KOMIIBIOTEPHOM Kiacce H
MOJET OBbITh nopaboTaHa CTYAEGHTOM B JOMAIIHUX YCIOBHSX, €CIIH IIO3BOJIET
T10;

— HWrorom BemmonHenus JIP sBusiercss OTY4ET WM JEMOHCTpALMs PE3yJIbTaTOB
paboThI IPETIoAaBaTeNoO B 3JIEKTPOHHOM BU/ie (Ha YCMOTpPEHHUE IPENoiaBaTes) u
OeMonCmpayus pabomsl RPOZPAMMYL HA 1AOOPAMOPHOM MaKeme.

Crpykrypa u ¢hopma otuera o 1abopaTopHoii pabore
— IlocraHoBKa 3amgaun;

— Oco0eHHOCTH pelIeHHUs M UCIIOIb3YeMbIe METO/IbI (€CIH OHU MOTPEOOBAINCH)
— ;Cxema anropurma

— KoMMeHTHpOBaHHBII JTUCTHHT IPOTPaMMBI

— TlporpaMma Ha s13bIKE€ IPOIPAaMMHUPOBAHHS C KOMMEHTapUSIMHU

—  @aiin npoIMBKH A 1a00PaTOPHOTO MaKeTa

— Crnucok auTeparypsl

TpeboBanus Kk 0hOPMIICHUIO OTYETa O J1abopaTOpHOM paboTe
— JIP npeACTaBIIseTCS B IEYATHOM M JIEKTPOHHOM BH/IE;

— JIP nmomkHa COOTBETCTBOBATh CTPYKType W (opMmMe OT4era, MHpeICTaBICHHOM
BBIIIIC;

— JIP momxHa mmers tutyneHbl guct (TOCT 7,32-2001 wnzganus 2008 roma) c
Ha3BaHHEM H TOJIHMCHIO CTY/ICHTA, KOTOPBIH e caenal U oGpopMul;

— Crynent pomkeH 3amututh JIP. OTMeTka o 3amure AODKHA HaXOAWTHCS Ha
TUTYJBHOM JINCTE BMECTE C TOIUCHIO IIPETo/aBaTels.

Jlnst BbIMOJHEHUsT 1aOOPaTOPHBIX PadoT, NMOMUMO YKa3aHHBIX B TaOnuie 8 HMCTOYHUKOB,
CTYJICHT MOXKET UCIIONB30BaTh CIEAYIOLINE METOANYECKHE MaTepHalbl, M3AaHHble Kadeapoil B
JNIEKTPOHHOM BHJIE:

1. Kosanes C.U. Meroauueckue yka3anusi k jgabopatopHoii pabore Nel. O3nakomieHue ¢

UHTErPUPOBAHHOMN cpenoit paspaborku MPLAB — CII6 2005

2. Kosanes C.11. Meroanueckue ykazaHus k 1abopatopHoii padore Ne2,3. M3yyeHue ocHOB
IPOrpaMMHUPOBAHUSI Ui MUKPOKOHTposutepoB (upmbr Microchip Technology. — CII6
2005.

3. Koanes C.M. Meroauyeckue ykasaHus K jabopartopHoit pabore Ned,5. PaGora c
HpephIBAHUSAMHU, CTOPOXKEBOH TaiiMep, Mpeckajiep, YHUBEPCAJIbHbIA TaiiMep-cueTdnK. —
CII6 2005.

4. Kosanes C.M. Meronuueckue ykasaHusi K JabopatopHoil pabore Ne6,7. Pabora ¢
MaccuBamu. JJuHamudeckast naaukanus. — CI16 2005.

5. Kopanes C.M. Meroauueckue ykasaHuss K JabopatopHoil pabGore  Ne§,9.
IocnenoBarensHas nepenaya ganubix. — CI16 2005.



11.3. Meronuveckne ykazaHus JUIsi OOYYAIONIMXCS 10 TPOXOXKACHUIO KypCOBOTO
MIPOCKTUPOBAHHS/BBITOTHEHHS KyPCOBOI PabOThI

KypcoBoii npoext/ paboTa NIpoBOAUTCS € LENbIO (OPMUPOBAHUS y 00YUAIOLIUXCS OIbITA
KOMIUIEKCHOT'O PeLICHHS] KOHKPETHBIX 3324 IPO(eCCUOHATBHOM IS TeIbHOCTH.

KypcoBoii npoekt/ paboTa mo3BoJsieT 00yJarouieMycs:

— CHCTeMAaTH3MpOBAaTb M 3aKPENUTh IOJYYCHHbIE TEOPETUYECKUE B3HAHUA H
MPaKTHYECKUEe YMEHHS IO HPOPECCHOHATBHBIM Y4eOHBIM AUCUMIUIMHAM M MOJIYJSIM B
COOTBETCTBHH € TPEOOBAHHUSMHU K YPOBHIO MOJTOTOBKH, YCTAHOBJICHHBIMHU ITPOrPaMMOi yueOHOi
JUCUMIUIMHBL, HPOrpaMMOH  MOJArOTOBKM  CHELMAINCTa  COOTBETCTBYIOIIETO  YPOBHS,
KBaJIH(UKaLNY;

— MPUMEHHTHb MOJIyYCHHBbIC 3HAHHWS, YMEHHS M TPAKTHYCCKHH OIBIT IMPH PELICHUH
KOMIUIEKCHBIX 3324, B COOTBETCTBHU C OCHOBHBIMH BUJAMU MPO(PECCHOHATBHOM NesTEeIbHOCTH
10 HAIMPAaBJICHHIO/ CIIEHATbHOCTH/ TIPOrpaMMe;

—  yryOHuTh TEOPETHYECKHE 3HAHUS B COOTBETCTBHU C 3aJ]aHHON TEMOH;

— chopMHpOBaTH yMEHHS MPUMEHSATH TEOPETHYECKHE 3HAHUS MPU  PELICHUH
HECTaH/IapTHBIX 3a]a4;

— OpuoOpecTH OMBIT AHAIUTHYECKOW, pAacu€THOM, KOHCTPYKTOPCKOW paboThl U
c(hOpMHPOBATH COOTBETCTBYIOIINE YMCHUS,;

— cdopMupoBaTh yMEHHS paOOThl CO CHELHAIBHON JIMTEPaTypod, CHpPaBOYHOM,
HOPMATHBHO# U PaBOBOM JIOKyMEHTAIMEH U HHBIMH HH(OPMAILIMOHHBIMH HCTOYHUKAMH;

— chopmupoBath yMmeHHs (OpMyJIHPOBaTh JIOTHYECKH OOOCHOBAHHbBIC BBIBOJIBI,
MPEIUIOKEHHS U PEKOMEHIAINY [0 Pe3yJIbTaTaM BbIOIHEHHS pabOThI;

—  pa3BUTH NPOPECCHOHATBHYIO ITMCBMEHHYIO M YCTHYIO Pe4b 00y4aromerocs;

— pasBUTh CHCTEMHOE MBIIUICHHE, TBOPYECKYIO HHHIHATHBY, CaMOCTOSTEIbHOCTD,
OpraHMU30BaHHOCTb M OTBETCTBEHHOCTD 32 IPHHUMACMbIC PELLICHHS;

— chopMHpOBaTh HaBBIKM IUIAHOMEPHOI pery/sipHoil paboThl Hal pelIeHHEM
MOCTaBJICHHBIX 3a/1au.

CTpyKTypa IOSCHUTENBHOH 3aIIICKH KyPCOBOTO IPOCKTa/ pabOThI
— ®opmynupoBKa 3a1a4n

— Ormnucanne BO3MOXHBIX BapHaHTOB pPELICHUs] MOCTaBlIeHHOH 3amaun. OO630p
auteparypbl. OOOCHOBaHKE BHIOOpA OXHOIO U3 METOJOB.

— JleranpHoe paccMoOTpeHHe BbOpaHHOro Meroaa. OmnucaHue MaTeMaTHYeCKHX
METO/IOB, IPUMEHSIEMbIX B BLIOPAHHOM pELICHHH (€CIIU OHH €CTh)

— ®opMHpOBaHHUE U ONIMCAHHE CTPYKTYPHOU CXEMBI yCTpOiicTBa.

— Coznganne u moapobHOe onucaHue HYHKIHOHATBHONW W (MJIM) TMPHHIUIHATIBHOMN
CXEMBI YCTPOHCTBA.

— Hanmcanue (¢parmenta uporpammHoro obecnedenust (1-2 crpaHuiBl  Ha
Accembuiepe).

— 3akmodenue (BBIBOABI O paboTe)

— CIHCOK HCIIOIb3yEeMOil TUTepaTyphbl.

TpebGoBanus k 0hOPMIICHUIO OSICHUTENILHOM 3a0MCKU KYPCOBOTO IPOEKTa/ PaboThl
— Kypcosas pabora npegocrapiseTcs B I€4aTHOM U JIEKTPOHHOM BHAE;

— KypcoBast pabora H0IDKHa COOTBETCTBOBATb CTPYKTYpe M (opMe IMOSCHUTEIBHOU
3aIIMCKK ONMCAHHOM BBIIIE,

— KypcoBas pabora momkna umerh TuTyibHbIH guct (TOCT 7.32-2001 wm3manus 2008
rojia) C Ha3BaHUEM U MOAINCHIO CTYIEHTa, KOTOPBIl ee cenan 1 0hOopMHIL.

— CTyaeHT [OJDKEH 3alUTUTH KYpPCcOBYIO paboTy. OTMETKa O 3alliuTe JOKHA HAXOMUTHCS
Ha TUTYJIBHOM JINCTE BMECTE C MOJIUCHIO IPEIIOIaBaTeIs.

J1715 BBIIOJTHEHHUS KYPCOBOH PabOThI, MOMUMO YKa3aHHBIX B TaOIHIE 8 HCTOUYHUKOB, CTYJCHT
MOXKET MCIIOJb30BaTh CJIEAYIOIIMEe METOJUYECKMe MaTepuaibl, H3JaHHble Kadenpoil B
3IIEKTPOHHOM BHJE:

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

11.4. Meroanyeckue ykasaHus JUisi 00YYarOIIMXCs O MPOXOMKICHUIO CAMOCTOSTEIILHON
paboTsI

B XoJe BBINOJIIHEHUS] CAMOCTOSITEIBHON PaOOThI, 0OyUYarOUICS BBIIOJIHSIET PaboOTy IO
3a/IaHUI0 M [PH METOJMYECKOM PYKOBOJCTBE IpEHojaBaTess, HO 0e3 ero HenocpeiCTBEHHOTO
y4acTus.

B mporecce BBINOIHCHHUS CaMOCTOSATENIBHOH paboThl, y obydaromerocst Gopmupyercs
enecoo0pasHoe IaHUPOBaHUE Paboyero BPEMEHH, KOTOPOE MO3BOMISAET MM Pa3BUBATh YMEHHUS
U HAaBBIKM B YCBOCHHH W CHCTEMATH3aLMH NPHOOPETAaeMBIX 3HAHHUI, 00ECIEYHBACT BBICOKHI
YPOBEHb YCIICBaeMOCTH B MEPHOJ OOY4YEHHs, I[OMOraeT IOJyYHTh HABBIKUA ITOBBIIICHUS
po(eCCHOHANTBEHOTO YPOBHSI.

MeToiMYeCKUMH ~ MaTepuaiaMH,  HAlpaBiSIOMMMH  CAMOCTOSTENIbHYI0  padory
00y4arOLIMXCSI SBISIFOTCS Y4eOHO-METOANYESCKUI MaTepral Mo JUCIUILIHHE.

11.5. Meroguueckue ykasaHus i1 OOYYaIOIUXCSA MO MPOXOXKICHHIO TEKYIIEro
KOHTPOJIS YCIIEBAEMOCTH.

Texymuii KOHTPOJb YCHEBAEMOCTH IpeIyCMaTpUBAaeT KOHTPOJIb KauyecTBa 3HAHHU
o0yJaronmuyxcs, OCyIIECTBISEMOr0 B TEUCHHUE CEMECTpa C IIEIbI0 OICHMBAHUS XO/1a OCBOCHUS
JUCHUTLUTHHBL.

11.6. Meronuveckre ykazaHUs Ui OOYYArOIIUXCS MO MPOXOXKICHHIO TPOMEXYTOYHON
aTTECTAI[VH.

IIpomexyrouHas  aTrectanusi  OOYdYalOIIUXCS  NPEAyCMaTpUBAaET  OLICHMBAHHE
IIPOMEXKYTOUHBIX ¥ OKOHYATEIBbHBIX PE3yJbTaToB 00ydeHus rmo auciumumHe. OHa BKIIOYAET B
celst:

— o9K3ameH — ¢opMa OICHKH 3HAHU, MONYYCHHBIX OOYYAIOIIMMCS B IpoIecce
W3y4YeHUs] BCEH TUCLUILIMHBI MM €€ YacTH, HABBIKOB CAMOCTOSTENBHON paboThl, CIOCOOHOCTH
NIPUMEHATh UX JJISl PEUICHUs MPaKTHYECKUX 3amad. JK3aMEH, KaK INPaBWIO, IPOBOIUTCS B
MepUOJl DK3aMECHAIMOHHOW CECCHMM M 3aBepIIAeTCs AaTTECTAllMOHHOW OILEHKOW «OTIMYHO,
«XOPOILOY», «yJIOBIETBOPUTEIBHOY, «HEYAOBICTBOPUTEIHEHOY.
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